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WO 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 maceuti cal conpositions containing themas the
active 5inaredi ent o their use as npedjicanents and to
their use JMIRERIDINICOMPOUNIL AN Eﬂgﬁﬂgi—use in
the treatnment of bacterial infections in warm bl ooded
animal s such as humans. In particular this invention
r elTat psestt ivoampion nelates wefonipoinds whigh dematyietet andibacterial activity,
bactﬁriﬁL i nfections in rnIbIood d ani nal s chh as, .
Progiirany NHbPEPHAY LT @3?‘%‘}%9“ G ?‘H‘épctfﬁlé’néf’o’%tﬁ‘é‘é“eg them as the active
ingréABMOONHSIr Lt dshBedi@Mtn®CAndts t1Rfhr U8 G SRMBMuSachRt oPaRdicBments for
the treatnent of bacterial infections in 10

use etherirpatowdeef tagicnal infostiens iagvaiunelagded animals yygh as humans. In

partfcﬂfa? fHé frfvgrﬂ?oln Hafds %3 E:(%l&%i{ll%? |11§eﬁ1’?lr'1]g}‘lﬁ1:ett%’eaﬁlger}1"t :oP H&Serta infections
EXPr €ss sérious concern a e evolution o

in wafthibidatd enihdd SicRACRuras] thokEsdtitulay StthaussSofaBékRdpounds in
which current|y avai] abl e anti bacteri al agents will be

the maipctise; of ercdiqamgaisdprapse ip it tEsairaent 94 broefén dnfaetions dn
warLASSI A S RO Gam posi Live or G am negat | ve
pat hogens. tibiotic conpounds with 15effective
actliheiintyrnagaah sticrobtolo gigrad nerposinity ventauods Grexprase gatouy eoncern
A SR EL SR 2
availdb¥eHibedd| 2 oERIAM VB8 iR e &IV i dhBraRaALREAl R dgens may be
Gam positive and certain Gram negative pathogens.

clasgfiedrapothict Gvan-pasiivg ensrani-oegativapplheg@saphybiotocanpounds with
nt er pcocci . r ococci,. and cobacteria,, are
ot TR iy h R R Bt B 00d PRSI Rt ro gpnerally
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.
ar thi.ci Ll [ 0 .
e R KA B FLEPL T L RERSE S QLR Srcpiocoe nd
mycebaydiid, acgaeticu(dvRGMpprtamdrtaist bi therdes¢lspraent of resistant strains which
St repf.ococcus pne niae and nultiple resistant

are heplh difgeytiodecat st iﬁ?ﬁultﬁﬁ 1agiatcelyora dhechqspitelgnyyonment once
taBiidhe& 1 M AR RLQE difinf Ol i iQfind A i

© aElusc ﬁ&r eslﬁl t andt Qg%{é arlr‘rspo%|In{relﬁi\?ée1 pg{e ﬂgtgréns [ g)b@é&l;& altreus
(MRSsic miethi¢ilin rosistetrmpegulasesncgatgleystappglvcoche (MRENS), penicillin resistant
S associ at ed mﬁthz%arhﬂus toxicities, incl din%
repRRHCHt BRI BGPTSR I it 1 y

antrinb pedeidBdlini @Sly SHROGR dnfib}A0 TV GikMeR v 1 RE6rt of such resistant

gl ycopeptides is al so appearing. This resistance is _
Gramppsgiars ipAdrogensas sansaty cmalangosmdar ispglytopsptidegmdtisassociated with
variR BB Rk R e MEhbOR] EEM ol magpugty; yibacteia
resist@R 8¢ MILOMIPPEAL ioftr B\BpEsidageAlss apPsdielg. Bbis resistance is
_ -lactans, quinolones and macrolides used for the
incregsgigraid tcady ralpisafcringsiBricaeenty lase ard lepneléetive fisthe freatgent of
Grar&%ﬁﬁﬁrﬁ gﬁ%@gé@ﬁgﬂﬁ%ﬁ(ﬁgHcﬁe%siﬁ%@i&ﬁlc'e %ﬁéé%g Yowards agents
such?3(Blat a1 GRAIOLB2ZHAIM DO ARL usedXor the treatmd®BS B Rdshitatory tract
. _in order to overconme the threat of w despread
infegHfng, algr ¢aysedeldy eortait Grnyagaative straipeingludingdh iglyerrgeagd

0 devel op new anti biotics, particularly those

Alc&??ﬂaégther a novel nechani sm of 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 the topology of DNA by introducing transient

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 < sul pRanoy

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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25 N net hyl - N net hoxyam nocar bonyl and
N- et hyl - N- et hoxyam nocar bonyl . Exanpl es of
woO bbos(1€i418tal kyl ) urei do" are N -nethyl urei do anPCT/GB2008/050431
N -isopropyl ureido. Exanple§4qf
" N , NAC1_4al ky1) 2urei do” are N N -di net hyl urei do and

-1 S0 pyl ur ei do. Exanpl es of
C%%giﬁﬂqu HgﬂFéﬁWﬁbcarbonyl are

N ﬂhﬁ ﬁﬁ(&t@}’ﬁ&ﬁ‘&l 'ﬂ%ﬁfx@roaﬁhxﬁ%gopoxy, allyloxy and benzyloxy;
N -|sopropy hydrazrnocarbony npl of

NR M iadrdgdnkor 01 2blsik azi nocar bonyl ar e 30

d th ) .
Kjaf WIF CRoorNeI2E hORERE A XinsR i said hetszqsysh sanigins an -NH-
m01et§:lha4 altkoges Frtaﬁm@r@phaﬁmmubﬁﬁ@tea@p Ayrsu el ffdth RS; and wherein
p

|sopropylsu onylam no and t - butyl sul phonyl am no.
if sa@(@’mpe@ ydiconigns 48R molcphibayiiagdonay owng quaggreary compound
Wnﬂhqu onylanrnocarbonyl
opr Iphonylaninocarbonyl and WO
20@8/1&5 ubkBRET! (BB2088 404 8dectePfrom halo, mtro cyano, hydroxy, amino,
t - but suIEhonyIantnocarbonyI | es

carb@g, CAEDARIPY S (SE AP ISU p&@@o%@%‘gﬂ &Ip‘&ﬁdﬁ%}ﬁo hydroxyiminomethyl,
b d of
e SORIBRH L AR Rbohy DU BRIl CpTb0UT ©

amimghydrpxyamind)methyt IC, g alkel Cagutkenyst@abikgnylo€, allkuxrypﬁ umtkanoyl,

SR A e SRR R

N- (@%me@@a@hﬁ@ﬁ Aosar) 45&?1)%9 Ba%yrlgv (Cy 4alkoxy)§h!ﬂbhﬁ1|8£7?

ar maceut i cal y-acce |l e sal'ts include acid
N'™- (@ddtﬂltyllur\eléeli‘f 'é\f ~£G chlleé)zmetdqwaNe(%mﬂbﬂM\é(C1t4@1§9¥3a)t:@bam0yl

h f d id
A RN S T SR AT TR R
N- ((S@h&ﬁl)étﬂpﬁﬁmbywsz @Qﬂpﬁ@;su@h@ﬁdyls@l Jaugyilgl@ongiandino,
anot her aspect suitable salts are base salts such as

& 4aalhyla1rlkb<mylwrlarar§<ém N'dE1-ealaypiydrazgwcaivpnylo an
' a
N Z\ﬂrrg&]ntta E}ﬁﬁqmgéng%@%%k gér#)(r)](ég Syl ?%q we%ergg)hﬁlbﬁﬂ Qlherein R may be
optléﬂmllgtshbdtmlm:dh en carbophpbhaer mbkeriet hyd Wihﬁrerrl 1@ is#ie heterocyclyl contains
N- et hyl pi_perj di ne, procai.ne,
an -NHmyiiqhs ) nREogeT B3y P8 Optlrlraélye@gﬁw% fz‘y SERQUD) ssHRced from R™;
N- &t byl, dpgh.ucam ne and ami no acids such as |ysine.
There may be nore than one cation or anion depending
onR’ h@serhwhﬁtsdeﬁromﬂlabhattlgedydnonkmdrms asmab, chdoxy|cerbaynogt, mercapto,

sutph o A e RN PO G S b oy G-plianostony

N- (@ fl@lk?l)é)rhﬁi@ SV C, BRBYfino ! ©_hBGhbylhdlmR, Ns@, qtrkﬂrba@ttamoyr
he salt durrn Ere aration, salts whi ch are | ess
eyl

N, Né@r whd ) parbathey 186w ehereivesisiheto 35 Ci naélecdcymépmér

N- (é’ r@li’(gﬁ%u%ﬁlha\rlngoﬁltl llv 1?ﬁk}%?ggulgﬁam%ﬁegé%allgfés%ll?\ﬁotny ammo
C 4ﬂﬁm&uﬂwnﬁﬁmﬁﬂtﬁ cﬁx«bb@tﬂ}a R'1) or@etefd@klydR &, sabieirt Remepbe
exhibit the %henonenon of tautonerismand that the
Optlr lnspbsditutod gp saUAYRY ANE Al IﬁOterR s> derhiarip 4t aghhetgpeyclyl contains
f 14
| PR By RO PRI, TR AL
anR ;at?tamﬂtlr arefmalerpemdtundh selnbﬁe&b iftos ONALLY, r(élstelkam@bzll or

oi somer V an re

G elﬁgl%lﬂléort AR i et et Nt b DB Sl ae

N,N§ chﬁ(ﬂlﬂgﬁzarb-crt%yf REAHN, %n%‘l@%‘}dﬂ%nw boi R %/f B Sphenylsulphonyl; wherein
speci fiication”can represent only"one of the possrB
tautomeric fornms and it is to be understood that the
25speci ficati on enconpasses all possible tautoneric
forms of the conpounds drawn not just those forns
which it has been possible to show graphically herein.
The sane applies to conmpound names. It will be
appreci ated by those skilled in the art that in
addrtron to the tmo asynnetrrc carbons dramn |n

o N o r 7 1\
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R3 is allyloxy. R3 is benzyloxy. R3 is fluoro or

nmet hoxy. R4 is hydrogen. 5R4 is G 4dalkyl. R4 is
whyasosang nmethyl or ethyl. R4 is nmethyl or etbhgl/GBEYHS/050431

is methyl. R4 is ethyl. 1ORL?g A is carbocyclyl. R ng

A is heterocyclyl; wherein if said heterocyclyl

¢ centains an -NH noi ety that nitraogen may be
R, ]gptapg R gy 8% e peTciety BRioRalfy él&]aﬁﬂg%?def& &ubaiynp pigup selected
fronfRY; Wherein if said heterocyclyl contains an -N=
noigtystQat nig{ogen may form a quaternary conpound s
wi R, B®, Rt hyd RYrave depinsierily seldd®birom adiredabdag) <O-, -N(R")-,

B S Eer SR B rB R 0" e BT uE Bl % R
RY, Rt Hxy* @Fe ddépanaBitRydefdcten! fRInh B¥drogdll BT Aaik§l and p is 0-2;
het erocyclyl; wherein if said heterocyclyl contains an

- N Rt \ar¢ idepaiidentbgeetectashraye halet nigieadyapo, hydroxy,
. i I .sel egt 0 ;. an [
win ORGP B e iRE EHoRE LM P Elefpon.
methiyil} dtogesthemy, dioynyl, andhiatye ethaky, 2ceitpoiyiclyithbxya ace@yinydetoxy,
group; wherein: R6 is Cl 4al kyl; wherein R6 nay
metipdargpe; GREPMnG disatthylamety. diviokrpan. bynahyrapylamino,
ocet R AL o O RO ba By £ SR hCATIRERENY, D1
N, NidmitbtidzarbythoylpirragthplyN-ethtyhdaatzamhopll, methry lithrd ditinglthio, methylsulphinyl,
, 2,.4-oxadi azql yl , .benzot hiazolyl, 1,2 4-triazolyl or
ety B e SO RREY Gt ey (r bervds By e
N-m&h?lsﬁrpqlﬁinaﬁ;M&hmppﬁn@n,tmnaih{eyhﬁmﬁ{ah{dﬁ,@@Nq_nethylsulphamoyl

ni frogen by a group sel eécted fromR6; and wherein 1f
or Nsmtttiyl-iietlydollghameay; f orm a quat ernary conpound on an

- moi ety . Wth thyl group; wherein 30R6 is nethyl

OraBpﬁgpﬁ?ﬁF%u%g%@?%bg%aﬁé§x%gpoptionalIy substituted on
canpemalfynaigreitpdardreche grekém miaon aRek iIRPrdveded a compound of
sel ected from nmethoxy or 2-trimethylsilylethoxy. WO

fornppdak52418PCT/ GB2008/ 050431 - 12 - Ring Ais

O

pyridyl, 2H pyrazolyl, isoxazolyl, imdazeRd,
pyrazinyl, RrhiazoRy!, pyrimdinyl, 1,2, 4-oxad azolyl,
4- dxad
1 m

benzot hi azol ,2,4-triazolyl or_1,3, dRd),y 1
wherein said /n1 azol yf oy 1,%, 4-tNaz0l ny be
optional |y, St or ni tr9 byl a group sel ected

from R6; and nﬁirei i f sald ' m daze gy forma
quat ernary conpoundOon ag; -N= 5 noiety |Mthpe met hyl
group; wherein R6 1's nethyl or et®yl; wherein R6
may be optionally substituted on carbon by a group
selected fromR20; and R2 is sel ected from net hoxy or
ethoxy. Ring Ais 1-(2-nethoxyethyl)imdazol-2-yl,

101- (2-trimet hyl silyl et hoxyrdhyl )i ni dazol - 2-yl,
1-%&Fthqunethyl)inidazoI-Z-yI, 1, 2, 4- oxadi azol - 5-yl,
1, 3% ¥xadi azol - 2-yl, 1, 3-di met hyl i mi dazol - 2-ylI ,

1HR'R eaélorgyyo; 1-methylim dazol -4-yl,

2H pyrazol -3-yl, 2-methyl-1,2,4-triazol-3-yl,

2- IR ris dytirogpsiehlormicagest oomgithyl i soxazol - 5-yl

OVEAZI R 20y Cir din- 2- o .
P3P i AT Sty
1- @-iseydropanedri@yLhlkpi;dazol -2-yl. Ring Ais
1-(2-trimethyl silylethoxynmethyl)imdazal -2-yl, R ng A
i s (RJ!‘J% et RER)PELAF %‘mm&las[; YhepAin tgaiegerpeyclyl contdins an -NH-
_ ) . L5 . . | ] ) PV _
o By Ao S S R R o i
if saikHhdterbdactydlcotains .an RINTgmaietysthat miebgonl may thamad qudterhary compound

. Rin i s 2H pyrazol -3-yl. Ring Ais
Wlth.ﬁwgﬁhﬁﬂ-"&l?az, 4-triazol-3-yl. 25Ring Ais 2-pyridyl.
Ring A is benzothiazol-2-yl. Ring Ais isoxazol-5-yl.
Ring Ais pyrazin-2-yl. Ring Ais pyrimdin-2-yl.
30Ring Ais pyrimdin-4-yl. Ring Ais thiazol-2-yl.
Ring Ais thiazol-4-yl. WO
2008/ 152418PCT/ GB2008/ 050431 - 13 -

e s o T Y

R5 is a
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R5 is a substituent on carbon and is selected from

am no, nethyl, methoxy, methylam o or dinethylam no.
woemmsasL. nis O nis 1 nis 2. Rng A R5 pPODGB2008/050431

toget her form 1Him dazol -2_yl,

102, 6- bi S(dl met hyl am no) pyri m di n- 4 yI 2- pyr| dyl,

ZHﬁ%{%% %1%%1@13%‘[0(@ %¥r | mrrgﬁ gé?%ech r91p1 a 0Z ?1&‘[1‘0 cyano hydroxy, amino,
carngya%ﬂﬁhf& ey, |su1p?1ar?lbﬂe§1ﬂ%l ?dﬂﬂ'}‘fptu}ﬂéﬁé x%{r mmomethyl

hyl aim not hi"azol 3-dimethylim azo
N- hﬁdrdxﬁomanmép}%dwmrdmmﬁonﬁl M—hydroxyethammmoyl

.4 th
o RSO T A Ll honsih ot G-k, Cr-salkanoyl,
Ci. 4“41{%1—&?'}/”01 TAIRY mmﬁnbf | v, NPT, L ke gl JAndnd, IC,_,alkanoylamino,

I m dazol -

N- (qlai]kylzcaﬁ’ealh@%y@ti\hgﬁ1)4?114@85?26?%@%1\7 (Ci4alkoxy)carbamoyl,
R T T o —

C1.441ky1870), wheydin a 2 Oret 1)\0 »dlk@x yeatbonglz al, zra3k()’>ly,carbonylammo
5-met hyl - 1, 3, 4- oxadi azol 3, 4- oxadi azol - 2-yl .

NG MY AP gy at DS PRI, Gt S OgE AT iRy 1
f
G dlk%lglg})%é@i 1%ﬁé/4r%%§rlrgjg p@’r f‘%y re{}"fogg%%%g:]g Zr mR5 and

N’ Nﬁ(@ Q@delpehydfrmmcapbpyyh dzyrbocleyrhg{ Apr IF&eracr;d:lyi R e;gxehehem R® may be

optlwﬁ ﬁgtﬁ(? §Z)1? lcar%p%b y gne gégmgrﬁoiﬁs alg(gd El‘ﬁtglrol ELF:terocygTyl contains

an -NBOXRAQY 1Rt Wtroghh Ry Ae 0?501%@1@7 AbdtREel Beh gfréHpr@elected from R'’;
1-met hyli m dazol -4-yl. 25Ring A, RS and n toget her

forllm_SQy]ra?zphlZ yl. Ring A, R5 and n toget her form

not hi, azol -4-yl ... R n and _n toget her
RIEr Rl bist: S 3P g BHRARE enlt BB, mereapto.
sulphmmlzemlml@mhm@h | @zolleyhy)/IC, 4Bk6;gy A4 Roardyd @ 4alkan0yloxy,
together form1, 3- msthyllmdazol 2-yl. 30Rn

N- (%ﬁéllkﬁl)@lag@t NeY-(§ ortylamigo; ¢ igtengy pmngaddiC 2algrl)carim§>yl
| .
N,Nélc e %ﬁﬂ%ﬂ%&ﬁgﬁgé _%gké{lﬁ@lj; ?g?rﬁ?f IRIONG%Y BY TSk Hvba! -

N-(G 4ﬁlk§’bwlplﬂanﬂ)y4 MWa(mlaﬂﬁyl)zﬁuMham@lnﬁl -AlkyRaulptoglylamino,

t oget her form benzot hi
Ci 4%@9]/6 BylawEe, e 9@@}3%43% hetei%yclyraRn g° Whergi B jggay, be
optl(t)rpdglgtsﬁ t1th1t9§ gfrl ?nat’3§1tr1 P?n &f@bﬁr Ilnfﬂfecﬁlﬁ a%dxrlfherg% gigsgﬁl héﬁﬁoé}%ﬂyl contains
an -Nblg etdn@y tHa(o nmogematabrybblophdlaaikyl suﬁstyuted Ry ra,grd\l,p S@Ecmdcfrcnn R';

;?9%5&@ lmglété[(.r%e@ren sgltegt)édlp 81 4a y12C1 4aIkanoyl
C 4k {188 hﬁ@%&' r@ltﬁhkb);ydﬂlﬁﬁﬁrp'cal%aﬁﬂoyl R, Atk y FRearBdifloy,

t oget form

NN+ ;(C( @llfyl}qaﬁlaﬁwé bRyt tepxylerstoaghony rberees| arzighenylrsaﬂngowl wherein
ogBE RSB AEhart RO SRR siped g i Apgetccea

frorraR%? n toget her form 5 met hyl - 1, 3, 4- oxadr azol - 2-yl .

1OR| AHRS and n_ toget her form 1 3, 4- oxadi azol s
Th& rrd B fa(re tnd@per&@af&ﬁel%reqfiﬁ@nrarﬂr@ﬁrb%ﬁ ther%(R )-

8 DO Sl N o AT e

R wg amr pYare mﬁa&ndsntfyl slem:tmdcfronmhydtmgm o1f, Aa&yhytdfp)g;eﬂﬁ

| S & a?ﬁ%'yarff mda%eilgprg;gli seg%ﬁeélzts cﬁg ?éalo? %trgz B i ad%(?)!

mﬂlmfsﬂnerhewxrlﬂu&o%eﬁly%ﬁqhwcgr%&y, &%{Mhﬁ@r@&p{& sulphamoyl,

-triazolyl or "1, oxadi azol y1 wherein sai

methl}rh elhuzloﬁild:nycb,rethy@l 4netth<p>afz othy iy, Patyinithydptyilghed, ycetyl, acetoxy,
substituted on nitrogen by a group 20 selected from
R6; and wherein if said imdazolyl my forma
guat ernary conpound on an -N= noiety with a nethyl
group; R6 is nethyl or ethyl; wherein R6 may be
optionally substituted on carbon by a group sel ected
from R20 R2 |s sel ected from rrethoxy or

~ N N~ " o s 1 . " . a o
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- 15 - R4 is hydrogen or G _4al kyl; Ring Ais
pyridyl, 2H pyrazolyl, isoxazolyl, imdazolyl,

w@yooaasnys , thiazolyl, pyrimdinyl, 1,2,4-oxadPemoBydos/050431
benzot hi azol yl, 1, 2, 4- triazaoklyl or 1,3, 4-oxadiazolyl
wherei n said |mdazolyl or 124tr|azoly1 may be

tionally substituted on njtr gen
metplpREPcEihy AR RIS RY RS BicHTAm B, f?rmerﬁg a&fsﬂvianﬁagp
acet§1‘aﬁ1‘iﬁcﬁ1\ﬂﬁ'1@{h‘§[daﬁ{a}ho§zp W@tﬂ?féa&ﬁn@?l N dﬁﬁétﬁ&b&aﬂ%&% R
hyl group; IS meth or eth vvherel n R6

NN{datyhiiearbgnoyinéﬂmgthsluM@thydwlmnm m@thbldnomthyelﬂgp ougshylsulphinyl,
ety BEETHT thond 5 Raniaet el SRl S RHHoRY. ©"

N-me@lyBaihd fo 0 M- @Ry I8@phdehayd al iy dimehyldaptearayl, N, N-diethylsulphamoyl
?,Cl Iﬁlallnkzl )ammr]m gr Noéﬁl-(m IA%I ky1) Za%mr%]o anée nylsgp ey
OTNEIHchYEN cshydsdpharelit i cal |y acceptabl e salt thereof.
t of the invention there
Ora}H(%{n% gutgcac]iy a&e%'%fe gt@gq{ér mul a 15(1) (as depicted

ab(I)IVEh)lS W&emamﬁbn nRh tdrﬁl aﬂhﬂfl(iﬁdu@:rs b@ﬁﬁd’lﬂ,lgﬁf\’andl Brahyldardagem alkyl
or chl oro; is fluoro or neth . R4 is hydroge
gro%tlﬁwexrgppl@t |{§,1|_4alk2rb Rpﬁl@d% mgthyl, ethyf propyl, 1sopropyl and f-butyl.

o e K1 LY REEIUEI I P aRyiresess] o for the straght
chaift vErsentuoky. et ztmll@gom; dapehtdr gpp,lieatoz;tkiercgeadﬁ(atz:nhs 5-yl,
oxadi a t hyl i m dazol

1 I_S'Yli;ﬁra Qpiypn: s st1tuin%%%o§% QP one gt fore groupgl it is to be understood
that aﬂs AYTAZM m3tudbs allsuMBlifivhts beidg hbdeh 3R oks ¥t the specified groups or
2-pyridyl, benzothiazol-2-yl, "i soxazol -5-yl,
the splystazems Qelyg chqsgn fienuiive -nydre o ghei spialfied gropps.

th| 5t hi.azol -4-vy1: R5 | . .
RSB PhBHRE LY Shpvsnte ey yriaml sl pagno or bieyeli
ring I@Bﬁtﬁhﬂmg B0 Rewys o1VRHi Bty AABAS0 ofk atéinTe thysk MoRDaitrBgérs sulphur or
0-2; or a pharnaceutically acceptable salt thereof.
oxy BT BB Unlsswothetsreped§pddie carbonigs njtigeniinked, prhisrein a -CHo-

grodg calllo ?Mé\lﬂﬁ?&? it ﬁ%ﬂl’b&% %Og %hlﬁlcﬁ(' gulplﬁgﬁﬁog?%e hggg‘uonally

oxidWwed Z@flﬁﬁﬂlﬁé 8 ABRIETS ) IB2EH Sk Pwd 4 Bthe -1nvleﬁt1en R&hdtsrobydylS gemsaturated,
Ri ng A|32rrethI124tr|azoI 3-yl or

partﬁyy isqlﬁlﬁtlteﬁi oy uyg_atulﬁtqumgnoqylc 1§88 ﬁ?%’é‘é@t? oL ptyms of which at least

one BORER AR R hltltoggﬁ &t huISJIITE(ryE&P rltemh Cffséjf)trhgl%&'f'lse specified, be
aspect of the inv ntion there rs a co nd

carbofi of ortnogtraligieal) a (@Hz-@wmtaad)pabmlhy) bwmpltaeechby zR+C(|Q§ and a ring

oo o i Ry coied ¥ TR SR -G & Sty plpect of e

invelif¥a Ahdt&roBYdl1dYd an widalydt&E Ohtbbn-link &K oY olic ring containing 5 or 6
I m dazolyl ,” pyrazinyl, thi azol yl, pyrimdinyl,

atons, of whigfxaldasy @meyzlttombé akasen ifrazrbm1§rpgem SIﬂphurtqnoazgﬁry Exemples and

’ ol y V\/ner sai d
sulta%)lezvajueisrol%gl}egﬁe ﬁ'eteroB%c %p talreo%gmhnlm ug)sl%e\ﬁtdzf g&ng%l pyranyl,
pyrroiyl, rp@'%ﬁlyb,}is@h@ﬁ@lyp irsRlye cqieablil, ﬂﬁa:ﬂ%,,l Abenldxelyn, thiadiazolyl,
sai d i mdazol yl y. forma quaternary conpound on an
plperamﬂlyiGh%@l&nglylmrrphéh%tthgpmoglal%ﬁl@o pyrroliny Rlomepipgtagipyl,

580 40 B TR Ry RS o0

1s0xﬁzabyh NHtldSth}(lpyﬂDlyZ#piyrnbhblyll sodllyh(sibh@)?lypyrrohdone 4-thiazédone,

pyrie s b R R o BN R ek S ey B StableS AT, e corm
“het&o%&l@’ afkeinkiidARan P30 20y, 3,3 8xac9£zo@yl pyrazolyl, 1,2,4-triazolyl,

phar maceut i cal |y acceptabl e sal t 't her eof
pyridylebaizothezolyl.asdxaraelile pyagpet pyomiding andvkinzdlpin t her e

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 nmethoxy; R4 is

hydrogen or G _4alkyl; Ring Ais pyridyl,

2H pyrazolyl, isoxazolyl, imdazolyl, pyrazinyl,

th| azol yI 30pyri m di nyI 1, 2 4 oxadl azol yI

oy - A o - A
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- 17 - R6 is nmethyl or ethyl; wherein R6 may be
optionally substituted on carbon by a group sel ected
woeasnRR® R2 is selected from nethoxy or et horgT/GB2008850431
a substituent on carbon and_igs sel ected from am no,
C| _4al kyl, G _4al koxy, 5N- (G _4al kyl )am no or
Q{, (I’Fg ?ﬁl}% |1g Zgggglgeﬁl[, ggq%é gﬁ‘utlra{eﬁé)lr élgﬁfaturated mono or bicyclic

carb_-(l)_ﬁ' ShE kiRl BonBind 3L T HHRL VARPERE @f{zl %\% % BMEH 2RI JB@f@‘i:‘)laced by a
IS provided a conpound of formula as depicte

-C(Qb. d{ﬁgt)'cul\;trér ‘GiarbocyIR” 1% & mﬂanrcdjc mmgct;y)at]a,tmng@ or § gtopls or a bicyclic
ring ﬁ§dr i %‘%}]%rs gfﬁulgg \ialueﬁl o %ﬁ\%og}rfrc?y éfﬁde%d'ycio%ropyl

cyclébdt?l‘ MXBW@GBWI)dyUlo@@ﬂt?I c?clb! entenyl, cyclohexyl cyclohexenyl, phenyl,
1-(2-trinmethylsilyl ethoxymst yl') i m dazol I

ﬂapllhxln@trth@ﬂﬁwl PI hiogeingany?- 4 [particular gxagyaieli pﬁ‘i%{rbq;yglyl” is phenyl.
h o »
L 3 ex%ﬁ%ij (?fzxa)}]ﬁlk{ﬂ%%lxﬁ/ |1sd éc%?tx y#: aﬁﬁ@?&z o C21 4§(ﬂ<0xycarbonyl are

1H-m

meﬂ&ﬂyﬁa'fbaﬂ}ﬂj etBcharanﬁBh-l'aﬂd tJbu?ox%fcﬁﬂbbﬂﬂoExzﬁnplbs of
benzot hi azoI , 1 soxazal -

d
“Cy ﬁsl,lfoa(rzflquﬁglgn)s}pm1n'9y ATl ﬂxyzcag}qonybwlilqnegpﬁyggrquylammo n- and
t_buf:og on ngﬂa éﬂ li]ﬂg Olgxeqtnggct e(gl }Cﬁré%/lnﬂ%r?‘uz OdE?mrergltoﬁvl , %talt%lg%&?p&g}'
Examptek pk é@i_mll{anoyiamm&)ﬁk@furmamldm heet@nidp aod peopionylamino. Examples
.pha tically a able t of . .
or el eRIE: vt R PieR Bseehs ko, A8 Fvantthyimiphiart
ethyls‘ﬁlﬁl’ﬁt%z\l' 'rﬂ@sgfl @ncp&gq@%ggorgﬁz E)&h{ﬁl’ésﬂ)fz‘ Laﬁ]);an@?ﬁ’ a@'@?ﬂofﬂo%?l and

above) wherein are | or o; i s met hoxy;
acctR4 Examplpsl 06 8¢ Rikry@amlm e rr@thywmlmo andletﬁllylaazm Fxagnples of

0 B1 RAD T G i By - RS RS !
N- etﬁﬂoﬁfnl@ dﬂl&H@TE@ﬁﬁl%;bﬂ‘@ﬂaaﬂ(enyli&re'vmyl allyl Bﬂdﬂlﬁ%@&I Examples
s of the invention are the conpounds of t

of “‘sz @% areeiBhndf -WHIPYRY e \A-ereByny L f Kirades afndependent
“N- %‘5 eﬁﬁ%ll) | htaﬁl% ¥§§z|‘ wgéirg%plﬁlgﬁlgﬁee{ndg\?&Dﬁ};l?su}%lgt%oyl Examples of

nven I on Ses” an

“N, M(J@p@ﬂayd])gsudﬁhahhﬁ Etanﬁveélmethyl)sulphhmoﬂrmdenbod| ment of

the on are provided co f formula (1) or
AN- (Imt%ql -N qg’gﬁulgﬁ%%?ﬁaﬁi\‘%’éplémdn&{) z@m@ﬁqﬁéﬂbw&wh éEF( )
met@hﬁﬁfﬁ%gﬁggﬁﬁ ahd %ﬂlgﬁlﬁﬁﬂ&%mo%rﬁ @xﬁﬁgfé@ of @Wgﬂ%?lk?{%zecarbamoyl” are

t'ormul a rther as
qu:ihﬂsmmtocmrhmeyit and mlqlshﬂvuhakamlmqarhwgh Exhoplepo€pari ng a

“N- (&ﬁgﬁ%ggﬁrﬁ)a&]g(&rlwl (a%%h cg:g t)(ony{,@?légqpropoxyammocarbonyl

Exaﬂ_lblé‘éoft‘NQCP% mv G@%zﬁﬁéi;?&hr&érﬁ@ylpﬁ&w des that the
ound t'he formul a |l a) 10and

N- msthgrf Na@@t@pxxeammwaambmabdvén@bﬁt eth@émnmocaifb@ny&elixamples of

13 14 e S

RSBy 385505 B L bt 8 GBS B ffprs o

“N' Kt @ﬂlas)lkyl)ﬁrr@d@’sae a\)’]\ftﬁﬁ&thym@eﬁlo caaﬂmmaﬂmfzv'f@pmﬁymreldo
g ') or an activated

(1
Exa@elea 08 eZN r(\%v@l&@l)l@}f%@?@aﬁcarhﬁwlh e %Wﬁthmdfﬂzmearﬁﬂmd and
I b
#0%%({%' hgdfa]Z%SQ)C%O\E)fl\ﬁ?%ﬁplv%)f QRQE (@%aﬁ(y‘f)oﬁ%&ﬂﬁiocgfbonyl are
N'N20i68{h/BR41-8ROTAGBRAGBH 0Bod3iiyl-'IsopsopydhdraAanaartpayh@xamples of
“Cy 4alk}fl§)url;r)%jonylagn\/210 are methylsulphonylamino, isopropylsulphonylamino and
t-butylsulphonylamino. Examples of “C;_salkylsulphonylaminocarbonyl” are

methylsulphonylaminocarbonyl, isopropylsulphonylaminocarbonyl and
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(V) wherein L is a displaceable group; or

Process c) for conmpounds of forrmula (1) or (la)
wobesasifRd is C _4al kyl; reacting a conmpound BOT/GB2008/050431

formula (1) or (la) which isg¢a conpound of fornula

(M) or (VI'"): WD 2008/ 152418PCT/ GB2008/ 050431 -

Wi th a conpoun ormula (V (V ere
f-buwh%lvn@ntﬁanal%ﬂ% Onylsﬁﬁarppla% ob; éld*_)akaYEPﬁ’ oaﬁo%l fﬁ?lwlphonyl
isoph Bl Aok Dan@li-bilyMuiMegy i N R4 is hydrogen;

deprotecting a conmpound of formula (VII1) or (VII1"):
( VIAI ¢oryponing o€ lfmnﬁlga (183 ora(lahmmﬁym satde idd pr basécsalingand in such

and thereafter, if ngces nvert
case Ry HRn 5T SEREPY G Aot S IR Ppsgprivtey tALABTHE culiEhy
acccpBRMANE n@Y b h\ﬁadfecblynsuhaen&lbhallﬁanodslsaéh as those dds¢ribed followmg
renovi ng any protecting groups iii) formng a
ph§ﬂt‘r@hi@ phargubeyicady-egrcaisble sali$ inclugp apigraddition salw such as

urifving,the co of f
met}ta]ngiu %onXtep osylat)é %l}(cgrog) 8%{;216F A ué%agfttgol&rda%cgd(grﬁ?r ¢l r% fe maleate,
tartr¥i@laHe By d@brdmitl & A 166l Suitadlcure §MHs fErHATIONEh FRdPhEri @A s&@ﬁmc acid.
br ono, pentafluorophenoxy and
In anpotBer@seRsy suitsblecials areyasssplts Pechi as an abfelivosigl salt feicex@mple sodium,
an a%rélfr)é?e %rgﬂ%etgf &gq”or &.%gm{ é) (l:zﬁmvr%l i nggl%lglgar? 5%21191%]: h‘p 1% salt for

réeaction C ons

exaxﬁlblev@ethﬁamtneoﬁloqﬂﬁ)has Nmidﬂgn@pexﬁ%nﬁ@e\sahgabp1@ﬂpwp@3amé
fornula and (I111) may be coupl ed

dibepgaphisy %dtbﬁ@ﬁ@mlé@gﬁe BisgR-ty dsrye iy Damsu eyl d-glucamine

o SRR PR DO L LB O on v

numbntpnbfaylexgedfum:uonﬁduidethc wlpha}ng theeeagrem st aroonst br orexapdt ef the
car bgn é%dlln]daz | e and g hexyl - car bodi i m de,
invegiien BFANFMACRUY Ry predibles i WA such as
dl MR EAR BeRXAd Kool rofﬂle%ﬁft rdghhgpfa:?%ﬁbl@lsaﬁs which are less
optional 'y in the presence of a base for exa
solub ite theydhapdnrse ] vepy may Ibﬁ gtlhmd vehegha mhamwpbutpyﬂyapm@lble or not.

su S TuBR R bR 55 58 Rl PAL LRER KB¥ER e formuta

or (1) 694 HIOMEBlcBAREy clEbi mheh@hé@ﬁy@tmumaﬁs@ Al that the formulae
di met hyl f ormam de. The coupling reaction m

dravepgs wiigrikis ypaseliGaEpR 6/ hEHT Een M ePReT éh%?@s%nlﬁ taplemeric forms. It

is to&%%\ﬁ/%@{o\ggé&t%c 1%96(1?‘1t10n egc%néﬁﬁllé%ptsaa%/? ﬁ&éirgﬁoﬁq vggl&lgmmbns DNA

gyrasdhmt 4 (Si‘&SpOl@ﬂﬁk:rmtIN\/a&ldas hetrts be f11m1ted)(ﬁem§)l|y&0 any one tautomerlc form
pent fluorophenyl esters gpe reaction of thﬁse ty

u“h%ﬁd"i ip SHFSTRMEC draingiml Ae tormylageirawipgswithinfhisisaed %aﬂon can

repr%s%flt S 8Re &¢ tthQ?XssEB?é‘ téﬁ?orﬁé%ﬁz%ﬁﬂ by & heo %E %ﬁ@&%o&’ﬁha@the
ase, suc hose descri bed ove in a su

spe%thtauem Encwwhseaslltphsmbie mbammq:rhefwrmb of/éLe cwmpomre:’acdlramnot just

thos?g%a%o V1 %é/e sf @Sﬁgr&lgﬂ?{gg%h]ﬁw?lbreﬁ% a'i‘]iliJ [ %tﬁwﬂs%to

COH?B@Q@@@%SaCCOYdIng to Scheme 1: Deprotection
S(11'l) Scheme 1 wherein PGis a nitrogen protecting
g r dluypiliskecappeesiatdsolpethded skaldad ihéredrhthseingdditipndo Lhe tyyogisymmetric

carb&%s n% o\ﬁvﬁea?%@lu?ao@ﬁgﬁ (25])( IC?]%%OHH .f(§jrten]c llan&g%r G&Q\é?ﬁpﬁ ¥if additional

asynavidiricallly subsenrAWwaction () and Elﬁﬁht&@s‘&ﬁﬁ(s% nRewAcdondibfi§ may exist in, and
literature, or they are prepared by standard processes

be isekeehin; # fahas Gpse additimakasymmeaterbaimbiteed cabar(s hand syjphur
atongg) neér%t F]:/'or% g%%ﬁéﬁ\%:e 1? a 'Kfebﬁntd%%egly? ?Ar}iﬁ%‘é Ithﬁ)gg ons. It is to be
und@pbbd th'at the pressenthevqmtmﬁ(enaﬁnpn‘ssem adhg sEcalc h)pasally-active, polymorphic

triethylam ne or diisopropylam ne are heated together

at a tenperature range between 50 to 100 C

25Conpounds of formula (1V) nmay be prepared according

to Schenme 2: WD 2008/ 152418PCT/ GB2008/ 050431
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- 22 - (1'V) Schenme 2 wherein PGis a nitrogen
protecting group such as those defined herein bel ow.
w@oompasaads of fornmula (1V') can be prepared byPEmGB2008/050431
anal ogous procedure. S5Conpoujgls of formula (V) may be
prepared according to Schenme 3: Schenme 3 Werein

FA .is functional gro%E iqtercon .rsiqn of the NHQ .
or SIGFeGITRMEEC {38 PREY Y thareol. gagy é_é@ﬂeﬁla EMPEItFa Y pubstituted
carbt)ﬁ(rsﬂ'éﬂcﬁsuﬁﬁﬂ& a@®im(6)VWhlchaiddsesMs Iptopetic® 3¢l AhE irtMiMENbr DNA

such as 10 nethanol, ethanol, "or tetrahydrofuran in
gyrashendr @depaeonofrase INase such as sodi um hydr oxi de,

['i thi.um hydroxi de, or, barium,hydroxide are reacted .at

L S o Rl pO Dbl B rRSEs it fL Al Bigrample.
by rédNTeh (N thedhic (Mim by FRYyskeliRtieR aicBfliqays, By Synthé fom

nmodi fication of the reactions descri bed herelin to make

optiepllyepive plartiar npasenials, By chiraloynihesly, tarrswpmatiesplytion, by
viorfioBRRR . o % PR EG SRR R R oy s

coispairdmpotiidstheyexilst galomorphisnt. eisltd beuaddugtéod hat the present
they are prepared by standard processes known in the

. th ) h
invegfipn ensogPassss ayy rlynamhec @epr draetyshthesabivthieh o possesses
[ . [ rmul a
proff RETAEHIL FENON DNA eymase and CRFRBURARC R [P
nodi if alsate baubdelstodrethrie@cthinorosnsesdy ofibe fdreuéi @) oro(Ia) and salts

e a conmpound of farmula (I r (la). The
ther%%rkCﬁmlswnaPlvatesﬁaw &é&?%ogéﬂt%<y§>5@§ éyb%aaa» for %%mlg‘r:s*}ydrated
fornW fthd b Behmdskidold tRdt (RNinQéMiRRNYoRpA3EY A1 LIEEBIShtcddrRB which
~standard techni ques. It will be appreciated that
inhikie PN gyrase ande’ oy gopiossemerdsadVsubstituents in the

conpou of the present.jnventi.on may be introduced

by @Frgﬁggﬁ"?ﬁ paytisHial i ilbler el S0 Ce Bl and rOups referred
to inBBePEdi At RDnDYh&O RYIRBE Man 8k ufddnehdre BRdropiAefith any of the

nmodi fications either prior to or innediateHéFfolromﬁng

defipifenpicazhndimenindiselaed hepivke fomgner heseinaftgs. Frdhe avoidance of

' in t s t aof ' ' : :
dou A e R B e nd g Pud B Bl M il W,
ei Rheyckdaonerci al |y avail able or are nmade by processes
known in the art. Introduction of substituents into a
ri Rgh&#€onvert one conpound of the formula (1) 150r
(I@yigﬁ%ﬂogﬁpther compound of the forrmula (1) or (la).
Such reactions and nodi fications include, for exanple,
i nfRF diehdoioon of a substituent by neans of an aromatic
substitution reaction, reduction of substituents,
al Ky"at1?8% of substituents, oxidation of substituents,
esRénd fydeaddn@i cRfor¢ubst i tuents, ami dation of
substituents, formation of heteroaryl rings. The
r e®gephydggen.r eacti on conditions for such procedures
arﬁgwplhbgnomn in the chem cal art. 20Particul ar
exanpfgs of aromatic substitution reactions include
t h@*iiptyaduct i on of al koxi des, diazotization reactions
fol Lowed by introduction of thiol group, alcoho
gr Sups hydoageer Giap. Exanpl es of nodificati ons
in 3%gﬁ?mﬁxidation of alkylthio to al kyl sul phinyl or
al kyl sul phonyl . The skilled organic chem st wll
be Rl ethgl.use and adapt the information contai ned and
re%@[enc d within the above references, and
ac ﬁ%@ﬁ@@ﬁ@ Exanpl es therein and al so the 25Exanpl es
heReiifeh4,Q, Obtain necessary starting materials, and
progqcts. If not commercially avail able, the necessary
st & tiprgpomt erials for the procedures such as those
descri bed above nay be nade 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 conmpounds, or techniques
whi ch are anal ogous to the above descri bed procedure
or the procedures described 30in the exanples. It is

. " - o " o, g T s r
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30 exanpl e, by hydrogenation over a catal yst such as
pal | adi um on-carbon, or by treatnent with a Lewis acid
wo ososazanpl e boron tris(trifluoroacetate). A spdT/aBb@s/050431
alternative protecting groupjfor a prinmary am no group
is, for exanple, a phthal oyl group which may be
regg&;ﬂ Ey WO 2008/ 152418PCT/ GB2008/ 050431 - 25 -
tr &athEMO%Wi t h an al kyl am ne, for exanple
di@pq@Mggyﬁggpropylanine or 2-hydroxyet hyl am ne, or
mﬁt@ hydrazi ne. A suitable protecting group for
a Ranvidwyrogr owthaxg, for exanple, an esterifying group,
for,sexanpl e a nmethyl or an ethyl group which may be
reﬁb&%@gg?%?"exanple, by hydrolysis 5 with a base such
as A MRy dr oxi de, or for exanple a t-butyl group
whi gh may be renoved, for exanple, by treatnment with
an Rads layydregen, ewtyrppecthvl- or gani ¢ aci d such as
trighl uor L€ qacid, or for exanple a benzyl group
wh?éﬁ%%ﬁ@§gﬁaﬁgﬁbved, for exanple, by hydrogenation
ove’ iamedyhl yst such as pal | adi um on-carbon, or for
exanpl e, an allyl group which may be renoved, for
exghﬁiﬁhﬂby use of a palladium catal yst such as
palgl bnggﬁgg gg, 10The protecting groups may be
renoved at an onveni ent stage in the synthesis using
c oRrenAiip hetbrocpd il mdiaeesn Wshid heteovayciyh cotfiging lve AN dammoiety that

.art, or the e.renopved duri ater. reaction.. .
nitrep pegbeygdnd [y BTGPy v et S i 8F: TS dgsaid
heteﬂ{cy%lﬁ?cdn@é{ﬁﬁﬁﬂ ON= Eﬁﬁﬂet? ChaP QItﬁJg@ﬁ ﬁlap)foﬁﬁ h Flﬁﬁt@ﬂla%onﬂﬂﬁmd with a

0

e above procedures using an optically active
methgtl graupnyhemsireri al (formed, for 15exanpl e, by

asypmetri ¢ i nduct. of @ suitable reaction ste or
oy 5 G5 -1l B ¥ 4B Sl R, R R sy Eoup
selettbd aonERR a4l usi ng a standard procedure, or by
chégyatographic seFaration,of di ast ereoi soners (when
pr Bduseslpctegipyraethexy ecitiigeidylsheptheryo be useful for
the: i f A : i d
e AE AL OO o A (R ORBHE T R ory th
nitrapenpoiyrbd opiiondily subsintetl by ai ggouregilicregdorh R nanyd whkrbia if said
obtaiped hy carrying out one of the above procedures X
heterpeyplyl eonpinsan YT Sralehndiat geroger gy pingy 2 qHERE congrougg with a
t . a m xture of the regioi soners or
nwﬂ%ﬁ%gﬁﬁ%gggfgg usi ng a standard procedure. Enzyne
PoR& 1§ 1 st wigerdiptRiouizy befoptiohil [GyubBtitaTeasecattromi tyi 4 gronp
1A@$'Vitﬂ@- npounds can be tested for inhibition of E
seleglgy fro ATPase activity using an anmoni um
nvﬁﬁ%ﬂ@éﬁé@@h%ﬁhmkﬁoﬂiSﬁahéﬁéed phosphat e detection
assay (Lanzetta, P. A, L. J. Alvarez, P. S. Reinach,
andkigg AAs pyaahdi H-pygizolyl, igoazdgl, gridazodyls pyrgziash tyezolyl,

porREGESE TS b0 el o A0PRPoLP SR oy e
said a@&1aadI§] 081, 0 4rivh rorgnes| by mivhelly siéhstifhide oiMitrogen by a group

eth¥lenggian1netetyaacetlc acid, 5%glycerol, 1 mV
seleqteds Irpt lyj; gnwhersireif 88 imiggo vy forrea aerigepiypompound on an —N=

. ' o shear ed sal non sperm DNA, 400 pM
mm%&%g‘} EPm&%‘ F’g\?ﬂoﬁ%%!v%lg coli GyrB, 250 ! AM ATP, and

c o3 aumethiyhorditingt Wwibrsinl R omiylbe ofReaatly susstioaed decarbon by a group

uenchegow th 30 1_11 of ammoni um nol ybdat e/ mal achite

Sebé?igﬁnﬁgiégpion reagent containing 1.2 nM nal achite

gr @en;shydreg Mol fné@lo?f oP2 M &RYRI iRoRp! ybdat e

tetrahydrate, and 1 hydrochl orit acid. WO

2008/ 152418PCT/ GB2008/ 050431 - 26 - Pl ates can be read

i n an absorbance plate reader at 650 nm and percent

i nhibition values are cal cul ated usi ng

di net hyl sul foxi de (2% -contai ni ng reactions as 0%

i nhibition and EDTAcontaining (2.4 1AM reactions as

100% i nhi bition controls. An I C50 neasurenent of

conmpound potency for each conmpound can be determ ned

. - - o A~
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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
wdedsasR2m 98. 6 21 99.1 22 101.0 23 100.4 WO PCT/GB2008/050431

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

97.4 27 99.9 28 87.1 29 101.0 30 101.8 31 99.3

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.
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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
w@08/18%418.00. 3 46 101.5 47 100.6 48 100.2 49 18CT/EB28/050431
97.0 51 No data available 52¢401.1 53 100.4 54 97.8 55
97.9 WD 2008/ 152418PCT/ GBZOOS/ 050431 - 29 - 56 93.9 57
No R ?st aa su \étélltluler?tb(lnecarbon and is selected from amino, C;.salkyl, C;.salkoxy,
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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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 68 97.0 69 100.1 70 99.5

w0 1008042418 72 101.2 73 99.9 74 100.5 75 93.1 76POPGB2008/050431
100.4 78 100.8 79 100.7 80 9§47 81 100.5 82 102.9 83
102.0 84 102.7

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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85 102.1 86 99.9 87 71.0 WO

2008/ 152418PCT/ GB2008/ 050431 -30- 88 No data avail abl e
w@oBasniat a avail abl e 90 100.7 91 96.5 92 100. BCP8BAWSB50431

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 03.3 106 0.9 107 No dat ilable 108 86.6 109
10 _ﬂ%slm%ogenor 1_4a112y1' ata available

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;
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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 WO
wQ@oM8/14%28118PCT/ GB2008/ 050431 -31- 120 103.5 1pPar/&d3008/050431

122 102.9 123 103.5 124 103_.% 125 103.4 126 No data

avai l abl e 127 No data avail a ? e 128 No data avail abl e

129 ,No, data avail able 130 No data avail able 131 No

datta! P&H e 132 No data avail able 133 No data

?\3{ gd'iﬁgﬂhl 182 34nMor slaligaAYaLy1akberiddhnMoyidat a avai | abl e

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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No data avail able 137 No data avail able 138 No data

avai |l abl e 139 No data avail able 140 No data avail abl e
wddbsainai® 142 No data avail able 143 98. 8 144 pABGB2004550431

112.6 146 115.9 147 No data_pyailable 148 99.9 149

103. 3 150 101 6 151 114.8 WO

20 &/ 152418P 08/ 0 431 - 32 - No dat a
 pFEY gt @33889%@ hipigba 8B orsty BmeBe EoTigrhon by a eroup
Seleag@flloﬁpfwé 157 No data avail able 158 No data avail abl e
15

31.0 160 4.5 161 14.0*
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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169 No data avail able 170 Nojglata available 171 No

data available 172 No data avail able 173 No data

avai | abl] e *Not e: npound was tested at a

co%@@ﬁ? £PBROBKIs 8l T e.lﬂ){@ﬂ@ﬁl&ﬁ@%@@ﬁ%@ﬁ?ﬁ Hieifxagpples, cach of
whidEtb{1d8s Matrhed &deﬁ&ﬂ@ﬂﬁ%‘éﬁ&? ol TBR¥ il&ntiSS tA FudiRk: aspects, the present

antimcrobral 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
formadiptlppr (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 |ncubated under appropriate conditijions

at 139s.¢hq Riesph Iyesligf 4lsg pioides il thg compeundsmt ghorpgla () or (1a)

- = it

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

RO IR BP0 08 BN agai nst

St rept ococcus pneunnniaeR15AccQEding 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 sonmerase |1V and are thgrefote 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 r ef 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 "



"bacterial infection" refers to endocarditis. In one
aspect of the invention "infection" or "bacteria

w0 ndosasi4on” refers to febrile neutropenia. | n BPEEGB2008/050431
aspect of the invention "infagtion" or "bacteria
infection" refers to gonococcal cervicitis. In one
aspect of the inventipn "infection® or "bacteria
infection" refers toRgono tcal urethritis. In one
aspect of the inventi "infection’_qr "bacteria
infection" refers to ' ' '
(HAP). In one aspde ht\ on Nthf ection" or
"bacterial infection" f%fer to osp elitis. In one
aspect of the invention "inﬁ%ctigﬁ" or "bacteria
infection" refers to sepsis. In one aspect of the
invention "infection" or "b&M)erial infection" refers
to syphilis. In one aspect pf the invention an
"infection" or "bactRrial Knfection" refers to an
10i nfecti on caused by inet obact er umanii. I n one

aspect of the inventi "inHectfon"\or "bacteria
i nfection" refersvt NoH by
Aci net obact er haenol yti n one. ect of the

i nvention an "infection" or bacqg&ial i nfection"
refers to an infection caused by Aci netobacter junii.
In one aspect of the invent{I®)an "infection" or

. "bacterial infectjon" refers to an infection caused by

S W“W%ﬁ@%ﬁ%%%@f@F“P%ﬂﬁfbnii. In one aspect of the

i nvention an 15"infection” bacterial infection”
refers to an infection causef Aci net obacter |woffi.
In one aspect of the iny i(Rflecti on" or
"bacterial infection” E@ ah i nfection caused by
Bact er oi des bi vi us.L ong| aspect of the invention an
"infection" or "bacterig |-f-gLion" refers to an
i nfection caused by Bacteroildes Rragilis. In one
aspect of the invention an '@nfection" or "bacteria
infection" refers to an infecéion caused by
Bur khol deri a cepacia. In 20dN; aspect of the invention

whefitn Lii0h Q&plaeSblOfroupagt erial infection” refers to an
fecti d by

I nfection cause y Canpylobacter.jehqni. In one
Proaspeldor odmpdvads niymnubr(Deer (Ia)nflectindn'is Or.sallgdicteestingla compound

0 or LB i LT et AR o

"Iinfection" or "bacterial infection" refe fo an

i nfection cRused By Chl anydi a ureal ytic EE%
aspect of the—dinrvention a "'nfectﬁon" gcterhal
i nfection" r to &h inNnfec ion/can ed Dy

Chl anmydaoybi NREN I n e—éspct of the

i nvention an ﬁnfec ion" or—bact efTal\jrOECti on"
refers to an infect?on gaused by C ostrli di um
difficili. In one aspect of the inventi®n an
"infection" or "bacterial i ction" refers to an

i nfection caused by Enterob er aero genes. |In one
aspect of the inveption an "infection” Bacteri a
infection" RefersRto an infection causef 5

Ent er obact er véRthon
an "infectio *fers to an
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
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i nfection caused by Canpyl obacter spp.. In one aspect
of the invention an "infection" or "bacteri al
w0 ndosasi4os” refers to an infection caused by ChdBGBA08/050431
spp.. In one aspect of the S5ygvention an "infection”
or "bacterlal infection" refers to an infection caused
Chl a hi I n one aspect of the invention
wit Cm@?ﬁ%ﬁ??@ﬁ“‘gﬂiﬁghcterial infection" refers to an
i nfection caused by C ostrigdigpm spp.. In one aspect of
the invention an "infection" or "bacterial infection”
refers to an infection caus(e‘éllby Ent erobacter spp.. In
WheE)ne ?ec al f. the invention an "infection" or
$LEt dF Cardlf¥li ection” refers to an infection caused by

or Enterococcus 10spp In one aspect of the invention an
"I nfection" or bacterlal i nfecti on" refers to an

Progess élctor epmperngs @f Bymeéedﬂ)a@r (éh)r whespip R” i hydsagena dprretecting a

|on or "bacterial infection”
C0n$g¢ersi?%&g%?Yn ect oﬁ Caused by Gardnerella spp.. In
one aspect of the jnvention an "infecti 3

"bacterial Rpfec
Haenophi | us
"infection"
15i nf ectMe
of the inventign a

infection" refers t

Ron" refers to an infe cggaed by
I n one & --ct of\st he

ti 2t 0 an

. I n one aspect
O al

byPKl ebsi el | a

"infe gn" orS™bas
an}}mfectlon causJo

spp.. In one aspect of the invention a i nfection" or
"bacterial infection" refer %ﬁ an i nfection caused by
Legi onella spp.. In one aspec of the invention an
"infection" pr "bagterial infection” 0 an

the inventio
i nfection" ,
spp. . | Mere "infection" or
"bacterial infgcti X sctOQn caused by
Mycopl asma spp.. |n“onepRaispect of the ilaventfon an
"infection" or "bacteri al infection" réfers to an
i nfection caused by hbisservﬁ: In one aspect of
the invention an "infectioﬁ "bacterlal i nfection”
whereth Bg $s 4 mrbdsk}flinfaeﬁtﬁrotactmg@edp,by Pept ost r ept ococcus
spp. . one aspect of the invention an "infection"
andﬁﬁgﬁﬂebg@F§¥W%Y'infection" refers to an infection

i) co‘ﬁ%&%ﬁg 2% BQﬁcﬁéﬁhé RRmuld @) (i'i Waﬁﬁ%%%t&fr c&'ﬂgodﬂa%ﬁ*ﬂﬁé Rfmula (1)
f ect "bact er nfecti on” rs to an
orﬂmhfectlon caused by Pseudonobnas spp.. |In one aspect of
i nvention.an "infection" or "bacterlal i nfecti on"

10r?%ﬁ?ﬂ%m®ﬂm8ﬁ”?W¥@%?P%n caused by Salmonella spp.. In

iii) oRRIn@ ARMEEmAutihely laBUe%'ﬂiﬂl@fhltaﬁnd/brnf ection” or
"bacteri al |nfect|on refers to an infection caused by

iv) Cgeﬁﬂjaprlrafygmﬁhe compamd ddpauta d) or a).30i nvent | on an

. f1§%1|t 1s|£)?acg gee %rboglg)t J[agl,]y\ia?ueggguspn;:b %fha{o fog neécargl 16 ch{oro and

brorﬁnﬁ hafluerephéroan aﬁ@2"’5l-dkfop§1trbﬁkﬁn-10ylox§030t erl al
ection” refers to an infection cause
St f’ép% %é%fée?ébélcs%hi profegtinggroys p%efabkﬁfvamé f@rrf’\geafr@ defincgrherein
below Nfection® or "bacterial infection" refers to an
infection caused by Stenotrophonmonas spp.. In WO
2OS@ﬁﬂﬁ@d&ﬁﬁ&ﬂ%&ﬁﬂﬁmsmﬁ&ﬁé&&ner&&ﬂonaﬂeméebens of the

i nvention a "|nfec of rial |nfe on"

Progegy @ Sompowais phfoge ao(ﬁl)c%ge)oaﬂ@ﬁﬁ} By P 5 SRep) fogethprin the
pres@ﬁL% AARERILIOLolNEe 'r@cl\é@ﬁ‘tt 5QRAdAA pepideBGubBh re@fents known in the art
bacterial 1 nfection™ refers tg an | nfection caused by
aerobes. In one aspect of the invention an "infection"
or "bacterial infection" refers to an infection caused
by obligate anaerobes. In one aspect of the 5invention

an "infection" or "bacterial infection"” refers to an
i nfection caused by facultatlve anaerobes In one

oy Y " g, Y TR T 1



10

15

20

25

- 40 - bacterial DNA gyrase and / or topoi sonerase |V
in a warm bl ooded ani mal such as a human bei ng.
wabes/1smeor ding to a further aspect of the i nveaL/iGBR008/050431
there is provided a conpoungzﬁj formula (1) or (la),
or a pharmaceutically acceptable salt thereof for use
jn the treatnment of a 5 bacteriagl infection in.a.
can %\%?Iﬁ?l&m%%ﬁeﬁﬂ%ﬂlﬁ ﬁﬁvplglgcfﬁa%?gtsa%ﬁﬁﬁ%ﬁ%@? ﬁ@r.%"f_lylgﬂmldﬁﬁ%}g and
dicyBoR&LHicRbotitmAd UptdHally APME Gresehice e dalYRILi MMt her e
~“i's provided a conpound of fornmula (1) or (la), or a
dimghgrmeepytidioa lor §-pyoobginapyredisaloptiotrdlyan thef ppesenseof mbase for
the treatnment of..a bacter. i nf.ection.selected.froma
cxarg)f ao RN P B OF Qrf B Reb P 2 FHISE! on
2,6-§iBE)but@p pedibalJuitable aois Bt iR BRaHQlac@amideNdicklot srAgthane,
i nfection, acute exacerbation of chronic 10bronchitis
bengepcreyahydeaiiian and dinsethpd irmamadau tfae spunligtrpagtion may conveniently be
i nfection caused. dru ISt bacteri a,
perfy it e P PR e o LRI "okl ey a,
COBHABIE YctAGid dcROdPRavERNh8dd ofPhalided Mot xaaipedadk tMorides,

and skin structure infection, unconplicated skin and
and 8&ivi¢ estersu angramplefpsgtallopropberybesierdi thaesreagtiomrafitieese types of

nj a n | .cervicitis, I :

conFL G RE AngBRIRSE SR . SppBEREPREPbe et i e
presOisde@dmpakd, kich asIB@Esides@ibdd Abeve, sipini d dustablp sélvent, such as those

war m bl ooded 15 ani mal such as a human being. |In order
descri§eq,aovs. Elidsactinn By eHweRighthy papqriormgd af 3 iempsratye in the range of
_40?nﬁﬁ@aceuticalIy-acceptable salt thereof, for the

herapeuti c (including prophylactic) treatnent of

meusel p uhdicd fUdinnga QLDRNASy bé prepatd beddrdihg td\SdHesrtli NQ

infection, it is normally formulated in accordance

wi th standard pharpaceNtical practice as a

phar maceuti cal (co pos8iPrEh» 20Therefore in anot her
poRSRECt \he [pr _eit avent | 6N PMEVA des a phaxmacgu

ConRosy/t1 on W GA cqnpr i ses—a compdhd t or

(Iysor (la) or ap ar‘maceutically-accep%1 e saBt ~

t her and a maceuti cal | y-accept abl e dj |l uent or

carr?gé% (ﬁg’ording to a furthe aspec?nﬁf t he

invention there is provided a ph sutdical

conposi tion which conprises agggnpound of formula (1)

or (la) as defined hereinQ&Eg&e or a 25

pharmaceutical ly accept able saf{ thereof, in
whefsi5 PGl iath infirogeh photéctipla @i dvacsioh be thoby ddted ekl Below; and L is a
. excipient or carrier for use in producing an
displaqeablpgiore speh asdhess detingdl hergiaeRO¥- ooded ani mal, such

as @Rn{HINRN R8bAGula Iglel? or ﬁlf\g ary é%}n‘g]geJE%llg ﬁté:lfauéecfonﬂj%ﬂﬁ&st, or they

of t I nvention t e s’ prov armaceutica
are loommasithd litarane.odr thgyngre pspsred byomndemichrodesfos knoiva irf the art.

Progp R rabes A PR EhPEIND Sy e putgble sofvent such a
dim@RPIeSGhRAhli @No M It By IBRRS IITRERUHICHkibYal BCIAR R ﬁ*@%e%ce of a base such as

excipient or carrier for use in inhibition o
tricthd emenei caildiiBppropplamse aahlcateddpgetbpait 8 tavepeagtare rgngabegween 50 to
1Oog\@rmblooded ani mal, such as a human being. WO
2008/ 152418PCT/ GB2008/ 050431 - 41 - According to
a fnlfdehd AsRBRhuIR(1V)NBay FYERbARN aldoRiRe tSMEM¥ixded a
pharmaceuti cal conpositi‘on which conprises a conpound
of forrmula (I) or (la) as defined hereinbefore or a
pharmaceutically acceptable salt thereof, in
association wth a pharmaceutically acceptable
exci pient 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
conposi tion which conprises a conpound of fornula (1)
or (la) as defined hereinbefore or a pharmaceutically
acceptable salt thereof, in association with a

oy T T | - - r



Di spersi bl e powders and granul es suitable for

preparati on of an aqueous suspension by the addition
woboosas=us general |y contain the active ingredi B€/GB2008/050431

together with a dispersing o§, wetting agent,

suspendi ng agent and one or nore preservatives.

Sui tabl e di spersing or wetting WO .

2088/ 15%418PCT/ GB2008/ 050431 - 43 - agent

sus i ng_agent ggf:féggplifpﬁihby t hosefral\r eady <;:>
. © it \pG

dbove. *AddN tional exciprents,s N

|
sweeteni ng, fl avourgsng and col ouring agent sy al s
be pQﬁﬁﬁRt. The pharngg%utical conpositions of thek®
i nvention may also be in the fomwotctioi /-in- Water

enul sions. The oily phase may be a vegetable oil, such
as olive oil or arachis oil, 5or a neral oil, such
as for exanple liquid paraffin or @ mi xture of any of
these. Suitable emulsifying,agepts may be, for
exanpl e, naturally-occurring guns such as gum acaci a
whettin §Gs b hageaptdicctingteusal dugh acthoss detthep hosphbdlowe € ompounds of
such_as saqya bean, lecithin, an esters or partial
forngdy V) e@rieparrbm FLATAOLRHF BOCEHIChexi t of anhydri des

(T @onfoahR & HRhbhL Kﬁﬁmﬂ???g%e%ﬁfeﬁ)ac@d}gmg% gensati.on

products of the said pa esters w th ethylene
oxi de suyeh~as pol yoxyet hyl ene 10sorbi tan nonoo

The emdl si ons, may Ndif alimethihrmbosaeet eni ng, fl a8 Ng(ps
and prég%!g%fﬁgi d el i ? &)
be TNef nul_até

propyl ene glycol, sorbitol, aspartame qj
may @l so ? tain a denul cent, preservative, flaywbying
and/ or ¢ ring agent. 15The pharnaceutical o
conpositions may al so be in the form of al S¥-&rdopeccinimide,

i nj ectabl e aqueous or oily suspension, whj ¢iH@gy be
formul ated according to known procedures Jsing one or

nore of the apprepriate dispersing or wetting agents
and suspendi nts whi ch have been nenti oned

above.‘ﬁ stekil |nﬂ%@ﬁaﬁﬂé£ﬁﬁﬁﬁ%iation : f0 bela o
steril g imyectable sol utiwmor—sus si on{ A (R*),
ndgNtoXi ¢ [parenteral | y- accdpPdbl e gﬁ e enf |

for exagplesa ZQ§qution iﬁi@ﬁS-butanedﬁol.

Conposi tionsll for Redm ni strati on by inha ati dh may be

in the form®@f a conventional pressurised r.0so

arranged|to di§¥@hse the active ingredient?gflher as

an aerospl containing finely divided solid or liquid

dropl et s| ohventional aerosol propellants such as

vol ati |l e|fluorinated hydrocarbons or hydrocarbons nay

be used @nd the aerosol device is conveniently

25arrang§? to di spense a netered quantity of active

i ngr edi . For further information on

fornul ati on the reader is‘%z%@gged to Chapter 25.2 in

Vol ume 5 of Conprehensive Icinal Chem stry (Corw n
Whdrain¢H;is Ghnatiommgrad ikdidoavérsion Bé tredYH, Senp anbn r&quared “L”.
1990. The anounf of active ingredient that is conbined
Progfs o GRBPMANGF torgits (Yilbeit & Ingd ViDda asuitable polynd such as
metiRASAIEHAT B Mrhily REGLISATA M MALY o SEPRAAL s BN BRiroxide,

host treaf ed an&]the particul ar route of
lithimdrhydiexideadt eariunkbydrexidopteacaced @ranumptiatime fangenfizdto 100 °C.

for_ oral $danistration to. humans wl | genera
T

s . y . .
coftoamRundsor! fasmanp (XD qr (k) nay hegprersred oy %Fuﬂéélq Rgdification of
the 1R8GBhs QAIRBUIAGEINS hikke ] BRBOLARI BbAnAR QI)%QV\%I&% WHeRin R is

anount of excipients which y vary from
hyd2@e8/ 152418PCT/ GB2008/ 050431 - 44 - about 5 to about

98 percent by weight of the total conposition. Dosage

unit forms will generally contain about 1 ng to about

500 ng of an active ingredient. For further

i nformati on on Routes of Adm nistration and Dosage

Regimes the reader is referred to Chapter 25.3 in

o = Y S~ o o~
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unl ess otherwi se stated :- (i) evaporations were

carried out by rotary evaporation in-vacuo and worKk-up
w@easasiues were carried out after renoval of PERGBR@IS050431

solids by filtration; (ii)_gperations were generally

carrled out at anblent tenperature, that is typically

he 20range 1 C and wi t hoyt ex sion of  air
unl Oafl%seqf%P%lﬁgfg{%are GmpeiFie gam@b ontheyneie PE sy are
knoWR W the DML, S HD Tk M@%@Ed B sthA@Hd pAIcEREPRENE in thé hit)

col urm chr omat ogr aph the flash procedure) was
Procuzsed) $mtap1¢rdep§ot@xmp candgomate dewriped haembeloon Mer ck

G S RREnaeeaRyh (hm SRR EReTBR pRRASHY SR aiication

of tHéQEaﬁ@ﬁ@&&@ﬁbéthér&lﬁ toTB4 k&N BdRp b dNATb @il 2 51) oY [lale
structure of the end-products of the invention were

gerde svmation of p phatehapGuiipily-aeeepiRtessali pewithig) the skill of an ordinary
C resonance spectra is
Orgatﬂ% ({H%laﬂéf%n B{a%%t ?P@&det erm ned in DVBO d6 unl ess
ot ek Ahd t&s@p@t@ta@ﬁi uhsu de@tat dBrthik edriduRing @@bssm&a@tsnﬁ et @impounds of
operating. at a field strength of 300 em cal
the %rFﬁ@rﬂ% DveRlionTBROPY Broflveed Ry iskindaid %?mﬂ%wbawmri Epgtions or
B B D R AN I RRATARE 1 qchmmediately
follsving ttetprockssed oudmitiohgd ABvorandchs sadudre etchﬂfeddmtlblped)@:ss aspect of
dt, doublet of triplet ubl et ltiplets
the 1{1}1?1161'0& Phqﬁeagmqlt% ?Sﬁﬁ éce m %rﬁfiuceosiusg ging EQI?SE tqiemétar% 16{mr commerc1ally
avaiROHATHAOBRlC 6§ ﬁx%):e%ﬁlo‘%ﬁﬁ%ttﬁ@ﬁrt data were generally
obt ai ned using a Platform spectroneter (supplied by
M dnioodasi)n elilgubptifueriiegie asipg aypyaedycrivbies @namyné of thatfermula @

008/ 52418PCT 008/ 050 4
or (SR RAns SR TR SRt ) Gt Suph Blab B g o ions
inclii@, F RkarkpROBEHH RS ok Of WEkb RiEinpBE theWhd 3T apeE@XatidibsiRution
run in atnospheric pressure chem cal ionjsation node

reactipy rediislipe 05&&6@@@%{ adkylgtiqnfsupyipantsy exidgonial ebgtuents,
RS K LNl MR O L S5) 1 TR S R s o
reagt:lhte andenacial cdrﬂﬁloﬁ&f@r@ﬂcﬁplﬁbédmmi&e wellngoandi theathemical art.

Part@p oggaré)gp B{,gfgqer’%@?t?(‘g 4 %F{ﬁ%gleg ?e%a%?grls??élé? ! tlgg gl}ﬁm(%uctlon of alkoxides,

r
dlazgfgiey%lﬁ \‘E/'éeﬁﬁ%rééé iﬁg‘?‘é{e?ﬁy ﬁiu%%&ggl%ﬁm( g%hP é{@dh%ﬁ gm{uﬁ,ehar@g%n group.
Exmmakenfnmuﬁkmams1nép¢¢tsdmnowpfykﬁduhUrdkghubhmate%maﬁmﬂphmni

ur|f| andard requi.r
2 BG Sl Bebhse it wil B FHE S Bl i S sl pontained
and Ag¢RhdedtwitiGR tHd dbové Rfdrehlls, Al ﬁar&lﬂg‘@iaﬁ{ﬁes%&em and also the
10correct; purity was assessed by pressure |iquid
Exawhles rateiry taphigin rteh¢SﬁarVé§ﬂémng:mﬁ@ﬁalﬁofgxdaantSo H nquRompgreially
avauta?%y %he ecg\s’% 3 d ! t?r%nmgférlalgr of, r a()é:rg%%rPsg ;Es)ugg%l%/ ﬁi}gsé’ Bscribed above
may&ﬁﬂﬁﬁéfbyqireced(mﬁs Ithlﬂhﬁe kelbttoiog adtlarVérghiio beniiyl tbéhniques,
used: DVMF is N, Ndinethylformam de; 15SMis starting
techaagp@srwhqch am\;g@lqgguqﬂorfh@ Wt@wqﬁ@g@n stvctpgal|yssimilar compounds or
c
UL B LT M S TR BRSO EUOAS s
in theekapiek.; It iEmAtddsthitrmddyuditihasteting naeterdils o Oyhthatic methods as

deso%)F(? %ta%ycgﬁq%ﬁrgla?hl or t hadz(grb\yé?mgp%mp ihs; sglontific literature,
or coflITBL AhieRhy @&n%&x%ﬂll%k&%@é‘&&hﬂﬁﬂnh%ﬁﬁé HERORAS %@esses
N- oxi d is diisopropyl ethyl am ne; d (vii
reportedpethatsmeatsﬁ(ahiera‘qlumt Bk medaCis BOthEixmhquicd td Advanced Orgamc
2-((3S,4R)-4- { [(3 ,4-Dichloro-5 -nethyl -
1H pyrrol -2-yl)carbonyli amno } -3
- met hoxypi peridi nl-yl)-4-pyrimdin-2-yl-1, 3-thiazole-5
-carboxylic acid WD 2008/ 152418PCT/ GB2008/ 050431 - 47
0 To a suspension of ethyl
2 ((3S,4R)-4-{[ (3, 4-di chl oro-5-net hyl-1H pyrrol - 2-
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Compound Data SM 2 2-((3S,4R) -4-{[ (3, 4-Di chl oro-5-
nmet hyl - 1H pyrrol - 2- yl)carbonyl ] am no} - 3-

waoredosazps peri di n-1-y1)-4- PCT/GB2008/050431
pyrimdin-4-yl-1, 3-thiazol e-§_carboxylic acid Cla M5
(ES) (I\/H—|)+ 511 for C20H20C12N6045 NVR: 1.72 (m 2H),

27 3 3 , , 03,42
Chemtry, % gélt]()ﬁl,] b}ﬂ_q)rry 1%?12‘,& ]Eb}hhs%_cf by ﬁ,ﬁ'\@@% '{%r &]ﬁ_(bns 15822 for general
guld@tﬁioe &‘J’Peacst%nc%n&@lonsléﬁd re%%e%@ (s, 1H), 12.10 (s, 1H
ZO@BWQISQMI&R@W@QQD@AO@MQE of tlm&eact@as QenhonedcheBan & may be
3.2 3S, 4R) - 4- 3.4-Dichl o
neceﬁ%a[rw)glftﬂ?&e t§; IpF(bt?:ctzfméf %ér)sggfre%%%s in 8%{1})]%ur}ds "@16 instances where

prot&@bh@%ﬁ@eﬁk@f}} 6 desiratld hredinbwnlab thoss skllled in the art, as are sultable
t hi azol e-5' -carboxylic acid Cla /\.

metlgs fergiucicpotpaicn XN sRoN/REotecting g(cmps (bzgl)sq_ m(ag:cordance with
stan%elr;'na ’pia[_cl)h?g gggﬁlu%t'r_ngtmf%f? % igre%gg ’Pf%_f) é‘u ((gla)ug)@n’ gf%ag% Synthesis,
JohnlWiRY afd Soddd 9Eanpl e 44 4

§|- ;Eéglglgfétg gqf f‘{ s%ﬁi,lﬁopr})ggggé grro?lp 5f0r anf}}drr%!y_ g]i‘l(;!.-lf? %/sr %o?lexample an acyl
grov%l H)Q_ %Bhﬁl%rah% Pby%’gl%uapr u@){r e({jylnan ar&dagr%, (f%rs 3xample benzoyl, a

3-thiazo oxy Ic acid
s11y1(gw¢11) stich 49 grirthethy €@t ACARNE DI SgiuvR: fofl ex8@n{lerberizhy). . The

depr%tq)%go g(’ﬁgi%t&_&js f%_ﬂsnz a‘%onvlé:gajf%%étir%'_%%guésm ' Bpaéssgﬂgflva%g\’)v&[& the choice
of pi(o?ectﬂig%rm%isT% (6t cxddipleEXRARA gro‘ﬂ@ sich as an alkanoyl or an aroyl group
r

4-Di chl or 6- %/ 1H pyrtol - 2-
may)he)rgmpm;h ﬁ(br] examp]@objz hydolysis with a su1tab ¢ base such as an alkali metal

g BPSRERO S Bk B S A matirety L spp gl o
tr1mgtﬁt(%71§ﬁl§(ﬂ mél}g?;cb fe@éov% %@ﬁgﬁ%&ﬁgﬂﬁor %l_b&ihe()ﬁé aééid(ﬁ)or an arylmethyl
groupgpich as gen(zggf gropy may bz4erpgved1£q)r exgmplg, by flyd{pgena‘gm@m the presence

oo it 0g (= 11 Bami= o w0
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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- 49 - Ex Conpound Data SM 6
"-((3S,4R)-4-{[(3,4-Dichloro-5- M5 (ES) (M+H)+: 504
wo ososEzampl e 47 net hyl - 1H pyrrol - 2- CL8HL6C12P¢E0B2®8/050431
yl')carbonyl] amno } -3- NMRs51.89 (m 2H), 2.20 (s,
3H) fluoropiperidinI-yl)-2,4‘-bi-1,3- 4.09 (m
4. 40 4.92 (d,. thiazole-5' -carboxylic
treafgaanth)an kg 1(18 for gyampge i@%@ﬁqa@mppropymnw 13 (s,

2hy%l’r'8xyet%mme orzwt%I{yQﬁsa';nféR) 4-{[(3,4-Dichl oro-5- M
: O for Exanple 48 nethyl-1H pyrrol -2-

CZ msm@bbmmsm groyp for arcbhoyy Eroupiisndol exaBipldwResterifing group,

.19 . .
for %&%ﬂﬁe% é@ﬂ?r&%ﬁétﬁlﬁ@ﬁuﬂf’v‘b‘ﬁp may be r%mﬁbed( for eg}qg‘yple by Bydrolysis
with(sSbasd kllch #A-s8diutMydroddd, br ior%xhﬂﬁp@ml-lﬁnﬁl &alPRKithingay be removed,

acid 1H), 4.29 (m 1H), 4.46 (m 1H),
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon, or for example, an allyl group which may be
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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aa 7.17 (d, 1H), 7.71 (t, 1H), 8.25 (t, ,N1H), 8.43
(d, 1H), 8.76 (s, 1H), S(o012.17 (s, 1H 8
WQ@2(0835244R) - 4-{[ (3, 4-Di chl oro-5- M5 (ES) ( MtH)RCT/E¢88008/050431
for Exanple 49 nethyl-1H pyjgol-2- C20HI8CL2FN503S
yl)carbonyl] amno } -3- NVR 1.90 (m 2H), 2.20 (s,

Plat%:gga:n bg _rf | lﬁg%ﬁ%&gq)r{)e{ngzle% ltei e/ﬁagler at Eg 6 }H%I arr]ld%erc%ntéﬁnh&ntlon values are
calc¥ihrel w3k iA@Y RulFo,Ga @D)g(yédn@alﬁ&[? Jeatidns 4048 idtiMitigkdnd EDTA-
4.93 (d, 1H), Cda 7.29 (d, 1H, 7.72 (t, 1H), 8.26
cont@ining (2g5uM) Keattns a8.108%(idhibittdn, co8trdls. (s, ICiHngasuresnanmt of
é ; <]§ V\D 2008 15%4]a8PCT/ %008/ 050431 - 50 -
com@u g}% h cagyypepnd can be determined from reactions performed in the

presence of 10 different compound concentrations.

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



4-12,6- M5 (ES) (M+H)+: 597 for Exanple 50
Bi s(di net hyl am no) pyri m di n-4- C24H30C121\ 18045
wQ 10828388 4R) - 4-{[ (3, 4-dichl oro-5- NVR 1.70 (PgT/2B2008/050431

2.12 (s, 3H), met hyl - 14 pysf ol -2- 3.09 (s, 12H),

3.28 (s, 3H), 3.32 (s, yl)carbonyl]am no } -3- 2H),
meag}géq% = icé@pb@?ﬁoﬁg%fg&%h cgmfgurtqﬁanBQ)QGteﬁtp'g}?d(fmm reactions
perféiilod iR 1&3prkSonce of 1 §FRlE SorhpbR@hinuaghst. 1H) . 7. 09

(d, 1H), 12.09 (s, 1H \ " ad N - / \/ S

Ol Chmpotadel[ths BveBn(ES) t¢shdHn an a585 sflpatankirHyrpinglas 1o the assay

desc%lbg(g %O%tfgy Ilnga{rs]uplgé H}/erilngi]bg{orr]foﬁi %%Z? }%]E%K%gg’es 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




we2%/162m8 1H) ,

y1]-2435,4R)-4-{[(3,4-dichloro-5- NVR 1.88 (m 2H),

2.20 (s, 3H),

4.

nmet hyl
05

- 1H pyrr ol
yl)carbonyl]am no } -3- Pa1/GBRY0S/050431

-2- 3.35

(s,

12H),

4.38 (m 2H), 4.89 (d, 1H),_»,g
fl uoropi peridin-1-y1)-1, 3- thiazol e- 6.90 (s, 1H), 7.28
(d 1H) 12. 12 ( 5 ﬁarhr‘vul | fal ﬁf‘l rl 11 \/ 'S
0171 11 2-((35]4R)-4-{[(3,|4°8 chl oro-5-| M5 (ES)
(MrH) +: 571 for Exanple 52 [mgthyr- IHpyryol - 2-
C22H24C12N6065 |yl ) carbonyl{Jlam no } -3- NMR 1.70 (m
2H), 2.12 (s, 3H)26 nethoxy®7peridin-I1-yl)-4-(4,6-
3.27 (s, 6H), 3.49(m—IH) 384 (s,
di et hoxypyri mi di AZ2-y1) - 1,3°9%6H), 4.22 (Im 2H), 6.29
(s, 1H), t hi az Qg 5-carboxwyc acid 7.09 (d, 1H),
12.10 (s, 1H), 18.80 (s, '

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




aa 1H) /.. / (/) WO

2008/ 152418PCT/ GB2008/ 050431 - 51 - Ex Conpound Data
w®k0022521% ( 3S, 4R) -4-{[ (3, 4-Di chl oro-5- M ( ES)P¢MEBR663/050431

511 for Exanple 53 nethyl-1yg pyrrol-2- C20H20C12N6045

yl)carbonyl]amno } -3- NMR 1.78 (m 2H), 2.17 (s,

3H), nmet hoxypi pert+di-at+—y)-4-pyrazin .33 (s, 3H),
3.39 (s, 3H), 4.p3%(m T[T
457 (i 1hy e BA g e e e (2 Ty
8.83 (s, \ ) 1Hp8 9.34 (s, 99, 12.16 (5, 1H, S
15.29 (s, 1H 5 100.0

60 103.6

61 94.7

62 99.9

63 99.8

64 96.2

65 98.3

66 100.6

67 75.2

68 97.0

69 100.1

70 99.5

71 101.1

72 101.2

73 99.9

74 100.5

75 93.1

76 99.2

77 100.4

78 100.8

79 100.7

80 99.7

81 100.5

82 102.9

83 102.0

84 102.7

85 102.1

86 99.9

87 71.0




13 4-(1, 3-Benzot hi azol -2-y1)-2- M5 (ES) (M+tH)+: 566
for Exanple 54 ((3S,4R) -4-{[ (3, 4-dichloro-5-
WE2BBf12UB 2N504S2 met hyl - 1H- pyrrol -2- NVR 1p@DGB2008/050431

2H), 2.17 (s, 3H), yl')carbggpyl]amino } -3- 3.35 (m
3H), 3.42 (s, 3H), 3.61 (s,
nmet hoxypi peri di npb—=—yH—-1.3 429 {m- 1H), 7.16
(d, 1H), thiaz HBR- 5- car box;}‘ﬂ‘? daty ayglable 64 (m 2H),
8.13 (d, 1H), 8.R¢%o(d, L,lcNd-'da_ltg‘l—q11 L8 (s, 1H),
14 2-((35,4R)-4-f?(3,4-DichI oro-5- Wb ?IE (MtH) +: 499
for Exanple 55 neohyl-1H pyr1|0017-2 C19H1|7C12FN603S
yl ) car bonyl ] am n;—i—S—NIS 1. 89 (m—=2HH 2.20 (s,
3H), met hoxypi h&ti di n- | -y])%é pyrazin- B.36 (m 1H),
3.59 (dd, 1H), 4/73% 2=y I-T @it azore-5r car boxylic
acid (m 1H), 4.44 (m_ 2H), 41.823(d, 1H), aa 7.29
(d, 1H), 8.78 (s|91H), 8.83|(%,3

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




AN 1H), 9.31 (s, 1H), 12.12 (s, 1H WO
2008/ 152418PCT/ GB2008/ 050431 - 52 - Ex Conpound Dat a
w®k00245241€ 1, 3- Benzot hi azol -2-y1)-2- M5 (ES) ( Med/6B283450431
for Exanple 56 ((35,4R)-4-{{{(3,4-dichloro-5-
C22H18C12FN50352 met hyl - 1H-pyrrol -2- NVR 1.86 (m

20213 (5, S e e s 328 (n
f2I uor opi peri di n- [{yl) -1, 3-1 |1@?@| e- (m 1H), 4.37 (m
H, 4.89 (d, 1H), SCarbc Ic acid 7.23 (d, 1H),

7.58 (m 2H), 8.0827d, clglio2d), 8.21 (d, 1H), 8.83
L. Bt
2-((35,4R) -4-{[ (ByZz Dichiorg-153 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




10

M5 (ES) (MtH) +: 630 for Exanple 57
nmet hyl - 1H pyrrol - 2- C25H34C12N605SSi

w@bkjosasfaeyl Jamno } -3- NVR -0.13 (s, 9H), OrBRGE2008/050431
2H) , met hoxypi peridin-1-yl3y4-(1-{[2- 1.84 (m 2H),
2.23 (s, 3H), 3.43 (m

505 (m 11y, [KiBasol o yBe dusariEEo] o5 4 30
(m 2H), 6.04 ( 24, /J_b A6 carooxylc acid 1H),
7.43 (s, 1H), 7.V é 12.27 (s, [1H).
N.,..-NI I\ 154N . NH/1120 a
2008/ 152418PCT/ 3,'12%‘508/ 050434 096

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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- 53 - Ex Conpound Data SM 17
2-((3S,4R) -4-{[ (3, 4-Di chl oro-5- nethyl -1H pyrrol - 2-
w@ kjosastaenyl ] am nof -3- M5 (ES) (MHH) +: 543 f oPCT/GB2008/050431
C211124C12N605S NVR 1.83 (m32H), 2.26 (s, 3H),
Exanpl e 58 net hoxypi peri di n-% -yl)-441- 3.34 (s, 3H),

3.44 (m 4H), 3. m ) )
Inhlélm %ﬁﬂé&aﬂw fM%%k ﬁsw Badgrmained py the Jovgest iyg cppgentrgtiqable to
redu(:ggro%}'@lby so¥ldrmtera- t hi azol e-5-carboxylic acid --,- HO-

"6.01 (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- M5 (ES) (MtH)+: 499
Strepigroqey S EIoBE e et hyl - 1H pyrrol - 2- CLOH20C12N6045

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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yl)carbonyl]am nof -3- NVR 1.64 (m 2H), 2.26 (s,
3H), nmet hoxypi peridin-1-y1)-4-(1H 3.48 (m 4H)

we2@6/162ms8 1H), 4. 00 i m dazol - 2-y1) -1, 3-t hi aze¢ B6B2008/050431
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“backidfial irde@ipn( sglfeBH) gonococcal cervicitis. In one aspect of the 1nvent10n 1nfect10n
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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1nfe((210§11 r?fgrszligéﬁlfm ggg)g({aﬂ 7%%2': 038 BI léﬁﬂf’fﬁzﬁe (Inyﬁ: }_gijeftl(f—]i.the
invedtiddaB<i8Rclion” G‘rf‘%acténéll‘}ni‘éﬂﬁlorﬂ- H)tfers 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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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



10

15

20

25

30

I AN .. 7L-"N / IN N1 ( H Cl dni-OH
\o 22 2-[5-Carboxy-2-((35,4R)-4-{[(3,4- M5 (ES)

w@ booshis241627 for Exanpl e 89 PCT/GB2008/050431
di chl oro-5-nmethyl-1Hpyrrol -27_ C2 1H25 C 2N6 04S
yl)carbonyl]arrinof -3- NVR 1.81 (m 2H), 2.24 (s,

inve n a C IOX)/ eeugtl (ill r]n t10]1'% r%fe?s tt()rgllrl?r% e!:tionscaﬁged(by Burkholderia
A oy ten grig3nieg!
spp. 4I'ny01n]e al*pe%t di e tlﬁ'%ﬁfléﬁ'laﬁ %F@ﬁ@ﬁ’” &"‘b@(’:’&mal‘}n@%‘u&ﬂﬂ rle_é%ﬁ) to an

2H) , iumtrifluoroacetate 7.2
1nfe(7t1<@5:a(1@d By ampylotigtef spp.. InNine B¥Pect bf) the invention an “infection” or

“bacterial infection” refers to an infection 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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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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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 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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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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Ex Conmpound Data SM 29
2-((3S,4R) -4-{[ (3-Chl or 0- 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] s tasht ARG TRy 3 be3h Locinross
yl mﬂ{ﬂé@lﬁ‘ﬁéha oD lise Bray MR thd f8#n 6Mard Blati® ca3uleS in which the
3H), met hoxy(Pl peri di n | -y1)-441-(2-
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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3.22 (s, 3H), 3.34 (m 4H), 3.63 (m

met hoxyet hyl ) - 1H i m dazol - 2-y1]- 1H), 3.73(m 2H),
wWe203/16208 1H) , 1, 3-t hi azol e- 5-car boxyl i ¢ aci BCHGB3008/050431

(m 2H), 4.82 (m 2H), 7.31 43:---0N'----NN (m 2H),

751 (s, 1H), 12.70 (s, 1H). I\ N H/OH a: ci

agen(tmrl_(b & 2 ( %13 53&?5@%@&14@83 g}(? thSosgIael rea}iiy mentlogle(F zlbove Additional
exc1ﬂﬂé|hf§3é{1&9£s sgwe)é][e)agr%'r' ﬁg‘mﬂrﬂn@ Tha Qf)louﬁn%_%mszlg‘%%%%e fresent

hoxypi peri di yl)-4-(1-
mThi nsl)larrnacnlmohwonlmsﬁlozs 4f theilazolios nya&)alSQ b:e-m Ehe:ﬁbrr(l of

oil-ig-g'?d&er%ﬁ%uﬁsiér_rl%;{ﬁ%ly ﬁﬁﬁﬁs’% nitalydcﬁt a(%ege%é;é oil, s1)1c%aars% 1V¥ of1Br arachis oil,
or a mineral oil, such as for example liquid paraffin 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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4.23-4.34 (m 2H), 7.20 (s, 1H), 8.03 (d, 1H), 8.25
(s, 1H), 12.29 (s, /\ H/NOH : ci 1H), 15.43 (s,

wa k{)08/152448 WO 2008/ 152418PCT/ GB2008/ 050431 - PGB GB2(£%/050431
Conmpound Data SM 32 2-((3S, 4R -4-{[(3,4-Dichloro-5-
met hyl - 1H-pyrrol -2- yl)car bonyl ] am nof - 3-

th [ d | -
abo 5 P p'f%inrq'rqeh%n@a‘zsw@ov% t%@"“’@ﬁﬂ&%l Rosgee upip vl
gené(?‘&l'l}dcd\r@nﬁ ERut (1 (M*Ié'lio aﬁ)oﬁf"é{)(f 95 0@%@ li%)ﬁ@%ﬁé\@@éﬁt leill)rﬁielsl%formatlon
on Rpugs of s%dnaﬁl)stratmmd([?gsageb—ﬁ?glme@ Bhe(rsaded M) refeqred 8o Cimppter 25.3 in

Volun'ig E\oﬁpompg%ﬁn%}_g_ﬂw %lzcﬁxw%qaap}s%ry\(gorw%?ansch; %halrman of Editorial

Boa#); P¥¥baiRor2Pck3HIHR) - 4- { [ (3, 4-
di chl or o- 5- nmet hy1- 1H-§yrrol f)car bonyl ] am nof - 3-

me syl deve (ghensae. gf1he dosg' reqjm‘_egl the therapeutic or prophylactic

treath{k_n?c?f-o ei gax?lglﬁ%é(g?%ﬂ% %&te %\%’l%g%s%ril b6_|ar\1%p (kée%\!ggé /oh <he ﬂ%st treated,

the I(OMbl'cl)f'hdmﬁﬂ&raftﬂ)h abltl HIARCHANGD theS AndWWBeing tré8tellMin odkdaspect of the
2.21 (s

1nveg‘p.|yn a ga@zd((Sﬁ]m @l}qf’rg’nggg%gdj%g%g)slg elgap %{D&—’Iov%sﬁeg th(?sd'ggy dose will
nec&%llgw Va@edlci'epéﬁdingﬁgon théhdst tl(eﬁ‘eed,lthl% 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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Exanple 71 34 2-((35,4R)-4-{[(3,4-Di chl oro-5-
nmet hyl - 1H pyrrol - 2- yl)carbonyl ] am nof - 3-
waoredosazmps peri din-1-y1)-2' - PCT/GB2008/050431
(et hyl ami no) -4, 4' -bi -1, 3-t hi@azol e- 5-carboxylic acid
H \---NO-ISII1 I\ M5 (ES) (M+H)+: 543 for
i1) a]’(l‘[é l_flzgq?tb%]ézagggg q%e%lg/nl%lﬁ:] arh%tlfu@ai glr)la(z 6‘134)0 a@pg@er(ufﬁl an]d/or
iii) b“)‘ﬂ) g1c§l I?rgte(ﬂ"ﬂhel%bQuUcZ fgrzexﬁfﬁble]dﬂllboaleé %'?/{é)mn?% Ir_l)(}l SX an‘{)IOe
- - i
bactm@ﬂ@@ﬁm&@ﬂﬁ&@@rﬁ@meknﬁ@ﬂlpmd6@s -angor Conmpound
ﬁ a SM 3 384R) 4-{[ (3, 4-D chl oro-5-
v) GHPHDY mliﬂ%‘bli}l;" I-2- yl)carbonylJamino } -3- M5 (ES)
( MrHIHerefo84) it @ furfdt higAClANSO e entdvRherd iy Probitled ahﬁ)mpound of the
2.21 (s, 3H), Exanpl e 73 net hoxypi peridi n-1- ¥1
forngila @) ()rs(lab}q)? a pharpgicgutirally geceptqple salt thereofand a ¢ emotherapeutlc
mno)-4,4'"-bi-1,3- 3.55 (m 1H), 3.95 (m
ager&%l?&é&?gﬂl t hi azol e-5-carboxylic acid (m 2H), 7.18

1) orleCbr nidm} additididhl @Atibattdyial agdmts; Mid/er NI S\ 1 O1 12,21 (s’
1H) . CIN(N4 |
i1) one or more anti-infective agents; and/or

ii1) biological protein therapeutics for example antibodies, cytokines,
bactericidal/permeability-increasing 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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ClH. /s---?2.,(OHd \o 36

2' - Amino-2-((35,4R)-4-{[(3,4- M5 (ES) (l\/|+|—|)+: 519 for
wezaspba1¥4  di chl oro- 5-net hyl- 1H pyrrol - PCT/GB2008/050431

C18H17C12FN6 03 S2 yl') car bgoyl ] am no } -3 NVR 1.81

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

fl din-l-yl ;. 3. 35,
e1the(rrﬂ%(s)1z1§§ 1opr13({a{§6(l)r?r}ﬁgaty V‘% igp 51'2&& Véerg cg‘iqcf%l)& |u§1éug a%glgl%lt HOOseries
LC/MSD ectmppeh%th @dlélk' 7%EQJSD4ru%%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;
mas%#e%%’ 3%%]) %1%-)%1 h( éﬁ%on%ﬁwr ?gp I_\e/g_c{rgé )Volgslvilﬁ'j[?lg é:he%%gal 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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C19H19C12FN603 S2 yl)carbonyl]amno } -3- NWVR 1.81

(m 2H), 2.22 (s, 3H), fluoropiperidin-1-yl1)-2'-
w@20816m8 3H), 3.32 (m 4H), 3.88 PCT/GB2008/050431

(met hyl am no) -4, 4" -bi -1, 3-t hypzole- (m 1H), 4.29 (m

2H), 4.91 (d, 1H)), Scarboxyllc aC|d725746(m

2H). H § Y INN- - TN
—a e CIH/s--’) rOH o
2008/152418PCT/ 008/05043 . 60 - Ex Cor und
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




Data SM 38 2-((3S,4R)-4-{[ (3, 4-Di chl oro-5-
nmet hyl - 1H pyrrol -2- yl)carbonyl ] am nof -3- Ms (ES)
w@ booshi241647 for C20H21CL2FN603S2 NVR 1. 91 ( npCREB2008/050431

2.22 (s, 3H), Exanple 76 f
3.14 (s, 6H), 334(m 4H)

I‘lﬁpropl peridin-1-yl)-2'-
.61 (dd,

/m 1I—I\ 442

)Qﬂti‘c ac:ld 5. 01 (d 1H)

Ex( n?‘"?ﬂ}’“nd thi azol e- 5- car bc SM
3 7 (CSGRINGH ?19chfor(b5H R (S IV 306 g = T+ (> Example 44
2 rhét%?]. #R)pyfrol-p( 3, 4- Di Ch' of @1§119®§N§@& (MFH) + 501
flor nple 79 nethyl - p\l/\mv[ - Cl19H19C12FN603S
vl Xlkﬁéfh%ﬁ&]ﬂl}lawl} mof - 3- NI\/R Bal (7%1(m2%1) 21203, 38),
3l_ﬁlethoxyplpendm-1-yl)-2,4‘-b1-1,3- 3.32 (m, 1H), 3.38 (s, 3H), 3.54 (s,
thiazole-5'-carboxylic acid 1H), 3.86 (m, 1H), 4.25 (m, 1H),
HW 7.18 (d, 1H), 7.80 (d, 2H), 12.21 (s,
|\ NC\ s
N \ 1H)
Y L ?\P
\ S
o)
o)
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-1H-pyrrol-2-
yl)carbonyl]amino }-3-
fluoropiperidin-1-yl)-4-pyrimidin-
4-yl-1,3-thiazole-5-carboxylic acid

Cl Cl
/U\KN C\ N
Vb LAY

C1oH-CLFNGO;S

NMR: 1.83 (m, 2H), 2.13 (s, 3H),
3.53 (m, 2H), 4.06 (m, 1H), 4.39
(m, 2H), 4.85 (d, 1H), 7.24 (d, 1H),
8.19 (t, 1H), 9.07 (d, 1H), 9.36 (s,
1H), 12.05 (s, 1H)




fluoropiperidin-1-yl)-4-(1-methyl- 3.23 (m 4H), 3.58
(m 1H), 4.10 1H i m dazol -2-y1)-1, 3-thiazole-5- (m
wdblos/1g44®2 (m 2H), 5.01 (d, 1H), car boxyl i cPEr/iGB2008/050431
7.29 (m 2H), 7.50 (s, 1H),_4¢. 14 (s, 1H). N---NO
I / </ I NCN- | ClH s-Thr01-1 F.O 40
2 ({35, /ID\ dmd f 3l D04 Qa5 Mk 513
Ext wile 77 rmethyl- 1H p;ﬂ%l - 2- C20H22C12N6045 SM
Y { ) LL \b,
T I s [
(|ntnethid 1HSDyA61-LS, C1sH16CLFN;5O;3S;
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 \
oy - N\g’ p \N_>
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,
w\(N""CN\(/N 1H), 8.43 (d, 1H), 8.76 (s, 1H),
0
F 5 12.11 (s, 1H)




met hyl - 1Hi m dazol -4-y1)-1,3- 3H), 4.02 (m 1H),
4.18-4.41 (m t hi azol e-5-carboxylic acid 2H), 7.23
w@ rosAkis 7. 81 (s, 1H), / 8.10 (s, 1H), 12.2FC1(/€B2008/050431
1H). H N---NO I/< N gyclH .. \.(/N ci.--sOH
-0 V\D 2008/ 152418PCT/ GB2008/ 050431 - 61 - EXx

/ID\/IJ'T/Q/Inr\hInrnL_\

HAMR] ani no} -3- NS (ES) SM

TS e TN H) P30 Rr 277+ | Example 50

3H) Exanpl e 78

2.

f |B@ac@1ﬁbmgfahﬁh@p&nﬁﬁdm4l (14 @IM@N@O% (m 4H), 3.57

( ﬁs 1H i m dazol - % 3-t hi azol e- 5-

3H)1 24(?(&;41%)111 {1(By-dighlom-3- 4 NNIRy 1 7 (m 2H) 2.12 (s, 3H),
methyl-1H-pyrrol-2- 3.09 (s, 12H), 3.28 (s, 3H), 3.32 (s,
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]




carboxylic acid 2H), 5.01 (d, 1H), 7.28 (d, 1H), /
7.79(s, 1H), 8.20 (s, 1H), 12.13 (s, 1H). I\
W@RMNS/15241N ( CIH /sThrOH 0 42 PCT/GB2008/050431
2-((35,4R)-4-{[(3,4-Dichlorogp- M5 (ES) (M+H)+: 542
for Exanple 82 nethyl-1H pyr rol -2- C211422C12N605S
178 / o] ’)I—l\ 210 /c
Ex x3Hyompowed hoxy pi perldln |-yData_ (4. 3.35 (m 3H) '3, 48M
\ +Y = J.I_I) y
12 3 %é(?)?4R) 4}_5[73 ﬂ t@&hlﬂﬂ lqg{%g)a!zq! é) 5‘1’1 friOonyI i o Example 53
a:cmathgla@Hélb yidl-om 1H), 7 05 CbsHL0EEN0R s (d, 1H),
8 , 12.17 (br, 1H).
yl)carbonyl]ammo} -3- MR: 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 IH
C\\( ) ),9.34 (s, 1H), 12.16 (s, 1H),
15.29 (s, 1H)
)
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
(@]
14 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 499 for Example 55
methyl- 1 H-pyrrol-2- C19H;7C1,FNgO5S
yl)carbonyl]amino }-3- NMR: 1.89 (m, 2H), 2.20 (s, 3H),
methoxypiperidin-1-yl)-4-pyrazin- | 3.36 (m, 1H), 3.59 (dd, 1H), 4.14
2-yl-1,3-thiazole-5-carboxylic acid | (m, 1H), 4.44 (m, 2H), 4.92 (d, 1H),
/Z_S\W | 7.29 (d, 1H), 8.78 (s, 1H), 8.83 (s,
C\(, Nj 1H), 9.31 (s, 1H), 12.12 (s, 1H)
(@]
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and Internedi ate 3 45 Et hyl

2-((35,4R) -4-{[ (3, 4-di chl oro-
W@ 26bsdsxing or o- N-

5 -nethyl -

M5 (ES) (M+H) +:
1 Hpyrrol -

527 for
2- yl)eer/osegoshs0431

amno } -3- fluoropiperidin-k3yl)-4-pyrimdin-2- yl- 1
, 3 -th| azol e-5 -carb oxyl ate aOl 0 C21H21Cl12FN603S
;gH) 218 /c QI—I\ 3-57
EX(nCOlllHyl,m@. 97 (m 3H), 4. 3303 2H), 4.88 (d 1H) SM
17 7O IR Ty A Drcnibla-5-1 0 | NS (S OV 7543 for 70 (> | Example 58
f Il ethoPil RYyi@i-nd- y1] - 5- met h)dzgl}m@},g\]g@;ge 2- car boxam ge
hydr ochl ori de (W2006087543 ) Intermedi ate|l
Vo' eosnyBenrepaT/ GB2008/ 05044R: 1. Séém 28, 238nisotihd
O I 3S, 4R) 54
-%?%?MPA}QMEPQ%}?%A({ - yl)¢a 4%3/%) 43% }QILIS)S;S %
([ES)etifoyhiettiy] b PH-ifnddaz023-H2 1 G: IDFNGDAS, NVR4.34.(63 28,
3H)., 1.81 ( 3, 4-di chl or o{N (
b S b e R bODI G Bt ot J 25 K ridin
2 ,212(s 3H)\ 51(m1 s 'TﬁhM'zz Im.1 .3
- l e5 -carb %xyl“at\ ﬁ,')}’& § (Sy 0)1 (m
1 prr - acln ,N428(m 2H) , 483(d
clag N-N</1 , 7.20 (d, 1H), 7.67 (d,
hydr ochl or i d o\,
(0]
18 | 2-((3S.,4R)-4-{[(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).
Loy
“ cl i N_<s | OH
S\ L
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 AN 1H), 7.43 (s, 1H), 7.72 (s, 2H),
. ey ). 7.43 (s, 1H), 7.72 (s, 2H)
I/g_( N =y | 12.13 (s, 1H).
. 4
o N QN—<S | o
F 0




0 1H), 8.83 (d, 1H), 9.17 (s and I nternedi ate 1H),
12.04 (s, 1H) 2 47 Methyl -((3 S,4R-4- { [(3,4- M5

w@ BB/ 16Mtd) +: 518 for 3, 4- d| chl oro-N-  di chl or Be BGB2008/050431
-methyl -1 Hpyrrol -2- CL9H18£42FN503S2 [(3S ,4R)-3 -
yl)carbonyl] amno } -3- NVR 1.82 (m 2H), 213 (s

flllnrnnl nnrlrlln flllnrnpl nnrlrlln 1 \11\ ’) 4

Ex, gComppynd 3 65 (s, 3H), 3.9&ath 4-y1]-5-nethyl - 5w

b R T e P T e P T

anbe¥RIHYSrrol-2- 0 2H), 12)@4.HsClLiN)Ofsydr ochl or| de
nd Internmediate 3 48 Ethyl

-YicashoaRlaming) (33, 4- di chl o XMRB! PESR. ZNKH)2: (S53). f of

R R R A T

NRiiddzo08-y()-] 331'1'[)51201&.-576 (m| 4castnosyipi ey sdi2 (4, 110
sy xhzﬁi:ﬁgr' 3'1]n Yy h;4,| PYA A fi, 35 2 1851 &)

QWNE® O
i

3.29
H o HN\/\> 1H).
C;E/g_« N ""CN—</N | "
SR s OH
F 0
21 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 513 for Example 88
methyl-1H-pyrrol-2- Cr0H22C1aN6O4S
yl)carbonyl]amino }-3- NMR: 1.82 (m, 2H), 2.22 (s, 3H),
methoxypiperidin-1-yl)-4-(1- 3.42 (s, 3H), 3.63 (m, 1H), 4.03 (m,
methyl-1H-imidazol-2-yl)-1,3- 1H), 4.12 (s, 3H), 4.31 (m, 2H),
thiazole-5-carboxylic acid 7.24 (d, 1H), 7.34 (s, 1H), 7.53 (s,
4o \N/\> 1H), 12.22 (s, 1H).
MN ----CN—</N | ™
“ S s OH
o\ 3
22 | 2-[5-Carboxy-2-((3S,4R)-4-{[(3,4- | MS (ES) (M+H)": 527 for Example 89
dichloro-5-methyl-1H-pyrrol-2- Cr1Hy5CILNgO4S
yl)carbonyl]amino }-3- NMR: 1.81 (m, 2H), 2.24 (s, 3H),

methoxypiperidin-1-yl)-1,3-thiazol- | 3.42 (m, 4H), 3.62 (m, 1H), 3.73 (s,
4-yl]-1,3-dimethyl-1H-imidazol-3- | 6H), 4.01 (m, 3H), 4.34 (m, 2H),
ium trifluoroacetate 7.27 (d, 1H), 7.95 (s, 2H), 12.24 (s,

Iﬂ NN o [
| N =N Fﬁ)l\
N e N—C | \ o
“ o M C—<S O\H FE
o\ 8




yl- 1,3 -thiazole-5 -carb oxylate 2H), 3.39 (s, 4H),
3.56 (m 1Hpyrrole-2- aa /\... 1H), 4.03 (q, 2H),
wd2@6/162m8 car boxam de ...SN 2H), 7.16 (d, 1H)pCTG86008/050431
(dd, hydrochloride O 1H) 7595 (d, 1H), 8.58 (d, and
I nternedi ate 1H), 12.17 (s, 1H) 13 WO
/m:rmfn 84
ExgM-agpeung | 2- ((3S, 4R) - 4- ([ Onta- di chl or o- SM

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).

= S = =T ot VBES)
23 EAT AT A RE 47993§°r 3H), | Example62
1. I&thmH?py{lroquchl or o- N[ ( 3‘>(AB{2-0@}2NE(I);ng opi per| di n-
fll uoropi peridin-1-yl)-4-pyqidin-2 Hg I&
3|_})l)cagoorgzl](trﬁ\«l‘nozr =3y 1] 5- et hyNMR: 1. 8 (m 2H),2.22 (s 3H),
1 1 GAL hoxy! at e , 4 (q,
B afgu e GRERRIE = o1 e rapd, 48 ghyhn 4487
Clapyoodididp 1,30hmzlcBS 1H), '(mZBH}i d, 3204, 1 Hp, 4.34 (e,
h hl 1 7. 1 7.81
varoshlionsge O 1. 759 Gy 8N 1y 1182 56 1. 1), 706
):Hg_( B (s, 1H), 12.23 (s, 1H), 13.75 (s, 1H).
/ NN
{ C I
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,
o5 By 1H), 12.10 (s, 1H), 13.83 (s, 1H).
I/g_( _</N | H/
Cl \ N QN g o
F o)
25 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 557 for Example 64




and Internediate 1H), 8.59 (d, 1H, 12.11 (s, 13
1H) 50 Ethyl 4-[2,6- M5 (ES) (MtH)+: 625 for
W@ 26bsdsxing or o- N bi s(di net hyl ami no) pyri m di n-Bep&B2008/050431
C26H34C12N804S [ (3S,4R)-3- _5¢.
2-((3S,4R) -4-{[(3,4-dichloro-5- NVR 1.13 (t, 3H)

1716 /m fh\ll ||—Ln\lrrn| 2

o
\;

FBt-h-oxyp—p-e+——cH—Hat
Exj| (i?mpgun@H) 3.08 (s, n- 4] Pata 5_ et hyl - SM

267 Hz_ E(?S Z%};-&-gig Z-]*({kﬂ%r)?;;ﬁl peﬂr : Example 65
I—ﬁletgfu mr(g@ol 2H), 4.27 (m (ggﬁggpgams@g 5 car boxyl at e

26 (s, 1H), 4 (d H;\I 12,16 (s,
Fﬁ)%ﬂmﬂwﬂﬁmwﬁ@e and InterﬁB\iRaﬂ@ (m, 2HN2.24 (o3, 51

Bt \% ; , \y
Wik (s S e
methoxyethyl) 1H—1m1dazol 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,
1H), 7.31 (m, 2H), 7.34 (s, 1H),

(0]
H o - \/\N/\>
I/g—/( N A=Y | 7.54 (s, 1H), 12.10 (s, 1H).
cl N N— |
cl S
F (0]

TmE b

OH

27 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 514 for Example 66
methyl-1H-pyrrol-2- Ci9H21C1oN;048
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),

NN | 1221 (s, 1H). 15.45, (s, 1H).

Cl S (S OH
o\ J
28 | 2-((3S,4R)-4-{[(3.,4-Dichloro-5- MS (ES) (M+H)": 502 for Example 67
methyl- 1 H-pyrrol-2- C13HsCLLFN,0OsS
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
i o N N\> 1H), 12.13 (s, 1H).
JUS e
cl N N |
Cl S
F 0

OH
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t, 3H),
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y1] - 5- et hyl -
H, 3.48 (m 1H pyrrole-2-

|||nrnn| nnrlrlln | \11\ 13t

1.79 (m fl uoropiperidin-
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nmet hyl -
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hl a-/nl a5

2-((35,4R)-4-{[(3,4-dichloro-5- NWVR 1.07

PCT/GB2008/050431
3.27 (m
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mguﬁr%) Dalfg%f SM 52 Et hyl

3( ghonghlaminpp (33, 4- d| chI off

EBR R W 6706
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%?ﬂ%% S-Har ‘I”g’lil]rg-asldrr;et hyI
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0
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OH

Datdoxyl ate cici.

SM

I T T oF

QO QEMBILS- 65 - EX
NMB: he8 i1 ZH 2037 (s 03 H -
3%% §§’ﬁ %H)(E%% Lhim),
etd2ay g et.i ti{s, 3H), 4.33 (m,

12.72 (s, 1H), 15.42 (s, 1H).
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Example 80

30

2-((3S,4R)-4-{[(3-Chloro-4-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-carboxylic acid
N/\>

H ~On~
Prats
| / N =N
Y N N—</ |
NCO T s
0o
\ (0]

OH

MS (ES) (M+H)": 549 for
Ca3H26CIN;O5S

NMR: 1.82 (m, 2H), 2.33 (s, 3H),
3.22 (s, 3H), 3.34 (m, 4H), 3.63 (m,
1H), 3.73(m, 2H), 3.95 (m, 1H),
4.33 (m, 2H), 4.82 (m, 2H), 7.31
(m, 2H), 7.51 (s, 1H), 12.70 (s, 1H).

Example 69

31

2-((3S,4R)-4-{[(4-Cyano-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-carboxylic acid

)D_/(C%HN

\>

OH

MS (ES) (M+H)": 471 for
Cr0H2NsO4S

NMR: 1.57 (m, 1H), 1.83 (m, 1H),
2.34 (s, 3H), 3.34 (m, 4H), 3.62 (m,
1H), 4.04 (m, 1H), 4.09 (s, 3H),
4.23-4.34 (m, 2H), 7.20 (s, 1H),
8.03 (d, 1H), 8.25 (s, 1H), 12.29 (s,
1H), 15.43 (s, 1H).

Example 68




6H), 3.79 (m 6H), 3.95 (g, 1H pyrrole-2-
t hi azol e-5-carboxylate 2H), 4.22 (m 2H), 6.23 (s,
weaoosozams de Cla 1H), 7.09 (d, 1H), 12.10 (s, PCT/GB2008/050431

hydrochloride .. 1H) and Inigrmediate 0O/ 5 53 Ethyl
2-((35,4R) -4-{[ (3, 4-di chl oro- I\/S(ES) (M+H) +: 539 for
34 rll r\hl faYafa ¥l N B (=2 eVl h\l1 I—!_n\lrrnl CR2u24C12Ne045

EX[(@gnmn@ yI)carbonyI]arnDﬁSa} 23- NWR 1.08 (t, |SM

ROy er AT S 0 oy PR (AN 59 B8 (5, 3] Exemple 1
ﬁ&hﬁzﬁlepy‘ﬂroYl] 5-met hyl - | (ylH,6@1,N30:8 hi azol e-5 -cafb
xylate 3H), 3.39 (s, 3H), |3.57 is, 1H pyrrole-2- cia
, Yl)CﬂFh)OﬂYEa@QOGé 2H), 4. 11 NMR: &0 o . de24 (s24)),

7. Y4 hydr I [ S,
A Sniglan bl B Y CURCIEN 44,2 84 R 1Pl
trimethyl-1H-imidazol-2-yl)-1,3- 3H), 4.01 (m, 1H), 4.05 (s, 3H),

o w

=

thiazole-5-carboxylic acid 4.28 (m, 2H), 7.17 (d, 1H), 12.23 (s,
N 1H).
cl /CI ”CN—(S | OH
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),

7.15 (d, 1H), 7.25 (s, 2H), 8.11 (s,

H S
| N O | )—NH, ) )
N N
Clj:ﬂm--( N ] 2H), 12.15 (s, 1H).
Cl 3 &)
O\ o

OH

34 | 2-((3S,4R)-4-{[(3,4-Dichloro-5- MS (ES) (M+H)": 543 for Example 72
methyl-1H-pyrrol-2- Ca0H22CIoN6O4S,
yl)carbonyl]amino }-3- NMR: 1.78 (m, 2H), 2.17 (s, 3H),
methoxypiperidin-1-yl)-2'- 2.81 (s, 3H), 3.22-3.44 (m, 4H),
(methylamino)-4,4'-bi-1,3-thiazole- | 3.51 (m, 1H), 3.88 (m, 1H), 4.22
5-carboxylic acid (m, 2H), 7.22 (m, 1H), 7.51 (m,

H | 1H).

H s
N O | />—N
| ) _</N | NN
Cl N N
| o M : S OH
o !




W@ @188 4- {[ (3, 4-di chl or o- 5- net hyl -

6
(

[

1.17 (t,

54 Et hyl

M+H) +: 594 for 3, 4-dichlor

(3S, 4R) - 3-
3H),

1H pyrrol - 2-yl

n-4-yl]-5- met

W ol T

1ch1 T

HCEAR ] 1% (4,
NnetBil)- 1 HSy#1-0d, hydr ochl ¢
2.15 (s, and I nt er medi at e

00 @aiEPerop) G82008/ 05041
JAR) - 4-
o Ry

onyl] am

2(2[11ﬁﬁhyl@lﬁﬂﬂd2¥@l%—l‘ﬂﬁ@38 NIVH
-di chl or o- N[I (3S ,4R) -3 A
th1azole-5 carboxylic acid’

IV
7N

X e
/ N N
cl N N |
Cl R S

o A

OH

4- (1, 3-benzot hi azol

-2-y1)-2- M5 (ES)
o- N

)Eq -3- NWR

r bonyl ] am nof

1.78 (m net hoxyp| peri di

’)I—I\ 217 /c

1 h| a-/nl Q

C25H25C1PEG82(18/050431

MRata 5. car boxyl ate 3H)

SM

RN TR,

757

10 7. VO
s NMRp6.75 (mx 2idd FpuiBlbat a
%3164(?%@)‘15%0515’ rﬁ)hy'
0,50, 14D, 3 954m. nH)za 3(zm
o 985 OPLPE ) W a3 s, 1,
12.21 (s, TH).

1d,de,,CONIO)S, 8. 14 (d 1H),

Example 73

36

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

H S
N (o] | />—NH2
| N
cl H< N—</ |
Cl D S
e

OH

MS (ES) (M+H)": 519 for
C18H17C12FN6O3SZ

NMR: 1.81 (m, 2H), 2.21 (s, 3H),
3.15 (d, 1H), 3.35 (m, 4H), 3.86 (m,
1H), 4.22 (m, 2H), 4.91 (d, 1H),
7.02 (m, 1H), 7.64 (m, 2H).

Example 74

37

N
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-carboxylic acid

N o
| N
cl N N— |
c s
F o

S,
P

OH

MS (ES) (M+H)": 533 for
C19H19CLLFNO3S,

NMR: 1.81 (m, 2H), 2.22 (s, 3H),
2.92 (m, 3H), 3.32 (m, 4H), 3.88
(m, 1H), 4.29 (m, 2H), 4.91 (d, 1H),
7.25-7.46 (m, 2H).

Example 75




fl uoropi peridin-I-yl)-4-pyrazin-2-yl-
4-y1] - 5- net hyl -
wa 2®@stiki4az ol e- 5- car boxyl ate 3H),

3H), 3.32 (s,

1H pyrrol e- 2-

car boxam de
h\lrlr nr\hl nrl rln

a0l 2H),
\N) 1H), 7.57

SRR

4. 44gfm 1H),

2H),
3.41 (s,

2.17 (s,

7.15 (d,
(m 2H), 8.10 (d,

LN 8-14 /rl 110 12 15 (
* ety gt v

5H) , PAT/GEB2(08/050431

Exrfdompeundredi at e

1H 6 5¢

VAR]

Datay| -

'%g’(%%ﬁ"‘lalgr l) T
2C12FN50382 [
é)car bonyl ] ami
prperi di n-
hryl)-1,3-1h
y1] - 5- met hyl

tayl-1H
rroI

a(ma.nyﬂ B0

RO

d@imdthlylam3n 81,4 - l;ISH- pYr I ¢
27. (m carba

,_ﬂluaquez%ce}t_r%oxy ic acid

H-

H-h"\o.)_"l—\l—\ ! _oo

s/
7N

| N o |
/ N N
cl N N
o s
F o

OH

SM

MS\IE%%)(@L}E) d$ ci hﬁ’o(r)r 0{_5I o

(@mzlé%goﬁz
no} - 3- 12 (t, 3H),
NMR: 1.91 (m 2H) 222 (s, 3H),
5 5 2 1 b,
:I%Z@a@@&g?ﬁﬁé‘@%&é@gs
118D 24.08 (el ), 4M2. (m SHLH) |,
VAT 7 A 118,880\
1H), 12.14 (s, 1H).

Example 76

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

/

H N
N 0 | />
| N N
cl H< N—</ |
Cl S S

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).

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




hydrochloride O 1H), 7.45 (m 2H), 8.00 (d, and

I nternedi ate 1H), 8.09 (d, 1H), 12.04 (s, 7 1H)
woGZookktdays 2- ((35,4R)-4-{[(3,4-dichloro- M ( BR)T/GB2008/050431

(MrH) +: 643 for Internmediatggld 5 -nmethyl- 1

H pyrrol -2- yl)carbonyl ] am no } -3- nethoxyp ip

r!rlln 1 \11\ 4 / 1

Ex (it Compenyd si | yI ) et hoxy] rret )pa}ta 1H- i mi dazol - 2-y1)- 1SM

T G e o DT RO 15 | M EEROR 3 ot Example T8
n-dhetidd-1 B=pyeiongl 1 H-pyrro | e:z&iz3GEFN%;$" de
hydrochl oride 10,-N 1\1-.) " CINN- H
/| yDcagqomyHampiod3- 0 VO NMR 191 (m, 2H), 2.22 (s, 3H)
2

00 dmpdddRTT 1 BAPMRERN043E 34 &f 41)BX57 (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),

/ 7.79(s, 1H), 8.20 (s, 1H), 12.13 (s,

H N
NG 0 | ) | 1H).
| N N
cl H< N—</ |
cl > s
F 0

OH

42 | 2-((35,4R)-4-{[(3.,4-Dichloro-5- MS (ES) (M+H)": 542 for Example 82
methyl-1H-pyrrol-2- C21H2ClN6OsS
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,

o o ; 1H), 8.69 (d, 1H), 12.17 (br, 1H).
H S 0
H W o\i\

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 —
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Compound Data SM 58 Met hyl
2-((3S,4R)-4-{[ (3, 4-di chl oro- 5-nethyl-1H pyrrol - 2-
w@ bkjosastaenyl ] am no } -3- met hoxypi peridi n-1-ylpeHé&B2008/050431
(nethoxynethyl) 1FL|n1dazoI -¢zy1ll- 1, 3-thiazole-5-
car boxyl ate N, .. , NIN- - -) ] <0

N s Ao éﬁ?&ﬁ*&%@e@x@%@é g 11 Syt 7
pyrr§§a2 g’%@xa%}fg’hﬁ{fbclﬂgﬁde (;V é§0(§6@87§4’§) 0.038- }g@ 2(35111m§1')|) ethyl 2-chloro-

4- pngllﬂ)ldm?Z 391;@@1113124;1)3 -5- q_azb(g@le(ts (Inl_bH)ledmtmle péd |ga0 él llﬁn@h)l,dmd solid

SOlefIlledl ? q@ﬁ?&%sgfék%g}ﬂ) 6@5\/@9 @%:l)g\gé@g%;aﬁg in the microwave for 30

m1n§Wtdlr00C‘?U| DCMEIndicates coferGdMbE stdrtit nfaferhhfdNo&hct OThe #&de reaction
Met hyl é(35 4R) - 4z%£93 4-di chl or o-

m1xt51rq'mf@qqude QP soffo- Iciteie peid iy hha sesplting-solid was filtered,
was{. 13%%3 Jﬁ&’?{’ Jl(lg}’q%pn gﬁazolj(EE) (MiH)™: 539 for CoHaiCLNO:S: NMR:
0.092 (6-3H|),I BEv(e; B)e annqm}m @3@ (Ilrl( NHIN3.50)(s) 1THSS3 OFES), 2H), 4.19 (m,
(M+H%+: 545 for 8& N6045 NVR 1.91 (m 2H),
2H)57.9%(d dH) 349 (tslfi)_tg (dsl-i)l) 13,1445,k 4H), 3.48 (m
1H), 3.61 (s, 3H), 366 (m 1H), 4.02 (m 1H),
4.33-4.46 (m 1H), 5.04 (d, 1H), 5.18 (s, 2H), 7.03
Exafmplesi 4485 7. 32 (d, 1H) 7.42 (s, 2H), 12.18 (S 1H).

£ 1 B CRIpERE G meDle 1ok rebiigd SV By GRu essz:réhﬁf}d& Gl

fronhbh@rs%@tliﬂ;)rhht@ﬁals SM') iddicated® NN CI H./'s-Thr ON 0
fhyl ((35.4R)-4-{[(3.4-djchloro-

Ex51 @ipduniiH- pyrr ol - 2 yI)carbbmyd]an1no } -3- SM

44 Meélzﬁdl%(@s»‘%{éﬁ‘b{@?ﬁ ate , HMS.(KS) (\MTH% l@éo(ffES) 3,4-dichloro-N-
e S ORISR, (20| g
QBcz(rhq)nyl}d)nmeﬂ} -23 (m  2H), [/NMR:(1d76 (hi)2H)72.27 ({, §, methoxypiperidi
-Dmethoxyplpgndm- 1-91)- 2]23 bi ? 3( S 311'{_9, 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 \

H_b/\/'\ 1

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




I nternedi ate 59 and 3, 4-di chl oroN-[ (35, 4R) - 3-
nmet hoxypi peridi n-4-yl]-5-nethyl 1H pyrrol e- 2-
w@ a00s0zamns de hydrochloride //\ | [riiS/I'N PCF/GBR@BI050431
0o'\0 WO 2008/ 152418PCT/ GBg908/ 050431 - 68 - EX
Con'pound Data SM 61 Met hyl
//QS ‘lR;_‘l_{l ‘3 ‘l_d| Ghl fa Vil VR N e ¢ =Y h\ll 1L p\]/rrn! 2

EXyl %WI ]am nof -3- Data SM

46 '_' TS )gﬁaitugj - H3y4ld1RElE)'rc‘b-UAalf/l‘ﬂ/(/E§) (%éHéEé)ﬂ o az“i Fdrehloro-N-
503 Ifl@th 1q Jg;ﬁ@ﬁzmsms NVR: | &, 01, CIsBNDHS, 2. 21 ( (3s 4R)-3-
3H) d 1H) 3.85 (s, m 4.093%51 1H),
(I Depomsshoshqlas- 1ry 7. 34 (NMEr)03 @, 58 (1 vy Mucropiperidin-
é‘ Elﬁgro%merlao@-\&-ﬁll %ﬁ%@ﬁfé{e‘he 5?1{)%‘%2 (s,3H),3.51 (m, | 4-yl]-5-methyl-
f || ybi Spthjaeslcdi-cedbysdblatd- met hy| ]]IH-} ByGSr(al, eHz -4.@h(rhoxari-gerrole-2-
hydgochl ori de CIN(NI ON Fs- 62 I\/let :
21 ( iﬁg [ (3, 4-di chl or of 2@&@@#9} Hﬁﬁp?& {dp| -|zarboxamide
yl) nef /Nmetho e ) 4( hlori
P razol @ 3 i m/o{zol e- 5F car@bg 81 at e7)6]7IGd Wdroc oride
NOI\ N MS (ES) \;— 513 fpIHC3GBA2CU2NEA4Ss, NI\/F' and Intermediate
182 (m 2H), 22(,3H),34 3.57 (m
1H), 3.81 (s, 3H), 4.13 (m H%léwﬂé H?w 7.|2

47 (0 Méﬂwl 2'- Z(%QQR)%@#& 7.58 (Ms (ES) (Mlﬁ)ﬂ.%lgff@r 1H)3 4-dichloro-N-
13. ermedi ate 60 and
3 410dilqm-l56mdhb’[ [BHyaR)-23- et GoXlyysilgeysOds: [(3S,4R)-3-

: t.h H I -2- ' C
PSP R AL PV oL NSRBI, 2 s | moropiperin
S ﬁhbfwlpenhﬁl 1-yH3, Mmhyj 2- ((89), 4'%)5 (é 3{H)( 3.94+&h chl pyR=5-methyl-
5{me -1Hpyrrol -2- yl)carponyl ] a - 3-
7| Ur6M-Petar e y1) - 4 { 11+ putadap.mn, 2H. 455 A, | 1H-pyrrole-2-

1H), 7.22 (d, 1H), 7.86 (d, carboxamide
%N;:CN\(/N y i} 2H), 12.04 (s, 1H) hydrochloride
S o and Intermediate
I
3
48 | Ethyl 2-((3S,4R)-4-{[(3,4-dichloro- | MS (ES) (M+H)": 538 for 3.,4-dichloro-N-
5-methyl-1H-pyrrol-2- Cy3Hy5CILN5048 [(3S,4R)-3-
yl)carbonyl]amino }-3- NMR: 1.06 (t, 3H), 1.76 (m, | methoxypiperidi
methoxypiperidin-1-yl)-4-pyridin-2- | 2H), 2.19 (s, 3H), 3.29 (m, n-4-yl]-5-methyl-
yl-1,3-thiazole-5-carboxylate 2H), 3.39 (s, 4H), 3.56 (m, 1H-pyrrole-2-
oN_ M 1H), 4.03 (q, 2H), 4.26 (m, | carboxamide
MWNC g i
N e N\E’N/ S\ / 2H), 7.16 (d, 1H), 7.40 (dd, | hydrochloride
\ o__ 1H), 7.55 (d, 1H), 8.58 (d, and Intermediate
o)
1H), 12.17 (s, 1H) 13




W@ 20082518 2. 22 (s,
4.07 (m 1H), 4.86 (m 2H),_§& 03 (d,

5 -y1)-1,3 -thiazole-5 -carb oxylate Fd(:)

<

N(H M5 (ES) (MH)+: 501 for

3H), 3.65

o\
Ci 9H19C12FN603S NVR:
(dd, 1H),
1H),

17"\
1.91

3. 84 (spCBHB2008/050431
7.32 (m

2H), 8.71 (s, 1H), 12.19 (s, 1H). Internediate 60 and
3 dadhchloroN-|{354R}-3

Ext | omaugdr i di n4- y1] - 5- met hy] Btfapyrrol e- 2- car boxatlde
Ty O OC I T o~ = . \ &) .

R 2 ST 2 Joar0EE T3 1] Vo5 ) DX o nauitd det AoienioroN-
SMsGftetvelt I pyAol-£3S, 4R) - 4- { [ 8, Al HN:059- [(3S.4R)-3-
5{met hyl - 1H pyrrol - 2- yI)carbolr\?/I]amnoﬁ - 3- o
mpyhesthomplaptianindd - y1) - 441- (PNMR1.07 (8, 3H), 1.87 (m, | fluoropiperidin-
me ) 1 LR 13 0l -12- vy ey )
TSR L RO 0 PR 219 G300 32 |y metn
[ { \1 ¥~thiazole;3-arbbyat€¢ ES) ( M+H) 21), 3461 (hor HE2B0LQC1ANGDpHrrole-2-
NMR, 1..82 (m 2H), 2.22 (s, 3:%)[, 3.22 (s BQ 3.134 .
gm | P(\C’ Ng. 3 gm771 §H§39 g@),ﬁ@;,(miﬁgé,t ;dll(_b’carboxamme

NN v |11ER 7128 (d 7/4394d\ J'h hlorid
1H, 7.52¢ ,N\f .22 (s, 1}-6?. In(t’errr)édl af(e 8 ar?]groc onee
3] 4-di chl or oN-[ (36°4R) - 3- et Hoxypiods 11d), 7.81 (t, and Intermediate
n{4-yl]-5-nmet hy1l® 1H pyrrol er 2- bgoxam
hydr ochl ori de 11 ... \/ I\ﬁ‘ﬂ)’%%:br@oaiﬁo?sdl (.65 13
Met hyl 2-((35,4R)-4-{[ (3, 4-d| or o-
binmethyl-1H pyrrol-2- yl)carponyl]amno } -3-

50 f | GomodgiBeéri di n-1 -y1) - 441- (2} MS (ES) (M+H)™: 625 for | 3,4-dichloro-N-
megt h ethyl ).- 1Hi.m.dazol - 2-y1] =
TS Sb At BRI Y GRNaS . | PSR-

( ES)((AviR)-4-{[ B2 it BIordcB2 H25GIR MG Q453 (NMIRD), 1.78 ¥m( My methoxypiperidi
2H) ,((2. 22 (é{,(@SFD , 3.21 (s, 3%29; 3. 34d-N3. 186 émx 4H) , PP
3] 5wt 1Hppyrrol@-48- 3. 86 (m 217 (03H)n3 08, | n-4-yl]-5-methyl-
4)22- . 2H, 5.01 (d, |1 . ( 128¢. -
2 4% %C%Bg@éfaiﬂs}n 1 I nt er med| QHe)’ 2'322131’ §H)’13"_85' (nz’ fﬁ %HOIG 2
3] frcthoxppPeONn] (-3, 14Rhiddole- | 1H), 4.13 (q, 2H), 4.27 (m, | carboxamide
fluoraopi peridind-yl]-5-nethy| 1H pyrrol e-2- carboxam de .
hy arseIrsletde NN 2H), 626 (s, 1H), 7.14 (d, hydrochloride
o o S 1H), 12.16 (s, 1H) and Intermediate
! N N, =N
/ZZS\‘E o-CN\§’i§QN/ 4
\ ) o !

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\
et 1H) 4
0




a". . (

ClH, /s-ThrON F-0 66

Met hyl

2-((35,4R) -4-{[ (3, 4-dichl oro- 5-nethyl-1H pyrrol-2-

wQ kjosastaeyl ] am no } - 3- PCT/GB2008/050431
met hoxypi peridin-1-y1)-4- (1 ﬁ@t hyl -
1H1,2,4-triazol -5-y1)-1, azol e-5- carboxyl ate

Ex1|§pmpaundyy "2 22 (s, 3H), BDPa® (m 4H), 3.57 (mhSM
o ) E . ; =2k ;

52 (4 )E’tlrj?/l_liz-(;gﬁt%é -§-§Q(312F511c5 Elfg-zl 3 ?%’ (E%I)E €i+¥i:)] t e’i?%%ﬁ at ?ﬁé—dlchloro-N-
and-mietttyldi -plyaopN: [ (35, 4R) - 3-CoBELiTaxy,per i di [(38,4R)-3-
ny4-y1]-5-methyl 1H-pyrrol e-2- carboxam de o
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was ngtftmﬁ}?_if bet](g_zxnéglniﬁ F%Cg)& (aqz aglg gﬁk‘l "theZEt%)?\ ( awelﬁgr’ate% ang washed

withBBaRPDeEnOMESS,) ahbigerhoVdl 0Nk dlgert @AROMSIRI theiveas chromatographed
synt hesi zed according to the procedure described for
on sg@a@ﬁl @00% Et@(\c@@}l@w@ﬁ;@y gradient elution to 20% MeOH in EtOAc). Product

(78 mg) was isolated as a solid. MS (ES) (M+H) : 513 for CypHp6ClNgOsS; NMR: 1.83 (m,
2H), 2.24 (s, 3H), 3.34 (s, 3H), 3.45 (m, 4H), 3.59 (m, 1H), 3.82 (s, 3H), 4.02 (m, 1H), 4.33
(m, 2H), 7.15 (m, 3H), 7.41 (s, 2H), 12.20 (s, 1H), 12.77 (s, 1H).

Example 87

The following Example was synthesized by an analogous method to Example 86 from

the starting material (SM) given in the table below.
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15

Data SM 92 net hyl 2-((35,4R)-4-(3, 4-dichl oro-5-
nmet hy1- 1H pyrrol e- 2- car boxam do) -
w2008t bxaxy/pi peri di n-1-y1)-4-(1- PCT/GB2008/050431
met hyl - 1H 1, 2, 3-tri azol - 4-yl1y4 hi azol e- 5-carboxyl ate
ad M (ES): 529 (MH+) for 3,4-dichloroN[(3S, 4R)-3-

— et h\ll 1 I—In\lr L nl F= Vo)
EXCd?W@%ﬁH?Ee hydr ochl ori de 2D nt er medi ate 81 SM

i
e R S

87"
(
3. &i8ii63o- s-lﬂiathﬁ 1?25 {1861-BH) ; @lgﬁ%@nmms 4. 12 (s 3|—|) 59
4.29 (m (d, 1H|,
1H51)carbopb4]ammo} 34 N- --]XM_R |\1,,91 (m @Q) 222 (s, 3HS 3.41
2

T P e A e L P el S
intiydzol-BHypy t Bahdz@esSar boxjatil tan; 113), 4.26-4.53 (m, 2H), 5.01 (d,
nethoxrplperldln l-y1)-4-|

TR ozt e 5o y1 S C b arIHE 21 (8 2BBxg (G 18l M

ES 54 (MH+) for C f $)4R) - 3-
nBt) g pi (rl éln 4- 3N4§5 ggf%gphgééy ro?e-z-

m (3<:j3__é& 116

/\Q_

O

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-dimethvyl-1//-imidazol-3-ium iodide

Iﬂ C—U?; Iﬂ C“*” \\1

I

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 pl (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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25

-1.--2"1,-,410 ,23-120 111-NVR 1.77 (m 2H); 2.19 (s,
3H); 2.31 (s, 3H); 2.46 (s, 3H); 3.27 (m 2H); 3.37

W@ 2008353418 3. 58(s, 3H); 3.58 (m 1H); 4.03(m 1POT/GB209/050431
(m 2H); 7.18 \ ft 00N7gd, 1H); 8.44 (s, 1H);
12.16 (s, hydrochl oride and 1H). Internedi ate

chro%gra@@é ag@yp{{f (E(P/y .IIEtéA% (f%}fqyfﬂ%dary(gr&(ﬁent e 1|1t$0|'r]1| to 28% Megﬁ in EtOAc)
to aﬂ@ﬁ@&nﬂﬂd‘n@ﬂtﬁ Wth@ﬁ%@Elgﬁﬁ%%rqganenpSM b Ko &ponding to starting

ma‘[@mﬂrﬁﬂﬁdﬁfbb(l‘ﬂéﬂ) didh3 Kony(h)HACHBO1]lanNVMR: sctordeltmg &iiponent (103

me) Ram Rty HRRRiompgint BS Gi5). (V1 337, for i CLNGOS:
NMﬁ ﬂ@l (ﬁl; 213yl)2 22d(|s nmy 314]4 (5 3H)C§5@@§<Bmt%§(s4®H§ m.04L4d),; 1H), 4.27

(m, 2H) 705 (s lH) 722 (d lH) 72% (s, lH) 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
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a

pyrrol e- 2-

W@ 200803808 de
hydr ochl ori de
I nternedi ate

Ex2! Quompomnyl. 4- (3, 4- di chl or o- 5]

$.1,33Hpxadiap82i)- 1,3 Hhiazole-54.

d E\N, (s,
1H);
7.17 (d, 1H);

O (t, 1H;

3H); 3.81

M-95

4.29 (m 2H);

7.22 (d,
12 .
83 WO 2008/ 152418PCT/ GB2008/ 050431 -

(s, 3H); 3.94 (m

6.83 (d, 1H);
1H);

16 (s, 1H). and

1 h\ll

7. TBCT/GB2008/050431

Data

SM

ST e RO D) 4 (b

agﬁw@gqu_ é1=2- Yyl ) t hi azol e-
FS) : 569 1()ﬁl\/{lr—l-lr) for 3,4-dichl

by heahomplmingli-or 4- y1] - 5- et
gt Binerigps 95415 pahE, |

31 rrol e-2-
carbg;(/yhrc ac1ed

B ]
\ J /O\N
\(

‘M’S (ES) (M+H)": 516 for
oieachbmyisate CICl Ms

or oN— El 3S, 4521

Yy 261|9k(13=nQ
; : 21
?H%?%%?z%% G Gyt
DR(374s, 33H) 3.46.(@51Hy,3.2H)
(m, 1H), 3.97 (m, 1H), 4.27 (m,
2H), 7.17 (d, 1H), 12.16 (s, 1H),
13.35 (br, 1H).

Example 84

OT

4

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-lH-l,2,3-triazol-4-yl)thiazole- 3H) 327 (Il’l 2H) 3.39 (S 3H) dll’l-4-y1]-5-
5-carboxylate 3.58(m, 1H); 3.72 (s, 3H); methyl-1H-
° 4.03(m, 1H); 4.12 (s, 3H); 429 | pyrrole-2-
N, o carboxamide
—<\ (m, 2H); 7.18 (d, 1H); 8.68 (s,
o ™ »— | 1H); 12.16 Gs, 1H). hydrochloride
N and
Intermediate

81




\ Ni o0 \' (m 1H); 7.03 (d, 1H); 7.24 (d,
car boxam de 1H); 7.25 (d, 1H); 8.81 (s, 1H);
whyasoshior i de 9.35 (s, 1H. and | nt er nedPEL/€B2008/050431

84 96 ethyl 2-((35,4R)-4-(3.ggdichloro-5- M5 (ES): 554
(M#) for 3,4-dichloro-
-8\

ExopCompmn. " 121 N 6v4L, Q N |3 4R)-3- 3 SM
- ST—tH—NvR——10 St .

93 | 5 T St 631‘#{1"% "y by s2 1) ﬁcprazol o p3-4-dichloro-
2HhiethR:] 481- f)ﬁrol&ﬂ)oar%xaﬁud@ 3 ]- N-[(3S,4R)-3-
car box late 3 I—% 3.8 23(%6%05% o
mpBHyet SPH’-Plpe@Id@ l-yl) -4 m _Lerl,I\nachgesl,1zqq(m,2ﬁ|1)5 24929 | methoxypiperi
( IThiIRé{fl§18£/I%Z31-2-y1)th13.z016-5- 3H), 231 (S, 3H), 246 (S, 3H), din-4-y1]-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
—( . (s, 3H); 3.81 (s, 3H); 3.94 (m, | Pyrrole-2-
Nioi, .
v CN%S / 1H); 4.29 (m, 2H); 6.83 (d, 1H); | carboxamide
o) N .
3 N 7.17 (d, 1H); 7.22 (d, 1H); 7.75 | hydrochloride
{ o | (t, 1H); 12.16 (s, 1H). and
Intermediate
83




/o---- 2H); 7.15 (d, 1H);
8.69 (s, 1H); 12.14 (s, 1H).
wWO2008/152418 I nternedi ate

SM 97 et hyl

—hpthy e oy r gl ga 2. car boxan
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EXI
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car boxani de

hydr ochl ori de and
PCT/GB2008/050431

85 WO
2008/ 152418PCT/ GB2008/ 05043 1gy .
2-((3S,4R) -4-(3, 4-di chl oro-5-

82 -

rln\ 2

Ex Conpound Dat a

Data

SM

""" ey —Car boxyratetre—71(D -

95 Mw%ﬁﬁgg’ﬁ%gg{)(ﬂ%ﬁ )d%Cgl or%%'4 di| M8 BEHINSER BMHIR)COTS- 3,4-dichloro-
MY AIHPEyYrol8i2ncaftb ok &o)- M t(%yﬁ ﬂ;{g | e-2- N-[(3S,4R)-3-
car boxam de hydrochl ori de andg 82 a‘?ﬁoe 86 I o
0| 3-methpxyp@eridin-1-yDo®{4- 24. . | I NmIR: 1 W é, 3HA1:97 (m methoxypiperi
111- 213 Fi: At Hi \ Ni 90 (m 1IH ;| 4ind o5,
2| Db Aty P07 i 7433(@ (ngjy S-S
3| baboxylakH) ; 4.10 (m 1H); 4 33(754453 P ]rﬁ) methyl-1H-
1M, 4.53 (m 1H); 7.20 (d, LH}ll 65 51%2“ o1
(1, C'/ ¢ 8.58 (d, 1H); 9.30 (4,01Lk)3H);4.25(q, 2H); 431 | pyrrole-2-

Ny, .
\ | (m, 1H); 7.03 (d, 1H); 7.24 (d, | carboxamide
3 1H); 7.25 (d, 1H); 8.81 (s, 1H); | hydrochloride
9.35 (s, 1H). and
Intermediate
84
96 ethyl 2'((3S,4R)-4-(3,4-d1Ch10r0-5- MS (ES) 554 (MH+) for 3,4-diCthl‘O-
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-
’ : \C' . (m, 1H); 4.06 (q, 2H); 429 (m, | Pyrrole-2-
Ntv,, .
. \\QNKS e | 2R TS (d TH): 858 (s, TH): Carboxamlfie
% N 8.69 (s, 1H); 12.14 (s, 1H). hydrochloride
4 42 and
" Intermediate

85
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F

98 Et hyl

2-((35,4R)-4-(3, 4-di chl oro-5-

nmet hy1- 1H pyrrol e- 2- car boxam do) -

met hoxypyri di n-2-yl ) thiazol e

PCT/GB2008/050431

carboxylate CICl \N

M5 (ES): 557 (MH) for 3,4-dichloroN[(3S, 4R)- 3-
fl [HFaYs nnl nnrl rll V| \111 [ et ol 1 I—In\lr L nl F= Vo)
EXCdﬂS’&M“de hyd_rochl oride andDafd ernediate 84 0 T SM
97 (& 45 ygz {(3SAR)S E34‘d?;bdoro 52, | o *(E“r’ﬁ) 5’@41(1\421)%1?;(131' ""”:1 3,4-dichloro-
3] bt 1}Bwnol&24&rlﬁdnam1d®) 4&§ F(% 4.33 (0, | N-[(35,4R)-3-
oH; 4.66 (m 1H): 4.87 (m 1 %{26%@% S 7.21 o
(43 meghoxypipssidins | -yDH-(3-8. 78 %1 gé;ﬁé ;%i% | gl b(%g) %11) 9. pmethoxypiperi
(% Q 2008/ 1% s gy A oTA
83 ﬂ“&@@yréom % ﬁ%ﬂa&&@? SM 99 matdoy(hn, 1H); 2.0 (m, 1H); 2.27 din-4-y1l-5
21 c4BExARE- 4 (3, 4-dichl oro- 5- methyl-1H-
met hy1- 1H pyrrol e- 2- car boxani éopH); 3.25 (m 2H); 3.46 (s, oyrrole-2
3{f pi peridin-1-y1)-4- (14 . | pyIrole-2-
1} 1/2, 8- tFi azoll- 4-y1) thi azol JF Y20 ¥ 4@ @ 18 MBS o xamide
(ES): 1517) (M [ sdi chl quomq[mﬁAéBle)(nﬁ-lH) 4.53 _
fl uorop| pér R \ n- 4u -5- nefh 1Hp hydrochloride
car boxam de hydr ocl%l e and (liﬂnUé} r%?cﬂ@t éH331749 @d, and
T|Tci v-kinQ . - 2K No V%3t -2 581 A LT .
187 (m 2H); 2.18 (s, 5 PSTERD SsTWTE |ediate
9.30 (s, 1H).
86
98 | Ethyl 2-((3S,4R)-4-(3,4-dichloro-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- 208 (m’ 3H), 227 (S, 3H), 333 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); | Pyrrole-2-
Ny, .
N C“ﬁs e 4.87 (m, 1H); 5.05 (m, 1H); 7.21 | carboxamide
ST ™ (d, 1H); 8.46 (s, 1H); 8.78 (d, | hydrochloride
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 _
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 uek 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 /A 2.1 8@ fluoropiperidi
11 ( .20 ( H) Aolls.
AR - s nr PRI o o e
aroéxyate( m ( ); 41 9 methyl-1H-
7122 (d, 1H; 7.27 (d.o é’% 1Oy PHE S
e VW P WO 2008 /1/524 L&chysazstms/o@qami) 7284 pyrrole-2-
B 1 9reth :
2] ¢ LSl fgq et Y 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- carboxylate cici M
(ES): 542 (M) for 3,4-dichloroN[(3S,4R)-3- Intermediate
fluoropiperidi n-4-yl1l]-5- nefhyl-21Hpyrrol e-2-
car boxam de hydrochl ori de 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
7.2 (d, 1H); 7.27 (d, 1H); 7.76 | hydrochloride
(t, 1H); 12.11 (s, 1H). and
Intermediate
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3.52-4.04 ( dd, 1H); 4.08 (ggq42H; 4.35 (m 2H);
4.90-5.06 (d, 1H); 7.27 (d 1H) 8.59 (s, 1H); 8.70
(o’ 1|—|\’ 1200 /c 1|—|\ 102 nth\]/l

Ex) ] Compommyl. 4- (3, 4- di chl or o- 5 Data SM

5 Y do)= :

10177 methy] ,’E,%S»Z,‘%)-?ﬁ-?%a_ﬁﬁﬁﬂ_l%_o% VR4 (ESy 542 (M) for 3,4-dichloro-
1 uptigpy 'ﬁifﬁ’ol@—ﬂda}ﬁdﬁaﬁﬁdﬂ)& r(ffv e CI Cl M5 | N-[(3S.4R)-3-
(ES): "545 (Mi) for 3.4-dich Seake f@ﬁé@ o
fl igwmﬁ@fidﬁw r hﬁ}éﬁi 53 et e IRpyT I(D{teS}g)é 188 (m, | fluoropiperici
ca d ide and I nternediate A olA.

o AR ARRAYSEALGEIS®, ST o0 E0 306 S aeasv | S
CbcaBoxyllaté8 (t, 3H); 2.09 2 methyl-1H-
3131 (m 1H); 3.50-3.74 (dd, %31@”2&93?294(%(3’4 a1
0P g, pL L e o g gy Lot
; ) 2 (t ;8. , ; . :
(*) @?'@NFD A N'l((33 1536 (d, I(H); 7.25')(d, [H); " | carboxamide
$, . { \ .
LI j\ 8.59 (s, 1H); 8.70 (s, 1H); 12.09 | hydrochloride
N (s, 1H). and
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 carboxanide
\ (m, 1H); 4.83~4.99 (d, 1H); 7.02 bdrochionid
$ rochloride
; (d, 1H); 7.41 (dd, 1H); 7.51 (&, yd
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-lH-1,2,3-tr1azol-4- 3H), 3133 (m’ 2H), 336 (S, 3H), 81
yl)thiazole-5-carboxylate 3.58(m, 1H); 3.73 (s, 3H);
o 7 4.03(m, 1H); 4.12 (s, 3H); 4.28
O
Nin W _<\ (m, 2H); 7.77 (d, 1H); 8.69 (s,
§ " /N_ 1H); 12.68 (s, 1H).
N




met 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
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Ny Bthieoias-earbhOylated
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H) o 2. 2
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kyanb2s- Byt Hipfrrole-2- /
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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-

BE(BS) (5. 8 KHe. 2Hbr
’§§%@'§0§1§ X O EIER N
(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




y1)-4-(1- et hyl

-1H-1,2,4-tri

azol

-5- 3H): 3.34 (s,

3H);

3.37 (m 2H); yl )t hi azol e-5-carboxylate 3.58(m 1H);
WS208/16318 3H) ; 3.72 CiN (s, 3H); 3.96 (m 1HCT/EB268/050431
(m 2H); 7.75 (d, 1H); 8. &4 (s, 1H); 12. 67 (s,
1H). 105 ethyl 2-((35,4R)-4-(4-chloro-3-cyano- M
_af fa
Exs5 ungi pyrr ol e-2- C23H248PW045 119 and SM
—+ 08—t .
10 2 ABSUR)-4- (- ehlovoch-avaos MS (ES): 545 (MH) for Intermediate
yl ﬁ,ﬁy m d| -yl) thiazol .21 (s, 3H);|119and
3 é ym’ car boxyl at e 3%@3{2@1@7 © 3.58(m 1H); _
4 wboxﬁlmm(ﬁ%m ipcAd@8-( 2H); 7.76 (d, \ENth| ntermediate
, 1H; 8.71 (m 8.67 (m 1H); 8.84 (m 1H) 85
12 y@gﬁl ~(Ssmethpjpyrazin- 2-yl)th1azole-
5-carboxylate
Cl //
/N\ NIII < : _<\j§
H §
4 /\4
108 | 1y 2-((38,4R)-4-(4-chloro-3-cyano- | MS (ES): 533 (MH") for Intermediate
5-methyl-1H-pyrrole-2- C3Ha6CINZO4S 119 and
carboxamido)-3-methoxypiperidin-1- | '"H-NMR: 1.28 (t, 3H); 1.75 (m, Intermediate
y1)-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
N N (m, 1H); 3.94 (s, 3H); 4.29 (m,
. < > _<\ 3H); 7.77 (d, 1H); 8.55 (s, 1H);
R 9.17 (s, 1H); 12.72 (br, 1H).
O

Examples 109-125

The following compounds were synthesized according to the procedure described for

Example 1.

Ex

Compound

Data

SM




106 ethyl 2-((35,4R)-4-(4-chloro-3-cyano- M5 (ES): 548
(MH) for Internediate 5-nethyl-1H pyrrole-2-
w@2ebB2231$-N6045 119 and PCT/GB2008/050431
car boxam do) - 3- met hoxypi perigyn-1- 111-NMR 1.03 (t,
3H) 1.75 (m Internediate
4 /Q flllnrnn\lrldln’)\ll\fhla-/nln ’)I—l\ 2271 /c
EXs 4)C0na>03141d(s 3H) 86 5-carb®frate 3.36 (m 2H): |SM

—SH— 26— (T2 —7—5p
1 OIS (ES)T )5 (MHNRorL2. 68 | Lxample 92

($,1HL Ole_zg;a}cﬁfggamldoy@ 2008/ @8 /@%2008/ 050431

86 -efglg) Comp (ci)unfl llg)%to(ﬁ Sgl;hll?7 2}21 Ilé)ﬁ\r17 4

2/ oregmxypperdipgl-ghdod ongthyy ane- 5. thw-l% ral e-p-
?g-ﬁygﬁz 1.77 (m, I%E/E.lg(s,

ca 1%%?@1&9%%131 %@1 B%Pépg* peri g

yl)-4 razin-2-yl){hgzebem21easBoxy|ahe Cl

MBcib&yyliceédd (M) for
3.58 (m, 1H); 4.03(m, 1H); 4.15

n . (s, 3H); 4.29 (m, 2H); 7.18 (d,
< >{\ 1H);8.70 (s, 1H); 12.17 (s, 1H);
< /“_ 14.15 (s, br, 1H).

110 | 2-((35,4R)-4~(3,4-dichloro-5-methyl- | \1q (ES): 540 (MH") for Example 93
1H-pyrrole-2-carboxamido)-3- CysHyuCLNGOLS
methoxypiperidin-1-yl)-4-(3,5- '"H-NMR: 1.77 (m, 2H); 2.19 (s,
dlmethylpyraz1n-2-y1)th13.z016-5- 3H), 2.31 (S, 3H), 2.46 (S, 3H),
carboxylic acid 3.27 (m, 2H); 3.37 (s, 3H);

Cl Cl
o 3.58(s, 3H); 3.58 (m, 1H);
) N”QN s 4.03(m, 1H); 4.29 (m, 2H); 7.18
H L K J OH
3 N (d, 1H); 8.4 (s, 1H); 12.16 (s,
N
7 N | 1H).
=
111 | 2-((35,4R)-4-(3,4-dichloro-5-methyl- | \sq (ES): 541 (MH") for Example 94

1H-pyrrole-2-carboxamido)-3-
methoxypiperidin-1-yl)-4-(6-
methoxypyridin-2-yl)thiazole-5-

carboxylic acid

\

N
\

(0]

\

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).




Internmediate 119 and Internedi ate 85 C24H26C1LN7045
\ (\ / cf \ 108 et hyl
WQ@2(0885244R) - 4- (4- chl or o- 3- cyano- 5-net hyl - 1H ppeT/GB2602/050431
car boxam do) - 3- net hoxypi perlgign 1-
yl)-4-(1-net hyl -1H i m dazol -

\ll\fhl \ - £22 (NALLY
et M@Q‘I—a‘—g—g—‘% - P

Exf o Compasmdedi ate 119 and Inte Pr?é%}ll ate 12 SM

EES P A S e B TR VN 52&4)(1\4%38 (;r.,, Example 95

(S?MHi%rﬁﬁes_Qrsagrmml& 3 53173@21{21‘;51% @%‘ 72 (b 1H)
¢ , r,
methagypiperidi- l-yl)ﬁ;&}m es 1094D6R: Th® {6 J1oM2NY (s

C O ized ag¢cording to the procecgur
dpsc?"bﬁ‘g LIPS iy ST N M
carboxylic acid 3.58 (m, 1H); 3.99( s, 3H); 4.28
C'/ \C' . o | 2m); 450 (m, 1H); 717 (d,
O e O” s | 1H): 7.30 (d, 1H): 7.89 (s, 1H);
H % J OH
0] O\ N

8.62 (d, 1H); 12.16 (s, 1H).

D

\
\
113 | 2-((3S,4R)-4-(3,4-dichloro-5-methyl- MS (ES): 526 (MH") for Example 96
1H-pyrrole-2-carboxamido)-3- Cy1HyCLNGO4S
methoxypiperidin-1-yl)-4-(5- '"H-NMR: 1.77 (m, 2H); 2.19 (s,
methylpyrazin-2-yl)thiazole-5- 3H); 2.61 (s, 3H); 3.40 (s, 3H);
carboxylic acid 3.38 (m, 2H); 3.59 (m, 1H); 4.00

9.29 (s, 1H); 12.14 (s, 1H);

o ) \Cl ' o | (m, 1H); 429 (m, 1H); 4.46 (m,
N NHO“ s 1H); 7.16 (d, 1H); 8.68 (s, 1H);
\
/4”2 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- Cy1HyoCLFNsO,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

12.16 (s, 1H); 12.82 (br, 1H).

cl — cl ] o (m, 2H); 7.17 (d, 1H); 7.54 (dd,
N NHON ) 1H); 7.79 (t, 1H); 8.46 (d, 1H);
" o v K / OH
O\ N

N
N\




Data SM 1 WO 2008/ 152418PCT/ GB2008/ 050431 - 87 - Ex
Conpound Data SM 109

WQ2(08344R) - 4- ( 3, 4- di chl or o- 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,
T Ea (o TRhmafoiR o |50
i- @P%’PZTWHL HD;: (ﬁ ch!jou)r 035 PEINIMIR- 1.77 (m, 2H); 2.19 (s,
- - O -
m BX{O?% @élrzz ST "0 (3, §3H): 3.40 (m, 2H): 3.37 (5, 3H)
di| obbyyljzyacakzi n- 2- yl ) t hi azol ¢45 rboxyhi £ agird ,Gic
M QES) 540 (MH+) for Exanpl@ 3% RPN fm Db 4Ts
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 yD-A 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);
Cl
4.13 (m, 1H); 4.39 (m, 2H);
C{ ° (e, 1H); 439, 2H)
\ 4.90~5.06 (d, 1H); 7.29 (d,
4 §N/N_ 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

H I N\ N 111

2- ((35 4R) 4- (3 4- di chl or o- 5- rrethyl

Q

mmm_na/\n—\oo

'Y

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

DORbAGALRBRCT/ GB2008/ 050431
M 112 2-((3S, 4R)-4- (3, 4- di c

11 o My for
6]
|
N
/ N
oy

/ \ N©_<\

§
F

ST 35 (m
D (1 291

3H%\/i!151 %X3H) 3. éélu(nna, 1[1)13)t .,

Bo0o3 51 ed. H;H) 4. VB(ES) :
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).




Exanpl e 95 1H pyrrol e-2-carboxam do) - 3-

C22H23C12N505S
wa 2009/16208 2H) ;
met hoxypyri di n-2-yl ) thi azol eg

3

2.19 (s,
40 (s 3H) ;

LN - 28 ClCl /m ’)I—I)

nmet hoxypi peridin-1-y1)-4-(4- 1H NWVR

: p- 3H);
carboxylic acid 3.58 (m 1H);

PCT/GB2008
3.32 (m 2H);

4-50 /m 1I—I) A Ry A .
i)

/050431

3.99( s,

ExH

Conmiruilﬂ) 7.30 (d, 1H);

7,

Patgs, 1H);  8.62 (d,

SM

1215

S IR LTI deoro- 5

( Mdehyfl-QH- @@M@Qecagﬁ)xamldo)-
3-methoxypiperidin-1-yl)-4-(1-
methyl-1H-1,2,4-triazol-5-yl)thiazole

5-carboxylic acid
//N

O

Cl

O

N

)

AN~

MSESY: SQMES) for 526

C0H21CINgO4S

'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




1H pyrrol e- 2- car boxam do) - 3-

C21}{22C12N604S

met hoxypi peridin-1-y1)-4-(5- 1HNWVR 1.77 (m 2H);

wQ@209/16=18  net hyl pyrazi n-2-yl)thi azol e-5- 3H)PCRG81008/050431
(s 3H); 3.40 (s, 3H); cargpxylic acid 3.38 (m 2H);
3.59 (m 1H; 4.00 ~OQ (m 1H); 4.29 (m 1H);
/!AR = o1y 7162 h 863 (o1 H)
Exg 239’“(150““11|—|) 12. 14 (s 1H) baﬁfN\ 15.75 (s, 1H). SM
124\I T2 Tty Example 107
2-((3S,4R)-4- (4 chloro- 3 cyano 5- MS gES) 517 (MH ) for
methyl-1H-pyrrole-2-carboxamido)- | CaoHorCIN;O4S

3-methoxypiperidin-1-yl)-4-(5-
methylpyrazin-2-yl)thiazole-5-

carboxylic acid

: N,,@{\ 3?
R

'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).

125

2-((3S,4R)-4-(4-chloro-3-cyano-5-
methyl-1H-pyrrole-2-carboxamido)-
3-methoxypiperidin-1-yl)-4-(1-
methyl-1H-imidazol-4-yl)thiazole-5-

carboxylic acid

Selee

B

N
Cl

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




M5 (ES):
1H pyrrol e- 2- car boxam do) - 3-

529 (M#) for

Exanpl e 97

C211- 120C12FN5045

woredosozps peri di n-1-y1)-4-(3- 1HNVR 1.77 (mPCFH:B2008/050431

2.19 (s, fluoropyridin-2-yd3thiazole-5- 3H); 3.37
(s, 3H); 3.40 (m 2H); carboxylic acid 3.56 (m 1H);
3+-96—(m—1k)—4-26 laWal 2l 7L )
Ex7 §4?“(RPdmd H OH 1H): 7.79Data 1H): 8. 46 (d 1H): | SM
12@‘)3@‘%@@4&@@ 'é‘g%t% 5431 M%giéf“ém (M+H). Yo Intermediate
{[(3,4-dichloro-5-methyl-1H-pyrrol- | '"H NMR: 1.84 (m, 2H), 2.18 (s, | 103 and

2-yl)carbonyl]amino} piperidin-1-yl]-
4-(1-methyl-1H-1,2,4-triazol-5-yl)-
1,3-thiazole-5-carboxylate

Cl Cl

3H), 3.34 (m, 3H), 3.72 (s, 6H),
438 (brs, 1H), 4.53 (d, 1H),
476 (d, 1H), 7.13 (d, 1H), 7.32

(brs, 5H), 8.02 (s, 1H), 12.18 (s,

1H).

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 Cl 5
W
ane
O\‘ N N
O (]

N
: O \

'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




Ex Conpound Data SM
2-((3S,4R)-4- (3, 4-di chl or o- 5- net hyl 1H pyrrol e- 2- car box

w@peooda32438 fl uoropiperidin-l-yl)-4-(3 -
fl uoropyridin-2-yl)thiazol e-§_

PCT/GB200
car boxylic acid %S

8/050431

(ES): 529 (M) for C21H20FC 12N 5 0 S 1HNVR 1.77
’)I—I\ 210 /c QI—I\ 340 /!rn ’)I—I\ 3-3Z /c QI—I\
EXs ‘Eompaund) - 396 (m 1H) ; DM (m 2H): 7.17 gg B SM
o T, oy (S oD R N o] premedie
814(3, 4841@%6%)75%@111}3 ﬁr%lgk INWVRyt, 11138, Ségm 2ZH)2.22(s19| 103 and
g‘ gg(l)zbgrbppgl']amﬁng%npgf?ldulﬂ)yl]-4 %)%E?S@éfli 348_(4%_1%0{%1 3 pintermediate 6
1H); A gy 14 0<(s 1|-|1 j, 209418 (nS2H)LEp5 (d, 1HVE
( %@@%&%Mﬁﬂh&gz‘%i 1H2 4q% C 3}}%) Z (2%372‘134( NMVR:
1] 8&boxgladH); 2.20 (s, 3H): 338 GdD-2HP. (A3 BLR g
(dd, 1H); I3d97 (H)S 3H); ?al4 E')HD’ 81 dl, 141)4372((m 118H) ;
4 , 1H); 7.16 (d, 1H) . 7.30 1H, 7
(d, IH); gj;p C1H): 12,12 ;751%1}1.%’ 1\%5(5’ .
200 /1{}?24 SP@EZOOS/ 05,9431 - 90 - Ex Conpound Data
SM 118 2-@(3"Ss! 4-(3,\-dichl oro-5 - nethyl -
1H pyrrgl e-J2-carb ' - 3-
fluoroidin-l- -4- (5-
met hyl pywazi n- 2-yl hlo\@ol e-%- carboxylic acid cici M
(ES): 514 (M) for Exanple 101  C20HL9CL2FN603S
, 0 (%, )1, : i
1301-3 "EWF2 [}3§¥R}«gﬂ(‘%%q fox )?ﬂ HNMR L. lﬂtbﬁ{}% ¥, 8451‘@')3 Intermediate
(|T1{[(2H}d1clzﬂlo®25-51dﬂafl{1d1 pgmﬂ)l- '72217 P bIS (sl&bl) 38346(81 QH) 103 and
10 1 @nd Baminol pivaidie 1) 8% 1245 il 436" T 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\_/L( 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-y1)-1,3- | (d, 1H), 6.92 (s, 1H), 7.21 (d,
thiazole-5-carboxylate 3H), 7.31 (d, 2H), 7.74 (d, 1H),

Jj\( 8.12 (s, 1H), 11.62 (s, 2H).




119 2-((3 S ,4R)-4-(3,4-dichloro-5 -nethyl -
1H pyrrol e- 2- car boxam do) - 3-

wo basenspiperi di n-1-yl)-4-(3- PCT/GB2008/050431
fl uoropyridin-2-yl)thiazol e-§_carboxylic acid cici M
(ES) 517 (M#) for Exanple 102 C20H17C12F2N503S

1L NVR. 1 97 /m ’)I—I\ ’)10/ QI—I\ 320 /m 10 -

Ex3| €gnpornd(dd, 1H): 4.01 (m qua 4.32 (m oH):  |SM
1

132? mﬁ%}_%@é%m ggl( §5 CEI_H;’S Intermediate

¢ L4 ~chloro-5-methyd PQ-p2rro(-25, 4R)2H§ 1148 GshBH§ G- B @y aHAR- St 104 and

gﬁ@@%[g;&;f ”5}@%5111?@5%?[“@ 4 (s, 1H), 4.14 (q, 2H), 4.36 | Intermediate
et gt e e« 1
cmma@mems IHNVR 174 (IIEEAS8 @ 20),0520-7.38 ) ||
3 ; 3.50 (s, 3H); B 1H);
4 . 4,28 §f’n 2E)|); '75513»(7%2%@#@ 1@0905?151{
1 ;,@H); 14.20 (by pmdHs): 571 (M+H),
ANN, NN
OH
o \_

133 | Methyl 2-[(3S.,4R)-3-(benzyloxy)-4- | "HNMR: 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 / 1H), 6.94 (s, 2H), 6.95 (s, 1H),
7.25 (m, 2H), 7.28 (m, 3H), 7.71

N0
H d, 1H), 11.60 (s, 1H).
O .« N _N N (
hg

o \
o 5
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, 5H), 7.53 (m, 1H), 7.72
| N | H . (d, 1H), 7.81 (t, 1H), 8.51 (s,
"0 O\‘ONY 1H), 11.61 (s, 1H).




wW®R002242428 ( ( 3S, 4R) - 4- (4- chl or o- 3- cyano- 5-

met hyl - 1H pyrrol e- 2- car boxanyglo) -

- - - - 0# \N N - WO
2008/ 152418PCT/ GB2008/ 050431 - 91 - Ex Conpound Dat a

3- met hoxypi peridin-1-y1l)-4-(1-

Ex

at Compoung Vs (ES): 506 (MH+

B oo a oo o

SRS SIS

—~

3'.—‘

ﬁ{[(i%mﬁgmll%th{jum%) Qs 4
bylioar @Igélanm}o}@lr(ememﬂﬂo‘l 3]

by arbokyate- 2- yl ) t hi azol e-5-c¢
E%]: 503 (M#H) for Exanple

H
wr

N .
"o O‘ N N
: ARG =W/
0]
o\

thi azg' P~V ~N .- V4 haovyvli o
e

PCT/GB2008/050431

Daga Exanpl e 104

SM

ST TIPS

sfg

g&dr(@,_lg{) 3.42 (d 2H) 350

T@X%z)%%g%z | 13$hﬁzﬁle°§i‘; bgﬁam €OhH) 3415 (g, 2H), 4.35 (m,
ABBOXAAS G, AEN),0.86 (d, I N) VB

1635 s T 139 D37 76

(d, 1H), 8.75 (t, 3H), 11.60 (s,
1H).

n,{ntermedlate

28 (N5 @ﬁDLH)82Q§ (é CB,H)lH 104 and

Intermediate 6

136

Methyl 2-[(3S,4R)-3-(benzyloxy)-4-
{[(4-chloro-3-cyano-5-methyl-1H-
pyrrol-2-yl)carbonyl]amino } piperidin-
yl]-4-(1-methyl-1H-1,2,4-triazol-5-yl)-
1,3-thiazole-5-carboxylate

'HNMR: 1.86 (m, 2H), 2.21 (s,
3H), 3.58 (m, 4H), 3.72 (s, 6H),

1 3.85 (s, 1H), 4.38 (br s, 1H),

4.59 (d, 1H), 4.67 (d, 1H), 7.19
(s, 3H), 7.28 (s, 2H), 7.74 (d,
1H), 8.01 (s, 1H), 12.58 (s, 1H).

Intermediate
105 and

Intermediate 9

137

Ethyl2-[(3S,4R)-3-(benzyloxy)-4-
{[(4-chloro-3-cyano-5-methyl-1H-
pyrrol-2-

yl)carbonyl]amino} piperidin-1-yl]-4-
(1H-tetrazol-5-yl)-1,3-thiazole-5-
carboxylate

Cl CN

'HNMR: 1.12 (t, 3H), 1.85 (d,
2H), 2.18 (s, 3H), 3.34 (d, 1H),
3.84 (s, 1H), 4.14 (q, 2H), 4.36
(d, 1H), 4.51 (d, 1H), 4.73 (d,
1H), 7.20-7.38 (m, 5H), 7.72 (d,
1H), 12.09 (s, 1H).

Intermediate
105 and
Intermediate

112




IHNVR 1.76 (m 2H);

3.

WO 284/1618 1H) ;
\L",

50 (s, 3.60(m 1H);

8.78 (s, 12.30

3H) ;

RO Sttty )4 (3

2.20 (s,
3.99 (m 1H);
15. 28 (bCT/GBRY08/050431
123 2-((35, 4Ry7
met hyl - 1H- pyrr ol e- 2- car boxam do) -

3.33 (m 2H):
4.28 (m 2H)

3H);

1H);
4- (4-chl or o- 3- cyano- 5-
3

(s,

(3-fluoropyridin-2-yl)-1,3-thiazole-5-

carboxylate

Cl

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).

Ext | Widdi n- 2-yl1 ) t hi azol e- 5D boxylic acid //N d SM
13 | :1'21. -3-( gﬁz’y S ia (‘:W%Zﬁgﬁm §|= I},,%SS, Intermediate
3| 3f4{chlorsB)cyaBe-580&MhyllH, 3| €8 36m 3. 135, 3A),363 (M, 2H) 105 and
7%4 (n} 1H: 7.78 (m 2H); 8.46 (d, 15; 12.76 (br, .
1 Hpyrrol-2-yl)carbony!amigg) pprygigint 5 2 k. gt GdylgsodB - | Intermediate 8
9% 1y1 X oMy Bl A 1M 3.82 (s, 1H), 3.97 (t, 3H), 4.32
imidazol-2-yl]-1,3-thiazole-5- (m, 2H), 4.48 (d, 1H), 4.72 (d,
carboxylate 1H), 6.94 (s, 2H), 7.18 (s, 2H),
Cl CN O/ 7.25 (d, 3H), 7.63 (d, 1H), 12.60
| | H (s, 1H).
0
O \_N_N N
0 A
o /
0
o \

139 | Ethyl 2-[(3S,4R)-3-(benzyloxy)-4- 'H NMR: 1.05 (t, 3H), 1.78 (m, | Intermediate
{[(4-chloro-3-cyano-5-methyl-1H- 1H), 1.91 (m, 1H), 2.23 (s, 3H), | 105 and
pyrrol-2- 3.43 (m, 2H), 3.83 (s, 1H), 4.08 | Intermediate
yl)carbonyl]amino}piperidin-1-yl]-4- | (q, 2H), 4.23 (d, 2H), 4.45 (d, | 86




124 2-((3S, 4R) -4-(4-chl oro- 3-cyano- 5-

nmet hyl
w2008t bxaxy/pi peri di n-1-y1)-4-(5-

- 1H pyrrol e- 2- car boxam

met hyl pyrazi n-2-yl )t hi azol e-

(ES) 517 (M#) for Exan'ple 107 C22H22C1N7045
Exs §39n(lmun21H) 3.35 (s, 3H); $. 98 (r SM
14q Fa TR N YRS TRy AL P 78T, 1 - Intermediate
1 ({L(Bii;hiﬂo%) Bleylafio-Shh@hg= ﬁ{nyaHQH§ 2.00 (d, 1H), 2.23 (s, 3H), | 105 and
mgt yI 1H pyrrol e- 2- car boxamn do )
3{ mBtrPlokypi peri di n-1-y1)-4- (13 3(d, 2H), 3.84 (brs, 1H), Intermediate 6
fhi.azqlg-5- i '
g‘ &B{}éb%@ aﬂ]ug%é%e n;/ il)fy U ") as Q.rggl (g, 211%%&%@41, b afs4
CR Ut 226DN1D43 thlezNM?ﬁ 1.75 (i, 12B)4.72(@UH)S7.18 (s, 3H)H
3]/33. (m, 2H); 3.36 (s, 3H); , 3H;
3 %fb?ﬁflatftbi) 4.26 §f’n 2E)|); '73531;7( 1 S;%HW ((85o(rbf§> 37
(S'culH) 2R \ I\ Ny1), 8.79 (m, 3H), 12.61 (s, 1H).
W

do) -

carboxylic acid ci/;

PCT/GB2008/050431
S

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

o
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).




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/ 050431¢g _ 93 - Ex Conpound Data

SM 126 Met hyl 2-[(3S, 4R) - 3- (%enzyl oxy)-4- M5 (ES):

604 / l\/l.l.l—l\ Lnt-ok nr‘g_d_l_af Q

EX{[F@Hmfuinélhl or o- 5- net hyl - 1HpPra|t%>|- 1H NMR 1.84 (m|SM

T O g AT T e PO

3Hichfrd2- Iﬁéth?fﬂ)l f yhiat-gr medi dBE[)93 34 (d lH) 3 84 (s, lH)

4] (1- et hy| - 4-triazol - 1H),
3] SBeighonylqpino) pieidi] a0ot-e]| 360Uy Ho S0l T 41,
1 1 cl r
! K%H-iejrj’a%gﬁ?—g’l)-l'ﬁ-itm rﬁ}?@s °N Kih 1687788 (2h), $202 455
carboxylic acid (m, 5H), 12.09 (s, 1H).
cl cl
(RS
Ho o LN N~
s
H
OH
o}
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- (s, 3H), 3.31 (m, 1H), 3.46 (t,

yl)carbonyl]amino } piperidin-1-yl]-4- | 3H), 3.61 (s, 3H), 3.82 (s, 1H),
[1-(2-methoxyethyl)-1H-imidazol-2- | 3.97 (t, 3H), 4.32 (m, 2H), 4.48
yl]-l,3-thiazole-5-carb0xylic acid (d, 1H), 4.72 (d, 1H), 6.94 (s,

2H), 7.06 (d, 1H), 7.28 (s, SH),

m( O g {j] 12.09 (s, 2H).

144 | 2-[(3S,4R)-3-(benzyloxy)-4-{[(3,4- 'H NMR: 1.81 (m, 2H), 2.19 (s, | Example 128
dichloro-5-methyl-1H-pyrrol-2- 3H), 3.42 (m, 2H), 3.81 (s, 1H),
yl)carbonyl]amino} piperidin-1-yl]-4- | 3.95 (m, 1H), 4.38 (m, 2H), 4.47
(3-fluoropyridin-2-yl)-1,3-thiazole-5- | (d, 1H), 4.76 (d, 1H), 7.13 (d,

carboxylic acid 1H), 7.26 (s, 5H), 7.59 (d, 1H),
Cl Cl 7.85 (m, 1H), 8.49 (s, 1H), 12.12
| [ H
N N.. (s, 1H), 12.84 (br s, 1H).
H
O v




\'NJ
11INVR 1.82 (br s,

00 \ 127 Methyl

2H),

2-[ (35, 4R) - 3- (benzyl oxy) - 4-
2.17 Internedi ate

W@ po8/1824a8 chl or o- 5- net hyl - 1H-pyrrol - (s, 3H), BCL8Bt®S/050431
3H), 3.31 (m 103 and 100 -
2 yI ) car bonyl ] am no} pi peri di n- 1- yl]- 1H), 3.46 (t,
2. 61 ( S L nt-ernedi-at-e—3
EX4- Fpn(lzuwét hoxyet hyl)-1Himi §&26- 3.82 (s, 1H), 3.9fSM
145 49 [&? ﬁ%)-%-gﬁenm)%xx}ﬂ %33216‘ i RT\ m) “' Example 129
2HYichlor6-rhethy L Hl.pyrrol-21 7. 25 H§,,3 Sim, 41}2} @%2((§ IPBH)
NI HN, 00 %/ f 8 Et hi/ [ 5 4R) Zibenzyl oxy) - #-
MBYDEhonydBmingpigeridind Il 4t , 1H), 4.51 (d,"1H),
U (Redifibe) 9Rom R BRIy - 1H Pl’t%‘td, 1H), 7.23 (s, 5H), 7.13
carboxylic acid (m, 1H), 8.83 (d, 2H), 9.24 (s,
Cl 1H), 12.01 (s, 1H).
I
146 | 2-[(3S,4R)-3-(benzyloxy)-4-{[(4- 'HNMR: 1.72 (d, 1H), 2.10 (d, | Example 131
chloro-5-methyl-1H-pyrrol-2- 1H), 2.22 (s, 3H), 3.45 (d, 2H),
yl)carbonyl]amino} piperidin-1-yl]-4- | 3.84 (s, 1H), 4.16 (s, 3H), 4.31
(1-methyl-1H-1,2 4-triazol-5-yl)-1,3- | (brs, 2H), 4.57 (d, 1H), 4.65 (d,
thiazole-5-carboxylic acid 1H), 6.95 (s, 1H), 7.14 (d, 3H),
7.28 (d, 2H), 7.76 (d, 1H), 8.28
b\( G (s, 1H), 11.65 (s, 1H), 15.81 (s,
\;{l\l 1H).
(j -
0
147 | 2-[(3S,4R)-3-(benzyloxy)-4-{[(4- 'HNMR: 1.85 (d, 2H), 2.18 (s, Example 132

chloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
(1H-tetrazol-5-yl)-1,3-thiazole-5-

carboxylic acid

b*o

{:‘N
H
OH

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).




1H NMR 1.15 (t, 3H), 1.87 (m 103 and

2-yl)carbonyl ] am no} pi peridin-1-y1]- 2H), 2.19 (s,
WQak)og/12244% (m 2H), Internediate PCT/GB2008/050431

4-(3-fluoropyridin-2-yl)-1, 3pyhi azole- 3.87 (s, 1H),

408(q, 2H), 4.38 86 b5-carboxylate (m 2H), 4.49 (d,

474 (d S\ G317 15 (d 1) 7 25 (o
EX54)C0mp01m%4 (d, 1H), 7.78 (mPaf¥), 8.48 - (s, 1HSM
Sro O R.

8 R S PF Ba3008 B804 31 | O 1857 B3B! Dat pEmPe 132

'S

SIMCAIR - Etnithy 121 - gi’o@oléli?) 3-(b
(34d|chloro net hyl - 1H p

yDyahemolepipanmnssipi- b4

iLi:P{%ﬁ:fﬁ%%xiﬁﬁmﬁ THee

¥8-1(3-thiddd)e-5Lafoxylic acd) ,
9, 3.84 (s, 1H), 4.13 (q,

ICIIH), 4.79 (d, 1H), 7.16
-I)mw 1H), 8. e(d
. 36~

Py

(s, 1H).

e=r@g33quy3} @n, 1H), 3.46 (1,
nSI[L)y.’:l?].(s 3H), 3.82 (s, 1H),

S
SRR R
2(@UH)s4. 73@,,1}5, @94 (d,

25?{3,19-95 ?S? ﬁ}i
108 (m, 3 By ¥ {a, (11319, o

) m, 343

149

2-[(3S,4R)-3-(benzyloxy)-4-{[(4-
chloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino} piperidin-1-yl]-4-
(3-fluoropyridin-2-yl)-1,3-thiazole-5-

carboxylic acid

F
N /N —
*{:Z’}
OH
(0]

Cl

'HNMR: 1.67 (d, 2H), 2.18 (s,
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).

Example 134

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

0 O\l _N_ /=N
7 Y{(NJ
OH
(@]

Cl

||
N

ZT

'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




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 102 -
2-yl)car bonyl ] am no} pi peri di n-1- yl]- 3.84 (s, 1H),
414 /n 426l nt erned-at-e
Exg) Fpmn%mﬂazol 5-y1)-1,3-thi aP¥te-5- (d, 1H), 4.51 (pSM
15T B0 H B By B 12, ot 6tk J). T T 7. | Example 136
N bhloro-3% a;Q) Simetid 4 HVp{holk 3H 3 52 Sm 4H), 3.79 (s, 3H)
2; &(35 4R) - 3- (benzyl oxy)-4- 1 3_éd 25% . L9
($; M)@ﬂ@onﬁl&arame}plpfrechndmlbr o3§4rf@t D439 Gysr Bk 2-
3 *lt-(l?fne?tﬁyl(fﬁ-1?2,11-ma%o?-§-yﬁ)§ 247 AOfHRAYS (d, 1H), 7.19
1,3-thiazole-5-carboxylic acid (d, 1H), 7.27 (d, 5H), 7.95 (s,
N 1H).
/4
Cl 7
| L H
T O
H
O (o NN N N-N
O = \
CH
O
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).
cl CN
I I 5
b
f "
153 | 2-[(3S,4R)-3-(benzyloxy)-4- 'HNMR: 1.82 (br s, 2H), 2.17 Example 138

{[(4chloro-3-cyano-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

Cl CN

| |
O Q/N N
7 I{:«J
OH
O

ZT

N
H

(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), 7.18 (s, 2H), 7.25 (d, 3H),
7.63 (d, 1H), 12.60 (s, 1H).




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_gp3-carboxyl ate 3H), 7.31
(d 2H) 7.74 (d, 1H), a 8.12 (s, 1H), 11.62 (s,
WO

N N\ I\I'If'\\

EX2 )@@mmlzmispcw GB2008/ 050431 - Ex Conpound Dat pSM

K (N TETR Ty A A (my&;fgzmaﬁ T G| xample 139

pi I@BlbtdiBJ%yhncyﬂ—]me‘ihyl(l ©bIe aqu)Szyzllas- 3H§3-3t4fﬂ @I}g 5t
carboxyl ate Cl IH NVR - 1.12 (t, HS,,
2 #-ylwa@nygam@pljplp@@a-1(3d] L|3|)81 (8. léﬁ) 6@3 ('111-%) 1H), 14

5
o g Cleordpytine S Attt B2 Bhosh 494 iy s g
( $ 5-chHjoxyMBadi&ES) : 571 (M+H) . | (d, 1Bt hy8 (d, 3H), 7.23 (d,

21[(3S, 4R) - 3- (benzyl oxy) - 4- 4-chlorg-5
Y
y

met hyl -ZH pyrrol -2- yl)car boﬁ%] 7 ¥ ol 1), 7.87 (m, 2H),
[ pml -y1]-4- [1-(2- met hexyahhyi) 12 Hsignggz 01- p-
N3

N

I e- 5-rcar boxyl at e
O
\r/

&P
OH
0

155 | 2-[(3S,4R)-3~(benzyloxy)-4-{[(4- 'HNMR: 1.84 (d, 1H), 2.03 (m, | Example 140
chloro-3-cyano-5-methyl-1H-pyrrol- | 1H), 2.21 (s, 3H), 3.45 (m, 2H),
2-yl)carbonyl]amino}piperidin-1-yl]- | 3.84 (s, 1H), 4.12 (m, 1H), 4.32

4-(pyrazin-2-yl)-1,3-thiazole-5- (m, 2H), 4.56 (d, 1H), 4.65 (d,

carboxylic acid 1H), 7.15 (s, 3H), 7.25 (s, 2H),

. 2 7.94 (d, 1H), 8.87 (d, 2H), 9.25
| N | N (s, 1H), 12.97 (s, 1H).

0 ON N /=N
A%
OH
(0]

Examples 156-158

The following compounds were synthesized according to the procedure described for

Example 43.

Ex | Compound Data SM




1IH NMR 1.82 (br s,

3.

wdak)og/ 122497 (t,
(d,

7

2H), 2.
3.46 (t, 3H),
3H), 4.32 (m
1H), 6.94 (s, 2H),
28 (m 3H), 7.71 (d, 1H),

L[ Qg /ID\ 2 / hnn-)\ll nV\l\ 4

31 (m 1H),

6. 95 105

17 (s, 3H), 3.13 (s,
3.61 (s, 3H),
2H),

3H),
3.82 (s,

1H), 7.25 (m 2H),
11.60 (s, 1H). Et hyl

r/4 r\hlnrn [

4.48 (d, 1H) PCHGB2008/050431

EX_ [

Oﬂllﬂ- pyrrol 2- yI )ca

Qéﬁﬁyl] ani no }

SM

15(?i
(|

fww

’:’PU""

Swsn

b

12 s i o

RN AR SRR TR I
1lHl I(ZT}I ())@dfﬁonyﬂ

4)3 prqp@yp{psrldmkb yllgt- @srng&l

cibopydawed Data SM 135 Et
BS 4R),- 3- (benzyl oxy) - 4;
di ate {[ (4-chl

. 35 F 2.19 (s
€arNon o} pi peni di
42 (

oH) mnt
DY T azi n- 2 ‘égf
35 (m rboxyl te
H) | cl\ 6.'85 (s,
3,

i, 1H), 8.75 (t, 11. 4
et hyl  2- [ (3S, 4R) - 3- (benzyl

R BE 0 PMSPy 1 3

AP 0683.(t,3H), 1.27 @b, 115) 11719I)(br
225855300, 3 digom 153
A TheT e taer iR 5 06
$H), 3.91 (brs, 1H), 4.29 (m, 2H),
b7 0 Bn FiobTa s, P g

185) . 104 and
1-yl]-4- 2.71 (s, 1H),
2H)

ate 6

5- (s, 1H), 4.15 (q,
4.56 (d,
76 NI

4.48 (d, 1H),

7124 (d, 5H), 7. ce
50 (s, 1H). 0o 136
oxy)-4- 11INVR 1.86 (m

5
)|

Intermediate

115 and

(98]

Intermediate 9

o)

4

157

Ethyt 24(3S,2R)-471[(54° 0 <4
dichloro-5-methyl-1H-pyrrol-2-
yl)carbonyl]amino }-3-
propoxypiperidin-1-yl]-4-(3-
fluoropyridin-2-yl)-1,3-thiazole-5-
carboxylate

Cl Cl

Ir=

"H NMR (400 MHz, DMSO-ds):
0.80 (t, 3H), 1.04 (t, 3H), 1.45 (m,
2H), 1.78 (br s, 2H), 2.18 (s, 3H),
3.37 (m, 2H), 3.60 (t, 2H), 3.64 (br
s, 1H), 4.05 (q, 2H), 4.29 (m, 2H),
7.09 (d, 1H), 7.56 (m, 1H), 7.80 (1,
1H), 8.45 (s, 1H), 12.14 (s, 1H).

Intermediate
115 and
Intermediate

86

158

Ethyl 2-[(3S,4R)-4-{[(3.,4-
dichloro-5-methyl-1H-pyrrol-2-
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

"H NMR (400 MHz, DMSO-ds):
0.80 (t, 3H), 1.04 (t, 3H), 1.45 (m,
2H), 1.78 (br s, 2H), 2.18 (s, 3H),
3.39 (m, 5H), 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
115 and

Intermediate 6




{[(4-chl oro-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 atigs9
yl]-4-(1-nmethyl -1H 1, 2, 4-tri azol -5-y1)- 4.59 (d, 1H),
4.67 (d, 1H, 7.19 1, 3-thi azol e-5-car boxyl ate (s,
3H), 7.28 (s, 2H), 7.74 (d, z/ Ncl' 1H), 8.01 (s,
Exahides 159-88 (s, 1H). \ ON-N -1) N 00 \
yI1Z-[(3S, 4R)-3-(benzyl oxy)-4- 1H NVMR 1.12 (t,
The 3Mljowing 86mpeinds mees symthicaized according to the procedure described for
Em‘%&) 4- chl or o- 3-cyano-5-net hyl -1H 2H), 2.18 (s, 3H),

A°(d, 1H), 105 and pyrrol-2- 3.84 (s, 1H). 4.14

Ex\ qu‘fﬂ'ﬂounﬁ- 36 ITnterned at e Data SM

159 | 2-[(35,4R)-4-{[(3.,4-dichloro-5- "H NMR (400 MHz, DMSO-ds): | Example 156
methyl-1H-pyrrol-2- 0.81 (t,3H), 1.47 (m, 2H), 1.79
yl)carbonyl]amino}-3- (brs, 2H), 2.18 (s, 3H), 3.44 (m,

propoxypiperidin-1-yl]-4-(1-methyl- | 3H), 3.58 (q, 2H), 3.65 (s, 3H),
1H-1,2,4-triazol-5-yl)-1,3-thiazole-5- | 3.91 (br s, 1H), 4.29 (m, 2H),
carboxylic acid 7.10 (d, 1H), 8.00 (s, 1H), 12.04

Cl Cl (s, 1H).
s

arey
0O .« N.__N N-N
o R =
H S\CNJ

OH

O
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,
Cl Cl 1H), 12.14 (s, 1H).

o) h g p




10

15

yl) carbonyl ] am no} pi peridi n-1-y1]-4- (d, 1H), 4.51 (d,

1H), 4.73 (d, 112 (1Htetrazol-5-y1)-1, 3-thiazol e-5-
wakos/172420- 7. 38 (m 5H), 7.72 (d, car boxyl at BCT/EB2008/050431

12.09 (s, 1H). CI CN  NNpg- NN 00 H\_ WO

2008/ 152418PCT/ GB2008/ 050431 - 97 - Ex Conmpound Dat a

SM Y 4 2 / hnn-)\ll nV\l\ 4

vit-hyl—2.L (35
Ex{ | F&nﬁﬂl“@ﬂo 3-cyano- 5- et hy1] Dar r ol - 2-yi ) car bonyl ]| SM

16€ S R4 G- 9501 et hoky RERYR)Y499ME SP-ds):y p Frample 158
Ln«;’etﬁ Jlay.pﬁeoﬁz car boxyl at e | Glo4 (QVH), I\Mﬁgrﬁtim 178

: g) 4R) - 3- (benzyl oxy)-4- { [(4-chl oro-

-.mf prboDHspHRQI-32- yI ) car bonylpr]s 3018 (s, 3H), %35 (m

P' ﬁ?orggghgp%n&{rgl 41)45@}7%1 %1— - OB)[IS, ﬁp?fp(b% s,yé'I)I),%.lgl (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




111 NWR: 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,

wabk)os 149 (t, 3H), 4.32 (m 2H), 4.48 (d, 1H) PCHGB2008/050431
(d, 1H), 6.94 (s, 2H), 7.18 (5. 2H), 7.25 (d, 3H),
7.63 (d, 1H, 12. 60 (s, 1H). 1H NI\/R 1 05 (t, 3H),

The% Ongg g%m}é&undi jere éreg%reil &1 g]plsmer @n%lgg(w; to %zs‘ymp& 1p2 from
start(r%émg:t@mls ‘fllls_tl)@§ ahd corilf!'sli)@)ndZn 9[1161% th%'z'gles 7Th% %eéﬁtm . Sde material was
taken Hr, HGXQS‘EGIQ)W@‘[QQH‘EM‘[hGT pmﬁzamv 152418PCT / GBZOOS/ 050431 -

98 - Ex Conpound Data SM 140 Et hyl

2-[(3S,4R) - 3- (benzyl oxy)-4- 1H NVR 1.09 (t, 3H), 1.79

Ex(d,| Eoin®oligg! ate {[ (4-chl oro-3-cyano- 5-get hy§mlH
H} 2.00 (d, 1H), 2.23 (s, 3H), 105 and_ pyrrol-2-
B3 (d, 2H), 3.84 (br s, 1H), |nterrred|@§e)6

ﬂﬁ}ole cﬁfbo&@]g -ahtihe]-3- ﬂllgroﬁfﬁ eridifar boxyl at Elngdnediate 117
g, 5 (br s, RlCI/ 1H), 8.79 (m 3H),

il (4spyrm§1 -2-yl- thzazole-S %boxth)'(lﬁﬁpﬂt 141- 155 The

fol | gpi.ng conpounds were synthesized adcordipg to the

proce (re described for Exanple 1. Ex |Conpound

N Chiral

3O {[ )
N © F

1
3.4
163%'_ PR R AR R e S S i  *1O, pfaediate G and
7
1

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




Data SM 141 2-[(3S, 4R) - 3- (benzyl oxy)-4-{[ (3, 4- 111
NVR 1.79 (m 1H), 2.05 (m Exanple 126
walp@bliszes 5- et hyl - 1Hpyrrol -2- 1H), 2.21 (s, E(Ei/GBBO(EABsmsl
(m 1H), yl') carbonyl ] am nqjgi_peridin-1-yl1l]-4- 3.81
(s 1H), 4.13 (s, 3H), 4.38

nrnfh\ll 141 2 4 frln-/nl [ \11\ 1 (br c

5 14y 4 58
1640, | S0, AR TEATHOre A aobp-a b bl By P ac] e date 60 and
7.1 )(Ifl)ﬁjle §®arbo¥1y§%n{1§0] 3H) (s ava 7. 22 gs’ El'f@r?ﬁgia%7ll9

(m , 1H), 12.9 br
H, N--methogy- p1peﬁﬂ1n|-Nyl} -4 (/Dnethyl-lH-
2008/ 122 ]38ny§:tT1{19z% eQ -car %9§1§clac1d et%yl_ este%x Conppund Dat a

SM | Pyrazo

CN
H
Jj\‘(N"’C
N N
H O N\(/
<|) S

167 2-{(3S, 4R)-4-[(3,4-Dichloro-5-methyl-1H- 542 | Intermediate 60 and
pyrrole-2-carbonyl)-amino]-3-methoxy-piperidin- 3.,4-Dichloro-5-
1-yl}-4-(1-methyl- methyl-1H-pyrrole-2-
1H-pyrazol-3-yl)-thiazole-5-carboxylic acid ethyl carboxylic acid ((3S,
ester 4R)-3-methoxy-

cl cl piperidin-4-yl)-amide
H
JI&KNC N (WO 2006087543)
H O A N\(/ ’
<|) S

Example 168
2-{(3S, 4R)-4-[(4-Chloro-3-cyano-5-methyl-1H-pyrrole-2-carbonyl)-amino]-3-fluoro-

iperidin-1-vlt-4-pyrazin-2-vyl-thiazole-5-carboxylic acid

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



142 2-[(3S, 4R)-3-(benzyl oxy)-4-{[(3,4- 1H NVMR 6 1.85
(d, 2H), 2.18 (s, Exanple 130
walp@bliszes 5- et hyl - 1Hpyrrol -2- 3H), 3.34 (d, 11@/(;33008/450431
(s, 1H), yl') carbonyl ] am nqjygi_peri din-1-yl1]-4- 4.36
(d, 1H, 4.51 (d, 1H), 4.73

o i oV b 1 sedetlon iyt p Gpieamentind vishyed 1 2 (5 mL)

The (s§lﬁ1érllfl)zvas §1c191|ﬁ21:g é}vr%‘tzhlﬁ}g‘l%d)hg%fﬂﬁl% adid; 3dnd the I\R/Rmpltate éha(t tf)?rmse’d was

coll@khd, wastcd vErdtawplceariPdtieddindht igh V&;Umm f&ZI mg,l-1php). ol -

MS@‘?%&'a‘F% %lﬁéﬂh% N - (1ty1] 4- 3H), 3.61 (s,

HNm DMRLA(S - 11@ 1, 95&m 2H); 220(s32) 3.50- 360 (m 2H 4.15 (d lH) 4.25-
2- met hoxyet Hi m dazol -

4, 43((m, 291H)4.90-548 (d, Mi] SBOGd, 1 H): 4281 &25) c&h}(t(szﬂ(ﬁb e a(hsdH()d

4. 72 (d, 1H), 6.94 (s, cicio/ 2H), 7.06 (d,
151%&3&1}?328 (s, 5H)., 12.09 (s, 2H. A 1,

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.

Ex Compound M/Z | "HNMR (300MHz) | SM

®)
169 479 | HNMR [DMSO- | Example
2-[(3S,4R)-4-{[(4-chloro-3,5-dimethyl-1H- d°]5:1.80-1.95(m, | 163
pyrrol-2-yl)carbonyl]amino } -3-fluoropiperidin- 2H); 2.17(s,3H);
1-yl]-4-pyrazin-2-yl-1,3-thiazole-5-carboxylic 2.21(s,3H); 3.35-
acid 3.42 (m,1H); 3.50-
3.70 (m,2H);4.15 (d,
_N__ Chiral 1H); 4.25-4.47 (m,
%“CN _(, j 2H); 4.90-5.05 (d,
” Y 1H); 7.45(d,1H);

8.85(d,2H)
;9.30(s,1H) ;
11.35(bs,1H);
15.10(bs,1H);

170 | 2-[(3S,4R)-4-{[(4-chloro-3,5-dimethyl-1H- 479 | H'NMR [DMSO- Example
pyrrol-2-yl)carbonyl]amino } -3-fluoropiperidin- d°18:1.79-1.91(m, | 164
1-yl]-4-pyrimidin-4-yl-1,3-thiazole-5-carboxylic 2H); 2.15(d,6H);
acid 3.35-3.42 (m,1H);

3.50-3.70
(m,2H);4.15 (d,




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

di chl or o-5- et hyl - 1H pyrrol_-3p .3H) ,

PCT/GB2008/050431
3.42 (m 2H), 3.81
(s, 1H) yI)carbonyI]am no} pi peridin-1-yl1]-4- 3.95

(

' | uor opyr i di n-2-y1) - 1, & gFAZbI
| :@N—(’v AU irl)am

& (br $
Qsl - 10(

HO

e- 5-

0CH
) -

d 1H) rpy. ,
8. 49 %Iéy 4%%’5'%5‘?;02

Hd): 443374-4% (me

1HWG.40(d, 1H);

Eé‘ 2% und Dat §
9.10(d,2H)
;9.40(s,1H) ;
11.30(bs,1H);

S-S

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
N oY 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- ) [ rAmpe
: 1.75-1. 166
pyrrol-2-yl)carbonyl]amino}-3- a6 : 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.
N N—’ N
N C ‘(S | 6.85(s, 1H); 7.82(d,
N O
© ] 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- d1 8 : 1.75-1.85(m, 167

methoxypiperidin-1-yl]-4-(1-methyl-1/-
pyrazol-3-yl)-1,3-thiazole-5-carboxylic acid

2H); 2.20(s, 3H);
3.25(s, 3H); 3.30 -
3.40 (m, 2H);3.60




SM 145 2-[(3S, 4R) - 3- (benzyl oxy)-4-{[ (3, 4-

di chl or o- 5- net hyl - 1H pyrrol -

w@ kjosastaenyl | am no} pi peri din-1-y1]-4-
(pyrazin-2-yl)-1, 3-thi azol e'1511

PCT/GB2008/050431
1H NMR 1.82 (m 2H),

2.18 s, Exan'ple 129 3 43 (m 4H), 3.82 (s, 1H)
4- QQ /hr S ""I! 451 \u’ 4716 /rl IS
7 ¢|3 car boxyl i C e d ri“r’ia' 1 G3111h,3- B | 0\(m

(s, 1H), 4.16 (s, 3H, 4.31

1 3t
2H); 6.80(s, 1H);

4356 T o3

1H); 12.10(bs, 1H);

'i
1

oM~ s,
'\6" ﬁ /ARY- 3N benzyl ox;
1 72H(d r\ESSS gExanpl e 131
chl or o- hyl - 1K pyytol -2- 1H), (2.
(d, 2H) | ) car borty®] ami no} pi peri

(1-methyl-1H1, 2, 4-triazol -5-yl1)-1,

. 57

(d, 1H), 4.65 (d,  thiazole-5- 1%0@)@4 dHiH)
6-95—(s;—iH)y—7FH4(d—3H); 776
(d, 1H). 8.28

Preparation of Starting Materials

5 Intermediate 1

Ethyl 2-chloro-4-pyrimidin-2-vl-1.3-thiazole-5-carboxylate

oS

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

10 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

15  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

20 1 from the starting materials (SM) indicated.

Int | Compound Data

SM




\ \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,
wWQ@ek)og/12418 (s, Exanple 132 PCT/GB2008/050431

chl oro-5-nethyl -1Hpyrrol -2-143H), 3.34 (d, 1H), 3.84

(s, 1H), yl ) carbonyl ] am no} pi peridi n-1-y1]-4- 4.36

/rl 110 4-51 /rl 1I—I\ 4’3

Int( 1HComoRg| - 5-y1)- 1, 3-t hil &Mre-5- (d, 1H), 6.88 ($5M
T ar UU VAR 2 \u, :
2 Ethi’& (9510(%_ -pyrle}lgl Aﬁ) M§EES5 (NN:}H 71. of Intermediate 24
40Dy|-1,Bithiazol ¥¥5-cA0KH3 a2 4 1 $ IRG i BBR QA0S 050431 - 101 -
Ex Corrpound
7\ NMR: 1.19 (t, 3H), 4.24 (q, 2H),
‘N> 7.92 (d, 2H), 8.98 (d, 2H), 9.29 (s,
N 1H)
I N\ o
O
3 Methyl 2'-chloro-2,4'-bi-1,3- MS (ES) (M+H): 261 for Intermediate 25
thiazole-5'-carboxylate CsHsCIN2O,S;
SS NMR: 3.84 (s, 3H), 8.02 (m, 2H)
—N
B
O—
o
O
4 Ethyl 4-[2,6- MS (ES) (M+H): 356 for Intermediate 26
bis(dimethylamino)pyrimidin-4- | C;4H;3sCINsO,S
yl]-2-chloro-1,3-thiazole-5- NMR: 1.21 (t, 3H), 3.08 (s, 3H),
carboxylate 3.10 (s, 3H), 4.25 (q 2H), 6.45 (s,
IH
— )
N
4 \>\N/
=N\
N
I N\ o
Cl/ks
O




Data SM 148 2-[(3S, 4R) - 3- (benzyl oxy)-4-{[(4- 1H NMR

1.82 (br s,
w@ bdosn 2458 net hyl -
3.46 (t,
3.61 (s,

2H) ,
1H pyrrol -

3H), 1H),

2.17 Exanple 133

'(S

3H),

3. 31 ( npC/EB2008/050431

yl)car bonyl ] am ngygi_peridin-1-yl1]-4- 3H),
3.82 (s

2-chloro-1,3-thiazole-5-

carboxylate

C13HoCIN,0,S,

NMR: 1.27 (t, 3H), 4.34 (q, 2H),
7.59 (m, 2H), 8.08 (d, 1H), 8.22
(d, 1H),

hdazola2e 307 (t 3E) 4 30
nD&ii‘)I e-5-carboxylic acid|f
\ %/I%QE%) |1(]1\)rl+ﬁi : %j ?ﬂ_ ( d _;ﬂtermediate 27
11 @@nethdﬂ rlmldl@szI 3- 1 C12H19M3O4g49
2-1(3S, 4R 3 (benzyl oxy)-zlﬁ\é\dg 1H NMVR: @ﬁ(‘l 2H) ,
2.1 1%2@16- @rhgmelatfu chl ¢ héﬂlﬁngHirl%%r ).2-
3K, 3.45 (m 3H), 3.79 (344K 21), 6.37 (s, 1H)
O
\ O
N\
I N o
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




yl') carbonyl ] am no} pi peridin-1-y1]-4- 4.02 (m 1H),

4.38 (m 2H), 4.51
W@ 3eoBhismmnopyri di n-2-yl)-1, 3-thiazol e-5- (d, 1HC¢T/EBZWS/050431
(d, 1H), 6.91 (s, carboxyljyg.acid 1H), 7.31 (m 5H),
759(m 1H), a\ 7.81 (m 3H) 8.51 (s, 1H), 11.61
C_ 0O (g 1I_l\ 1’)_3’) /m r\|1nr1_| 1r.n
Intz- Compernd3.- (benzyl oxy)-le}a[tM IHNVR 1,72 (d, 2PM

8 SHF CETp CIRHHARE 3 o4 (3,

yl
4.
(d
7.

ﬁl@ﬂi@@%’[h mm@haamm dil ke
yrazin 2

ylj&ﬂ th4azp§ %-@ar%ggmlgtea q
D1 ((? 5H), 7.72 (d,

il

) jJ | UI = L'
1}5@ﬂN3®3S4 02 (br S, 1
33/ Z‘c 3-t hi azol e- 5-

M é%é@eﬁﬁ)& az (. %111,)
3.81 (s, 3H), 4.22 (m, 2H), 7.24 (s,

Intermediate 19

:|) :

T,

o)
2H).
NNy /\> )
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-
5-carboxylate

N
N

N
c—
s

CoHgCIN3O,S
NMR: 3.73 (s, 3H), 3.81 (s, 3H),
7.03 (s, 1H), 7.21 (s, 1H).




c 1H), 8.81 (d, 2H), 9.41 (s, 1H), 11.61 (s, 1H),
15.39 (s, 1H). : N SI OH WO

WQ@008A1H2%18PCT/ GB2008/ 050431 - 102 - Ex ConpeurndBRasaso431
SM 151 2-[(3S, 4R) - 3- (benzyl_g%).- 4-{[ (4-
chl or o- 3- cyano- 5- met hyl - 1H pyrr ol -

faa] nnl nl nnrl il \111
Int4-El§0ﬁm0Hyfl 1H 1,2, 4-triaz 1H NVR 1.86 (mM
11 (s ﬂ}yﬁﬁf@io-\;-;gl Eﬁ%’ E_E :;é\/l ' _Dlr’ltermediate 21
4. I 8ich&hylIH-imida2&-2-y1}, 3- { ku lgzlgtg\f@zsar boxyl ic acid
(df 1 727(d,5,7.£1\§[ "7 1H). I
\ | 13-t thiazole-5-carboxylate R:2.03 (s 3H) 2.13 (s, 3H),
3.34 (s, 3H), 3.61 (s, 3H), 7.90 (s,
\N/\€7 2H).
Ne” =N
c— |
S OL
O
12 Ethyl 2-chloro-4-(1-methyl-1H- | MS (ES) (M+H)": 272 for Intermediate 22
imidazol-4-yl)-l ,3-thiazole-5- C10H10C1N3OQS
carboxylate NMR: 1.42 (t, 3H), 3.81 (s, 3H),
/ 4.35(q, 2H), 7.50 (s, 1H), 8.21 (s,
N
1H).
®;
N N
c— |
S O
'

Intermediate 13

Ethyl 2-chloro-4-pyridin-2-vl-1.3-thiazole-5-carboxvlate

7\
—N
N
CI/<S\ o
O

To a solution of ethyl 2-oxo0-4-pyridin-2-yl-2,3-dihydro-1,3-thiazole-5-carboxylate
(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

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 - rol - 3.34 (d, 1H),
3.84 (s, 1H), 2-yl)car bon)rli] %am no} p| per| din-1-y1]-

M GEantshay v iuer 61l T 8) a1 .34 24,280, 732 @0, 1)

7.824d201y 738 ({ m),%®5c(ld71ﬁ? carboxylic acid (d, 1H),
12097 (s, 1H). CN Ytl4 , N1 N..N 153
2-[(8S, 4R) - 3- (benzyl oxy)-4- 1H NVR 1.82 (br s, 2H),

Inte%m%Zialt:'ex?fpl e 138 {[(4chloro-3-cyano-5-nethyl-1H

Methyl 2-chloro-4-(1-{[2-(trimethylsilyl)ethoxy]methyl}-1/-imidazol-2-y1)-1.3-thiazole-5-

carboxylate

|
P
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

(s, 3H), 3.31 (m 1H), 3.46 (t,
pyrrol -2-yl)carbonyl]am no}piperidin- 3H), 3.61 (s,
wak)os/ 12482 (s, 1H), 1-y1] - 441- ( 2- met hoxyet hyPQF/&B2008/050431
3.97 (t, 3H), 4.32 (m 2H),_ 4948
i m dazol - 2- yl] 1, 3- thlazole 5- (d, 1H), 4.72 (d, 1H),
Q (¢ 2LN0 Z

6-84—(s : d 23— 27 25(
IntsHyompomld\cr\v 0 7.63 (d 1H) . ,1H.  oSM
15 ;Ex X MISAEST (MFHH) ™ T3 Intermediate 18

2- lhﬁaaim Ryl Fi@hﬁﬁié’lk@xc\‘a}bdky{e{té‘l- Wy MNYR 1.72 (m 1H),

1492 (m I%;(arrple 139

clhl or >3~y 5- net hyl - 1H pyr r o| Col)CINZO™ (s, | 3H),

345(m 2 L-L‘$2yl)carbonyl]arr i tdhyy 1-y1] -

| .03 (br s 11 RR4RI P25 (I 15,

4- &r?, /\J/uci opyrl di n-2-y1)-1, 3-thi p2GBe&s, 3H), 5.35 (s,

N 2H), 7.32 (s, 2H).
0]

Intermediate 16

Methyl 2-amino-4-(1-methyl-1/-imidazol-2-y1)-1.3-thiazole-5-carboxylate

~

N
H2N—</S

)

N

<

)

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




4.32 (m 2H), 4.54 (d, 1H), 4.63 5-carboxylic acid

(d, 1H, 7.18 (d, 3H), 7.23 (d, a\rN2H, 7.52 (m
wak)os/17248% (m 2H), [1H 8.49 (d, 1H), 12.73 ¥cT/GBR)08/050431

0 /N 4004 155 2-[(3S, 4R)g3- (benzyl oxy)-4-{[(4- 1H

NVR: 1.84 (d, 1H), 2.03 (m Exan'ple 140
fal !nrn 2 r\\la_n_g__g_mfh\ll 1|—Ln\lrrn 1|—|\ 2271 /c 2L

Int3 @Bm@ﬁﬂnél—b 2-yl )car bonyl ] an B8t peri di n- 1- y1] SM

7 o PR g0 25 1t ol e o | M BNy M 5@, | ntermediate 45
1Hindth§Rily HethoxEark hjic acid Lky.C ALIE,0SSi3H) ,
7] B et (d 1-?\],1\“{12%% (%0 . 25
!

111€1§a(1201ﬂ)y 13- -thipzole-5-qapoxylate 0.14 (s, 9H),

< 0.67 (m, 2H), 3.34 (m,
~S 2H), 3.62 (s, 3H), 5.28
\L o~ (s, 2H), 7.03 (s, 1H),
° N/\> 7.35 (s, 1H), 7.95 (s,
=
H2N—</N | " 2
S O

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




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 Methyl 2-[(3S, 4R)-4- ?ﬂ?S 4-di chlorc 1H NVR (400

N

DMEO-d6)——I-ht-eradi-at-e
h“ne?ﬁyﬂmlpﬂpyrrol 2-y1)carbonyl ] apPats81 (t, 3H), 1.4%M

20\3 e 6% 5“599?‘!\ Inﬁéni&ﬁ—iﬁf?l TS (ES) (M+H): 240 | Intermediate 44
1} Ziadolt3- y@zloi-tlﬁaz\blé-Sibaﬁrokﬂh@ZN et 5)TG§;BI5N§%)S| ate a\a s,
2H). 2.18 (s, 31, 3.44 (m 3H |3 98 (q 2H), 3,65
(6, 3H), 3. 7\1N(,SN 3H), 3.91 (br sNMRy3.6l4(28H).37 b}
7110 (d, 1 s, 1H), 12.04 I {ate|9
11 (N'\\l IiDH) <\ gOoJN.H)T. NN- N (S(’§ﬁl’ TISEERY),

8.10 (s, 2H).
HN— | .21
s

<

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).

Intermediate 23

Ethyl 2-amino-4-pyrimidin-2-vyl-1.3-thiazole-5-carboxvlate

N



10

0 \ 157 Ethyl 2-[(3S,4R)-4-{[(3,4- 1H NMR (400
WVHz, DVMSO-d6): Internediate
waolcaihisxes 5- net hyl - 1H pyrrol - 2- yl ) car bonyl | anP@DGB2608/050431
propoxypi peridi n-1-y1]-4-(3-15¢.
fluoropyridin-2-yl)-1, 3- thlazole 5- carboxylate Cl Cl

O g0 L%pqum(nsof eé];é) %-1%&(33, 06(9'13 éﬁéld&n@gﬁ(l_r%pa@%e (I gr%;f%hate 30;
1 73§§3f5 zﬁr?m%tj) and4hlg§re(1 ‘a@ 62 E‘) 8. 14111%81) (rﬁ%tcﬁﬁ'&wﬁ)s hefl&d &tdfef(l&;tl}or 1 hour.
Aftet Efyoling 16 r@gml telmp%atn@d thatreac&@n V\As toncentratN:l TheHes1due Wwas suspended

i BT At R b RN O S ha R pptpap ftered

off Anld ki RRARYWALRtRABtell willr EtOAc (x3) The organic extracts were dried with

ropoxypi peridin-1-yl1]-4-
MeS L onamicd 10 he oBnkn o RS At E1%6) S (BN GH1 for

c10 ﬂﬁﬁog 37?’1‘500 9%;5‘% { 9&2(?)&12H%|_|)5% (Eb%) Z93F9 1}%{;1?5 ch 1H), 9.05

(d, (0, 1H), 8.69 (d, 2H), 8.81 (s, 1H), 12.14 (s, 1H).
115 and Internediate 6 ),1,, 0_ No WO
2008/ 152418PCT/ GB2008/ 050431 - 105 -

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




wezaspba1d.

Exanpl es 159-161 The fol

oW ng conpounds were

synt hesi zed according to the procedure described for

yl)carbonyl]am no } -

nr anavvninari di n 1 \111

Ex Conpound Data SM 159
2-[(38,4R)-4-{[(3,4-dichIoLq2§; met hy

4o

-1H pyrrol -2

att h\ll

PCT/GB2008/050431

Intl Hi

Copiponpdi 470/ -5-y1)- 1, ]
J.|_|

26

1 75'““%’ g'aglm‘}“ 265 18 (s,

2H) bis@i®sthlyBumiddfpyrisidid-4(
(d éﬂ 8900 1&?}) 1H), 12.
1H) yl] 1 3| -thiggole- -chpxylateH \
(3S,4R) -4-{[ (3, 4-dichl g
carbonll/énlno } -3- p1
fl boropyridin-2-y1)-1, 3-t}
Cla 1H NWR WHz, DIVBO|

2H) , J}‘EP/ 2. 1
1H)

yl

(t_

carboxylic

1§P@

q

§I¥ﬁ?azole 5-
3 T

O 3.58
)lclﬁizoﬂ]wz-s 4.29 (m 2H),
04 Exanple 156 CI\C (s
NMR-L (C 3319 et

1407 V7' (}*i‘lfi’)‘/g]z‘i’ﬁ X

opox blp
280l e- 5- carboxyllc aci
3H), 1.45

dé): 1.04 (t,

;(s, 3H), 3.37 (m 2H),
4.29 (m 2H),
H|, 8.45 (s, 1H),
N OH

I_Eor

12.14 (s

7.09 (d, 1H

4

gﬂtermedlate 33
T. 10

o

¢

3. 60

27

Ethyl 2-amino-4-(4,6-
dimethoxypyrimidin-2-yl)-1,3-

thiazole-5-carboxylate

MS (ES) (M+H)": 311 for
Ci2H14N4O48S

NMR: 1.02 (t, 3H), 3.86 (s, 6H),
4.03 (q, 2H), 6.27 (s, 1H), 7.94 (s,
2H)

Intermediate 34

28

Ethyl 2-amino-4-pyrazin-2-yl-
1,3-thiazole-5-carboxylate

MS (ES) (M+H)": 251 for
C10H10N4O2S

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)

Intermediate 35
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WD 2008/ 152418PCT/ GB2008/ 050431 - 106 - Ex Conpound
Data SM 161 2-[(3S,4R)-4-{[ (3, 4-dichl oro-5-
woredossb2418+ pyrrol - 2- yl)carbonyl]am no } -3- PCT/GB2008/050431
propoxypi peridi n-1-y1] - 4- (pyhazi n- 2-
y1l)-1, 3-thiazol e-5-carboxylic acid CICl 1H NWVR (400

L b S

Comppgnds’ 3H), 3.39 (mPad), 4.25 (br s, 2H), TSM

(=i 809 (o 2881 Pt 9

29 Ex aﬁ,g'llyEQ FEHNO ’4\_(‘1',3 N ol _IMS f%()g(%ﬁ}é) 1%@ for 2- | Irtt%rmedmte 36
S. benzothiazol-2-yl)-1,3-thiazole- | C;3H1N50,S;
4R) - 4- 114- Chl or o- 3- cyano- %- net hyl- 1H pyrr ol e- 2- car pony
1) | aneprboKylatz NMR: 1.16 (t, 3H), 4.15 (q, 2H),

-f| uor o5pi peri dipn-1 -y1{- 4{py: ' - [ 5-carb
oxylic acid e est er glsﬁa@%ﬁh{b? Qﬁh%%)ggtq?omad
flask, were tjg 4-chl or 9{&-Idano- N- ( (35, 4R) - 3-

f1 bor opi pegdife4=y1) - 5- mgt hyl- 1H pyrrol e- 2- car boxam d
e hydrochl oxi d¢ (WO 2006/ 087543, 107 ng, 0.33 mol

2-chl orn (pyrazi n-2-yl)thi azol e-5- car boxyl at e
(I pterpediwte 101167 90 nmy, 0.33 mml) in 2 ml of DPW
RT. To thig diisopropyl ethylam ne
) was adged, and the resulting

A1 %4

(0f 174 ,
repaction mxtore was stirfed at 60 C for 4 hrs. Thq

Lo . N .
rocacvie il vull 111 AU ur © V‘ﬁo nmutrirturcu Jy LUIVID Altu LUlViD

profile showed conpletion of reaction after 4 hr. The
IntekR@AiakOf0 M Xture was evaporated in vacuo and ice coo
— water was added. The m xture was soni cated and the
Ethyd gtiodo-graxerhapyramulinmgdylfropansated and dri ed under hi gh

15vacuumto afford the tithe c ound as solid (175

. M5 (ES): 518 for C22HZ5CINY03S Exanpl es 163-167

WO 2008/ 152418PCT/ GB2RNQ8/ 432 - The follow ng

conpounds were prepfred)in aYmanner anal ogous to

Exanpl e 162 fromstarti materials |listed and

correspondi ng chloro I azol es. The resulting crude

mat eri al was taken for next step without further .
purliofs LRgneen oEthahAstrdrypidiESy Ipggpanoate { permedias37; 1.19 g,

- [ - r 5= i . .- }
o1 AR EORER SR VIRRHEBGLE S by b ant Agpoprvt- 1
resin d- Byg)aAiftar iryihg bhicamokempbratae burdPImias,doi M Sehbyk a @skre 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




NChi r al

CIH No F4. H 507

I ntermedi ate 6 and

Internmediate 117 164 2-{(3S, 4R)-4-[(4-chloro-3,
WG 28 /med4ing/ 1- 1H-
pyrrol e-2carbonyl) - am no] - 3-hkuor o- pi peri din-1- ylf
-4- pyr| m di n- 4 yI -t hi azol e-5-carboxylic acid ethyl

44.@yp"r n@m@ 4-ylt h| azoI e-
S5t er &ﬁlral CNN CIH 531

ht er nedi NO1C. H\
P08/\L524 18PCT4GB20Q8/ 0504
R)< 4- - cyano- 5
y(lrol e{2-cal bonyl) am no]
W N ffet hy1! 1Hpyr azol - 3- )
cid ethyl ester CICN 1H N

PCT/GB2008/050431

507 |ntg;md| =Y =) anrl

D%s 2-{(35,

SM

y) ?% Ydi n- 1-y

Ec&gnbz@gyl iC aC| d et hyl

| nt er redi at e
NMRph 11 (t, 3H), 4 12(q, 2H),

13870, ol 035

H1B; pER oA yb pi peri di n-1 -y
1) -t hi azol e-5-carboxylic
? H. 533 Internediaf

Ih%termediate 38

| f

e

Ol\/aﬂ@l DrAbés-peatbaB-@,3L19 14
thll L&S 4- Di chl or o- 5- net
Bpb2 2 eEPBBeAY ) - ani no]
4 (1-met hy| - 1H pyrazol -
sterpaa 1H N?
-5-" met hyl
3- met hoxypi
Exanpl e 168
| or o- 3-cyano- §

0060§8754

MS-E$) (\B+19); 312 for

h()e(il -1H-

4 I%(y- pi peridin- 1-)
3-yl)-thiazol e-5-carboxyli
, N -- sN 542 I nternedi at §
-1H pyrrol e- 2-
peridin-4-yl)-am de (WO

2- (3 S

3- met hyl- 1H pyrrol e- 2-car

car boxyli ¢

Intermediate 50

| f
c
e 60

”

hony

R) -4-114-

63 -Truorop 1p
rltgl?‘nl- -4-pyrazin-2-
Cbld(dlmethylam1n0)pyrimidin-4-

yl]-2-iodo-3-oxopropanoate
0O

| 0]
N N
e N O/\
w
N = [
/N\

I -t tglzg)z%\HH)s 4%7a£0i§oxyl iC
C13H19IN4O3

NMR: 1.19 (t, 3H), 3.06 (s, 6H),
3.17 (s, 6H), 4.00 (q, 2H), 6.41 (s,
1H)

Intermediate 39

34

Ethyl 3-(4,6-dimethoxypyrimidin-

2-yl)-2-iodo-3-oxopropanoate

o

~N

MS (ES) (M+H)": 381 for
C11H13IN>Os5

Intermediate 40

35

Ethyl 2-iodo-3-0x0-3-pyrazin-2-
ylpropanoate

O

0O
[NWO/\
| ~
N

MS (ES) (M+H)": 321 for
CoHoIN,O5

Intermediate 41
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20

5 Chiral HO A solution of Iithium hydroxide

nmonohydrate (131 ng, 5.48 mml) in water (1 nlL) was
w@oaedsi4es a stirred solution of Ethyl 2-((3S, PCT/GB2008/050431

4R) - 4- (4- chl or o- 3- cyano- 5- mgbly1- 1H pyrr ol e- 2-

10car boxam do) 3-fl uorop| per| in-1- yl) 4- (pyra2| n-2-yl

) fhl

36? ﬁ% 3’ C]a,‘('% gazcénglzo ) frftermedlate 42
oms@t@a)tpﬁq)agme di ssol vec @@Hyyﬁt}@gs (5 rrL) The
pl ution was acidified w th 6N hydrochloric acid, and

.t at eQ hat forngd was coll ected, washed Wwith
undey high vacuum (82 ng, 61.1%. M
OHY7C1N7035 5Hi NVR [ DMSO- d6]

d, 1H) 4.25-14.43Qm 2H); 4.90-5.10 (d, 1H);
30(d, 1H); 8.90(d,{2H) ;9.|130(s,1H) ; 13.0(bs, 1H);
5. 15(bs, 1H); Exanphes 169-173 10 The fol | ow ng

C

S

t

W

( :

1 . 95 m 2 ~ A 20(s,3H); 3.50-3.60 (m2H); 4.15
(

8

1

C

pnpounds were synt hesi zeq by an anal ogous nmethod {o

anple losc Tromthe starting nmateriral (SM given 1 n
the tabl e bel ow Ex Conpound M Z 111NVR (300MHz) (5)
Integilediate 3779 Hi NVR [ DMSO- Exanpl e

Ethv% 3.-4;:( % 43),1m1d11§ ,[27,V progllr?orae 3,5-dimethyl-1H d6] 6 :

pyrrol 2 yI )car bonyl ] am nad- 3- i@ uor opi peridin- 2H);
2.17(s, 3H);

1-y1]-4-pyrazin-2-y '?ﬂ\ A 05/‘(,\31 boxylic
2.21(s,3H); 3.35- aci 3.42 (m1H); 3.50- 3.70
(m2H);4.15 (d, !\L&m 1H); 4.25-4.47 (m

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 CoH;oN,O3; 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




ClH NH.  2H); / NO F H HO 8.85(d, 2H)

;7 9.30(s, 1H) ; 11. 35(bs, 1H); 15. 10(bs, 1H); 170
WQ@200883844R) - 4- {[ (4- chl or o- 3, 5- di met hyl- 1H  479P¢i/NBRI08/050431

[ DVMS0- Exanpl e

pyrrol 2-yl)carbonyl ] am no} 3 fI uor opi peridin- d6]
179101 im—164

Int Compound Data SM

38 Ethyl 3-ox0-3-pyrimidin-4- MS (ES) (M+H):195 for pyrimidine-4-
ylpropanoate CoH;19N>O3 carboxylic acid

O NMR: 1.14 (t, 3H, 2/3) 1.28 (t,
rN\ 3H, 1/3)4.17 (q, 2H, 2/3) 4.19 (s,
N| P 2H), 4.25 (q, 2H, 1/3) 6.34 (s, 1H,
1/3) 7.91 (d, 1H 1/3) 7.95 (d, 1H,
2/3)9.04 (d, 1H, 1/3) 9.15 (d, 1H,
2/3)9.30 (s, 1H, 1/3) 9.43 (s, 1H,
2/3)12.03 (s, 1H, 2/3)

39 | Ethyl 3-[2,6- MS (ES) (M+H)": 281 for 2,6-
bis(dimethylamino)pyrimidin-4- | C;3H0N4O; bis(dimethylami
yl]-3-oxopropanoate NMR: 1.19 (t, 3H), 3.06 (s, 6H), no)pyrimidine-4-

| Q 3.08 (s, 6H), 3.92 (s, 2H), 4.09 (q, | carboxylic acid
N N
- ?\T: 2H), 6.35 (s, 1H)

40 | Ethyl 3-(4,6- MS (ES) (M+H)": 255 for 4,6-
dimethoxypyrimidin-2-yl)-3- C11H4N,Os5 dimethoxypyrim
oxopropanoate idine-2-

carboxylic acid
o
~N
41 Ethyl 3-ox0-3-pyrazin-2- MS (ES) (M+H)": 195 for pyrazine-2-
ylpropanoate CoH10N203 carboxylic acid
O O NMR: 1.15 (t, 3H), 4.11 (g, 2H),
N\j)ULO/\ 4.18 (s, 2H), 8.82 (s, 1H), 8.94 (s,
[N/ 1H), 9.17 (s, 1H)
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15

1-yl] -4-pyrimdin-4-y1-1,3 -thiazole-5 -carboxylic
2H); 2.15(d, 6H); acid 3.35-3.42 (m1H);

WS 268A 24T (m2H);4.15 (d, WO PCT/GB2008/050431
2008/ 152418PCT/ GB2008/ 05043}95 110 - NChiral 1H);
4.25-4.47 (m 2H); 4.85-5.05 ?d 1H); 7.40(d, 1H);

g’)Rld ’)I—I\ : O1ﬂ/r~l’) : /I{'\/c 1N - 11 Q{'\(hc 1I—I)-
et e S

ot =ty T =T T

IntC| _pompoung qu HO 171 Data SM

42 < py ngl 1 -‘1 eg%%glﬁly? Wno@@ﬂgﬂﬁ; T30 o 1,3-

me BMMMQI*O @{daes n- I-y1] 4- Py iHYOKS 4-y1- 1, 3- benzothiazole-2-
th| azol e-5-carboxylic acig NChiral G H\N "N N HN o
0s HOMR: 1176 nggl(}ﬁ(qg%{) carboxylic acid
2. ; 5 0 (s,

1H ; \s-ﬁz’f‘.ﬁisf Zf“r%f 9’5&0@“’ %ﬁ%?zf 1H) ;

8. 3%, 1H) 12.65(bs, 1H);

Ex

43 Ethyl 3-(1-methyl-1H-imidazol- | NMR: 1.25 (t, 3H), 3.72 (s, 3H), I-methyl-1H-
4-yl)-3-oxopropanoate 4.01 (s, 2H), 4.18 (q, 2H), 7.43 (s, | imidazole-4-

o ® 1H), 7.57 (s, 1H). carboxylic acid
0 \=/

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 IN HCl over ice. The pH of the mixture was brought to about 7 with NaHCOs; 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

2-[(8S,4R)-4-{[ (4-chl oro- 3-cyano- 5-net hyl- 1Hpyrro

65 172

wo daankamny| ] am no } - 3-

met hoxypi peridin-1-y1]-4-(1-pethyl- 1Hpyrazol -
-t hi azol e- 5- carboxyllc acid C Chiral
| 175 1_on/m ’)I_I\

| Ppta 3. 90- 4. 0 (m\

2
Y

2

rIR'I

_2_y

PCT/GB2008/050431

- 3-

2.20(

CNN1HSO

yl)-1,3
HO

QI—I\

[«

{tﬁﬁl&rgfgnf,aethbfﬁnﬁt@u}cmnor 0
V| ;carbonyl]an1no }
mé&%%sé frepagoptey 1] - 4- (1-
razol - 3-y1) -1, 3-t hi azol e-5
.de] : 1.7
-3l - 3/1d3
D08 152%1—8—@/(38
(s, 1H);

, 1H);
.0(bs, 1H);
ternediate 1

H ;3.6
/ 050431

7
1H); 7.

!

5(m 2H)

3,95{4.0 (m 4H (S

Pr gparation ¢

@Tr@smmﬁ
ARLOTA G 9H),

G RGH. F
D2Ex 3P @, 1Y, 4. SM&

LI

D 0( by
M
H

, B-t hi azol e-5-car bo

t hi azol e- 5- car boxy

BV 4

] hﬂénneduﬁeSl

513 Hi NMR
3. 25(s,

| r

dq

q

| at e

46 WLQ%?@F@ 013

%thﬁ)égmgthyg IQH 4

ﬁnﬂ@hﬁQ&ﬂbﬁkﬂbp@pmwm&:com
pl ution of sodiumnitrite i
F OpW Se. ﬁ¢te stirring at
pacti on was &D mAy warmed to

t|rred fornl hoQr. Once conp
ure® (0.85 g) \jn water (1
fter irrj oom t enpe
Sre ¥é§ under re

e was parNitioned with
ﬂAr‘ Extraction with EtQAc

A Condent Pared HE

cent
b tbrt(GHNGOand to t

ONRoh 4h 5 afhs 7§
{E QHM@%/BI@} ure

ete b
)SﬁﬁXs@%ﬁ aagéﬂ_dr
r m ns
e G iF e T
cat, rabcs (aq)

drving with

?ﬂe(‘r?gbdlate 52

his a

$ added
1e

and
sol ution
DpW se.

v

e

hnd 15
I\/h Q(Yl

q

nMe&Yﬁédht(?él@thY?théfDd% an
20
BB B R Pb RS oo 2
pl | owi ng | nt er pedi ates were
escribed in I'dternedi ate 20
pterials (SM li ndicated. |
008/15241§5CT/ 2008/ 050431
0O
N
A~

N

Mg (MHHwR2dh

PiMeR23. &&1(HYH),IBe6 Ip

(e B e

SML
4,52k, 2H), 7.24 (s,

1H), 7.61 (s, 1H).

fog G RIOE W T |

dEeRsdinte 53
270 for

focedure

¢

1

WO




I nt Conmpound Data SM 2 Et hyl

y1l-1, 3-thi azol e-5-carboxylate / NI
WQ@Zsfe1$10118CIN3025 NVR: 1. 19 (t

7.92 (d, 2H),
24 3 Met hyI

8.98 (d, 2H),.
2'-chloro-2,4'-

Intcsﬂsmmzeész NVR 3.84 (s,

3

48 |

2-chl oro-4-pyri m di n- 4-

3H),
1H
3_

\ /l\/l.l.l—l\.l.

M5 (ES) (M+H) +:
4. 24pCTIGB2048/050431
I nt ermedi at e

261 for

HPat 02’ (m 2H)

SM

AR SR TGS SATE AL S
Y[LyH-23=-&dobaipandats- t hi azol e- 5-
It---1 1 (ES) (M+H) +: 356
11 21 (t, 3Hp, 3. q8 (s, 3H),
6| 45 ( 1H\ I nt gr medi ate 26
2008/ 15241 2108/ 050431
SMS-&t hyl™ 2-chlori- 4- (4, 6-
dj met hoxypyrim'di n-2-y1)-1, 3
of NM (ES) (MrH)+: 330 for
(t, 3H), 3.89 (s, 6H), 4.21
Intermediate 27 /[----../ |

MS”(E'%‘) D L1830

cardepyN.ase -N /
for

B. 10 (s,
WO
113 -

3H), 4.25

t hi azol e-5-carbo
C12H12C1IN3045 NWVR
g, 2H), 6.37 (s,

I nt Conpod

1-(1-Methyl-1H-
Nimidbol-2-

Ci 4H 8C1IN502S| NVR

Qlaethpq}o’ne (Abarca-
r(]}é)nf%l?zé B.; Jones,

R. A.; Medio-Simon,
| ate
X/i.g égilez-Pardo, J;

1 lSerulveda-Arques, I

Zaballos-Garcia, E.
Synth. Comm. (1990),
20(3), 321-31).

49

Methyl 3-ox0-3-(1,4,5-trimethyl-1H-

imidazol-2-yl)propanoate

ix\)o\\(l
6 \

/

NMR: 2.21 (s, 6H), 3.72
(s, 3H), 3.86 (s, 3H),
4.10 (s, 2H).

Intermediate 54

50

N
Methyl 3-ox0-3-(1,3-thiazol-2-
yl)propanoate

B o~
e

MS (ES) (M+H)": 186
for C;HsNOsS

NMR: 3.65 (s, 3H), 4.22
(s, 2H), 8.18 (d, 1H),
8.29 (d, 1H)

1-(1,3-thiazol-2-
yl)ethanone

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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6 Et hyl

2-chl oro- 4- pyrazin-2-yl -
1, 3-thi azol e-5-carboxylate N\ N M5 (ES) (M+H) +:

270

WO 0008TINRHBCIN3025 NVR: 1.16 (t, 3H), 4.22 (g, P&d/GBB008650431
(m 2H), 9.03 (s, 1H) Internggiate 28 /0 | 7 Et hyl
4- (1, 3- benzothiazol 2 yl) 2- chloro 1, 3-t hi azol e- 5-
car boxyl at e (9 2{ Vi 325 or 13HICIN20252
met cta Qe/vv(lﬁ a c?ﬁ)qmcjf %Eﬁe $9 10n-7vagg PYYF Mamgtodgom
tem éiiatulje"(!)we 80 &2

2008/ 152418PCT/ GB2008/

5043 114 - Int

n. (ﬁfteré@mchln{%@ftﬁfﬁ e%h@N"f—ﬁCl the miXth@ was diluted with

Compound

watdDand c8kacBed twidst With E@Ah,l volrioh #af wagled with brine, dried (MgSO4) and

h ol - 2- s 0
cont‘%ﬁfrat%é %0 %{ gﬁ S Etaé Was Fﬁ%)m%%r@)lﬁd on S}\/éa (gglé)l OE) I<ﬂ+I|)—EM followed by
gradm elfuﬁbn ol 4093 ZUO NI @3 @dﬂWPré’dLﬁﬂ(ég(ng) \3@ obt@n&LaddMoBitd il. NMR:

(s, .
-0. 1198 9 0 82 (I;Dn,tzﬂ)a%éﬁés S*HH 6&@1 %Itl)e 5|\7€t(ﬁ,y2
1 )'2 chl oro- 4- (1- net hyl -

Intermediates 52-54

1H 1,2, 4-tri azol -

5-yl)-

I nternedi ate
H), 7.21 (s, 1H), 7.72 (s,

1, 3-

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-

imidazol-2-yl]ethanone

/—N@N

NMR: 2.72 (s, 3H), 3.35
(s, 3H), 5.75 (s, 2H), 7.22
(s, 1H), 7.34 (s, 1H).

I-(methoxymethyl)-1H-
imidazole (Manoharn, T.
S.; Brown, R. S. J. Org.
Chem. (1989), 54(6),

2-yl)ethanone

o'

(s, 3H), 2.57 (s, 3H), 3.88
(s, 3H), 3.34 (s, 3H), 3.71
(m, 2H).

—O0
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
/§| NMR: 2.69 (s, 3H), 3.34 | 2003055876 Al)
\ _/_N _N (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-

imidazole (US 6177575
B1)

Intermediate 55

Methyl 2'-amino-2-chloro-4.4'-bi-1,3-thiazole-5-carboxylate




10

X,NN7 NONM (ES) (MH)+: 259 for C8H7CLN4025 NWVR:
3.92 (s, 6H), 8.04 (s, 1H). Internediate 20 C 10

wo2emankxxy/| at e Met hyl 2-chl oro- 4- (1- et hyl - PCT/GB2008/050431

carb

1H i m dazol -2-y1)-1, 3-thiazghg- NN M5 (ES) (MH)+: 258
for COH8CIN3025 NVR 3.73 (s, 3H), 3.81 (s, 3H), 7.03
(s, 1H), 7.21 (s, 1H). Internediate 16 C WO
2008/ 152418PCT/ GB2008/ 050431 -;7115 - Int Conpound Dat a
SM 11 Met hyl 2-chl gra- -

1, 3-thi azol e- 5-car boxyl Q§t e
trinmethyl-1H i m dazol -2
G 1H12CIN302S NWVR 2.03 (s,
(s, 3H), 3.61 (s, 3H), 7.90
cl 12

N o—

- M5B (ES) (MtH)+: 286 for
N 2.13 (s, 3H), 3.34
S, N|J|2ntermadi ate 21

S

A solution of 770 mg (3.6 mmol) of methyl 2-chloro-4-(chloroacetyl)-1,3-thiazole-5-

oxylate (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

bi-1,3-thiazole-5-carboxylate for CoHgCN30,S, methylthiourea
NMR (CDCls): 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
r§1 | o s, 1H).

N/
[ >
S \

Inte

rmediate 58

Methyl 2-chloro-2'-(methylamino)-4,4'- | MS (ES) (M+H)": 290 Intermediate 61 and




10

15

20

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),_ 48421 (s, 1H). Internediate
22 Internediate 13 Et I11yl

R0 A B S D80 S SRLRRNAS

2- 0X0-4-pyridin-2-yl1-2, 3-di hydr@- 1, 3-t hi azol e- 5-car box
ylate (0.42 g, 1.7 nool) i phosphor us
oxychloride (5 m) via e i dine and the reaction
was heated to reflux. After//3hrsOTTMS indicates

conpl ete conver si on. TheNreaction nixture was
concentrated to renove phosp oxychl oride. The
residue was diluted with wa gxtracted three
times with EtOAc, dried with My504 aNd concentrated to
a browm oil (0.35 g). WD 2008/152418PCT/ GB2008/ 050431

- Wlutidd (1E8)4. {Mhhot) me@ 91 4-a¢ct{di2-t k8ol N3QRiSzolB§Rarboxylate
116 (L S 421 (9, 28 752 (dd. 1H) 782 (d -
(WO 20603738 A1) and)0.6mbt.¢ mmal)glimedd fommamideadimgthylacetal in 4 ml

tolu?%@{l{eﬁ%prép L@T ‘;C{ fo;/rl( lﬁeotuﬁsoi%yal nrlrlé:{%viflerv{e reactor. Solvent was removed and

the reditthd Whdainatbd 2ty Watek, whichivaz oh@ratur@ad KoKW A €The Dlution was
t-Butg_ﬂIngitri te (0.81. mM, 6.25 mul) was added drogvvi se

extracgeds Hings wiith FSPAE, whigh pves slrigrMES ek angl copeciiaieg- Jbq residue was
. i i & : : o :

ehron it S 63 b OIS FRRYG by s it 3% EeOACn
DCNI) tat @iwerd@l migef prduatna 290 Econgy olLUMVIR {(GDGD): A 88ATN), atl1 (s, 3H),

room.t er re. Aft stirring 1 hour, the m xture
3~87v(é§r%)ugﬁgr€%3ﬁ%i7?ﬁ2|(&ﬂ§é3 (aq) and diluted with water

before being extracted twice with Et0Ac. The EtOAc

extracts were washed with brine, dried (My504) and

65— 95 =t OAC A cFre—300—1ht f a SOl | d 15'\/5
(ES) (MtH) +: 374 for Cl4H20N303%pi ; NVR -0.13 (s,
9H), 0.75 (m 2H), 3.(;,32 (ng.4H)// 3.87 (s, 3H), 5.32
(s, 2H), 6.04 (s, 2HS~wfenyedrate 15 The
follow ng I nternedi ate nt heSzed by an anal ogous
nmet hod to Internedi ate 2014 \romthe starting
materials (SM given in the t bel ow. I1nt
ConpoundDat aSML WO 2008/ 15241 8PCF} GB2008/ 050431 - 117
- Int Conpound Data SM 15 Methyty
2-chl oro-4-[1-(met hoxynmet hyl )-1H M5 (ES) (MtH) +:
| ntaegommetinade . i8mg (4.3 mmol) methyl 2-chloro-4-[(2E)-3-(dimethylamino)prop-2-
I m dazol - 2-;/1] -1,3-thi azol e- g car boxgll ate 269 for _
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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\ --,, CILOH10CIN3035 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 dggpel-2-yl)-1,3 -thiazo

le-5 -carb oxylate \ NO 5N-Todosucci ni m de (9.3 g, 41

RY132C el 2 2 ' opr opanoat e
(Intermadl ate 48) and 7.5 g Anbe;glyst 15 resin in 400
m EtOAc fol lowed by stirrigng f 1 hour at room

tenperature. The res@l\wﬁ ed off and rinsed
with EtO0Ac. Sol vent was r ed fPomthe filtrate and
the residue was taken up NAWjethyl ether. Insoluble
material was filtered off and ed with 10additi onal
et her. Sol vent was renpved f

filtrate and the
resi due was di ssolved in 20

OH before added 4.7
g (62 mmol) thiourea. The m xture was heated at refl ux

f orkA IV of 790YEM 6 m&ﬁl%ﬁg cﬁl%go b r[@E’)%S(cﬂH@thy}ﬁﬁlmo)prop 2-

taken up i n agqueous Na2 nsol ubl e materi al
enoyd bll Betbtagdleycdrbdxylaie (lotermndiatei 333 endd Wl ing w2 Bhnmlt) élydrazme

o b e S350 LBl te hehaysnd

res1({u% Wa%'ibartlt?bﬂég bét%feém acildbus ﬁaﬁ@@ %nd Edac 7T19€2E‘[b§310 W) separated,

I nt er medi at es -
washietdl Wrolv\bmge, Idmeé ( Me80a)x and omeqceeltrsyedt Ressiczidde tws ahtromatographed on

stichag g PR DCEP GG BlrSiRE b 1 b RID A B0 e of

procﬁ@{m,wﬂﬂﬁaaéo@@l\/ﬂmﬁ/’@ &8311;2741128@(:1’&4)652;@(28/ 1@5)0{13’304 s, 1111§
- I'nt Conpound Data S
Met hyl  2-am no-4-(1-{[ 2-

r I silyl)ethoxy]nmethyl}-1H
Inte““ I oY -2 y1l)-1, 3-thiazol e-5-car boxyl at e

Methvyl 2-chloro-4-(chloroacetyl)-1.3-thiazole-5-carboxylate

0O
S
CI\§¢
o) Cl

A solution of 2.0 g (9.1 mmol) of methyl 4-acetyl-2-chloro-1,3-thiazole-5-carboxylate
(WO 2006087543 Al) and 6.3 g (18.2 mmol) trimethylbenzylammonium dichloroiodide in 50

ml 1,2-dichloroethane and 20 ml MeOH was heated at reflux for 3 hours. Solvent 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




N M5 (ES) (MrH)+: 355 for Cl4H22N403SSi NVR -0.14 (s,
9H), 0.67 (m 2H), 3.34 (m 2H), 3.62 (s, 3H), 5.28

W@ 200825418 7. 03 (s, 1H), 7.35 (s, 1H), 7.95 (s, PCF:B2008/050431
Intermediate 45 18 N.---..,_@3_N/ S Methyl
2-am no- 4-[ 1- (met hoxymnet hyI) 1H
i m dazol -2-y1] -1, 3-thi azol e-5-carboxylate "\ M5 (ES)

(MeH) +: 269 for CIOININIOFS NWR 3.23 (s, 3H, 3.71
(s, 3H), 5.51 (s, 2H) 7 HL 8.02 (s, 1H),
8.44 (s, 2H). Inte te MB{lQ:NF{g/EI\hyI

2-am no-4-[1-(2-ne hoxyé3f hyl )+1H

i m dazol -2-y1] -1, 3-thi azol e- 5o\car boxyl ate N M5 (ES)

(MtH) +: 283 for CL1H14NA03S NVR 3.22 (s, 3H),

( mA siiptionn{ed3 (meg (23HMmMA) Bohlopg-4-zpno-7- ngaih}(lslH-Q}qyoleQ -carboxylic

sciafyple Rl st S OR P Rt S mathgronliidings rowhaw g 551 me

2.7 ISMOZ)QWMUDQOWZA&MIULOrydrdxgzbéfﬁthZolk@ 35211’@' 2.7 mmol) and N-
triazol -5- thlazoIeSCarboxyIate --N N /

3-
5 metlylgorphpiing ésgfﬂ phpmol)Zn B G (1 hmONSHAriR! rognpiempérature
befo é_gddu%e %3 ﬁﬁn%ﬁmmnzopg@)y()ﬁ\-le%}E?Cﬁg}bl%d&gm{e%yd%&lorlde (0.588 mg, 3

nter dirate
mmay.akfiterctidinglat 40dm te‘tilpmztthge]foﬂ.‘ﬂrlhours, the crude reaction mixture was diluted

Wlth(liMCiagnldW}{? W}&:g th ol 30115s s% {u%{)ca%/ Jbéar}a?e, '\V{J%.‘[e(f,El% HCI, water, and
brine. The organic portion was then dried with MgSO, and concentrated. The residue was

10 chromatographed on silica gel (100% DCM followed by gradient elution to 100% EtOAc)
affording a solid that was triturated with MeOH to give 515 mg of product as a solid: MS
(ES) (M+H)": 367 for C14H,;CIN,O,4; 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).

15 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

20  3-Chloro-4-cvano-N-[(3S5.4R)-3-methoxypiperidin-4-vl]-5-methyl-1H-pyrrole-2-carboxamide
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25

NVR 2.01 (s, 3H), 2.14 (s, 3H), 3.32 (s, 3H), 3.61

(s, 3H, 7.89 (s, 2H). Internedi ate 49 22
wWoR20dsksdays  2- am no- 4- (1- net hyl - 1H i mi dazol - 4- PCT/GB2008/050431

yl)-1, 3-thiazol e-5-carboxyl ggg_./ NN C | M (E9)

(MrH) +: 253 for CLOH12N4025 NVR 1.15 (t, 3H), 3.62

(s, 3H), 4.15 (g, 2H), 7.65 (s, 1H), 7.95 (s, 1H).

Intermediate 43 |Inter te023 Et hyl

2-am no-4-pyrimdin-2-ylily Ie50arboxy|ate

WO 2008/ 152418PCT/ GB203£8/ 0 043{1@

suspensi on of et hyl

2-i odo- 3- oxo 3- pyrlmd|n 2-yl propanoate (Interrred| ate

30; 1.73 g, 5. | ) and thiourea (0.62 g, 8 1 mmvl)

i n Apscmionees erfefé(?e%%)ﬂ r{E(ﬁJrom@r@ércyﬂn%édnethﬂf témyaebli ng
yl)célrﬁoﬁnga 1@@(3 %ﬁe&%ﬁ ehgﬁlg le(iacl%gé)iy?atg\@%%f%%n(% t'fgt6r2a5’?§llinﬁ 1.57

Was su: i h Wa ed " w

mmé&lRhad age %mwe@lﬁﬁow@@%@%oﬁh@7ﬁ1ﬂaula©Hr\@asnfeaséu At 120 &C for 2 hours
was filtered 50ff and the filtrate was extracted with

in 2 EOAEaypoloTAhiconigh waesilyied wehweates andiselurapid withiysok before

bein? E%Brgc?ﬁf_&\&{eg%fgt% "J;I%l?a%fglr_ll% %ﬁtba%g W%%ﬂ%%%%%é%;? ang%ancentrated to
g1ve3n£5rlz(lqhat3\|'d)s tr1tﬁr25&1 (vtth Melﬂ)H to/gi%4 2( s mgld‘ﬂ)& Wl&teB@)h(idMS (ES)

di
(MO SR i ETHT SIME: Hp G Db 2 Gefs o3k B Srgedued! (dm.

1H)d§§ﬁ?§dngﬁg{) gﬁ/;;%egﬁ}éat 2 fih f7c§;@p o Dt o Sh 24

Et hyl 2-am no-4-pyrim din-4-

1-(]1, 3-% i azol e-5-carboxylate N/ N M5 (ES) (MtH) +:
—é@&—ﬂ&—gmte 1011101\ 14025 NMR 1.08 (t, 3H), 4.05 (q,
(35, 21@4 (468, ahf-5-thbbhy1-TH9 %?N-Q-@mrboﬁvﬁﬁnﬁl@-3%th019vtl2rﬂeridinium

(s, 1H) I'nternedl ate ol

trifluoroacetate
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} -

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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15

20

/0 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-

y1l] -1, 3-thiazol e-5-car boxyHate / N/\\/ r----N N M

(ES) (MtH)+: 337 for NVR: 1.22 (t, 3H),

3.19 (s, 12H), 4.21 (o (s, 1H), 8.21 (s,

2H) Internediate 33 Nii 27CEt hyl

2-ami no- 4- (4, 6- di net hoxy, m di n-2-yl1)-1, 3-

t hi azol e- 5- car boxy!l atz\f O NM (ES) (MtH) +: 311 for

C12H14N4045 NMR: 1.02 , 3H), 3.86 (s, 6H), 4.03 (q,
2H), 6.27 (s, 1H), 7. (s, 2H) Internediate 34 N

I-x So‘lut‘{on of 3.13 g (20 mmol) ethyl 5-methyl-1H-pyrrole-2-carboxylate (Curran,
T.P.; Keaney, M.T. J. Org. Chem. (1996), 61(25), 9068-9069) and 4 ml DMF in 60 ml
acetonitrile was cooled in an ice water bath. Chlorosulfonyl isocyanate (2 ml, 23 mmol) was
added, and the mixture was stirred overnight with warming to room temperature. Additional
chlorosulfonyl isocyanate (0.4 ml, 4.6 mmol) was added, and the mixture was stirred 3 hours.
Saturated aqueous Na,COs (40 ml) was added and solvent was removed. The residue was
taken up in water and extracted 2 times with 1:1 EtOAc-diethyl ether with each extract being
washed twice more with water and once with brine. The combined organic layers were dried
(MgSO0y,), and solvent was removed to give 3.5 g of a white solid: MS (ES) (M+H)": 179 for
CoH10N202; NMR: 1.32 (t, 3H), 2.35 (s, 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

/ cl
N/

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).
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28 Et hyl 2-am no-4-pyrazin-2-yl -
1, 3-thi azol e-5-carboxylate N\ N M5 (ES) (M+H) +: 251
wo o008Tsatd oNA025 NVR 1. 07 (t, 3H), 4.04 (q, 2POT/GB289/050431

(s, 2H), 8.65 (d, 1H), 8.6944¢. 1H), 8.81 (s, 1H
Internediate 35 N i0/ WO
2008/ 152418PCT/ GB2008/ 050431 - 122 - Int Conpound Data
SM 29 Et hyl 2-am no-4-(1, 3-

IntePRRdRtdégzol - 2-y1) -1, 3-thiazole- M5 (ES) (M+H) +: 306

or I IN30252 Internediate 36 5-carboxylate 140

3-CINVR-4-¢y @ - F-metiBl H-dyridie-LegartRpdylic FciBl (m 2H), 8. 06

(m 3H), 8.12 (d, 1H _ N I nternmedi ate 30
Et hyl 2-i odo- 3-o0xo0- 3-pyrim |(ix‘i n- 2OMpropanocate 0 O
WC3' 1../... N 5To a suspepBion @f ethyl

3-0x0-3-pyrimdin-2-yl pr nt er nedi ate 37,
1.19 g, 6.1 mmol) in Et0A added N-i odosucci nam de
(1.38 g, 6.1 muvol) and erl wst-15 resin (1.19 g).
After stirring at room ¥génperatlire for 30 nins, LCVS
shows a m xture of desiNed product and bis-iodi nated
product. (Note: workup reaction as soon as it is

fi i sielion E76898g (Aeb mezdt 9lchyl iBrebdoroelsenans-S-methy - 1/7-pyrrole-2-
OB s LR SERSLLoTl ARF 6B ws e

at 1@OTC RAIRuRGn taanRbvevangR 1@ Adaibedl 20esiGH eNo sUpRENERK, and
in diethyl ether. The resulting precipitate was
the rhixiture vexd hastdd ala @ o t host. Hése miXtuee Wid dihaedwithsvater and acidified

..C rated .to an or e oil 3 q, % . M5 (ES
withe SR D55 bgibe - AmGrages Wi AR 4 Phe HD A Rel ke washed
withf&lﬂepaﬂie’tg(l\!lgﬂ@') %{ﬁ&ﬂ:&{c@ﬁtré‘t@d ® QUEPRY ﬁ‘é Iy shh@ MBS QESP'GM-Q{)': 183
described in Internedi ate
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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407 for C 3HLI91N4A03 NVR 1. N 3H), 3.06 (s, 6H),

3.17 (s, 6H), 4.09 (q, 2H), p—4N(s, 1H Internediate

39 34 Ethyl 3-(4,6-dimethoxypyri Rdin-q
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Methyl 2-amino-4-(4-methoxypyrimidin-2-yl)thiazole-5-carboxylate (Intermediate 71;
100 mg, 0.38 mmol) was suspended in 4 ml of glacial acetic acid and 6 ml of hydrochloric
acid, The solution was cooled down to 0 °C and sodium nitrite (78 mg, 1.13 mmol) in 3 ml of
H,O was added dropwise. After stirring at 0 °C for 10 min, it was warmed up to room
temperature and stirred for 30 min until LC-MS showed no starting material remaining. A
solution of urea (50 mg) in 2 ml of H,O was added dropwise, stirred for 20 min. Volume of
the solution was then reduced under reduced pressure to ~7 ml, Na,COs saturated aqueous
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;oHsN303S; NMR (CDCls): 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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de im dazolide solution prepared earlier was
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7.95vbt, RH o620t rldk)ed HCL to pH 5. The sol uti on was
extracted with Et0Ac (x3), dried with Mg504 and
concentrated to a yellowoil (1.19 g, 779 . NWR 15
Inteﬂ;@u@%mZ 1 mxture of the keto:enol forms. M5 (ES)
VFH) 7 195 for C9HION203; NMR 1.13-1.29 (t, 3H),
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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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bi s(di met hyl am  y1] -3yoxoprgpano - 1.19 (t,
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2-lodo-4-methyoxypyrimidine (Intermediate 74; 1.62 g, 6.84 mmol) was dissolved in
dry THF (20 ml), cooled down to —10 °C, i-PrMgCl (2 M in ether, 3.42 ml, 6.84 mmol) was
added and the reaction mixture was stirred at 0 °C for 1 hour. N-Methoxy-N-methyl
acetamide (776 mg, 7.52 mmol) was added; the mixture was slowly warmed up to room
temperature over night. Water (10 ml) was added and the reaction mixture was extracted with
DCM. The organic layer was dried over MgSO., concentrated and purified by column
chromatography (Hex/EtOAc, gradient) to give the desired product as a yellowish solid (470
mg). MS (ES) (M+H)": 153 for C;HgN,O»; NMR (CDCls): 2.77 (s, 3H), 4.10 (s, 3H), 6.89 (d,
1H), 8.62 (d, 2H).

Intermediate 74

2-lodo-4-methoxypyrimidine

]
NN

2-Chloro-4-methoxypyrimidine (1.05 g, 7.26 mmol) was dissolved in DCM (20 ml),
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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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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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
(CDCly): 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 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
was obtained as yellowish solid. (264 mg). MS (ES) (M+H)": 274 for CoH,oCIN;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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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.

Int

Compound
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cshad it h hring anrl 20 driaod Aovar I\/hl: A

ﬁ@@mor“ﬂfled and purified by 961%m chrorrat ogra‘iM

e TR T T o o Ve e 10
]@@mdlﬂ)rb 53m@8y{1t1-pyBide;2- 2| BENIUR; 2 31)s, 34), 40 |(q, 2H).

2008/ 152418PCT/ GB2008/ 0504 I nt er nedi at e

E?Xl"nmlld,sz chl oro-4-(5 -net h%%&(inéfﬁzé;é;

-@ adl az®l - 2-yl )t hi azo | e-B1H)¢3.28 fl, oMy Bag e, O
Z IqN ~Et hyl

@;ecar bony1) 19: ¢4 &F 8t Va8 o 5- car bo

e 80; 5 264, 1), 469 &l 117913,
osphorus t@' prenyl (475 ny|, on
trachlagide (0.176 m, 1. 81“?\1?%&)7%%?(%‘)5(1 I1%30 r opyl
hyl a @ (0.484 m, 2.72 nmnm.go wene).m xed in
hydr ows#acetonitrile (10

xture S
irred at roomtenperature %Irgpf%ﬁﬁl{ sol vent was

en evaporated. The residuel was purified by colum
) ¢t agive the desired prnr‘lllr‘f

VWO DO T XD

as a solid (211 ng). M5 (ES) (MH)+: 274 for
CO9HBCLN3035; NMWR (CDC13): 101.37 (t, 3H), 2.67 (s,
3H), 4.40 (q, 2H). Internediate 80 Ethyl

4- (2-acetyl hydrazi necar bonyl) - 2- chl or ot hi azol e- 5- car bo
xylate O 15Et hyl

2-chl oro-4-(chl orocar bonyl )t hi azol e-5- car boxyl at e
(Internediate 77; 300 ngy, 1.18 mmol) and 2, 6-1utidi ne
(0.206 M, 1.77 mmol) were mxed in 5 mM of dry DCM
cool ed down to 0O C, acetohydrazide (97 ng, 1.18 mol)
was added, the reaction m xture was stirred at 0 C for
5 mn and gradually warned up to roomtenperature
overni ght. Sol vent was renoved and the residual was
purified by colum eluted with DCM MeOH gradi ent.
Product 20 was obt ai ned as yell ow sh sol [ d (264 ny).

M~ N\ B N A o NN L A PN PA R 1IN/ A AN NA S\
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al M (ES): 259 (M#) for Internediate 87
C8H7C1LN402S 111-NWVRCE(C1_, 3) 6: 3.9(s, 3H); 4.18
W@ 200835418 8. 71(s, 1H). N 82 nethyl 2-chl orpe®e83008/050431
di met hyl pyrazin-2-y1)-1, 3-thisgzol e- 5-carboxylate o Cl
/| M5 (ES): 284 (MH) for Internedi ate 88

R—CDC13)+—2 43— (s 3k) 2. 57

Int §Cogmpound 76 (s, 3H): 8.42 (Ratmpy. N |SM 83

0] Ry T e PR R erifip; beHbNMRisL £ (Bl o tcgmgdiate 101
M54GER)-ch88 5( 1-Triomyhbleer NEgE ahe11802.20Qs,T_T 0 i mQ
NELGTI 1AL ahe1gR 2200

2-carboxamide 3H), 2.45 (m, 1H), 2.94
Cl (d, 2H), 3.16 (m, 1H),

| \ | H,, 3.56 (s, 1H), 4.06 (brs,

H 0o O\\O\IH 1H), 4.45 (d, 1H), 4.64

(d, 1H), 6.87 (s, 1H),
7.32 (dd, 5H), 7.59 (d,

1H), 11.62 (s, 1H).

105 | N-[(3S,4R)-3-(benzyloxy)piperidin- | 'H NMR: 1.64 (m, 1H), | Intermediate 102
4-yl]-4-chloro-3-cyano-5-methyl-1H- | 1.78 (m, 1H), 2.19 (s,

pyrrole-2-carboxamide 3H), 2.78 (m, 2H), 2.98
//N (d, 1H), 3.61 (s, 1H),

cl 3.27 (d, 1H), 4.19 (brs,

| N | H/, 1H), 4.51 (d, 1H), 4.67
0 O»ONH (d, 1H), 7.27 (m, 3H),

©) 7.43 (d, 2H), 7.54 (d,
1H).

Intermediate 106

Ethvyl 4-(benzyloxy)-3-oxobutanoate

Ph” 0 OFt
0O O
Sodium hydride (145 g, 6.06 mol) was suspended in tetrahydrofuran (3.0 L). Benzyl alcohol
(328 g, 3.03 mol) and ethyl 4-chloro-3-oxobutanoate (500 g, 3.03 mol) were added to the
suspension and the reaction mixture was stirred at 40 °C for 2 h. The reaction mixture was
cooled to room temperature, quenched with ice water and extracted with ethyl acetate. The

combined organic layers were dried over anhydrous sodium sulphate and concentrated under

vacuum to afford 500 g (69%) of Ethyl 4-(benzyloxy)-3-oxobutanoate.
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111-NVRC i () C11): 3.85 (s, 3H); 3.93 (s, 3H); 6.85
(d, 1H); 7.41 (d, 1H); 7.73 (t, 1H). \ WO
wQo08/11428118PCT/ GB2008/ 050431 - 144 - |nt ConppUTGBRMB®As0431
SM 84 et hyl 2-chl oro-4-(4- anQoxypyrldln-
2-yl)-1, 3-thi azol e-5-carboxylate 0 H3C M5 (ES): 299

ﬁﬁg&ﬁﬁé %gz,@ tlazt 3353 (neHahe? (e 251 4 Q'E/Rszgﬁl) 460 (s,
216739 (st 1H) ;7. 25 (d 1H): 8.40 (d, 1H). CI
bthyf 2-chl or o- 4- ( 5- et hyl pyr azi n-

2-y1l)-1, 3-thiazol e-5-carboxylate a/( /) M5 (ES): 284

Int ff57lnternediate 91 C11H10CIN302S 111 - NWR

nte =D 43 (s, 3H); 2.57 (s, 3H); 3.76 (s, 3H);
Ethy 24eni8-4-[bdnzyloxy)methyl]-1,3-thiazole-5-carboxylate

Ph

O
N\ o
NT 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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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_(dg. 1H); 7.62 (t, 1H);
8.62 (d, 1H). F Internmedi ate 87-92
The. fol |l owi ng I pt er redi at e re synthesi zed hy.an :
To agigisgfoitiparBnHB e AP R ok & P RO weadgl?%mt&liyh%;-ammo-“-

[(be ARG Rk (]ﬁl\,@-tlgﬁ%‘?é'l&ic@rﬂo?gai {ErnReliAW 07,0 d %t6.84 mmol) at room
Conpound ta SM1 WD 2008/ 152418PCT/ GB2008/ 050431 -
tempetBure andtsti@odrpayuind Thatreac8ivh 8iixiRraneasgdoled to 0 °C and methanol was

-am no-4- (1-net hyl - 1H
adadf GRS IGIE tyrmontil he sobyepbygicnyaeypmyce-cold
watdrBRk ‘adddto(thdtekultiag rdsitu8AB diidéEfo93; h. The solid that formed was
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

N
N\ o
HZN)\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



C8HON502S 111-NMR (CDC13): 3.80 (s, 3H; 4.18 (s,
3H); 8.16 (s, 1H). NN/ Ns- - 88 net hyl

wQ2@si1sst- (3, 5- di net hyl pyrazi n-2-yl) -1, 3-t hi pZDIGB2008/050431
5-carboxylate 1-1,1\1, % 4ES): 278 (M) for
I nternedi ate 94 Ou 12ki 4n28 cl1l H1 111-NWR (CDC111:
2. 49 (s, 3H); 2.59 (s, 3|—|) 3.71 (s 3H); 6.90 (br,
2H); 8.44 (s, 1H). N 89 rret hyI

'H NVRTUOO M4, @)Mg@tdzwpw ttd?)ﬁ) % zsmzlﬂg 3N @
5-car boxyl ate HZN V5 266 I nt errredl ate
95 Cl1H11N303S

Intermediate 111

5  Ethyl 2-chloro-4-cyano-1,3-thiazole-5-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

10 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

15  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).

20  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
25  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%) .



111-NWR (CDC13): 3.75 (s, 3H; 3.98 (s, 3H); 6.27
(br, 2H); 6.77 (d, 1H); 7.42 (d, 1H); 7.63 (t, 1H).
W@ 2008/15318  \ WO 2008/ 152418PCT/ GB2008/ P&0EB1008/050431
146 - Int Conpound Data SM_§@set hyl
2- am no- 4- (4 met hoxypyri di n-

| t ON O--nnm-- VB
: 0 Pi—ﬁh?%ﬁgé%?gt%@sﬂ{) C12H13N303S
111-N|\/R(CDC13): 1.20  (t, 3H); 3.87 (s, 3H): 4.15

(g, 2H); 6.27 (br, 2H); 6.83 (dd, 1H); 7.33 (d, 1H);
InteBmédiatgl13lH). N 91 ethyl
AN h T azi,
/ é

: ' o—+2N, % 0----- \' 1 M
5 Rao(aﬁﬁi) eth?l7éﬁaﬁlMd‘f3 pf‘d’f)bxyplpendme 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




Internmedi ate 97 C11H12N4025 111-NWMR (CDC13): 1.30

(t, 3H; 1.57 (s, 2H); 2.65 (s, 3H); 4.30 (q, 2H);
w@283/16=18 1H); 8.91 (s, 1H). N N / N PCE2B2008/050431

et hyl 2-am no-4-(3-fl uoropyrisgi.n- 2-

yl) 1, 3-thi azol e-5-carboxylate 1 HZN M5 (ES): 268

/I—Ll-\ for |l nternedi-at-0—08 11t hOEN3028 111 NN 1 0]

Int(tCOQH)Olmd 3.99 (g, 2H); 7. 5133(3dd,l 1H): 7.77 (M 1H) ;

115 dlchloro'_g-’mghyTN t@S 41{' 3- | 'THNMR '(\210% MHz, ~ | Intermediate 114
propoxyp1per1d1n-4-yl]-lH-pyrrole- DMSO-ds): 0.88 (t,
2-carboxamide 3H), 1.51-1.52 (q, 4H),
Cl Cl 2.17 (s, 3H), 2.81-2.84
MVH (m, 1H), 3.02-3.03 (d,

H 5 o“O“H 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-

fluoropiperidine-1-carboxvylate

L

H

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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I nternedi ate 93-98 The fol | ow ng
I ntermedi ates were synthesized by an anal ogous net hod
wo 0003hsd4e8 nedi ate 44 fromthe starting materi abeT/GBRY08/050431
given in the table bel ow. _ljshnt Conpound Data SM I
WD 2008/ 152418PCT/ GB2008/ 050431 - 147 - Int Conpound
Data SM 93 net hyl 3-(1-net hyl 1H 1, 2, 3-
triazol -4-yl)-3-oxoprop ted NN . _ I\/IS (ES):
184 (M) for 1-(1-methyf-\ ’mm azol -
yl ) et hanone Bull Soc CHi nﬂBeIcg F[ BSCBAG 1991, 100 (4),
289-290 C7HON303 1H NWR (CDC13): 3.74 (s, 3H);

In aéo %gL éo%a; d'%}g%t.ﬂméd 3/:1 ?l%lgz?lﬁs %tgﬂ tf%%%x@pi‘ o ani)[g? éhlgF Ot'glglf\%methyl'

1H- 16)|E)ﬁ)1~2hﬂ§l&rﬁd¥ﬂyﬂﬁ)tmfm1} 3Lﬂﬁor‘ép1pdt1ﬂliﬁt3hydaliiwx@l’at@ﬂﬁtermedlate 116,3.0 g,
yl ) et hanone

8. 023p+)1101)2n 4N }(Igl mgp.gxang (2;020(( gll 8\_6,)'.255 mqloh)'g‘o @Sve azfq)llowgohglon which
was hSatediD55 °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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15

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); 3584 (s, 3H); 4.09 (s, 2H);

6.95 (d, 1H),; 7.68 (d, 1H); 772(t 1H). (s, /' N

aive eI - s 2 T SRR DO, farkil
metRxyArpREROXYRYFd:xGidk A0¥d higd; OXOopropanoate o
MS (ES"): 369 for C¢HCIN,O,

Intermediate 119

4-Chloro-3-cyano-N-[(3S.4R)-3-methoxvypiperidin-4-v1]-5-methyl-1H-pyrrole-2-carboxamide
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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O----- \ o M5 (ES): 224 (M#) 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)shor 145- nethyl pyrazin- 2-

yl ) et hanone C10H12N203 1H NWR (CDC13: 1.23 (t,
3H); 2.66 (s, 3H); 4.12 (s, 2H); 4.20 (g, 2H); 8.48
Claim’ 11y 913 (s, 1H). 98 et hyl
3-(3-fluoropyridin-2-yl)-3- oxopropanoate 0 0 M5 (ES):
212 (M#) for 1-(3-fluoropyridin2-yl)ethanone
1. A compound of formula (Ia):

R R?
/ \ H < > A
N N
H O R,3\‘

(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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30

CLOHIOFNGB 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 oxykgi_peri di ne- 1- car boxyl ate
Raceni c

E{/\% é%%b%}y%{] fggm\%g)enz | ox E) %%yd I&E]i%}% par r:pgxo:xc%/ll' %}n%yl mercapto
sulpﬁaghb}ylat Pﬁlﬂ(ﬁ%z 4&@1’1&1”@2 2&% yﬁ @/045!&5?}“ @1 4§1§2490y1 C1I4alkanoyloxy,

et hanol : met’ hanol 0.1 % |eth 'am ne) to give
N- (thelkalb&rnm@de’ (famtkyl)zamnam]&/an@zmgmm GBL0e8kYsQuiBmoyl,

NG AP ERTEL BBy TRner B s 40 dn Gt oS e nde
N-(Q Qalkih QI prRet A, evﬁﬂ(o‘l r ﬂﬁymﬁﬁlpﬁﬁrawu g, MBI &Np ?)}aﬁﬁm

iven in the table beI ow.  I'nt Conpound Data S

Cragtkgrpicprdgnylpnim:, @@r@g@gﬂlﬁ;&) - of-heforaeyglyl- -R'*- wherem may be

0pt1(gtliaglh rslﬁfc)jslcﬁrt]lgt_eqs}l E%IJP %3}{ 519 &O%Rlyﬂ%%%ﬁ%%wg{ 111 s&?‘ﬂle{%&%clyl contains

an -TH- MRty tieat iutrZ)%el(l bfayfbs obﬁblﬁllmdbﬁtt@tGQ 8y angoup selected from R
3, 4-di g,hl or yl-1H p%rrol e2- car boxyl ic_acid
c

(W oB60E 51,343)“6 m@qﬂfndeilﬂw fied sngm CreadylGreakkpgoylg 30
G 4£lggls%§“0ng/$ @1 4aﬁ<g}_‘§cycsctrbo;1?) ’car%agl%i/f W((,Sl éal%g%carﬁan%ﬁsl( 7 35

N, N{(6y s byl )cat@mbg1, (Dsnzy],l-l@enzyloxycarbonyl 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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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 ntermedi ate 99 and 4-chl orqgp-_net hyl 14 pyrrol e- 2-

carboxylic acid (W2006087543) 1.53 (m 1H), 1.86

(m._,dH 8 (m 2H), 3.65 (s, 1H),
mé*9 eleﬁtﬁé%"&@st ﬁé(oéﬁgoxm 63 (d, 2H), 6.89 (s,
.27 (d, 5H), 7.64(m 1H), 11.56(s, 1H. 1I, )
, 400 WO 2008/ 152418PCT/ GB2008/ 050431 - 150 - I nt
3. Coﬁpogmgiiﬁ)atda)féswmn@iz \f_ludwlh Ri8SAMIRpy3dyl b2 pyranely) -idexazelyl,
. - 1.2 (t,.. nt er me
0 1
i, BiebinSt it o LU RIATRG) 4 Ao ga BTy ponpghionsisg
1,2,4-Friaz8H2 Bt OBO- é’xa@iﬁ@@ 191 wherein said imidazolyl or 1,2,4- trlazolyl may be
pyrrol - 2- yI)carbony am no}pl eridi ne H) 3.04 (m
optiondyly sgbssgutsd ﬁ%tlﬁl;@gellLV a grq_upc@& a5 texyi o 8 (aad Mhévem 4f gl imidazolyl

may f@%%a&% (9 &1 é)}l*\ll té)logIX)I/\fll I%éle 1tlg %etﬁ'yl%?ov%d ’wh%g)ré 8
(s R®24nethyl or ethyl wherein R® may be op‘uonally substituted on carbon by a group
selected from R*’; and

R* is selected from methoxy or ethoxy.

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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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 Sinternediate 64 fromthggstarting materials (SM
g| ven |n the tabl e bel ow Int Con'pound Data SM 103

I
2- dlg;lfjhy n&n PP S oxﬁynﬁ@PP 11% qr%vlelé-dlelgrh@f&%%za%2-yl
1,4 Qr\&th%n%ggj 1, 3%2d1{11¥ﬁi&(yﬂr}h‘1% 2+ 1]37m@§1 l- 3@4 0xad1azol 5-yl,
I nternedi ate 106 (m 2H), g (d R/ 18
benz(omlaZﬂH)Z,-yIBél-ﬁ&tl@iypiﬂﬂ)lldlmﬁaﬁ r(ytnnmém Z_M), ,lﬁndlhyhmldazw%yl

1-22008! h@ﬂ&@}ﬂﬁl&%&é@% I, ha,z%l-z- 1 in, ﬁ@nmpzm@k dZal-a-yl
( SM 10 N- [(38 4R) - 3- (benzyl %x;[/)1 | per}; di n-e 1 -

5-meghylt].3 4-etaflgeel-Syhet hh-oxkpdipgelroyle- 2- car boxami de Cl\
IHNWR 1.43 (m 1H), Internediate 101 1.84 (m 1H),
2.20 (s, 3H), 2.45 (m 1H), 2.94 (d, 2H), 3.16 (m

11. 1HThe c8mpbur(dsof ahklone 4f 86 prdaedidg cldiths wherdbin Rdis chidro.
4.64 (d, 1H), 6.87 (s, 1H), 7.32 (dd, 5H), 7.59 (d,
1H), 11.62 (s, 1H).

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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[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§ N7 IHNWR 1.64 (m
I nternedi ate 102 1.78 (m 1H), 2.19 (s, 3H),

1H),
sele(ng:e(i g“oéﬁ% élﬂg ﬁylhﬁztr'e?rﬁi_f ée%d (il%}@a:zl_qqgll I%%Ey &(;nﬂ( %gplai@igar%?p g}’po%{ on an —N=
moi l>7|)\;vith7arﬁ_§th plgmg , 7.54 (d, 1H). I[THN" NHNH O

Internedi ate 10 Et hyl 4-(benzyl oxy) - 3- oxobut anoat e

ThR® iOEcthPhoigetilylowBSeti Rimhy He ppléonaliy SulgfitGeddén ersbgn by a group
su nded in tetrahydrofuran (3.0 L). Benzyl
Sele%‘i@ﬂ%ﬁ?eza g, 3.03 nol) and et hyl

4- ! RIsereSe@X@RLINAMMORY 6r £ROK;9, 3.03 nol) were added
to the suspension and the reaction m xture was stirred

at Rids ©substitugnitpn capkonrangdds saberted emraamipad icalby k& sakoxy,
0 rat ' ice water and
N'(delié‘?l ?X@%g%%va?t]\ﬁﬁgtc ﬁ'%qﬁﬁgzgﬁgrlo\g?ﬁ#hg conbi ned organic

| ayidg 8-20ere dried over anhydrous sodi um sul phate and
concentrated under 10 vacuumto afford 500 g (69% of
Et Ry R PRapRssicrBY g9ecptablesplitheiepdt e. WO
2008/ 152418PCT/ GB2008/ 050431 - 152 - 1H NWVR (400 MHz,
CDC13)j6 1.29 (t, 3H), 3.53 (s, 2H), 4.22 (q, 2H),

20. 4. The cemp@ifd of4 161 { syh@edp; 7.38 (m 5H). Internediate
107, .5Ethyl 2-am no-4- |ib enzyloxy)methyll -1,3
U i ik oxyl ate O Ph 0GRt Ethyl
4- @@’qgg?;algééﬁoﬁcmgbut anoate (Internediate 106, 100 g,
0.42 nol) was dissolved in ethyl acetate (800 ni),
ambend fearo pEmietoxgxchange resin (100 g) and

N-iado- succi nj mj,d .4 g, 0.47 nol) were added, and
ch{ ?Scell%#?%eﬁ’ %%Ef’l(e&agls stirred at roomtenperature

f oRidOA ib1-(Thecth@gethyDimighxdlurg, was filtered and
rinsed with ethyl acetate and the conbined filtrate

1-Cramedoidlyinthapaithmisidarddre d-(predwsymsthyhaidagd @yl ng

. CLiti ) -
L, D Aol o PEER A A ificarol- 21,
I-mettelimiiade vy s Hphate-and, T-ardeitlrhd-edaAob 3 di yRpwsdst,o
yield a solid, which was dried under_hjgh vacuum To
benZofhi Oﬁ-égrldﬁ%a@hﬁ-airp@aﬂm 2L rg,rmugleé-w% Pyrl@ﬁ’dﬂﬁ@tlh&ﬁépl-%yl or
thia4opQQy|M.) were added and the reaction mxture was 15
heated at reflux for 50 min, cooled to room
t e MY éy asubsttuamichrt daebmcindeanselevaed fremoweto, undkyl, methosed
ressure. The resulting residue was suspended in
met é?lﬂpaqréi&ngtgﬁ]él %>sodi um bi carbonat e sol ution (500 niL)
angd iggixacted with ethyl acetate (5 x 300 nL). The
resulting organic |layer was dried over sodium sul phate
an@r & ohaamceuitcedy aergpieblesalidhctieqdr essure, di et hyl et her
was added, and the resulting mxture was stirred for 2
h. The solid that fornmed 20was collected by filtration
21. gncrhys/asﬂﬁpdunﬂ dfIC1gine 1 hyhereihher to yield et hyl
- ami no- 4-
[(lBg]ﬁEﬁ{oW? fEPRYy 1] - 1, 3-t hi azol e- 5-carboxyl ate as a
V\h'?g@sﬁggh'g 25 g (20% 1H NWR (400 MHz, DMSO-d6)j 5
1.23 (1, . 4.19 (g, 2H), 4.51 (s, 2H), 4.72 (s,
2HR" iZh@Bogam 5H), 7.80 (s, 2H). 25 Internediate 108

Et hyl ) i ..
2. %&é—lﬂgmwlb&%éﬁﬁ%ﬂl‘ﬁrﬂ,%Pf/ﬂﬁ“édz“&zéﬂfs- car boxyl at e
nis0;

or a pharmaceutically acceptable salt thereof.
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OH WO 2008/ 152418PCT/ GB2008/ 050431 - 153 - To an

ani sol e solution of alumniumchloride (9.1 g, 68.4
wornmjisxes added et hyl 2-ami no- 4- PCT/GB2008/050431

[ (benzyl oxy) met hy1] - 1, 3-t hi_gggl_e- 5- car boxyl at e

(Internmediate 107, 2.0 g, 6.84 nmmol) at room

tenperature and stirred for 3 h. The reaction m xture

was cooled to 0 C and nethanol was added to the

22. T eactdifbumt %tEsd fieh t%\gf%u Yeoh§8M\alr: of the sol vent
under vacuum |ce-col wat er was added to the

r eélt(l(iS 4@ 4éE(B ﬂulé1Chl®d0étm¢th}eldlfﬂ1pwrrm]! 2 yhicarbheyliohing; -3-
s coll.ec on and. washed

me“\“zﬂxt‘VWPS’Elﬂ‘;‘/‘r SR Enidg- %13? :l%yth}?tzﬂ [~ %YA‘S agid.
h i iy - -
g 7&%2&;&@5&@@% - [bichid BJS%@ﬂhﬁtl- 5}15 40%11)%%0(1%&/5 0@3}6 )31 c

metl]_oxg@p@pdmg]}-yl) 44pyrymidg-4-y)l ,3- ﬂmaggle(%carhq;q)yhcgcgu (s,
A% PSR 50 SNy i

metli(ﬁﬂ/'p1par161(ﬂl-14§zl)@’14 OHi- 163 Ifh)dzole-S -carboxylic ac1d
2- ani no- 4- %{ xymet hyl ) -1, 3-t hi azol e- 5- car boxy| at e
t

(1 AtEFER)- 3140@1611!10%591116%}/@1%@1 ?ﬁfllcéltb@aﬁ%?‘é@hﬁan
ﬂuo(o%gpe?i‘d n-Y‘%@ fggr%q cﬁ?ﬁgﬁqe.ﬁ > &hifloRxs debb Oy % 4;74. 2 mol )

stirr at roomterrperature e reaction
m )2t((B‘S§4M&i;4-{{(3l4t Ercdiﬁ)rb-hir-mel@yl tidipytel-Bed)carbdnyligahiad | -3-
ﬂuom&@pﬁ ﬁ'@(@e S%I}?Itélgcg% Tl;i B{l% S@-I\Q%%oxﬁ?ccaec?& rated
2- - 3-
100 L R (00 M. N ) e
ﬂuorppg)/‘;rl(itn 1-3(H)2 4' 1 AG3- (Iqazom -cagz)qzyliq gcidQH) 10. 28 (s,

0 E
o BGOSR a Bich g bR Wizt sesborlaping! o
met@x%lpeﬁ&ﬂiol ?1)3IOI|_>}lﬂdu@-Q Yof1, Bt ole-5-carboxylic acid;
m no-4-fo t'hi azol e- 5- car boxyl at e

( I ﬁt(éﬁ“@%ﬂ é—t{é(?)]fb@lChiprg-ngetgsl 1 a0} 2Ty,£)carbonyl]ammo} -3-
ﬂuotto ﬂe B}éld[ ?’L‘) = %({1 aﬁi‘%%j:f\lﬁgzo?tggg;grb%gyggﬁd mr; aat

r o@m(ﬂm@laﬁm@yﬁﬁhmnﬁ@gqu @RS AR U] 63, M&hﬁﬂoﬁpmdthizth-pyrrol-

the solid that fornmed was, collecte
-yl}%{ﬁop&ﬁwwoaﬁdm gwéapwdemrlwékéé tb@Z%lFTSdfaab%&y)ﬁy peig:

ST AL Sl i 1
2-leMb049Daﬂvlﬁz>}Bm®rdﬁper1@nll -1 (3t thia@ble; 5-darBéxylg,acil) |,
8.31 I diate. 1
S AT AR A B R S Gy S Rl casbeneigrgingy -

metlgitypfﬁ@némol Q)W@Rﬁﬂﬁﬁ&lﬁbx@fﬁ ﬁﬁﬁ‘d{h 2-yl)-1,3- th1azole-5 carboxylic acid,
- am no- 4-cyano-1, 3-thi aon - carboxyl a

( | ﬁt(é}sn‘é]&] 61{5(3141@10h10r9-5gm6@y1511ﬁm1)01 le)&e@pnﬁl]mmg}@s
t 1. 15.1
metﬁTL)yR%ggdfﬁ%%f) y%glh 2 a}ggl s E%ontlé’ \% cgireb%xxl?% aéc?d Stirri gg/b

at 4q1G- Barzoﬂkﬁazm-a }IUQE (mam)mv@[(srmdlaﬂ@rolﬂnmlw PRE€Ebl-2-
g to roomtenperature and stirred for 30 mn.
yheay, Plawllaaﬁn%}r3w6‘élaox(yolmﬂgln hghal, %%%01? A cquEosyliq @1%1_)
r { Wj’aﬁn
st r(?gsd%) 4 {?@wmﬁﬁhﬂ#ﬁg I?gtg t | o m xt }CH{b%n inoj-3-
metlmanyptpahdmeﬂywm-ﬂsyrsnhadylsloﬁ-lthJanodm|5tmarba;kghcamdd sat ur at ed

T ARl len o eyl deinigra TRy Higyrol-2-
yl)cﬁﬂgnﬂfh%nﬁ@mﬂﬁ%%p%émhn-mﬁ@@mh@d{@fs SRSHYRShed. Wi th

sat urat 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 chr omat ogr aphy over silica gel to afford Ethyl
2-chl oro-4- cyano-1, 3-thiazol e-5-carboxylate (0.6 g,
60% . NVRM -DC13L6 1.41 (t, 3H), 4.47 (q, 2H). 20
Internediate 112 Et hyl

2 chloro 4 (1FLtetrazoI 5- yl) 1 3 thlazole 5- car boxyl a

PPr—— — o o B
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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_ggki_di ne- 1- car boxyl at e

5Racem c et hyl

(vaA6D60R BB B et B ool An teny dsmingl ek

A0 -y BO 1 - A5 RARNGiY TGS IRARD!, - TESARACSI-2-y1)-1,3-
meﬂ(%%:y??:é %1. 1 d| (et yl gm ng@t% gl%xgﬁtﬁeﬂéem reﬁﬂ% yb-1.3
thiazploQteetboxy i @mtﬂmdl ate 114 10The fol | owi ng

S S OSSR Y S R T
me T141 c m Uik carboxylic
A5l P g B

acl yI )carbonyl]Jamno } -3- 1H NI\/R (400 MHz, DMSO d6):

26(9%4139%93@3]4@%11@2 5 d&'&ﬁyﬂlﬁ%g}mi%- L RLABLRRS: 313
metlirrx@p@;w@mpleyl)m (1e-midazrdr@xyih-aBethalzb el 5-Carboxditk ,acid; 18
(s, 3|—é_), 2.95 (m. . 3H), 3.29ébr s, ,
me 2H{A AR} ﬁﬁ[@é‘l%@-@%?éo‘%?‘lhb’ THgiygrol-zryDcarbemylipnigy | -3-
- . 3 . -
ﬂuor ?;@eernﬁglgli?i El(ignetﬂo%e%hﬁﬁ 1 ﬁ%éé%f-?% %,ggﬁlggglé-% -éarb(gcyhc acid;

I n Qé((?fﬁ?,‘éiﬁih#d [(Beis Deohirirbrésinzidgll- b -gmrobAafwegbesy ljetino g3t o
raol B e IO AT L AR RS 3
ég?g((ﬂé@ﬁ)uﬁf{@{@&%ég%&%}l-1H-11:§7§r01 -2- Jl)%hrb@ﬁﬁll]’ﬁﬂﬁ@}a-
methoxypiperidin-1-yl)-4-(1-methyl-1H-imidazol-2-yl)-1,3-thiazole-5-carboxylic acid;
2-[5-Carboxy-2-((35,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl]Jamino } -
3-methoxypiperidin-1-yl)-1,3-thiazol-4-yl]-1,3-dimethyl-1H-imidazol-3-ium trifluoroacetate;
2-((3S,4R)-4-{[(3,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino} -3-
methoxypiperidin-1-yl)-4-(1H-pyrazol-5-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-(1H-pyrazol-5-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-(2-methoxyethyl)-1H-imidazol-2-yl]-1,3-thiazole-5-carboxylic
acid;
2-((3S5,4R)-4-{[(3,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonyl Jamino } -3-
fluoropiperidin-1-yl)-4-[1-(2-methoxyethyl)- 1 H-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-1,2,4-triazol-5-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-1,2,4-triazol-5-yl)-1,3-thiazole-5-carboxylic acid;
2-((3S,4R)-4-{[(3-Chloro-4-cyano-5-methyl-1H-pyrrol-2-yl)carbonylJamino | -3-
methoxypiperidin-1-yl)-4-(1-methyl-1H-1,2,4-triazol-5-yl)-1,3-thiazole-5-carboxylic acid;
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SM 115 3, 4-dichloro-5-nmethyl-N-[(3S, 4R)-3- 1H NWR (400
WMHz, Internediate 114
w@eapazps peri di n-4-yl] - 1H pyrrol e- DVSO d6): PCB8BL408/050431
2 carboxanide 3H), 1.51-1.53¢ q, 4%0, ava 2.17 (s,
2.81-2.84 1 (m 1H), .03 (d, HNH 1H),

3&5((% %g)'%'gh-”z(%loroﬁ-@gan%% E%’thi l_l}-flp_}jrro%é blgca(lbonyi]%mno} -3-
metﬂd?cgfﬁ%)@ﬁgﬂnalt gl) %_E (211?15‘&10%"&%11 (ﬁ%@zoﬂz e 8is! qtl'ﬁb%l@'Sgbarboxyhc

nmet hy pyrrol yl")carb onyl |l am no -
aCldeuoroplp eridine-l-carb oxylate 5 O 0

2-((3S,4R)-4-{[(4-Cyano-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-carboxylic acid;
2-((3S,4R)-4-{[(3,4-Dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino} -3-
methoxypiperidin-1-yl)-4-(1,4,5-trimethyl-1H-imidazol-2-yl)-1,3-thiazole-5-carboxylic acid;
2'-Amino-2-((3S,4R)-4-{[(3,4-dichloro-5-methyl-1H-pyrrol-2-yl)carbonylJamino } -3-
methoxypiperidin-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-
methoxypiperidin-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-
methoxypiperidin-1-yl)-2'-(dimethylamino)-4,4'-bi-1,3-thiazole-5-carboxylic acid;
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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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, 1043701 nmmol ) in DCM (43.2

m) to give a brown solution. To this was added (3S,

A TG R T3 desicblorsS B el plhggrbomyTamino) 3-
ﬂuo%%%%ﬁéﬂ%i) Ap33Qin-48/19%8 -HBlole-8RGbbREa K Xt Ure was

l'owed t 0 stiT at RT ‘ovérnight. The solvent was then
r emvwleyi A@8r4R) e {[mmalmdﬂ@mes -me iyt H-mar] L wartiony Ms0ido ) -3-

2.rrfL t d_t ipitate th
uofspigatn e Zo o T b Al Rebl s 1 1t or ed. washec

W tHhwat €3S, 1Rpn- (hexasehass Hidied- 1 NMAS LD -3-
affoggagﬁz tl?léngonpound 3. 6%ﬂg?;§ﬁg?‘§ng 5%?H g%%P}
cabexyla

meth@ﬁP@Bﬁﬁ?@bﬁsmld(lW%jli 3ok

4 r > o]id-;i; g’[@ %l;l(lg%ougrn?&%elrﬁ %yHoﬁZ%%&arﬁO%lﬁnﬂE&} 3-
ﬂuoﬁ@%ﬁﬂﬁﬁﬂ%@gﬁﬁf@ﬁmﬁl QW%IC SJoﬁﬁboxylatdﬁ a 50 rTL

round- bot t oned . f was taken But y|

([ Edhyd Hr[8réob13€d5n%rhﬁ1émﬁlgﬂ)mﬂprﬁgﬂﬂrétyl]z23943)35%%)&340ﬁ&@ ﬁadﬁh%%ﬁo -5-
moryFa LSRR, 05 D DO BB B

cmbSﬁﬂzﬁ nmol ) to give a yellow solution which was heated

of FEBAa S Ay R T 0 BV AR e oro-S-
metl@ﬂM@ﬁ?%n@@yH@c{rWanﬁﬂ(ﬁ MO%ﬁ)eﬁgﬂﬁﬂ-qu 3Jﬂﬁaio%°t5@ﬂﬁ)oxylate

m Xt ure was evapor at ed drynhess. Water

m Etwd 2-Gifuer)- ﬂd[(t3h4educ1els>rcdﬁenfahﬂ ltfheymklﬂk)eaml]ammo} 3-

t 4 7. . solid that
met 9%§Brp%flfh£reldéﬁwxﬁfa@ 6dé Eﬁmwm%% éc‘/ﬁh ﬁh@laéﬁ?%sd %arggxylate'
4- Gty 2o (36 IR BB, ((B)4-SichloRs @mmﬁrmpgmél N—%])cé:’rb&nﬂ]aﬁﬁﬁ@} 3-
y1l-1H pyrrol e-2- carboxam de (1.212 M5 (ES): 274
methwpmfgﬁlyﬂcxlﬁﬁswr%ﬂ@rﬁelﬁﬂtl@wie.cé ca@@h&ﬂ (3S, 4R) - 4-

I I
{ %thf}r'l ﬁrﬂl%rﬁenﬁot‘tﬁﬁ%fb @1)'?2(’% 4 3{'2!‘ F[Y A c‘h?orX 5)1?1@&99'[’1‘%4 ﬂgrrol -2-
yl)cﬁﬁoml]amnm}d3bﬁﬁth®mpfﬁeaéiﬁ 1-yl)-1,3-thiazole-5- carboxylate
(D20 20500y Selb s hgro-5- oI G e e G Byl TR -
| HATU
fluo %a%?§igrﬂ5§yﬁm§}gl p&/lEla‘?)(tl%ag?(ﬁe 12l oarﬂoz}(?i@a%e mol ),

was added and stirred for 5
m higye 9- (é[ﬁdbdnheﬂlle(zasz YHR)-€(3814Ry44-{[(3.,4- dlchloro 5-methyl-1H-pyrrol-2-

e i R gk ST S T8 3 S SH Reiin- 1- y1)
metia %—‘ (8 9nRY-a- (WORARARBIS43e thH2iH- p%kol 2.y93afbBRY [Jamino}-3-

was a O{Zortlon wi se and the resulting m xture was
metlytmpméﬂdm yovietIn [gHirinethAvilyDpmkoxylmethiels sl lbimidagol-2-yD)-1,3-
ti was nonitored through LCVMS whi ch showed
tmaﬂ&ggca&%xﬁgg? the reaction after stirring the reaction
m Methd X @8BS QRMn{[ghl d1c1|ihﬁfo-r5aﬁéthleIpryiﬁbUR@l)Monyl]ammo} -3-
diluted with hed with water. The org

methogyaipeyigig- ]dﬂ)é‘d[ 10(\1/@11%616&%1)5Lﬁlpwﬁaéola%dllclo%ré@ﬁ%ql%éecarboxylate;
un @i&&hy@@@%{g & {X@ 2@9;?1 34N 8RAT 3 A88A QP4 B dny1jahnfo ) -3-

- glve et

fluokdp{pbridhi- byd- @{byaahegmmhﬁymmmmt IRt 94th1amlbdmalrl}(a;ylate

o gty - R Bl Paeblekiraameve i e o gaom aniino 3

metlfox(}? p‘éﬁ@msl' 9]}5&0@0)&\&{){@ S1 4@)—th%zﬂ]°et§1%ﬁ@iy@%ﬁé' di n- 4- yl] S

1H pyrrol e- 2- car boxam de In a 250
round bottoned flask (3S, 4R)- ethyI
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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10Ring A is carbocyclyl or heterocyclyl; wherein if
sai d heterocyclyl contains an -NH noiety that

wordosasams nay be optionally substituted by a groLpgB2008/050431
sel ected from R6; and whereiggi_.f said heterocyclyl
contains an -N= noiety that nitrogen may forma

Qs Gel(eS AP Aalbishaiahte®s S-aefe Hea Rl hgigony lamino)-3-

fluofplfcPidirky- %[)94 1sB¥£jzro‘P)5yyl lajmﬂc?zvolel§ %Q‘I‘BBQ%X‘[G car banoyl ,
mercapt o, “sul phanoyl,” sul fo, fornyl, ureido,

hy M askyli 2 (BDAB)-HyI[(3, Nd@hn@-ﬁyﬁ@hnh}ﬁl@rrol -2- yl)carbonyl]amino}-3-

el p T A BRPR B osdpginy

C2 MahWynybs,4R)-44 ﬁl_m%hlo% -54attk NP pyrrol-2-yl)carbonylJamino} -3-
Cl_4al kanoyl ox Cl1_4al kyl ) am no,
uorgpRRcem o A)Fbanionol- - Lt Ny by lac:

R

methxybi@@ﬂdﬂlal KM ll)-ﬁmefhéﬁhoxyethyl) 1H-imidazol-2 yl] 1,3-thiazole-5- carboxylate
| Koxy) car banp

Whé/ll g 2a((¥§ 48)—60{[@_ 4 échhﬁ@é(};}%glr b%-rpyrrol v yl)car%onyl]ammo} -3-

ﬂuogpﬁ%?lghp fﬁ?}% ?ggﬂk@[ﬂggﬁglﬂl\b (H mﬁ@‘%ﬁ‘ﬂ/ F)Syﬁr E éél%tnSn%arboxylate

C Mahy\y2-&8i$ HRMV{[@M d@hhlrd»éﬂyd:thyl lH pyrrol 2- yl)carbonyl]ammo} 3-

N-(G . al dra
ety RiPeT el M R sC T a5kl fdbiep - seonate:
h b _
sﬁgﬁtﬁf’ﬁ‘éﬁi‘ é‘ﬁﬁé‘a{#ﬁ%ﬁ“%?“’é‘ﬁ? By D1 PaRel L AR ibliny amino).-3
fluofopipsaidih- het)et-oleysthyl-1 Heh? 4t trigzadrd-y Ik, 3-thidzeteyS-tarhoxylate;

ni M&?}Zlg &%é?gmoﬁ@ ﬁ? 2a%|8|5y Tetﬁa%lsifgtrpuytgr%? 2\%c%rb%¥1}91']|§)mino} -3-
metl?&@ﬁi’péﬁ&ﬁlﬁmﬁ/ GBRACASI- @1501434 triazbG.8 yl) 1,3- th1az&9 5 é‘arboxylate
selected fromhalo, nit cyano, hydroxy

caMiiyl 2-¢as ARidyil(3- ‘%Fé?f@a‘b%anosﬁﬁﬁﬂ]éﬁrélﬂrpyf@l 24admghonyuammo}-
3- m%le@ Ij%aﬁ%{ @%—f'ﬂ%%@ﬁlggy%ﬁ qlﬂ(ﬂﬁ%azo@24ﬁ!| lf%ntﬂ}/azole

carbbxNateCl 4a|ky1)2an1no c 4a|kanoy|an1no
4al kyl) 2

M M szl;?Z: (g%%%lg?%@g%%/ ﬁlcgwqr% SG%t*gylle pyrrolcg gr%%rlly’fl]amino} -3-
met@xmﬁ%@h@?ﬁylczf) bp(;lg uf SIS t(lg 1-1—‘41C1If%a!§)5l€21 lrygﬂlag%oﬁ%@ol% r'5n cr%boxylate
0 Mahrid&mawbbﬂ@sadtﬁ)nde{[(&,ardwﬂgmpgfmemMHepyrrol 2-

S S B R e e LRI TR e i AR A R

i f Mah DesSuRIMC[¥ 4-aRAIRb BSm@Ry - Nitpyei- @IyY)CEﬂB@ﬁyl]ammo} -3-
ni trogen nmay be optlonally substituted by a group

meﬂy@%@@@d{lﬂf km%MmethVé@mm@ hdb - ﬁn@dmﬁj@@@mémel y

SO % TS0 LR 2 ppyominl
met%x@@peﬂaﬂnkyw)@a(dlﬁlﬁﬂlﬂammb»ﬂ 0'di- Yalikiytoleardassmylate;
benzyl benzyloxgcarbon benzoyl and

P S AR R P RO AT Rl RIS

t t-tu

yDcérB%S’é et R

i ndéqkylde((d$ R34 6 edichfooordSamethyle til -pyant2-yd @arbonyl Jamino } -3-

-NFﬂ.- 5:,C(0) - <N c0)-,. - YNCRL7) -,
ﬂuor_oggnﬁfé n-1 éo%%]%@ Jamig >R41§|) lmb% @B%O%-gﬁééb@m‘)aﬁis, R16,

R1{4ethdl 82 angl 4R§~Q {IEEE% H{&ﬂﬁ)‘?&@%&h&ﬂlﬁ%ﬁ%f Qgil)fcﬁrgﬂhyl]amino}-}

hydrogen or 4a and is 0 are
ﬂuorqn)@t@pléndbm’t)w (élme@mladmb) éﬁh‘ hial .3;thiazeled: caclgcacrybaite

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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2-di net 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_q¢9 .
3 met hyl - 1, 2, 4- oxadi azol - 5- ;I benzothiazol-2-y|,

1- ﬁfi}ﬂhé (Xﬁ ﬁlg -?{Ilé 4611 Llor(gJ g erqu lrh yfvrl)l'2 -yl)carbonyl]amino }-3-
metﬂox?%m@ﬁ&lf‘ﬁ@%ﬁhh?ﬁl ﬁlbﬂﬂ&ﬂ?ﬁgﬁﬁafw -4-yl)-1,3-thiazole-5-carboxylate;

nmet hoxynet h i m dazol
515@@&%(.(3&4@4&.[@%4 dichloxyfredilyy 1) iHrpsiaiglel-yPearbonylJamino | -3-
t hi 4t : .
okl P h-a e ST G T Syl seputpiaery
11 Mdiryl Rgp@uR§t40{f[(3a4lnlcﬁr&oisfm&th§1 P §Saei- @gjl)@h@bﬂﬁ]ammo} -3-

wher ei n Is chloro. 1012. The conmpound of any one of

ﬂuompmeﬁémll 10;4- Whmethymﬁrlmléﬂ@yaﬂé) 1,34Blazatpe-eabpolatl of

ecffll 20 (i% qﬁ%_ @e %%g%négl %1‘555 %ﬁlr Ilﬁf%ol ZSrPél)Cfrbfélyl]ammo}-

3 m&ﬁi@iﬁﬂpbrﬁfﬂl 1iy$)- AC-Kﬂ-ﬁfeﬂlyl 11:151 2ﬂhte1azarmpll)nd3 ﬂﬁazaIEyS-@ﬁiﬂboﬂﬂate
t he precedl is selected f

f1 &6 2- ‘Ng} 4- {,[,@ﬁq@lﬁglor(é?ﬂ%ggl)],yl I H-apaely2 YQPEFr??@ﬂﬁmmo} -3-
e B g T LS A el

net ho any one of the
pr (M:@kﬂylri?g((ﬁ:S QRM {Nfief? ~diichloR4 S insethylelifbggmole-yBeaChonylJamino-3-
4al ound. a ein R4 is

;
N Rl R S SRR WA g
| s gyl Qt(@ssuze)w AN94- ﬁ@hld&sJﬂ%@{ﬂgenpﬁfolcﬁm&a@bo@ﬁafr@no} 3-

fluoro or nethoxy hydrogen or dal kyl;

methmyslppsldmdlyyl) 42@5%3%051&@2@ -2- ylkd»&athtﬂlzylle -5- carb@adaibyl

Dot st P e BV R Taly g o 2 S ES Bppino >

metﬂd&@pﬁkfidﬁa] 91)14363%&@th 20 oxhddzdt-§K1)ag Dhbidzon@y- oafcboxylate

optlonall substituted on nitrogen by a
2088ryi 394 @édﬁéﬂd%ﬁ%‘]}lelh&ééf pY%@r?gElt)@ébwé]mnR@} 3-
f
metﬂ%%ﬁgﬁ y% 14- (%%Qt ngm ?%Z(\%a;ﬂl]azgﬁ%gph y?‘ﬂg%@%? ZafifYlate;

%é\ﬂ?hytft@: @gS A BY- 4Q[(Eyl d1gmbecr &inncthyd- ]rffapylimel D?t)cnbgiz%}amm()}_?)_

SUpStII tut e n car po a Qu Sel ecte rom

methypeypipgridiar bzﬁé‘dﬁﬁ%@ﬁdﬁaﬁgl& %@@ﬂls;éycar oxylateips g g
su@@&hﬂl&e&@s 2R)- @a{l[@cmdlemrd §. IﬁeeﬂlyaCltf?g%lfr!')lofg?gérﬂgnyl]ammo} 3-

4al ' koxy, N-(C _4
ﬂuON,p[‘ibe@@ﬂn h—al)k%/-ﬂ.l)fﬂ-amdaml -2apl0- 13- tlsaz©lez.$ canbogmylate;

ﬁ@%@ﬂ?” § @QLX r@@c“e &%ﬁ@?lé‘feﬁslg Yltlg?i?ﬁ%lr%ygpa 8915v1 mino}-3-

mettfég%pip‘érlﬂﬁﬁdf 99-913(1%6‘&1?1 PHle;d%%e?l @yf)LNQRMaﬂillq? E%il\%:kglate

dro g
1 @ﬂ2r(éiﬂq%8()y%gﬁ§44)ﬁ)wh@gzéfmghyl|- %IH pyrrol-2-yl)carbonyl]amino }-3-

| et h |
metllox ﬁé)t{a{%gm n§]§ (itsléfl}ﬁeggggré?gr@ Ii])é t)nftz%ldﬁ%igx a% |d¥1nzl%tpy]5lH imidazol-3-
anLxﬁda-oxadlazol yI 1 3 dlngthylln1dazol 2-yl,
i m dazol

2#;(9}%%1 4éL(944 D@h}%@ﬁwetmylzlIzlptyfrpla%ryll)c@bwyl]ammo} -3-
metl?oxggf?eﬂéﬁ%d fﬂqe{%@%nﬂﬂ ?}7—]@'24 &Ta’ﬁ ag?/ﬂr?%ﬁglf’% l_ﬂ}@zy(%f% -5-carboxylic acid;
t h|28(23ﬂ 412)—4#1[(6[4 Dichbzeb-retytl- 1 /Rpyirsl-2-ybaaddnyglizemino pa-

metﬁé&%%g 4dq%| ecq&i\yfj (lif ! om HLZPISZ-@W;I ?%@%OTE% caﬁ%xyhc acid;
phM&Rﬁ%((B@@Rb )4 (9%:&91&1@#8 § Filﬂ 1@%&&% 2- c%%box-gﬁﬁdo) 3-

conpound 1, whereiln: are chl oro;
metmyp@enémhbx})) =4 Gaﬁdthlybllﬁyldl &gnwol-ﬁr}d)\ghm(pls -5- carboxylate
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 corrpound
sel ected fromthe group consisting of: 2
((3S,4R)-4 - { [(3 ,4 -Dichloro -5 -nethyl -
1Hpyrrol -2 -yl)c arb onyl] amno } -3 - nethoxyp ip
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met hoxyp ip eridin- 1 -yl)-4 -pyrimdin-4 -yl- 1,3

-thiazo le-5 -carboxylic acid, 2'-((3S ,4R) - 4-
w@ 2408352419 i chl oro -5 -nethyl - 1H pyrrol -2-yl PCEGB2008/050431
_onyl] amno} - methoxyp{mg_eridin- 1-yl)-2 ,4'-Db

-t hi azo Ie 5"'- carboxyllc acid; 2-((3 S ,4R) -4-

| _
%e]thﬂﬁzl 035 R G P 1%;5%&?@%&05%&) 3-
methd%%r ig@hgﬂnnl' R%DM' -3 ﬂdl%lﬁﬁﬁbﬁ%ﬁn|2eyl§th1a%@lret§;’&)flb(‘»®lat@c' d;

rrMehb!j'l 218 &ﬂRMP(-% z*lw@m)louaﬂmeolmbr l]H aymr«’ie}2 cagboxafilidmriop

-1 - dj t hi le-5
merhyBlRs U oD Lot Fditfacope s 2arop gty or o
- 5 Bty hy3s, 4R)'|-h'|r(B’,\;4fd”1éﬂlor% yhbe&@zm H%Mdle@reaf&x}mcﬁ)) 3-

fluorop ip eridin-1 -yl)- -thiazo le-5
methaxyp@ﬁbdmxlyvl)é Cﬁcméthomn(d(rsml)tmweﬁ C@rb[omlatm D

| C%'ﬂ%l‘% AﬁFHE éc}h&%rsf &et@ X%ﬂpﬁﬁllé’ )‘@x %ﬁﬂo‘?%lg
methdxlyp@zﬁdﬂne} '971) m@nﬂﬁeohylplymzapn@l)thmzole saal(bbaylste, 4R) 4-

i chl 2-yl) carb ony
NS NER AR e 6&1@150@# et oS 2 iy

met%ox?gg%ﬂﬂlﬁ\ h%%y? f@ﬁll Q tﬁlﬁkc%% 5§:aﬁibR la&e {13
 4Ediyd ﬁl-(é%&;4RE4-(Brétdeleﬂ)l-$ m)ethw}IlH “Pomle-gladanbmitop3}

ﬂuofa()én)ll;%%dirb}-ggxégfé{ Eleﬁ‘égy]@gl(%‘l |25yl)n[h1%zolg ]5) carboxyla‘[et hi azo
( dmﬁm @ng, nR) ny(B Imlamar&s yﬁ&hyla@pﬁmlé@cﬁboxbn{l&o% 3-

-dichloro -5 - hyl- 1H pyrrol - 2 -y1l) carb onyl]
ﬂuommwd}n 1-31)-4- [lumethyl il - ]e243dr1nzolﬂ -ylythjazolg, Bearbonydate

| oNRS ARl o b SRR e oty

ﬂuorogmerlﬂﬁi- nYKyP(d- ﬁleﬁfokﬁpﬁrdlﬂJ }M)’U)laﬁole-(SAcarboxylate
-thiazo le-5 -carb

b M 2o S TR ALB s lomid Tapt . IR By Tl B b GBI
uordBffeilrt EYIPKIE ey ROR R BNRAG s -
-t IE]tléyﬁa (l(&SI 5%}—4{{3 b?‘(r%ﬂéom 5&ﬁ1eth‘,yl-4H ﬁﬁrcﬁe-—é&arh‘tioxamldog-}
t | C oro -
ﬂuoreo%éfeﬁgdinaz%uApgﬁﬂiwrozynw iist el s bR
1 1 m l I xaml
cark@@ |Sc@%5§|ﬁ' égwﬁéhl%%sé A?%ﬁthwrﬂ%gz C% b% (}Ogr 0
ﬂuom@pemmmwm4+<4ememmyrm 2e>a)tmamisf45}caamxmta}e 5

e mre) YR8 IREE sy o e B R By ol Fedrbosimido)3-

metlﬁﬁ%r?fp@h@llloi Hgllg 4¥(]1)-m8t‘f|1§151 I‘IR) 2 4'tr1£zo[l¥l%fl)tl41a2’dl§13Lc%ﬂﬂ)xyﬁtte

{1 Dy 2SRt £y APy mn G S-mhhele B S bawbosynie)->
met@xy?@gni% 12019%/ (1151% t%lsf?ﬁ/ 1@3 Qg§zo?§ Af),%ﬂlazolg' @ carboxylate;

[ ( Eﬂfgfl DL(@?S mmpﬁ-'ﬁmﬁlohy; cézhhdllyfrﬁ@hyﬁlﬂl Lbygaleerbdxamido)-3-
0OX L peridln
meﬂ{qxzm(p@flﬂlﬁek MW%GW%% fiH7ox, #?é@léyﬁ) yarboxylate

1szd(§§hmz?x}r)chl%r(§ >3- c&gﬁ@g %&hﬁ l%bQHé%li-garg&iaﬂiido)-}
metlﬁdx&plq,:)eﬁdmh] -ph)e-G-fietroyyirdit2 pyf thiakol 2-Sychy oy oy | ]

am no} -
Snﬂﬁmzy(p}thelk) 44(«m-ch}oyd)3 -4dido- 6nﬁtt]nydxlﬁrpyhylle)2~ddrb¢ma‘z)e3-

metl{ox[ypé)l%td ]Cms ZO| fﬁggﬁgﬁ%ﬁg éﬁﬂlflc : %@?’é)&‘é‘%ﬁnsﬁ *

am no} -

met hoxypi peri din-1-yl1l)-4-(1H i m dazol -2-y1)-1, 3-thi azo
| e-5-carboxylic acid; 2-((3S,4R)-4- {

[(3,4-D chloro-5-nmethyl-1H pyrrol -2-yl)carbonyl ]

am no} - 3-

10f | vor opi peridi n-1-yl)-441- (et hoxynet hyl )-1Hi m dazo
| -2-y1] -1, 3-t hiazol e-5-carboxylic acid; 2-((3S, 4R)-4-
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2-((3S,4R) - 4- {
WO ¢®8/akd408 0- 4- cyano- 5- met hyl- 1H pyrrol - 2- y1) cap@Dopkfos/ 050431
amno } -3- methoxypiperidin-h-yl)-4-
[1 (2- met hoxyet hyl ) - 1FL|n1dazoI 2-yl]

ﬁ@@%@@ﬁ%gﬁ%ﬁ Fp- éif:y?%qa livj%azﬁ gg’ﬁé 5%2 %&P%ﬂ}ldo) -3-

methogc 1 er1d1n 1-y1)-4-(1-methyl- lH 1m1dazol 4-yl)thiazole-5-carboxylate;
E g e TRyl S sapoie ) s

yz)((3lS @RI h1(aﬁdbleh15rceémh®;l+hfbpmold - Q&er@md@ﬁ 4- {
metkgiQ%S’rR]é)frld%th Of’) 4- a metﬁlhy}H]l'_E R qugz%ll 4- ylyl]l'l)az&r rgl}/l:l)(;lxylic acid;
mehoxy R pe1(3 dibichoyd b lethyll- H-pyiréleRédYdxabtié)m-dazol -

2-yl1l)-1, 3- t hi azol e- 5- car boxylic aci d;
methoxypipeHgingl- Y39 34R)linzpthylpyrazin-2- yDthiazole-5-carboxylic acid;

[ ( %ﬁsjhﬁf‘h 5 Q- SichBEY T plro- Bk 5l . am no

methtB;tyb@%_M@mpleyl)dl (G=ethdXyphridin-Diyi)ihidzol db-@adlory (e aid;boxyl
| C_acCl

[(3; @Sﬁ“&hf‘zﬁ% g(%whl@f%ﬁnemlplﬁ pyirolo-2rqarberanrdgri-

met@ﬁ%&g%ﬁple II) éll ﬁl Irwth%(ypéirldt lyll])‘[ %zr%leng cari)oxyhcbamd 3-th
i a2el( IS, 4R i hdxyichlor@a6inkthyl-1H- pyﬁel@(B&rH@anﬂdo)B

mettiﬂggﬂlé)}sr?dléh Of’) 91_ (%_ nqgﬁl?f%yrazm B %/ )[;hOl?llZO e- %&}91(1) ne}/cul
WEQQW@RP@I(B qlmlthl'o}/&-)i ‘n@ett(lj;(ldﬁfﬁﬁﬂlﬁé(ﬂe%d?%xaﬁlﬂo& =i -

t hi azol e-5-carboxyl i c aci
metljqx3pipediliohl-phd-6- hmldlwm)’thlazol%ﬁycmmbg myltl] am no

7 3- 1 . . . oqe
LS BH SB S sy Lo P IOl A e Sl gsRpercin-l-
yl)-4- Ef{lﬂﬂ@ﬂoﬁyrldm -2-y1)tBial§133- iy oxdAicacid;

[(3,4-Dichloro-5-nmethyl-1Hp rroI 2:¥1 ) car bany I; L
am2r(@S 4R)-4- (3 4-Dichloro- methyl H-pyrrole-2-carboxamido)-3-fluoropiperidin-1-

t 4 -bi-1,3-thi
- ALARAREL S rol Ao h BRI ARk 4 ) - i
[ (3-@HRRI-0B Q-[Slchletdﬂj ‘ncthlpyH-potrel2- A‘da)rb@{ahﬂmg)l.j fluoropiperidin-1-

yD-4- (%ae@ms@frrddm Aythigxole-S-aghorsting¢idmi no) - 4, 4' - bi - 1, 3-t
hi Qz(gi§415 L8 basihiofo- 9%6@1}'1_{121% P%rél% f@rb&(anﬁdo) % -fluoropiperidin-1-

| or’o- 5- et h pyr y1) car bony
yl)- ébfﬁ -methyd8+razin-2 yl)th1azole 5-carboxylic acid;

Uy S0L LT - R AV L 8k 25 i
yl)-z{-(z_’iﬂ&ox@b%ﬁdiﬁrzoylﬁhm@&1@351ca¥tb>ﬁ»ﬁe lagild; 2- y1) car bonyl ]

am no;y - o-

me 2HO3SHHR pé(3 diPichlogor§-nactiiyl- FEpriyaled-+4rhexdanéo)- 3 lyatopiperidin-1-

4Pl S 8T R S, @Rl el 3D 9% b (-

am2ne3s,4Ry-4-(4-Chloro-3-cyano-5-methyl-1H- pyrrole 2-carboxamido)-3-
25f|uoropgfer|d| 1H i m dazol - 4-y1) -

methoxypipTidisol ¥l = @am%x&ziﬁcl é&ﬂaazol 4- yl)thlzzc(lfégfaalmhc agid;
[C3: 850120 RrtorLho SO - Pl S 260 hkio 51 MO

metlimdypip)ey?iinp]eyl)dh (i-hes) b 1(,%4nnazh>d}5myhuamld45mazamyle icia:
_t hi 5. A
| e R RS g Sy By B PGS Bkt 1o

methoxyBiperidin-1-y1)-4-(pyrimidin-2-yDthiazole-5-carboxylic acid;
gﬁ%&yplpe¥9dlﬁwj yl) - yr)Jyrlmdln 2- Q& 1, 3-thiazol e-5

-carboxyl ate; 30Methyl 2'-((3S,4R)-4- {
[ (3, 4-dichloro-5-nmethyl-1H pyrrol -2-yl)carbonyl] am no

} -3-
nmet hoxypi peridin-1-y1)-2,4"-bi-1, 3-thiazol e-5' - car boxy
| at e; Et hyl 2-((3S, 4R) - 4-

{[(3, 4-dichl oro-5-nethyl-1H pyrrol - 2-yl) carbonyl ] am no
- 3-

N

- ~ oA A ~ L 1L 1 -
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2-((3S,4R) -4- {

w@ e®sAsdichl or o- 5- met hyl- 1H pyrrol - 2- y1) car bonpd1/Garoosns0431
} -3- 172 -
fl uoropi peridin-Il-yl)-4-isoxazol -5-yl1-1, 3-thi azol e-5-c

r o@/ %fléﬁ? i &héorﬁg Wi}oszméé‘P/E%ﬁ Ff?z/rviﬁ) i&ﬁr@aﬁw oYt no

metﬁox i er1d1n 1-y1)-4-(3- ﬂuoro r1d1n 2-yl)thiazole- 5 carbox lic acid;
gﬁp er|d|% I - ’ }i) yrazol -5-y1)-1, 3-thi azo

e- 8- (633‘} ‘ﬂ)]&)eﬂ'-l(é{(?éllorgwb@mb 52m¢1(h$BlHR)ymble 2- carboxamldo) 3.
metkio(xyg{pendl%hf Of’) 4- (% metthg)%yrazm b, %/ )[[h%lzo e- ]é)dr% }kfllo nalclicl' amno
fl QC(UBMHQ)EM(@OTﬂéro}Bléyaﬂo(Sltﬂetmgf gn%iati-)carﬂaoﬁaxhiabﬁgol e

- 5-car boxyl at e;

4R
metlﬁqxxpweﬂﬂl@hl b d-6- metﬁlﬁgz 1Hﬂm4qkﬁ,zf>lr Yl)ﬁu%@}%é'ﬁbéﬁy}’l}c aadino

[ 12?{%3@4{1{}01 Ql(ﬁ'ﬁ{;g)o 1£¥| r%YS dathyl éH y}f)jrrole -2-carbonyl)-amino]-3-fluoro-
p1pef1ﬂ1n3}-tyl}l @-p?fa@rn&-@&ﬂﬁ:&)@}d SlearboMatdweid &h&l(e%ﬁr4R) 4- {

[(3,4-dichloro-5 1FLp¥rroI 2-yl) carbonyl ].
} 23{_(3S 4R)-4-[(4- Chloro 3 5 d1meth 1H-pyrrolé-2-carbonyl)- ammo] 3 ﬂuoro

: 1)-1Himda
pine g P D R e R LR
2- 26335 .4B)-4f(4{chloro-3, 5- d1methyl 1H-pyrrole-2carbonyl)-amino]-3-fluoro-

pip%i{ifﬁéf"yﬂi X hl}’glrn?dlrsl 4m31ttp¥l%ol 'g-g lgornglhc ac1dle)[hy:ilr ?tgrnyl ] amno
g\i;zﬁ{lzxg PHFDEL- [(dlchlbroyslb%ﬁmcsln{éﬁ{yhyﬂq ﬂy‘ﬁ‘ole 2 carﬂohygzaghn@ 3-

3-thi azol e-5-car | at e,
metloxy (BB riR)-1 4¢l } f-pyrimidin-4-y -thiazole-5- carboxyhc ac1d ethyl ester

[ ( %’ ft?agiéﬁal (Q_Cﬁllorotg1 Xyanol_g Ry h H2p>¥“} Qorc%yl]) afdS3

metﬁdx@qﬁp@m@n Lﬂ%n =(1=r¥tdth 14}}(1—19}7@5133’%&)]{&2&013 54catrb¢>@zlalacia ofhyl ester;
t hi azol e- 5-carboxylate; 15Me 38 4R) - 4-

{ F({43Wéﬁd" E3rePisphora- |5|:rp§‘ﬁhylo pryyfszt %/rp%ﬁw J-amifofg -methoxy-
p1per1 nh )}(])}pl |ger Ieéhyl llH Ej)}ifzoi -3- %_l) thl?%oleiS cle_llfbfxglc a%ld eth Xo?s_t%rz

yl)Z 138- 4H')I-®E(Ql(é}15r0€3ibjmmmd -Aicthyl- lH pyrrdi&R kegtbonyl)-amino]-3-fluoro-
PlPe{lfitnsFéfHI %msra&mc% Ahthigzolrsd wybordicAridiol - 2- y1) car bonyl ] a

M POY3S 4R)-4-{[(4-chl -3,5-di thllH 1-2-yl)carbonyl -3-
3- n3¥hoxyb égrﬁﬁfﬁol yl gne ¥ Ewﬁ%t %%?%t%?]amTﬁ9|w1d

ihmamqwnﬁuylyﬂﬁ4memmdbmﬂb35hmad&55mﬁkavb¢aadwbthy

L3 TR Sy o ity B ey no
ﬂuoﬁoplp%rldm 1-yl]-4- pyr1m1d1n 4-yl-1,3-thiazole-5-carboxylic acid;
nmet h OA%EE&erI yl)-4- %1 4,5-trimet Xl 1M i ni dazol -

2- yaly3 4 rﬁ[(é-@b 0é04§ cy@m onsthelt We-pyrrol-2-ylgarhgnylJamino}-3-
meey PR SR Y b s ivale e plisbidiy
an2H@3$4R)-4-{[(4- chloro 3 cyano -5 methyl lH pyrrol 2-yl)carbonyl]amino }-3-
3- net hoxy eri di n- 3-thiazol e-5-carhbo
metb@qyg{p@ﬂdwa ﬁﬁ1 4-(.- 1{1@:];31 i[p&)p_yyfa,zo{ 3 yl) 1 3 thiazole-5-carboxylic acid;
,J[L ( § 4?35‘?4}@)“1 Q8421 BRbRY iy M TP i A A ) GRE QMU bnlin AT _NO
metldxypipeodippl-pBd-dimethy ly Ly/-p'razotrdtyly 1 Asthinn)le-b-chrbdxiylid add;

t hi azo| e- 5- car bgxyl at e: Met hyl 2-((3S,4R)-4- {
[(§raph%ws+tt9a@yﬁaﬂﬂwefﬁt&§ﬁr?qﬂ 2-y1) carbonyl ] ami no
}o-

nethoxyplperldln | -y1l)-2'-(di methylam 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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Met hyl 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
23. ngﬁ(,]%}éélﬁlgﬁlb%glgq’ camo&é&yor&pnmgg arl Egllngound ra?l}g )(()ggﬂ 09 8?aims 1-22,0ra

pha@??@%{a%)ﬁ%bi—a(glgr@aﬁ erdd ARZO) R &RTPAKY] RERablo Bk yikent or

carricd- di chl or o- 5- met hy1- 1H pyrrol e- 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
2- (A BShdRbf thhikiBng bacterial DNA gyrase and/or bacterial topoisomerase IV in a
4-di chl or o- 5- met%] 1-1H pyrro?/e 2- car boxam do) - 3-
Warméftlm@yrgmnpal @i n@ﬁdrpﬂsugly_greaqment comprising administering to the animal an

effeé_ﬁff%ﬁﬁk f}, %&_ﬁqg}%}u%d%lf)dﬁ 6&2 &l ﬁa&n ﬁﬁ?,o(%)él p%tarqnac%{l é/ally acceptable

salt théradif.chl or o- 5- met hy1- 1H pyrrol e- 2- car boxam do) - 3-
10nmet hoxyp ip eridin-1-yl)-4-
(3 fluoropyridin-2-yl)thiazol e-5-carboxyl ate; Ethyl
%éﬁﬁ%}ﬁ%g?og 6%)d(1g’inﬁ an ant arg;ernra%ﬁ:ffect }ncaa \r)varél)l(-;:)}ﬁo(ﬁlgsl Elréi@al in need of such
trealfhietno l’comprlpmg ladnimmsthr-lglgl_t)o -the gimal an effectlve amount of a compound of any

one gF{:P I;ZIRng 2{1 phzaerlageutlcaalz Oallc%epsta‘t():le sa t t %}e%%e Met hy!

4- (3, 4- d| chl or o- 5- et hy1- 1H pyrrol e- 2- car boxam do) - 3-
fluorop ip eridin-1-yl)-4-(1- o
26. metthykthopiof treatfigta hagteolal ibfaptipn i awetra-bhocslad boixyl it eeed thereof,

15Met hyl . 2- ((3S, - . .
COmpIY3e ] nésr# Sﬁr}éogﬁﬁ)ﬁr@tlw&a‘iﬁfeﬁﬂ? 81Uy of 4°8BWaHA ) any.one of
Claifdsuornpi @9hmﬂiaﬁeﬂtrcﬁﬂ§' aéeepBble salt thereof.

met hoxypyr i di n-2-yl)thi azol e-5-carboxyl ate; Met hyl

2-((3 S ,4R) -

217. (Igre zl)lne(gl:lo;dh(lef(rtlf lg‘l’ﬁ?ﬁ’%@ﬂ %@Heh?d BTRuER LR e group
con%h@@iy@mfnudttﬂ-a@q&feﬂtﬂﬁb@m@hi&e Srospitdbaxyligtdenelrhbyihe, skin and skin
strucztﬁfr(eép ﬁﬁ@ﬁog@i%aﬁg;?atiqq_ (ffﬁhp(&pcebr?nelgp%&ﬁlé‘rﬁ]saléljntg,_ acute otitis media,
cath%tg{l %%%E@%ﬂg{%n@w}%' Igétultﬁl()%%%a g)St%&gg$lggx§/rlld§€%rdltls erary tract infections
and R¢qt®Bs dR)sediby (IB1g resistant bacteria such as Pen1c1ll1n-res1stant Streptococcus

pnelftpéfg?,eggn %Bglg?r} gﬁghpaﬁ' §é§h)ﬂ¥{0&ghseaure§sa{n%8uc1[ﬂn-reg1stant Staphylococcus
epldgﬁ?l?%éﬁg%dndmﬁyénm&isthhagﬂdeﬁycac@ar boxyl ate; Methyl
-4-(4- E:hl or o- 3-cyano- 5- net hyl- 1H pyrrol e- 2- car boxam do

) n- | A : :
25 e PRUPUa) BnSEL Ik Y BN a7 st e rmeppdegnimal s
human.25Met hyl 2- ((38 4R)
-4-(4-chl oro- 3-cyano-5-net hyl- 1H pyrrol e- 2- car boxam do
)-3- methoxyp ip eridin-Il-yl)-4-

29. ( 1%&@@ a%{(%lé)(%ﬁéog LhPER oo Mitdd NbR7RlGrar A RREY 8b& ptable salt

there(f4foe ﬁieanmﬂa@wamxﬁa!ﬁamﬁﬁameﬁt folrlupy mrthd productaombadaarmtbgcterial effect
3- eridin-l-yl)-4-

in 2 WapR; ‘Hﬁi aBiNAL) ¢ hi 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- 30net hoxypi peridin-1-yl)-4-
(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/ GBZOOS/ 050431 - 171 - Et hyl

7 O NPNS A S ~ - T ) Ar:r ~ -
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2-((3 S
, 4R) - 4- (4- Chl or o- 3-cyano- 5- net hy1l- 1H pyrrol e- 2- car boxa
wWor@s)s318 PCT/GB2008/050431
met hoxypi peridin-1-yl)-4-(pyHym din-2-yl)thiaz
ol e-5-carboxylic acid; WO
2008/ 152418PCT/ GB20Q8/ 05043 172 - 2-((3S
%?1 e ysq oL BB gwh%nesof.}%amlz%h%mhamaf%u%%ﬂmmmble salt
theré'ﬂfdf%} IR manufactyre of a med1cament for use in inhibition of bacterial DNA gyrase
nethoxyplperldln-l-y )-4-(3-fluoropyridin-2-yl)thiazo
and/er ®pomoorsay¢ I'\¢ irag ivdrm-blooded 2nifi(a8S
, 4R) - 4- (4- Chl or 0- 3- cyano- 5- et hy1l- 1H pyrrol e- 2- car boxa
m do) - 3-
31, WEtI'h@m’@d)thﬁédrﬁpdﬂmH of Ay dnd &QTRIntNY1-RY f2 4l phagnateiidali@zedeptable salt
-5-carboxylic acid,

therg . fof 85, MRYEY13 oA PIE2gBY B 6 Glh e AN B pleciasiaginection in a
o - 3-
Wan%qilﬁo&%a}pl glg‘r)rl din-1-yl)-4-(1-net hyI 1H i m dazol -4-yl)th
| azoI e 5 car boxyl i ¢ acid; {(3S,

0- 3-cyano-5 1H pyrrol e car bony
32. 1) zlilﬁ]uﬁpon Clgntp ﬁélowléeﬁelﬁélpe laprcll;eqal erc‘uon 18 selected from the grotuip

cons1s41n§36¥@§ﬁ1ﬂ1€1fn %laciv,g eﬂjﬁ%ﬁéré%? gﬁﬁ)’a!l IaCq i PnEl¥hiac, skin and skin

struGuieti mktﬂngn‘ls &d'd-tepgNalchibetidh- cofa:ﬁmmghx)onahﬁmca}:ute&rfubﬂsm@ute otitis media,

cath:eltgglbegetg ?%’Slﬁz §e¥r1[eme1alggpeéna§ 0&‘[591618;:(]%} s %ndé)eer&ngt WlFary tract infections,
Peni@ffi®hesistant S‘[I‘EEYOC({&QTS%DH&I@OH{‘IC[ fdthedM@LRsidtant Staphylococcus aurcus,
-di net hy1- yrrol e-2car bonyl) - ani no]
meth1g1.llm-m@rstspt §@pﬁyjp¢pqcu§/¢mderm1dls and Vancomycin-Resistant Enterococci.
-4-pyrimdin-4- yI-thiazoIe-S-carboxyIic aci d et hyl
ester; 2- {(3S,
33. AR)hé ubd éfe@gl oA Of B8 19 1BrolEH By, lvlﬂek'hﬂﬂfer@dum Brosaédoaimal is a
1) - am no] met hoxy- pi peridin-|-ylf
humag. pyri ni di n- 4-yl -t hi azol e-5- carboxylic acid et hyl
ester; 152- {(3S,
4R) - 4-[ (4- Chl or o- 3- cyano- 5- nmet hyl- 1H pyrr ol e- 2- car bony
34. 1) Aacamejund-of oy bioxyf-@Plaipey 1-82 rorla-phhfmaceutically acceptable salt thereof,
for ngluaé@gﬁé;{lonégft]égany rb%étgllalzefyefa 1§t§h\!v%zq;) eoged ambof(yl c
[(3,4-Dichloro-5-nmethyl- 1H pyrrol e-2-carbonyl) - ani no]
- 3- et hoxypi peridin-|-ylf
35. - 44 domlmum;i of aiy oy @dAdhin®s- )13 -dr hiphaohaettadly oseplabie salt thereof,
aci. d. h
for gy g ionca st iaC DY B iscrpaginy foppisopyFIsGITY i armigoded
aninda) - am no] -3-fluoro- 20piperidin-I-ylf
-4-pyrazin-2-yl -t hiazol e-5-carboxylic acid, 2-
[(3S, 4R)-4- {

36. ]E ( %?&ﬁpooru%a%f gﬁ}g b, (gfr@’la[fngs'_i'-girorr%l p_h%ﬁl)fegc)eﬁt%a?lggxeelpta%m R thereof,

for sk wothepicp@fidnd bNa badtdral drfPitioazh A-warilbldoddtdniaalol e- 5- ca
rboxylic acid; 2- [(3S,4R)-4- {
[ (4-chl oro-3, 5-di methyl- 1H pyrrol -2-yl)carbonyl] am no
fo-A3=
37. £l lj“o%oo p?oué19|og any ?ney%ﬁCl%msylr IZ%ﬁ ora r‘Phﬂ aﬁ_ce&tl(?ﬂ?’ﬁf% %:)oa[ble §§th thereof,
for walibthx\ttchtment bflcor2mAnity- @Gﬁ,lréﬂ?pnehmomae hosp1tal acquired pneumoniae,

skmrﬁLag 1%r]sgrgcr:t?1re31nfe%ggr?s gcur{gteg c%rb:!igl(-)rP X{ crh(r)(l)mc b%/oncﬁl%rs ba%{]l eI s]ir?usitis

acut%ﬁﬁ@ﬁ%@ﬂap@cﬁl'lé@ér[}e a‘téﬂ]s]e 4s %rilghgﬁtfbp%nﬁélosjfe&n}elﬁ't@Zéi’l'd@ca'i_’dltls
-carboxylic acid %

urinfufy (tdctinlfastiong Peylaﬂbn-sesm&trh ﬁﬂrentlepcmzusr picupropidecaethonlin}rasistant
m nof - 3-
met hoxypi peridin-1-y1]-4-(1-nethyl-1H pyrazol -3-yl)-1
3-thiazol e-5-carboxylic acid; 2- [(3S 4R -4- {
[(3 4-di chl or o- 5- et hy1- 1FprrroI 2-yl)carbonyl] am no
-3-
SOnEthoxyplperldln I-yl] 4 (1 nethyl 1FprrazoI 3 yl)

A ”~ 2 1 o o .



15 33. The use of any one of Cains 29 through 32,
wherein the warm bl ooded animal is a human. 34. A

w@oompasaads of any one of Clains 1-22, or a PCT/GB2008/050431
pharmaceutical |y acceptabl e jggl.t thereof, 20for use in
production of an anti-bacterial effect in a

m bl ooded ani ral A_co ound of ne
Stap@[??%“i agsus, 6‘}6@%%%&@@%%&?99“&%%3%%}% S84 ﬁ‘ncomycm'
ResisfAB! BRErochQ. Use in inhibition of bacterial DNA gyrase

and/ or topoisonerase IV in a warm bl ooded ani mal. 25
36. A conpound of any one of Clains 1-22, or a

ph N oSS I Crﬂ%lellz%ing%gcg) gﬁl}lcgf)?@{%g[‘&f b aIr'mf SuticalR-adteptable
Smﬁmﬂ&gbphg@,ﬁgn@nlnal 37. A conpound of any one of
dains 1- or a pharmaceutically acceptable salt
PrOftelﬁ%ﬁ)ef@ﬂCUHS@ Goprpoyse of fprmule ¥ kat nent  of
communi ty-acquired pneunpni ae, _hospital -acquired
pneunoni ae, skin and skif stryCture infections, acute
exacerbation of chronic br itis, acute sinusitis,
acute otitis media, cathef/er- elat?ﬂ?sepsis, febrile
neutropeni a, osteonyeVeli Sy\€n rtis, urinary
tract infections, Penicillip- re(?stant St rept ococcus
pneunoni ae, neth|C|II|n resi stan
2008/152418PCT/GBZOO8/05043% r) 175 - Staphyl ococcus
aureus, nethicillin-resistant "Staphyl ococcus
or ae pétdataaiadidsdeoivatvianth ey £ iwiRes cahpnind bfifenododtl). 38. A
process for preparing a conpound of _(Qaiml, or a
pharmaceutical | y-accept abl e 5sal t g eof ,
conprising: Process a) reacting al conpo Rqﬁ formul a
(rr): RR2 (rre an ab a¢i d derivative
thereof; w th @ancorpoun 4i 011 : O
Process b) reacting\a cédnpo Qf f8rnula (Iv): R
with a conmpound of fornula (V): WO ™ pa4
2008/ 152418PCT/ GBX08/ 050431 - 176 - wherein L is a
di spl aceabl e group; or Process c) preparing a conpound
of formula (la), wherein R4(iI¥) C _4al kyl, conpri sing
reacting a conmpound of formula (la), which is a
conmpound of formula (VI'): wherein Rd4a is G _4al kyl;
an%@?&h?ﬁ&ﬁ@ﬁﬁb dhﬁ&opﬂﬁﬁﬁbHTGOCOWDOUHdS of fornula
(la) wherein i) hyd rogen, conprising deprotecting a
conmpound of fornulajm\ﬂll R? (MII1'") 15wherein Pg is a
carboxylic acid protel group; and thereafter if

necessary: i) convert conmpoun the formul a
bhe fornmﬂa (la); ii)
S; ormng a

(la) into another

renmovi ng any protectin

pharmaceutically accept bIe(EaIt 3and/or 20i v)
chirally purifying the conpound 3% formula (la).

or

(Iv?)

with a compound of formula (V):

(R),

N
1~
S
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WO 2008/152418 PCT/GB2008/050431
-176 -
wherein L is a displaceable group; or

Process ¢) preparing a compound of formula (Ia), wherein R* is C alkyl, comprising

reacting a compound of formula (Ia), which is a compound of formula (VI’):

R R”
N (R%),
]\ H
Me/ZZﬁ\H/N N— |
H O o S OH
R3 5

(VI)
with a compound of formula (VII):
R*-OH
Vi)
wherein R* is Calkyl;
or
Process d) for preparing compounds of formula (Ia) wherein R* is hydrogen; comprising

deprotecting a compound of formula (VIII’):

R! R
N (R%),
MG/U\H/N tree N_</ |
N \ S 0
H § .
R 0

\Pg
(VIID)
wherein Pg is a carboxylic acid protecting group;
and thereafter if necessary:
1) converting a compound of the formula (Ia) into another compound of the formula (Ia);
1) removing any protecting groups;
ii1) forming a pharmaceutically acceptable salt; and/or

iv) chirally purifying the compound of formula (Ia).



