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WD 2005/ 006163 PCT/ GB2004/ 005400  SUBSTI TUTED
HETEROCYCLES AND THE USES THERECF Field of the
i nvention The present invention relates to novel

d heterocycles, their pharmaceutica
‘%gE%%?Fﬁﬁﬁns and met hods of use. In addltloWCWQR?m“m”“m
present invention relates to therapeutic nethods for
the treatnment and prevention of cancers. Background of
the invention Chenot herapy and radi ati on exposure are
currently the major options for the treatnent of
cancer, but the utility of bpth these approaches is
severely limted by drastic adverse effects on 10
nor mal  SUSSTBLUBISHETERDCAAAI AKS YRIEORR I Rk EdE MO
cell resistance. It 1s therefore highly deSirable to
i nprove the efficacy of such treatnents in a way that
rggggunﬁnwmﬂmrease the toxicity associated with them

sendFPreb AR Sk tloold s yipenatiutra BB Hspairmicnn
cqrpgbiliond aud m@mdh of epl Inaddite, by presdot ingendon eBED iRpyutiof

mtathéds%l&%ﬁ%drﬁﬁ%nlms#c segregating these into

separate ce IS cyc DNA repllcatlon
Background o tion and d|V|S|on is regul ated by

rTEC @Bxh&ﬂ&apw ahm}aﬁlaﬁ&eexfcﬁgllf alteegglh nﬂ?'tlﬁtnﬁ@p pﬁtmﬁs 3f @g Froa@hient of

he st ES and ensure
Caef%ﬁ" fp 'g Bty ofieath thege speaghepis é@fé@kz’égmw by drpgtic e@btse effectsen

mﬁiﬂﬂ&ks{m@,l anll She (FellchtiR dlopRlents tumoPEdlSRERmcdNaMs Bereb2B ] hly

24 930 ere cells pay arrest to ensur
R e kLS 45 i S5 BlaEicst B9t e Bty
aswmadwutﬂllﬂ@m; lome tigin totabieicv@)igik R bl Me@se2d spiie §dn§1t1z1§@%€ﬁss such as

h checkpoints in the cell cycle -the
ma%%&iMQM%l%Phat is regulated by p53 and the G/ M

che @’%Inpmlmduat $d replisatavbp itabing eh dxyict biysy oS&sr dhldmosdchddame then

|
<FAEEE ey A 0
divipipieig legé]é‘reﬂ 8y @aqhamwwmtht brdl tibe meiginrtesanlidr b §iee r:md
enb@6libQr calf st&;hﬁ;ﬂ%é@@rrc@méd 0|ﬁ hﬁw to %Eeolgggeésgﬁafup%é Qe?lvc‘%le

ent s S oul ncrease the sensit

Chf"‘g SPEIRIA (rrisl e Pasea pioed, 193¢ éf‘@i’f?ﬁﬁh@%ﬁ“) Wh?ec fteUmJu}f arr cst to
cnﬁ@@DNﬁ&l 1€pa&b1{c@lglﬁﬁm9ﬂav@ﬁ:nk 'ﬂfop%fe% 68 @&ﬁgﬂuﬁ% tprﬁgcycle énto

ons in unprs  can
m%%‘s o P ae ¥ ﬂt‘ﬂl R elegmts i e aﬂeﬁf@ teeyfed f%ﬁe%@eﬁhw regyénted
bydﬁs mghh@tﬂzmdneammsat IsiiZ@isred Bothe 8MagiaiRe 8 p0iR! IﬂMse 1
ﬁJCpOInt is to develop inhibitors of the key &/
reg |atory kinase Cl-11Cl, and this approach has been
shovathe eetivyrle afrest faduwam»;emes@ Ehepkmbits i08 o\ 2Q0h RG] 6Rich

celtehh %91%4]%%%1%% resulting from radio- or chemotherapy, their abrogation by novel
agents should increase the sensitivity of tumor cells to DNA damaging therapies, Additionally,

R entiox

the tumor specific abrogation of the G1/S checkpoint by p33 mutations in the majority of tumors
can be exploited to provide tumor selective agents. One approach to the design of
chemosensitizers that abrogate the G2/M checkpoint is to develop inhibitors of the key G2/M
regulatory kinase CHK 1, and this approach has been shown to work in 2 number of proof of
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-2 concept studies. (IConiaras et al., Oncogene, 2001,
20 7453; Luo et al., Neoplasia, 2001, 3:411; Busby et
, Cancer Res., 2000, 60:2108; Jackson et aI.
‘%@ g;(R , 2000 60:566). Smthkline Beecha
F%’Pé? on describes 2-urci dot hi ophene conﬁﬁﬂﬂﬂngﬁ““w
W03029241 and 3-urei dot hi ophene conpounds in
W03028731 as CI11Cl inhibitors. The 5 present
i nvention provides novel CIIKI inhibitors with
i nproved properties. Summary of the invention In
accordance with the present_4 nvention, the applicants
have hereby di scovered novel conpounds that are

cpOdp® RtiidibsD K dRiata® bal. O(Dncbfbﬁe kioD228.7¢3: LJuo b aﬁr}\deo}}i?ﬁ& 96@ Sa1x;
revent_ cell cycle arres

ssess.the abil |
BRRY e’éﬁﬂﬂ&ﬁfié‘&k&é} C%O 8, Jé@%?fh@@f t%’”@l\lﬁ%éﬁ%éﬁ SGﬁhese
c oNSithklisne Basdhaa COtpbldhcmgiesmUé‘s@ﬁwhdcftﬁlﬁpl{eﬁbedoFn ounds in

I|f rati.ve.(such as,an IVIt and
WO PRE o SR L A B e e WO GRS Lhs Gl bty e
prggntinveptiongmévides ndyeYHK Mkibitoy eitlt inprovad gopdigkat es to
processes for the manufacture of said conpounds, to
phar maceut i cal conpositions containing themand to
Swimspey of ghe inventitie manuf act ure of nedi caments for use in

t he rpsRetd&tch in Ak pﬁﬂm@imehmlm's thed E%Jhlc{ﬁ%r 1 I}é?ebﬁ ch%%l ed novel

war m bl ooded ani mal s such

PR fhafere Pﬂiqna@@élt%%\f%@@m CIEI g t%mf@p Dedstsethe abikits to
pr &fcnﬂfem dfdlkgzﬁ‘reafat BHCHM GXPOHNA Sospbesd DA BEHH FRRE Compounds

@d?f§§%q£ |nve§%|on appl | cants provi de
ar%ﬁ"ﬁ?‘ﬁﬁ’& side B EraE (UG s antiniapgen gty gadeeraiernfore
useohipauridds tbfnlteitimentbf m?h:ﬁiﬁiﬁtoz mﬁmme@;e The SNEHiOR El&p%fafeé RS

of val ue at ment .0

G APRE MEARROF Bl athg 50 g Pk Bpppsions sopiping
them andde Pieirpsegh: i eraatfhaune sﬁmadahcamemeaﬂnme & the@bdidtidnlbIes Sati-
pr@lﬁgr]gl n%léﬁ@wn?\?é)rm—blffoldm agf?'&a?sl s‘htf,h as I ve and

erentiative disor , psori as's r heunat oi d
ar t Ah¢ prpsgnt m‘@awsmcl@empmmucal i aerptshié Dimor pagintgeomach
cothbiis. CABER|HARALRIVGS thel I g%uoﬁla Ea%?sgalro e ubzﬁmaceléncal

arterl al restenosi S, aut ol nmune ease
COPRPBHANE e rmespdag 156 frch pespRoOvRHsdRthe égmmﬂ ofyendenr

di s S&ﬁl@}‘ﬁ(}p‘&tf@ﬁarﬁ & Edtt{&ﬁ& b/ 3184 inRAO chbRRA R se #esWRAA0
@f 163 P 41095400 -3- Detalled Description

wiggeo} Qe e b S PIRUEEH B HGT % cobisis (e S iofekamion
fibpapoatifeies e anddiffeisiath c@lsofdos Pabidisi6,mheumb¥did dFBrits, Kaposi’s sarcoma,

haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis,

autoimmune diseases, acute and chronic inflammation, bone diseases and ocular discases with

retinal vessel proliferation.
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\' " 3 XR 5 (1} wherein: X is selected fromNH, S
and O; Y is selected fromCHor N, Rr is selected from
cyano, isocyano, Cl.6alkyl, -NR'R12, G -sal koxy,

C2.6al kenyl, O2_ 6all cynyl cycl oal kyl, cycl oal ke y
‘ﬁ?fl?of’“%m@yheter ocyclyl, provided R is not tAGTEHpP047003400
and wherein 10 R rmybe optionally substituted on one
or nore carbon atons by one or nore R9; and wherein if
said Rt contains an -NH npiety, the nitrogen of said
noi ety may be optionally substituted by a group
selected firmR10; R2 and R¥ .are each i ndependently
selected from-C(=0 NR6R7, -SO2NR16R17, - NHC(=0 NHR4,

mﬂedm;gmﬂatﬂﬁdzgveﬁﬁoﬁ i s selected fromH, 014,
|,
oy B el OR oo e B S i PpS o s (o

-CClaryl, -CO G . 6a| kyl), -CONR30OR31, -C02(C3.6allcyl),
-C@aryl , -CO2NR30OR 3t, -Salkyl, -SO(G.6allcyl),
-S02 G-6all L Sat 1, -SCar 1/-SO ar 1, -SO NR30R31,
and -(d . 6al kyl) SC2 NR30R3 erein R' maybe
optional 'y substituted @p4Qn nore carbon atons by
one or nore R15; and wherei & if said het erocycl yl
contains a -NH noiety, the( itrogen 20 may be
optionally substituted by a group sel ected fromR 4;

wiRgeisind R7 are each independently selected fromH, OH,

(x:l 153 L] 1 an ‘i§ selecle Cl_B 2
(Cﬁgslgtdﬁﬁd&ﬁﬁ@’ G Ol_eit&'ﬁﬁj:ﬁ'%q?cy 231nd a5 6

ﬁ%lﬁﬁ@rfédn CER: Py Cydalkyl, MR R AtCakatitony CatalloarlsE,.

a8y Ry 416008 Qyﬁ&dfﬂ{éhylﬁi'rﬁvdng 86lerBRS BN GroRe PR Bs ﬂ:}? Ehﬁéﬁ%&hd | herein
altgﬁnatlv?a?\g R7 taken 't 0gether W't

KRR opHREgiD; Bsn&md&ewé OFPROEG RAEPOR S0P BY: gReIoF Eom gherein if

saiA’d’Ivé rcalt:ﬂn&% -BHAmBéty| DelgpedRe 8aldmady fach QLRRLy IBYinh& by a

N Selg&&{n%%ﬁubstltut ed an one or nore carbon atons
BN Rs; and wherein if said heterocyclyl

conRanmsR are ddich indeicadeytly selcbied fiérh FQGOYNIOR’, SRDMNRITBL Y

Nﬁ[ﬁ% ituted by a group selected from
&%%Z%g%z%ﬁgg%gﬁl (GB2004/ 11054110 -4 Ra is
sel Bctsé@efﬁ@d(ﬁ‘ﬁ@dﬁi -NBBBV&WWYI Lok, uﬁcad}dklwl ):ylcoalkcnyl aryl,
r

et eap o RO B B0 g N K o
CQE%%F“FDU%@@"LO @nea”@’#), Sﬁ?e{ﬁ?esa&%ﬂ)bﬁmlats@zwl b§02@n'é-S@ENR_30R31
anﬂfqt}?saﬂd@ﬁbz PR R@aﬁeresﬁilgma {;?%ﬂy %Qitlﬁgﬂ onHn€ oS RGE carbon

ependent | I)( ;sel ected from ha
atoms Y one ormore R°°; and wherein if said hcte;ocyc I contains a —NI—I- moiety, the nitrogen

may be optionally substituted by a group selected from R';

R® and R’ are each independently selected from H, OH, OCHs, Cisalkoxy, -NH, -
NHCHj, -N(CHz)y, (Craalky)NR''RY, -CH,CH;0H, cycloalkyl, and a 3, 6, or 7- membered
heterocyclyl ring containing at least one nitrogen atom, provided R® and R” are not both H;
alternatively R® and R” taken together with the N to which they are attached form a heterocyelic
ring; wherein R® and R7 independently of each other may be optionally substituted on one or
more carbon atoms by one or more R'%; and wherein if said heterocyelyl contains a -NH- moiety,

the nitrogen of said motety may be optionally substituted by a group selected from R';
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5 -NR30R31, cyan, isocyano, Cl.6alkyl, C2.6al kenyl,
C2_5al kynyl, aryl, cycloal kyl, heterocyclyl, hydroxy,
keto(=0, -Q(Cl.6al kyl), -Qaryl, -0CQal kyl, -NHCHQ,
v'v&: Crm6al kyl ) CHO, - NHCONR30R31 '
YREEIMEAT cyl ) CONR OR3' - NHCOal kyl , - NHCOR( CETEHR4H0f5 400
-NHCO2H, -N(01_ 6a)lryl)CO(Cl. 6al kyl), -NHSOz C. all
1, carbox am dino, -CHO -CONR30R31 6al kyl),
- COhet erocycl yl, -CCcycloal l cyl, -CO2H,
-CO2(CL. 6al kyl), -C2(aryl), -CO02(NRaORal) 10
mercapto, -S(Cl.6al kyl), -SQ.Cl-6al kyl),

-S2(C. 6al kyl), -SO2NR3DR3 ; wherein RORls Ra R23 0
and ﬁﬁsele@t@@ﬂ&ﬂdﬁiﬁbh%c? oe%kc qmtaﬁy S@g%%@%&@ﬂ@' y

ubstituted on ca on
ﬁ?“é’?‘?ﬁ&‘é’ﬂﬁoﬁ%}?ﬁ?r%ﬁ? ?éltﬂg? bGP E beap ORI pub(fiptedygn one or
mB&caﬂR&Qt&iﬂbyF&ncom&eaﬁd R34 are each independently

sel ﬁﬁ l{l aF‘EJ Og%g%ﬁjagﬂqyﬁnde@ gg?t%aﬁa’m%e%mtm

i SO
gaymw 1$ocmt>,e€1@zimd,l GhlealkenHSChygittyrok yiryl, kedl@fleyOhetero I,

| N CHO,
h»ﬁcﬁfaﬁaﬁ%o%% fcé?r&tyc% RO NreBite
NEEOR (L. aa?mﬁ@wi)pomﬁhé DailkyNIBHCO(Cyeallcyl); NHCOzI'I ~N(Cr.
f,aﬁ@b&w @) 9.%_@ ﬁﬁéd&@m wﬁm& gl&lﬁﬁh k&fgbl kdq%; QY .coC.
salgBi @P@?@@%W Cocmiifﬂl %Hcypz(& Sk, 00Ny, -COMRIR),

meg&ﬁ({ C‘Q(Cﬁ@.llélyﬁ,y ISQ)% cixs%i@)( ﬂdcl) g %6%&@%3 Je\}heieﬂﬁ‘(g P R,
R QR pashn s 0 A ey R L eikah b one or mor

Ri'ndepemtieet biang kg okt ofduais aT B delppyirdhal |y

oL abL i R, RE SRR S SR e L o e pisony
N@&Gi CRho,awdyaRD o raalieyl, cmnmyid@mmcynys elye cyaahilfyt, errbbyclyl,

SRRy i i LEFERSY KL ol
-rﬂfg:cvw Ok t-Ne- sfaksé)cabtka@%edmca@am Hﬁﬂ@r(@ceﬂkkbfi) ;e NHEORg,-N(C:.
ﬁa‘ﬁé}ﬁb@tcﬂ k), m@bcﬁgcﬁ ugﬂ)g&%qfn&;&gef _cABCRONRS® M@yche

onaII n carbon one or nore

eaawa mé?t@vac vt -S@evglopylet-el, c¢9t(cc@wla. -29:(aryD NFIO(NR ”R’o’ Y,
mBRk R4, YS(CL. Jaﬁzynl smg %ﬂk}@f s@?ccgﬁanﬁgl gbmew %e@,ﬂtw@ Rg'ii%'? R

sulsti tut ed ted from R3

and T ’é%‘%?ﬁ“‘%eﬁa’é’é ghater fg}aysb@ Rl stsamtqdu on @qbor@zme or more R
addlon DRt XY anyNiety thatNdetaRs am NG GHINZ by R? ;

(C1 al | cyib oal k ary or
ég d% n%‘ﬁgél;@agm%%%%ﬁ 8}»@%* o5 Irﬁtﬁ!gﬁeg{rocyclyl
alteﬁmé*tfel},olklié ami &' tB?gﬁmo@ﬁlmW;thpheCN todh@de Ay aadutkadRie? foamh @ hét%cychc
rn? o‘ﬂﬁerf;lﬁ RSIO n htz nd&inglgxf egiR%]g otgriltgna\é e7 %Ptu?}f %ﬁ]subﬁgluled on carbon by
onger noredt f; ynd\»@erzaeosa_a@mmymw@a@mmm 8B#§0the nitrogen of said
mﬁi‘é ag %é‘lt%flﬁﬁz sﬁ&ny lbi/ 9 mbﬁ‘&lecé@@ g&g 'Rt R76 and R 7

eac fonally
s u b | Nﬁ'tr\'s dare PRl ﬁ’éGRWdeﬁﬁY leptad fion HaBHn@CH:y C@W@(D@Y. Nibr e

I\RI?(ﬁ{g,, @QQHM @Eﬁ&l[@yl}l\fl'{]%* e gl?f)ﬂ’ Q&@ibéﬁ yl, aﬁ@ Rk &k rl?or@r}nembel ed

y ro en said nolq nqy
h%(‘ﬁ?ﬁ}’&‘ﬁ‘dmg;?oné%}ﬁ% ?tti*iﬁ*éae B%}O%“ gloBprovides Becind & farr@vﬁt otk 1;

alternatively R' and R'7 taken together with the N to which they are attached form an optionally
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5 1tt20, R22 and R32 are each independently sel ected
from hal ogen, nitro, -NR30R3t, cyan, isocyano,
Cl.5al l cyl, C2.6alkenyl, C2.6al kynyl, aryl,
\\?(gl oa k(é: | CSF; ’er og?wl " O?%g{ %'y | Klﬁltcgé p?:i‘f(;nzommomo
-N(CL. 6al kyl ) Cl HO, - NHCONR30R31,
-N(Cr. 6al kyl ) CONR30R31 _NHCQal kyl, -NHC02(C - 6al kyl ) ;
-NHCO2H, -N(Ct- 6al kyl)CO( G -6allcyl),
- NHS02( d - 6al kyl ), carboxy, -am dino, -Cl-TGQ
- CONR30R31, -CQ(Cl. 10 6al k¥l), -COneterocyclyl,

-CCcycl oal kyl, -C213, -C02(CLl.6alclYl), -CQ2(arYl),

.sub%%éd\ﬂ% 1): rmém?!fh@l@ﬂtf@é andi@%de@@lﬁgﬁéﬁ)of each othar m \M}; be optionally

yl 2(Ct erein
sui:@@wctmn%ﬁdn%%bqnﬁ@gﬁ@ﬁ QR pipiedy’ @ad;ﬁh%ft"h’é paigyhesereqyclvl
co@ﬁtds AR A H-YnoSdtf) el nlitkbls @0bf0Md BRTHOMYDY 0STBAIB sul¥Bf:ed B2 6 group
% dg M trogen of any noiety that contains an NH or
sefesd BomBs7. R21' R23 and R35 are each i ndependent |y
sel &t eéf ot TR dﬂﬁ&a@igﬁﬂe,peﬁﬂehﬂtmledrsd ﬁdﬂRBﬂchaﬂ, nit@y ano,

' .C1. 6a | k )
-N(:R;Q}Q%ZW% y|1socjﬁlé1? eC!; 63119 | )ﬁ;a%%n d%/ !ilk&/ngf:? lalaz?c o%%c%l:, hé’%&gr!ybiyl,
hydGUE T BEN) UG, calicBnF QiYL mqykywﬁcawmsalkyncm

kﬁé@é g@h lﬁ%g" g ﬂg&gggﬁé]l %ﬁg@ 1NHC02(C16a1kY§) ~NHCO.H, -N(C,.
gal

Q,@11q@a1m}@3¢1 sl IEICOII9RY, - zm@@no ~CHO, -CONR™R*, -CO(C,.
ﬁqﬁ@iﬂ @:Y)hété?% %&é&&lkyz N@@Zé@écﬁﬁﬁh&?ﬂ &104(5%?15 DEAYNRIORY,

di no, -
m“’l‘GKH%t%PO@HFbﬂ) YEO(C @é@f*ﬁeﬁ@é@kbﬁﬂ@lh BePIK R Gﬂ’é‘?‘éﬁ}@;{i’ ﬁi/ apd R*
md%Q eﬁt'[;}’dfkach‘o@@?x{’n%@:&ﬂ)):ﬁy &Gstiﬁﬂé’dcbar@hz@m byn€brhid K3 lapd on
%C@ Kk @ S02(d 27 SO2NR30R31; wherein
H%Y §°m?‘}1ﬁ]aé‘ %f each other may be
opt irBhRrPlayd REP&ﬁddatlum&{fbelﬁi@nﬂ}&blbﬂm oy hxmgem mitlepr e e and
hﬁ@fﬁnﬁ%aag,ﬁ%g@%g :Mlgfc B2 gatlly e%ié fé?r'yi ayl, lcgczil({aikNﬁPQXroggl?rl
hladxggen =i (0. sallCNm‘OiRSll Of-@ldwb NH@B@y—&%ﬁ@a 6IYD@HED| cyl
rﬁr’g&@i@‘l@“‘yﬁl .S dcbal gh@@&t@( 1y HCOgH, N
erocycl y hy roxy %z] 31
AlkPRED( G 1-salIODORHER(C :ma@lr@xboxw( @ﬂd@al -&H0) GAYR TR X (@
| SONR3Q k. r 305,31
Gazlégl) é %%}'&lz C&&(f&o@ﬂl )%MB%(@(@%&@J}?%H) E%(Ni R ),35
RN (RISl SESemlions SN whesinRis g and R
mﬂ%&hﬂﬂﬁof eaéﬁlotﬂegnay ﬁ;as'lubstrhﬁéac@tcalbmﬁl@l-&y by more R*® and on

| ,
mf‘eﬁ??@%:"e%’g’l%l){%&%j“ CODtEB‘z%’g\b@%j coz( NR30R31) mer capt o,

- ( @L%Fggi Rnﬁ hek %mﬂﬁaa@ay b'%lrdc)ed fr/eﬁ(hﬁl()@i ab, cyl ),
NS e DR e LR el vt U L R R
hynirdxyOketo(MRIARG Lealkgly.afaryl, +(§MameNH(ﬂ06a~l(ﬁ@syucyi)CHo

] 3
@?ﬂécﬁ’;ﬂy % ;;g)@dﬁﬁ? * ﬁ?d%uqﬁyﬁg?@f(%%ﬁa Byl FI COH, -N(C
AOBEIC, AIGUORFKSH(Crabyl) e m@noﬁaﬁrayﬁmﬁ ‘co(Cr.
OB Rk 1y1, NeES B, ETAPNBBRABS hiicy1), -COaryl), -COANRIRY,

mercapto, -S(Cy.gatkyl), -SO(C.galkyl), -S02(Crsalkyl), -SO;NR¥R?;
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( ry) , -NHCGal kyl, -NHCOz(Cl.6allcyl); -N1COzH,
-N(Cy6al lryl)CO(Cl _ 5 6al kyl), -NHSQ2(C .Gl kyl),
carboxy, -am dino, -CHO -CONR30R31, -CQ(Cl.6alkyl), -
CChet erocyclyl, -CCcycl oal kyl, -CO2H,

W %7;/' | ry|) (I)Z(a 1 -COZ( NR3R3 ry }PC)’UGBZUO-I!’(HH-I-OU
znercapl'o, -S(C.6allcyl), -SOC -6alkyi),
-S2(C -6al kyl ), -S02NR30R31; RJO and R31 are each
i ndependently sel ected from hal ogen, nitro, -NH2,
cyano, isocyano, Cl.6alkyl, Cz.o6al kenyl,
C2-Gal I cynyl, aryl, cycloallgyl, heterocyclyl,
hydr oxy, keto(=0, 10 -Q(Cl -6al kyl), -Qaryl,

- OCGEH Jed r? aﬂﬁ'[eim eh%@se@@lekﬁbﬁ@ﬁ@gen 1WI|{3HG no,

Cl,6allc
iso %Rﬂ@'é(%i%ép @?ﬁ%"f Czﬂlkwwl YClO&IKKId}etee;{gp’%gA Bydtopiketo(=0),
-l dosklyl), -OaldISGRO 4Dk 6EHK YD) »,N(Cﬁéﬁmw-,{o - SRIOBNRF R CHO,

N EI e NG S e S aivpgac:
saRSORBIEISOAICy JalifyN, garborss Faaitm ;CHO Scomé"aP‘ | (G, ealky), -
C@%gggm%%&%l})allgl §I—F Céziéll 6%%’(!{% Eoor%w B#ékmgg)e{n%lcgplo,
-Sptsallsyiak $®(Cmﬁi@t)1 ﬁ@t(@dsaﬁml),c%ﬂﬁﬁ Y one or nore R32;
and pahgr e a;e dcmaq?éaﬁénﬁg; QE¥RA xlémmﬂ &l 5o aN%zN@angrisocyano,

NH2 noi ety he nitrogen sal

Ceqﬂ'tkb’bﬁaﬂallﬁn}’l &ab?é‘f}iﬂvlu%l"éd%&?aiwlgl}e@wyg@l Oéﬂ kptpG)Ras;
T @ﬂcpi? aom}p %@@Q@i |-MH@H©e@¢(@1bolﬂ§yl -Nh@bmﬁ‘ ‘2
NI A o ALK

FopafiesleQ F\Hé( Bﬁﬁﬁﬁkﬂ ﬁ‘B?F 2% ﬁﬁﬁélar?ﬂ%@ 45% §esaﬂ<yl)CO(Cr
sama;«tem-ltsoaszi bafkyBedagtokg chafidiesn AHO,,-CORRP'RHAITINC, calicyl), -

S u C r.o n S

R SRR it oG oRkuP PR BTN ok e,
SI(\@;tGEllZﬁ) SSOME-buldy D) 2-8Os(€. iy 1D, hS@iﬂﬁé He?; SvheainlidSapt RS imiepaidently
olfe%cheo?@/ lngp km%rulmgallig stisost},tlltz:d (fhn@a%gn By one or more R*%; and wherein if said
hq‘gqii?qyylyi@omahyﬁ =M Hhi ong[ﬂemmgizyythq nigpgea of said moiety may be optionally
su%stﬁ@écﬁ%é;&hp”selx&ed“ﬁ lgisdo t hi azol e- 5- carboxylic acid

peri di n- 3-vyl
2 w@fﬁphansacalrt@ﬁla'owmﬁ%léFaéttm@&r boxyl i ¢ acid

(S) vRIVRRH theh Wl Vi me dey Y05 2005AR6F. MR’ is NHC(EO)NHRY, then
PCTI GB2004/ 005400 -

Ricapipt B or o- phenyl ) - 3 {3-[(R-1-(2,2,2-trifluoro-acety

|') - pi peridin-3-yl]-ureido} - t'opene-2-carboxy|ic
acid (S)-piperidin-3-yl arﬁgg'

wherein R® is selected from I, optionally substituted carbocyelyl, or opnonally
substituted Cy.galkyl;

with the further proviso that said compound is not

5-Methyl-2-ureido-thiophene-3-carboxylic acid (1-ethyl-piperidin-3-yl)-amide;

[3-((8)-3-Amino-azepane-1-carbonyl)-5-ethyl-thiophen-2-yl]-urca;

2-Morpholin-4-yl-4-ureido-thiazole-5-carboxylic acid (8)-piperidin-3-ylamide;

2-Methyl-5-ureido-oxazole-4-carboxylic acid (S)-piperidin-3-ylamide;
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N(3- { [(3 S)-3-am noazepan-| -yl]carbonyl}
-5-pyridin-2-yl-2-thienyl)urca. The foll ow ng
substituents for the variable groups contained in

1) are further 5 enbodi nents of the
‘W%%@ﬁ?ﬁb Such specific substituents may b&CHEEJ04/065400
where appropriate, with any of the definitions,
clainms or enbodi nents defined bereinbefore or
hereinafter. XisS. Xis O Xis NH 10 Y is CH
YisN R is -NR "R 2, C.ealkoxy, C2.5alkcnyl,
C2>6al kynyl, cycloallcyl, cycloallcenyi, aryl, or
het erocyclyl, provided R is not thlenyl and wherein

R ngy c%mqﬁ%mﬁ@ki MRS ukazs;z,z Hﬂ‘iﬁ@ a@ﬁyl&ﬁiﬁmﬁfn—‘j- ﬁJ%ldo}

carbon at ons one or erein i said
thisgheap-degbpylic m&sapméﬂd&h?’ ylﬂﬁderﬁm ety, 15 the nitrogen

of said| ﬁidmé@ypabﬁ }ﬂljﬁirbc%llf}lfi-ﬁ&r@ilﬂbs}mztthl&@ﬂbu@é/ a

from is selecte
0 o e Sy e Rt 1ot §puns e P Ape frte
exfifoaivieni® df (R inb@itio0t Suck Hieeifiydubstimredrs whg beisad, Rhelayb@riate, with

e R

heté&m&yclyl contains an -N--1- noiety, the nitrogen
of saigd noiety may be optionally substituted by a
group selected fromR10. 20 R is a heterocyclyl,
provwid®d. Rt is not thienyl; and wherein R may be
optivogald y substituted on one or nore carbon atons by
one or nore R9; and further wherein if said
hetéﬁéyyclyl contains an -NH noiety, the nitrogen of

Sa: &' anﬁ;lwzr@%?]?%{yoﬁghl@&@l byﬁaﬂ@f?ﬁtdyﬂblill%ﬁﬂ cyab(aﬂt&:nﬂrz@jdpm
sel ect e rom er oc cted
hqtqﬁ%cyaylogﬁwe% 1510f tﬁ@n}gf aua)}vﬁpralinh’y Fnayé 1%811@‘ substituted on one or
mpr rc_ﬂZdarﬂiydnils bydhe &M‘:Cida sRY bﬁWtkfherefiiuﬂf &fkylhe,tem@ﬂﬂa:ﬁﬂhlyd an —]i.\EH mlomty,
soi ndol.yl enzof ur ano e n in
uiRPE A i) 0 L RN P AEERTY b RPRPRRIRG,
mor &' dsaseloae mmmmloblyylomlodkenmb pigl, RO hewrodydlylrrdvaded R is not
th¥¥ﬂglr %k fin§aindly @@Bﬁg{oﬁeﬁy%% lm&&’ﬂ é&le%? m@&l oa\jéli}rh}mﬁ@dy%hy or

trogen o tiona
mexg RSy anﬁ ﬂlﬂéd Wiprein 1@?@?&*%@3’@&‘}&@6&%3@@@ 1poietyythe nitrogen of said

m@Q a%?é'@{éné? G@?ﬁ%@%é 00548 cted Bonffh A S aryl

stituted 0N one or nore ca bon at ons

one Pops afsierocradyl, movided Rofepsthiensbendwhereiy Rs@@é‘fq qpmnél%ly on

sBERutR] o/ BRE B: :6HE BTN RSy BYe @RO:OI; R tHeBwhdRln if Said

heg{; gq%ﬂyg;ﬁ%ﬂqggg :Nl -{Yrﬁ]gga%gt Ie Fgglitoge% 0? Qalc? Irl‘]lglet(})? 'Qna{r"@r'ﬂ gpn%naliy sﬂ)stzmted

by a group selected from R'°.

R' is a heterocyclyl selected from the group consisting of pyridinyl, pyrrolyl, pyrazinyl,
pyrimidinyi, furanyl, isoxazolyl, isoindolyl, benzofuranoyl, piperdinyi, and morphelinyl wherein
R! may be optionally substituted on one or more carbon atoms by one or more R%; and further
wherein if said heterogyclyl containg an -NH- moiety, the nitrogen of said moiety may be

optionally substituted by a group selected from R'.
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wherein RO is selected front hal ogen, am no,
C _6alkyl, and Cl.6aQ oxy. 5 R is phenyl optionally
substitut ed on one or nore carbon atonms by one or nore
‘t‘é wherein RO is selected from hal ogen,

295{8)8°  and C1-6al koxy. RL is not t- butylpcr@%\‘?'fﬂ'“”‘}“
R3 are not both C(-ONRGR . One of R2 and R3 is
C(=O) NR6R7 and the other is -NHC(=O) NHR4. 10 One of R2
and R3 is C(=O)NR6R7 and the other is -NHC(=0 NHR4,
wherein RA is H One of R2 and R3 is C(=0 NR6R7 and
the other is -NHC(-O NHR4, wherein R6 is I-1 and R7
is a5 6, or 7-nenbered heterocycyolyl ring

ﬁ 0 ?txauwrm}p@&nm}e@%t@éa%n@ha {lsrml agJo@ B‘P;)Wf"@% &ledr mSRIRd,
et er,o Oona supstitute on one or
g G RS CI W P LR R O T AR G S

V\ﬂ e rIélmpﬁeﬁyl Sﬁtlodalfj&tﬂgl;l‘:lﬁhthy ©h whe & ﬁmeewzrg&l &bms N—dmle lr:mh@b ¥y R,

e. nol et ma e.optiona

whiiERdy e B e Aug: GetBa Y ShitdE: ' e of R

and 1R3s plenCoOnMRERRimmrd of hee cotiosrcaibsn atNhIG(}:t@)s NHRae by R,
w\q@%% s@lgétec‘dl ddn?mgerﬁ?: ﬁ%ypx[FJ%mﬁm

n s a i d

pyr rlbllvr!dlthb@ylyl pi perd| n-3-yl, or azepan-3-yl may be
optllgqﬂékyaﬂ?h{%&b@elﬁg%{q{v one or nore carbon atons by

one or noye yrther wherei n sai d
pyr r@}eloéﬁnaﬂ:'é-f"yllsc(p@w | fd giefher 15 'NECEONERYy| may be

opt i GRak h%’anﬁll@ %tG(LUIhﬂ@R"" a&@ t&réthlél 1|@ )tNﬁ HRS ¥neehed; 1s H
fro and the of

i s "‘]me? Rzomﬁmﬁ C(mﬂB\IReF Gé’ﬁa“% H&‘ IWRah"&PerP?? Iﬁ é,s Hoand
RPYIArSOE, iofl 7-medibytkd he&h‘@?{l‘.’)ﬁlynm%—cyshiamﬂg ataeaeme nidroydn awhesekdhn

b Llisee PR ol o e coPondp 8t B atmore R
aal foriger bjierain & said heterosyelyR®ntasus eh NH-ttvity, wheit®gm Eadidimoiety

%Bé %Jtmrgalllgls!]ﬁ)st}{rllte%g}% EP%&& snl'ec’)ie gﬁl%ﬂrg azepan-3-yl nmay be

group sel ect ed ..
f r orPIRPORTNE Rdfs G0 hazldutl@ oﬂsozwm:@@m&anammw isHand

/.
Rols Lol n%-jgws'%d‘r% '}'l;rra’r ?zgﬁ_}l% }_%Evh%&ﬁﬁl&%ﬂ R nxdnﬁ 3z Aﬁ%dm 3. %1601
a@n@b?ssﬂ R4y o8 APtoBY byt sHRsHAOR ORGE met%rbm fleRs By oppere R

fihtaehesh Jaﬂrpm; ARy, gp@hlh;s.yl SH ba%%antwmy B@Eﬁfo@zﬁw%bﬂsﬁmed

ring which be qptionally substituted on one or
%Hrbé’ a@&%“ﬁb"ﬁ"“‘%?fi@ﬁ%”\/\o 2005/ 066163 PCT/ GB200410( 19400
by 008 &TR* aRd & ﬁ@omm‘dﬂ wheth€dther ksl -NSRI(EOINMEE eyt land R®
the nitrogen . of . saijd

e AR R Al B L B

pife@in-3RG, @nekphiZ3 grak@rbctoptgmhlltmbmdﬂ oh loge dntode astton Brofuheyone

ﬁmﬁle?\g%;ﬂ/‘% F}%ger W%Elrggnafr:id gﬁsohﬁm -yly n;%e‘t;'é'l 19—% tyia%lls'l aezg an- uylklma}r be
optivdaltysnipstitedwh Nd:ly agravg Sﬁwyedkﬁem R'
One of R? and R? is -S0,N R'"*R7 and the other is -NHC(=O)NHR*.
One of R? and R® is -SO.N R'*R "7 and the other is -NHC(=0)NHR? and R is H.
R® and R taken together with the N to which they are attached form an optionally

substituted heferocyclic ring which may be optionally substituted on one or more carbon atoms
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5 optionally substituted on one or nore carbon atons
by one or nore Rs; and wherein if said heterocyclyl
contains a -NH noiety, the nitrogen of said noiety
optionally substituted by a group sel ected
"f'?%‘ﬂ’?”%(’@f R16 and R17 taken together with tRETIGHEYP4005400
whi ch they arc attached forman optionally
substituted heterocyclic ring which nay be optionally
substituted on one or nore carbon atons 10 by one or
nore R24; and wherein if said heterocyclyl contains a
-NH noiety, the nitrogen ofy said noiety may be
optionally substituted by a group sel ected from Res

byl%]ng o c}:fd%u%f%mt 1@&&#143%1‘0(%13{1 @orﬁhﬁ“s al\lNho mmér‘:tlﬂ e biB&¥%n of said

are attac foram an optiond Jltut
mwewérraméy@mio@alwh@tmw éha glpvfgsc@@)tﬁ@ E‘Plﬁg a second N atom

and gf Wi Kesie Vb G Rer kich She B WRRR t&p&ﬂe%@hém&u&mhmn d
on one or nopre carbon at ons b¥ one_or nore

suiigres hyteroeydigrige YhiohuterBe e Srrondohtign A & g g may be
optBhdAll YubstidiRd B $eQf RBre@hirb&itdtEinyBY ot ¥r Ry Rgane pmtraﬁai shiyl

bstituted b | ect.ed
T AL TR Ol S
a@oﬁumﬁmnmﬁmﬂRﬁbnbered het er ocycyclyl ring containing
at nd Rﬁmzreke? [otggtgtg Sith @‘Lt ﬁh%} ?'arc@ittac%d %1‘11{%%&&8&/

heterocycyc s se ect
substituter hCL:i:mipyd:l;c rmmwua!z why b apjibnallp pybetitefdher one gono;e carbon atoms

)n%{) . BPRbdo rI’iY'{ %c}eﬂl @R RV condifs AN Hoh:%}r the nitrogen of said

odi nent &ﬁesent invention proyj des a compound
meetyfresy fhe Patiopally sulskiiiedibn  wewnseiecied fgngnd v is N and one

of 2 ARG Rakeh %g%é& st 2R)NNGRhion tﬁe@@fé bR hbBroRh arQ:fpn@xaHy
har maceuti cal |y acceptabl e salt thereof ar% g b
L@%‘SEH hipksrRov e 1R @hich HB%??HHE‘S BfcoPi PR apq @“ T R s fnay be
olﬂfoﬁﬁ@@ﬁbstxﬂmé& B4 bxﬁ:rblr lﬂfo& carbbn ﬂ@ge’lplgufmd lSr @bre RES‘[ ad Iwereth 1) said
r maceut i ca ccept abl e .gal t reo
nbtos BB 215 e SODE SOt SA o Og 2G0T TS bred b
a gibp sehereiromR”, R2 and R3 are as defined for formul a

(1). In l Q)th%ln gﬁﬁﬁ{meﬁ{'%%%fpﬁ&k inv J‘iglz Q{h@x‘?‘ ﬁ?él %Inkl ?'C/q Bembeled

provi des a
hettreqyeyolyl 1i6g mtau"eng aCleasOpNRBREEN AR, spig 5 fmpr 1 TeRFMHR ;

heterocycyclyl ring is selected from azepanyl, pyrrolidinyl, imidazolidinyl, piperdinyl,
morpholinyl andl thiomorpholinyl.

In a further embodiment, the present invention provides a compound of formula (I)
wherein when X is S and Y is N and one of R? and R is -NHC(=O)NHR" , then R* is E; or a
pharmaceutically acceptable salt thereof.

A particular embodiment of the compounds of formula (1) of the present invention are

compounds of formula (1) and pharmaceutically acceptable salts thereof

Formula (II}
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R6 is H R7is ab, 6, or 7-nenbered heterocyclyl ring
containing at |east one nitrogen atom wherein said
het erocyclyl nmay be optionally substituted on one or
nore carbon atons by one or nore RIB; and further
WP &1aPH#14% sai d heterocyclyl contains an - NHCTgR2gp40s00
the nitrogen 10 of said noiety nay be optionally
substituted by a group selected fromR 9;and Rl is
sel ected from cycl oal kyl, cycl oal kenyl, aryl, and
het erocyclyl, provided R is not thienyl; and wherein
R may be optionally substitgyted on one or nore carbon
atons by one or nore RO; and farther wherein if said
heterocyclyl contains an -NH noiety, the nitrogen of
sai d be o tionally substituted by a group
WB%P‘@& éﬁa’ﬁc}%rﬁ‘q@dafn’cﬁﬁ A fupue faceut i cal Iy 15 accept abl e
sal t t hene@bther bibadihét lthefesabeeitior plovidtsheoppame of formula (1)

vent rovi des a conpound of formula (1) or
°1ffg @)("E‘%‘“V\herel n: R2is -C(=0)NR6R7; R3 is

-NFM#O)CN#G)NR“R’ 20 R6 is H R7 is a5, 6, or

7- me[{rb @cyclyl ring containing at |east one
nit rogse#%% {@Eﬁ]]ﬁv\her ein R7 may be optionally

subgt’iit it R ds o 6omd-rembersd betoatybiiTingtcontsiniyg atdret we nutmgee
at&swhexélyg}l]m%o%?ﬁyll n(ay%? b}giohaglsfgﬁtg%&h X[IL 01%%'? h@f@@%b@h At

% noi et p I ONna
ORA 5 ewretPu ead fyythey “gpr@mpf sgid|heiproessiv ?Oamfm@ -NErrigpietg thﬂéutrogen

oBSBlderdi@Fmby lgbrﬂpﬁ&ﬁli?ﬁibkt}ﬁllted GRS |sé§&ﬂ%d| frorfﬁf(ly bnd an d
het er,ocyclyl provid i S not ien

wherke FSrF@‘R?L‘G%fé%}m ﬁ@loélﬂﬁ’]f %]QPW{VWQ e f“?dt}iﬁeé)ay%ﬂ %ﬁvédeg IR is not
tH'Hi»\S/i? afiaFHeRm I&trﬁtﬁ&we bb&ldﬁﬂ@ sﬁﬁ!istxmtm o o18D; ndreckafbul b@E by one or

of 0 contaln an -
an:zl{ ni nﬂﬁaﬁlghv%fel%glsadé ?cg C%%}BS an - ﬂlg{\l }_tl;e zrrgogen %f said
nﬁ&t}&h&ytblﬂtoﬁltbnhi}y sabgyirutdd(by 8 @totg tedalted ﬁo:leﬂ Q@ a wrrngceutically
m% q&p&ggg{egﬁlly acceptabl e salt thereof. In another
ée resent invention provides a conpound
of flo e fiarther e('ﬂb))duwnt( the Yrese@Onvghiéaneiavidey X RAPOBII0E 818 (D) o
%@O(lmoo -11- leis -C(=O NR6R7; R2 is
4; is H R7/is ab, 6, or 7-nmenbered
heté%o%ﬁ%*@ﬂﬁ%ﬁhg containing at |east one nitrogen

at orp\aﬁmg&ggmﬁﬁmay be optl onal | y subst | t ut ed on one
Qne or

ar bo
vvh e r%. lth1 1% 1&%& & ﬁ&l@?ﬂ@}aﬁé jgpr %Yam lé}grf@ntamm&na% le%?néwogm
afoRewhdrdih Qg ©f opBddatly KIbktRdidd d¥Byie B@nore carbon atoms by one or more RS

and wherein if said heterocyclyl containg a -NH- moiety, the nifrogen of said moiety may be

optionally substituted by a group selected from R'’; and

R! is selected from cycloalkyl, cycloalkenyl, aryl, and heterocyclyl provided R'is not
thienyl; and wherein R' may be optionally substituted on one or more carbon atoms by one or
more R”: and further wherein if said heterocyclyl contains an -NH- moiety, the nitrogen of said
moiety may be optionally substituted by a group selected from R'%; or a pharmaceutically
acceptable salt thereof.

In another embodiment, the present invention provides a compound of formula (I) or (II)

wherein:
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optionally substituted by a group selected from R39;
and R is selected fromcycl oal kyl, cycl oall cenyl,
aryl, and heterocyclyl, provided RL is not thienyl;
and mhereln R may be optlonally substituted on one or
WO rWS % on atons by one or nore R9; and f J{fR004/005400
wherein if said heterocyclyl contains an -N -1 -

noi ety, the nitrogen of said 10 noi ety maybe
optionally substituted by a group selected from R10;
or a pharmaceutically acceptable salt thereof. In a
further enbodi ment, the present invention provides a
compound of for mul a (1) or fll) wherein: R3 is

C( ). %@3; oo R2 is -NHC(=ONHR, R6 is Il; R7 is a

égly 7‘%g#%ered leterocyclyl ring contalnlng at

Iea§$1bﬁﬁﬂﬁr@F%§%n atom wherein said heterocyclyl

ri NORITRY: 19Gs PPl &W@héme&um&bﬂo&yagednmn@mg @f 1ed¥n8 nitrogen
car bon agons one or nore R1 andﬁ%urther wher ei n

atprh vdeieg th éia%%ft%}ew SEHESH PRong Of IRPIC CHBTAGRS by jgae o more R,
alﬂlvﬂﬁfégﬁﬂsmdmfeteﬁﬁjfd%d ORsksy -NEY mbetyPfé m&ﬂ@h lof/saBilthxadty b ieed

u ected r.o and 20 is selected
W%%ﬁvg ?%%?E&?@D%V%etg$§%ﬁ§p ryl, and het er ocycl yl ,
pr ovR‘des:éleEi&d fren ngtoalky hiehylkenyhpg), vibxblreter vy 6y, pragiddd® ' is not
thggtll ﬁlg%lrh:@%zﬁzy %é& b (Epg% al[? Qlfkﬁptgteg e&groﬁm:ﬁ%rcgg& ﬁn?sm[;f ogé/ or
mbig Ry and ﬁu:llhw whetgintiAsaishetsrpey il ontavasi an tjLE- wpietysthe nieqpemotspid

m§1§1ly ;?Io){al sﬁﬁ%‘? Bg h gﬁﬁ# LYecRiBah 'Rum&%q)hs’ﬁ‘naé’eu%aﬁ&' p

ron1 maceut i cal accept abl e
a@}mfftbletsh’éfﬂé'@'ﬁf 25 In a still further errbodl ment, the

pr esf Qtu:ﬂla\éﬁl%dn@lght REOH 883 RntA FRMBSh &fnpfnﬁxﬁﬁﬂfoﬁmﬁé@[) or (I1)
(I'l') wherein: R is aryl optionally substituted on
W@ﬁ@nor nore carbon atons by R9; R2 and R3 are
[ ndep%iaotgﬂ@ NR°8El ected from - C(=0) NR6R7 and
%g?ﬁﬁ 4and R6 are both H, and WO 2005/ 066163
PCT/ T? -12 RR is a 5, 6, or 7-menbered
het erbie icRYik a Bidnor tmmhlzmiraaii hagroagclyfi eiag@ontah@gmt keasogemitrogen

at\ému g; er(ir;]n %Sa?d&%temlgg%ﬁ rn%g }41%&4 op'%hpa%% 5 thd cgle ‘Bﬂﬂ!njc Yarbon atoms

t'ones by one or
byroreer Re8;R'"; amtiufther wheseinftveid deter 0%101)?%@11@% e thEl-gugiely,fie nitrogen

of:sgﬁt %L@m@y bc%?x{mﬁr :ﬁﬁ)%mut{:m JEJU%QQ%dQ‘IOH?@p Gy goi ety

€ optlo sti1tuted group sel ect ed

£ ok Herpiects] &y eycionky ek lopk e h PIY) s isFROMBY epratited R s not

i dAF, &R wherein R! may be optionally substituted on one or more carbon atoms by one or
more R’; and further wherein if said heterocyclyl contains an -NII- moiety, the nitrogen of said
moiety may be optionally substituted by a group selected from R'; or a pharmacentically
acceptable salf thereof.

In a still further embodiment, the present invention provides a cofnpound of formula (I) or
(1) wherein:

R' is ary! optionally substituted on one or more carbon atoms by R

R2 and R are independently selected from -C{=0)NRR’ and -NHC(=O)NHRY;

R* and RS are both 1; and
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In a further enbodi ment, the present invention
provi des novel conpounds having formula (la): R2 R1,
/ (A) Xx ~\L R3 (la) 10 wherein: X is selected from
substituted C, NH, substituted N, S, 0; Yis
%@F@é’?@c‘iﬁ% rom CH, substituted C, NH, substi tP&Ef@ﬁz?\‘f”‘@“‘““
O; Ais selected fromoptionally substituted allcyl,
optionally substituted N-al kyl, optionally
substituted 0-al kyl, optionally substituted al kcnyl,
optionally substituted al kynyl, optionally 15
substituted cycl oal kyl, optignally substituted
cycl oal kenyl, optionally substituted aryl, optionally

SUbRY igtaut @d)r Pj?rﬁﬁ%lncd RuRdrde (Elﬁ'ﬂn% (tﬁitk{%ﬁ%g %%&@n% gifrogen wherein said
stitute use

hﬁésﬁ%@% riglpf be %ﬁtge%l:y%?b%tlup%d pris0nR; T apfe cgrboncgtomsyy ong or more R'%;
anbillfid theMNGRreif 3t Said RatdrabyclQGhht@ins o SECHR)el, Bl GIHgdo3 add moz&@ may

ST eIt TR T oo

( CBHANGHRAHGHR abccBBble salt(ti@648) Ol | 2N( Ol - | 3) ( CH2) 1- 3Ra,

( @m&%&&%%@@%@ $6Res nover b SBSAEHEN P orenuta

(Ia)( C614) CH2NH( CH2) 1- 3RaRh, - (C6H4) NHSO2Cl | 3,
-C(-ONRalt , optigpnally substituted al kyl, optionally
substituted N , optionally substituted al kenyl,
optional Ry _su @%gigggd al kynyl, optionally substituted
cycl oal kyl AR al ly substi t ut ed cycl oal kenyl ,
optionally substituted aryl, optionally substituted
alicoxy, optignpl ly substituted phenyl, optionally

w$ubstituted het erocyclyl, or optionally substituted

heterocyclyl; WO 20 0 5106 6163
PCT KGB203%:A G054 subsdiBtedR2, NI, s@sti@ellR, Ra); SO2N R R,

N = oy — SO02N RaRa,

NHo( 20 TR el 1 SN Yo

opt iAopsdldcied Sopiionaleabaiandicdyt pntlonﬁb‘tsul@nazlddw—alkyi optionally
suﬁé‘ﬂﬂﬁé& @- Qﬁcﬁd%pulal%ll? rsﬁﬁﬁ{tﬁ!ea lecn?f d}%ﬁﬁéi@@ﬁls ﬂ)ﬂt{ﬁ Qlﬁ%?&yi toblﬁoﬁgly

are 1 n endent

SUPFrt’@H?d %qcloﬁlisﬂ,loptl@@lhesubwed caﬁ?aﬂéﬁﬁéu WO@MB §'thswaﬁe%avmpﬂomﬂy

substituted phenyl, optionally substituted heterocyclyl or optionally substituted fused

heterocyclyl;

nisforl;

R'is H, OH, ¥, C1, Br, I, NI, NO,, CF3, CH3, OCHs, ~O(CHy)1.aN(CH,CHs), -
C(=0)OR?, -C(=0)NHNH,, -NH(CH,;);.aR®%, -CH,NH(CH,)1.3R?, -NR’C(=0)OR", -NR'C(=O)R?,
«{(CeH)CHNH(CH)1.5R?, ~(CoHa) CHN(CH N CH)aR?, -(CaHCH)03RY, (CeH)(RMCHRY,
~(CsHa)CH: NHR?, -(CH)C(=OIRY (CeHANHC(=O)R?, «{CoHa) CHoNH(CH,) sRR®, -
(CHHONHSO,CH;, -C(=0)NR'R" optionally substituted alkyl, optionally substituted N-alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl,
optionally substituted cycloalkenyl, optionally substituted aryl, opticnally substituted alkoxy,
optionally substituied phenyl, optionally substituted heterocyclyl, or optionally substitufed fused
heterocyclyl;
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6al kyl , C _6al I coxy, NH2, NHCH3, N(CH3) 2,
(CHQ)ZN(CI-IS)Z CI-I2C(CH8)2 CH2CH2NH, optionally
substituted phenyl, optionally substituted cycloalkyl
\Hgtlonally substltuted 5 or 6 or 7 nenbere
OB yl having 1 or 2 oxygen or | or 2Pﬁﬁg¥%ﬁHWW5“w

I nitrogen and | oxygen or 1 nitrogen and | sulfur
or I oxygen and I sulfw ring atons; 10 or a
pharmaceutically acceptable salt thereof, In another
enbodi ment the present invention provides a conpound
having formula (la) whereips XisS; Y is selected
from CH, substituted C, NH, substituted N, S, 0; 15 A
IS l; 0 trla [Peoy) aal kyl ,
s o S RS N T i
subsﬁ |1=t‘fG(F@H\U§RaIS@zN Ra%pNﬁQhé%NBcdeKs@)Qﬂjt ed al kenyl,

opt if@RaklestedSiists Jp%,ﬁlﬂ Slukor¥d oarBBelcOf by substituted
substituted cycloal k Ptlonally substi t ut ed

h@?@%ﬁﬁiPE@H?Plyﬁﬁﬁﬁﬁﬁ%¢V@‘§ubst|tuted aryl, optionally
S u bsxt‘ Iaﬁcum‘&ﬁle R MtentlyQplteItRIn: ¥, SUbe i, mﬂedpuonany substituted C,.

Lk T ﬁ“z’ SR MG oML L E Rk i3 E o, optionatty

SLBEtmltﬂ.d pHNR, optiltha]ly B3itut€d eydi8allkyD@piBonally substituted 5 or 6 or 7 membered

- CH- |3 - (= .
hqt%ﬁ%axmg Eé}? % &- rr.i%vglen §’Ra 1&0%%@:g§’%r 1 nitrogen and
lsﬂlﬂgﬁ(lﬂ)@,ﬂ and { @ale)in@HRIxH( CH2)( (E:éslgjlzll)e( a32)0- 3Ra

{*c“ W&Q%%ﬁ | 2NFRa, - ( OBHA) O(=0)

-( o@wqﬂﬁq@@}lmm wsm)l@qu@wm 4 COPROTYS, aV%formuia (Ia)
whegiP) NHS02CH3, - C(=O) NRar, optional |y substituted

al kyFisSppti onal Iy substituted N-alkyl, optionally
subsy jstelbRd fakd CBRMbstitn@R1d, Nﬂa-iubstmﬁdaﬁb\‘ﬁtSL buted allcynyl,

0 tlonall substltu ed.c
bt Pt T E Sr e S et g P SRR el ggipnaty
sunptiti:iemalalkyl, sptbﬁinytsubsaduealalkengy Lopticmpityl soingibhitod adiqriydfdptionaid

b . .
el%att1tllz%(.l}] ¢ cr) Qlﬁcglo 0 ?’ %{15 tStH) tcé (l:‘l %E}glhprﬁ g tfé{r}%‘l& ﬁ{tle‘tl%lg:rd [3?1’ iogtmnally
s@@tnﬁt)sd!\mhyla;pnmwmmaﬁwd Wc#@lwomnaléx DYt fufRB | s

=Q)ARaRa, SN R R, NHC(=O NR R4, C(=O OR WD
h%ﬁ&f@'@élas PCT/ GB2004/ 005400 -14 R is selected from
H, opsPendl |y substituted carbocyclyl, optionally

SUbSﬁ“ wtcﬁ@' B bﬁb?ﬁ%ycwk crpﬁ:m@dxﬂn@kct d;);%ME@ﬁmy)g ed

'S 1N en ent Se ecte ) g‘| R
RN IS SERR L Gl AR I L RN P
-(Col ) CHNI(CHR)1.aR?, ~(CeHa)CHN(CH;)(CHa)iaR', -(CeHg)(CHz)o 3R, ACeHARDCHR?,
(CeHe)CH, NHR?, (CeH)C(=0)R" -(CeHINHC(=0IR’, -(CaHa)CHNH(CH, )RR, -
{CeHONHSO,CH; -C(=0)NR'R® optionally substituted alkyl, optionally substituted N-aliyt,
optionally substituted atkenyl, optionally substituted alkynyl, optionally substituted cycloatkyl,

optionally substituted cycloalkenyl, optionally substituted aryl, optionally substituted alkoxy,
optionally substituted phenyl, optienally substituted heterocyclyl, or optionally substituted fused
heterocyclyl;

R? is C(=OINRR?, SO;N R*R?, NHC(=0)NR’RY, C(=0)OR®

R? is C(=O)NR'R®, SO:N R°R®, NHC(=O)NR'R*, C(=0)0R®
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g- 6al | coxy, NH2, NHCH3, N(CH3)2, (CH2)2N(CH3) 2,

G -12C(CH3) 2, CH2CH2NH, optionally 5 substituted
phenyl, optionally substituted cycloal kyl, optionally
substituted 5 or 6 or 7 nenbered heterocyclyl having
WO3p0sH66%ygen or | or 2 nitrogen or | nitrod&A"GERH4P05I00
oxygen or | nitrogen and | sulfur or 1 oxygen and I
sul fur ring atons. In another enbodi ment the present

i nvention provides a conpound having formula (Ia)
wherein: 10 Xis selected fromCH, substituted C, NH
substituted N, S, O Y is @4 Ais selected from
optionally substituted al kyl, optionally substituted
N- al feyd soreQtH fr&ﬁ‘ﬁ' é@aomﬁy %Eﬁtﬁ?é& &%ogycﬂh o[)%ft!vnallg%%%t%&] Iy

substjtuted allceny optional Iy substltuted al kynyl,

h%ﬁ?%@HhPT@ﬁm§ﬁﬁ§#$WH¥%gl 24 oal kyl, optionally
SUbSIt‘hshH&e%@hd@M@'a&@dtéﬁQ’fb)‘ﬁ H, ba, oot @ﬂ?b%ﬂbnﬁl&@ﬁ@qh&%@ﬂjgalkyl

S e S Bl SRR BRI PSR L Lo

sﬁbtsllistetdd pieeflampaealty sbstinbsaolodlkyl, dptiodaBy hubdtitutédd orf6, or Cnembered
1 3r. 1, . .NH7

h%; ?%—E%Tﬁ 1 %gaygg’%g)’ri %%Pg%é?%}_ﬂh%c%m Q:ﬁgsjng)_ré ﬁitl"ogcn and

1 sWLFR SOy EaBiaR) By ringMRa®( =O) OR, - NRI C(=0) R , 20

whér%}zﬁ d g%@ e %@ﬂdﬁ“% %@%?&;g B %é‘%@lﬁ%wﬂﬂ (1a)

'("(Fgglc Esl(s%@qz&bm&% 643@151’ sﬁQDceB% SF—%(IZCHS

optlonally substltuted aIIryI optionally

su ba«t istsblboadt Nrdplisnally subanﬁzbmah onn&lwhsshb&m&m alche@mbnauy

fio su stltuted a ptionally substt ut
PO EDB el SH Bl s i E Bt b ly SRR cpronely
s@ﬂiﬂzt@dﬂ@bloylkﬁLﬂpﬁbﬂaﬂ%ﬂJh&u@htﬁéd/&ysioﬁménbzp[J abtlo)ﬁ?1wbmlmtadtatl@?i
na S e ; .0 | ona
ofiop il EaRhvd: ot Rt EhiraRart o bl fifind e
h:f.tuse,diyl het er ocycl yl; R is C(=0)NR'R, SO2N R Ra,

%N‘ﬁR =0) OR R3|SC(O)I\IV\W 802N R'W
NFI —O OR R4 is selected fromH,

opt |Fbr1ﬁdil IGH, §qube,1 mrédN@acso@wD@Hs,oﬁtm—bhamcmzcm)z .
CRihBR! LLBund § 1%?% LR pll R dojor:, NR'C-OIR,
(ﬁ@)@k@@@ﬁ@l{@ﬁ 4@511 CH@ECW)(Q%M% PRS- R sELBIRITHR',
(bgm H«'NHR”'%GH%t“d)ﬁ I\?lxﬁm(g%%@m %Hgmm ed.

BB OB @% ssly eyt Ranon@in ———

optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyt,

optionally substituted cycloalkenyl, optionaily substituted aryl, optionaily substituted alkoxy,
optionally substituted phenyl, optionally substituted heterocyclyl, or optionally substituted fused
heterocyclyl;

R*is C(=0)NRR", SO,N R°R®, NHC(=O)NR'R?, C(=0)OR"

R? is C(=0)NR*R?, SO,N R'R®, NHC(=0)NR’R?, C(=0)OR"

R*is selected from H, optionally substituted carbocycle, optionally substitufed
keterocycelyl, or optionally substituted Cj.satkyl;
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substituted phenyl, optionally substituted
cycloallcyl, optionally substituted 5 or 6 or 7

menber ed heterocyclyl having I or 2 oxygen or 1 or 2
nitrogen or nitrogen and I oxygen or 1 nltrQ%en and
“g)%m§%WVﬂr or | oxygen and 1 sulfur ring at 8fETBR(4/005400
anot her enbodi nent the present invention provides a
compound having formula (la) wherein: X is selected
fromCH, substituted C, NH, substituted N, S, 0; Yis
sel ected from CH, substituted C, NH, substituted N, 5,
0; 10 Ais selected fron1oquonally substituted aryl,
optionally substituted pheny or optionally

su biﬁi hstxhﬁeﬁéﬁdéhfe_’lé SHQEN %)hl 11 Oy écﬁs, @f{i éatlo%lly ssbstihtef0) calkyl,

CuigleR) e GO IS R Bk SFRERPEIR’, optonally
suhMTl(l@'ﬁi)aﬂyl %ﬁlona@ﬂlwﬂm 4102318;1 ,Opnéﬂﬁi@( subd &R d 5 or 6 or 7 membered

hete(r%éﬂa&])}@{‘ﬁw @%ﬂxygﬂ&mi{ %@trogc% CHE_&%%}T@)%I oFpgen or 1 nitrogen and

zsmmmn(xmwzoaeﬁumu(mlamhﬁ) CoNRa, - (06114) C(=0)R

= - - (Gl- . -

sk 3%@@%&9@“@&% R L AT
ti [

AR ARSOR Y BB PRGN 5 Q0PI oral 1y

substitute uted al lrynyl,
opt i Yok adi¢oed dgydiH, Fwwteé90$ﬁsﬁuks;dlvied NoptPonal | y

subst i tsaéc%q oW ?%Q@Jafﬁewém’tut&%&l ahday Stbatsd cf Isyﬁtsﬁm, oRb¥tonally

optional l'y substitut'ed all cox 20 optiona
subtiteed RetrrswelPhenyl | optlonally substltuted
hetaﬁg@Mqul or optionally substituted fused

et & 88 S o B R R i RS R B Qe

C@O@X@Rﬁ{v@wﬁw{zs&wcﬂﬁdﬁ r—OmNﬂ(Cﬁm IFONARI(=0)0as] Nulﬂ:t(ed)R“,

RIS R R c 2B RSO R Y

C AR DR (C)GHQ@{@Raefﬂsﬂﬁm(*mm-{%mﬁﬂgmﬂﬁﬂz)1 SRORY, -

(C‘Eﬁﬁb@@éﬁ’: ééygﬁﬁ%wg%?&%%ﬁxw&t@aﬁ%lgipaﬁé(smu't\é'a%-aikyl

omprza@quwsmute@ piingh aptiopallysulstited aliquey], ghéamlly, subgbitvitedrea¢ldajyl,
olﬁmeigr'sﬁﬁéhtﬁQd gQCfblaﬁl@rM %}!ﬁmaimhbs@m@éd' a}Sd %59031%!1)1 s%ﬁz%t& a%xP

nber e het érocycl havi ng gen or
OWPnaéiylﬁﬁlhsv%tj%ﬁhcaﬂ pﬂﬁlrallr a@éﬁ*futa%ﬁep%%\yﬂg@wpmm y W%tw&@efh%d
heddébyeid® 1 sul fur or 1 oxygen and | sulfur ring atons.

/ h
enbggoﬁ‘é(og I%Iﬁg %%Oﬁﬁggmﬁg% ’ﬂ?((la&ciigsagof:ore}rrmund

havirdgs EEOIRHRY, (Soa) R*R?, NHC(=0O)NR’R*, C(=0)OR?
R%is selected from H, optionally substituted carbocycle, optionally substituted

heterocyclyl, or optionally substituted C;.galkyl;

R® is independently selected from: H, OH, QCH;, CHj, optionally substituted Cy.galkyl,
Ci.galkoxy, NH;, NHCH;, N(CHz)y, (CH2)2N(CHs)p, CHaC(CHas),, CH;CHoNHR®, optionally
substituted phenyl, optionally substituted cycloalkyl, optionally substituted 5 or 6 or 7 membered
heterocyclyl having 1 or 2 oxygen or 1 or 2 nifrogen or I nitrogen and 1 oxygen or 1 nitrogen and

1 swlfur or 1 oxygen and | sulfur ring atoms.
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wherein: X is selected fromCH, substituted C, NH
substituted N, S, 0; Y is selected fromCH

substituted C, NH, substituted N, S, 0; 5 Ais

sel ected fromoptionally substituted al kyl, optionally
VQRYF % %ed N-al lryl, optionally substitut &GTEBINGRYPS00
optionally substituted al kenyl, optionally substituted
allcynyl, optionally substituted cycloal kyl,
optionally substituted cycl oal kenyl, optionally
substituted aryl, optionally substituted phenyl,
optionally substituted hetengg¢yclyl, or optionally
substituted fused heterocyclyl; 10 aisOorl; R is H,
OH, 1k anddher cliodinhont %&eseh@wn% ovides ddmpbliddhaving formula {Ia)
whGbH?) 2N CHRCH3) 2 T R2 i's O =0) NR Ra, SO2N R H
NHCOG)s MR dronCEFE QiR 0, BHGEHEMNRRY, SSERN RR,

NHC(=O) NR R4 =0)OR R4 js.selected from H,
b DA RIS RHra a5 DT B Snt Bhal | y
SubsA istseib@d frahbogiedatty adyithtyd alicoroptqukilyosuddtinited N-alkyl, optionally

B D28 byt 5y ESRENIBR Sy
suOBtitetadl RyyrloalkylChptiGmdlll eubytimisit cicRalkedyt, bElondlR, sul(iGH8 pi@], optionally

%t}l&g . S . 1 Q}E[%]}l ' y

S@L st%ﬁ%%gg%%ﬁgn§%%gg§%$%%%(}%J%%b tlaﬁ%%ﬁyﬁ%ﬁg dgkkyl,

hesproessivhl |y substituted 5 or 6 or 7 nemnbered

het g;96¥%£].yl having | or 2 oxygen or | or 2 nitrogen

or 1Initrd en_and 1 ox% en or_] nitrogen and 20 1

sul s O Folly Bk Nhel™ 92 &1 (. AGHag OBt (CaY Hakvot her

ﬁrrb_qdi iif@@{))lﬁma,?&@ﬁ%w, NRCeRSHINQIR‘PrEvictes g ]g:orrpog:g d
avi oJs a a e KadsS Ggte rom CH,

subgggiéggﬂﬁ%ﬁﬂﬁkg& %2 i &%@H§ ’J§?8 ™ Y is selected

f r om‘@HelestadbBdn Hybpgidngy sitstinusdibstioctd edioMilySubsButed5 A
i.s.selected from.optionally substituted al kyl,

h%%?ﬁ%hgﬁiOQQﬁ%EPW%ﬁF%ﬁewﬁ%¥¥ry|, optional ly

subsi®it indapend@nth sklegtéd framp tH, GHROTH;, Sl sptioneityesdbstituied 16 kalkyl,

i.on St St e - ¥ —
AR AR Sl D oy PR BT, ooy
suyishiodipiendptionagp subeiaied sycioullst dptiereBisubstted Dpd cof alempered

hﬁt&l@éﬁciyt Mztvﬁlg Il Rhe B:Wgen &Qtoir 9 Hf&logéﬁ op Y %5%&1%5@ f oxygen or 1 nifrogen and

eterocyclyl, or ‘optionally Substituted fuse
gafve pokcgrepspand 3ol degttars. R js H, o1, F, O, Br, |

NH2, 1n BRier EimShdinkdiBthe £%4d8t inveflidahigdvide SN detidbtd3hding formula; (Ia)
wike®) OR, - C(=0) NI - | NH2, -NH(Cl'12)1-3R
- CHZ2NHE(sEERdlrodROH - sWRELRDCORH, subMRitLAEQ) &;

Y is selected from CH, substituted C, NH, substituted N, 8, O;
A is selected from optionally substifuted allcyl, optionaily substituted N-aliyl, optionally

substituted O-alkyl, optionally substituted alkenyl, optionally substituted alicynyl, optionally
substituted cycloalkyl, optionally substituted cycloalkenyl, optionally substituted aryl, optionally
substituted phenyl, optionally substituted heterocyclyl, or optionally substituted fused
heterocyelyi;

nisGorl;

R'is H, OH, ¥, C|, Br, I, NHy, NO,, CFs, CHs OCH;, -O(CH3)1.3N(CHCHa)s, -
C(=0)OR?®, -C(=O)NHNH;, -NH(CH,)1.aR", -CHoNH{CH)1 3R, -NR'C(=0)YOR", -NR*C(=0O)R?,
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WD 20051066163 PCTI GB200410054110 -17
-(C6H4) CH2NH(CH2) 1. 3R, - (C6H4) CH2N(CHs) (CH2)t - 3R
-(C61-14) (CH2) 3-3Ra, - (C6H4) (Rh) CH2R",
é%ﬁkm JCH2NHR , - (C6H4) C(=0)R -(C6H4)NHC(=0)R , -
WORAPCHENH( CH2)1 3R Rb, -(C6H4) NHSO2CH3, - GCEODYS4{R05400
optionally substituted al kyl, optionally substituted
N-akyl, optionally substituted al kenyl, optionally
substituted al kynyl, 5 optionally substituted
cycl oal kyl, optionally substituted eycl oal |l cenyl,
optionally substituted aryl 4, _optionally substltuted
al koxy, optionally substltuted phenyl, optionally

(@HJH%H @f‘i'z)ﬂﬁt @ﬂiﬂ(CH %i o %ﬁéﬁ%dﬁéos tituted
D

f O NR R ,
e R (ﬂpg‘»@%ﬂ@mm% PTG M G i

(ém@nﬁm@@? m*ﬁ* Lmﬁmbﬁmm e@'(—@ﬁﬂt’ﬁcMﬁkoﬁally%ﬁﬂslﬁ%'ah#l

substitute erocyclyl, or option substi tuted
ozaon@m SR‘iﬁmeeﬁ?N"ﬁﬂgﬂ»uOﬁ%ﬁ%ﬁéﬁwtiﬁ rdpienaty BRmityEd Apmyl
Sachily sChdBiuted piddangl, b;}tmﬁﬂ@%ﬁlj%ﬁzwt&& dychikead, KmenaHy substituted aryl,

%ﬂ?@@éﬁ@xéf‘fd MW SBI}I%E?F%% erl)§) Opé%:bag ttba t%tad heterocyclyl,

opﬁﬁmwﬂymmﬁﬁmah&hﬂmm&mhﬂhﬂtuted cycloallryl, optionally

sub gq& ﬁﬂg or 7 nmenbered 15 heterocyclyl
havi'ng en or 1 or 2 nltrogen or 1 nitrogen

and R iouwm Br, SPlePt RoYEAEMYR'R, &aPiQR; or 1 oxygen
and gh 153:9&&&{ frJn'l ﬁgopﬂ&%“? subgtﬂut@dq&wagfcl 59?99&112@!5‘3%&&1[@&

present iInventlon provides a conpound havi ormul a
hetpragyclylypicapéprslly %bbtﬁmgfb@@élﬂ%‘d from CEl, subst ituted C,

NH B UPSddptdtRE sdected ﬁoQ'n i, 8§, O’CH§ 1 bﬁﬁ)ﬁﬁgr sﬁﬁsﬁme@@ sallyl,

ﬁw%s'efaﬁa S, St RS ER Moo ching® Sibndl

S&Uﬁtﬁt&d ﬁlidh}& Cbpﬁbxﬁllky.ibstmﬁai dyeiaatlh Yoptisnd de dubétisdrents (g-éiii k)ﬂembcrcd
titut S

@Ry Ryl PR 3 abe PR an BYRRBAN POt b o
}@mgwmmahyymambsmumquwmmycloaIkenyl optionally
su 31% h% e§91§b3}8>ﬁ{emt tﬂ{’% és%{l}ayg}r(%og%iﬁ%dfeé 4 é&n%gur@@%éé qoglmula (Ia)
S i ?& 1g,§éilé%q fiogﬁ?ﬁ' s&%’\ﬁ%ﬁ %‘r’\%gys%%%bned &'@é?@m 1, R isH

O( -2 pale ot EORDEH, 48hstituted € NE) agRstituted Y, SGPNHNHZ,

- NH(LsksdddedfBim 08%%8%%@ % R tlonN@ %ﬁl@tﬁ-alkyi optionally

subet@t%?g}]ﬂNe@qge)lbl@@)x Wﬂcgqy@p&y(ﬂ@ sylps?’u@pdg]i&nyl optionaily
substituted cycloalkyl, optionally substituted cycloalkenyl, optionally substituted aryl, optionally
substituted phenyl, optionally substituted heterocyclyl, or optionally substituted fused
heterocyelyl;

nisQorl;

R'is H, OH, F, Cl, Br, I, NH,, NO, CFs, CH; OCHa, -O(CHy)1.sN(CH,CH)g, «
C(=0)OR?, -C(=0)NHNH;, -NH(CH2)15R?, -CHoNH(CH,)1.5R®, -NR*C(=0)OR®, -NR*C(=0)R?,
~(CeHa)CHaNH{CH)1.3R?, -(CeH4)CHN(CHz)(CHo)1.3R?, (CeHy)(CH,)p.5R a2, -
(CsHAHR®)CHR?, -(CeHy)CHa NHR?, -(CoHy)C(=0)R® (CsHONHCEO0)R?, -
(CsHCHNH(CH,)1.3R R, (CsHONHSO,CHs, -C(=0)NR"R? optionally substituted alkyl,
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30 (C6H4) (RO)CH2R , - (CBH4) CH2NI- IR, -(C6H4) C(=O R
-(CBHA) NHC(=O R, - (C6H4) CH2NH(CH2)t.3R Rt"',
- (C6H4) NHSQ2CH3, -C(=O NRR , optionally substituted

allryl, W 20051066163 PCT/ GB20041005400 -18
‘H%?WéﬁﬁWPy substituted N-al kyl, optionally SGESBEPEA00
al kenyl, optionally substituted allcynyl, optionally
substituted cycloallcyl, optionally substituted
cycl oal kenyl, optionally substituted aryl, optionally

substituted al koxy, optionally substituted phenyl,
optionally substituted het geppwcycl yl, or optionally
substituted fused heterocyclyl; 5 R2 is C(=0 NR'Ra,

%y Mkypzm’su&(lﬁi@i PRenyl, Bﬁudnﬁlyg(lb’s@}ult%gaﬁ@nyl
¥

RI's sel écted from H opt 1 onal
plthgl@t@ad @@iog!}gﬂm@mallb mbptg]a,tgcf. 121 ogl&%} pgt{gpflfg substituted aryi,

ophsﬁaﬂp Q¥ hiéd aik&ﬁr @E&ﬂaﬁﬁﬁ.{hlst}tutédlﬁlﬁﬁ}}ltdg;&ﬁllﬁhb@wtéﬂﬂetem?ﬁlyl

i s 1 hdependent|y Selected fiom H,
Or@pvqna%ﬁupght@%?cfgieﬂP%?f%fd’d@j’ 6al kyl, 10 Cl-6al koxy, NH2,

NHCIH3 ;s e @TB?)“Q; S@k?ﬁmmmgb?ﬂ?ﬂ?%ﬁfﬂg)f ti I
ubstituted phenyl, optionally

subgastﬂiféwl%’gchg{gﬁlcwﬁKibpti onal |y substituted 5 or 6

or TR*nweibesdeicbm Heptooltymbytitutiiaaibngycle, qioRlipsupstirtedr |

|tro tro and 1 oxygen or 1 nitrogen
hegeﬁ?fyc@ qug ?Jnrall%srub{tmmd% gEsa’nd | sulfur ring atons. In

anoti erindepdydetitiresitctet] fiompFHe@B P Clilyn GEn eitionplly sehsiiitied Cacalkyl,
C1 59 g ,Tli@ydlﬂ%l\f (f(,{lilf )E'Rbﬁ é]‘b(@){s)z &émg;;)? Idilizc%b B o¥t10nal

sub t ut ut e

suhsnused maenyls\opn@la&esuw oppleatobiaptianibstbttigied %:6 ONHmembered
hc‘ié%gb%l[yf Hatu%g' i M 2 &fygcgvor Ao} Bif&leR 6f ERlnbdel MNPy ML I itrogen and

substituted al optionally substituted N al kyl,
1 9Pty omiaaxygen ag%bg%ﬁl&lmsé@% al kyl, optionally

subsi doeLéhnibimthe pl&@ﬁtlnﬁﬁﬂloﬁﬂpuﬁrlﬂ@ﬁ dokrpbiend hadikeybithula (1a)
whidptihonal |y 20 substituted cycloallcyl, optionally
subst isktiéced feyatipahtdsemnpd C, WH] submialiddyN, Subst i tuted aryl ,

opt i gg@l%(vl sub |S£ %Ew%a ?Pﬁﬁyslu if %dllglgabj y substitut ed

het e Tor Sptt ona ut’ed fused
het ex pesiedtol ﬁ;om’nps@:(ahﬂsubstfﬁhtcd @kﬂ,.o]]gtmnajle}' supstitu@ld N-gkyl, optionally

au&fﬂ%&%ll@gﬁmeﬁﬁw KIII-(I %%@nﬁ éﬁ&%sgu%eld%w %ptmn%ﬁ’y
sub@HENH{YOalkL, @Renally p@st@tg@y@oalkenyl Wo@lk@x@gmted aryl, optionaily

bt h’lﬁlfa@i GbRitddd heterocyelyl, or optionall ubstltuted fused
Su% aﬁ#w)(u Iy AR Y S A D) 0- 3Ra,

hﬁ(f@ecmbv 'R) CH2Ra, (C4I-I6)CH2 NI-IR (CGH4)C( =O R
- (CaH#HIHE(=O Ra, -

R'is I, OH, F, Cl, Br, I, NH,, NO,, CF3, CH;, OCH;, -O(CH3) sN(CHCHy)y, -
C(=0)OR?, -C(=0)NHNH,, -NH(CH,); 3R", -CHNH(CHy)1.5R", -NR*C(=0)OR’, -NR'C(=O)R?,
~(CeHOCHNH(CH;);3R?, ~(CeHa)CHN(CH3)(CHy}1.aR", -(CoHa)(CHz)o.3Ra, -
(CeHRPCHR?, «(CoHCH, NHR?, «(CaH)CEOR" (CalIsNBC(=0)R?, -
(CeH)CHaNH(CH,)aR*R, -(CHINHSO,CH;, -C(=0)NR'R®, optionally substituted alkyt,
optionally substituted N-alkyl, optionaily substituted alkenyl, optionally substituted alkynyl,
optionally substituted cycloalky!, optionally substituted cycloalkenyl, optionally substituted aryl,
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(C6H4) CH2NH( CH2) 3- 3RR6, - (C6H4) NHSO2CH3, - C(=0) NR'Ra,
optionally substituted al kyl, optionally substituted
N-al kyl, optionally substituted allcenyl, optionally
substituted allcynyl, 30 optionally subst i tuted

VY E10F&I Pyl , opt i onal |y substituted cycl oal PEREB2004/005500
optionally subst ituted aryl, WO 20051066163

PCTI GB20041005400 -19 opti onal | y substituted al koxy,
optionally substituted phenyl, optionally substituted

heterocyclyl, or optionally substituted fused

heterocyclyl; R2 is C(=ONRR, 1, SO2N RRR ,

NHC(=ONR R4, C(=0)OR 5 is C(=ONRR', SO2N R R
t5ted ek ORI Sost@REd RRA) Y,

e e

omv@mary@rtwtedfawdéﬁrmfaﬁla 1Y, substltut ed Cl.6al kyl; R
i s independentl|y seI ected from 14, or optionally

bstituted 5 t lyl h
T O GO SOMG s BHELCT e OIS, erbodt ent
%he wﬁse@eomwmemmmapm&(mmw auEp@WRYd havi ng 5
or a i en
éSfB ?Q? frqm ,1o_p§ona%sqbgt%&c{_&‘@bﬂac%_'éptm%y fs%b@trluteé/
hth’&E(ycl@h dEriofAlly bubstinnetsperitiant |y sel ected from H, or

t | |

he t g’? ly Orgesyngrﬁ:li sQectt dfr% ﬁf {ngrllj,UElgR%ItgddS °A§§ zmem‘oelled

VI ng
hcemacrydﬁmamms tof2 111h%cn nv&ﬂ@m@n are as f oI I ows. These
addi ) i
i AP SRR R0 SRR s M &

corrg,prgs of forrrula(l) and/or formula (11) are
referred to this also applies in the alternative to
conpolitds of fornmula (la). 25 In a further enbodi nent
of tmgph@ypntl on, particularly useful conpounds of the
invention are any one of the Exanples or a
phari&leutical |y acceptabl e salt thereof. In another
enbadiigeent , the invention is directed to Exanples 13,

15 24 @O, 470 48

R® is NHC(=0)NHa;

R" is independently selected from: H, or an optionally substituted 6 or 7 membered
heterocycly! having 1 nitrogen ring atom.

Additional embodiments of the invention are as follows. These additional embodiments
relate to compounds of formula (), () and (Ta) and if is to be understood where compounds of
formula (1) and/or formula (II) are referred to, this also applies in the alternative to compounds of
formula (1a).

I & further embodiment of the invention, particularly useful compounds of the invention
are any one of the Examples or a pharmaccutically acceptable salt thereof.

In another embodiment, the invention is directed to Examples 13, 15, 24, 30, 34, 47, 48,
104, 107, 110, 114, 126, 129, 160, 173, and 176.

In another embodiment the present invention provides the following compounds of
formula (1)

5-Phenyl-2-ureido-thiophene-3-carboxylic acid (S)-azepan-3-ylamide;
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104, 107, 110, 114, 126, 129, 160, 173, and 176. In
anot her enbodi nent the present invention provides the
foll owi ng conmpounds of 30 fornula (1):

5- Phenyl - 2- ur ei do-t hi ophene- 3-carboxylic acid
W&IWEHEHEN- 3- yl ani de; WO 2005/ 066163 PCTI GBZO04BRHW%AGaM0
-20 5-Phenyl - 2- ur ei do-t hi ophene- 3-carboxylic acid

(S) - pi peridin-3-yl am de;

5- Phenyl - 2- (3- pyrazi n- 2-yl - ur ei do) -t hi ophene- 3- car boxy
lic acid (S)-azcpan-3- yI am de;

5- Phenyl - 2- ( 3- pyr azi n- gﬁnel do) t hi ophene- 3- car boxy
lic acid (9S)- plper|d|n 3 yI

52 %é%»l’% E{e d%zcglggh%raé/ é -)::ggoxfﬁcectlc%gsflgf)e% e.’sn}?lammc arboxylic
5FhenyH2- %fpsamﬂ& ;tblybl)io)zhmhenedbcmltmyipﬂmﬁés)sazaanﬁoia}amec
S%ér%l-ﬁ pﬁ&z‘ﬁpﬁgrﬁe Xc!:)qmz%@ne -3- calboxyléc ac1d (%} ]IJG d10>11 3 amid

razin I ophen
SEIBPuazoh b 'ereié@rihaopb@)ﬁﬁﬁewha PG Gﬁ “Pipedip-greylamide; P
sfeﬂﬁ-izjrh%v E;%Z)@ m»éxky hﬁapﬂea@% caﬁba;%b Aeid (s)jlazelgﬁriﬂs 91@1}1@@ hi ophen

Séﬂf fﬁ@@f’wy r2 (é 19’135&1“:2 E w@fdabphtﬂﬁll%ﬁéﬁ@whe a%@mwr@m -3-
yRgidd; (S)- pi peridi n-3-yl ani de;

5 2%}? gyrea 4 é/g] CZpé HJXI?)Z&?I-?Z rugzl'é thlopi'xenglg -car 0.%'11% %1(? &>)( %:!'eba(t:n 3-

yBm{dtH Pyrrol - 3-yl )-2-(3-pyrazin-2-yl -ureido)-thi ophene
5 éﬁ? %ﬁ{ (g)% O% 191&1%8 Itl'?op%%egoéapo%g)gglaag E%)%lp%h@ M ggs]an‘tu?” ophene
5-(1311@&11‘@6)69] -3- merdmt?dom@)c Jacrepariic 3¢iy (Hreben-3-yhBude;

5 ?nﬁ %%cl% r;ﬁ)oi gxzpyy'!z ﬁyl%é?dos" %z&pﬂé&%h&[b%xﬁm%aﬁ R betifin-3-

YBm(éEH- Pyrrol 2-yl)- 2 ur e| do th| ophene- 3- car boxylic
Sgpﬂl ShkoR)s: @Zﬁpaggqa%;rﬁ/i ﬁmléil&) -thiophene-3- carboxyhc acid (S)- -azepan- -3-ylamide;

yl do) -t hi
SéH%PwaqlﬁcW el e o B P (P P, T
5QtI{-birdRprylol- urzrdthﬁm]:QxcL(e%- @Woﬁﬂicgcla (salazctp&ﬁ»wghndehl ophene
n

R e b e Tt e e e R L e
yle8)depi peri di n- 3-yl am de; _ _
5—zr(E%gﬂéog-:g_5:;11)_3%Qébfyﬁ%%%{fz%?éi&'j‘-kﬂ&%'ﬂ%ﬂ%ic%}b%%lﬁ%&X k)% RG-S ytamide;
5Byfgin2i-Aupidplthippiege-pyaboxylic E@L@(B}rmmdm yit‘lmxdaphene 3-c
s RAHLLS -, doqm%ﬁ)enps_eﬁsaxgmc?a ¥ ms&lgo s ohene. 3.

P%;R-gml -8~ (%@jfr@[zu( g;—yl gglég)dhwgmyq éﬁﬁ&b{é’.”yhc acid (S)-piperidin- B-ylannde

1512%'(; ?I(ﬁp%!a%@i%ﬂ @1{31@& lﬁi@%lﬁﬁ’@?—@ﬁbﬁyﬁ@efcmgﬂz'eﬁmgcﬂgmdc

51(3°3Fh§l{313d’|1 pencpidpr hioPhepes? a%f)ttxaﬂwoaﬁﬁ‘e(ﬁbmem@alrwﬁrwdﬁ ¢ aci d
S(Ps})idlﬂ%%@rﬂlre'ﬁioﬁhi@ﬁled@?’ carboxylic acid (S)-azepan-3-ylamide;

5-Pyridin-3-yl-2-{3-pyrazin-2-yl-ureido)- thiophene-3-carboxylic acid (S)-piperidin-3-ylamide;
5-Pyridin-3-yl-2-(3-pyrazin-2-yl-ureido)- thiophene-3-carboxylic acid (8)-azepan-3-ylamide;
5-Pyridin-4-yl-2-ureido-thiophene-3-carboxylic acid (S)-piperidin-3-ylamide;
5.Pyridin-4-yl-2-ureido-thiophene-3-carboxylic acid (8)-azepan-3-yiamide;
5-Pyridin-4-y1-2-(3-pyrazin-2-yl-ureido)- thiophene-3-carboxylic acid (S)-piperidin-3-ylamide;
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5-Pyridin-3-yl -2-(3-pyrazin-2-yl-ureido)-

t hi ophene- 3-carboxylic acid (S)-piperidin-3-ylam de;
5- Pyridin-3-y1-2-(3-pyrazin-2-yl -ureido) -

t hi ophene- 3-carboxylic acid (S)-azepan-3-yl am de;
‘@Qﬁvgﬁﬁmﬁ 4-yl - 2-ur ei do- t hi ophene- 3- car boxy [PCE/GE1/005400
(S)-piperidin-3-ylam de;

5- Pyridi n-4-yl -2-ureido-thi ophene- 3-carboxylic acid
(S)-azepan-3-yl am de; 30

5-Pyridin-4-yl -2-(3-pyrazin-2-yl-ureido)-

t hi ophene- 3-carboxylic acid gS)-piperidin-S-yIanide;
WO 2005/ 066163 PCTIGH2004/08 4110 -21

5: @ﬁ?&ﬁﬁ L4di B (ﬂp%!izug}gzg’ura%)aﬁ gﬁe%e»x leaddb ‘gggg%c} ()§P-gz[$Fzg1é3;-ylanﬁde;

hene-3-car oxy | C acl
564 meptpawa %ﬁ@ﬁgﬁh)wéeneﬁ@mew@lﬁ iuwb wedlicaylsoid i c

Pﬁor@%he:@l)@clﬁﬁgé #ﬂi‘io%h%la@%z@@xyhc acid (S)-azepan-3-ylamide;
FI phenyl ) -2-urej do-t hi ophéne-3-carboxylic
5 b% {‘laor()g)ﬁ ezp(aﬁvy zth%uﬁéio) -thiophene-3-carboxylic acid (S)-piperidin-3-
yﬁmkﬁ~Fluoro phenyl) 2- (3-pyrazin-2-yl -ureido)-thiophen
car 3 am de;
s SR DR oS Rt DR e 3 2o e prepstien
ybmsknarboxyllc acid (S)-azepan-3- ylam de;

- -phe. - 2- Ur.ej. dq- t.hi ne-3z.carboxylic
5-3%?%10%11?%{13&2\9?13%’-#}??1(@_%6}:#3#&%@#11@ Aol I{Eﬁ-pzper?fdm—%ypa%ﬁ/c,
SEA-CilogHheryd-Jotreidy-Ejophengriedadboxstin na b o raeepds-Baiebioiky | i c
5-%‘; Cgbl(o%elﬂ%)e.pﬁrby?bz%wz%mu%?do) A hene- 3 calbox lic a(ad SS) tpﬁalendu -3~

[ oro- phenyl) 3- pyrazi n- rei ophen
Y%mgwcarboxyllc aci d (S) plper|d|n 3 yl ani de;
534 Choft B9 PBER M h=-22 1 Ldi Y. nﬁ@h&eé aﬂbowh@ hél@is)laftpaphien
e- 3-carboxylic acid (S)-azepan-3
y%mfﬁ’Fluoro phenyl ) - 2- urei do- thlophene 3 carboxyllc

5&&FRloopheRipantidi-tioghesk-arbesylic 48d (8)-piperidin-3-ylamide;

sni%ﬁ@&%&8@@35@%&%bqgﬂbge;?;é.gg%r%&y‘iiﬂ LOPRS NS, S EanRKY ! 1 €

53-FRelelphetyl)-2pBenmkip-224-08ido)thaphdne 3-cyibenytie hakb(S)-bipetiphdn
§m% carboxylic acid (S)-piperidin-3 ylamde;

4 5% Fl uor o- phenyl ) -2-(3-pyrazi n-2-yi-ureido)-thi ophen

5-€3-Bluerarbeny 2@ -paekid- 2(}$)Jmaizbtb®nh®e—33chtamﬂe?cidZ@)~azepan-3-
émhg Chl or o- phenyl ) - 2- ur ei do-t hi ophene- 3-car boxylic
acl d (8)-piperidin-3-yl ani de;

543 Fhlol@mhmy@ Ykreidyriorhengriciebexsliapeip Fmaeddedrbonds | c

5 ﬁCﬁloﬁ%a@@)@lﬂ&d&tl}‘iépﬁéﬂe-@%ﬁrboxyhc acid (S)- azepan 3-ylamide;

é Chl or g- henyl razin-2-yl-urei do) -thlq?hen
S5 GHlpmmeRegr T T 2 A BRpr S PRI g () ppesis-
yviam{dd- Chl or o- phenyl) 2- (3-pyrazin-2-yl -ureido)-thi ophen
5-?3‘_%51%1%[131%;()% & pyrazm 2-3?? 1e?ﬁm?—gl?o%ﬁesn-e-3—ca1'boxyiic acid (§)-azepan-3-
ylamide;
5-(3,4-Diftuoro-pheny})-2-ureido-thiophene-3-carboxylic acid (8)-piperidin-3-yiamide;
5-(3,4-Difluoro-phenyl}-2-ureido-thiophene-3-carboxylic acid (8)-azepan-3-ylamide;

5-(3,4-Difluoro-phenyl}-2-(3-pyrazin-2-yl-ureido)-thiophene-3-carboxylic acid (S)-piperidin-3-

ylamide;
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25 yl am de;
5-(3,4-D fl uoro-phenyl)-2-ureido-thi ophene- 3-car boxyl
c acid (S)-piperidin-3-ylam de;

-gs 4-Di fl uor o- phenyl ) - 2- ur ei do-t hi ophene- 3- car boxyl
VO JWFA56LS) - azepan- 3- yI ami de; PCT/GB2004/005400
5-(3,4-D fl uoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thio
phene- 3-carboxylic acid (S)-piperidin-3 ylamde; W
20051006163 PCTI G82004/ 005400 -22
5-(3,4-D fluoro-phenyl)-2-(3-pyrazin-2-yl-ureido)-thio

- phene- 3-carboxylic acid (S)zgzepan 3- ylam de;

5-(2,4-Di fluoro-phenyl)-2-urei do-t hi ophene- 3-car boxyl i
: - [

5-33 ?—? ﬂlo%ﬁ%%}ﬁc é)?%@p eny;%)yi u@éﬂ Z%é%)hmﬁl%cg bé);r{])gic §c1d SSI) aze)l(syrr&

yiemyigi d (S) - azepan- 3- ylanlde 5

sl@z § Dithrobd-Frlemay. zzu@iawéphm% iélb%yﬁ@%bl@ @ éyﬂmmﬁ @w%aet hi o

hene- 3- car boxylic acid perid
562 AP oy 1Rt GUEHerpes: 2(’%?”(939 g : awme:? é!aa]@f thio
sm@m&r&@ﬁwwswi@@deyl(uﬁ)id@xtﬁ@ﬁam% catloRAR 618 (S)-piperidin-3-
3 Chl or o- 4-fl uor o- phenyl ) - 2-ur ei do-t hi ophene- 3-carb
y% “ic acid (S)-piperidin-3- ylanlde 10
552 4-DifGhlogony)-I-3ugrainphgnydijo) 2ispheiedoeattok niohan ) Izpat-b-
X ic acid (S)-azepan-3-yl am de;
YE? > Chl oro- 4-fl uor o- phenyl ) - 2- ( 3- pyrazi n- 2-yl - ur ei do)
53~ ﬁhbMﬂmﬁpmibbwidoahiatdieub -Byboxplicpeidi (&)i-piﬂaeﬁdiw%mﬁﬂﬂéq,

5-%3—&???0@4 Rl ﬂhe% %ftﬁqﬁgﬁ}ﬂ%@ gg@l?’oxgl\/cr R (gﬁ 25 }}%{I.IJ 3%&%{1&

hene
5453 @hlym 4-iogg- mhesylgﬂ? @P}w@i Ut nrwi:l@ﬁhemn@ @éﬁbﬂbﬂ;@ﬁmﬂ@)

p@&k@a§§%m@hperldln 3-yl ani de;
| - 2- urei do-t hi ophene- 3-carboxylic acid

)
5'((%;}{]8239153'1191‘3391%3&}712 &%pyra?lm%yiuureldo) thiophene-3-carboxylic acid (8)-azepan-
35mRmm}nld|n 5-yl -2-(3- pyra2|n 2 yl - ur ei do) t hi ophene- 3-

b 1 de; :
g e oo B patf 252 D Hheefinyiteophene.- 3
S-Pgﬂmfdﬂle_y—ylm;uxaldd»duc(pﬁéne&mtbaxym apid Eﬂﬁad@an—i%-ylamid.e; o
S?’;;%%:%F%ﬂ%@éjgga?% 2 4y&il gxgzlgcgo%) thio; P(%l% %ycalé%tc i& %{‘;Qi'gi ES?-IPE)%rridirgﬁ-r}]ffa?’nide;
SRy fupBE)s F’[F%B(éFnycﬁzm-‘?%‘i?ﬂﬂ@]id"mhm’bmﬁ’r3'ﬁFbP{‘S(l#DWiﬁ (Sragtipmn-2tylyinale;

5 nl AN RO N 3'} 8- ls‘zﬂaﬁéﬁ Sxamid
Nge@Siégﬁpcgggy%—2gpﬁ@i‘fbﬁéM@}iﬂiﬂﬁ%nﬁ%{%&ii%carbonylémlnoﬁgS thll?;ozy fl

chbdxbfk: azepan. - 3-y1] - 2- phenyl - f
Eé yriani di n- 4- Ian1no)carboq¥ am no .
fxngnqcﬁqbg%!@pl@mqf N &(ﬁ@’)%%}gwd@ phenyl-1,3-thiazole-4-carboxamide;

N-[(35)-azepan-3-yl]-2Z-phenyl-5- {[(pyrimidin- 4-ylam1n0)carb0nyl]ammo} 1,3-thiazole-4-
carboxamide;

3-Ureido-thiophene-2-carboxylic acid (S)-azepan-3-ylamide;
5-Phenyl-3-ureido-thiophene-2-carboxylic acid (S)-azepan-3-ylamide;
5-(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic acid (§)-azepan-3-ylamide:
5-(4-tert-Butyl-phenyl)-3-ureide-thiophene-2-carboxylic acid (8)-azepan-3-ylamide;
5-(4-iso-Butyl-phenyl)-3-ureido-thiophene-2-carboxylic acid (S)-azepan-3-yiamide;
5-tert-Butyl-phenyl-3-ureido-thiophene-2-carboxylic acid (S)-azepan-3-ylamide;
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25 3- Urei do-t hi ophene-2-carboxylic acid
(S) -azepan- 3-yl am de;
5- Phenyl - 3- ur ei do-t hi ophene- 2- carboxylic acid

\ig aze an- 3-yl am de;
%’"@fﬁ ©r o- phenyl ) - 3- ur ei do- t hi ophene- 2- carfbd /005400

acid (S)-azepan-3-yl am de:

5-(4-tert-Butyl - phenyl) - 3-ureido-thi ophene- 2-carboxyl i
c acid (S)-azepan-3-yl am de;

5- (4-iso-Butyl - phenyl ) - 3-ureido-thi ophene-2-carboxylic
acid (S)-azepan-3-yl anide; _30.

5-tert- Butyl phenyl - 3- ur ei do-t hi ophene- 2- car boxylic

C'ICFIE)-IO e OO%EICC)% 1M$;ﬁ5ﬂe@%arb\ﬂ@h@@@5f@-@ﬁﬁ@§n 3-ylamide;

Sy ook B WAy 2 S i S G- boxy | |
536 (XTHidyHP3 pﬁ[dodmaphaneyj afofdic acid (3) azepan-3-ylamide;

SSbi et ole Sur el oo aphene: 2 sarbopyl 1 c aci d

5BAdihdA- (z-%fermﬁioyliehé 3-Barbglicoid(R)-opireaserddnidqr boxyl ic acid

3 r |
eSO e T e (O 5P ¢ aci o
5{iQyPrepye parsid®-tyibphrd®carsxylic acid (S)-azepan-3- ylam1de
2%;§Y€J l?%%ﬁe%e l:«i%%‘bﬁ%h% BL@RNEREm-AkAEXY! 1 ¢ acid

azepan

5 I@m%/ﬂw@s}ﬁh@%&% Ptk Hisrreid $S) st plamedeaci d

S(Bgam@ZQféﬁﬁ tﬁbﬁﬂe&m ge@boxyilo acld (.S‘) -piperidin-3 ylamlde
i SO- Hﬁ do-t hi gphene- 3-carboxylic acid

2'(P§‘5“-3"a§ &y ﬂ§a%‘i’ ea%ﬁaa@*ﬂlcz%ﬁ%@a@&? A Bp¥Ehe- 3- car boxyl i c
2 3@ MetlyB) pR R PRGre o Mhidledisarboxylic acid (S) -piperidin-3-ylamide;

2%5%5}&%%%« a%?? adfﬁa&@ %3&8 (.S% p?p%lti in- ylialrr%d aci d

2 B4dByd faoredothiatodod-tdbaapliveinid-(S-azgrabOx¥dniid:; aci d

ZEASEjh Qrogaﬁengﬂ L uu;.gigy h?am)lg g Cn):ftrboxlhc %Crl%@;(%}ilpfirédilg?é"' lamidc;
2{B¥ hlawearhamd 35yl drdttdazple-4-carboxylic acid (S)-piperidin-3-ylamide;
2§4 ﬁ/%ﬁ ﬁd&%(%é{&% L;onﬁ -4y ogqictabih %}%qﬁuén %%ﬁma(ey lic
2:43- 5M@ﬁ ens'l)tﬁrtémd%ﬂltam1@:&@%@@%@%@9@@@@lta%ls’ldmsde,

2-(1\@1|\}él{él19 12 1A Gl R 3= ib AW A€xboxylic acid (S) -piperidin-3-ylamide;
5-urej do-thjazol e-4-carboxylic acid

2-6-455\/Ieg12§|k1§}qn¥;a13}1p%)rﬁ %{@do fepzole-5-carboxylic acid (8)-piperidin-3-ylamide;
2 MefifAsTIEAN Lo n RS ANz teD- d&Ft@kﬂi@a&H (D2eRdifl-36AMB@XY! i C

Lerd din
et BB S GPRd ot Skppiting dar By |
’?Mtldnc(sﬂfonpl perciddidriazdleyd- (ﬂﬂibﬂ;&],c acid (8)-piperidin-3-ylamide;
2—;’;}:1%1131-%/@\) 0)%I¥1a£>93 d{l Xall%nqalc aci &%%xﬁeﬂdm%%kﬁﬁié&; carboxylic
22%1(1@?@@@%@@4 t)ailfgxydrcamd(’;S)tpkpeadmﬁaﬂadnidﬂar boxylic acid

2%5%?8@“5 B EF‘J."?C’?‘Q??%C ‘Y!’%’BEE‘Q’E "GO AT O SE U boxyl i ¢ acid
S(Egynﬁﬂpggiﬁquhﬁppgcnyﬁmbgwhc agyd (S)-piperidin-3-ylamide;
5 Brdpr Wﬁt ﬂwdomwh@mm i auﬁgs)quetnmnaszﬁ&lﬁaé car boxy!

i c acl peri d ai ni
S3-Methayr- %faP‘F"é{HXD % afeuipélﬂ @%thqﬁ -eapeoRBionoid 47 ey -vhnide:
-ﬁ’%ﬂ}f@th@ﬁjﬂ&dﬁﬁd@ﬁ: ﬁtﬁhgféarbox lic acid {8)-piperidin-3-ylamide.
- Met hanesul t' i nyl - 4-urei dg t hi a(zg)Fp ca?boxyl ic acid
(S) pi peri di n-3-yl am de;
2- Met hanesul f onyl - 4- ur ei do-t hi azol e-5-car boxylic acid
(S)-pi peridin-3-ylam de;
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2- Phenyl - 4-urei do-t hi azol e- 5- carboxylic acid
(S)-piperidin-S-yIanide; 25
Phenyl 5- ur ei do- oxazol e-4-carboxylic acid
- pi peri di n-3-yl am de;
VﬁlwwﬁWVFBS ur ei do- oxazol e- 4-car boxyl i ¢ aci d PCT/GB204/605460
(S)-piperidin-3-ylam de;
5- Et hynyl - 2- ur ei do-t hi ophene- 3- car boxylic acid
(S)-piperidin-3-ylam de;
5- Prop- 1-ynyl - 2- ur ei do-t hi ophene-3-car' boxyllc acid
(S)-pi peridin-3-ylam de;
5- ( 3- Met hoxy- prop- 1- ynyI) 22 ei do- t hi ophene- 3- car boxy
|5| ghlg%ﬁﬁ%eg ??boeirrpcg{ %resgo %(Jex%mn édr}]qedg 001 lpBund hlavm formu Oa O
wh&yin phge mio crf g-afdurig @@dlom@(@@&b %@h&&lent
PCT/ 1R %%4&%5%% thgpdfesehi%nféﬁ‘t%tn%ﬁfwd@@&ﬂ{ggﬁﬂ%f goli]xﬁula P) ora

present | nvention provides a C ound vin

Plzarljlace%éliyacwp@hlé Sfé&hw &1 g%e ip Pe tra%tmré of pyophiylaxis of disorders
a%@ﬂmahﬁgk@@&-of t he same el enent. |In another

enbqdi ment t esent invention provides a conpound

of fBHH e’aenebfg “%F‘t ¢ PIBArREER PF Qiles %/‘"'0%’8%‘&055’[”@“1% dlgra
pﬁdﬂﬁic@ﬂfoaify%cep&ﬁle lsdlt theﬁ@)f tdr @R BB tr ez&ihe)@ bORBYHyRXE 8f Rbplastic

t ancer.. | n another

U R S G ©F 16 PLIeH UL & SRR e
lognbrommrdllceil) Haherens, a@lonpghasarae ethti tGalcs, s aatapulibhies @al t
I}Irrg\ﬁ& a%f‘[llIL&*E mt tﬁrg(éegﬁﬁ ajﬂcp%:% Ejl?e%}l Hg%us gfs],egag g@{yﬂe?%ﬁm%r L?}Eeers S%:P as
wh@mﬁeﬁ’@foﬁmmﬁmsmcﬁmmmon& of t he breast, ovary,

| ungg %ﬂle?%@hm&ﬁ the ;Inrcsgf'i‘t'?ﬁfeﬁt@ﬁ Pr &Rl%?@conﬁf)ﬂﬁlto@l’o%mg%) ora

ot her ti ssues, eu ém as and
PhagRpsedicyty a@'ﬁf@taélé ﬁ%l?thffl S04 f Uise fhe Fregmpnt ﬁbwrvnsu@% §Ereifgrative

di8dueks AR g bty REBmSAGH, aesuoz%ddaamjdufvhmgﬁﬁsrcss@m
and _ost osanslna I n anaqt her odi nen r esent

i nvREIGHT PrIgginashepr E%%"&Ff&’“é’f""fd&sr & °d(qf§m8 g gell
pioliftfadBiciauhinaa drinidoepipaiiheadmalidtering & @fhuied orlagighal 1
o b FRE ol SRR ReD Rty cet accopale
satekmai.ogi cal , and cardi ovascul ar di seases. 15 In

anot Lnvent i rovi.des

0O BRI Bl S8R ARRL A BLPY SR, B
kinpfie n@thprbmﬂpdmlmswgnmtd i friigaler nmepn ironesdpithaid unhetntingra
th@ﬁbéﬁ%ai@ efi‘écﬁ% Mlﬂtdf Q %rh}%uﬁ‘d‘ Jf?&}nlufé #HH V Qéut;@ally acceptable

onpound formul a or a pharnma eut ﬁﬁ

S%M%%%fable sal t thereof In a further enbodlnent t he

pr eﬁiﬁ BlotteNMSIRkInRR: (RE YRS oRiABIVREs PhethrbduhOd o Hinan
20, ua e conprising adm nistering to _an ani mal _or

O AFHTRA SYATTIRFRERA RO SPTPPYISTHA P@F‘Pﬁs‘ﬁ’gﬂgéo splhiBRRAs SLATIRAR| y
thefapaeibally effamadmitonaf of @ cERRRLITdorohIall0 bRl dutiedlly Boceptable
Séﬁé%ng?ceutlcally acceptable salt thereof.

In further embodiment the present invention provides a method of prophylaxis treatment

of cancer comprising administering to a human or animal in need of such treatment a

therapeutically effective amount of a compound of formula (I) or a pharmaceutically acceptable
salt thereof.
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I n anot her enbodi nent the present invention provides a
nmet hod of treatnent of a human or aninmal suffering
from cancer conprising adm nistering to said human or
animal a 25 therapeutically effective anmount of a

VEQ A& f030f fornula (1) or a pharmaceuti cal [P§T/GB2004/005400
acceptable salt thereof. In further enbodi nent the
present invention provides a nethod of prophylaxis
treatnment ,of cancer conprising admnistering to a
human or animal in need of such treatnent a
therapeutically effective apggunt of a conpound of
formula (1) or a pharmaceutically acceptable 30 salt

the rﬁ@ﬁothe%@ﬁ%%@%@émp @Eﬁt@%%%epglléétg&i of tré@mbi of 2 human

anot her enbodi ment t resent invention provides a
o) guifring frgap ﬁ%aﬁtaswrdlsaasrﬁ SHFRAS cericalingsny carqsf pidhs heed and

nEdk O hoRR QP SkAsE ot mqn@@ﬁlb}n &), pRlckhas; ablor BRGRE or other
canceﬂwgﬁh&he head and reast,

ne
t‘bs\’}%lgr g;; ulfeﬁwﬁ dg%{]lph‘)&f@ﬁﬂ ﬂjmor?)tgf:%ercg%@ anéiéapby::}lcra nervous
sj&feﬁﬁ m&tcﬁm@mmﬁt #ppds suchias sid@smagBeonRt incia&ng Bhtkarroasamind
ostée/c{,Tglgchma glhl Sg‘}lg qg{ﬁsn tglif;}%lts,hc'%e)ﬁlél%ﬂ’%glrj ﬁ%llrn ?zrmgt% 518 Hﬁr&eﬂl or animal a
tirspeaniosiysHedivrasounnaglagdizprynd @flfomwlitr(lj @naplamlhceuticaiiy acceptable
Sﬁ@hg&ﬁarcona mal i gnant brain tunors, conprising
M hlstering to said human or animal a
t herlapeaiter eralpqdyméf thepresepidnepimyprovites amethedd drainert of a human

of Qﬁrﬂéilsﬂﬁfc(zhé 19 a FroRRAIVBGEH ! 6 ok Yt AMERRE, 8 Bma®B! feurological,
t her eof . anot her enbodi ment the, resent |nvention

aps Qﬁﬂl%@wﬁr %@E%WWSW EpEFne &t said Ijiyampr anipepl giherapentically
ARk iR mdRb It @ Coiyuhd GTbduRI(Q bl J@faaﬁacmcany&&@mbl& s ety

aut o i nfl nnator neur ol o
car o‘;)ng’EQeJPQF thio 2 pggegEh BWfi‘rﬂf‘%"‘r‘%g ﬁ?%?fé’%tiﬂig SYEr Y
aG@indtefikgB R htbared afiihi 2cohdfpeind peistiaall) of a phireetiicd®y acceptable
unt. o { nd of formula (1) or a
S%ﬂg?ﬁﬁ@% ?V‘§1%& &teptabl e salt thereof. One
enb oherspibbditnbre obihe pregsententionveeides ampiholifdesing cmetrtypd
a(%u.n s{e Eéaéo D9S8 gﬁuor@/af cg?lg%qng Iog{oﬁﬁdow@) &r% ﬂa:ﬁ%@ﬁ{baf?f 'lc[;e[ptablc

nmpoun phar naceutica
Sdﬁb@mfaﬁﬁl%DN&Qa@mlﬁgﬂng eof and an anti-tunor agent.

One GIRAALARB: oPhe bREAPHAAESH prdyides R ide@Bd RE MY kitl@Serdof
nmet hod of treating cancer by admnistering to a human

1r6'qacnaz‘1ﬁ aﬁsaplatad 'tyélhﬁ@gﬁl] am@msmg 1 platm(u}g)to 8 }mr&an or animal in need of such

11@5@5&%%@%&1@1@&1&%&@&@@811@19* & a cSBhdund SE68RF BREa phalMReutically
gent. One enbodi nent of the present

aFﬁW@ ?ﬁgﬁmﬁPBV|des a nmethod for the treatnent of 20

I nf eg fir mEhSem’ﬁaSﬁﬁeﬁt atad pm&hn%ﬁ@ﬁfm\@t&ﬁ’@ Foethbd 1 the prophylaxls

n or ani.mal .in.need of
L e e T R e e SR
newlird eush dreafierf @ thenpauti¢dlly effective phanimie euticoml dfiformula (D) or a
pharmaceutically acceptable salt thereof.
Axnother embodiment of the present invention provides a pharmaceutical composition

comprising a compound of formula (I} or a pharmaceutically acceptable salt thereof together with

at least one pharmaceutically acceptable carrier, dilaent or excipent.
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acceptable salt thereof. A further enbodi nent of the
present invention provides a nmethod for the

prophyl axis treatnent of infections associated with
cancer conprising admnistering to a human or ani nal

WA 2005856 ded of such treatnent a therapeuti c&CTAPB0GH/005406 -
ef fective anount of a conpound of fornula (I) or a
pharmaceutically acceptable salt thereof. Another

enbodi ment of the present invention provides a

phar maceuti cal conmposition conprising a conmpound of
formula (1) or a pharmaceutijgal |y acceptabl e salt

t hereof together with at Ieast one pharmaceutically

acc MeRe

e SARE SR Bl oS lon@in 1 PR ke of Erampound offormut
(e piFotrmasrutioaliy agsertabdnielt frvpetip themropriaiangd s mediesmgste of a

C ONMIR bitthe® EmtoRntBal B préskdt iBfenfnRRALIIPGE U&'o@ﬁéc’lﬁf)ound of formula
ccept abl e Sﬁ|t th r eof he preparation of
i fearmarutically pcogny %Sé'rt théﬁﬁ%ﬂ FIWFWFW B @g@ﬁwwt for the
trbd‘nmiﬁjﬂbzl ;@asphpraﬂwﬁﬁﬁcei he use of a conpound of fornul a
(1) r ut i cal accept abl e salt _t her eof
e BposeP oG R RGeS b e € oot Reputa
(Iporopihyiraxdugcadlf acenabdrsalt thareafintie @repanbhadic iwadicaddes for the
use of und
tr?gtzﬁal? Pl éml)ﬂlygﬂg !}tq{goﬁ{?g%/ é%gegie US% =X alc cm%nr(l:acoe { e%%?% ngliy ung, co}on,
problete enfthar Hsstidseasyred paic@ltemm amflyiaplmm malnmg CElpandtChéL., tumors
of th€&hIR BLd [thpﬂ%ga@ QJ}VAuélé(}lsh%moénd%ﬁQPtlu@ﬁlt ih?es glincﬁ GARG.RHGh as

car ci noma_of breast, ovary, |ung on, prostate
ﬁBP“ﬂPﬁ%ﬁ“4¢%§%§§maa5 wel | as Ieuken1as and Iynphonas

I nclielim@othdilenBbmbivine pf&éﬁ@fn%n%@n ﬁg?ﬁg%&c&r@@%ﬂan%ﬁdgﬂ% of
u u

i pheral nerva m and ot
SN AR S DI gt B RS et
tharetinan oeprbogiaxe of prmlmatp,re aﬁe@&s ihdlB13tah Qi MAESnatoRe
I].Clillﬁaﬂlﬂ (fal%gv 091 OJS or nu a (I) or a
phariace 1Y PACEEREUbl e salt thereof in the

pre riammthemmlxoﬂmantrmdm esantiventfoo provideetht use af a@Atpodx of formula

(I%r%%ﬁl%‘ln@&%ﬁcaﬁ%?cﬁép(t)lbﬁe st %Exlc%ig gll %faege? ¥fthon 0?{1: mgcgca dlgnt for use in the

0gl ca
mb&ﬁ@9903§60hawean@@ases I n another enbodlnent t he

Presg ﬂ{otﬂepé{ﬁﬂﬁihﬁﬂt tP{] Qé/sblq GRvedtloR gi’b%ﬁ[e@tge @se?ﬁ%{%&%&gﬁd%g formula

formul a or a armaceut i cally accep
0 Wéﬁ@@?ﬂa‘?cﬁfl‘taﬁféacﬁ?[’é%@r%lt fhergolon the prepathiionvbnmedicameniger usein
lihitigg cdnqjlmimlgﬂogn of CHK1 ki nase activity. In another
enbodi nent the present invention provides the use of a
conpound of formula 20 (1) or a pharmaceutically
atgpikabl e salt thereof in the preparation of a
roliferatjon.

redi IT%e Ercepff;mmns set tlcj)rth in tlnls secuorrpage 11r1]t%ndces o cldelfy terms used throughout this
application. In this section, the definition applies to compounds of formula (I} and ({I) and
compounds of formula Iz} uniess otherwise stated. The term “herein” means the entire
application.
Unless specified otherwise within this specification, the nomenclature used in this

specification generally follows the examples and rules stated in Nomenclature of Organic

Chemistry, Sections 4, B, C, D, E, F, and H, Pergamon Press, Oxford, 1979, which is
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Definitions The definitions set forth in this section
are intended to clarify terns used throughout this 25
application. In this section, the definition applies
to conmpounds of fornula (1) and (1'1) and conpounds of
W%F‘Wp(é"(f‘la) unl ess ot herwi se stated. The t @CH{GB2004/005400
"herein" nmeans the entire application. Unless
speci fied otherwise within this specification, the
nonmencl ature used in this specification generally
foll ows the exanpl es and rules stated in Nonencl ature
of Organic 30 Chemsts y, Sections A, B, G D, E F,
and H, Perganon Press, Oxford, 1979, which is WO

1&&?&%@@@@%&?}%%@@%@&4&@%?&% h]eguZal' TR PR, ér?:ts glg{ 1'p[¥s on

erences herein for its éxenplary chem cal structure
ngpangehediitg! $1Y¢YW8S-on  nami ng cheni cal structures. The

t er nthe @em " "CRE" or &, groupd Ll Mondts @6 RERN KRS 0@y %oup having m to
refers to any group having mto n car

nﬁ?rg?’r’satdl%g As used in this application, the term
" optAsonal ih yhissapbﬁ;datutﬂ,l the ekyrm " SpBeRuSLy E:db@ﬂtut&djbﬁa&dnﬁ ﬂlﬂé.ﬂ sQRtituSon is

her e SSi
fRE AR BRT LRELELRLS e ichiBuRT BB By it Ey dntbegrenta
‘s@@ltttsttqntiaﬁcslmd thes schbsitrsggti¢rheansiia Iany&uin&bn dflhpd; QRnNEBANS

désﬂ;ﬁﬁte@z{f&n ﬁg%ﬁ:@%@&h Q%ﬁa{; r?:%?ht Qmﬁmaﬁfﬁl owée%ghaﬂho %‘mal

1 ONn rom
VErsY P’gtb@demaatfedtweﬂ nopipatecdedaing ﬁ@!yth@iubsthélod esilgiad ﬂaﬂbie

chRMd. Por@%mﬁéﬁﬁ&@%%suﬁ&q 151143@(1 4 h%) ShRSt Ellégéng Ba the atom are

results in a stable “rrpoun For exa
replagrstt Wﬁ’éﬁﬂm}‘%*sk@t‘%‘c@ FOQ? 013“9(3?)11)’ S’t*bﬁethteﬁ H mbéf@é?ﬂs uelﬂSS

ot is8 kPR Stated BRIBRESE suNm@u@nﬁ&@wcm& thd Wil SahE d t 0
t| onal | "substituted"

substi t ut un
AR L B o L R G
alkmbsltydtouﬁ,mﬂ@lhymﬁk}t,l ?&bdnbﬁkcﬁ@ Lctnmmmg];{g,, ttakmlfﬁkyzmxi myz-
n e
O PRI oo SRS ol W st w b
arpdnioy NHy@D ik -N ¢ alk b licyl | -caioay, -aGHpOHC GH3gino, C0~alkyl -
CO%@%rcﬁlgyﬁ%s@ %{P, % ?(ﬁm %m gﬁ%@lﬁ) n;?'lammo phenyl,
cychealicel ngay@@an@mtwwxyi ek ojdalkyl NIyRNRIp)ion@DRbubytingted
& . Kyt
hetl ?%:5191:%6ﬂw§ Rma%ﬂi‘ B, (%Qjal l(@J]‘? N lﬁg&@k %14@ 155 R 3 d Ry
subsfiie eﬁ&yclriaalkbwa% |a¥1@hgﬂlsemlﬂoailcybmm| alky1 xgalCKyNE-alkyl-
h@@&@wp e NSNS 8o oup roaJelsﬁaénNéa eMGlngal h% ¥htional
% NH-oltlonaII substltute eteroc h@%g

sub%Hh'l gﬂc plsahe splﬁcft 0. V@(maid)} gl):lga -0 %« @L@}I)@ vicinal
~CP&Dtaﬁ1§3!l)ONHrc&iak§St&Il@'DBJ a0 ab{a}lw@@- Bathst m&sets&dumems can, themselves,
be fle f(tleelr su%#?t{)]%cll Sél?ffl%j%//?xa %Ff %fial lf%&g%ﬁlg&ﬂ&% ?llcfude any of the foregoing
Sdnteltlembﬂylmhgsl , - CH2NI - | CFI 2CH( CH3)2 If the group to be,

su bsftluls fMb el%(dl'o%argonr” W0 ’alo‘ile or aQQ uff%p (%l prefix, refers to any structure
comprising only carbon and hydrogen atoms wup to 14 carbon atoms.

The term. “hydrocarbon radical” or "hydrocarbyl" used alone or as a suffix or prefix,

refers to any structure as a result of removing one or more hydrogens from & hydrocarbon.
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substituents could also be selected fromvicina

- al kyl)O, vicinal -OC(haloall (yl)O0-, vicina
-CH2(al 1ryl )OO, vicinal -S(al kyl)S- and V{XaIIyI)S-
Each of these substituents can, thenselves,

WQRWOKMOI@ybst i t uted. Suitabl e exanpl es of SEEH’GF*&W’H‘&‘““

substitution include any of the foregoing 25 suitable

substituents. The term "hydrocarbon" used al one or as
a suffix or prefix, refers to any structure

conprising only carbon and hydr ogen at ons up to 14
carbon atonms. The term "hydrgcarbon radical" or
"bydrocar byl " used al one or “as a suffix or prefix,

r ef «ANY f r
ror ol AR, Bl kel e AReR bBRMk befs S SERIHR B8 &
braeqb/c@a@@dw 19 epELpn adicals gomprising d ipbonl IRyerrboraiends. dindmaeotnrwise

sPifg, Squfl" genl iRk Both L8R L ParlRRAN kSR8 T ai ght
br anch chai n hydrocarbon'radi cals conprisin

t o abwdem{ ékwlr"b‘é%i aéﬂne s SUBFF eigettst REFp & ém@vﬁl%tu g@*&hﬂ or

bragdHey l:hamg:@ﬂhﬁﬁaaﬁonlrﬁﬁdaill@ﬁ@ﬁlg Bkt ababal @bolidiple basthnd
unsaturqt g%allc¥ J@@?tern1 al kenyl " used al one or

CUUPTISE £} 15 wiigp alfqui ! B0 a nonoval ent strai ght

o r 'Elcb:nmrfajhﬁehet: tusat alohy @ oo lpreﬁﬁ,deiexa ko diealinngraght or
e%lz{l c q‘lﬁ'g tc%abbgn cf‘ ca%%gmgr%gn% I%o outdl2 cz?lhon %%ée)nrl m(v&nscﬁ Qegveéan

hmathMBm@ﬁswgéwnalone or as sufflx or prefix, refers

to df‘ h\é"i’éu%nallﬁ%#f”%tgf‘btlong bor asg Smg' XCQ% {Yo Q%ﬁ%@ﬁ%ﬁﬁgﬁ or

radi cal 1 SIn out car bon atons

bzaphgd shapndiydiopagies rfedml lwma é‘t lﬁﬂs'égle @%@(@t%@ﬂn triply Uppbang epmpprising

at 18dsKY B¥ib an B EXkabR B8mOr as suffix or prefix, refers to
a nmopoval ent straught or brapched chaln hydrocarbon

r adi B5IERaticloglicdy” yeskadqne g sellk soneiEardfenhormopreleidhe
caﬂaniﬁ@mfdcab@gadlaﬂ Gdlﬁﬂﬁﬁlg 2 1&hpr 3 r@feut 1 212rbeRdhed) When

The t , fi
cSHISABLorpt i Bhne SHEPSE o v T P ity il biciro
rdjedis OB@edndiys padiativlefas angd ichs iwvigringt sHag@stvo toup iHeebatvemt

12 1 ) |.0a . ' .
oo PENER F TR 90, 6V 0L e COMAL S 100
chomighingleyduicalal radicat balingak kast Fgsation-¢arys dgeietoad knd cpmprising at
) t i r ehet. .
482% o S8R 1B 0 OE L
npy &¢ fuged or wifesed andonedudeisadiaradisels.r i ng cont ai ni ng

hydfﬁﬁ%ﬂ%@aﬂ”%@éd%ﬁine BaNisiyel &tpréf&aa%}‘crs%@h%éaﬁ@n Ak ‘Hvag
doubl e bond and conprising at |east 3 up to about

OBHITHRSE @éyaﬁ@mﬁ\me?ﬁrbew% S ymatio Ftaac s (%r@ b %%?%PC@%G

cI'etht&s) ah@&nﬂ;*lﬁl9§6 u2fd BBY 1 P& SRS, Qiheiﬂéﬂftﬂ§ﬁdmzﬂ Mdocated on a
/cl.o radi als e te used. al one

cigpont U8 Stk TRGRRIRy Sy PRk SR, FpHy ST,

r adi Tigtherlawikg™ used alone or as a suffix or p1eﬁx refers to radicals of the general

formula —O-R, wherein -R is selected from a hydrocatbon radical. Exemplary alkoxy includes
methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy, cyciopropylmethoxy,
allytoxy, and propargyloxy.

The term “carboeyclyl” is intended to include both alicyclic and aromatic ring structures

wherein the closed ring is made of carbon atoms. These may include fused or bridged polyeyclic
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one or nore polyunsaturated carbon rings having
aromatic character, (e.g., 4n 1- 2 delocalized

el ectrons) and conprising 6 up to about 14 carbon
atons, wherein the radical is |ocated on a carbon of
WRBIGHt i c ring. Exenplary aryl includes BR&GPRI04/005400
napht hyl, and i ndenyl, 25 The term "al koxy" used al one
or as a suffix or prefix, refers to radicals of the
general formula -O-R wherein -Ris selected froma
hydrocarbon radical. Exenplary al koxy includes

met hoxy, ethoxy, propoxy, i_sgpropoxy, butoxy,

t - but oxy, i sobutoxy, cyclopropyllnethoxy, al Iyl oxy,
ss3Rfhs PERRALEYL Y haed B B [ PoarteREBAE KGhot! nglsfudunl. SRAARK,

to incl aICCIC and aromati c rlng structyres
hayg 3yth &r&ivd 7&%@%%*@%@& theirigg strugtuppa B egmmddnr G Aarhcsihyl denotes

subh 8%8ps W ¥y ddped cfouggdey@lopdti dgQsheRA] KEElyE cYMBpentadiene o
T SR SR A R AT R ?yqs?"en?p neor

P]éﬁ?’lbocycl yls may have from3 to 10 carbon atoms in

t heix “HeteRGyS§IT UBLYHtErated ek tiolyt @fratdd @y ens@urakdd, nBomo 6r BHElidring
For.

b ct
oS POt bl e ST AT S R SR S prspyren
whigis hﬁbumljtés o}mmtecspan’(ew be capal @ mevogdn linkyds bvbdmplt? y(EHz_ group can
o XFABRE NSRS  Clox, AR sy o FhEEPEH GRS ordisddSo Ry
thigiSeopcigies. dlmqrmclybmytcamfmn greghappngtiggreV ik avibiropyclit cdntsing tmore
1N Snefﬂng rﬁ}}é ring§ Hﬁ? @@fugerd%phlmlsteﬁ Ol urrzyéa(ﬂgrgﬁy Bfer BWQ%QWO rings

unl ess ot herw se speci f car bon or
Sfﬁflﬁgf ‘@@é‘ﬁ’lﬂs ithorebefwesph dlesrasydy! majbave @?061990 “éla‘lsrc'?elc?p iap R IRpYE
a@%aﬁ@dﬁln@&ﬁ ExMples of gét@))cyc@ﬁdn@ldé | iﬂ%r@bﬂt BH)H&I B! P InbBYIyDE-
tionally oxidi ﬁ%ﬁto f ? S- oxi g
DTGP S iretts PP, SR oo PGy Rrpaazoly,
4He1t1ﬁ51mm |(H|-1 genﬁ;&hﬁ&ynmrmmwaieb@m %ﬁdiﬁyimﬁdﬁnhﬁa%tlﬂgﬁ
r.a
o B i S et R BRAS b D, SRRt Rurbie Berigiorom
birlet:aragdyiehythiophayyl Havehigolyinbtizotietobil, detzetetronlyiybynzisatazolyl,
I j ] t Lvik S, ..
ol ol SO NP e WPl o LB RENE i Sarbacory,
byrbeloly], doerpinyl, pirpmengll ci]gncimylf;‘,deza}drﬁnomi@ipﬂyﬂi 6H-1,5,2-dithiazinyl,
d%;olgnggﬁ[) gio?/h hycﬁb_hl aﬂﬁ% y. hzfly&}ofﬂlla rdﬂﬂ@%lo{.’z 3-bltetrabydrofuranyl,

qui nol 1 zin

fupansgl, fpipzael d@mﬁgﬂpendw?r ingiflargyl, J@Q@ml imidgzetifligyiniynidazolinyl,

n@dhblydi HMﬁdazcﬁﬂ C’iﬁ&d]éhlfy% m@'éim?? etbIfhdyd %@f%r}/ hsobenzofuranyl
benzofuran benzof nran benzot.h ur any

SBRHLBHr Bﬁﬁ%?}rl, SSHHBR Ay |lsoquwpélﬁ&ld§%t&rmow isoxazolyl,
RNk, eﬂiﬁﬂwamyz.bﬁmﬁd&mz;@hmimyl b@ﬂ%ﬂﬂﬁ} BB Dbyddiazolyl, 1,2,4-

ben ol b t hi.azol e,

Rt b A bk R o i L A Ry
omﬁibﬁwﬁﬂeylhudméra pheharntiatdigy, @hanhgthrolryt phdaalsaznyl, ,phenazsnyl
P%ﬁ‘”gﬁf‘ﬁ[ éﬂhﬁr(l:ogfﬁtﬁ%ny[])Zdjénmfazmylophtpg zfnﬁld?lgg'?%n'y Y lpl eruﬂnyl 1}{3116111}'1
p@ii@nyg Iifmeytdamo'f HﬂﬂamyﬂonylZplﬁmdi bwmybbmcaﬁwl,, pyrrolinyl, pyrrolidinyl,

ﬂ e?ﬁl éﬁf#&ﬁkghgylm%lﬁl d@,@éﬁﬁo }H{dwmg%ﬁgo%%@pX}lrtdmdeazolyl

pmﬁoalalz@ivlb wrﬁwi, rQﬁﬁﬁ'&iMmﬂi myyiiyl, gy b bypajiding, pyrrolinyl
pyrrolyl, pyridinyl, quinazolinyi, quinolinyl, 4H{-quinolizinyl, quinoxatinyl, quinuclidinyl,
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I ani dazolyl, 1Hindazolyl, indolenyl, indolinyl,

i ndoli zinyl, indolyl, isobenzofuranyl, isocluomanyl,
i soi ndazol yl, isoindolinyl, isoindolyl, isoquinolinyl,
i sot hi azolyl, isoxazolyl, norpholinyl,

‘Hﬁﬁﬂﬁﬂv¥¢%|nyl octahydr0|soquinolinyl, ox adiCALZ+005400
1,2, 3- oxadlazolyl, 1, 2, 4- oxadi azol yl,

1, 2, 5-oxadi azol yl, 1, 3, 4-oxadi azol yl, oxazolidinyl,
oxazol yl, oxiranyl, 25 oxazolidinyl perimdinyl,
phenant hri di nyl, phenanthrolinyl, phenarsazinyl,

phenazi nyl , phenoth|a2|nyl3 Qhenoxathllnyl
phenoxazi nyl , pht hal azi nyl, plpera2|nyl plper|d|nyl

cﬂb&lﬁkf %hg%)dz'ofur&&fe[clngllyﬁ%lllsb%@d ﬁ)';l lglgé% o){l tﬁzo%&&?ﬁﬂo&%&fmﬁ OH-

Iﬁwth@ﬂmzjm;m 3-thisgipeprilniyd.4- thpﬁ}"@éﬂidl 55215 ﬁl}adlachjylr b oittiialezolyl,
ttﬁéﬁrtlﬁ‘&@l )ﬂlazolgy Fhﬁﬂﬁth{é){&hlaw 'thg{oﬁ}?a%&bl}’huen(gm1dazolyl thiophenyl,

pyri dor m dazol hi azol
ARt Sl LA Hippols I PO D e | 5 sl eoghenyl

PYT I'Bleisdidth ¢seRi-oRibeRHY Isix- ﬂb’l’ﬁlbegéd” Yikd “ﬁQ&Pl@ﬁg@éd" B3¢H as prefix
I nNoXal I n

ui nolin * 41H - qui nol j zi n
it R PR S PSS 06 S oSt s SR Bt scrsg
car bﬂiﬁltﬁgml “sub&t&ﬁtéca’hly(d{r 20k artﬂm_yﬂ a, ﬁr:St structure, molecule or group, foliowed by
t et rehydr oi soqui.nolin i opha L
o TR T BT sfoP iyt B S RO Shrierps, el o yqup, which i o

1ekulﬂof36nl¢urzacbmamoduy¢ hydfog@hs4f thi fististaztoteykolecule or group with the one or

I » AWl
oy DAY o ) L A0V SO
t hi e?mltimnd‘émm#’yqr “artnhﬁh”dpﬁbqiw or aStahPfﬁPianybﬁx tqﬂpra?puﬂi}dais of the
gélne?a’l %ﬂhﬁib Rk Y{Nherém Boafta Ry dr@ﬁ@ép\éﬁdemjﬁ’ s%keée& frélﬁ‘ﬂﬁil(yglen ora

trlazolyl, and xant henyl terns
th@W ©Ro Fdistler ed", "si x- menbered" and "five- menber ed"

us edriRSerRhebion mdhﬁ{feﬁﬂhﬁmh@ 6 PsoRRY hfdGodind. | NG t hat

cont tivel seven, six, and five rin

at o n@f %ﬂ’é"‘eii ﬁﬁ‘“rg a e i qemyp. ‘%F§’é"'dm§§1 518 Bifdff‘?g)‘?nsdg‘ the group
aﬁhﬁﬁth&ﬂU@hufﬁﬂmﬂﬂb@ﬁule or group, followed by one

or £ nhame cheni c groups refers to a second

stru quftHEWSéﬁPbm%P“§PBUp, which is a result of

r epl Whénragy earizble fe.quot’ ek hixt Rbgensccnk mbleahdhions time in any constituent
oisitoﬁllﬁgg ft‘:ﬁg n@glnﬁic H o%ﬁslﬁorgz(t R oX\@uthcE E]s%ncg;):g%dgr{t Ptl QS d3Rdiffon at
eguheshir pwedﬂcbyrhm, fior @xampéef grgroup lsmhqwrr;p hesphtittediiig. ¢-2Rthen
Salﬁépoﬂ%na}p(g)tio@ﬂ} Q@subé‘ﬂﬁtﬁ(gl vﬁlhqp ? ZCHr 3 3 ﬁ)u]%uaﬁ'l{i Rxatgﬁch occuuence is

fers to radi cal enera
Sﬁlwmmdemé?név FIOR tl&n’aﬂrﬂtlm@f & Ma@ ﬁ@ﬂwmﬁl@nw gléﬂlsiel@ftﬂ@dmdfox

VA0 BY PER8681e Ofily 3 sulbShBBRARPR s 1BH 5P compBads.er M
hal ogen |ncludes fluorine, chlorine, brom ne and

i odi‘hiewepl %ﬂ%@f’éﬁa Bpresent jayegtiopanay existip partigiar geogeliger
smaa@neﬁm EorfE. ma,rp&s&hy Fagen k& Mth ht@mgﬁ fAUghch &n@ohRip) iRGRGe
foom

g PR e o PRy, O pRamD R
retigic mixyoethgeafme othhranixoree thisten® ay l:mmg myveﬁaﬁmmﬂntthmdipe oDthis

1rIv91{tﬂ}f| ﬁd&t%nalaasﬁgrg&qy& tattoﬁl]s { r%n subsetz%u Pt such as an afkyl

occurrence |1 naepen rnrtron a
group. All such isomers, as wcll ag mixtures thereof are lntended {0 be included in thig

invention, The compounds herein described may have asymmetric centers. Compounds of the



10

15

20

25

20 every other occurrence, Thus, for exanple, if a

group is shown to be substituted with 0-3 RE, then

said group may optionally be substituted with 0, 1, 2

or 3 R groups and R at each occurrence is selected

W HepeeHent |y fromthe definition of Rr. Al $6T/GB2004/065400
conbi nations of substituents and/or variables are

perm ssible only if such conbinations result in stable
conmpounds. A variety of conmpounds in the present

i nvention may exist in particular geonetric or 25
stereoi soneric fornms. The pr?sent i nvention takes into
account all such conpounds, |nclud|ng cis- and trans
p%e%?x?ﬁ(&noﬁon@ Q%g_ Sgﬁgﬁb‘iﬂc%? s%gs%lmte%lg r(r)lsrhz:rga{ en%%[a%ed in optically
agtiye paipfemigliaunsolt Freveliingvyindlse artrbewecozﬁrepams)pbmﬁm gctwaﬁoeme euch as
bWJsatlht{bntohﬁce?zﬁ@fb%n%r B n%tﬁheqlk Rk Bgﬁc%‘y ac%cgtatrﬂu%'?ﬁalteuals When
asynmetric carbon ato resent in

i septigiop obthe rﬁcagwawfeaﬁlww be agHegh by mefhoc@ dedr is Sigerts Many
g@net] ifomds oFbARS, €SN HABISRhds, a’%ﬁ holliRé SRAREbE Beddft in the

i ncl u ed | his 30 b Wﬁé L The conpounds herein
°Ef%%°8? SHEyr }eﬁgﬁv@daf yHFHSEPIP isomerh fra peterpliisdr ha gregst
1ﬁvbz&10\l\CCi2 GRDEAE @@6:3&18@%@839@43&@5&@9 of tBpr Eie@tﬁ@ﬁhhon are

|nve ont an asymetri ca substi t ed .
P PR A S Rt - e G ot aighi
diagtemmmerik fradegiofetobs aad ethpeoinatrit semeaictfodrowf 4 gruptuepedrisended,

[ I n of
ufteh é%%héc%ﬁg%&oyh%m%% glﬁ% i ?oslﬂﬁs sgpdﬁcaﬁfghﬁ%{t§£act e

st ar Wheng bewd feri Sabsgmewmoww@qw&aé@nd swpeting fortogs it dung,

tﬂeﬁtgﬁ;ﬂk&smﬂ@ﬁla@ﬂ,e RAkdRE B GRhEEE: Jné ﬁﬁmosqﬁstlm%mskea without

he art. Many 5 geonetri C | soners ol ef i ns

ﬂ%ﬂ‘&?&”@}géh%mém WiieH Sk eusiiRent s kpndad hagest pf e egmponag of b aiven

f(ﬁﬁﬁ@ Qhkﬁl@ﬁch@ﬁ%ﬁlbﬁ%ymg b&Habd vnﬂﬂ:@ afth] in S6 Butsti@dh & ombinations of
oner s @re Conte“B ated.in_the Eresent i nventi on.

s@sgm%dm PraffEalyes Pl ek pombinations isbt Mteblss

" chiwuppdsesent i nvention are described and may be

i sol d t f t
SO B ol o SO0 P05 48P RER, S
afoorts and all geonmetric isomeric forms of a structure

are A%?&Q%ﬂi m%gmagu Bies %@B% dJng& gr%\xg&%em%wmgi L otect

i someri ¢ Form
apojenfialytgadive ﬁﬂeﬁmn@lgr@h Ewm utl@smd@h@mwi basfproasions Exdnpdps of

sﬁcﬂ@ro@etc&{'ésgrétﬁs Bl Wers otf Qﬁﬂbxﬁ%cat&ﬁ Q@ﬁ%ﬂﬁn‘é ggé}coﬂgﬁ( agc?acetals and

to any atom on % stit uent
kffalg?@éﬁewd@hmﬂwtommsemw%g Tihh eiéﬁfﬁwtw@g wpmeglw@rhhas been

r$VitRed [Gl LB WS WRRNGRIME BrolbRe Bsks RlodhS: SAMPAURY. Of ey,
N%Fégﬁ formul a, then such substi uent may be bond ed

h§9330n1|n such substituent. Conbinations of 15
subsAd dseietes, q;mdﬁmbemwny akegishl e ﬁsﬁer@ﬁfyﬁd ﬁeSéL@{erf@ﬂb mml;ef

0] thﬂS r.esul & oun
ot PG Rt e %Cfg’ﬂﬂée AR AN
rfethiad] jutdp@ent,i snigpbiyfait w@erini cdontac wblrak: kigsues of human beings and animals
without excessive toxicity, irritation, allergic response, or other problem or complication,

commensurate with a reasonable benefit/risk ratio.
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As used herein, the phrase "protecting group" neans
tenporary substituents which protect 20 a potentially
reactive functional group from undesired chenica
transformations. Exanples of such protectin roups
W& st ers of carboxylic acids, silyl ?ﬁg/%gz%lﬁﬂw‘iwﬂ
al cohols, and acetals and ketals of al dehydes and
ket ones respectively. The field of protecting group
chem stry has been reviewed (Geene, T.W; Wits,
P.GM Protective Goups in Oganic Synthesis, 3rd
ed.; Wl ey; New York, 199Qb2-25 As used herein
"“pharnmaceutical ly acceptable™ is enployed herein to

ref egq Js&d I‘ieha‘?ns epha&%@&l@%?%cceﬁ@ﬁl@!aﬂt@' 1§fer tG Qmeg bﬂﬂesdlsclosed

and/ or dosage forns which are, wth he scope
CEBRAYENS WhetHIChE ParedtrgmRpHnd 1smedifind by nfalﬁmg @pscborubﬁseéaiﬁﬁ%mof

Edrhilestdd Bhakrh &SR A 1yQkcPidbIB Baif) BicROS b@mc PRS0, el ) Ok iganic
erglc response, or

X%i e toxiclt |rr|t%%|0n
agjgl %aﬁﬁfeéﬂ?cé PG aﬁﬁwi‘:‘*ai‘ ! Urge%?ﬁ?gﬁ%fﬁ?’gl“é s{fjogssuch as
cirb@gunaiseant eaaifs. thhe pIﬁKnefcaIticﬂly aV@atZ@@ﬁak@ﬁ@lﬁ@ﬁhe conventional

04A) 05400 -
s S QLOY ORI R E ST e pmppung fprmed, for cxample,
fidmmion-atxicvmsganfc of higardé &¢ls 0e ekampongpdudvdeentibral innotihi@lis
nﬁ):ﬁ!]dg ﬂ'é;%e%%}mﬁg’&% :'Ex%a%qkidé s%?h g%g%éht[ée@?hya%?a%m% sul?iﬁnc sulfamic,
phasplepe.aliirie ansighe likej amé thgddis pmnmefaﬁ @ pigenid mﬁstsml; as gretic,
P REH Ahoddic, grygafal Feari@ofl, mletcslaﬁémbmb Cdbéo%d gmcgfgeac

as am nes; al1 or organlc sal ‘acl di ¢ resi
hwwnaewspbe%)fl%%ygl%m&ewaéow aﬂrdylt%elfpmkfe 2-aqgtybenzoic, fumatic,

tdMRAETBER) trk Galebilfonie GeRb AN S|k ic) DRANAE ahd8e tike,
convent i onal _ non-toxic salt%EBr the quaternary

mo elli’”f‘?rg‘é‘l"t‘%ca a“P?PE?‘"Ba??‘&rﬁf Wftf’&b’u‘i&e“flﬁff%&le ‘W‘%‘FSI?Ed from
tipare c@mpouﬁlﬂ A cofEing OWdsie of RATGABIER b EorQE:FidiM] EhedfidaliBethods.

ention ic salt
R TRECT et B e bR Pt 3t SR s omponnc
it d Btomhllometue amuptiofolerapprogriateshabd arncid in wadr oaimiag prganic solvent, or
11{:)M§LRIIP $et tw@lg(arqéra% %ga tupgl Heglg ﬁkeaer&l%r tel'lll?l a%&!it&,s thanol,
prepared tTrom-org ani ¢ a SUCH as dcetic 10
isoproprinolnpraceteniwili am regfergidybigh p‘tsuit@adeesahtsi age folglgt Remington's
' Iy c I
PR LA EL oSSy, B G0BA1
d§§Pﬁ“UWfWé“°h e qulPPl‘a@'ﬁa@eﬁe’@Wbenzm c, fumaric,

tol U@%ﬁigbﬂ‘a%emdew lnaﬁh%%w id%[i‘lbz?dy beﬁdaa eﬁneg Bh-EIORE G active
oxalic, i1setbhionic, the Ii har maceutical |y

Pﬁ&‘?ﬁé‘ﬁ‘@éb‘%"@%? fognyt (1? ’Hé’ “’ﬁr"é’% Fﬂ“h P‘i‘?@léﬁ tSi aS‘H‘“&&FFdB%a mammalian
sﬁb}’d&f Regiges ag:bmﬁﬂuna biEfod@ileMiar PRy By mbmgnn iadal Srodbs

c or acidlLc onv tj onal
PRRRH B comtesmii R Yoy B et e BB e
nssiadbiongr tnhmof o ele p@mnﬁi:ompmhxdﬂ@ocfmgs ﬁmluﬁé cdn’(pe&e}s of formula (1)
u%QJ‘B%‘ﬂE&’ 1{yéa; no %1 g’utlfg}éfﬁ}q &90 tisrizloogde 10 any gl oug tha C)then fhe prodrug or

er or anic
Cmouefhwf forgpla (1) ii§ admmlsm eite a@famtnlaeantsumci gteaes & fmyq a free
Hpa8es gﬁgmpmg% & shii R LG msgécﬁe/él BERLAM G i BAM Mude, bu
ag Pt la@}e@ tog aqetz@ £oFents ad henzope R@f‘ﬁlth’gft Q_-frqlcghol and amme functional

groups in the compounds of formula (1), and the like.
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Phar maceuti cal Sciences, 17th ed., Mck Publishing
Conpany, Easton, Pa., 1985, p, 1418, the 20 disclosure
of which is hereby incorporated by reference.
"Prodrugs" are intended to include any coval ently
WORWEHsWSr ri ers that rel ease the active paﬁ@ﬁﬂ“ﬁWﬁ@““m
according to fornmula (1) in vivo when such prodrug is
adm nistered to a manmal i an subject. Prodrugs of a
conpound of forrmula (1) are prepared by nodifying
functional groups present in the conpound in such a
way that the nodifications ale cl eaved, either in
routine 25 mani pulation or 1M vivo, to the parent

co np‘%.’el%% coﬁé(g\gﬁ UEa "étﬂﬁ:ﬁ! s%&ur%‘og@ 1%?2& g’% 1nc{10a ¢a colapoun& fpclt is

erﬁh’d@bf rplystip yurw@)la?iattoh &t 4 uspfabdegteh ef ;pntyd'mnga @#ction mixiure, and

ﬂﬁ%ﬂﬁﬂ&HQm%Eeﬁ@&ﬁ%k%m&&%ﬁbaxﬂﬁn‘n'Stered to a manmalian

subj ect, cleaves to torma tree hydroxyl, free amno,

or free sulfhydryl group, respectively. Exanples of

(Phdshaggss | ncl ude, but are not limted to, acetate,

fornmate and benzoat e gerlvatlves of _al cohal and am ne

f unctiGHUTSY UHBEH e PHED SBRBOIREK 8 SlphpalTPr ppy involve,

nazmihti‘oh ® thé dotpoD 02 (10 M%ﬁl@n@ﬁﬂn%ﬂt@@ﬁbw&ﬁbmﬂaﬁﬁ andl’m
ble c ound! e stru fre meant

ch PR SR BN KL RS C0Ep T ey G GBE st ofam-

Mmmmagmm:solatlon to a useful degree of purlty froma

@ ? € acatnlti Ol aﬁ&e%nﬁneoﬁiggﬁgrng%g gﬂﬂl c%ﬁlgﬁl.?hﬂh&ec? as %£ m°1%§dic%fj S

herapeuti c agen
onqodagl rBeTt asa&mmgﬁé&wmﬂmg Ber capmuilé dstplatn, aar&mlaen, oxaliplatin,

c§@c§:‘h@§%}{arﬁ’iﬁe Hﬁr\")gén‘??ﬁg M mel th"ana&%ﬁlﬁlﬁal Qs h{g 48 %‘Bmgas)

i nvént | on, conventional sur gery

ai“&’éﬁ”&’f’h‘é% G xeami asmeitabing ped Trdeubipe, a‘sm@}ﬁ@ éﬁéﬁ*ﬁﬂeh%lﬁfaﬁy
OBy #rﬁhﬁlhidéﬂ@k@%u&ﬁul Eﬂi’lraﬁd REathlR1hekddOM G £ARL, BEMNiHSbRbside

{hl_ tuqﬁur a%en S. é‘)
anf ydmxgtfxp ragtip gyléflﬁtlﬂ:il?jl’é"b prfgppgle ﬂ}ﬂﬁﬁ‘gdgﬁﬂhl@éwgﬁ ons
btehlﬁy(ﬁmfdpxtﬂlﬂndzts debﬂﬂydﬂiﬁ dhicidlcin, RIROBLIOGH onSBIT, d&tmomycm and

[ . |
? F% ; rcilmf(a:l g? %%Btf Q'{n] 4%&1%%1;( gls%alp % Dﬂﬁ ?L[CG vmcr{g{?ne vinblastine, .

viyleshng phcbslpfhalhm@lmd taxiotds blgaetmxaimsittmotd:re),medi habaaterase inhibitors (for

e:?sn tp?e@?ag%w otog;Hl? cepé? sx@@%ﬂ%rﬁ 09 § o r)c to%ptccan irinotecan and

Gﬂmuﬁbwablne as mell as antlfolates such as

(ﬁ)l Uocryﬁﬁﬁéﬁé ﬂ(?eﬁps ﬁl@ﬁ’ ad ahh@eslﬁ)ggﬁsl{ﬁﬂ‘ QL @tgmo@cgﬂxﬁ b I’eh'tr éalomf dne

raltirtrexe nmet hot r exat €, CtOSI e ara
Srerifeneynd 949%y foank PeEinEsITeowiRE ﬂww%@oze ff@rrexmmvgstram),

a@l&h&ﬂﬁg’ﬁayﬁtﬂ eﬁﬁgﬂé bikutAgiEd, FOMUGESR, nilRheR W@éyﬂroterone acetate), LHRH
doxor ubi aunonyci n, epirubicin, jdarabicin,

P08 O HEIRET agpgestsi (96 RipEls sasreplinglPoRy %w&# pryserelin), progastogens

(fendsaiiple ateg@trag&ﬂatt@, drbrfdtase XAPRbE (761 AAGiAplahdemh@bible, lekkBie,
V|n%%%§t|ne vin a&t ne, vi ndesi ne and vi norel bi ne

VAR FEES ek En i ors i Govogueitss P as Hggferide;
(itip p QigsRWhigisAnibi Banbdr el iGvdsod (for example metalloproteinase inhibitors like

marimastat and inhibitors of urokinase plasminogen activator receptor function);

(iv)  inhibitors of growth factor function, for example such inhibitors include growth factor

antibedies, growth factor receptor antibodies (for example the anti-erbb2 antibody trastuzumab
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exanpl e epi podophyl | ot oxi ns Ii ke etoposi de and

t eni posi de, ansacrinc, topotecan, irinotecan and 20
canptothecin); (ii) cytostatic agents such as

anti oestrogens (for exanple tanoxifen, toremfene,
WaPWIMAHe. drol oxifene and i odoxyfene), o@STAEGMHI0500
receptor down regqulators (for exanple fulvestrant),
anti androgens (for exanpl e bical utam de, fl utarnide,
ni |l utarai de and cyproterone acetate), LHRL.C

ant agoni sts or LHRH agonists (for exanple goserelin,

| euprorelin and buserelin), jrogestogens 25 (for
exanpl e nmegestrol acetate), aronmatase inhibitors (for

(B%AGRNE &1 BNAS ISR Hifods &E&%Q 2@225 ]avﬁ%iyg h&sﬁaﬁi@e inhibitozs,

exenest ane), and inhibitors of
tyrpsiRe kdnapeahibitory qogt S%@@Hwn\nﬁlﬂéfﬁe AnaFbiitpyist fore preele mé@itcprs of the

ebiIMBE] Qdibvtﬁﬁ:éé[or exayplecasbaEGeR erl‘il?’l tﬁ@ﬁﬁe iR 1RhibRSsuch as N-

and i | bitors of urol dnase
(%) F*ﬁ%‘ﬁf’rnfg&j@ﬁ et 2% “BFPBRLmPRIARYHY \Hpazoli-dpmine (gefitinib),
N- fsmtﬂympiphtaym}ﬁ 7@5%%&@&&@@)qﬁlma@um-ammxfeq&mﬁma 1&g 75UaNs.-

bRk PR R R B Reo s e bee
133‘&)), fog plabRlednitibibody e phstetduivad gL 2005 £06H B6Bfor example

nﬁ%ﬂoﬁ%@gﬁ an?ﬁ%%gwt}lﬁcﬁr%%rcep“ n nl and the

anti -er cet ux b [C225]) , farnesyl
(Vr andtigizipgeni¢ mﬂbsq@b pssthose wiicky sﬂnbé tﬂcu effacssaofvmuulm mmtmhai
o BEOKH, 18/ HRLAOBE Qﬁdﬁs&ﬁa? @ndo&@mam Qtfmmh %ae{o &

inhjbitors on\ he der mal act or (for
bexagirpTad [Evgspath ﬁ?‘?‘lgf’ut“iﬁrsk‘f%ll af, élowtcﬁlfﬁlageé in wmqﬂwk %ate@u ch
P@§11d}dnons WO 97/22596, W0 97/30035, WO 97/32856 and WO 98!13354%and compounds

3-chl oro-4- fluoro henyl ) -7 nethox% ol i nopro

tlﬁl&‘;‘(?j(a& ptguérzancllqﬁnsms zﬁeﬁ (ﬁ{éle@ Hnquisiey i“&? 1t015 of integrin owJSS funct:on and
ahgigsttigg hynyl pbenyl ) - 6, 7- bi s( 2- netboxyethoxy)qU|nazoI|n

-4-arni erlotinib, OS|L-774) and 6- _ .
Gbr y‘faéctupﬂ g%naﬁng 2RIk gs Yoptr E%ﬁff’é’ﬁ K-anghgampoynds distlensd Bho
Hiternagipn:0 Paat YAgplidaams WM 93024 65, W0 (@2H0529,088 bd/a1d60rWOo 01/92224,

of the platel et-derived growth
vﬁé@?&hﬁ?&%ﬂyBOQQ&ﬁgbr exanple inhibitors of the
(tig plaitsmgltheragmﬁm* brafrpbettiorse fbinh dry dirdcie) tatht famaig ligeedb e, such as
I@Q%ﬂhsmﬁﬁﬁqﬁ §H£F£se which inhibit the effects of
endot

vascul ar 10 growt h factor, (for exanple
(tiiezcrsrhiranyzasprodches, spltdnmier $aiuple epriroaghesv tpli@aebamnt genes such

a@dﬂe}rﬁl@ﬁiﬁﬁ or REN @R TRy hﬁ&ﬁg(ﬁ]ﬁﬁ“ﬂ eﬁ%@&%ﬁ%xﬁ??&dﬁ%thcmpy)

t hose disclosed in International Patent
aRRFPGHS B gpthospesioy sV ES Seamipsg vbyslz@sf;tlwz WoraBiel 3354)

nABEICRRPARAES andlaPRbacRiKinE¥asO bRkt HIBGRAR &%otﬁér% or
i nhibitors of integrin av53

npl e | not
a?jf?ﬂ’f a?’%ﬂm 410 fae Bﬂﬁﬁgé"sgisﬁlfl?crgfne a4 vascul ar damagi ng
(1&1}%}11301:5&;@? aps: oe@ﬁéﬁhﬁﬁﬁtﬂﬁg faf dx;mﬂé eafiglo @1}31%)-0&6] Q;ﬁ)roachcs to
cl.osed I n atj.ona I cat i
R R e GG B TR e bty SRRy ok regh as
n@@]/eﬂdw,gMtamqv\@of)ﬁhiﬁﬂﬁﬂ.@-macro;}hage colony stimulating factor, approaches to

decrease T-cell anergy, approaches using fransfected immune cells such as cytokine-transfected

dendritic cells, approaches using cytokine-transfected fumour cell lines and approaches using

anti-idiotypic antibodies.
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(vii) antisense therapies, for exanple those which are
directed to the targets listed above, such as [|SIS
2503, an anti-ras antisense; 20 (viii) gene therapy
ﬁg roaches, including for exanpl e approaches to
%Wﬂ@@“&berrant genes such as aberrant p53CEGBL00L005400
aberrant BRCAL or BRCA2, GDEPT (gene-directed enzyne
pro-drug therapy) approaches such as those using
cytosi ne deam nase, thym di ne ki nase or a bacteria
nitroreductase enzynme and approaches to increase
patient tolerance to chenotfierapy or radiotherapy
such as nulti-drug resi stance gene therapy; and 25

(1 X Budn B SRCERE e ARYay AR Qﬁf?@gﬂ%ﬁwa}* IRl YiguNghebiR rsc@?@ﬁt“ﬂ? be
ex-vivo and I n-vivo ap roaC e€s to increase

sepatLinsie Af & pgivigpal ﬁ%ﬁ?ﬁ’%‘ﬁtts Yihrdtrrtmed Fych °§%}E1ﬁatz?§ products

entplo¥ Ve BEHHABs ¥IiNinGykiOKHNES 1hS ugdagea&lge et agel @etkinbefde and the
interl eu

ranu IO e col ony

oty PP G A B GRS o] (o e ace T cel |

aner gy, approaches using transfected i mune cells such
rmﬂm&%koldne transfected dendritic cells, approaches

t oki ne-transfected tumour cell Iines and

appFCoapdveds af gerpepserd iventivn mrbardippiisteredrdllyoupreatsral, el 0

vagmgllggg Hﬂm@a??xoﬁ) qh%ﬁ&'p%bggg%ﬁ%pmﬁ%ﬁusmﬁﬁrﬁhsxﬁgﬂin%dgfy topically,
achi eve

eat e’ si mul t anéous,
m@fe@q%@@mﬁt@pm@trnealb'elaaﬂthlecwcliléjsmlrﬁge@ﬂsif:ﬁ@dvfﬁﬂ&i infrafbesplly,

mﬁ&gﬂ@&{}@eﬁ&§uiﬁfly JnB%yﬁtﬁ&ﬁ(gﬁﬁt@tthmo%@h conmbi nati on products
| oy the conpounds of thjs |nvent|§n Wi t hi

clob To%csakt il DGR bcToNE PRI B1as. St oL fpse age and

whEAbIMAE Rkt GAd diler Btor MR mansx&bﬁembmthé ht&nﬁ@g)ﬁl@sﬁadn, when
dosa

R T SR s R T T

padeccal vaglnal rectal, inhalation, |nsufflat|on
bl n
fgpl [ c 1ve Xn’mupp t}fr 1%”&{%%% & tllc%/ p1e‘;§1gc?rﬁr?%%g gciq lﬂ?e i therapy of

infepticmag dm@mumtaﬁﬂﬁywntltmmmwgy gﬁhm@m fdwrall-blgpded animal,
paﬁﬁ&tfzzﬁ% DRGRIYe s.yl:hﬁtofng bt lﬂfé@cfoﬁ QB QM\@ %rphfgl’gsﬁd'd F iR oD¥r to reduce

Injection Into t oi nts. dosage w || depend on
mmhf@ntsm@éymmawﬁmfﬁ%wﬁr@ilélhof gtﬂﬂ@z ¥&¥ferity of the

di S @85RepafipraftheentiBil %Hapo@ifzoﬁs %nﬁﬁé dofibuna@dst 18§ R@éntion, inert,
factors normal |y conS|dere the atten

BASFSP A AORREHS AL ﬁ?lﬁ@r Do, S5 gy include

poes(asag Qisheynab gt@ﬁllésh@pm teachpid raﬁ@!ﬁjppdsﬁmfc@ ra
particul ar . patient

C oot R gheative TVERES BHel Br Tt 1 e yorcs
agﬁﬁts sblﬂlﬁlﬁ:&ts Bbridasts,anspaiigrgersy bibderd, erbblétdisintegrating agents; it can
al%oybe an encapsuﬁt?ng IXatenaE leve in a warm bl ooded anirmal,

In powders, the carrier is a finely divided solid, which is in a mixture with the finely
divided active corponent. In tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportions and compacted in the shape and size desired.

For preparing suppository compositions, a low-melting wax such as a mixiure of fatty

acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by,
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particularly a human the synptonms of infection, to

sl ow the progression of infection, or to reduce in
patients with synptons of infection the risk of
@ettin? wor se. For preparing pharmaceuti cal

B4 f%ns from the conpounds of this i nvdi§tf@Ro0s/05400
inert, 20 pharnaceutically acceptable carriers can be
either solid or liquid. Solid form preparations

i nclude powders, tablets, dispersible granules,
capsul es, cachets, and suppositories. A solid carrier
can be one or nore substanceg, which may also act as
di luents, flavoring agents, solubilizers, |ubricants,

f&%@fﬁﬁlg 'sﬁﬁn@%@ﬁ@lﬁenkﬁbﬁg&ﬁ&m Bxukr@R lﬂﬁh g.lrectf i S8 v@xfléﬂ? %éed

ents: it can  al so be an encapsul ating materi
*W dsendellomed torored aadsofdli§t s a finely divided solid,

Whi cBuilaBie bddridks ﬁbiﬁ&d&ﬁa%m%tﬁﬁha?ﬂaﬁaté A8 eYium eXrhd Gl Akt dsd Sugar,
ent In tab gvlflﬁ: the active conp onent 1s m Xed

R Sy Py CsTons e et glose, a ow-

rmmag@mkuﬁammwmsumﬂabhaaproportlons and conpacted in
For, [ osjtary

t he sire epar.i ng. su
compRUrt T GReomiur el REPEFRY o CHE RPaue o bl v various
Hcgganip anda@rgm@cyde ardi bdes amhndchoaltoge dtotviin thesebperadthis invention.

b S0 bl R iR RS BE Rk B M TR Fes el o,
bgltzmqsmlfvgate Pisarbpasic; bisnlhisnpgerie sespheiase canghprsulfohen choline,
R @%h&mu%h\fee afeﬁpﬁeneaiamg emésﬁfon%@dm@ua@@gmﬁ& slycalate,

(o]0]0] Solidify. Suitable carriers inc
h&lﬁ%éﬁ%@ gydr Wﬁ@thﬂgql@mtes fl@éarnaatt@ hexapgage, hydaeshiores, hﬂh@a@mde

hp@6ilifs, h@XlyiaRate, Sic&&ﬁ Balate! BdaCARERanc SBLIN, ne@lhidk 0Se,
a Iom15 mel'tj ng wax,

r boxymet h ceIIquse
T AR S AGE N AR R A RS W
dtpltmpmt@ piente, pmal-&ﬂtpt oplenge, elumaa,alatc@la@f stéafalfermfd@xaﬁ@ kil @imate,
s and. bases

AR R M T N
sdlyyyrehile ammom@x salip | abksli ofbtakdaitdsuelcds docﬁldﬁi,llitﬂxmm arigdotaSsium salts,

%Qﬁl&%g‘ﬁl ﬁtﬁzﬁgﬁ{s&’tchag&%ﬁ%h @&g{ ma gﬁlﬁ%ﬁﬁtﬁagﬁ»gfheoxgamc

enzenes onate
b@aﬁw@%samciohear&pthm s, Nomethd;D- gih@mmeqnd 10ts @iith atne acids such as

al“ng?Aeoﬂﬁffé/ brufikthd, Qﬁ'@sb%rlhdhgs I%X:li ﬁlﬁg%m%rﬁ]sﬁmfl%/%mfps gy be

hanésui f onate funi ar at (%q
Q%%v%?ﬂ Vifsuch a:gﬂ%wrlewéﬂcﬁwé s{yptes enctiii pinwayh and butyl

hilRA AR A Bl Yo a0k, @@ﬁhylhdigﬁtﬁb&ﬁ’rﬂ%l QQfates N QhQ A6y such as
dﬁéﬁ%ﬁﬁ%naleate | act af ate,
Qe scarphbplidgharslo buli ?ﬁé’bﬁ'ﬁq‘i@[i brois andpiagre Non-
td?t[ctpﬂn&ﬁcﬂog@)lﬁb@é;ﬁabl@ﬁm SiefePEY &ﬂlbﬁ@tdﬁle? aheay hiseatBL, Sich as in
at picrate, pivalate,

mgp%"”ﬁmﬁgng%UBHQF% salicylate, stearate, succinate

sul fEwadle mag be Buhdddgichaestions wefuaf :&wh ﬁs&iy&-dfaaﬁr@ the {28 BhR¥®m of
th&ﬁ tint Vugtgtgxz UAI gl%?eaqulllﬁli:r%tsr éfftllxeu O%I‘gjgl?a e m%{gl r‘w wﬂi\?gtl ¢ gnedmm in which
the ISi{llt:la risolnie, af ingablver sl hs mex seldéhumemiovadhii unuancy freeze drying
oPRLASDESHY B&dichs of an existing salt for another anion on a suitable jon-exchange resin.

In order to use a compound of the formula (I) or a pharmaceutically acceptable salt

thereof for the therapeutic treatment (including prophylactic treatment) of mammals inchiding
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al kaline earth netal salts such as al um num cal ci um
and magnesium salts, salts with organic bases such as
dicyclohexylanine salts, N-methyl-D gl ucanm ne, and
with am no acids such as arginine, lysin
‘S?ﬁ?oﬁ’ﬁ?(ﬁ@ and so forth. Also, basic PETIGB2004/005400
ni trogen-contai ning groups nay be 20 quaternized with
such agents as: |ower alkyl halides, such as nethyl,
ethyl, propyl, and butyl halides; dialkyl sulfates
i ke dinothyl, diethyl, dibutyl; dianyl sulfates; |ong
chain halides such as decyly, lauryl, tnyristyl and
stearyl halides; aral kyl halides |ike benzyt bronide
h@ﬂ@nsoﬁ R%5§n311Mn1115t@%h%cdanﬁﬁc%iﬂgﬁﬁtﬁlul A% E&Péa‘rfl Ya&ice as a
alts are preferred, alt hough other salts are arss
@@’Fiﬂ“ﬁc"é%ﬁ’"ﬁ%"% n isolating or purifying the

pr odtatditidbto T}R%oﬁiﬁdlﬁz@s dﬂ’h)é pﬁ@enﬁ QLR By aQ %X(%Dﬂéa%ﬂ)% sition of
neans,. such the free base formo ?1

o as th
F}F 18&?5%1?11 WY szod;H% igyor ?oea gq,rgql (@ipudianspustyrps sequentially) with, one

oappre@parinatoboghal ddeitiofaal8oh viesning Ofie R MIckIR WitRRs refl8] 1o
h&@u is insoluble, or in a solvent such as water,
ich is renoved in vacuo or by freeze drying or by
ex c hBegimgomheitaniisiniendod todivel e tfornglatad df tHettiva BehiREnt or a
pﬁdgfggdgut?gl %%Qghl?ﬁkﬁ){]ph%ﬁ girt]l? yragcseijtnbie (I,agricg rlg 0? %xatm%le thig
bREioRIeE be foe“amiwyd Hovept kabwe inghd art iBO thdfemed] fof examplBeablets,

cAREQRRBEd S Gr 51[3}%%%@ tsuéphﬁ%folny gfnﬂlg\%% grg% %@@f@% gels, nasal

treatnent) . of I ncl udi ng
SsEP1Enes g @@@14 é@lded oy dprg pageeosols er ebulises foninhajation, and for

pi@ftﬁhﬂu@d @tlddMg AEOmSANH antist:flarDt ﬁ%ﬁﬁ)@tﬂ%@ﬁﬁ%ﬁﬁﬁ% lf ?(Jlunons
rac S(me as {31!l ‘a]gll?ar maceuti cal conposition. In a
Hhé & ShPBUHEL Yt he present invention, the

p h arliqdefoth cahposidonaside alutdhs, susPnsiohd) m&tnhﬁﬁnmri@ W3Ry or

WEE0h B 1SS T ac?t?ecéﬁgﬂ&a B T P —_—
h@,gbmmsa: agipnasaitaple forpatenemt adtrgmmeom LigofdreemplisB@ms@n also be

r The terra composition
(OB 0SS5 I A BERBR
2R e tande prpargHardissel gog the aﬁtﬂvycmeqmt abtaer aall atldlmg fufitable
c@orﬂﬂ@ﬂﬁ%ﬁﬁé’&éeﬁ@lstaﬁm?&@ %Qittﬂ@ﬂ(eﬁmg @%{! ksQE deshr&f Aﬁﬁ%%mpﬁnsmns for

ﬂ@ i nvention may formu neans
orpliEe cantbe bt dr‘r“@el’ﬁlﬁg ic &pely ﬂl@adecba@amﬂoelpozteabn it togeCher with a
VL%@&ﬂh&&l sl bQHSal SyntHRlid Qﬁnﬁ%ﬁﬁs‘ PBSy1 calHRRE @(‘?‘dufhﬁ]cc'm boxymethyi
“@E@ %n§F creams, ointnents el s,” nasal * spra
5 BOCRET QSPeng Py Koy daie pveRsedicaomsigemite. or
nebdhe slersackwical cﬂﬂﬂpdsﬁfbmﬂ:@m b@iRank BdsagelIeE B 8EPbmt SR
i nframuscul ar or i nfusi on)

n 0 us,

R SR TR T —

T lsvl‘t;l;n ﬂb%gedmrh smba 8 packaggil pdpdraion) tﬁ?eqj?iﬂ&§¢ &dnﬁﬁﬁlg:dﬁsﬂeﬂé YBantities
er l wat er
o e DR ey PO T R i et Wil Barmoes
T}@O‘ﬁﬁ éﬁﬁﬁﬁ%ﬁ’m@ﬂﬂ ko htemap@hechcm oafablexisalfloeit odn be the appropriate
number of any of these packaged forms.
Compounds of formula (I) have been shown to inhibit checkpoint kinase activity in vitro.

Inhibitors of checkpoint kinase have been shown to allow cells to progress inappropriately to the
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liquid preparations suitable for parentera

adm ni stration. Liquid conpositions can al so be

formul ated in solution in agueous pol yethyl ene gl yco

sol uti on. Aqueous solutions for oral admnistration

VEAR RN Pepar ed by di ssol ving the active coffs&Ro+{ops00

wat er and adding suitable colorants, flavoring

agents, stabilizers, and thickening agents as desired.

Aqueous suspensions for 20 oral use can be made by

di spersing the finely divided active conponent in

wat er together with a viscaoys material such as

natural synthetic guns, resins, nmethyl cellul ose,

QP hA4EDGRERRIMIRBE MiboptdsRlok M¥LRE celRNHd RINEE .S HRGREI NY

p%% nts kpnown {Q the pharmaceuti cal fornu!atlon att.
eraive Pifretse dbsrelale idbhpheer fiebhs compausie of fin @ ad alge

phanaentidall B MCEptbs slis hdy@e uka FR AR tehi@fintlcf ndbbMitlRtkedsHi0

uni.t .dpses_cqnt.ai ni ng appropri.ate quantities of the
BbsaB e Enpoanion ondurRar Bl b wd de et gttt
sgackadre dxprieparnatscdin forthercameikagaha Orilifiaive gis@bsS CR &lefpected

L] at i.on f or,.exanpl cket ed
AP LLIoRRSE s RLEARL AL B0 v 0 SXEELE BBEK S
of R Aulneginiaanjebut orud aigerbe ated @s bengle gawsul e, cachet, or
t abl " f ' OPFi f
. Sl ool o0 LIS SARSRELR s SS9
drgleedbeler 25 browe ap aﬂp pHiCi telug e EWpoPAmolel ardese Fee piagipleythe
cbifipothd 6Qxamp3®243Haé B 1EQRSOs CDESK PRI colebNRE 8 B@YBle 97 has an
een shagwn to allow cells to progress inappropriately
Itgv &642%5/ 066163 PCT/ GB20041005400 38 net aphase

of niHeOlGiomt K madiiNgsdyd TAR aPivSistayHeatids @RtifbitR! JreHKaNhase
rol.iferative effe

t th f h nt.i - ts.
b RpRSY (e TP KIS SR B R RO T BOHRRCY TSRt
P(ifiedandeit helibiotinglhiad pptdULbaat (Gicarmephahlsel is abESwiBiitonated

. for. t..0f tic di
SBR[ TR S TR RE hRSERR
mired apdhdigrotphiatopdéewell wak bontaadeaiiintdol serids of alntppurals endadostms.
C%?SQF& %\(ﬁ g([‘i’%reqﬁ%ﬁﬁ%@erd% inftﬁ{c tﬁengacﬁgn(? A f‘ﬁou?% a ?M? E@ad sturry,

| t d at ‘the

ro erative di seases. . 1'S expecte
GifediFlaEA e addsd ta atop tha pactipndng cantise the bletinyfattskoepiile dPites are
2R BInRA LA QRopMold). BAKORAG S '3151_?[05519 fresbhhed mgi'i\ri](glaﬁgﬁ%zﬁids.

but coul d al'so be used as a single agent. (enerallly,

t he &RBeEEHE2G TSR 5P eaubebnbety PIfEHEl nhibigprs
a8Rt0he DEAN ARG G ceddERAIchd irb.eb%@ﬁdsfbawcragai@mhé Emfme (<
2o&%ECSO gaI%e f 100 c%@ r gr ess. For_exaqg;e

PR EEstet e F ol 1] crfidoolag pisstrel e g prat) ar
pBted 2 %Iﬁ*cﬂl’pﬂ:ﬁtds e dgonithe Audlo®ing exsa Bk ere &Zatktﬁﬁitlﬁd’ampﬂﬁ%@n for 2

M e olnt I.Cnase | Assay: .This in
ff Uk A dubdls, REDIRRR b PR et PR pekdepf o
apgddiiony) 38 hass willhtest komas e xid nedicdazis, espipdie psieeh that traps in cells in
: ' | fi ) T.tag. . Purified.
oA 5, 00 o Y 18, S B
Prchraee A dhesphokistongHA, agetcificanrrientor exdosis and labeled with Hoechst dye so

that ceil number can be measured. Plates are scanned using the Mitotic Index protocol on the

Array Scan (Cellomics). As a positive control for abrogation, 4 mM caffeine is used.
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15 Scintillation Proximty Assay (SPA), Specifically,
peptide, enzyne and reaction buffer are m xed and
aliquoted into a 384 well plate containing dilution
series of conpounds and controls. Cold and hot ATP

WP $00F/H6H3added to initiate the reaction. Af fEF/CB004005400
hours, a SPA bead slurry, CsCl2 and EDTA are added to
stop the reaction and capture the biotinylated
peptide. Plates are then counted on a Topcount. Data
is anal yzed and | Csos determ ned for individua
conmpounds. 20 Abrogation Assgy: This cellular assay
neasures the ability of CHKI inhibitors to abrogate

?mQBLAa S RNEOS au@%ﬁ@&s&%éplyhs@ h%mq.ten Data SOIROHAR B s

Ive against the enzynme (< uM are testéed int
dEfé‘I“}”[‘.ﬂdé?“%%Wl CoPPErEy |1 T29 ceI |'s (col on cancer cel I
line, p53 null) are plated in 96 well plates on day
S1 The foll owing day, cells are. treated with

othecin for 2 hours to induce DNA damage. After
2 hoTHespmpangtod tHa st imemlemmeel p@peledGe h hsmigr 6f vt:dsreateleldmwn

4B Rt R SO At G5k SRR
S}’nﬂ&e&serdsmmm e nabm@sg:&sﬁe;btmmh egkpomih syrlelil scthod kndvenn the art

o(f ﬁ%ﬁgth V)ﬂhéal;shtc gn‘.{erﬂwgrlé%g&lgg?téli&%&%g ;{Pg{cla%eﬂ%y tlﬁge sﬁf‘?lnc? & thd: art.
Sn@lbmt@s neltgie, b ertmst hr@gp@ ta; ¢hosq despribedaielown ﬁﬁb@ﬂer@mﬂb@herem

af@@&wﬁ%rpcﬂt&hﬁ%acﬁ%ﬁn&?@?[b?é#en@é' ng the Mt Ot i C | ndex
pr ot gcol Array” Scan (Celio2nics).

posi ifhewe*’% Eﬂﬁ‘m%'}d*f’f)‘ihlséfﬁ’le’éf@’aﬂ% he praparwlewhp é‘la?fém? apd
tddh6hes MI%@ﬁthﬁ ﬁ;]a@ﬁ:a&ﬁﬂ @-ﬁt@@%d?ﬂ-mgl@ apm@p?iate to the reagents
re ste o] Nt € response 1 n
A ‘f“thFr?"‘gsﬁné’ﬁ’y'ﬁa‘?@ aT¢§“‘§‘h§lf?/‘zté%mgﬁam’é@ﬁiﬁi"m%j%f?eé‘i"%‘ﬂ%’dmfﬂ&
desadptioh dfnaé sy@OEOhaES!s d@ﬂfiﬁch Bdbg, it ibto bl @ndxarge0 wHacks] podposed

1éact‘i%0n%011€dlst %<1nc u\éleng%:oométnoe SY(enF epic 10 ﬁtrn}eoﬁpé]crgr?acg?nn%?l&%%\ng
dSIylmrh‘é giesxpclimentonhpoimos ocwﬂurtst]ee plroetsﬂm be theveditiborstagdand for

ug@rea& Xﬁ‘tvﬁ%ﬁ' lgo%ﬁd m%ag% {:et‘@eﬁﬁé @oosig ISRRG ehpgrﬁi nb@Lrg;\%m?d by one

t oget her Wit synt nown i n
skillet ip B jag obprgpan sgnthesisiiag the funcignmalitg pieseni airvarious pertions ofthe

nfIRRAIE R e hrMlID KRB 1S %ahénﬁqna f&aénlaﬁs eptosed @aﬁtb 151%39%%6

i nclude, but are not limted to, descri
swhsfityets, Whieh %r@fnérc@mﬂélélec’ii@é@ 1??@?—‘29 qqndnwn&rv@ll heeadiiy apparent to

ohcﬂ:ﬂcﬂfe@ﬁf tBd RChnk Bitdrd het Rk kbR ién Béﬁzs%@f erence. The novel
unds, of this,_ invention may prepared using the

F aciiE A AELe {15 Eh G B GO el e cpmEcically ivaiabl

of ﬁﬂ%dl@ﬁﬁ@p&ﬁﬁbﬁﬂiﬂfdﬂﬂ Rcholig FreOkneen Er&teﬁﬂ@ I rexaa{p&-,l tﬁ@fondaﬁng
an re suyi,tabl e

{
SR P M B e PR e B PGP uBion e e B e
antb&ampipstuse):’rhemin t he synt hetic rret hods descri bed bel ow,

R é%&%%é%&cehwﬁ% dsp%ﬁé% z&%@ﬁe RlboRiLRASEY A, 8as tfoll%ws
cond 10 I Ce Of sol vent, reacf
at nu%tpﬁ@m@is of Begowlp O ceménpmlammiérom the general synthetic methods

described below in Schemes 1-13. The first general method shown in both Scheme 1 and ia
utilize a Weinreb amide formation by reaction of either the trichloroacetyl-protected or free urea

(generated by reaction of the protected urea with ammonia in methanol) with an amino aluminate
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15

duration of the experinment and workup procedures, are
chosen to be the conditions standard for that
reaction, which should be readily recogni zed by one
skilled in the art. It is understood by one skilled
Wh20ofeso 8t of organi c synthesis that the fuBRETGCHREBOESIG
present on various portions of the nolecule nust be
conpatible with the reagents and reacti ons proposed.
Such restrictions to the 20 substituents, which are
not conpatible with the reaction conditions, will be
readily apparent to one skij,led in the art and

al ternate nethods nust then be used. The starting

E_E,%Lcﬁﬂéta%c ﬁofngfex t 'ﬂ% u?% %Hp‘clls%sbe Q&Egﬂn%ggftguen&%actlo%r gth% Iultzllprgtlécted

a@t@ﬂd@mb&omﬂmﬁssomam knovvn materi als. For exanple the
following reactions are illustrations but not
limtations of the preparatjon of sone of the starting
nat ials exanpl es herei n. Ge&ner al Q |®
et Cﬁgwgggnthe5|2| e conpqunmé of the
w*( fu,on are” areoas fol | ows" unds— él% )
be synth@ﬁlzed fron1thefée Q@asy etlc dds
descrl ed below in Schenes I-18. The first general ©
wn in both Schewwg | and | a wutiliz
formation Otleaction of eit
( rotected op free urea
by rea®¥BH"f ¢ rotect edygea w th ammonia in
met hanol ) with an am no alfu{ ni nate 20051066163
PCT/ GB2004/ 005400 -40- 8lOg tallic conplex. The
urea can also be formed in ogenstep by reaction of the
unprotected am ne with chlorosul fonyl isocyanate. OR
,ON CCO3 -OR/R O R~ -NHSelieme1lR7 0 0 9~ RB N Q R3X
NHp THFY R X 14H - N3-CCI3 AIMe3 R "X OH THE O NH2
NH3 MeOH chl orosul f onyl so%yﬁpante R ZX~~OR NH
N

¥
N GCly o~ b R
NH2 i NH R4

v{ —a Y OR g Rﬁ
R THE RVQ;SWS AlMeg ’4

THF

NH2

t he
(gener at ed

chlorosulfonyi
isocyanante

Scheme 1a

In the case of compounds of formula (¥) where R? is NHC(O)NHRY, R?is
C(=0)R’RY; and X=8;where Scheme 1) the starting matexials are either purchased
cormmercially or produced by a Gewald reaction of cyanoacetates with various
benzaldehydes and elemental sulfur under basic conditions shown below in Scheme 2. If
not commerciaily available, the corresponding aldehydes can be synthesized by DIBAL

reduction of readily available esters,
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ONH2 5 Scheme | CCI3 NH NCO3 0Jo/R7T O( z RF
INHOR O, Oy 1 ~NHOR R6-NH , Y IN 7 R1L Xff X O THE
RI'" O THFea O NH3 McOH chl orosul fonyl isocyanante
JVHZ NH R X OR 0O Schene la 10 In the case of
VEQRPSUdES of fornula (1) where R3 is NHC( O MEGRAB2RR/OHH00
C(=0 R6R7; and X=S; where Schene 1) the starting
materials are either purchased comercially or
produced by a Crewal d reaction of cyanoacetates with
vari ous benzal dehydes and el enental sul fur under

basi c condi-tions shown bel ow.,in Scheme 2. If not
commercially avail abl e, the correspondi ng al dehydes
can be synthesized by IJISAL 15 gggduction of readily
avail abl e esters. WO 2005/.066163 PCT( CB2004100549

-41 COZR}O;J@R NCJ cﬁ 2NO(BAL / 1 Y y—gofuene
Rt R_-76 C‘M‘wn’é Base R 5NHg—> [\

R NH
-78C Hunig's Base 5 2
DMF

Scheme 2
In the case of compounds of formula (I) where (R2 is NHC(O)NHR“; R? is
C=0)R*R";and X=8;) the 3-amino thiophene ester (Scheme 1a) is either purchased
commercially or produced by the synthesis outlined below in Scheme 3. Reaction of DMF and
POCE; and hydroxylamine yields the acrylonitrile, which is cyclized to the abovementioned 3-

amino thiophene ester by reaction with a thioglycolate.

DME GOR

POCI cl P NH,
o > HS
J\ hydroxylamine-HCH 1 /BR\
R 509G - R17ON NaOMe RI™ g7 TCOR
MeOH
Scheme 3

In the case where (X=8, Y=N} or (X=0, Y¥=N), the atnino esters can be generated through
the three-step sequence shown below (Scheme 4) involving reductive removal of water from the
commercially available oxime, foliowed by acylation and finally cyclization to the 2-amino-
oxazole by reaction of the nitrile with HC! in dioxane or to the corresponding 2-amino-thiazole

using Lawesson’s Reagent.

N
H N il
/L sodium Ii .
P dithionite R CI" HN COR
NV70OR Lo HNT TCOR  EtN A
CH NaHCO, Rt 0
COR ,\1
i1 *
P
R! o NH, - HCl hie /EA&
HN™  "CO,R Lawesson's R17 Mg TNH,

reagent
Ri TG

Scheme 4



DMF Schenme 2 In the case of conpounds of formula (I)
where (R2 is NHC(ONHR4; R3 is C(=0 R6R7; and X=S;)
the 3-am no thiophene ester (Schene la) is either
purchased 5 comrercially or produced by the synthesis
WaZrsAedshel ow i n Scheme 3. Reaction of DVF F&HEB2RE01500
and hydroxylarnine yields the acrylonitrile, which is
cycljzed to the abovenenti oned 3- am no thi ophene
ester by reaction with a thioglycolate. DM COZR NHZ
POC13 CI\ J hydroxylamne-HCI HS R J~ R S 002R so
OC R CN NOW MO1 10 Sche 3 In the case where
(X=S, Y=N) or (X=O, Y=N), th& am no esters can be

?gn ﬁ Aﬁtal(?:grsa‘&elﬁiﬁé%ﬁﬁ%l}ox tﬁéﬂ ens I&[ ?:‘3{/ tgomrpgl%%l\e/a %gr?m %\gﬂémfﬁgﬁ%n
Schane Totrets eeneyl xamautﬁlatﬁ the soxe ptecting whihovwed fby Scheme 1 or 1a.
B ¥Rl Lo anudd 19 @iechecFﬁ(&ﬁ Iné f’etaélBH o% e &ﬂl%&éuﬂﬁgq&gmx lic acxds

oxazol e by reaction of the nitri
(goopagsd Wﬁéwf%fwsfl%%fﬁmﬁew@ reflugig ﬁmcftnﬁ vied ki Iygonh mgnethanoi)

5 WaWas&e BmmedReRgeity.of Dby sgsd%git% bé%s%@éo%@ﬂe& ﬁuﬂagéfozh%lu@
Wﬁd%ﬁg %Iﬁﬁ%%ﬁ%gg% ﬁ“ﬂ%ﬂaﬁu Oﬂ@immmfhmlswcw f?r@agémhose

pRicti@ngSol @nigeddin the art of organic synthesis. Generation of the final primary urea is then

performed using a simple two-step reaction with trichloroacetylisocyanate followed by cleavage

with ammonia in methanol. The urea can also be formed in one step by reaction of the amine

10 with chlorosulfonyl isocyanate.

Q R
y OR  NaOH y RT—N H T N
—MeDH.__.. ety
RVQX\ NH,  refiux R"& NH, coupl:ng agent R*’Q NHQ

l chiorosulfonyl

isocyanante
N._CCly R° Rﬁ
0”0 \ﬂ/ N r
. la NH
o N 2
Scheme 5
RE 7
H N H R
y—( ¢ NaOH Y 2 RI—n{} ) ’
4 ) R .MeOH R*"Q O U N~R6
X reflux ( coupling agent X
0O O
chloresulfory!
isocyanante
CCl
H
oMy O oi('”‘% o= -
S | NH R y NH F’
I fﬁ”‘ig
e - N-pt
THE RVZ},«N RS MeCH R? X\ R
0 C

Scheme 5a
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WD 2005/ 0al163 PCTI GB2004/ 005400 -42 An alternate

nmet hod for the generation of conpounds of Formula (1)
is described in Scheme 5 or 5a. This general route
utilizes the same starting amno ester from Schene 1

VP 2008/06616Bhe ami de bond formation i s execut e®CT{GHIVIEHGESI00
reacti on of the correspondi ng carboxylic acids
(generated via hydrolysis of the ester in refluxing
concentrated sodi um hydroxide in nmethanol) 5 with
various arnincs. A variety of coupling agents can be
used to effect this transfo tion including EDCl,

DIC, BOP, and |-1ATU under standard coupling met hods
ver Ws fsl?omvnl 11'1 8t fgllgw[n %&%mcpg gﬁﬁd &i' 5’39&19%& 5@3&?985111@111& 98}” Sa

art “of organi ¢ syn Generati on

cap be ned ys agogEnon gltmeﬁate f»ethﬁ dornpalepn 98 varigussubtifidareas and N-
sui:%qﬁt&; V@gmgﬁ%& ' @Jaumntvnmﬁ{obﬁmﬁs ORGELMhb SN ANAL S and amines,

ava mmoni a i n nmethanol. The

hﬂkéhmeaﬁﬂﬁp§6mb@mﬁ%ﬁW@ﬁdWﬁﬁbne step by reaction of the

amne 10 w Eﬁlorosulfon hisocyanate. e R Oz OR
NaOH OH R7- R X NH2 iux R x NH2 coupl }ag agent
R X NH2 |oqgsulfon9F socyanante CIN %6
,@ (pg NH ' R R~ THEXO~N§ OH R ~X
OrNﬁI X é@hemsSHpNHZ/RstR? R NAOH | XROH
R NHR~R~klIQ._. Rri_/ r N~Rs Xrefluy’Xl} a
coupling agent x O chlorosul fonyl isocyanante
_ Scheme 6
HN—R*

NH R R4 0=<
O=C=N
N'-.-» g
R1A‘§h\\ R N-- 6
( R‘l/()( R

0

Scheme 6a
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Scheme 7
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R7 R4/U\N NH
.zz L s : ps KY
R
R"l X / \ N RG
o RSA:/(\\/
0

Scheme 7a



CC3 H NCA3 N'OONHR/ NHR ONHS THE Rt~ 1 46
MeCH Ra~ N-R6 o Schenme 5a WD 2005/ 066163

NCT/ Q020041005400 -43 As shown in the follow ng
Schenes 6-9 and 6a-9a, the am no am des in Schene 5 or
VB 20088991 used as a common i nternmedi ate f oPCEEB2064/005400
formati on of various substituted ureas and N
substituted guani di niums. Reaction with isocyanantes,
acyl, or carbonyl diimdazole and am nes, leads to the
creation of various substituted areas. Rs 124 R6 7
OCCNYNR/ RLXNH2 Rg XRA -~? RN 5 O Schene 6
HRA NHr ROONHR7 WX O R=R- 4 NR6 O Schene

6a 10 R6 J~ R6 NNyR?RNS~YI~7Rt'o(NI#R5/X

NH R4 /1y QO Hi
N

N

\

Y- 7
14 \ ) ) R‘I/(X NH
R ¥~ TNHy R*NH, )\N,Rli
QO H
Scheme 8
HN~R?
NH ©
7
li;k oo "
R /N Nege
! R
RT X b Ré-NH; R"(ZX\(
[
Scheme 8a
5
0 - H,N RS 0 KRs
/ D=y N
N ~ '
\ 3 Y RY
Y R7 N /& \
/( \ - ORI TNH
Rt X NH, heat
RB"‘N/ NH,
Scheme 9
10 NH
H,N 2
NH, o 2)_‘\% RS a’N:<
N \ —g” N R NH
N Newps R
R R hs {
X } /4 \ N 8
8] heat R1 X R
O
Schieme 92

An additional genexal process presented in this invention involves the construction of

15  general compounds with formula (I). The method, which employs a Suzuki Coupling of a 5-
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Scheme 7 15 OHNR4 HyRt y RQON3 NH N R6 Rx Y N-R6
Rs X O O Scheme 7a WO 2005/ 066163 PCl 6132004/ 005400
44 OR6ONRe R7T 7CDy RRJIXNH R4-NH2 R X R4
O H Scheme S~~R4 CDI NHR7 N~-Rs XR RXO

VEQ 2NAP5S3 X N-R6  Schene 8a 5 0 R6 H2ZN R 0 RET/QYeQ4/09300
Y R7

-45 .

bromo heterocycle intermediate as its key transformation, is shown in Scheme 10 and Scheme
10a. Commercially available amino esters are protected as the trichloroacetyl urea, followed by
selective bromination at the 5-position with bromine in acetic acid or N-bromosuccinimide.
Removal of the protecting group with ammonia in methanol foflowed by Weinreb amidation
yields the advanced bromoheterocycle intermediate. Standard Suzuki reaction conditions are
then employed to finally generate the target compounds. If not commercially available, boronic
acids are synthesized by normal methods. The Weinreb amidation and Suzuki coupling steps can
also be done in alternate order as shown in Scheme 10 or 10a. Finally, the bromo ester and
bromo urea can both be utilized as a substrate in other Pd-mediated transformations such as Stille
Couplings with organotin reagents and Sonagashiri reactions with alkynes to produce compounds
of Formula (I).

Q
QR OCNYCCIS QR OR
Y © ), 3 AcOH _NHy
QIQNHQ THF (x ;ﬁi 35(0 Bry BFA )\ 37(@ MeCH

N N
g u Clgy 0y Cley

,{‘ . "Pa(0)" Qs
RN R Suzuki N
T e . . ?
Br’a AlMay 7{ g or Stifle RVJ 3 NHR
sl NH X ~
X NH,
O)\NHZ O

Hz THF of Senogashiri

IrPd (0 )II
Suzuki

or Stillo < or -
or Sonogashirt v {
/ THF
R”j\x NH
O)\NH,.

Scheme 10



N' RI X NH2 heat Re, N NH2 Schene 9 10 NH2 R? H2N R
Re NNHz Yi .SNRNHR/7 N~R6 R X\ N R6 p heat
/7x\ Rt X 0 Schenme 9a An additional general process
presented in this invention involves the construction
VP 2003/866¢dner al conpounds with formula (1). TREGR2EHB00
whi ch enpl oys a Suzuld Coupling of a 5 WD 20051066163
PCT/ 0112004/ 005400 -45 brono heterocycle internediate
as its key transformation, is shown in Schene 10 and
Scheme 10a. Commercially avail able am no esters are
protected as the trlchloroaqgtyl urea, followed by

sel ective brom nation at the 5-position with brom ne
in acetic acid or N bronmoguccini m de. Rem)v | of the
protecting group vvith amdf%ﬁ:a i n met hanol lowed by
Wei meb ar ni da i&p t he advanced HN

br onphé¥er ocyfclye ﬁnter git e. Standard0 zukl

reacf 1pn wondi-tioens then Final 1y
generate t he tr get fds. F not qm aIWVOH
avai | abl 8, boronic acids are synthe zéﬁ nor mal

nmet hodse, The Wi nreb arni dati on and Suzuki couplln H,
steﬁ?ﬂgan al so_be donﬁ Hal t er nat.g,gr der as sﬁbﬁg in
Schene™10 orgdffa. Final =§ t he bronco ester and

ur ed choth—be-utili z d% a substt¥4te.in ot her \ Newres
P” mxdi &t ed P8nst or gad dagwich as°"§["1fl e 10R

Coupl i ngs wi th organotifi reagents an gﬁ%gashlrl ©

reactions th al kynes to produce conpounds
Formula (1). GRICNOCCl s ORrl OR Y H3 ~
Suzuki NHp
or Stille AlMe,
or Sonogashiri
} /g e
Scheme 10a

Another method for obtaining compounds of Formula (1) utilizes a “reverse’” Suzuki
Coupling as displayed in Scheme 11 or 11a. A boronate ester of the heterocyclic scaffold is first
generated through a Pd-mediated transformation of the bromo ureido amide (Scheme 10 or 10a)
that involves an in situ formation of the iodide and susbsequent boronation, This intermediate
can be coupled to aryl halides or other reagents where L is a displaceable group under standard
Pd coupling conditions. This invention allows for the synthesis of compounds of Formula (I) for
which the corresponding aryl boronic acids or esters are not readily available for the penultimate

transformation shown in Scheme 10 or 10a.

Q RG Q RS
Nal, Cul “Pd{O}"
7 Y-
“ii;H ,( R L oA N
Ay PACl{dpof B % R Ry
NH
o, 0] Ni{

Scheme 11



Br" x ° "NHNII G MOH X NHZ THE X ~N41 .Cl 13r2 H
CECl HCOCE OORRe "Pd(o)" OPs Y7 R7/-NH O R6
g[N;rX _Il\_lnEAIBI\/E;a( (~)r oruSUNe ~~ , R7 , NH or Sonogashiri

r RXNHNHz ~NHZ O "Pd{0)" Suzuki Rs
WP 25066t t Me OR R ~NN Al Me or Sonogaéhl)rlP CRGB20005400
"X NH THE O-- NH, Scheme 10 WD 2005/ 066163
PCT/ CB20041 005400 -46 Cl 03 C I A HHN NH2

CNNCCI3 0 O,i ,OROO YHACOHNHp NH3 X/ ~r THE t
11 RBr2 \\ ORMOH 11 X O Sr- /x NH2 NH2 ONH2 O- H
Re "t,d(a)" H 4.
4
R“ R\NH R

0
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Scheme 11a
Sulfonamide compounds of Formula (I) can be formed using the following general
5 procedure outlined in Scheme 12, below. Sulfonamide formation by reaction of a desired amine
with commercially available sulfony! chlorides, followed by selective deprotonation, subsequent
azidation, and reduction yields the amino sulfonamide intermediate. Reaction as before with
trichloroacetylisocyanate and ammonia to generate a primary urea followed by a Suzuki Pd-

meditaed coupling gives the desired sulfonamide urea target molecules.

NH
HNR8RT7 y=RE g7 1) n-Buli 2
- Y
C X d,o 2) Trisylazide G X 6 RY
3) NaBH,
NH NH,
O
1) 0 o= NH
O, A NH "PA(0)" vl 0
N_CCl Y\ RrRY 1 ,H\\ S=
2) NH C!"J\X SN R1-B(OR), RV "X N
16 16 R16 17

Scheme 12
Substitution adjacent to X with a nitrogen heteroatom (R'=NR''R') can be achieved
using the procedure in Scheme 13 or 13a. This reaction can be accomplished by hieating 2 bromo

15 ureido amide (Scheme 10 or 10a) with a desired amine.



R2 1 ORR Y-(~1H Suzuki 1Y N,6 nr X I M, NRn or
Stllle R* \ X~~~1111 0 THE !l \\ THE Br X or
Sonogashirl 0 O Suzuki NH2 R6 or St,Ele RT NH Al Me3
orSonogashiri HRTHE R X 0 Schene 10a Anot her
WREHGH A Sr obt ai ni ng conmpounds of Formul a (IRCTHE2PQ4PEH00
a "reverse" Suzuki 5 Coupling as displayed in Schene
11 or I la. A boronate ester of the heterocyclic
scaffold is first generated through a Pd-nedi ated
transformation of the brono ureido am de (Schene 10 or
10a) that involves an in sigtu formation of the iodide
and susbsequent boronation, This internediate can be
coupled to aryl halides or other reagents where L is a
di spl aceabl e groyp under standard Pd coupling?

condi tions. THfsNinvention allows for thersyfthesis of

compounds of For (1) for1102wh|ch t he o)
correspondlng‘g boron| or esRersyafe not
readily avdM’ﬂx br the N58hul timate Yty gat i on

shown in Schene 10a. O- Re 0 RGQ/Rs Y R OB BO
Na" Cul ~1(1yy RPd(D)" R Br  x NH + B 0 PECIA¥Uppf
OVMB- ' 7 R Rlx NH X NH-L-NH NHNH R Schewe 11
WO 2005/ 066163 PCT/ GB2004/ 005400 -47 R® H p~NH ~NH

+ Scheme 13
Rf R4
o :.-(I\;: Oz{NH
/;I N 0 HNR1R12 rRi2 Y \NH
Brox e fem \N’QX o
RE ~NR?’ R RG/ ~R7

Scheme 13a

If the compound generated from any of the above-mentioned synthetic methods or
Schemes 1-13 (and 1a-13a) has a protecting group present anywhere on the molecule standard
synthetic methods of removal and deprotection can be utitized to generate final compounds. The
general method employed for the deprotection of a fers-butoxycarbonyl carbamate to yield the
free amine product is to use a strong anhydrous acid such as HC1 or TFA, This gives products of
Formuta (1) as the corresponding hydrochioride or trifluoroacetate sait. Cleavages of methyl
ethers to phenols or esters to acids are effected by reaction with the Lewis Acid boron tribromide
(BBr3) in methylene chloride. Cleavages of benzyloxycarbonyl carbamates or benzy! alcohols
are effected by catalytic hydrogenation or the use of Lewis Acids such as BBr. These above
methods are well known in the art of organic synthesis.

An additional embodiment of the present invention is directed to a process for the
preparation of a compound of formuta (I} or a pharmaceutically acceptable salt thereof, which

comprises:
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NH 7 ~o, BB p Nat, Cut NH~r "-L NH 7 Td(O er~ N.Re d
b Pdd 2(dppo 0" "X NRB RLL R21 ~ NRe X 0 Schene
I'l'a Sul fonam de conpounds of Forrmula (1) can be forned
using the followi ng general 5 procedure outlined in
VR HUpE6183  bel ow. Sul fonami de formation by PERSTRYAVEH0
a desired amne wth commercially avail abl e sul fonyl
chl orides, followed by sel ective deprotonation,
subsequent azidation, and reduction yields the am no
sul fonam de internedi ate. Reaction as before with
trichl oroacetyli socyanate ‘3%@- anmmoni a to generate a
primary urea followed by a Suzuki Pd- neditaed

coupl i ng. gi ' NaRiARieM S I 8 b @Bplaceable
ol Soirae a@ﬁ?SHNPR%QR@%‘?%gWR}E@%mﬁ@B%{i NH~ R'@IBG d
xugt Shc SLORI-CRuakybrriploget wherezR éic ofisan sl 3) NaBH4
NH2 N2 OO ( NHO O NH3 xCla ~~Qd(0) , C~ X ,ORL7
RL.13(OR)2 tJ O 10 O X16 RIYRX 16 R17 Schene 12
Substitution adjacent to X.wth a nitrogen heteroatom
(R1=NR'R12) can be achi ev{) usi ng the procedure in
Schene 13 or 13a. Thi 8rfedet| odHcan be acconplished by
heating a bronmo 15 ureido am chenme 10 or 10a)
with a desired amne. WO 2003006 3 PCTI GB2004/ 005400
-48- R7 /| R7T R6-N R6-N Y HNRIIRR?2 Brix Hheat RO

. I X NH ()
with an amine of formula JV);
6
\
/N—"H
R7
v}
to yield a compound of formula {V)
Q RS
/
N
\
R7
Br 31—1
o” N
R4
(V);

b. reacting a compound with formula (V) with a boronic acid or ester

to form a compound of formula (I); and

¢. optionally
i) converting a compound of the formula (I) into another compound of the formula (I);

and/or
ii) forming a pharmaceutically acceptable salt thereof.
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ONHRL2 O NH R4 R4 Schenme 13 Ra R4 NH NNH O-(NH
ONH ~ ~OHNR??Ft~z Rtz Y-{ Br 1 heat NIlX R6 N~R7
Rti R6 R7 Schenme 13a 5 If the compound generated from
any of the above-nentioned synthetic nethods or

VL HrRe168- 13 (and | a-13a) has a protecting GFHHH2004605400
present anywhere on the nolecule standard synthetic
nmet hods of renoval and deprotection can be utilized to
generate final conpounds. The general nethod enpl oyed
for the deprotection of a tert-butoxycarbonyl
carbamate to yield the freegjam ne product is to use a
strong anhydrous acid such as MCl or TFA. This gives

p r Odfﬁ hfthé?fexaﬂ‘(%ug&E ri’l]:él sédt )HVQI"EIOL E%lrgc‘?e{drtg§ %‘39@% f&gthe pre]Faration

hydrochl oride or_ trifluoroacet at eava
ofrx eampovndefifamela {1y optidagnasenbipaliy gecepiable Blt dereds wawb comprises:
ef f egtieguflya Joﬂx%@dﬂd%@fo\%ﬁim Ib@vh'eﬁiﬂ' 15§15 Afdth HERADa hydrocarbon
tribrom de BBr3) in mst yl'ene chlori dé. C eavages of
benz’;ﬂ"&%{ycarbonyl car bamat es or benzyl alcohols are
effected by catal ytic hydrogenati on or the use of

Lewi s Acids such as BBr3. Theseggbove nethods are
well known in the art of orgéni ¢ synthesis. 15 An

addi ti onal enbodi ment of @ present invention is
directed to a process Brr e Nfbi“eparatlon of a
compound of forrmula (1) or a ceutically
acceptabl e salt thereof, whi cﬁ crﬁﬁ'prl ses: WD 20 0 510
66 1 63 PCT/ G 62004f 105400 -49 a,R¥reacting a conpound
with formula (111) wherein &,is thienyl and L is a

di spl aceabl e group such as aR -CQ2al I cyl or hal ogen
il @ oeiopic Reiil g eateh'ydmwcaammowwaﬂfomﬂa @ui): BrA NH

Q

OR

R! NH
0)\’\{“

R4
(VII)
b. reacting a compound of formmla {VII) with an amine of formula (IV)
=0
\
KNMH
R7

av)
to form a compound of formula {I); and
¢. optionally,
i) converting a compound of the formula (I) into another compound of the formmula (1)
including removing any protecting groups; and/or

ii) forming a pharmaceutically acceptable salt thereof.
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~of "NH % R4 (IIl) 5 with an am ne of formula
(I'V); Re NH R7 (IV) to yield a conpound of fornula
(VM) oREE N RFBr ,zNH C Oer "HR4 10 (V); b.
reacting a conpound with formula (V) with a boronic

W HWS01Ester to forma conpound of for nul ECTGB004A400
15 c. optionally i) converting a conmpound of the
formula (1) into another compound of the formula (1);
and/or ii) form ng a pharnaceutically acceptable salt

t hereof. WD 20051066163 PCT/ GB20041005400 -50 In

anot her enbodi nent, the presgnt invention is directed
to a process for the preparation of a conpound of

f af BliBsufhor eﬁi&odﬂn&lﬂ M PREEM ol AL dﬁ’@&e@{%aaﬂ?!)c@ss%aj éﬁe - Jrepat ation

t.hereof , whic rises: a. reacting nP
of Mmf’aﬂd(qfifqn)num P anmapeuti¢aty émmtabAm&ait r\w eg
hyad r@e@fgaBmpound of formula (IX) wherein A is thienyl and R is a hydrocarbon radical;

Q

which comprises:

OR

Rt NH,
(IX)

with a concentrated hydroxide base to form a compound of formula (X);

O
OH
R? NH,
(X)
b. reacting the compound of formula (X} with an amine of formula (IV)
R6
\
/N ~H
R7
(1v)
to form a compound of formula (XI)
Q R6
s
N
RY
R1 NH,
(XI)

¢. reacting the compound of formula (XI) with a compound selected from compounds of
formulas (XII), (X1II) and a carbonylation reagent or (XIV);
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radical; OOR ABr NH C o/ ~NH5 R4 (M) wth a
boronic acid or ester to forma conpound of formnula
(MI1): OOR RE ONHNHR4 (MIl) 10 b. reacting a
conmpound of formula (VII1) with an am ne of fornul a
WO psoqe3 NNH R7 (1V) to forma conpound 8FTGHRMNHPAG400
(I'); and c. optionally, 15 i) converting a conpound of
the forrmula (1) into another conpound of the fornula
(1) including renoving any protecting groups; and/or
ii) form ng a pharmaceutically acceptable salt

t hereof . WD 2005/ 066163 PCT1&B20041 005400 -51 In a
still further enbodi ment, the present invention is
directed toa process for the eparation of a
conpound of fornula (1) or . pharnaceutically
acceptabl e salt thereof, ich conprises: a. reacting
a conpound of formula (I X)rgmherein Ais thienyl and R
is a hydrocarbon radical;

(X1

(X1V)

1o form a compound of formula (I); and

d. optionally,

i) converting a compound of the forrula (1) into another compound of the formula (1),

including removing any protecting groups; and/or

ii) forming a pharmaceutically acceptable salt thereof,

In an additional embodiment, the present invention is directed to cornpounds of formula
(XV), (XVI) and (XI) useful as intermediates in the production of compounds according to
formula ()

Q 0 =0
7
OR
5 5 NW
Br Xy :{1 B Xy SE‘
o’ NH o” M
R4 R4
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OR R NH2 5 (IX) wth a concentrated hydroxi de base
to forma conpound of forrmula (X); OHRL NH2 (X) 10
b. reacting the conpound of fornmula (X) with an am ne
of formula (IV) Re NH R7 (IV) to forma conpound of
WOLMHINSIXI) ORe R RL A NH2 15 (X)) ¢, Pﬁé‘&“@i‘%@"‘“"“
the conpound of fornmula (XI) with a corrpound sel ect ed
from conmpounds of forrmulas (XIl), (XIll) and a

car bonyl ati on reagent or (XIV); WO 2005! 06063

PCT/ CB2004/ 005400 -52 .~ O NI R4 (XIl) HNH I

R4 (XI1r)y O -53-
Q =
/
N
R7
R NH,
(X1

wherein R} is aryl and R*, R® and R” are as defined in formula (1), A is a thienyl ring and R is a
hydrocarbon radical and provided that the compound of formula (XI) is not 3-Amino-5-{4-
chioro-phenyl)-thiophene-2-carboxylic acid [(1R,2R)-2-(2,4-diflucro-phenyl)-2-hydroxy-1-
methyl-3-[1,2,4triazoi- 1-yl-propyl}-amide.

In a forther embodiment, the present invention is directed to the use of compounds of
formulas (XV), (XVI), {(X1), or pharmaceutically acceptable salfs or an in vivo hydrolysable
precursor in the manufacture of a compound of forimula (f).

'The invention witl now be further described with reference to the following illustrafive
examples in which, unless stated otherwise:

@ tempesatures are given in degrees Celsius (°C); operations are carried out at room
temperature or ambient temperature, that is, in a range of 18-25 °C;

(ii) organic sclutions were dried aver anhydrous sodiwm suifate; evaporation of organic
solvent was carried out using a rotary evaporator under reduced pressure (4.5 — 30 mmHg) with 2
bath temperature of up to 60 °C;

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on silica gel plates;

v} in general, the course of reactions was followed by TLC or liquid
chromatography/mass spectroscopy (LC/MS) and reaction times are given for illustration only;
) final products have satisfactory proton nuclear magnetic resonance (NMR) specira
andfor mass spectra data;

(vi) ~ yields are given for iltustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
required;

(vii) when given, NMR data is in the form of delta values for major diagnostic protons,
given in part per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 300 MHz in dg-DMSC unless otherwise stated;



5 RAN3 (XIV) to forma conmpound of forrmula (I); and
d. optionally, i) converting a conpound of the fornul a
(1) into another compound of the fornrula (1), 10

i ncl udi ng renovi ng any protecting groups; and/or

WORWMYIS phar maceutical |y acceptabl e salt t”ﬁé’rcé‘a?“")"??’i""

an additional enbodi nent, the present invention is
directed to conpounds of forrmula (XV), (XVI) and (Xl)
useful as internmediates in the production of conpounds
according to formula (1) 15 00 R6 ORS S, R7 Br
NH Br NCH N o~ "NH 0% NH R4 R4 (XV) (XVI) WO

2005/ 066163 PCTI GB2004i 0( 15400 -53- 0 R6 Rr A R NHa

(41?5” V\’aﬁ:ﬁz‘?daf‘qyﬂbolb BavaEndly uﬁﬂﬂm&%’hm K6 and Kl are as
defined_ in fornmula (1), is a Fhlen | ring and Kis a

() dr oc EHBFalaMIsERien é{‘ﬁ"@mﬁ}ed’ﬂ“@é &/ Y)H"d'{m:t he compound of
i or mul Rodh¥le's $a% ﬁmtzmﬁpemsnﬁ: @rtdrte;5

i 17, 2BmE? batedt B rPIBIAGD BRORAIES hydr oxy- | -

@ifet hyParBichtioh,02hé pdntjoazds kverel caitled prt@iyy ¢iredfinble of h&lfollowing
eﬂ{?her enbodi ment, the present invention is directed
R he use of conpounds of
a) flash chromatography on regular silica gel;

b) flash chromatography on silica gel using Isco Combiflash® separation system:
RediSep normal phase flash columm, flow rate, 30-40 mi/min;

c) flash chromatography on silica gel using Biotage® separation system;

¢) Gilson semiprep HPLC separation system:; YMC pack ODS-AQ column, 100x20mm, S
Spm 12 nm, water {0.1% trifluoroacetic acid) and acetonitrile (0.1% trifluoroacetic acid) as
solvents, 20 min run; and

(xvi) the following abbreviations have been used:

Civ concentrated in vacuo;
DMF dimethylformamide;
BtOAc ethyl acetate;

ether diethy! ether;

EtOH ethanol;

THF tetzahydrofuran;
MeOH methanol;

DCM dichloromethane;
TFA trifluoracetic acid; and

TEA tricthylamine.
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formulas (XV), (XVI), (XlI), or pharmaceutically
acceptable salts or an in vivo hydrol ysable precursor
in the manufacture of a compound of formula (1) 10

The invention will now be further described wt
WQIUEHESE to the following illustrative exgﬁﬁF%%m”%m“m
whi ch, unless stated otherwise: (i) tenperatures are
given in degrees Celsius (C); operations are carried
out at room tenperature or anbient tenperature, that
is, in arange of 18-25 C, (ii) organic solutions were
dried over anhydrous sodi unissul fate; evaporation of
organic 15 solvent was carried out using a rotary
evapor ator under reducedEpaegledre (4.5 - 30 nn+g) with
a bat 8 LBl G et & & ilCQlClﬂ( y

chroma
gel; thin layer chromatography (TLC) was carried out

m@ivi3l. zlﬁlﬁ@-S%ﬁanﬂhﬁPﬁ&e—B(chM)ox%lﬁ'te 9?5‘?%@1[&011 E%%ex%@édétﬁ@eh?&e (12.7

react1 ons was 1 ol

mieHPY rEeHgr B\ 1eels “@E)édf%/‘i‘ 6’%‘6’1&%‘#3’ {ceﬂtv@ 9 el 0 azeal) a5d

sulfir(®.S 2008 nGhii&)) fiked byl diSIpFadllcRamik I/Humg( VBasé, i1, almL 100
roton nucl ear nagnet

rooduct a e sat.i sfactor
mha ot t?“xﬁwfeng%@@eﬂﬁéﬂfe%ﬁgﬂwwgﬁ R F grotherm.

Tl'(cWa):thﬂl ekl vak alr@wafﬂmﬁm Bt mdnh teaﬁamaﬁneo rl‘h@ﬁh(}tioﬁﬂﬁs shwBly added

to &mier Qg&f m‘%f%% g)étzma%v‘%} % b n@l S plecﬁjll%tﬁ g:iu 51?& %‘ﬁl évae\g}?%ed after an

addigpedledinfes oitigingallenesattanivadid wabpuridedibyr @bimn(chuioiptogvghy
(Sﬁjg, U"/N:MBAQPI&&&%% tl) ?chdla’g ZE grb&%géf tlgcecltﬁ %?IM%)IUH(? ?s Fl ?ff—whne

nHJOF |agnos |1 C
solidhp Hj NMR (e DYS Ot 7.6t b.28ie 5,90, REin& 7. BT WERHORT s, 1H; 5 7,18,

I t 300 MHz in d6- DVSO
m, 1B 83085, PP RERL oref %g%%r@gbgloaalas "
PCT/ GE2004/ 005400 -54 (viii) chem cal synbols have

2—&1@@5—5—%§ 9 1308 Phox fl(?gculs C’tl(x\é)%n&?dr ﬁﬁ)‘[d@l f}%?n%gig‘ i’ﬁ{l}m& B,
phswéihmmcp@ﬁagbwmet(% et Bmol) st el 0gmL) B’a&;@idﬁfbﬁN NaOII

(z@bm QR PR (ﬁidamb ameqsdc&am@%}mté td 26kl FoPR dirh uhﬁ%tahag sidferial
t he coqpoun s were carried out u5|n one Or nore
I

was generby| TLG G AGMSrdhpgpingion yys @P%W@r@é‘ﬁﬂﬁ%‘ﬁ?‘éﬁ%“@\%mf the
orIgE@M}oﬂﬁneS Thé S1R0108d r,esmntf;ioacghm@mrcquaa@aﬁ:@n&1 ¥-509 iR lchrbBR

adgmon ofs éangCil (EBCO% x% nJ?ule alst%?nhg [1213 gur x%fr 1% {:-1%911)1% cSvE’as iitered and dried.

Pwification was achieved by triturating in boiling hexanes. The product (11.5g, 94%) was

isolated in pure form by filtration after cooling to room temperature and drying in 2 vacuum oven
avernight. 'H NMR (d¢-DMSO, 8 12.0,br s, 1H; & 7.43, m, 2H; 8 7.41, brs, 2H; § 7.33, m, 2H;
§7.22, s, 1d; 8 7.17, m, 1H), LC/MS (APCI, ES, M+=220).

teri-butyl (38)-3-aminoazepane-1-carboxylate. {35)-azepan-3-amine {5g; 43.8 mmol} was

dissolved in 100 mL of anhydrous CH;Cls and cooled to 78 °C while stirring with a magnetic
stirring bar. In another flask N-{(tert-Butoxycarbonyloxy)succinimide [Boc-O8u] (9.7g; 45
mmol) was dissolved in 50 ik, of anhydrous CHCl,. To the stirred solution of the amine was

added the solution of the succinimide over a period of 10-15 minutes so as to keep the reaction



10

15

20

25

30

Redi Sep nornel phase flash colum, flow rate, 30-40
m/mn; 10 c) flash chromatography on silica gel using
Bi ot age(D separation systeny c) Ci;sor Sen]FBSngﬁhF <
separation system YMC pack ODS- AQ col umm X
‘%ﬂg%ﬁmgﬂ$’ma¥er (0. 196t$|fluoroacet|c aci d) PARHB004/005400
acetonitrile (0.1%trifluoroacetic acid) as solvents,
20 inin run; and (xvi) the follow ng abbreviations

have been used: 15 ClV concentrated in vacua; DW

di met hyl f ormam de; Et OAc ethyl acetate; ether diethyl
ether; ELOH ethanol; 20 Tls4d F tetlahydrofman; Meol

nmet hanol ; DCM d|chloronethane TFA trifluoracetic
Aaiuek at andc whigbstirfih 2 t AT} ﬁ@hd’@lﬁton w%?co\QQIJ@ 0L A6BL83s attowed to
PCT/ CB2004/ 005400 . - 55 Exanp

WABLLIRpR oSEA R ARE thep Ptamdtﬂé ﬁ’é a@ht@aﬂ bRy pitibthe pepgtion was complete
WS}L{HNEﬁMmSRM :ﬁmzde1 OH‘E{.;DH MeOH; CH,CL,). The reaction mixture was

wafgeﬁ]ﬁétﬁ 9? gtg, S ’Iﬂv K ut?a gaygz ga?h?a%é%&%%ﬁﬁﬁ&%ﬁbqﬁa%% c?f%N
NaIBDand@)h am#a@wamﬁd:m@momat)h Vhe agaiiahe:r (;vSs &ieﬂbvar LQ@20,,

2 Eég?&qccinﬁ?t ({ ﬁ% VF«h&%eg% a& Hure Ptle ﬁgggur)dfs/a &I&CﬁES 01&(63% 54%).
B (-0 dr3gs m 25t 2. %ﬂ,:mp&ﬁtsi: 2011 e diZatehyi H; drimedn, 31 d
dark, Aekliow & 6. Q{Pwln%ﬁ)hL@ﬁ/{se(ﬁ?bP o ”M+I11ﬂ%)r reaction

mxturée was stirred overni omte ature. The
reaction was slowy added to water (- 800 m.) while

&i‘bﬁﬂgl@ 32~ zﬁ:flﬁa- liab l-ﬁftﬁ@ri Hr%x?vuta QTR o R 1 YRS oxviate. To

red af I T1ona M nut es of

a§f1’if?drsr°w}j°ﬂ 0?% @Ws%l’lieaﬂihl@%qn? 8- oasagxyba aqch inaphygipue BME mﬂdded
r@hbmm}mraaﬂbyzepﬁlﬁl 102y boiﬁal&@%/m@{)@a(iﬂmdﬂﬁ X—@mﬁyb&ﬁotyx&z%

B3pfo hd s lhgga(gémgso PR trie Aoty gorphons (N, 0.15

ng 1L mhmol$ 'P‘qefs@ptwm miRibeebyas Slr%dzﬂqrmght afliberh fenfperétuddd The ddlution was
dilh'ﬁed §1tt?’w£§’am§ht0§w4)l‘hc é‘gnwﬁa}ﬂei was skpara ?éd aNclrset a91dc) The remaining

aqueous layer was extracted with EtOAc(2x) and then the combined organic extracts were pooled

and washed with brine. The resultant BtOAc solution was dried over Na,SQy, filtered, and
concentrated under vacuum to yield a brown solid. Purification was performed by column
chromatography or MPLC (8103, 20-30% EtOAc /hexanes) to give 100 mg (71%) of the title
compound as an off-white solid, '8 NMR (de-DMSO, § 7.65, s, 0.5H; 8 7.56, d, 0.5H; 8 7.55, s,
0.5H; & 7.46, 5, 211; 8 7.44, d, 0.5H; 8 7.40, m, 2H; § 7.34, t, 2H; 8 7.17, t, 1H; § 4,10, m, 1H; §
3.6, dq, 1H; 6 3.47, m, 1H; § 3.16, m, 2H; 8 1.74, m, 3H; 5 1.56, m, 21; & 1.42, 5, 4.5H; & 1.38,
s, 4.5H; 5 1.36, m, 1H), LC/MS (APCI, ES, M+H=416). [ot]y=-6.5%25 °C, ¢=5.5, MeOH).

tert-butyl (38)-3-({[5-phenyl-2-({[(trichloroacetyl)aminolcarbonyllamino)-3-

thienyllcarbonyl}amino)azepane-1-carboxylate. To a stirred solution of tert-butyt (38)-3-{{(2-

amino-5-phenyl-3-thienyl)carbonyljamino} azepane-1-carboxyiate dropwise (120 mg, 0.29
mmol) in anhydrous THF (3.0 mL} at room temperature was slowly added frichloroacetyl
isocyanate (0.15 mL, 1.15 mmol)) dropwise over 5 min. After the addition was complete, the

resulting cloudy solution was stirred for an additional 1h where after a precipitate formed. The
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15 2-am no-5- pbenvl t hi ophene-3-carboxylic acid. To a
stirred solution of nethyl 2-am no-5.-

phenyl t hi ophene- 3- carboxyl ate (13.0g, 55.7 mml) in
McOH (400 nL) was added 6N NaOH (200ni) and water

WO BOM6163The reaction was heated to refl ux PEA/GAI0NG{065400
until starting material was gone by TLC or LCMS. The
solution was concentrated under vacuumto about half
of the original volume. The pH of the resultant

cl oudy m xture was adjusted to 3-5 by the careful 20
addition of 6N HCl (-300 ni) mhlle stirring. The
giutnny red precipitate was *¥iltered and dri ed.

g%(clg Joﬁﬁ‘ctt %ﬁpob%ﬁag%% Ic?&n é/n%%lqg of h%li%}gjé‘n V\% Q a%ugfna?'llé%iegiﬁue was
dgieé Witb Wﬁwnﬂ fetaopeetrasest aaf ﬁseed up o high gackion.r Bemroduct was used in

& t i overni ght. 1H
hERARA v&iﬁa@u@%o@ﬁéﬁoﬂ,@é@ (@CLESMEREE DTN e

7.41, br s, 2H S 7.33, m 213; S 7.22, s, 11-1; S

tdre-bndty) (3%)-L 21 amibbdaMban i en ﬂfe% darbozl)aminolazepane-
tert- oxXyl at e.

1 %S‘-’h‘?ﬁ’?fg{"{tﬁggﬁﬁé“é pﬁ?\‘%’l? was di ssol ved in
{ 1{@&01’%1 obryBDatliye] ooy IGR G 23 - tﬁﬂﬂyl}%ﬁt@br@r@ a&&o)ﬂ@m@-}\ﬂﬁkﬂoﬁylate

G54 k0% B oo AL P e b Sk 0,

XBmIzZd). 3848molharodon twagerahins Sihk wddure Waﬁdﬁrrszoi‘_lloeft ran e peditSic,

&g@egégtmﬁ g?g% f%g%tf%% nhﬂ:{h?g {.uﬁﬁ \541%151191[]%(1% thg Qesnc eq;ocﬁlctpag PN[hgcasogfi
Pugficagongsrgtuem chiomatogiaphyl i€, iO%e‘Etﬂée(b@qaram) S the desired product as
a8 Q@ﬂh@t@ @&i@%} Eogér Zfé’dlf&%éﬁ/o@@g é&tgerswl?ﬁ 06;]1% g&%f ;%tNMlZ ﬁdé %\/ISO

| e stlrrlng dition
5r1éale%, il WaS de)- 3B WS eB4t b 0.5Wad AdL.6. ¢ BB r@ﬁt?'émpé&ia“i UFemadid 5

tdaen, st 1 i
?rdgég%lﬁosnfasgglﬁg% te’g%’yg% (ﬁl?% ﬁ?’tn 6%:135%65 m, 18
3gi81m iy @ 3N|9141‘DHH Ve @b m,CH; § 269,29, 2HTH e4:r € RGN Sr1i36  s,i4.610),

L‘@%@IS MEShed W50 L of 1320. The aqueous |ayer was
rought to’a pH >"13 by the addition of 6N 5 NaM and

extracted with CHC 2 (3 x 100mL). The organic |ayer
SVﬂﬁmQIZLlﬁ@idQ-\f%ﬂi\gmarbo{ ik b 8E 88228 g3%}&99tfc@}s‘?xﬂctf lution

yacuo tog yle pure ti e conpound as a VI Scous
of 7y @[ HarmnpgoreopRBTERBOPIeRY EE-ienyh cagronyeepip g egane- -
chfborlyiad (98 mg, 0(1bs rdfol) ik, @d@xaﬁé@ U&L)éia% addda 4 015 ‘f’-ICl m 1 4-dioxane
(qu;L 1{1&1}1% ?mpitafg]én mm_hfrlﬁf an%%sjeactﬂ} i s&ngd ﬁ‘gmlyqddigonal 4h at
160Da teﬂpammoDEe to erhydroopib hamre df tﬁ@i;ah&'dilm!, AT kIMnBER removed
ugrfe? v:!acHgarS 0 resxd’il:f; tw § %ﬁﬂiv%d mgm@gx}cg 8’}5(}):10{1%{1%qu8]§1?% vacuum (2x) to
yightapd pffﬂ@utDMEdJ Beaghthdtation drntrusing $ipropanol gave 60 mg (80%) of the
angs 1 X e nmo
o OTAIR0 Lt PR 05y Sy T
wa{ § 744, dnigy; 56.084s, il .56, arnl; B nBtl; soRpholH;Be. o(szIgJ 2H; 8
T ti xture was stirre
TP ERRD oo b P Ret SPE . T L i fa e, 3 e,

m, 1H), LC/MS (APCI, ES, MAH=359).




15 diluted with water and Et QAc. The organic | ayer was
separated and set aside. The renmi ni ng aqueous |ayer
was extracted with Et OAc(2x) and then the conbi ned
organi c extracts were pooled and washed with brine.
WO @OFRSLSt ant Et OAc sol ution was dried over PRES8HW005400
filtered, and concentrated under vacuumto yield a
brown solid. Purification was performed by col um
chr omat ogr aphy or MPLC (Si 02, 20-30% Et OAc / hexanes)
to give 100 ng (71% of the title 20 conpound as an
off-white solid, 1HNW (d6-M5O 5 7.65, s, 0.511; S
7.56, d, 0.514; S 7.55, s, .5H; 67. 46, s, 21- 1;

/
T%i fo;i_igwlﬁi% Q)iaﬁﬂa%es Q_'?vfega ﬂQJ}%Eled & an%g&uq %gi}mrptz E;c;nérhe I’L\}sgljg ]‘E]ée
appyoprizip.sipiting H@fe?@ﬂs Mﬁm @&Tblee‘f M*“%enleﬁsffwtz@s 8 1.42, s,

aloH o 1. 33, s, 4511} o PCl
VES, Mevimdia} Nafra] o=, 815 H]Nﬂ?:t (30 MHH&;M% Do iless
N¢-ent - but yl otherwise noted

1 am no aze ane-

| gtddo-thigpbenedi rred ”;(:no%ﬁw 9% ehis (BU@W3@%8)J“33‘( B¢.2-H)

(355(4'-(:%&)%1’1"&3%5‘3’« il 1r1'4cr1'6‘?r(19a§ﬁ} Vig &l dé'(fﬁ”i HJSZ 54 o6
| ¥ am no) lerr Icarbc

a Im;exﬁac BHE Y eri@nbh g%j; I azanzany] 1 ﬁm m)@é%aﬁﬁﬂ 4@ P
drous

d 1
S dhdmgab " o2 (20 st atn 50 s (81 10m Lsond 4

5t BEBRRIFE: ool by (@l BT oh ol H 230 PRt B 2.1

ng cl ougky
a dﬂbbxymnadld(IRMere af t ¢, J=l 1@ &ej i at0e A46rmpr) ddes, W)

R R (el ot i RS AR B0 e i

t Sl-(@l’ﬂh([tﬁ@@iﬁaﬁirlyh- iSOCyaia‘IOei(’f@(rﬂﬁl L. 751 1% (RIDH) 9.96 - 2.11

e(41€é1§qx@pmnwih%— di | ut ed. m 1193 R OH )i -13et0doy By 65at3ed
a ehiglld RohHonder hi 91:‘ Va )AT e ps ﬁﬁ:cﬂ\%i("? -P@O%Egﬁ) 6.99

the next step w t hout 4p catlon
IMErIREOEY acid| (IRt P-4y B7 12(m22H)a7rﬁ4r{@c2di)Hdﬁ (@ Jat®ide, 2 H)

4. ﬂ@&@-&lhény@-pfp@ﬁc@xﬂ 1 Ca'?bo'@fad 11*@66 1@9 2@5% 09Q€ 7=9.61 Hz, 1 H) 8.16
3}; late. A solutio tert

arajd €({[5 phenyl -2 (4 (S (I(IDI‘I ehl or oacetyl)

I(rkpphﬁmobpwbhehyiaﬂ B 0) 2&4%{19@1»/3 ﬂsj(@ 61&%0512'8 0, 2 H), 3.42 (m, 1
L B AT 6 s . 3

) -
H‘Fﬁ‘fg’ el (3.0 grgg)
Embonyl)mﬁd] HRpniVl . Bnisg @, 59, mgt,)u@)t 8.LPRM 1), 9.96 (s, 1

The mixture,. was stirred for |h at room

g(r;rnlenreg‘?'ﬂ tg 10 Concent IIaltl on of the reaction m xture

th

5d_§1enysy~amtmrlmgave the desired lg)goduct as wnite solid.

ﬂ{g)&]‘h}ﬁ%ag Lon. ay . P unn 21 Oralt by AP 2(18i TP, (d80%K), 4.71 (s, 2
exanes e theasid € I Psiet 3 85, mrad 2 H), 8.00 (s, 1

(Ot~ %hﬁd;cum n good HXI el?d f(%r t he two st

Bf&{,@%gg (100rrg 7699 [0 54N TP o) WiisdD 8 11 1, s,
99, d bH, 6 ¥. 84, d, 0.513; 8 7,82, s,

L~

s Fhenyl 3 - - NE
él igz, ﬁgﬁzzyfyaigsé%s 385&1?3’1@'; S éé}:ﬁbg%ﬁéiv T8, 402 om, 1
ﬁ(s)f% m 0. 511 0165, 30SLED, G716 230658 () 1 (138205 0.2

HSIIEEIY n, | 3H 1 1,89, by 1994w, Porls iy STM

-X
U'I_'CDI\)O—\OOFH'UC""'"'ZQJQJQJAI—"

o) Bmille 36, a, 4.1514)
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LG M5 (APCl, ES, M+rH=459).

5- Phenyl - 2- ur ei do-t hi opbene- 3-carboxylic acid
(S)-azepan-3 ylam de. To a stirred solution

of t en- but yl

WA HSAIE! 2- [ (ami nocar bonyl ) at ni no] - 5- pheny PEBHRRPIHYFI00
}ear bonyl ) am no] azepane-1- 20 carboxy[ate (90 ng,
0.196 mmol) in 1, 4-dioxane (4-0 nL) was added 4. ON
HClL in 1, 4-dioxane (4.0 nmL, 16 nunolL). A precipitate
fornms shortly and the reaction is stirred for an

addi tional 4h at roonttenp%Pqture. Due to the
hygroscopi c nature of the salt form the solvent was

removed under vacuum Thg residue was di ssolved in
met hanol and concentrated vacuun1(2x) to y|eId
and of[2-{imhi4ie :Lid: i pgndy vl

2- propanol gave 60'ng (80@@ of the 25 hydrochlorlde

salt as a mhlte sol id. 1I NNR (d6 DNBO 8 10.9, s,
. ia 54 megl-ylthiaphe hox iR Tg,#nm@tmeof

rrlatﬂ.yl ﬁ{(&nﬁ@oaﬂﬁnyﬁ’aﬁmoﬁs _éto'i_a@tht@hengiblmb&y]atg@tepﬁmd 2&114—Exz§1pte 15}

@2%@ 1.9 rwngtﬁ’w% é’oglgzﬁg‘{ poD, ?_“td tpwevénégw Stawlaml &7g 32
mlncgﬂdn DIME (433%11)&% gc&iéd curr(40 rﬁgj 0.28 m}%clg)o The tdﬁultzagﬂ(‘)ﬂ)ztetolgéﬂehiﬁ
o SRRl LR Bv ekl T Rl g e P FoReh was
cagial to gmusterhmdtmm,rﬁlmamd Exdeplatdiedigivagot filee resigp meppurdteby
PREBEIS B0 RRERE 0 Buod B it AR E B3N G0 mpco
‘B Wdaw&%éo 2NE$, 159t h&l (i s etthdfe s, 1ED), 7.60 (d, 2H), 7.30 (br s, 21),

3%‘58&31@3%@&1@ (RP@PM&P@?B%l 14 - 1.61 (m 2 H 1.58 -
1. I'n - 96 2 ureido-thiophene-2- 393
(m 2 H 2.95- 3.25 (in, 2 H 3.35 (t, J-5.84 liz, 2

eyl @g!-@-@fﬁmohﬁgwﬂc'ﬁ'ﬁdﬁﬁw S.QJLaeraIBS Bdine (1@ 4%414811%1111@1)1-\133
difS(g‘@d €1b2002nlv_8fm ghyjii@us 23§3(‘é;8an(l gﬂo’lqd tt?_D—H)Sg Cg@gltz §t};u%g1\11}h a magnetic
sBrripd bLhinaioth@askym- XBe&zyl&xyﬁszonylﬂaxyZAzcc(ﬂ#ﬁudeZ[C!IJ:&)-OSLL} 4. O-g, 108
1.94 96 . 2.11 t

n'(mn(%% V_,'La% %ss%tre?)in éIU 131.9 Efsan% d]r'ouf %E&El 'lg)%he stljgrggg&t?w{t oté‘lttt%3mme was
a@deB the sclatidyof yHeisgocmpiide ¢vir mpeaiod ¢ft10-13 nlimites4® aHz keep td)reaction
1tﬁiétélg Iato ['é é%éfl&tin]]}?mﬁf? t%sadgﬁit}rt %’64_9()3]?{@5}’ ?_16: re,}ettgﬁ wesda,lloged to
WRIt) t070@ 0 tefuperafurelgnd e stivied ovegnighy or uatil the reaction was complete by TLC
(ﬁmﬁﬁﬁ &ftw 2‘3 ehe. W N}r Sa, n&ed?'t? cméi;)9 %hé {Ehctr%n s &ru?eé gith CCl,

Wheq wltg saturgtecg aI{(F(pg"] ']j_hep:n gasz @;t[,re\xlra,gf dg@[ c(vpﬁ N«E&E@, filiergly am;t
c@r@:’éﬂﬁ&ﬁlzﬁ \chﬁﬁtb 1e[d(t§lﬁc ﬂﬁhﬂdﬂf ch‘tﬁi@ reSLdZe Wies daidd 42 WihCYin2dbxane
(5 3 comismrigh B Fedpito Sorls Wi yeepsigthgdim BORp o
g8ie @& phd, titld c@ulind 48 2 whitkRrySallh solid (12.5 g, 46%). 'H NMR (ds-DMSO;
8,30 (br s, 1H), 8.23 (br s, 2H), 7.35 (m, 5H), 5.10 (m, 2H), 3.83 (m, 1H), 3.48 {m, 1H), 3.28 (m,
3H), 1.87 (m, 1H), 1.75 (m, 2H), 1.56 (m, 2FD), 1.33 (m, 1H)). LCMS (ES, M+H=249).
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3-yl]-amde s, 1 H (R)-2-Am no-3-[(5-phenyl-3- 2.44
(s, 2 H, 3.13 (d, 1 H, 3.28 (in, 2 H, 3.42 (m 1
rei do-thi ophene-2- 363 H), 3.53 (d, 1 H), 3.58 (s, 3
I-I,662(s,2H) 7.40 (m 3

A6Y%3am no] - propionic H), 7.58 (d, 2 H) PCEIGH068{005400
1H) 8.21 (s, 1 H), 9.96 (s, 1 acid nethyl ester
1-1) 5-Phenyl-3-ureido 2.93 (in, 114), 3.30 (in, 2 H),
3.39 (dd, 2 H), 4.71 (s, 2 hiophene-2-carboxylic acid
6 3351), 6.66 (s, 2 H, 7.4 (m 3 H, 7.64 (d, 2 H),
8.00 (s, I ((R-2-amno-3:fydroxy H), 827 (s, 1 H),
10.04 (s, 11-1) propyl)-am de 5-Phenyl -3-urei do 96
' 0]

b 3533 8“'2- B: Bonvi)a e Zle(l[ﬂarlﬁ)x hik, 'I‘é% Orefl kdhutioh of
beg %?3?‘) g Eﬁkﬁ?azcgaﬁle g_xé&oxygteéy t& &> rrlu'lil) in 3003151? E’f‘ﬁEH@%H)'aS Added

200 nBSof Gatyrat2d NEIOQY, YTroaltd giﬁha%fg gﬂxlrgg w|€:1)§310v31§l gcgi)c:)d B%% Pr1(08g

iy st gy PRSP, SRR ot aRECT S 1 Foe

temfpramue.i Tervighaig llaytiia phvernied-dyied ever HaSOnstiayd ard-concentrated to

ylmx{l@eﬁgﬁ&r{lé 0 @né's anrlg ?giow ?%jcpure 4Recl'};smlf?zatrbg rfr%melle:?a?igsbg%% pure
produpi(Aionda%s tovryssiedive auid- 51 Bhehig -BMSEh @A OB SEAIGIS6 %oy 1&D),
5.8 Fg[xpﬁﬁp%?gn ag), '3%8?&%' 19651@ 31{)( 0528n,91), %98 &8 130 (m,
¥§l W%Sﬁ Wﬁﬁ%ﬂ Y1 st annane (0. 47g, 1.2 rmol) in DWF

(4.0 n>L,) was added Cur (40 ng, 0.20 tmmol). The
resu nt het er ogeneous . m xt ure.was heat? to 80C

etk Sdsezepan-ge tor £92 $95ien O Lo a1 1 r i ng.
bulbhecar@aglindio]aaane- Goobaglat 0 1000 e ex MEOHE00 mL) was

b R, AR Sl MR 0 PG,
affied @ bellven pitydiogtn aaé the rdvulowipyseh inds iid@ovenighbaYdom tedptrature,
ﬁl%IMBII ﬁ@h %&C}!Q& %gg&&t:(;}&%tﬁ&%ga&o%&ﬂglg rthe%l%i%é?()’ s /989
wigohl v sed HOREPHARE w1t}1v|,p’q-1¢ugf1®}ton 'H NMR (de-DMSO: 6.61 (d 1HD), 3.41 (m,
dgeﬁ@zydn( ﬁ%) 2.89 é?ﬁ”iﬁ?%% ?ﬂnﬁi), T, @@b%y h @%@ ﬁ'nv\,lgél), 1.44 (m, 2H), 1.38

an- 3-am ne
(m, 1H ,137 (s, OH)). LCMS (AP =

1-3-thienyllcarbonyDazepan-3-
yHearbamate, To a solution of methyl 2-[{(aminocarbonyl}amino)-5-pyridin-4-ylthiophene-3-
carboxylate (140 mg, 0.50 mmol) in anhydrous THF (4 mL) was added a solution of [MeaAl
tert-butyl (38)-azepan-3-ylcarbamate] (3 equiv) in THF (4.75 mL) (which was preformed by the
addition of MesAl (2.0M in hexanes, 0.75 mL, 1.5 mmo}} to a solution of zert-butyl (35)-azepan-

3-ylcarbamate (320 mg, 1.5 mamot) in 4 mL of THF at -78°C followed by warming to yoom
temperature and stirring for an additional 30 min) The resulting light orangé selution was stirred
overnight at room temperature, The reaction mixture was cooled with ice and a 10% aqueous
solution of Rochelle's salt was added slowly to quench the reaction. The resulfing biphasic
solution was warmed to room temperature and stirred for an additional lﬁ. The mixture was

diluted with EtOAc and Hz0, the aqueous layer was extracted with EtOAc (3x) and the combined
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15

15 dissolved in 200 niL of anhydrous CH2Cl12 and cool ed
to -78 Cwhile stirring with a magnetic stirring bar.
In anot her flask N-(Benzyl oxycaz-bonyl oxy)succi ni m de
[Cbz-0Osu] (27.0 g; 108 mmol) was dissolved in 60 m,
VP 2@iMpdPous CH2Cl 2. To the stirred sol uti 0 RCEIGBY/065400
am ne was added the solution of the succinimde over
a period of 10-15 minutes so as to keep the reaction
m xture at -78 C while stirring. After the addition
was conplete, the reaction was allowed to 20 warmto
roomtenperature and then stdirred overni ght or until
the reaction was conplete by TLC (Ninhydrin; Rr 0, 25;

St R Dbl Soien bl B Rl B A Pl
O @h@aﬁ’ﬁl@cat@yby Prpple” @-P860 MoUly Hia 0 CBIFAD ghve &0 e, (213406T the

I product. To this
e PG S P A 92 7 (1600 L) and

concentrated in vacuo. The hydrochloride salt was

[3-g SY-y-3hdhd- m,e_@efﬂ&moﬁb@é-xﬁnhﬁ 2tEkb ﬁnlz%gl-ﬂlé EN- Sﬂ }%3%) 3.

ound f % v&w e crystalline so
aiia:afgr ]dé i -5-gyr gl@:-ti-BIrZ gnenzil ugaa) Tg» azsgrrfc}ﬁo ugmn @.ﬁg:t butyl
[(BS}'SB({Qr[(anﬁibia)rbonﬁ)al@nc(}fﬁl-pyaﬁi}xﬁ -3 88 edyfearbdrl) az%paﬁ& )(ljcﬁ‘rbamate

((%LO’_%% 0%3 Qg);‘_% 1 1@’%%6%)}68\&% %ed%%éﬁé?llj&s ( ) gg%hg)[, 4 oD,

TZ@@B‘.’E@@@{B BEnPETINGLMAO04 dﬁ@ﬁlﬂ@@ldue 64 rdnaydd in methanol and
o4t ChRP b B O B3ICRANY ARG PESRIAS i S R o)
' ABIR Gl ISR alAc 40 éH), 86a(baRyBas én (BHR.844@s. 1BY) S196ntd, PH), n.23
(@Qalcﬂ&x of %lnCHE)Ch 33 Bas 18348 ¢y Z80; %g‘iﬂf ?an?%g@, 1.44 (m, 2H),

haSic m Xt ur

1@%&‘26‘%)1&(7@36”@@ 0. (dissolved in 50 m, of
CH2C12) The reactl on was stirred for an additional 4h

ture The organic | ayer was
se paﬂﬁ?@g’w"’éﬁ BV s mgif“l apgl %&Oé%fa%‘n‘fﬂi to Example 8 using the
a;qmmﬁmsmﬂhgdmtef}als yi el d crude product (18.0 g) as a

i' al l awroch duo.. . Ropcrac t-al4-zat-i-on—-f-—om-hex

CI I va I Col uuu I\\,\/I Yoo

[ less
pure producged 729 as a cry MHM{Han
g " H NWR (da ‘bl\%’éndgqg'ﬁ 511), 6 80 (ifked) H)
072 -m—211) 2.61 (m 3H) QnR (-m-2H)-, 65 (m

34, [i (3 (ymrino-gzppane-1-c@BonyAyS- 9 idip:33430 (Im 1|—3|)2) LOoVE
(ES, (Msbizad $hnd0 tent - buty| 6

(3S) fazepan-3-vl earbamate. To a sol ution of benzyl

(35) [3(S§-B-@ntino-azepane- 1 -carbonyl)-5-pyrazin-2-yi-
bift O)Mcﬂ{ﬁk{}gtﬁﬁ u?Iram noj azepane-| -carboxyl ate (1864 g, 5D
3200 nL) was carefull y added Pd(OH) 2

resullthlaﬁi’teﬂ@y@ituéﬁm was stirred overni ght 3t room

vmsed? Ghe e el E SR AT BPR, Ao gon and sgne.

concentrated in vacuo to yield the product (10.5 g,
98% which was used in the next step w thout
purification. 1H NVR (d6-DVMSO, 6.61 (d, IH), 3.41 (in,
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2H), 2.83 (in, 114), 2.69 (m 1H), 2.46 (in, 1H), 1.68
(in, 2H), 1.54 (m 21-1), 1.44 (m 2H), 1.38 (in,
11-1), 1,37 (s, 9H)). LCVMs (APCI, M FH=215). 20

t eed- but yl

W@ 39F06p143( 2- C(ami nncar bot | yl Zami nol - S- nvr i diPRTABFI04/805400
| si envl } earbonl azepan-3- yilearbamate. To a sol ution
of net hyl

2-[ (am nocar bonyl ) am no) - 5- pyri di n- 4-yl t hi opheue- 3-
carboxylate (140 ng, 0.50 mmol) in anhydrous THE (4

m -) was added a sol ution ofs[ Me2Al - tert-butyl

(3S) azepan- 3-yl car bat nat €] (3 equiv) in THE (4.75 nl)
(which was preformed by t@hygmpRddi tion of Me3A1(2.OMin
hexanes, 0.75 ni, 1.5 o

tert-b hawrei phene ylig-acid (Si-agens
mtoi) in 4 nL of THE at -78 C follomed by marn1ng to

room erature and stirring for a1 addltlonal 30

ﬂj’oﬁjg' lgdat 1 aa somtmﬂbf REpg Béﬁauﬁlﬁcéﬁmﬂ)z&ﬁﬁd]Lmomthﬁbpl{cﬁa-%as

OC E q[gr:e are c%eor@‘géjto%é 3/ ?:ﬁgﬁ’%% 601 ﬁli yd%)féls THF (20 mL)

wagakicd vm can'ﬂiea sedhgioh bf [vips 4l aph sttty 686') BHrinnazeEe c-Wasrheglate)

R B SIS SL AL A IO X 0 8

selejinact &g 3Sidemgurerine- Ao iHteEs 83 1§ BypD mid el THF at
o€ R A V200mE Qﬁ@i%pl?{) zﬁ%/ M%&leu’h@ﬁ!—w% sHAEY o rt for

extracts were washed O, brine’and
1P RaBhs sy tionpi s e FQS‘%Fd&hQ/Q aad pH"eaqvetuy ﬁ@léﬂ%éf R@Fhelle’s salt was
allel kibivab h@ncHe BE@R. Cie Dri2B¥ouNE faNitiochddentbed ZEORTANd B,0, the

|l e conpound as a vyel | ow

%g%dgygi%&?g&%wﬁg%ﬁi@%é@)ané the combined organic exl:racty s were washed
witB H,0 Shrin ar, dified @4 g80RY AvepdratioR fdve ﬁyﬂhl} y&losblid] iPRrificapdrr dyh

YO RS e b B bl o n ot SRS
MrdE$62)To a stirred solution of tent- butyl [(33)-I

-({2-[ (anrinocarbonyl ) am no) - 5- pyri di n-4-yl - 3-thi enyl )
casbonyl)azepan 3- yI]carbanate (60 ngy, 0.13 ntnol) in
. 364 h hérie

c!fgboxﬁm% nﬁJ a\)soiuha—rhtﬁ’ i Pﬂn}éﬁ '@S) P@i{é r{@%\é ?}dﬁglz'n{mo "gg"%m

e residue was redisso In met

ﬁewﬁ enbarpeRnairrger e apueiiaky2 me Oy ene) udey PMF (65 mL),
P@@ %Nstﬂmgﬁ C@ﬂl@fn )'\WB& b@de& Q{ d 1ﬂ1cr0(~415b tﬂ% and %@esultmé’fniw%ﬁ was

pggq_chw:(lgm 9gep) i‘or éO @gls(laiethszw)ne (17’30 2@, 0. ?%)qnmgl) arﬂ.qylr(nethyighgl
a&e’f}’;yne@ L, 3498 we%ded%n@ﬁle (ésﬂtm%ﬂ}k& m)%tu%z{s 'hEbtcdlt@)40 C for

211
lzqszp@ondwa ﬁMé)é@ qu@wh @HEMI%HWQ gu@mm rézs w@ctm e Was
cHRGB0 HRAnPPrRRALLARMS, ERIRIANHIE [@seﬁa%sqaﬁr W AactdGuim

a ropriate starting materi al s. anpl e Conpound Nane
c(@mjl_qngl e §Qabingder gaﬁlép:g@):ts were Washed with H;0, brine and dried (MgSOy).

Evaporation gave a datk brown oil. The product was used in the next step without any further
purification. LC/MS (ES, M+H=379).
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[3-((S)-3-Am no-azepane-| -carbonyl)-5-pyridin-3-yl.
360 thiophen-2-yl]-urea
[3-((S)-3-Arni no-azepane-| -carbonyl)-5-pyrazin-2-yl -
I0 361 hiophen-2-yl]-urea 11 (3-((S)-3-Am no-azepane-
WO waé/p@é(ﬁ)” ) -5- pyr i mdi n-2- y| 361 PCT/GB2004/065400
t hoophen-2-yl]-urea WO 2005/ 066163 PCT/ G1L32004/ 005400
_f2 Exanple 12

5- Et hvnvl - 2- nr ei do-t hi opl reue- 3- car boxylic acid
(S)-azepan-3-vlamde tent-hut 1 3. -3- 2- am nocarhott
1 amno -5-brone-3-thieu 1 rbon 1 am no aze ane- 5
1-earboxvl ate. To a solutlon of met hyl

%’t{q ’ Tar 13;? fo]l_utbm of 2~
[(smwowhwyi)arrnmﬁﬁh%ﬁa*@mmm 51[(2@nqﬁmlsﬂyl)ﬁ@naldibllemev¢ -3t
cz%r@cg(@hﬂd@ &, S8k LRy Phr {1%&%@5@%4 %foluhQ:U&VﬂBAF (SmL, 1M in THF)

3S) - 3- am noazepane- | - car box in TIIP (preformed
al thé yeenliingrosyngs mads visehr o wf e, reggtion i Biews partitioned
bmﬁeen]ﬁomaiﬁtﬁm@ aqu%&ls Wy bxOhs @i trabt@dl Wit B0 (3x) and the combined
%@ - 3- am noaz Eéﬁrbox |.ate % 55@ 18 rmmol) in
it Xt i Vgeieq (11 e eIty ée%ﬂﬁéﬁf& P ‘tap?lfltmg%%tblwn oil.
Thodesitdl cbhmﬁj)ld whheolsteddfle pufigcafioh bBISOHFLCAR pM@ISown solid (7

Rt 8 18 BV KM EOolHBLS aol uti on of Rochel e’ s

salt was added slowy to quench the reaction. The

m xture was partitioned %%i"@%'iﬁa OAc and H2O, the

aqueous | ayer mas extrac Et OAc (3x) and the
B dippre pgigly Y pepytie aicid ()plperidin-3-tiamhide
and drled (NgSCﬂ) Evaporatlon gave a pale yell ow
SO|Id Purlflcatlon b 15 G Ison (59@95961120/NECN)
l{trighlorpa I arboayliag ophenea-scarboxvigte. Toapgred
s&lﬁﬁn of Mhhﬁ%ﬁaa)mot%ph&mm&ﬂ@maa (11: ognoR %mdﬁ‘m Bnhy@a@ THEF (216

oA Teo o st B g S 8 el over  eriod of 20 min.
A@&S)'e Gid{tiof 2ad doaplenog pedigingel fHrari mal thdredrion®irdd fo2 Bn additional 1h

rb am no ate
atdoégr? mﬁ%!};\f%fen%%/ ‘I:);QSB{?FPI ?d%aé)v Q r}am%g&)(ﬁ;ha%)% 0 (giv6 tlSe][‘t}le c%ound
(P12 &ngl) offvekies sbiah dibd producawas wsedomheactt gtop withvoht adye’urther
p&ﬁﬁ%ﬁ &E Fy&gup% sy purged with nitrogen for 10
r|e 3 ?fB

m ns. ,tL, 0.92 mmol) and
Mwmulchlumacetvl}am!no]carhonvl} anmino)thiophene-2-carboxylate. To a

solution of methyl 3-({[(trichloroacetyljamino]carbonyl} amino)thiophene-2-carboxylate (10.11

g, 29.38 mmol) in glacial acetic acid (146 ml) at 0°C was added slowly a solution of bromine (3
equiv) in glacial acetic acid (38mL). The resulting cloudy solution was to 70°C for 3 h
whereupon the mixture was cooled to rf. The desired product (white solid, 12 g, 97%) was
coliected by filtration and the filirate was washed with ether and dried under vacuum. LC/MS
(ES, M+H=424).

methyl 3-[(aminocarbenyl)amino]-S-bromothiophene-2-carboxylate. A solution of metlyi 5-

bromo-3-({[(trichloroacetyl}aminojcarbonyl } amino)thiophene-2-carboxylate (12g, 28.3 mmol) in
dry MeOH (60 m1.) was purged with gascous NHs at 0°C until the solution became clear, The

mixture was stirred for 20 mins at xt and evaporation gave the desired product (7.8 g, 99%) as
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acetylyne (65 L, 0.46 mmol) were added and the
resulting dark m xture was heated to 140'C for 1200
seconds in a SM TH PERSONAL CHEM STRY @ m crowave. The
reaction m xture was 25 cooled to rt and partitioned
WReeWeee16t OAc and 1120, the aqueous | ayer wA§T/GB2684/605400
extracted with EtQAc (3x) and the conbi ned organic
extracts were washed with |I'120, brine and dried
(MgS™). Evaporation gave a dark brown oil. The
product was used in the next step wi thout any further
purification LG M5 (ES, Math379). WO 20 0 5106 6 1 6
PC 1 62004/ 005a00 - 63-

“%55 Ly PR, DAL B8 7 B PR & LS ris b
3@ﬁ3€$,¥ffa,rﬁcﬂd6](ﬁﬂ\lls'[+}(“38®) azep an-3

-yl]-5- (tr| met hyl si | yl %et hynyl ] thi ophene- 3-

! ' jngcaronylianying] Schromp-2¢thionyiiceprhwadl-added a
aﬁﬂ\ﬂéub@‘[ﬂllﬂh-—@ﬁﬁﬂi&%o a%MJ!icﬁl oﬂ?l%\‘)h%[ ﬁ!ﬂgmﬁ&%bﬁﬁﬁ%)ﬁlbm

e mxture \/\ané‘ﬁe it The reaction
BOEPefEc AR { i d ’f’smlaf’é}%%’r?" H @%waas agdeg g solptigy of
{qulcuswtﬁ)(m) 3viEnopipleridind- Bek:diixyibte Fb OAF ((Sx).) @amh Wwiepreformed

PR o g B0> AE b B S R SRl AT e ™

ad:emplp@dilr@dmarhuxbdatW\@SF g SH)R atet) TR st -PRICIahd hatesimglyyllow

s@l‘tll&lqgés HE%? ﬂgﬁl %%Fp@rﬁ?h%%lﬂig c&c regﬁﬁng%(ggp%rcﬁow oRion was

“allﬁdlj@ﬁ @ﬂ%ﬂﬂw@/tmm&hmtéhlﬁf@mwﬂmp Hidhg eeagmm awikforeyas eooked wth ice
aﬁ@anﬁatéa%wnrbf§ocaéh@ma%aq SREY lquélc%%l)é( Hei%alogr'ﬂ%%ﬁxdlrc was

am no carbon | am no thi o hone-2-car at e
paiifipned betwees IEIR A ORI EROnthe 3igppous layer was extracted with EtOAc (3x) and the

c&n@ﬂa‘drb@gamc ephen e\re?ex@an{ebwm am(lélzna%ea %mt%oﬂa{bn gavea

a[ ydr ous THF g % added or oacet
?%8@%&?&% {rifisatepn by Gﬂi‘@é (fﬁé?*r%ﬁ%w ’gﬁe@%%a‘%ﬂ}ﬁ é?bff%fbpr?fhc‘ﬂ
(20 g,M0%%) as off-#kite sbIRE 'FRNVIR Gorvwa DM s0Rbales (ﬁ 1H), 8.02 (s, 1H), 7.89

at d n irred f

GBF EP8NE St VAR Bl PR LOSEU 6 8 0028 iy Ao e,
lrjﬁ,@dwéi), MEYs,608),di3dd¢a, 1), LCMS(E8iMHI+4a@8yi ve the title
compound (99% as an off-white solid. The product was
used in the next step W|thout any further

puri fi catiabug {316 kA fyDka ey

S-hr omo- 3- ( (I g, oAU RAGELY 991&% &1 ami no)ti
ri opltene-2-car oxy thyl 3-({
[ (trichl oroacetyl)ani no] cERBEA }

ré-iﬂlﬂitf! @S)bl[ﬂ @%ﬂﬁl‘béﬁ&@_ﬁ%ﬁ@ -@tbeon(olﬂﬂﬂe]ayi} &rbc%ﬁ)aﬁﬁnom idline-1-

aci al acetic aci
°§P88(P§F (0% 226 Frresr)- %ﬂawh?éme@or%aﬁpléf‘*?ﬂﬁ "@3 éé? fnol) aad
canrd dathoase (2,90 88 1l .96 kel ﬁ.@ﬁldkﬁdlﬂzg icd mtdue &Q}at& (3GRL)WAS1,4-
on,the m xture

d}Ofcane%]Oem ei] e Sg@tl%}%ﬁ§8¥ ssc}%q@biogz SPquym ag m&ogeg —}’g}gad\%@)

. tdakie bipheghbapliye Wislatided (150 Mganol intnei) fd the soattien weishd @B

reactgorr]l 1'1%}{11116 wasa{] categl ?%QC Qles{irrl\{}ga ?01 lllm)ur L'ICJ:JIG aqueous layer was separated
and ethyl acetate was added (20 mL) and the resulting solution was dried over MgSQO4 anhiydrous,
After solvent evaporation the residual solid was subjected to flash chromatography on silica gel

(40 g) with a 2-5% methanol in methylene chloride over 30 min gradient, The rnain fraction
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(ES, ML-H=424), nethyl

3-[ (am nocar bonyi ) acni nal - 5-bronot | ii opli ene-2-car boxy
| ate. A solution of nethyl 5-

broxno-3-({[(trichl oroacetyl)atnino]carbonyl}

Ve eYeit3ophene- 2- car boxyl ate (12g, 28. 3 mbICI/GBI004£95300
MeOH (60 nL) was purged with gaseous NH3 at OC until
the solution becane clear. The 30 mi xture was stirred
for 20 m ns at rt and evaporation gave the desired
product (7.8 g, 99% as WO 20051066163

PCT/ GL12004/ 005400 -64- whi t& solid. rH NWVR (300 MHz,
DMSO-d6) S ppm 9.35 (s, 114), 8.10 (S, 1H), 6.90 br s,

cgﬂ_tgmed u%?%%g&x?s enﬁllpﬁgosgln.\lrb%:%l ag%s ﬁ%ﬁ %)to ﬂasﬁ ﬁﬁ.\‘{)!ﬁ&g%‘%hw gnder
@rswéhwnsimoxﬁrtwffqr‘é{ hﬂfpm{hmsweﬂ (316t 1681 9@4 M$ BS+ A% (3+1); 'H NMR

(éQthzJo@m ?15 ﬁ%ﬁ@é'u Z%?P%M %ﬁip Bﬂ] fi? 145 18D,

br anot hi ophene-2-ca
4TPIELrE, 38, #LU)S (mléi)aﬂiﬁeal Sﬁ(l&éﬂﬂtt?’ﬁéﬁ?: zer(m JEYRBIH-1.49 (m, 13H).
tent-butyl (3S)-3-am nopiperidine-I-carboxylate] in
THE (18 nlL) (which was prefornmed by the addition of
Me3Al (17.2 nl, 34.4 mol JRawe® sol uti on of tert-butyl

3-Sle1dBL Qﬂ(hﬂ)%héxﬂrhﬂ&vlohm‘:}l@r P@@ﬂ;/h@to@g &8, 148 rnn}nT) vius added to
nano and t he resul tlng ye
D3 Gi |;61+ 3»%11@?1? Y"F]éﬁméﬁg apthpaplingwirkagpingdbefronpetrabasy 40 °C.

AZBOnS HRitR S &Jhﬁigste@ @%o%ﬁéekogﬂnw (ygﬁ'ﬂﬂL W8 Sk \W@r q}%g slowly.

toit and stirred overnlg hi s te er at
ThesagtipHRixrs vareatohs 58 o F‘@dwwoﬁﬁaﬂue@hk@ﬂﬂwmddWan paitions

(0150 B0 n¥o) RRBHBIhGASLHGAKS terﬁ@e?atﬁ‘g %éjaéfogee : V\g'gé;ﬂgte@uuon of

reactlog/h The(gﬂxture was partitione

ERAY P Y e e a &{%ejva%ﬁlrlﬁ%rhcwaegnaésavpgew@fwfqactep@azeure

re(aaﬁé)l 1407, Themixeiais ﬁ@cﬂve@rt(gﬁiﬂ hlﬁi Bt RGBS WateBic¥aRleq slowly
% H20, brine and dried % Evaporati on gave a

‘{S\fé sogf ﬁ’ﬁ"gsép%%?q s fifsered ¢ff, é‘ﬁf W@‘ﬁe ‘V“t@ﬁ‘t@' @t the filter (6 x 50 mL) and

o9 v*'agﬂrkengiﬁ Qredv: ¢ y iedo nirytrous an
the % o %?4 o Q\Aéﬁlntggwgo%o:mgo d@&'d&@@' @Fﬁgg'@'\)f_tlﬂrﬁi ous and
st vt 1rd abtoyn i1 e i piviseisg o o
ch’kdma‘té grapy d sifidargst (1 ﬂi‘@) with aQﬁ Asi %‘ ethy]l Idetatedin K&aﬁéﬁov@% min

grj'a_r"l_Jﬁ:nt ’1(h§ ?zh Se'ft'?ﬁg# actign g'&s C(optﬁ:ted apﬂ wasgzgqug,telél) fogdrypest I&rg:g(}ue was
ret:x@sththdlfrgnh hétPSYol thér. (1 5K e vk sasthe By AN .26 %). MS

3:
ESRNT EB Cadi0A05 A0 47 41 . 2 i, 604 ,
1{)Route A) tent-butyl (3S)-3- [({
3-[ (am nocar bonyl ) ai ni no) - 5- br ono- 2-t hi enyl }
carbonyl)arnlno]plpe2|d|ne | - carboxylate (1,000 ng,
2 : Xyiage. B0 Hidm (rbtRxide LYy

Wﬁﬁ%@? E%%L 1§g&o 3‘%@ Vﬁgglbn?n 2 LS r(é x%%? 1:\%é£{eg1ynp?§gllym3te (1.341
mhnich nlanD ‘Q@ addedwdthetiting Toithe brofmesoBGbruEdh 3 whisroce@as sed
ﬂﬁ%%ényl)%l&ﬁ&ﬁ@{%@pg 19%{09%9 addgnﬂn sﬁglll HJRLJnQ)and the resulting

cream-tike mass was heated at 76 °C under reflux for 20 min. Ethy! acetate (60 mL} was added

to the cold suspension and the organic was washed with water (2 x 50 mL) followed by a dilute
solution of bleach (50 mL) and saturated aqueous ammonium chloride (50 mL). The organic was

dried over MgSQ, and solvent evaporated to afford a brown solid, The solid was subjected to
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tetrakis triphenyl phosphi ne was added (259 ng, 0.22
nunol) to the solution and the colorless reaction

m xture was heated at 75 Cwith stirring for | hour.
The aqueous | ayer was separated and ethyl acetate was
VeQI B (28 nl1l) and the resulting sol uti on WRETHEHBR2E/ 005400
over MgSO4 anhydrous. After solvent evaporation the
residual solid was subjected to flash chromat ography
on silica gel 30 (40 g) with a 2-5% net hanol in

met hyl ene chloride over 30 mn gradient. The main
fracti on WO 20051066463 PCT/ 620041005400 -65
cont ai ned traces of tripheny ﬁhosphine oxi de and was

i o h
SRR A e B B (0P TR A0 P B dBT R e B e
Ty firsphARcBEOwwasGts: depited produwme op@@@l jer 8Ofbrivez pf BlviMs A%n

ogfﬁl)v}}iﬂe'g%}iél 1(§.3§ir)% ’%&ﬁi&iﬁg ESL- 2% (L\?bﬁ&n( E%_cb,g?o? ﬁ]ﬁfzﬂ;&?s—?_m
(18, BB, B0553.06 (m, zzam)s,'%gs,sa) 3.42 9frs2HR B BY (s, AHB9- 1. 49 (nt,

13m 5 (Route B) (2E,7)-3-chlo
ro- : (3 quonPohenyf)aery IoII|tr|Ie PCI13 (13 049
Ah L H » ] ] 3 LI. N L

al\Mn'bhj @Iﬂuﬁfobﬂlﬁyl?\ﬂlgp?ﬁggﬁ beﬁ]an {el(fs W?s d1ssolved in dry THE
enper at ure ter t

d&fbwl caeleditoz 73 Iy JFI@H@GQCQWW@%H%E (1915811, mmwowmmﬁc)d Wikhs
9tﬁﬁﬂ§§hd§ﬁ&\r@%¥m *R am?edrt@@%h'lsmn M&rﬂgl% 3%@:&;@%!5&%0?{10 2P)

C and | am ne chl ori de was
W@wlda‘!s#mﬂy TOFieRS Jrore Ayapeinted ader mdisied Pleersurp Yae white residue

wWaCSIRRAAAUE B! @b MNP R diliSRiadR e @Yk Whd AfaQs
t.0 cease, Vﬁen tﬁe gg%ltlonrvasu}lnfshe d the |§tg%9f$mmmu

AR REg Rl R SMREIREIG TRERRe RO YA sRiverevers evaptiaed to dyness to afford

a Wiite pivdet) (TBe Wbi® palv e Wadksubnsddiis ha nﬁthmm}s&l) gk AiibRE to cool
Water/ice alas,

e .soljd.t
SR E DA d3 880 o GRLERR i SR apoppponia
(286 glt P19 MY mmgs Qvinl)) Imuﬁmbedssmblng@s 23 akem, 8.83 (s,
V- n. was [1ed over
1 5 e e SR oo i R o Lo it f or
a brown oil (12 g) . The 0|I was subjected to flash
an_si,| 15-25 %
RS SR AP ec e S G5 Bl The
C@épmﬁy}awwlnng ld’iwabtarwaym M@Ml &¢tmthoeanitbnyirsnino]-5-(3-

T, | zed
TRASHRRIRFGLRACNIERR 0100 345 B ERIPIA g
cepdd t@{-]83’0334019t10n236 fe@,()butym/BS‘EB}aﬁ@ﬁplﬁ@ﬁhr(eN/Hdal)bpr]dfb GSIW% ml, 9.6

A 17

o QeSS ool it bl B it o, 10
el )nvah advigd. 2o st thiaahemnﬁ@@() uh, hetnol indeadd&o lﬂyz previousty

(Y nol
PPl el er R AR S 18289 RIS £ 1 05 A0S0
TORFHSR UNRS WAt esHed Wit R0%t aqpeonBochalis’sshib The owmisieyen virowrparated
arlddbe @eo%s EiD(LI QﬁfaQe)@iagtéi with ethyl acetate (2 x 20 mL). The combined organic was
dried and solvents were evaporated under reduced pressure. The residue was dissoived in ethyl
acetate and was washed with aqueous 1M KHSO4 (2% 20 mL) and brine (2x 20 mL). After
drying over MgSOs and solvent evaporation the residue was subjected to flash chromatography

on silica gel (120g) with a 50-70% ethyl acetate in hexanes over 45 min gradient, The late eluting
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fl uorophenyl)acrylonitrile (2.724 g, 15 mol) was
added in small portions and the resulting creamlike
mass was heated at 76 C under reflux for 20 mn. Ethyl
acetate (60 nL) was added to the cold suspension and
WHgisPegarsi ¢ was washed with water (2 x 50 mPCTRERPGREHO0
by a dilute solution of bleach (50 nL) and saturated
aqueous ammoni um chl oride (50 nL). The organic was 30
dried over MpSH and sol vent evaporated to afford a
brown solid. The solid was subjected to WD 20051066163
PCTI G 720{) 410 0 5-4 0 O -66 flash chromatography on
silica gel (120 g) with 20%YV/v ethyl acetate in

nes ..QVv.er actio
BN o o Pl rer B b et oat b el of
fh@topmy&zalsewﬁcaxhﬂnﬁl} whing)pipalied -aRoRB2e, fhat 6@s 5 ted B glassy
S : . w30-.1,2
P a8 6b0 Wt S e R e od B b g w30 "tk 020
(é bH$ 7.98 Krs, 133},8’455@42 31, 3K), ; 2f(3t1\1f&5|t)h@1$? (blls 13), 3| ;5 (Il?]is, 3Hr)], 2.74-2.72
r uor opl i enyl )t hi ophene-
5. 205 Dok e ve et ffe 220 PSP
an1no 5-( 3- quorophenyI)thlophene 2-carboxylate (2.517
\ 0 ik . and ﬁa:sﬁoohed
fﬁﬁBPt}’i G- %{Eﬁd{@dmmcaﬂhony@tmmo}h@ ﬂambphdmei)&eact i on was
0 , v nol
t@ugﬂw)i} §Qah 8RRk AAM L W&@@g& Ba OV G0 ARLOANP
WB@K mbhang HEHCYin digraad (lgﬂrﬂés 4dmecl) Fhe adﬁihd wmlerceslme g °C and
t%luﬁ&ﬁpae;,@gﬁéil ﬂ:nn.’»hﬂﬁ'g ﬁ%@ Q(lee(ﬁa% 5%]7& of28 g?d%Mem%s@mE Qndtthe

nmet hanol
f?Sé?GﬁW?Setﬂlﬁé F@FW@OK‘ méh@ldwwprateﬁ@ dplesehbispragederc was repeated 5

tiﬁiéa&@ﬁcﬂﬁ @ﬂh:ﬁe@:o@ﬂ& MBS SolldOvad EfsQvdd irBwid '( f{}emlfb%w ﬁﬁele Lhe so(]:]vent
s suspended in_hot nethano

2P F‘SR%E‘OQ(% gopbilioetog ofs I RR R T éghtTﬂ@stfe fid @6%@5 84%).
M$ E$-escedvamg! mmmactumdd}esoemmzt)@wfs somi) a3 Ens 21%) 8.28 (s, 1H),

I d powd 15 (2.861
ST SRRkt b, 206 i, o wus s iy 4 o,
2&)33)0(2932(11111{&),1.?9-5.45(?11,59)(l n, 3H, 731-7.24 (rn, IH),
6.86 (his, 21-1), 3,84 (s, 311). tort Butyl
(38) 3-({[ 3-[ (am nocar bonyl ) am no] - 5- (3-fi uor ophenyl ) -
thlenyl]- carbonyl}atnl Hxompiepdr i di ne-t - carboxylate

was di ssolved in THE 20 tnL) and cooled to -78 C A
Aflslywasdpaded witkisr=Ugtyi {#P)-3-{({3-{(aminocarbonyl)amino]-5-bromo-2-

tt(wﬁb}ca%bcﬁ AR ﬂg&idﬂien%a{bo%t@g%}ﬂl@& &if §xa9%§e 1@}(106’111@ 0.25

I F
HF%WLPWP%%Y Fﬂand Kiranm s woﬁaLCqu@a (zm P-8mrol) and

PAEHR, (2. ANipd% Qi) 28 whd R g@m With pigb€en (2Q 0 Wlins, b@oxaﬁerhﬁh M0 were
revjously 8re ared sol ution of

o R e R e bgien 95 T BB ves Bl oregpl o £
add thenxaue Thdileet dndbe fieae t»hmasmmlumom@%&\@%mam tobs

0
wgsg'lg%}gvg# ggﬁi%m@%ﬁﬂ%mc{a (MQ'gSB% ﬁvapt;l;at%n%g e%,nyleﬁow ol \glnch wass treated at

0°C with a solution of HCI in dioxane (4M, 5 mL). The resulting cloudy solution was stirred at 1t

for 30 mins whereupon the solvent was evaporated to afford a pale orange solid, Purification by
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and the aqueous | ayer was extracted with ethyl acetate
(2 x 20 rnL). The conbi ned organic was dried and

sol vents were evaporated under reduced pressure. The
resi due was dissolved in ethyl acetate and was washed
Wi ehsagu@ous 1M | ES04 (2x 20 x01.) and bri mET(GBGOG5400
m.). After drying over MB804 and sol vent evaporation
the residue was subjected to flash chronat ography 30
on silica gel (120g) with a 50-70% et hyl acetate in
hexanes over 45 mn gradient. The late eluting WO
2005/ 066163 PCP/ 0B21304/ 0654110 -67- fraction was the
desi red product, tent-ButyI

éﬁa@%ﬁé[— F‘% ﬁmggﬁ%ﬁ ﬂépﬁsgr%grﬁdict s NMR (300 MHz, DMSO-D6) &

p@mzm)plﬁpem; ainrierl --1garhoxs) asse., 2. stmag 2 Ltm 09 Spiakes Hﬂﬁ 9P

3/ Iéébs 8}3(16% Iﬁ)&é% &%ﬁ 61%82@)(7 %B(i ))F"'47 %g%n%%lsﬂ) 7151_%) 7.98 (m,

17H)§6)9((¢!mfs? TAME )N H) B.25%s, VIAR.6E (n 2 BH).91 . 1214), LOMSIES) M+H=401).
6.67 (brs, 113), 3.75 (brs, 3H), 2.74-2.72 5 (in,
21-1), 1.83-1.54 (m 311), 1.32 (s, 9+2H)

5- (3- Fl tt ur o- phenyl ) - 3- urkisianiplet#5i ophene- 2- car boxyl i c

aci d ( SpndiyPeulidladphbRY-dehoxif
(39) - 3- - [ Caii nocar bonyT ) am n
2- th|enyl]carbonyl}an1no)p|perldnle I-carboxylate
(916 tng, ama&tmx ft’?@fr(aﬂﬁ:ﬁ)‘éﬂlb‘d Dainfnol 9-pitBitvRanol (7
m.) and 4M : 40 nnn was” added
whil e cool i ng™$ LA 4-1-5¥rboxydate

3hours. The sol vent was qm&ﬁmﬂaged under reduced
pressure and the residue was taken in nethanol (20

m.) and evaporated to dryness This procedure was
mﬂpﬁéﬂmvﬁz (fl(Enieidorbare aoylsdpheddBefbidylite. To

I AW TR —
(ﬁ%&ﬂé 4 n@mihmewdspus THR{14) eiL)) ot°€ wlab slowi 6@ledricBiditpcetyl 5
zJM@aE&%‘" (Z%gﬁ E)%};\}ISB Mm%tg%e a%g Qod\/'\;%)ﬂ]% 13 qgei_é:ﬁr}tmg

, 114)
}? o]ytlgggw%slﬁm qgifgr) an at;lrdlwal(!ahat Tyg})temmramge ‘Q’]Fﬁ‘c qﬁ}r }Qmina
pizciBfeatd BhSed. Ghb de\é@éd%t)duct%uaggbtﬁnéh%y &?T&allorzzl?ui»d.g%%%nger §Zcuum to

g&"‘ BEé?éfFil@ﬂWtSH‘i“b(ﬁﬂ éﬁngﬁﬁ)\/l Hé’”ﬂ% s @Mﬁr&)@ Hphebrs. Bidd2@émey 1 8

703,36, 161 § 5)72 R4, RAY § a3y banh dexu,A 4 as kuwasos! 03 onvs
with tert- uty

(Q%ﬁhﬁ%hf?¥ﬁ {(an1nocarbony|)an1no] 5- br ono- 2-
t hi enyl } car bonyl ) am no] pi peri di ne-| - car boxyl at e
nnnol ),

1 R e ER Ty PR G e Rk b pone s sk
cTSRPER ([ 285 35 mnkdl)B riRdb)s E{Rﬂ(zotﬂelfﬁ%%)léed 6 2e1BidAGs AI-3-
(GBS0 55, UL 95K M0l OGP L0 A N i
wid etfomedg the it e MB;:QQ@MM h&Xakes, 7T, M2chdb1RtoWaSIution of
L 890 g L LAEE WSl LRSS or v
all-Z8/ e foligaysd by warming to room temper: aiure and stirring for an additional 30 min) The

resulting light orange solution was stirred overnight at room temperature. The reaction mixture

was cooled with fce and 2 10% aqueous solution of Rochelle’s salt was added slowly to guench
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washed with H20, brine and dried (MySO4). Evaporati on
gave a yellow oil which was treated at OCwth a
solution of HO in dioxane (4M 5 nlL). The resulting
cl oudy solution was stirred at rt for 30 mns
wihangupoid t he sol vent was evaporated to af f Ct/GB2paleEs400
orange solid, Purification by WO 2005/ 066163

PCT/ 62004/ 0115400 -68- Gl son (5%120-.95%120- MeCN)
gave the desired product. 1H NWR (300 WMHz, DWMSO D6) 6
ppnl. 46-1, 64(m 2H) 1. 74- 1. 90( m 2H)2 68-2.93(m 211)
309332(m2|—|)3 97- 4.13 ( 6.67 (s, 2 H 7.33
-738(m2H)770(s |}%777-787(ml

=7.72 Hz 8,.2
tl)ﬁéeactionrzl WG Jé:qugtglg(béphasic}_%géu%%n ¥ V(agmedl_to ﬁ)om tir@e@r%%g’stmga for an
additiendiQh) Thmizrampdsdilitsd BilPEOY lkadHaG, tiedgueblsilayer was extracted
v\’tﬁg %ﬁ?}gch(?%ragg e E&ﬁbi&%bﬁgm%c exthacts (vletq Wsia wktﬁlf%(g, %rine and dried
ABEP)-3EFapdratidn(zave arebardvevspiiy.alfmitingion By PleF{Biogga §PLC (S0,
5& %9@ W%k&%&&ﬁﬁ‘ék&eﬁ@gf}ﬂkm Rk LigheYeidw SRL POXWRIEDCL, 300 MUz

5%?61@1 Bphehigl 28, T30G2H).0R8 & dBE 800 (5) Hih HidT e Bdnb#3 drp
2%23)}(])3 :E:QQB?,%%@ %.ﬁ%(u?%)‘,’h.@& 82618, 19%) SLEASRAPEL EY I PR-Lk).

2- am no- 5- phenyl t hi ophene- 3- car boxyl at e[ prepared as in
Exanple 1] 15 (5.0 g, 21-(ﬂIeFHMAB)’ i n anhydrous THE
(140 nL) at OC was slowy added trichl oroacetyl

i socyanate (2 equiv.) dropwi se over 10 mn. After the

e 2 QiAo £RIVDh B 108 | caktdByIfBGHé) thidifenec3- EWBMVE&H UliaGfixture

“was stirred for an .addltl nal at roo tur
o e B0 e 3Ry Skt @Y L R0 Bk O B AS vol)
wa$ aldetdropvas: tﬁhﬂfaoametgﬂ ilmgydnhte (X.@&t dqoin) ia nakaidiytifiren (andle)rat -40°C;

k%%&%%ﬁ: tén(l)%@S (‘é l%ﬁnf %&h tLhD mellcl l\?,lv %s%gmgi Elgniﬁf solgﬁon]vﬁs émfgl to

0% 208 stimgd i 3-1 at t18 @mpkiatwieri he meldu@ (2% of4whits yeIhHmh Rolid) @,

Egﬂéﬂﬁﬁégﬁ% %Yd_lwatshm%w%tib zt§(|) E?]x%%% TRe fi Iﬁtft’% Waé'cglc!gﬁraté té?('}((;l)vel‘ed

lrsvrerm@dmyﬂ o0 g,{ﬁ{%) r VB raldE91 ] Mnléﬂ)c’fa}@cié,riﬁ),}&ﬁ?O (s, 3H), 3.35
(@t p)ﬂd}\q@ pﬁ.1133 arboxylate (15.0 g, 35.6 mmol) in
an'hy rous THE (200 ) was added a sol ution of

LMe2Al - 3- 25 (S) 3- Anmi no- pi peri di ne-1-carboxylic acid

nhe@vl S Dudnyd zm&ﬁaxlorézéce@ Mhihichiball «.H:Em{)&%n@ae)s &bdx§late. Toa

sﬂ‘ég@&%rggmt%ﬁ?&gmy lilgrrgaqq.ﬁzg ?r%ltn%]gz[}ggnérg Fiﬂ]flp)&kﬁép gne- caﬂaoxylatc (56.0 g,
1 eR)ivi3n @lﬁhﬂ@cdﬁb ped (1diveie-at 6°Caras ehsyiviaGded @isctufioarof bldtitngl(3 equiv)

1S 0 i Garom T TR b bR s dafrouf e

offnglan'lmdldsntcd prddet EDitersalyl) Fiseollaced by filmigpnlandyihe i @vgehed
eéﬂ‘eﬂ a4 d%“@ﬁmﬁér 'vEJuSrQ AVEL AN U vk CRPNISIPEL Y, YEE 3.85 (s,

reaction
3H), 3 35 (br s, 2H)). LCMS (ES M+H—425)

methyl 2-[{amingcarbonyDamine]-5-hramothiophene-3-carbexylate. methyt 5-bromo-2-

({[(trichloroacetylamino]carbonyl } amino)thiophene-3-carboxylate (75.0 g, ) was ireated with

saturated methanol-ammonia (10 vol.) at room temperature under nitrogen atmosphere. The
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30 was cooled with ice and a 10% aqueous sol ution

of Rochel l e's salt was added slowy to quench WO

2003/ 066163 PCTI GB20041005400 -69 the reaction. The
resul ting biphasic solution was warned to room
Wweppwepeiadre and stirred for an additional PEI/GBAS4/005400
m xture was diluted with Et OAc and H2O, the aqueous

| ayer was extracted wth EtOAc (3x) and the conbi ned
organi c extracts were washed with H2O, brine and dried
(Na2SCa). Evaporation gave a pal e orange solid.
Purification by FLASH Biota @ MPLC (5102, 5 50-70%

Et OAc/ hexaues) gave 10.9 ¢ 9% of a light yellow

re &Jo qﬂas 8 lc hﬂs fnd a wldﬁ)&h F} .'5'02 {1 ol
? g”}ns wjm%%gg@erf;%ed ani%gshe%mggbfb hqxé’ne Eﬁg_fé‘iq t]:lei c%iued%ﬁict
as&vl@t@ séi:ds‘ﬁxe(ﬂlﬁ]ate @@mnc]ent%@djto 1%@0\*%1' rﬁme drick e49 Olgq% 'H NMR
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7.72.(dd, 2 H), 8.03 (s, 1 H), 8.11 (d, 2 X, 8.33 (4, 1 H),
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5-(4-Carbamoyl-phenyl)-2-
ureido-thiopheneg-3~
carboxylic acid (S)-
piperidin-S-yIami;;!e

388

10.96 (s, TH), 9.29 (s, 1H), 9.1 (s, 1H), 8.40 (d, 10), 8.16
(s, 1H), 7.99 (s, 1H), 7.89 (5, 3H), 7.65 (d, 1H), 7.45 (i,
2H), 7.36 (s, 1H), 7.10 (br, 2H), 4.25 (s, 1H), 3.30 (d, 1H),
3.14 (d, 1H), 2.97 (m, 2H), 1.93 (d, 2H), 1.70 (m, 2H).
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( ‘carboxyhc acid (8)~ 1H), 3.84 (s, 3H), 3.77 (s, 3H), 3.28 (d, 1H), 3.11 (d, 1H),
piperidin-3-ylamide 2.98 (m, 2H), 1.92 (4, 2H), 1.6% (m, 2H).

34 15-(4-Chloro-phenyl)-2- 379 1092 (s, 1H), 9.12 (d, 2H), 8.34 (d,1H), 8.02 (s, 1H), 7.57
ureido-thiophene-3- (d, 2K), 7.45 {d, 2H), 7.06 (s, 211}, 4.21 (s, 1H), 3.31 (d,
carboxylic acid (S)- 1H), 3.16 (d, 1H), 2,93 (t, 2H), 1.92 (d, 2H), 1.67 (m, 2H)
piperidin-3-ylamide
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ureido-thiophene-3- (s, 1H), 7.77 (10, 2H), 7.29 (m, 31), 7.08 {br, 2H), 4.25 (s,
icarboxylic acid (S)- 1H), 3.29 (d, 1H), 3.14 (d, 1IT), 2.92 (m, 2H), 1.93 (¢, 2H),
piperidin-3-ylamide 1.67 {m, 2H).
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ban i ni nolthio hene 2-C |.ate 500
O R O TP ok R G it B Ve e
(Idaﬁ‘s'@non Braporsioingeveorpasfyclfovs@hd. RPunidication by Gilnon {%-95% HL0/MeCN)

ey 83t BTHPAGRRRANGS bt GRINN BLpplllls] or TP
PCT/CBZOO4/11054011 -99 (2.OMin hexanes, 5.0
300reidd Dni nfuﬁE‘tA ?&Mt%li P ertByl 093-

- o-am noazepane-| -
[« %[iﬁlﬂmﬁqarbmé)ﬂaleﬂf)dr@:ﬂaml}%wéa%m wp@ﬁlwmbwglam (P@ mgdr 26

nﬂ;QJl) if @.UN@CI mTIf"ﬁﬁdlﬁﬁié'th )Y wH SIS O Hirs 9t WS cRhdy %ﬁQQn
The r ea%t ion mxture was cooled 'to

W&%‘Hl‘l %é%dafcfﬁ%&gi B¢ e BTG Srereg sraed PRk Yagron e ée%%waa
diashtied insHOnY placedqueRcphilizago SieldeROitie @Bmpoli®as ikt WHa. 'WaSVIR

GRS 00T REAEED, 6.0 T B8, LG, BRI AHED s
Hoy g&viie (e MidicS3)wer e washed with 1120, brine and

dried (MgSO4). Evaporat a pale yellow solid.
Purifi catl on by G lson (%01%% gave 62% of
t he ti thRhenydduraidd-thiepls 1 acid (F)iade AR

M+H=383) . 10 3 Ur el do-t hi (c) hene 2- car box |ic aci d S
-azeS au- 3-

24 3y K A : gy ias Heng XA
a ﬁ&ﬁ:ﬁ@ﬁnﬁm@@h@t@%ﬁ'—aﬁh& i I’L&Q 1[@0;;1191@%%%@{@ (1I9 éra mohﬁ;

04%&@%5% was stirred for 30 ralns at
drogy Gtfayo el o ﬁf’é‘ﬂ“’d %’?‘W?WRI@GYW‘FW G r%&%%alovﬁnavera
pér l’oé oB Ol nri@n A Sevily e&ldh&zﬂﬁ%&ﬁmﬁ@ﬁezfprb(@ﬁﬂdid,%lmg@ﬁldrt&&bﬁﬂﬁl stirred

d.in HO a I_cegl a.lyophiliz to
P2y toRa T, T ot ponnn - a et b Bofior s bl conoun
(99%) as white solid. The product was used in the next step without any further purification.
LC/MS (ES, M+IH=421)}.

5-Phenyl-3-urcido-thiophene-2-carboxvlic acid (8)-azepan-3-ylamide. To a solution of

methyl 5-phenyl-3-({[(trichloroacetylyamino]carbonyl} amino)thiophene-2-carboxylate (200 mg,
0.46 mmot) in anhydrous THE (2.0 mL) was added via cannula a solution of [MesAl and (35)-



10

15

20

25

15 (d6-DMSO, 1.30 - 2.00 (in, 6 H 2.89 - 3.24 (m 4
H 3.99 - 420 (m 1 H 6.92 (d, 111) 7.38 (d,I H)).
LG M5 (ES, MtH=283). Exanple 175 5-Phen

1-3-nrei do-thin hene-2-carbox lic acid S -aze an- 3-
YQRGEBE neth yl PCT/GB2004/005400
5- phenyl -3-((I(trichl aroacetyl)am nol carbonyl }am no)th
i ophene- 2-carboxylate. To a stirred solution of

nmet hyl 3-am no-5- phenyl t hi opbene- 2- cat boxyl ate (1.9 g,
8.0 mvol) in anhydrous TT-1P (16 nlL) was added
trichloroacetyl isocyanate (j§395 nL, 8.0 mmol) slowy
over a period of 15 mn. After the addition was

SIRE -%Inﬁw% & T@ﬁ%z‘eﬁ’ﬁ G ﬂIeQ:Ex@Rfiacﬁﬂlgn BmtzsA??‘iﬁ\’l Bnguﬁxatues 1.65

stirred or an addi ti onal . The desirte
oo 220 Heplg 2 selytion gt %hdzmnérwet@@ g, £38 m@ﬁ@ﬁp@&ﬁ thL25 THF at

O su@&‘é?1 i t:’t Rirr§ilat € or T@ﬁm@' qgy &Eulﬂ@%few&ldtﬂn %vgseqtiﬁ €k 1t for

ﬁ/ﬁ}e{) any further %I‘Iflqjatlon
‘—’rm%ﬁ&an mlétum Yas gonleddo Rtepdp i%ﬁ%ﬁ@ﬁ@u@n@aka@a@q 4 sglt was
alddddio(vS) to gE@piame ZayoANTienix R v@s safititink OBktAden EREANMA 1,0, the

R T N g Ve  p—

Wlth Fafthiyroe eurbdrikl (MESER. E)wap‘dj.étlowa&c aqbeie gicllokmaoﬂa raukifiétion by

66163
e T I o
hydrpeasideresdt wry Obthfee(btafrdesmjwnaﬂj@ltnﬂq @mpmﬁld Iitba&s&luu()zzomN HClin 1,
418%«3&@%(3 g%)aﬁ%_sté{nggn forz; é@ %le rp Oi'h)e %Q(%fasoﬁl%rpﬂflﬁs%ﬂutgéwﬁh dry.
mgfhandligndthe sofyenis gr egﬂweﬁwﬁwasuum iThe fepigucavasidissdlesd inig0 and

pladdd1s » 1yoﬁmyer @sjwm & Gl Bhp oM Mlutelssam ‘ft@ﬁmtchdid Iﬁﬂz %Mso -ds)
it for reacti on m x re was cool ed

S 251690 G CRLSHEERUe D BF SR foIi15 7600158 (el 92795
@oapd . ohewky, irer<psench the reaction. The mxture was
partitioned between Et QAe and F120, the aqueous | ayer
was extracted with Et OAc (3x) and the conbi ned organic
extracts were washed W ERaild@f76 brine and dried

_zz_axsda&an’iéo E( %IJ(I) Gfﬁwauﬂ)ﬁn afmleﬁgtl Bfamlmgi(ﬁ@hloﬂl@hmlmbmp}tem t—
cegﬁﬁnytﬁhe?{g% 519 b9 R MRl Ttk &2‘% tvﬂs ¥4 tric f‘b%&,? socyanate

vents wer e rermve r vacuum
(- e@fdide welslanisewr yesgiof pf 5 mpino Aﬁﬁl‘dhe iisiewdas qqmaiete a precipitate

fdrnePihd |tﬁeir|@£|sl‘;\x/%&gﬂ&’e&fogaﬁ dA@itibdat i}? '1‘8@ mﬁmocﬁét v\.‘\‘ﬁ 'oBt%ned by
[ DVBO-
ﬂ?%uoreto ghve Fe 4‘@1333016@011(1%99 %} p.q)whgte ?deg Tl;@preqqut waf Pi‘)d nythq pext step
wih®B arfyi futhe? huikficatioB2L.c/ME.(BS, MAEs64H) ; LCI MBS ( ES,
MrH=359) . 15

methyl 3-[(amingcarbonyhamino|-5-(4-chlorophenyDthiophene-2-carboxylate. A  stirred

solution of methyl 5-(4-chlorophenyl)-3-({[(trichloroacetyl)aminolcarbeny!} amino)thiophene-2-
carboxylate (6.2g, 14.3 mmol) in anhydrous methanol (30 L) was purged with dry ammonia for
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Exanpl e 176

5.-.(4-Cnhl oro-phenyl)-3-nrei do-thi opbene- 2- carboxylic

acid (S)-piperidin-3-ytam de nethyl

%‘54 chl orophenyl )-34(f (trichl oroacetypam nol cabonvi }
WoYMi3cphene-2 20 carboxvl ate. To a stir PEYCB004/005400

sol ution of nethyl

3-ami no- 5-(4-chl orophenyl )t hi ophene-2- carboxyl ate

(3.8 g, 14.3 mmol ) in anhydrous THE (28 nlL) was added

trichl oroacetyl isocyanate (1.7 nL, 143 nmL) slowy

over a period of 5 mn. Afteg, the addition was

conplete, a precipitate forfred and the reaction

2§tnluﬁsr & f %&nﬂrtoxla%' tlb%@ at LD PreIBJ?%gg %}Ia{ ?b er%do anlc'i Q:hc roduct was

tal ned
15(09’@%"3@@3%&1@%W¥dﬁLQM%(I%§EMdHE$11\Nas used |n the next
step 25 without any flntlrer purification LCIM (ES,

S unirecarionyliamingr 3 (d-chlorqpipmslichheny| ) t hi oph
Zamai )ﬁiﬁ 1 eridinS1-bdrbOFIatd Q*olétsblgﬁchff nﬂﬁyml

f?;nﬁé‘w‘fl%'a?w%aﬁﬁ ghlaw%%eé&ﬁ;@g&egé’ e Bl oy o
alyidyodls THIS (20eilh anotddédda cdnpuln@shpish GE0cWAItaAd x&r:sbu@mmm a

kﬁ{f’a&é@gﬁ??%ﬁ% R g RefR b Aoy

hegageso sl \28 ahngnbido & badutjpn o tlatbueb@.5)-1-sohatieadiny: 1 -carboxylate

(f 94 5. g]&xﬁr&}p 1{ %dé?ﬂ/‘gﬂ(‘lﬁ %)o ??%Sﬁfgﬁtg‘g@gn )%’ Tg?ﬁjrﬂ]@o {4ming). The

1?6141!1&& YGIH@W SitEon yay stpred aprhfor H) 1t Tharchainn mixture wes dooled fodi Grand a
1b9: 284 ohBdiEof RhGheBe’ §§%1|1tlx'~$ah Qdale@éloxﬁ? '%J"%encﬁ the rﬁalctéonh The mijxture

%éam rrocar bon 6} am no] 4-ehl oro ene-

P plieaveen | f’@an‘éﬁﬁ ﬁh?&ﬁl}eovwayeawm wm@%foﬁx) and
tiel cbﬂlbiﬁﬁﬁor@d{i%ﬂtrééts&refe&%hﬁd&qﬂi I-ﬁ@' Bink: @x[li Rhed [I\w ﬁ%xaﬂon
Ieftlg %ﬁﬁg‘g) 3 E&gg N %g car boxyl at

e S ey Ty e RO UPEI oG HRAREER) ks R Hhocapmppund
asmwhltne;xﬁtheﬂMmESmﬁE%@?mDI) to a solution of

tert-butyl (3,S)-3-am nopi peridine-I|-carboxylate 10

(1 94g 9.7 mnol) |n 10 nmL of THE at 0C and

59 prphy ' ) NPiperiding-ylamide, A

Lting ] ” 10 h.
S S S L
Taegpuidaihend rmindriperigine fRoethesyiase §308 aet 0.Guasnol durbeN §Cbin ly4-
dfoQarﬁ '{'ﬁzﬂﬁﬁwis@ﬁnédef@xcio' rﬁiﬁs at fN @ IN XY Etﬁuuo‘ﬁ%s B ddivditn Hiethmol

bet ween Et OAc and O the aqueous layer was extr

a @%SOEF&@CW%}O%W%&%@% rFBf Teeidueoyay dissadved it Hzkang placed in a
1W1§aemme1ﬁ&oH§@nd B¢ ‘!vﬁlﬁ: s@l‘ﬂfj I@vaﬁ@@éd\'ﬁﬁ%l\ﬂso d%) 8 Jpm

oration ale yellow solid. Purifica
155 B0 GoR T304 0358 ndoPrO i 0e RIS A PhcOHE A, J-8.10
m,szn)mtmef~sgbne 2 By @ MR, ( 50,00k dL ot A9, L o17 s, 111?923 9.38
Ig) %&L& gqﬁe'g #)9)3 ur el do-t hi ophene- 2- - car box
ﬁ 3-vlam de. A solution of
tert but yl
(3S) - 3- (%/[ 3-[ (am nocar bonyl ) am no] - 5- (4- chl or ophenyl) -
2
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20 tbi enyl ] carbonyl } am no) pi peri di ne-I| -carboxyl ate
(300 ing, 0.6 nmnol) in 4.014 HC1 in 1, 4- dioxane (5
m.) was stirred for 30 mns at rt. The cloudy sol ution
was diluted with dry nmethanol and the solvents were
Veidtfithder vacuum The residue was di ssolREEEH2H04[9T300
and placed in a |yophilizer to yield the title
compound as white solid. 3l1-1 NWR (300 MHz, DVMSO d6) S
ppm 1.48-1.69 (m211)1.71-1.88(m 2H)2.59-2.89 (m

211) 3.88- 4. 09(n| 211)7.46(d,J=8.10 25 Hz, 2 H) 7.64
(d, J=8.29 Hz, H) 8.24 (s,gd. H) 9.04 (d, J=7.72
-1z, 114) 9.17 (s, 11-1) 9% - 9.38 (m 2 H; LOM
(ES, M+H=379). V\D2005/0 ;,Qﬁlelfgﬂ G112004/ 005400

DI e 177

(S) azenan- 3- vl ani de rrethyl 5 bettzl _ triehl or oaeet

A am no.thjo h%e 3- carbox Iate To a
t 1 ~carboxylate. To a

s mmﬁerﬁemyi -ifiinephengtBoghaicioydoad e (110 £ 40, miflelPin

FM %’Fg I%‘?g 8%5’1%3 18ac€%1‘2§o%nate29g "ﬁ‘n%P moPsigey over a

poN@rofd mip eﬁﬁan @he efidiGonnwas comifltie i prdaipitaelthirhddond Wa Seaction stirred for

1R rea Li o
oS I PR Rl Gl R o7 YR i R P 9%
apaisofflrhisg sabél By pradiat wag ysehintte ngicstsp trifbout artyl fertteopmificatin.
129z, apaasgf f-white solid. The product was used in
the next stop 'w thout any Anber purification. 10 LC Ms

(ES, Mi-H=435).
5BBe¥ 2 reidoHifind fe-1- BA!@W@%@(@@EQ&?@M%!@@'I@J@ slolutsionbof

Q a solutiagn. o ne en
‘%’51)“ gg‘i“(ﬁ%f&[(%’ﬁ'ﬂ%}l%cﬁﬁ’ﬁiﬂwﬂ?}aﬁ’?%ﬁ} Elglk@&qu?m Feamtbxylate (13 g, 3.
Ve (1) B 61)Hyhﬂo®¢)f[ﬁh(@-03nl€)&fab addedl b Ganfudia B S(Qut103 oﬁ[Md?NIHnﬁ (AHLazepan-

h
%n l¥° | on 0 FW(&%%“ VAL B E@B‘}:‘dlté??é’gg‘ﬁ éﬂﬁeﬁ@f’s P e/
ff(rmi)etﬁ e seigbn by (3 hecmanadtite (8eRdhg,i7d nmmfl) INBBJAJIL ¢2EHBML DT and

S

%@g@@:ﬁ% es%x ang gtr;(!éﬂroﬁ* InO elﬂl{lggg}?él 12,311E19}1g %ci W so{ imq \Hasgtudedrﬁrt 8?1 10h.
cpetigh mGirg Hes coglad dll ewitd I)Q‘V@tqumus sogptian ofiRochiadie’s 44t was added

sl%ﬂi)ﬂ@ huena—l'htﬁe {egc?lHJ\ tTH%QmMﬁxle lvs%ﬁ:a?&ko%d Bty AR 8y tcld’&l% ﬁ%%—;

he reaction mxture was coO
a(gﬁguséayfbﬁ%sga%@g ith §1Q4 4 (@1 apd thReerpRited etagnis afttactomere washed

w880, bisb N d¥ied Q1EHOEN O&fonﬁoﬁ £k %bﬂ@ﬁelg@ goimq )ﬂnlilfc%tl%

artltlo ed bet ween Et eous

%.%F%v?éé el dDaavaiie ‘HleEP’@l%‘“‘é 8 offnhiterselics G hyrbsephloride
s:0 A DbigineXiiyr BB 61SinyME GlyesHeehd i §dutiol? 6% 4.0 lmﬁinan«ddmxane (10

Evapo n ve a | e ||0WSOI
PR ERE e By B Bitiopasb0don $ab B Rk ogavbrenai oo
sdlyenisevecorporen dn@svammnof’lfhe rastiug ®assisoloed id HED and placed in a
|t bt ai di | vi h
1}13%(}? iR E) az?eléotg% %tlescﬁmgou\ggﬁ%\%rolp%%&gcf q‘hgﬁﬁ Hﬁf?q v Vlliﬁ\%ﬁ(g d.S 0 ppm
0.80 i &&améwwo BGY (mAdDStA6r-Bismgm f108) 63 (s1i21 7ak - 74 (nThﬁ-i),
L@hv?éj&")é ﬁlg{ujf-h?n was diluted with dry nethanol and t
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25 solvents were renoved under vacuum The residue was
di ssolved in H20 and placed in a |yophilizer to yield
the title conmpound as white solid. '"H NVR (300 MHz,
DMSO-d6) S ppm

YOS m 6H) 2. 90- 3. 65(m 4H) 3. 76- 3. 87 PCT/GB2004/005400
(m1H)6,54(s,2H)7.14-7.41 (m6H); LC M (ES,

MtH=473) . WD 20051066163 PCT/ C02004/ 005400 -103

Exanpl e 178 2-1(am nocarbonyl)am no] N

1(3R)-1-azabi cycl 012. 2. 2i oet-3-vl]-S-nl | envl thi ophene-
3- carboxam de 5 nethyl

2-1(am nocar bonyl ) am nol - 5- p?l enyl t hit) phene- 3- car boxy

| ate. A stirred solution I
5-heny| 2- ({[(trlchl oroE%]"rll iy no]carbonyl}am no)th
i arbg Mg e l0i21 252 I}5-pienylthi

anhydrous met hanol (300 @jn%mym purged Wi th dry
ammonia for 20 rains, After stirring for 2 h at rt,
precipitati on was observed and t he product was

oheBio1 @@ﬂunol@%{rhﬁh\lliaﬁﬂdl-@[hhé% Q:?henelj J\'M%x%l%&o NHZ (t

Alel}/lE'ch)sd%gtmgo etlcyﬁ 5~ péenqu 2 &{?(&rg: 1lc)§oacqty1)rq)mn0}ca@()@ri}a@ﬁlf))thwphena -3-

cﬂlﬁnp)@rmtc((ﬁ 4418, 4130 mmbiaMnhdesus mvthbire? B6) mlgwﬁilﬁlfﬂeh‘ ith &9 afubhonia
\Y

700 S for bt e und e sdusrpasotte

b'yreiitamo(lﬁmg) OH NMR (400 MHz, DMSO- ds) 8 ppm 3.84 (s, 3 H) 7.15 (bs 1 11), 726 (t, 1

R RNl Sl G DN e S ST

vvas added via cannula a sol ut| on of 15 [I\/ESAI and

_ﬁﬁﬁe&ﬁﬂ_@ Ta) asseiuum Qirmewl% E{Fz)lmQﬂmhquud]ammom Shlalmtm@h@rﬁ =30
cBbox9TafETRh) g,'Srimnchpmmﬂ 6)9fousT T 8k n&§v@9g1d§m§ gagh{.ﬁzm oVation of

stlrrln%Rat it for szsZ: resultin
[MegAG prdd AR)-qpdpaclidhin 3 P‘é‘é‘e]dtl THF (qrefprmeg bp the T waeia@pn dMesAl

(mmﬁweeaﬂws nqo@d) ﬁadlol)% QQI@&QoﬁBﬂ)%xﬁ&lHﬁpﬁl%nQthﬂé 9hn) in

1&8’;&?#% ‘{ﬁ ded sl ow guench
fteﬂHﬁ@ B(A%%mﬁélr R .18 ﬁ’éd) b@@m@rﬁnmﬂ@f ©iion
wandiriel? & rt fbhﬁ) kat[fhk&@méﬂ\ mxaﬁ:e m&oaxd fodat d a%%ﬁq@o@%@iunon of
0 r acts were washed
bl 08 o o R B A S hE Bt P bR oB g pevecn
EtpAyedné Hy@ | theonpaos faykr waPextmdtédoeith ElﬁAb%dedSl@ﬁ’Loﬁlﬁﬂfecﬁﬁﬂ&lc

AR VR Bk I S o s
Pyrifipatiqny Glisqq)(s% 938 MeON-840) gaye R2 E70%) gﬁthe tﬂﬁt chhpgunl as white

sohi‘i"@ﬁ I%Mk](z ) 1\?11{2 g)r&éd‘ 49 I(“)H;;hm 4%299 74 g% 4@% {9 2‘51)4 imf_?;n)é ¥s
2(I§(m |1 Ig)z 1 - ggs (n, T B)Y272033 35k, 4 H}H.617¢, 3?311(49 Hz) £F) 630 HZ4S (m,

1 %'31) 89423 v Hg@ 14§, |J’=? éigz 31%&'7‘%3/% (t%?@&:{ég)]ﬁo ((%"7035 B 1Py 7,70
(sszEs? éﬁs@l& P Cii @@ﬂw@w@mm



104 The foll ow ng exanples 179-212 are synthesized in
an anal ogous manner to that of Exanple 15 using the
appropriate starting materials. Msis MH -1 unless
not ed. Ex. Conpound Nane tNIS 'H NVR (300 MHz;
WB20086E63S ppn) unl ess  No, ot herw se not ed PETFB2004/005400
5- Phenyl - 2- ur ei do-t hi ophene- 305 11.0 (s, 111), 7.8
(d, 1Fl), 7,6(t, 21-1), 7.4 (tn, 3H), 7.25
3-carboxylic acid (2-amno- (in, 2H), 7.0(s, 111),
2.9(t, 211), 2.0(t, 111), 1.8(t, 214) ethyl)-am de
180 5-Phenyl - 2-urei do-t hi ophgne- 359 CDCb; 11.37 (br
s, 1H), 7.56 (d, 211), 7.35 (t, 213), 3-carboxylic

aﬂ) dI‘h@ B)li‘o@ﬁ%&%plgs 135{2&' die syhtkgmzeg inkft axgkﬁgoﬁs@laﬂn& tcpﬁatc)g
E((afﬁnpltg}fi)usmg hg,g.p}(rpm iate) s!if:q)ng m@te;;t@]s IYIﬁTls I'gﬂ)l unlg_ss 5@@(& m | H)

ke mndune Rdhie2- UT €1 qoykNE
8.(79(brs, 113), 8.42(1, 2}91&@%%%%% &é)f)’mdgppinﬂnless

Ne:\car boxylic acid ( S)-lﬂhw“ﬂﬁwﬁdeFb 7.39(d, 214,

179 Sépﬁélyl-lj-ﬂbldo {’méf»ﬁ&;ﬁ $305! @(35 1118 7. S&d 1H), 7.6(t, 2FD), 7.4 (m, 3H), 7.25
|per|d|n- -ylne hyl )-am d P§

2. Boarexpli agd (Bemirp; 12 0071 EH),igfrgﬁJ# (R 150, 1.8(t, 2H)
124¢smanddel) . 182 5-Pheny - 2-urei do-thi ophene- 359 1.41
onA/mAu\')ej 30.---3.61

0SB BA T Eo RRIe| B0 1EDCR 97 o7 56 G 39 173 3,
H)B Earﬂoaylﬁc‘sacld|(R}=Bzeﬁan42 - 724, 1H), 7.14 (s, 1H), 7.04 (4, 1H), 5.27 (brs,
E|IZ erl n736zl rrEt7h¥|@) i amnbgfﬁém Ié§15|)2 9;'(59314)% 843(}n711§)?1.’?8
(3 4- D nethoxy phenyI)QQSHAOEGdeﬁ@thlophene 3-

1§ %ﬁﬁ’eni/‘lli ﬁéterﬁo tl«}fod;'ﬁ r{’ﬁ ' éosghe% (go (s 31;@ féf%}ns ?J‘iﬂ 8348(1*{1,|2Hg 781, 1H),
H)3-cafoByliqadid (@hi; 7.137 (f-S4@HH), 739(d,a?rfh,<9x%6[u ghateidors, 1H),

5(3( %cr%ﬁﬁrskgﬁzth&%?ﬁ%y a'zegs 33 %(161 '4&2‘: 1827 5;9(% 4% 2%%%% 1H),

114), 2.84 (m 2H), |2. 641L{%Mx Iﬁ})lw(méﬂ)(s 3Fl), 2.43

=

18 -malebyluz-uzéldd ﬁud neQ 135h, (1 4P92, 04 (m, 4 H) 2. 6?‘ 2 92 fm 2 H)3.30 - 3.61
Phenyl - 2- ur ei do-t hi ophgne- 9. 40

(H -C%bmivlﬁ)ac‘dé@fﬂ (brl s, @4 4@94é3?&n2®a7r Sy HF 32 - 747

acplger&ﬁl 3ngﬁmth}1bih:md8 %441 pe, 1 Hl7sp.(d, =B35 M8 2 ¥ blsa - 7.786n, 2 1)
1-4}di azepan-6-yl)-am-de-21l) ]

1? %‘73”(“?“@111‘1)‘3’“ #nﬂ%z(b‘iﬂssb 2H), 5.01 (t, 11-1), 3.58

( Mureiddtildpherd- 345 (M |214)| 3.34 (in, 2H), 3,05 (an, |H)

carboxylic acid piperidin-4-

—~

W

ylamide

184/5-Phenyi-2-ureido-thiophene-| 373 [CDCis; 11.36 (br s, 1H), 7.57 (d, 2H), 7.37 (4, 28H),
3.carboxylic acid ((S)-1- 7.27 (m, 1H), 7.23 (m, 1H), 7.12 (s, 1H), 5.27 (brs,
methyl-azepan-3-yl)-amide D), 4.21 (m, 1), 2.84 (m, 2H), 2.64 (m, 1H), 2.46 (s,

3H), 2.43 (m, 1H)}, 1.78 (m, 6H),

185[5-Phenyl-2-ureido-thiophene-, 374 110.85 (s, 1H), 9.40 (br s, 1H), 9.21 (br s, 15, 8.43 (d,
3-carboxylic acid (5-oxo- 1H), 8.24 (d, 1H), 7.81 (s, 1H), 7.56 (d, 2H), 7.42 (¢,
[1,4)diazepan-6-y1)-amide DH), 7.27 (¢, 1H), 7.05 (br s, 25), 5.01 (t, 1K), 3.58 (m,
1H), 3.45 (m, 2H), 3.34 (m, 2H), 3.05 (m, 1H)




WD 20051066163 PCT/ GB2004/ 005400 105 Ex. Conpound

Name M5 'H NWR (300 MHz; d6-DMSO, S ppm) unl ess
ot herwi se noted 186 5- Phenyl -
S, 10. 25 (br s,
Wgzmﬁéﬂﬂﬁ 3-carboxylic acid (2-
3H),
di met hyl am no-ethyl)-am de (m 2H),
613) 187 5-(3, 4-Di net hoxy-phenyl)-2- 419
arboxylic acid (S)-azepan-3-

(s,

re

yl
2.

111),

7.25 (t, 214),

i do-t hi ophene- 3-
anmudc 188 5- Phenyl -
05 (m 611) 2,98 -

7.0

2-U
3,3

No.
2- ur ei do-t hi ophene- 333
11- 1) 8.7 (s, 113

d 2H) PCT?@Z‘(?O(U{}{)‘%MH)
21-1),2.8

(
6
3.3 (in,

.5
(s, 251) 3.

rei gde-t hi ophene- 402 1.35 -
3 (n1 413) 3.42 - 3-85

=1

Ny

CAh PR NameaCl U T
1 H) 7.02 (t, 1=

no- ethyl) azepan-

%l
3- y|

Zlg ﬁ%ﬁ Hde Mhz“hg-ﬁm 3 pﬁm?unless
Pﬂwﬂﬂﬁﬁmﬁﬂ J=7.35 Hz, 214

mg

th

%én?l d2 ﬂrﬁlﬂ% ﬂlg@'hﬂlz
5-1f sarmxww@r(éﬂyl ) - 2
5191@!3?18@113 = R

henvl - 2- ureido-1t 4

s

-ure
ic a
innh

t’m% §9 kﬂ.’s’@% ;’H),ﬁgs”!{ﬂ)‘? 5(5’ 1H),

7@@,2@9@3@ 3H), 7.25 (t, 2H), 7.0 (s, 2H1), 3.6

%hdzﬂ) %ﬂzéxé’%ﬂg‘ﬁ Chr 190

1ﬂ
((

2H), 4.21
(s sty
1 ugien 611).

|

:‘rj’s’, 4-pimgghopyphonyl) -
bidd-thiohhe-3¢ M 2H)

net

191 ‘

74136
6.

| -
_a(?ﬂannﬁ_ pi

_]_)
- Phe

359 _C S
(t, 214), 3- carboxyllc acid
78 (br s, 1H), 5.38 (by s,
peridin-3-yi)-amde 1H), 2.84
2.46 (s, 3H, 2.43 (m 1H),
nyl - 2- ur ei do-t hi ophene- 343

158 EP%@WF@ Q‘é‘il’&””f[

3. [RBerbox@liEA(SH (214)

(
i
@
un

mifl haforinlsln. 4

ergidy 8,32 (d, J=7.

7>

5B ORgR B DS 3 D T

3. 9;4, 4 H)pienoi-dicn 48 yIemiode J=7.25. 1531 H)

_1)

755'

56 g g e el ed i -

16 Hﬂ63 (m,:zﬁ) 18.68 81, J—@O?&}’z { B 11203H8, 1 H)

.00

ER%S 58] S)eHMeR
ould -E%at

T@g}sene-maﬁrbwﬁ@%tw S
piperidin-4-ylamide

Ny

76820041-009400—=106—~Ex"

(300 MHz; d6-AMSG, S ppm)

e not ed

180

5-Phenyl-2-ureido-thiophene-
3.carboxylic acid {(8)-1-
imethyi-piperidin-3-yi)-amide

355

CDCly; 11.36 (or s, 1H), 7.58 {d, 2H), 7.36 (¢, 213,
7.26 (m, 2H), 6.78 {br s, 1H), 5.38 (brs, 2H), 4.21 (m,
1H), 2.84 (1, 2H), 2.64 (m, 15, 2.46 (s, 3H), 2.43 (m,
1H), 1.78 (1, 6H),

19

ey

5-Phenyl-2-ureido-thiophene-
3-carboxylic acid (R)-
piperidin-3-ylamide

343

1.52-1.78 (m, 2 H) 1.79 - 2.06 (m, 2 1) 2.80 - 3.02
(m, 2 H) 3.07 - 3.24 (m, 1 H) 3.20 - 3.37 {m, 1 H) 3.94
- 4.53 (m, 1 H) 7.03 (s, 1 H) 7.17 -~ 7.30 (m, 1 H) 7.38
(t, J=7.54 Hz, 2 H) 7.55 (d, J=8.10 Hz, 2 H) 7.96 s, |
H) 8.32 (d, J=7.16 Hz, 1 H) 8.68 - 9.57 (n, 2 1) 10.90

5, 1 H).




192 5- Phenyl - 2-ur ei do-t hi ophene- 373 11.04 (s, | H),
7.85 (d, 1H), 7.82 (s, 1H, 7.54 (d, 213),

3- carboxylic acid (1-ethyl- 7.39 (t, 2H), 7.24 (t,

H% (br s, 2H), 3.91 (in, IH),
we ‘?"a’i“?{ 1%3 yl) amide 2.95 (d6,11-1),2, 76 (dd PCT{GR240#005400
2.35 (in, 213), 1.82 (m 3H, 1.71 (m IH), 1.50, (dt,
1H), 1.3 (dg, 11-1), 0.99 (t, 31i) 193

5- Phenyl - 2- ur ei do-t hi ophene- 403 1.32 - 2.09 (m 7 H)
3.15 - 3.48 (m 6 H 3.82 (m 2 H) 3-carboxylic acid
[(S)-1-(2- ,10 - 4-39 (in,. |ggd 6.97 (s, 2 H 7.34 (t,
J 7.72 Hz, 2 hydroxy-ethyl)-azepan-3-yl}- H) 7.48 (d,

Sent , H 7769 e i TEd A
I\&jddf,} s e s he et HN&%@“@H#&{BYMf%gF Tg‘f' s
17.71 liz, 111) 194 5- Mﬂewqmztear ei do- t hi ophene- 361

7)c8 5hen§11 Mé&d& tibphéne! 1)375 gw(ilitﬁ# 8(5 é%lH‘)*g'Bgés ?ﬁf ’7254'£61 2H),

3 hsarhoxs!?%rcaﬁf%qh}ﬁ ﬂl) S T DL TFD. 555 et R 01 o, 150,
4- ridinB-y1karfllie 7. 23 7. t L m,
am g‘aeimztl}hldgL @154 (d| k- 7285 &ml—llzﬂ)’ ZH%}SEC* 3?%(23? (nl 21-1?41_:'?2(
8,55 (s, 1 H 9. 61 (s, BHB)L71EngED( 550, it D). dggdy, 1H), 0.99 ¢,

5-tPhenyl - 2- ur ei do-t ki ophm)e 387 11,04 (s, 1H), 7.83

111\ 4 IIi\

1{3% Jahe(1¥ls’§ﬁ1fldo t;a?(@genﬁ 40%&32 z’@m am3’1%33%(ﬁ9tglf56182§m 2 H)
~¢a1wax% deidni(S)-1€2-hy| - glz_ pand. 3:5041 , )} Haopte, Mijé) 34 @ JFDT72 Ha, 2
|
e eatedo a1 R R R gdd For ey
19@nide (3- Tri i 1uor omiat hyl |8.1418, /=18.56, 7.25 Hz, 1 H)9.57 (s, 1 H) 10.79 (d,
he nyl)-2-ureido-thi opheng; E’%i%@r b@yl ic acid

iperidin-4-_ Jamdcll197 henyl - 2- ur ei do-t hi ophene-

Igar@mlenyxgz ureido-gipplimp-| B6H) 0.33 2404 (@2 4D 149 1.21 ¢, 43))857 - 2.82
3-ﬁéarbo§y1€c%iaoxy| ic acid @P'z@%fz's@' B0 (ré,@ 3 d. 351 &0, 41 4.07

4. 11-1) 4,61)- 4.

2-(§‘}°i‘?§§9 ?)’h’ﬁﬁ‘b’&e 7112 z‘ﬁ?g@ |1-|)“1)72§47 (m, 2 By 37 (55744 He,
(Gumide=7. 00 Hz, 2 H) |7.65; (19'?54](d71=@@4h=l% 21%)7"90@ 180 (s, 1
34761 H, 1 H) 8 16 (s 1;25 0200

PCTI GB2004/ 005400 1107 H3<96 rdouR o r(ﬁﬂré‘ |vs H NVR

~

1¢530Bhebizz-urelGo-Bhphine S I3P NI 1.0ME.ESI, 7.83 (s, 1H), 7.79 (d, 1K), 7.55 (d, 2H),
3-carboxylic acid ((S)-1- 7.39 (t, 2H), 7.24 (dt, 1H), 6.98 (brs, 2ED), 4.04 (m,
ethyl-azepan-3-yl)-amide 15), 2.75 (dd, 1H), 2.61 (m, 3H), 2.53 (m, 2H), 1.84
(m, 1), 1.69 (m, 3H), 1.54, (m, 219, 0.97 (¢, 3H)

196!5-(3-Trifluoromeshyl- 413
phenyl)-2-ureido-thiophene-

3.carboxylic acid piperidin-4-

ylamide

1975-Phenyl-2-ureido-thiophene-f 359 [1.72 - 1.93 (m, 2 H} 3.24 - 3.40 (m, 2 H) 3.65 - 3.81
3-carboxylic acid (piperidin- (m, 2 H) 4,15 - 437 (m, 1 H) 4.61 - 4.80 (m, 1 F)6.99
2-ylmethyl)-amide - 7.12 (m, 2 H) 7.24 (s, 2 H) 7.53 (d, /=7.00 Hz, 2 H)

7.65 (d, J=7.00 Hz, 2 H) 8.07 (d, J=9.61 Hz, 1 H) 8.16
(s, 1 1)




No. otherw se noted 198 5- Phenyl - 2-w ei do-t hi ophene-
373 02 - 2,19 (m 11-1) 2.43 - 2.59 (m 2 H 2.85 -
3.03 3 carboxylic acid (3-nmethyl- m 1 H 3.21 - 3,41
‘% 3.47 - 3.67 (m | H 4.21

06‘)?5“?? endin-3-yl)-amde - 4.70 (In, | H) PET4EP2004/005400
7.53 (m 1 H 7.54- 7.68 (m 2 H 7.73 (t, J=7.35 Hz,
2 H 8.02 (s, 1 H 8.27 (d, -7.161:1z,1H 199

5- (3, 4- D hydr oxy- phenyl )-2- 377 wureido-thiophene- 3-
carboxylic acid piperidin-4 |lamde 200

2-[ (am nocar bonyl ) ar ni noj - %;71 1.60 - 1.74 (m 111)
175-194(m2H)196- [(3R)1(m1H)

¥x, Edmporn 117%) 91
a2ab1|nc§/lclﬁg?"i}i er2n 2] octl- Mﬂ '\lgi’ﬂ ?% WI q‘lﬁﬁgﬁ/{—‘?zoj Sf P piyless
Mol10 -7 4. 45 (m 1 H 6 9 thegyisanorgd  heny| t hi ophene- 3-

i
oo

3 3. hén k~ ezd gﬂ ;g}énf %'li') ’02°?'1_8b:§1_}8248°2'§§%1‘2§5"f935 3"03
SC%OXHLZG acld (3141)eth2'©1 4- { [18-1(1®), 321Bi3re tiinokEl) 3.605.67 (m, 1 H) 4.21
phigRyd. ﬁ!lpéidkﬂﬁyl%nﬁi@' ophe @7{} 8, q%@%xblssgrm 1%}?’54 7.68 (m, 2

|per| ne-1-carboxyliic acid t'ert- but

2025- Phenyl - 2- ur ei dg- t hi H@%@&Jﬂééi%@W(S?fQQZ(/m

3H), 7.35 (m 2H), %4.2 (mﬂgﬁz{lﬂg 3 carboxylic acid
21-1) H)

(2t 2K 3.6 (f 21
1?@?'&%(’%/’ng¢1“)91")‘®5?§%%“ ¥63| 5- Phenyl 2 ur ei do-t hi ophene-
37|&eillo-Bilophehe-39=12. 64 Hz,| 1 I-1) 1.44 - 2,17 (m 5 H)
rbox | i.c|aci df (2-oxo- 3.47 (m 2 H 4.62
(1°a§bf¥)|) a?ﬁfgmf‘ “4:]-7 25| Hz, 1 H azepan-3- yI) ani de
7. i, J=7.72 Hez, [21-1) 7.59 (d, J=7.72 2, 2 H

v 2 17 _ 1064

W?’%B@?ﬁé’g’i@?mﬁ@v css%olf%ogﬁ%@j Ifﬂé"'?éxt 9368’%%39&5’6' -2.11

(3R H NVR (300 : (18,0-HONBD - 235 pn) H)120e S5 (mn, 4 1) 3.61
azabicyclo[2.2.2}oct-3-y1]-3- (t, /1149 Hz, 1 H) 4,10 - 4,45 (m, } ) 6,96 (5, 1 H)
phenylthiophene-3- 7.19 (t, J~7.35 Hz, 1 H) 7.33 (t, J=7.63 Hz, 2 H) 7.50
carboxamide (d, J=7.35 Hz, 2 H} 7.79 (s, 1 H) 8.19 (4, /=5.65 Hz, ]

H)
2014-{[5-(3,4-Dimethoxy- 505

ohenylj-2-ureido-thiophene-
3-carbonyl]-amina}-
piperidine-1-carboxylic acid

tert-butyl ester

202i5-Phenyl-2-ureido-thiophene-| 306 ds-MeOD; 7.55 (m, 3H), 7.35 (m, 2H), 7.2 (m, 1H) 4.2
3-carboxylic acid (2- t, 2H) 3.6 {t, 2H), 1.2 (5, 2H)
hydroxy-ethyl}-amide

203(5-Phenyl-2-ureido-thiophene-| 373 1,27 (d, J=12.62 Hz, 1 H) 1.44 - 2,17 (m, 5 H) 2.88 -
3-carboxylic acid (2-0x0- 347 (m, 2 H) 4.62 (1, 1 H) 7.25 (t, /=7.25 Hz, 1 H)
azepan-3-yl)-amide 7.40 (t, /=772 Hz, 2 H) 7.59 (d, J=7.72 Hz, 2 H) 7.84

(d, 1 H)8.10 (d, J=7.16 Hz, 1 H) 11.01 (5, 1 H)




No. otherw se noted 204 [3-((S)-3-Am no-azepane-|- 359
9.71 (s, IN, 8.20 (m 3H), 7.55 (s, 1H, 7.36 (m
2H) carbonyl) 5- phenyl -t hi ophen- 7.26 (m 2H), 6.88
-1), 3.81 (in, 1H), 3.54 (m -yll-urea IH),
‘ﬁof%“*’(’?(ﬂ“ | N), 2.00 (m 11.1), 1.53 (m 7H) PEGE-B2004/005400
[3-((R)-3- Am no- azepane- 1- 359 CDC13; 7.52 (d,
21-1),7.34 (t, 2H), 7.23 (t, 114), 7.06 (s,
arbonyl) - 5- phenyl -t hi ophen- 11-1), 5.85 (br s, 21-1),
3.83 (d, 1IN, 3.65 (br s, 2I1), 3.27 yll-urea (in,
IN), 3.21 (m 1H), 1.89 (m_gf), 1.76 (m 2H), 1.39
(m 2H) 206 [3-(3-Am nontthyl- 359 1.09 - 1.36 (in, 1

EN.Chmipdund Nard (M 17 1§ ] R (300 MH7 - ,
i r:ngl nne 1‘carbonyl - 5- ?rﬁmﬁ(ﬂﬁﬂ,@fﬁpwq’&[’(pf’ﬂ,"mless
- 2.87 (in, 2 H oflieggise noied

é(i*(;):é-ﬂ}n& rb@cgbaﬁe ¥ J 359‘ Yoy § (37?11);@66} tm, fﬁi‘)ﬂl; (ﬁﬁ{'? 36 (m, 2H),

phanH§h10Ph*314 (s ?ﬁ'slﬁ)l 2?“1)4033(@1 5, 21785680, HiEl), 3254 (m
J=7.16 Hz, 2j ﬁ?’%% 5,28 &) 111)19598@_7%?

fh\/l 2-urleido i_aphen-_ 297 1. 38§

((8)-3rdminogizengng-fn | 35HCDLI9E 52 (1321067, 34 Gr250ya3i (& TEE 1766 (5

aBchePapheryMbiophdr) 3. 4k, Cicts éb]%ﬁbﬂ’b% 833d 81@1{'3&52(1» slé'{4ij) 3.27
9?]} dd, ylam de 1‘9'8% Aot 1, Deo b i 2H

7.04 (s, | 8 (B ) 3(“7@4@(1%@(%)
1H 9.52 (s, | i0968,265, 1 H) 208

.

h n

tretda- 23408 /d, RH} 167 222 (rn’
T Cl 5330, 007 P b i S GO D - g o1

gigeriding-14@rbenyi)-5-3 H . RO(ISH) 1.93HR.19 (m, T H) 2.55 - 2.87 (m, 2 H) 2.95

6
e 209} 5=t hyl.- 2-ur ei do- thi ne-
SRR 200 S 9 oM.
-11) 3.19 - 3-carboxyl i c{atHi7.eB); EZépdiar- 1 B) A% §,mI)JF .40 (¢,
3.94 - 4.46 (in, |2 H 6 87 ik
e de 25 MHT3D). 5‘?70(% S2 17 58 o, RS W8, 2 1) 7.82 (s, 1 1)
-Phenyl 3-urei do-t Hi ophph&2 36D 3.72 (m 2 H), 3.93

N

2 (N O

1 ;

m@thlf-l)z u1@1d6l~5ﬂn&ﬁh@neH; 207) 1. 3S Vo7 &1?‘6 I—? 2. 16 225 B%‘yﬁ) 295325
Sa‘%‘g‘yhﬁac“‘[(%) “WFRRE z epaﬁné 1§,)| 3%(%#% 59 3 @6 iy ity 3 62 (cH)
A5l 2 H), 10.84 (s, J+98ﬂ)4¥ﬁ12@@§/4%61ﬁ$(m 1H)7'04 (s, 1 H)

PQT/ G32004/ 005400 109 H NIVL2
(300 Mt; d6-DVEO, ¢ ppn?o&ﬁoggssﬂqg NS00 14 M2 o

@xlm%moo
. 0'3

10.68 (s, 1 H)
208[5-Isopropyl-2-ureido- 326 1.08(d, 6H) 1.67 -2.22 (m, 6 H) 3.10-3.40 (m, 3 H)
thiophene-3-carboxylic acid 3.88 -4.43 (m, 3 H) 6.99(s, 1 H)

{S)-azepan-3-ylamide

2095-Ethyl-2-ureido-thiophene~ | 311 |1.17 (1, 3 H) 148 - 2.16 (m, 6 1) 2.77 (g, 2 5 3.19 -

3-carboxylic acid (S)-azepan- 3.47 (m, 3 H) 3.94 - 4.46 (m, 2 H) 6.97(s, 1 H); LC/MS
3-yiamide ES, M+H=311).

210/5-Phenyl-3-ureido-thiophene-{ 361 3.72 (m, 2 H), 3.93 (m, 4 H), 4.49 (m, 1 H}, 7.07 (s, 2
2~carboxylic acid H), 7.27 (4, 1H), 741 (t, 2 11), 7.57 (d, 2 /), 7.75 (s, 1

[1,4Joxazepan-6-ylamide ), 8.19(d, L H) 9.15 (5, 2 H), 10.84 (s, 1 H)
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15

No. otherw se noted 211 5-text-Butyl-3-ureido- 339

1.33 (s, 6 H) 1.36 (s, 3 H 1.44 - 2.07 (in, 6 H 2.98

- thi ophene-2-carboxylic acid 3.34 (m 2 H) 3.47 -
% 114) 4.19 - 4,31 (m 11-1)

"(’%)2“"5*’ WhEn-3-ylamide .32 - 4.51 (m 1 H) 7. PETCB2000p5H00

7.83 - 7.89 (m I H 7,91 (s,1H 212

5- (4- Chl or o- phenyl )-3- 394 1.15 - 2.02 (m 6 H) 3.52 -

4.05 (m 5 H) 7.48 (d, reido-thiophene-2- nBb.98 Hz,

211) 7.68 (d, J=8.48 Hz, 2 H) 8.06 (s, |

carboxylic acid (S)-azepan- %dg am de Exarrpl e 213

5- (4- Chl or o- phenvl 3-13-3,4 nmet hox"y phenyl urei dol

E:E bRPIRRNdieCar boXy - te
-a?}l no- b-( 4- chl o o%l(l’%eaﬁwllkﬁoom}réﬁ bémealﬁﬂ’gx?/ plgss
I‘é‘t d, To a stirred gol ut Oﬁlqrvuﬁenmdhyl 3-

A BB 1) O I G TR S PN P
so heﬁpg@ﬂ thﬁrbNaf@HachQC mL) 334 ke ABSAT-3g (v KEDUE - 4.31 (m, 1 H)
Ssofg¥hbi-Magnhgat ed |t o fata!zuéﬂsdn&”z ?%ﬁé“?hi‘?‘@?”? é%n 1 H)

wals cooled to rt. The m xture was ut'i ous
wifth 2N HC sol ution 10 Fft{s 1 BH- - 3 The aqueous phase

S—(M@ﬁ&@%b&m&ﬂ%USt R EE U Dz & {a‘f\% H)@S)z 369@9 E }ﬁ‘% A8 (d,
('\'9“84 oratlcn ga

yef'f ﬁvbé%’ﬁ’ The produc W@%%@HW?}@%@%@%Q%}%(S 1H)
Wi tdnlmuyhcam;l (S)mﬁ:é;;he& purification: LC M5 (LAS,

l\/ﬂﬁz%é tent-butyli (39 -3-({13-am no-

5- il or ophenyl ) - 2-t hi envl | car bonyl } am no) pi peri di ne

Ep:Z

-1 - 15 carboxyl ate. To a sol ution of
3- ani no- 5- (4- chl or ophenyl ) t hi ophene- 2- car boxylic acid

(5.0 g, 19.7 mmi) in dgy, :% »{30 nL) were added

tent butyl 33) - 3- am nop e-| - carboxyl at e
G o3 {d-dimgthpyTakeaylyuxa ¢ eitrodrpoxylic §4a (S)-

The resultl ng pal e or aﬂggmg,gbgtahg& was stirred for 10
mns at this tenperature Wiereupon
N, N -diisopropylethyl amne (7.8 nL, 43.3 nmol) was

3an ..r;_@;he wﬁm%ma@gg%g Eltgrggggﬁﬁdn%ﬁmcthyl 3-
Ol PRt B S BT ot TR ARH (40 s

ad;ktﬂ ﬁ@% e/ voxodutinn qﬁNaOHl' @9 afld). X’t‘}tm&;umg vipshd ﬂoldtx@r!ﬂﬂﬁ% H@ﬁéd/\tﬁ @dfux
er, was

qu’tZ %elaeﬁdﬁbnkv%gcog)?c% é '(E]I‘\l)ﬁ g%%?rle %EQ/E%E‘}F spungysly WI\&HCI soiutmn

until pH~3. The aqueous phase was washed exhaustively with BtOAc (5x) and deied (MgSO4)

Evaporation gave the title acid as pale yellow solid. The product was used in the nexs step
without any further purification: LC/MS (BS, M+H=254),

fert-hutyk (35)-3-({[3-amino-5-(4-chlorophenyl)-2-thienyl] carbonyl}amino)piperidine-1-
carboxylate. To a solution of 3-amino-5-(4-chlorophenytjthiophene-2-carboxylic acid (5.0 g,
19.7 mmol) in dry DMF (40 1al) were added fers-butyl (35)-3-aminopiperidine-i-carboxylate

(3.95g, 19.7 mmol) and HATU (15.0g, 39.4 mmol) at 0°C. The resulting pale orange solution
was stirred for 10 mins at this temperature whereupon N, N -diisopropylethyl amine (7.8 mL, 43.3

mmotl) was added drop-wise via a syringe. After the addition finished, the resulting orange
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15

20

yellow oil. Purification by Biotage-Horizon System M

( 30%&t QAc- >45%t OAc- hexanes) gave the desired

product. 'H NWMR (300 MHz, DVMSO-d6) 6 ppm 1.39 (s, 9 H

1,40 - 1,45 (m 1 H 5

WO Y5866 m 1H) 1. 63- 1. 73(i n, 1H) 1. 76- 1, 87( t o, PEMGB2HBH95400

78(m2 H 3.68- 3.82 (m 3 H 6.53 (s, 2 H 6.98 (s,

111) 7.31 (d, J=6.97 Hz, | H 7.49 (d, J=8.00 Hz, 2 H)

7.61 (d, J=8.00 Hz, 2 H); LM (ES, MrH=436). S-

4-Chloro- hen 1 -3- 3- 3 4dinethox y - hen | -ureido

-thio here-2-carbox lic acig{{S)- 10

pi peridin-3-ylam de. To a so} ution of tert-butyl
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.(Sﬁplpeiﬁm%ﬁylﬁifftb 2 H)

3|—\0100'c_3

7 0%@21'95' (1r21.18 2759 9?%8 g, 211%:1-‘5 57-4.03

SmPUH) 7.38 - 7.50 (m, 1 H)
. . 2
7&54( g%ﬁgnl]_ib Pen 18 (m 2 H

no) 2.78 - 2.94 (in, 214)
)-424
746 (d.—J=8,29 Hz

S'ﬁi?‘ t%"“%%rpi A NpTs

_mch)or@pﬁgm(cuyu -4id6P

R

P00 Nl\izboo

1\59p%1ﬁ? Ei‘f‘ 32187 P96 Gprame-4.-3.91

12, HY) T4B7.90em, 95B. 29 Hz, 2

114) 8.38 (d, .1=7.72 Ft, I
wloro-phenyl)-S-(B- 462 0. 81 -
56 (m 7 H 2. 79 - 2.96

! Jog

éﬁkz‘lw_ﬂ f)[H)E caﬁgg%lipngéd? 33
m72 11754 - 7,78 G i) R221(8)I=6.40 Hz, 1 H)
D05/ 066163

16 Exanpl e 244

er i di n-3-yl am nol car bonyl }-2-t
xam de To a sol ution of

(
c
c

T 32 Oh ATDPaAr BN ARG 70
(rhme)rm;e;i 30%m| mﬁw (1%5;1 H)
5t 0 0 i3 295 G iubisei g

e kt7.97ts, L en 885k, 1=7.72 Hz, 1 H)

T(%l)dfplpmdm@ )Hanuﬁe 35 -
_ ﬁﬂéh@%é’éj {(%317
aro-Feety,
ni de
! s?mgdlr}}n\l}}ltsy}dimlaal pec
2‘f(] Eéﬁ‘ Ggloﬁof’f(‘?l’%% no- 5-
PE({{ibdyBuifony)a@nEIEHY
POoa i ezl ¢
pipaddin-8- gl jtkdpbaneBas
carboxamide
242 [5-(4-chlorophenyl)-3-{({[(4-
methylphenyl)sulfonyl]amino}
carbonylamina]-N-{(38)-
piperidin-3-yl}thiophene-2-

carboxamide

1.57 - 1.81 (m, 2 M) 1.82 - 1.98 (m, 2 1) 2.41 (s, 3 H)
2.78 - 2.94 (m, 2 H) 3.18 - 3.36 (m, 2 H) 4.10 - 4.24
(11, 1 H) 7.46 (d, J=8.29 Hz, 2 H) 7.54 (d, J=8.67 Hz,
2 H) 7.69 (d, J=8.00 Hz, 2 H) 7.87 (d, /~8.29 Hz, 2
H) 8.07 (s, 1 H) 8.38 (d, J=7.72 Hz, 1 H) 8.95 (5, 2 H)

243 [5-(4-Chloro-pheny!)-3-(3-
cyclohexyl-ureido)-thiophene-
2-carboxylic acid (S)-

piperidin-3-ylamide

462

0.81 - 1.34 (m, 8 H) 1.35~ 1.96 (m, 7 H) 2.79 - 2.96
m, 2 H) 3.24 - 3.73 (m, 3 H) 7.51 (d, }=8.48 Hz, 2 H)
7.59 - 7.72 (m, 3 H) 7.81 - 7.88 (m, 2 1)
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wher eupon a solution of NH2.NH2 in TI-IF (200 pl, in |
nmL of THF) was added and the resulting dark solution
was stirred for 10 h at rt. The m xture was

‘?artiti oned between Et OAc and H20 and the organic
QYU OAE washed with H2O, brine and dried ("98@(9&9‘}.””“05“"’
Evaporation afforded tw 10 butyl

(3S)-3-[({2-[(bydrazi nocarbonyl )an noj - 5. - phenyl -

t hi enyi } ear bonyl ) am noj pi peri di ne-1-carboxyl ate as a
yel |l ow resi due. The residue was treated wth 4. ON HCl
solution in dioxane (2 nL) apd the resulting cloudy

m xture was stirred at rt for 1 h. Evaporation of the
sol vent followed by puri E 1139411 by Glson (5%

l\/bCI\I-I-I20-->98%/bCI\I— 11 the desi red pr oduct

1 Y- iSnphenyvidel [ (R pip aoidirs -yk SO TS a Aghienvil}hydragi i
1.84 15197(m 2H) 274- 307(m 2H) 329(dd
J=34.76,11, 77 S 1-1) 7.27
Tpg solutipypf isi-higy] - %4){{(27&%11}0 étphenﬁ&*#uf@gi qaibznyl@nmpymppnérec I-

chibloxyihe {préfarddzs indixathplé 18Q2€CBmg, b.smdd) 1%2‘1-1@; 14 % ﬁ-l%b‘l)vas&d@:@ 1,1~
e
o O SIAD Bhobs A NAL P PR SR OBt 1 or 1

whtsarioh A golnth @ f WEINGK, 12 OHB (@00 WL inl i mngTHy)d;va@ %3te@ AdNR: ledblting

PR N e
therkgesis laydlovas @hdhed witis H, () btischn? 4ﬁecHM{gSD()l‘E/vdﬁc®a¢y)ﬁ aFsOYd-rers-

48Fe- 2R o By i Rmeld 57 %5 %™ %3 6o

ll(lmyl}garppnyﬂa@@wlplml Wine(Ingariakpteas 47eﬂow reslduc The residue was treated
whth h@ﬁ@(ﬁl le@t@:rn 19519){&3 (2 a?ﬁ th(: ulgnéz_al,)louz E}ﬁctuzc %a eéﬁ:lréc{%t rt?for i

hi ophene- oxam
*‘@Boratmg o@tﬁc foé,\fcnrsfollqtvep.w;/ gur@atmngy @gsc{nkﬁ% HMeCN- Iﬂp~g9 89@vIeCN-

1190 \(% tg% %%‘{%D é%%goﬁ{ql\f%{%éb%ﬁé ,Dlvléo &Q I\é‘ﬁ?ﬁ@% 9@5&4@3}1) 1.84 -
L D500 A2 A SOPNB S AT, StH e BT, > B fh vl Lo t6E27

J24585 19z, § 4 ¢l gﬁ{ﬁ#hﬂmlmiﬁ? ssii@@uilérﬂlz 2 1789 ({ ey 8,18 1510 1) 8.66

(“{%?‘? IR%‘%"B%% bonyi 3 (

*%%? rbonyl Ja (n1'2 H 3.09 - 3.21 (in,
3.83 - 3.99 (m 1 H) 4.02

Eﬁaf%p?%%é“g AP AR s lode pshioine T sppR B it tas matehels
butdiliAngHgy droRyliping inplacé of thelhyBtaking . MR is(MH uhtbsodBiediz, | H)

7.67 (d, J=8.67 Hz, 1 H 8.16 (d, J=7.54 Hz, 1 H) 8,25
s, AH) 247 2-{[(hydroxyam no)- 361 1.39 - 1.79 (m 2 H)

Ex. [Copgpourg] N@ng i n, 2 HYIS2'HWEMR @0O8IHz; d-DMSO; & ppm) unless
Ne. otherwise noted
2453-{[(hydroxyamino)- 361 |L.66 - 1.66 (m, 2 H) 1.88 - 1.90 (m, 2 1) 2.84 - 2.85
carbonyl}amino}-5-phenvl- {m, 2 H) 3.68 - 3.69 (n, 2 H) 4.20 - 4.21 (m, 1 1§) 7.47
N-[(38)-piperidin-3- - 7.48 (m, 2 H) 7.68 - 7.68 (m, 31) 8.31-8.31 (s, 1
yiithiophene-2-carboxamide M) 8.96 - 8.97 (brs, 1 H) 9.08 - 9.09 {(brs, 1 H)9.26 -
9.29(d,2H) 11.08 - 11.10 (s, 1 E)
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15

car bonyl ] am no}-5-phenyl - (in, 414) 3.09 - 3.45 (in, 2
H 3.95 - 4.06 (m 1 H 4.09
-[(3S)-piperidin-3-yl]jthlo- - 4.26 (in, 1 H 7.28 (t,
J=7.35 Hz, 111) 7.36 - 7.51 hene-3-carboxanm de (in, 3
VW 269588130, J==8.40 Hz, 2 H) 7.68 (d, JJ7.3FCELBAN4fH5400

7.74 (s, 114) 7.83 (s, | H) 8.18 (d, J=7.54 Hz, | 11)
Exanpl e 248 5- Phenyl -3-ttrei do-thin hene-2-sul fonic
acid S- i eridin-3- 'amde 5 tert-butyl

(3S)-3-{1 (5-chloro-2-thienypsul fonvl | am nol pi peri dl ne-
| - carboxyl ate. 5- ChIoroth|@ﬁhene-2-sulfonyl chl ori de
(l'g, 4.6062nnnol), tent-buty

Pk~ #ué@hﬂﬁ@' PETTUT iR Rlﬁﬁ’( [g%}(fff‘z"'ﬁﬁ-bhsb‘-’ Sﬁﬁmawless

4mmol), and 20fL d hane' were’a
NBOnL round bottom | IasRﬂEEWﬁ%nyﬁﬂopylethylan1ne was

t II st I Tl L
o = TR TR S S s

F| {leeoxyamaolsarheate | at efhi2 e 3120 (1ﬂr1ylri)e%§ 390 (1, 175)94 02
9 NVRi 30 5

l_D?rdeui}é'N g@mf;eud{hﬂ) @2{%‘# 1 Iﬁ@%'_% 3 S 4ﬂ§1@ %H?‘?az M 2

S iphene paiprarglel ( cp-41 e > Hy? 5G( LD 4R, 690 1 1)
(d, I' H, 7.45 (d, H) 17.67 tor-g.dry | 1$8.186, J=7.54 Bz, 1 H) 8.25
3-an1no-5-c|daro-2-t|t|% h sulfon 1 am no

efl di ne-1-carhox |ate. [STeRt- butyl (3S)-3-{

247 %&?hdhﬁ?amﬁmtéhizeg% 3%%?&;3%1?9] (ar{mmn}lgu pens Qﬁ,ﬂ@f}b‘?g atQ 09
X e . e e (0]
NG i e CEC N BT ULIRIE SLk Celi Y AR R

200 DeaLE8PETIGR2004/ 00 | 1) Y18 (iaf=Tos phel &) 73600151

iy id n- BuLi n - )
IE’BW%;% qé@gg%’ﬁge Let wétr iy: OV\/I(()Il/%??g'm1 %ﬁéﬁg g{gm v and®
4, 6-triisopropyl benzeh8stlofsyl Hazite, ! B 18 (§,0FUs4 Hn 1

nh 5n. dry TI-IF, @t - QC Let the reaction warmto
bom t enperat.ure d 10rnl water. Separate _organic

=~ — W~

| ayer from aqueous |ayer. Extract aqueous |ayer with
di chl or onet hane, and conbine 5 organic fractions. To
thi s add Hexadecyl tri - n- Budnshehgsphoni i un brom de
(.1387¢g . then Q |unborohydr|de .1199g,
3. 1703+#] o SR, &-3-viumide 5t

Ci:loEﬁ@%él%e 22@&‘@19’,1 chltﬁ Ef: (]2% 4. 6&62}&%@) (t&%utM-tlZ.S’) 3@@@1}@3&)@& I~

czﬂg&‘(&te(zflldﬁk 5%52)7-%:1?&% §r§112(0h§l dzé: %mzzt#ane w& ai%ed }t_(%d %J?L(iaund
battpgy flasig [x@ogrppyletitylanine wag 189 addad with piirrings 14Dstif ene hhurl—W\(ash
rehetRR mihare kmthuvatcf ﬁfeﬁ 819‘6(7 |Mg%0' p 31“dtg’r an@%&gﬁﬁ[el}ﬂ%telto ﬂ@n&g

-5-ehl oro-2-t
1.75g, 99%, 4,60mmo}. I—I NMR (300 MHz CDCig) 3 ppm 1.69 (m, 2 H), 1.80 (m, 2 H), 3.20

(m, 1 H), 3.31 (i, 1 H), 3.41 (m, 2 H), 3.56 (m, 1 H), 4.94 (4, 1 H), 6.94 (4, 1 H), 7.45 (d, 1 H).

tert-butyl (383-3-{[(3-amino-S-chloxro-2-thienyDsulfonyl]amine} piperidine-1-carboxylate.

Tert-butyl (3.5)-3-{[(5-chloro-2-thienylsulfonyljamino} piperidine-1-carboxylate (1g,
2.7330mmol) and 10mL THF were added to 3 25mi flask under dry conditions and a nitrogen
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pi peri di ne-1-carboxvl ate. Tert-butyl

(3S)-3-{[(3-am no-5-,chloro-2 15

t hi enyl ) sul f onyl ] am no} pi peri di ne-I-carboxyl ate (427.8
ng 1.08 mol ) and 10 nL dry THE were added to a dry
WHd Kt Eyen purged 25 rnL flask. . PCT/GB2004/005400
Trichl oroacetyl i socyanate (0.385 niL, 3.24 mol, 3
eq.) was added dropwi se via syringe with stirring.
This reaction m xture was stirred for 15 mn, and
then the solvent was renoved in vacuo. Excess reagent
was renoved under high vacy to give tert-butyl
(3S)-3-(([5-chloro- 3- ({[(trle | or oacet yl ) am no] ear bony

réo%ﬂeféotogl tgo7 dldli B- liguig@]iiwf% 1911& g é-lgf 10|1) séovsa%%rogwxses Let

AN no piperi |ne -carbo
W pev i A0 C. t Heswly adihR 4,0 wiiseprenyibanzdnesuiforyhaaids) as(2bol62on in Sml

dm—ﬂﬂs a2420p@ MOl the %ea@t%n)wmétd 1501§ Ry I\/lg}: %Hlee Add lﬁ%@ M&ei Separate

solvent in vacuo. Purif usi ng
OIS BYE SIotARueosplD OB RS a@Bl‘?QPfe‘ﬁ@h’é@h dlgﬂgpmythane i combine

ofMafit ﬁrhcﬁi})ms Roagygls retkade8Stridtou @hor&ﬂﬁ brdmiH ](- @ﬁ@/@ u@'ﬁ33rmnol)

lob%g‘(& nr%y Wm%lmégg’l?’ 14)55%@01 B SPBI waim 7lfwgfrﬁrop]y;qab StiI‘:Elt Jgagm

te(nmpraml cdverniZh Bxfrbad readdiohlnidie dith Shfliatutatd Gonbontratd orgahid d,

whibles S b5 norhnal ase i, D3mor ™ W bielos 6 - Rl e,

215 h%e‘mwmwwﬂdnm PRISOra) pippre L iod me-H)-C.38 Pox WAt 8. (m, 1 H), 1.86

 PEAAS SR A 0 2.2 By 5900 B 3 G ol ik
ﬁﬁﬁ]bﬁberldlne t-carboxylate (01156 g, 30 0, 2634

nmol ), phenyl boronic acid (.0642g, .52671mol, 2 eq.)
ceS|un1carbonate (. Q?04 g, .7901 WD 2005/066163

anh&ﬂlf—héﬁ%kﬂh@ ny&mm @qi(@@mn@dﬂ ams@@i vere added to

nitrogéen purg und bottom fl ask equi pped

ﬁv\ﬁlwmgmﬁﬂgﬁ@?lP@Jegf‘merl—ﬁﬁboxym&ﬂf 8ring. hAB evnohad B lnde THF

w@te@&i@ﬂﬁ) a d:ljlelaimﬁ e Jd%‘ n& ke, Tﬁ\lchl@wa&%@%cy%tet@sss mL 3.24
em)v uequs Concent rate ganl C

"‘é’f? 36& ? F"FV‘ "%‘“"\Aﬁ*at&ﬁ %P’WB Ft*fﬁﬁ%s@l“d*aﬁcmﬁ%mxmwas Stired for
15 iy emitthegirdiblat: was @moGd-in Mdb. FxtAsdapeanes reoved Bikr high

ol ' . . 300 MHz, 13) S
R oo o 18 by S
tidenyPsuifonyl} dmbdppirBridiGe- [-nqrbRy ke, DBsdle résidue kn Hnl, nBtha 1, (e add

21‘11 E%n 1% ird %lithz( ot (1§2§%L Z4 x%% 6_'?'\:{])3 é?ﬂ 30 l%ingés (Ige’mo%l' éo}\)eht in

V@H@h%m% W@H}dﬁl&@ peles ¢ lhmoﬁ lkase catungm PG-BR % BadFHexanes, B=Ethyl
AbBe)PPRAG théés A-YbAml de, m%ﬁ%a.}e%wéme@@x}\?’m[ 3 §M} | RMSO-

dq&éamnocar onyl ) am no] - hi en

DRgS ) L6 Baky Ao D007 1 e | EDisictn | U5 a5
38 (AN G 73 @, Meblsh &fzﬁ 'SQQEsSzHT'@ sohygnts were

evapor ated and the resid Iaced Under a high
vacuum yi el di ng t he t|tIe conpound 15ng, HA salt. 1H

11333&% f%ﬂ(amﬁ?h?@bdﬁmxﬁu i wa{m 2 H, 1.79 (d,
0

v 9 (¢
ot Ter- gl @ISR g 10

{(éxﬁmodarbhi)yl)aﬁu@?5—(:510r012 thieny) Bulbshy(@nindTpifridirB-17c8rbb Bl A {0l 156 ¢,
0,2634 mmol), phenylborenic acid (0642g, .5267mumol, 2 eq.), cesium carbonate (0304 g, .7901
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15 LCVs (ES, M+H=381). Exanple 249 was made in an

anal ogous manner utilizing 3-fluorophenyl boronic acid
in place of the phenylboronic acid. M5 is MtH unl ess
not ed. Lx. Conpound Nane M5 1H NMR (300 MHz; d6- DVBO
WOBHER$616h| ess  No. ot herwi se noted 249 PCT/GB2004/005400
5-(3-Fl uoro-phenyl)-3- 399 1.53 (m 2 H), 1.81 (d,

211), 2.79 (m 21-1), 3.16 (t, 21i),

ur ei do-t hi ophene-2- 6.77 (s, 2 H, 7.31 (s, 1 H, 7.54
(rn, 3 H, 821 (s 111), sulfonic acid (8)- 8.40 (s,

1 H, 8.49 (d, | , 8.62 ( i peridin-3-ylam de
20 WD 2005/ 066163 PCT/GBZOOZHOOS4OO -120 Exanpl e 250

r%ng) '3 eeq(rglra%lg t}etl a§1s€t11 }ghog;%%mteipaltjagium wele a?iged*?o ani og%n %&1 ggd 25
11413@)114@%@1{1 21aa‘k(ca¢wmd véth bonge)iastin harl ABd pindevatal prd 3 L dibxBie.
I—ﬁaatt tQ %ﬁ@ £ 2(:}§r gﬁm)v g &{2& Ebocobl %'éﬁlgvlerﬁqéeoﬁsaiﬁﬁp XCAn@én‘?rate Organic

1{}*@&@@@ ﬁbbﬂ’ Cyvakinaal hapsregiven3 Remsodyeyt eradinnblomg 60-20%hm
(Q}ﬁé;ﬁﬁés,' B’AE’ﬂ? hedaE b%bﬁ%%ﬁwh p*}ﬁ%w%sl@ﬁ 'd’ﬂ:dﬁ?@m%? 35 (s, 9

tnnD ) wer e added

) I]a’é,%m 2%ID 62 (lﬁa bEhitdp ﬁ‘é 1v£é)s3 t%@h%ﬂ&é’é (mahH).8R8 (m, 1 H), 3.72
(5,230 WSt 15,78l (@b i 083@“9(5 anpes prnenover ni ght. \Water

was ~ then added to the reaction mxture to precipitate

t he crude product, and this was filtered. The 10 solid

SRR A kideahibyh e RRfonRNRMES MRb&idigB 30BN, (30butd VBSB3-[({3-

e B P T oo ol b G oy i me)

wagptired i) | mR 4861C) @opVeQ@H r,2 hdw OTHetsolvehtsfere Srafdvatédhnd the residue

N O (N T N T

MHz, OMSD-A4p5 pprm 1.51 G, 2 HIO1.BA( BH), B.784q, 2 BOB 3(ESH), 3.69 (m, 2 H),

AR 77 (B AFRE B AL & N B D 5T 210
&ﬁd@ﬂﬁﬁ%)s yl am de. tert-butyl

(38) 3-[({2-[ (am nocar bonyl ) am no] - 5- pi peri di n- 1-yl - 3-

thienyl) carbonyl)am no] pi peridine-1- carboxyl ate

Frgmpye %ﬁ{;was agsig gn AMEISPUS ersn el LSl Acltrorarhan borasicrigid o place of

Mhbnywakénicmmal MSERNRHAHe)s nowds added, and the reaction

ture for 2 hours The

F’éa@?‘f‘?ﬂ‘l‘“%@““eco St [ HENMER (390 VA 5-DVIRO; Srpan) eelesias

molt; under hi gh vacuumpfRiwisSwedgadl hours; 240.2ngy, 20
0..6192mol 11 (BOO MHz  DMSQ-dB) 6. ppm.1.50 (m

0y RGP 8- 150|588 (D B8+, 2 D8 288 (o B34 2 D,
3. OReilid-thicplend . 3, 15 sdwés' 2 H),7, 33 (L9 G54t S 1), 421 G, (M,
1 H) . 436 (s, 71-1), (S 4 B

sulfonic acid (5)- 8.40 (s, 1 H),'8. 49 (d,"1'H), 8.62 (m, 2 H)
piperidin-3-ylamide
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6.79 (s, 11-1), 7.97 (d, I H, 9.02 (in, I H, 9.16
(m 11-1), 10.64 (s, 111). LCM5 (ES, M+14=352).
Exanple 251 25 2-Phenyl - 5-urei do-thi azol e-4-carboxylic

i d azepan-3-wl am de ethyl 3-nitriloalaninate. To
vglo %({os;ﬁq,r d sol ution of ethyl PCT/GB2604/005400
(2E) - cyano( hydr oxyi m no)acetate (10 g) in H20(30 i)
and saturated ag. NaHCO3 (60 nL) was added
portion-w se sodiumdithionite (35 g) over 10 rains.
The cl oudy yellow solution was stirred for 30 m ns at
it whereupon NaCl 30 was adggd and the resulting
slurry stirred for further 15 mins at rt. The m xture
was diluted with WO 20 OE%@?@%M 63
PC IYG112004/05400 - 1e1 2 andst he aqueous id

) | B % xyhe a0l

A% ILiA' e .:1

bemgﬁmﬂy_l)ammﬂ]mgdrmaieamm!auggtﬂ@ef@ugﬁ {3sp-8¢k {0l uti on of

[(gr%xtl%iél b%n{rlg Iljlé)a 2 3}& %{Lé]ﬁicﬁylgcja?ﬁ%ﬁyig% dw&t @H} E% 12 §a1bng§3<y§1t ared
ayig Sroplatp] €0- T iy 2mipelang SEGIE i added tost 3Smidbisiat. Lk
pﬁagﬁdm%%\é\hﬁﬁ E&ﬁ@@ Bnd the WARoHL CfllHeh %%8%1 EE&E%%%V&H% QRS D as

rine and drie vapor at | gave a
‘tbé%\?flé‘%wcﬂemcfaﬂmm AP uEeHO mglpmtm P Hiseu ané@ns Wf(ss“%%%hc
s bdraﬁa bl Ebrﬁhi\{aﬁasta mm [la(ﬁe[ﬁ @W)@ @Séaﬁid%ﬁleﬁ B/@hmel)

sol | I%MS% i el d) .
-28338mth ﬂ(é V%W%kaﬁﬁa@@lléﬁ&mc?a[ﬁbbﬁ?v(natéél), fr%ﬁy(ﬁl 2H),2.86
(cﬁﬁﬂ'jr?ﬁ}ﬁ (89kyit3 181y, Qfﬂ)ei m/dd NI@&@?@NH-I% 4. 36(2 m) 6 57 (s IH) 6.79

%{ I anj nat e {:
bbb f H AT St L a%h cont ) Yo S s SR e
mxture was heated to reflux for 24h The m Xxture was

Cltarsmdvt\ee tert-butyl

(%V&ﬂdﬁﬁiamomwﬂh@lbmm@&p@ah&n—lgﬂ}\?eiualyt] bﬁ\Mﬂlyl.)mthmo]plpendmc 1-

A ale g%'s%g 6’%’38%@@%%@/ 2l %/%gN%'%O% C?%g% ioxane%mL)

wWhsdeaY od the reaction was sllrred at room temperature for 2 hours. The reaction was

I
cc@é’:mﬁjat%d {ﬁhhlsgbzéo T e@;&é%ug{ déa% ghﬁqgaé?cg %%%Lc)zugﬁ‘f& %LJ%{%J i?og&EB/ bl N
0.6 E12emmiob AF SR E3AY MHz, DMSO-d) § ppm 1.50 (m, 2 H), 1 63 (m 6 H), 1.88 (m, 2 H),

286 ﬁ?“s?enleﬂﬁiﬁ%'étz {cﬁﬁ%ﬁj ﬁmgsgh,:%%%g%{ #}x?’éﬂ)ai &, 599”@37 M ),

anhydr ous or oac
678Gl BhdP8 (¢ 28DA02 () DI Y- 16(erl 1), Het4 Bd BBf LEMS (RS, M+H=352),
After the addition was conplete, a precipitate forned
and the reaction stirred for an additional |h. The
desired product was obt 2E¥EMRSL i || ation (99% yi el d)

as a yepraviyselurddo-thi@olpQditvlyInasidUSeilep zfx\-?y—;ilhlﬁid@ ext
step without any further purification. LC ES,
M+H=436) . 25

ethyl 3-nitriloalaninate. To a stizred solution of ethyl (2F)-cyano(kydroxyimino)acetate (10 g)

in H20 (30 mL}) and saturated aq. NaHCO; (60 mL) was added portion-wise sodium dithionite

(35 g) over 10 mins. The cloudy yellow solution was stirred for 30 mins at rt whereupon NaCl

was added and the resuiting slurry stirred for forther 15 ming at rt. The mixture was diluted with
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30

tort-butyl
(3S)-3-1(f5-1(am nocar bonyl ) am nol - 2- phenyl -1, 3-t hi azo
I- - lcarbon lam no aze ape | -earbox late. To a

tion of ethyl 2-phenyl-
‘(?F%F@?Eﬁﬂoroacetyl)an1no]carbonyl)an1no) 1, PEI{GR2LAEGP -0
-4-carboxylate (40 ng) in anhydrous TI-IF (2 nL) was
added via cannula a solution of [ Me3Al and tent-butyl
(35) - 3-am noazepane-1 30 carboxylate] in THE
(prefornmed by the careful addition of Me3AI (2.0Min
hexanes, 500 L) to a WO 200%4{066163 PCT/ GB2004/ 0054( 10
-122 solution of tert-butyl
Cﬁ-ﬁ@ -84 YT DRAKE RIS vhas CRIERX Wikl @nm ?xﬂ‘-’l"h@foiggﬁﬁ AraBGiried

and subsequently stlrrlng at rt

(Me2 epdh @"‘\?@'iap%\/\ﬂ"é’ﬁlt 5t itlncomReundtas rYP%W &t @1% pisid) 1]8“ fras used
dkbgly kchdxPdepri Xt ure was cooled to 0C and a 10%

aqueous solution of Rochelle's salt was added slowy

to quench the reaction. The m xture was partitioned

etiel Waenzorl-OAtribldnihad 2T o tthed Solatipneduthyl Ry@ilodMmate (1,14 g) in

CHEEBTE S0 18, S0t B B SR PR cows

ofahgrSOtiLion E’asa:pmneam 1 for gl wehergupa litevaseklhodvwith [Bk@Ac and washed with

HD 5 r r{nb 91?& &BH I(}Igé/ 04?l Elv gl\}:\l/glg %ﬁvgg% %nggvg Efﬁﬁ’l\@u v%@“%gf ?E%Gﬂson

(M ﬁ&éz@@)c -Ii@)zo @h@ﬁy fitlscogpetnd @s M‘ﬂ fevtl@w eolig-(5%p piold). | LMS (ES,
MUGH-G39H -aze an-3- lamde. A solution of tert-butyl
(3S)-3-[({5-[(am nocar bonyl ) ani no] - 2- phenyl -1, 3-t hi azo

| -4-yl) carbonyi)am no] azepane-| - carboxylate (30 ng)
ethigl ﬂ-mﬂﬂo@@nﬂfl %ﬁﬁlﬁolldMQX VIS, T’H ki Mﬁiﬁmﬁiﬁil'l bf &lg'l Wsnyoyl 3-
e clo ilute

30 r.ain sol u n was
n&?‘fﬁ%ﬁﬂﬁ%ﬁ& g>aﬁ&wt Rluaegy %H@ é F@W%‘Ebﬁ GpegRl (18 ¥ ) hna the
raseiting mxtuTh e:as hagi do efua sordid s Thy egkaire udalﬁmlmdwxﬂi B02d and the

oiggmg efr)@g were wz{%flfidt S Iz% %t‘lfl&h endtcfitﬁ.li w awﬁgi%n Xw‘ﬂlhe Solvents

quan atlve
2DVBO o) OIS PppﬁqaﬁorBEV Gilszn (0%-@5% MEN-HD . a8drded B¢ Zifle compound as

4.10 - 4.58 I 7.26 -
yé["g‘b %d@gé’j %’gﬁ&i({%g}m@% T (m2H s ng(d, 0L e
H; LC/MS (ES, MHH=361). Exanple 252 20
e& i\@ RAVERe R S BPsdc b h cé‘r‘bﬁﬂﬁ}gth-tﬁﬁkcﬁe-f#-carboxvlgt_g To

a et oo o Ry rangi sl Dot bRy ) e s

mﬁw n rnqg vﬁa%d&d @i@m&foac%@hag&cgé&a@qﬁ My s}%w vtmra def&d ABInNAL Lfer
dr t ol uene was ad Lawesson' s

ﬂi@é%%?ﬂ Wa(semspl@a)a PEGYHitRR m?de@a the r56taR smﬁrf@ aeaddipugk g The
d’és@edi @rﬁ&dé%wés%taﬁéd By filithi@n (9% Ei8) a\éla%elﬁﬂul ki@ AridhfoludEtvédGed in

the 2 ni.c extracts wer wi th 1420,
PR N 8 Qo RSO A S SFS SR BT he. sof vent s
gave a brown oil. Purification by Glson (5% 95%

re;g%mgyl ;E%pédié Ié r@dedﬂmtqhgge%g%l tnlm -Z-D%npvq l’lnidthgzsml 4y el low solid

yilcarbonyl}amino)azepane-1-carboxylate. To a solution of ethyl 2-phenyl-5-

({{(trichloroacetyl)aminojcarbonyl} amino)-1,3-thiazole-4-carboxylate (40 mg) in anhydrous
THF (2 mL) was added via cannula a solution of {MesAl and fers-butyl (35)-3-aminoazepane-1-
carboxylate] in THF (preformed by the careful addition of MesAl (2.0M in hexanes, 500 pL) to a
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WD 2005/ 1366163 PCTI GL32004/ 005400 -123 eth

2-rnetlr 1-5- trichloroace |I am no earhon 1 am no
-13-thi azol e-4-carbox late. To a stirred solution of
et hyl 5-am no-2-nethyl -1, 3-thi azol e-4-carboxyl ate (|
‘&86%"\?’}'6@1?? anhydrous THE (10 nL) was added FCT/GB2004/005400
trichl oroacetyl isocyanate (1 eq) slowy over a period
of 5 mn. After the addition was conplete, a
precipitate formed and the reaction stirred for an
additional I'h. The 5 desired product was obtai ned by
filtration (99%yield) as agygellow solid. The product
was used in the next step wthout any further

sPldfidrf ot G‘e@itliu SS}ﬂaﬁﬁoﬁzE%ne M’é!ni::mé]a@m Shﬁ,r(%'thaV(lj C and

&D %F §L51Larn|noc )am nol - 2-rnet |
Spqpely SHITAZ alpt o8 JOBERYy |fjl<aﬁf%1ga§@aa%u:pn wstmm ffe 105,
The reacta hiitftir® WraddooRE byl C an’wlol%lelqué)us}-&lutmn of Rochelle’ s salt was added

| or oa ety o] ear bon am no hi azol e
sl it P BB TR i ed Sfen Bt ey Poaane
agebdedayei wammauddama B0 aBk)ond af cgdiddlbranid extracts were washed

- ; 50k ate TFI E r.ef or med
o tp SACBEE AT AP R Sbat Bltorion P tonfy
G 911 $6-R7H0ONEOW gave h8Bje-c@mpound as yellow solid (50% yield). LC/MS (ES,

@?zepane | -carboxylate (4 eq) in 25 nL of TI-IF at

OC an

subsequently stirring at it for 10 rains). The
resulting yellow solution was stirred at rt for 10 h,

ZTﬂ]ﬁnﬂﬁaﬁ'El'ﬂ@-Ehlﬁﬂol%tMEth%ﬁ %Fﬁrls_gﬁize& —3-913.91%@5@50@&319@#’2@: -butyl
ﬁﬁggﬁgi solutéon 0 ch 3
( RO PEbRR PRI Dot il él}wa@onwmarem@l-
ckreasmem EnAs 480120, 4tdRaRqSS0Y Fad AHET foEmBXAtkAThEHoudy
T A TR
r@Sidapwrsalissavedgatie) andpddeeal iy e llophligotoivikld Reltild dosiabin® Bs Wbite

0,
ST BB LR ARG LSl LS PE
(@;M)t 72 --338 [nel Hp4. 1t 38dine? ﬁ) MT bos(o (hd, 8 3 CRH- BZRMANHPR.23

uty 3

(%§n%gﬁ??§ﬂ? é%gﬁ cds%gﬁéFganlno] 2- et hyl - |

, 3-thiazol -4-yl'} earbonyl)am nol azepane-1- carboxyl ate

(1 eq) in 4,0NHCL in 1, Eémﬂﬁgiﬁne (20 n.) was stirred

fpr 30 rglni at rt. The solutlon was dlluted

vacuum The 25 resfdue was dlssolved in 1120 and

laced . in a Iyophollzer tg yield the title coqpound as
Q&Pﬁéﬂﬂg&ﬂn@—(—é@w&\mxﬁ@@ A0 2 siyredRutiereof qusby-acetyl-3-

n&(ﬂ@alaﬁvﬂuﬁb& 80 [&?}I’ﬁh QBB hwenc2(4OChL) ks acﬁedlﬂéwegsoﬂﬁ ré(#ent ((Sflcécb Jand the
"SRt s 6% FORBT S BT GBI EbHNET WEHOAD and the

ogxanpitect? pBrewashatarlth liy0, afincaind ldegDO ;SR BedpoAsorEX AR dBrents
g%’ézcl blﬂ(ﬁnl’nncgi E’ %icgﬁ&rb?fpélllsot ‘(%5°/<§—§5%/E Meﬁgi H,0) afforded the title compound as

yellow solid (50%). LC/MS (ES, M+-H=187).
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materials. M5 is MtH unl ess noted. Ex. Conpound Nane

M5 'H NVR (300 IVHz; d6-DVSO, S ppn) unless No.

ot herwi se noted 253 2-p-Tolyl-5-ureido- 360 2.04 (s, 3
}—%294- 3.26 (m 41-1) 3.72 - 3.98 (m 1

WRAPUBE%4%3- car boxyl i c acid 11)420-4.58 (m FCHGB003H05400
(d,211) 7.95 (d, 2 H 8.23 (S)-piperidin-3-ylamde

(d, 1 H Exanple 254 5

2- Phenyl - 5- ur ei do- oxazol e- 4-carboxylic acid

(S)-piperidin-3-ylamde ,,,,,,...... et hyl ammo- -n
enyl -1, 3-oxaznl e-4 - -ca. %boxyl ate. To a stirred
= nitriloaaninate (1.0 g)

sol ution of et hyI N- benzoyl

a ﬁ@aﬁ@é@luw cf etfwi@xanﬂwil-m@thw ! Eﬁhap@iv-a{calbamytafe () hcems m anbydrous

TQ?\(Q) xﬁ]%éval%/l%i_{ig %ﬁézﬁﬁ%g%hrtﬂ gH(%‘ana@es%% s%;@v )%Ue} egperzod of 5 min, After

ﬂ1° @i‘filﬁl%’i LEs 6%13&%% ef@ﬁ?tﬁ&“@faf% g anetrﬁm Adyed forgn additianhlethg The
dcs&@d‘ P60 Wads @btaihbd byeilSdtioh (9@, ﬁ&&)% h g&!m@rfsolﬁ Ak 10duct was used in

I ,
35 ?glstﬁwﬁﬁf?ﬂﬁfurﬁlﬁw?mm vyt ?‘E)\i/as added

trichloroacetyl |socyanate (153 L, 1 29 rnmol ) slowy

orzepanatidi b Otyed. 'Toht sofﬁhm} demyr%ﬂctmfl{ﬁduﬁ vvas

tﬁ(ﬁgcﬂ%%ge&ménﬁﬂoicg{bgﬁgé}%ﬂu&?ﬁe nié?)%lc Sciaab%xmat%/ ﬁl e&?m gﬁlgy ous HE
COmly pias adggc} Yif paonele o pplytich NEIV(GEQ and {ﬂ&‘}—ﬁ:—a‘mm))aze@@e 1-carboxylate] in
TPI? (ﬂref&%ﬁ Ho?r e cAeuPrddRR M@Ep@ '@Jmlﬁeﬁﬁc@t Peg) % a SfuBlh of (35)-3~

- 0Xazo

a‘W?”&’%H"‘B"o hwbta‘aﬂaﬁdﬁ B et el AleTHY at 8 Carg 6¥ysauendly stitgingat rt for 10
m$iQ). Utht: es9ulGfg Riiby koiﬁroﬁ R@Otre®at 1t for 10 h, The reaction mixture was cooled

ot %ém&ya SO Sioh e R ST S Rmbar sisechrpicteton
mewa:snaaqiatedomu amammtﬂmc ad mdé,uhe aalf]ecmé laErdVB\i%r%xuaﬁé‘h_ with

t eri di ne-1-carboxyl ate] .
sEB G e linbisd ol BRRPE Sathed 1R Siaest S Bgpon,
Evanorv@nm%ﬂmma@w 0TI B6208141 695480 (5%- 91%5{2011\@9@«) @ve the

o fadsert-butyl

syl e WOLb 0P SO Bl DU
mmol) in 20 nL of TI-1F at 0C and subsequently

ZM&H%?-B-@%@J tlﬁJzoch[ca%xgi?é ﬂﬁ)ayeg-gn%—_xlé@b“ A lS(ﬁ&lOX %i" SeALN
was stifrre

G-t &awgcatb@md@amtoaﬂ@eéyhhérﬂaazo%%@weﬁnsm@aﬂzmmceh
caﬂ:foxﬁ@t@ edah & 43)1*5@131 in Waﬁd;@ﬁﬂ@@(} S WhystitBd BYENGRSs 1O The clondy

soliu%on was <P iuteIwnh dry methanol and the solvents were removed under vacoum. The
residue was dissolved in M,0 and placed in a lyopholizer fo vield the title compound as white
solid (quantitative yield). 'H NMR (ds-DMSO, 300 MHz) & ppm 0,80 - 2.00 (m, 6 H) 2.48 (s,
3H} 2.78 - 3.16 (m, 3 H} 3.70-4.20 (m, 2 H). LC/MS (BS, M+H=298).
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i5

20

5 was partitioned between Et QAc and H2O, the aqueous

| ayer was extracted with Et OAc (3x) and the conbi ned
organi c extracts were washed with 1120, brine and

dri ed éﬁé SO4), Evaporation gave a pale yellow solid.
VR 29040 on by G lson (5% 95% H20/ MeCN) gaF&T{GRae04/005400
title conpound as yellow solid (50%yvyield). LC NS '
(ES, M+H=460). 10

2- Phenyl - 5- ur ei do- oxazol e- 4-carboxvlie acid
(S)-piueridin-3-ylamde. A solution of ten- butyl
(3S5)-3-[({5-[(am nocarbonyl ) dﬁm noj - 2- phenyl - 1, 3- oxazol
-4-yl') carbonyl ) ani no) pi peri di ne- 1-carboxylate (20 ng)
Bkdhnte 599 vlas

e b S b g bl o
“’GPE}a]FreMﬁéerTHHNEFSPWéd sol vents were renoved under

WACHHPound Nend €ST AURTSVAT NMR D NES: d
&fn a lyophilizer tjo yield thgﬂ)’ltg:ﬁ}tial dcﬁ:]o) ou%g’(ig Iu@l/hsl%te
5

solid (quantitative/ficeyiggnotedy NVR (300 VHz,

) ip 1 T
2H) 2?&%&19 5- 1&2%62“ N %610 igih sézi 81)%)94 3, ié’(m 4H} ?‘% (3. 98&:1“}5
(Egnaz,g;p,g,:egg:g}yhcg%gnm e [H420- rgsa:qnu@,ﬁg &6 (G2 B 795 {d, 2 H) 8.23

er (@}p]pe&dml:ac}az[nlga{m - &, urgi do-thin hen-2- 1- hen |

e8t-bam—-e 20-.aci et hyl-.est.er fnnf-hllf\/l

(3S)-3-(f[2-[(am nocar bonyl 1amt ol - 5- (4 45, 5-tetranet h
yl -1 3 2-dioxaboralan-2- | -3-thien | carbon I amhto i
eridine-1-carbox late, tExammels# (3S)-3-[({2-

LA e LR o b O ek Soerhain 2taanide . 2
as in Exanple 15] (2.0 g, 4,474 rnnDI) was added to

%é%éﬁl&i‘ﬁ%&n Qélflmedn%)l\?u}% Hy éécr%byl 3.

nifrijoatapinpte) 1.0 airitl ARABERAAPP).) wisLO:d rzgﬁlu@anmmdimm@xanerw 0 M, 20
) GRAGL Okl 3. WD feighd fhuRE ?%H' RREEAEH of fle Qv dave the

dr ous ace
d‘dé‘ﬁ%ﬁ %WH@SGV%M(Eﬁ%ﬁfﬂB@shed with nitrogen. The
reacti on was heated at 60C for 30 m ss. LC-MS showed
-3 1%of bor on| c aci d - 13%_of V\D 20051066163

a ﬂﬁreb @dﬂ@t[bafoﬁeth}ﬂ B%ﬁf@ﬁ;ﬁhﬁ@ﬁd |3f@<ﬁzoleT4'3@E‘b0§4ﬂ€te fﬁl@‘ﬂg‘ b Mﬁ§l) in
oomte erature, evapor at ed
w*w Was Brfefalaaace&% Isacyﬁ?ﬂéq{tmgh%éﬁg Beidlalowly over
a ﬁc&foﬂ obBmih. Aftedthe 2ditRAWAOGRHRAN FredTiaRTornd adi thSeR¥n stirred
wof B ey SR THe caied prathyt s aPtiseg ot OB P et Aslon.
saticr Biosqybdatiavas hed i heiiat stdp3hhod-aff futher pwrification LC/MS (ES,
j.nocar bonyl )ani no] -5-(4, 4,5,5-tetranet hyl -1, 3, 2-di

oxabo]?ol an-2-yl ) - 3-
t hi enyl ] carbonyl } ami no) pi peri di ne-1-carboxyl ate

ek 3Tos) 8hf e ‘Jnyn%c rﬁmngm.ms)z%ﬁe ¥ fk),omﬁf !
=B Onmo- car Ddne g, 1.5
1 nyl}ang idine-2-c hu Ige. n&mﬁs}olut@mg{t‘ ethyl 2-phenyl.5.

({{(trichlorcacetyllamino]carbonyl} amino)-1,3-oxazole-4-carboxylate (320 mg, 1.2 ramol) in
anhiydrous THF (10 mL) was added via cannula a solution of [MesAl and ters-butyl (35)-3-
aminopiperidine--carboxylate] in THF (preformed by the careful addition of MesAl (2.0M in
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Pd(PPb3)4 (70 ng, 0.06 mmol) were dispersed in dioxane
(4 M), and water (I M) to a reaction 10 vial. The
reaction vial was degassed under vacuum and

repl eni shed with nitrogen followed by heating to SOC
W8rPY9%46 The reaction mixture was cool ed t&¢ 3{?33%'005400
concentrated in vacuo. The residue was dissolved in
DMSO, filtered, and then purified by LCPrep

Chr omat ography to give the title conmpound (79 ng). 15
{2-Pluoro-4-i4-f(S)-pipevidin-3-yl carbanoyl)-5-ureido-
t hi onhen-2-ill-phenvll-earbagydc acid ethyl ester.
tort-butyl

163 é%z Gk ( 24 400 ROSBRBOIW AR5y Bt b ELIIYS AL RAN,

(%25% %64¢ 6’]64?%?/?‘} B of Hilahl'§ endrpisppeptivistinioy plirpler 1Qiing- [The

& AEROYN bR ESuof ValBirrc BT ﬁor YIS ThéHessioh M@l Qaq%om:d 8%°canda
1%04 and Qhar%gd with 2 of 4N HC | Di oxane. The

éettepwowl%qf che%§ sa%ttv.[aﬁ iacglad ﬁtlwly ¥ chlﬁ:mhéhe reaction, The mixture
wmﬂﬁﬁfﬁlécﬁie&ﬂaeﬂ Btopa@u@ﬁzcaarﬂi@ afpatioi 1hyRelwiyexitacted with @hdlad BL) and

ﬂ’f&g %ﬁ‘)ﬁo@fﬁgﬂ%{%ggﬁé <w§re %Q_Beg%th%g lé-me iqq)cfr)m% %og;s 'E"?LHQI) ation

g&e@@ale gellodtdplid. MriBdatibwlhy Gilson (5%95%. H{@MeCN) gave the Bitld dompound

A ; 11 7.04 (h 2H),
a%%‘@?%%(ﬁﬁ?*g‘“h??@%é g 460}3 2 (d, 2(H)Ir 2 0% (m
211), 1.91 (d, 2H), 1.69 (nt, 2H) 1.24 (t, 3H) LCVS
Z(Iﬁ@a%l sME Eh&@@zoleﬁfbamﬁvlfcglcﬂd Nk ia de2 ogtﬁ(?n éi‘?e;z

bw:@k(ﬁ@&oa(bsggﬂmcévarﬁ%ﬁﬁp@o]z%@ew:ﬁgoxm%paawnm@szpemme-

15:5@6@11&&9(2 %ﬁiﬁu@t\mmh@ l4Sdiddiid 9 %O%s ﬁﬁ%@ﬁ&: 36’}91&&95&9
66, 16 ound

GL12004/ 00540 127
Cl@%ﬁd"]ﬁ}l&ﬂ Wﬁéﬂ‘ﬁﬁﬁé@‘ ﬁ‘i‘ "gi"ﬂ *"“F\Bs W%W@%‘i“ﬂ’@?%"%‘m
Thoteadhe2H6 Etss(oﬂued\ﬁa&hﬂ anpplaayl lin x BophdBdr td Qeﬁ%e(tﬁic cobpodald as white

so?élﬂﬂfant{ltﬁt Hgiﬁglﬁ 9@%1&8 (%%’]J\?%[i D?/}_#jsdﬁs/?é% %ﬁ? (’n? %DH) 180 £2.03 (m, 2

Hj 8.04-2140)n, YHLDIA-D6S5 (nR51H), LCOAT (BESxyiFHe32aE 1 d
(S)-piperidin- 4.23 (s, 111), 3.30 (d, 114), 3.14 (d,
111), 2,94 (m 2H), 3-ylamde 2.58 (s, 3H), 1.93 (d,
2H), 1. 67 (m 2H), 257 {2,6-Diflnoro-4-[4-((S)- 468
10.95 (s, 111), 9.28 (s, Edampe25 14 (s, 2H), 8.43 (d,
g{%-]%‘)uoru-ﬁ?ﬁf(%)dﬂ y 3 gnS-Z—vﬂ'—'ﬁQJgny?}lc%l%)amic

ur ei do- t hi ophen-2-yl]- agidefslester 1), 4.09 (q, 211),
3.13 (d, 2FI) 2.96 (m 2H) , phenyl}-carbam'c acid
1

= 4 AU l, OB b v %
,xﬂsvtlul@ Eérboﬁvl}%ﬁn:(oi’)mpérli@ine-ﬁcal'ﬁoéy Jié?') -butyl (38)-3-[({2-

[(aminocarbonyl)amino]-5-bromo-3-thienyl} carbonyamino]piperidine-i -carboxylate [prepared
asin Exarnpie 15] (2.0 g, 4.474 mmol), was added to pinacol diborone (1.7 g, 6.711 mmol),
Na;CO;3 (1.42 g, 13.422 mnmol), Nak (738.2 mg, 4.921 mumol), Cul (25 mg, cat.), and PdCl(dppf)
(100 mg,, 0.134 mmol) into & reaction flask. The solids were dispersed in 60 ml of anhydrous
MeOH and 2 ml of anhydrous acetone, degassed under vacuum, then flushed with nitrogen. The
reaction was heated at 60°C for 30 mins. LC-MS showed ~31% of boronic acid, ~13% of
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phenyl ) - 2-urei do-thi ophone- 7.77 (s, 111), 7.09 (d,
2H, 6.97 (d, 111), 4.17 (s, 1H), 4.14 3-carboxylic
acid (S)- {m 111), 3.17 (in, 2H), 2.89 (in, 2H), 1.91
21-1 1.64 iperidin-3-ylam de Exanple 259
%P@%%mﬂh _((E) -t ol uene- 4-sul fonyl i m noi - nt etACITGAR2004§495400
0) - 5-pl tenyl t hi ophene-3-carboxylic 5 acid
(S)-piperidin _3-ylanmide N 1-Anmino-Il-neth |sulfan
| -meth- E - [idene -4-nmeth |-benzenesul fonam de. A
solution of
N- (I sis-methyl sul fanyl - met hipkene) - 4- et hyl - benzenesul f
onanmi de (500 ng, 1.8 mmol) in dry acetonitrile (30

deBkabniles! c@ﬂdﬁ{gﬁ@j ~pi % h{ @ﬁdﬁ@iﬁgld tl%sof atinf2e TRk thd trdﬁct;ohjmmcooled to
rman e, SOl utl on ro eratu
foa@gwpégi%? S ﬁ%&af’{ﬂtﬁd&? e TAaoLBF PaSELH g B PSvder.

filtration. 2-(;Amno-I (E)-tofu ene-4-s ulfonyl i mi

yhagd. Yarrbutd(38)-3-({[2-

{(ﬁn g&%fméﬂﬁmﬁag gﬂ 1s @@&Mﬁ@rﬂ ingg“gh dhae- 1- car boxy
th;enyli}qmbm@rj} amlwmpey@lge hderbexylate {800mg, effective <450 mg, 0.91 mmol}, }' thyl

%%@%%gif% 43 %xzélaggﬁg‘se}%hsm&n cEroy i A8k, and

PY{PTRsk I 0 89 %@Qmermﬁﬁswén (igans C”nlﬁi) 2pd paterfhgit)to 4 Frgetion
Vlt'}lﬂ ahé Radlok VA0S @Egﬁﬁ%@ﬁhd\éﬁ&cﬁﬁﬁiﬂﬂ (iieplﬁiushellﬁﬂﬁ nft@;@cx%lld%ed by
e i ark sol ution was. dil ut

e 0 FRG 1 Dh T R R AR (it obisb s e
1e€iﬂiiee&€hs (dl\@ﬁ@d)n Dgakiead) ma tah patite dy BCHap Khmasbgudy to give
¢ g& udQ%{ified by G lson HPLC (MeCN- H20 5% >95%)

e BICFFBPRYL T8 t 1 e conpound (7%yield), 5 Exanple 260
was prepared in a sinilar manner using

Mmmmﬂ(r-gw (VP { G DB b @y Ppmiolin{eléshoxarpaiisghinol-
NasrE MR 1NG.agd ﬁgamoﬁﬁ}aﬁﬁo?ﬂper%{![x{eﬁ)camwﬁé €Y 3ROLALHRhs

ethy? am no

digsolyigd 21 2971 0([‘ O@p quv:i cgarg@ vmth@ lepf 43 éléll@(@gane The reaction mixture
w[as(s%ﬁ):d Rk DS binadn¥tbd 1REQRNEN arifledby 3 tdPiel®ihé dile compdfid (65.0
m(g, 13% (s H?eps)) H th?[?é?—gl‘v{SO) 10.91 (s, 1), 9.37 (s, 1H), 9.21 (s, 11}, 9.08 (s, 1H),
8.31 (d, 1K), 8.01 (s, 1H), 7.65 (1, 1H), 7.38 (4, 1H), 7.31 {d, 1H), 7.04 (br, 2H), 4.21 (s, 1H),
4.12 (q, 28), 3.17 (d, 2H), 2.95 (wm, 2H), 1.91 (4, 2H), 1.69 (m, 2H), 1.24 (t, 3H). LCMS (ES,

M-+H=450).

The following examples 256-258 in the table below were prepared using analogous methodology

to example 255 using the appropriate starting materials, MS is M+H uniess noted.
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Exanpl e 261 10
5 Phenyl - 2- (3- pvrazi n-2-yl -urei do) -t hi onl t ene- 3- car box
ylic acid (S) azepan 3 vl am de
‘ﬁé azi ne- 2- carbohydraz'rde. To a stirred solution of
2HP%30Y azi ne- 2- carboxyl ate (11.1 g, 80  rRGTEFE2094(p05400
140 nL of &OH was added hydrazi ne hydrate (15.6 ni,
320 innmol). The resultant solution was heated to
reflux for 2h. The sol vent was renoved under reduced
pressure and dried 15 under high vacuumto yield the
title amde (I 1.1 g, 100% ;@#s. a white solid. The
product was used in subsequent steps wi t hout

purification. "Il NWVR (d6-DMSO 8 10.1, br s, IH S
9.12,-d,. 114, 6 .S83 _d LLL. 5870 dd_IH 5 4 64,
¥ s LG/ VB (APMS [ESNMRBRIIESY: dDMBARS Sproamben

No,%%“‘ﬂ'é'mgﬁ?’ﬁm ne- 24 car t[gpé{q,gs?%tgg (11.1 g, 80 mmol)
m 0o

was. di.ssolved in_ 14 2 water and charged w th

2EN-AchcetyiBheaylind, 80| I |)0-%rte IDbORE G, 11d), D.CY (TADL S (d, 1H),
stigdeiophgaat i on m xt uri?ZSV@SiH?d?Cb@% %@%‘ig? ° Wea‘%fw (br, 21,

sddiumnitrite (83 g, 120

acfadaxdic aeif (Sreiperding per i foth (6le153 Ho(dri gt e’s(duléi)ﬂgé?‘?a(m, 2H)
adibhi@n funnel . After the @deh tioangwas, 1(93{{% e t he

eacti-on—was-warhedlto rhdoomtenperature.an st rred

SRRkl 5h A0 0956 Liib p G (wld): b b, 280, 8.43 (3, TH,
i cnajhmzﬁﬁrﬂamoj}zhe car efigits @ddi,t7 9Rmo ﬁ‘gsmm , MBHCRwr, 11),

S ETORA00 1120 R IR0 [ TS 20340 38D 306 4mi.

f irhertyljonsbamirmeiddthyb ov elr92Na2B0N, 67 (inl, 216X 802 (1, 3H).
pecentrated and dfiedfunder high vacuum overnight to
vileld 2.5 g (21% the title acyl azide. The product

25%dbs(4-Ansinel3 S dlifbutss e qUERE |19t8d s 13), RO (L 1ipuis.Dé sciad)] Ors.(d, 1H),
N x{fﬂ%@@%%lpﬁ%éoyl d, rd e 7298 268 6.0V, 11 487 201wy, 4.1
( saaxbsxs{hf(aedﬂienw D- {1 ({py Ha)z3-h7 On. ¢HA R84 GineiH bloHy(t| 28k 1.64

o

N@peddin3RiLNNd ) car bonyl | m@)o} azenane-| -carboxylate. A
sol-ution-of tort-hutyl ?§\ (L(2-am.na-5-

phenyl - 3-thi cnyl ) car bony] ] ani no) azepane-| - car boxyl ate

[prepared as in Exanple 11 (0.71 g, 1.7 mol)

andpyr azi nc- 2- car bonyl ag @gi}s% g, 3.4 rnnol) in 20
as, 10 f

cr ude pr oduct was @tiﬂ[&f)ﬂﬁt_brid&i—fﬂﬂain%o I\/PLC (40 60%
Et OAc/ | texanes) to give the title O 45 g (50%
corrpound as a I [ ght yeI I ow soI id. "HNW (dG DvsO 8

yitdenzéhe o8] 1ds. A soluuon

m@N gﬁlsqnethglﬂi%l?i%n%@zen% z?%aét&yi%@ze?c%alf%am@ @’6’6 g:% 2901 S dry

ac@:logg[ulg_ 3 OgnL)yprag gurgqgl ngl agpong g7 @ Q“C for2 B, Gidm v@m‘ﬁn@@a thgsolution

TTPer £ desn I c a. e 8 I N 6
to%o%'g'te 531#]@:0%1 g f4&ﬂ) ofct flélzﬁntatt‘d n%'éollc@t d b;?ﬁm ltwnn’ 114:

8345.m114 83.20,|n 213; 5179 |n 31-1; S
2-1{ AobknoJ (B}-toluene-4-sulfonyliminol-methyl}-amino)-5-phenylihiophene-3-carboxylic

acid (S)-piperidin-3-vlamide. To a solution of tert-butyl (3.5)-3-[({2-[(aminocarbonyl)amine]-

5-phenyl-3-thienyl} carbonyl)amino]piperidine-1-carboxylate [as prepared in Example 15] (95
mg, .23 mmol) in NMP (1.1 mL) was added N-{1-Arnino-1-methytsuifanyl-meth-(E)-ylidene]-
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20

2H, S 1.43, s, 4.511; 8 1.33, s+m 5.511), LCI M

(APCI, ES, MtH=537). 5-Then 1-2- 3- razin-2- |-ureido
-thin hene-3-carbox lic acid (S)-azepan-3-y |lam de. To
a stirred solution oftert-butyl

WQ3405866063 5. phenyl - 2- {[ (pyr azi n- 2- yl anmi no) c AFEBI4EMGH00
no)-3 20 thienyl)carbonyl]am no)azepane-| -car boxyl at e
(0.45 g, 0,84 tntnol) in 10 niL of MeOH is added 10
niL (40 mmol) of 4.0 N HCl in dioxane. The solution

was stirred at roomtenperature for 4h and then
concentrated under vacuum _Tfie residue was partially
recrystallized by triturating in refluxing 2- propano
4hﬁ)3t13§ﬂ-6&1ﬁeﬂe§iﬁfoﬁdrﬂ1&ﬁ5@§’ﬁﬁ@ ?ja@gan an tljle ZrQ%ﬁmg Ecﬁlﬂ%g wafoheged at
I%Q) Cg‘or 22 h. Tl}e|resu§n@ dqb solttgx)qn was d_[l[qted @ng EfDAc emy IIsQ Thd; ordanic layer

wBs WheSwithlidLb, b1§1e%n§dr3ed (P?*I?S(‘jlq) Ejv%p (lsaémt@ df%or% % E d%%’l&;ihﬁ'%th% was

plilii%’g ’bg %#sozé—]'l’l_p (Mf@]\l Hzg 5°/<4—>9§§6) o) ﬁforcj_}lqe g ®1r@3und|ﬁ% lriskd). 6
3.23, m 2H 8 3. 10, m 1H, 3 2.02, m 114; 5 1. 86,
in, 4H in LC/ MS (APClI, ES, M+H 437).
VO z%‘é%?‘&ééﬁ %SPWP@%M?&O@MWS%ME -AERigprpisinBeifinyl-

nﬁﬂll?ﬁbﬂyﬂenez-cfa'ﬁaxﬁidé aszs BV lnlbkk nétego) -t 1 i i nnhe~ie 3,

ar-boxvEe—acta—S) p'““r:ﬂlh 3.vlamde. tent-but.l 3

EX &om%{,,ﬁﬂjl M- hen 1-Bpjdi E#MR&W%Hz,ﬁamm § ppm) uniess

Nefi di ne- I-ca| box |l ate. lgehel@is@nsidd rred sol ution of
I»\rr\ henvl-t-hi ene-3-carhoxylic acid [prepared

ot

il %S’(‘B?Foira&mﬁ‘}“? 2 g,/283 tnmol) in 40 ni of
zélniaghgllﬂmmo}m\ﬁehﬁbadded 114 - 1.94 (m, 4 H) 2.55 - 2.87 (m, 2373410
e

26 36l b :
RS gt DL

Thearbexawideon mxture was| stirred overnight at. room

tenperature,—The—sotut+oet—v -and—..
Et OAc. The organic |ayer was separated and set aside.
The remai ning aqueous | dp@meleddlextracted with 10
Es®henyi-2x)-pandint2bairdi '
pool ed and washed with brine. T
solution was dried over Na2SO4, filtered, and

pyraginehtarhelodraziie o v aitted Solitdn ofinethg p@rabﬁ@%mﬁ@;ﬁzla@ (11.1 g, 80

Os;ﬂi? En 1'46 %‘% ??ﬁg%%\%s?aﬁg%l} gg 3lnc~tbr§rd16 3241 %1'13 o%%?raqf%j Tgﬁle&:ltpnt

p wasdigatpcto reflk KWRL. (TE--OMBOWS rEmbvkd usder reHhceEBpre%mé Qnd dried

un'aér h§g11 Vg(!d‘t:lm%) mﬂzhe tﬁila %{He (I§ 1 g‘zfﬁ%%)%s %w% Pé? ’l%g b:é)fipct gas used
in iubg@,ueqt ppcpslwhogpufrﬁpaﬂqnn Bt NMR @ﬁ—DMBQ § 10, b3&1HHS 2.18F, 1H; 6

o PR i P kR oy 1 an

no}--3. tliien 1 carbon am ne i perldlnel-carbox

«2-EAr z pytazine=Z-can &
n8he2 draih i ‘%\Eﬁa&?ﬂén@ iRt 20 N B iy 0
mi gfv(éatql andych @ge 5—1 HAd3 mb; Erinmel) and cooled to O“C To the stitred

reaction mixture was added a solution of sodium nitrite (8.3 g, 120 mmoi) in 80 mL of water was

added slowly over a period of 15-30 minutes using an addition funnel, After the addition was
complete the reaction was warmed to room temperature and stirred for an additional 5h, The

solution was the neutralized by the careful addition of solid NaHCO; and then extracted with
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20 carbonyl aside (1.5 g, 10 nnnol) in 20 nmL of
anhydrous DVE was refluxed for 2h. The solvent was
rennved under reduced pressure and the crude product
urified using | SCO MPLC (40- 60% Et OAc/ hexanes)
W%Z‘QI"{/@Whe title 2.0 g (77% conmpound as a PCF{pR004/005400
yellow solid. 1H NVR (d6-DVSO S 12,5, br s, 111; 5
10.95, s, 114; 8 8.93,s, IH S$8.36, in, 1H 5 8.3 1,
d, IH S8.01, be s, 1H 5 7.90, s, IH 5 7.6 1, d,
211; 6 7.44, t, 211; 5 7.29, t, 1H 6 3.74, in, 2H 8
2.83, in, 2H 8 25 1.93, mi%l-1; 5 1.77, in, 1H S
1.57, in, 1H, S 1.47, in, 211; 8 1.39, s, 91-1), LO M
C(—I@SP@X) ﬁfepool% é‘x@ar@c?@a)ctmrik%re dried over Na;SQs, filtered, concentrated and -

Ph ur t hi ophenpe- 3- car boxf
AR SRS P FE T PGP w4 AT 8 Horye sl S5y LB odser v
uo hwi.lbs!a@c@lfstcbﬁwiﬂtdﬁ%uwﬁca(tﬁﬁ) YONVIR (&80 9 b 32 -d, Ky @z d, 15;
| ami no) car bonyl ) at ni no) - 3-

5t3ﬁ9é'>éyllf§ )car bonyl ] ami no) pi peri di ne-1 - carboxyl ate (2.0
8 mol) in 20 nL of MOH is added 20 nL (80
4

t eﬁrhm 1 ﬂdmu @ anw-m.amnm liheA B(&ﬁiod Uéremmyp(aﬂl?o ald- atmno -5~
pl%egl)cf:l)[%%tc ic?]rg i]illﬁlélo}lélzt uz)l]ﬁ &%xgatc lzlrrf%grlﬁ?l %(sl iy Trr(a);ﬁeﬁeggpg, )
mgobiatd §ytaz8icd;ca®9y! azmieHlU SRS (el B4 mmls Oﬂ@h)ﬁ@qus M B was
reIﬂE}tedgorgg gﬁe sofrent :ua's regm gcdg@de; pcfduccbd p}cg’u%a%%(? thg‘grudp;f Ri‘ﬁlct was

plglf@g usnpg]ISC@ MPLCB@@-G@_%, Et(gAcﬂpepcpneQ tcyg15mthe e 024& g (go%) 04331’pound as

ahﬁht %iiow s§nd7 i?{%lMR ds»]ﬂ\kéo 8@2 8 b?'s b, SH' 5‘125 'E!r g@ 558 §$@ 94”5 05H;

51092 5, (hs,H @ﬁ’ﬁy s, om, q_@o, MogH’(;a\p@ﬁ,d ggssmp;_;;m’g;gsos cI OSH 5
7’@%WF§’8276% YRASESY AENES) 28% 4 dd. & 28l ﬂkﬂ 25535‘5‘% taﬁi P 427,
anpl € 26

Usi'ng thée appriopriate  startin
m|, ¥p1% § S1%ml 0.FHU .5 81, Hcﬁ;tﬁé’d45 Bx1H; ERM\RE(IBGO ?N/J-llz,,3II 3 1.60, m,

A Pl 3 1 B8 Tk G BRI AL 38 iy nd Nt o I
1.78-197(|n 2H)266-292(m2

. i - ic §Cl§ ilS}-('l%paEl %Z‘\)lan%tii? 61"0 a

stizivil opihtisnet 2xtduty bRy I65-B 8y 2- Hipymziz0-yaind)calontjatgnog &

tlﬁengl)tﬁﬁxo)}'ﬁ}%mﬂz epZmélls cgigoxl)—ll}zllé (6’@5'_5 A%y %11(0%11 o) Bﬁrolf ﬁIc@H‘?fs added

IWL 4 éofgl oy H@épn djoxgneg A4 hegolution p{ys sgurgchratmfgl tggpqx@ﬂne Qor 4h

arld)mel{cof{daﬁwmﬁa& v&cﬁﬁrﬁ TERESduk Wa bRy ?e@@stﬁlh%d@y@ﬁt{ﬁﬁtmg in
foll ow, unless the context requires

’@H’é‘“% P’if?pmelotﬂﬁ‘f’]%]é" title opigpQpad frg p i 61'H§1 augfepliE- 30 g, 5%) > Nmm
(dammsw@ br amﬁ sqpm,rzlnswgé or W 1iH; 5 beo, buadﬁr§s@9q 1&95 8.51,

ncl US on of a Cf nt eﬁer or st é:)
agPBi 6 36100 WEGGIPLS O S18b8 Bd 1430l TR 7431 30 B7.55,1, 115
442, m, 1H; 6§ 3.33, m, 1H; 6 3.23, m, 2K 8 3.10, m, 1H; 3 2.02, m, 1H; § 1.86, m, 4H; § 1.62,
m, 1H;), LC/MS (APCI, ES, M+H=437).
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exclusion of any other integer or step or group of
integers or steps. 20 The reference in this
specification to any prior publication (or informtion
derived fromit), or to any matter which is known, is
WOR0SAHd%Shoul d not be taken as an acknow edfifEFR206005400
adm ssion or any form of suggestion that that prior
publication (or information derived fromit) or known
matter fornms part of the common general know edge is
the field of endeavour to which this specification
relates. 25 -132- THE CLAI Mg, PEFI NI NG THE | NVENTI ON
ARE AS FOLLOAS; 1. A conpound of formula (1): Rz R
~X Rs (1) wherein: Xisgy he CH 10 Rt is selected
fr8n1c an, isoc ano,_Cl.SE%ﬁéﬁgleRl[R12, G . 6al | coxy,
5 Phe rin 2 vi-neide st li¢ aci ot it

raany (s

a}yl, énd hétéfbcygfyi, prbv{dédiétufs nof tbieﬁyI?
e ej be
& ok k Liild L 3 S > sa2ladoto i AN AU - (i diizy
Toaisthrdd so]![iﬁmibcﬁ Dmﬁlh@F]Suphll?slldrltllﬂimlcﬁé-y-,carbﬁ@li@ﬁdicf [PaSLedds iSBilathple 1)
be . opti.ona stitut .a _grou o

T T
tosteliugsd et (§.2 ©1H8-3 GfmaD) dnii BORI(] 8. SORNRLER)7 The reaction mixture was

< NG = = =N\Rs) R4S, sel ect r
s Glul R NEH s g B i yoAL o
ogggRie egrRen geparaiad grd,set akide. e copeiniric aqmenclapt s @hi@ied with

< s it O b B S e
resSEp(EPAB EPIIpR yas drisg pyqr NasSSigefilipred, ang@mngenypted SRIONRBRALI
yi(d 2idlr ofid. - rRdbikayiba ?Qbﬁmﬁ@%@ﬁegy HasWBEJb MPRCTBIO, B8

e

gﬁ%jonall substit ut on one or nore carbon “atons by

Efftfeisrang ey sy & @A) sihedf-hife sofid. s B NMR&sd?GR9 8 73p#, 5, 15,8

729k 8i2RS S A.47, N H: 0L QL i 21 tes N bHOPETY « TRYs 9?4, m, 24 8,.2.79, m,
optlon%%%¥ subst’i tut e by a %roup sel écted from Rl4;

25 bt RIS o7 4eBie HEiSrigpantE itll3). s Bilp BCAS (APEINEY, MBH=402).
OCH3, Cl1. 6al koxy, -NH2, - NHCH3, -N(CH3)?2,

gg.s [ lcyl )NRI ER12, - CH2CH2CH, ozoloalkyl, and a 5,
te - -3 2- razin-2-ylamino}earbonyliamino}-3-

thienyljearbonyl]amino}piperidine-1-carboxylate. A solution of fert-butyl (35)-3- {[(2-amino-

5-phenyl-3-thienylcarbonyl]amino} piperidine-1-carboxylate (2.0 g, 5 mmol) and pyrazine-2-
carbonyl azide (1.5 g, 10 mmol) in 20 mL of anhydrous DME was refluxed for 2h. The solvent
was removed under reduced pressure and the crude product was purified nsing ISCO MPLC (40-
60% EtOAc/hexanes) to give the title 2.0 g (77%) compound as a light yellow solid. H NMR
(de-DMSO 0 12.5, brs, 1I3; 8 10.95, s, 1H; 8 8.93, 5, 1H; 8 8.36, m, 1H; § 831,d,1H; % 8.{}.1, br
s, 1H; 6 7.90, 5, 1H; § 7.61, d, 2H; 8 7.44, t, 211; § 7.29, , 1H; 5 3.74, m, 2H; & 2.83,m, 2H; &
1.93, m, 1H; 8 1.77, m, 1H; 8 1.57, m, 1H; 8 1.47, m, 2H; § 1.39, 5, 9H), LC/MS (APC, ES,
M-H1=523),
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25 heterocycyy ring containing at |east one nitrogen
atom provided R6 and Rz are not both H, alternatively
R6 and R taken together with the Nto which they are
attached forma heterocyclic ring; wherein R6 and Rn
i ndependently of each other nmay be optionally
substituted on one or WO 200', V066163

PCTI CB20041005400 -133 nore carbon atons by one or
nore R18; and wherein if said het erocyclyl contains a
-NH noiety, the nitrogen said noiety may be
optionally substituted by a éroup sel ected from R19;

-asmweomwoymrwyl (w {mﬁsheuﬁﬁe{f(eyrwm%ylmgﬂméwnyi ammo} -3-
Qﬁé%ﬁ&%hﬂ@ﬂ%%gdﬁeqdca@%f%qz 0L 3 sﬁumnsoocat Jsic¥gr: Tets)

and R33 are
éaa@ﬁ, (BarmpridOnt Bl isdpaes & sro}ua?ﬂ W‘PéFTBTQéﬁ room tprpngrature for 4h

a%ﬁ}ﬁ%{ég»\;{ci&%g?@udeﬂ xﬁ@wgm&g@&e 6@@@4%%@2@%& ls;emmaaang@;/
Rw&éyropaﬂ@(@&é%arﬁ R‘§F| 05’1%? “@Wmﬁ&%&ﬁ ﬁ% (1.6 %%o%
+Dakyd 126810 s, NHCOMBIORB5,9.35, br s, 1H; §9.12, brs, 1H; § 8.89, 5,

NG
- N( a _6al ﬁyég %Ay{nRﬁ?R%%@ﬂ{%ﬂs Yll-l"ai?éct 4, 2H; § 7.43, t, 25, 5 7.29,

661}11 S ?jlkl), QOCE 3680k YH) 5 3. 1NHSGR 6 Co6, b6y 9F, m, QHT HIoKYm, 2H),
R30R31, -CO(C . 6al kyl),

%BE§ 2T Ccycl oal kyl , - CCRH,
- COZ(CE 6al kyl), -CX2(aryl), - COZ( NR30OR31), nercapro,

- S( 6al k I - I .

i s&c%%‘b%#’%ﬁ%sﬁgm%a 5*’&%1“’2"‘&”&?&%%&?%‘& g%‘%ﬁ“ghmépp%ﬁm

sﬁmdeg)mdammylsmﬂba@bﬁ totether may be optional ly
bstitut-ed—on—Tariomn [ :

Ei'ﬁit ReQbuafNagRy Mol RISy hg{jﬁcﬁc}mlg?’ndg Dgn g ug’%lﬁft%eg/ms

Rpl{ 15 R10, R14, R19,ma®2b and R3' are each '

1o gct T— 8] | ] 7 ;
'Cygﬁf(&:'élﬂlgngé?h?nﬁ}zg' g gu 518 fﬁ%% ?ﬁfﬁ% '9‘?[11925{}2581‘%5#'2%}2

| ky ﬁ%;pyrazmr%ﬂt-m@pu oa] | BY ¥58 ﬁe‘ftié%ic%}??rm (ﬁy&ﬁb&% 5.23 (m,
[2@5 a{loanc 2=k bal ksssh go{l MM'H)MWSWHZ 4 HNFIGHR, /=8 40

- NE i 8’31’12%!} }“éONRSORsl drwr%@ Hz, 2 H} 8.17 (4, /~7.54 Hz, 1 H)

&(d@l (' a] kyl )} -wamzsmma)sm 8.28 (o, 2 H)

o

aall |\ oY Cl1 _aall P
o l\_y e e oar u_yl y ) T y
- ani di no, -CHO - CONR30R3 C(XCl 20 6al kyI ).

- COheterocyclyl, -CQcycl oal kyl, -CQO2H,

- Q02 (rezbugbalt ﬂ:&yi)e):l,f'cat:@éh@ e yhins wh@i)ﬂs(ld\JRmﬂRsﬂ:) conlEBIQait 0,

Ot@éﬁ?\lﬁg%{l&) rg?eqn%qfﬁ%gdng%%g as co%?"ge@n@'@!)rhpgxlt%’wm be

WgRiIEa9E HOERIY [y ingliisionzpl hStﬁfcfw‘@‘Fgehﬁyt%@"%?ﬁ? PlcpagRIs g steps but not the

SRSt 44l Bler QegEAF O br PYuOITErteérs SRR, R2'  and on
nitrogen of any noiety that contains an NI-1 or NH2 by

R23 ; R 1 and R12 are independently selected from
1- 1, T@lrefraick inlthis pyuificatéinkydny pripr yiblicaiat (eridioynatioplderived from it),

or {o any matter which is known, is not, and should not be taken as an acknowledgment or
admission or any form of suggestion that that prior publication {or information derived from it} or
known matter forms part of the common general knowledge in the field of endeavour to which this

specification relates.
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25 alternatively R 1 and R62 taken together with the
N to which they are attached forma heterocyclic

ring; wherein RE 1 and R12 independently of each other
may be optionally substituted on carbon by one or
nore R33; and wherein if said heterocyclyl contains a
-NH noiety, the nitrogen of said noiety rrrdy be
optionally substituted by a group sel ected from R34;
WD 2005/ 066163 PCT/ CBZOO41019?_401) -134 R 16 andR17
are each independently seleCted fromH, OH OCH3,
Cl.6allcoxy, N-12, -NICH3, -N(CH3)2,

i yl, aryl, or

P R i L S

| east one nitrogen atom provided R16 and R17 are not
0 : vely RI6 and R17 taken together with
?hgbl\‘mtmgn ﬁﬂ?my are attached forman optionally 5
substi t ut ed heterocyclic ring; wherein RL6 and R17
I ndependent |y of ggach other may be optionally
substituted on_gne or nore carbon atons by one or nore
R24; and wheyei\n if said heterocyclyl contains an
-NH  noi e®? st rogen of said noiety may be
optionally su stituted by a group selected from R25;
Rep, R22 and 82 are each independently selected from
Efﬁl%g nitro, 10 -NR30R31, cyano, isocyano,

I kyI C2. 6al kenyl, Cyoal kYnY], aryl, cYcloal kY1l>
het eXde¥cl Y1 ,  hydroxy, lceto(-O, -QCl-6allryl),
-erISCRMI kyl, -N-1CHO -N(CL.6allcyl)CHO
- NI CONR3R31 - N( Cl- 6al kyl ) CONR3OR31 NHCQai kyl ,

NHCB (s @i ecd ffiemyano, isoRr4aBi@lkyl, NRCEY, Gadlkox, Tolleyl&al 1
c!alpl%il\ly’l N%Jlﬁﬁ(?%gelo@ﬂédgl !arﬁi aﬂﬁ%ﬁt%c%%lyl pr@'\%eq }RnQ flot’chgnmnd wherein

et erocy cl
R cesnpe rgignallysubstitiepan qne oL m&e@m B b@’wa or mo@gté(am heyein if
502 OIRRRB INH- rldety e SRR of saB(xSletyGaly o bptional) R% substituted by a

b), -S02(Ct-6allcyl), -S02NR30
%ué)sqfﬁc%%f C[éllF?Zl and K32 independently of each ot her

may Béand Bt ke pah linforsudestyi slutreldromnCEaMICR’, bsonmERBr nor e

ﬁ@l@,ﬁ Il any noiety that contains an NH
( E o7 WW and R35 are each independently

Sel kL st raAPnAL BNk Lo, O\ ORIy hRdsesenyl, 1,
He&ﬂﬁ}r’o@gﬂ,@nerc@ﬂto Gk Yboarfi2 cOad, k)] -.colRr gl &M{(‘M aUcﬁ*;f Moyaryl,

A S Dt P el s
anf((CillezBgl) SOy E\]){EfRs Tviherein-RHGONRB OB, substituted on one or more carbon
at% 51? ﬁr Ené C%ﬂ)%ﬁxg%]l{ segg'ﬁ%%éylc(% ?ﬂams a ~NH- moiety, the nitrogen
1P p@ﬁioye@m@putm oA g)roupsmce@zem“*sal kyl ), carboxy,

- ani g AQR’ a;&!d@: mde@ﬂéﬁﬁ@ Fﬁélstca @Qﬁ &l oy Qﬂith,%’\ lkoxy, -NFy, -
S E AN e e B A NN —
he@(o@ciyﬁﬁdgl copthihing at S Gie Giedghoydigm, pmﬁ@&i(f@lncﬁﬂ lakedebdboth B;
afté%w Qﬁ%& R7 4 ce%rtoeglatger 3!2‘5‘1 the ﬁzco wht nh they are attached form a heterocyelic

ring; wherein R® and R7 independently of each other may be optionally substituted on one ar
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25 independently of each other may be optionally
substituted on carbon by one or nore R28 and on
nitrogen of any noiety that contains an NH by R29 ;
R26 and R28 are each independently selected from
VA PWERHIGni tro, - NR3OR31, cyano, isocyano, ®CTER2RAH005400
C2. 6al kenyl, C2.6al kynyl, aryl, cycloal kyl,
het er ocycl yI , hydroxy, keto(=0, -Q(d _6a0cyl),
-Caryl, -OCCallryl, -NHCHO -N(Cl-6alkyl)CHO WO
2005/ 066163 PC 17GB2 0 04 /0 05 400 -135 -NHCONR30R31
-N(Cl . 6all cyl ) CONR3OR31 - NHngI I cyl,
-NHCO2(C1. 6al I cyl); -NHCO2H,""- N(Cl .

m@ﬁel déx\ﬁbﬁ Mg&%@ kb R 1% W%@laﬁaﬂ ['}é%l e&ei GaLRoxY -NH- moiety,

the@gquené:‘f %@@PVW m&y@gﬁgﬁ@p@m sigs{ifuted DYOORIp selected from R*?;
- CO2C @ seRarkd fyth };yano %g)(aﬂg Yﬁ() ( » 69’%& %@g)l,l EOT 518&%875

S(C1 6al k SQ('CL. 6al ky
50 &% 0) TOYigtepesyeidrad REg W&Pf@n@agﬁy bee@e@ﬁm aptityied on one or
nm&lcabbleﬂorﬁsf}:m'ﬂnhahﬁQQR” nitro, -NR30R31 cyano,
C2.6al [ rynyl, aryl,

236
R R R 2 b odn S0,
NGRS, cBab fispleyano.-Gaslipll, ;A6 &ydhllcynyhNHGHOy cloalkyl, heterocyelyl,

AR b e,

allgAIOONRY BE, FHCOMBRI, HSHED,(Crosalkyl); NHCO,H, -N(C,.
1l al o Q !
" S&]iq,@ Ni&ﬁdzqc;%ﬁ Mboxy,azmlﬁ 5o CHO?E)@NR?@%%%?

ﬁaﬁ‘@*)c@?@tteﬁée& YE rcafcysle@.eyicpéaﬂl, Coa(mnqyi) - OO, - BAUKRIRY,

m%@&@rstcikﬁalkﬁ@%(b{%%@ﬁ%i) 0?((:3%&@9' K¥INr zR erein RY, BY RIS R
7S CL. 6 7y SO K rdbrst ko
R s gl o eﬁﬁw%éﬁ%%qpﬁg@ e anoabPrboe iy more

R} et am, niteciybdRo s aﬁ‘yﬂnﬂwtyl tl&i@CQﬁ&tﬁl@ Aan Nﬁ' or ﬁlﬁﬂz g Y,

ﬁét e?ibc?}el?ylﬁzszﬁggr d ‘i/ééc lg?egfw%ﬁﬂy Sgle‘%f‘%iol k%/ﬂl%ﬁlll s pitro,
NRGR y byane, G0Gehd, €y kalkyd, M@y @(ﬁm@f@ﬁhﬂyy bycleadyl, heterocyelyl,

hyfi%:xi_,l Roﬁﬂé iRtk Cc#g@g Uéfb\é %Y%H(#“RLIMQI)CHO

“NHQOBR | Wﬁ) @Yy OCONRERT kJNEICOARMHSERLEC Gk Ry FYECOLH, -N(C..
Gaﬁcﬁlj@.%; i) W@is@?(ci 8%9 ciafg%}\'%%ﬁﬁol c%‘i‘g%SNRﬁﬁk | Sy

CObetero

Galkt%z‘%@retee%klw )Cocye@l( ir(}@;ﬂ ccam(sweela RO aryip FORANRPR®D,
mer&HiG, -s&alﬁmhlrl) VSO@%@%%%WL@%D S0 “R@alvké{{:?m"’ SRR, R

g I\g ndependent I'y
and Ry P%@?ﬂﬂﬁﬁgﬁae‘eoteeer}% ﬁepntynelueewmeﬁ elcagion R pivom toye R
andBeniRbgeDf Ay Aty ﬂﬁt@ox\ﬁﬂﬁ{ﬁlml brmeabydRﬂo het erocycl yl
conhal ns, a QJH g %1 he 'nitrogen of said
noi €t y" alﬁé %elnfi &Fql‘i?ted 9Bt Cr-srflerl cxjoalicry prgly peterocyclyl;
altgredtively &4 bt e tog@lier &ith A INVBG@i¢h h&?%%ﬁ@ﬁ%@ﬁl@heﬁamﬁelm

rm%%l’%ze‘igl\l%gjag]‘z H;ﬁ%\éh tﬁjy osfh i\‘iﬁ’ &ggu&jyﬁqlﬁpu?rﬂ]é}hsubstmged oln carbon by

one or more R™,; and wherein if said heterocyclyl contains a ~NH- moiety, the nitrogen of said

moiety mdy be optionaily substetuted by a group selected from R
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Rl cannot be R50 25 wherein RS is selected fromH,
optionally substituted carbocyclyl, or optionally
substituted Cl.6allcyl; with the further proviso that
sai d conmpound i s not

WO RRBAH16% yr ei do- t hi ophene- 3- car boxyl i ¢ aciRET/GB2004/005400
(I -ethyl -piperidin-3-yl)-amde; [3

-((S)-3-Am no-azepane-1 -c arb

onyl ) -5-et hyl -t hi ophen-2-yl]-urea; 136-

2- Mor phol n- 4-yl - 4-urei do-t hi azol e-5-carboxylic acid
(S)-piperidin-3-ylamde; _.134.

2- Met hyl - 5- ur ei do- oxazol e- 4-carboxylic acid

(S) piaper!’ dieRack-iNdePsHasiBly sel&ted 4rofalt, OHQ OUIME Y s dikoky, NH:,

Neeb G (G UoIRIAES JTHFCHPb v b a §6er Gapmbered
heteboc@aﬁermg e Xeabtiote #Bon (t&h; PoyediRd] md B! ekt ek H;

aliﬁ(ngtw{ety(% GSa}ndé{” t?ﬁeH B:Jg%tg% g\ﬁth fhe}{N ﬁo évél%c[]% éihey lal}e agacqu, 11’08{1 il (ﬁ)tlgﬂally
sub@ittidli leteyoke)dlic eag; Wereit Ribang BUTrintepdndéxdly nfidaah ¢hdr mapbe gptionaly

suB{E@Itéﬁ%%ﬂé &-Cn?zlré é/aﬂ%&,%ﬁ) %EL oF ﬂllOlg: 1#2*‘ G Her iu‘?ff ?a% ﬁéte”&y&?l

cte romcy
copipig iR my)uety, heyitrogend shémekeenpg by ppttomlwmta@tcmby § group
%Qggdﬁ&ﬂkenyl and wherein R maybe optionally
substityted on one or nmore carbon atons by one or 10
nor & KRB aw paepdhdndenpgrdndy priqofed Samdelnewetitpycl vl

m@%%bﬁﬁo ?eﬁcyamﬁa E@&y@t%ﬁaatﬂle{:ﬂsﬂ @lgimgﬁﬁlypf:yoﬁﬁlkgjl ?&%&bfﬁm,

m e 0 | Qha SuUupst.li e C

Ry oKD TR D FOF g TRk il SN ST

»mhmﬁaémm@mduw)amEi’uzéiblz\m(mn@l trhtemtemwala@m;oyflﬁcog{,m(a
ein at i 0 1

B gl SRR Ol ptifin g e “EONRY earey o

Gaﬂsﬁ) Re0hdterodkeih AP@uyridatiofl, ﬂOEHIHC@z(fC]LG)l]ky}QrC@g(aryl), ~COL(NRPR®,

I t 3 2
nBURIERGEHAT SN RERER! SBUE, D -SIRGERL: SREEH, RY ahfle
md@@:mmbefﬁeaca iothet thay tgtoheqmaliyssubgijfuted(os @)1NFIBR4me o0ndge Rﬁ and on
m&@éEHQfJ nﬁieqf £t'wxﬁé&ns(4n)NH QN8 tglllﬁ" maceutical ly

er eof accor t o anyone of

acce
o SRR et B b escb B IETGT SeRDh A RS M =0y NR R
‘d@t Bﬁan@t@%?anb ft); 64}15}6;(@%%%3 (,ﬁkyr@\l ﬁl@fﬁ'@%ﬂtypheterocyclyl

? har maceut | cal aCCﬁg sal t
h)tdwéwé@?o( 03(:96%?1}?& rBrEnP e 8‘1“ Cuﬁal{f%)cé*o
NMTESER PR MR EalR ) Cane RS, iINFRE), Nﬁi@cﬁbz(an,dn(yﬂjgemtbg{ N(C.

RNk O A gD e cositn e s DreS: <Gl
satkiy)y -GQheteratyolyl, -Gy clobleyl oC0,13,a00: (B ety el (), nfﬁ%(hiﬁml{”
m%@aé;té’ nak RISA Eﬁ% ! 6&@@ 30, E0en9h, SBfkeGer, Qv%ere%tIpnﬁz3QXd RY
intigpeteattyyeiegch othenhayi hwpmduwﬂbstmdmwlbmh@ ot brioge R ohd on
mﬁ@)%eq of 5‘3 nf‘oﬁ&o.@ @%oggnpﬁtﬁ@%da y substituted by a group

R a.nd R?® are each independently selected from halogen, nitro,
“NR¥*R*', cyano, isocyano, Ci.galkyl, Ca.galkenyl, Coealkynyl, aryl, cycloatkyl, heterocycly?,
hydroxy, keto(=0Q), ~-O{Csalky}), -Oaryl, -OCOalkyl, -NHCHO, -N(C,.salkyl)CHO,
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30 -137- 7. A conpound of fornula (1), or a
phar maceutically acceptable salt thereof, according to
any one of clains 1 to 5 wherein R6 and Rt taken
tog ether with the Nto which they are attached form
VXU Utal |y substituted heterocyclic ring PHHGBROAES400
be optionally substituted on one or nore carbon atons
by one or nore R18; and wherein if said heterocyelyl
contains a -NH noiety, the 5 nitrogen of said noiety
may be optionally substituted by a group selected from
R . 10 8. A conpound, or pgharmaceutically acceptable
salt according to any one of clainms 1, 2, 5 and 6

NN&@W“&S‘R&(CMH&()C@BJWR?NHCBB S N}Mﬂ@((ﬁ@]ﬁ%}l Fﬁl{cdgﬁ Rﬁc,_
or menbe ed bet er oc &
oD DA B DT B SHOVNETR 55Dl
sali @, e@@lﬁeye‘gdg;%«&tgrrmo@ammm -onad, Loo.8uURSkY, Ltt(ﬁzghq]fm r%&gr@?:ﬁ‘),
30 u
mWf'QF"eTSEfE‘rG?lk’Q)a ﬁjnﬁéiaﬁ?’]é’cg(g(gi 5algglﬁ1t%(£#§ gﬁi NH noi ety,

t heRr#iahd RY ar eadfindpdnden B{&:tcy:d 7 )%) Haag@mmonm{f”w‘ cyano

‘ | e

s@iPEctatioh GrgeP barfegh SEyEatbl ik i iolfipoeo)
-Olf@itsalkd; y@aryl) -O0Srabyl, eNICHO, -N&nmajkyl)cm,twmyk RAnd

M PARIR R Y BBk RRCO! CLREh iR R Ao
sa\liie P HBO(E:1-caliey o) cwévm eeydoy{CH G rit @IN RSR’ anCD(GF%aliﬁs@p ety,
C@ﬁﬁ%i&w@lo@%{)&galﬁﬁ @Og}m&&x P fg Om&%j Q‘f@bﬁ]ﬁmen) mercapto,

ut ed g% sel ecte
SN0 (GrsalsHar HeaCuticah I NEC Rept abl e sal t t her eof ,
acc@f'dhdg® b e@éﬁMn&B@nd&ftly@él@tddﬁ’mmaﬁloéen Ritro SNHG, cadd, i&cyano,

NR6 R, O | 33

RO Cpends Cr i v gpatal eigi-h RS SRS yi
O(Cﬂ@lkﬁpmﬁyIDJOﬁg)aﬁiyl L ESHO SINEC bl ky i) -NHCONRWREY ei n R7
NPT A0 HGPRE A5 IS IR ARAR
saﬂtgb,eNH&thydalkElmmmanm -agnidind+CHED F-GONR R He CAGwsdigdn- of
céf?ﬁlt gage g@a/aug»g cg,g%u% 1|6Mk}ﬁiu gaw;e@o BYRBRY! QY Bapto,
-Sthetlind) +S@5¢Cg 2By Ry SO S dliseh y$02l\ﬁﬁr ;H Whﬂélm ﬁfeta@i BC jrdpaendently
o%ﬁ&%ﬂ?ﬁ?ﬁa o%t;ﬂﬁhy E:JBbtﬁﬂé/d on%ﬂx@omn@ loPmRe RPYRherein if said

opt i onal tituted on one or nore carbon atons_b
heéﬁfmirl cﬂzﬁwas ROH- anbiHs mpigtiche Mg pifaidmmoiesy gay be optionally

substituted by a group selected from R*;

or a pharmaceutically acceptable salt thereof;,
provided that when X is S; Y is CH; Ry is C(xO)NRGRT; and R® is NHC(=0YNHR"; then

R! cannot be
€

wherein R’ is selected from H, optionally substituted carboeyclyl, or optionally
substituied Cgalkyl; with the further proviso that said compound is not
5-Methyl-2-ureido-thiophene-3-carboxylic acid (1-ethyl-piperidin-3-yi}-amide;
[3-((8)-3-Amino-azepane-I-carbonyl)-5-cthyl-thiophen-2-yij-urea;
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heterocyclyl contains an -NH noiety, the nitrogen of
said noiety may be optionally substituted by a group
selected fromR10. 10 10. A conpound, or

" pharmaceutically acceptable salt, according to claim!]l

sel ected from

5- (3- Fl uor o- phenyl ) - 3- ur ei do-t hi ophene- 2- car boxylic
acid (S)-piperidin-3-ylam de;

5- Phenyl - 2- ur ei do-t hi ophene- 3-carboxylic acid
(S)-piperidin-3-ylam de;

5-(3,5-D fl uoxo- phenyl ) -2-urei do-thi ophene- 3-carboxyl i
c acid (S)-piperidin-3-ylanmfge;

5- (4- Fl uor o- phenyl ) - 2- ur ei do-t hi ophene- 3-car boxylic
aci d A’pprpRilinenyidinfeidd-1iid-a8isdeboxd e acid (S)~p1per1d1n-3 lamide;

¢ AR S RN PRRE S <
5- ( 3-S5l oo pHeayi)a- )3~[El}u.r(é,ﬁﬂ{bﬁﬂuh:o@pelﬂ;énepeﬁdwaryﬁ@m:}do}»C

gﬁé{pgen% @cm’% E 5{‘9 (Q) éﬁ?% ldﬁmﬁja?n cﬁ, or

onyI enyl ) - 2-urei do-t hi ophene
3- carl‘bﬁx{w{s}ﬁ amn@zc(psyl pﬁﬂ%@ﬂﬂy&rmmdmyiyhi‘-mmﬂbgea.
5- (4 Cyano- phenyl ) - 3- ur ei do-t hi ophene- 2- carboxylic

20 Iélg%gﬁperldua 3-ylam de; 20 5-[4 é perid

e FORREPEH JITFUp e A qhaf@aiﬁ“éﬁa%c‘fw*ébﬁ H@le warHeady Flris
a,(ldrlﬁre(nﬁ)‘ 153k ipaEd febioyJoaliiyl, dfcliallenyl, aryl, and hetcrocyclyl provided R is not
gue i aéld %ma%&ggﬁ?ﬁ oHtYug?aliyl sglishw a‘g‘?ﬂ otrxg1 oro ore car%on atgrr?srb? 81)1( olrI
5101(@ 22.@hd fortioes phesiy [fsaiBhanreydd <t pih%llﬁle mBieiy Ahddnogkd o said

glgl%g“%% %{18%?1%%%&::%@%} %ﬁewgcd [}Oﬁﬂ I'ophene- 2- car boxyl i

c aC|d (S)-piperidin-3-ylamde; 25

01apo(u§§ #ﬁ?rﬁlglfi ﬂg ay @gw(ggmrtcglgdagcegta te s]glht ereof; accor mbg%( é{aim I
5=@8m5vm&thU0mo¢@hemy§%bﬁmmﬁeudmOtMWwphemQMQSMEmbumph
ige acid (S)-piperidin-3-ylautide;

5- Phenyl - 3-ur ei do-t hi ophene- 2-carboxylic acid
(S) - pi peridin-3-yl at ni de; and
8: A4oprhod ﬁ{@helﬁl g, )rﬁﬂlhtﬁz@dedtﬁ:aﬂﬁb@ﬂhﬁd’b@it ReedT ddEXdpitCany one

?Félgm§ §?O R"hgr%m cge or}ﬁ dgl%ﬁéc s uﬁ v nda ti'% Oethetr bﬁﬁ@@ Wﬂ(‘i of

t hereof, as clalned in any one of clalns 1to 10, for
lSS & cbrﬂpouf@oftfd'rﬁaﬁ e 6ta p‘ﬂﬁrmﬁ’creﬁ’&lﬂ a@c)ébtﬁ)lle‘i]t ﬂi&r&q ra@&;ﬁﬁu, s to anr one

of I0o
BT Pl HEED T 4 5t 2 AR Sh e e g gat )
clalned in any 5 one of clains | to 10, for the use in

kI ﬁ%&%ﬂﬁd RorREILBNY! a%&&ac@ﬁhcé‘!ﬁ%@c'e&&'ie‘ skt tﬂé@&aa%c%rd%‘é?&n%'ne

cervical _ cancer, cancer. e
BERAUPHRE vEFeir Re BRI is GERPYRR] a5 e (’WEMS -SHaTONR T ¥ is

Ham:n Eass, sp@I7mmbmdoﬁte@t:ﬁzyoﬁngabrha&mgan sssum mnagen \é\@ﬂni an@S

wﬁeref zdahs FSI%L)’C ryl M:E{H)e og/t:otnalll)hmli‘ang?m &d n%nhoger or {nore ca:lg%n a?omg %g hERT

unor
aJsre riiﬁeﬁ amfnﬂher thruéarddomc:ahucont@sq a0 SR meadita the mttrogcn of said

moiety may be optionally substituted by a group selected from R'”.
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13. A conmpound of forrmula (I) or a pharmaceutically
acceptable salt thereof, as clainmed in any one of
claims Ito 10, for use in the treatnment or prophylaxis
of proliferative diseases including autoinmune,

i nfl anmmat ory, neurol ogi cal, and cardi ovascul ar

di seases. 15 14. A nethod of limting coif
proliferation in a human or ani mal conpri sing

adm nistering to said human or aninmal a

t herapeutically effective anount of a conpound of
formula (1) or a pharnace@glcally acceptabl e salt

B T SR e R e e

offaroom@an T weRIR’ atd K gkaringeatiesier thaigto BBk tioy a:aattz{chhclm’ﬁm

a.ncogﬁ%% L%L%tcfig?qﬁu yaUt( in% %lh c]Ym%T Je%gtlolnglg' Q{HD tutetls ?n one & more

cigmn etpmalzbi @e gahdre R’ﬁ,@n@wﬁereuaé sadd lateme:d;lmi FPuBTY 2 @\ﬁe mokty, the
r eat nent
P e by b BRI P BB 0
animal in need of such treatnment a therapeutically
effective anount of a conpound of formula {I) or a 25
pharmaceutically acceptable salt thereof, as clained
in any one of clains 1 to 10. 17. A nethod of
treatment of a human or animal suffering froma
neopl asti ¢ di sease such as cervical cancer, cancer of
t he head and neck, carcinoma of the breast, ovary,
lung (non small cell), pancreas, colon, prostate or
ot her tissues, as well as |eukem as and | ynphomnas,
tunors of the 30 central and Perl pheral neryous
8. dycopwpynde ghprEricplinisrentablsadlt AERHNGS 2pEIs RbHER A dohas
and®whérggl udi ng fi brosarcoma and osteosarconm, malignant
brain tumors, conprising admnistering to said human
or B r&FORNR Ker apeutical Iy effective amount of a
conpoyndhqiofieul a (1) or a pharnaceutlcally

accept abl.e sal t thereof as cl i n,any one
cl a?\n‘éﬁi %ﬁﬁ ) 6 & 7pggmb Ke‘ﬁ%"ﬁﬁ‘lﬂﬂcygﬂ T SRR B e HE?F&’h

atolt; whsreinedid istekdopdlyl ngy be @ﬁb:&llpnﬁdtm&@mmbne\oﬁm@lﬂe seEaasUnh

T TR T -

of sndd rdcln}a Frenbeoptienalishebstiamead i o aqgmmeie@ed from lef,fméct i v e
am)kllr}; sefRfte PP ROMAA, c?gioafl.%ﬁﬂl{ilrﬁ ahd ﬁctc@crcyc@yl provided R' is not

p arnaceuthaII¥ acce salt thereof, ‘as clai med
I

thipyls g SRR o oy a?wgnaily E‘S’S‘%ed OP(99 % MY ARSPIHASIISGY one or

--.1

' mdrd Eabdd T e ARG IE QMR SRiing kS NEE nbighy! tBe Rrdgeh BRI

C ound of fornul I or a rnpeeutically
e B AP e P P b o e BRI o iy ot of
clainms 1 to 10, and an anti- tunor agent. 20. A nethod
9. of cdrﬁpeaidl HPh&AAERIc20Q BIREHt50I Gl BERFLNASIIE RGN Sncdf HAlEN

conpound of 15 formula (1) or a
1 %ﬁ ?Wﬁggﬁwﬁ@blly acceptabl e salt thereof, as clai med
in ahy.qregrlaine 1 to 10, and a DNA damagi ng

ageps hod for the treatnment of infections
ass 'lszﬁ%%( @#Eﬁ%cancer conprising admnistering to a
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human or animal in need of such treatnent a
therapeutically effective anount of a conpound of 20
formula (1) or a pharnaceutically acceptable salt
thereof, as clainmed in any one of clainms Ito 10. 22. A
met hod for the prophylaxis treatnment of infections
associated with cancer conprising admnistering to a
human or animal in need of such treatnent a
therapeutically effective amount of a conpound of
formula (1) or a pharmaceutically acceptable salt
thereof, as clained in any ,one 25 of clains 1 to 10.
23. A pharnaceutlcal conposition conprising a conmpound

of f glg 23 % ﬁn&%@emg& r!y&?\l rtug cona&&%es@abé e o SRldn

t her I'n any
steogeitetvar R oy foe antionaélaswbstﬁtﬁ@i onmlfeprf ﬁm@eubqn@@m 93' one or more R™Y;

a%ﬁ%ﬁe?&?@ L&a &%Js#a@ﬁ con@fiﬂs 'é Gtm e SNe th@ﬁﬁ of 3830 woidd by B4

e use o hpound forgula.(l)
opmﬁwww A g/rovépcseléﬁ%darmvé“s AR el om geloly i ed
cwoaﬁdaxyymﬂ@ aad h&éx@Kﬂsﬂ plovtded 11‘(25 not ﬂﬂieﬁﬂ&ﬂ@ﬁt&ﬂﬁﬂﬂha@ Be @meﬁﬁy

qg ment e use, of WEOQH%“@ o m%s (1)
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5-(3,5-Difluoro-phenyl)-3-ureido-thiophene-2-carboxylic acid {5)-piperidin-3-ylamide;
5-Phenyl-3-ureido-thiophene-2-carboxylic acid (§)-piperidin-3-ylamide; and
5-(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic acid (3)-piperidin.3-ylamide,
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of CUKI kinase activity. 25 30. The use of a conpound
of formula (1) or a pharmaceutically acceptable salt
thereof, as clained in any one of clains Ito 10, in
the preparation of a medicanment for use in limting
cell proliferation. 30 142 31. A process for the
preparation of a conpound of fornmula (E) or a
pharmaceutically acceptable salt thereof, as defined
in any one of clainms Ito 10;i3&hi ch conprises: a.
reacting a conmpound with fornmula (I1l1) wherein Ais
thienyl and Lis a displaceable group 5L Br ,c NH C
0-+1.NiskomRdund f birdulaif) phe mimmaveiiinalofccepiaplpislt degeatias cleipgy in any

Iblﬁe cﬁ{clalﬁz l élaq 0 (fl)r\Qse mh@ 1r¥zitrﬁénqoﬁrd{n%ﬂﬁﬁl&ﬁﬂsoﬂfersfaﬁéd‘ﬁkéh itk Mheer.

reacti ng a
corrpound vvlth forrrul a (\/) vvlth a boronl c acid or ester
12. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed in any

one of elaims 1 o 10, for the use in treatment or prophylaxis of neoplastic disease such as cervical
caneer, cancer of the head and neck, carcinoma of the breast, ovary, lung (non small cell},
pancreas, colon, prostate or other tissues, as well as leukemias and tymphomas, tumors of the
central and periphera! nervous system, and other tumor types such as melanoma, fibrosarcoma and

osfeosarcoma.

13. A compound of formula (I) or a pharmaceuticaily acceptable salt thereof, as claimed in any
one of claims | to 10, for use in the treatment or prophylaxis of proliferative diseases including

autoimmune, inflammatory, neurological, and cardiovascular diseases.

14. A method of limiting cell proliferation in a human or animal comprising administering to said
human or animal a therapeutically effective amount of 2 compound of formula (1) or a

pharmaceutically acceptable salt thercof, as claimed in any one of claims 1 to 10.

15. A method of treatment of 2 human or animal suffering from cancer comprising administering
to said human or animat a therapeuticafly effective amount of 2 compound of formuta (1} or a

pharmaceuticatly acceptable salf thereof, as claimed in any one of claims 1 to 10.

16. A method of prophylaxis treatment of cancer comprising admiuistering to a human or animal
in need of such treatment a therapeutically effective amount of 2 compound of formula (I) or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1 to 10.

17. A method of treatment of a fiurnan or animal suffering from a neoplastic disease such as
cervical cancer, cancer of the head and neck, carcinoma of the breast, ovary, lung (ron small cell),
pancreas, colow, prostate or ather tissues, as well as leukemias and lymphomas, tumors of the

central and peripheral nervous system, and other tumor types such as melanomasarcomas
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c to"forma compound of fornmula (1); and c.
optionally 143- i) converting a conpound of the
formula (1) into another compound of the formula (I);
and/or ii) form ng a pharnaceutically acceptable salt
thereof. 5 32. A process for the preparation of a
conpound of formula (1) or a pharmaceutically
acceptable salt thereof, as defined in any one of
clainms Ito 10, which conpriskg¢-a, reacting a conpound
of formula (M1) wherein Ais thienyl and Ris a
hydrocarbon 10 radical; OR Br 1-1 a NHR4 (Vi)
wittclydiag Blorsemine 2adosttomreoms religntm biapnmos, @omydwadhinftering to

f QLidMlnfan £ \MhilkDs tllemgeutlgﬂyAffecRJe am'c_)lmt 9}1 cNHthd"éf fo{ln%.l!s‘(}glel' 4 )

b. reacting a conpound I)6
oPtaTBEeHFaY Gcf?i)‘ablel%* th‘fr(ﬁ‘i’lf;l aR’?a‘mfdl *V)"‘y OE‘?)"fF ‘i‘“lsni lQorrpou nd
of formula (1); and
18. A method of treatmeut of a human or animal suffering from a proliferative disease such as
autoimmune, inflammatory, neurclogical, and cardiovascular diseases comprising administering
to said human or animal a therapeutically effective amount of a compound of formula (1) or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1 to 10.

19. A method of treating cancer comprising administering to & human a compound of formula (1)
or a pharmaceutically acceptable sait thereof, as claimed in any one of claims 1 to 10, and an anti-

tumor agent,

20. A method of treating cancer comprising administering to a human or animal a compound of
formula (T} ora phannaceuticaliy acceptable salt thereof, as claimed in any one of ¢laims 1 to 10,

and a DNA damaging agent,

21. A method for the treatment of infections associated with cancer comprising administering to a
buman or animal in need of such treatment a therapeutically effective amount of a compound of

formula (I} or a pharmaceuticatly acceptable salt thereof, as claimed in any one of claims 1 to 10,

22. A method for the prophylaxis treatment of infections associated with cancer comprising
administering to a human or animal in need of such treatrment a therapeutically effective amount
of a compound of formula (1) or a pharmaceutically acceptable salt thereof, as claimed in any one

of claims 1 to 10.

23, A pharmaceutical composition comprising a compound of formula (I) or 2 pharmaceutical ly
acceptable salt thereof, as claimed in any one of claims 1 to 10, together with at least one

pharmaceutically acceptable carrier, diluent or excipent.
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formula ([) into another conpound of the fornmula (1);
and/or ii) form ng a pharnaceutically acceptable salt
thereof. 5 33. A process for the preparation of a
compound of formula (1) or a pharmaceutically
acceptable salt thereof, as defined in any one of
claims Ito 10 which conprises: a, reacting a conpound
of formula (1 X) wherein A isidhienyl and Ris a
hydrocarbon 10 radical; OR R NHZ (IX) wth a
concentrat ed hydroxi de base to forma conpound of

f GAnTlieaseqoRy somppEd @FfortRla (Nel2a phspipcebticallyraedpiabigysatt khereof, as

CQE&%Hﬂﬁang&mfoP&ﬂHJ ﬁto(téom z\%ﬂi Epaffion®h REdiQhedtor mul a (1V)
Rg NH R7 20 (1V) forma conmpound of formnula

{XI) - 145 0 Ra A RY Rl NH2 (XlI) c. reacting the
c dﬁpﬁmrmda of h cofvpow bBfoldia) (D) w 4 fharaacotimaiurctpsit at thedoffasom

c QMH ﬂl IR 81 of Jlé?lﬁ@tlo Q§' ss(t& &émra&&ﬁloﬂ )necﬁsﬂgcxﬁ for the treatment or
carb y atlion reagent or
prophylax:s of cancer,

26. The use of a compound of formuia (1) or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1 to 10, in the preparation of a medicament for the treatment or
prophylaxis of neoplastic disease such as carcinoma of the breast, ovary, lung, colon, prostate or
other tissues, as well as leukemjas and lymphomas including CLL and CML, tumors of the central
and peripheral nervous system, and other tumor types such as melanoma, fibrosarcoma and

ostegsarcoma.

27. The use of 2 compound of formula (I} or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims | to 10, in the preparation of a medicament for the treatment or
prophylaxis of proliferative diseases including autoimmune, inflammatory, neurological, and

cardiovascular diseases.

28. A method of inhibiting CHK 1 kinase comprising administering to an animal or human in
nced of said inhibiting a therapeutically effective amount of a compound of formula (1) or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims { to 10.

29. The use of a comnpound of formula () or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1 to 10, in the preparation of a medicament for use in the inhibition

of CHK1 kinase activity.

30. The use of a compound of formuia (I) or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1 to 10, in the preparation of a medicament for use in limiting cell

proliferation.
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forma conpound of fornmula (1); and d. optionally, i)
converting a cogpound of the forrmula (1) into another
conmpound of the formula (1); and/or ISii) formng a
pharmaceutically acceptable salt thereof. 34. A
conpound of formula ()CV), (XVI) or (XI) 146- 0 O Re
ORN 1S, SR7 Br k NH Sr R:H ~-NH 0J/-NH R4 R4
(XV) (XVI) 0O Re N R7 R (XI') wherein R is
aryl and 1t4, R6 and R are as defined in fozrnul a

( |3l AAro'cés ﬁ:r Eh@ gﬁﬂéﬂtgﬁ bﬂzg:of’ﬁpﬂmaof Brnthla @%‘?fa&}?or nugl.i[hcail(yx 1

r adi cal vi de nmpoun
i gcugppble salt thereof as defined in any one of cialms 1 to 10, which comprises:

a. reacting a compound with formula {IIT) wherein A is thienyl and L is a

displaceable group

with an amine of formula (V)

ta yield a compound of formula {V)

(v
b. reacting a compound with formula (V) with a boronic acid or ester

to form a co:npound of formula (I); and

¢. optionally
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3- Am no-5-(4-acid

[(IiR 2R)-2-(2,4-difl uoro-phenyl)-2-hydroxy-1 10

nmet hyl -3-[1, 2,4]triazol -1-yl-propyl]-am de. 35. The

use of conpounds of fornulas (XV), (XVlI), (XI) 0 0 Rs

ORfi sl1 sl ~ 8 NNHBr NNH O""NHoNH R4 R4 15

(XVI) (XVI) -147- p Ra AR7 R NH2 (X1) wherein Ws

aryl and RR R6 and R are as defined in formula (1), A

is athienyl ring and Ris a hydrocarbon radical or

pharmaceutical |y acceptabl g4salts or an in vivo

hydr ol ysabl e precursor in the manufacture of a

c 0 nrpg uiitlertil f BfapAthaoi(ide) foREGQN) i EothQ c@mémm% th bord1A0rTS
Hép 5 36. Conpound according to claim1 or claim

34 stifStantial Iy as heroi nbefore described with

r ef eil)dmedngtaghanyceaivailyakceplate @k &gabies 37. Process

according to any one of clains 31 to 33 substantially

as hereinbefore described with 10 reference to any

one of the exanples. 15 20 25

32. A process for the preparation of a compound of formula (1) or a pharmaceutically acceptable

sait thereof, as defined in any one of claims | to 10, which comprises:

a. reacting a compound of formula (VII) wherein A is thieny! and R s a hydrocarbon

radical;
Q
OR
Br NH
o”
R4
(V1D
with a borenic acid or ester to form a compound of formula (VII):
Q
OR
R? Si
o” MNH
R4
(VIIL
b. reacting a compound of formula (VIII) with an amine of formula (IV)
FR8
\
/NMH
R?
av)

to form a compound of formula (I); and
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¢. optionally,
i} converting a compound of the formula (E) into another compound of the formuia (I;

and/or
1i) forming a phanmaceutically acceptable salt thereof.

33, A process for the preparation of a compound of formula (1) or a pbarmaceaticaily acceptable

salt thereof, as defined in any one of claims | to 1G which comprises:

a, reacting a compound of formula (IX} wherein A. is thieny! and R is a hydrocarbon

radical;
Q
OR

R! NH,
()

with a concentrated hydroxide base to form a compouad of formula (X);

Q
OH
R? NH,
X)
b. reacting the campound of formula (X) with an amine of formula (IV)
R6
\
/N ~H
R7
(v}

to forn a compound of formula (XI)
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Q RS
/
N
R
2 N,
(X1}

¢. reacting the compound of formula (XI) with a compound sslected from compounds of
formulas (XIB), (X11) and a carbonylation reagent or {XIV});

N/D
L
5
(XII)
HxN,H
s
{(XHD) |
0
R"'/lLN3
10 : X1y
to form a compound of formula (I); and
d. optionally,
i) converting a compound of the forraula (1) into another compound of the formula (1);
and/or
i35 i1} forming a pharroaceutically acceptable salt thereof.

34. A compound of formula (XV), (XV1) or (XD)



0 O xRa
OR N\
BN Si Br Xy Ei
o~ NH o’ N\H
Rd =8
XV) VD
Q Re
Fa
N\
R?
5 R1 NH,
X1

wherein R' is aryl and R*, R® and R” are as defined in formula (I), A is a thieny! rng and Ris a
hydsocarbon radical and provided that the compound of formula (XI) is not 3-Amine-5-(4-
chloro-pheny!)-thiophene-2-~carboxylic acid [(1R,2R}-2-(2,4-difluoro-phenyl)-2-hydroxy-1-

10 methyl-3-[1,2,4])triazol-1yl-propyl]-amide. |

35. The use of compounds of formulas (XV), (XVD), (X1)

Q Re
/
OR
@ P e
Be Xy NH Br Xy T NH
o’ N o” N
R* R4

15 (XVD (XV1)
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wherein R'is ary! and RY, R® and R are as defined in formula (I}, Ais a thienyl ring and R is a

hydrocarbon radical or pharmaceutically acceptabie salts or an in vivo hydrolysable precursor in

the manufacture of a compound of formula (1) according to any one of claims 1 to 10.

36. Compound according to claim 1 or claim 34 substantially as hereinbefore described with

reference to any one of the examples.

37. Process according to any ene of ciaims 31 to 33 substantially as hereinbefore described with

reference to any one of the examples.



