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WD 2008/ 152418PCT/ GB2008/ 050431 - 1 - PI PERI DI NE
COVPOUNDS AND USES THERECF The present invention

wWO0 edostiesiig 0 conpounds whi ch denonstrate anti baedEGB2608/050431
activity, processes for theiq _preparation,
phar maceut i cal conp03|t|ons contalnlng themas the

active 5i ngredi ent S I caments _and to
their use HRERIDINI.COMPC P A UL Eﬂgﬁﬂgﬁﬁuse in
the treatnent of bacterlal |nfect|ons i n war m bl ooded

animal s such as humans. In particular this invention

r elTat osest:m isompon mdstesus)eCmeWﬁmds whieh demansiei anbifoacterial activity,

bact rig i nfec |on i n nIb ooded ani mal s H as,
Pmcﬁﬁﬁ% R %PYSP%{‘?T? R N R X6) ?‘H‘ép‘ﬁﬁé’néf"’%tﬁ‘é‘é“eg thom as the active
1ngr§d318m0&|)r’[ﬂéir Lse etshﬁed?@iﬂﬁgn%ciﬂdrtg t1Qfir WB G SRMBMHuSachRt oPERdicBments for

the treatnent of bacterial infections in 10

use indherirpitosdeef taaienal iglostions laswaﬁmrﬂdﬁ@ded animals Jygh as humans. In
partfcﬂfa? [hrfsa frfvgrﬂ?on rnfages?(p E:(%l&?ﬁl%?l Iett%/ea&l?en‘i PP Hac%eﬁa? infections
SS serious concern e ‘evo

in wa,ﬁil-lbﬂbddbdi énihesd SicRACRuramsl thoFesdatitulidy StthaussofagdicRdinpounds in
which current|y avai] abl e anti bacteri al agents will be

the apipciereiof @ediGmgaisdpryse ip i iEgafraent 9abrogEH anlreionp én
Warrﬁltﬂﬁédef(i'aﬁgn%ns tReLmGham positive or Gramnegative

pat hogens tibiotic conpounds with 15effective

acflihe |i1ttyrnag7aiarh sticrbbiohogigah nerposhity ventands Grexprase gpatouy eoncern

that gegf?) A a @15&%&%&%& eq%i&{.%gg]ﬁ ?}ést%?r}/slt 0 ingtr\géigﬁgurrently
avaﬂa‘BYeecﬁlttﬂbQ&eﬁeﬂ% ERQA U8Rl Ve Rt géﬁ@ra@gﬁbt%ﬁﬁl pddEens may be
G am positive and certain Gram negative pathogens.
classsﬁadramﬁlet Gvam pasiiog enGrani-oegativa mﬂheg@tsa@hvblooo c@npounds with
and cobacteria
ctteg A e BTRaT 9T hE R ARe b b 300 TR S REA G i gro gprerally
regak @l a8 hatih g S tbieddspediiirg bf 208419, DY dontidubi e o the bfesédt@@tention are
and difficult to eradicate fromthe hospita

regaggdpgias HREHC agabst kath SHrnorsidye mmderstaas GEHmM-yegHive PpAogens.
a;/%g@t-ﬂ&sﬁ V]ﬁ ip%ﬁﬂo%&%' ﬁ%g?s %Q%B%gf&%{?%g éﬁlﬁ%gg P Streptococc1 and

mycsbzﬁménal aeqaeticu(dyGhpprtapdrtaist bf merckeselspméttt of res1stant strains which
reptococcus pno$5pn ae and nmultiple resistant

are heplh diffeytiogecat akdiffrpultitn sradrcatediom ahechlqsmt%l&mmonmem once

t t &a}h
estaglgsf(l:l@&: rﬁe%lﬁ?% df Qgéﬂ ét%lhrisg%% Heuﬁ% pgieﬁgtfaréﬂns y[o@é&%‘ a9;feus
(MR&stcowethediin rVﬂﬁ@lﬁ@_ﬁgtdaseSlegatglew«zpﬂx@bto@e (MMN&) penicillin resistant

associ ated with vari toxicities, includin
StreRiRR Bt BTl R o S R Y Pt |y,
antrinb pedeidBdlini @Sly SHROGR dnfib}A0 TV GikMeR v 1 RE6rt of such resistant
gl ycopeptides is also appearing. This resistance is
Gralinrrmsoag |pnt§1oa¢nsas gar@aovcmawnfrom@err is r&gglycr@@sotl@ge@dtlsassocmted with

Varlogs tﬂg}uﬁltlgls,t osllgdlag Pﬁ@“gtﬁ’él‘“ﬁ‘h@# elrns}orgr S%({] IHS%/%V 1mR8rt%nt1§1|, %nnbactenal

resist@R 8¢ MTOMILPEAL ioftgr B\BpEsidagR Alss apPsdizlg. Tbis res1stance is
13-l act ans, qui nol ones and nacrolides used for the

incregsEgAa Atcady r%ﬁ@ﬁlem@stb?&eaﬂgémy lasp aed lepneléretive Hithe greagnent of
Grar&%%ﬁﬁr g}r%tzhg I{asﬁ*gﬂ cat ar r Fﬂc}[eeasﬁ%\b@ﬁ&e%hce %ﬁéé%g Yowards agents
suchP43(Blat oA ] Il LB2AAG QPOIARE usedor the treatmda® BS BFpE Rspitatory tract

in order to overconme the threat of w despread
infeghng; algpr ¢gysedely eartap Gy asgagie straimeingludBig R inglyerrge sgd
Aiaﬂﬁﬁﬂah? devel op new anti biotics, particularly those

el'ther a novel nechanlsn1of action and/ or

cont ai ni ng new phar macophoric groups. Deoxyri bonucleic

acid (DNA) gyrase is a nenber of the type Il famly of

5t opoi sonerases that control the topol ogical state of

DNA in cells (Chanmpoux, J. J.; 2001. Ann Rev. Biochem

70: 369-413). Type |l topoi sonerases use the free

energy from adenosi ne tri phosphate (ATP) hydrolysis to

alter t he topology of DNA by |ntrodu0|ng tran3|ent

o . o s o ™R I A o,
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appl i cations describing anti-bacterial conpounds:
W2005/ 026149, W2006/ 087544, W)2006/ 087548,
wOORBASI4d87543, W2006/ 092599 and W2006/ 092608CT/d2008/050431
have di scovered a new cl ass _gf. conpounds which are
useful for inhibiting DNA 25gyrase and / or
opoi sonerase |V. According tqQ the_present t|on
gr%asqqgelafyow arélar o q,vswam?ﬁae et of mfeapr(eﬂﬁ mult mg)reswtant
orgaﬁlsms' fhefdik 9h Bn YRR 10 dMBlop new antlblotlcs c})ar‘ucularly those with either
2008/ 152418PCT GB 008/ 050431°-4 R2 is rogen, loro
a nogel mgkélnmstg apigorf 4tns|imro;onmnltrg/ne;w pbetrhmgphoeltc tgooups.

I opox on enz R4 hydr n _or
2 vty AISaDEAR i herier kR NGRS A T Y of
topomﬁfeeases it &HD] he&em@g@d&tm@&@umg calls (dampduXmi £t Y001,

t hat nitrogen géy be optionally substituted by a group
AnngRBpediieehent dii F&-4 Bndl vitedd &dpeisomespdusgdherecgusrgy from

[ 0l
s B s S B RO A o
transestoubloanndud teeakl dntharDNAscaal fag edarfd amaga Itlﬁrough the break and
nitro, yano hydr oxy, am no, carboxy, carbano

reserﬁlg](gctgﬁ ﬁzbsyps argeﬁsetgld st eﬁﬂservg(} ghayse 1n¥)acter1a and is
umqﬂ% g{ngég E@g&?@%&%# m 1gs !ﬁtg %@fgﬁégﬁc&r r#‘égﬁ@n%os’upercoﬂs into DNA. The
enzyamd coobiaisdrf owy ISmM}mh@dd, byGlvr4 ahéglrB, m’t_nﬁlag ke AyB; tetrameric

com, ezzcﬁl'ledr |S§§/1|1r)113%ﬁ‘g4¥gallslé %Kpﬁt)g% ﬁ%&t‘@%{ E%\Lﬁ? %@aﬁl keaargl rles%élyng and
contﬂ:fﬁ's k 2B t?l‘bsm@"rés@ue‘tﬁétl%lhﬂsctﬁé RapBNt covalent link to DNA during
N, N- (Cl1_4al ky1) 2car banoyl , N-(Cl_4al koxy) car banmoyl ,

strand pa(s@geiﬁhlek]? sy i (@B NcatNmEs t]zmﬂl_}{dyqugg pEAd8, and interacts with the

A SLT@%?%O_%?%%%% I}lfae%\%ﬁgrég:fﬁ)%gﬁ%(ga@sks 80 e 'conformational change in the

¢ thal &Kk afrbRInydssageiand TN Xysedi nyI am no,
}%I-I(O 4a| kyl)surydhargg [, NN (G I%gl ky1l) 2sul p ham)Iyd
e

ey Feiseryise |ar9q1 gq.ﬁewl type II topoisomerase in bacteria, cal

S
topo%om%%s%i{f {% J)F%Q%% gerzgk%gogér QQX a'ratmg the linked closed circular bacterial

chroigsdihEx prbdlidedlin 2dphdatéon. ITthcs&lhbyaﬁy is cleetybetyeal txolDIRK-gyﬁerse and has
.heterocyc|yl -R8-; wherein R5 may be optional

a Sngliaaé%tr%ﬂreoﬁteﬁw&f‘amﬁd Eryrfbwgu%lﬁs hgplogeys tafyr Wé&dép (yr B. The

oveﬂafl sé egcéqﬁEﬁftg%fﬁve)éh ngé@% Qt'lcpt% &Qorﬁ@rasm il MFeicht b8drial species

gen may be opti bstituted by a group
is h1gb| Etetﬁdref cqnnpchm;is thai gt baqtetﬁa,l typre [Btopoisomerd®8s hiaye the potential

to mzlgp X ggg))e}grg% B 8% &’N@gﬁz{z}gép %E%F?}ﬂ%/mﬁ?]ﬁy a&llsnhg lefor existing

qum@ﬁmé %hﬁ@&yerhals%ﬁ%}eh}’ﬂ)’h%?oﬂélﬁk Ke¥dobidELs: 4@@‘1@9}3)”
4al kanoyl oxy, N-(Cl_4al ky

am
N RNAzy®at M\)/Ql&ﬁﬁh@te_d@gg@hq)g@wbwtqmlﬁ ancluding the quinolones and
the (‘Gu Cl 4alllh§(aé|§no (\)5&%% c‘1pr0 OXEBEIFE) arsaf)lroa(lf ¥;:)I' C r%%rak%l 1%0%er’1als that

1nh1ﬁ1tl&&bNA>tX@eﬂ<ﬁ§@ﬂ)d reuﬁivoﬁ @:t1\4@1| d\thg &lyypleamaYiap the GyrA subunit
N, N-(Ci 4a|ky1 sulphanoyl G 4a|ky|su|phony|
cova@nt]yaqom‘v@ M5 ArfilBca, CZkpr = A NBerobml Molec Biol.
G
N R T
asa Irésuhanhd phetaey @cyet bﬁihesmcrdt@om&dmrre&lh:hwn@ s@iciest Albough the
qumg tnég rgguga gﬂﬁm Eu%t%n S, r Sgrgﬁtgle%g‘%g g?)énua‘}atgoncs) liIIP the target (DNA
gyrak& Q&P@E&@%Eﬁs@ﬂ)ﬁg B@&)n&ﬁ? o fnkrehadhl %%bl&ﬁ‘f@kéﬂ%fh@ M{gamsms
yl sul phonyl koxycar bonyl , car banoyl
incl RIS, eyl Sarparoy phiibe{Ack (k. P 6 BARByThe Lance
benzyl, benzyl oxycarbonyl, benzoyl and
phenylsulphonyl; wherein WO
2008/ 152418PCT/ GB2008/ 050431 - 5 - R6, Rl and R14 may
be i ndependently optionally substituted on carbon by a

group sel ected from R20; R7, R8, RH and Ru are
|ndependently selected froma direct bond, -0-,

W A r~\ 17 A /~\ ~7 ~\ ~7 N\ LIII-\A_D\ ~7 ~\
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- 6 - R5is a substituent on carbon and is sel ected

fromhal o, nitro, cyano, hydroxy, am no, carboxy,
w@aoosasxays , nercapto, sul phanoyl, sulfo, fornmPCT/GB2008/050431

urei do, hydroxyi m nonet hyl , @-hydroxyfornanldo

hydr azi nocar bonyl , N—hydroxyethan|n1doyl

Infe%gug &%g%ﬁf)i( %Iéﬁn ggf EEQ 1t1@ qggqo&gnﬁéﬁp acﬁaﬁfaclar g/sl suffer from

tox1§§&aéﬁé&@nﬁa{u(ﬁﬁ% arth¥op&thy A8k VAT yse in children (Lipsky, B. A. and
N, N-(Cl 4a am no, %1 4al kanoyl am no,

Baked, CCAABOR I amﬂganays 28N R-36@). Ratheyyracile pateoyjal, for
cardwt(g%r&g %la E{e@ﬁs ng%lga‘uon of(tl% Qél'a n@lrvzllu La?sl bdeeh cited as a toxicity

Con&hdﬁﬁqﬁﬁbkmkg N—(O _4al koxy) car banmoyl , Ci _4al kyl S(0) a
wherein a is 0 to 2, G _4al koxycar bonyl

G Thatelesx soyarablsngivapitnes] prodoct mhlbltkl‘y%lof SN A Barepgy that compete with
4 a

e T T L
MedNChéfal 3:4283K303) hptdr @zihnaaaadideayiral products isolated from Streptomyces

N N4AC1 4a|ky1)2hydra2|nocarbonyl carbocycl

Mhichege novphiecn Fhigsobigyinizad %WWCIWAI AltRough these

com??@ftfg Iagéﬁ?] e%let?%lgglc rQQPE)SRVHAt sséj ghnemﬁ a&;:&cgﬁgt ?ﬁlﬁ’[eﬁ due to
toxigiiyt un@gkeztryn’@y arhrépmpmlewaaltlby irs Glost-intgrtted bagterna gWawell A. 1997,

Trer?ig | d fg gl:@g I?b@) MI&@O ‘glyaq,l é)%g;ﬁlrctaa{aﬁé) ngllpg ltl%& targets the
GyrB %ﬁlﬁﬁﬁﬂﬁ lthe RIBAR AnesS WhRRaMOKbIatdd frdtRISk¥hromyces f lipensis
kenyl | C2_4al kynyl, G 4al koxy, Cl1 ‘4al %anoy

(Wa(anahfa |J kem‘lbyﬁ)%(y Armz.b@c@ﬂﬁ éSIZk%ﬁj) IaespHo potent activity against DNA gyrase,

1 G .4
eyeIN T R NP BB « ke AR ERERHIRT T8 aprimstapie cubscteril
spec@smakakml 8( 0998, WhghRirob. %geﬁts@ﬁe@zot?her 37 2656 2661).

G _4al koxy car bonyl , N- (C1_4al kyl ) sul phanoy

N, ﬁyzl@ztl%ﬂll@tpysz il tplrgshﬁhyB S@mnmaf Psﬁyraw tapRipmmeraselV are

kno‘ﬁg &?hé%hgﬁ&y&@%’%% o %ﬁﬁg%}égg}ﬂmcﬁjﬁe %cg}bed in patent

appl&iabsﬂi nﬁmbﬁdWﬁl@%M 1565 bybiortc hetemarcﬁnﬁﬂce«:onqmdn&dme degeribed in
i f |d het er oc contains an -NH noi ety

patep %prp @@wn%) %g@ﬁ P o nyAZe Hoafl%arﬁge%?ﬂa%wppatem

D Ty S S O O Do PR Al seftain

applmauam dqztgmhg; tivphgtertil campmwcmwmz@@ Be@R§06/087544,

woRe A PR R IR om0k 25 iy Do 0bERDITE

p h Wé/ hstél Revd a WeR!®isE oREomFund dhRhré&B b or inhibiting DNA
ependently optionally substituted on carbon by a

yrag¢ @dpraiswacrasedy R20; R7, R8, RH and R1-2

%l%erp gfeolj)regen? %(V%ﬁ%(jend‘[&l%{qun pr%vd %?ctﬁl b%ﬁr(ljd %E %j’mula {:
- SOZN( R18) - pr - N( R19) S02-; wherei n R15, 30R17,
R18 and Rl19Rare |Rdependently sel ected ?ﬁ%gen

or Ci _4al kyl pis 0-2 -3 a R2

i ndependent | ectedl frOm hal o, /ni &no,
hydr oxy,MeT1 Roxi\ triNTugr o et hyl , am no
carboxy, carb nmer c 7 sul pRanoy}l+Oget hyl

et hyl, ethenyl, etH%nyI}(Methoxy, et ho
2-trimethylsilylethoxy, acetyl, acetox
2008/ 152418PCT/ GB2008/ 050431 5 - nethylan1no

et hyl am no, di net hyl am no, ﬁgthylan1no

N Retihytllof®tchydam no, acetyl ami no, N nethyl car banoyl,
N- et hyl car banoyl, N, N-di net hyl car banoyl ,

N, N- di et hyl car banoyl, 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,

nmet hoxycar bonyl , et hoxycarbonyl, 5 N nethyl sul phanoyl ,
N- et hyl sul phanmoyl , N, N-di net hyl sul phanoyl ,
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20 N-(nethyl)-N-(ethyl)sul phanoyl. Exanpl es of
"N- (G _4al kyl ) car banoyl " are net hyl am nocar bonyl and
wetdwghsorisrocar bonyl . Exanpl es of PCT/GB2008/050431
"N, N- (Cl_4al ky1) 2car banmoyl " _gre di met hyl am nocar bonyl
and nethylethylan1nocarbony|. Exanpl es of
Ikox&%carbano are net hoxyam nocar bonyl and

£ Y9t Exanpl es of
X |\|1(3C;Slﬂﬂ’@}10kﬁ’lkt Nn(e@lox@aéthw )pﬁﬁfog?@wloxy%@ b%§zyloxy,
N- et hyl hﬁnet%ox yam nocar bonyl" and
N- Ratlhwdrhgemtm@qyahkvhocar bonyl . Exanpl es of

N lﬁlé% 6.718 6%%?9&? C} cS)r g@rw&}erem YH sa deﬂege?ocay%gyl contains an -NH-

moictNthdfogdn h@%%[l@hﬂ@f suB$tRutdd By athir 68 feydcwidatddn RAhd wherein
met hyl - N -1 sopropyl urei do. Exanpl es of
if said@de{r@pyc@dp{ayﬂa’ﬂq%& meieht hanyiirogegrmay form a quaternary compound
drazi nocar bonyl and
4wn4§1p?§%g%%u | hydr azi nocar bonyl . Exanpl es of

" NR> N4 ubbatusptlyr2duysbneatidrio @e&lédﬁlémﬂbm hateg ndfdb, cyano, hydroxy, amino,
N N - dlnethylhydra2|nocarbon¥
carbRiyifathayIoy NmSr&apit spphapaylast %&imbmldo B drpvasingmethyl,

nyl am no,
]Vhié; ropy suP]ﬁmgﬁyéﬁgﬁgﬁghgqﬁ?gu% ﬁMﬁ%h %ﬁyranlno
amnE)(hyqrbasnnﬂo)h]@lh_yllélllﬁyllkyl,l @Mh@iyﬂir@m@l&&njﬂoﬁylalkc&ye& _alkanoyl,

G 4{@%&%’%' &Bﬁnyl noca&?gﬁ (ﬁjﬁ?u(y%'ﬁalmwl ~alkanoylamino,

N- ((ZOQI ?@é&ﬂ&ﬁ&ﬁm @?@Q&ﬂ@@%ﬁ%moy? N-(C 4alkox¥)carbamoyl

yl sul phonyl am nocar i'es o

N'*- (Cgallzyé)ukeyqi(s llZN’ ’@ﬁéﬂy4alky@geg’@t N;,(Csmlbﬁb)ﬁy([Cl 4alk0xy)carb3moyl
Crg SRR R R g 2 g SRR € ke G oBERENS.

N- ((S@hlﬂ(?].)s@plihnhdyl szwxfn(c;; a@ﬁﬁl)@dl@shmhsﬂr @t ia0iey19fiptang R Nd
as a sa ppropriate, and pharmaceutically

Ci 4@5xléléph<&m19én1§a¢ar§0%w Her mﬂé@é)wra@wwmn al met hods
SRR 8D DT LA Sor bty R AP o may b

Optlﬁﬂﬂillytsubﬁlﬁltlﬁadl ts catiohbasneret hardtybfidwhtein if osiy hatesocyclyl contains
- gl ycerophosphate. fumar.at drochloride, citr
an NHr BNy ﬂtaéfltt%%%é)eWH?@E%H%@%%P@ & ZEQHm Ssine %laﬁfcgn R
Sa|tﬁ0prU§Q3MAth phosphoric and sulfuric acid. In
anot her ’aspect suitable salts are base salts such as
an Rlikslléctavefrah hek, n1t1foocyeelma]m5glrex§5 @dnmmpafb@xgmarbamoyl mercapto,

sul ﬁgléal | ﬁuﬁﬁ(ayg,tn angtﬁal lﬂfélngie tﬁgg)lfye, éfl‘é?‘l% %1 salkanoyloxy,

N- (Glumzt)ylham Nev- (@%m@z@gaﬂﬁﬁo ¢\lr4raﬁ<tahwl@mﬁ@r MiCn §alkyl)carbamoyl,
N- et eri di ne, ﬂfrocalne |benzylan1ne

N, NKCM?«BK}&EWW@@Y\‘;/C& leydS(Q)x wherem- hig drte Ry €1 w}quxamrh@nyl
N- (é?%&%g'}é’ulg/h%n% %W (?ﬁ éﬁﬂglr)é{ﬁ‘gﬂ%m% §+ 4a?lgﬁsu npahé)é%%mdno

C 4zﬂﬁoi}l¢@rbﬂﬂjﬂ[bﬁ1ﬁnd?f:a1©h@fcgﬁd{1f-lmthfete@@@cfyml% he/hmahem%mapbe
the cations or anions. In one aspect of the
optigmillysubititged pheathaRPYABR At MEk R y- BB |®ascblﬂﬁtterp§vclyl contains

o4 R W e VRS G0 A B

S ombRE’ and R'h ereahdmaendaﬂbf\selnttedﬁymb@l Jatliyllj Gedlkahetiher

O e e N B R e I AT R
N, NGCTROMAEAfa n‘[o?? bEﬁ’iMeﬁzﬁbﬁyc‘ﬁfboﬁsfp})eﬂoyﬁarﬁiaﬁﬂen%@ﬁ?ﬁ&{yl wherein

may exhi bit hénomenon "of tautoneri sm and
formul ae 20 draMAngs within this specification can
represent only one of the possible tautoneric forns.
It is to be understood that the invention enconpasses
any tautoneric formwhich inhibits DNA gyrase and / or
t opoi sonmerase IV and is not to be limted nmerely to
any one tautomeric formutilised within the fornul ae
dramnngs The fornulae dramnngs mnthln thls

s - r g, oy o o o "
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WD 2008/ 152418PCT/ GB2008/ 050431 - 11 - R3 is allyl oxy.

R3 is benzyloxy. R3 is fluoro or nethoxy. R4 is
whyasosans 5R4 is C _4alkyl. R4 is hydrogen, nethgB2@m8/050431

ethyl. R4 is methyl or ethyl g R4 is nethyl. R4 is

ethyl. 10Ring A is carbocycl yI Ring Ais

er cl erein_ if sai teroc cont ains a
R® 1131% jand M@ﬁgyf k? H@gp?ﬂd@%%ﬁ’{l%ﬁﬂy B@SBB]E‘?%%\%T by a roup Selected
fr0n§1wst ituted by a group selected from R6; and wherein

i f sal d heterocyclyl contains an -N= noiety that s
ni R oB& arralyd R are mdgperntdentiasofeatashivo adlineict hond, fﬁetFN(IR )=

R S BN E ah D ra ke B, IS R R e i R R,

R, RO R0 arcindc fRades sl eeigebnf h dsmya land is 0-2;
"2- trgrrethiylsuﬂﬁlethgiﬁ Ri ng A?dgogaﬁerolc“y P

whé& et R asaindcpraden %P(lﬁoﬁd fmﬁlaMOn@ltrancyaMH }fém

n P RS PRI, B E B

metlRd dtRylInsthaiy1,-dNrynyd ingdtitoxyh aﬂhomy,tzr LEethyTEly 1éthex, acetyl acetoxy,

guat er nary conmpound. with a pethyl. group;. where
tyld Ul . ¥ NP1 fch 0
ace gngﬁf\%y\fjs%sg&g{:t eé’%?\g% ke %%xgpo?@g?ﬁh%y CZ%%Bg ‘Alis
NN{oij!ethyiydrbaIﬁbylp&fFraethylyN ethydaxtzanodyy,| methyitld azahylthio, methylsulphinyl,
N- m\é’[h?[sﬁlﬁhaﬁ%yﬁ N-&h{adABhhoyd! N N-dinfetitylddgainol |, FeX-&&@hylsulphamoyl
i onal | y” substituted on nltrogen by a grfoup sel ected
atern noi ety with a nethyl
Oragﬁ?ﬁﬂ?ce %F%GQ%E{%S&Q ?(htN: or ethyl; wherein R6 may
be 10pi hiestadtive cprtagirhdridt @€ pRRert @{\Qﬁﬁoﬁ)ﬁleﬁe igheddided a compound of
fornpulg flajet hyl si |yl et hoxy. WO
2008/ 152418PCT/ GB2008/ 050431 - 12 - Ring Ais
7 zoI yl
pyr azi nyI t N _az IyI pyrimdinyl, 1,2, R,y
benzot hi azol L AiTi gzolX1 or N oxadi azol y1
' " 1, Z,\IAT</ri oI yl may be
i tufled on ogengpy N
fromR6; and rei@if1§_a|d i m dazol yl may g<or m a
quat ernary conpound on an -N= 5 noiety @ith a nethyl
may be optionally substituted on carbon by a group
sel ected fromR20; and R2 is selected from net hoxy or
101 2-trinmethylsilylethoxymethyl)im dazol -2-yl,
feﬁl?)xyrret hyl )i m dazol -2-yl, 1, 2, 4- oxadi azol -5-yl,
1H | ,m dazol - ii - et hyI i m dazol - 4-yl,
2Hlﬁoy1|sazdﬂ0gsn>¢ lor@ cyghef mathpl: 4t ri azol - 3-yl ,
tthﬁZ@hyc&egéh cﬁrrclt4hll'k§120l 4-yl. 15Ring Ais
nmet hox [)im dazo -yl. Ring Ais i
é’gng A lﬁéfﬂ% >s°3( Wé?tﬁ&%‘yﬁlﬁﬁ eﬁuﬁffoﬁa%@}e-tezowlyl RPRginaan -NH-
if sakblﬁtﬂgcyklylsoﬂtaﬁmdnnﬁéﬁmblem tazotre@enythay Rirmcp q\latesmary compound
azol . Ring Ais 1-nmethylimdazol -4-yl.
2-methyl-1,2,4-triazol-3-yl. 25Ring Ais 2-pyridyl.
Ring Ais benzothi azol -2-yl. Ring Ais isoxazol-5-yl.
30Ring Ais pyrimdin-4-yl. Ring Ais thiazol-2-yl.
RlngAlsthlazoI4yI WO

metpgamigogath hylamysn, dimbyl émm%élew%@od&m%mwwythylammo
Zi [, rimdin 4oad|azolyl
ety B st iR oy D Hieod A besiv. £ ke a0l 51
OrNFmdllWRN ctipiglilpltsercyin i f said i mdazolyl may forma
selected fromR20; and R2 is selected from net hoxy or
pyridyl, ZHRbyr az@lyl, isoxazolyl, imdg

wherein F/Q

optionally sub Q_gipup sel ect ed

group; wherein R6 is nethyl or ethyl; wherein R6

ethoxy. Ring Ais 1-(2-nethdlethyl)imdazol-2-yl,
3{145@1@@@1;9,{11102 yI 1, 3-di met hyl i m dazol - 2-yl,
I VAR )

2, Rk iy, REREOLURED) SN, prsafglo penyions:

(§ (it o kibhdTl ¢ ' from R°: h
o TR PIAYOEO N T8 A3 s
Wlthﬁ%ﬁthpgrgu%l—l- pyrazol - 3-yl . Ring Ais

Ring Ais pyrazin-2-yl. Ring Ais pyrimdin-2-yl.
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- 13 - R5 is a substituent on carbon and is
sel ected fromamno, G _4al kyl, C _4al koxy,

woOR(&I1524a8 kyl ) ami no or N, N-(Cl_4al kyl) 2am no. PCT/GB2088/050431
is a substituent on carbon apd is sel ected from am no,
nethyl ~met hoxy, nethylan1o or dinethylamno. 5n is

O 1s1@h|§1? ?nggto(:msczl r}l elmsd 18 selectg(ig froAm h§?0 %9[90 gye{n% ﬁy(ﬂoxy, amino,

carb%%fc@rb@hﬁ) lj'n‘f@égﬂ)% %mpﬁﬁﬁl@’lr éL{Hod ki, Xllrmdg I‘@Mfdx‘;/}ihmomethyl

razol -3-yl, pyrimdin:4-yl, isoxazol
N- h}ﬂ_drmatfhlynaumdddmmmq@hrbopylg Hiydr@eygthanimidoyl,

i RS AR BT L B G T R e T iy ptkanoyt,

C 4dlk£no'§»tdx|’yl Nf(dwlkmaﬁl&xﬁ@lzvzf ?dmalkyl)zammo C.4alkanoylamino,
6- di net hoxypyri m di n- 2-

N- (Cé-wwﬂwb&mmzyl Ok Haiakkal )ecarWOYbéYTﬂéxtmlk@sz@aylloyl
N'*- (é 'm{ymxex%‘y é\g Z'Z%;EC a?ITyX 211&6@6 /LVTC? 42[11'(};1)-)}&} (Ci.4alkoxy)carbamoyl,

C 43]153118(@) et Feix Y & (ol 2) |Gﬂ4ﬂ&6@0‘aﬂ)0)d!yl C).4alkoxycarbonylamino,
- nethoxynethyl%]n1dazm

AN- @A@&ﬂhl}%@trwl g, yﬁ%ﬁ%&%’é@ﬁwwlnﬁd@i@lwpfgﬂnylammo
Ch4£p%géﬁhT%%M%m2&gxa ggéﬁﬁ%ﬂé%ﬁghﬁégbC%%xf%dlazoI 2-yl.
I\R(@gahgyl)ﬁl@dazmﬂnqmatb@gyeh; habomtymnisolamemcyodygdﬁq,ewhefremm may be
azo A}

OP“%laélyﬁPgs(“ﬁ‘ﬂtﬁ%Pﬁ§/‘|‘TBHIE1RhQSgB§/P‘i NP and/ dﬁetwygﬁhwnmm

an .NHt ﬁgﬁé}fy Hat B@fdgb@nﬁry;ryewmnmyr@%éﬁm& b§ 'a%réhﬁ ROLLDgFom R,
form 2H pyrazol - 3- R5 and n”together form
pymiisDadl. i 4r ¥l Rlng A, R5 and n together form

R0y o SRt oL SaRRE B ptmapont, mercaro
sulph@h&y1pg [ aniyn-Crplkenyi Gg4a&ynl§25 @nslkexyt, ageilkatoy, Cﬂ'll'lhlkanoyloxy,
2-am not hiazol -4-yl. Ring AL, R5 and n togﬁther orm

N- (Cz-4alﬂ<w§@rnyma%1\%6€ma&z/&zammw C1-Rikggoylamps, Fr& 1tk hraroyl,

] TRLTE SRR SO e (5000 Sy

N-(@ndlkgl)suipleinted, ¥, M(I@llalﬂyl%stllq)hﬂﬁbﬁym mllciaﬂxbxbhoﬁybaimncﬂ ng

1oy PRI, RPOgEEar seroey bR LY whereln K mad be

optlgha’mgtsﬁwtfb%te@ oft c%@ﬁjb 4o 015111)5}6 Rllgzl eﬁ‘lg wher&IR 188 Reterocyclyl contains
orm enZOt i azol - 2-

an -NHE) 81018 418 PODEGBRAH &k@?@ﬁdlﬁﬂly-subﬁltute&bmg ghoupREleated fmm R

R A e P rf]fﬁflhé A o™
C,.,A1R@ISH EE(Snyfl Cﬂlnhﬂ(oﬁ?da 0 ercgﬂﬁﬁﬂo?? 4T o?gca‘[\baﬂﬁ%land n

t oget her “form 1- oxyet h 5Ri ng
N, NACl Ri,k}é}i:grhqn’tocjb é)pm@]l l:fe@zy-}pxycarbonyl benzoyl and phenylsulphonyl wherein

1[%09 1 ?hol)l(%\g? ¢ 1 dez)énrgl]erq yZ 8;|>t10naMy suthngedAbn ca?bonnby a group selected

fromlR{°2- trlnethyIS|Iylethoxynethyl)ln1dazo| 2-yl. Ring A
R5 gndg n together formthiazol - %g Ring A RS and n .
toéﬂetﬂeer 8R¢R2 - are fglgpendently sqlegt %@m@%rwect ndg-Ox, - -,

) ts 15-n | 'y 15 16
CRRNIE TE LR Jameh ol P AR5 Vyerpin = R
RY, w%mr R ard mdqaefndemhaqelemnemn hf/dmgm om@an«ybmdmr(ez
fov a. compaoun 0 I as depi ct ed
c')ee?n({/\ﬁeraé‘? ECRRdPE Dot G 39‘% %ﬁ%@yapg i Bgen
tr1ﬂwroﬁgﬂh9£f ’tr1ﬂ§(ﬁ§nie§1yi |aﬂﬁﬁ(9 c@fbo@t&%%oyﬁ%ér%aﬂw c&ﬁﬁﬂ@ﬂloyl
Ring Ais pyridyl’,” 2H pyrazol yl
methlﬂmt]aﬁzlod:tyd:r}yl; aﬁhmt,@nqthqupyﬂlazy,rﬁytlrunqtlmlab{bebtgxd)xy, acetyl, acetoxy,
pyrimdinyl, 1,2,4-oxadiazolyl, benzothiazolyl,
1,2,4-triazo|y1 or 1,3,4-oxadiazoly1 wher ei n said
i mdazolyl or 1,2,4-triazolyl nay be optionally
substituted on nitrogen by a group 20 selected from
R6; and wherein if said imdazolyl my forma
quat ernary conmpound on an -N= noiety with a nethyl
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R2 is hydrogen or chloro; R3 is fluoro or nethoxy; W)

2008/ 152418PCT/ GB2008/ 050431 - 15 - R4 is hydrogen or
w@ER004akiays ; Ring Ais pyridyl, 2H pyrazedyicB2008/050431

i soxazolyl, imdazolyl, pyrazinyl, thiazolyl,

pyrimdinyl, 1,2, 4- oxadi azol yI benzot hi azol yI

2, 4- 1 4- 1yl wh
met WB@?% ?13 or%%fflr oﬁgri / Om%eN &ﬁﬁﬁdﬁrﬁv amino,
acet§1u9§ﬁd iR th Qsaruahrorypg@&hprea@a%wm dSRbBGIcEBakboom

d wherein |f said imdazolyl may forma quaternary _
N, N{dmtbngarbamﬂylaN mtrylnyiegtyycanhanioyd, mghhlth,gatku;dﬁno methylsulphinyl,

IS th r.e [ : rein tiqnall
oty S b s AE IR b ) ey By S aBh b o0 o
N- rn'eﬂl 50l pRemedl, e anyIsEbRaxyy1 0N, Nedinisilsul d&ﬁﬁldﬁ MNN-diethylsulphamoyl
stituent on carbon and is sel ected from amn no,
orN@inetlm] -Nythylglphearaybxy, N-(Cl_4al kyl ) ami no or
0-2; or a
Ora%h%%r?g%ué%? 1 é%l) éﬁmergghtﬂ%b?efn slalst ther eof .

Th e efiogpRcifidadorf the tdrer alﬁﬁﬁﬁcﬂﬁdd@%otﬂﬁrahghl and benciiddemein alkyl
rovided a coppound of fornmula 15 (as depicted
gm% VB exgRRlce | (realiy ) iacluggsgpgihyly chyh ﬁfppymsqpéo ia%@@ﬁyl-
Hov%geﬁ%rké?%%ese ﬁg?@l@g&l&%g %Blll}ggestugﬁ 4y proBﬂl e{ré sﬁ@éfﬁc%? the straight
chaifi Vél%}dmmﬂw )Aﬁeaﬂm}dg))ummmﬂlerﬁagplhgs to other generic terms.

1- éﬁ]&r{a ISEE { h ot grge)é OQe ro&b@g%ﬁé@%&roﬁgﬁt is5t0)he understood
that 3h1s3déﬁrﬁt?félgin@141@.bs zﬁi ydbstltqieffts dbi tcﬁé@eh rﬁdﬁ@él@é o12hY¥ bpecified groups or
1H i m dazol -2-yl, 1-nethylim dazol
the SZLblstpyr:ra& b¢ingclydsen .ﬁrorretwrmr morg of ﬂtersrpaczlﬁbd smylps

& nzot hi a
py% eﬂéf%nyFy? Eﬁﬁamr%F% ;Err‘%/ﬂll’y sgél}raﬁi# o %s%rt)ﬁgﬁted mono or bicyclic
ring lcbh@d@g 21 htodiis @ASiHitiRadkasfoiclitom is chosefRBrohSniBogen, sulphur or
substituent on carbon and is selected from am no
OXygfBt Wjrich st H@lﬁﬂ}{i Ot SRATIGCOCERTASN Y MEFALED linked, avherein a -CH-

ty.cal
eIt
0x1dlls.ed[m$ tormdad Sa)xﬁxtﬂ@ohmhemfspefo@ bk anvieh)ior aShedapcyadlﬁd is a saturated,
partipgy SOBEIIST AT PCTI AP OB SO AaE COnYging Ry %towg? St atloast
one B!oﬁﬂs%hbs%n%‘ d}%&?hﬁ%@eﬂ- sakpﬂgl: &la(ﬁ%%n Frhdy, Qr'hlesT ot)lllervvlse specified, be

pyrinmnd armacelti ca
carbag oepltla)gbrehslaldt a tQds-enbdup Ghgtiehadlyebd mplacddiryt hef(O)-and a ring

AR T AN ST e

1nveﬁm)19£ Bh&QErobw 0 1s ﬁzunsht%reﬂé/cﬁ CaBBh-1aked ti‘llld?lro@yc1B?migscon‘rammg Sor6
| uoro or rre 10R4 is hydrogen or G _4alk

atonﬁ, qux/hr\ch @,t lp@st p@@z]ttomgﬁclmsp@ fr@nymltroggm gaplundr, oxygen Examples and

zoI razin hi azol ri.m
suitdp L S, o the S S s aRE S iR ol i v,
pyrr&LyB pﬂfr&b@(ﬂllﬁitﬁﬂaydlyl/\ﬁﬁ&rowl Nusedlgl, tlﬁér@@,Zle& $bnAdioxolyl, thiadiazolyl,
-triazolyl may. be ogtl onal |y substituted on
plperﬁzrrrYégthﬁZ@gﬁlwlgmr%ldgér dbrogrphadine gyrrodingl, Waeoaiparazmyl,

e

isoxazol @t Nyhethy\llpgne]ryh 4Ry rideyie, beisoiinanad, I2yp§suibrslbnet utthmzoln‘done

: sel ec from R20;
pyr1§ 'ﬁ?ﬂ%‘ﬁ% 3]9(%/ %l];lgl%let-]? %{:,Cteth@’ilqrfif‘@PﬂS&'g‘/nd sultagle Vaﬁles ofghie term
“hetkn%c?clflu Biad ﬁﬁﬂ%‘iyl{zﬂz @fadx*aﬁﬁzél P' 1'354 %%cﬁ&zto%q ﬁfr%lﬁ,”l,@q ~triazolyl,
oXYy, ) am no or
yrldiyll\be(r@thmamw Tyxardlplb pylatmuily h pb’snmdlzyl amri thiazolyl.
pharmaceutically acceptable salt thereof.
Therefore in a further aspect of the invention there
is provided a conpound of fornula (la) (as depicted
above) wherein: 25R is chloro or cyano; R2' is
hydrogen or chloro; R3 is fluoro or nethoxy; R4 is
hydrogen or a 4a| kyI R| ng A |s pyrr dyI
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said imdazolyl or 1,2,4-triazolyl may be optionally

substituted on nitrogen by a group selected from R6;
wapahsabnei n i f said i mdazolyl may form a quaPer/oaeens/050431

compound on an -N= noiety wi_gh a nethyl group; WO

2008/ 152418PCT/ GBZOOS/ 050431 - 17 - R6 is nethyl

or eth rein R6 be opti I substituted on
ca ¥tm§h Eriod sk e butony e gor Epsawaled) meRggr bicyclic

carbbh il TR ROANinO B - 1Ot AONY: wiRRPeih § - @Hszug%ﬁb Eé:ﬁeggtlo%ﬂllfﬁé ROMced by a
and I's selected from am no, G 4al

-C(CS)NI(aﬁllcwal}k Ydaytenay ¢lpl”as 2 NIONOQ}(Cilc fial Icy)m)azmg i hor 6 atmmsrorlasl‘ncychc
t bI e.sal.t .there

ring $pinplg S oP [PAORE TS laP Rl PO RAR D8 il B E R bropyt
cyclbButpr, @xﬁxdeytl@peﬁgzlrgglu@e@‘yl £ 01 5ptngeny ], @%161@%41 e:@bl@h@;cbnyl phenyl,

above) wherei n: Is chloro or cyano; . .
naplﬁmdr t@géhnﬁrmdatﬂyépbl ORsmﬂ%ﬁ&flIz%@ﬁﬁlCBlﬁr REATIIR qaancyclyl is phenyl.

?_}/ ?e%%ﬁﬁ%e)?@tte%??lﬁénr%? 002 0| 3 %_ )[h‘%’yﬁixeﬁnples of “Cj.salkoxycarbonyl” are

metﬂiﬁ@cz(rBoﬁ}flJ dtRb:Nhidohyll et ati@@ydmd;dwhr)abﬂyldﬂmhpl& ot ,
. (et hoxyrret hyl)im dazol 4- oxadj azol - 5-yl ,
Ci 1aﬂsoxazs:%ﬁ29@f AP0 25 net mcaa:i%laﬁwq ﬁf@émr onyjgmino; n-'and

t-but]oElSrpy bé a@l&lngy?iamzpﬁem iy l&lﬂbﬂﬁza% m%ﬂ%%(yge_ﬂ)lﬁx’y and propoxy.

met hyl - triazo
Exaﬁpb:y oi ti§1-4alkaeaylemiiodi zod fozmyllmdd sootamidb abd ptopionylamino. Examples

of "B NT: Shers s Dy of i oy B lndo didbbitowtatiet. on
ethyfsﬁ[ﬂh%l anekyl %@&hﬁ@ﬁlﬁ%ﬂy‘l FHRAAPIADL “;Qgﬁemye{noymtr@%ﬁlonyl and

met hyl"am o "or thylamno; nis
acetpln Em‘apleaof ‘Mcwaél@é)@mnabl asc yathylariae eod ethylamino. Examples of

« re e in a fur aspect of nvent| n there

N L R Gt st B PR b o DB N R B G ot o

N- etﬁploNeﬁetM\il@mﬁionEx&plam of R2,. 4aH<Etﬁle Iafewlﬁyl B3yl lafid MgIrbisRYl. Examples
R4|shdroen Ring Ais 2-methyl - triazol-3-yl

of “@raafgmy i a¢ ﬁhznxl,ll-pmanylsand 2-1@913@%%@@%% ically

NSRRI TR dD SR Phamgy and N-(ethyliuiphamayt, Examples of

“N, M(J@p@ﬂayd])gsudﬁhahhﬁ iF:i 1°4 MM(dxmdrﬂ)ﬁllphamoytpmdnds of the
ach of Lch provj. urt her i ndependent
AN- (Ilaegg‘g@{\’ érhﬁ)%%lphﬁv&f EWP%O# d\ﬁf’%@a YHpd g%@oylt RES
metl(@gﬁngglg%%rg&gﬁ relfliil Qtrlll\éx hﬁfi’?&m&l %%§mﬁﬂa¥h og\r’;\[g I\Z{({fbodl zcarba%noyl” are
dim¢thgammoeatbooyl mdenqthﬁvuhabdllmmarhmmﬁxmlpprﬁul a (I ) or
« in 5an al.ternatjve enbodimen rovid
N- @é%lmf&yé%ﬁf?a&awl arg@&f‘éhﬁ?%ﬂ%ﬂ%camogy G ST gocarbonyl.
Exam@led¥l env{(€) My 1f-NaC, alkoxy)cdrBarfoyltibfcher aspect the
present invention providées a process for pr eEarl
N-meirpdtmethokyangnegarzonyi 9ndoilV gt I-N@thoayammocar

AT I
N -@2‘ fmf)ﬁruetldoc"’%re X7 I%%ﬁle Bo Gnd {7 SOBTOSQ}I% dm%lo t%xgglp%eﬁ

"Bxan
onyl. Examples of

resent 1n IOﬂ a

“N' NO(’(DQlekﬁgzlﬁiéldb hgre NN ﬂ&[h&ﬂ(}ﬂﬂreﬂb adl a)-nk@anadVv-isopropylureido.
phar rraceutl cal ly-acceptable salts thereof, can be

Exa@p]@lgg ng sk ]@@é%n%rbpgyh @W\%N( Wﬁ‘@yg}yﬁra{zr{@carbonyl and
PRI e B e AL ESR AR s

N W'(dihl)etlgflth}(dtdz@ocaﬂﬁbﬁﬂ ahB NG tigH-N '(1kdpr¢p}dhy(hm1mrhoayb dxamples of
“Cl_?q?lif}iqﬁuq&{oin\}/i I%S)Q’ %per g s%gvﬂ A 1{(1:(?@ O%lf'%g, ! orgynlmo and
t-buérg%l 15&1@&11‘1@0 Eafbis bi“C V@lk{lsulphonylammocarbonyl” are

418PCT/ GB2008/ 050
methylsulphonylammocarbonyl isopropylsulphonylaminocarbonyl and
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-19- 5 wth a conmpound of formula (V): (V)
wherein L is a displaceabl e group; or Process c¢)
wo ososasaapounds of fornmula (1) or (la) wherei n PAT/iGB2008/050431
G _4al kyl; reacting a conpou?d 10 of fornula (I) or
(la) whichis a conpound of formula (VI) or (VI
2008/ 152418PCT/ GB2008/ 05043
-bufydyutpionylagaocarbery. %F‘P Rt 5>f1 vﬁﬂéﬁ\%}’ﬁugﬁlﬁw n&ﬁv@wﬁonﬂ
1s0p§%§1sﬁ[ﬁﬁ%R§lsang)t -bly lsu‘l"ﬁﬂ;ﬁ%'mds of formula (1) or (l'a)
whérein R4 1s rogen; " deprotecting a conpound of
f Ommwﬂ Iofformule( W) o1 (Iy) may forin $tably acidher basie @gs,. asldan such

cos BT 5P Lo Grar B R asRR e BBl ghaldicany
acoch@bMags fa %rb@fme(dlﬁz%%r dof¥ tidAA @R BATEILMHRS ddsfifbed following.
ormula (I) 15or i) renmoving an

pr Sudehle p@arg]ag@p@ally acceptab o)saltpingiudg agid addl‘[l)(/)l’l salts such as

ceut | C t

metlgaﬁle§u ateptSFY ]atf' % & gopglgf,\;%g Li:hhma%ra gléy%?cgd(tr}(&e g?r,rate maleate,
tartrhte@hd hydrobromide. Alko bifitaBlettirs 1@ TBRRI WD PRddphSid Ardufuric acid.

val ues for L include halo, for exan?le chloro and 20
In agytlgraspgsée pritebl W}t@pﬂ@éﬁ)ﬁ,@;@ﬂlt&ﬁ@ch as an alkali metal salt for example sodium,

I 0]
an aﬁdai:_i{l %%Etgr%lgtp or é&a}é{p(f%? 1c1u d&z% géﬁiu g%%/ éﬂg&l&l‘é%ﬁlﬁ%e dsalt for
exaﬂ‘lﬁlﬁ: etigthylemw, mopgoiihe, (N h&ﬂgtlplpéhdlﬁﬂd‘y éﬂhgirpifpefrﬂ[net p®caine,
above reaction are as | ows. Process_a) nds_of

d1bef1@flm}}n§, IMIY yhb@pzy(lqt]lyl?mgﬁd tr(sr@rl)ydfﬁye@gl)g@gm Dmethyl d- glucamme
and hAGR J&ﬁfs s 4(}12 ﬁé pfl%?eegﬁ? b0 ?e #ih LRALL AR ! I%ﬂoﬂgie%)endmg on the

reagent . tan rd peptide coupling reagents known
numbbeofathbrgeiNORO0BY dsl2hd 8&16‘['1'@@2@@8%1‘[@)5@48&111%82111 enccapeddef the
. _enpl gyed as suitable coy i rea nts, or for exanple
mVeEﬁ&b@“ﬁﬁ‘@W%FH%i@V ECemif E‘? esgg’lunb%ﬁhbodl i mi de,

OPHRRILLY, Yo [aRilfdIE iBLDE ¢ ﬁlecgfan @uﬁﬁg BleyatatiS GhRlt@®hich arc less

di met hyl am nopyridine or 4-pyrrolidinopyridine,
solubbtm threadhiogeni solvchempy &s efilisgedofhaghdy @b@l’nfa@wtemﬁmb@ptable or not.

l.am ne ridine, 0 ridin

sucPaE 3Tl EREF 1548 be Safort s gt sREbb A Rabe formuta @
or (1) bt akllethsRbV @AY Sxhibit khidshcdbiBidnyd fasabaBHi§ie and that the formulae

di chl or onet hane, benzene, tetrahydrofuran and
dravgpg&éwﬁgmfﬂ@qs §Ree igatioTgan @@Ep@pmtrpgly @r@cq ﬁ]@mpqﬁél)ble tautomeric forms. It
is to?o%n%\gﬁg@s?)%h i%t ta?e ﬁg@tl%lﬁ %Egon%% Qet K, iyxj\i/ca olrrg é}@&amhms DNA
gyradefind//adri tmﬁﬁsdﬂiﬁﬁhﬂd:d@’ adiignbabibd e1$111teﬁ0ﬁerel)yaﬁphﬁ orcladtomeric form

chl ori.des, and active eshers for ex

utiligedayighin s opRWIAG Aravdrgs Lhe formul a@a@éwaas fthtnrfEsSépwﬁ%@éwn can
repr?sfentl(ghl§ eﬁ?epﬂtﬂégoy&ﬂlg RBAER form¥ld it k‘srlg‘ﬂ@ uhfBert{d8d ﬁ{aE the

or exanple y may be reacted I n the presence of
spechiamepn snnﬂmmsses b peslds titdrecticafoone of tiadompoends uilrztvatbh@ just

oS e B RS SRl RS ER BToFd S3 B

COH@@@gﬁu@&S 40 to 40C. Conpounds of fornula (I111) may be

prepared according to Schene 1: Depr ot ecti on
1504 wil) besppegeratad hndpsd skilkkd mstheaarhthtat mgaéldltwnd@ é@ttmglsymmetrlc
s SR8 BBy 005U DB IS8 b ALer AP i st

asyrfuabipRebindsubefitufcaroatioa (<) hhd suﬂphl(r|ak0n)1(s§3, ra@d @@dﬁff@hﬁlly&hé}yemst in, and
avai | abl e_conpounds, .or they 20are known in t
be igolated iy g @1 avthosepsiflitional pwatmstact by substiawead cubpnsLasisalphur
S a
aton}ﬁ@)oé(’f? V{)I;fbeh{%g ?{{Acallg agt?\geuefntdg eg”ﬁgg(ﬁ“{eg%? thg':sj% ﬁ&ﬁﬁ%ﬂs 1t6d Wbe
undatitoed that the pnesohideyortiohlenedrydspysrang ragediie)@péacadly-active, polymorphic
optionally in the presence of a base such as
triethylam ne or diisopropylam ne are heated together
at a tenperature range between 50 to 100 C
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25Compounds of formula (1V) may be prepared according
to Schene 2: WD 2008/ 152418PCT/ GB2008/ 050431 - 22 -
W@ bods/18ahene 2 wherein PG is a nitrogen protecPcTiGB2008/050431
group such as those defined_fgrein bel ow. Conpounds of
formula (1V') can be prepared by an anal ogous
ors p{;g%g&%ﬁg 'fq_rglc,:%g: Soq npefs’ :ﬂ?efreoffg{t%%gd '}[{)Wag%épﬁglpgcg 32 gu%cs!tituted
carbbHRF A CRR I LORRs), MhRhGRRUEES i&%&be?tfiestdggful\!ﬂzthg RSP of DNA

the required "L".” Process c) nmpounds of formula (V)
gyrase affd/f or)topmsbnidrade)IMi.n a suit abl e sol vent such as 10

t hanol tetrah f in the.
of O3 bSO BUPLAThIAR SKPHETEL R U IBY O deremple.
by réolltRdhiof M YEdRiXifeien BY BechRah 2t o tccnig@BH BY 8y Mh&sid RGe
of 25 to 100 C. Conmpounds of formula (VI) or
optigally-acting jlapagpagas dywhiral syothesbl bty argpinpiiceselohon by

b5 9%, S o SR
2088Mmt T3t I/ rkB2OMBY i Opdl¢Bdrphisd@ It is to be undspsp@bithdsthefpresent

. faormula (VII) are commercjally avail abl e compounds, or
invepeR, CREOBIPRFSRALY PPIYRETRNiE gt draixiyps hRepl.aytichy faapenagepsses
prop%y‘[ie%tugﬁgﬁ‘gl‘:{h@fnﬂﬁﬁﬁocﬁéf BRA radd ahl¢ oiafogoisgﬁlg eSpv d)
ul'tabl e deprotection condi'tions are descri bed

helltes alseltobe understood that cCotamonong®uods dfchertdraul{aull} ér) (Ioyand salts

(M11"). may be prepared by a spjtable nodification 5of
thergofap ot 5pS Sl o Pian uie B i s PRated B o rRouRIG loFaced
fornfsOTtMH P UnkeRlood!tRat the inventiohR@cdRpABES Asueh s@vated forms which
~ pharnmaceutical |l y-acceptable salt I1s within the skil
inhilyf DANA gyrdbanandy coieramiomerdsedVst usi ng st andard

t echni S. : [T, wW. be, appreci.ated. that certain

of s S paeicpiangha Hiebied RuRR RO P ebiBlairile! Spbs referred
to int th spé@F&itoni TNEBWhIABs ARAY bO Asdd W HRE uEdpite Stitnaaodthe

aromati c substitution reactions or 10generated by

defigigayend erhadipeme diselasad herauheions dortheepatis st asithgasroidance of
ri i ' [ i .. :
doul e o84 Bl T AL TR oo B B R RREEPRAT s invenion,

pr ®&éschlaspect of the invention. The reagents used to
I ntroduce such ring substituents are either

coMmeY ©i%8PI y availabl e or are made by processes known
i npk I ntroduction of substituents into a ring
na5p2§%€%§$ﬂ%ne compound of the forrmula (1) 15or (la)

i nfRG isehderoer compound of the formula (1) or (la). Such
reagti ons and nodifications include, for exanple,

i nty 540 Pon of a substituent by neans of an aromatic

sulpsStd fyrb A dreBlkkd.On, reduction of substituents,

al kyJ at'ion of substituents, oxidation of substituents,
esterip hydigeeon of substituents, ami dation of

su t&tHgﬂgs, formati on of heteroaryl rings. The
reagenfs and reaction conditions for such procedures
ar @ Welkyadonown in the chemical art. 20Particul ar
exanpl es of aromatic substitution reactions include

t h& i inhydgeet PoihleP- al koxi des, di azoti zation reactions

fo@pgyﬁﬁn y introduction of thiol group, alcoho

group, halogen group. Exanples of nodifications

i n®’ udkepthgki dati on of al kyl thio to al kyl sul phinyl or

al kyl.sul phonyl . The skilled organic chem st wll
be Hv@eﬁﬁxbse and adapt the information contained and
referenged Wi thin the above references, and
accagnpanyi'ng Exanpl es therein and al so the 25Exanpl es
heReiimpropoxyobt ai n necessary starting materials, and
products. If not commercially avail able, the necessary
starting materials for the procedures such as those
descri bed above nay be nmade by procedures which are
sel ected from standard organi c chenical techniques,

t echni ques whi ch are anal ogous to the synthesis of
known, structurally simlar conpounds, or techni ques

S N a o o
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20 exanpl e an al kanoyl group such as acetyl, an
al koxycar bonyl group, for exanple a nethoxycarbonyl,
wetbdexnyras bonyl or t-butoxycarbonyl group, an PCT/GB2008/050431
aryl met hoxycar bonyl group, jpf_exanple
benzyl oxycar bonyl, or an aroyl group, for exanple
beg%g%l The deprotection conditions for the above
pr @bﬁﬁqbroups necessarily vary with the choi ce of
pr@p¢§g&ﬂgbg,oup. Thus, for exanple, an acyl group
such as an al kanoyl or al koxycarbonyl group or an 25
ar &ylis quayapr methdsg. r enoved for exanple, by hydrolysis
mﬁ%ﬁ.a$zyitable base such as an al kali netal
hy dr 8%1°d&°8For exanpl e 1ithi um or sodi um hydr oxi de.
Al Réid@t janglly an acyl group such as a t-butoxycarbonyl
groyp may be renoved, for exanple, by treatnment with a
suilk apalregangmgtiyhgeietbehl ori ¢, sul phuric or phosphoric
acid . i roacetic acid and an
ar?ﬁﬁ%@ﬁ%%@%%#@%ny| group such as a benzyl oxycar bonyl
gr ®ips mehybe renoved, for 30 exanple, by hydrogenation
over, .a catal yst such as palladi umon-carbon, or by
tr&athehY with a Lewis acid for exanpl e boron
trﬁéﬁékﬁékﬁ@&%@ tate). A suitable alternative
protecting gr uggfor a primary amno group is, for
ex®myd 4,is hetplochdy o ywhegrioupanmthietinoayaly! bentaiesrev edHbynoieythat

.. 2008/ 152418PCT{ GB2008/ Q50431 - 25 - eatpent with ap .
nit R I oA ORD RHHBIEE Ca Wy RO OBy i Mg T seid
hetefochYI9T QY ShOM] A RRviet) thath itk oBY a34bR€ a quaternarysompound with a

suitabl e protecting group for a carboxy group’is, for
metlgsd gnpipe wharsirest eri f yi ng group, for exanple a nethyl or

. hyl whi b v f I b
y & o1 2o Pt i huio P St e SRy « Hour
seleéted o] da t-butyl group which nay be renpved, for

exangpl e, by treatnent with an acid, for exanple an
or daniséclseied fiogemetexy pr 2igetdulsdyicthogri d, or for
ex . Wi C ! f .
o8 8 pHERE N SR G0 I8 IR 1 ety
nitrqgah hagiberaptionadBrsbstituied b argrexsesubdcesd faom &°f ald wincoeip if said

whi ch may be renoved, for exanple, by use of a .
heteppey eIXHF QA R LY s Mdehy Khal 81HOgER AHY [Aina 2 dpalp@ary ¢pppound with a
nwﬂ%ﬂ%&ﬁ&ﬁ%ﬂ&eﬁﬁouPs may be renoved at any convenient

stage’'in the synthesis using conventional techniques

welR" i@ owatyil ywhdrein T emdclzd omionallyosubsti@yedrencabizonr enmogredp

uri.n ol ater reaction step or work-up. Optically
Sebgﬁébvgfﬁér of a conpound of the invention nmay be

obtra? REchKd ERH MbMex Pt ct@e,. of the above procedures

using an optically active starting material (forned,

f oRINGAXa AP, BY-paeyelybtisaxazalyld taidaenylopyraziaml, thagdodyl,
pyruttﬂﬁ elﬁ ; llo g,gé%(tr)]xe %%a’rZOISIET tbge%{z&r; I%.%(l%lgﬁ B%Plﬁtg’lfag&g[ (grﬁg .g;lﬁgoxfag{a%l?f wherein
said paReslyt 6 1,24-thxzotireaebogstRRahILE s Rt dnofitrégen by a group

di ast er eoi soners (when produced). Enzymatic techni ques
selegigd frapsiy’; pad wherein if syd imlazply bipay frmbhagrerapicerippynd on an —N=

- l: ' ar internmediates. Simlarly, when
nuna93%§§1g@g@gg@%ﬁggﬁggﬁa compound of the invention is

r e@iiiy methyl or avyl; RBerbm Rhinay hedptinnatigsubstingedart caben bf a group

t he _aboyg procedures using a pure regioisonmer as a
Sdﬁ@?iﬁ??ﬁ% h£¥%rial, or by resolution of a mxture of

th@@¢ﬁ%b@bé@%%h?n@ﬂmkﬁBﬁﬁﬁ@&b@&%ﬁy%ﬁbQQ.a st andard

procedure. Enzyne Potency Testing Methods E.coli GyrB

ATPase I nhibition Activity: Conpounds can be tested

for inhibition of E. coli 25 GyrB ATPase activity

usi ng an amoni um nol ybdat e/ mal achite green-based

phosphat e detection assay (Lanzetta, P. A, L. J.

Alvarez, P. S. Reinach, and 0. A Candia, 1979, 100:

95-97). Assays can be performed in multiwell plates in

301_11 reactions containing- 50 nmM Hepes buffer pH

— g — o .
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599.4 6 99.9 7 97.1 8 105.9 9 102.1 10 101.3 11 92.0

12 104.9 13 100.7 14 98.3 15 100.7 16 100.5 17 97.7 18
waemsasues 101.9 20 98.6 21 99.1 22 101. 0 23 10BCHGBYWD8/050431

2008/ 152418PCT/ GB2008/ 05043115 _.28 - 24 65.9 25 98.3 26

97.4 27 99.9 28 87.1 29 101.0 30

Ring A is pyridyl, 2H-pyrazolyl, isoxazolyl, imidazolyl, pyrazinyl, thiazolyl,
pyrimidinyl, 1,2,4-oxadiazolyl, benzothiazolyl, 1,2,4-triazolyl or 1,3,4-oxadiazolyl wherein
said imidazolyl or 1,2,4-triazolyl may be optionally substituted on nitrogen by a group
selected from R’ and wherein if said imidazolyl may form a quaternary compound on an —-N=
moiety with a methyl group; wherein

R’ is methyl or ethyl; wherein R® may be optionally substituted on carbon by a group
selected from R*’; and

R* is selected from methoxy or ethoxy.

Ring A is 1-(2-methoxyethyl)imidazol-2-yl,
1-(2-trimethylsilylethoxymethyl)imidazol-2-yl, 1-(methoxymethyl)imidazol-2-yl,
1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl, 1,3-dimethylimidazol-2-yl, 1H-imidazol-2-yl,
I-methylimidazol-4-yl, 2H-pyrazol-3-yl, 2-methyl-1,2,4-triazol-3-yl, 2-pyridyl,
benzothiazol-2-yl, isoxazol-5-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl, thiazol-2-yl or
thiazol-4-yl.

Ring A is 1-(2-methoxyethyl)imidazol-2-yl.

Ring A is 1-(2-trimethylsilylethoxymethyl)imidazol-2-yl.

Ring A is 1-(methoxymethyl)imidazol-2-yl.

Ring A is 1,2,4-oxadiazol-5-yl.

Ring A is 1,3,4-oxadiazol-2-yl.

Ring A is 1,3-dimethylimidazol-2-yl.

Ring A is 1H-imidazol-2-yl.

Ring A is 1-methylimidazol-4-yl.

Ring A is 2H-pyrazol-3-yl.

Ring A is 2-methyl-1,2,4-triazol-3-yl.

Ring A is 2-pyridyl.

Ring A is benzothiazol-2-yl.

Ring A is isoxazol-5-yl.

Ring A is pyrazin-2-yl.

Ring A is pyrimidin-2-yl.

Ring A is pyrimidin-4-yl.

Ring A is thiazol-2-yl.

Ring A is thiazol-4-yl.



10

15

20

25

30

101.8 31 99.3 32 99.9 33 101.3 34 99.6 35 96.6 36 99.6

37 101.0 38 97.3 39 100.7 40 100.7 41 103.7 42 99.9 43
wAa0ms052448 99. 6 45 100.3 46 101.5 47 100. 6 48 1PO1/2B488/050431

112.5 50 97.0 51 No data avajjable 52 101.1 53 100. 4

54 97.8 55 97.9 WO 2008/ 152418PCT/ GB2008/ 050431 - 29 -
56 R’ is a substituent on carbon and is selected from amino, Cialkyl, Cy.alkoxy,
N-(Cj.salkylyamino or N,N-(C;_salkyl),amino.

R’ is a substituent on carbon and is selected from amino, methyl, methoxy,
methylamio or dimethylamino.

nis 0-2.

nis 0.

nis 1

nis2.

Ring A, R® and n together form 1H-imidazol-2-yl,
2,6-bis(dimethylamino)pyrimidin-4-yl, 2-pyridyl, 2H-pyrazol-3-yl, pyrimidin-4-yl,
isoxazol-5-yl, 1-methylimidazol-4-yl, pyrazin-2-yl, 2-aminothiazol-4-yl,
2-dimethylaminothiazol-4-yl, 2-methylaminothiazol-4-yl, 1,3-dimethylimidazol-2-yl,
1,4,5-trimethylimidazol-2-yl, 4,6-dimethoxypyrimidin-2-yl, 3-methyl-1,2,4-oxadiazol-5-yl,
benzothiazol-2-yl, 4-methoxypyrimidin-2-yl, pyrimidin-2-yl, 1-methylimidazol-2-yl,
1-(2-methoxyethyl)imidazol-2-yl, 1-(methoxymethyl)imidazol-2-yl,
1-(2-trimethylsilylethoxymethyl)imidazol-2-yl, thiazol-2-yl, 2-methyl-1,2,4-triazol-3-yl,
5-methyl-1,3,4-oxadiazol-2-yl or 1,3,4-oxadiazol-2-yl.

Ring A, R’ and n together form R® and n together form 1H-imidazol-2-yl.

Ring A, R’ and n together form 2,6-bis(dimethylamino)pyrimidin-4-yl.

Ring A, R’ and n together form 2-pyridyl.

Ring A, R® and n together form 2H-pyrazol-3-yl.

Ring A, R® and n together form pyrimidin-4-yl.

Ring A, R® and n together form isoxazol-3-yl.

Ring A, R’ and n together form 1-methylimidazol-4-yl.

Ring A, R’ and n together form pyrazin-2-yl.

Ring A, R’ and n together form 2-aminothiazol-4-yl.

Ring A, R’ and n together form 2-dimethylaminothiazol-4-yl.

Ring A, R® and n together form 2-methylaminothiazol-4-yl.

Ring A, R® and n together form 1,3-dimethylimidazol-2-yl.

Ring A, R’ and n together form 1,4,5-trimethylimidazol-2-yl.

Ring A, R® and n together form 4,6-dimethoxypyrimidin-2-yl.

Ring A, R’ and n together form 3-methyl-1,2,4-oxadiazol-5-yl.

Ring A, R® and n together form benzothiazol-2-yl.
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93.9 57 No data available 58 99.5 59 100.0 60 103.6 61

94.7 62 99.9 63 99.8 64 96.2 65 98.3 66 100.6 67 75.2
w®808/1502169 100.1 70 99.5 71 101.1 72 101.2 73POPRGB2008/050431

100.5 75 93.1 76 99.2 77 10044 78 100.8 79 100.7 80

99.7 81 100.5 82 102.9 83

Ring A, R’ and n together form 4-methoxypyrimidin-2-yl.

Ring A, R® and n together form pyrimidin-2-yl.

Ring A, R’ and n together form 1-methylimidazol-2-yl.

Ring A, R’ and n together form 1-(2-methoxyethyl)imidazol-2-yl.

Ring A, R® and n together form 1-(methoxymethyl)imidazol-2-yl.

Ring A, R’ and n together form 1-(2-trimethylsilylethoxymethyl)imidazol-2-yl.

Ring A, R’ and n together form thiazol-2-yl.

Ring A, R® and n together form 2-methyl-1,2,4-triazol-3-yl.

Ring A, R’ and n together form 5-methyl-1,3,4-oxadiazol-2-yl.

Ring A, R’ and n together form 1,3,4-oxadiazol-2-yl.

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

R' is chloro or cyano;

R” is hydrogen or chloro;

R’ is fluoro or methoxy;

R” is hydrogen or C;_salkyl;

Ring A is pyridyl, 2H-pyrazolyl, isoxazolyl, imidazolyl, pyrazinyl, thiazolyl,
pyrimidinyl, 1,2,4-oxadiazolyl, benzothiazolyl, 1,2,4-triazolyl or 1,3,4-oxadiazolyl wherein
said imidazolyl or 1,2,4-triazolyl may be optionally substituted on nitrogen by a group
selected from R’ and wherein if said imidazolyl may form a quaternary compound on an —-N=
moiety with a methyl group;

R’ is methyl or ethyl; wherein R® may be optionally substituted on carbon by a group
selected from R*’;

R* is selected from methoxy or 2-trimethylsilylethoxy;

R’ is a substituent on carbon and is selected from amino, Cialkyl, Cy4alkoxy,
N-(Cj.alkylyamino or N,N-(C;_salkyl),amino; and

nis 0-2;
or a pharmaceutically acceptable salt thereof.

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

R' is chloro or cyano;

R” is hydrogen or chloro;

R? is fluoro or methoxy;
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2008/ 152418PCT/ GB2008/ 050431 -30- 88 No data avail abl e
w@oBlosoiat a avail able 90 100.7 91 96.5 92 100. BCPE&BIDSB50431

94 106.2 95 No data availab] g596 90.2 97 91.5 98 84. 4

99 101.9 100 111.7 101 93.1 102 81.4 103 85.7 104 86.4

10 4]1's01%}d§0§e%60r 1.(24)&1 yﬂ.O? No data avail abl e 108 86. 6

Ring A is pyridyl, 2H-pyrazolyl, isoxazolyl, imidazolyl, pyrazinyl, thiazolyl,
pyrimidinyl, 1,2,4-oxadiazolyl, benzothiazolyl, 1,2,4-triazolyl or 1,3,4-oxadiazolyl wherein
said imidazolyl or 1,2,4-triazolyl may be optionally substituted on nitrogen by a group
selected from R’ and wherein if said imidazolyl may form a quaternary compound on an —-N=
moiety with a methyl group;

R’ is methyl or ethyl; wherein R® may be optionally substituted on carbon by a group
selected from R*’;

R* is selected from methoxy or ethoxy;

R’ is a substituent on carbon and is selected from amino, Cyalkyl, C4alkoxy,
N-(Cjalkylyamino or N,N-(C;_salkyl),amino; and

nis 0-2;
or a pharmaceutically acceptable salt thereof.

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

R' is chloro or cyano;

R” is hydrogen or chloro;

R’ is fluoro or methoxy;

R" is hydrogen, methyl or ethyl;

Ring A is 1-(2-methoxyethyl)imidazol-2-yl,
1-(2-trimethylsilylethoxymethyl)imidazol-2-yl, 1-(methoxymethyl)imidazol-2-yl,
1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl, 1,3-dimethylimidazol-2-yl, 1H-imidazol-2-yl,
I-methylimidazol-4-yl, 2H-pyrazol-3-yl, 2-methyl-1,2,4-triazol-3-yl, 2-pyridyl,
benzothiazol-2-yl, isoxazol-5-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl, thiazol-2-yl or
thiazol-4-yl;

R’ is a substituent on carbon and is selected from amino, methyl, methoxy,
methylamio or dimethylamino;

nis 0-2;
or a pharmaceutically acceptable salt thereof.

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

R' and R? are chloro;

R’ is methoxy;



10

15

20

25

30

109 101.0 110 No data available 111 104.9 112 81.1 113
92.9 114 82.9 115 87.5 116 101.1 117 108.5 118 92.1

wd 1®8/i%448 WO 2008/ 152418PCT/ GB2008/ 050431 - 31-PARGB2008/050431
103.5 121 103.2 122 102.9 12§ 103.5 124 103.7 125
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nis0;
or a pharmaceutically acceptable salt thereof.

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

R' is chloro or cyano;

R* is hydrogen or chloro;

R’ is fluoro or methoxy;

R” is hydrogen or C;_salkyl;

Ring A is pyridyl, 2H-pyrazolyl, isoxazolyl, imidazolyl, pyrazinyl, thiazolyl,
pyrimidinyl, 1,2,4-oxadiazolyl, benzothiazolyl, 1,2,4-triazolyl or 1,3,4-oxadiazolyl wherein
said imidazolyl or 1,2,4-triazolyl may be optionally substituted on nitrogen by a group
selected from R’ and wherein if said imidazolyl may form a quaternary compound on an —-N=
moiety with a methyl group;

R’ is methyl or ethyl; wherein R® may be optionally substituted on carbon by a group
selected from R*’;

R* is selected from methoxy or 2-trimethylsilylethoxy;

R’ is a substituent on carbon and is selected from amino, Cyalkyl, C;_salkoxy,
N-(Cj.alkylyamino or N,N-(C;_salkyl),amino; and

nis 0-2;
or a pharmaceutically acceptable salt thereof.

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

R' is chloro or cyano;

R* is hydrogen or chloro;

R’ is fluoro or methoxy;

R” is hydrogen or C;_salkyl;

Ring A is pyridyl, 2H-pyrazolyl, isoxazolyl, imidazolyl, pyrazinyl, thiazolyl,
pyrimidinyl, 1,2,4-oxadiazolyl, benzothiazolyl, 1,2,4-triazolyl or 1,3,4-oxadiazolyl wherein
said imidazolyl or 1,2,4-triazolyl may be optionally substituted on nitrogen by a group
selected from R’ and wherein if said imidazolyl may form a quaternary compound on an —-N=

moiety with a methyl group;
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R is selected from methoxy or ethoxy;

R’ is a substituent on carbon and is selected from amino, Cyalkyl, C4alkoxy,
N-(Cjalkylyamino or N,N-(C;_salkyl),amino; and

nis 0-2;
or a pharmaceutically acceptable salt thereof.

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

R' is chloro or cyano;

R* is hydrogen or chloro;

R’ is fluoro or methoxy;

R" is hydrogen, methyl or ethyl;

Ring A is 1-(2-methoxyethyl)imidazol-2-yl,
1-(2-trimethylsilylethoxymethyl)imidazol-2-yl, 1-(methoxymethyl)imidazol-2-yl,
1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl, 1,3-dimethylimidazol-2-yl, 1H-imidazol-2-yl,
I-methylimidazol-4-yl, 2H-pyrazol-3-yl, 2-methyl-1,2,4-triazol-3-yl, 2-pyridyl,
benzothiazol-2-yl, isoxazol-5-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl, thiazol-2-yl or
thiazol-4-yl;

R’ is a substituent on carbon and is selected from amino, methyl, methoxy,
methylamio or dimethylamino;

nis 0-2;
or a pharmaceutically acceptable salt thereof.

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

R' and R* are chloro;

R’ is methoxy;

R" is hydrogen;

Ring A is 2-methyl-1,2,4-triazol-3-yl or pyrimidin-2-yl;

nis0;

or a pharmaceutically acceptable salt thereof.
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4.5 161 14.0* 162 No data avail able 163 No data

avai |l abl e 164 No data avail able 165 No data avail abl e
wde@she4dat a avail abl e 167 No data avail abl e 1B8r/882008/050431

data avail able 169 No data gﬁ?ilable 170 No data

available 171 No data available 172 No data avail abl e

173 No data avail| ahl e. *Not e: npound s .tested at a
coi’agwﬁﬁf?laaows ST I iRrengi et G Forapnds bf Bﬁefﬁpr?e& cach of
whicketb{138s MafihR hide pHAPRONALS oMY iBRnli6S 1R FudiR aspects, the present

antimcrobial activity by susceptibility testing in
invehfiquildo petprases @oyrpouadsoreepnipeundssedhey Bxampies.

di net hyl sul f.oxi d nd tested in 10 doublin ilutio .

1 TE B e e G bR B SGmRpE & SR or aa).
an alt&@a@ESAYbIMRYcRQrdprovic@ YRimMiagaltically-stbchRBlessaRg8f compounds of

nmedi a and then suspended in a |liquid nmedium
formppptIdpr (Iad-e for the growth of the organism The

su 0 n . n r

SR RTRD 520 g T LS bR Dt Dpmonnc
of fdroupr @pér @a), bea pharalacartigaly-scocptadRaesasitisiedm 100 , ul.

Pl ates can be i ncubated under apFropriate condi t f ons

at 139s.¢hg Riesph iyeatigfy 4leg proyides High g compaundsiat fmorpga () or (Ta)

D - - it

B AR e T R
(wheteinghc vmrebhisraat asodefiabd ebdve unédsiothegrismwsthtely 80% or

RO IR BP0 08 BN agai nst

St rept ococcus pneunoni ae 15Accﬁ§ding to a further
feature of the inventiontherg'is provided a conmpound

t thgfeof for use in a
nmet hod of treatnent °t he RUmanor ani mal body by

t her apy. W have found th compounds of the
present invention inhibit bacterial DNA gyrase and /
or topoisonerase |V and are (therefore of interest for
their antibacterial effects. In one 10 aspect of the
i nvention the conpounds Rf theR¥nvention inhi bit
bacteri al DNA gyrase and herefore of interest for
their antibacterial effecys. \{n one aspect of the

i nvention, the conpouyd | tion inhibit

t opoi sonerase |1V and are thgref e of interest for
their antibacterial effects. In®@ne aspect of the

i nvention the conpounds of the invention inhibit both
DNA gyrase and topoisoneraséHDV and are therefore of

or ath Qétﬁfafeﬁtacfaoc[erih'é‘ﬁvié' tﬁ@r@%f; bagl e?c'édrﬁﬁouﬁé o tsud g%l): I't

is expected that the conpounds of the prese
invention wll be useful in treatisig bacteri al
infections. In one aspect of the nve ' ﬁﬁ"infection"

or "bacterial infect " oref R a gynecologi ca

I nfection. In}%ﬁf“' N g[ i nvent’ion "infection”
or "bacterial ‘infec\ion; rekerd

to a respiratory tract
infection (RTlI). In aspeef oJ Re unvention
(e}
O

"infection" or 20'Rracterial infe nRrefers to a
sexual ly transmtted di sease. I n One aspect of the
i nvention "infection" or "bgﬁjprial infection" refers
to a urinary tract infection. In one aspect of the

or invention "infection" or "bacterial infection" refers

to acute. exacerbatiop.of ch i C onchitis (ACEB). In
Prodsfe Dt Srimant AL B i a®P o or *bacter | al
infection" refers to acute otitis nedia. |In one aspect
of the invention "infection"” or "bacterial infection"
refers to acute 25sinusitis. In one aspect of the
invention "infection" or "bacterial infection" refers
to an infection caused by drug resistant bacteria. In
one aspect of the invention "infection" or "bacterial
infection" refers to catheter-related sepsis. In one
aspect of the invention "infection" or "bacteri al

L - Y a T . o oy Y "



WO 2008/ 152418PCT/ GB2008/ 050431 - 34 - "bacteria
infection" refers to endocarditis. In one aspect of

wo basiispaent i on "infection" or "bacterial infecP@DGB2008/050431
refers to febrile neutropenip_In one aspect of the
invention "infection" or "bacterial infection" refers
to gonococcal cervicitis. In one aspect of the

Bacterial infection" refers
t of the
infection" refers

i nvention "infectionR_or
to gonococcal urethrity
i nvention 5"infection)
to hospital -acquime . one aspect of
the invention "infecti orll "bact er+dl infection”
refers to osteonyelitis. I n @ne gopect of the
invention "infection" or "bacterial infection" refers
to sepsis. In one aspect of (e invention "infection”
or "bacterial infection" refers to syphilis. In one
aspect of the inventRon arR™infection" or "bacteria
infection" refers to infectio used by
Aci net obact er baumani fJ. oneHaspéct wf the invention
an "infection" onvaba | FRf'edti onNHefers to an
I nfection caused by Acfgeto cter | lyticus. In one
aspect of the invention an ‘?nfeq@ion" or "bacteria
infection" refers to an infection caused by
Aci netobacter junii. In one(JA8pect of the invention an
_tinfectiogn” or "bacterial infection” refers to an
S ‘W“W%ﬁ%%W¥%§°E§H@@@WB§:Acinetobacter johnsonii. In one
aspect of the invention an 15+nfection” or "bacteria
infection" refers to an infeftion\caused by
Aci net obacter Iwoffi. I one\ agpegt Bf)uthe invention
an "infection" or "bac el NofeCtion” refers to an
i nfecti on caused byl teﬂoides bi vius. I n one aspect
of the invention an "ing-c"o-b\or "bacteria
infection"” refers to an infdcti or*caused by
Bacteroides fragilis. In ond aspect of the invention
an "infection" or "bacterial jnfection" refers to an
i nfection caused by Bur khol d&?i a cepaci a. In 200ne

Wmeﬁ%pgq§aggphggmmp%%ﬂﬁﬁﬁn an "infection" or "bacteria

Infection” refers to an infection caused by

Pro@xrgwobanpwgp ef fg?]inulal @ gxr(éa)g;slpm@n.%‘fii Challylyreadtingrm compound
0 o i) SmtEeR s SEr Ry & L BRENR R B one”

aspect of the invention an "infection” hacteri a

i nfection" Refer 0 an infection causeg O Iﬁ%ydia
ureal yti cus. one aspect t he | ' (R,
"infection" g ‘\bacteH al /i nfecti to an

i nfecti ane 'CIN any ¢op Ia|oneunoniae. In
one aspect of fhe ilhventi n "i ngectorOHor
"bacterial infectidn" refsers to an infection caused by
Costridiumdifficili. In one aspect of9 the i nvention

an "infection" or "bacterialjnfection" refers to an
i nfection caused by Enterobggber aero genes. |In one
aspect of the inveption an "infection”
infection" RefersRto an infection causefl
Ent er obact er
an "infectio
i nfecti avle . In one
aspect of the jj \ ' orOHbacteri a
infection" refers t® anp3nfection caused by

Ent erococcus faecium |n one aspect of Qhe”invention
an "infection" or "bacteriah%* fection" refers to an

i nfection caused by Escheri coli. In one aspect of
the invention an "infection" WO

2008/ 152418PCT/ GB2008/ 050431 - 35 - or "bacteria
infection" refers to an infection caused by
Gardnerella vaginalis. In one aspect of the invention
an "infection" or "bacterial infection" refers to an

Y TR - Y I I L - o Y | o o

bact eri al

véﬁ@hon

Ters to an
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WO 2008/ 152418PCT/ GB2008/ 050431 - 37 - invention an
"infection" or "bacterial infection" refers to an

w0 ndosasi4osr caused by Burkhol deria spp.. |n onepeEp8edos/050431
of the invention an "infectigp! or "bacteria
infection" refers to an infection caused by

r spp I n one aspect of the invention an
withe ﬂFéﬁWPgﬁ%ﬁEWMﬂHQQriial infection" refers to an

i nfection caused by Chl anyg@iapgpp.. | n one aspect of
the 5invention an "infection" or "bacterial infection”
refers to an infection causédlpy ChI anydophi | a spp.
he gt Qﬁgt of the invention an "infection" or
W “Wé &8 4flk¥ ection" refers to an infection caused by
or Clostrldlunrspp In one aspect of the invention an
"infection" or bacterlal infection" refers to an

Progess éktor sempernde af fymaky @ ode)x whereipR’ is hydregen; depretecting a
' ectlon" or "bacteri al
COH$£¥ qﬁ%nlﬁQgYersgngngﬁ ‘infection caused by
Enterococcus 10sp In one aspect of t Wwention an
infectlon"Ror cterial infection”
i nfection ca by Escherichia s
the inventio [
refers Uﬂerw'ﬁ
one aspect of grhe ihventi n "i nfectiperO or
"bacterial infection” ref%rs to an |an\t|ngcaused by
Haenmophi I us spp.. In one aspect of the Y nvention an
"infection" or "bacteri al u tion" refers to an
15i nfecti on caused by Helicobacter spp.. In one aspect
of the invention ap "infection" or "bact T
I |eIIa
JotRan:

i nfection" RefersRto an |nfect|on causeo

spp. . I n one

“"bacterial i ec caused by
Legi onelMa™s i nvention an
"infection" on{"ba sfePs to an

i nfection caused b Mor &del | a Spp. I n lone &gpect of
the invention an "infection" or "bacterq al 20

infection"” refers to an inf @ff jon caused by Mrganell a
spp.. In one aspect of the Invention an "infection" or
wmcﬁmaegegdahb@ﬂﬁkemkMﬁchﬁﬁﬁmsumo an infection caused by

N? asma spp.. In one aspect of the invention an
and ¢ HP@E%E&%“”%?Y"bacterlal infection" refers to an

D oo B b SopPOURECY (Y CERREG bR P Eim PRSI formula (0
or(lagf ers to an infection caused by Peptostreptococcus
. n one gect of the invention an "infection”
10r§§§@“§ﬁ§UW8F?QT POPBttion" refers to an infection
iii) ﬁsﬁﬁﬁgq mnﬁr&hm $P&plabldsadnén@igPect of the invention
"I'nfection” "bacterial infection" refers to an
IV)dﬁ@%ﬁpw@bﬂmabsednbymﬁsé@mmnﬁmﬁéOsﬂp) In one aspect of
1 nven ' I ria nfect
roer & R Db SRER LR Ty SNl e sfEh bR toro ana
bror§edfaclopénokiiand D)5 F?ﬂoﬁﬁnJLﬂmﬁﬁtlon or
"bacterial infection” ers to an infection caused
SePgat # aarbﬁb/hc acrd Ierﬁt@cfa%ef@pp ofuitahle vabiepiardts e deffmed ercin
below Nfection” or "bacterial infection" refers to an
infection caused by Staphyl ococcus spp.. In one aspect
of Spbefie maemdm amdétion’ iferftee tbaor reautiott bactsdoilabs.

i nf i on" ref rs t gction caus by :
Proaggy ®p¢ ﬁr@ Zﬂa)sﬂaéélﬂbmr Ezs cpyRigthtogsieniq the
preseﬁ&f&%tshﬁrbre 96 bg%agémasmhmrag n% corusﬁ@g ﬁeag&t@rhown in the art
I nfection caus t enot r oph nas spp.
2008/152418PCT/G82008/050431 - 38 - one aspect of t he
invention an "infection" or "bacterial infection”
refers to an infection caused by Ureaplasnma spp.. In
one aspect of the invention an "infection" or
"bacterlal |nfect|on" refers to an |nfect|on caused by

T o oy o " g Y e
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formula (1) or (la), or a pharmaceutically acceptable

salt thereof for use in inhibition of WO
wQo08/11H28118PCT/ GB2008/ 050431 - 40 - bact eri al POMNEB2008/050431

gyrase and / or topoisonerasg lV in a warm bl ooded

ani mal such as a human bei ng. Thus accordi ng

can gg g%ﬁ{gg%gpe%?tgglg lec%ﬂ)lgg(r}s;geeaj[s?\éqe%} i,egagjil;t)lggerlrgorilysldg&?d\gzo ggmd
dicy?f%ﬁéiﬁ-%@fﬂohﬁﬁ'ide%/ opERRY &PIhe pP@khcel dTerdatiiyst Qichuse in

_ e treatnent of a 5 bacterial infection in a
dimethy lamiviopyd digie an ¢ pakro§ dohpasdiae, loptremalkyei ey, presence offthbase for

accor. dj to a further pect, of. .the inventiopn .there
exarf Bl ml R Pttt g SR BT piBr e e
2,6-BibRFReAR i diad. |Snitasie epivakk enchaletdimb@iyRoétamtle, #i8Rlokdnethane,

the treatnment of a bacterial infection selected froma
benzgpadewihygiadaianiand dinpgtiayiformamadsp iThe cenpfingregetion graycoppeiicntly be

RTI sexual |y transmtt h§ease, a urinary tract
pertpried 3 DM RRE R 1 Blo Bb e oni ¢ Tobr onohi ¢1 s
( A@E@ble aailagdaicid d&ivﬁﬁ%s&ncl@&dﬁcﬁl BAIMS, | tbt &anBle acid chlorides,
i nfection caused by drug resistant bacteria,

and geftveesiers, fa|caaplegepilyorophemit eep, Tlechicagtipaicd these types of
ni.Ly-acquir | ae ol i i
conGRTRRYAFEL S50 ARRTE AR (7 Dy FOTRL SR8 Lo
pres8ikderdf atbasks; sudheasi thdse clck@ibed @behas amdlinta siitableRelivet, such as those
neut ropeni a, gonococcal cervicitis, gonococcal ,
describeqd APGVE "'S'I}e Kainmiy %]qgliuplét@f beh]éegfﬁ;meg af gjgpyperature in the range of
_40 {2)34068%/9' itis, sepsis and / or syphilis in a
warm bl ooded 15 ani nal such as a human being. In order
t 0 Qusoandsnrotmea ORI ey bopmpirad aédording (d Sohele 1a
phar maceuti cal | y-acceptabl e salt thereof, for the
t herapeutic (includ ng erthyI actic) treatnent of
i ncl uding s®hn particular in treating

ma
infécti it snordl |y Eo¥.iMFated in #ACC rgzﬁ
PGH%ntg s;g[ﬁ ar d phamggeut i cal—prattiP@é{NéiS{a SN

phgt maceuti cal “conposigti on. 20Ther ef ore iFmanot Rer

aspegfiaf he presg t) i nvention provides akpharnaceutical
ar . N . ﬂ]éc)

conposi tion which conprises a conpou of t formul a

(I') or (la) or a pharmaceutical | y-dageaptabl e salt
thereof, and a pharmaceuti cal lgyyaccept abl e diluent or
carrier. Accor di ng tsohgmg rther aspect of the

i nvention there is provi ded"d phar maceut i cal
whefiPOSk b infirogeh ipedicEREREdHETicR a tispoduTthe hefet Balbw; 4dd)L is a

. or (la) as defined hereinbefore or a 25
dlspbﬁgai% group Sech asyhess ceprebreaciaabeva her eof , in
as %ﬁ{p%hh&nof\%ﬁﬁ'ulg grﬂ‘ ?Ig {’IFZ qrt doﬁﬂhér%iggg GERI.BR &mpounds, or they

excl prent or carri sein pro I Ng an
are larotin-ib alod keteraabre edrftieayt are prepared royrskdnd edgoto @nsasikhows uic the art.

s B B o SRR B LS
dim%?ﬂ%aﬁi@@oﬁ@i&&l&ﬁﬁ%&ﬁrﬁﬁ% dIBRUNGN e Hr8dRet B 4 base such as

as define erei nbefore or a
trictyd phanereaclasenrop iipingcoehtatdsl togebdrtat b inpepdture mnge between 50 to
100g.ésociation with a pharmaceutically acceptabl e
exci pient or carrier for use in inhibition of
bagi,aijodhd LMo ANEIR TR )ANE, be HepdBPUSANBE BSSAbYe N 2
war m bl ooded ani mal, 'such as a human being. WO
2008/ 152418PCT/ GB2008/ 050431 - 41 - According to
a further aspect of the invention there is provided a
phar maceuti cal conposition which conprises a conpound
of forrmula (I) or (la) as defined hereinbefore or a
pharmaceutically acceptable salt thereof, in
association wth a pharmaceutically acceptable
excipient or carrier for use in the treatnent of a
bacterial infection in a warm bl ooded aninmal, 5 such
as a human bei ng. According to a further aspect
of the invention there is provided a pharnmaceutica

e o o o o r
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may al so contain one or nore preservatives (such as

et hyl or propyl p-hydroxybenzoate, anti-oxidants (such
w@sgo00aasmudi ¢ aci d), colouring agents, flavouriPQr/GB2008/050431

agents, and/or sweetening agents (such as sucrose,

saccharine or aspartanme). 2501y suspensions may be

fornulated by suspending the active ingredient in a

ve@eta e oil (such as arachis oil, ol i vé\oi | R sesane
oi | coconqt 9j 4,).. G2 n1ﬂﬁﬁﬁd oi | as gy
Nid Qffin). T y sUSpensions N NPG

cont @ n thlckenlq? agent such as beeswax, ghar
paraﬂﬁhp or cetyl a cq %I Sweet eni ng agents such a@
t hose set out above, f 1 avourlemgectigert s m&) %be
added to provide a palatable oral preparation. These
conpositions nmay be 30preserved by tfie addition of an
anti - oxi dant such as ascorbic aci dV Di spersibl e
powders and granul es SUIt%Qg % gr preparation of an
aqueous suspension by the a di'tfon of water general ly
whetdm PG iR a it gat protectingPragi woh at hged ddinedihtkeiabelow. Compounds of
d|SﬁB;S|n or me&ilng agent, suspendi ng agent and one
éEﬂ%%? Redn anglpgoypproc Whersing or wetting
Lit2sk B RGA EPPRQ S’bﬁ_g%%%d “acfordingd9 8P ANd
suspe ing agents are e f1ed by tﬁose al r eady
nment i onge—apove. Additional excipients such as
sweet efli ng, flaxoumﬁngmaamymaﬁﬂnmhng agents,
He P i iLti ons
S also be in the formof oif|-i
enullsi ons. The oily phase may be a veg >
as dPive gil or arachis oil, 5or a nineral oil, (ébgh
as for ngﬁLle liquid paraffin or a m xtufre of any of
these. Suitable enul sifying agents may be| N-¢rdosuccinimide,
exanpl e, naturally-occurring guns such as| dut€lgcaci a
or gunttragacanth, natural | y-occurring phpsphati des
| ecithin, an esters or parti al
esters derivg d frontf%tty aC|ds and hexital anh

ﬂoﬁﬁﬁcﬁﬁﬂﬁﬁzand condensa

-

<

avourlng
and preserva |veRagents Syrups a’d el'Txirs my
be fornul at €2 mnth sweet eni ng agents such gl ycerol,
propyl en egc&Y> sorbitol, aspartane or SZ§ ose and
may al sofcontain a denulcent, preservative, flavouring
and/ or collaking agent. 15The pharmaceutica
conposit{ons may also be in the formof a sterile
i nj ectabfe aqueous or oily suspension, which may be
formul at ﬂ according to known procedures using one or
nor e of e appropriate dispersing or wetting agents
and suspendi ng agents, whigh, haye been nentioned
above. A sterile injectable preparation may al so be a
Whestiartidlds fumctaera gf(mps'mﬂetdohmmion of tepéHsgronp tatha required “L”.

Proqneg?c X | C p ggg%}llﬁ ()(gi Iti)aagqldﬁygllc)lﬁg gggtta?brle gocivent such as
metlgﬁﬁp %ﬁiaﬁblo Glstefr%yd%’f'ﬁhfﬂ' 1ﬁttﬁ@ﬂrb§éﬁc@¥f 4 phalkad e%rboHRﬁ‘n Rfiroxide,
orm of a conventi onal pressuri sed aer osol

11th1annrlardgecml:ld; or birapehgdotide amotaotal atngeaderente minghef 2a® 100 °C.
an aer osol contalnlng fipely divided s (§|Id Q
I

mpoyndseef foapilp GhRyor £X1 aaay DS pRATE R %S@@él? Ia%dlgcaﬂon of
the PéQ(!tﬁﬁlb g@schby@ﬁér@atts qlattx dr e&gah&pa BFmMY D) %@fefaty QRrdIRR? is

be use t he aerosol ce 1I's conveni ent
hydi@8ar.r anged to di spense a netered quantity of actlve
i ngredi ent. For further information on
formulation the reader is referred to Chapter 25.2 in
Vol une 5 of Conprehensive Medicinal Chenmistry (Corwin
Hansch; Chairnman of Editorial Board), Perganon Press
1990 The anDunt of actlve i ngredi ent that |s combi ned

T o oy a ~~N N
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ii) one or nore anti-infective agents; and/or 10iii)
bi ol ogi cal protein therapeutics for exanple

wanioshsdies, cyt oki nes, PCT/GB2008/050431
bact eri ci dal / per neabi K ty-inggeasing protein (BPI)
products and/ or |v) one or nore efflux punp

bi t or 15The i nventi on now
L g}l@@&f@%}o@x an;ﬁafsﬂ) ﬁﬁ%’&%@f‘:@ﬁ% ay | ai'b@%w@w&a%ﬁr they are
knowh 1%%@@6&&%@%?&@%@ fﬁ‘eﬁeﬁ’e@f) L8fdard chsteéek’m ﬁ‘itthQQﬁ
were carried out rotary evapor at| on I n-vacuo and
Prosgos &) &ptaplreat;temmrcé@nwen@lem arg debcobed hﬁfrtsmbelpwrmv al of

qenaripma Prud! LB Lmed b @RS Y Hagiicaton

of tHeyrBactidhs ¥escAbddierdR@RERe éaoﬁﬁo&dajﬂomdm oyor epgl Usi on
of air unless otherwi se stated, or unless the skilled

pe e forsiiod o6 pbarwaseutiget x-acasatableasaltinwithindhersfg Pieé pre ordinary
y (by the flash procedure)
Orgagl éh)em?sg %‘HQ S&HH%%éC% %ggds and was perforned on
l\/brlmkﬂ%@qa@lr@eitecsﬂhhu &ﬁaﬁ]fb’ﬂthe Qa3 fhy rinp lselssitehan Wes@mpounds of
(1v) yields are given for |IIustrat|on only
the %rﬁwnéméfelﬁ&n fﬂ@b%%@gpﬂ‘ll%?dtbﬁ(ét%%drﬁﬂ?ﬁl%ﬁ Hibpiaglien regefions or
mend L B e bl b B R RPARAS o vl LWt ety
follavenf Hiequessssgs madntionerbgnet j amdraesmimlc enchpledtim theipsocess aspect of
quoted and was rally determ.ned j n DMSO d6. unl ess
the ifpenuioy Do ehSaidi i %?dé?etﬂ%‘éﬂ]“ﬁﬁﬁ“%‘"’é‘é}le&ﬁé‘éi Figfe eemercially
avall%tB%r(ﬁfta'r@ﬁlaéé b@ploc&dses Biovwan@ithe &k 300 MHz. Chem cal
ifts are reported in parts per mllion downfield
f r d)mtm@pnmﬁ fupstithemeingsa ang inyeonadrt enegedenogng 6f the formula (I)

or 3F A kRS SEGTLL SRl A4 o B AT B bR i rsions
inchéle, fdi@kdi&hﬁlte @trotlidtidh f 8 subktituclobP hRhn0df aflirdridti Sdubitittition
tr| pl et mul tiplet; br, broad; (vi) fast-atom

reacmwa%rﬁeﬁ pf %@A@l@%&kﬁﬁm ¢fanbiseentivexidatiehel aibptjtuents,
esteﬁ/ﬁéa%foﬁg)gs‘;rb%'}ﬂ%n% £h %{1 rgﬁ; &@gﬁh&ﬁy% aé@%gﬂbﬂeﬁo%%ngs The
reag¥fids Bﬁ)d)ﬁafa&ﬁtﬁﬂdc&la(ﬁﬂn@ﬂ&ﬁ&i ﬁ@@écﬁﬂes— ard&vell kﬁbi?vhelﬁ tlﬁaﬁelﬁmoaléart

jon data or egative ion data were collected or us
Parts&grarf sFMAleHYIEPatic ?;L@FWBBO%&?P%%@&W%&Q@H@@“ @%?komdes

d1azBH£ht1'oH r@c{cﬂ&%ot}aﬁf)évgd ﬁﬁl%ﬁ[l@ﬂ(ﬁll tﬁ'ﬂn%?%ro grﬁl&ﬂfol gﬁuﬁ%@ogen group.
d, where appropriate, either posi 1on d
Examp@atof mdlfwatldﬁtlacluée exclalibe of dﬁyltmgs alkpleclphmylverakylsulphonyl.
run, W t.h an ron, en of 70e|e tr valts .in .
¢ nd e RRFE RSB SRS toreid vy T prltion contained
and RFRGRHISYIRTIR R abANE Feerbidls Cﬁlﬂ%cérﬂ}?‘d ﬁig' NS therein and also the
effected by el ectron inpact ast atom
Examplep hegire i olqtmsyecessarézls@mrrg)@pﬁeaw @Q)prosmtSu éfsnoft @@mmezcmlly
ava11%1rt>Fe g[t Vnﬁgess / gart? rg%l?iierlglssf?r R03 })rocg%tﬁes %%cgragr;gl S¢ geesc\rNg%d above
mayQi%ﬂﬁz{(@ Byprpetdufds &chi¢toart Relcat@ ﬁdﬁf dlaridaflorptlc tdmichlaechniques,
subsequent stage and was characterised in sufficient
techgigbes Vhich agoHploeaiy watbe pHhessf fhewnstrugia besigidar compounds, or
r
tech L& B ol de R TR IR B B B B gt doscribed
in theceamnpley. IV\Bmod@itthatrmngcbfblye $tmtftimgmamd1a$$)fm symhemnyethods as

descgi}gﬁa lﬁﬁqf%ztfseecs I]?IQC}‘F:EI{C?EI lgf%ggqla& %1%? W;E@gl&:rg&%o yuaﬂ? Sﬁw‘ug% literature,
or o3& 8e HBNE filofn &‘Jnll\hlgﬂcﬁﬁleWﬁlﬁﬂ%ﬁ%ﬂdé&cﬁ%h&pﬁttﬁﬁ bfftocesses

material; DMSO is dinethyl sul foxide;
repodied irethatseidni¢fi¢ bicofne nThavBade infstbespgértedds dopynceiidganic
is ethyl acetate; 20THF is tetrahydrofuran; MeOH is
met hanol; TFA is trifluoroacetic acid; EtOH is
et hanol ; DCM i s dichl oronmet hane; 25HATU is
N-[ (di met hyl ami no) - 1H, 2, 3-tri azol o[ 4, 5- bdpyri di n-1 -
yl met hyl ene] - N- net hyl net hananmi ni um hexaf | uor ophosphat e
N-OXI de; DI EA | S d| [ sopr opyl ethyl amne; and (viii)

oy o o o .
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10 Exanpl es 2-42 The foll ow ng Exanpl es were
prepared by the procedure described in Exanple 1 from

wo besataug i ng materials (SM indicated. Ex Copr@DGB2008/050431
Data SM 2 2-((3S,4R) -4-{[(3.44 D chloro-5-
met hyl - 14 pyrrol - 2- yl') carbonyl ] am no} - 3-

met ho eridi
ChegTnt & PR tipny Y Eeﬂ?/ Vil ptlished RatB8xYilPedatany 1894 fgeneral
guldﬁ@ OI{M&%ﬁ coﬁ&ﬂmﬁ@ém&%@ QC12N6045 NVR 1.72 (m 2H),
2 (s 7 (m , 3.33 (s, 3H), 3.42 (s,
1 I—ﬂt widl eﬁs}) béena,pp]_&d)atedzlthzt]m(snme DHfhe rea@®ng dwnllﬂ)ed I®r@n it may be

e%gé}[é?%fag% to \p}rcgtedt anﬂ)séns%\vg gréuﬁw l<;g1hpounds OTh(e 1hstar'1_é)es where

roté’&@ﬁ/lslﬂ&égsa I @@Q&@éﬂ%ﬂ@lﬂaﬂl to tifb8e skilf¥d oRParnd dRatatable
SM 3 2'-((3S, 4R)-4-{[ (3, 4-Di chl or 0- 5-

metlygsls Ho sughquy@qt]@p Qonvynty@rml pmﬁ%ﬂpg &raupe nay-bg-used in accordance with
stan?%h g%&ﬁ@é stbat )?nl sItJ—:%: T;\g“'gre%rl S D gtectwe'\%ro%lE% (Bwpbcﬁynthesw,
JohibWalel and S&&HIQQJJ)ZN50452 NVR: 1 72 ( m 2H), 2.12 ( S,
3,:2E’ 3.32 (m ,13:1}3 3.38 (s, (s, 1H 86
xglpq))les AT puitaple Hrpﬁecthag ggup éor all];f)droxzy g@u}{ i foz }q);ample an acyl
grou%)2 0? %x&rﬁ%e]alﬁba l{z}‘tgﬂ% %pcﬁ.\cg ra(s) a%etyl ?]ro?il g_l_rou]:r)J yf?rr %ﬁamfle benzoyl, a

silylydrygasuob ay trfmethyladyljor-a8-arylmethyl group, for example benzyl. The
depratejgor B g7 e Yo BT abigv B ngeqpsaregpry with the choice
of pi(o%blfﬁl%' gr(ﬂ%gTﬁﬁ)sr f&%&ﬁ%ﬁglﬁ)l: NGO él%ub"\sﬁch ds ﬁﬁaﬂ(dﬂoa{?&‘) an aroyl group

maylb,a)remavqg f((rdaxamplbe by hﬁ@otylsw vmt-l{) a SLgtabtq: l:(lg)de s@h])as a11 211(111 metal

hyaRideglb gttt b IR G sy ity grogp such

trimythy &ay 108y bd rediBve@, tbr exdmple, by fluoride or by aqueous acid; or an arylmethyl
fl uorop |€er| din-1-yl)-4-pyrimdin
group_syigh as gbergyhgrepe H@é’@ﬁrf%ﬁ‘gﬁldl Eor@esarapl@l oy hydroggqation in the presence

of a catalyst such as palladium-on-carbon.

A suitable protecting group for an amino group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group

for a primary amino group is, for example, a phthaloyl group which may be removed by
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M5 (ES) (MtH)+: 499 for C 9HL7CL2FN603S NVR: 1.83 (m
2H), 2.13 (s, 3H), 3.53 (m 2H), 4.06 (m 1H), 4.39
W@ 2osak18 4. 85 (d, 1H), 7.24 (d, 1H), 8.19 (t,PrPdF#B2008/050431
9.07 (d, 1H), 9.36 (s, 1H),_42.05 (s, 1H) Exanple 46
WD 2008/ 152418PCT/ GB2008/ 050431 - 49 - Ex Conpound

3S, 4 hi ES
treatmnmﬂhﬂae@ﬁﬁﬂ%ﬁlﬂﬁﬁaﬁ%ﬁa@é&%& Vﬁlﬂfﬁf@%y ot
bonyl - 3- NI\/R 1.89
2hy(qmil(§<'§%€|1?ﬂa%{2:ﬁ%8§?§th hg}algi!)ra)z%r onyl] anino }

fl u*omtpbb@rrd)tdd:tmg group fop adgarbioky ra@wp ig). f@lgex(amplez }a|91 estariBdng group,

for n]}g]ﬁ?’e% %ﬂf éil%yl (g:tr(lmpg\’\iﬁlcﬁ maélbgargrggx)i( %Qgr e%%plyle @ hydrolysis
w1th/a\ base such7as%0&h(1§15h R)mde {OE f(ﬁ e% Fém z%@yl%ro&fﬁzfﬁfeﬁ)may be removed,
I—? 510 for anp -1H pyrrol -

e1by Geansouwith ay |a\91éaf0b @ﬁa,mgle amorg&n}c acil suqiyRs triflggoacetic
ac1d( 5'1] % ;('c_)'zya’érlqﬁpegf |%8I(Z§’.1 fgr?b hAchpl)lllFl}i Be remosvegofO( exanéq_]f,’ bygl}yéiéogenatwn
OVGI(EScatalW such &lba(lﬁdium on -carbon, or for example, an allyl group which may be

for

removed, for example, by use of a palladium catalyst such as palladium acetate.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art, or they may be removed during a
later reaction step or work-up.

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

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

Enzvme Potencv Testing Methods

E.coli GyrB ATPase Inhibition Activity: Compounds can be tested for inhibition of E. coli
GyrB ATPase activity using an ammonium molybdate/malachite green-based phosphate
detection assay (Lanzetta, P. A., L. J. Alvarez, P. S. Reinach, and O. A. Candia, 1979, 100:
95-97). Assays can be performed in multiwell plates in 30ul reactions containing: 50 mM
Hepes buffer pH 7.5, 75 mM ammonium acetate, 8.0 mM magnesium chloride, 0.5 mM
cthylenediaminetetraacetic acid, 5% glycerol, 1 mM 1,4-Dithio-DL-threitol, 200 nM bovine
serum albumin, 1.6 pg/ml sheared salmon sperm DNA, 400 pM E. coli GyrA, 400 pM E. coli
GyrB, 250 uM ATP, and compound in dimethylsulfoxide. Reactions can be quenched with 30
ul of ammonium molybdate/malachite green detection reagent containing 1.2 mM malachite

green hydrochloride, 8.5 mM ammonium molybdate tetrahydrate, and 1 M hydrochloric acid.
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2-y1-1, 3-thiazol e-5-carboxylic acid 1H), 4.29 (m 1H),
4.46 (m 1H), aa 7.17 (d, 1H), 7.71 (t, 1H), 8.25

W@ 2908/15240 1H), 8.43 (d, 1H), 8.76 (s, 1H), SPCT/GB2008/050431
12.17 (s, 1H) 8 2-((35,4R) -4 {[(3,4-Dichloro-5- M
(ES) (MtH) +: 498 for Exanple 49 nethyl 1H pyrrol - 2-

Pl at%zﬁ%rﬁ' gl)rcg' ;rl}ls ?83;1 gorb%}q%: aE[ebroeggelr]at g% nm and peI-‘CCI”}I[M:%IIbI‘[IOH values are
calcﬁﬂa%ﬁr&ﬁg%ﬁbtﬂyﬂuﬂmﬁ% gﬁ%)oé’dn'tﬁhlﬂg %eacaoﬁsoas((ﬁﬁ 11&111"91t101’13a1§9EDTA-

hi azol e- 5-carboxylic acid
contiﬂﬁ)ng (4 4415\/10 macﬁdﬁl)s as409% 1(1kﬂ1,b1tib|ﬂqontrol@ AnNC2Omeaburchidnt of
7.72 826t 843&,1!—?, .
comgowtgi ;(cgenc;[ r *each &0y qlgldl%ni)g deggg}lmed\]f@m reactions petformed in the

presgﬂ&aff 19 %ﬁ%@@o%ggﬁé&égﬁlﬁlons S0 -

E. coli Topoisomerase IV ATPase Inhibition Activity: Compounds can be tested for inhibition

of E. coli topoisomerase IV ATPase activity as described above for E. coli GyrB except the
30ul reactions contained the following: 20 mM TRIS buffer pH 8, 50 mM ammonium acetate,
8 mM magnesium chloride, 5% glycerol, 5 mM 1,4-Dithio-DL-threitol, 0.005% Brij-35, 5
ug/ml sheared salmon sperm DNA, 500 pM E. coli ParC, 500 pM E. coli ParE, 160 uM ATP,
and compound in dimethylsulfoxide. An 1Csyo measurement of compound potency for each
compound can be determined from reactions performed in the presence of 10 different
compound concentrations.

Compounds of the invention were tested in an assay substantially similar to the assay
described above for measuring the inhibition of E.coli GyrB ATPase and E. coli
Topoisomerase IV ATPase. In general, the compounds of the invention have 1Csg values of

<200ug/ml in one or both assays.

S. aureus GyrB ATPase Inhibition Activity: Compounds may be tested for inhibition of S.

aureus GyrB ATPase activity using an ammonium molybdate/malachite green-based
phosphate detection assay (Lanzetta, P. A., L. J. Alvarez, P. S. Reinach, and O. A. Candia,
1979, 100: 95-97). Assays can be performed in multiwell plates in 30ul reactions containing:
50 mM Hepes buffer pH 7.5, 75 mM ammonium acetate, 8.0 mM magnesium chloride, 0.5
mM ethylenediaminetetraacetic acid, 5% glycerol, 1.0 mM 1,4-Dithio-DL-threitol, 200 nM
bovine serum albumin, 1.0 pg/ml sheared salmon sperm DNA, 250 pM E. coli GyrA, 250 pM
S. aureus GyrB, 250 uM ATP, and compound in dimethylsulfoxide. Reactions can be
quenched with 30 pl of ammonium molybdate/malachite green detection reagent containing
1.2 mM malachite green hydrochloride, 8.5 mM ammonium molybdate tetrahydrate, and 1 M
hydrochloric acid. Plates can be read in an absorbance plate reader at 650 nm and percent
inhibition values can be calculated using dimethylsulfoxide (2%)-containing reactions as 0%

inhibition and EDTA-containing (2.4 uM) reactions as 100% inhibition controls. An ICsg



Ex Conpound Data SM9 4-[2,6- M5 (ES) (M+H)+: 597 for
Exanpl e 50 Bi s(di net hyl am no) pyri m di n-4-

wE2ebsi3831P 1\ 18045 y1] - 2435, 4R) - 4- {[ ( 3, 4- di chPOT/GB2608/050431
NVR 1.70 (m 2H), 2.12 (s,_3$H, met hyl - 1H pyrrol - 2-
3.09 (s, 12H), 3.28 (s, 3H), 3.32 (s,

b ' -
mea%:qrﬁr(l:lgrrlt WJB;M ]%g%r}ca?fﬂr %ac fj)l%fggnc{ %nf@}_c%fﬁrm ﬁ(og‘_n reactions
perfoMedlifihe Ge&3c 8f 10 difRiAE O BpRmMAARNYalibnsaci d 1H),
7.09 (d, 1H), 12.09 (s, 1H ' _aC N - Y
S @lohpoundsQoi4h¢ veatidiSv¢rE B)stqdir e -assas 8bbstantialx simplag tothe assay
described above for measuring the inhibition of S. aureus GyrB ATPase. Percent inhibition
of S. aureus GyrB ATPase at a compound concentration of 1 uM (unless otherwise noted) is

disclosed in the following table:

Compound # | % Inhibition
1 99.2
2 101.0
3 98.6
4 97.7
5 99.4
6 99.9
7 97.1
8 105.9
9 102.1
10 101.3
11 92.0
12 104.9
13 100.7
14 98.3
15 100.7
16 100.5
17 97.7
18 100.6
19 101.9
20 98.6
21 99.1
22 101.0
23 100.4




Bi s(di met hyl am no) pyri m di n-4- C23H27C12FN803S
y1]-2435,4R)-4-{[(3,4-dichloro-5- NVR 1.88 (m 2H),
WQ@2@8/16318 3H) , met hyl - 1H-pyrrol -2- 3.35 (s, BCH:B2008/050431
3.51 (m 1H), 4.05 yl)carbggyl]amino } -3- (m 1H),
4.38 (m 2H), 4.89 (d, 1H),
fl uoropi peridi n- I—yH—-1,3-thi azo. e—6-90(s, 1H), 7.28
K

(d, 1H), 12.12 (522 '5-carbd®c acid 1H \/ ' S
ol/1 11 2- ((35[3R)-4-{{(3,[4g@ chioro-5-| M5 (ES)
(MrH) +: 571 for Exanple 52 |methyl-1H pyrfol -2-
C22H24C12N6065 g6) carbonyl|]%9mM no } -3- NVR 1.70 (m
2H), 2.12 (s, 3H) ret-hoxytpiperidin—t—yl) - 4- (4, 6-
3.27 (s, 6H). 3. 4%7(m 1H), [3%4 (s,
di met hoxypyri m diRg2=y1)-1, 356, 4 22 2H), 6.29
(s, 1H),

29 101.0

30 101.8

31 99.3

32 99.9

33 101.3

34 99.6

35 96.6

36 99.6

37 101.0

38 97.3

39 100.7

40 100.7

41 103.7

42 99.9

43 102.0

44 99.6

45 100.3

46 101.5

47 100.6

48 100.2

49 112.5

50 97.0

51 No data available

52 101.1

53 100.4

54 97.8

55 97.9




t hi azol e-5-carboxylic acid 7.09 (d, 1H),

1H), 13.80 (s,
wQo08/11H28118PCT/ GBB2008/ 050431 - 51 - Ex Co

SM 12 2-((3S,4R) -4-{[(3,4-Digyloro-5- M5 (ES) (MH) +:
H pyrrol - 2- C20H20C12N6045

511 for

yl ) car bonyl ] am nq
3H), nmet hoxypi

3H), 4.
2-yl-1, 3-thiazol

3.39 (s,

4.27 (m
8.83 (s,

aa 1H) /..

Exanpl e 53 nethyl -

1H),
V)

/ (/)

12.10 (s,
WO
NP OoUPCT/DBR@S/050431

o /;])9%£7§y§22| .y gélzs,(s’sH),
;5 Etr:nar boxyl iI\tI:0 g%t?av%ll?ﬂjl,e A4.26 (m 1H),
58 ... 7.1590% 1H), 8.77 (s, 1H).
59 100.0
60 103.6
61 947
62 99.9
63 99.8
64 962
65 933
66 100.6
67 752
63 97.0
69 100.1
70 995
71 T01.1
72 1012
73 99.9
74 1005
75 93.1
76 992
77 1004
78 100.8
79 100.7
30 99.7
81 1005
82 102.9
33 102.0
34 102.7
35 102.1
36 99.9
37 71.0




1H), 9.34 (s,
13 4- (1, 3-Benzot

1H),

12.16 (s,
hi azol

1H), S 15.

-2-y1)-2- MB (ES) (M+H)+:

29 (s, 1H)

566

wo ososEzampl e 54 ((3S,4R)-4-{[ (3, 4-di chl or 0- 5- PCT/GB2008/050431

C23} {21C12N504S2 met hyl - 1kkgyrrol -2- NVR 1.80 (m
2H), 2.17 (s, 3H), yl)?grbonyl]anino } -3- 3.35 (m
ﬁg?hoi'yﬁizpéfiq?n' §8y1)“1\§’- g dataaygilaple | 1), 7. 16
(9,1, 42 T e IO gt (1 21
14 2-((35, 4R) - 4- [ p(3, 4- D|chI di00:75- M5 (ES) (M+H) +: 499
for Exanpl e 55 fethyl-—3Hpyrrol-2- CIOHL7CI2FNG03S
yl)carbonyl]anin39} -3 NMQ %?%9 (m 2H)| 2.20 (s
355 (dd. 1y Al T8 2oy1 1 300k avel o5 carboxylic |
acid (m 1H), 4.483(m 2H), |89% (d, 1H),

94 106.2

95 No data available

96 90.2

97 91.5

98 84.4

99 101.9

100 111.7

101 93.1

102 81.4

103 85.7

104 86.4

105 103.3

106 100.9

107 No data available

108 86.6

109 101.0

110 No data available

111 104.9

112 81.1

113 92.9

114 82.9

115 87.5

116 101.1

117 108.5

118 92.1

119 79.4




aa 7.29 (d, 1H), 8.78 (s, 1H), 8.83 (s, ..\N 1H),
9.31 (s, 1H), 12.12 (s, 1H) WO

wQ0o@8/1142118PCT/ GB2008/ 050431 - 52 - Ex Conpoupdi/Dab@s/050431
SM 15 4- (1, 3-Benzot hi azol -2-y1)-2- M5 (ES) (M+H)+: 554
for Exanple 56 ((35,4R)-4-{[ (3, 4-dichloro-5-

C22H18C12FN50352‘—H%{—h-y-I—LH—%4—7—94—2—NNR: 1.86 (m
2H), 2.13 (s, 3 120 yl )carl:o1 I5] amno } +t3- 3.28 (m
1H), 3.59 (dd, 1H);;4-08 1032
fluoropiperidin-f-y1)-1, 3-thi azole- (m 1H), 4.37 (m
2H), 4.89 (d, 1H)]22 5-carbgxyRi%c acid 7.3 (d, 1H),
7.58 (m 2H), 8.88{4; elg¢—2H)-—8-21(d, 1H), 8.83
(s, 1H), 9.31 |&3. . 1085 1H), 12.05 (s, 1H),
15.99 (s, 1H Mg 103.7

125 103.4

126 No data available

127 No data available

128 No data available

129 No data available

130 No data available

131 No data available

132 No data available

133 No data available

134 No data available

135 No data available

136 No data available

137 No data available

138 No data available

139 No data available

140 No data available

141 116.0

142 No data available

143 98.8

144 113.9

145 112.6

146 115.9

147 No data available

148 99.9

149 103.3

150 101.6

151 114.8
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Fsl 16 2-((35,4R) -4-{[(3,4-Dichloro-5- M5 (ES)

(M+H) +: 630 for Exanple 57 nethyl-1H pyrrol-2-
wWE2HBI3831PN605SSi yl)carbonyl]am no } -3- NMRUT/GB208/050431

(s, 9H), 0.82 (m 2H), 2.

met hoxypi peri din-1-y1) -4-(1-ﬁ 2- 1.84 (m 2H), 2.23

Sfls—b | 3I?—>|? ’613.(?n3 (2m 1524(6;' Z?r; !ﬂvﬁ‘ésa;tgg%aeﬂta%l%xy] met hyl} - 1H-
i m dazol -2-y1) -1 3s3hiazore-{qg 4. 30 (M 2H), 6.04 (m
2H), 7.15 (d, carboxylic gcid 1H), 7.43/ (s, 1H),
7.76 (s, 1H), 12427 (s, 1HI20 N.,..-NI I\
N NH 155 109.6

156 No data available

157 No data available

158 No data available

159 31.0

160 4.5

161 14.0*

162 No data available

163 No data available

164 No data available

165 No data available

166 No data available

167 No data available

168 No data available

169 No data available

170 No data available

171 No data available

172 No data available

173 No data available

*Note: Compound was tested at a concentration of 5 uM.

Bacterial Susceptibility Testing Methods

Compounds may be tested for antimicrobial activity by susceptibility testing in liquid
media. Compounds may be dissolved in dimethylsulfoxide and tested in 10 doubling dilutions
in the susceptibility assays. The organisms used in the assay may be grown overnight on
suitable agar media and then suspended in a liquid medium appropriate for the growth of the
organism. The suspension can be a 0.5 McFarland and a further 1 in 10 dilution can be made
into the same liquid medium to prepare the final organism suspension in 100 zL. Plates can

be incubated under appropriate conditions at 37 °C for 24 hrs prior to reading. The Minimum
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cl WO 2008/ 152418PCT/ GB2008/ 050431 - 53 - Ex

Conpound Data SM 17 2-((3S,4R)-4-{[ (3, 4-Di chl or o-5-
woredossb2418+ pyrrol - 2- yl) carbonyl ] am nof -3- MPCEEB2008/050431

(MrH) +: 543 for C211124C12N6HHS NVR: 1.83 (m 2H),

2.26 (s, 3H), Exanple 58 nethoxypiperidin-|-yl)-441-

3.34 (s, 3H), 3. m.4H), 3.68 (m .
Inhlélm %ﬁﬂé&aﬂw M‘ﬁk i Bsg%tﬁwneff% the Jovgest fiypg cppgentraligable to
redub@erodfth by 80¥ldrnkerd; t hi azol e-5-carboxylic acid --,- HO-

'ggr.m (5, 2H), 7.22 (d, 1H), 7.42 (s, 1H), 7.74 (s,

1H)n ad 2532 cqrapardbily to thebevd\NExamplel 11 had:an MIObf 0.06 Wwg/ml against

18 2-((35, 4R)-4-{[(3, 4-Dichloro-5- M8 (ES) (M+H)+: 499
Stre@tggocg%%ugwggze.

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

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 IV 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.

It is expected that the compounds of the present invention will be useful in treating
bacterial infections. In one aspect of the invention “infection” or “bacterial infection” refers to
a gynecological infection. In one aspect of the invention “infection” or “bacterial infection”
refers to a respiratory tract infection (RTI). In one aspect of the invention “infection” or
“bacterial infection” refers to a sexually transmitted disease. In one aspect of the invention
“infection” or “bacterial infection” refers to a urinary tract infection. In one aspect of the
invention “infection” or “bacterial infection” refers to acute exacerbation of chronic bronchitis
(ACEB). In one aspect of the invention “infection” or “bacterial infection” refers to acute
otitis media . In one aspect of the invention “infection” or “bacterial infection” refers to acute
sinusitis. In one aspect of the invention “infection” or “bacterial infection” refers to an
infection caused by drug resistant bacteria. In one aspect of the invention “infection” or
“bacterial infection” refers to catheter-related sepsis. In one aspect of the invention
“infection” or “bacterial infection” refers to chancroid. In one aspect of the invention
“infection” or “bacterial infection” refers to chlamydia. In one aspect of the invention
“infection” or “bacterial infection” refers to community-acquired pneumoniae (CAP). In one
aspect of the invention “infection” or “bacterial infection” refers to complicated skin and skin
structure infection. In one aspect of the invention “infection” or “bacterial infection” refers to

uncomplicated skin and skin structure infection. In one aspect of the invention “infection” or
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“bacterlal 1nfect10n refers to gonococcal cervicitis. In one aspect of the invention “infection”

or “bacterial infection” refers to gonococcal urethritis. In one aspect of the invention
“infection” or “bacterial infection” refers to hospital-acquired pneumonia (HAP). In one
aspect of the invention “infection” or “bacterial infection” refers to osteomyelitis. In one
aspect of the invention “infection” or “bacterial infection” refers to sepsis. In one aspect of the
invention “infection” or “bacterial infection” refers to syphilis.

In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Acinetobacter baumanii. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Acinetobacter haemolyticus. In one
aspect of the invention an “infection” or “bacterial infection” refers to an infection caused by
Acinetobacter junii. In one aspect of the invention an “infection” or “bacterial infection”
refers to an infection caused by Acinetobacter johnsonii. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Acinetobacter Iwoffi. In
one aspect of the invention an “infection” or “bacterial infection” refers to an infection caused
by Bacteroides bivius. In one aspect of the invention an “infection” or “bacterial infection”
refers to an infection caused by Bacteroides fragilis. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Burkholderia cepacia. In
one aspect of the invention an “infection” or “bacterial infection” refers to an infection caused
by Campylobacter jejuni. In one aspect of the invention an “infection” or “bacterial infection”
refers to an infection caused by Chlamydia pneumoniae. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Chlamydia urealyticus. In
one aspect of the invention an “infection” or “bacterial infection” refers to an infection caused
by Chlamydophila pneumoniae. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Clostridium difficili. In one aspect of the invention
an “infection” or “bacterial infection” refers to an infection caused by Enterobacter
aerogenes. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Enterobacter cloacae. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Enterococcus faecalis. In one aspect of
the invention an “infection” or “bacterial infection” refers to an infection caused by
Enterococcus faecium. In one aspect of the invention an “infection” or “bacterial infection”

refers to an infection caused by Escherichia coli. In one aspect of the invention an “infection”
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o AT D el T 093 MBS et
invedtiddar Sinf3tibn” s BARbEal8dfection” refers to an infection caused by Helicobacter
pylori. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Klebsiella pneumoniae. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Legionella pneumophila. In one aspect of
the invention an “infection” or “bacterial infection” refers to an infection caused by
Methicillin-resistant Staphylococcus aureus. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Methicillin-susceptible Staphylococcus
aureus. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Moraxella catarrhalis. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Morganella morganii. In one aspect of
the invention an “infection” or “bacterial infection” refers to an infection caused by
Mycoplasma pneumoniae. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Neisseria gonorrhoeae. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by Penicillin-
resistant Streptococcus pneumoniae. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Penicillin-susceptible Streptococcus pneumoniae.
In one aspect of the invention an “infection” or “bacterial infection” refers to an infection
caused by Peptostreptococcus magnus. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Peptostreptococcus micros. In one aspect
of the invention an “infection” or “bacterial infection” refers to an infection caused by
Peptostreptococcus anaerobius. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Peptostreptococcus asaccharolyticus. In one aspect
of the invention an “infection” or “bacterial infection” refers to an infection caused by
Peptostreptococcus prevotii. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Peptostreptococcus tetradius. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by
Peptostreptococcus vaginalis. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Proteus mirabilis. In one aspect of the invention an

“infection” or “bacterial infection” refers to an infection caused by Pseudomonas aeruginosa.
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3H); met hoxypi peri |n-I-y 4-(1- 2 (s, 3H), 63
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infection” refers to an infection caused by Sa/monella typhi. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Salmonella paratyphi. In
one aspect of the invention an “infection” or “bacterial infection” refers to an infection caused
by Salmonella enteritidis. In one aspect of the invention an “infection” or “bacterial infection”
refers to an infection caused by Salmonella typhimurium. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Serratia marcescens. In
one aspect of the invention an “infection” or “bacterial infection” refers to an infection caused
by Staphylococcus aureus. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Staphylococcus epidermidis. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by
Staphylococcus saprophyticus. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Streptoccocus agalactiae. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by Streptococcus
agalactiae. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Streptococcus pneumoniae. In one aspect of the invention an “infection”
or “bacterial infection” refers to an infection caused by Streptococcus pyogenes. In one aspect
of the invention an “infection” or “bacterial infection” refers to an infection caused by
Stenotrophomonas maltophilia. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Ureaplasma urealyticum. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by Vancomycin-
Resistant Enterococcus faecium. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Vancomycin-Resistant Enterococcus faecalis. In
one aspect of the invention an “infection” or “bacterial infection” refers to an infection caused
by Vancomycin-Resistant Staphylococcus aureus. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Vancomycin-Resistant
Staphylococcus epidermis.

In one aspect of the invention an “infection” or “bacterial infection” refers to an

infection caused by Acinetobacter spp.. In one aspect of the invention an “infection” or

“bacterial infection” refers to an infection caused by Bacteroides spp.. In one aspect of the
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spp. Sln%e(agﬂ)ec{]'w the $nR4tiédMhn Llllectidn G ﬁaﬁctenal infection” refers to an

]-1, 3-di net hyl- 1Hi m dazol -3- 6H), 4.01 (m 3H),
1nfee11034:a(1$nd B3y ampylohacter spi. | Imma@lmcao%thé’ iveniieh am_‘l‘—i)lfectlon or
“bactena? mfestonH)réfers%o an m(Fesd‘uon caused by Chlamydia spp.. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by
Chlamydophila spp.. In one aspect of the invention an “infection” or “bacterial infection”
refers to an infection caused by Clostridium spp.. In one aspect of the invention an “infection”
or “bacterial infection” refers to an infection caused by Enterobacter spp.. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by Enterococcus
spp.. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Escherichia spp.. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Gardnerella spp.. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by Haemophilus
spp.. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Helicobacter spp.. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Klebsiella spp.. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by Legionella
spp.. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Moraxella spp.. In one aspect of the invention an “infection” or “bacterial
infection” refers to an infection caused by Morganella spp.. In one aspect of the invention an
“infection” or “bacterial infection” refers to an infection caused by Mycoplasma spp.. In one
aspect of the invention an “infection” or “bacterial infection” refers to an infection caused by
Neisseria spp.. In one aspect of the invention an “infection” or “bacterial infection” refers to
an infection caused by Peptostreptococcus spp.. In one aspect of the invention an “infection”
or “bacterial infection” refers to an infection caused by Proteus spp.. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by Pseudomonas
spp.. In one aspect of the invention an “infection” or “bacterial infection” refers to an
infection caused by Salmonella spp.. In one aspect of the invention an “infection” or
“bacterial infection” refers to an infection caused by Serratia spp.. In one aspect of the
invention an “infection” or “bacterial infection” refers to an infection caused by
Staphylococcus spp.. In one aspect of the invention an “infection” or “bacterial infection”
refers to an infection caused by Streptoccocus spp.. In one aspect of the invention an

“infection” or “bacterial infection” refers to an infection caused by Stenotrophomonas spp.. In
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“badi&ial Iction” 3ekersdo ad HfectBn@duded bnglrﬁm nkgath@ b(aSt,enﬂ. H)1 one aspect of
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variable bacteria. In one aspect of the invention an “infection” or “bacterial infection” refers
to an infection caused by atypical respiratory pathogens.

According to a further feature of the present invention there is provided a method for
producing an antibacterial effect in a warm blooded animal, such as man, in need of such
treatment, which comprises administering to said animal an effective amount of a compound
of the present invention, or a pharmaceutically-acceptable salt thereof.

According to a further feature of the invention there is provided a method for
inhibition of bacterial DNA gyrase and / or topoisomerase IV in a warm-blooded animal, such
as a human being, in need of such treatment which comprises administering to said animal an
effective amount of a compound of formula (I) or (Ia) or a pharmaceutically acceptable salt
thereof as defined hereinbefore.

According to a further feature of the invention there is provided a method of treating a
bacterial infection in a warm-blooded animal, such as a human being, in need of such
treatment which comprises administering to said animal an effective amount of a compound
of formula (I) or (Ia) or a pharmaceutically acceptable salt thereof as defined hereinbefore.

According to a further feature of the invention there is provided a method of treating a
bacterial infection selected from a gynecological infection, a respiratory tract infection (RTI),
a sexually transmitted disease, a urinary tract infection, acute exacerbation of chronic
bronchitis (ACEB), acute otitis media , acute sinusitis, an infection caused by drug resistant
bacteria, catheter-related sepsis, chancroid, chlamydia, community-acquired pneumoniae
(CAP), complicated skin and skin structure infection, uncomplicated skin and skin structure
infection, endocarditis, febrile neutropenia, gonococcal cervicitis, gonococcal urethritis,
hospital-acquired pneumonia (HAP), osteomyelitis, sepsis and /or syphilis in a warm-blooded

animal, such as a human being, in need of such treatment which comprises administering to
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(s ’Ac%_pdmg tola fﬁ%tmusﬂécg 8f the invention there is provided the use of a compound
of formula (I} or (Ia), or a pharmaceutically acceptable salt thereof in the manufacture of a
medicament for the inhibition of bacterial DNA gyrase and / or topoisomerase IV in a
warm-blooded animal such as a human being.

Thus according to a further aspect of the invention there is provided the use of a
compound of formula (I) or (Ia), or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for the treatment of a bacterial infection in a warm-blooded
animal such as a human being.

Thus according to a further aspect of the invention there is provided the use of a
compound of formula (I) or (Ia), or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for the treatment of a bacterial infection selected from a
gynecological infection, a respiratory tract infection (RTI), a sexually transmitted disease, a
urinary tract infection, acute exacerbation of chronic bronchitis (ACEB), acute otitis media ,
acute sinusitis, an infection caused by drug resistant bacteria, catheter-related sepsis,
chancroid, chlamydia, community-acquired pneumoniae (CAP), complicated skin and skin
structure infection, uncomplicated skin and skin structure infection, endocarditis, febrile
neutropenia, gonococcal cervicitis, gonococcal urethritis, hospital-acquired pneumonia
(HAP), osteomyelitis, sepsis and / or syphilis in a warm-blooded animal such as a human
being.

According to a further aspect of the invention there is provided a compound of
formula (I) or (Ia), or a pharmaceutically acceptable salt thereof for use in the production of
an anti-bacterial effect in a warm-blooded animal such as a human being.

According to a further aspect of the invention there is provided a compound of

formula (I) or (Ia), or a pharmaceutically acceptable salt thereof for use in inhibition of
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formula (I) or (Ia), or a pharmaceutically acceptable salt thereof for use in the treatment of a
bacterial infection in a warm-blooded animal such as a human being.

Thus according to a further aspect of the invention there is provided a compound of
formula (I) or (Ia), or a pharmaceutically acceptable salt thereof for use in the treatment of a
bacterial infection selected from a gynecological infection, a respiratory tract infection (RTI),
a sexually transmitted disease, a urinary tract infection, acute exacerbation of chronic
bronchitis (ACEB), acute otitis media , acute sinusitis, an infection caused by drug resistant
bacteria, catheter-related sepsis, chancroid, chlamydia, community-acquired pneumoniae
(CAP), complicated skin and skin structure infection, uncomplicated skin and skin structure
infection, endocarditis, febrile neutropenia, gonococcal cervicitis, gonococcal urethritis,
hospital-acquired pneumonia (HAP), osteomyelitis, sepsis and / or syphilis in a warm-blooded
animal such as a human being.

In order to use a compound of the formula (I) or (Ia) or a pharmaceutically-acceptable
salt thereof, for the therapeutic (including prophylactic) treatment of mammals including
humans, in particular in treating infection, it is normally formulated in accordance with
standard pharmaceutical practice as a pharmaceutical composition.

Therefore in another aspect the present invention provides a pharmaceutical
composition which comprises a compound of the formula (I} or (Ia) or a
pharmaceutically-acceptable salt thereof, and a pharmaceutically-acceptable diluent or carrier.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I) or (Ia) as defined hereinbefore or a
pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable
excipient or carrier for use in producing an anti-bacterial effect in a warm-blooded animal,
such as a human being.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I) or (Ia) as defined hereinbefore or a
pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable
excipient or carrier for use in inhibition of bacterial DNA gyrase and / or topoisomerase IV in

a warm-blooded animal, such as a human being.
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phar@laleﬂtlgwﬁﬂy @k¢eptable, sglt thereof, in association with a pharmaceutlcally acceptable
excipient or carrier for use in the treatment of a bacterial infection in a warm-blooded animal,
such as a human being.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I) or (Ia) as defined hereinbefore or a
pharmaceutically acceptable salt thereof, in association with a pharmaceutically acceptable
excipient or carrier for use in the treatment of a gynecological infection, a respiratory tract
infection (RTI), a sexually transmitted disease, a urinary tract infection, acute exacerbation of
chronic bronchitis (ACEB), acute otitis media , acute sinusitis, an infection caused by drug
resistant bacteria, catheter-related sepsis, chancroid, chlamydia, community-acquired
pneumoniae (CAP), complicated skin and skin structure infection, uncomplicated skin and
skin structure infection, endocarditis, febrile neutropenia, gonococcal cervicitis, gonococcal
urethritis, hospital-acquired pneumonia (HAP), osteomyelitis, sepsis and/or syphilis in a
warm-blooded animal, such as a human being.

The compositions of the invention may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing
or as a suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;

preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
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WO 2008/ 152418PCT/ GB2008/ 050431 - 57 - Ex Conpound
Data SM 29 2-((3S,4R)-4-{[(3-Chl oro-4-cyano-
wo2008tikais 1H- pyrrol -2- yl)carbonyl]am no} -3- MMSI/GBH)08/050431
(MrH) +: 505 for C20H21CIN8O4p NWVR 1.82 (m 2H), 2.32
(s 3H) Exanpl e 80 net hoxyp| peridin-1-yl)-4-(1-
ﬁ'ﬁzﬁpltrp 1 3 o tc‘l t toqpedifyyth

ascopli Agie- it Tormulatiqns nggy. iy ‘i}lfj’a 24 81 copiesrify toypgditythgiy
disn(t@%ra@(hl) and4hd g’ut(s@?&uent M%bf?ﬁi‘ah QT AieCRli PO Mt d Ger Gi i -

7.35 (d, 1H), 8.25 (s, 1H), ) 12.72 (s, 1H), 15.42
gastfogntestidpl tract/qrXb Mnproyv¢ their skifbiiy and/of appeakance,@@either case, using

2-#.3,4?43@% 3% (M+H) +: 549
conyegibia] sl tash ARG s TRy 3 bE3k Locinross

Compositions for oral use may be in the form of hard gelatin capsules in which the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with
water or an oil such as peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions generally contain the active ingredient in finely powdered form
together with one or more suspending agents, such as sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecacethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecacethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate,
anti-oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening
agents (such as sucrose, saccharine or aspartame).

Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such
as liquid paraffin). The oily suspensions may also contain a thickening agent such as beeswax,
hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring
agents may be added to provide a palatable oral preparation. These compositions may be
preserved by the addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension

by the addition of water generally contain the active ingredient together with a dispersing or

wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting
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yl)carbonyl]am no} -3- NVR 1.82 (m 2H), 2.33 (s,

3H), nmet hoxypi peridin-1-y1l)-441-(2- 3.22 (s, 3H),
we284/162m8 4H), 3.63 (m PCT/GB2008/050431

met hoxyet hyl ) - 1H-i mi dazol -2-yil] - 1H), 3.73(m 2H),

3.95 (m 1H), 1, 3-t hi azol e-5-carboxylic acid 4.33

agerSy m@;nfiz s(u§f>enfélpb8g2 %gt]s -ﬂ%p?xgpl%llﬁ%d by :di(isé gll;releiq_y_nae’}moflg_pbi)@eéz?\dditional
exc1%1ents%ﬂtch?—a§(§w?b%teﬂﬁg< fladduthe QY@ ROarAR LS ndB alEBk present.
MtH) +: 471 anpl e é 8
1 HTihy phaimageyt|cpbemmiymsitiopant th]@ﬁnvemiomyzaizs@ N@0u Bhe form of

oil-i%r%)st(art]%x ulﬁer | & h& Pﬂyl\p/ﬁ%se éna&lt{ ¢4 a% Ig (9]1§ nc]fl a%'%ge g& 0( grachls oil,
ora %ﬁheraﬁoiﬁ 4uéims RHrxandl&Bqlifparaffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and preservative
agents.

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

The pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, which may be formulated according to known procedures using
one or more of the appropriate dispersing or wetting agents and suspending agents, which
have been mentioned above. A sterile injectable preparation may also be a sterile injectable
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a
solution in 1,3-butanediol.

Compositions for administration by inhalation may be in the form of a conventional
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently
arranged to dispense a metered quantity of active ingredient.

For further information on formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral administration
to humans will generally contain, for example, from 0.5 mg to 2 g of active agent

compounded with an appropriate and convenient amount of excipients which may vary from
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t hi azol e-5-carboxylic acid 1H), 4.04 (m 1H), 4.09 (s,

3H), ) 4.23-4.34 (m 2H), 7.20 (s, 1H), 8.03 (d,
wabkos18426 (s, 1H), 12.29 (s, I\ H / NOH PCT/GB10dB/050431

15.43 (s, 1H). \ WO 2008 152418PCT/ GB2008/ 050431

- 58 - Ex Conpound Data SM 32

ab01§2}|_5)t &E%lg%|q4e§}#ﬁ®f weigl t 0 tﬁe fotal compog%on ]]J)_Fsp ger 1r1r(1)1|t forms will

gendRINQ3RYRA BE&Utdi g bo abblr Sod ﬂigq)f an active ingredient. For further 1nf0rmat10n
tri'methyl-1Him dazol -2-yl)-1, 3- thiazol e-5-carboxyl i

on Rewiad o/B daESsir{tvaHgnd: Das4ge R@gnn@s gdaeglc? N&@ﬂ@eNJWChaptSMS 3in

Volén”%gz'g'bon%;ﬁ% V%]i/l%}(_i?ﬁ’maiggn Efr%éé’é%wlng‘}_%n %%%{1 of Editorial

Boaﬁi)‘!)l?er anl(Yn?l@ss figdp. 12.23 (s, 1H). Exanple 70
e aN CIH ./-Thr-OH d \0 33

2! Aqrﬁq’q@i ghoye 88, &wz)oﬂthq flgsg raquired for the therapeutic or prophylactic
treat%e E!)foa{ %arggglgrgﬂé(e]afég%@x%ﬁ%ec%sar y %8 %Qéjd“é{e'plef'i‘&{hg 8I1 the%lost treated,
the Ibhteafaﬂﬁlzrﬁst?ﬂlbb%& ltieCseaexitel offithy. illness beini@leSietiHnl onie Gspddt of the
invehl‘;i(_)r; a daily dose in the range of 1-50 mg/kg is employed. However the daily dose will
necessarily be varied depending upon the host treated, the particular route of administration,
and the severity of the illness being treated. Accordingly the optimum dosage may be
determined by the practitioner who is treating any particular patient.

In addition to its use in therapeutic medicine, compounds of formula (I) or (Ia) and
their pharmaceutically acceptable salts are also useful as pharmacological tools in the
development and standardisation of in-vitro and in-vivo test systems for the evaluation of the
effects of inhibitors of DNA gyrase and / or topoisomerase IV in laboratory animals such as
cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents.

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

invention described herein also apply.

Combinations

The compounds of the invention described herein may be applied as a sole therapy or
may involve, in addition to a compound of the invention, one or more other substances and/or
treatments. Such conjoint treatment may be achieved by way of the simultaneous, sequential
or separate administration of the individual components of the treatment. Where the
administration is sequential or separate, the delay in administering the second component
should not be such as to lose the beneficial effect of the combination. Suitable classes and
substances may be selected from one or more of the following:

1) other antibacterial agents for example macrolides e.g. erythromycin, azithromycin or
clarithromycin; quinolones e.g. ciprofloxacin or levofloxacin; 3-lactams e.g. penicillins e.g.
amoxicillin or piperacillin; cephalosporins e.g. ceftriaxone or ceftazidime; carbapenems, e.g.
meropenem or imipenem etc; aminoglycosides e.g. gentamicin or tobramycin; or

oxazolidinones; and/or
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IN""(/ CIHoe frOH\0 M5 (ES) (M+tH)+: 529 for

C 9H20C12N604 52 NVR: 1.78 (m 2H), 2.21 (s, 3H), 3.33
W@ 0sAkH18 3. 51 (m 1H), 3.67 (s, 3H), 4.02 (mPprargB2008/050431

4.28 (m 2H), 7.15 (d, 1H),_4525 (s, 2H), 8.11 (s,

2H), 12.15 (s, 1H). Exan'ple 71 34

o 2= ( 4R) chl or.o-5- nethyl -1H r ol

i) a‘%“gltfﬁ‘%tl:YSﬁﬂFl}%%rr?éf‘mPg U HBAEHD Frt?éP{édﬁ ' OF 2 @m@o@mm and/or

iii) l&l&'l%%f&(ll Iﬁ’meﬁpﬁleﬂapéutlcg'for]exﬁmﬂy e@lﬁ@b@ies JyfRidRexylic acid
"H b---NO-1SITLT I\ M5 (ES) (MrH) +: B43 for

bact@i@&ﬂmﬁszncmmmg]prmn( @Plrpi)f)du@s;la?ld/(os, 3H), 2.81

3.44 (m 4H), 3.51 (m 1H), 3.88 (m
W)e%ﬁﬂxf"@‘%%t‘?ﬁor%) 7.22 (m 1H), 7.51 (m 1H). Exanple
72 Therefore,.in a furller 4s é{e\:ﬂ of the fﬁIVHNiothHeSSEE(r_Bk}fo%" a®bimpblnd of the
WD 2008/ 152418PCT/GB 08/ 050431 - 59 -

ound
fornmda €) eIk opa phagiagRitically pe@piably selthnrentmnd arrﬁemotherapeutw
H pyrrol -2- yl)carbonyl]Jamno } -3- M5 (ES)
age‘?%«lﬁﬁ/tiq%r 8‘8 for C21H24C12N60452 NVR 1.75 (m 2H),
i) ond.o2 Indrs ad(ﬁhbnal Enidtaelegial gentie ity pi peri di n-1-y1)-2' -
3.16 (s, 3.28-3.43 (m 4H),
ii) OF?JP%PWHQ#P%?Y%@PM%F‘H 03- 3.55 (m 1H), 3.95 (m

iii) bg[gl))gwé})p?fgtgm ttthl(agéﬁ @'fér &%Bfé’%ltl'bs%@%i\cgto%fﬁes,zm , 7.18
bactericidal/permeability-i 1ncreas1ng protein (BPI) products; and/or

iv) one or more efflux pump inhibitors.

Examples

The invention is now illustrated but not limited by the following Examples in which
unless otherwise stated :-
(1) evaporations were carried out by rotary evaporation in-vacuo and work-up procedures
were carried out after removal of residual solids by filtration;
(i1) operations were generally carried out at ambient temperature, that is typically in the
range 18-26 °C and without exclusion of air unless otherwise stated, or unless the skilled
person would otherwise work under an inert atmosphere;
(iii)  column chromatography (by the flash procedure) was used to purify compounds and
was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated;
(iv)  yields are given for illustration only and are not necessarily the maximum attainable;
(v)  the structure of the end-products of the invention were generally confirmed by NMR
and mass spectral techniques; proton magnetic resonance spectra is quoted and was generally
determined in DMSO-dg unless otherwise stated using a Bruker DRX-300 spectrometer
operating at a field strength of 300 MHz. Chemical shifts are reported in parts per million
downfield from tetramethysilane as an internal standard (6 scale) and peak multiplicities are
shown thus: s, singlet; d, doublet; AB or dd, doublet of doublets; dt, doublet of triplets; dm,
doublet of multiplets; t, triplet, m, multiplet; br, broad;
(vi)  fast-atom bombardment (FAB) mass spectral data were generally obtained using a

Platform spectrometer (supplied by Micromass) run in electrospray and, where appropriate,
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12.21 (s' 1H). CIN(N4 | ClH/s---2.,(OH d \o
36 2'-Amino-2-((35,4R)-4-{[(3,4- M5 (ES) (M+H)+: 519

wo ososEzampl e 74 di chl or o- 5- net hyl- 1H pyrr ol - 2PCT/GB2008/050431
C18H17C12FN6 03 S2 yl')carbgoyl]amino } -3- NVR 1.81

(m 2H), 2.21 (s, 3H)

fl din-i- -4,4' - ;. 3. 35,
e1the(rrﬂ%(s)1z1§§ 1opr13({a{§6(l)r?r}ﬁga VG igp gg‘r&v%erg cg‘iqcf%lﬁwlgga%gl@%t HOOseries
LC/MSD ectmppeh%th @d@k‘ﬂﬁSDA'm%%n @Lfﬂlo ﬁlﬁanc ﬁ‘re%%re( &renﬁéﬂl ionisation

mode -a(ldil-wchdre appropr1at€| e1the15po‘§hnr|e-1®-ﬂ$ta or Géga‘uve ion data Were collected;
mass spectra were run with an electron energy of 70 electron volts in the chemical ionization
(CI) mode using a direct exposure probe; where indicated ionization was effected by electron
impact (El), fast atom bombardment (FAB) or electrospray (ES); values for m/z are given;
generally, only ions which indicate the parent mass are reported;
(vil)  each intermediate was generally purified to the standard required for the subsequent
stage and was characterised in sufficient detail to confirm that the assigned structure was
correct; purity was assessed by high pressure liquid chromatography, thin layer
chromatography, or NMR and identity was determined by infra-red spectroscopy (IR), mass
spectroscopy or NMR spectroscopy as appropriate;
(vil) the following abbreviations may be used:

DMF is N, N-dimethylformamide;

SM is starting material;

DMSO is dimethylsulfoxide;

CDC(l; is deuterated chloroform:;

MS is mass spectroscopy;

EtOAc is ethyl acetate;

THEF is tetrahydrofuran;

MeOH is methanol;

TFA is trifluoroacetic acid;

EtOH is ethanol;

DCM is dichloromethane;

HATU is N-[(dimethylamino)-1H,2,3-triazolo[4,5-b-]pyridin-1-
ylmethylene]-N-methylmethanaminium hexafluorophosphate N-oxide;

DIEA is diisopropyl ethyl amine; and

(viil)) temperatures are quoted as °C.

Example 1
2-((35.,4R)-4-4[(3.4-Dichloro-5-methyl- 1 /{-pyrrol-2-yl)carbonyl]amino } -3-methoxypiperidin-

1-y1)-4-pyrimidin-2-vl-1.3-thiazole-5-carboxylic acid
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2-((35,4R)-4-{[(3,4-Dichloro-5- M5 (ES) (MtH)+: 533
for Exanple 75 nethyl-1H pyrrol-2- C19H19C12FN603 S2
wQ@bkjosasfaeyl Jamno } -3- NVR 1.81 (m 2H), 2.PCr/82008/050431
3H), fluoropiperidin-1-yl)42. - 2.92 (m 3H), 3.32
(m 4H), 3.88 (et hyl am no) -4, 4" -bi -1, 3-thi azol e-
(m 1H), 4.29 (m ZICZ:I) 4.91 (d, 1H), 5-car boxylic
H) .

acid 7.25-7. H...-S N.---NOI I\
INN---. .. .. " | H (N
ClH./s---?., N.., ij
N
H 0 o \g / N
\ OH
O

To a suspension of ethyl 2-((35,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-methoxypiperidin-1-yl)-4-pyrimidin-2-yl-1,3-thiazole-5-carboxylate
(Example 43; 0.04 g, 0.074 mmol) in MeOH was added lithium hydroxide (0.11 ml, 0.22
mmol, 2N). The reaction was heated in the microwave for 30 mins at 100 °C. The crude
reaction was diluted with water and acidified with 1N HCI. The resulting precipitate was
filtered, washed with water, and dried (0.021 g). MS (ES) (M+H)": 511 for CyoH0C1:N4O,4S;
NMR: 1.75 (m, 2H), 2.17 (s, 3H), 3.38 (s, 3H), 4.04 (s, 1H), 4.26 (m, 2H), 7.18 (d, 1H), 7.63
(d, 1H), 8.98 (s, 1H), 12.15 (s, 1H).

Examples 2-42

The following Examples were prepared by the procedure described in Example 1 from

the starting materials (SM) indicated.

Ex | Compound Data SM

2 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)™: 511 for Example 81
methyl-1H-pyrrol-2- Cr0H20C1aN6O4S
yl)carbonyl]amino }-3- NMR: 1.72 (m, 2H), 2.12 (s, 3H),
methoxypiperidin-1-yl)-4- 3.27 (m, 3H), 3.33 (s, 3H), 3.42 (s,
pyrimidin-4-yl-1,3-thiazole-5- 1H), 3.53 (m, 1H), 4.24 (m, 1H),
carboxylic acid 7.09 (d, 1H), 8.21 (d, 1H), 9.07 (d,

cl cl 1H), 9.36 (s, 1H), 12.10 (s, 1H)
M\(NC\ N
§ 0 o N\(/
\ S




WD 2008/ 152418PCT/ GB2008/ 050431 - 60 - Ex Conpound
Data SM 38 2-((3S,4R)-4-{[(3, 4-Di chl oro-5-
woredossb2418+ pyrrol - 2- yl) carbonyl ] am nof -3- MPCEEB2008/050431
(MrH) +: 547 for C20H21CL2FN6ES2 NVR 1.91 (m 2H),
2.22 (s, 3H), Exanple 76 fluoropiperidin-I-yl)-2'-

2 14 (g SN 3—34 /m /II—I\ 361 /rlrl

Ex(|of WBPRYRAm no) - 4, 4' - bi - 1, 3Dafa), 4,08 (m 1H), 4.42|SM

33 %‘I(@GA R)i%{ttg’;']élgﬁl(o&'g' o ﬁ\éﬁ f?S)W‘%_H) 1?_15'6 fbiz iz) ’( s, Example 44
Hileth%l 1Ha8rrol-2- ( Cl H. /~ C‘I[mlgﬁstofs.z 39
((3 (3, 4-Di chl oo 501

oyl)cem?]@nm[} 3ret hyl - 1H p;NMBr 172 ((mlzém@dl?z(mﬁ@ss
methoxypiperidin-1-yl)-2,4'-bi-1,3- | 3.32 (m, 1H), 3.38 (s, 3H), 3.54 (s,
thiazole-5'-carboxylic acid 1H), 3.86 (m, 1H), 4.25 (m, 1H),

7.18 (d, 1H), 7.80 (d, 2H), 12.21 (s,

cl cl
/U\WNC\ 3
N L\ 1H)
N 0 Oc‘ N\(/ / Nj
\ S o
o]

I b ]

4 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H): 499 for Example 45
methyl- 1 H-pyrrol-2- C19H;7C1,FNgO5S
yl)carbonyl]amino }-3- NMR: 1.88 (m, 2H), 2.20 (s, 3H),

fluoropiperidin-1-yl)-4-pyrimidin- | 3.57 (m, 1H), 4.39 (m, 3H), 4.91 (d,
2-yl-1,3-thiazole-5-carboxylic acid | 1H), 7.28 (d, 1H), 7.65 (t, 1H), 9.00

IS\W (d, 2H), 12.11 (s, 1H), 15.08 (s, 1H)
C N ij

5 | 2-((3S,4R)-4-{[(3.,4-Dichloro-5- MS (ES) (M+H)": 499 for Example 46
methyl- 1 H-pyrrol-2- C 1 9H17C12FN603 S
yl)carbonyl]amino }-3- NMR: 1.83 (m, 2H), 2.13 (s, 3H),

fluoropiperidin-1-yl)-4-pyrimidin- | 3.53 (m, 2H), 4.06 (m, 1H), 4.39
4-yl-1,3-thiazole-5-carboxylic acid | (m, 2H), 4.85 (d, 1H), 7.24 (d, 1H),

N 8.19 (t, 1H), 9.07 (d, 1H), 9.36 (s,
Jfﬁ\«”“@N A 1H), 12.05 (s, 1H)
o \g




yl)carbonyl]am nof -3- NVR 1.91 (m 2H), 2.22 (s,
3H), fluoropiperidin-1-yl)-4-(1-nethyl- 3.23 (m
wdk)os/122488 (m 1H), 4.10 PCT/GB2008/050431
1H i m dazol -2-y1)-1, 3-thi azp+93_—5- (m 4H), 4.42 (m
2H), 5.01 (d, 1H)), carboxylic acid 7.29 (m 2H),
750 Sty 1214 (s 1H)- N NO. | L </
Ex| M@anound Cl H s- Thr 01 1 Paga 40 SM
D - ; TS
. X )yﬁg @-Sh_'g_ﬁJrg% I g%?{% NGO 45 5 Example 47
yl ﬂl@@&ppH}ﬁy}@[rQHOf - 3- C18H16C12FN503SQ
yl)carbonyl]amino }-3- NMR: 1.89 (m, 2H), 2.20 (s, 3H),
fluoropiperidin-1-yl)-2,4'-bi-1,3- 4.09 (m, 2H), 4.40 (m, 3H), 4.92 (d,
thiazole-5'-carboxylic acid 1H), 7.32 (d, 1H), 8.15 (m, 2H),
HW 12.13 (s, 1H)
|\ NC\ s
N \
Y LAy ?\P
S
o)
o
7 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 510 for Example 48
methyl- 1 H-pyrrol-2- C51H,1ClbNsO4S
yl)carbonyl]amino }-3- NMR: 1.80 (m, 2H), 2.19 (s, 3H),
methoxypiperidin-1-yl)-4-pyridin- | 3.40 (s, 5H), 3.59 (s, 1H), 4.04 (m,
2-yl-1,3-thiazole-5-carboxylic acid | 1H), 4.29 (m, 1H), 4.46 (m, 1 H),
7.17 (d, 1H), 7.71 (t, 1H), 8.25 (t,
IS\W C\ 1H), 8.43 (d, 1H), 8.76 (s, 1H),
)
12.17 (s, 1H)
8 | 2-((3S,4R)-4-{[(3.,4-Dichloro-5- MS (ES) (M+H)": 498 for Example 49
methyl- 1 H-pyrrol-2- C20H1 gCleN503 S
yl)carbonyl]amino }-3- NMR: 1.90 (m, 2H), 2.20 (s, 3H),
fluoropiperidin-1-yl)-4-pyridin-2- 3.40 (s, 1H), 3.59 (m, 1H), 4.12 (m,
yl-1,3-thiazole-5-carboxylic acid 1H), 4.45 (m, 2H), 4.93 (d, 1H),
c cl 7.29 (d, 1H), 7.72 (t, 1H), 8.26 (t,
/Zzﬁ\(N"'-C\N\(/N 1H), 8.43 (d, 1H), 8.76 (s, 1H),
0
F 5 12.11 (s, 1H)




NVR: 1.81 (m 2H), 2.22 (s, 3H),

met hoxypi peridin-1-y1)-4-(1- 3.41 (m 4H), 3.62 (m
wak)os/1247¢ (S, met hyl - 1H i mi dazol - 4-y1) - 1, 3- PGF:B2008/050431

4.02 (m 1H), 4.18-4.41 (m_gg1hiazol e-5-carboxylic

acid 2H), 7.23 (m 1H), 7.81 (s, 1H), / 8.10 (s,

Ay 12 27 /c 1) E N NOQ |/ = NI

Excl¢pmpoupd N- i . --soH - @Data o SM

Biawlmé PiA@bydmidihxcar k)@amglo@HN@@}s 3 MBS (ES)

? ael\;ﬁg 2-((838S,4R) -4-{[ (3, 4- E] %f O(M_-,JC )" or Example 50

([M+H) +: 2 for C211423C12F N603S NWR }-9

2 }Q]}2((§3S By 4-{ERdnghrlelorg5- | NMR: 1.70 (m, 2H) 2. 12n8s 3H

fl IR el RB-1-yl1)-4- (14 I . .57

( #QW&’&H?@& ?S’ TRIN! 1218, $48 (i 32 8,
yl)carbonyl]amino}-3- 2H), 3.49 (s, 1H), 3.79 (m, 1H),
methoxypiperidin-1-yl)-1,3- 4.19 (m, 1H), 4.37 (m, 1H), 6.83 (s,
thiazole-5-carboxylic acid 1H), 7.09 (d, 1H), 12.09 (s, 1H)

Cl

10 | 4-[2,6- MS (ES) (M+H): 585 for Example 51
Bis(dimethylamino)pyrimidin-4- Cy3H,»7C1LFNgO5S
yl1]-2-((3S,4R)-4-{[(3,4-dichloro-5- [ NMR: 1.88 (m, 2H), 2.20 (s, 3H),

methyl-1H-pyrrol-2- 3.35 (s, 12H), 3.51 (m, 1H), 4.05
yl)carbonyl]amino }-3- (m, 1H), 4.38 (m, 2H), 4.89 (d, 1H),
fluoropiperidin-1-yl)-1,3-thiazole- | 6.90 (s, 1H), 7.28 (d, 1H), 12.12 (s,
5-carboxylic acid 1H)
o, o
I\ N
N i Ny
11 | 2-((3S.,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 571 for Example 52
methyl-1H-pyrrol-2- CH24CloN6O6S
yl)carbonyl]amino }-3- NMR: 1.70 (m, 2H), 2.12 (s, 3H),
methoxypiperidin-1-yl)-4-(4,6- 3.27 (s, 6H), 3.49 (m, 1H), 3.84 (s,
dimethoxypyrimidin-2-yl)-1,3- 6H), 4.22 (m, 2H), 6.29 (s, 1H),
thiazole-5-carboxylic acid 7.09 (d, 1H), 12.10 (s, 1H), 13.80 (s,

1H)

Cl Cl o
L 10
N 0 o N\g// \N o
\ o |

[e]




1H i m dazol -4-y1)-1, 3-thi azole-5- 3H), 4.04 (m 1H),
4.25-4.41 (m carboxylic acid 2H), 5.01 (d, 1H),
wO 2@8/1§118 1H) , [ 7.79(s, 1H), 8.20 (s, 1H), BCT/&EB2¢08/050431
1H). I\ CIN....N( _KH4 H/sThr CH 0 42
2-((3S,4R)-4-{[(3,4-Dichloro-5- M5 (ES) (MtH)+: 542
ok
Exy|| €omppung | | ani no} -3- NVR|DRt#8 (m 2H), 2.19 (s, SM
T o1 = ; :
123"_2 ((§'§D4'R #- -Ine 10ﬁ)e§hox) M @)O(IN#‘%) yi Iy r3. 1H) . Example 53
3 Iﬁ@th‘lﬁlH?ﬂ#}rol-Q- 30 (m 1H) C20H20C12N604S
yl)carbonyl]amino}-3- NMR: 1.78 (m, 2H), 2.17 (s, 3H),
methoxypiperidin-1-yl)-4-pyrazin- | 3.33 (s, 3H), 3.39 (s, 3H), 4.01 (m,
2-yl-1,3-thiazole-5-carboxylic acid | 1H), 4.26 (m, 1H), 4.27 (m, 1 H),
/Z_S\‘{ 7.15 (d, 1H), 8.77 (s, 1H), 8.83 (s,
1H), 9.34 (s, 1H), 12.1 1H
C\( ) ),9.34 (s, 1H), 12.16 (s, 1H),
15.29 (s, 1H)
o)
13 | 4-(1,3-Benzothiazol-2-yl)-2- MS (ES) (M+H): 566 for Example 54
((3 S,4R)-4- {[(3 ,4-dichlor0-5- C23H21C12N504SQ
methyl-1H-pyrrol-2- NMR: 1.80 (m, 2H), 2.17 (s, 3H),
yl)carbonyl]amino}-3- 3.35 (m, 3H), 3.42 (s, 3H), 3.61 (s,
methoxypiperidin-1-yl)-1,3- 1H), 4.29 (m, 1H), 7.16 (d, 1H),
thiazole-5-carboxylic acid 7.64 (m, 2H), 8.13 (d, 1H), 8.27 (d,
o~ 1H), 12.16 (s, 1H),
/U\WNC N S@
\ S
O
[0}
14 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 499 for Example 55

methyl-1H-pyrrol-2-

yl)carbonyl]amino }-3-

methoxypiperidin-1-yl)-4-pyrazin-
2-yl-1,3-thiazole-5-carboxylic acid

MQY

C19H17CILFNgOsS
NMR: 1.89 (m, 2H), 2.20 (s, 3H),
3.36 (m, 1H), 3.59 (dd, 1H), 4.14

(m, 1H), 4.44 (m, 2H), 4.92 (d, 1H),

7.29 (d, 1H), 8.78 (s, 1H), 8.83 (s,
1H), 9.31 (s, 1H), 12.12 (s, 1H)




t hi azol e-5-carboxylic acid aa0 4.43 (m 1H), 7.08 (d,
1H), 7.18 (d, 1H), 8.69 (d, 1H), 12.17 (br, 1H).
Wb1Z608452414.0 \ (/1 \\ o6lll \

43 Ethyl 2-((3S, 4R)-4-
{[(3 4-di chl oro- 5- net hy1- 1H-pyrro| 2-y1) carbonyl ] am no

-0  PCEXBRPBO50431

EXFIIE@W@??B‘“E)GFI di n-1-y1) - 4- py

15

gL Elaé%?s' 2

, @3SlUR U G; sz{chﬁ)ﬁ; éR) 3-1
y1 1H rroI e- 2- car boxam
vmz@wb@gwml -29.08 g, 0.23

|ﬂ@§?gr?e }]%%4[&0?30' Ionoé7yl K

i Gaorbpipatdn{10y1956- @12126].669
t he m crowave fof

eate
g?’é\gl%‘a&ﬁ’verm on of staé

h@l crgde reaction mxture
i 't ared, ter

ES) (MEH+: /for C22H2/
H, 1.69 (m 2H) Q.12 (s,

Matpdi n- 2- y1- 1, 3-t hi azol e

SM

(M+ or

de hydrochl ori de
NIYHBT J-86 émngh). 2.13 (s, 3H),

o 28 WAy AL P €

T oo e (o
lﬂtasr@;h%}  aPss e OB B
@

esu1t|ng so |d
(arldl)ar2.@u(s( 0HD33.99)(s, VD
|C12N6045; NVR 0. 092 (t,
3H), 3.31 (m 5H), 3.50
) (m 2H), 7.09 (d, 1H),

VL Ton

ret, IoX¢RFReD{gdi n- 4- y1] - 5- mg

8‘6\/\%91}19 o83 P

Example 56
t

L4

'd "sodi m

-

16

~—+

m—h_bmr—r_b AOJA_h-h—l_':TU’\NAjw'

) ilrlméﬂlﬁbﬂylmtb@maﬂlﬁﬂlﬂ} yl)i)

s, 1H), 3.91 (qg,° 2H), 4. 14
Z’cg%}SMR)M‘Q[@ 9. Iﬁ@hl(nq) 54H),
fol 'owi ng
hacthy bl durel- aescrl bed in
t t S
A IBE S-S 4R 4
hl
DO CRE04s T35 hRS

hidelB231y-£aLRAsYLAL e aa

carboxylic acid

_-Si
o
Iﬂ 2
| Y N =N
N N— |
cl N _<s o

M-§ (El@ OB-H)EFB3048r Exanpl e$ Example 57

I'es were prepared by
BQ&@ChNé@ssﬁlom t he

TS (RGP R

f1<3'45(m ety b3 ds, BHPYI.4P¢m.2-

a1 1] frﬁrﬁ%”%'o]s G

4.30 (m, 2H), 6.04 (m, 2H), 7.15 (d,
1H), 7.43 (s, 1H), 7.76 (s, 1H),
12.27 (s, 1H).

M

30




w@ekhog/152416 (d, 1H),

/.. o NMR 1.76 (m 2H),
3.38 (s, 3H), 3.57 (s,
7.90 (s,

(s, 1H) et hoxypi peridi

2L (35 4D\

2.
1H),

n4

car boxam de hydrochl ori de an
A J'r/Q 4 rllr\hlnrn

17 (s, 3H), 3.32 (m 3H),
3.69 (s, 3H), 4.28 (m
1H), 7.94 (s,

N \ /l\/l.l.l—l\.l-

1H) PC1/2B1d98/050431
] -5-nmethyl 1H pyrrol e- 2-
I nternedi ate 3 45 Et hyl

527 f ok

Exg| qo'@l’@ﬁ!‘@ro N- 5 - net hy! 1 D.E“H— pyrrol 2- yI )car bony!| }SM
S [o T 1 UI IV +1 ==
7 TR o oy U5 TUENBoRy1 o &SPV ol P CI O Np05% | Xemple 58
I\I\{Bethﬁbiﬂﬁ ytrol 3H), 1.86 (m| @H,.CBNIG;Ss, 3H), 3.57
( m 3H), 4.33}%\5{] ZHé, 4.88 (d, 1H),
7 ﬂ@?a(@nymﬂ}lmo 355 (t, 1H) Be 184 (mpphl), 2126 03Kk,
H),
fl u%t[rhé%ﬁ”p%%ﬁé“ ?11—1%/1][1 5- met hy[%l—@’py@r’ 8]43 (51 4H<):fr3b %l?ﬁ de
hy@ticoledxlyateitoé)- (NB20RGO08T543 1H), 4.0a0d, 1H), Urisdanneti)at e [ 1
VIO 2008/ 152418PCT/ 2008/ 050431 - 63_- ound
rlti e e iAo o €38 sR) D414 7aR 0 B0t 4
-[met hyl - 1prrr0l- 1) ¢aionyh [ amh no 2 3rH))
(ES\ (eHH: 527 f% ek a2 63 (){V,B
3H), 11, ( ' roqN[(3S ,4R)-3 -
fll o opI p%rl di nN—</fI|uorop| peridin-1-yl)-4-pyrimdin-4-
2H), 2¢c12 (s;—3H),S Om| 4-y1]-5-nmethyl- yl- 1,3
-t hi azol e-5% carb oxy ate 1H), 3.65 (m 1H), 4.01 (m
UH pyrrole-2- acl 2H), 4.28 (m 2H), 4.83 (d,
18 Claz-peraIm)de{[(3,4-Dichloro-5- MS (ES) (M+H)": 499 for Example 86
methyl- 1 H-pyrrol-2- C19H20C1,NgO4S
yl)carbonyl]amino }-3- NMR: 1.64 (m, 2H), 2.26 (s, 3H),
methoxypiperidin-1-yl)-4-(1H- 3.48 (m, 4H), 3.66 (m, 1H), 4.00
imidazol-2-yl)-1,3-thiazole-5- (m, 1H), 4.32 (m, 2H), 4.54 (m,
carboxylic acid 1H), 7.25 (d, 1H), 7.41 (s, 2H),
H o HN/\> 12.25 (s, 1H).
M _</N | =N
Ne¢ N
Cl b H \ s OH
o\ 3
19 | 2-((3S.,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 531 for Example 59
methyl- 1 H-pyrrol-2- C20H2 1 CIQFN604S
yl)carbonyl]amino }-3- NMR: 1.73 (m, 2H), 2.24 (s, 3H),
fluoropiperidin-1-yl)-4-[1- 3.44 (m, 4H), 3.71 (s, 3H), 3.70 (dd,
(methoxymethyl)-1H-imidazol-2- 1H), 4.03 (m, 1H), 4.44 (m, 2H),
yl]-1,3-thiazole-5-carboxylic acid 5.05(d, 1H), 6.02 (s, 2H), 7.31 (d,
N 1H), 7.43 (s, 1H), 7.72 (s, 2H),
T oy | 1T 17726, 230
I/g_( N =y | 12.13 (s, 1H).
%
o N QN—<S | o
F 0




N 1H),
8.

wa
(

H pyrrol -

\L

7.20 (d, 1H),
83 (d, 1H), 9.17 (s,
008Ak12 47 Met hyl 2
MtH) +: 518 for

and

[ Wa

Ex

—_

quorop|«

20’

Z 0O W

I\)QOH

VR 1.

Hn@aﬁw-m{ Zrol-2aa /.- 1H),
ar boxam o 2H), 12.

) erhosy Hewingl 3-3 48 Et hyl
hi

gy

RHRSOL2NEDH5-(hia38e-4R) - 3

)6 (t, 3H), 1.76 (m
carboxylic acid’

7.67 (d,

¥ g(z”g;zé{)ﬁ{[g ?I%Chlf’a e 1H)

hydrochl oride 0O 1H),
I nternedi ate 1H), 12.04

di chl oro-5 -nethyl -
(38 4R) - 3 -

82—(m—2H)—2.13 (s

-((3 S,4R)-4- { [(3,4- MI/GCBI)08/050431
3, 4-di chl or og
2- C19H18C12FN503S2

é}aitau n- 1 -y1)-2, 4' -

1SM

tg'ZHCQFNmS 7.86 (d,
&s 1H) hydrochl ori de
M 1.91 (m, 2H), 2.21 (s, 3H),

%‘15{%8& E@ 4}&%’51!1)4*@1 8§ for
4.23v4. )“43 anpaidy 5]026@ ne),} -

B TP PR S Hhy, 1211 s,
1H).

Example 87

21

2-((3S,4R)-4-{[(3,4-Dichloro-5-
methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-(1-
methyl-1H-imidazol-2-yl)-1,3-

thiazole-5-carboxylic acid

N

—

~N
{ o N
I/g—/( A=
cl N N
e ) s
O\ o

OH

MS (ES) (M+H)™: 513 for
CaoH2CLNgO,S

NMR: 1.82 (m, 2H), 2.22 (s, 3H),
3.42 (s, 3H), 3.63 (m, 1H), 4.03 (m,
1H), 4.12 (s, 3H), 4.31 (m, 2H),
7.24 (d, 1H), 7.34 (s, 1H), 7.53 (s,
1H), 12.22 (s, 1H).

Example 88

22

2-[5-Carboxy-2-((3S,4R)-4-{[(3,4-
dichloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-1,3-thiazol-
4-yl]-1,3-dimethyl-1H-imidazol-3-
ium trifluoroacetate

™~
R0 N
I/e_( (ALK
I o N
Cl b H ) S o\H
O\ o

E
F
F

MS (ES) (M+H)": 527 for
C11Hy5C1L,N60,S

NMR: 1.81 (m, 2H), 2.24 (s, 3H),
3.42 (m, 4H), 3.62 (m, 1H), 3.73 (s,
6H), 4.01 (m, 3H), 4.34 (m, 2H),
7.27 (d, 1H), 7.95 (s, 2H), 12.24 (s,
1H).

Example 89




met hoxypi peridin-1-yl)-4-pyridin-2- 2H), 2.19 (s, 3H),

3.29 (m n-4-y1]-5-nethyl- yl- 1 ,3 -thiazole-5 -carb
wozosar=1®2H), 3.39 (s, 4H), 3.56 (m 1H pyrr ol BERGB2@8/050431

/I\... 1H), 4.03 (q, 2H), 4.26:(m carboxam de ...SN

2H), 7.16 (d, 1H), 7.40 (dd, hydrochloride 0 1H),

55 (d—1H)y 858 (d and Internadiatse Tl 17
EX(s(,imllHyuq@ WD 2008/ 152418P<1,9P/t%382008/ 050431 - 64 - ExSM

|y| .

239 © Olﬁ? Zhi of 825 éE%Q\HH) 1‘!‘—%9pf3%r ol - 2- | Example62
Y[l the@k pq)H%J [rQnof -3- M5 (EQ)HLHMEN)@.S 526 for
R2H22C12FN503S NVR. 1.07 (t, 3H), 1.87 (m
3, YDaarbomy eming; 33S, 4R) - 3- | INMRopSpém; &ilh2.22 (s, 3H),

f n- 4- pyi,di Y- : S,
3F‘§{8ﬁ1§9§§§é |7 i }11)1%( Jdaﬂme 4 3‘_?'34%% 473650 m, Btd. 1k
1, Brrhduil-d2y)- e35thma61l9€5xyl at e | 2i) 1HR.462 (@m 1 H)H).54 4mD4 (q,
1H pyrr cc 2 4,3 2 4.89 (d,
cld ﬁf&%‘% 0ss. N FS 1H) ;%{287'%?‘1’(11%)’,7'%8 @31{{&5660'
Ho TN, | G TH), 1223 s, TH), 13.75 (5, TH).
I/g_( 4N | H/
N“..
cl \, QN g on
O\ o
24 | 2-((3S.,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 487 for Example 63
methyl- 1 H-pyrrol-2- C13H17CLFNgOsS
yl)carbonyl]amino }-3- NMR: 1.91 (m, 2H), 2.22 (s, 3H),
fluoropiperidin-1-yl)-4-(1H- 3.64 (dd, 1H), 3.74 (m, 1H), 4.35
pyrazol-5-yl)-1,3-thiazole-5- (m, 1H), 4.43 (m, 1H), 5.03 (d, 1H),
carboxylic acid 6.85 (s, 1H), 7.34 (d, 1H), 8.02 (s,
i N[ 1), 12,10 (s, 1H), 13.83 (s, 1H).
I/g_( _</N | H/
cl \ N QN g o
F (0]
25 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 557 for Example 64

methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-[1-(2-
methoxyethyl)-1H-imidazol-2-yl]-

1,3-thiazole-5-carboxylic acid
N/\>

H ~O~
N O
| N—” =N
CWH < :N_</ |
cl 3 s
o a

OH

CasHa6CLN6OsS

NMR: 1.84 (m, 2H), 2.21 (s, 3H),
3.22 (s, 3H), 3.43 (m, 4H), 3.62 (m,
1H), 3.74 (m, 2H), 4.03 (m, 1H),
4.35 (m, 2H), 4.82 (m, 2H), 7.26 (d,
1H), 7.30 (s, 1H), 7.54 (s, 1H),
12.22 (s, 1H).




hydrochloride O 1H), 7.59 (d, 1H), 7.81 (t, and
I nternedi ate 1H), 8.59 (d, 1H), 12.11 (s, 13 1H)

WO kIS 4-[ 2, 6- MS (ES) (MtH) +: 625 for PCT/GB2008/050431
3, 4-dichloro-N  bis(di et hykam no) pyri m din-4-y1]-
C26H34C12N804S [ ( 3S, 4R) - 3-

2.((2

=113 /f Q!—I\

Exi_(?gmpmm t hoxypi peri di Myl - 1Hpyrrol-2- 2H), |SM
2T ; T
26 ?{-Z@sz&-yir%[gmﬁ TGS 12H) W(@.@#H&B“ Wros (m | Example 65
LHnpiyk - 07 2101 21ret hoxypi per |@;}m23d:}2}m.}@4;s 3-thiazol e-
H), 4.13 2H), 4.27 (m| carboxam de 5-carboxyl afe
. yl)(@rl@nbd]mno} -26 (s, 1H| NMR1h92dm, 3H), 2.2¢x(s 181} s
1 qri;dg rand_ I nt er I at 1
oty gad | nt oty Lo 1, o,
methoxyethyl)-1H-imidazol-2-yl]- | 1H), 3.73 (s, 3H), 4.04 (m, 1H),
1,3-thiazole-5-carboxylic acid 4.35 (m, 2H), 4.82 (m, 2H), 5.01 (d,
‘ ) /O\/\N/\> 1H), 7.31 (m, 2H), 7.34 (s, 1H),
I/g_/( N AN 7.54 (s, 1H), 12.10 (s, 1H).
N o N— |
F 0
27 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 514 for Example 66
methyl- 1 H-pyrrol-2- C19H21C1bN7048S
yl)carbonyl]amino }-3- NMR: 1.82 (m, 2H), 2.23 (s, 3H),
methoxypiperidin-1-yl)-4-(1- 3.33-3.42 (m, 4H), 3.61 (m, 1H),
methyl-1H-1,2,4-triazol-5-y1)-1,3- [ 4.04 (m, 1H), 4.14 (s, 3H), 4.34 (m,
thiazole-5-carboxylic acid 2H), 7.23 (d, 1H), 8.25 (s, 1H),
Ny -
Iﬁg_(o N N\> 12.21 (s, 1H). 15.45, (s, 1H).
[ <
N N— |
o\ J
28 | 2-((3S,4R)-4-{[(3.,4-Dichloro-5- MS (ES) (M+H)": 502 for Example 67
methyl-1H-pyrrol-2- C1sH1sCLLFN5O5S
yl)carbonyl]amino}-3- NMR: 1.91 (m, 2H), 2.22 (s, 3H),
fluoropiperidin-1-yl)-4-(1-methyl- | 3.32-3.45 (m, 4H), 3.61 (dd, 1H),
1H-1,2,4-triazol-5-yl)-1,3-thiazole- | 4.11 (m, 4H), 4.32-4.51 (m, 2H),
5-carboxylic acid 5.00 (d, 1H), 7.35 (d, 1H), 8.22 (s,
Ny -
X 5 N N\> 1H), 12.13 (s, 1H).
T4 e
cl \ HCN%S | on
F 0




3,4-dichloro-N  bis(di nethyl am no)pyri m di n-4-y1] -
C25H31C12FN803S [ (3S, 4R) - 3-

WQ@2(0885244R) - 4- {[ (3, 4-dichl oro-5- NVR 1.07 (t,PGF:B2008/050431
1.79 (m fluoropiperidin- ngjhyl- 1Hpyrrol-2- 2H),
2.13 (s, 3H), 3.00 (s, 4-yl]-5-nethyl-

wvi) o /m

Y o S B o B B e A 2o
EXlI—CWPPB!‘ -2- fl uoropi per i daa| -y1)-1, 3"t hi azol e-5- | SM

29 ;_%((3'S 4‘18 4\ ﬁ(?) ;ﬁ;dro (‘éfgn ::;' h&W Example 80

ds nibﬁl)yl 1}12 }Qﬁ)l(zs, hydr ochl|arjggcand, snt er medi ate  N|\
WO 2008/ 152418PCT/ GB2008/ 050431 A

5}’1)0333@%%@191}1@ Dat a SM 52 NMRy .82 (m, 2H), 2.32 (s, 3H),

R 5, i

ztﬁhmgx:mmem&nms }Q) 96- (t 4.BHm, 1]:1)74)1( (a 3H), 4.33 (m,

. 4= di chl or o- Ngl%s;gﬁyl; 4”‘?&887"%’?& % 25 (s, 1),

0. N/\> 12.72 (s, 1H), 15.42 (s, 1H).
)1/2—( _</N | =\
N1 N
N// cl H A S
o\ o

wasvop—~oH
T

OH

30 | 2-((3S,4R)-4-{[(3-Chloro-4-cyano- | MS (ES) (M+H)": 549 for Example 69
5-methyl-1H-pyrrol-2- Ca3H26CIN7OsS

yl)carbonyl]amino }-3- NMR: 1.82 (m, 2H), 2.33 (s, 3H),
methoxypiperidin-1-yl)-4-[1-(2- 3.22 (s, 3H), 3.34 (m, 4H), 3.63 (m,
methoxyethyl)-1H-imidazol-2-yl]- | 1H), 3.73(m, 2H), 3.95 (m, 1H),
1,3-thiazole-5-carboxylic acid 4.33 (m, 2H), 4.82 (m, 2H), 7.31

~On~ (m, 2H), 7.51 (s, 1H), 12.70 (s, 1H).
R o N/\>
KO
N e N
SCAER I s
O\ o

OH

31 | 2-((3S,4R)-4-{[(4-Cyano-5-methyl- | MS (ES) (M+H)": 471 for Example 68
IH-pyrrol-2-yl)carbonyl]amino{-3- | Cy0H2oNgO4S
methoxypiperidin-1-yl)-4-(1- NMR: 1.57 (m, 1H), 1.83 (m, 1H),
methyl-1H-1,2,4-triazol-5-yl)-1,3- | 2.34 (s, 3H), 3.34 (m, 4H), 3.62 (m,
thiazole-5-carboxylic acid 1H), 4.04 (m, 1H), 4.09 (s, 3H),
4.23-4.34 (m, 2H), 7.20 (s, 1H),

s \>
)1)—4 C _</| 8.03 (d, 1H), 8.25 (s, 1H), 12.29 (s,

oH | 1H), 15.43 (s, 1H).




wW203/16318 1H- pyrrol e- 2-
4.

2
d

1

H, 2.12 (s, 3H),
i met hoxypyrimdin-2-yl)-

3.27 (s,

22 (m 2H),
H) 12.10 (s,

5 53

6.23 (s,

Ethyl 2 ((35 4D\
EX(l\ﬁiﬂ}lPO“S@9 for 3,4-dichl of

1,3 -

t hi azol e- 5- car boxyl at BCR2EB2008/050431
car bo
hydr ochl ori de

n- 4-y1] - 5- met hyl -
6H), 3.79 (m 6H),

mde Cla 1H), 7.09 (d,

)

1H) and Internediate

Qa@ 5 et hyl- 1H- pyrrol

i
Bmprqgwonn I-yl) 4- py

CpSM

R LR
2.19 (s, 3H)

el

B RECBNGE |

Example 70

3. 33 (s, n-4-yl]-5-nethyl - 33”- 1.3 -thiazole-5 -calb
oxxlbca@nzﬂp}mm}éi@ (s, 3H), |3MR: {81 (MHQAW&I &%), cila
: g 11 e
711 8&1!(3%”1113_&2@ g%,ébgl_qu‘ 5ﬁydr (o] I%I??'(%@og(g%m%gg}i( ’s,
UHyimelt 1161 -{rsidazol - 2-yl) 1,3- 3H), 4.01 (m, 1H), 4.05 (s, 3H),
thiazole-5-carboxylic acid 4.28 (m, 2H), 7.17 (d, 1H), 12.23 (s,
N 1H).
| N =N
4
o Y N QN—<S | on
o J
33 | 2'-Amino-2-((3S,4R)-4-{[(3.,4- MS (ES) (M+H)": 529 for Example 71
dichloro-5-methyl-1H-pyrrol-2- C19H20CIaN6O4S,
yl)carbonyl]amino }-3- NMR: 1.78 (m, 2H), 2.21 (s, 3H),
methoxypiperidin-1-yl)-4,4'-bi-1,3- [ 3.33 (m, 4H), 3.51 (m, 1H), 3.67 (s,
thiazole-5-carboxylic acid 3H), 4.02 (m, 1H), 4.28 (m, 2H),
Ine_(o | S/>_NH2 7.15 (d, 1H), 7.25 (s, 2H), 8.11 (s,
% < > o 2H), 12.15 (s, 1H).
o N \ N—<S | on ) ( )
O\ o
34 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 543 for Example 72

methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-2'-
(methylamino)-4,4'-bi-1,3-thiazole-
5-carboxylic acid

N o
| ) N
c)ig_(u wl N |
o s
) !

S,
P

OH

CaoH2CloNgO4S,

NMR: 1.78 (m, 2H), 2.17 (s, 3H),
2.81 (s, 3H), 3.22-3.44 (m, 4H),
3.51 (m, 1H), 3.88 (m, 1H), 4.22
(m, 2H), 7.22 (m, 1H), 7.51 (m,
1H).




and Internediate 1H) 6 54 Ethyl
4- (1, 3- benzot hi azol -2-y1)-2- M5 (ES) (M+H)+. 594 for
w@2ebsdsning oro- N ((3S, 4R) - 4-{[ (3, 4-di chl or o- 5p@EGBYI08/050431
C25H25C12N50452 [ (3S, 4R)-3-_59.
1H pyrrol -2-yl)carbonyl ] am nof -3- NVR 1.17 (t, 3H),

1 th\lnl nnrl rll

ﬁ'@??h!“ﬂ)erl di n- | -yl) 1 3 Mthzol e- 2H), 2.17 (s, SM
\ SN
3 TR g0 B PR G- OF TGy 0 (e || Example 7
2|‘ﬁleth - 41481;( yitol-2H) , 7.15 (d, O‘zﬁw@?&ﬂ@ﬂ)ﬁ 1H) 7.57
(Im 10 Ed hydrochl oride O 4 (d, 1H),
12/11c@rl(0§1y1]@ma10 mter medi at e | NMRy 1.75 (W@H) 221 (s, 3H),
20 [, _(@%998/ 05043 ( Dat a
Sl\ﬁgg‘%gj%ﬁ%é%@(l (°3S, 4R) - 4-{ || %’3164(@ ’dbch)hE')gr o-'![%&?’%)hyl -1
H (aymetayla@rinopd£idmyl | ani3ed (n,-18), 3.95 (m, 1H), 4.32
thiazole-5-carboxylic acid (m, 2H), 7.18 (d, 1H), 7.43 (s, 1H),
oo | S/>_N/ 12.21 (s, 1H).
I/g—( %/N | NN
N N
c cl H Q [ OH
% :
36 | 2'-Amino-2-((3S,4R)-4-{[(3.,4- MS (ES) (M+H): 519 for Example 74
dichloro-5-methyl-1H-pyrrol-2- C15H7C1L,FNO5S,
yl)carbonyl]amino }-3- NMR: 1.81 (m, 2H), 2.21 (s, 3H),
fluoropiperidin-1-yl)-4,4'-bi-1,3- 3.15(d, 1H), 3.35 (m, 4H), 3.86 (m,
thiazole-5-carboxylic acid 1H), 4.22 (m, 2H), 4.91 (d, 1H),
Ing_/(o | S/>_NH 7.02 (m, 1H), 7.64 (m, 2H).
| , N N
oy HCN—«S | OH
F A
37 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 533 for Example 75
methyl- 1 H-pyrrol-2- C19H19C1,FNO5S,
yl)carbonyl]amino }-3- NMR: 1.81 (m, 2H), 2.22 (s, 3H),
fluoropiperidin-1-yl)-2'- 2.92 (m, 3H), 3.32 (m, 4H), 3.88
(methylamino)-4,4'-bi-1,3-thiazole- | (m, 1H), 4.29 (m, 2H), 4.91 (d, 1H),
5-carboxylic acid 7.25-7.46 (m, 2H).
s
S | ,>—H
Xooeer
o\ N \ N—<S | on
F 0




M5 (ES) (MtH) +:
3H, 1.78 (m 3, 4-dichl oro-

wo basenspiperi di n-

fl uor opi peri di n- I-yl) 4- pyr
3H), 3.32 (s, 4-yl]-

1 thl

fn

N[ (3S ,4R) -3 -

527 for C21H21C12FN603S NVR 1.17 (t,

PCT/GB2008/050431

aggn-2-yl- 2H), 2.17 (s,

341 (c CLN

- met hyl -

34 4t 7

Ex

1I—CWPPB!‘% 2- a0l 2H),

38

TGS rrar T e Dighre 3-

mﬁeﬂhgxt_mrw@lﬂoatze 1H) 6 56
3- benzot hi azol - 2-y1) -
ﬂ)car'mwﬂa@mq} -3-((3 S, 4R) -

2FN50382 [
:f'ﬁg}gﬂrng?r@ﬁy 4r bonyl ] am|n
(&ﬁnéttrylaﬁimu);@@we[a di n-
|OI‘OpI dlnl-y)13t
H;—]uazg oxyjrlc)aﬂ 5- met h)

dd, 1H, 398(m 1 yrr(
T3y L 2H) 4.27 f—

/

OH

cl N CN—</S |

£

t

D —h s oob@:
—~~

Cl
(0]

4Datm 1H)

ol
N (D

SM

7. 15' '( d,
S;ﬁ %’1@4 (ié)

iﬂ)ﬂ’r 12.15 ($
p @mtlzméoﬁz

(MtH) +: 582 for
LNMR ﬁ@é (M4 2H). 2R 208 0319),

lH) 4.08 (m, 1H), 4.42 (m 2H)

Qufibzidberd lf:w 055
'1?{),2r2.14?{s9hH}. N... * 1H),

o Ot 401 gy

Example 76

39 | 2-((3S,4R)-4-{[(3.,4-Dichloro-5- MS (ES) (M+H)": 501 for Example 79
methyl-1H-pyrrol-2- C19H19CI,FNgO3S
yl)carbonyl]amino }-3- NMR: 1.91 (m, 2H), 2.22 (s, 3H),
fluoropiperidin-1-yl)-4-(1-methyl- | 3.23 (m, 4H), 3.58 (m, 1H), 4.10
1H-imidazol-2-yl)-1,3-thiazole-5- | (m, 4H), 4.42 (m, 2H), 5.01 (d, 1H),
carboxylic acid 7.29 (m, 2H), 7.50 (s, 1H), 12.14 (s,
i, \N/\> 1H).
CJQ_(N {3~ -
c Mo S OH
F 0
40 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 513 for Example 77

methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-(1-
methyl-1H-imidazol-4-yl)-1,3-
thiazole-5-carboxylic acid
N/

H

N 0 | )
| N N
cl N ¢ N—</ |
Cl S
ey I

OH

C0H2:CLN6O4S

NMR: 1.81 (m, 2H), 2.22 (s, 3H),
3.41 (m, 4H), 3.62 (m, 1H), 3.77 (s,
3H), 4.02 (m, 1H), 4.18-4.41 (m,
2H), 7.23 (m, 1H), 7.81 (s, 1H),
8.10 (s, 1H), 12.27 (s, 1H).




carboxamde . 2H), 4.86 (d, 1H), 7.23 (d,
hydrochloride 0 1H), 7.45 (m 2H), 8.00 (d, and
WO ndosn fEds at e 1H), 8.09 (d, 1H), 12.04 (s, 7prCT/GHR008/050431
57 Methyl 2-((35,4R)-4-{[(3.¢rdichloro- M5 (ES)
(I\/H—|)+ 643 for Internmediate 14 5 -nmethyl- 1
o ral 2 \l| \r\ t-hoxain o
Exerégﬁnﬁouqd y1)-4-( 1 - 3 Data SM
( e Ay
N SR RS %[.éf%%xyg f W@@ﬂ%ﬁ%@%@é ang | Bxample 78
3, lﬁetfﬁ thqu@ANi P(3 S ,4R)-3 Cz[T%@EFNEIDfo“ d'
n-4-yl]-5-methyl 1 H-pyrrol e-2- carboxanid
hyﬂb%ﬂ?ﬂ%ﬂﬁ@@o 0, - N 1\ 1- . ) NMR; { Rl+(my 2H), 222 (GHN H
I AuorSpiPeraidNED)-4-(1 Inethyl- | 3.34 (m, 4H), 3.57 (m, 1H), 3.81 (s,
1H-imidazol-4-yl)-1,3-thiazole-5- | 3H), 4.04 (m, 1H), 4.25-4.41 (m,
carboxylic acid 2H), 5.01 (d, 1H), 7.28 (d, 1H),
N/ 7.79(s, 1H), 8.20 (s, 1H), 12.13 (s,
N0 2 | 1H).
| ) N
cl . H< :N—<S | o
F 0
42 | 2-((35,4R)-4-{[(3.,4-Dichloro-5- MS (ES) (M+H)": 542 for Example 82
methyl- 1H—pyI’I‘Ol-2- C51HyCloNgOsS
yl)carbonyl]amino }-3- NMR: 1.78 (m, 2H), 2.19 (s, 3H),
methoxypiperidin-1-yl)-4-(4- 3.35 (m, 3H), 3.42 (s, 3H), 3.57 (m,
methoxypyrimidin-2-yl)-1,3- 1H), 3.99 (s, 3H), 4.30 (m, 1H),
thiazole-5-carboxylic acid 4.43 (m, 1H), 7.08 (d, 1H), 7.18 (d,
a o 1H), 8.69 (d, 1H), 12.17 (br, 1H).
MN\(NMM.. N_<\N | N
oo B
- »
Example 43

methoxypiperidin-1-yD)-4-pyrimidin-2-vyl-1.3-thiazole-5-carboxvylate

/\ HC\ N

2?\\2 5 N\g/’ig(\;j
\ @)

J N —




10

WD 2008/ 152418PCT/ GB2008/ 050431 - 67 - Ex Conpound
Data SM 58 Met hyl 2-((3S,4R)-4-{[(3, 4-di chl oro-
wG2008tikais 1H- pyrrol -2- yl)carbonyl]am no } - 3-PCT/GB2008/050431
met hoxypi peridin-1-yl1)-441-_
(et hoxymnet hyl ) - 1H i m dazol - 2- yl] 1, 3-t hi azol e- 5-
Ca.r _bsf)u?é_génas%% 0'}13 Mfc}lIok;:BN([E%; 4%@%@%&%@%@ 4-yl]-5-methyl-1H-
pyH%%%%@éﬁyﬂWﬂOﬂd@@W@%OWS4}_?)2 043 %@ 23%01)3etﬂ§‘1 2-chloro-

4- py41n®Q1n(imyl 1,i3|)th13401345 -¢arpoxyHits (I8icPBedigte 12 PN0;S7 ’g, O_Bl (ndnol) and solid
sod%m Aﬁ(ﬁalrl% a& (2),9_5?(_%@ 6 % 221) gwg\#_%%'l)&té esrlrbqa{jeldz_ilrtl fhe mlcrovgave for 30

mindat4-00 2E: BEVES fidikated bblﬁ%hﬁ&i 6f Kartif@hetAMAdfoduct. The crude reaction

hydr ochl ori de " CINN- CIH ./ S Thr G\o 59
mixives W adeled dgpwi) to4a_1{ egnnc a¢id huE The resultmg solid was filtered,

wasl?eidr(glttﬁ%.ate% the erléqo 0%7 IQ/I{Sa(Eg?(MJrh?mSQQ fdr Cz 24C1LNGO4S; NMR:

0. 09(ZI(EBH9)<I)/6®(1h,ylH) 2HRI(5i3dHZDB1 2my5_1]1) 3.50 (s 1H), 3.91 (q, 2H), 4.19 (m,
3-thi azol e-5 oxyl a M5 (ES)

|
2 higd I B 60S B P SR ReaRes R 1 o1 (o 2H .
2.22 (s, 3H), 3.11 (s, 3H), 3.42 (m 4H), 3.48 (m
1H), 3.61 (s, 3H), 3.66 (m 1H), 4.02 (m 1H),
Exahpd®-44-8% (m 1H). 5.04 (d, 1H). 5. 18 (s, 2H). 7.03

| niTeF R Ga Exilen eteuriapiind B 4R essismesdbed It Example 43

fron{ ih@@fa@tﬁ’dgoﬁﬁﬂeﬁhlﬁﬂshﬂ lﬁcﬁce{ff&i hyl 14 pyrrol e-2- carboxani de

drochlori de CINNCH/s-ThrON O 0
ExM Cophpazm@( 35, 4R) 4- {[(3 4 dlbhtaoro;n o SM
44 b M) 3-8 Pt 11G34) - 4- i so 5(MyD g 5§0 for | 3,4-dichloro-N-
-1 R AR B et GRIR-9%Y-3L €+ H Cy0H,,CLNSO,S, [(3S,4R)-3-
yl)carbonyl]amino }-3- NMR: 1.76 (m, 2H), 2.17 (s, | methoxypiperidi
methoxypiperidin-1-yl)-2,4'-bi-1,3- | 3H), 3.32 (m, 3H), 3.38 (s, | n-4-yl]-5-methyl-
thiazole-5'-carboxylate 3H), 3.57 (s, 1H), 3.69 (s, 1H-pyrrole-2-

3H), 4.28 (m, 2H), 7.15 (d, | carboxamide

7\ N, S .
/ZIS\W CN NN 1H), 7.90 (s, 1H), 7.94 (s, | hydrochloride
0 5" \( y/ N
\ S
@]
S \

1H), 12.15 (s, 1H) and Intermediate
3
45 | Ethyl 2-((3S,4R)-4-{[(3,4-dichloro- | MS (ES) (M+H)": 527 for 3.,4-dichloro-N-
5-methyl-1H-pyrrol-2- C21H21CLL,FNgO3S [(3S,4R)-3-
yl)carbonyl]amino }-3- NMR: 0.98 (t, 3H), 1.86 (m, | fluoropiperidin-
fluoropiperidin-1-yl)-4-pyrimidin-2- | 2H), 2.18 (s, 3H), 3.57 (m, 4-yl]-5-methyl-
yl-1,3-thiazole-5-carboxylate 1H), 3.97 (m, 3H), 4.33 (m, | 1H-pyrrole-2-

2H), 4.88 (d, 1H), 7.29 (d, carboxamide
Ay =
JZS\( " CN\(,N/ ) 1H), 7.55 (t, 1H), 8.86 (4, | hydrochloride
o N
] N, 2H), 12.10 (s, 1H) (WO2006087543
4 N
) and

Intermediate 1




EXC(

\--NOIN 1/< M5 (ES) (MtH) +:

NVR 1.81 (m 2H),
W@ 2gosAki8 3. 77 (s,

7.

1H) .

2.22 (s,
3H), 4.03
7.27 (s, 1H),

15 (d, 1H),

& 69 (s,

514 for
3H), 3.32 (m 4H),
(m 1H),

3.

1H), 12.20 (

C20H21C12N5055

59

4. 23 ( m PCHGB2008/050431

S,

I ntermedi ate 59 and 3, 4-di chl oroN-[ (35, 4R) - 3-

h\ll 1|—Ln\lrrn| F= Vo)

A OO O

46

U

G

1 6(BShHR)H

1ﬂ§'mnée hydr ochl ori de

DBt B S eL AReR)
]@yh{)(g 4-di chl oro

) car bonyl Jam nof - 3-

ubeBPPBRlNEN-P~ y1) - 4- | sox

SProBi BinE L DRz inle
Liy1-13-t6B6ldd-catbixylde 85 é R

n0|2H)0| 5.02 (d, 1H),
. 1 s, 1H). Inter
e

uor opi pertei n¥-
drochloride &

((3S, 4R) - 4- {[ (354-¥i—chl or of

Daqa

Ir||S/N-

e\

- CRHIRIIPN Ol 8+ pyr r ol
A YIR 503133 1. 84 imaz

ST Myl P BT

4. B6-pyrrole-2-

L, 3 e, 483 ()

B, 3.65.(60 1@ 4.AHm,

1H), 7.20 (d, 1
I—?—pyrr(o ar box

LH) 363 (N/Jeﬁmw 17 (s,

R

767 (d

= 3,4-dichloro-N-
-|3€38,4R)-3-

dluergpiperidin-
4-y1]-5-methyl-

carboxamide
hr%daoé:hloride

and Intermediate

&

) carbonyl ] am nof -3- nethox y1)-4-(
47 PY N1 221 (B S 4rY.43s[f Az ol e- o \eaER -|°3,4-dichloro-N-
NDI \ ﬁtws((?EM;b Mi[t S T B R ot Mor g, - dichloro

U)SSOOI—\"\HI—‘ "O‘<N‘ZT_"OJI—‘/\(JOU'I'_’“<I\)

B 18éropsperidi) 1 Er(
| thigzpje-§-qegharylatet pyrr ol e- 2

ydeochdiori de

-TM\@\({(

gzh{ory- smthylzni@yc@l 23H)

_%/l)(iar_ﬁ)ony}](aﬁ‘g %Hg 4 13_(m

7.58

mﬂtﬁadj ate

4- di chl or oN-[ (35, 4R) - 3- e

I\N----.-N H

BCRHICMFNEES2 3. 57 (n

(MR 2y s (i

BEHRRGS (s, 3H), 3.96 (m,
t hoxypi peri
Hé)aﬂt’}’c?)(awalé 4.85 (d,

1H), 9221k, 86l -

2H), 12.04 (s, 1H)

[(3S,4R)-3-
2ﬁluoropip eridin-
4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide
hydrochloride
and Intermediate

3

48

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-
5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-pyridin-2-
yl-1,3-thiazole-5-carboxylate

o, g
M\WN"" =
A O“CN\(/N‘KQ
s
\ 0
I —

MS (ES) (M+H)": 538 for
C23HasCLLN50,S

NMR: 1.06 (t, 3H), 1.76 (m,
2H), 2.19 (s, 3H), 3.29 (m,
2H), 3.39 (s, 4H), 3.56 (m,
1H), 4.03 (q, 2H), 4.26 (m,
2H), 7.16 (d, 1H), 7.40 (dd,
1H), 7.55 (d, 1H), 8.58 (d,
1H), 12.17 (s, 1H)

3,4-dichloro-N-
[(3S,4R)-3-
methoxypiperidi
n-4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide
hydrochloride
and Intermediate

13




63 Met hyl
5-
wo basenspigperi din-1-yl)-4-(1H pyrazol -
-thiazole-5 -carb oxylate Fdgj)

2-((35,4R) -
- 1H pyrr ol

4-{[ (3,

nmet hyl -2- yl)car

4-di chl or o-

bonyl ] am nof - 3-

ro\ 117\ <N(H

5 -y1) - IPBTI/GB2008/050431

M5

(ES) (I\/H-H)+ 501 for G 9H19C12FN603S NVR: 1.91 (m
222 /c QI—I\ 365 /rlrl 1I—I\ 3-84 /c QI—I\ a4
EX(nﬂom)Olmé 86 (m 2H), 5.03 (Bataiy), 7.32 (m 2H|SM
49 35 ﬁ(l( > IH_ : 4 fh].grlo':') M'Sl TH) 5 for”u 3,4-dichloro-N-
f | yah@pyIPEA hﬂﬁzyll - 5- met hy| ¢BHRYOIIOL©18- car boxa[(ljst) 3-
hydrochloride CINI H/ a.s-[Thr oN Fs- o
20 9Brabouyl RPaTY /GB2008/ 050431 NMEY LO7HK, M@JN@, Deflupropiperidin-
S b (B dR Al [ loqhl y1]-5- _
5\/&]%? rﬁw M & pf%ﬂ 4}f:lar %HnﬁFﬁg Q’n%{)}}-?’ %-(m’ 4-yll-5-methyl
m=ﬂr$90hmbkee?-cdbmyﬂatyl) 441 ([22H), 3.61 (m, 1H), 4.04 (q, | 1H-pyrrole-2-
met hoxyet hyl ) - 1Hi m dazol - 2-)y1] - ,
1 %o 5- car baxyl ate - 21%)\14 35 (m2Hy 4-8%ehy- - [ carhoxamide
/ (FS) (MH ) I 508 (LoTH 23 §&312 Pethlorid
NVR @ 732 (s, BR)Y 585 )03}3'?( JRroehloride
(m 4H), 3.58 (m H, 3.69 (I’H) 24P, (d,41HD27(8rh(t 1H) and Intermediate
4 4(m 2H), 4.77 (m 2H), 3 1 (S,
1H), 7.52 (s, 1H), 12.22 (s, &Iﬁy 5%4{19{{%%&?&?3 alrd
3] 4-di chl oroN-[ (35, 4R)-3- net hygxypi peri di
nid-y1l-5-nethyl- 1H pyrroler2- carboxani de
50 hy dittod HHBi6+ de 1[1". ..\ /NS (BS) AVIEN) 6625 for 65 3,4-dichloro-N-
M J(3,4-di chlorg-
o] BB TRy fm%élLSf‘I'sf%ar CNANS) 5 |[0S9R)3-
fl QQ(ISMH@)EIIJ{ Bikdichblo-941- (2FNMR: 1.13 (t, 3H), 1.76 (m, | methoxypiperidi
met hoxyet hyl “1Hi ni dazol - 2- yll%i,)_,
1] ethil A3 bpeTe 2 ar boxyl ate , [HHL 2-1Nds, 3, 3R8 (s,N [ n-44y-5-methyl-
( %)ce(r%@@l]am 1?(?}93-f or C22H25C1§:I—N(?9%§ (m, 3H), 3.95 (m, | 1H-pyrrole-2-
methoxypiperidin-1-yl)-1,3-thiazole- | 1H), 4.13 (q, 2H), 4.27 (m, | carboxamide
5-carboxylate 2H), 6.26 (s, 1H), 7.14 (d, hydrochloride
o o 1H), 12.16 (s, 1H) and Intermediate
/N N,
N . N 4
2
51 | Ethyl 4-[2,6- MS (ES) (M+H)": 613 for 3,4-dichloro-N-
bis(dimethylamino)pyrimidin-4-yl]- | C,5H31CLLFNO5S [(3S,4R)-3-
2-((3S,4R)-4-{[(3,4-dichloro-5- NMR: 1.07 (t, 3H), 1.79 (m, | fluoropiperidin-
methyl-1H-pyrrol-2- 2H), 2.13 (s, 3H), 3.00 (s, 4-yl]-5-methyl-
yl)carbonyl]amino }-3- 12H), 3.27 (m, 1H), 3.48 (m, | 1H-pyrrole-2-
fluoropiperidin-1-yl)-1,3-thiazole-5- | 1H), 4.03 (q, 2H), 4.19 (m, | carboxamide
carboxylate 2H), 4.83 (d. 1H), 6.03 (s, hydrochloride
oy 1H), 7.22 (d, 1H), 12.05 (s, | and Intermediate
(I~ 1H) 4
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yl-1,3-thiazole-5-carboxylate 3H), 3.39 (s, 3H), 3.57 (s, 1H-pyrrole-2-
NI 1H), 4.06 (q, 2H), 4.11 (m, | carboxamide
=N
JZ&WN ““C\N\(/N L) 2H), 7.16 (d, 1H), 8.67 (d, | hydrochloride
° O‘\ s { ON 2H), 8.84 (s, 1H), 12.16 (s, and Intermediate
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54 | Ethyl 4-(1,3-benzothiazol-2-yl)-2- MS (ES) (M+H)": 594 for 3,4-dichloro-N-
((3S,4R)-4-{[(3,4-dichlor0-5-methyl- C25H25C12N504SQ [(3S,4R)-3-
IH-pyrrol-2-yl)carbonyl]amino{-3- | NMR: 1.17 (t, 3H), 1.78 (m, | methoxypiperidi
methoxypiperidin-1-yl)-1,3-thiazole- | 2H), 2.17 (s, 3H), 3.32 (s, n-4-yl]-5-methyl-
5-carboxylate 3H), 3.41 (s, 5H), 4.17 (q, 1H-pyrrole-2-
NI 2H), 4.44 (m, 1H), 7.15 (d, | carboxamide
/Z_S\WC < ), 444 (m, 1H), 7.15 (
U N\({KQ\N 1H), 7.57 (m, 2H), 8.10 (d, | hydrochloride
o
N ) y o 1H), 8.14 (d, 1H), 12.15 (s, | and Intermediate
1H) 7
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1,3-thiazole-5-carboxylate 3H), 3.41 (s, 5H), 4.17 (q, 1H-pyrrole-2-
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/\ =
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56 | Ethyl 4-(1,3-benzothiazol-2-yl)-2- MS (ES) (M+H): 582 for 3.,4-dichloro-N-
((3 S,4R)-4- {[(3 ,4-dichloro-5-methyl- C24H22C12FN503 Sz [(3 S,4R)-3-
IH-pyrrol-2-yl)carbonyl]amino{-3- | NMR: 1.12 (t, 3H), 1.84 (m, | fluoropiperidin-
fluoropiperidin-1-yl)-1,3-thiazole-5- | 2H), 2.13 (s, 3H), 3.27 (s, 4-yl]-5-methyl-
carboxylate 3H), 3.55 (dd, 1H), 3.98 (m, | 1H-pyrrole-2-

N~ 1H), 4.14 (q, 2H), 4.27 (m, carboxamide
By Us - ), 4.14 (q, 2H), 4.27 (
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F S
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1H), 8.09 (d, 1H), 12.04 (s, |7
1H)
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5-methyl-1H-pyrrol-2- C26H36C12N605SSi and 3,4-dichlor0-
yl)carbonyl]amino }-3- N-[(3S,4R)-3-
methoxypiperidin-1-yl)-4-(1-{[2- methoxypiperidi
(trimethylsilyl)ethoxy]methyl}-1H- n-4-yl]-5-methyl-
imidazol-2-yl)-1,3-thiazole-5- 1H-pyrrole-2-
carboxylate carboxamide
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(methoxymethyl)-1H-imidazol-2-yl]- | 4H), 3.58 (m, 1H), 3.65 (s, n-4-yl]-5-methyl-
1,3-thiazole-5- 3H), 4.02 (m, 1H), 4.34 (m, | 1H-pyrrole-2-
carboxylate 2H), 5.26 (s, 2H), 7.15 (d, carboxamide
N So Ny /\> 1H), 7.39 (s, 2H), 12.22 (s, | hydrochloride
I/g—« C _</N | =N IH)
N - N
Cl 5 H 3 S O\
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59 | Methyl 2-((3S,4R)-4-{[(3,4-dichloro- | MS (ES) (M+H)": 545 for Intermediate 15

5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
fluoropiperidin-1-yl)-4-[1-
(methoxymethyl)-1H-imidazol-2-yl]-
1,3-thiazole-5-carboxylate

ki
Lo S
N - N
o” N < ] s oL
F o)

C21H23C12FN6O4S

NMR: 1.91 (m, 2H), 2.22 (s,
3H), 3.11 (s, 3H), 3.42 (m,
4H), 3.48 (m, 1H), 3.61 (s,
3H), 3.66 (m, 1H), 4.02 (m,
1H), 4.33-4.46 (m, 1H), 5.04
(d, 1H), 5.18 (s, 2H), 7.03
(s, 1H), 7.32 (d, 1H), 7.42
(s, 2H), 12.18 (s, 1H).

and 3,4-dichloro-
N-[(3S,4R)-3-
fluoropiperidin-
4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride

60

Methyl 2-((3S,4R)-4-{[(3,4-dichloro-
5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-isoxazol-5-
yl-1,3-thiazole-5-carboxylate

K p |
Yy, N
cl N N— |
Cl R S
O\ o)

N\

~

(6]
(0]

C20H21C12N5O5S

MS (ES) (M+H)": 514 for

NMR: 1.81 (m, 2H), 2.22 (s,
3H), 3.32 (m, 4H), 3.59 (m,
1H), 3.77 (s, 3H), 4.03 (m,
1H), 4.23 (m, 2H), 7.15 (d,
1H), 7.27 (s, 1H), 8.69 (s,
1H), 12.20 (s, 1H).

Intermediate 59
and 3,4-dichloro-
N-[(3S,4R)-3-
methoxypiperidi
n-4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride
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ERITESSE LR
3.86 (m, SH), 4.02 (m, 3H),
4.22-4.52 (m, 2H), 5.01 (d,
1H), 6.95 (s, 1H), 7.28(m,
2H), 12.18 (s, 1H).

Intermediate 8
and 3,4-dichloro-
N4f(3S,4R)-3-
d%p’oropiperidin-
D4-y1]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride
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Methyl 2-((3S,4R)-4-{[(3,4-dichloro-
5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-(1-methyl-
1H-1,2,4-triazol-5-yl)-1,3-thiazole-5-

carboxylate

NN
S N N
I/ /N =N
N e
cl N ( :N—<S| o
2 ~
o)
\ (o]

MS (ES) (M+H)": 528 for
CaoHp3CLN,0,4S

NMR: 1.81 (m, 2H), 2.22 (s,
3H), 3.34 (m, 4H), 3.57 (m,
1H), 3.71 (s, 6H), 4.01 (m,
1H), 4.28 (m, 2H), 7.15 (d,
1H), 8.04 (s, 1H), 12.23 (s,
1H).

Intermediate 9
and 3,4-dichloro-
N-[(3S,4R)-3-
methoxypiperidi
n-4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride
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N~ N 1H), 12.18 (s, 1H). hydrochlorid
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68 | Mecthyl 2-((35,4R)-4-{[(4-cyano-5- MS (ES) (M+H)": 485 for Intermediate 65
methyl-1H-pyrrol-2- Cy1H24NgO4S and Intermediate
yl)carbonyl]amino }-3- NMR: 1.64 (m, 1H), 1.87- 9
methoxypiperidin-1-yl)-4-(1-methyl- | 2.04 (m, 1H), 2.33 (s, 3H),
1H-1,2,4-triazol-5-yl)-1,3-thiazole-5- | 3.33 (m, 4H), 3.58 (m, 1H),
carboxylate 3.71 (s, 6H), 4.01 (m, 1H),
N \N/N\> 4.18-4.36 (m, 2H), 7.26 (s,
| N ” N
/):/)—/(H CN . ];t 1H), 7.91 (d, 1H), 8.04 (s,
N ) s 0
g A 1H), 12.33 (s, 1H).
\ (o]
69 | Methyl 2-((3S,4R)-4-{[(3-chloro-4- | MS (ES) (M+H)": 562 for Intermediate 8

cyano-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-[1-(2-
methoxyethyl)-1H-imidazol-2-yl]-
1,3-thiazole-5-carboxylate

O~
Ko )
Pravavie.
N 1o N
O\ 0

C4H,3CIN;O5S

NMR: 1.81 (m, 2H), 2.22 (s,
3H), 3.23 (s, 3H), 3.33 (m,
4H), 3.54 (m, 2H), 3.59 (m,
4H), 3.91 (m, 1H), 4.01 (m,
2H), 4.33 (m, 2H), 6.95 (s,
1H), 7.33 (s, 1H), 7.35 (d,
1H), 12.71 (s, 1H).

and Intermediate
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WD52088 11ﬁ2; &8@1 682008/ 0504@5&H28(‘IfN604§x Oormoundmd 3,4-dichloro-
Data S thyl 2-((3S,4R}| 4 (3, 4-di chl oro-

- urﬁt)ﬁ%rhormlilﬁpym}oﬁ 2- yl)car boN V% 1a7ﬁ@ilé>2}H) %03|(ﬁ5 (E$)3S.4R)-3-
( 2FNG 1 N
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3 m _f 1 yoropi peri di n-
Mol SRRV | 3t i azof HI53674g, 319, 881 (9, qyH-pyrrole-2-
3165 (H S, . J% 1H), 4.29 (m, 2H), 7.20 (d, | carboxamide

IN/?—(O N \N\ 1H), 12.23 (s, 1H). hydrochloride

“ Cl ”"“QN—(S | 0]

d\ 3
71 | Methyl 2'-amino-2-((3S,4R)-4- MS (ES) (M+H): 545 for Intermediate 55

{[(3,4-dichloro-5-methyl-1H-pyrrol-
2-yl)carbonyl]amino}-3-
methoxypiperidin-1-yl)-4,4'-bi-1,3-
thiazole-5-carboxylate
IH/?_(O et
o LN ----{DN—(S I
O\\

N

CaoH2CIhN6O4S,

3H), 3.41 (m, 4H), 3.57 (m,
1H), 3.68 (s, 3H), 4.02 (m,
1H), 4.25 (m, 2H), 7.02 (m,
2H), 7.15 (m, 2H), 12.24 (s,
1H).

NMR: 1.75 (m, 2H), 2.23 (s,

and 3,4-dichloro-
N-[(3S,4R)-3-
methoxypiperidi
n-4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride

72

Methyl 2-((3S,4R)-4-{[(3,4-dichloro-
5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-2'-
(methylamino)-4,4'-bi-1,3-thiazole-5-

carboxylate

N o
| ) N
C)ig_(ﬁ< N— |
cl ) s
o}
\

MS (ES) (M+H)": 559 for
C21H24C1N6O4S,

3H), 2.75 (d, 3H), 3.34-3.48
(m, 4H), 3.55 (m, 1H), 3.65
(s, 3H), 3.91 (m, 1H), 4.18
(m, 2H), 7.13 (s, 1H), 7.23
(d, 1H), 7.53 (m, 1H), 12.27
(s, 1H).

NMR: 1.74 (m, 2H), 2.22 (s,

Intermediate 56
and 3,4-dichloro-
N-[(3S,4R)-3-
methoxypiperidi
n-4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride
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s
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| ) N NN
cl Ned N ]
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\ N - - - ) PCT/GBRA0S/050431
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nr

hyﬂtall—l- pyrrol - 2- C21

SM

S 5 3“ 11U j
n@JQIMClzI\‘B@SZ 3.32 (m

3-thi azol e-5-

blz;i%ﬁ ely @M2H)42.82 (41

3H), 3hs(@ erdh 078 44
(m, 4H), 3.55 (m, 1H), 3.71
(s, 3H), 3.89 (m, 1H), 4.32
(m, 2H), 7.17 (s, 1H), 7.20

(d, 1H), 12.24 (s, 1H).

Tntrmediatc 57
#hid)3,4-dichloro-
1 }-? ,
1N-[(3S,4R)-3-
(Iﬁethoxypiperidi
n-4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride

74

Methyl 2'-amino-2-((3S,4R)-4-
{[(3,4-dichloro-5-methyl-1H-pyrrol-
2-yl)carbonyl]amino}-3-
fluoropiperidin-1-yl)-4,4'-bi-1,3-

thiazole-5-carboxylate

N S
N 0 | ,>—NH2
| N N
cl N N
Cl R S 2N
F 0

MS (ES) (M+H)": 533 for
C19H19C12FN6O3SZ

NMR: 1.81 (m, 2H), 2.22 (s,
3H), 3.32 (m, 4H), 3.46 (dd,
1H), 3.69 (s, 3H), 4.02 (m,
1H), 4.41 (m, 2H), 5.01 (d,
1H), 7.02 (s, 2H), 7.23 (s,
1H), 7.37 (d, 1H), 12.10 (s,
1H).

Intermediate 55
and 3,4-dichloro-
N-[(3S,4R)-3-
fluoropiperidin-
4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride

75

Methyl 2-((3S,4R)-4-{[(3,4-dichloro-
5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
fluoropiperidin-1-yl)-2'-
(methylamino)-4,4'-bi-1,3-thiazole-5-

carboxylate

Koo
| Y/, N
cl H< \N—</ |
cl 2 S
F

MS (ES) (M+H)": 547 for
Ca0H21C1L,FN6O5S,

NMR: 1.91 (m, 2H), 2.23 (s,
3H), 2.81 (d, 3H), 3.34 (m,
4H), 3.55 (dd, 1H), 3.71 (s,
3H), 4.06 (m, 1H), 4.31 (m,
2H), 5.02 (d, 1H), 7.08 (s,
2H), 7.29 (d, 1H), 7.51 (m,
1H), 12.19 (s, 1H).

Intermediate 56
and 3,4-dichloro-
N-[(3S,4R)-3-
fluoropiperidin-
4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride
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81 Ethyl

MS (ES) (M+H) +: 539

for

2- C22HZ2BCN/2BoW8/550431

[(3S ,4R)-3 - yl)carbonyl]_#&yino } -3- NVR 1.02 (t,

3H), 1.70 (m met hoxypi peri di

bt th\lnl nnrl rll fa | \11\ 4 n\lr' n_n rll a ’)I—l\ 212 /c QH)’
Ex3 éfwll(nﬂunﬂ 4-y1] - 5- met hyl-  WD9t 1 3-thi azol e-5- |AN
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(/)N@H-bo

,mJth§161}([g)yrrbygr ochl oride

17 (s, I nt ermedi at e

wﬂ%groplperldm- 1-yl)-2'-
(dimethylamino)-4,4'-bi-1,3-thiazole-

5-carboxylate

S
R0 | />—N/
| _</N | NN
cl N< :N
o f R S SN
F L

hoBearsonyl Being leB2008/ 050431| N

R R R A R SRR IS

Waﬂ@@& 83 (d,
%12 10 (s,

3H), 3.03 (s, 6H), 3.34 (m,
4H), 3.57 (dd, 1H), 3.69 (s,
3H), 4.05 (m, 1H), 4.31 (m,
2H), 5.03 (d, 1H), 7.12 (s,
1H), 7.31 (d, 1H), 7.52 (m,
1H), 12.10 (s, 1H).

Igllf_'ehhediate 57
13riH,3 4-dichloro-

H?A 2 WO
L8256, C5hpd aAés. DA(3S.4R)-3-

fluoropiperidin-
4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride

77

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-
5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-(1-methyl-
1H-imidazol-4-yl)-1,3-thiazole-5-

carboxylate

I/ﬂ C%]iv

MS (ES) (M+H)": 541 for
C2oHasCloNGO4S

NMR: 1.22 (t, 3H), 1.75 (m,
2H), 2.23 (s, 3H), 3.34 (m,
4H), 3.48 (m, 1H), 3.71 (s,
3H), 4.03 (m, 1H), 4.13 (m,
2H), 4.17-4.34 (m, 2H), 7.15
(s, 1H), 7.61 (s, 1H), 8.04 (s,
1H), 12.20 (s, 1H).

Intermediate 12
and 3,4-dichloro-
N-[(3S,4R)-3-
methoxypiperidi
n-4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride

78

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-
5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
fluoropiperidin-1-yl)-4-(1-methyl-
1H-imidazol-4-yl)-1,3-thiazole-5-
carboxylate
/
W

N
T4 O
() N
cl N N |
Cl ) S
F 0

O

MS (ES) (M+H)": 529 for
C21Hy3CLENGO3S

NMR: 1.23 (t, 3H), 1.85 (m,
2H), 2.22 (s, 3H), 3.35 (m,
4H), 3.51 (m, 1H), 3.69 (s,
3H), 4.03 (m, 1H), 4.15 (m,
2H), 4.34 (m, 2H), 5.01 (d,
1H), 7.27 (d, 1H), 7.59 (s,
1H), 8.03 (s, 1H), 12.13 (s,

1H).

Intermediate 12
and 3,4-dichloro-
N-[(3S,4R)-3-
fluoropiperidin-
4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide

hydrochloride
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5-nmet hyl- 1H pyrrol -2- yl)carbonyl]am no} -3-
waoredosazps peri di n-1-y1)-4-(4- PCT/GB2008/050431
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Intermediate 64

and Intermediate
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Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-
5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
methoxypiperidin-1-yl)-4-pyrimidin-
4-yl-1,3-thiazole-5-

carboxylate

Cl Cl
/U\KNC\ N
\ S

MS (ES) (M+H)": 539 for
C2oHauCLLNGO,S

NMR: 1.02 (t, 3H), 1.70 (m,
2H), 2.12 (s, 3H), 3.25 (m,
2H), 3.31 (s, 3H), 3.50 (s,
1H), 4.00 (q, 2H), 4.22 (m,
3H), 7.09 (d, 1H), 7.66 (d,
1H), 8.83 (d, 1H), 9.17 (s,
1H), 12.10 (s, 1H)

3,4-dichloro-N-
[(3S,4R)-3-
methoxypiperidi
n-4-yl]-5-methyl-
1H-pyrrole-2-
carboxamide
hydrochloride
and Intermediate
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mmol ) NaHCO3 and 35 Il (0.56 mmol) nethyl iodide in 3
workoogH3EN was heated at 80 C for 30 mn in a nPCT/GBaNS/050431
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2- ((38 4R) - 4-{[ (3, 4-dichl oro- 5- rrethyH%/Jg—l-pyrrol 2-yl)c

ar bonyl ] am no} - 3- N 0
met hoxypi peridin-1-yly ; 3N4- oxadi azol - 2-y
1) -1, 3-t hi azol e- 5¢€ar hoxy E%a | e,85; 140 ny,

0.26 nmml ) was di ssol ved |rg) /4-dP oxamer2 M NaCH (9
m:3 m), the 15 m xture was stlrredOat room

tenperature for 3hrs, LC-M5 showed the conpletion of
t e\ sodutism aimetHE- (3% 4R)-6ri (@ ddighloravasnathshdd pyirol2-

e T R e e R

thiaf@&6idaitoatRtevEsamplel 38¢ | BXmgY0. i inhiok} inGrmB&d aveshe- Water was
Wi th H20, dried under high vacuum The desired product

heat@@gt ]éqgtogq liged hawrswm p maicropiav e rqae@y. Sagyent MBs (mS)ved prhe: residue

was §Ia—5 1tfcogé%§e]t¥vge Olg%%@%o? a?%@tq%g ]Tl}zg%ig;&: rﬁva@ s’ﬁ;)araégéléﬁ washed

Wlth(‘tﬁ1ne3ﬂ§un§(l\'2_l§8(()m and hﬁmov"al Qﬂ- sdlnt Lide a é’olﬁlﬁhﬁt%as%ﬂtﬁomatographed
iH 13.79 (br. 1H).

on sgica gel (100% tOAPrf@H%Pd mwgle@bﬂ%@h@ e l\@eﬁﬂ meE'i 3. Product

(78 @g?%glégﬁ&%i%gta%g%al\tqggﬁﬁf S\goﬁ?‘?%ﬁ??oq 3,1, CENESHTRIMR: 1.83 (m,

oun

2H)ZDDS(1 SEAEPLE GBPO0B/(@50AB.13 50 15, HIES. S0ARTIONADaNAIH), 433
5_
(o, T A OED: T (210 Bkt ook T % 1. 5.

nmet hoxypi peri di n-1-y1)-4-(5-net hyl -
1, 3, 4- oxadi azol - 2-y1) -1, 3-thi azol e-5- carboxylic acid
Exam@e% (ES) (MrH) +: 516 for C19H20C12|\I6055 NVR: 1.77

3 mﬁg F&Uovs%pé %X%mﬁ]@ V(}_%] SY&%SIZ H(}_Q.Halos_«,gpbsl,s’o TT%H:J]QQ Jf{%,?cample 86 from

theslaﬁ')mgﬁlage?la((BM?Fﬂrenﬁ}tﬁgte(b@ebelwa 12.16 (s, 1H), 13.35
(br . Exanple 84 /I\ z N

Exanpl es 92-108
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15

The foll ow ng conpounds we
the procedure described fo
w®atos/ 18992 net hyl

nmet hyl- 1H pyrrol e- 2- car box
3- nethoxyplperldln 1-y1)-4-

529 (MH) f

re synthesized according to
r Exanple 43. Ex Conpound

A flo) -
(1-

2-((35,4R) - 4- (3, 4-di chl or 0- BET/GB2008/050431

rDatas_ di chl or oN- [ ( 3S, 4R) - 3-

449 T0 e ae

' r t 21C
| dlﬂhlﬂrog% Ene%%}l S1|1’12§y1’r0132|_|)
:ég:@rhonzﬂgmlr@ 2 (s, 3H);

}_S%I?orc()ﬁ})ﬂ%ﬁh-’ 1 -}71)-;!1:8(_11(1?‘5i ﬁl—H)

00844522 48PCT/ER2E6SL 0504
M.93 methyl 2-((35,4R)- 4-[
YR pyrrol e- 2- carbox

nethquplperldln I- -
Mz

azi n- 2

, N di
ne?Zox% |per¢ gfﬁg I Qg-

carboxamdeF

I\JH-bOO"\OO

/\Q

SM

&Jg(gﬁﬁéﬁﬁgﬁrgﬁgﬁgi' 0T T

I\;Hmbmsog@ St NI\/R 1 77
Nl\%%rﬂl (1117|)2H)42 i% (S( §H) ﬁﬁ)‘f

B8R, 4 3631, 58 s B 3m),

311 (1801H), 4B6-L830m01d), Dot &d,
i ﬁa)dz'l‘:(g'z%oﬁl (d, 1H), 12.16 (s,

(811 12.74 (s, 1H).

ol e- 5- carboxylate Cla M5
chl oroN-[ (3S, 4R) - 3-

met hyl - 1Hpyrrol e- 2-

Example

59

Example 88 and Example 89

Methyl 2-((35.4R)-4- {[(3.4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino }-3-

methoxypiperidin-1-yD)-4-(1-methyl-1/-imidazol-2-y1)-1.3-thiazole-5-carboxvlate and 2-[2-

((3S5.4R)-4-{[(3.4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-methoxypiperidin-1-

v1)-5-(methoxycarbonyl)-1,3-thiazol-4-yl]-

1.3-dimethyl-1/{-imidazol-3-ium iodide

j/\H C—(ﬁ; )/‘H C“*’ )

\
\

\

A solution of 280 mg (0.55 mmol) of methyl 2-((35,4R)-4-{[(3,4-dichloro-5-methyl-

1 H-pyrrol-2-yl)carbonyl]amino }-3-methoxypiperidin-1-yl)-4-(1/{-imidazol-2-yl)-1,3-

thiazole-5-carboxylate (Example 86), 46 mg (0.55 mmol) NaHCO; and 35 ul (0.56 mmol)

methyl iodide in 3 ml CH3CN was heated at 80 °C for 30 min in a microwave reactor. The

mixture was diluted with water, which was saturated with NaCl before being extracted with 4

times with DCM. The extracts were dried (MgSO,) and concentrated, and the residue was

chromatographed on silica gel (100% DCM followed by gradient elution to 15% MeOH in

DCM) to afford 2 components. The second eluting component (75 mg), corresponds to the
second titled compound, MS (ES) (M+H)+: 541 for Cy,H,7CI,NgO,4S; NMR: 1.81 (m, 2H),
2.22 (s, 3H), 3.43 (m, 4H), 3.54 (m, 1H), 3.66 (m, 1H), 3.71 (s, 6H), 4.01 (m, 1H), 4.31 (m,
2H), 7.15 (d, 1H), 7.87 (s, 2H), 12.20 (s, 1H). The first eluting component was
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20

25

Ouci mnQ116 -1.--2"1,-,410 ,23-120 111-NWR 1.77

(m 2H); 2.19 (s, 3H); 2.31 (s, 3H); 2.46 (s, 3H);
we2@3/162m8 2H) ; 3.37 (s, 3H); 3.58(s, 3H); 3.58rP¢MGB1dd8/050431

4.03(m 1H); 4.29 (m 2H); 748 \ ft OON (d,

1H); 8.44 (s, 1H); 12.16 (s, hydrochloride /N and

1H) . | rmed 82 94 nmethyl . 0 :
Chm?w(qgﬁ@oq@ )ag%n@(goa/ &N%P &Kt dghe@refﬁzs%/t cluion tp Rl MegH in EIOAC)
to a@@tﬂﬁddo%{HOQEﬁs Wlﬂiﬁfl@ ﬁlls’[ dithiRY E(‘Srﬁb@ne%t (37?2_ OQWI\I- %Q)ﬂdﬂ% tH startmg
mat@;aﬁﬁﬂﬁdﬁfoﬁl‘ﬂé}lb d |5|’113 lfor}(jz))HAC(QBIﬁOg_S]]anNm semoﬂcVel(lmlg Qc}ﬂ)lponent (103

me) Ram Rty HRRRiompgint BS Gi5). (V1 337, for i CLNGOS:
NMBR: #81 (&, 28K 22dis 3Hy, $ Uh-(5-3H)CRBROXBHAL 62 (s, 3H), 4.04 (m, 1H), 4.27
(m, 2H), 7.05 (s, 1H), 7.22 (d, 1H), 7.25 (s, 1H), 12.20 (s, 1H).

Example 90
2-((35.,4R)-4-4[(3.4-Dichloro-5-methyl- 1 /{-pyrrol-2-yl)carbonyl]amino } -3-methoxypiperidin-
1-y1)-4-(5-methyl-1,3.4-oxadiazol-2-y1)-1,3-thiazole-5-carboxvlic acid

M/H”“ s (/)
oL Qﬁﬁ
i "N

N/\N)\

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino } -3-
methoxypiperidin-1-yl)-4-(5-methyl-1,3,4-oxadiazol-2-yl)-1,3-thiazole-5-carboxylate
(Example 85; 140 mg, 0.26 mmol) was dissolved in 1,4-dioxane/2 M NaOH (9 ml:3 ml), the
mixture was stirred at room temperature for 3hrs, LC-MS showed the completion of the
reaction. The reaction mixture was washed with ether (10 ml), the aqueous layer was
collected and acidified to pH=3 with 2 M HCI solution. The resulting precipitate was
collected by filtration and washed with H,O, dried under high vacuum. The desired product
was obtained as white solid (127 mg). MS (ES) (M+H)": 516 for C;9H»¢C1,N¢OsS; NMR:
1.77 (m, 2H), 2.19 (s, 3H), 2.58 (s, 3H), 3.22 (d, 1H), 3.30 (m, 1H), 3.38 (s, 3H), 3.57 (m,
1H), 4.01 (m, 1H), 4.26 (q, 2H), 7.17 (d, 1H), 12.16 (s, 1H), 13.29 (br, 1H).

Example 91

The following compound was synthesized according to the procedure described for

Example 90.

Ex | Compound Data SM




3.40 (m 1H); 3.58 (m 1H); 3.63 nmethyl-14H Cd E
\N, (s, 3H; 3.81 (s, 3H); 3.94 (m pyrrole-2- 1H);
wd2@9/162m8 2H) ; 6.83 (d, 1H); carboxam de 7. 17CT1/dB2008/050431

1H); 7.22 (d, 1H); 7.75 hydreghloride O (t, 1H);
12. 16 (s, 1H). and I nternedi ate 83 WO

t _' 2. ((3S4R) -4- (3, 4Dl or 0- 5- SM

91 3 e il ég? H’qﬁlﬁﬁ Of a.%b.o?“' MS (ES) (M+H)": 516 for Example 84
mah{magqu_pﬁira =2-yl)thiazol e{ o, lLachm@isate C Cl M5
(ES): 569 (MH) for 3,4-dichl oroN—El 3S, 4521 3-
mey heRY B BAINGifr 4- y1] - 5- MmNy b 2ei%BnQ
t V<5 , ; 20
gt Behgy Lol nandt ?H%?%%%“@?z%%efﬁo G115 kg

$ 1,33Hpsad3ao824yi)- 1,3 Hhiazole-5-

carboxylic acid

B ]
\ J /O\N
\(

3.37 (s, 3H), 3.40 (m, 1H), 3.57
(m, 1H), 3.97 (m, 1H), 4.27 (m,
2H), 7.17 (d, 1H), 12.16 (s, 1H),
13.35 (br, 1H).

Examples 92-108

The following compounds were synthesized according to the procedure described for

Example 43.
Ex | Compound Data SM
92 | methyl 2-((3S,4R)-4-(3,4-dichloro-5- | \sg (ES): 529 (MH") for 3,4-dichloro-
methyl-1H-pyrrole-2-carboxamido)- CyoHa3CLN-O,S N-[(3S,4R)-3-
3-methoxypiperidin-1-yl)-4-(1- 'H-NMR: 1.77 (m, 2H); 2.19 (s, methoxypiperi
methyl-1H-1,2,3-triazol-4-yl)thiazole- 3H); 3.27 (m, 2H); 3.39 (s, 3H); din-4-yl]-5-
5-carboxylate 3.58(m, 1H); 3.72 (s, 3H); methyl-1H-
4.03(m, 1H); 4.12 (s, 3H); 420 | Pyrrole-2-
/Z_j\‘(N’" <:> —<\ 7 (m, 2H); 7.18 (d, 1H); 8.68 (s, | Carboxamide
o ) [ 1H): 1216 (s, 1), hydrochloride
and
Intermediate
81




4.01( s, 3H); 4.25 (g, 2H); 4.31 pyrrole-2- \N 0/
m o 7. : o 7. , carboxani de ;
\ (m 1H); 7.03 (d, 1H); 7.24 (d b i d 1H)
wo2@3/16118 1H); 8.81 (s, 1H); hydrochloride IPBHGB2008/050431
1H). and Internediate  _ 96 et hyl
2((35 4R) - 4- (3, 4-di chl or o- 5- I\/S(ES) 554 (M) for
4 rll r\hl faYdifa) g| S G-k ngam rln\ L T_T

EXm Gompopndp 31 - 1 26%- 121 N 6PM2Q N-[(3S, 4R) 3- 3 SM
- STttt J.U = -

934 ?‘f&%m{'@ T S éec?i‘?‘ﬂorﬁé “hy M)SL@&)I dSQ(MHl)ﬁorazol e. j34-dichloro-
2HhiethR:] 481- f)ﬁrol&ﬂ)oar%xaﬁud@ 3 ]- N-[(3S,4R)-3-
car box | at'e I—% 23(%6%05% o
meBHY$L SPH’-Plpe@Id@ l-yl) 4N 'H-NMR: 1.7 (m, 2H) 2.19 (s, | methoxypiperi

dimethylpyrazin-2-yl)thiazole-5- 3H); 2.31 (s, 3H); 2.46 (s, 3H); din-4-yl]-5-
carboxylate 3.27 (m, 2H); 3.37 (s, 3H); methyl-1H-
Cl Cl
/I~ o 3.58(s, 3H); 3.58 (m, 1H); pyrrole-2-
Nivi, .
. QNKS e 4.03(m, 1H); 4.29 (m, 2H); 7.18 | carboxamide
° 9 v | (A 1H); 844 (s, 1H); 12,16 (s, | Mydrochlonide
7N | 1. and
N= Intermediate
82
94 | methyl 2-((3S,4R)-4-(3,4-dichloro-5- | \1g (ES): 555 (MH") for 3,4-dichloro-
methyl-1H-pyrrole-2-carboxamido)- Cy3HasCLN:OSS N-[(3S,4R)-3-
3-methoxypiperidin-1-yl)-4-(6- 'H-NMR: 1.77 (m, 2H); 2.19 (s methoxypiperi
methoxypyr1d1n-2-yl)th1azole-5- 3H) 330 (Il’l IH) 3.40 (S 3H) dll’l-4-y1]-5-
carboxylate 3.40 (m, TH); 3.58 (m, 1H); 3.63 | methyl-1H-
Cl Cl
MYH . (s, 3H); 3.81 (s, 3H); 3.94 (m, | Pyrrole-2-
Nioi, .
vl \\CN%S / 1H); 4.29 (m, 2H); 6.83 (d, 1H); Carboxamlfie
3 N 7.17 (d, 1H); 7.22 (d, 1H); 7.75 | hydrochloride
{ o | (t, 1H); 12.16 (s, 1H). and
Intermediate
83




(m 1H); 4.06 (g, 2H); 4.29 (m pyrrole-2- /o0----
2H); 7.15 (d, 1H); 8.58 (s, 1H); carboxam de 8. 69
w@ 2008454318 12. 14 (s, 1H). hydrochl ori de and PCTF/GB2008/050431

| nt er redi at e

85 WD 2008/ ¢p2418PCT/ GB2008/ 050431 -

82 - Ex Compound Data SM 97 et hyl
(L3S 4R}l 3 Adichl-0ro-5
EXm opdpyrr ol e- 2- car boxani Pafa 3 SM
95];\/: E;@y"@%i&}ﬁwﬁizgﬁ j’dﬁfﬁg X ! J{@o )5?9 Wézg@lg /(D 3,4-dichloro-
21 rrdldH0arb ok I r % : - 3- N-[(3S,4R)-3-
RN il ol
o} ooy P g g A £ sk 237 g 3073 3055 do (m, | dinoy11S-
carboxylate 4H); 3.54 (s, 3H); 3.58 (m, 1H); methyl-1H-
ﬁ;“” ] 401(s, 3H); 4.25 (g, 2H); 431 | Pymole-2-
N \\QNKS e\ (m, 1H); 7.03 (d, 1H); 7.24 (d, Cafboxamlf‘e
3 N 1H); 7.25 (d, 1H); 8.81 (s, 1H); | hydrochloride
4 9.35 (s, 1H). and
J Intermediate
\ 84
96 | cthyl 2-((3S,4R)-4-(3,4-dichloro-5- MS (ES): 554 (MH") for 3,4-dichloro-
methyl-1H-pyrrole-2-carboxamido)- Cy3HasCLNGO,S N-[(3S,4R)-3-
3-methoxypiperidin-1-yl)-4-(5- '"H-NMR: 1.10 (t, 3H); 1.77 (m, methoxypiperi
methylpyrazin-2-yl)thiazole-5- 2H): 2.18 (s, 3H); 2.55 (s, 3H); din-4-yl]-5-
carboxylate 3.38 (s, 3H); 339 (m, 3H); 3.56 | methyl-1H-
ﬁ;“/ S (m, 1H); 4.06 (g, 2H); 429 (m, | PYole-2-
vl ONK e 2H); 7.15 (d, 1H); 8.58 (s, 1H); Carboxamlf‘e
% N 8.69 (s, 1H); 12.14 (s, 1H). hydrochloride
/ :2 and
" Intermediate

85




1.90 (m 1H); 2.0 (m 1H); 2.27 (s, 3H); 3.25 (m 2H);
3.46 (s, 3H; 3.52 (m 1H); 4.10 (m 1H); 4.17 (q,
wQ@k)os/182430 (m 1H); 4.53 (m 1H); 7.20 (d, 1H) PCTG8908/050431
(dd, 1H); 7.61 (t, 1H); 8.58¢4d, 1H); 9.30 (s, 1H).
F 98 Ethyl 2-((35,4R)-4-(3,4-dichloro-5-
m rln\
Ex3. ﬂoﬁﬂ?%ﬁ?ﬂperl din-1-y1)-4-(4 Data SM
i “v ) S VAVINLS Al DOXY uu \Il\ii .

97 MSe - ( { -d C 01‘% 4 di @ES EE&iNspammeorg_ 3,4-d1ch10r0-
f 1 uet lpﬁpj’&ble&&w&ﬂmﬁdo)ﬂe le-2- N-[(3S,4R)-3-
car bolgng de hydrochl or| de an %ﬁ%‘?ﬁé@f@ﬁ% 84 O T o
v pPRnethoxypiperiggy-1yypak(3- . . | , %%1791 le_ll\gwR methoxypiperi
( &%) : %27 & %“9 2|66 é M din-4-y1}-5-
L Hﬁ”i fyfifo : 1%(@1}@@0@4& Bi3): 07 1
2Hparbdx@fie(m 1H); 4.87 (m Em methyl-1H-
(d, ,1H) ;. 8.46 (s, 1H); 8.78 (& 31t19{)3 29 (o, IH); 3141&)(,s . 4§ymlez
(s, . WO 2008/ 1% ; 9’ 931219}02/1% 8143111_.1 - et
83 - [Ex ﬁ"p und Dad a %4%%3 T Et - 1) carboxamide
21 ((3%, 4R) - 4-(3,"4=di 54 4.17 (q, 2H); 4.30 (m, 1H); 4.53 _
mgt hy1- 1H pxr r oI e- ar boxam do) - hydrochloride
3{f1 uor opi peri di n- 1- yAy\4- (1 fist Rk 7.20 (d, TH); 7.49 (dd, and
1H 1, 2, 3-tri azol - 4°yI\.t i azol e 15- 1Y |lgadee I f ]
fluoropiperidi n-4-yl]-5- nmefBB0-(LHdxrol e- 2-
car boxam de hydrochl oride and Internediate 81 0 86
1t 20—t N3 n v n

9817 @Yé%w) 334 C?%hloro -5- | MS (ES): 557 (MH") for 3,4-dichloro-

methyl-1H-pyrrole-2-carboxamido)- Cy3Ha,FCLNSO,S N-[(3S,4R)-3-
3-fluoropiperidin-1-yl)-4-(4- 'H-NMR (CDCly): 1.77 (m, 2H); fluoropiperidi
methoxypyrldln-z-yl)thlaZOIC-5- 2.08 (m’ 3H), 227 (S, 3H), 3.33 1’1-4-yl]-5-
Carboxylate (m’ 2H), 348 (m’ IH), 4.14 (S, methyl-lH-
i : \C' . ] 3H); 433 (q, 2H); 4.66 (m, 1H); | Pyrole-2-
Ny, .
Y CNKS e | 487 (m TH): 5,05 (1) 7.21 carboxamide
S i (d, 1H); 8.46 (s, 1H); 8.78 (d, | hydrochloride
4 1H); 9.0 (d, 1H); 9.42 (s, 1H). | and
J Intermediate
\ 84




3H); 3.35 (m 2H); 3.72 (s, 3H); 4.10 (s, 3H); 4.11
(m 1H); 4.39 (m 2H); 4.90-5.06 (d, 1H); 7.27 (d,
W(1|2{)08/1824&8 (s, 1H); 12.10 (s, 1H) . /H PCT/GB2008/050431
N 2---N 100 met hyl _gs_
2- ((35 4R) - 4- (3, 4-di chl or o- 5-
m rln\
Ex3{ Comaaygdper | d| n- 1 -yl) 4- (6] Data _ SM
( - @-ﬂi EE&)( §$74M)[_I+3-f0r 3,4'diCh10rO-
f I e mmmppwacblea-éhrmﬁﬁdo)net yls 1 role- 2- N-[(3S.,4R)-3-
car boxam.de.hydrochl ori de andﬁ 2%%7 e 83 0 o
T| Fdfuogopipeyidin-1-yl)-44i -meplpyl- ,HHQMRl 1|\B~/5gm /A1) 2.18@Q, fluoropiperidi
11 20
3| 50T gt LM RRN- 5 0 $30 a5 (higiy 4. e (&H>H) n-A-ylFs-
pmosise(n 21 100:5 ol dy gk Gy Fyly | vt
1o W F* WO 2008/ 1524 L&chysazstms/o@qami) 7284 pyrrole-2-
(= un 1 et h :
2] ( q,,, fgq | or 0- 51 (d, 1H); 8.68 (s, 1H); 12.10 (s, | carboxamide
met hylH 1Hopy[;:r oI e- 2 cailboyam qp@; hydrochloride
3{f I uoropi peridin- I -y1l)=4- (6 and
mgt hoxypyri di n-2-yl)thiazol e{5- carboxyl ate
Intermediate
81
100 | methyl 2-((35.,4R)-4-(3,4-dichloro-5- | \rq (ES): 543 (MH") for 3,4-dichloro-
methyl-1H-pyrrole-2-carboxamido)- CyyHa,CLFN<O,S N-[(3S,4R)-3-
3-fluoropiperidin-1-yl)-4-(6- 'H-NMR: 1.88 (m, 2H); 2.20 (s, fluoropiperidi
methoxypyridin-2-yl)thiazole-5- 3H); 3.39 (m, 1H); 3.52 (m, 1H); n-4-yl]-5-
carboxylate 3.64 (s, 3H); 3.82 (s, 3H); 403 | methyl-1H-
(m, 1H); 4.35 (m, 2H); pyrrole-2-
/Z_j\( 4.90~5.06 (d, 1H); 6.85 (d, 1H); | carboxamide
722 (d, 1H); 7.27 (d, 1H); 7.76 | hydrochloride
(t, 1H); 12.11 (s, 1H). and
Intermediate
83




(of
fl

ci M5 (ES):
uor opi peri di

- 1Hpyrr ol e- 2-

542 (M#) for 3,4-dichloroN[(3S, 4R)-3-
n-4-yl1]-5- methyl

w@ a00s0zams de hydrochl oride Internmedi ate 85 OPQT/GBR008/050431
v-kr n Q...... 22i i 23. gd2k 1 N 6v3 1..
111 NVR: 1. 10 (t, 3H)' 1.88 (m and 2H) 2.20
QI—I\ 255 /c 331 /m ’)I—I\ QR’)/I('\/I/dd’
EX1 ﬁomwd(q, 2H) ; 4 35 (m Data 4. 90-5. 06 (d, 1H); |SM
108 LRt Y AR P gt PMS (R sao it o (| 24-dichloro-
21 o 14R>pﬁrd1&24caelbds<lah@d<g- 5 N-[(3S.,4R)-3-
met hea?, yrrol e- 2- car boxam g63H23%12FN603S o
1P W%ﬁd%lﬁm 444) - 4- (3 | 'H-NMR: 1.10 (t, 3H); 1.88 (m, | fluoropiperidi
fl 2 azol e-%- carboxyl ate ciCl Aullo5e
(SRR AR b L ST O PG il e
f | vabopylperi di n-4-yl]-5- nefhw I methyl-1H-
carboxani de hydrochl ori de anda?ér%t 1%%%33 4%%4((1% T[T
ci . 22i 2k ZH,),14508 (q 3HOQ 34 (i MR | Pyrrole-2-
Cl \3 m. 3H); 2.29 (s,  3H); b id
; Co)sokalaa (s - b e 7 iy Dl | corbosemide
(1 58 (m 1H); 3- 4299 ( dpylH) 70 & % (19,09 | hydrochloride
1H) ; 7. 41 (dd 1H); 7.9=(t, H);(’8.5)3r (cP,(fL );’ 1O'Oland
(s, 1H). /' H (s, 1H).
Intermediate
85
102 | ethyl 2-((3S,4R)-4-(3,4-dichloro-5- MS (ES): 545 (MH") for 3,4-dichloro-
methyl-1H-pyrrole-2-carboxamido)- CyoHy CLFN5O5S N-[(3S,4R)-3-
3-fluoropiperidin-1-yl)-4-(3- fluoropiperidi
PP yh-a 'H-NMR CDCI3: 1.18 (t, 3H); PP
fluoropyridin-2-yl)thiazole-5- n-4-yl]-5-
2.09 (m, 3H); 2.29 (s, 3H); 3.31
carboxylate methyl-1H-
(m, 1H); 3.50~3.71 (dd, 1H);
pyrrole-2-
4.17 (q, 2H); 4.31 (m, 1H); 4.53
Nt _< carboxamide
< > \ (m, 1H); 4.83~4.99 (d, 1H); 7.02
$§ hydrochloride
F (d, 1H); 7.41 (dd, 1H); 7.51 (4, q
an
1H); 8.54 (d, 1H); 10.01 (s, 1H).
Intermediate
86
103 | methyl 2-((3S,4R)-4-(4-chloro-3- MS (ES): 520 (MH") for Intermediate
cyano-5-methyl-1H-pyrrole-2- C1HysCINSO,S 119 and
carboxamido)-3-methoxypiperidin-1- | g NMR: 1.77 (m, 2H); 2.21 (s Intermediate
yl)-4-(1-methyl-1H-1,2,3-triazol-4- 81

yl)thiazole-5-carboxylate
/ N

K C _<\

Cl

o//,

3H); 3.33 (m, 2H); 3.36 (s, 3H);
3.58(m, 1H); 3.73 (s, 3H);
4.03(m, 1H); 4.12 (s, 3H); 4.28
(m, 2H); 7.77 (d, 1H); 8.69 (s,
1H); 12.68 (s, 1H).




103 net hyl

cyano- 5- net hyl- 1H pyrrol e- 2-

w@ 20080388 do) - 3- met hoxypi peri di n- 1-
yl)-4-(1-methyl-1H1, 2,3 -tIgfz
yI ) thi azol e-5-car boxyl ate M5 (ES):

fnr

EXl

Lilonmunj.il 77 (m 2H);

2.21

104’

O—O(/)N'H

q

0
AR 7
Ny Bthieoias-earbhOylated
Ar boxam dp) 3- et hoxyp| peri di

tl‘kyz 2- Cg%:% 4R)44- lr%ro- H

kyanb2s- Byt Hipfrrole-2- /

)wbmmlﬂs)sé:fmm@@meué@um
54~ (4

i

e- 2-

Cl

O

K, O _<\

o//,

~ )
AN~

17a—

T MY (HS);

c2114%2

2-((35,4R)-4-(4-chl oro- 3-

zol -

04

PCT/GB2008/050431

D

520 (M#) for
Pata 3.33 (m 2H)

SM

3H) ;
A0St

SEOYME) 69 (s,
Id;j‘}zl;bl\NgO'\g o f
JH&\%MR Ews@mpll)lmz@@st a

or 0- 3-

ﬁ@)@%} (s, BHD WAy, 2bi
’§%E{§9f‘1%, 3.60 (s, 3H); 3.72
(s, 3H); 3.96 (m, 1H); 4.25 (m,
2H); 7.75 (d, 1H); 8.01 (s, 1H);
12.67 (s, 1H).

S,

~

Intermediate
CNi9 and

Intermediate 9

105

ethyl 2-((3S,4R)-4-(4-chloro-3-cyano-
5-methyl-1H-pyrrole-2-
carboxamido)-3-methoxypiperidin-1-
yl)-4-(pyrimidin-2-yl)thiazole-5-
carboxylate

2
B UYaYe

Cl

Z!

Iz

MS (ES): 531 (MH") for
Ca3H24CIN7O4S

'H-NMR: 1.08 (t, 3H); 1.77 (m,
2H); 2.21 (s, 3H); 3.33 (m, 2H);
3.35 (s, 3H); 3.58(m, 1H); 4.10
(q, 2H); 4.28 (m, 2H); 7.76 (d,
1H); 8.71 (m, 1H); 8.67 (m, 1H);
8.84 (m, 1H); 12.68 (s, 1H).

Intermediate
119 and

Intermediate 1

106

ethyl 2-((3S,4R)-4-(4-chloro-3-cyano-
5-methyl-1H-pyrrole-2-
carboxamido)-3-methoxypiperidin-1-
yl)-4-(3-fluoropyridin-2-yl)thiazole-
5-carboxylate

//N

Cl

ZT

MS (ES): 548 (MH") for
C24H24CIFN6O4S

'H-NMR: 1.03 (t, 3H); 1.75 (m,
2H); 2.21 (s, 3H); 3.34 (s, 3H);
3.36 (m, 2H); 3.56 (m, 1H); 4.02
(m, 3H); 4.26 (m, 2H); 7.56 (m,
1H); 7.80 (m, 2H); 8.46 (d, 1H);
12.68 (s, 1H).

Intermediate
119 and
Intermediate

86




IHNR 1.75 (m 2H); 2.20 (s, Internediate 9

y1)-4-(1-methyl -1H 1,2, 4-triazol -5- 3H); 3.34 (s, 3H);
wWE2®3/16208 2H) ; yl ) thi azol e- 5- car boxyl at e 3. 5BCTVGB10dB/050431

3.60 (s, 3H); 3.72 CiN (s.g@H; 3.96 (m 1H); 4.25

(m 2H); 7.75 (d, 1H); 801 (s, 1H); 12. 67 (s,

(=) 105 ot h\ll 2 //QL—\ AR\ .4 //I chl-oro-3 r\\]la_n_g_ns X
Ex( E€ompyynd( VH+) for | nter ned| R SM

'y

E hiethok 28R 13- retiHosoybic e (M (ES)1 545 MR forog ( t , | termediate
3H).; 77 Intermedi ate 1 119 and
y%‘ﬂe]‘tl}sb]ré‘@/ﬂﬂ P? -yl )t hi azol 52%{265%7()@ 21 (s, 3H; o
3
4

3@bbxamidbh-3 mem@;r qyéﬁualtp. 3.35 (s, 3H); 3.58(m 1H)Intermediate
10 Cl//N( 28(m 2H): 7.76 (d, \ENth-é5

5-carboxylate

Cl //
[\ ji\;

=
o"’O
A

108 | c(hyl 2-((38,4R)-4-(4-chloro-3-cyano- | MS (ES): 533 (MH") for Intermediate
5-methyl-1H-pyrrole-2- Ca3Ho6CIN7O4S 119 and
carboxamido)-3-methoxypiperidin-1- | 'H-NMR: 1.28 (t, 3H); 1.75 (m, Intermediate
yl)-4-(1-methyl-1H-imidazol-4- 2H); 2.21 (s, 3H); 3.17 (m, 2H); 12
yl)thiazole-S-carboxylate 3.33 (m, 2H); 3.36 (s, 3H); 3.61

(m, 1H); 3.94 (s, 3H); 4.29 (m,

Cl,
.. _< o’ | 3H): 7.77 (d, 1H); 8.55 (s, 1H);
\
\j 9.17 (s, 1H); 12.72 (br, 1H).

O T,

Examples 109-125

The following compounds were synthesized according to the procedure described for

Example 1.

Ex | Compound Data SM




8.84 (m 1H);
2-((35,4R)-4-(4-chl oro- 3-cyano-
wo pdos/1sRds at e
119 and

1.03 (t,
’\

12.68 (s, 1H).

5- et hyl -

3H); 1.75 (m

106 et hyl
MS (ES):

/ S

262 21

548 (MH) for
1H pyrrol e- 2- C24H24CLP¢BG82008/050431
car boxamni do) - 3- met hgxypi peridin-1- 111-NWR

I nt ernedi ate
4 /Q flllnrnn\lrldln 2 \ll\fhl a-/nln

4F0na)@41d( s,

3H)

$.1HY

b -

ole-2g:aier>iam1d0V\@ 2008/

Corrpound Data SM 107
methoxypiperidin-1-yl)-4-(1-methyl-

1H-1,2,3-triazol-4-yl)thiazole-5-

carboxylic acid

MMQ« °

o//,
T

86 5- carl

bdafr ate 3.36 (m 2H):

'H-NMR: 1.77 (m, 2H); 2.19 (s,
3H); 3.27 (m, 2H); 3.39 (s, 3H);
3.58 (m, 1H); 4.03(m, 1H); 4.15
(s, 3H); 4.29 (m, 2H); 7.18 (d,
1H);8.70 (s, 1H); 12.17 (s, 1H);
14.15 (s, br, 1H).

SM

—S A2 T2 7 5P
118 (ES)1 )5 (MH NROrL2. 68
152418RCT/ GR2008/ 050431

Example 92

110 | 2-((35,4R)-4~(3,4-dichloro-5-methyl- | \1q (ES): 540 (MH") for Example 93
1H-pyrrole-2-carboxamido)-3- CyHasCLNOLS
methoxypiperidin-1-yl)-4-(3,5- 'H-NMR: 1.77 (m, 2H); 2.19 (s,
dimethylpyrazin-2-yl)thiazole-5- 3H); 2.31 (s, 3H); 2.46 (s, 3H);
carboxylic acid 3.27 (m, 2H); 3.37 (s, 3H);

Cl Cl
Y y 3.58(s, 3H); 3.58 (m, 1H);
) e Q’“ s 4.03(m, 1H); 4.29 (m, 2H); 7.18
Y O
o\ N (d, 1H); 8.44 (s, 1H); 12.16 (s,
N
7 N | 1H).
—
111 | 2-((3S,4R)-4-(3,4-dichloro-5-methyl- Example 94

1H-pyrrole-2-carboxamido)-3-
methoxypiperidin-1-yl)-4-(6-
methoxypyridin-2-yl)thiazole-5-

carboxylic acid

\

N
—
—/ \

MS (ES): 541 (MH") for
CyoHy3C1LNsOsS

'H-NMR: 1.77 (m, 2H); 2.19 (s,
3H); 3.30 (m, 1H); 3.40 (s, 3H);
3.40 (m, 1H); 3.58 (m, 1H); 3.99
(s, 3H); 4.27 (m, 2H); 4.40 (m,
1H); 7.17 (d, 1H); 7.18 (d, 1H);
7.97 (d, 1H); 8.10 (t, 1H); 12.16
(s, 1H).




e

5-
w@ a00803am8 do) - 3- met hoxypi peri di n- 1-

t hyl

nmet hyl - 1H pyrrol e- 2-

2-((3S,4R) - 4-(4-chl oro- 3-cyano-

PCT/GB2008/050431

y1) -4- (5-met hyl pyrazi n- 2-yl ) gdi azol e- 5-carboxylate C
ES): 545 (M#+) for Internediate 119 and
ME (

Lnt-ak nr‘g_d_l_a_t_g_gl: CRAERECINZOAE \ /\ I r\f \
Ex 10§ ompapndn_ ( (35, 4R) - 4- (4-chl Haga 3 cyano- SM
TEYEEERATTANE R TR g5 QES): 541 (Mt for Example 95

Y1) étetdaydoxaﬂﬂxd i3dazol - 4

yl )tﬁﬁ) azol e-5-car box late o C PzHZR%Z%J?%ﬁS 533 (I\/H+)

f )Fnethﬂxéfpll@éﬂdlat]eyli 4and | nt erlnaqiMRt e1 ‘,192(m 2H); 2. 19

Cc? 51 L. 28 (1, 5 (m

ST PR MBI P (3 s Gaigin: Sges. (gﬂ

3 -I):arbaxﬁﬂc dend 1H); 3.94 (s, (B?I) ( H% 7,

(4 c1H: 855 (s, 19 9.17 $ (%-I)%%)’lgb%(f B ’,4'%%

\ {E)ﬁan'pl es 1 )Qm;%ﬁ) 4T308(n, clIH)pWIl171(}((1]I

C) S esi zed a¢cordin rocedurp

i ”Er, or@ pl 0% 50 d Q)P eI LTES:

8.62 (d, 1H); 12.16 (s, 1H).

113 | 2-((35,4R)-4-(3,4-dichloro-5-methyl- | \1q (ES): 526 (MH") for Example 96
1H-pyrrole-2-carboxamido)-3- CyHyrCLNGOSS
methoxypiperidin-1-yl)-4-(5- 'H-NMR: 1.77 (m, 2H); 2.19 (s,
methylpyraz1n-2-yl)th1aZO16-5- 3H), 2.61 (S, 3H), 3.40 (S, 3H),
carboxylic acid 3.38 (m, 2H); 3.59 (m, 1H); 4.00

° ) \Cl 9y o (m, 1H); 4.29 (m, 1H); 4.46 (m,
) N”ON s 1H): 7.16 (d, 1H); 8.68 (s, 1H);
H o o K / OH
o\ N 9.29 (s, 1H); 12.14 (s, 1H);
N
7N | 15.75 (s, 1H).
=

114 | 2-((35,4R)-4-(3,4-dichloro-5-methyl- | \1q (ES): 529 (MH") for Example 97
1H-pyrrole-2-carboxamido)-3- CyHyoCLFNsO.S
methoxypiperidin-1-yl)-4-(3- 'H-NMR: 1.77 (m, 2H); 2.19 (s,
fluoropyridin-2-yl)thiazole-5- 3H); 3.37 (s, 3H); 3.40 (m, 2H);
carboxylic acid 3.56 (m, 1H); 3.96 (m, 1H); 4.26

° / \C' . | 2H) 717 (4, 1H); 7.54 (dd,
N N"QN s 1H); 7.79 (t, 1H); 8.46 (d, 1H);
H l) o K / OH
o\ N 12.16 (s, 1H); 12.82 (br, 1H).
N
. \




| Ex Conpound Data SMI WD

2008/ 152418PCT/ GB2008/ 050431 - 87 - Ex Conpound Data
w®k002A2428 ((3S, 4R) - 4- (3, 4-di chl oro-5-net hyl -  PCT/GB2008/050431

1H pyrrol e- 2- carboxam do) - 3-gg _

nethoxyplperldln 1-y1)-4-(1-nmethyl 141, 2, 3-tri azol -4-y

1 hl \ ; '—_\1 = / l\/l—l.l-\

EXf ).Coeamwﬂe 92  Cl9H21CI2N7O®Rtap NVR 1,77 (m 2H)|SM

) ,oogkb,on,o%(l
11?4? E ‘b%)(ﬁq(? il%lQhT%ol% IMS E9 SR(MEF) for7. 18 (dExample 28
ngﬁfblé-gvcaﬂﬁdkamﬂcﬁ))—'ﬁ (s, 1 br,
s (5 TRbinateEROS |2
i- @P%’PZTWHL HD;: (ﬁ ch!jou)r 035 PEINIMIR- 1.77 (m, 2H); 2.19 (s,
- - O -
me BX{O?% @élrzz g %5@% 4- (3, $3H); 3.40 (m, 2H); 3.37 (s, 3H);
di| obbyyljzyacakzi n- 2- yl ) t hi azol ¢45 rboxyhi £ agird ,Gic
VB QES) 540 (MH+) for Exanpl@ EETCARS IOV
1+N/:\1. 77 (m_2H); 2,19 ($(m,2H); 7.17 (d, 1H); 7.54 (t,
N”QN s | 1HY; 7.75 (¢, 1H); 8.46 (s, 1H);
N | % Jow
° F N 12.16 (s, 1H); 12.82 (br, 1H).
N
7\
O
\

116 | 2-((35,4R)-4~(3,4-dichloro-5-methyl- | \1q (ES): 503 (MH") for Example 99
1H-pyrrole-2-carboxamido)-3- C1sH1sCLFN,O5S
fluoropiperidin-1-yl)-4-(1-methyl-1H-

PP yh-4- Y 'H-NNMR: 1.88 (m, 2H); 2.19
1,2,3-triazol-4-yl)thiazole-5-
(s, 3H); 3.27 (m, 2H); 3.35 (m,
carboxylic acid
2H); 3.53 (m, 1H); 3.65(m, 1H);
4.13 (m, 1H); 4.39 (m, 2H);
C{ : (m. 111439 (n, 280
\ 4.90~5.06 (d, 1H); 7.29 (d,
i /“_ 1H);8.70 (s, 1H); 12.10 (s, 1H).

117 | 2-((35,4R)-4~(3,4-dichloro-5-methyl- | \1q (ES): 529 (MH") for Example 100
1H-pyrrole-2-carboxamido)-3- CyHoCLFNsO.S
fluoropiperidin-1-yl)-4-(6-

PP yh-a-C 'H-NMR: 1.88 (m, 2H); 2.20 (s,
methoxypyridin-2-yl)thiazole-5-
3H); 3.39 (m, 2H); 3.50~3.71
carboxylic acid
(dd, 1H); 3.97 (s, 3H); 4.14 (m,
1H); 4.43 (m, 2H); 4.92~5.08 (d,
/Z_j\(m’% >—<\ 1H); 7.16 (d, 1H): 7.30 (d, 1H);
7.98 (d, 1H)8.10 (t, 1H); 12.12
(s, 1H).




3H); 2.31 (s, 3H); 2.46 (s, 3H); 3.27 (m 2H); 3.37
(s, 3H; 3.58(s, 3H; 3.58 (m 1H); 4.03(m 1H); 4.29

W@ gosak8 7. 18 (d, 1H); 8.44 (s, 1H); 12.16 (spCEB2008/050431
H OH / N\ N 111

2- ((35 4R) 4- (3 4- di chl or o- 5- rrethyl

Pl St s °7

5
’2#121%@02&\5%&)03;&111%3 1.77
0 (m 1H); 3.40 (s, 3H); 3.
muowpwrlégl 13ip4-(%. 27 (m 2

D ObdoA#AIBRICT/ GB2008/ 050431

| “"G«ﬁl

C

§
F

ST 35 (m
D (1 291

S B sbun 8
3.50~3.71 (dd, 1H); 4.11 (m,

1H); 4.43 (m, 2H); 4.92~5.08 (d,
1H); 7.27 (d, 1H); 8.68 (s, 1H);
9.25 (s, 1H);12.10 (s, 1H); 15.64

(s, 1H).

Data SM
TS=—CTarboxytTT au o—CT T Example 101
)MISMMH ) for o

119 | 2-((35,4R)-4~(3,4-dichloro-5-methyl- | \1q (ES): 517 (MH") for Example 102
IH-pyrrole-2-carboxamido)-3- CyoH7CLE,N5O58
fluoropiperidin-1-yl)-4-(3-
PP v 'H-NMR: 1.87 (m, 2H); 2.19 (s,
fluoropyridin-2-yl)thiazole-5-
3H); 3.29 (m, 1H); 3.50~3.71
carboxylic acid
(dd, 1H); 4.01 (m, 1H); 4.32 (m,
c 2H); 4.89~5.05 (d, 1H); 7.32 (d,
/Z_j\‘(“m { ) —<\ 1H); 7.54 (dd, 1H); 7.76 (t, 1H);
s 8.46 (d, 1H); 12.13 (s, 1H);
12.88 (br, 1H).
120 Example 103

2-((3S,4R)-4-(4-chloro-3-cyano-5-
methyl-1H-pyrrole-2-carboxamido)-
3-methoxypiperidin-1-yl)-4-(1-
methyl-1H-1,2,3-triazol-4-yl)thiazole-

5-carboxylic acid

K C _<\

N

o//,

MS (ES): 505 (MH") for
C20H»1CIN3O,S

'H-NMR: 1.74 (m, 2H); 2.21 (s,
3H); 3.33 (m, 2H); 3.50 (s, 3H);
3.58(m, 1H); 4.01 (m, 1H); 4.15
(s, 3H); 4.28 (m, 2H); 7.98 (d,
1H); 8.70 (s, 1H); 13.03 (s, 1H);
14.20 (br, 1H).




112 2-((3S, 4R)-4- (3, 4-di chl oro-5- net hyl -
(M) for
WE20BAEIPLNS505S

1.

2

79 (m 2H); 2.19 (s,

-91 -
met hoxypyr| d| n- 2- yI )thiazol e-5- 3H);

40 LS

Ex3

‘ac (m 2H)]

L n

2

methyl-1H-pyrrole-2-carboxamido)-
3-methoxypiperidin-1-yl)-4-(1-
methyl-1H-1,2,4-triazol-5-yl)thiazole-

5-carboxylic acid
//N ?

O
N i, <
C \
N
o‘\

)

AN~

Cl

y: e e

M5 (ES):

Exanple 95 1H pyrrol e-2-car boxam do) - 3-
met hoxypi peri di n- 1-y1) - 4- ( 4- PAHGERIRS/050431

3.32 (m 2H):
Datgg (m 1H): 7.17 (d,

541

SM

TRISTES) 34d ) B 02 (o
C20H21C1N804S
'H-NMR DMSO-D6 (DMSO-d¢)

&: 1.77 (m, 2H); 2.21 (s, 3H);
3.33 (m, 2H); 3.50 (s, 3H);
3.58(m, 1H); 4.01 (m, 1H); 4.08
(s, 3H); 4.28 (m, 2H); 8.05 (d,
1H); 8.25 (s, 1H); 13.16 (s, 1H);
15.47 (br, 1H).

Example 104

122

2-((3S,4R)-4-(4-chloro-3-cyano-5-
methyl-1H-pyrrole-2-carboxamido)-
3-methoxypiperidin-1-yl)-4-
(pyrimidin-2-yl)thiazole-5-carboxylic

acid

Cl

MS (ES): 503 (MH") for
C21H20CIN7O4S

'H-NMR: 1.76 (m, 2H); 2.20 (s,
3H); 3.33 (m, 2H); 3.50 (s, 3H);
3.60(m, 1H); 3.99 (m, 1H); 4.28
(m, 2H); 7.94 (d, 1H); 8.78 (s,
1H); 8.83 (s, 1H); 9.35 (s, 1H);
12.30 (s, 1H); 15.28 (br, 1H).

Example 105

123

2-((3S,4R)-4-(4-chloro-3-cyano-5-
methyl-1H-pyrrole-2-carboxamido)-
3-methoxypiperidin-1-yl)-4-(3-
fluoropyridin-2-yl)thiazole-5-
carboxylic acid

N

K. C _<\

Cl

O//,

MS (ES): 520 (MH") for
C1,HFCINGO,S

'H-NMR: 1.75 (m, 2H); 2.21 (s,
3H); 3.33 (m, 2H); 3.36 (s, 3H);
3.58(m, 1H); 3.98 (m, 1H); 4.26
(m, 2H); 7.54 (m, 1H); 7.78 (m,
2H); 8.46 (d, 1H); 12.76 (br,
1H).

Example 106




2-((35,4R) -4- (3, 4-di chl or o- 5- net hyl -

(M) for
WE2MB122G12N604 S

1.77 (m 2H); 2.19 (s,

-92 -
rret hyI pyra2| n-2-yl)thiazol e- 5- 3H)

3-methoxypiperidin-1-yl)-4-(5-
methylpyrazin-2-yl)thiazole-5-

carboxylic acid

: N,,@{\ 3?
R

M5 (ES): 526

Exanple 96 1H pyrrol e-2-car boxam do) - 3-
met hoxypi peri di n- 1-y1) - 4- ( SpC/EBRMB050431

'H-NMR: 1.75 (m, 2H); 2.21 (s,
3H); 2.60 (s, 3H); 3.33 (m, 2H);
3.35 (s, 3H); 3.50(m, 1H); 3.98

(m, 1H); 4.28 (m, 2H); 7.85 (d,

1H); 8.62 (s, 1H); 9.29 (s, 1H);

12.84 (s, 1H); 15.77 (br, 1H).

2.61 (s, 3H); 3.40
} / o] ’)I—l\ Q -Q / o] ’_l_ .
EX4 @@mp@nél (m 1H): 4. 291)(%‘\' 1H) 4 46 (m H | SM
Ay Ty T o 808y ’ T Examplc 107
» 243 4R)-444)-chlorg-Bhey -5 ( _&@& 517 (MH\I) tor xampre
methyl-1H-pyrrole-2-carboxamido)- | CaoHorCIN;O4S

125

3-methoxypiperidin-1-yl)-4-(1-

carboxylic acid

SoRey

N
O

N
Cl

2-((3S,4R)-4-(4-chloro-3-cyano-5-
methyl-1H-pyrrole-2-carboxamido)-

methyl-1H-imidazol-4-yl)thiazole-5-

MS (ES): 505 (MH") for
C1H2CIN,O4S

'H-NMR: 1.75 (m, 2H); 2.21 (s,
3H); 3.33 (m, 2H); 3.36 (s, 3H);
3.58(m, 1H); 3.82 (s, 3H); 3.98
(m, 1H); 4.26 (m, 2H); 7.82 (d,
1H); 7.93 (s, 1H); 8.37 (s, 1H);
12.76 (br, 1H).

Example 108

Examples 126-140

The following compounds were synthesized according to the procedure described for

Example 43.

Ex | Compound

Data

SM




114 2-((35,4R)-4-(3, 4-dichl oro-5-nethyl -
(M) for
WE22AI2DLC1 2FNS5045
1HNVR 1.77 (m 2H);
fI uoropyr| d| n-2-yl)thiazol e- 5 3H)

r\lrlQ =g~ /m

EX4

M5 (ES):

Exanpl e 97 1H pyrrol e-2-car boxam do) - 3-
met hoxypi peri di n- 1- y1) - 4- $GF/GB2008/050431
2.19 (&3

3H) ;

Q6 /m 1

3.37 (s,
1

I_I\ 3
=9

529

3.40

éf@ﬁip(@nél (m 2H):

7. 1]

71)(3&2' 1H);

7.54 (dd

a o _a o

H

SM

12

NV RUTES AN ERT S ZPR A

{[(3,4-dichloro-5-methyl-1H-pyrrol-
2-yl)carbonyl]amino} piperidin-1-yl]-
4-(1-methyl-1H-1,2,4-triazol-5-yl)-
1,3-thiazole-5-carboxylate

Cl Cl

MSIUS): 604 INT10, (> 117

'H NMR: 1.84 (m, 2H), 2.18 (s,
3H), 3.34 (m, 3H), 3.72 (s, 6H),
4.38 (brs, 1H), 4.53 (d, 1H),
4.76 (d, 1H), 7.13 (d, 1H), 7.32
(brs, 5H), 8.02 (s, 1H), 12.18 (s,
1H).

Intermediate
103 and

Intermediate 9

127

Methyl 2-[(3S,4R)-3-(benzyloxy)-4-

{[(3,4-dichloro-5-methyl-1H-pyrrol-

2-yl)carbonyl]amino} piperidin-1-yl]-
4-[1-(2-methoxyethyl)-1H-imidazol-
2-yl]-1,3-thiazole-5-carboxylate

Cl /

o :
o \

Cl

'H NMR: 1.82 (br s, 2H), 2.17
(s, 3H), 3.13 (s, 3H), 3.31 (m,
1H), 3.46 (t, 3H), 3.61 (s, 3H),
3.82 (s, 1H), 3.97 (1, 3H), 432
(m, 2H), 4.48 (d, 1H), 4.72 (d,
1H), 6.94 (s, 2H), 7.06 (d, 1H),
7.28 (s, SH), 12.00 (s, 2H).

Intermediate
103 and

Intermediate 8

128

Ethyl 2-[(3S,4R)-3-(benzyloxy)-4-
{[(3,4-dichloro-5-methyl-1H-pyrrol-
2-yl)carbonyl]amino} piperidin-1-yl]-
4-(3-fluoropyridin-2-yl)-1,3-thiazole-

5-carboxylate

T
©) s

MS (ES): 632 (M+H);
'HNMR: 1.15 (t, 3H), 1.87 (m,
2H), 2.19 (s, 3H), 3.47 (m, 2H),
3.87 (s, 1H), 4.08 (q, 2H), 4.38
(m, 2H), 4.49 (d, 1H), 4.74 (d,
1H), 7.15 (d, 1H), 7.26 (s, 5H),
7.64 (d, 1H), 7.78 (m, 1H), 8.48
(s, 1H), 12.18 (s, 1H).

Intermediate
103 and
Intermediate

86




WD 2008/ 152418PCT/ GB2008/ 050431 - 89 - Ex Conpound
Data SM
WQ@2(083244R) - 4- (3, 4- di chl or 0- 5- et hyl 1H- pyr r ol ePCF/GBR®8X50431
am do) - 3- fluoropiperidin-l-yq)-4-(3 -
fluoropyrldln 2-yl)thiazol e-5- carboxylic acid %S

Rt

=
W

120N-5-0-S 1H N
oppgoungd, 19 (s 3H); 3.40 (MatpH): 3. 37 (s 3H) ; SM

Intermediate

. _ ; g 6
$ {[(3 H)dlcﬂlam%’-n{e‘ﬂ{ 1- 1 yrrol- V8. 16 ES3H) 5@3(1(1 Mﬁ')ﬁ flo@'S 103 and

& 2 }é}q;slr’b%g}%éaggll(ngl-}pmq:q}@ng _ ;j? NEIM? éﬁ% (g %P]ég 1@04 X Intermediate 6

Q%gila?é_ _gl)_“l- L i%éaf_y"); { &R 2(m4. 33|'d)n, 24, 9@551 @ﬁ)(

T ;, IH) ;8,70 : 1|

Ebﬁarboﬁﬂgt?( I\/I—H)%'fhor C 2(i H 2 46%’2 ]@) 1|@(%e]’g%§ Zﬂ-i-s’Nl\/R:

%gs m &H)9 2.20 (Ss, 3H) ; 353%8(63]@2&4)),,8&(501—}5, 71
7 (s, . 4. 14

9&115'&%@(@ I(—|); 7.H)16 (d, :U%D%(S?F%bl%&é&@ 7.98

i, 1R 8Y107(t) 1H); 12,12 (s, 1H. WO

D08/ 15242 8/ 31|- 90 - Ex Conpound Data

VM 118 2- ((J3S, 4R) § 4/ a4di chl or o- 5- net hyl -
+ pyr -2-car box m'odo)-3-
uor opiggeri di n-1 - yl) - (5-

bt hyl pyrazi n-2-yl)thi azole-%- M5 (ES): 514 (M) fof

A

EJ_

—~ -b’\ |_\/-\ = w/\ m/\ H\Q,)/-\

=

59
|9
N?B:Hmw

;2@3731(1 S [RS8 ST 5810, | Tvermediat
{[(3,4-dichloro-5-methyl-1H-pyrrol- | 2H), 2.18 (s, 3H), 3.34 (d, 1H), 103 and
2-yl)carbonyl]amino}piperidin-1-yl]- | 3.84 (s, 1H), 4.14 (q, 2H), 4.36 Intermediate
4-(1H-tetrazol-5-yl)-1,3-thiazole-5- (d, 1H), 4.51 (d, 1H), 4.73 (d, 112
carboxylate 1H), 7.08 (d, 1H), 7.20-7.38 (m,

J\_/Lﬁ 5H), 12.09 (s, 1H).

131 | Methyl 2-[(3S.,4R)-3-(benzyloxy)-4- | "H NMR: 1.68 (d, 2H), 2.19 (s, Intermediate
{[(4-chloro-5-methyl-1H-pyrrol-2- 3H), 3.72 (m, 6H), 3.21 (s, 2H), | 104 and
yl)carbonyl]amino }piperidin-1-yl]-4- | 4.26 (m, 2H), 4.51 (d, 1H), 4.68 | Intermediate 9
(1-methyl-1H-1,2,4-triazol-5-yl)-1,3- | (d, 1H), 6.92 (s, 1H), 7.21 (d,
thiazole-5-carboxylate 3H), 7.31 (d, 2H), 7.74 (d, 1H),
cl 8.12 (s, 1H), 11.62 (s, 2H).

Iz
o
o
D
~
Z
-~
!
Z




carboxylic acid 3H); 2.61 (s, 3H); 3.41 (m 1H);
3.50-3.71 (dd, 1H);4.11 (m cici 1H); 4.43 (m 2H);
wd208a5408 (d, 1H); 7.27 (d, 1H); 8.68 (s, 1H)PCT/GBRH08/050431
9.25 (s, 1H) 12.10 (s, 1H); . 64 (s, 1H). 119
2((35 4R) - (34d|chlor05rrethyl M5 (ES): 517
/I—Ll-\ f ok [aa] rln) 3
EXfl G&Hmﬂ%éru di n- I-yl) 4- (3- X, 7C12F2N5038 SM
Y, ' 2 I -
13iZ ¥§1 zjg [(3S"21R') §él§ﬁ,r{§8 ?f% aCI h iy 1%$t ?Ei\) ]‘1% fcf_' Intermediate
3| 3Q4Zhicko-5 métﬁgall,-lﬂlﬂ)yrroﬁzﬂl QH)12‘|)8 (s438% 3(3 (d, 1HH,Ci | 104 and
yl)carbonyl]amino } piperidin-1-yl]-4- | 3.84 (s, 1H), 4.14 (q, 2H), 4.36 Intermediate
(1H-tetrazol-5-yl)-1,3-thiazole-5- (d, 1H), 4.51 (d, 1H), 4.73 (d, 112
carboxylate 1H), 6.88 (s, 1H), 7.20-7.38 (m,
cl 5H), 7.72 (d, 1H), 12.09 (s, 1H).
| N R, O MS (ES): 571 (M+H),
H
O (o NN N N-N
o = N\
: J \‘S/\C NN
H
0]
o\

133 | Methyl 2-[(3S,4R)-3-(benzyloxy)-4- | 'H NMR: 1.82 (brs, 2H), 2.17 Intermediate
{[(4-chloro-5-methyl-1H-pyrrol-2- (s, 3H), 3.13 (s, 3H), 3.31 (m, 104 and
yl)carbonyl]amino } piperidin-1-yl]-4- | 1H), 3.46 (t, 3H), 3.61 (s, 3H), Intermediate 8
[1-(2-methoxyethyl)-1H-imidazol-2- | 3.82 (s, 1H), 3.97 (t, 3H), 4.32
yl]-1,3-thiazole-5-carboxylate (m, 2H), 4.48 (d, 1H), 4.72 (d,

Cl O/ 1H), 6.94 (s, 2H), 6.95 (s, 1H),
| I K 2 7.25 (m, 2H), 7.28 (m, 3H), 7.71
N 4
H § o"O\IYN N] (d, 1H), 11.60 (s, 1H).
o
O
o \

134 | Ethyl 2-[(3S,4R)-3-(benzyloxy)-4- 'H NMR:1.05 (t, 3H), 1.33 (m, Intermediate
{[(4-chloro-5-methyl-1H-pyrrol-2- 1H), 1.69 (m, 1H), 2.19 (s, 3H), | 104 and
yl)carbonyl]amino }piperidin-1-yl]-4- | 2.71 (s, 1H), 3.45 (m, 2H), 3.80 | Intermediate
(3-fluoropyridin-2-yl)-1,3-thiazole-5- | (s, 1H), 4.06 (q, 2H), 4.27 (d, 86
carboxylate 2H), 4.51 (d, 1H), 6.85 (s, 1H),

Cl 7.27 (d, 5SH), 7.53 (m, 1H), 7.72
H
| N | N, . (d, 1H), 7.81 (t, 1H), 8.51 (s,
"o O\‘ONY 1H), 11.61 (s, 1H).




2H); 4.89-5.05 (d, 1H); 7.32 (d, 1H); 7.54 (dd,
1H); 7.76 (t, 1H); 8.46 (d, 1H); 12.13 (s, 1H);
wa20088508 , 1H). 120 2-((35, 4R)-4-(4-chl or o- 3PCYEB603/050431
M5 (ES): 505 (M) for Exanp 103
rret hyl - 1H- pyrr ol e- 2- car boxam do) C20H21C1N8045
BB t-ROX Y -P oLy Ll T L NVR— 1 742}
Exp 231’“(150““‘1 met hyl - 1H-1, 2, 3-t | DI - 4-y1) t hi azol e- 3HSM
! V) :
13% gg't g}l [&ﬁ' 4R)4? 6§en(2§io’x>_[i-§-ﬂ ;g §§]Rf E)MéL‘;BH? f géb(ne,m Intermediate
2 :){[Z(gjchgﬁo$%nethyl UHdpyr1-Z0 (‘ 1HIH).95 &2 09), 699 (4H¥H), | 104 and
4 r
yl)carbonyl]amino} piperidin-1-y1]-4- | 2.71 (s, 1H), 3.42 (d, 2H), 3.80 Intermediate 6
(pyrazin-2-yl)-1,3-thiazole-5- (s, 1H), 4.15 (q, 2H), 4.35 (m,
carboxylate 3H), 4.48 (d, 1H), 4.56 (d, 1H),
cl 6.85 (s, 1H), 7.24 (d, 5H), 7.76
| N | (d, 1H), 8.75 (t, 3H), 11.60 (s,
"o 1H).

136 | Methyl 2-[(3S,4R)-3-(benzyloxy)-4- | 'H NMR: 1.86 (m, 2H), 2.21 (s, [ Intermediate
{[(4-chloro-3-cyano-5-methyl-1H- 3H), 3.58 (m, 4H), 3.72 (s, 6H), [ 105 and
pyrrol-2-yl)carbonyl]amino} piperidin-1 3.85 (s, 1H), 4.38 (br s, 1H), Intermediate 9
yl]-4-(1-methyl-1H-1,2,4-triazol-5-yl)-| 4.59 (d, 1H), 4.67 (d, 1H), 7.19
1,3-thiazole-5-carboxylate (s, 3H), 7.28 (s, 2H), 7.74 (d,

N 1H), 8.01 (s, 1H), 12.58 (s, 1H).
Cl 7
1
Y0,
O (v N N N-N
@] = \
Y{:%J
0]
o \

137 | Ethyl2-[(3S,4R)-3-(benzyloxy)-4- 'H NMR: 1.12 (t, 3H), 1.85 (d, Intermediate
{[(4-chloro-3-cyano-5-methyl-1H- 2H), 2.18 (s, 3H), 3.34 (d, 1H), 105 and
pyrrol-2- 3.84 (s, 1H), 4.14 (q, 2H), 4.36 Intermediate
yl)carbonyl]amino} piperidin-1-yl]-4- | (d, 1H), 4.51 (d, 1H), 4.73 (d, 112
(1H-tetrazol-5-yl)-1,3-thiazole-5- 1H), 7.20-7.38 (m, 5H), 7.72 (d,
carboxylate 1H), 12.09 (s, 1H).

Cl CN
O oSN N N N=N
O = 4
: J E\CN’&
H
0]
o




2008/ 152418PCT/ GB2008/ 050431 -
wW®R002242428 ( ( 3S, 4R) - 4- (4- chl or o- 3- cyano- 5-

met hyl - 1H pyrrol e- 2- car boxanyfo) -

O# \ N/ N-

WO
91 - Ex Conpound Dat a

PCT/GB200

3- met hoxypi peridin-1-yl)-4-(1-

Ex

a¢ Compoung s (ES) :

B oo a oo o

506 ( MH+

1382“‘
(%
1
mg

4

I
(1
(

Ve T2y
1H)j(44hko-Bra
>2yggaf(*396arh9ny§ua(mn

T

D yrhidakeliny2-1y3d-JHidrokz®! e- 5- c:
105
1H), 6.94 (s, 2H), 7.18 (s, 2H),

TR A
aﬂ(b‘J)STmékh 8l1Ks, 4
15, 47
SHNRAIGIE.
H(f%{erﬂgd S‘{ @ysﬂ)}f’oxam

piperi

ES) ;. 503 (M) for

Exanpl e
carboxylate m

Cl CN

O \ N
o %
©) S / N]
@]
o \

thi azg' P~V ~N .- V4 haovyvli o
e

8/050431

Dag3 Exanpl e 104

SM

i’g

o A

d {304(55') 3H), 3101 (s, 38,
9®b(s,31H), 3.97 (1, 3H), 4.32
(OB}, idoisad tHE 4. 72, M5

7.25 (d, 3H), 7.63 (d, 1H), 12.60
(s, 1H).

n,{ntermedlate

Zﬁmrm PHs, 3ﬁ) @531(@m 1H 105 and

Intermediate 8

139

Ethyl 2-[(3S,4R)-3-(benzyloxy)-4-
{[(4-chloro-3-cyano-5-methyl-1H-
pyrrol-2-

yl)carbonyl]amino} piperidin-1-yl]-4-
(3-fluoropyridin-2-yl)-1,3-thiazole-5-

carboxylate

Cl

'H NMR: 1.05 (t, 3H), 1.78 (m,
1H), 1.91 (m, 1H), 2.23 (s, 3H),
3.43 (m, 2H), 3.83 (s, 1H), 4.08
(q, 2H), 4.23 (d, 2H), 4.45 (d,
1H), 4.63 (d, 1H), 7.19 (s, 3H),
721 (s, 2H), 7.52 (t, 1H), 7.64
(m, 1H), 7.82 (t, 1H), 8.52 (s,
1H), 12.60 (s, 1H).

Intermediate
105 and
Intermediate

86




C211120CIN704S 1HNVR 1.76 (m 2H); 2.20 (s, 3H);
3.60(m 1H);

3.

33 (m 2H); 3.50 (s, 3H);

wd2@8/16m8 2H); 7.94 (d, 1H);
15.28 (br, 1H). \L", .
2-((35,4R) -4-(4-chl oro- 3- cyano 5-

—hptyl el oy r gl ga 2. car boxan
Ex_ lrﬁoﬁﬂ%’ﬂ?ﬂperldln | -y1)-4-(3

8.78 (s,

123

m rln\ 2

3.99 (m 1H);
12. 30 ( spC/EB2008/050431

3
-
1
9

{NMRhlolco 35:}1@11% 54bthy21121 ($

3.58(m 1H): 3|9

ﬁ“?ﬁr? 7.78 (m 2H);

SR

a

(pyrazin-2-yl)-1,3-thiazole-5-

carboxylate

Cl

¢

§

326 e h ki (ops A6 b
P45 E TR, 9P 4833 -
(d, 1H), 4.74 (d, 1H), 7.18 (s,
3H), 7.21 (s, 2H), 7.65 (br s,

,lH) 2, @O‘Qld 18); 32323( m 38%) ; )i

1H), 8.79 (m, 3H), 12.61 (s, 1H).

Data SM
14% TS Ao S B SR 100 ST B R | Intormediate

105 and

Intermediate 6

Examples 141-155

The following compounds were synthesized according to the procedure described for

Example 1.
Ex | Compound Data SM
141 | 2-[(3S,4R)-3-(benzyloxy)-4-{[(3,4- 'H NMR: 1.79 (m, 1H), 2.05 (m, | Example 126

dichloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
(1-methyl-1H-1,2,4-triazol-5-yl)-1,3-

thiazole-5-carboxylic acid

e
Sk

1H), 2.21 (s, 3H), 3.55 (m, 1H),
3.81 (s, 1H), 4.13 (s, 3H), 4.38
(brs, 1H), 4.58 (d, 1H), 4.72 (d,
1H), 7.18 (s, 3H), 7.29 (s, 3H),
7.29 (s, 3H), 7.97 (m, 1H), 8.31
(s, 1H), 12.96 (br s, 1H).




SM 124 2-((3S, 4R) - 4- (4- chl or o- 3- cyano- 5-

nmet hyl - 1H pyrrol e- 2- car boxam do) -
w2008t bxaxy/pi peri di n-1-y1)-4-(5- PCT/GB2008/050431
met hyl pyrazi n-2-yl )t hi azol e- carboxylic acid ci/; M
(ES) 517 (M#) for Exarrpl e 107 C22H22C1N7045
-L NND:

EX3

§39n(lmun21H) 3.35 (s

3H)

14§

7 HESURVAY (enzy Y)”fé[(?v (b.
21 ({cBRréBméh{Ktg p23- cyal

SM

3
19H§ 334 (d, 1H), 3.84 (s, 1H),

Example 130

met hyl - 1H pyrrol e- 2- car boxam| d
3) ﬁﬁ@%b&%f o meriding Ly hti-( 1436 (d, 1H), 4.51 (4, 1H), 473
m thi az I d
TP e S\l ooy bl o
G’ﬂ:ﬂrbéh?;@ibl%ﬁ):% 1H NVR 1. 75 i, 2H),;122924, 119, 3H)
33 (m ﬁH) 3.36 (s, 3H): 3.58(m 1H): 3.82 (s, 3H);
3 ; 4.26 (m 2H) 7.82 (d, 12.76 (br,8.37
($, )
py
@H 4
H
OH
143 | 2-[(3S.,4R)-3-(benzyloxy)-4-{[(3.,4- 'HNMR: 1.82 (br s, 2H), 2.17 Example 127

dichloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
[1-(2-methoxyethyl)-1H-imidazol-2-
yl]-1,3-thiazole-5-carboxylic acid

nro

O

Y{j]

(s, 3H), 3.31 (m, 1H), 3.46 (t,
3H), 3.61 (s, 3H), 3.82 (s, 1H),
3.97 (t, 3H), 4.32 (m, 2H), 4.48
(d, 1H), 4.72 (d, 1H), 6.94 (s,
2H), 7.06 (d, 1H), 7.28 (s, SH),
12.09 (s, 2H).

144

2-[(3S,4R)-3-(benzyloxy)-4-{[(3,4-
dichloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
(3-fluoropyridin-2-yl)-1,3-thiazole-5-
carboxylic acid

Cl Cl

| I H
N
H

OO-

"HNMR: 1.81 (m, 2H), 2.19 (s,
3H), 3.42 (m, 2H), 3.81 (s, 1H),
3.95 (m, 1H), 4.38 (m, 2H), 4.47
(d, 1H), 4.76 (d, 1H), 7.13 (d,
1H), 7.26 (s, 5H), 7.59 (d, 1H),
7.85 (m, 1H), 8.49 (s, 1H), 12.12
(s, 1H), 12.84 (br s, 1H).

Example 128




Exanpl es 126- 140 The foll owi ng conpounds were

synt hesi zed according to the procedure described for
wezaspba113. | Ex Conpound Data SM1 WD PCT/GB2008/050431

2008/ 152418PCT/ GB2008/ 05043%9p 93 - Ex Conpound Data

SM 126 Met hyl 2-[(3S, 4R)-3-(benzyl oxy)-4- M5 (ES):
604 / l\/l.l.l—l\ Lnt-ok nr‘g_d_l_af Q

EX{[F@Hmfuinélhl oro- 5- net hyl - 1H pPatdl - 1H NVR 1.84 (m |SM

Example 129

1 T St Rony T A noy b pert oi MR |3 3757y

ytiat-er medi aBe 9B.43 (m, 4H), 3.82 (s lH)

PR A AW
P

*hlchﬁ)ra’g Iﬁéth}yfﬁ)l f

- et hy| - 4-triazol -

QCE(TEOH}iH}HmO}P]PeSLdﬂhi"é(ﬂo‘l e

carboxylic acid
Cl

Doyrdgidghfly sl 22 ©))

1H)
R RN A
%‘.76((91 1§), 729, 5%)9?.1553
(m, 1H), 8.83 (d, 2H), 9.24 (s,
1H), 12.01 (s, 1H).

146

2-[(3S,4R)-3-(benzyloxy)-4-{[(4-
chloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
(1-methyl-1H-1,2,4-triazol-5-yl)-1,3-

thiazole-5-carboxylic acid

b*@

'H NMR: 1.72 (d, 1H), 2.10 (d,
1H), 2.22 (s, 3H), 3.45 (d, 2H),
3.84 (s, 1H), 4.16 (s, 3H), 4.31
(br's, 2H), 4.57 (d, 1H), 4.65 (d,
1H), 6.95 (s, 1H), 7.14 (d, 3H),
7.28 (d, 2H), 7.76 (d, 1H), 8.28
(s, 1H), 11.65 (s, 1H), 15.81 (s,
1H).

Example 131

147

2-[(3S,4R)-3-(benzyloxy)-4-{[(4-
chloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
(1H-tetrazol-5-yl)-1,3-thiazole-5-

carboxylic acid
oS
H
OH

'HNMR: 1.85 (d, 2H), 2.18 (s,
3H), 3.34 (d, 1H), 3.84 (s, 1H),
436 (d, 1H), 4.51 (d, 1H), 4.73
(d, 1H), 6.88 (s, 1H), 7.20-7.38
(m, 5H), 7.72 (d, 1H), 12.09 (s,
1H).

Example 132




\'NJ
11INVR 1.82 (br s,
W@ p08/1824a8 chl or o- 5- net hyl

3H),

00 \ 127 Methyl

2H)
3.31 (m 103 and

2-[ (35, 4R) - 3- (benzyl oxy) - 4-
2.17 Internediate
-1H pyrrol -

(s,

3H), BCL8B®S/050431

101 -
2 yI ) car bonyl ] am no} pi peri di n- 1- yl]- 1H), 3.46 (t,
2. 61 [( S Lnt-ok w‘g_d_l_a_t_g_g
EX4- Fpn(lzuwét hoxyet hyl)-1Himi §&26- 3.82 (s, 1H), 3.9fSM
14:5 49 [&? ﬁ%)-%-gﬁenﬂgg)xx}ﬂ %34" . RO\ SZ{PRs 41‘%'; Example 133
2Hrhlo¥o-88ndtBlyl- HHpyrrol-2- | 7. 25 {SH)53B1 gﬁ21}®)93(4s (t,2H)
N HN, 00 \ 128 Et hi/ 5&35 4Rz (benzyl ;/) -
MBYDEhonydBmingpigeridind Tedi 3.61 (s, 3H), 3.82 (s
[1-(2-methoxyethyl)-1H-imidazol-2- | 3.97 (t, 3H), 4.32 (m, 2H), 4.48
yl]-1,3-thiazole-5-carboxylic acid (d, 1H), 4.72 (d, 1H), 6.94 (s,
2H), 6.95 (s, 1H), 7.25 (m, 2H),
jj\rf 7.28 (m, 3H), 7.71 (d, 1H), 11.60
O \f ] (s, 1H).
149 | 2-[(3S,4R)-3-(benzyloxy)-4-{[(4- 'HNMR: 1.67 (d, 2H), 2.18 (s, Example 134

chloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
(3-fluoropyridin-2-yl)-1,3-thiazole-5-

carboxylic acid
Cl

H

N,
N P
H

3H), 3.45 (m, 3H), 3.79 (s, 1H),
4.02 (m, 1H), 4.38 (m, 2H), 4.51
(d, 1H), 4.71 (d, 1H), 6.91 (s,
1H), 7.31 (m, 5H), 7.59 (m, 1H),
7.81 (m, 3H), 8.51 (s, 1H), 11.61
(s, 1H), 12.82 (m, 1H).

150

2-[(3S,4R)-3-(benzyloxy)-4-{[(4-
chloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
(pyrazin-2-yl)-1,3-thiazole-5-
carboxylic acid

Cl

'HNMR: 1.72 (d, 2H), 2.21 (s,
3H), 3.45 (m, 3H), 3.84 (s, 1H),
4.02 (brs, 1H), 4.31 (m, 1H),
4.55 (d, 1H), 4.75 (d, 1H), 6.93
(s, 1H), 7.21 (d, 5H), 7.72 (d,
1H), 8.81 (d, 2H), 9.41 (s, 1H),
11.61 (s, 1H), 15.39 (s, 1H).

Example 135




{[(3,4-dichloro-5-nethyl-1Hpyrrol - 1H NVR 1.15 (t,
3H, 1.87 (m 103 and

wQ@2008jisamponyl ] am no} pi peridin-1-y1]- 2H), 2. 18CT1/€B2008/050431
3H), 3.47 (m 2H), Internedigbe

4- (3 fluoropyrldln 2 yl) 1, 3-thi azol e- 3. 87 (s, 1H),

Example 136

)@ﬁllildi% &F&Cﬂn@%ﬂ%{ 9131 45 X4 dDat
M 189 Et% (3S, 4R§[(P ﬁ)egz 52&{ }QOHWQLG@ }Da i
@Wlhsaﬂﬁoeﬁh]@n@omn@mw- 9?‘llcﬂme )4 39 (brs, 1H),
di

) GRLRANH S LRI RSAYL € f%*?y@a%y@gs S H7(Es)
15, 3( tiiciAble- SkbhrbbBRliclanider medi aié 11)37.andd, |581)e7 68 ¢, at e| 6
15 (t, 3H), 1.86 (m 2H), >2% (s, 3H), 3.45 (d,
, 1H), 4.13 (q, 4.36 (m 2H), 4.55
,AT79 (d, 1H), 7.16 d, 1H), 7.25 (s, aa
@5 (¢, 1H), 8.72 (d, 1H), 11H 8.75 (s, 1H),
Y0, )

0O _« N _N N~N
o e

O

PP =S
\174

|—\m/:|\>|—\cn{>|.\>'-~(n|\)
|-
@)

152 | 2-[(3S,4R)-3-(benzyloxy)-4-{[(4- 'H NMR: 1.85(d, 2H),2.18 (s, | Example 137
chloro-3-cyano-5-methyl-1H-pyrrol- | 3H), 3.34 (d, 1H), 3.84 (s, 1H),
2-yl)carbonyl]amino}piperidin-1-yl]- | 4.36 (d, 1H), 4.51 (d, 1H), 4.73
4-(1H-tetrazol-5-yl)-1,3-thiazole-5- (d, 1H), 7.20-7.38 (m, 5H), 7.72
carboxylic acid (d, 1H), 12.09 (s, 1H).

o,
A

153 | 2-[(3S,4R)-3-(benzyloxy)-4- 'HNMR: 1.82 (br s, 2H), 2.17 Example 138
{[(4chloro-3-cyano-5-methyl-1H- (s, 3H), 3.31 (m, 1H), 3.46 (t,
pyrrol-2-yl)carbonyl]amino} piperidin- | 3H), 3.61 (s, 3H), 3.82 (s, 1H),
1-yl]-4-[1-(2-methoxyethyl)-1H- 3.97 (t,3H), 4.32 (m, 2H), 4.48
imidazol-2-yl]-1,3-thiazole-5- (d, 1H), 4.72 (d, 1H), 6.94 (s,
carboxylic acid 2H), 7.18 (s, 2H), 7.25 (d, 3H),

m( O 7.63 (d, 1H), 12.60 (s, 1H).




O_
NVR 1.12 (t,

0o 130 Ethyl

3H), 1.85 (d,

2-[(35,4R) - 3- (benzyl oxy)-4- 1H
I nternedi ate

W@ po8/1824a8 chl or o- 5- net hyl - 1H pyrrol - 2H), 2. 18P¢EHGB3IdB/050431
3.34 (d, 1H), 103 and 103 -
2-yl)car bonyl ] am no} pi peri di n-1- yl]- 3.84 (s, 1H),
414 /n /IQRIanrnr‘Q.d_l_atn

Exg) Fpmn%mﬂazol 5-y1)-1,3-thi aP¥te-5- (d, 1H), 4.51 (pSM

154 SIS AR e B B 12 a'fﬁ@—@ﬁ? T T | Exemple 139

N

2
(%;
3

1,(35, 4R) -

421-(3 33ﬂuo%oﬁy'indm@fby‘l)- 1?:3 AthialSe-

dhloro-3% Q{Q) Simetiyd 4 HVp{hyll

3- (benzyl oxy) - 4-

) )@ﬂ@aonﬁl&arﬁm@}plpfredmdmlbr i

5-carboxylic acid
cl Z
LI A
0L,
0 W _N__N =
(@] =
*{Q
OH

)

H) 2.24 (5, 31), 3 45 (m, 2H),
)3§Jrféat]|ﬂ/)la4rﬂl3lr(bfy5r ﬂ% 2-
230 dP9H8Ws4 (d, 1H), 4.63
(d, 1H), 7.18 (d, 3H), 7.23 (d,
2H), 7.52 (m, 1H), 7.87 (m, 2H),
8.49 (d, 1H), 12.73 (s, 1H).

. L9

155

2-[(3S,4R)-3-(benzyloxy)-4-{[(4-
chloro-3-cyano-5-methyl-1H-pyrrol-
2-yl)carbonyl]amino} piperidin-1-yl]-
4-(pyrazin-2-yl)-1,3-thiazole-5-
carboxylic acid

4

N
goy
OH
0

Cl

'H NMR: 1.84 (d, 1H), 2.03 (m,
1H), 2.21 (s, 3H), 3.45 (m, 2H),
3.84 (s, 1H), 4.12 (m, 1H), 4.32
(m, 2H), 4.56 (d, 1H), 4.65 (d,
1H), 7.15 (s, 3H), 7.25 (s, 2H),
7.94 (d, 1H), 8.87 (d, 2H), 9.25
(s, 1H), 12.97 (s, 1H).

Example 140

Examples 156-158

The following compounds were synthesized according to the procedure described for

Example 43.

Ex

Compound

Data

SM




yl') carbonyl ] am no} pi peridin-1-y1]-4- 4.26 (m 2H),

4.51 (d, 1H), 4.68 Internediate 9
W@ teosmsdays - 1H 1, 2, 4-triazol -5-y1)-1,3- (d, 1H) PCBHGB2008/050431
(s, 1H), 7.21 (d, t hi azol_gpg-carboxyl ate 3H), 7.31
(d 2H) 7.74 (d, 1H), cl 812 (s, 1H), 11.62 (s,
N N\ N-J 0\ VYa)
EX2 )@@mmm.ispcw GB2008/ 05043 Pata g5 - Ex Conpound Dat aSM
154 VA S QIR 0 M DRSOk | rcrmediat
Pi| Bestyd 11 byryallz ﬂr)ca(rﬂdﬁyu]aﬁl eml(t Sy, 41(13 nm) atzwl(sr 5t 115 and
carboxyl ate gt éﬂ({j _
2Hp; prgp%gp{pgndlgq-_b yl]54 @4me@1 s 12.]55)’., 23849 3 3 iMm W4 | Intermediate 9
il 5
PPt g oLty ol 414
( $ carbbiiylathvB (ES): 571 ( M+H) 3H), 3.Me(bhy) 1H), 4 29 (m, 2H),
2; SS 4 3 (benzyl oxy)-41 _{ [(4-chl or
-IT[F?t b pyrrol-2- yljca Bdﬂ)iél]l%)ﬁ‘ﬁﬁ)g (§ 1H), 12.04 (s,
pif per d|| IH 1]-4- [1-(2- m=t11:19xyet hyl)-1H i m daz 01-P-
y1 <1, 8-t |a oI 5 carboxyl ate
157 | Ethyl 2-[(3S,4R)-4-{[(3.4- "H NMR (400 MHz, DMSO-ds): Intermediate
dichloro-5-methyl-1H-pyrrol-2- 0.80 (t, 3H), 1.04 (t, 3H), 1.45 (m, 115 and
yl)carbonyl]amino }-3- 2H), 1.78 (br s, 2H), 2.18 (s, 3H), Intermediate
propoxypiperidin-1-yl]-4-(3- 3.37 (m, 2H), 3.60 (t, 2H), 3.64 (br | 86
fluoropyridin-2-yl)-1,3-thiazole-5- | s, 1H), 4.05 (q, 2H), 4.29 (m, 2H),
carboxylate 7.09 (d, 1H), 7.56 (m, 1H), 7.80 (t,
cl Cl 1H), 8.45 (s, 1H), 12.14 (s, 1H).
||
N
H
158 | Ethyl 2-[(3S,4R)-4-{[(3.4- "H NMR (400 MHz, DMSO-ds): Intermediate
dichloro-5-methyl-1H-pyrrol-2- 0.80 (t, 3H), 1.04 (t, 3H), 1.45 (m, 115 and

yl)carbonyl]amino }-3-
propoxypiperidin-1-yl]-4-(pyrazin-
2-yl)-1,3-thiazole-5-carboxylate

Cl Cl

N

e Q/N =N

el
0
o\

|
N

2H), 1.78 (br s, 2H), 2.18 (s, 3H),
3.39 (m, SH), 4.10 (q, 2H), 4.25 (br
s, 2H), 7.11 (d, 1H), 8.69 (d, 2H),
8.81 (s, 1H), 12.14 (s, 1H).

Intermediate 6




IH NVR 1.82 (br s, 2H), 2.17 (s, 3H), 3.13 (s, 3H),
3.3 (m 1H), 3.46 (t, 3H), 3.61 (s, 3H), 3.82 (s,

wabk)os 149 (t, 3H), 4.32 (m 2H), 4.48 (d, 1H) PCHGB2008/050431
(d, 1H), 6.94 (s, 2H), 6.954(8. 1H), 7.25 (m 2H),
7.28 (m 3H), 7.71 (d, 1H), 11.60 (s, 1H). Et hyl
2-[(8S, 4R) - 3- (benzyl oxy)-4- { [(4-chloro-5
-nmet hyl - 1H pyrrol -2- yl)carbonyl] am no }

ExaRigd&risoitgtl -y1] -4- (3 -fluoropyridin-2-y1)-1,3
_tl%_l_S- razol e-5 - carboxyl ate 1IH NMR 1.05 (t, 3H), 1.33
The (f(pﬂow]_ihg cop@Nndg myerd $9nhegized a¢eordiBgfyo, the pcedwe desdribed for

2H), 3.80 (s, 1H), 4.06 (q, 2H), 4.27 (d,
Exa@pﬁ 4m51 (sz 1H), (6.885 (H)s 1H), (7q27 (sz 5H) , (753

EX(FnCm ound- 2 (0, IF), /.81 (patalW. 8.5 (s, IR, SM
(s, 1H . WO 2008/ 15241 8PCT/ (B2008/ 050431 - 96| -
1595 QOImR)A {[Pagadi@Nbib3s Et hyll 'H NMR (400 MHz, DMSO- d6) Example 156
2; [ (38 4R (benzyl oxy) -4- | . p4
( é.’i?ﬁ%m%t?e {[(4-chlor OSglrﬁét?’IITél ﬁflﬁy%lflbﬂ 1.
1 é,lrblm . 2.19 (s, Bb.q 34 2nds, 3m), 3,44
yli}, gr b&% ]a{rrln no} pi peri di n- ] U%/rls]’ 451 (18 ) I—|)(m
3 p@p@dyplﬁebﬂ)d,mfi )8]}44(ﬁ1ﬂm’thrxidl dBH)EB 58 (q, 2H) 3 65 (s, 3H),
(p j - ;S 1% 4 ( 2H)
AR USRS 3348 T Ty £29 ey
1 ‘Q:arboxﬁlc\acﬁl 85 (s, 1H) 7 247(1@ (d5h!)1) 87)07(6 le 12. DY
(d, 1H) 75 (t, 3H), 11.60|(s, 1H). 36
Mp ?'(33 4R) - 3- (benzyl oxyy 1H). 11| NI\/R 1.86 (m
2H) , 21 (ﬁ '
N N N
\Y
H f -

160 | 2-[(3S.,4R)-4-{[(3,4-dichloro-5- "H NMR (400 MHz, DMSO-d,): | Example 157
methyl-1H-pyrrol-2- 1.04 (t, 3H), 1.45 (m, 2H), 1.78
yl)carbonyl]amino}-3- (brs, 2H), 2.18 (s, 3H), 3.37 (m,
propoxypiperidin-1-yl]-4-(3- 2H), 3.60 (t, 2H), 3.64 (br s, 1H),
fluoropyridin-2-yl)-1,3-thiazole-5- 4.29 (m, 2H), 7.09 (d, 1H), 7.56
carboxylic acid (m, 1H), 7.80 (t, 1H), 8.45 (s,

)\_/Lﬁ 1H), 12.14 (s, 1H).
H s




10

15

Internedi ate {[(4-chloro-3-cyano-5-nethyl-1H 3H),
3.58 (m 4H), 3.72 (s, 6H), 105 and

w@yRoosak2428 yl ) car bonyl ] ami no} pi peri di n- 3. 85 (spC/EB2008/050431
4.38 (br s, 1H), Internedi atigeQ
y1]-4-(1-methyl -1H 1,2, 4-triazol -5-y1)- 4.59 (d, 1H),

4. 67 (d 1.0 219 1 2.t hi te (g
et e e bt *

ExgpCompopad(s, 2H), 7.74 (d, |Dat# Ncl' 1H), 8.01 (s|SM

% “, 52 L . Uml. =) =60 A
1L TR T34 FH) O (henzy] oy YA IO QA | Bxempie 15t
3Hmethly 831-pghrollmnt er medi ate | 1.04 (t, 3H), 1.45 gm 2H), 1.78
{1 (4-chl oro-3-cyano-5-net hyl {1H ZHQ, 2.1 I%DS 3H),
3] 3hcgrhonyllqminaBd- and  pyr r ol {tr-s, 3HBA. Y& (s, 3, 3.39 (my
( 4prc%l(_)g(ypiéer’l'?’cﬁn-l-yl]-4-(pyrazin-2- 5H), 4.25 (brs, 2H), 7.11 (d,
yl)-1,3-thiazole-5-carboxylic acid 1H), 8.69 (d, 2H), 8.81 (s, 1H),

cl cl 12.14 (s, 1H).

Example 162
2-{(3S, 4R)-4-[(4-Chloro-3-cyano-5-methyl-1H-pyrrole-2-carbonyl)-amino]-3-fluoro-

piperidin-1-vy1}-4-pyrazin-2-yl-thiazole-5-carboxvlic acid ethyl ester
» =N
Cl H N N ]
A O
N R
N OF 0
O\

In a 10 mL round-bottomed flask, were taken 4-chloro-3-cyano-N- ((3S,4R)-3-
fluoropiperidin-4-yl)-5-methyl-1H-pyrrole-2-carboxamide hydrochloride (WO 2006/087543,

Chiral

107 mg, 0.33 mmol) and ethyl 2-chloro-4-(pyrazin-2-yl)thiazole-5-carboxylate (Intermediate
116, 90 mg, 0.33 mmol) in 2 mL of DMF and stirred at RT. To this diisopropylethylamine
(0.174 mL, 1 mmol) was added, and the resulting reaction mixture was stirred at 60 °C for 4
hrs. The reaction mixture was monitored by LCMS and LCMS profile showed completion of
reaction after 4 hr. The reaction mixture was evaporated in vacuo and ice cool water was
added. The mixture was sonicated and the solid precipitate was filtered and dried under high
vacuum to afford the title compound as solid (175 mg).

MS (ES™): 518 for C5,HysCIN;O3S

Examples 163-167




I nternedi ate yl)carbonyl]am no}piperidin-1-y1]-4- (d,
1H), 4.51 (d, 1H), 4.73 (d, 112
W@ ddstist4n@mzol - 5-y1) -1, 3-t hi azol e-5- 1H), 7.20-FCB8BL00S/050431
5H), 7.72 (d, carboxylatelkbu 12.09 (s, 1H). CI CN
, NN1 N- N 00 H\
008/.152418PCT/ GB2008/ 05 431 - 97 - Ex Co ounFI Datfa
owmg compo me Qr_eprltrg }rh%nggne(r@gﬁlgg@%@)%(amp ¢ 162 from
startg{r%(tﬁ%t@?él@ Ti%cd afr 8 RssportBh SWorbHRMES10 . T YEhBRIRPAM thaterial was
takepifgrarcxtistep withajt-lggher(@rifesthoxyet hyl ) - 1Hi ni dazol - 2- y1]
-1, 3-thiazol e-5- carboxylate CI\ ON | N H Ethyl
2-[(3S, 4R) - 3- (benzyl oxy)-4- { [(4-chloro-3 -cyano-5

Ex- Tef @ympbiRyrrol - 2- yl)carbonyl] ‘amno [im/z | sm
plper|d|n | -y1]-4- (3 -fluoropyridin-2-yl)-1} 3

-t hj azol e-5 - carboxyl ate (ES)
163 2-{(3S, 4R)-4-[(4-Chloro-3, 5-dimethyl-1H- 507 Intermediate 6 and
pyrrole-2-carbonyl)-amino]-3-fluoro-piperidin-1- Intermediate 117

yl}-4-pyrazin-2-yl-thiazole-5-carboxylic acid ethyl
cster

N Chiral

3O {[ )
N © F

164 2-{(3S, 4R)-4-[(4-chloro-3, 5-dimethyl-1H- 507 | Intermediate 2 and
pyrrole-2carbonyl)-amino]-3-fluoro-piperidin-1- Intermediate 117
yl}-4-pyrimidin-4-yl-thiazole-5-carboxylic acid
cthyl ester

165 2-{(3S, 4R)-4-[(4-Chloro-3-cyano-5-methyl-1H- 531 | Intermediate 2 and
pyrrole-2-carbonyl)-amino] Intermediate 119
-3-methoxy-piperidin-1-yl }-4-pyrimidin-4-yl-
thiazole-5-carboxylic acid

ethyl ester




wdak)og/ 122497 (t,

111
3.3

(d,
7.6

NVR 1.82 (br s,
1 (m 1H),

2H), 2.17 (s, 3H),
3.46 (t, 3H), 3.61 (s,
3H, 4.32 (m 2H),

1H), 6.94 (s, 2H), 7.18 {6§- 2H),
3(d 1m 12. 60(3 1m IH NVR 1.

3H),
4.48 (d, 1H) PCHGB2008/050431
7.25 (d, 3H)

3.13
3.

05 (t,

(s, 3H),
82 (s,

3H),

2 (m

[y
N

L\ I2 2T, 2T ],

FoNn: o —
N N~ D

[«

RN R

Zﬂ)ﬁ}oleﬂ c@@oo&?l& ai]ﬂ'ﬁo] 7.19 (s, 3H), 7.
(t (m 1H), 7.82 (t,

-33126@6}(3( p;peﬂlﬂ-bl -yl 2Dﬁ%ﬂﬂy5—211118 PCT/
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61 (s, 1H). . 4- 00 Exanpl es
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d5332H ,
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GB200
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i ate
105 (q
-thia
xyl at
, 8.7
141-1
cor di
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Intéﬁﬁ'ggiate 60 and
hlgé(?%nediate 119
8/ 050431 -
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yl - 1H
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6
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zol e- 5-
e 3H),
0 (m 3H),
55 The
ng to the

1.79

-2

[y
=)

B PR, N~ RS WRP~NOR NN

AT RIUVERTE R, I =S fes
pyrrole-2-carbonyl)-amino]-3-methoxy-piperidin-
1-yl}-4-(1-methyl-

1H-pyrazol-3-yl)-thiazole-5-carboxylic acid ethyl

ester

542

Intermediate 60 and
3,4-Dichloro-5-
methyl-1H-pyrrole-2-
carboxylic acid ((3S,
4R)-3-methoxy-

piperidin-4-yl)-amide
(WO 2006087543)

cl cl
H
Jj\('\l"’o
N N
Ho B . N—¢
<|) S

Example 168
2-{(3S, 4R)-4-[(4-Chloro-3-cyano-5-methyl-1H-pyrrole-2-carbonyl)-amino]-3-fluoro-

iperidin-1-vl azin-2-vyl-thiazole-5-carboxvlic acid

5
N
/
N j
B CN—(’
N
H
Chiral
A solution of lithium hydroxide monohydrate (131 mg, 5.48 mmol) in water (1 mL) was
added to a stirred solution of Ethyl 2-((3S, 4R)-4-(4-chloro-3-cyano-5-methyl-1H-pyrrole-2-
10 carboxamido)-3-fluoropiperidin-1-yl)-4-(pyrazin-2-yl) thiazole-5-carboxylate (Example 162,

142 mg, 0.27 mmol) in THF (8 mL) and MeOH (2 mL) and the resultant solution was stirred



Conmpound Data SM 141

2-[(8S, 4R) - 3- (benzyl oxy)-4-{[(3,4- 111 NVR 1.79 (m
wakos 12406 (m Exanple 126 PCT/GB2008/050431

di chl oro-5-net hyl - 14 pyrrol g9 _1H), 2.21 (s, 3H), 3.55

(m 1H), yl ) carbonyl ] am no]}pl peridin-1-y1]-4- 3.81

s, 1H),
at 6(2°§ %q%pt 1'ﬂ]pej_rg%ct1@ntnin§gli%yvagcwntiat%d artdo(ihssglveﬁlﬁl wajer §pmL).
The @Qluuértl(f%v’as Q(:I}Da@ieﬁl Qyith 6(N h&@ﬁ)@ﬂll@n@ a&@re@lﬁ)ﬂ){é %&c@ﬁhtg I‘Ell)qe@f%(nrmed was
collgatqd, jylal;hedSzlen_watetj_and drigg’ und(ashlgll mquung(&ang rl. p). 1H) .
ms Bt 490 for X CRsEhS) 050431 - 09 - Ex Conpound Dat a
H'NMR [DMSO-d°] § : 1.85-1.95(m, 2H); 2.20(s,3H); 3.50-3.60 (m,2H); 4.15 (d, 1H); 4.25-
4.43 (m, 2H); 4.90-5.10 (d, 1H); 8.30(d,1H); 8.90(d,2H) ;9.30(s,1H) ; 13.0(bs,1H);
15.15(bs,1H);

Examples 169-173

The following compounds were synthesized by an analogous method to Example 168 from

the starting material (SM) given in the table below.

"HNMR (300MHz)
®)

Ex Compound M/Z SM

169 479 | HNMR [DMSO- | Example

2-[(3S,4R)-4-{[(4-chloro-3,5-dimethyl-1H-
pyrrol-2-yl)carbonyl]amino } -3-fluoropiperidin-
1-yl]-4-pyrazin-2-yl-1,3-thiazole-5-carboxylic

d] & : 1.80-1.95(m,
2H); 2.17(s,3H);
2.21(s,3H); 3.35-

163

acid 3.42 (m,1H); 3.50-
3.70 (m,2H);4.15 (d,
1H); 4.25-4.47 (m,
2H); 4.90-5.05 (d,
1H); 7.45(d,1H);
8.85(d,2H)
;9.30(s,1H) ;
11.35(bs,1H);
15.10(bs,1H);

N. Chiral

NI AN
O

H'NMR [DMSO-
d®18:1.79-1.91(m,
2H); 2.15(d,6H);
3.35-3.42 (m,1H);
3.50-3.70
(m,2H);4.15 (d,

170 479 Example

164

2-[(3S,4R)-4-{[(4-chloro-3,5-dimethyl-1H-
pyrrol-2-yl)carbonyl]amino } -3-fluoropiperidin-
1-yl]-4-pyrimidin-4-yl-1,3-thiazole-5-carboxylic

acid




waol el sxos 5- net hyl -

SM 142 2-[(3S,4R) - 3- (benzyl oxy)-4-{[(3,4- 1H NVR 6

1.85 (d, 2H), 2.18 (s,

1H pyrrol -

Exanpl e 130
2- 3H),

3.34 (d, 11@/(;33008/450431

(s, 1H), yl') carbonyl ] am nq}gi_peridin-1-yl1]-4- 4.36

(d, 1H), 4.51 (d, 1H), 4.73

(1H_fnfrn7n| 5 y1\ 1’3 t hi azo!e 5 (d’ 1H) 7 08

1H), 7.20-7.38 = carboxyl# Qi@ ¢i\a H*Ig §I-:B5 4ﬁh@9

¢ A : H 143 2H): 485:5.05 (d.
epdy [(3,4 1H N 1.782 (br s,

a]grpl e 1l or o- 51 net hylH)LH—Wd 1HD;- 2-

(s 3H)H3 1 (m 1H), 6 (t, 25 )

yl ) car bonyl ] am no} pi pépl di n-1- y1] {4- 3}-§' ¢.3Y: (s,

3H), 3.82 (s, 1H), o 910(d2H)

[ 1- (2- met hoxyet hyl ) - 1H i m dazol -24{ 3.9 }—% 4.32

(m 2H), 4.48 y1]-1,3-thiazol e-5%-car b(?)&ﬂ(i’ tHaci d (d,

1H), 4.72 (d, 1H), 6.94 (s, cicijo/ 2 0

1H). 7.28 (s. 5H). 12.09 (s, 2H). GIEIC

171 | 2-[(3S,4R)-4-{[(4-chloro-3-cyano-5-methyl-1H- | 502 | H'NMR [DMSO- Example
pyrrol-2-yl)carbonyl]amino}-3- d°18:1.75-1.90(m, | 165
methoxypiperidin-1-yl]-4-pyrimidin-4-yl-1,3- 2H); 2.20(s, 3H);
thiazole-5-carboxylic acid 3.25 (s,3H); 3.40-

3.50 (m, 2H);3.60
. //N Chiral (s, 1H); 4. 05 (bs,
AP 1H); 4. 25-4.47 (m,
N
Ny CN\« 2H); 7.75(d, 1H);
o} S
A 8.30(d, 2H); 9.15(d,
1H); 9.35(s, 1H)
12.65(bs, 1H);

172 504 | H'NMR [DMSO- | Exampl

2-[(35,4R)-4-{[(4-chloro-3-cyano-5-methyl-1H- ) [ rAmpie
: 1.75-1. 166
pyrrol-2-yl)carbonyl]amino}-3- '8+ 1.75-1.90(m,
methoxypiperidin-1-yl]-4-(1-methyl-1/- 2H); 2.20(s, 3H);
. . 3.35-3.50 (m,
pyrazol-3-yl)-1,3-thiazole-5-carboxylic acid
5H);3.60 (s, 1H);
cl N Chiral 3.90-4.0 (m, 4H); 4.
/71 Hd N ~ N— 25-4.45 (m, 2H);
N N—’ N
N C ‘(S | 6.85(s, 1H); 7.82(d,
N O
© Q 1H); 7.95(s, 1H);
\ HO
12.75(bs, 1H);

173 | 2-[(3S,4R)-4-{[(3,4-dichloro-5-methyl-1H- 513 | H'NMR [DMSO- Example
pyrrol-2-yl)carbonyl]amino}-3- d®]&: 1.75-1.85(m, 167
methoxypiperidin-1-yl]-4-(1-methyl-1H- 2H); 2.20(s, 3H);
pyrazol-3-yl)-1,3-thiazole-5-carboxylic acid 3.25(s, 3H); 3.30 -

3.40 (m, 2H);3.60
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Al ON--ii Ni | 010 H 144

2-[(8S, 4R) - 3- (benzyl oxy)-4-{[(3,4- 1H NVMR 1.81 (m
wQ@kog/1241® (s, Exanple 128 PCT/GB2008/050431

di chl oro-5-net hyl - 14 pyrrol -3y _.3H, 3.42 (m 2H), 3.81

(s 1H) yl ) carbonyl ] am no} pi peridi n-1-y1]-4- 3.95

438 (m2H) 447

3 {‘I uoC|opyr| di n- 2- yl) \3- t AiEz ol| e- 5- | CalHEH)95-40 180
d, N_C Lolytic acid 1H 4H742§ (454,5(;51{—0,

r@ spa . 88V (m 1H) 8.49| (s rﬁ 12

12:8% (brgs\ 1 00H | 2H)0.80(s, lH)

2008/ 15?41 CT/ GB2008

2] ?)0431 - 100 - Ex Conpaund,

1H); 12.10(bs, 1H);
15.0(bs, 1H);

Preparation of Starting Materials

Intermediate 1

Ethyl 2-chloro-4-pyrimidin-2-vl-1.3-thiazole-5-carboxylate

oAJ~

S

Ethyl 2-amino-4-pyrimidin-2-yl-1,3-thiazole-5-carboxylate (Intermediate 23; 0.55 g,

2.2 mmol) was suspended in glacial acetic acid (20 ml) and concentrated HCI (30 ml). The
solution was cooled to 0 °C and to this a solution of sodium nitrite in water (15 ml) was added
dropwise. After stirring at 0 °C for 10 mins, the reaction was slowly warmed to room
temperature and stirred for 1 hour. Once complete by LCMS, a solution of urea (0.25 g) in
water (10 ml) was added dropwise. After stirring at room temperature for 30 mins, solvent
was removed under reduced pressure. The residue was partitioned with sat. NaHCOj3 (aq) and
EtOAc. Extraction with EtOAc (x3), drying with MgSO, and concentrating yielded an orange
oil which was used without purification (0.20 g). MS (ES) (M+H)": 270 for C,oHgCIN;0,S

Intermediates 2-12

The following Intermediates were prepared by the procedure described in Intermediate

1 from the starting materials (SM) indicated.

Int | Compound Data SM




Data SM 145 2-[(3S, 4R) - 3- (benzyl oxy) - 4- {[ (3, 4-

di chl or o- 5- net hyl
w@ kjosastaenyl | am no} pi peri din-1-y1]-4-
(pyrazin-2-yl)-1, 3-thiazol e-§,

2.

e

- 1H pyrr ol

-2

PCT/GB2008/050431
IH NVR 1.82 (m 2H),

18 s, Exanple 129 3H), 3.43 (m 4H), 3.82 (s, 1H),
/hr < 1|—|\ /1 l:'l /r‘l 1|—|\ /1 7R /r‘l 1|—|\ 7 ’)Q (.S
nt5 ] Comppgnd ¢qr boxyl ic aci d)a(t?n 1H) 8.83 (d, 2H) SM

bis(dimethylamino)pyrimidin-4-
yl]-2-chloro-1,3-thiazole-5-

carboxylate

—N

/ “{>\N/
=N

C14H15CIN50,S

NMR: 1.21 (1, 3H), 3.08 (s, 3H),
3.10 (s, 3H), 4.25 (q 2H), 6.45 (s,
1H)

+| -
2 g aelth‘yf?[lfgloﬁoﬁpéfé‘“ﬂ%“"% (b%%ﬁ%@\/iﬂi) %7(14&” 1H N\R| Intermediate 24
1. P1-1,9-thididle-5%atbbxlythie Exarm&}egclﬁ;ozs
ch oroSrrethI-lH—pyrroI - 1Hi), Hﬁ 45
(d %car bonyl ] am ﬁ\H\}[BF -éPl(bIﬁH) f‘-% (e 4H).3. g4
(s 4.3
(1t met hyI 2 4 tr| azol -%59-2y(f) %Ii),’§i98((8ir2Hs),’ 922H)(,S’ 4. 57
(d] 1HN—H4. 65 (d t hi azglléh5- car boxylic acid 1H)
6. P5 Or4 (d, 3H|, O\ 7.28 (d, 2H), 7.76
(d| “IH) ,s8. 2%
3 Methyl 2'-chloro-2,4'-bi-1,3- MS (ES) (M+H): 261 for Intermediate 25
thiazole-5'-carboxylate CsHsCIN2O,S;
S /ﬁ NMR: 3.84 (s, 3H), 8.02 (m, 2H)
—N
I
O—
o,
O
4 Ethyl 4-[2,6- MS (ES) (M+H): 356 for Intermediate 26




\ \NNNj (s, 1H), 11.65 (s, 1H), 15.81 (s, 1H). oH

147 2-[(3S, 4R) - 3- (benzyl oxy)-4-{[(4- 1H NMR 1.85 (d,
wQ@klog/ 12418 (s, Exanple 132 PCT/GB2008/050431

chl oro-5-nethyl -1Hpyrrol -2-43H), 3.34 (d, 1H), 3.84

(s, 1H), yl ) carbonyl ] am no pi peridin-1-y1]-4- 4.36

/rl 110 451 /rl 1I—I\ 4’3

Int( 1HComoRg| - 5-y1)- 1, 3-t hil &Mre-5- (d, 1H), 6.88 ($5M

ar poxXyt /_ o -
5 ],Ethilk (?BIO(%, -(4, 66 \ 1H). M§EES5 (NN:PH o 3Q for N N Intermediate 27
40Ddimdthoxypy NI RR08/11 524 1§ PCTH GBRO084 050431 - 101 |
Ex
thiazole-5-carboxylate NMR: 1.14 (t, 3H), 3.89 (s, 6H),
/ 4.21 (q, 2H), 6.37 (s, 1H)
O
7
=N\
) N0
O
o
O
6 Ethyl 2-chloro-4-pyrazin-2-yl- | MS (ES) (M+H)": 270 for Intermediate 28
1,3-thiazole-5-carboxylate C10HgCIN;O,S

NMR: 1.16 (t, 3H), 4.22 (q, 2H),
8.76 (m, 2H), 9.03 (s, 1H)

7 Ethyl 4-(1,3-benzothiazol-2-yl)- | MS (ES) (M+H)": 325 for Intermediate 29

2-chloro-1,3-thiazole-5- C13HoCIN,O5S,

carboxylate NMR: 1.27 (t, 3H), 4.34 (q, 2H),
7.59 (m, 2H), 8.08 (d, 1H), 8.22
(d, 1H),

S
—N
N
/4 \ O\/
Cl S




Conpound Data SM 148 2-[(3S, 4R) - 3- (benzyl oxy) - 4-{[ (4-
IH NVR 1.82 (br s, 2H), 2.17 Exanple 133
w@bdoens24ss net hyl - 1H-pyrrol -2- (s, 3H), 3.31 (npCEB2008/050431
3.46 (t, yl ) carbonyl ] am nqkgi_peridin-1-y1]-4- 3H),
3.61 (s, 3H), 3.82 (s, 1H),

_d_a-)nl 2 397 Lt QI—!\ 432

nD&ii‘)I e-5-carboxylic acid|f
Mt ,P/;%E%) rgxh;ﬁ)“’; @ Pﬂ 3( dg’ 5 1 Er}termedmte 19
11} RthoxNeth l) 1H-DaibidNI-2- 1 C11H19M3O3g49
2-1(3S, 4R) - 3- (benzyl oxy) - Lﬁ\é\dg 1H NVR: 7 (d, 2H),
2. LBl{1s3-thmemtppd-carbauylaigh) ¢ frethy B é%/fmo?H)z
| 3.81 (s, 3H), 4.22 (m, 2H), 7.24 (s,
o)
2H).
NN /\> )
Ny
N N
c—< |
S Ol
o)
9 Methyl 2-chloro-4-(1-methyl- MS (ES) (M+H): 259 for Intermediate 20
1H-1 ,2,4-triazol-5 -yl)- 1 ,3- C8H7C1N4OQS
thiazole-5-carboxylate NMR: 3.92 (s, 6H), 8.04 (s, 1H).
NN
N
\
<
N N
c— |
S O
O
10 Methyl 2-chloro-4-(1-methyl- MS (ES) (M+H)": 258 for Intermediate 16
1H-imidazol-2-yl)-1,3-thiazole- | CoHsCIN3O,S
5-carboxylate NMR: 3.73 (s, 3H), 3.81 (s, 3H),
7.03 (s, 1H), 7.21 (s, 1H).
\N/\> (s, IH) (s, 1H)
Ny
N N
c—
S O
O




3H, 3.45 (m 3H), 3.79 (s, 1H),
yl ) carbonyl ] am no} pi peridin-1-y1]-4- 4.02 (m 1H),
wd2@8/162m8 2H) , 4.51 PCT/GB2008/050431
(3-fluoropyridin-2-yl1)-1,3-tfgazol e-5- (d, 1H, 4.71
(d 1H), 6.91 (s, carboxyllc acid 1H), 7.31 (m 5H)
50 (m—1) a\?gg( S —(s—1HE)—11
Intll Comppoeﬂ(ls 12.82 (MataH) . N 100H 1£>§M
2= W§ T2tz .
) ﬁ/ﬁe I§>1<10 T'e'1 chI Qro- yi-1 6pf;9FroI 2- Itiiermediate 21
3H) tr1n3et14§'2_1 K}mlm?dla&olﬁ yB4 (s vCl;]H'DzCIN3OQS
yI car bonyl ] am no} i peridin-1-y ]0 4.02 ébr s, 1H,
13 thinzalpps-carbqpyatazi n- 3 MR 31 3(1.Atazbl &(53H), 55
(d 1H, 4.75 (4, 1H), 6.93 34 caPOX¥LIE 2! Fog (s,
N 2H).
Ner” =N
c— |
S OL
O
12 Ethyl 2-chloro-4-(1-methyl-1H- | MS (ES) (M+H)": 272 for Intermediate 22

imidazol-4-yl)-1,3-thiazole-5-

carboxylate
/
N
()
N N
c— |
S @)

I

C1oH10CIN;0,8
NMR: 1.42 (t, 3H), 3.81 (s, 3H),
4.35 (q, 2H), 7.50 (s, 1H), 8.21 (s,
1H).

Intermediate 13

Ethyl 2-chloro-4-pyridin-2-vl-1.3-thiazole-5-carboxvlate

N

oL

To a solution of ethyl 2-oxo0-4-pyridin-2-yl-2,3-dihydro-1,3-thiazole-5-carboxylate

7\

\

S

o

O

(0.42 g, 1.7 mmol) in neat phosphorus oxychloride (5 ml) was added pyridine and the reaction

was heated to reflux. After 3hrs, LCMS indicates complete conversion. The reaction mixture

was concentrated to remove phosphorus oxychloride. The residue was diluted with water and

extracted three times with EtOAc, dried with MgSO. and concentrated to a brown oil (0.35 g).




10

15

20

(s, 1H), 7.21 (d, 5H), 7.72 (d, c 1H), 8.81 (d
2H), 9.41 (s, 1H), 11.61 (s, 1H), 15.39 (s, 1H)
WO 2008/15M18 S| CH WO 2008/ 152418PCT/ GB2008/ OBOH&B2608/050431
102 - Ex Conpound Data SM_ .
2-[(3S,4R) - 3- (benzyl oxy) - 4-{ %4-

ms GO Bt A R wh S BRI g e 310, 421 (. 200, 7.52 (ad, 110,

8244 ( t l62:d411% | azol -5-y1)- 1H NVR 1.86 (m
782;(%?{{%?2616%%%%%%@“136 3H), 3.52 (m 4H), 3.79

(s, 3H, 3.94 (m 1H), 4.39 (br s, 1H), 4.47 (d, 1H),
1 t4. 73. d14 1H), 7.19 1, 3-t hi azol e-5-carboxylic acid
nierie 27.27 (d, 5H), 7.95 (s, [/ Nci'7 1H. 11

Methyl 2-chloro-4-(1-{[2-(trimethylsilyethoxy]methyl} -1 H-imidazol-2-y1)-1,3-thiazole-5-

carboxylate

|
Ssi
O/\N/\>
—_—
N N
c— |
S N
o)

¢-Butylnitrite (0.81 ml, 6.25 mmol) was added dropwise to a mixture of 1.5 g (4.2
mmol) methyl 2-amino-4-(1-{[2-(trimethylsilyl)ethoxy]methyl}-1H-imidazol-2-yl)-1,3-
thiazole-5-carboxylate (Intermediate 17) and 900 mg CuCl, in 30 ml CH3CN at room
temperature. After stirring 1 hour, the mixture was quenched with NaHSOs (aq) and diluted
with water before being extracted twice with EtOAc. The EtOAc extracts were washed with
brine, dried (MgSO,) and concentrated to afford an oil that was chromatographed on silica gel
(100% DCM followed by gradient elution to 90% EtOAc in DCM) to give 800 mg of a solid:
MS (ES) (M+H)": 374 for C4H»0N;05S8Si; NMR: -0.13 (s, 9H), 0.75 (m, 2H), 3.32 (m, 4H),
3.87 (s, 3H), 5.32 (s, 2H), 6.04 (s, 2H).

Intermediate 15

The following Intermediate was synthesized by an analogous method to Intermediate

14 from the starting materials (SM) given in the table below.

Int | Compound Data SM




10

15

Gs ,NNFN \ -11 OOHN 152
2-[(8S, 4R) - 3- (benzyl oxy)-4-{[ (4- 1H NWVR 1.85 (d, 2H),

WQ@208/16=18 Exanpl e 137 PCT/GB2008/050431
chl or o- 3- cyano- 5- net hyl - |q] frol - 3.34 (d, 1H),
3.84 (s, 1H), 2y|)carbony]amno}plperldln 1-y1] -

4-36 /rl 1I—I\ 4-51 /rl 1I—I\ 4—1L3

Int4 Comppund az0| - 5-y1) - 1, 3- t hi azol pData (d, 1H), SM
15 15 ﬁ@yﬁ %gi @é EW(@, %Xyme ﬂl'ﬁ)‘ MQ”(E%*) (I}Z}#W “'D'Sgntermediate 13
2 Mlaaioﬂ@)yl}%ienﬁﬁzmk@xoé}bdkylaw NMB6o fbr82 (br s, 2H),
2. 17 Exarrpl e 138
O/\N C10H19CIN;O58
\/\> NMR: 3.22 (s, 3H),
C|_</N | N 3.78 (s, 3H), 5.35 (s,
S N 2H), 7.32 (s, 2H).
O

Intermediate 16

Methyl 2-amino-4-(1-methyl-1/-imidazol-2-y1)-1.3-thiazole-5-carboxylate

)

N

~

N
H2N—</S .
~

O

N-lodosuccinimide (9.3 g, 41 mmol) was added to a mixture of 7.52 g (41 mmol)
methyl 3-(1-methyl-1//-imidazol-2-yl)-3-oxopropanoate (Intermediate 48) and 7.5 g
Amberlyst-15 resin in 400 ml EtOAc followed by stirring for 1 hour at room temperature. The
resin was filtered off and rinsed with EtOAc. Solvent was removed from the filtrate and the
residue was taken up in diethyl ether. Insoluble material was filtered off and rinsed with
additional ether. Solvent was removed from the filtrate and the residue was dissolved in 200
ml MeOH before added 4.7 g (62 mmol) thiourea. The mixture was heated at reflux for 1
hour. Solvent was removed and the residue was taken up in aqueous Na,COs. Insoluble
material was collected by filtration and rinsed well with water. The solids were dried in vacuo
affording 4.51 g of product: MS (ES) (M+H)": 239 for CoH,(N,O,S; NMR: 3.48 (s, 3H), 3.57
(s, 3H), 6.90 (s, 1H), 7.12 (s, 1H), 7.98 (s, 2H).

Intermediates 17-22

The following Intermediates were synthesized by an analogous method to

Intermediate 16 from the starting materials (SM) given in the table below.

Int | Compound Data SM




{[ (4chl or o- 3-cyano-5-net hyl -1H (s, 3H), 3.31 (m 1H),
3.46 (t, pyrrol -2-yl)carbonyl ] am no} pi peridin- 3H),
wa20%/16=18 3H), 3.82 (s, 1H), PCT/GB2008/050431
1-y1] -441-(2- met hoxyet hyl ) - 4ig 3. 97 (t, 3H), 4.32 (m
2H), 4.48 i m dazol -2-y1] -1, 3-thiazole-5- (d, 1H),
, . ,

412 /rl 1I—I\ 694 /c

¢ a-r-bg*y-l-e—a-e-l-d—;hl),—l—lrg S
Intp} ompopnd (d, 3H), C \CN 0 7|Batyd, 1H), 12.60|p

7 TR 00! 050431 - 1pYS ERMErdang plpgmediale 45
(Sl\/(tﬁﬁﬁhg&sﬁlgzg&hé@]nﬁtﬂyb}elmyIlggy) 4 [ A MO N8R 1. 72
e
chm@d@wﬁcxlhhé tslaﬁelte@whmé@iero NMRy)-0.12 (040Hs, 3H) ,
3| 45 2 2-yl bonyl i peri di 1 A- y1] -
3 sug”‘, TH " 403 (br s o1ty o] DSYRRPSH).S S iy L
7\ 2H), 3.62 (s, 3H), 5.28
(s, 2H), 7.03 (s, 1H),
N
© N/\> 7.35 (s, 1H), 7.95 (s,
N =N
0N _</ | 2H).
S O
0]

18 | Methyl 2-amino-4-[ 1-(methoxymethyl)-1H- | MS (ES) (M+H)": 269 Intermediate 46
imidazol-2-yl]-1,3-thiazole-5-carboxylate for C;oH12N4O3S

\O/\ NMR: 3.23 (s, 3H), 3.71
N
\/\> (s, 3H), 5.51 (s, 2H),
N N
7.87 (s, 1H), 8.02 (s,
W (s, 1H), 8.02 (
O\ 1H), 8.44 (s, 2H).
O

19 | Methyl 2-amino-4-[1-(2-methoxyethyl)-1H- | MS (ES) (M+H)": 283 Intermediate 47
imidazol-2-yl]-1,3-thiazole-5-carboxylate for C;1H14N4O3S

| NMR: 3.22 (s, 3H), 3.61
O~ (m, 2H), 3.69 (s, 3H),
N/\> 432 (m, 2H), 7.91 (s,
Sy
N N 2H), 8.41 (s, 2H).
HN—
S Ol




4-(3-fluoropyridin-2-y1)-1,3-thiazole- 4.32 (m 2H),
4.54 (d, 1H), 4.63 5-carboxylic acid (d, 1H), 7.18

wa@ cgos35418 7. 23 (d, a\rN2H, 7.52 (m 1H), FCBGBELIUE/050431
2H) , I'1H 8.49 (d, 1H), 12.449_(s, 1H). 0 /' N 400CH
1552[(38 4R) - 3- (benzyl oxy)-4-{[(4- 1H NMR 1.84 (d,

202 (m Exanﬂnln 140

IntchC@P’cP-OEn@yano 5-met hyl - 1H-pyrro Datay) 2 21 (s, 3-I5SM

20 3] QUL E-aiio-af 13RI Iy 50| NS (8] (M T 2507 ] Tatermediatc 44
411 (rﬁ)iélaigl) 12343 zole- Schiboryialee- 5- fdﬂCgH'g‘NgOfS- 56 (d,
n,
I

carboxylic acid , 7.15 (s, 3H7),
25 (s, 2H)\ _M \rN 7.94 (d, 1 MR B¢ (s 3H21) 71 9.

. 25

(s, 1K), 12 97(s. 0. 0| (s.31),7.96 (s, 1),

N

8.10 (s, 2H).

H2N—</ | 5

S N

O
21 [ Methyl 2-amino-4-(1,4,5-trimethyl-1H- MS (ES) (M+H)": 267 Intermediate 49

imidazol-2-yl)-1,3-thiazole-5-carboxylate for CoH(N4O5S

NMR: 2.01 (s, 3H), 2.14
\N/\€7 (s, 3H), 3.32 (s, 3H),
SN 3.61 (s, 3H), 7.89 (s,

N
HN </ | 2H).
S

O

22 | Ethyl 2-amino-4-(1-methyl-1H-imidazol-4- | MS (ES) (M+H)": 253 Intermediate 43

yl)-1,3-thiazole-5-carboxylate for C1oH12N4O2S
/ NMR: 1.15 (t, 3H), 3.62
| N/> (s, 3H), 4.15 (q, 2H),
N N 7.65 (s, 1H), 7.95 (s,
HN— |
S o) 1H).

I

Intermediate 23

Ethyl 2-amino-4-pyrimidin-2-vyl-1.3-thiazole-5-carboxvlate

N



10

N Si CH Exanpl es 156-158 The fol |l ow ng conmpounds
wer e synt hesi zed according to the procedure descri bed

wo otosEzampl e 43. | Ex Conpound Data SM | WD PCT/GB2008/050431
2008/ 152418PCT/ GB2008/ 05043 104 - Ex Conpound Data
SM 156 Met hyl 2-[(3S, 4R) 4 glf?S 4-di chlorc 1H NVR (400

r“r/'gzﬁqwgg%%%%ﬁe}yl %-el{;%e- Wséﬁwr}%mwgfipr?leanom(lntamwwte 30;

1.73(g1s 42hol)land InibBca 1d.82 %ngil rnmol) in EtOH was heated at reflux for 1 hour.
propoxyp| peridin- 1 -4

Aftet coglihgttp iraomo lterpoydthire] | tl@-rt:zmtlaz mae cénceuaatbéxigheatsdla%\ wassuspended

in weg)r a%;EBassféﬁgdﬂlﬂt Qtﬁrgé’idf qlééOéli I\%E&Oé 31' ﬂ?%%iim%&tg E_ﬁjas filtered

off azldlﬁ)e {ilatelklls exBraB@d Wath BihAc l\?\‘l?) Ghe 6§ganld§x%8‘t§ hedd @ridl with
N'\ 1H). H 000JN. T.

MgSO4 and concentrated to an orange oil (0.55 g, 41%). MS (ES) (M+H)": 251 for

Ci0H10N40,S; NMR: 0.97 (t, 3H), 3.95 (q, 2H), 7.55 (t, 1H), 7.94 (s, 1H), 8.85 (d, 1H), 9.05

(d, 1H)

Intermediates 24-29

The following Intermediates were prepared by the procedure described in Intermediate

23 from the starting materials (SM) indicated.

Int | Compound Data SM

24 Ethyl 2-amino-4-pyrimidin-4- MS (ES) (M+H): 251 for Intermediate 31
yl-1,3-thiazole-5-carboxylate Ci0H10N4O,S

NMR: 1.08 (t, 3H), 4.05 (q, 2H),
_ \> 7.68 (d, 1H), 7.98 (s, 2H), 8.86 (d,
1H), 9.21 (s, 1H)

N

/A 0"
L

S
O
25 Methyl 2'-amino-2,4'-bi-1,3- MS (ES) (M+H): 242 for Intermediate 32
thiazole-5'-carboxylate CsH-N;0O5S,
MR: 3. H), 7. IH
S/N N 3.67 (s, 3H), 7.86 (d, 1H),
—N 7.91 (d, 1H), 7.92 (s, 2H)
N
I\ o~

N
O




\ N1 0 \ 157 Ethyl 2-[(3S,4R)-4-{[(3,4- 1H NMR
(400 MHz, DMSO-d6): Internediate

waolcaihisxes 5- net hyl - 1H pyrrol - 2- yl ) car bonyl | anP@DGB2608/050431
propoxypi peridin-1-y1]-4-(3-21.-
fluoropyridin-2-yl)-1, 3-thiazol e-5- carboxylate ClCl

/hr S

Intypj Comppgngs, 3H), 3.37 (MPBH), 3.60 (t, 2H), 3.645M

4

ERTE TN SR NS TS Vb FFEC \1‘;1’ (& [ termediate 33
1 b1s@eﬂ-rﬁet&i Bnlifdpyrmdiaue | 86,HANIO,S N D
158 Et hyl 2-[(3S, 4R -4-{] -~ 1H NMR

Id Ehla cetwedpatlate dj NMBrM%(héH&MM@% b3H of - 2-

yl ) carbonyl]am no } -3-
2 booxy pi b /adl ho1lyi]. 4 421 {9, 2H), 6.75 (s, 1H), 8.21 (s,
2-y1)-1, 3-tRi azol e-5-car b())QH)ate cld 0.80 (t, 3H)
1.p4 (t, N45 (m 2H)y, 1.78 (br s, 2H), 2.18 (s,
3H), 3.39 ( 5\9\ 410 (q, 2H), 4.25 (br s, 2H), 7.11
(d{ 1H), 8. , , 8.81 (s, 1H), 12.14 (s, 1H
11p and Int diate 6 ),|1,, 0O_ No WO
20p8/ 1592 PCT/ GB2003/ 050431
/ o)
N
O
27 Ethyl 2-amino-4-(4,6- MS (ES) (M+H)": 311 for Intermediate 34
dimethoxypyrimidin-2-yl)-1,3- | C;;H14N4O4S
thiazole-5-carboxylate NMR: 1.02 (t, 3H), 3.86 (s, 6H),
/ 4.03 (q, 2H), 6.27 (s, 1H), 7.94 (s,
Q 2H)
/4
=N\
I N o
O
L
S
O
28 Ethyl 2-amino-4-pyrazin-2-yl- | MS (ES) (M+H)": 251 for Intermediate 35
1,3-thiazole-5-carboxylate Ci10H10N4O,S
NMR: 1.07 (t, 3H), 4.04 (q, 2H),
7.99 (s, 2H), 8.65 (d, 1H), 8.69 (d,
1H), 8.81 (s, 1H)
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wezaspba1d.

- 105 -

Exanpl es 159-161 The foll owi ng conpounds were

synt hesi zed according to the procedure described for

Ex Conpound Data SM 159

PCT/GB2008/050431

2-[(3S,4R)-4-{[ (3, 4-di chl or. g%~ nethyl -1H pyrrol -2-

yl)carbonyl]am no } -3-

nranavvninari i n. 1111

4o

o =V aiVi

Int) H Compenpdi azol - 5-y1)-1,

29 in7§{¥‘é’ﬁa§'a§m%ﬁ5@’?’2. 18 (s,

2H) berdofiBarbs2-yBH) 3-tBiaSdic |
(d| 1H), 8.00 (s, 1H), 12.
1H) 3-carbokylpfe, N'\ H, N

2-1(3S,4R) - 4- {[ (3, 4-di chl ¢
yl ) car bonyl ] aff

b Dt azol e-5- carboxylic 4

h SVH

Yy 30T 3.(gls ‘
IC §H, k),S,4. 29 (m 2H),
04 Example 156 CI\Cl (s
WNWIR: LG (1, 3H4-15 e 8H),
r L- 21
’g%gxmg?%%{‘%‘é‘? i 5 hp7

'gﬂté:rmediate 36

7.10

U
1

fl poropyridin li(@zidl)e- 5- car boxylic acid

c dé): 1.04 (t, 3H), 1.45 (m
2H) , 8 (s, 3H), 3.37 (m 2H), B.60
(t 4.29 (m 2H), 7.09 (d, 1H),
7. , 8.45 (s, 1H), 12.14 (s
1H). N H

Intermediate 30

Ethyl 2-iodo-3-0x0-3-pyrimidin-2-ylpropanoate

O 0O
| NNO/\
E%N |

To a suspension of ethyl 3-o0xo-3-pyrimidin-2-ylpropanoate (Intermediate 37; 1.19 g,
6.1 mmol) in EtOAc¢ was added N-iodosuccinamide (1.38 g, 6.1 mmol) and Amberlyst-15

resin (1.19 g). After stirring at room temperature for 30 mins, LCMS shows a mixture of

desired product and bis-iodinated product. (Note: workup reaction as soon as it is finished.

Excessive reaction times results in decomposition). The reaction mixture was filtered to

remove the Amberlyst-15 resin. The filtrate was concentrated to an orange oil which was then

suspended in diethyl ether. The resulting precipitate was filtered and washed with ether. The
filtrate was concentrated to an orange oil (1.73 g, 89%). MS (ES) (M+H)": 321 for CoHoIN,O5

Intermediates 31-36

The following Intermediates were prepared by the procedure described in Intermediate

30 from the starting materials (SM) indicated.

Int

Compound

Data

SM




WD 2008/ 152418PCT/ GB2008/ 050431 - 106 - Ex Conpound
Data SM 161 2-[(3S, 4R)-4-{[ (3, 4-dichl oro-5-
woredoay 52418+ pyrrol - 2- yl)carbonyl]am no } -3- PCT/GB2008/050431
propoxyp| peridin-1-y1]-4- (pyhazi n- 2-
yl) 1, 3-thi azol e-5-carboxylic acid CICl 1H NWMR (400

/h <
Intzrﬁomzmmed(s 3H) 3.39 ( ﬁfﬁﬂ) 4.25 (br’s 2H), TSM

31 \Exg%l_% 1905 -ox(S ‘3‘ pyrll{fudm- (} JMS ?@);%ﬂél)&i %%ffo‘rb’ EH) Irtt%rmediate 38

H)ropanoate CoHoIN>O5
114- Chl or o- 3- cyano- §- et hyl 1H pyrrol e- 2- car pony
-am no| 3 O NMR:1.11 (t 3 4 12 (q, 2H),

F | uqy o5pi L din-1-y1{- 4- [ \Y; -5-carb
X N [ hy Ogs\txer Fl%’llaé )2-8 d3¢)i t%t@mad
aken 4-chl or g-13)c94dnds, NH) ( ( 35, 4R) 3-

in-4-y1)-5-nmgt hyl- 1H pyrrol e- 2- car boxam d
hydr ochl ori de (WD 2006/ (d87543, 107 ng, 0.33 mol

NEleetyihgtiodo-3-oxo0-3-(1,3- MS (ES) (M+H)": 312 for Intermediate 50
chl or 0- 4- (pyrazi n-2-yl ) tlhi azal e- 5- car boxyl at e
thiplrdalrtwaneas, 90 nd,CBleB¥Omol) in 2 nL of DWW
nd stirredjat RT. To thig diisopropylethylam ne
moh)_was added, and the resulting
V\)Es stirrled at 60 C for 4 hrs. Th{
was nonitljored by LCVMS and LCVS
wed @onpl etion |of reaction after 4 hr. The
paction nixture was evapqrated in vacuo and ice cool

32

A1 %4

33 af:tl%gl ?!‘{[‘?630060 rhe m xtungs g)ngﬁgi{?a%‘ﬂ nd TN€] ntermediate 39

D ecipitate was filtlere i ed under hi gl
bhia@linoethy anadid)pydmidue4 i t{l@:depdund as solid (17'

P50 S paRERR ro%fé'é%ﬁ%%ie%ﬁ”ﬁhé?sﬁ% o

pnpgounds were pre@par ed i r 3 7T@NGEY, 48980891 $.41q5,
|l e k62f omjgtarting rraterlalsllsted and
Dr1'e 0 or@” thi aZolt®¥s. The resul ting cruds
ater?%fy ken for neXqt step without further
uri fi Compound [mz (ES) SM 163

S TT=
S5~
«

A1”4

S 4
4R)
1
0
f

f

e
a
2t
(

a
(

r

r

P
r

W
S
1
gy
W
c
Eka
c
|
P

34 | Ethyl 3-(4,6-dimethoxypyrimidin- | MS (ES) (M+H): 381 for Intermediate 40
2-yl)-2-iodo-3-oxopropanoate C11H13IN>Os5

o

~N

35 | Ethyl 2-iodo-3-ox0-3-pyrazin-2- | MS (ES) (M+H): 321 for Intermediate 41
ylpropanoate CoHoIN,O3
O

0O
[NWO/\
| ~
N
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2-{(3S, 4R -4-[(4-Chloro-3, 5-dinethyl-1H
pyrrol e-2-carbonyl)-am no] - 3-fl uoro-pi peridin-1- ylf

WO 4e0p55H28 N- 2- Yyl -t hi azol e- 5-
NChi r al

Internmediate 117 164 2-{(3S, 4R)-4-[(4-chloro-3,

[ rll bt h\l1

1.

carboxylic acid etbhyt/GB3108/050431
ClH No F4. H 507 Inbgrnediate 6 and

IntpyCPBlP@“!Z@ar bony1) - ami no] - PPatpyor o- pi peridin-1- yl1

/-

ep

I

4
pyr
ept
I
2
4

0Re-2-3

= -7 1 ettty
3 eIV 7 A B TR | DTS PTG B 2 ang
NiodbBesoptspandale NO Fs H| C 18pIRO{L 3S,
R) - 4-[ (4- Chl or 0- 3-cyano- §- net hyl - 1H
ar boﬁ3yl ) -am no]| - 3-met hoxy- pi peri di n-1-Y
1 di | t hiazol e-|5- car boxylic acid ethyl
or _ghi ClH 531 [Internediate 2 and
hternedi ate 1 1C H WO
D08/ 152418PCT/ GB20@8/ 050431 - 108 - 166 2-{(3S,
R) - 4- [ (4- Chl or o- 3~
pyrrol e-2-car bonyl)
-f- (1-met hyl- 1Hpyrazol - 3-y1) -t hi azol e- 5- car boxyl i c|

SM

cyano- §- net hyl -
am no]| - 3- methoxy pi peridin-| -y

Intermediate 42

| f

acl

d etnyl

ester

CICN IH N7 ,--- H 535 Internedl a

60 and Internediate 119 167 2- { (3 S,
Intedmediaté 3B, 4- Di chl or o- 5- met hyl -

e

rrol e-2-car.bgnyl)-am no] - 3- rrethoxy pi peridin- 1-ylf
Ethﬂ% f%lfc{l—n%-ﬁ%@%%%gs y1) -t hi azol e- 5- carboxyl i c

aci d ethyl ester aa 1H N? QN --QsN 542 Internedi ate 60
and 3, 4-Di chl oro- 5- thyI 1H rroI e-2- carboxylic
acid ((3S, 4R)-3-ne 43) - ami de (WD
2006087543) Exanpl E/

To a solution of pyrimidine-2-carboxylic acid (0.99 g, 7.98 mmol) in anhydrous THF

(20 ml) was added carbonyl diimidazole (1.55 g, 9.57 mmol) and the suspension was heated

at reflux for 2 hours. The mixture was then cooled to room temperature and used without

workup or purification. In a separate flask, mono-ethyl malonate (0.94 ml, 7.98 mmol) was

suspended in anhydrous THF (20 ml) and cooled to 0 °C. Methyl magnesium bromide (5.32

ml, 15.96 mmol, 3.0 M in dicthyl ether) was added dropwise. After stirring at 0 °C for 20

mins, the crude imidazolide solution prepared earlier was added slowly. The reaction was

then heated at reflux overnight. After cooling to room temperature, the reaction mixture was

diluted with water and acidified with concentrated HCI to pH 5. The solution was extracted

with EtOAc (x3), dried with MgSO4 and concentrated to a yellow oil (1.19 g, 77%). NMR

showed a 2:1 mixture of the keto:enol forms. MS (ES) (M+H)™:

195 for C9H10N203; NMR:

1.13-1.29 (t, 3H), 4.05-4.28 (q, 2H), 4.18 (s, 2H), 7.62-7.76 (t, 1H), 8.95-9.06 (d, 2H), 11.79

(s, 4H)

Intermediates 38-43

The following Intermediates were prepared by the procedure described in Intermediate

37 from the starting materials (SM) indicated.

Int

Compound

Data

SM




wd eoansod
eridin-I-yll-

2-

(3 S.

4R) - 4- 114- Chl or o- 3- cyano- 5- met hy1l- 1H pyrr ol e- 2- car bony
PCT/GB2008/050431

aC|d 5 ChlraIHOAsqutlon o

-3 -fluorop ip
4- pyrazi n-2-y

10=

opi

ERbian
e

003315’ T %r

|_-ibRi_azol e-5 -carboxylic
i thi um hydr oxi de

o

Ethyl2 ((35

SM

(WHK 2 E yra2| n-

ZpXIrimidine-4-

[/ carboxylic acid

ylpropanoate

O

@)
[N\j)ULO/\
| 7

N

CoH1oN20;

NMR: 1.15 (t, 3H), 4.11 (q, 2H),
4.18 (s, 2H), 8.82 (s, 1H), 8.94 (s,
1H), 9.17 (s, 1H)

mpl) in THE (8 nL) and OH and the result Ant
SO red WO 152&1@&&2@2@@87 050431
- 09 _at JBO Clloverni ght | t t 5
con d @sso ved3|ﬂ|’1?/v\g?2? (bgﬁ{rfg/?) #L%(S’

so|l dtionfwas acidified w {2HON. .2y, QEIhIl/GD b34dsild, and
t he ipitate that form s..col | ect shed Wth
wai er and dried under hi gh%”ggt?dr@(h}il?é %1\1\@1%1 VS
(EB): 490 for C20HL7CIN7085,550igN\R [PM5 @I(ﬁg 1H
1.85-1.95(m 2H); 2.20(s, 3!—6? 3. g@) 3. 609 I—% 4. 15
(d| 1H); 4.25- 4.43 (m 2|—|)243)1Q.3@C(s,51PLC1/§)c9 436) 1H,
8.80(d, 1H); 8.90(d, 2H) ;9| H ; L(bs, 1H);

15| 15(bs, 1H); Exanpl es 169 E%gzjof S"Ilﬁgé‘f?’gl | owi ng

39 COTEQHI[@?WH e synthesi zedinpy (@&d) (RNGNHOIBYSHPEt hod [96.

Exanple 168 fromthe star{ing naterial (SM given n _
th =b1tS€1b11nethbbhom)pExm'$blm=ﬁe PRdsHAX Q1 INVR (300MHz)  ( phis(dimethylami
SM i

2- %ﬁ%-%ﬂff%a{lf%{g Chi'or o- 5 B8 fdg Rydthi:06 Geftly . | nolpyrimidine-4-
1.80-1.95(m d639 3. 08 (s, 6H), 3.92 (s, 2H), 4.09 (q2 carboxylic acid

pyr roNZNI)c rb ylj@n()é fluor0|per|d|n- H) ;

2 ]_7'( X H), 6.35 (s, 1

1-y1]-4N hi azol e- 5- carboxylic

2.P1(s, 3 3.42 (m1H); 3.50- 3} 70

(m2H);

40 | Ethyl 3-(4,6- MS (ES) (M+H)": 255 for 4,6-
dimethoxypyrimidin-2-yl)-3- C11H4N,0s dimethoxypyrim
oxopropanoate idine-2-

carboxylic acid
~N

41 Ethyl 3-ox0-3-pyrazin-2- MS (ES) (M+H)": 195 for pyrazine-2-

carboxylic acid
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1H);
HO 8.85(d, 2H)
wd 3002061388 1H) ;

4.25-4.47 (m

170

;9.30(s, 1H) ;

CIH NH.  2H); / NO F H
11. 35(bs, 1H);
PCT/GB2008/050431

2-[(3S,4R) -4-{[(4-chl oro- 3, §ogi.met hyl- 1H 479 H NMR
[ DMSO- Exanpl e

Py 23 A0t OO PP 5 —
Int] ] pGompoypdy 164 Data SM
42 Ethyl 3-(1,3-benzothiazol-2-yl)- | MS (ES) (M+H)": 250 for 1,3-
3-oxopropanoate C12H11NOsS benzothiazole-2-
S 0] NMR: 1.17 (t, 3H), 4.15 (g, 2H), carboxylic acid
©: />—<_<O 432 (s, 2H), 7.68 (m, 2H), 8.27
N
(m, 2H)
<O
43 Ethyl 3-(1-methyl-1H-imidazol- | NMR: 1.25 (t, 3H), 3.72 (s, 3H), I-methyl-1H-

4-yl)-3-oxopropanoate

o (@)
LA

4.01 (s, 2H), 4.18 (q, 2H), 7.43 (s,
1H), 7.57 (s, 1H).

imidazole-4-

carboxylic acid

Intermediate 44

Methvl 3-(1-methyl-1H-1.2.4-triazol-5-v1)-3-oxopropanoate

NaH (7.84 g, 196 mmol of a 60% dispersion in oil) was added portionwise to a

solution of 6.18 g (34.5 mmol) of 1-(1-methyl-1/-1,2,4-triazol-5-yl)ethanone (Ohta, S.;
Kawasaki, I.; Fukuno, A.; Yamashita, M.; Tada, T.; Kawabata, T. Chem. Pharm. Bull. (1993),
41(7), 1226-31) 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 1IN HCl over ice. The pH of the mixture was brought to about 7 with NaHCO; before being
saturated with NaCl and extracted 4 times with EtOAc. The EtOAc was dried (MgSO.,) and

concentrated to give an oil that was chromatographed on silica gel (100% DCM followed by
gradient elution to 50% EtOAc in DCM). Product (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).

Intermediates 45-50

The following Intermediates were synthesized by an analogous method to

Intermediate 44 from the starting materials (SM) given in the table below.




1-yl] -4-pyrimdin-4-y1-1,3 -thiazole-5 -carboxylic
2H); 2.15(d, 6H); acid 3.35-3.42 (m1H);

WS 200842479 (m2H);4.15 (d, WO PCT/GB2008/050431
2008/ 152418PCT/ GB2008/ 05043}~ _110 - NChiral 1H);
4.25-4.47 (m 2H); 4.85-5.05 Zd 1H); 7.40(d, 1H);

825(d 2 ——0-10(d2H)—+0 40(s 1) - 11 30(hbs 1Lh-

Intq mepounNS HOE HO 171 Data SM

45 ; 5 W Intermediate 51
ne tﬁmmlsmnetﬁbxy]hmﬁﬂyl} #HpyT | fordl THANPLSL, 3-
th?azole 5-carboxylic acid NChira{I C H\N" I'INHN
OsiMid#El-Za3) P INIRATE DIVSO- d6] NMR74. 1 (st 2l—P
2| 20(s, 3H); 3.25 3. ¢4 o2 60 (s,
1H) \ 05 (bs, %u‘ﬁ4 25 4 %2? 95&1)@5% 758, 1H):
83'0} _2\_,9_1 9. B3d$,3.1Hy, 312),83(0bs) 1H);

(s, 2H), 5.71 (s, 2H),
O 721 (s, 1H), 7.71 (s,
o 1H).
O
/
46 | Methyl 3-[1-(methoxymethyl)-1H- MS (ES) (M+H)": 213 Intermediate 52
imidazol-2-yl]-3-oxopropanoate for CoH2N>04
| NMR: 3.41 (s, 3H), 3.75
OW (s, 3H), 4.22 (s, 2H),
EX\)OX\(N 5.75 (s, 2H), 7.22 (s,
1H), 7.31 (s, 1H).
A e
47 | Methyl 3-[1-(2-methoxyethyl)-1H- MS (ES) (M+H)": 227 | Intermediate 53

imidazol-2-yl]-3-oxopropanoate

O/

for C;oH14N,04

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).




Exanpl e 165 172

2-[(8S,4R)-4-{[ (4-chl oro- 3-cyano- 5-net hyl- 1Hpyrro

wo daankamny| ] am no } - 3-

met hoxypi peridin-1-y1]-4-(1-pRthyl- 1Hpyrazol -
-t hi azol e- 5- carboxyllc acid Cl Chiral

rIR'I 175

_2_y

PCT/GB2008/050431

- 3-

1. O{'\/m 20 - 2 _20¢(

CNN1HSO

yl)-1,3
HO

[«

2 {,1()33;;&5}013411&3&& 3, 4 di chloro
rrol -2-yl)carbonyl]anm no }
EPlpagldln l-y1l]-4-(1-

-1 thlazole 5

2H): 3.6
2008/ 050431

ter nedi at e ;

Et hyl

(Internediate 23; 0.55 g 2

| Ppta 30 90-4. 0 (m\

.85(m 2H);

, 1H); 3.95-4.0 (m 4H)
, 1H); 7.15(d, 1H); 7.
1H); Preparati on

et hyl- 1H

carboxylic acid 5
2.20(s, 3H
D Exanple 167 WO
c
;4. 25-4.45 (m
D5(s, 1H);
pf Starting Materi

, B-t hi azol e-5-car bo

t hi azol e- 5- car boxy
P ol ) was suspen

3.2

12. 10( bs

ﬁ)‘?

‘ *1”(1 Methyl 1H-
imidazol-2-
yl)ethanone (Abarca-

Jl'g()g%MB.; Jones,

R. A.; Medio-Simon,

a

NHC 0 S Chir

fral |
P Quilez-Pardo, J.;

'Sgﬂtg%da-Arques, J
Zaballos-Garcia, E.
%\ ahecomm. (1990),
b@(@g 321-31)

a

49

gl Ml 3axet3-€l Aitdmethgl-it)

I I
i 88 X RO 11 o

tirring at
y warnmed t

pl vent was renpved\under re
sidue i th

ufar 14875} e

D4 Cof(@rHH0 mi ns,
D room tenperature
bl ete by LCMS5, a s
D mM) was added dr
rature for 30 mns
fuced pressure.
sat. NaHCO3 (aq)

Th{

A NVIR oh2 ks HHD, é5d72—|¢:1nt€13@3d1ate 54

his a
was$ added

t he

and
bl uti on
DpW se.

A\1%4

nd 15

concentrating yielded an
Y'AgaPa08Yi fi cation (0.20 g
hBOZS I ntermedi ates 2
diat es were
es g termedi ate 20
pt erd al s \{ SM g ndi cated. 11

P08/ 1524 T8PCT/ GB2008/ 050431

sp

d

r

S

0

A

s

r was partitioned wi
B Blathy] Baxpac(li, bthisdod-B- Et 0AC
an

W

C

fp

d

N

2

MG(ES)dMytithG Mot h

%K%%%?§§5 whi ch

(MeH) +:

are

06 SBons Heted Hy
1%25Qgpﬁ%pdDataSNn

NMR 3.65 (s 3H) 42'@1(
e pi
L1 Nng

N $34thiazol-2-
S Bghe

ocedure

1

WO

Intermediate 51

1-(1-{[2-(Trimethvlsilyl)ethoxy]methyl }-1/H-imidazol-5-yl)ethanone

—S'—\_ /

‘@

O

A solution of 30 ml (75 mmol) of 2.5 M r-butyllithium in hexanes was added slowly

to a solution of 8.48 g (61.3 mmol) 1-{[2-(trimethylsilyl)ethoxy]methyl}-1/H-imidazole
(Lipshutz, B. H.; Huff, B.; Hagen, W. Tetrahedron Lett. (1988), 29(28), 3411-14) in 200 ml

THF cooled in a dry ice-acetone bath. After stirring 1 hour, 8 ml (75 mmol) of N-methoxy-N-
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- 112 - Int Conpound Data SM 2 Et hyl
2-chloro-4-pyrimdin-4- yl-1, 3-thi azol e-5-carboxyl ate
WO 20d8hsMB (ES) (MrH) +: 271 for C10118CLN3025 NMR/GB28/050431
(t. 3H), 4.24 (q, 2H), 7.926¢. 2H), 8.98 (d, 2H),
9.29 (s, 1H) Internedi ate 24 3 N@thyl
2' -chl ar o- t hi.azo| e-5' - carboxyl ate SV N
metiygacepagyid %Wmddeﬁf@fkfyoﬁ KB 245 alwred & & warny o room
temﬁe'faturegbvggﬂﬁ Him 2er! qﬁEﬁ‘J EEF%d\k,ﬁﬁﬁ qéedus NNLCL, N tnidture vhs diluted with
4-12,6- bis(dinmethylam no)pyrimdin-4-
watey lijnd Extcfmtetdr twdde, \BLtlu FiQiol vehl5h wcaawlashcyllvaﬂebnrw dripd (MaRO,) and

conc/fh%%[t_e{(i lt(; glg/gﬁr(l Eg) lbag wes ch@ﬁ}a?g%gp%ﬁdggdéhlgg Cl,ﬁ(aé% %%llowed by
grad®erd 81u(isn toL50% FIO AL iR DICAMI L P2&IucV¥B.5 g) was obtained as a mobile oil. NMR:
2008/ 152418PCT/ GB2008/ 050431 - 113 - Int Conpound Dat a
-0. 1344, QHEt(h@Q (m2-2dh) %J{Sé-(&;))@a $48 (m, 2H), 5.74 (s, 2H), 7.21 (s, 1H), 7.72 (s,
1H)dl met hoxypyrim din-2-yl1)-1, 3- thiazol e-5-carboxyl ate
o/ N M5 (ES) (MrH)+ 330 for CL2HL2CIN3045 NMR 1. 14
(t, 3H), 3.89 (s, 6H). 4.21 (q, 2H), 6.37 (s, 1H)

Intermedi ate 27 [----..1/
Intermediates 52-54

The following Intermediates were synthesized by an analogous method to

Intermediate 51 from the starting materials (SM) given in the table below.

Int | Compound Data SM
52 | 1-[1-(Methoxymethyl)-1H- NMR: 2.72 (s, 3H), 3.35 I-(methoxymethyl)-1H-
imidazol-2-yl]ethanone (s, 3H), 5.75 (s, 2H), 7.22 | imidazole (Manoharn, T.
/§| (s, 1H), 7.34 (s, 1H). S.; Brown, R. S. J. Org.
N Chem. (1989), 54(6),
-0 1439-42).
O
53 | 1-[1-(2-Methoxyethyl)-1H- MS (ES) (M+H)": 169 for | 1-(2-Methoxyethyl)-1H-
imidazol-2-yl]ethanone CsHi2,CN, O, imidazole (WO
N/§| NMR: 2.69 (s, 3H), 3.34 | 2003055876 Al)

(s, 3H), 3.71 (m, 2H), 4.61
(m, 2H), 7.12 (s, 1H), 7.26

© (s, 1H).

54 | 1-(1,4,5-Trimethyl-1H-imidazol- | NMR: 2.15 (s, 3H), 2.22 1,4,5-trimethyl-1H-
2-yl)ethanone (s, 3H), 2.57 (s, 3H), 3.88 | imidazole (US 6177575
(s, 3H), 3.34 (s, 3H), 3.71 | BI)

\
9 N (m, 2H).
>
N

Intermediate 55

Methyl 2'-amino-2-chloro-4.4'-bi-1,3-thiazole-5-carboxylate
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I 6 Ethyl 2-chloro-4-pyrazin-2-yl-
1, 3-thi azol e-5-carboxylate N\ N M5 (ES) (MtH)+: 270

wWo 0008TIHBCIN3025 NVR: 1.16 (t, 3H), 4.22 (q, P&d/GBB008O50431
(m 2H), 9.03 (s, 1H) Internmgiate 28 /0 | 7 Et hyl
4- (1, 3-benzot hi azol -2-y1)- 2-chl oro-1, 3-thiazol e-5-
carboxylate O M5 (ES) (M+H) ;. 325 for C13HICLN20252
NVR 1.27 (t, 3H), 4.34 (g, 2Hy, 7.59 (m 2H), 8.08
(d, 1H, 8.22 (d, 18- r iate 29 N /O I
WO 2008/ 152418PCT/ GB200¢/ 030431 9—%14 - Int Conpound
Data SM 8 | Methyl 2-chl -4-[1(2-
nmet hoxyet hyl ) - 1H i m dazol -
y1] - 1, 3-t hi azol e- 5- car boxyl a »J_L,\g@ (ES) (M+H) +:
302 for CLl1H12C1IN303S NVR 3L34 M, 3.62 (m 2H),
3.81 (s, 3H, 4.22 (m 2H), 7.9 (s, 2H). Internedi ate

19 A s%llution 0% 7t7H In%gz &lg fn%ioﬁ)a(gfb n%%yl%—ghloro-4-(chloroacetyl)-1,3-thiazole-5-
carboxylate (Intermediate 61) and 270 mg (3.6 mmol) thiourea in 2 ml MeOH was heated at

reflux for 90 min. Solvent was removed, and the residue was taken up in water and treated
with aqueous Na,COj precipitating solids that were collected, washed with water and dried in
vacuo to give 670 mg of product: MS (ES) (M+H)": 276 for CgHeCIN30,S,; NMR (CDCl3):
3.91 (s, 3H), 5.08 (s, 2H), 7.28 (s, 1H).

Intermediates 56-57

The following Intermediates were synthesized by an analogous method to

Intermediate 55 from the starting materials (SM) given in the table below.

Int | Compound Data SM
56 | Methyl 2-chloro-2'-(methylamino)-4,4'- | MS (ES) (M+H)": 290 Intermediate 61 and
bi-1,3-thiazole-5-carboxylate for CoHgCN30,S, methylthiourea

NMR (CDClL): 3.01 (d,

o)
S
Cl 3H), 3.35 (s, 3H), 5.32
\§ | NO_ (s, 1H), 3.87 (s, 3H),
\__H 7.71 (s, 1H).
| >—N\
S

57 | Methyl 2-chloro-2'-(dimethylamino)- MS (ES) (M+H)": 304 Intermediate 61 and

4,4'-bi-1,3-thiazole-5-carboxylate for CioH¢CN;O5S, N N-
O NMR (CDCl;): 3.11 (s, | dimethylthiourea
CI\(S 6H), 3.91 (s, 3H), 7.43
\ o—
(s, 1H).

N/
D—n
S \

Intermediate 58
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Met hyl 2-chl or o-4-(1- net hyl -
1H1,2,4-triazol-5-y1)-1,3- X ,NN7 N ON M5 (ES)
W@ booshi 3241259 for C8H7/CLN4A025 NVR 3.92 (s, 6H)pCcBGB4008/050431
(s, 1H. Internediate 20 Clj3;. 10 5-carboxyl ate
Met hyl  2-chl oro-4-(1- et hyl -

(s M. 7.21 (s, 1H) Intermsd@ate 16 O Vo

2008/ 152418PCT/ GB2008/ 050431 -
SM 11 Methyl 2-chl de (1
1, 3-t hi azol e- 5- car boxyl at e
trinmethyl-1Hi mi dazol - 2-M
G 1H12CIN302S NVR: 2. 03 (s,
(s, 3H), 3.61 (s, 3H), 7.90
c

15 - Int Conpound Data

O_

M5 (ES) (MHH) +: 286 for
2.13 (s, 3H), 3.34
N I nternedi ate 21

A solution of 1 g (4.55 mmol) methyl 4-acetyl-2-chloro-1,3-thiazole-5-carboxylate
(WO 2006087543 Al) and 0.61 ml (4.6 mmol) dimethylformamide dimethylacetal in 4 ml
toluene was heated at 100 °C for 3 hours in a microwave reactor. Solvent was removed and
the residue was diluted with water, which was then saturated with NaCl. The solution was
extracted 3 times with EtOAc, which was dried (MgS0O4) and concentrated. The residue was
chromatographed on silica gel (100% DCM followed by gradient elution to 50% EtOAc in
DCM) to give 480 mg of product as a viscous oil. NMR (CDCls): 2.88 (s, 3H), 3.11 (s, 3H),
3.87 (s, 3H), 5.61 (d, 1H), 7.82 (s, 1H).

Intermediate 59

Methyl 2-chloro-4-isoxazol-5-yl-1.3-thiazole-5-carboxvlate

o)
CleS
\gﬁi
o\N/

A solution of 1.18 mg (4.3 mmol) methyl 2-chloro-4-[(2E)-3-(dimethylamino)prop-2-
enoyl]-1,3-thiazole-5-carboxylate (Intermediate 58) and 285 mg (4.1 mmol) hydroxylamine
hydrochloride in 4 ml AcOH was heated at 120 °C for 90 min. Solvent was removed and the
residue was partitioned between aqueous NaHCO; and EtOAc. The EtOAc was separated,
washed with brine, dried (MgS0O,) and concentrated. The residue was chromatographed on
silica gel (1:1 hexanes/DCM followed by gradient elution to 100% DCM) to give 450 mg of
product as solid: MS (ES) (M+H)": 245 for CgHsCIN,O3S; NMR: 3.91 (s, 3H), 7.17(s, 1H),
8.26 (s, 1H).

Intermediate 60
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12 carboxylate | SO Ethyl 2-chloro-4-(1-nethyl-1H
i m dazol -4-y1)-1,3-thiazole-5- / M5 (ES) (MtH) +. 272
wo 0008TiIN10CIN3025 NVR 1.42 (t, 3H), 3.81 (spCBEHB2008/050431
4.35 (q, 2H), 7.50 (s, 1H), 18221 (s, 1H). Internediate
22 Internediate 13 Et ﬁyl

-lchl qr 0- 4- i d|Z -2- 1- -'th?iéztorl]el-gzm e- 51-car boxvl at e

-carboxvylate

2- 0X0-4-pyridin-2-y1-2, 3-di hydrg1, 3-t hi azol e- 5- car box
ylate (0.42 g, 1.7 nmol) i g neaf/ phosphorus

oxychloride (5 m) vvé-%'\ar{de di ne and the reaction
was heated to reflux. After hrs, OcCVS i ndi cat es
conpl ete conversion. The

Neaktion mixture was
concentrated to renove phosph oxychl oride. The
residue was diluted with wa extracted three
times with EtO0Ac, dried wt and concentrated to
a brown oil (0.35 g). WD 2008/152418PCT/ GB2008/ 050431

, BP0 S M o oy
enoyl Hj ,3-thia@ele(t-carbixylae GBtefwediate)58) andi eniiz&2.8 nimol) hydrazine

5 hyl . 2- chl -4-(1-
hydr{og/ll_;“‘ltgmgq i 4}1%1'[? ﬁ;b& ng}é S}eé\ltqﬁioa)wppré? ﬁg}rl k hour. Solvent was removed and the
resi%@&%s{ﬁaﬁﬁ%kd géﬁ&fjelf% %q%oﬁmg@%[gb? 2Rd FEOALOIW B e wh separated,

nitrite (0. nmol ) was added dropw se
washal withrbxne decd fMgS6.)pni4oacamtroicyl. Rt teyidu@ wastimomatagtaphed on

. - ' il et hgx hyl f :
sitieh T S oMy 6 SO TRlia g 0ogs Eig g ebyeo0 me of
produbidser el @i, YXAR -aneb ROPHNT . BUE1RATY, 1.73Qs,NiH)CHBGN( 21 H).
roomtenperature. After stirring 1 hour, the m xture
was quenched with NaHSO3 (aqg) and diluted with water
f ing extracted twice with Et0Ac. The EtOAc
Intep efflaf g)lewere washed with brine, dried (My504) and
Methg e ebioat-athldroactyipt 3-thiazelel5-ddniedxywds chr omat ogr aphed
on silica gel (100% DCM foll owed, by gradi ent elution
to 90% Et0OAc in DCM) to give 800/ng of a solid: 15MS
(ES) (M+H)+: 374 for 4 i; NVR -0.13 (s,
9H), 0.75 (m 2H), 3.32 8-87 (s, 3H), 5.32
(s, 2H), 6.04 (s, 2H. Imy di ate 15 The
follow ng Internediate was s si zed by an anal ogous
method to Intermedi ate 2014 f omtgg starting
materials (SM given in the t@ble low. I1nt
ConpoundDat aSML WD 2008/ 152418PCT/ GB2008/ 050431 - 117
- nsol@ompg g Bal anrsM) obmivthtyh§acetyl-2-chloro-1,3-thiazole-5-carboxylate

W2 FR0RE A L TS BUY IR drvtthy MR Bl SR diéttoroiodide in 50
ml 1l HRBRedctRant bhd 20 3Nt @EGYR-HRakdabR Xk 63 R&Ds. fFdlvent was
removed, and the residue was taken up in EtOAc and washed with aqueous NaHSO;, water
and brine. Drying (MgSO,) and removal of solvent gave 2.3 g of an oil: MS (ES) (M+H):
222 for C;HsCIL,NO;S; NMR (CDCls): 3.91 (s, 3H), 4.72 (s, 2H).

Intermediate 62

Ethyl (35.4R)-4-{[(3-chloro-4-cyano-5-methyl-1/-pyrrol-2-yl)carbonyl]amino }-3-

methoxypiperidine-1-carboxylate
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\ --,, CLOH10C1N3035 ON \ N NVR 3.22 (s,
3H), /| 3.78 (s, 3H), 5.35 (s, 2H), 7.32 (s, 2H)
wW@EhR00s152418 | ntermedi ate 16  Met hyl PCT/GB2008/050431
2-am no-4-(1-nmethyl-1Him dggzol-2-yl)-1,3 -thiazo
| e-5 -carb oxylate \ N O 5N-lodosuccinimde (9.3 g, 41
mol ) was added to a mxture of 7.52 g (41 mmol)
nmet hyl 3-(1-nmet hyl- 1PN dgzol - 2-y1) - 3- oxopr opanoat e
(I nternedi ate 48) and 17 / l'y8t-15 resin in 400
m Et 0Ac foll owed stirrifog\fo Obqler at room
tenperature. The resin Was fiktered oft and rinsed
with EtOAc. Sol vent was renoved fromthe filtrate and
the residue was taken up in diethyl ether. Insoluble

matesalationefS0Bing € Lomestlf 3-ahlara-fesenp-fimathyl o4& a1y wroleragarboxylic
ac1d%frp graiueéi%\%aéﬁ%néth S r4§5rgv %Bé%%tb@ Ik)e!r%d(l)r?ete a%)ggﬁylgt% .;551 mg,

2.7 mn{oﬁzwmnbb)wmmy naq. hylreybendotiagoleds. 368 atge d. 7ahmoBfand V-
or 1 hour. Solvent was renoved and the residue was

meﬂi}aw@whebm? (- yiab GusmMRZaS. MI(RAbMbyes shisied af Eonysggiperature
befo%ilédcgr% Fg3 kaﬁnéthgfl f3ld g%bﬁnﬂe{ ko/ﬂ:ﬁ?tg }‘Aﬁlgl o ilh%{d@fc@ f(0 588 mg, 3

S were arile vacu
mmgl). ok tstiriy 4t BES)m (ditpdyatureX804 hours GAEEONEG @%tlomxlfvﬁnuﬁ: W& diluted

Wlthﬁt@gXC(}_%’ld V@q;e?d %ﬁ{i é?q,}@ggc%qqglg(?t%f alzlm Qrbonételz ger 11& lI_—?Cl water, and

briné. Oﬂ‘ﬂe A poMi6h TRLURL BicWRif M%S'@h@&d &RQckYat@N The residue was
anal ogous met hod to |ntermediate 16 fromthe starting

chromgtegrafzied op Siljca geMd A0YorDE Mefollabké bl grashient Elution to 100% EtOAc)

RS R Tk SRR S e NI

(ES) (M+H)": 367 for C16Ha1CIN4O4; NMR: 1.23 (t, 3H), 1.57 (m, 2H), 2.33 (s, 3H), 2.67-
3.04 (m, 2H), 3.34 (m, 4H), 3.41 (m, 1H), 3.76-4.33 (m, 5H), 7.25 (d, 1H), 12.73 (s, 1H).

Intermediate 63

The following Intermediate were synthesized by an analogous method to Intermediate

62 from the starting materials (SM) given in the table below.

Int | Compound Data SM

63 | Ethyl (35,4R)-4-{[(4-cyano-5- MS (ES) (M-H): 333 for [ Intermediate 69 and
methyl-1H-pyrrol-2- C16H2oN4O4 ethyl (3S,4R)-4-
yl)carbonyl]amino }-3- NMR: 1.22 (t, 3H), 1.52 | amino-3-

methoxypiperidine-1-carboxylate (m, 1H), 1.79 (m, 1H), methoxypiperidine-
H 5 2.32 (s, 3H), 2.77-3.14 1-carboxylate (WO
o)
)HN < :N_/< (m, 2H), 3.32-3.43 (m, 2006087543 Al)
N 74 H O/\
S 4H), 3.79-4.33 (m, 5H),
\

7.21 (s, 1H), 7.89 (d,
1H), 12.21 (s, 1H).

Intermediate 64

3-Chloro-4-cyano-N-[(3S5.4R)-3-methoxypiperidin-4-yl]-5-methyl-1H-pyrrole-2-carboxamide
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25

Met hyl 2-am no-4-(1-{[ 2-
(trinmethylsilyl)ethoxy]nethyl}-1H

w0 poodazalis 2- y1) - 1, 3-t hi azol e- 5- car boxyl at e N MCT1/EB2008/050431
(MrH) +: 355 for CLl4H22N403SSi 4NNR: -0.14 (s, 9H), 0.67
(m 2H), 3.34 (m 2H), 3.62 (33 5.28 (s, 2H),
7.03 (s, 1H), 7.35 (s, 1H), 7.95 (s 2H). Internediate

45 18 N.---.., 0" N/ hyJo
2- am no-4-[ 1- (et hoxynet =
i m dazol - 2-y1] -1, 3-t hj#zol -sﬂc@&“yl ate "\ M5 (ES)

(MtH) +: 269 for cr01112n405's NV 3.23 (s, 3H, 3.71
(s, 3H) 5.51 (s, 2H), 7.87 (s, \1H) 8.02 (s, 1H),
8.44 I—P Internedi ate 46 19 | Met hyl

2 dmiahgion U Eiy (ot Ry o il opoteyano-s-methyl- 1 H-pyrrol-2-

TR DL RS RS B 15

mm&lDThndZ@"BB n3-(626 6Emol3 5% MaGa i mmIMOHKVz%]heﬁﬁtd a2H)0 °C for 2 hours
8.41 (s, 2H). Internedi ate 47

in 2 pRgBMVEBREAEPCheBRo DY BBDditted w1t!u9vaier| antl sagrasesLivith Daghbefore

bem?%x%%% d}g&% yv%t:hglfptﬂﬂ O[ah;éo'll( F rTE% argbwngd%Fg (lﬁgSOrq a[{id conce/ntrated to
g1ve|\shzﬁel\1al l‘t/ﬁ%tt 6&El,‘§)tr11(thd&'® with 24D H s g8 B@Nﬁi%?&f aNMRte splid IMSS(ES)

(MﬂPﬁ% : 2Ordar gt3§1174?4N404, Nﬁﬁ- %&(@%Hﬁ' 3140(s(3SH), %.|_6|)1'(dm, 2H), 2.91 (dm,

1H),;23m?£gdglg,l @S %f?(@’ %I[I 3@[ car ox ‘ate

Intermediate 65

(35.4R)-4-{[(4-Cyano-5-methyl-1H-pyrrol-2-yl)carbonyl]lamino ! -3-methoxypiperidinium

H
N o)
| (0]
/ N 1l NH F})J\
& " 2t o
N7 Ho\ FoL
o)
\

A solution of ethyl (35,4R)-4-{[(4-cyano-5-methyl-1H-pyrrol-2-yl)carbonyl]amino} -

trifluoroacetate

3-methoxypiperidine-1-carboxylate (Intermediate 63; 340 mg, 1.0 mmol) and 0.54 ml (10
mmol) 50% NaOH in 5 ml MeOH was heated at 120 °C for 2 hours in a microwave reactor.
The mixture was diluted with water and saturated with NaCl before being extracted 5 times
with THF. The THF extracts were dried (MgSO.) and concentrated to give material that was
purified by reverse phase HPLC (10-20% gradient acetonitrile in water with 0.1% TFA) to
give 200 mg of product as the TFA salt: MS (ES) (M-H)": 261 for C16H2:N4O4; NMR: 1.71
(m, 1H), 2.04 (m, 1H), 2.34 (s, 3H), 3.02-3.34 (m, 3H), 3.41 (m, 4H), 3.52 (m, 1H), 3.61 (m,
1H), 4.18 (m, 2H), 7.21 (s, 1H), 8.05 (d, 1H), 8.25 (d, 1H), 8.78 (m, 1H), 12.21 (s, 1H).

Intermediate 66

Ethyl 4-cyano-5-methyl-1/-pyrrole-2-carboxvlate
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M5 (ES) (MtH) +: 267 for C9HLON4O25 NVR: 2.01 (s, 3H),

2.14 (s, 3H), 3.32 (s, 3H), 3.61 (s, 3H, 7.89 (s,
wQ@blos/1bnter medi ate 49 22 H2N Et hyl PCT/GB2008/050431

2-am no-4- (1-net hyl - 1Hi m dgagql_- 4-

y1l)-1, 3-thiazol e-5-carboxylate / NN C | M (ES)

(MtH) +: 253 for CLOH12N4025 NMR 1.15 (t, 3H), 3.62

(s, 3H), 4.15 (g, 2H), 7.65 (s, 1il)él 7.95 (s, 1H).

Internediate 43 Internedigte 2 t hyl

2-am no-4-pyrimdin-2-y1-1,3-thijazol e- 5- car boxyl at e

WO 2008/ 152418PCT/ GB2 120 - A

suspensi on of ethyl 0]

2-1 odo- 3- ox0- 3- pyri m di n- propanoate (Intermnedi ate

30; 1.73 g, 5.4 mwol) a thiourea (0.62 g, 8.1 mml)

in EtOH was heated at (#&flux for 1 hour. After cooli ng

to room tenperature, the reaction was concentrat ed.

h ) . St .
ISP B PARRRAS R A L e
T.P.yWKisarfely| MeT et Coof Chaand1 9968, 61i(23)r 2068-9069) exd 4 ad DM Fvih 50 ml
Et 0Ac (x3). %he or gani c_extracts ﬂ(ere dried with 504
acelapilfile 338 spRlPAtneR iep WaleT Briangalogrsullprylszpcyanale Gyml, ggmmol) was
addddERd GMa e RadstirRid SN AR to 1%0%7teﬁ1%)erag,m.’Additional
3,95 (q, 2H), 7.55 (t, 1Hy, 7.94 (s,-1H), 8.85 (d,
chlofddplfofyl@cyahatd ()4 1O 4 hineratedasddelsd, 24d 28 mixture waklsgrred 3 hours.

fallown nt iate repared by the ceduy e
Satugies FUSBES N aD AL aE Bsg o ST PR S apYoh RS Feotdug was
‘[akefmlﬁ)I e hale ah EMitrdchai Cah&fwith N1 HOARQYIRehyPethér wivh é4th extract being

Et hyl 2-am no-4-pyrim di n-4-
washerl twi@-mpicavidh wasr gt e yith ring. Thowcoysbipgbpreametyers were dried

(Mgéa;)’, Eugcq %cg%eion ]W%%_) %%n%‘é\%%g% '2'1'(\53'3 3 %%D(c)@a gvthétg %('é%d h%'s_@ES)g@/éﬁHY 179 for

CoH{ 0L MRt 2 e BBt 2381, 3H), 4.17 (q, 1H), 7.16 (s, 1H), 12.59 (s, 1H).

Intermediate 67

Ethyl 3-chloro-4-cvano-5-methyl-1/-pyrrole-2-carboxylate

A solution of 1.72 g (11.5 mmol) of ethyl 4-cyano-5-methyl-1/H-pyrrole-2-carboxylate
(Intermediate 66) and 1.53 g (11.5 mmol) N-chlorosuccinimide in 20 ml DMF was heated to
70 °C in a microwave reactor for 1 hour. Solvent was removed and the residue was diluted
with water and extracted twice with diethyl ether, each extract being washed 2 times more
with water and once with brine. The combined organic layers were dried (MgSQ.), and
solvent was removed. The residue was chromatographed on silica gel (100% DCM followed
by gradient elution to 100% EtOAc) to afford 790 mg of product as a solid: MS (ES) (M-H)":
211 for CoHyCIN,O,; NMR: 1.32 (t, 3H), 2.35 (s, 3H), 4.32 (q, 1H), 12.85 (s, 1H).



N/O 25 Methyl 2'-amno-2,4"-bi-1, 3-
t hi azol e-5' - carboxyl ate SV M5 (ES) (MH) +: 242 for
wEBdgnsN262 NVR: 3. 67 (s, 3H), 7.86 (d, 1H), 7rOLGE08/050431
1H), 7.92 (s, 2H) Internedighg. 32 - N N/o WO
2008/ 152418PCT/ GB2008/ 050431 - 121 - Int Conpound Data
SM 26 Et hyl 2-am no-4-][2, 6-
bi s(di met hyl am no) pyri m di n- 4-
Inte¥rhedihtaed Ni azol e-5-carboxylate / N N/\\/ r----N N M
(ES) (VFH) +: 337 for Cl4H2ON6 02S NVR 1.22 (t, 3H),
3-Cldom4-£ggnoiPpilethvA-12Apyreple-2Harbogylia¢id, 1H), 8. 21 (s,
2H) Internmediate 33 N isC 27 Et hyl
2-anmi no- 4- (4, 6- di net hoxypyli m didH2-y1)-1, 3-
t hi azol e- 5-car boxyl ate _/ M5/(ES) (MtH)+: 311 for
C12H14NA045 NVR 1.02 (t; (s, 6H), 4.03 (q,
2H), 6.27 (s, 1H), 7.94 ( ermediate 34 N
[ .

In

A solution of 760 mg (3.6 mmol) of ethyl 3-chloro-4-cyano-5-methyl-1/H-pyrrole-2-
carboxylate (Intermediate 67) and 3.6 ml (7.2 mmol) of 2N LiOH in 15 ml MeOH was heated
at 100 °C for 3 hours in a microwave reactor. Additional 2N LiOH (1.0 ml) was added, and
the mixture was heated at 100 °C for 1 hour. The mixture was diluted with water and acidified
with 1N HCI before being extracted 2 times with EtOAc. The EtOAc extracts were washed
with brine, dried (MgSO.) and concentrated to give 610 mg of a solid: MS (ES) (M-H)": 183
for C7HsCIN,O,; NMR: 2.31 (s, 3H), 12.72 (s, 1H), 13.31 (s, 1H).

Intermediate 69

4-Cyano-5-methyl-1/-pyrrole-2-carboxvlic acid

o ol

N

\ / ©

/
N/

A solution of 390 mg (2.6 mmol) of ethyl 4-cyano-5-methyl-1H-pyrrole-2-carboxylate
(Intermediate 66) and 2.6 ml (7.2 mmol) of 2N LiOH in 15 ml MeOH was heated at 100 °C
for 3 hours in a microwave reactor. Additional 2N LiOH (0.5 ml) was added, and the mixture
was heated at 100 °C for 1 hour. The mixture was diluted with water and acidified with 1N
HCl before being extracted 2 times with EtOAc. The EtOAc extracts were washed with brine,
dried (MgSO,) and concentrated to give 317 mg of a solid: MS (ES) (M+H)": 151 for
C7HgN,Oy; NMR: 2.31 (s, 3H), 7.01 (s, 1H), 12.47 (s, 1H), 12.75 (s, 1H).

Intermediate 70

Methyl 2-chloro-4-(4-methoxypyrimidin-2-y)thiazole-5-carboxylate
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Internediate 35 N i0/ WO
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for CL3Hi 1N30252 [
NVR 1.16 (t, (q/
(m 3H), 8.12 (d 1H)
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W3 1../... N 5To a suspens
3- oxo- 3- pyri m di n-2-yl propa ;f
1.19 g, 6.1 mmol) in Et0Ac Nvas added '\gdosucci nam de
(1.38 g, 6.1 mvol) and Amber\yst-A5 resin (1.19 g).
After stirring at roomtenperature for 30 mns, LCMVS
sh r 0 |
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100 fign D Sieximo Bxes ssipeadadaacltmborl glaci@sicetesadid snd diml of hydrochlorlc
ion). The reaction m xture was fllter ed t

d
acid 1§§$ %@Q Warecoptadetomipctp 016 andasodiumppigite (74 mge &1 %v&gnol) in 3 ml of
e R S A AT

tempdrittiey #d saRdd vaoadinmntin et Mgrshobé&nd Bﬂaftfn@trﬁat@@cﬁ remammg A
concentrated to an or ange oil (1,73 g, 899%.

solufig pf urea §mehin Zookol Ngd 375 addsdrsen e stiged 5y "B hin: Volume of

the solution was then reduced under reduced pressure to ~7 ml, Na,COs saturated aqueous

MS (ES) (M+H)+: 306

5- car boxyl ate 140

2H) , @—ST(m 2H), 8.06
I nternmedi ate 30

in-2- ylpropanoate 00

et hyl

nmedi ate 37;

solution was added slowly while stirring to neutralize the solution. The resulting liquid was
extracted with EtOAc (10 mIx3), The combined EtOAc layer was washed with saturated
NaHCOj; solution and brine, dried over MgSO, and concentrated to an oil. This was then
purified by column chromatography eluted with Hexanes/EtOAc to give the desired product
as an oil (75 mg). MS (ES) (M+H)": 286 for C;oHgN30;S; NMR (CDCly): 3.81 (s, 3H), 3.97
(s, 3H), 6.74 (d, 1H), 8.53 (d, 1H).

Intermediate 71

Methyl 2-amino-4-(4-methoxypyrimidin-2-yl)thiazole-5-carboxvylate

@)
H,N S
\g/ —
/ N\ 0
SN N\

Methyl 3-(4-methoxypyrimidin-2-yl)-3-oxopropanoate (Intermediate 72; 250 mg, 1.19
mmol) was dissolved in EtOAc (10 ml), Amberlyst 15 ion-exchange resin (230 mg) and n-

iodo succinimide (282 mg, 1.19 mmol) were added, and the reaction mixture was stirred at
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procedure described in Internediate 30 fromthe

web@stsnags materials (SM indicated. | |Int Conporo®2008/050431
Data SM 1 WO 2008/ 152418PCT/3B2008/ 050431 - 123 - Int
Compound Data SM 31 4-yl propanoate i1 N Ethyl

2-i odo- 3- di n-
roor RRSSHGHeNDD L RS TS pes i Pﬁ) aﬂﬁs %@'ﬁf g%wasaﬂ%i with
Me(1; thd EbmbBe @iltgeﬁie Wﬁwoncgn&eﬁe({ & dr}llﬁgss ]ﬁth‘é?w% add]ehband the resulting

| nter medi ate 38 hyl 2-i odo- 3- oxo- 3- (1
preqmiamas Rtoreq @ﬁfdpa ﬁhmt@was &Mlc\entmect ©Sin c(lMﬂiel) drledsmﬁelf logh

Vac%n} I}lgi é)(lb({] #ﬁ{oﬁ&%gﬁ@g)gpb?g x %glw[e%)’kfs(lo 00 '\i) was ayded and

the mﬂ;dtura WaQ deuke@Xr, ﬂﬁa&szﬂé@ddwﬂ fo rt a eMSv& re&fy}t&t& Was filtered
407 for Gi 3HL91N403 NVR 1.19 (t, 3

and gaghed(veith BigPH, ghlltqrgakpps washed with saip,x:gteql Na,(gﬁ(agwﬂ)gp@s solution
and ggpt%? I%t({ylrec?’%rgggl(cg (?f:g p'@%%;é 5’)?/ %r%f%?%w%e(nég)nc?%%d to dryness
and 384 sﬁs@énc@ﬂlﬂﬂb%hﬂﬁ?&@&i NofCDyeetlit@h € 16 thl )3 theyrepritpapeaipaatd was
collected by filtration. LC-MS showed both solids were the desired product. (97 mg). MS
(ES) (M+H)": 267 for C1o0H;0N403S; NMR (CDCl3): 3.55 (s, 3H), 3.89 (s, 3H), 6.95 (d, 1H),
7.95 (br, 2H), 8.62 (d, 1H).

Intermediate 72

Methyl 3-(4-methoxypyrimidin-2-yl)-3-oxopropanoate

Y
O
\O N/ / 'e)
V4
O

1-(4-Methoxypyrimidin-2-yl)ethanone (Intermediate 73; 462 mg, 3.04 mmol) was
dissolved in dimethyl carbonate (20 ml, 237.35 mmol) and the reaction mixture was cooled
down to 0 °C, sodium hydride (291 mg, 12.15 mmol) was added and the mixture was stirred
at 0°c for 10 min, raised the temperature to100 °C, refluxed for 1 hr. The mixture was cooled
down to RT and was poured slowed into the ice cold IN HCl solution (20 ml), stirred for 5
min, pH was brought back to ~7 and extracted with EtOAc. Organic layer was washed with
brine and dried over MgSQOs, concentrated to oil. Chromatography gave a mixture of 2
compounds. Purified by column eluted with DCM/EtOAc (100~30%) gave the desired
product as an oil (250 mg), it was carried over to the next step without further purification.

MS (ES) (M+H)": 211 for CoH;oN,O,S.

Intermediate 73
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B RIS I T N S

acctAMRIENT Bhing, ABL AimEIP Rkt AEIHOhE FRREEFRE§IBHHS Rarntdd&up to room
reaction mxture was diluted with water and acidified

tempgrathreceyiee pight. Y dler HEMI wappided and éhasighaiiononixiys was extracted with
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’ I

of'l owi ng I nternedi ates were prepared by the
procedure described in Internmediate 37 fromthe
starfi n%‘ materials (SM indicated. | Int Conpound

Intermediate
/E\ N
)\
o N |

2-Chloro-4-methoxypyrimidine (1.05 g, 7.26 mmol) was dissolved in DCM (20 ml),

2-lodo-4-methoxypyrimidine

cooled down to —5 °C, hydrogen iodide (55%, 36 mmol) was added drop wise, the mixture
was stirred at 0 °C for 4 hours then slowly warmed up to room temperature over night. The
reaction mixture was cooled down to 0 °C and K,COs; was added to neutralize the solution to
pH=7, followed by the addition of 30% sodium meta bisulfite. This mixture was extracted
with DCM (20 ml x 3). Organic layer was dried over anhydrous Na,SO,, concentrated to give
a white solid as the desired product (1.62 g). MS (ES) (M+H)": 237 for CsHsIN,O; NMR
(CDCls): 4.00 (s, 3H), 6.73 (d, 1H), 8.13 (d, 1H).

Intermediate 75

Ethyl 2-chloro-4-(1.3.4-oxadiazol-2-yDthiazole-5-carboxylate
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Data SM1 WD 2008/ 152418PCT/ GB2008/ 050431 - 125 - Int
Conmpound Data SM 38 Et hyl 3-oxo-3-pyri m din-4-

wQ bgsopamoat e M5 (ES) (MtH) +: 195 for COHLON203PCT/GB2008/050431
pyrim di ne-4- carboxylic acijgg.00 NMR 1.14 (t, 3H,
2/3) 1.28 (t, rNO 3H, 1/3) 4.17 (q, 2H, 2/3) 4.19
(s, N 2H), 4.25 (q, 2H, 1/3) 34 (s, 1H, 1/ 3)
7.91 (d, 1H 1/3) 7.95 (d, 1H, /3) 9.04 (d, 1H,
1/3) 9.15 (d, 1H, 2/ 3)89.30 (6, 1H, A/3) 9.43 (s,
1H, 2/3) 12.03Qls—3H 2 Ethyl 3-[2,6- M
(ES) (MrH)+: 281 for 2,\§- / 0
bi s(di met hyl am no) pyr i i n{4- C1314201\ 1403
bi s(di methyl ami  y1] - 3- oxoprepaneste

Ethyl 2-chloro-4-(2-formylhydrazinecarbonyl)thiazole-5-carboxylate (Intermediate 76;
220 mg, 0.79 mmol), phosphorus triphenyl (416 mg, 1.58 mmol), carbon tetrachloride (0.154
ml, 1.58 mmol) and DIEA (0.415 ml, 2.38 mmol) were mixed in anhydrous acetonitrile (10
ml), stirred at room temperature over night, LC-MS indicated the SM was disappeared and the
desired product mass and a side product. Solvent was evaporated and the residue was purified
by column chromatography (DCM/EtOAc) afforded the desired product (78 mg). MS (ES)
(M+H)": 260 for CsHsCIN;03S; NMR (CDCl5): 1.36 (t, 3H), 4.40 (q, 2H), 8.59 (s, 1H).

Intermediate76

Ethyl 2-chloro-4-(2-formylhydrazinecarbonyl)thiazole-5-carboxylate

o v,

H

Ethyl 2-chloro-4-(chlorocarbonyl)thiazole-5-carboxylate (Intermediate 77; 300 mg,
1.18 mmol)and 2,6-lutidine (0.206 ml, 1.77 mmol) were mixed in 5 ml of dry DCM, cooled
down to 0 °C, formohydrazide (73.8 mg, 1.20 mmol) was added, the reaction mixture was
stirred at 0 °C for 5 min and gradually warmed up to room temperature overnight. Solvent
was removed and the residual was purified by column eluted with DCM/MeOH gradient.
Product was obtained as yellowish solid. (230 mg). MS (ES) (M+H)": 278 for CgHgCIN;0,S;
NMR (CDCl5): 1.38 (t, 3H), 4.44 (q, 2H), 8.24 (s, 1H), 9.41 (br, 1H), 11.68 (br, 1H).

Intermediate 77

Ethvyl 2-chloro-4-(chlorocarbonyl)thiazole-5-carboxylate
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00 NMR 1.15 (t, ~4711 ; ,
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N

Cl

O
2-Chloro-5-(ethoxycarbonyl)thiazole-4-carboxylic acid (2 g, 8.49 mmol) was
dissolved in dry DCM (15 ml), oxalyl dichloride (1.131 g, 8.91 mmol) was added and the
mixture was cooled to 0 °C, 2 drops of DMF was added and the reaction mixture was stirred
at room temperature until the bubbling stopped. Solvent was removed and the residual was

dried under high vacuum over night afforded the desired product as a crystal (2.15 g). NMR
(CDCls): 1.35 (t, 3H), 4.37 (q, 2H).

Intermediate 78

Ethyl 2-chloro-4-(3-methyl-1.2.4-oxadiazol-5-yl)thiazole-5-carboxylate

c\gﬁo J
'%

Ethyl 2-chloro-4-(chlorocarbonyl)thiazole-5-carboxylate (Intermediate 77; 300 mg,
1.18 mmol) and 2,6-lutidine (0.206 ml, 1.77 mmol) were mixed in 5 ml of dry DCM, cooled
down to 0 °C, (Z)-N'-hydroxyacetimidamide (W0O200032565, 91 mg, 1.18 mmol) was added,

the reaction mixture was stirred at 0 °C for 5 min, DMF (2 ml) was added to assist the
solvation of the SM and the reaction mixture was gradually warmed up to room temperature
overnight. DCM was removed and the remaining solution was heated to 55 °C and stirred for
4 days. LC-MS showed the reaction was completed. The reaction mixture was diluted with
EtOAc (20 ml), washed with water (10 mlx3), the organic phase was washed with brine and
dried over MgSO., concentrated and purified by column chromatography (Hex/EtOAc) to
give the desired product (yellowish crystal, 140 mg). MS (ES) (M+H)": 274 for
CoHCIN30O3S; NMR (CDCls): 1.36 (t, 3H), 2.55 (s, 3H), 4.40 (q, 2H).
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Ethyl 4-(2-acetylhydrazinecarbonyl)-2-chlorothiazole-5-carboxylate (Intermediate 80;
5 264 mg, 0.91 mmol), phosphorus triphenyl (475 mg, 1.81 mmol), carbon tetrachloride (0.176
ml, 1.81 mmol) and diisopropyl ethylamine (0.484 ml, 2.72 mmol) were mixed in anhydrous
acetonitrile (10 ml). The mixture was stirred at room temperature over night. solvent was then
evaporated. The residue was purified by column chromatography (DCM/EtOAc) to give the
desired product as a solid (211 mg). MS (ES) (M+H)": 274 for CoHgCIN;05S; NMR (CDCls):
10 1.37(t,3H), 2.67 (s, 3H), 4.40 (q, 2H).

Intermediate 80

Ethyl 4-(2-acetylhydrazinecarbonyl)-2-chlorothiazole-5-carboxylate

CWS{KO J

15 Ethyl 2-chloro-4-(chlorocarbonyl)thiazole-5-carboxylate (Intermediate 77; 300 mg,

1.18 mmol) and 2,6-lutidine (0.206 ml, 1.77 mmol) were mixed in 5 ml of dry DCM, cooled
down to 0 °C, acetohydrazide (97 mg, 1.18 mmol) was added, the reaction mixture was stirred
at 0 °C for 5 min and gradually warmed up to room temperature overnight. Solvent was
removed and the residual was purified by column eluted with DCM/MeOH gradient. Product

20  was obtained as yellowish solid. (264 mg). MS (ES) (M+H)": 274 for CoH,(CIN;0,S; NMR
(CDCls): 1.39 (t, 3H), 2.12 (s, 3H), 4.45 (q, 2H), 8.55 (d, 1H), 11.66 (d, 1H).
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methyl 2-chloro-4-(6-
methoxypyridin-2-yl)-1,3-thiazole-

5-carboxylate

MS (ES): 285 (MH") for
C11HyCIN,O5S
"H-NMR (CDCl;): 3.85
(s, 3H); 3.93 (s, 3H);
6.85 (d, 1H); 7.41 (d,
1H); 7.73 (t, 1H).

Intermediate 89
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ethyl 2-chloro-4-(3-fluoropyridin-2-
yl)-1,3-thiazole-5-carboxylate

MS (ES): 287 (MH") for
C11HsCIFN,0,S
"H-NMR: 1.25 (t, 3H);
4.28 (q, 2H); 7.55 (dd,
1H); 7.62 (t, 1H); 8.62
(d, 1H).

Intermediate 92

Intermediate 8§7-92

The following Intermediates were synthesized by an analogous method to

Intermediate 16 from the starting materials (SM) given in the table below.
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Compound
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met hyl 2-chl oro-4-(1-nethyl-1H

1,2,3-triazol-4-y1)-1, 3-thi azol e-5- carboxylate a / M
W@ EBp/152%® (M+H) for Internediate 87 C8H7 CLNEOREB2008/050431

111-NVRCE(C1_, 3) 6: 3.9(1%p 3H); 4.18 (s, 3H);

8.71(s, 1H). N 82 nethyl 2-chloro-4-(3,5-

oML AR Sisrol DR B B

2H) G GHN302S 111- NMR (CDC13): 2.43 (s, 3H); 2.57
(s, 3H); 38.76 (s, 3H); 8.42 (s, 1H). N N 83
nmet hyl 2-chl oro-4-(6-

Int met hox P(Wl di n-2-y1)-1, 3-thiazol e- 5-carboxylate a o
niepge 2H85 (M) for Internmediate 89 0 T.T 0 i mQ
Ethyl 2-amino-4-[(benzyloxy)methyl]-1,3-thiazole-5-carboxylate

Ph

O\/

N\ o
HN" S OEt

Ethyl 4-(benzyloxy)-3-oxobutanoate (Intermediate 106, 100 g, 0.42 mol) was dissolved in
ethyl acetate (800 mL), amberlyst 15 ion exchange resin (100 g) and N-iodo-succinimide
(104.4 g, 0.47 mol) were added, and the reaction mixture was stirred at room temperature for
I h. The reaction mixture was filtered and rinsed with ethyl acetate and the combined filtrate
was concentrated under reduced pressure. The resulting residue was partitioned between ethyl
acetate and water (1:1) and the resulting organic layer was dried over sodium sulphate and
concentrated to dryness to yield a solid, which was dried under high vacuum. To this residue,
thiourea (48.0 g, 0.63 mol) and methanol (500 mL) were added and the reaction mixture was
heated at reflux for 50 min, cooled to room temperature and the solvent was removed under
reduced pressure. The resulting residue was suspended in saturated aqueous sodium
bicarbonate solution (500 mL) and extracted with ethyl acetate (5 x 300 mL). The resulting
organic layer was dried over sodium sulphate and concentrated under reduced pressure,
diethyl ether was added, and the resulting mixture was stirred for 2 h. The solid that formed
was collected by filtration and washed with diethyl ether to yield ethyl 2-amino-4-
[(benzyloxy)methyl]-1,3-thiazole-5-carboxylate as a white solid 25 g (20%)
'H NMR (400 MHz, DMSO-dy): & 1.23 (t, 3H), 4.19 (q, 2H), 4.51 (s, 2H), 4.72 (s, 2H), 7.35
(m, 5H), 7.80 (s, 2H).

Intermediate 108

Ethyl 2-amino-4-(hydroxymethvyl)-1.3-thiazole-5-carboxvlate
OH
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A-11119 A - 11,12V3L) 111-NMRC i ()Cl1l): 3.85 (s,
3H); 3.93 (s, 3H); 6.85 (d, 1H); 7.41 (d, 1H); 7.73
W@ 2gosAk1s  \ WO 2008/ 152418PCT/ GB2008/ P&0EB1008/050431
144 - Int Conpound Data SM_§4set hyl
2-chl oro-4- (4- nethoxypyrldln-

yl)-1, 3-1hi | e- 5- carboxyl at e ES 9
To aemgflefsafumﬁto A R g o e RE NS rlRR R 2-amino-4-
2 ) 7
[(b e%%ﬁfh%ﬂﬁ) ,?;> th71'f1£20tée ?%Eipb](_) }—fl?geg(_h%%m%eg@tﬁ_ I1-|)6|7 21 %%.8421'5&?01) at room
tempgmrdtyic azld(stitrgclrl ﬁ)rAB-I( ghﬁgceh:yibpmiatp'rmwas cooled to 0 °C and methanol was
B e B LS PP

Wateg(r?iagh(aaled t% ﬁDH@resultlﬁg* resitleand st@&ec( for /3h) ThSsolfdl ths, foddd was
S
collected by filteration and washed with ethyl acetate to obtain Ethyl 2-amino-4-

(hydroxymethyl)-1,3-thiazole-5-carboxylate (0.6 g, 47%) as solid.

'"H NMR (400 MHz, DMSO-d): & 1.22 (t, 3H), 4.14 (q, 2H), 4.56 (s, 2H), 4.84 (s, 1H), 7.74
(s, 2H).

Intermediate 109

Ethyl 2-amino-4-formyl-1,3-thiazole-5-carboxylate
CHO

N
HZN*&O

OEt

To a solution of ethyl 2-amino-4-(hydroxymethyl)-1,3-thiazole-5-carboxylate (Intermediate
108, 1.0 g, 4.9 mmol) in tetrahydrofuran (50 mL) was added manganese dioxide (6.5 g, 74.2
mmol) and stirred for 8 h at room temperature. The reaction mixture was filtered through
celite bed and washed with ethyl acetate. The filtrate was concentrated under reduced pressure
to give ethyl 2-amino-4-formyl-1,3-thiazole-5-carboxylate (0.7 g, 70%) as yellow solid.

'H NMR (400 MHz, DMSO-dy): § 1.27 (t, 3H), 4.28 (q, 2H), 8.01 (s, 2H), 10.28 (s, 1H).

Intermediate 110

Ethyl 2-amino-4-cyano-1,3-thiazole-5-carboxylate
CN

TN\
HzN)I\S

OEt

To a solution of ethyl 2-amino-4-formyl-1,3-thiazole-5-carboxylate (Intermediate 109, 7.0 g,
35.1 mmol) in tetrahydrofuran (35 mL) was added aqueous ammonia solution (50 mL) and
iodine (8.89 g, 35.1 mMmol) at room temperature. The reaction mixture was stirred for 5 h
and the solid that formed was collected by filtration and washed with water to afford ethyl 2-
amino-4-cyano-1,3-thiazole-5-carboxylate (3.0 g; 48%) as solid
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N 86 ethyl 2-chloro-4-(3-fluoropyridin-2-
y1l) -1, 3-thi azol e-5-carboxylate o CI M5 (ES): 287 (M#H)
wo oooshsa4es nedi at e 92 C11HBC1FN2025 111 - NVR HCPEBEE0S/050431
3H) ; 4.28 (q, 2H); 7.55 (&g, 1H); 7.62 (t, 1H);
8.62 (d, 1H). Internmedi ate 87-92
The foll ow ng Intermedi ates were synt hesi zed by an
anal ogous nethod to Internediate 16 fromthe starting

[ b
nggpe(gg(?gﬁ{ét%g@%% C}wrMWZgOS/ 66KZCSliigceZ'}‘l{I'pGBZOQOS/}@(SOM1 -
145 - Int Conpound Data SM 87 2-net hyl
2- aHi no- 4- ( 1- met hyl -
zol -4-y1)- 1 3 t hi azol e-5- carboxylate / M5
Ethx(l @S)hlorgwcx(a%tﬂ)?) flﬁk{zole-S carboxylate

CN

OEt
To a 0 °C suspension of ethyl 2-amino-4-cyano-1,3-thiazole-5-carboxylate (Intermediate 110,
1.0 g, 5.5 mmol) in acetic acid (3 mL) and HCI (10 mL), sodium nitrite (1.05 g, 15.1 mM) in
water (10 mL) was added drop wise. After stirring at 0 °C for 10 min the reaction mixture
was warmed up to room temperature and stirred for 30 min. A solution of urea (0.6 g, 10.1
mmol) in water (5 mL) was added dropwise and the reaction mixture was stirred for 10 min.
The reaction mixture was neutralized with solid sodium carbonate and saturated aqueous
sodium bicarbonate solution. The resulting liquid was extracted with ethyl acetate (5 x 30
mL) and the combined ethyl acetate layer was washed with saturated sodium bicarbonate
solution and brine, dried over sodium sulphate and concentrated under reduced pressure to an
oil, which was purified by column chromatography over silica gel to afford Ethyl 2-chloro-4-
cyano-1,3-thiazole-5-carboxylate (0.6 g, 60%).
'H NMR (400 MHz, CDCl5): § 1.41 (t, 3H), 4.47 (q, 2H).

Intermediate 112
Ethyl 2-chloro-4-(1H-tetrazol-5-v1)-1,3-thiazole-5-carboxylate

N=N
Ns K
N
5
OEt
To a solution of ethyl 2-chloro-4-cyano-1,3-thiazole-5-carboxylate (Intermediate 111, 8.0 g,
37.1 mmol) in dioxane (300 mL) was added azido-trimethylsilane (21.2 g, 185.1 mmol) and
dimethyl tin oxide (0.6 g, 3.7 mmol). The reaction mixture was heated to reflux for 12 h and
concentrated under reduced pressure. Purification by preparative HPLC afforded ethyl 2-

chloro-4-(1H-tetrazol-5-yl)-1,3-thiazole-5-carboxylate 3.0 g (31%) .
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(s, 3H); 4.18 (s, 3H); 8.16 (s, 1H). NN/ Ns- - 88
Woredoss 52428 am no- 4- ( 3, 5- PCT/GB2008/050431

di met hyl pyrazi n-2-y1)-1, 3-thisgzol e- 5-carboxyl ate

1-1,1\1, % M5 (ES): 278(I\/I—H) for Interrrediate 94

Hw&{ﬁw@%ﬂéﬁﬁ%ﬂ il SHE %50 i 21y 84 (o

N 89 nethyl 2- am no- 4- ( 6-
rret hoxypyr| d| n 2-yl)-1, 3-thi azol e- 5-carboxyl ate H2N
Intepedia®) 1166 (MH+) for Internediate 95

ethyl (3S.4R)-4-amino-3-propoxypiperidine-1-carboxvylate

5 Racemic ethyl 4-amino-3-propoxypiperidine-1-carboxylate (WO2006087543) was separated
by chiral HPLC (Chiralpak AD 5X50 cm, 20u, 85% Hexane, 15% ethanol:methanol (1:1), 0.1
% diethylamine) to give the desired product.

Intermediate 114

10 The following Intermediate was synthesized by an analogous method to Intermediate

62 from the starting materials (SM) given in the table below.

Int | Compound Data SM

114 | Ethyl (3S,4R)-4-{[(3,4-dichloro-5- "H NMR (400 MHz, Intermediate 113
methyl-1H-pyrrol-2- DMSO-de): 0.86 (t, 3H), | and ethyl (3S,4R)-
yl)carbonyl]amino }-3- 1.18 (t, 3H), 1.50-1.52 | 3,4-dichloro-5-
propoxypiperidine-1-carboxylate (m, 4H), 2.18 (s, 3H), methyl-1H-pyrrole-

Cl Cl 2.95 (m, 3H), 3.29 (br s, | 2-carboxylic acid
MVH ) 1H), 4.01-4.02 (q, 2H), | (WO2006087543)
"o \‘Q\I\H/O\/
o

o 4.12-4.23 (m, 4H).

Intermediate 115

The following Intermediate was synthesized by an analogous method to Intermediate

15 64 from the starting materials (SM) given in the table below.

Int | Compound Data SM




C11H11N303S 111-NWMR (CDC13): 3. 75 (s, 3H); 3.98
(s, 3H; 6.27 (br, 2H); 6.77 (d, 1H); 7.42 (d, 1H);
WO 288/162418 1H) . (s, 0 \ WO PCT/GB2008/050431
2008/ 152418PCT/ GB2008/ 0504355 _146 - Int Conpound Data
SM 90 ethyl 2-am no-4-(4-nmethoxypyridin-

\11\ 1th| te—o—L 2N 0O NS

Int( §)0m1’281@d( MH+) for InternedjBe@ o6  Cl12H13N30BY

M O 3 ( d’Inw;edlate 114

8 ﬁFopryplﬂé'ﬂ)dm 4- }Plﬂ 1H9p1yneﬂélyl DMSO- d): 0.88 (t,
21am no- 4- ( 5- met hyl pyra2| n-
24 gacprbpxamidei azol e- 5- car boxy| #k 1o 1R (@D~ -|- -\ 1

2.17 (s, 3H), 2.81-2.84

m( (m, 1H), 3.02-3.03 (d,
@ 1H), 3.05-3.06 (m, 1H),

H 3.26 (m, 2H), 3.34 (brs,

1H), 3.49 (g, 2H), 4.06
(brs, 1H), 7.05 (d, 1H).

Intermediate 116
tert-Butyl (3S,4R)-4-{[(4-chloro-3.,5-dimethyl-1H-pyrrol-2-yl)carbonyl]amino}-3-

L

H

fluoropiperidine-1-carboxvylate

In a 100 mL round bottom flask was taken 4-chloro-3,5-dimethyl-1H-pyrrole-2-carboxylic
acid (WO 2006087543,1.5 g, 8.64 mmol), HATU (3.94 g, 10.37 mmol) and DIEA (3.32 ml,
19.01 mmol) in DCM (43.2 ml) to give a brown solution. To this was added (3S, 4R)-tert-
butyl 4-amino-3-fluoropiperidine-1-carboxylate (WO 2006087543, 1.886 g, 8.64 mmol) and
the mixture was allowed to stir at RT overnight. The solvent was then removed under vacuum
and the residue was taken in MeOH (2 mlIL) and water was added to precipitate the product.
The solid thus obtained was filtered, washed with water then hexane and dried under vacuum
to afford the title compound (3.00 g).

MS (ES™-55): 318 for C;3H;,CIFN;0;3 (M-55)

Intermediate 117
4-chloro-N-[(3S.4R)-3-fluoropiperidin-4-v11-3,5-dimethyl-1/-pyrrole-2-carboxamide
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M5 (ES): 278 (MH) for Internmedi ate 97 Cl1H12N4025
111- NMR (CDC13): 1.30 (t, 3H); 1.57 (s, 2H); 2.65

W@ 2008353418 4. 30 (g, 2H); 8.55 (s, 1H); 8.91 (s, PAF#B2008/050431
N N / N 92 ethyl 2-gghno-4-(3-fluoropyridin-2-
y1l)-1, 3-thiazol e-5-carboxylate 1 H2N M5 (ES): 268
(M#) for Intermedi ate 98 C11t hOFN3025 111-NVR 1.01

t, 3H;  3.99 (q, 1 777 (1
o (H)s oH): 8. 4qu(d %%'@V D (t 1

In a 50 mL round-bottomed flask was taken tert-Butyl (35,4R)-4-{[(4-chloro-3,5-dimethyl-

1 H-pyrrol-2-yl)carbonyl]amino } -3-fluoropiperidine-1-carboxylate (Intermediate 116, 3.0 g,
8.02 mmol) in 4N HCI in dioxane (20.06 ml, 80.25 mmol) to give a yellow solution which
was heated at 55 °C for 6.5 h. TLC and LCMS indicated completion of reaction. The reaction
mixture was evaporated to dryness and methanol (15 ml) was added to the residue then the
mixture was evaporated to dryness. Water (15 ml) was added to the residue and the mixture
was neutralized with 14% NaOH to pH~7.0. The solid that precipitated was dried under
vacuum to afford 4-chloro-N-[(3§,4R)-3-fluoropiperidin-4-yl]-3,5-dimethyl-1 H-pyrrole-2-
carboxamide (1.212 g).

MS (ES"): 274 for C12H;7CIFN;O

Intermediate 118
Ethyl (35.4R)-4-{[(4-chloro-3-cyano-5-methyl-1/-pyrrol-2-yl)carbonyl]amino }-3-

methoxypiperidine-1-carboxylate

In a 50 ml round bottom flask 4-chloro-3-cyano-5-methyl-1H-pyrrole-2-carboxylic acid (WO
2006087543,540 mg, 2.93 mmol) was dissolved in CH,Cl, (25 ml) and DIEA (2.55 ml, 14.63
mmol), HATU (1335 mg, 3.51 mmol) was added and stirred for 5 minutes and then (35, 4R)-

ethyl 4-amino-3-methoxypiperidine-1-carboxylate ((1R)-7,7-dimethyl-2-oxobicyclo [2.2.1]
heptan-1-yl) methanesulfonate (W0O2006087543, 1271 mg, 2.93 mmol) was added portion
wise and the resulting mixture was stirred for overnight at RT. The progress of the reaction
was monitored through LCMS which showed completion of the reaction after stirring the
reaction mixture for overnight. The reaction mixture was diluted with DCM and washed with

water. The organic layer was dried over sodium sulphate and concentrated under vacuum to
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WO 2008/ 152418PCT/ GB2008/ 050431 - 147 - Int Conpound

: t t h 3-(1-neth 1H
glvetDalilﬁi%s)Ml% {ff %&re&ﬁw&aﬂéﬁ Ry i ol Z-yDegigopigminoy -3-
pr’ﬁ'l)tlefloéarﬂongﬂa'téTﬁt()hU%l HL, 2, 3-triazol - 4-
et hanone Bul | “Soc" Chi mBel g [BSCBAG] 1991, 100 (4),
MSQ@)MforC:%HgmNa)AJ_H NMVR (CDC13): 3.74 (s, 3H;
4.14 (s, 2H); 4.16 (s, 3H); 8.10 (s, 1H. 94 nethyl
3- (3, 5-di nmet hyl pyrazi n-2- yl)-3-oxopropanocate 0 0 NS
IntermodiateP® (M) for 143" 5- di net hyl pyr azi n- 2-

yI') et hanone G oH 2N203 1H NVRCE(CL_, 3 2.55 (s
4-Cldppo-3-pyam-4(35248)-3-methpxypiperidin-4-vj |- 5=m¢t Vl HILHJVrrgle;ﬂ}carboxamlde

(s, 1H). cl CN

/ \ H“ln

N
H

O

~ > 2,

In a 250 mL round-bottomed flask (3S, 4R)-ethyl 4-(4-chloro-3-cyano-5-methyl-1/-pyrrole-
2-carboxamido)-3-methoxypiperidine-1-carboxylate (Intermediate 118, 1 g, 2.71 mmol) was
dissolved in EtOH (10 mL). NaOH (10M solution) (1.084 g, 27.11 mmol) was then added
and the reaction mixture was heated to 80°C for 2 days. The progress of the reaction was
monitored through LCMS. The reaction mixture was evaporated in vacuo, ice cold water (25
ml) was added and the mixture was neutralized with 6N HCI (pH 7), sonicated and the solid
precipitate was filtered and dried under high vacuum afforded the product as pale brown solid
(0.650 g).

MS (ES"): 297 for C3H;,CIN,O,
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N- 95 net hyl 3-(6-nethoxypyridin-2-yl)-
3- oxopropanoate o o Ms (ES): 210 (MH) for 1-(6-
woredosozpy/r i di n- 2- yl) et hanone G oH 1N04 1H MVRGB2008/050431

(CDC13): 3.71 (s, 3H); 3594 (s, 3H); 4.09 (s, 2H);
6.95 (d, 1H); 7.68 (d, 1H); 7.72 (t, 1H. (s, /' N
\ o \ WD 2008/ 152418PCT/ GB2008/ 050431 - 148

Claim | Conmpound Data SM 96 et hyl
3- (4- met hoxypyridin-2-yl)-3- oxopropanoate

1. A compound of formula (Ia):
1 21
R R
N
/ N\ H
/4
AT
H o o S
R3

(Ia)

(R),

R' is chloro or cyano;

R” is hydrogen, chloro, cyano or methyl;

R? is fluoro, methyl, methoxy, ethoxy, propoxy, allyloxy and benzyloxy;

R* is hydrogen or C;_salkyl;

Ring A is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R®; and wherein
if said heterocyclyl contains an -N= moiety that nitrogen may form a quaternary compound
with a methyl group;

R’ is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, sulfo, formyl, ureido, hydroxyiminomethyl,
N-hydroxyformamido, hydrazinocarbonyl, N-hydroxyethanimidoyl,
amino(hydroxyimino)methyl, C;_salkyl, Cy.4alkenyl, Cs.salkynyl, C;.salkoxy, Cisalkanoyl,
Ci.salkanoyloxy, N-(C;.salkyl)amino, N, N-(C;.salkyl),amino, C;_salkanoylamino,
N-(Cy_qalkyl)carbamoyl, N, N-(C;_salkyl),carbamoyl, N-(C;_salkoxy)carbamoyl,
N'-(Cjsalkylureido, N, N'-(Cj.salkyl),ureido, N-(Ci.salkyl)-N-(C,salkoxy)carbamoyl,
Ci.4alkylS(O), wherein a is 0 to 2, Cy.salkoxycarbonyl, C;.salkoxycarbonylamino,
N-(Cj.salkyl)sulphamoyl, N, N-(C,.salkyl),sulphamoyl, C;.salkylsulphonylamino,
Ci.salkylsulphonylaminocarbonyl, N'-(C;.salkyl)hydrazinocarbonyl,

N' N"-(C.salkyl),hydrazinocarbonyl, carbocyclyl-R’- or heterocyclyl-R®-; wherein R> 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'’;
nis0, 1,2, or3;
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0 0----- \ o M5 (ES): 224 (MH) for 3-(4-

nmet hoxypyri di n-2- yl) et hanone Cl 1H13NO4 97
wetbdoghis31€ 5- net hyl pyrazi n-2-y1) - 3- oxopr opanoarPer/GB2008/050431
0----- \ 0 M5 (ES): 209 (MH)6hQr 145- nethyl pyrazin- 2-

yI ) et hanone C10H12N203 1H- NI\/R (CDC13: 1. 23 (t,
e?ecgeds fis’or(lglaloiﬁbtr]éz cyano, %y@roxyi1 al%grg) ?rlka(y’ car%arélll%yl, mercapto,

o v T
N-(Cj.salkylyamino, N, N-(C,;.salkylyamino, C;.salkanoylamino, N-(C;_salkyl)carbamoyl,
N,N-(C,.salkyl),carbamoyl, C;_4alkylS(O), wherein a is 0 to 2, Cj4alkoxycarbonyl,
N-(Cy_salkyl)sulphamoyl, N, N-(C;_alkyl),sulphamoyl, C;_alkylsulphonylamino,
Csalkoxycarbonylamino, carbocyclyl-R''- or heterocyclyl-R'-; wherein R’ 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'?;

R6, RY and R™ are independently selected from C;_salkyl, C;.4alkanoyl,
Ci.salkylsulphonyl, C;.salkoxycarbonyl, carbamoyl, N-(C;.salkyl)carbamoyl,
N,N-(C,_salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein
R, R'? and R'* may be independently optionally substituted on carbon by a group selected
from R*;

R’, R®, R" and R" are independently selected from a direct bond, -O-, -N(RIS)-,
-C(0)-, -N(R'*)C(0)-, -C(O)N(R'")-, -S(0),-, -SON(R'®)- or -N(R'*)SO,-; wherein R"®, R'®,
R', R'" and R" are independently selected from hydrogen or C;_salkyl and p is 0-2;

R" and R*" are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulphamoy]l,
methyl, ethyl, ethenyl, ethynyl, methoxy, ethoxy, 2-trimethylsilylethoxy, acetyl, acetoxy,
methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,

N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl
or N-methyl-N-ethylsulphamoyl;

or a pharmaceutically acceptable salt thereof.

2. The compound of Claim 1, wherein ring A is a heterocyclyl; wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R’ and wherein if said heterocyclyl contains an ~N= moiety that nitrogen may
form a quaternary compound with a methyl group; wherein:

R’ is Cyalkyl; wherein R® may be optionally substituted on carbon by a group
selected from R*’; and
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C1O0HIOFNG3 1H-NMR 1.15 (t, 3H); 3.99 (g, 2H); 4.10
(s, 2H); 7.45 (dd, 1H); 8.36 (t, 1H); 8.56 (d, 1H).

W@©®2008/152448 F ., I nternedi ate 99 BEpdmicB2008/050431
(3S, 4R) - 4- am no- 3- (benzyl oxypi_peri di ne- 1- car boxyl ate
Raceni c

Et 4-amn b nzyI oxy) pi peri di ne- 1- car boxyl ate
\»%M @éelseﬁsi%rmé% 81;)%1?4 Y%ed by chiral HPLC
(Ch| ral pak AD 5X50 cm 20u, 85% Hexane, 15%

et hanol : net hanol (1:1), 0.1 %diethylanne) to give
3. thd@hd esmpeldlqudaamt 2, wrig 08¢ A52 $18GCT2IGBR 6080503 L0lyl,

diate 10010 The, f ol | qui

imidael pear D ELTRENE Sy ReRLe oLy R b o

1,2,4-@idzbly® bfrEnga&@dﬁl%o%r[ ARlchesasd mitihAogy] Rt eX4-alasok 15May be
given in the table below Int Conmpound, Data SM

0pt1gta;l~,ly|s(ﬂg$u¢p§ o nytigan Yy 8xygupsscloeted, fpm R’; and wherein 1f said imidazolyl

s B PAR Ris ASPASEY  Whelr
1HRUMRMEth§] dr ARyl Whersin R'hiney bedptidrall) Qumeichted on carbon by a group

3, 4-di chl,or o-5- net hyl-1H pyrrol e2-carboxylic acid
scleqliSoeR87aus)  3H), 1.65 (m 2H), 1.93 (s, 3H), 3.30

(12]|)R Qﬁ. 4§§??ﬁ§r°(5ﬁ§w§?x’%§ ?tgél’”pg ( b7 15 (ZE? s,4' ﬁl) ( " 35

(m 5H), 12.16 (s, 1H).
4. The compound of Claim 3 Ring A is 1-(2-methoxyethyl)imidazol-2-yl,
1-(2-trimethylsilylethoxymethyl)imidazol-2-yl, 1-(methoxymethyl)imidazol-2-yl,
1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl, 1,3-dimethylimidazol-2-yl, 1H-imidazol-2-yl,
I-methylimidazol-4-yl, 2H-pyrazol-3-yl, 2-methyl-1,2,4-triazol-3-yl, 2-pyridyl,
benzothiazol-2-yl, isoxazol-5-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl, thiazol-2-yl or
thiazol-4-yl.

5. The compound of Claim 4, wherein Ring A is 2-methyl-1,2,4-triazol-3-yl.

6. The compound of Claim 4, wherein Ring A is pyrimidin-2-yl.

7. The compound of Claim 1, wherein Ring A is a carbocyclyl.
8. The compound of any one of the preceding claims wherein n is 0.
9. The compound of any one of Claims 1-7, whereinnis 1, 2, or 3 and R’ is selected

from the group consisting of amino, N-methylamino, N,N-dimethylamino, methyl, and

methoxy.

10. The compound of any one of Claims 1-7, wherein Ring A, R’ and n together form
1H-imidazol-2-yl, 2,6-bis(dimethylamino)pyrimidin-4-yl, 2-pyridyl, 2H-pyrazol-3-yl,
pyrimidin-4-yl, isoxazol-5-yl, 1-methylimidazol-4-yl, pyrazin-2-yl, 2-aminothiazol-4-yl,
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00 101 Ethyl (3S, 4R)-3-(benzyl oxy)-4-{[ (4-

chl oro-5-net hyl - 1H pyrrol -2- yl)carbonyl] am no }
w@e@ensdisie- 1- carboxylate a 1H NVR 1.19 (t, B&d/GB2008/050431

I ntermediate 99 and 4-chl orqgh-net hyl 14 pyrrol e- 2-

car boxylic acid (W2006087543 1.53 (m 1H), 1.86

2-di§ln%)g}a%hotﬁ]_q)zol-§ryé§ Tﬁﬁllygpbqgotglag%l-z{%l’, l%;iflgleégfggl]f%%zbl-}yl
1,4 §-ﬁ'lmetﬂyl%ﬁ%9@210%gl} 156;(2%&%?/%&2 pda Ogg,%rileﬁl‘l@ 1,2, 4 éiad@zol 5-yl,

@ﬁn‘mlﬂiewlnm@ﬂ&wmm;@hmywl(m?mmzwg asnztﬂaym;cyaqu-z yH
-t o it il B GGy S D@y 2. 21

1- (2(tﬁmeﬂry¢§11|ywﬂ€bx InfeMAM@midazol-2-yl, thiazol-2-yl, 2- methyl 1,2,4-triazol-3-yl,
rrol -2-yl)car bonyl am no} pi peri di ne 3H), 04 (m

5- mQt 113463<a51aﬁ@1r2ryhor1 A-oxadigggltoxly| ate (s, 1H) 4.06
(m 3H), pyrrole-2- NC 4.24 (q, 2H), 4.48 (d, 1H),
4.64 (d, 1H), 7.29 carboxylic acid 11', (d, 3H), 7.38

11. (s Thakdmpound of any one of the preceding claims wherein R' is chloro.

12. The compound of any one of claims 1-10, wherein R' is cyano.

13. The compound of any one of the preceding claims wherein R* is hydrogen.

14. The compound of any one of Claims 1-12, wherein R* is chloro.

15.  The compound of any one of the preceding claims wherein R’ is selected from fluoro,

methyl, methoxy, ethoxy, propoxy, allyloxy, and benzyloxy.

16.  The compound of Claim 15, wherein R’ is methoxy.
17.  The compound of any one of the preceding claims wherein R* is hydrogen or a C;.
salkyl.

18. The compound of Claim 17, wherein R* is hydrogen.

19.  The compound of Claim 1, wherein:

R' is chloro or cyano;

R is hydrogen or chloro;

R’ is fluoro or methoxy;

R" is hydrogen or C,_jalkyl;

Ring A is pyridyl, 2H-pyrazolyl, isoxazolyl, imidazolyl, pyrazinyl, thiazolyl,
pyrimidinyl, 1,2,4-oxadiazolyl, benzothiazolyl, 1,2,4-triazolyl or 1,3,4-oxadiazolyl wherein

said imidazolyl or 1,2,4-triazolyl may be optionally substituted on nitrogen by a group
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0% Ny0O 7.62 (s, 1H), 12.61 (s, 00 1H).
I nternmedi ate 103- 105 The foll ow ng
wo ndosnsEds at es were synt hesi zed by an anal ogouBCTreBbamd/ 050431
to Sinternmediate 64 fromthgggtarting materials (SM
given in the t abl e bel ow. I nt Conpound Data SM 103

S, enz OX er.i
Seleg}iﬁs dF‘ W Fr61 i ﬁ@%‘?@ff EWY g@f@l HAuleipy,campgund on an —N=

AN MickdPolo: 382 (M) 1H MR 2,17 (s, 3H),
Interrredlaelo% 2.58 (m 2H), 2.88 (d, 1H), 3.18

(d, R® 1Hnethg] &setiig; whedpin R hay bb pptg)naMH)subBtmgec( oh catbf)n by a group

seled; ?ro 201H), 7.36 (m 5H), 7.09 (br s, 1H), 12.09 (m
1 C 96.39% Il ........ ...N,, HONHO WO

20@89%814&-@&’%3@1@%&5&&&@ 151 - Int Conpound Data
%04 N-1(3S, 4R) enzyl oxy) i peridin-

Iis ms@l&tl@p@t@crﬁébm 1sqdgatecofrem apine(bexli, fesatkexy,

4-
NGB it At R L GRRIITERAZE £ 102 ) 13006 T T
1Hp,is 03;56 (s, 1H), 4.06 (br s, 1H), 4.45 (d, 1H),

4.64 (d, 1 32 (dd, 5 7.59 (d,
1Hpr 2 P&arggtt%glcalimcceptablel_sbaft thereof. ( 3k (

20. The compound of Claim 1, wherein:

R' is chloro or cyano;

R is hydrogen or chloro;

R’ is fluoro or methoxy;

R" is hydrogen, methyl or ethyl;

Ring A is 1-(2-methoxyethyl)imidazol-2-yl,
1-(2-trimethylsilylethoxymethyl)imidazol-2-yl, 1-(methoxymethyl)imidazol-2-yl,
1,2,4-oxadiazol-5-yl, 1,3,4-oxadiazol-2-yl, 1,3-dimethylimidazol-2-yl, 1H-imidazol-2-yl,
I-methylimidazol-4-yl, 2H-pyrazol-3-yl, 2-methyl-1,2,4-triazol-3-yl, 2-pyridyl,
benzothiazol-2-yl, isoxazol-5-yl, pyrazin-2-yl, pyrimidin-2-yl, pyrimidin-4-yl, thiazol-2-yl or
thiazol-4-yl;

R’ is a substituent on carbon and is selected from amino, methyl, methoxy,
methylamio or dimethylamino;

nis 0-2;

or a pharmaceutically acceptable salt thereof.

21. The compound of Claim 1, wherein:
R' and R* are chloro;
R’ is methoxy;
R" is hydrogen;
Ring A is 2-methyl-1,2,4-triazol-3-yl or pyrimidin-2-yl;
nis0;

or a pharmaceutically acceptable salt thereof.
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[l N HNH 110 105
N-[(3S, 4R) - 3- (benzyl oxy) pi peri di n-

wd2008l15241€hl or o- 3- cyano- 5- net hyl - 1H PCT/GB2008/050431
pyrrol e-2-carboxanm de / N C_:I1'6?_\7 1IH NMR 1.64 (m
1H), Internediate 102 1.78 (m 1H), 2.19 (s, 3H),
2.78 (m 2H), 2.98 (d, 1H), 3.61 (s, 1H), 3.27(d, 1H),
4.19 (br s, 1H), 4.51 (d, 1H), 4.67 (d, 1H) 7.27 (m

22. 3Hp c&nﬁnﬁgele&w froﬁr tﬁé ﬁﬁil c])ﬁgwtm ddHN" NHNHO

Internmedi ate 106 Ethyl 4 benzyl oxy) 3- oxobut anoat e
Th:-( B3RP {13 3-DicbBoekS tmethyld /il gerro 25 1)garbenyd inmod )-3-

met%@g’&s%{lglflgggg 4- F}gh?gltg{ y ;j 4 ;f {a%{)] )ﬁg carb(%yzyhc {dzyl
38,98 B4 GROOLDAMRS - 5091- G- (31082 00JchrboRY BarAsged-

to t e sugﬁen& on and the reaction m xture was stirred

met%ﬁxynwe@dm yR-4pyrimpidin-éaétl iJothiagplet upabowdicasish ed to

?nggggg? Q‘a{[ﬁj £ Ph(q"lfg 96 Eﬁl% hWII 4 WOI:%%%&&@OQ&H ammo} -3-
metlh(ﬁypfp&rlﬂ\mr By, zed)mweﬂmzll@yﬁrcmxﬂﬂdamn s u I p hate an d
concentrated und acuumto affo 8690/()

Et By(3%4 %béﬁﬂét%?&dﬂogoéx@déwhh%a%rol 2\b@<:arb0nyl amino;-3-

g SRHECH RADRLAL it Sy I (45T e

4. 22((1$4R)3H){[(344 Bh{@o-52hpthy713&yfrwl- 25&D)<>arbbnﬂ¢fmmd}ét e

oo gy Bh-E i it Sl G e

4- (2%8‘8,)4%(%%[(334 @i&ﬂé&baﬂlﬁﬂlﬁammﬁﬁm@% ?éa?o 8qamm -4,

di ssolved in éthyl "acetate
ﬂuomm@rlldysi -yD22,# en- ledctthanodpeS'raaghaxylid 80 dg) and

S e S R S E A ALy iR

metﬁ@a‘ypip@ﬂ;dlh 1 3Ft)e4 pyeai-2onN- 18 -Midkote-9\@srbbk{licedcad] and
rinsed with %I acetate and the conmbined filtrate

PRErCoRy S e Dighéfep- 5r1@§tﬁ}?z‘]eHHIPrYé@k@rYé)Cafh‘?éylﬂ?é@gP}13ng
ool E P 5P LR R PGS EI PRI LS "ar ec

oV Bis(émcHtMmMOWhmdmndquqeﬁ t4Ra\t4e{[(3 4}dd1hidﬁ&-§8mt:tﬁyl 1H-pyrrol-

solid, which was_dr er high vacuum_ To
ylf@ﬁﬁ@n}/ e mﬁﬁhemé%er{%ld?bl 3dﬂ@§01ﬁt§| sarbgiy lifatidanol

s(HﬁetHﬁﬁrﬁuﬂZ&ﬁ*gmaﬂl% %rq[]ez ((@Slgrk') an [Qj %(gg:'%ﬁ)rmsmgtﬁyl 1H-pyrrol-

heat ed at reflu cool ed
2- yllcerhn)ayb}ztmme} Sraidudrbeipsudivdnyl)Westhraenievie darborddic acelduced

o B G B hasp i ERGBaN DL SSIRER BN e

met@%@p@éﬁﬂﬁcﬁ 919 A4t @dﬁi‘iéﬂh’dxy@?ﬁﬁlﬁﬁﬁ-ﬂﬁ) X,33801z616)5-calbdkylic acid;

resulti n]gh g(tanl C yer was dried over sodi um sul phat e

and-(ont 3é’dDmhldma 5r1§©|ﬁln§]ede’}’é@s@r}é)CaﬂaOéYlH@Imn@}-ﬁer
d f 2
oS p AR - S PRRIEA b SO DRl &J04 1 T A on
and (\A@SBadzovmzizl’(bl-Ql-}&) byi3Setres-{[(®,4ydietloroes-hRicthyl- 1 H-pyrrol-2-
yl)Cffrpd@ﬂlzﬂmlw}y)"vthyplpfﬂémrhwazloib -dhizzolerp 15asbpralieadd a

Whl t
%sf@ﬂigﬁ T zﬁ%&?o{% 5%@9/& ‘lb‘}?r WE‘/FB Q@@gﬁ%ﬂné} 3-
metlﬁﬂ)ymp%n(fﬁ Km) A5praziid-28¢1- 1(, 3-thi24d)e-5S2arbory ke medti at e 108
4-(1,3-Benzothiazol-2-yl1)-2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-

yl)carbonyl]amino }-3-fluoropiperidin-1-yl)-1,3-thiazole-5-carboxylic acid;
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Et hyl

2-am no- 4- (hydroxynet hyl )-1, 3-t hi azol e- 5- car boxyl ate
WORH0s242008/ 152418PCT/ GB2008/ 050431 - 153 - TeCHGB2008/050431

ani sol e solution of alum ni_ygschloride (9.1 g, 68.4

mml ) was added ethyl 2-am no-4-

(1 RGBT R BB sty Sy B el Sa sty Teminol-3-

metﬁ&%%ﬁ@h‘ﬂr ﬁ%/ﬁrlld(ls Bl r(frﬁﬂetﬁﬂﬁﬂﬁ é?hoxl}ﬁlﬁetﬁ?l CIH QR AL XLy S-1,3-
was cool ed C and net ano was added to the
thiagodeaxbtdadoxplicaaidie f ol | owed by renoval of the sol vent

e elas B e e BT SRRl SR P S cbeb agping 3-
metﬁd&@rﬁlp%ﬁﬂlﬂeﬂymﬂls[lc@h tRAdyBRHY)- fHlik@da2b i DR ANl iMasies-carboxylic
ethyl acetate to obtain Ethyl 2-am no-4-

acid{ hydr oxynet hyl)-1, 3-thi azol e- 5- carboxyl ate (0.6

47 %((ﬁfﬁ%ﬁ {?(3 4- ]ﬂ{:h oro- S%thyﬁlg‘%R(&ﬂQ% WXHWHQ?M 5

metﬂdﬂ)ymp&ﬂrﬂl 1%9()81 (12PDm1dhilil—Ql’-ﬁ)3(ﬂJ3aﬂhBisz$ caEdeth ac1d
m no- 4-

1 5-’{}({(3&8 4R)- fln{[(éﬁl ]afc'hg}rﬁsﬁrmethyl IlH p?frrol 2-yl)carb0nyl]am1no} 3-
I
ﬂuog)lpﬁ{%lrﬁgle g {_wé_ﬂlg_ SMH%%ﬁ{étﬂyl} lﬁ‘ﬁlﬁﬂf'})épbﬁflflegﬁg g gar%Jar?%or%(yl1c acid;
( 50-(09,4Rvas- ﬁddﬂeﬂlthtmrgé%s‘rhyﬂlldapydt@l Q@l)ﬁa@onﬂz]arﬁmnhﬁﬁl-)
and stir r.8 h at a The reaction
Muof3Biaeits- i [ Bra2e- g -Cer e BERORE ined
W bl (g - 4-E{F(%t4abﬁ,~hlol:5$ ﬁlbﬂh&f-ﬁt{%y\{’@§2%@)&§%ﬁ§@&ﬁﬁio} 3-

under reduced pressure to gi ve et hyl
metlpxypipandia- -ph iy l-meByt-hildmodago 52-vAr bdilyibetle S{@rbpxylic acid;

70 ;)7[5?@ A8 Ig%@%gfg)( {[%g%'ﬁuwg/RB 4I(ql§th“y"g€ -pyf@?zzgﬁigg%onyuammo}_

3 méthbxyﬁﬁﬁrﬁlﬁﬂmﬁ@ll)ﬂ 3 tHikfbl- 4E§71|]|M|3 dimethyl-1H-imidazol-3-ium trifluoroacetate;
3-thi azol e-5-carboxyl ate CN_A\ 0 H2N

s @E@Sz@&b%{[@éh thh&ﬂﬁOéfmét&lﬁwH “pyrrol-22yljcarbonylJamino}-3-
f b
met% gp?ggﬁéh -1- ?%W(égllpg %Jl-s%g ée{ éue{:zg 9§élljog§ﬁlc acid;
t eQr(@ﬂng)aﬂQ[(am Dahblarb)s mmyhﬁﬂqﬂrn@qa@(b)mrbanyﬂ@nnmo}a-

ﬂuo’i%g&’lrj?}lltdgﬂbéfga‘{ (J]:’ P?frfl‘g%ll ?fgbgﬁ gﬁ%%?@(gﬁﬁlé’s i rri\/hﬂ )r egt for
f| I t@gji‘%ﬂgé{rﬁ@ 4:/\/%190{1112%5& I?E tng)ng f or%@ ?%ammo} -

metlmqqyplpeﬁdmy]amk)-41[13(2Hhetawojl'eeh}5)—ﬂdf1hmi@zbhiefl](BS{Dh1gzolelr8£ymrboxylic
.[2s solid ~WD 2008/ 152418PCT/ GB2008/ 050431 - 154 - 1H
act NI\/R 400 Mz DVMSO-d6 : 6 1.27 (t, 3H), 4.26 (g, 2H),

(@4R)244X[(3 M%féhl@@-‘S%&h%llﬂH ﬁ&bhyjyl)carbony ammo -3-
or o-4- ano-1 t hi azol e-5-car oxlate

ﬂuo@ipem@ual -gl) %Qp@ﬁmogﬁetbyl)-éﬁqmldazol 2-yl] 1,3 th1azole S-carboxylic acid;

t hi.azo car b
L a3 i SRS PSRRI R Bomtaming -5
meth‘dx)yp@ﬂfidﬂrﬂlyl()llo(lnﬁqéthys DIEIL yr-akddol 5eylf-1,30hiagole BoeakbéiMlic acid;
was added drﬁ{{) w se. After sti rrlﬁkrg

260 AR AR iR ameiy bR o b i
ﬂuofbg ﬂeﬁdf Pf{})t@@pﬁ{e?%ry é?[ f"Qq tﬁ%&(ﬁ f %Lth\:r;‘a%ofey fpz;%rﬁon{)shc acid;
wasg- (élﬂjelﬂ) dal-r{msv@lﬂeroaandyztﬂmes-m&gﬂ-llbhpmodtzuylacawmw]ammo} -3-

met P S inaly W H -85ty e Al Dot S Haols e apadic acid:

aqueous sodi um bi carbonate sol ution. The resulting
liquid was extracted with ethyl acetate (5 x 30 nlL)
and the conbi ned ethyl acetate |ayer was washed with
saturat ed sodi um bi carbonate 15 solution and brine,
dri ed over sodi um sul phate and concentrated under
reduced pressure to an oil, which was purified by

col um chronatography over silica gel to afford Ethyl
2-chl oro-4- cyano-1, 3-thi azol e-5-carboxylate (0.6 g,
6096 NNRNI DC13L6 1 41 (t, 3H), 4.47 (g, 2H). 20

. A A N
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WO 2008/ 152418PCT/ GB2008/ 050431 - 155 - 1H NMR (400

WMHz, DVMSO-4)j6 1.19 (t, 3H), 4.27 (q, 2H) Internedi ate
Wd.i(B)S/lﬁMlmyl PCT/GB2008/050431

(3S, 4R) - 4- am no- 3- pr opoxypi_QgEl.di ne- 1- car boxyl at e

5Racem c et hyl

4- di |
(e 60500 B4 5 B Epuner Stip T AT Pr T Pres e eam Hamy
metl@y??@ﬁdﬁinﬂ BOUp1 - 511{%‘[5'8%}%%11 1R%ngiDane)yires tﬂlﬁﬂiﬂle-S carboxylic

% di et hyl am ne) to give the desired
acidpr oduct. I nternediate 114 10The fol | ow ng

| ned e B v O ST bl St ey 5 ven
methd); prA,b@nm@bi | ﬂEdIOIWethkaQOZTﬂ)QHMI Bafin1 Skhibidie B-birboxylic acid;
g F di chl oro-5- nethyl-1H pyrrol - 2-

V1 PaTHOR ! %quhlorg S-mpthyiv (ny00 - lcarnErareno}-3-
metlQo gglé)t%{;‘ 1]11-3](}_-%]% %etﬁ'ﬁ HI ]Hn?(?ag%l ?—%il)l PB ?ﬁlgqué @tc%rb]o %lic acid;
p r ahAxMm-R€(3 Sj4m)‘34-|{f(6 Al dioklytoas-enctiyp QH-pyirolddHyl)cazbdB/]amino } -3-
(s, 3H.,.2.95 (m .3H),.3.29 (br s, .
met%tyagpfﬂ@n bylrh“o‘}'@sz-l ?aﬁht?@se&?rﬁ -argendic aids Nt H 1H),
| - éﬁ( %)rv% {[(f Apichiotd-59médy L %3%}-3%%%999@5&%? 3.0
methqmyplpﬁﬁdlmal-gl)*ménetymhhﬁlﬁ)zéb@-bﬁ)ﬂ hmimw-i}gmbsxytm dvod to
kP S e b L Sl i
metl%&%!pleﬁaﬁlﬁm (BRLA81D5RG134, 4 bi1BE thiazdI 16 - IR PKOLLd;
2'-Amino-2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl |amino } -3-
fluoropiperidin-1-yl)-4,4'-bi-1,3-thiazole-5-carboxylic acid;
2-((3S,4R)-4-{[(3,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino} -3-
fluoropiperidin-1-yl)-2'-(methylamino)-4,4'-bi-1,3-thiazole-5-carboxylic acid;
2-((3S,4R)-4-{[(3,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino} -3-
fluoropiperidin-1-yl)-2'-(dimethylamino)-4,4'-bi-1,3-thiazole-5-carboxylic acid;
2-((3S,4R)-4-{[(3,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino} -3-
fluoropiperidin-1-yl)-4-(1-methyl-1H-imidazol-2-yl)-1,3-thiazole-5-carboxylic acid;
2-((3S,4R)-4-{[(3,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino} -3-
methoxypiperidin-1-yl)-4-(1-methyl-1H-imidazol-4-yl)-1,3-thiazole-5-carboxylic acid;
2-((3S,4R)-4-{[(3,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino} -3-
fluoropiperidin-1-yl)-4-(1-methyl-1H-imidazol-4-yl)-1,3-thiazole-5-carboxylic acid;
2-((38.,4R)-4-{[(3.,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl|amino } -3-
methoxypiperidin-1-yl)-4-(4-methoxypyrimidin-2-yl)-1,3-thiazole-5-carboxylic acid;
Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino } -3-
methoxypiperidin-1-yl)-4-pyrimidin-2-yl-1,3-thiazole-5-carboxylate;
Methyl 2'-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-
methoxypiperidin-1-yl)-2,4'-bi-1,3-thiazole-5'-carboxylate;
Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-
fluoropiperidin-1-yl)-4-pyrimidin-2-yl-1,3-thiazole-5-carboxylate;
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Data SM 115 3, 4-dichloro-5-nmethyl-N-[(3S,4R) -3- 1H NWMR
(400 MHz, Internediate 114
w@eapazps peri di n-4-yl] - 1H pyrrol e- DVSO d6): PCB8BL408/050431
2 carboxam' de 3H), 1.51-1.5%3 q, 4H) ava 2.17 (s,
2.81-2.84 |1 (m 1H), 3.03 (d, HNH 1H) ,

3 %h)% 2123% %&) %@(3 44d1@g103065-g1)g]q.th)zl|_1)}i p}fsrrg¢2-@gcztr onyﬂq}mno} -3-
R B R By i 1

f 1 Mty 2 ((3§r41Rdf4ﬁ é[($ 4{;‘@(;11borg>@tnathevl 1H-py@rol-2-yj)carbonyl]amino }-3-
fluoropiperidin-1-yl)-2,4'-bi-1,3-thiazole-5'-carboxylate;

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-
methoxypiperidin-1-yl)-4-pyridin-2-yl-1,3-thiazole-5-carboxylate;

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-
fluoropiperidin-1-yl)-4-pyridin-2-yl-1,3-thiazole-5-carboxylate;

Ethyl 4-[2,6-bis(dimethylamino)pyrimidin-4-yl]-2-((3S,4R)-4-{[(3,4-dichloro-5-
methyl-1H-pyrrol-2-yl)carbonyl]amino}-3-methoxypiperidin-1-yl)-1,3-thiazole-5-
carboxylate;

Ethyl 4-[2,6-bis(dimethylamino)pyrimidin-4-yl]-2-((3S,4R)-4-{[(3,4-dichloro-5-
methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-fluoropiperidin-1-yl)-1,3-thiazole-5-carboxylate;

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-
methoxypiperidin-1-yl)-4-(4,6-dimethoxypyrimidin-2-yl)-1,3-thiazole-5-carboxylate;

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-
methoxypiperidin-1-yl)-4-pyrazin-2-yl-1,3-thiazole-5-carboxylate;

Ethyl 4-(1,3-benzothiazol-2-yl)-2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-methoxypiperidin-1-yl)-1,3-thiazole-5-carboxylate;

Ethyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]amino } -3-
fluoropiperidin-1-yl)-4-pyrazin-2-yl-1,3-thiazole-5-carboxylate;

Ethyl 4-(1,3-benzothiazol-2-yl)-2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-fluoropiperidin-1-yl)-1,3-thiazole-5-carboxylate;

Methyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino } -3-
methoxypiperidin-1-yl)-4-(1-{[2-(trimethylsilyl)ethoxy]methyl } -1H-imidazol-2-yl)-1,3-
thiazole-5-carboxylate;

Methyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino } -3-
methoxypiperidin-1-yl)-4-[ I -(methoxymethyl)-1H-imidazol-2-yl]-1,3-thiazole-5-carboxylate;

Methyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino } -3-
fluoropiperidin-1-yl)-4-[ I -(methoxymethyl)-1H-imidazol-2-yl]-1,3-thiazole-5-carboxylate;

Methyl 2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino } -3-
methoxypiperidin-1-yl)-4-isoxazol-5-yl-1,3-thiazole-5-carboxylate;
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In a 100 nL round bottom fl ask was taken

4-chl oro- 3, 5-di net hyl- 1H pyrrol e- 2-carboxylic acid (WO
wWQOo@easA3, 1.5 g, 8.64 nmol ), HATU (3.94 g, 1PCBEGB2008/050431

mol) and DIEA (3.32 m, 104301 nmmol ) in DCM (43.2

m) to give a brown solution. To this was added (3S,

2. N RY 2P Bl tishlngo£-resihWoldfmapil-2earbony amino}-3-
ﬂuo%%%@i%ﬁrsf'%l) 4.is886,08.5-1- 168 ARl 5 %mokﬂg‘[em Xture was

['owed tO 'stir at overni ght. The solvent was then
r eMt\lby:l 24t ARYdell(Ard-divtlarpré-metby Id Uid- rw&sl 2-gearbomy | Mediko | -3-

e ol L o5 dded oy prepl pmL o e

W i\Metivaten3$ hrmn4 gicAlo-Brhedy g rr’éﬁ,@%@ﬂ'h hoh -3-
affoﬁ thg tit ehggﬁgobnd O3 00 y) %g (E5-P-55): ﬂg?gmn
uoRBiPeCHBH T OLFNE 68y KPS ) b st S cBrbpgyiaic

hwaﬁll &%dl e§§ @Q%g@rﬁf’@goﬁ%ﬂﬁ' 0rdrY A odadlidiRihor -3-

metl&ﬁ@ﬁipﬂtﬁaﬁllﬁ?g:ﬂ/ FHZQ@%G}E}EM@I) 1Hdimidazol-241]al, 5@hlﬁiole 5 carboxylate;
round- bot t was taken tert-Butyl (3S, 4

{1 M@%ﬂo@(és éR$ 4d~€[(13e4 Hipniore-pypetgy - E{wreézﬁ&ﬁ%bpwﬂmflo} -3-
ﬂuoro% OJelnuﬁ{ PR} dp@m gﬁ%m&&}%ﬁ%’{l‘ﬂ %Mﬁ Qﬁﬁ]’ ?ggp%%aren%}&wboxyme

di oxa

8 0 l\fkfﬁhyh?e{(} S, 1B)-g+ 6 &dichldrovw-sathyl 1 ldipywil-24y e omg gneido § -3-
5 Cfo

N e Y g YR e e AR AR L
dr W?}ﬁ 2119 art-hang 4- ﬁﬂeﬁld% - M@tﬁ%/laﬁqwnﬁpﬂy'ﬂ)%aﬂb@l@ﬂil?dﬂ)ﬁno} -3-

t hen e m Xt ure was evapor at ryneSS WAt er
ﬂuOpo)pewdsl boett (k- meﬂtyélHels,Réttea@nid -ylhd . JnihyazaleeS-parboxylate;

o e - ARG RS b U el 25 Rty ifhoy -

metKox§Pipefi@mN- Fl()SISa gr fHuoz mmlmuscgupi A-=t}iblol3, ﬁcaﬂbmdﬁe
y1l-1H-pyrro car boxani de (1.212

f oMathd (s, #R@%} i eredt- 91f9é10151816t géﬁh@b{ﬂ@é@sﬂ)ﬁmbml]ammo}-

by AR N M PGB Z e

cmbi?ﬂﬁ%o:gund bgtton1flaik 1H pyrrol e- 2- c lic acid
(v%d@zbylé’oéé@é&gﬁsﬁ h% Or@z5g§gthﬁbllﬁ “PYHS %ny %tlb%ﬂ?%mfno} -3-

met%%%ﬁgl’%ﬁsmg)f %f ang@thgllzlﬁfl M azold- {yﬁsl SRhole- %H‘lgoxylate

was” added and stirred for
m Meted Q&anillltdﬂé-lﬁ(3§3$) 4 )3, 4etithroro-5-methyl-1H-pyrrol- 2

bRy iR (R D P B BBE SVl S 3 o o ebeaho ey
metia %—‘ {(89nRY-4- {[W@Qﬁﬂ%@%ﬁemﬁm pYBrol-2Z-yPRarBRY )amino } -3-

was a ortion wise and the resulting m xture was

meﬂéﬁxiypm@ﬁdmo£YB\2€(m¢f§}h1@Hm0)fR4T4' bitie- prasgheoisarbpxyle:
Lo A (3 ARG TR A AR R RUAN RS S BRI thonino)-3-
methigxybipeedinor- yDAQ&(ditn@{Hylanﬁh@) 4 e‘alﬁt-] @-lﬂhlﬁlidlé Brearbuasglate;

diluted with ter. The organic
S g GO S i e e Bttt | BOMGEIET at ed
yl)caﬂéﬁ‘;ﬁ etﬁ;@@%ﬁ%@ﬁ??’ﬁﬁﬁlﬁpﬁi AR08 Qnddhie; 158

(1 g\:geymyuze@(as 3R¢y¢a{1i($ S-divhtany-5- rihthlyIquyfrBl—y Jy))cambmyiydnpao}-.%-

Moy |50 {F HelBpa Chial SHE e ah sy aes

4- ul i 1iRo}-3-
ot ot LI o s b
fluoropipedidbet yOrEddiictyitari38)-4 4Rpi- &8 Hirazole-5-carboxylate;

4- (4-chl or o- 3-cyano- 5-net hy1l- 1H pyrrol e-

102- car boxam do) - 3- met hoxypi peri di ne- 1- car boxyl at e

(Internediate 118, 1 g, 2.71 mmol) was dissolved in

Et OH (10 nmL). NaCH (10M solution) (1.084 g, 27.11

mol ) was then added and the reaction m xture was

heated to 80C for 2 days. The progress of the reaction
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R4 is hydrogen or G _4al kyl; 10Ring A is carbocyclyl

or heterocyclyl; wherein if said heterocyclyl contains
w@nooshs24180i ety that nitrogen may be opti onal | pCT/GB2008/050431

substituted by a group sel eqgfgd from R6; and wherein

|f said heterocyclyl contains an -N= noiety that

o BRI S L L T R S At SR A DB i tino -3

metﬁ(fx?g]p@ﬁhfﬁ - 1-DH 14 Q- mEHPN Or1-i NG, OK Y-y 1)RITS @Baz&@@%a%&%flate
car banoyl , mercapto, " sul phanoyl , sulfo,

ur @ﬂd@ 2- (@&145)69'1 {3 rodmehloyd-5- nh@th)ﬂd]r}bpylfroklmhpna};bonyl]ammo} 3-

T R e s A e SR N

CZMEQh )QQG(BS 4R)- 44%_3‘%1&%1110@) -54attk NP pyrrol-2-yl)carbonylJamino} -3-
Cl_4al kanoyl ox Cl 4al kyl )am no,
luoRPRpCEI- ] ey 01t i dagal-R by hiards- S-carboxylate:

e L BRI i
3 mé‘hof%ﬁ}ﬂerﬁiﬂ kyy D) 24r-@iettssl-1H-1,2,4-triazol-5-yl)-1,3-thiazole-5-carboxylate;
Cl 4a|%¥ 4al kox )carbannyl O

]@{l’lg (é3 g&bﬁ{é@iﬂ_ d]@hlo% ml)],yllalr}g-@ﬁgpl -2 yl)carborlly?](anzmo} 3-
I I
metﬁ*ﬁ??&h%fiy B ey N o S R i o,

C Mahu\2- G{BIS PR @r- (hlohlardaémyéthyl 1H-pyrrol-2- yl)carbonyl]am1n0}-3-

N-(G d hon
ety RipeT st K RS A SR B LS egboRaice,
hetE@l{}QQy 3&4'11?)%{[(3%51@&)% R diBy- l@ﬁpﬁé&@yl‘?&@ﬁérbyl]ammo} 3-

substitu ed on carbon y one or nore RO; whérei n
methlcfxysavﬁddmd -Ehdedicd, %oxatbmowmé) -4i3- ﬂlrﬂzplefﬁocaeb%ytlatet

ItErél'&g 2 J(ﬁ%ﬁbﬁéﬁgt (? ghq oy is uegic’ f I&IHJ tg)?rgol%rﬁca%gn%amino} 3-
metl?&@ﬁi’péﬁ&ﬁlﬁmﬁ/ GBRACASI- @5@4&ihdraz&5§lyi) 1,3 thlazo@-Slc%rboxylate
selected fromhalo, nitro, ydr ox

caflbskg:( 3;%4%&(& A-dighlery %eleﬂem lﬁﬁwmglr yla:raﬂmm}ymmo} -3-
met@fﬁ% glﬁg V%qzéél’%%gyﬁm igaidfﬁl)kf g)ﬁ 1 Qtlﬁ%&é’?@%ﬁboxyla‘[e

N_ INg(t@Il 2|4§Bii¥ﬂ’.) Qe(m3[¥b(l,ilcﬂor(ﬂ-&hkam€yllfgpyﬂgL -2- yl)carborllyl]ammo} -3-
e o PO 150 o S R 28 RR
G M&@%g?ﬁﬁk;’ﬁw{l[ 3 ﬁ&cﬁl@keﬁ%&ﬂyllﬁw:pglgﬁlr@gr%carbonyl]ammo} -3-

N, N- ( Zsu phanoyl, “Cl_4al ky yl am™no
ﬂuo(op iptaildke kybet-bidhyhalarel - bdnbdnwleyﬁwﬁbmxylatle

DT RS AR Lot g s ot e o o el 23Rt pon aminos -

meth(fxyﬁfﬁeﬂdﬂﬂeﬁ SNacH Ch¥ihy £ oAt RS0 RN yHNGS tlﬂ@i&é $-dalRkylate;
ni trogen may be optionally substituted b group

sel2e[8t(é?e$ 41?)041-1{?@,41 DIRBIOHP -8-nagthly IRH/-ayaol- ég@h@@ﬁiaﬂwno} -3-

ecte
e 5o, Sl G bespo i o5 G RARE I3 dipsmidazot-3-
ium hdidd; _4al kyl ) car banmoyl, N, N-(Cl1_ 4a|ky|)carbanoy|

benz benz on%carbonyl benzoyl and
P er ARl DRy P iyl RE- Pl RAewhgnglamino) -3-

metﬁd&%ﬁ%@fgg@ #rlé-élg trﬁ&?ntﬂ%gg ﬁcﬁ}&ﬁfgg&u ‘zﬂa K tlﬁ%iogé) 9. c@‘bo?yhc acid;

i nae(pm;m)m 1|3 deDiehtoed-SEmethylal fdipyerot- 2-b'd))nﬂkbon)ﬂ]a,mmo} 3.

metﬁ B)pﬁ 1d1n ]é@lé]%%(%l@ethy{;l mﬁ\%)%ggz%%— S(\N% ﬂp@;q@ @fgrbopa]ec acid;

RlMetB}lSZ 8¢ 4&% r4ed1bﬁlgﬁp§ %%@IWI[BH E%r@l@l rl&fx‘aﬁ?ldo) 3-

hydr ogen or 4a and IS are
methaxypipendient- Iyl)) %@ch@ekﬂlﬂfbm*ﬁm@,l 4mllth1@zole§mdqoxylate

hydroxy, trifluoronethoxy, trifluoromethyl, am no,

car boxy, carbanoyl, nercapto, sul phanoyl, nethyl,

ethyl, ethenyl, ethynyl, nethoxy, ethoxy,

2-trinmethylsilylethoxy, acetyl, acetoxy, 20

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,
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- 162 - 2-di nmet hyl am not hi azol - 4-yl ,

2- et hyl am not hi azol -4-yl, 1, 3-dinethylim dazol -2-yl,
wa 26bgAst4ng net hyl i m dazol - 2-yl PCT/GB2008/050431
4, 6- di met hoxypyri m di n-2-yl_

3-nmet hyl -1, 2, 4- oxadi azol y]] “benzot hi azol -2-yl,

t ichloro-5-methyl-1 _p}_i ole-2-carboxamido)-3-
i AT A E R AT 5
metﬂox?r&p@ﬁ&{ﬂc’l)%ﬁhh?ﬁl 9- hﬁié#l%ﬂ?yraﬁgﬁ-yl)thmzole- -carboxylate;

met hoxymnet hyl Ji m dazo
51M62h11r2 ﬁéS RSByt hlosoy fratiyyt ) it paelot2-@urlydxamido)-3-
t hi azol 2- met [, )
metig Ny BG40 A s 3y S D ety ator - 2oy
11 ETiig 2c@3noRrng-(9f- cﬂﬂﬂox@nﬁnﬁfhyﬂhﬁ Preedidaghokhi d65-3-
wher ei n Is chloro. 1012. The conpound of any one of

melspaperdinsy ubreFHoRP S yahihicoke -crtesoound o
R i T R s

methNdxg pleridin2! -yi)s!- ((Sh[lnetlhmpyralkﬁl 2W&11@Z®E@@4¢Hd)oﬁfila&ny one of
the pr ecedl ng cl ai ng where is selected from

f 1 G808 2-(hbr A -H-(Frdrhightgro- %m&%%%&&%-caquw&@ -3-
| wh
B e S G I
pr @d@diQF(gSS:#&) -3, \Mcbctéom Meﬂsfl-hiﬂdpwgﬂﬁzmarlmxﬁjmdo) -3-

4al k 7, wh R4
nuofepigefgiant ¥be-Lpgre SRR a0 B B e Aers her of n: R
| S MdthyAr0((98, 4Ry a09;4- B@hlofossm&ﬁﬂg@nppﬁolem&woxaﬁﬁdd S3-

fluoro or nethoxy OR4 hydrogen or Ci kyl ng
ﬂuompu@rlﬁyr 1o)H- (lzmerlyi -abel, 943 trlagdmmwolefﬁwm@mlm,

DALt DRTAT5 Y qieRfo TuRu b - 2SR E5 R -

ﬂuowpq;“eelum sai)d4- (Mmgy%trlc@ﬁ-zylﬁhlézdlwacmoycgzlavf@y be
optionally substituted on nitrogen by a gr
20@@@624&%&@) éééd@@ﬁldsm%@elh&éﬁ pY@@ch@aéwqa%%)F%e

e e e B R

R6 Bitlsyl 2e{(38/4R p4- (emhyd:hlomkﬁaﬁethyl-lkﬁl psayolde -catoxamadd)yB-
substituted on ar bon . roup sel ected from R20;
ﬂuoww%iwg fl?reﬁy flﬁoxl?ﬁhwolst%%@oxy ate; 5 js a

| -
g}ltzu(l?iy 451@)’12 g?&ggéhl%ds hl%thi/g 1(;1;@,;%% %gﬁ%@%‘aﬁﬁo) 3
ﬂuoN,p[‘ibe@@ﬂn h—al)kéy-ﬂ_lp ﬁamomppyrahm-%yl)tma@al@ﬁ @rboxylate;

Coma- S BT aretnd She DRy g eop-Capanticor >

mettfég%pip‘énﬂ'ﬁﬁdf -90ein( l%etﬁ?i PHO;,2 ﬁSﬂétz%l-W-}Llﬁﬁﬁz&é STRIR Y Wite;
IS hédro or ethyl Ring Ais

1- Q\Qethiﬁtﬂq 3@éﬁhﬁlf(}ﬁq&iqﬁg—ﬁd}yago-ﬁmethyl 1H-pyrrole-2-carboxamido)-3-

t s LYLgth h
e RS o S A S ot
1, Bt QX(@B @R)Dh -(2—-c];{10r0 3 c§a1(ib BEﬁé’thl-lm-gﬁﬂ@ﬂe-ﬁcatboxamido)-}
1Hi i dazol ylim dazol - 4-vyl
meﬂmypgpﬁla@ar l-gL)yﬁy (PYE%PT?WD@MZOI& Sr?arrh%ﬂatg yl,
Y, I ido)-3-
pyr 14 2}1‘% (538 Zlg)bgg\% I%frhf%g(?ﬁ%g 12({ X! metfrlfisnl)?g?g{r(é)‘rl?y%x{:arboxamldo) 3
metlidxypipotidid- 1) et fhucaapiriddn ylyl)tlﬁiﬁzol&Sa:asbdxytaitet; uent on
carbon and is selected fromam no, methyl, nethoxy,
neﬂ%]flyyll ani(3s, A;]R) d4(4nehh>yd>-amylmo 54mdteylOH2pyi2bler2-earboxamido)-3-

har maceut table salt thereof. 21. The
g‘ O]If'y g n"ini Yl?w %Y?Fﬁla%sﬁﬁfboé}déteehl or o;

R3 |s nmet hoxy; 30R4 is hydrogen Ring Ais

2-methyl -1,2,4-triazol-3-y1 or pyrimdin-2-yl; nis O;

or a pharmaceutically acceptable salt thereof. WO

2008/ 152418PCT/ GB2008/ 050431 -164- 22. A conpound

sel ected fromthe group consisting of: 2

((3S,4R)-4 - { [(3 ,4 -Dichloro -5 msthyl

1H-pyrro| 2 yl)c arb onyI] amno} - rrethoxyplp

~ o
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52-((3 S ,4R)-4- { [(3 ,4-Dichloro -5

-met hyl - 1H pyrrol -2-y1) carb onyl] amno} -3 -
woredosozps i p eridin- 1 -yl)-4 -pyrimdin-4 -yl PCLGB2008/050431

-thiazo le-5 -carboxylic aging; 2'-((3S ,4R) - 4-

{ [(3,4-Dichloro -5 -nethyl - 1Hpyrrol-2-yl)carb

e T gl hOX%EQA'91meéﬁ>'élgﬁﬂpyrz*0%%%5%bé%igw:3-
metléoaiy?%en&mq krﬁw _@rﬂ’lefh?l 1 BRI o Loy g Wil Q-2 c)(r]o))xflﬁfe

am no uorop ip eridin-1 -y
- pYEI(FH, 4R 1423 JHDichloso- SﬂmtlaleolH@yﬁoleeQacambocgame) -&ci d;

metfaxbinsiidine ) r dmsyiry Ak SR - hineyie-Sarbqylis peg

Ipz 3sliRy- 4—(3,\;43])11:1410rdlyfﬂ1&hs)€1110{ yirble- 21e§bo>¢ahha@)03 | e-5
arboxylic acid; 2 (3,4-Dichloro

methcsiypmtlﬁlwl -yl)4 ﬂl-@p%rﬂlrn@ﬂth pyrRyig ﬂ)tbwyol]e %@ﬁrh@w}hcasld,

f ! %0(2%4}'{24 %? Iélqbol@ﬁléro %@e‘[%}zlaﬂgpgﬁ% oot Ca%? ){ P‘Egg 03 le-5

methcﬁ@b@éﬁdmﬂ -yhyet dﬁyﬂnethbkwfdﬁi 2811)y1ﬁazo¢a5k¢am¥yﬁc ad; no}

i di di
S RS BBy s Hi-pyrolc 2 éérbé%nsdoma) 7

I
metﬂ&ﬁgrg@n@n' P?%) @r%létho%gpﬁﬂ é'lg’l)ﬁ}iﬁio‘?é 54 %a%))l/))r(?]lgl n-%or‘zl ]_
1, 2- ((38’]41%1)1—4)—(]3 g- I51chl(om BfmqlhylelH @mrd],e QBcarboxamldo) 3-

merl P D2 BB Ry b SRtk el )

amzt@z§ 4RE4 (BTﬁIIthKDéPo 5nn&ﬁmlmp}mmblcar@@émla@@z 0
car acl

meﬂ(@lymleh#llnahvéél)@yﬂmmmrrmmrilwl}thlaml@dSarhrR)Jhaac1{l [(3

amZd(I&{f%.' 1119%2 (% ?d%]]gglsh(%/ é Ilé%ﬁylg‘i p}_[rroggf) gar‘%o;%t%lrlaw 1 ﬁg]}roplperldm 1-

yl)- 4 @3 ﬁuor@@ijrﬁhﬁﬁéﬂ jflzthma@lledj catbdxydicacid4R) -4- { [(3 ,4-D
| -1H-pyrrol -2-y1) carb onyl] am

32 ((}%ﬂlﬁb%@ﬁﬂ@c]@h@rc&ﬁﬁneﬂyl W-pymoleg 24carb0xam1do) -3 ﬂuor}op1per1d1n 1-
hey I b
-4 LI YR T it o Pl WD, (8 01077

- n’ét-(b?yS 4RH19Y, FlFIleh]chyi)melhy’lblH}pyﬂrﬂ)leeﬂnam(}xaﬁﬁde) 3-fluoropiperidin-1-
hoxyp 1 p.eridin in-2 -yl-1,3
yb- 4%11115%%Y®m 89}%%%%1?% C&&h%ypﬁw 1,3 -B
en 4 .
éq&ﬁ% @Kjiih—l- (%aﬁ%hl%ﬁ;@n% }(I:laer i)g%él% -2- éﬁ%ﬂé)&%l@&)% Toropiperidin-1
yl)- 4- fﬁanietjwj/ppiratz;m enildhinzdle-SychyboxyliBaeithi azo | e- 5

"L §r@§< %]% 2:@‘% dgl]pP]%)Fo( %Br@%yl‘l]@ Bygﬂ@% Sa&h?wg}[l)d(l))g] ﬂu0r0p1per1d1n 1-

yl)- 43@31151{1&@15?/ ihP ﬁmhﬁlh@le Slearbydylid acidyr azin-2 -yl-1 ,3

hi azo -carboxylic acid; 4- (1,3 -B o
enZd{i.4kbt- (24;111):h122r38 ragd vl H-pyrols-2-aarbioxemide)o3-flgoropiperidin-1-
r r am no
yl)’%’%@?ﬁlﬁx ';lécﬁl%( yq tﬁlngOl%(l)szccaibaoé‘Yh? (Tylg’]zo le-5 }car boxylic
ackRd(3s.¥9- mm@hl&aﬁ@aﬂxsqazmgﬁmq%me 2-cddoxamido)-3-

2-((3S,4R) - 4- . . o
meﬂw(s%i@%ﬂ@h ES]r)é‘{@ %tﬁlﬁ&ziHM é;}li*%’ll 4oylhipealefoagharylic acid;
"@sr leﬁ 4E§| a Q) @%ﬁg )C(i:'y rre Ki‘?{ p%/n{o}e 2-carboxamido)-3-

methoklylplpﬂndhazbyl-)%—(ylh)leﬂlymHtlhI a-zmzhz@l 5 -yd ghibopodySkaartaxiyte acid;
2- 4R) - 4- .
SRR i ormermmo fempg | BHpy e 2gbegmido) 3

met ridiRz1-y1)-4-(pyrimidin-2-yl)thiazol arboxylic aci
emy?@gxgpl p%r)l d(lpr}]] I (31/1) y)1 ((r)rgtsh%x?/?reyt ﬁylc)d 1H i m dazo
| -2-yl1] -1, 3-thi azol e-5-carboxylic acid; 2-((3S, 4R)-4-
{ [(3,4-D chl oro-5-nethyl-1H pyrrol - 2-y1) car bonyl ]
am no} - 3-
nmet hoxypi peridin-1-y1l)-4-(1H i m dazol -2-y1)-1, 3-thi azo
| e-5-carboxylic acid; 2-((3S,4R)-4- {
[ (3,4-Dichloro-5-nmethyl-1H pyrrol - 2-yl) car bonyl ]
am no} - 3-
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met hoxypi peridin-1-y1)-4-(1-nethyl-1H 1, 2, 4-triazol - 5-
y1l) -1, 3-thi azol e-5-carboxylic acid; WO
wQ0o@8/11&2118PCT/ GB2008/ 050431 - 166 - PCT/GB2008/050431
2-((3S,4R) -4- { _172
[ (3-Chl or o-4-cyano- 5- nethyl 1FprrroI 2-y1) carbonyl ]

[a1m2?(g3§é1%ﬁ6)g4 éhw)é%/?apé}fqg{) Irﬁdllag‘r%l% ¥é pwnjole -2-carboxamido)-3-
m i f 2 i az 1 i
etlﬁo(k}\{ﬁ g/eﬂﬂ %Zp&ﬁétt ﬁq?ﬁdl%'épf dife- 2%9 (Riazcde GCC%I%O& ¢ 4eidf

ano-5 rrol 2 y1) carbonyl'] am no
- 32-((35,4R)-4-(4- Chloro 3-cyano-5-methyl-1H-pyrrole-2-carboxamido)- 3

R S e e T R ST e
[(3. (63@1@}:@4@@@5}&%&@%@&@ OH=pArible-2RhdbeRMhido)- 3

am no

meth@b’ﬁ@ﬁ?éllnp]eﬂ)tﬁ d-methyl-114-imidagobdybiliesaoksy I-carhorylicred -
g, _& A{{_I.’S%o@fﬁ? E@@J%O_S%?%%%Mw{h%l qﬁl IQYrrole 2-carbonyl)-amino]-3-fluoro-

pipetidd- Ayti-tipl ez Sy htidvple- -chipyx 1ol acZt sthylcatdponyl ]| am no

Leéﬁi% AR (@t Ghlprogdy - dimethylsil Hipystaler2 paghosyB-agtplok{ioro-
p1pef ?mal: 'y%l %912&{11(@?’1 R zofk-S tarboxyhc acid et 3/1 ester;

oro-5-nethyl-1H pyrrol -2-yl cargonyl]
am2n<bi}S -A)-4- [(4 chloro 3, 5 dimethyl-1H-pyrrole-2carbonyl)-amino]-3-fluoro-

Plpe?g%fgy}%g ?14— té@gé carbo%% 1§§)[1Wifs4[ﬁr bi -1, 3-th
[(3. {439_@1)@[(@ -GnlfRL ambbh- ﬁﬁényQ'lHZp)Mﬂ&l&Qrclaﬁﬂ)ylw) amino]-3-

am no
metlrrewmwpdnpé ril i epyiringidin-$y1-(hid zotst frphrbaiyls)acid ehylisistet;, 3-

(3R SR R pf GBS A daion-

metllo ?plpendm 1-yl}- 4 (1 methyl lH pyrazol 3-yl)-thiazole-5-carboxylic acid ethyl ester;
1511 u i perid yl -bi -1, 3-t hi azol e- 5- car boxy
i @ gé$ cfPR) 4-[(3, 4 ]Q].Ctl 03@354R§th;4]_ 14- -pyrrole-2-carbonyl)-amino]-3-methoxy-

p1peL1(11")f1-f1 R‘ %Ia %{e(t)nﬁ liH—Pf)ﬁXQDl]SWIB)XI{lE%le c%f@o%?ﬁtp%}é( Ie‘Jhyl ester;

f I ae{(ﬁ)&l 430¢4- {:(l4¥CHler)§I3 e@no(i?ﬁieﬁﬂ-&ﬂ-@@olél—Z%arﬁﬁinym adritdii-3-fluoro-
arboxyl i ¢ aci ((3S 4R -4- {
Plpeflégl I B-Evererssh f %ﬁﬁrﬁg)wl&a Ly1) carbonyl ]
a
; F‘Sg[?%Spéll pe? I{%(4 chlorg)/ 355 dlmeﬂg/l 1H- })f/rr%l n21 %lgsarbonzl]ammof -3-
fluotvipiproider- b-ytled-byneyint 2ylat.3 dh1a2<ﬂ2~5(((33®><41® adid; {

[ I(.nar{g%bgl@hi ? (2 -0151101‘0 %W&lme'tﬁ ylg pyrro élfl))ca?bonyli]]%ngmo} -3-
fluofdpiRFiamt- RSTILApRithidt oyl 1(3&111%@%%@&@;@ 2-y1)-1,

hi azol e-5-carboxyli'c acid; 2- 38 4R

[ ( 2 [@Sﬁ@h‘i -oH(f=chlofietkayana Iﬁklpgﬁhylol @ygrmyéai)b@rﬁwynql]ammo} 3-

e R Ry ety 41 2 bR OIS 0 y1) -1
, 32t [b}&’}éZR))l-éB-{ ﬁ4£bﬁt(b@-8ydyhﬁo-aﬁhﬁhy12}lﬁl @ﬁoﬂ-ﬁ)y-l)éarb{)nyl]amino} -3-

[(3,4-D chl oro-5-net y 1H pyrrol -2-y1)carbonyl ]
metlgﬁqyﬁwndlg 1-yl]-4-(1-methy V28 pyrazol-3-yl)-1,3-thiazole-5-carboxylic acid;

LA POl IR Ayt )

methc3 pibeilinhl -pi ¢ G-methy 1H itrapt-8 ol R3ythipede HenybdxyHoneid;

} -3- :

meChaRYFIREFsiY peseripble selt thatedfoxy pyri ni di n-2-y1)-1, 3
-t hi azol e-5-carboxylic acid; Et hyl 2-((3S, 4R) - 4-
{[(3, 4-dichl oro-5-nethyl-1H pyrrol -2-yl)carbonyl]am no
} -3

met hoxypi peridin-1-yl1)-4-pyrimdin-2-yl-1, 3-thiazole-5
-car boxyl ate; 30Methyl 2'-((3S,4R)-4- {

[ (3,4-dichloro-5-nmethyl-1H pyrrol -2-yl)carbonyl] am no
} -3

met hoxypi peridin-1-yl)-2,4"-bi-1, 3-thiazol e-5' - car boxy
| at e; _ Et hyl 2-((3S, 4R)-4-

1 "~ AN
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WD 2008/ 152418PCT/ GB2008/ 050431 - 168 - Met hyl
2-((3S,4R) -4- {
w@ e®sAsdichl or o- 5- met hyl- 1H pyrrol - 2- y1) car bonpd1/Garoosns0431
y -3 - 173 -
fl uoropi peridin-I-yl)-4-isoxazol -5-yl1-1, 3-thi azol e-5-c
ar boxyl ate; . Met.hyl 2-((.3S,4R) -4- { )
23. [ (3 PhagmesAugFy-csmpetiFgn campiiging bromporndefapy APs pf Glime 1-22, or a
phaﬁnabg’ﬁtically acceptable salt thereof, and a pharmaceutically acceptable excipient or
nmet hoxypi peridin-1-yl)-4-(1Hpyrazol -5-y1)-1, 3-thiazo
carrgr.5- car boxyl ate; 5Met hyl 2-((3S,4R)-4- {
[ (3, 4-dichloro-5-nmethyl-1H pyrrol -2-yl)carbonyl] am no
} -3
24. Tl vomePioRF ifdititihg Maokerfil ONA pyfszald/&-vadleridl t3pdibdAZ@LEV in a
- 5-car boxyl at e; Met hyl 2-((3S,4R)-4- { _
warip¢tdoariedjagimal ipngdradtshghl raatimgnty eqnprising ddrainisénmipe]to e angmal an

. - 3- i peridi-n-1-y1 -. .

effe%thff_e%fzogrﬁét EIS% %(gliqﬁoy 51%{ M (r)#e d%f; %lreu_nks_ ly-iZ%, or a pharmaceutically acceptable
salt thtredft hi azol e- 5- car boxyl ate; Methyl 2-((3S,4R) -4- {

[ (3, 4-dichloro-5-nmethyl-1H pyrrol -2-yl)carbonyl] am no

} -3
25. 10T WRRBRIPHJAENE an ¥dubatidiby SfsciT DRAMR! Tl f such
> Zo -Z?yg?olﬁéﬁgﬁﬁgggle;%@é%ﬁbgévggﬁegéwb%2¥bkd ofhfifbed of suc
treat?ref(, S8Ry ing addhinistering to the animal an effective amount of a compound of any

one gylg égl?ﬁlg 5925', grrao f)llsafrnnlgée%%%élilyl_gcggprterlﬁle _saglf %ﬁ%?e%?.r bonyl] am no
nmet hoxypi peridin-1-y1)-4-(1-nmethyl-1H 1, 2, 4-tri azol - 5-

y1l) -1, 3-t hi azol e- 5- car boxyl at e; Met hyl
26. 2- @( @@,hxpplzpf ﬁeat{ng a bacterial infection in a warm-blooded animal in need thereof,

com&;r(ié%gg h&iﬁfnl?sltgrriri)g_ S hELINAT ARV OhmBu %.aCE)rtl)’l%ngl’ll(l of Ay Qe of
ClaifdsuozD R Phardiadeltichlly adeepthblBhtyHerddt: 1, 2, 4-tri azol - 5-y

1)-1, 3-thi azol e- 5- car boxyl ate; 15Met hyl 2-((3S, 4R) - 4-
{ [(4-cyano-5-nethyl-1H pyrrol-2-yl)carbonyl] am no }

27 oS o Clign 26, erefs (e bagiephinfitign  slepis gt eroup
congysting bf demhivainplaeqibredamboxiyhiat,eiospital-acquiietiippbumoniae, skin and skin

2-((.38, 4R) - 4- : : . L. . :
Sruqpie3D CRI YIS0 SRR PBIGRet MOM HLISPF BF--A9uL5 FirualiB Gy e Q4itls media,
o SRSl IR PO sy ety iy gt fnfetions
and adedtioBs ydijsed bB diugi ramsthi-theteoasdvas Fane;lliR@ddstimt|Streptococcus

2-((.3S, 4R).- 4- . )
Pnettne%z(la% s Qinstesish PRI REQETYS Birew: e BaTs Ry lococeus
epidkrmia'rs and Vancomycin-Resistant Enterococci. o

nmet hoxypi peridin-1-yl)-4-(1,4,5-trinmethyl-1Him dazol -

2-y1l)-1, 3-thiazol e-5 -carboxyl at e; Met hyl

2' -am no- S, : : L
28. [P A AT Gl 24 ypvedy 2 Whgisnhegtpppryiooded snimal s
humani no }

- 3- et hoxypi peridin-1-yl)-4,4"-bi-1, 3-thiazol e-5-carbo
xylate; Methyl 2-((3S,4R)-4- {

29. ;[L ( grgé sl 6P ArBomdBE Mytord bRV 1-32 Yobh SRRl dicaP a8 & ptable salt

ther@@tiot Haxypiypartindiofi amedidannt {oresdipl therbrod)etiynddf-abiantba@terial effect

. thiazol e-5-carboxyl at e; Met hyl 2-((3S,4R)-4- {
lnaﬁ@g?iﬁﬁ¥@ PBWHSS-nethyl-lkkpyrrol-2-y1)carbony|] am no
} -3
met hoxypi peridin-1-yl)-2'-(di nethylam no)-4,4"-bi-1, 3-
t hi azol e- 5- car boxyl at e; Met hyl

2'-am no-2-((3S,4R) -4- {

[ (3, 4-dichloro-5-nmethyl-1H pyrrol-2- yl)carbonyl]

am no }
-3-fluoropiperidin-l-yl1l)-4,4"-bi-1, 3-thiazol e-5-car box
yl ate; 30Methyl 2-((3S,4R)-4- {

[ (3, 4-dichloro-5-nmethyl-1H pyrrol -2-yl)carbonyl] am no
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- 170 - Methyl 2-((3S, 4R

-4- (3, 4-dichl oro-5-nethyl-1H pyrrol e-2- car boxam do) - 3-
woredosozps i p eridin-1-yl)-4- PCT/GB2008/050431

(3, 5-di net hyl pyrazi n-2-yl) t_hingzol e- 5- car boxyl at e;

Met hyl 2-((3S, 4R)

30. raiHakssOh oS of Egp el CIats 12256 a PRhrtsacoicaly acceptable sal
theréz(ﬁf( fgg%ﬂé%%&ﬁ%&dt%‘% Rt 2 i) dafeRZ R B3 OmGARIBAIY AbSeter VA gyrase

and/p#togpispinorase BY mea ivpim-bieqdgd poiel.2- car boxani do) - 3-
nmet hoxyp ip eridin-1-yl)-4-
(4- met hoxypyri di n-2-yl ) thi azol e- 5-car boxyl ate; Et hyl

31. 2- ((h3 sV a mpodind of any one of Claims 1-22, or a pharmaceutically acceptable salt
, 4-di chl or o-5-nmet hy1- 1H pyrrol e- 2- car boxam do) - 3-

thereadt fon sepniny fegtjngiof 2 jmagdicgament for use the treatment of a bacterial infection in a

Wmnéﬁ%%gggﬁh§¥ﬂa?zg-2-yl)thiazole-5-carboxy|ate; Et hyl

, 4-di chl or o- 5- met hy1- 1H pyrrol e- 2- car boxam do) - 3-
10net hoxyp ip eridin-J - 1%%%;' . L
32. (3Thp yeg hamaﬁhnzh%rpl}ltt%? rigl mfectiop dscalestest frem g group
const e iy achyief ppepmonias hospialsequited prgumonjac,skin and skin
strudtingoni@ptions, anitdéxactrbytign el-dhdenic bronchitis, acute sinusitis, acute otitis media,
cathg‘te_étr?egaﬁé?%/efp:%%i %br%leyrle)u%rgpl)e%%g logtegm(}:fgll{tps,oér}/(ioggr itisl,vsrtirrlyrgf tract infections,
PenifilliRréisting BlrepBeRe MBp i AtohtdePYEMRi Bm e G RO AHyHRbedrs aureus,
fluorop ip eridin-1-yl)-4-(1-
methrei linstesbint SRpByloedcarotpideryridis hind Y eheentcaRboxigtdinserococci.
15Met hyl 2- ((3S, 4R) -
4- (3, 4-di chl or o-5- net hyl- 1H pyrr ol e- 2- car boxam do) - 3-
33, f | UBe@pd PRdnlyding of CYals 249 (@ough 32, wherein the warm-blooded animal is a
met hoxypyri di n-2-yl )t hiazol e-5-car boxyl ate; Mt hyl
hum@n.( (3 S,4R) -
4- (3, 4-di chl or o-5- et hyl- 1H pyrrol e- 2- car boxam do) - 3-
fluorop ip eridin-1-yl)-4-(6-
34. mettheaypound dif aryeyd ¢ ftClamzol -22 5or agthboxadeati @] ly Bt Egpkable salt thereof,
2-((3S,4R) -4 -(3 . : : :
for usg Iyprodpeiiosof apaphipacterielfierbing warauplogdedaigsl 3-
20fl uorop ip eridin-1-yl)-4-(3 -
fl uoropyridin-2-yl)thiazol e-5-carboxyl ate; Ethyl
35. 2- (A @®pptRnd 41 afy8one of Claims 1-22, or a pharmaceutically acceptable salt thereof,

for s T e DA B B R RRATTH9  arm-blooded
anint@t hoxypyri di n- 2-yl )t hi azol e- 5- car boxyl ate; Met hyl

2-((3S, 4R
-4-(4-chl oro- 3-cyano-5-net hyl- 1H pyrrol e- 2- car boxam do

-3 h . Cidine | - o .
36. 41 el RN pofl 4% Bk 20 b ohemmgruically ol ol ot
for use 2R ttfayimetrt 6f 8Bacdddal infection in a warm-blooded animal.

-4-(4-chl oro- 3-cyano-5-net hyl- 1H pyrrol e- 2- car boxam do

)-3- methoxyp ip eridin-Il-yl)-4-

37. ( 1&%@%@%@ %ﬂ}i%d'e é{‘ AN 182 Yobht b AR Bi1IG AL AP AL thereof,

for us¢ 4n thelteamn&it of eorombringbdypnired bingymaonddce h@spoal-bapand gadumoniae,
skin:()’aﬁg gﬁfrhhsg’{%t_ﬁgal_ lgfeﬁilhqgs;ggit%_gyaceéﬁg%% (g]lr%qic bronchitis, acute sinusitis,
acutEbhMd m%di@t,( SR rethted sepsis, febrile neutropenia, osteomyelitis, endocarditis,

-(4-chl oro-3-cyano-5-net hyl- 1H pyrrol e- 2- carboxam do) -
urin@y tBQmefdvtiryp Ppeicilldi-nesistant Pirdptococcus pneumoniae, methicillin-resistant

(3-fluoropyridin-2-yl)thi azol e-5-car boxyl at e;

Et hyl 2-((3S,4R)-4

-(4-chl oro-3-cyano-5-net hyl- 1H pyrrol e- 2- car boxam do) -

3- net hoxypi peridin-I-yl)-4-

(5-nmet hyl pyrazi n-2-yl )t hiazol e-5-car boxyl ate; WO

2008/ 152418PCT/ GB2008/ 050431 - 171 - Et hyl

7 O NPNS A S ~ o T ) Al o ~ -



10

15

30net hoxypi peridin-1-yl)-4-(1-nethyl-1H1,2,4
5-ypt hi azol e-5-carboxyl i c acid; 2-((3 S
WO 4088A&24(81- Chl or o- 3- cyano- 5- met hy1- 1H pyrr ol e- PET/eBb@8@50431
m do) - 3-
met hoxypi peri di n-| -yl) 4- (pyrism di n-2-yl)thiaz
| e- 5- car box C, .a

Starfyfercss AR CHOTIB RS Blaphygnceus cpidermydig pr¥ancomycin-
Reswﬂﬁ)EﬁltelQ)éogwl or o- 3- cyano- 5- net hy1- 1H pyrrol e- 2- car boxa

m do) - 3-

nmet hoxypi perl di n- | -y1) 4- (3-fluoropyridin-2-yl)thiazol

e-5-carbo i C_ac
4% Préfcisi%ﬂ“él?a&% aSpmevad ﬂ%ﬂ?{ﬂi 11 pF pohargreeus el lr-rsgpiable

saltsrfhéi@bf domprising:

nmet hoxypl peridin-|- -4- (5-net hyl pyrazi n-2-yl ) thiazol
Progessa)ightimeyl qosnesng of ormula (I):

52-((3S,4R) - 4-(4- Chi or o- 3rcyano 5-met hyl- 1H pyrrol e- 2-

car boxam do) - 3-

met hoxypi peridin-1-yl)-4-

i azol e-5-carboxylic acid;

4R) - 4-[ (4- Chl or o- 3- cyMdn0-

1)-am no] -3-fluoropiperidip-I|-y

-4-pyrazin-2-yl-thiazol e-5-carboxylic acid ethyl

ester; 2- {(3S, 4R)-4-[(4-CE11 ro- 3,

5-di met hyl- 1H pyrrol e- 2-car y1l)-am no] -3-fluoro-
or all Opivaediadidnderivyti¥e thereof; with a compound of formula (I11):

-4-pyrazin-2-yl-thiazol e-5-carboxylic_acid ethyl

ester; 2- {(3S, 4R -4-[(4-ch 3,

-triazol -

thyl -1H i m dazol -4-yl)th
2- 3S,
= pyrrol e-2-car bony

-yl-1, 3-thiazol e-5-ca

{RY) carbonyl] am no

5- di met hyl- 1H pyrrol e- 2car bonyl)- oH—(R%),
- 3-fl uor opi peri di n- I@
-4-pyrimdin- LHZNHt |aqu1e_<{ caIl boxyT1 c acid ethyl
ester; 2--{(3
4R) - 4-[ (4- Chl or o- 3- tyano 5- m%t hy 1 19—\%ywrol e- 2- car bony
1) -am no] -3- net H%xy pi peridin-Igylf
-4-pyrimdin-4-yl-thiazol e-5-carboxylic acid ethyl
ester; 152- {(3S, (11
4R) - 4- [ (4- Chl or 0- 3- cyano- 5- et hy1l- 1H pyrr ol e- 2- car bony
OF ) amino]-3- nethoxy-piperidin-I-ylf
Procdds b eﬂﬁfﬂé}ﬁlco%{'ﬁoﬁﬁﬁ @?RerﬁtaY(ﬁ’:;t hiazol e- 5- carboxylic
acid ethyl” ester; S, 4R)-4-
[ (3, 4-Di chl or o- 5- methy1- 1I—R2pyrrol e- 2- car bony1) - anmi noj
- 3-met hoxypi peridin-1\yl f
-4-(1-met hyl- 1H pyraz y1) -H’]i azol ex 5- car boxylic
acid ethyl ester; NH
4R) - 4-[ (4- Chl orol\g- cya thyl rrol e-2-carbony
1)-am no] -3-fluoro- [ per@ di n-ﬂ3 yI f
- 4- pyrazin- 2- yI-thiazoIe 5- car boxyl i c aci d; 2-
[(3S,4R)-4- { av’) _
[ (4-chl oro-3,5-di met hyl- 1H pyrrol - 2-y1) carbonyl] am no
withfa ecd@apound of formula V)
fluoropiperidin-I-yl]-4-pyrazin-
rboxylic acid; 2- [(3S, 4R -4
[ (4-chl oro- 3, 5-di met hyl- 1H pj
f -3- N
f 1 uor opi peri di n- 1 - yi—&- pyfri mi di n- 4-y1- 1, 3-t hi azol e- 5-
carboxylic acid; 252- ['(354R)H4-
{[ (4-chl oro-3-cyano- 5- et hy 1Fpyrrol - 2-y1) carbonyl ] a
m nof - 3- )
nmet hoxypi peridin-1-yl]-4-pyrimdin-4-yl1-1,3-thiazole-5
-carboxylic acid; 2- [(3S, 4RW)4-
{[ (4-chl oro-3-cyano-5-net hyl- 1H pyrrol - 2-yl) carbonyl ] a
m nof - 3-
nmet hoxypi peridin-1-y1]-4-(1-nethyl-1H pyrazol -3-y1)-1,
3-thiazol e-5-carboxylic acid; 2- [(3S,4R)-4- {
[(3 4-di chl or o- 5- et hy1- 1H-pyrro| 2-yl)carbonyl] am no
_3_
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methicillin-resistant Staphyl ococcus epiderm dis and

Vanconyci n- Resi stant Enterococci. 15 33. The use of
wanysas1of C aims 29 through 32, wherein the PCT/GB2008/050431

war m bl ooded aninal is a hungg.. 34. A conpound of any

one of Clainms 1-22, or a pharmaceutically acceptable

sal .thgre f Of or use in production of an

wherg .ipa displaceableE PRt n a war m bl ooded animal . 35. A
Pro&RfPAMBsh Rl aAd¥nR08d Of foehnia®a)laBereirPk” R C; 4alkyl, comprising
pharmaceut ical |y acceptable sait thereof, for use in

reaciingn bompoundofi fhuatle (Rapl wiDblaisgyroagwuad df thrmula (VI):
t opoi sonmerase 1V in a warm bl ooded ani nal
compound ofgphny oge of Cains 1-22, or £
phar maceuti cal | y/acceptabl e salt thereo

the treatnen er yal \ nf egiNtap”|
war m bl qgd ' . ¥{ AC nd|of any one of
Clainms 1722, o a phar mackutifal | ygacseptapl e salt

thereof, 30 fof usedin the treatnent of
communi ty-acqui red pneunbni ae, hospital@acquired
pneunoni ae, skin and skin structure infections, acute
exacerbation of chronic bro@H)tis, acute sinusitis,

..acute otitis nmedi catheter-rel ated sepsis, febrile

WMhﬁHﬁPW%BEHPgﬁﬁgyﬁb MElitis, endocarditis, urinary

tract infections, PenicillRfpgsi stant Streptococcus

pneunoni ae, nmethicillin-resistant WO

2008/ 152418PCT/ GB2008/ 05043VI) 175 - St aphyl ococcus

1 SuS pcillin-resistant Staphyl ococcus

“meg%é eﬁﬁgggéﬁgf Vanconyci nResi stant Enterococci. 38. A
or process for preparing a conpound of Claim1, or a

phar maceuti cal | y-acceptabl e 5salts thergof, .
me&é-ﬁﬁ)rn%§ PHGAIIRG GUBRAINGY 0$ ospuiafl) v hestip Suruhpiogesy Armerising
deplf)Lelc"[i}l%? E{g{% (tnhnd cff'f!)ﬁﬂul&’gvﬁ@??’mt ivated acid derivative

ere a conpound of formula (I11): O

Process b) reacting a conpound of fornul V') R2
with a co (RS
2008/ 152418P Li's"a

di spl aceabl e//gr ; f & reg”“a conpound
of formMa™( Nay? ] , _conprising
reacting a conpound. of fo§ Wt s a
conpound of formula (VI'R: s CPg4al kyl

, O
10or Process d) for preparing conmpounds of fornula
(la) wherein R4 is hydroge@VIﬁgnprising deprotecting a
conpound of formula (MI1'"): (VIlI1') 15wherein Pg is a
wherzam Bgxsyd carb@gilid aprdgtretectimpgergnmup; and thereafter if
d ece§sar§; i) converting a conpound of the fornula
and e Heess ¥ ™Ker conpound of the formula (1a): ii)

i) con@&mM L AGoRPYuR! GBS FdrRB IR adottiel cdRpHIMIDLAhe formula (1a);
pharmaceutically acceptable salt; and/or 20iv)

ii) reshoving fy poteching aguptie conmpound of fornula (la).
ii1) forming a pharmaceutically acceptable salt; and/or

iv) chirally purifying the compound of formula (Ia).



