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WD 2005/ 066163 PCT/ 6B2004/ 005. 100 -1 SUBSTI TUTED
HE YCLES AND THE USES THERECF Fi el d of t <
\Nongﬁﬁgg%n The present invention relates to nggggnnmummwm
substituted heterocycles, their pharmaceutical 5
conpositions and nethods of use. In addition, the
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 nmajor optionsifor the treatnent of
cancer, but the utilit of both these approaches is
sever ety HE 1156 Eh AR LHHE PSES JHEREQH
normal tissue, and the frequent developnent of tunor
cell resistance. It is therefore highly desirable to

Field ofitheinvention ef fi cacy of such treatments in a way that
r :
Sog, ko BEAEGEE DS, 9K Sl SRR SCh D

com;ﬂﬁh'ﬁhs anzil msr;ghcaig efms Sunhlitas, the hesat destionbddehionizrgpentin
cel | Ilcat $ meki ng an exact copy of
nwﬂ??%kﬁﬁFgﬁ% 8W§?d H?ﬁfﬁig %%Xsegregatlng these into
Bacl@emﬁfeheﬁivb@tmﬂhl s cycle of DNA replication,
ché SOme se ara ion and

SRS vk rOpnRate amsi S e e Pl fspument of
cancki) But&]ﬁeﬁﬁmt}adsﬂaoﬂﬁﬁsgd laBprofats ©a6Mrebt @ﬁltddsaym'rﬂﬁt a@leyse effects on

rrled hese processes are t cycl e
HOHT@?E%R?;(% {hg ﬁ‘(a {é@pfoplgpnt tmnuggel Wélétan% 1%t erféag@l}{lgiﬂy

desirgtie Qﬁ%?p%ve@ﬁ’@efﬁé&y WARLE u6inbts BBy waS th@Soed Mt irRMEI tBe toxicity
ai r nechani sns havet|rret0 gperate r|0r to

assogeffd WHE g (heditgo ptheeve Yt i by freagisp of sepeibe pegsitizing pgents such as

thos@iRcdbMA nskdmh checkpoints in the cell cycle- the GUS
checkpoint that is regulated by p53 and the G/ M
c hée lqslbiidial eerhlarﬁphcgteﬁbhm}ene an ejict deRy ety ciFamaspRess and then

segr%%ﬁ%(tﬂgﬁe%tog ?a%éece%l ik of HRA 1'3 10‘53!)11 cfﬁ%ﬁllo?on?er Jeﬁqeﬁ%non and

by t ese C p0|nts I's a cruci al mechanis
divisivi ie tegule el by nsalmnésws rvctlmethp hell téjatnngetamemrdm 19§ thiestgns and

ensulfeatgﬁt%acho%e ] Fgﬁg EQ? CaRYa ?L& h ﬁ'eﬁ} toatggsg %iaotcksg& akt)é/ th@ gé’l?%yc}ez 5

gase the sensitlivi
checkpmﬂN@Had'awmlgat nlg St:te&a'eabTbeé 19,85,&46(4@&@629 34} ‘hﬂemt telibmay arrest to

ensuﬁ.ﬁlslgftlf r!at%érabr én ngaﬁvegﬁ L hetg%egratt 101' ?o coglﬁxﬁul 9%@}1%? %etcér%}e into

mitoki®. [henciacketwounair chsﬁdpemtsl iv ¢heagh nycSe (Ba & 18P @redgomt that ishegulated
[ h It { .M, .

by o i e SRRERRE i B i Dpe iy B it sl igese |

(CHKegul atory ki nase CHKl and this approach has been

;g%;m@%g%% 'nduced 3? {hegefch (gk?)(onfntsqg a E:/Ii\lu)c1%1611(1?@50111.';(-?1161s6n:1L gy \?;fhich

cells can overcome the damage resulting from radio- or chemotherapy, their abrogation by novel

agents should increase the sensitivity of tumor cells to DINA damaging therapies, Additionally,
the tumor specific abrogation of the G1/8 checkpoint by p53 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 CHK1, and this approach has been shown to work in a number of proof of
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-2 concept studies. (Koniaras eta!, Oncogene 2001,
20: 7453; Luo et al., Neoplasia, 2001, 3:411; Bushy et
cer Res. 2000 60: 2108; Jackson et

“”‘@%%P, 000, 60: 566) Sm t hkl i ne Beechan1CDrgg?g?ﬁ%ﬁﬁﬁE“m

descri bes 2-ureidot hi ophene conpounds in W0O03029241

and 3-urci dot hi ophene conpounds in WO03028731 as CHK

inhibitors. The 5 present invention provides novel

CHI K1 inhibitors with i nproved properties. Sumrmary of

the invention In accordance,with the present

i nvention, the applicants have hereby discovered novel

C un Lhat t [ he ki
cono i P e ey 3 OREAAE RIS By Hogblspo . s
Busby ed 47, CopebreRear 2EKY 60210BNBcOBn kgl ébkmﬂai 2000 rﬁﬂﬁﬁ&)ns e

hese. . co nd 0 usef ul
R AT R s e
WO0a029241 4nd amdf :daﬁ&@&ame;ﬁ:pmﬁ ﬂS‘k’DﬂBﬂZEﬂJ qu 1K s Iﬂhfbltﬂrs The
treat ment of, the hung ani The .i nventi on
preself i 5Fopen prpRdet B e e LiBibuBB s g R aRR e o of o d
compounds, to phar maceuti cal conpositions containing
them and, to {heir use in the manufacture of
Summary of{hewentiog. ,se in the production of an anti 15

PR héchRizads with 8¢ HRSdnt inRentRh rm&&@ﬁ&&& TRk REES, Bitefer&bnovel
man, The present. jnvention ing har rraceutl cal Iﬂg%r o

cm@%&%w&ﬂ% iphibigers phthekingse QFEKJS

p:evchf‘ceﬂ(b%l& ‘Hﬁ&@ Bl thé &M E]ﬁc]ﬁ:foﬁﬁ &Y ¥esg oRYEEH IDNOL ﬂﬂﬂglel TRdb Sompounds

provi de pharmaceuti_cal nposi ti ons and net hod to

are %@@!&Wﬂ@%ﬁﬁgé@#@&ﬂﬁﬁﬁ%ﬂ%ﬁﬁ% ﬁ%?ﬁ““ﬁ’ﬂ“@h‘ﬁé‘&t}' ang pgetherefore

nsefulPnRGhd ds @8 tédtB e 6P e hided & A bodA! 1R iRnfidiealso relates to
treatment of di sease states associated 20 with cell

procegsed ifas thg menyfachimeioksaid coppemds.dp Blargaceyticah composiiigsgogtaining
thera (aﬁﬂd Heif UG fhe ARuHAMK SRS amentd Bf RRNRP mefpfaaa&ﬁaﬁ%faa ghti-

rentiative disorders, psoriasis, .rheamatoid
Prﬂlv‘aﬂthhwiﬁcémmdﬂwﬂgd%m@éﬁwhﬁﬂﬁﬂaémangl oma, acute and

Chfh‘é:}ui-egfﬂi%ﬁ’ﬁ% phABELEMRy a%ﬁﬁl@%ﬁhﬁi of

arte rest enosi S, aut ol Nmune eases ut e an .
compehndsn iAdsa infAtcardaats \vﬁl theypregent/inyesdion gpplicants pravide pharmaccutical

comeRBRaER pebybef B8t erHRRagh S KEVERRdBeet”, [ o,
ofSuchpropertientrt expedted mrtgiofiylys intthermiear nf dijeasestitidsensociated
with E’Jlf’u‘ﬂr'cf%%‘?’ms and bong plilnq.%erg{mﬂc S%E‘]:Wsl u%.néc%g {sglid éuﬁmm%& [e%kc%as},

fibroproliferative and differentiative disorders, psoriesis, rheumalotd erthritis, Kaposi’s sarcema,

heemanpioma, acute and chronic nephropalhies, atheroma, atherosclezosis, arlerial restennsis,
autoimmune diseases, acute and chrenic Inflammation, bone diseases and ocular diseases with
refinal vesscl proliferation.
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Xis selected fromNH, Sand O Y is selected fromCH 9

or NN R is selected fromcyano, isocyano. Cl-6alkyl, v
WO 20bRIsERE2, Cl- 6al koxy, C2-6al kenyl, C2- 6al kyrwyGB2004/00500

cycl oal kyl, cycl oal kenyl, aryl, and heterocyclyl,

provided RL is not thienyl; and wherein 10 R may be

optionally substituted on one or nore carbon atons by

one or nore R9; and wherein if said R contains an

-NET- noiety, the nitrogen of said noiety nmay be

optionally substituted by &-group selected fromR ;

R2 and R3 are each independently selected from

M@@MMGM7 - NHC(=0) NHR4,  and

3) is selected fro NR11R12,
benzy , 3 tN WWEP?XHE% m‘E@?“B@Hﬁ?EFH?/@ aryl ,
het er ocycl yI , msr capto, CHO, -CQaryl, -CO(d . 6alkyl ),
- CONR oR31, -CQa(CG 4alkyl), - atyl , -CO2NR7R71,
-Sal kyi, -SO(G . 4al kyl), -S .6al kyl), -Saryl,
-SCaryl, -SQarylj S(IZNRSY , and -(G alicyl)SO2
NR30B31 wherein Rl rrayb pt onally substituted on one
or nore carbon atons y ofRhore R15; and wherein

if said heterocyclyl contains a NH noiety, the
nitrogen 20 may be optiond@)ly substituted by a group

wheref€! €cted fromR 4; R6 and R7 are each independently

séliected fromH OH OCH3, Cl-6al koxy, -NL. - NHCEl 3,
- W ierdyed fCh NBG Sleyll N4 $ele2ted Honl @2, cycl oal kyl ,

d, 7- nenb
o s Q8o Ot byl B3RS .l SHREKE £ it el
salkynffl? cylmligbtcytloslkenyl, aryd) ahehﬂahmg}u@raﬁﬂﬁrd if¥ot 34BN and wherein

et her, w the N to which the re attached form a
R ma, B SR Sobelirhe of ke o B o haceh te o R R ool wherein i
said Rbéunﬁm;fhuONhE Encidhy, Be: HRddes B?daicb&uﬁﬂdgﬁ:ﬁdytﬁétuﬁgurﬁﬂy %t%uﬂ!m bya
n%%dc gn, atons by one or nore s; and wherein i
Broup & i H@%"é ocyclyl contains a -NH noiety, the
it srei0R eco bach andipsiab@iviee BB It at ed
%@%nou sel ect fr}r}gﬁ] RlQE@mV\?)Q(ZA%MOG% gﬁéﬁﬁ}[ '
MHRa is selected from cyan,
lm‘hwamedfr&ﬁ 64, 33 KN* )benzyD cﬁ(a% ﬂgﬁt
IS cycl oal klerqul -SOZh’zal:{ er o?';/' ﬁk&y & 5365‘4 réél)'(’ eyl
heterogyp %%'@Pﬁb a‘P‘iJthFE@ Greallodly @%lenf’a orCOABrelkylyr-E6aaryl ,

-Coﬁ?t:?qgach mﬂe enden 4y sef%e}g m&ﬁmﬁf’ %ﬁwﬁ ?‘H

and -(Cippgplp80: Nﬂyﬁn wherednc cmay b@pllmstlmd&w oke nyinpre cerbon

atoms @bﬁdx |ﬂﬁf€g:50%lﬂg[§m1ﬂ;§%@ ﬁ%lgl?ﬂ% SH%&% F Cﬁﬁ%ﬁl@ﬁpk%e nitrogen
mzy be mqu& sulgtitntedshy] kgroyCi@cted j.'IINIIM%RB OR2 1

ARIE 0 SRR ORI b oA
NHCH: NNECEOEXC GalkrONR, R Ay CH;0H peyicttisl], and3H6)6, or 7- membered
hetemuyglgl\ﬁg’é)%mmgoqleast—unc nitrogen atom, provided RS end R’ are not both 1
alternatively R® and R taleen together with the N to which they are attached form e heterocyclic
ring; wherein R® and R’ independently of each other may be optionally substituted on one or

more carbon atoms by one or more B'®; and wherein if said heteracyclyl contains a -NH- moiety,
the nitrogen of said moiety may be optionally substituled by a proup selected from R
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0141), -COnel erocyclyl, -CCcycloal kyl, 0211,
-C2(C -sal kyt), -C2(Wl), -COR(NR?QR'), 10 nercapl o,

cyl). -SQ(C -zallcyl), -S02(C . 6algglp004/005400
wo BB Y herein Fo. R5 KB R and 0

i ndependently of each other may be optionally
substituted on carbon by one or nore R20 and an
nitrogen of any noiety that contains an NH or NH2 by
R21; R O, R14, R19, 0 and R4 are each independently
sel ected from hal ogen, nit ri - NR30R3i cyano,
isocyano Cls$al kyl, C+1.6al kenyl, C2. _d kynyl, aryl,

1. w&s%ﬂﬁ%@%‘y‘%ﬁh d‘%i?m%fﬁptﬁ@q@@&“@'
sazcydwmlﬁilsmhe)t@b@cwaﬁmkle Sfalafem Ri\pet besptitanally @TETERD, one or

- 6a NHOO2H, - N( G
pre F%?lf'&é%%fﬂfaﬁfméﬁi NHSOZ()Ct 6al kyl ), cgr boxy,

- &t} BFR’®, REHG! and BRABOGEL, ind R0ty s€adtéd/figm halogen, nitro,
MR GPhet er.aciécl thal l(& ll Q)ﬂgH; ! cloal]ﬁg,rhcegﬁ?cgflyl,

hydmgi K YO0 lﬁﬂlf?]ﬂﬁﬁbwmlkﬂ r-BUATHED, mmmgcm
NHGORIE SR ol R DCONER o RRC Y DRt BOGE -vc

sally BOORE L E 1§ ANBIS O, My 1] YarBig, fnidiRg, SCCHOG- mmﬂiﬂﬁr‘pmcl

sanwaffaw@rﬁ‘é}&hy BN T G R )

s & L D), -SONECPRY wirkain RL R'Amd®, R™,
tﬂgjlzen tlanID/ d‘m\%ll)e S{?ﬁg ﬂk‘f% V\h%}ﬁ] the are

R“" apd R“’é‘emaﬂrtdgmt of ehbr i g e EW@PWEW%%@DW&EMQWW

20 Sﬁﬁﬂ an Nt al |
R ah&] §t| %ﬁmg%ynﬁglgg bonueﬁlﬂg% oneugﬁfgmmryleﬁgm yand

V\/rlbrsdinll RS3anil Reé v el rsnendently aflepedroppalogsn criyo,
b
NREUEE i B G 0 S, IR i, TR A OB, hesrocely
hydronyekete(e), -B(@paitlbnOnyL s@COakMd-NHEHO 1 N(Bxeatgh§HO,
ki 3 -
,m@gggzoﬁc&ﬁﬁ%al A 3 3N Eb@h@i alqﬂt@z@fwﬁkﬂ)\ nwgit%&{ N(C1.

ary or-a 5,

ks DEOKE i A oSkt by, SilioasCHO MR B erOLC

Eﬂ]k@ ;tg?tﬁ’ a% eﬁfchﬁ%é %yh%kenﬂ?bﬂﬁ?h V\}ﬁaﬁ) t%ol :m !l}’

mcmﬂﬁﬁ(ﬂlbﬂwlhf-mmlkﬂk}ﬂbGﬁmmkml)nﬁﬂnma 1ywhﬁgem® R” R'” R*

106 04100
and KO UPRRO0 R oF FIEh GECLAY B TP ERRl SRR onfbn by ons ormore K2
and difm@@e-ﬁ obiryatiolem yine comttinscan NH erHuhsiRlz"t,ut ed on one or
ok smE R e fropippasly g L PSP S S v detorocyety
alterRhitiElQ RélrhnﬂfR"sﬂidﬁ tdt.‘@lttﬁ yrithrehy Nbie velpihi mega:hb ymu&asmm mhadrncjruhc
up,. sel ec

ring; et i bR S aepgpcm it esh oo e SR Ry ed b casbon oy

ame or more R™; and whersin if said heéterocyelyl contains a -NH— mamty. the mtmgen of said
moiety may be opticnelly substituted by a group selected from R*;

R and R'" are each independently selected from H, OH, OCH,, C) salkoxy, N,
-NHCEHs, -N(CH)z, (Ci.3alky)NR"'R"?, -CHCH,OH, cycloalkyl, eryl, or a 5, 6 or 7-membered
heterocyclyl ring containing at least one nitrogen atom, pravided R'® end R'7 are not hoth H;
alternatively R'® and R taken together with the N to which they are attached form an optionally
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-NR70R31, cyan, isocyano, Cl.6alkyl, C al kenyl,
Cz-adk5' nYl, arS 1, cYcloal kyl, beterocyclyl,
wo hgsliaaxgs, keto(O, -Q(C | _6alkyl). -Caryl, - GeGaGHEM04/005100

-NHCHO, -N( G -6al kyl ) CHO, - NHCONR30R31,

-N(G _60 kyl) CONR30R31, - NHCOni cyl,

-NHCO2( Cl. 6al | cyL); NHCO2H, -N(Cl. 6alkyl)CO g

al kyl), NHS®2(d -6al kyl), carboxy, -am dino, -CHOQ,

- CONR, 70R31, -CQ(Cl 10 sal kyl), -CCheterocyelyl,
--CCcycl oal kyl , -CO2B, -C02(1 . 6al kyl), -CO2(aryl),

-C2. (NR3R31) nercapto, -S(Cl.6al kyl),

S04 (B arfiet'F
sy Bt Sy RAICT LA iR ot s

substifgitad osypae p mEATOR AlORY 0% ADe of BFA RO} ansuhesein Hhspid h@em}rclﬁrl
mntaﬁygn ‘N’H ]ﬂm&%gﬂs&uegemmmﬂy yﬁﬁnﬁ&gﬁw SGstifledd £Eronp
ch 1 ndependent |y

1'Ra3 and R35 are ea
Eﬂlﬁﬂféfbﬁ% d fromhal ogen, nitro, 15 - 30831, cyauo,

RO oo i % ol ladepeauly bt o o el V1

-NER(; cyanedboeyane, Cr.@bink! C;adkmwgﬂﬂqnymclnalkyl heterocyclyl,

bRt B Ot g A B A ko

*NHC&WFE?'C@JGLMIRWNR RSSO BT P;(CoabistyxpHCOH, -N(C,.

oSl R TR B o, S8, cocc,

ﬁﬂbl).@h@msﬂlwqﬁlm@mm -COGID (AURAR RCO)aryBO-CONR*RY),

mecedf 0 30} gDy CRealdbr SRR SR s o B ana ™
mdepbﬁdgﬁtjtlj: :fmTylhy optionatie fubsiitbied u?gym Ing gﬂh:l B and on
mmg%#?f%é’ﬂ”ﬁ?"ﬁﬁ? ﬁ%ﬂ%ﬁﬁbgﬁ ﬁ'::')ns an NH by R29 ;

8ge- Rﬁdmmﬂ’ &t eachdadepimid eesitert Wnﬂﬂlﬁgeﬁ @blrof, r om
w3, SRS npacoes: ik saiteogt U5 elopEh X crgpali Heiedesety,

H e & K
hydroREE W%ﬁ% b0 agﬂﬂo ﬁt@m&ﬁb HO) |
NHCOAR el mﬁ%&%ﬂ { e Eaaie) NHCOSH, N(C

galkyl %W 2} W 0, -CONR™RY, -CO(C:.
151) aﬁpgiﬂﬁ@‘;?dﬂ}ﬂ%?ﬂ}'@}lhﬂo H%ﬁ %o o2l kyl ) f(%ﬂo%zmmﬂﬂ‘]
Pmtik%}ﬁc -Sd(ﬂ, EB%Y-%JCQ 155&585 5 3"R31 wherein R*, R* and R*®

6al’kyl OR31), nercapjo,
indep | Giepelygihe m%@eepﬂ%ﬁkwahmteskege@hmﬂsw dogjoy more R and on

itro §g¥§§§§§ ﬂﬁg& rPCTI GB20041005400 -6 Rn and
= Eﬁf re,_eac m%g%engﬁ%t y Sel ected from hal ogen,
n R t and RRrereach indepandently sadeojedftom igilogen) nigps,,

3, STy Bl Vo5 B3 o ey,

hydroxgdreto(<0), X kHIniT), -CagACHT Calky( CNEBZHG,y-N{CHakyl)CHO,

N RN b ot AR oo B Y eposs, (.
calkyBEOGH AlkyINFSHSOLL, GilfyRy tarboxy saindding, -CHO mom“ﬂ‘;lmtcl
gallcyl), Ogﬁﬁstemu}rdlyl -E&ycluﬁ@l,k\‘ﬁ;& -CO{C4alkyl), -COx(aryD), -COMNERIRM,

mercapto, -S{Cy-salkyl), -SO(Ci-salkyl), -502(Chusalicyl), -SONRRY,



- el — S

Cohet erocyclyl, -CCcycloal kyl, -C02H, -C2((q -6al ky]),
-Cx2(a,yl), -CO2(NR30R31) nercapto, -S(C.6alkyl),

wo Méal kyl). -S02(C, _al kyl), -S02NR30R31; ReiridBmngoosio

re each i ndependently sel ected from hal ogen,
nitro, -NH2, cyano, isocyano, Cl.6alkyl, C2.6alkcny],
C2g cynyl, aryl, cycloal kyl, heterocyclyi, hydroxy,
kel o(=O, 10 -Q(Ct.6al kyl), -QGaryl, -0CCal kyl, -NHCHO,
-N(CL. 6al kyl ) CHO, - NHCONRI ' R12,
-N(C] _6al kyl) CONRI ' R12, NHGEei kyl, -NHCO2( CLl. 6al kyl);
-NHCO21-1, -N(G 4dallryl)CO CG_6al kyl),

0l e nlen SR e A G, (G T rovs

0
isocymiO02 ey R Ak o gy, @ rlopiy’, hoetooy MGy, keto(=O),

P SR S Lo Tl
-N(Cmtntgpe-um%mﬂ -HHCﬁfhllcglab gﬁ{@@iﬁ@rsam M@@ﬁz eﬂglrlaglkﬂ)CD(C:
st RESHC Gl iy rnibin A0 CONE I ol et
cohm@wlﬂ,r.ooefumacdzmecm% Wlbe:m%naﬁ@g% ) mercaplo,
'S(C'pﬁﬂg?']ﬁragﬁt@rﬁﬂgm ysgi@b%{%@t §6§ﬁﬂiﬂﬁtﬂger eof ; provided
e e e oo e
Craalbi Eotelitny} GGy b R PP L bREr Y T bGPl
10 ﬂ(CMa&?BgJ(gﬁ?g;{mgaﬁgbsﬁﬂmm%ﬁhﬂmm WHCONBRREUT t her
12

2
RPN R RHGORh ARG EiDe O QL ANl ICO(C.
Ealkyie midmtclam&ﬂg o] -athilind A, - -CONR'R’, LOCrgliol) -
Cﬂhuiypgﬁbﬂ,gg!()c}'@u%}l O rC(Cren L doRash FoHaBRC Ko Zapto,
-S(C,\ﬂancﬁn usgt@l%a&??}bamh(@z mmmlml%twﬂmﬁﬁ“ mm’r' indefendenity
- qrei do oxazol e- li

15 of eadwtuer(ngy heioptiegaliy ﬁubshwﬂﬁﬁil garbonjpy onsers meesh ?ﬂé}fl"h%m if said
hetergéy?%z %1%%335@—9 [thc Rn)um en of smdzm?l;zllyfn?ﬂgg:ra é]pté%ﬂeﬂ.:.[g;
suhsﬁrqui)bpegrwpﬁelgﬂﬁrg th} th| ophene 2-carboxylic

acd(%P%%ﬁg&lwo%aze an- 1- yI ] car

ridin
ol oanytten K ; YheCEk GRS o1 B RGPS then
20 Rla varlbgbl e groups contained in fornula (1) are further 5
iments of the invention. Such specific

substituents may be used, wh opriate, wth

wherein R is selected from H, optienally substituted carbocyclyl, or eptionally
substituted C)alkyl; '
with the fizther proviso thet said compound is not
25 5-Methyl-2-ureido-thiophene-3-carboxylic acid (1-ethyl-piperidin-3-yl)-amide;
[3-((S)-3-Amino-azepane-1-carbonyl)-5-¢lhy!-thiophen-2-y1}-urea;
2-Marphalin-4-yl-4-ureido-thiazole-5-carboxylic acid (8)-piperidin-3-ylamide;
2-Methyl-5-ureide-oxazole-4-carboxylic acid (8)-piperidin-3-ylamide;
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any of the definitions, clains or enbodi nents defined
herei nbefore or hereinafter. XisS. Xis®. X is NH 10
WO Mps@e163 YisN. R is -NR'R12, Cl.6al koxy, GCrzmGhmoybosioo
&z.rial kynyl, cycloal kyl, cycl oal kenyl, aryl, or
het erocyclyl, provided R is not thienyl; and wherein
K' may be optionally substituled on one or nore
carbon atons by one or nore R9; and wherein if said
het erocyclyl contains an -NH noiety, 15 the nitrogen
of said noiety may be opti-ahally substituted by a
group selected fromR10. R is selected from
CS’-@J—UBIDK#bth-GLBEH[IK)EM 2 zmﬂdm-ﬂﬁqﬂ)qﬁ@amﬁy-@l]yﬁem}
provi ded I S not |eny and wherein R may be

thIDPbGM'?'SFFEP’fW%HBﬁ]FRIHF@H‘ HHlamidei o nore carbon atoms by
ORE3QY(38 ﬂl@yi]bﬁirﬁéiﬁl} Mﬁﬁ{cﬁh Ayl b iSighyurea.

heterocyclyl cont ai nS "an nol ety, "the nitrogen of

s &bl lping sybskifpents, for Hﬁﬁaaﬁﬁv e paained fnigriple D are Sygher
embo@ifbfe befle itﬁ@ﬁﬁo'ﬁ_l BudDepklifié SubStithekELALHCIs¥A ’wkﬂfechpﬁbﬂﬁﬂatg with

is not thienyl; and erein R may be opt’i ona

any ofthedefiniliona, ¢lasms @rr@ﬂl@ﬂmmlﬁée@md@em@rmmwrﬂmﬁ%r nor e
R%:1. @nd further wherein if said het er ocycl yl contai ns
an noi ety, the nitrogen of said noiety may be
optisOnal |y substituted by a group selected from R10.
$Rﬁ§ﬁHa het erocycl yl selected fromthe group
consi sting of pyridinyl, pyrrolyl, pyrazinyl, 25
pyns 6Hdi nyl , furanyl, isoxazolyl, isaindolyl,
b lgﬁ.uranoyl pi perdi nyl, and norpholinyl wherein R

e optionally substituted on one or nore carbon
issNBY/RGH €. @Ikunw@:.sﬂﬁan?hﬁdlwla eycloalinfhayelvelky!, seyil,cbr

t h t
hﬂfﬂfﬂga%lﬁr R R R SOt B0 ik R e el iR st pme or
more S@haCitath lf]f mlu%uréw ADLH66 1fG2d REFAHSHARAABTS 4OME - Boiety,
o3 BB STl Bl e R BBt
og! isQHlad:tbd/frﬁml@ﬁlhilkgﬂ affclotlleaiyt anf, mnaemafmmahmhym
sl £ 9t PSR B R 5o o

more RN QhE FtthEOwlhdrcif ﬁiaﬁi@thetéw‘ cbﬂb.ﬁs]@ﬂ NI thigry, 164 nfb@bde)df said
and Cl-, 5al kox

optiopal ly substituted
molely, may ke opfionally %xi%ﬂﬁ'@)w Q% Hﬁ’ nore by RO,
Whe [sea H&mE&ybﬁl sRiRRH Rbis ﬁlmqmeﬁsa,l DA Wherdiz ROahkived optdnally

auhsnmtf:d un una ur more carbon atoms by one or more R®; and further wherein if said

heterocyelyl contains an -NH- moiety, the nitrogen of satd moiety may be opticnally substitnted
by a group selected from R'°,

R' is a heterocyclyl selected from the group consisting of pyridinyl, pyrrolyl, pyrazinyl,
pyrimidiny], foranyl, isoxazolyl, isoindolyl, benzofuranayl, piperdinyl, and morpholinyl wherein
R may be opticnally substitated on one or more carbon atoms by one or more R”; and further
whetein if said heterocyclyl containg an -NH- meiety, the nitrogen of said moiety mey be
optionally substitnted by 2 group selected from R'®.
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R is not t-butyl Rs and R3 are not both C(' O NR6R2.
One of R2 and R3 is C(=O NR6R1 and the other is

'nhﬁﬂa HR4. 10 One of R2 and R3 is C(O NRG'?*{:’[@@ﬂztﬁﬁ}ﬁnsmu
wﬂlot ergisl;' -NHC( O NHR4, wherein R4 is H One of R2 and

R3 is C(ONRGR2 and the other is -NHC(-O NHR4, wherein
R6 is Hand RCis a 5, 6, or 7-nenbered heterocyclyl
ring containing at |east one nitrogen atom wherein
sai d heteroeyclyl maybe optionally substituted on one
or nore carbon atons by ongsor nore R H, and further
wherein if sai d heterocycly contains an -NH noiety,

Lr | Nor
Eﬁ%ﬁqﬂﬂj group sg{' ,%&8%?35 Rl E‘J"%%gdr% Rl%g
armd iffhenyl oﬁiaﬂlj}xlﬁiﬁ:mmaﬂdnumronm parb@l alNFH o o1@) o ImoRA R’

rel d % 1S 8
Eﬂﬁ 'I"na‘ilwuri]ﬁ% qqn ng&%&?er el n sal sdbj'l'p'iﬂ/urﬂrcgIm':!'(lflll3 o K
wherénRF:ssBleaed i h3togdn, mﬂiﬁuﬂ Glzsekkahacﬂi@ﬂ,ealkaw be optionally

R e PUPEHE PR EEaon SRS g PRt el i FmdiBb,
wherélh [R& {sheRetdd bm halogay, EpaiticyB -ané Cirpayholip. Opt i onal |y

suqstltut ed. 20 an N by a group selected from R19. One
R'gpnod il j s C(=O)NR R7 and the other is

%&@W%bmg(ﬂjﬂgﬁﬁand R6 are H and R7 is

[ - wher ei
X one o5 pol Rt RaORER alhc dher iSRRG 50 P
”Bdﬂ%%f@%ﬁ@n’am |c3(=@)t;mkf indt1Belothel 10 ICHO(=0YNHE OfticpHmR? is H.
at ons )5 one, ;. and furt]gg ﬁﬁ lkn sai,d is Hand
YOI Ry BB pisgby ey NE(HIN i peis Han
R
said ketéresyclyd maxipopption)l i qrastititpibonyme Rp Mg Fakyn ploms ggqne of more R
and Eﬁéﬁﬁ_}m@ﬂﬁf E:H{?h&érﬂﬁﬁ:l MEQIHH%MC@P theldtrdgn o said @otety

en toget hthe N to whi ch they are
may b¢ opilbnaly fubstity b)oqammmlqﬂ tpd feeoR Y t ut ed heterocycl ic

- gl §is Hand
o S SRR B U ML RO R 50
R w-p@rrb;m -Biyd piperdimd-ol, maepmyww@nwpm-ﬂ-}' piperdin-3-yl, or

o SRR LN B ol PRk g GBI £

furlheewbetiadail panolidio3 -yRﬁlparddl-R?L podeepant bplaniycie qpilp Iy ﬁ@bsmbcd

v vvh| ch they areattached forman optionally
on E ﬁ@'@ﬁ%c‘ycllc ring which ring contains a

sem.adfnf’ aidRhiaO(-CYNRFRTena thvi atfier is nga@(a;b)lm Syherein R* and R®
e e B R G0 AP e BRI 55,

_piperdin-3-yl, or azepan-3-yl may be optionally substituted on one or more carbom atoms by one

or more R*: and further wherein said pyrrelidin-3-yl, piperdin-3-yl, or azepan-3-yl may be
optionally substimted on N by a group selected from R',

One of R? and R is -SO,N R*¥R"7 and the other is -NHC(=0)NHR".

One of R? and R’ is -S0;N R¥R'7 and the other is -NHC(=O)NHR® and R is F.

R® and B’ teken together with the N to which they are attached form an oplionally
substituted heierosyclic ring which may be optionally substituted on one or mere carbon atems
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heterocyclyl contains a NH noiety, the nitrogen of
said noiety may be optionally substituted by a group

w0 mes/edmtesd from RL9; R16 and R17 taken toget hepcmiBrootiesio
N to which they are attached form an optionally
substituted heterocyclic ring which may be optionally
substituted on one or nore carbon atons 10 by one or
nore R24; and wherein if said heterocyclyi contains a
-NH npoiety, the nitrogen of said noiety may be
optionally substituted by .agroup selected frome. R16
and R' taken together with the Nto which they are

by onérirasE K- hAY WhaEin AhidMeRtdcYclylSiaRBids b UEd rda%(&f BRG] pkf of said

ring WhIChI‘In% contains a second Naoma further

mﬂlﬂ%ﬁiﬂ}fhﬂ pRLngalisapbEEuted by 3 HFHUR F'#Cﬁsllfﬁﬂﬂut ed on one or
nﬂ&ﬂ e @ th8 N0 WhidhA Ry e d attRBLh D gﬁhnhéuy

sal eterocyc contains a -NH nolety,

suhshhitqdrbwmrdﬂ rmvehlmlwtﬂyﬂmy a Beeopd mmm@ﬁmm be

B
optiondly sibe H2U{Gn B &t carh Ml hP o B HILES ROV ARAL i€ Qi
heterozyol¥ebeipiag a -HEt mpistyy the a;ltsoem disgidonmetyimmiyreg optionadpaibslituted by

g atom said 5 6, or 7-nmenbered
agm“ﬁe?leroc cy?1 ring i s selected from azepanyl,

pR/Srand |tni;eln tugsﬁneﬂmbﬂm )] mwmclnhgeard attarhed f20n an optionalty
and .t r | further
sobo SR el g s BB B otk O i s
by onoér rhare BAT; and WhereinfiftsaidilaterdvgeiyDeon BunSa aNH- Yacicsy, Mhearitcbpgen of said

M%Wﬁ?sﬁﬁg%r}{ﬂ"fﬁgaﬂ%?tg% N%P%seéﬁrﬁﬁpggf ay A ggr ? i cul ar

eRBagd né*rtﬁkmftoge&er wiie 0Ndwhodh they aw hlmnhécb forh aii fygtionally

R A TR TERIN e
npﬂo:{;gﬁ sdﬁﬁh%sﬁﬂ%%ﬁﬁﬁgar?%h@d@?&ﬁﬂﬂﬁ&&@%mdﬁ”w?ﬂrﬂﬁmﬁfsmd
are as define or formula n.an
hmm@ﬁ%@&?w@w 8 Wemaw@s@ﬁmqs%?# P%%rr%é*g %ﬁw@ﬁﬁu'ﬂﬂw
am@fwﬁwﬁbﬁ;ﬂl) or formula (11) V\herel n 5 R is
C( O NR6RY7; R7 is a

oI—“ @“ﬂ’éﬁ%‘?‘é‘&mﬁé%ﬁhﬁﬁ&‘?ﬁqﬂ%ﬂ“ﬂ“ﬂ.& ‘Wf&%u% ;Rn & &1 6 gggxpembe:md
heterdeSrell gﬁ’%‘&djﬁ% BtesViR hRivges b, D& £y En¥inbirBy be

opti on ituted on one or nore carbon atoms by

heteragyob i Peclrete iram aapemb Ao UHeYlowTdazpidiay piperdinyl
mnrpﬂb‘ﬁhﬁraﬂﬁ_)ﬂﬁ&lﬁ&mﬁﬁﬁﬂrﬁ' ns an -NH noiety, the nitrogen

In a further embodiment, the present invention provides a compound of formula (I)
wherein when 3 is § and ¥ is N and one of R? and R? is -NHC(=OYNHR", then R*is H; ora
pharmaceuhically accepteble salt thereof.

A particular embodiment of the compounds of farmula (I ) of the present invention are
compoumds of formula (IT} and pharmacentically acceptable salts thereof
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10 of said noiety maybe optionally substituled by a
group selected fromR19;and R is selected from

kyl , cycl oal kenyl, aryl, and het er ocye¢rBu04/005400
Dzﬁyﬁdﬁgg’g is not thienyl; and wherein R may be

opti onaIIy substituted on one or nore carbon atons by
one or nore RO; and further wherein if said
het erocyclyl contains an -NH noiety, the nitrogen of
said noiety may be optionally substituted by a group
sel ected from R10; or a phapoaceutically 15 acceptable
salt thereof. In a further enbodi nent, the present
i nvention provides a conmpound of forrmula (1) or
fornula(ll) wherein: R2 is -C(=0)NIff; R3is

reiti2}, ROpNHRYre 20ddfBed Br AR Ms a 5. 6, or 7 menbered

hetero clyl ri NG nngF QEF n
atom ﬁ%er%ﬁ nm&? Btt@o‘g‘%| ona b su ‘gtg%fauot@e r:’on ori:%m i
urfurﬁiuldm!le.rhaaiﬁ:bon atonms by one or nore R's; and wherein
Eptzsal m pcyclyl contains a -NH noiety, the
did noiety maybe optionally substituted
by{&.g&m(powmtted fromRl9; and R is selected from

R Bk i 78 S B SR e Bl 3 HRAFERRVE e icomen

alomOMdran lid Het&u&;&lyl tﬂasr oel nmnail}embmtmct &n emerdy mmnama@hm abyms by
one or,, nore ur
menﬁau@f%éwﬁwbebwmﬁﬁ eree AT Qm%ﬁ’és‘ﬁﬁtm“‘e g pitrogen
nfsaﬁ@ﬁllﬁat%' mé ?& upﬁ%%mmﬁimmws gmspmmlﬂma ynd group
sel.ecte rom ar a, a
_sah lfeiod P Aol GIoB LRI e Py (P G i o
NS Whe@din R Sl 8€8ptidngl G bstingdeddn ﬁn&rnnniom dathonatan{siby)one or

vvhere n: C, WO 0051066163 PCT/ 041005401 1 ]
moreith; el Echer BRRRBR S BEEP SO B AR RO, fhe Higgeg ofsid

mmeﬁjm@bﬂ uZn %Po%ﬁﬁﬁhdfﬁtaegt@fpmhmbd FbR®R'G @k ladinagusdally
t rogen atom wherein R7 may be optionally
aﬂﬂﬂlsaﬁistﬂ’ltttbﬁr@ﬁ on one or nore carbon atons by one or nore

m&eﬁgﬁbeﬁﬁﬁé]ﬁ, Re poscSfindediBh BloRNES WmsuRnd af Pfmda (1) or
- nor ety, e nitrogen of said noiety may be

fntmoknt(ll’bﬂhﬁrely substituted by a group selected from R19;
anﬂz Rt aﬂqg’)‘ﬁﬁ* greted fromcycloal kyl, cycl oal kenyl,

aryI tefocycl yl, provided R’ i s not
is -NHC(=0)NHR";
6 js H; R7 is a 5, 6, or 7-membered heterocyclyl ring containing at least one niirogen

atam; wherein R? may be optionelly substitrted on one or more carbon atomis by one or more R'Y;
and wherein if said heterocyclyl contzins a -NH- moiety, the nitrogen of said moijsty may be
optionally substitated by a group selected from R"*} and

! is selested from cycloalkyl cycloalkenyl, aryl, snd heterecyclyl provided R'is not
thienyl; and wherein R! may be optionally substituled on ane or more carbon atoms by one or
more R*: and further wherein if said heterocyelyl conteins an -NH- moiety, 1he nitrogen of said
moiety may be optionally substituted by a group selected from R'°; or e pharmaceuticelly
aceeptable sell (hereof.

In apother embodiment, the present invention pravides a compound of fermula (L) or (1T}

wherein;
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thienyl; and wherein R may be optionally substituted
on one or nore carbon atons by one or nore R9; and
WO R0gAadieid wherein if said heterocyclyl contai reCRGR2MH0S400
noi ety, the nitrogen of said 10 noiety may be
optionally substituted by a group selected fromRi; or
a pharmaceutically acceptable salt thereof In a
further enbodi nent, the present invention provides a
compound of forrmula (1) or (R wherein: R3 is
-C(=ONRsR7; 15 Rais -NHHONI3R4; REis H R7 is a
5, 6, or 7-nenbered heterocyclyl ring containing at
Iga%t ces®NR’Ri,0gen atom wherein said heterocyclyl
Qg mal%i be opt4 onal Iy substituted on one or nore
y one or nore Res; and further wherein
i ﬁlﬁ saR™Meh Q,rﬂﬁyﬁhﬁhb&@ﬂh&bﬁé%@lhﬂﬁh orftBihig ¥t 1ed<08ne nitrogen
nltrog said m)lety na € optionally substituted 8.
atom ygerein S,r Bap hg@ml@@ﬂwbﬁ ﬂr&m& e gRebanalams bycang gr more R
and whér@H @x@'@&&@élﬁl &xﬂnﬁal ﬁﬂnwmeqamelmu@eﬂ hﬁ;ﬁas%%wbe

provi i enyl and wherein R may

optionally subsiiiied by b Broup selectad o Bheansk more car bon at oms by
gtels%gleut frﬁmgg ?rﬁlqu, ctnyoH_E 5 _y|_1 %rﬁ'li@lefefocfﬂi ovided R 1 ]15 not

erocyc arns "an l'ety, the nitrogen o
thienyk anmwhmmél ynam;tmpt@pﬂ}' evbalituied onlone ertruwre darhgn atomgs bipoe or

TR TEREY, T R O
mmetjpmeﬁbmmphunn&@mbsmmmf toya gresp Elﬂcmd’[fmuﬂﬂ Opdr afpbanmakentical)y

erein: is aryl optionally substituted on
Emptg%lg %J?t'h%ﬁ?\?% car bon atorrs by R9; Rs and R3 are

| Indefahatenbbdinse, te pegedt fommtidh @y dNR1ERE camponnd of formula (T} or (IE)
-NHC(O)NRI R4; R9 and R6 are both H and WO
herefly 051066163 . PCTI GB200411) 05400 -12 R7 is a 5, 6, or

7mﬁn¢baﬂ~wlﬂerocycl yl ring containing at |east one
tl. ﬂ@f ,n said heteracyclyl ring maybe
B‘t (F( t'|tut ed on one or nore carbon atons by

ORE {40 Il'f(]ﬁ e 5 R, @r '?-nﬁ'.ﬁiﬁelfeﬂ hktBReydfleimgiconthihing at ast one mtmgen

heI eracycl Cont ai ns - NEI iety, the nitroge
atom; yhergin g3 %sb'l T B thesws Fgﬁﬁﬁi"#&ﬂﬂé’ac ﬂg?—fgabﬂ'ﬂms
by onS& &L /CF, Eﬁ@!ﬁtﬁﬁ%hefbu@ﬁ séld BRaOERGR dbdiGad A Wmﬁﬁﬁ&?ﬁﬁé Ritrogen

salt thereof. In a further enbodiment t hg, present

of said mpishn st benptioruly Subslpiad by SRR FoECRA BORAE 8RS o

R!is selected from cycloalkyl, cycloalkeny), aryl, and heteroeyclyl, provided R is not

thienyl; and wherein R! may be optionally snbstituled on one or more carbon atoms by one or
more R®: and further whercin if said heterocyclyl containg an -NH- molety, the nitrogen of said
mojety may be optionally substituted by a group selected from R'; or a pharmaceutically
acceptable salt thereof.

In a still further embodiment, Lhe present invention provides a cufnpuund of formuia (I) or
{I0) wherein.

R! is aryl opitanally substituted on one or more carbon atoms by R%

R? and R? are independently selecled from -C(=0)NRR’ and -NHC(=0)NHR*;

R? and R®are both H; and

o’
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Rl. (A" X113 (la) to wherein: Xis selected from
Cl-1, substituted C, NH, substituted NN S, O0; Y is

WO %ﬁg"%ﬂ §d from CH substituted C, NH, substi tpgiraseRi/fesion

I'S selected fromoptionally substituted al kyl,
optionally substituted N-al kyl. optionally
substituted O alkyl, optionally substituted al kenyl,
optionally substituted al kynyl, optionally 15
substituted cycl oal kyl, optionally substituted
cyel oal kenyl, optionally sybstituted aryl, optionally
substituted phenyl, optionally substituted

hgt 8LacY C+¥'m8£be9e‘atﬂe&fb%&é iyt o rﬁllg%ﬁthﬁaﬂigea%fa ﬁ%ﬁéjmhﬁgen wherein said

het 8faeyc ni'soor1; s,
heterobyrd2yl rhd@;ay@ﬁapuﬁuﬂsuhmteﬂ D@l@rﬂ)mm@, m@m‘tg nne phmore R

ot 5 AT BTN oy i oy
be optidnelly hubkidh2aibCrigiopLhidictedIRMIB CoH4) ( CH2) 0. 3R,

_pepaiser e e o 55y s,

( ErefubihiErdboRimen HOPNEERY! imyptticarpadifes s compruads fving! formula
optionally substituted N-al kyl, optionally

(&) supstituted al kenyl, optionally substituted al kynyl,
optionally substiRuted cycl oal kyl, 25 optionally
substituted oal kenyl , opti onal | y substituted aryl,
optionpHly s bS‘}QI tut ed aI koxy, optionally substitut ed
phenyl , ol R8ubstituted heterocyclyl, or
opt i onal |y subst i tuted fused heterocyclyl; --- 1 r WO
2 0 0 510 66 {#ap3 PCTI GB20041005400 -13 R2 is
C(=O NRR, SO2N RR, NHC(=0)NRR4, C(-0)OR R3 is

Whm@{ =O NRR, SOZN RR', NHC(-ONRR', C(&)OR R4 is

S &t ig Gd18ded FRICH, mﬂn@ﬁttﬂ@ﬂlai Ny, sibbestti=dl 0%, 800 ar bocycl e,
o Bt leaie L B prtghies R ORI, S e pondent |y

se| 86i168cd £QHoptidnaHub il B Sallf-Bptioafillyi sabainitsd N-alkyl, optionally

substit ut ed C - 6al kyI C %ﬁg‘gﬂﬂ% %Q( optm)uglly
substicabY iy Grapion i FEterior B
substituted cycloalkyl, optionally suhsntuted cyeloalkeniyl, optionally substituted aryl, optionally
substituled phenyl, optionally substituted heterocyclyl or optionally substituted fused
heterocyclyl,

nistorl;

R'is H, OH, F, Cl, Br, [, NHz, NO3, CFs, CHs, OCHa, -O(CH)1aN(CHzCH;)z, -
C(=0)OR", -C{=0)NHNH,, -NH(CH:)13R", -CELNH(CHz}1.4R’, “NR'C(=0)OR’, -NR'C{=0)R",
-(CoHLCHNE(CHy)1.R, -(CoH{)CHN(CH3)(CHa)i 3R, {CeH)(CHaoaR", -(CeHla)(RO)CHR,
{(CeH:)CHz NHR®, ~(CeHy)C{=0)R" (C4HNHC(FO)R", -(CeHa)CHNH(CHy)1sR°R”, -
(CeHyNHSO,CH, -C(=0NR"R", optionally substituted alkyl, optionally substituted N-alkyl,
optionally substituted alkenyl, optionaily substitvted alkynyl, optionally substituted cycloalkyl,
opticnally substituted cycloalkenyl, optionally substituted aryl, optionally substituted alkoxy,
optionally substitmted phenyl, oplionally substituted heterocyclyl, or optionally substituted fosed
heterocyclyl,
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substituted phenyl, optionally substituted cycl oal kyl,
optionally substituted 5 or 6 or 7 nenbered

w0 tasadseg€ycl yl having | or 2 oxygen or | or 2 wit/{Gog®a/n0s1o0
or I nitrogen and I oxygen or 1 nitrogen and 1 sulfur
or 1 oxygen and | sulfur ring atons; 10 or a
phar maceutically acceptable salt thereof. In another
enbodi ment the present invention provides a conmpound
having formula (la) wherein: Xis S; Y is selected
fromCH, substituted C, NH,jasubstituted N, S, 0; 15 A
is selected f omoptionally substituted al kyl,

OfR? iiQﬂ?Ut)NR!R*bSb' peEdni ot trRORLOa v

substituted Galkyi optionally Substituted al kenyl,

ok FSoQ!%‘rﬂRiRsFubwz% @t%dﬁﬁﬁw@éﬂo SHTOIR v

g | . ! _

oo oL HpSE PRy potRicd BboceR Sl ifhitueg | |
heteracyplyh, pr eptieaalbyrsabghuechorebyll |y substitut ed

heta t.l ' .

S Ko iAo RO S s i
salkyl, C;.gaiacy, 0, NEC3Th, @3 :)00RR) NOHOHST R CE e, EESHIIN, opticnally

CLoONOTY L=3R - 0L 2N 3R
M BT W Ol i T
heteracfcgilhatrih CHR Ri(0€HSN(CH2Y 2 alogen 24 HdixdeEhiahd: 88;gen or 1 nitrogen and

c H4) CR -(CoH4) CH2NHR, - (CeH4 =OR
1“‘%@@&@2%%5?&% NH( CHD) AT e? 4%
ora S(salt @eddE.i ", optionally substituted

kyl ti [ bsti.t uted N-al kyl t] ||
Sl PP A= iinGi ik somp i Ry 09

wae Jgnally substituted cycloalkyl, optionally

s

jtuted cycloallrenyl, optionally substituted
arnyik selegiéd fodia CHY swbigig feld O/ NEX I subktiearel] N, Sppi i onal |y

substi.t ut henyl . optional supst j t uf ed i
h ]éﬁ%%e @?ﬂ? ophanglly § ﬂml@ﬂkﬁb%&q%iveﬂaﬁ%wml- optionally
substifRéB0 QYT lo 'dnﬁﬁs&ﬁﬂ&dﬁké@],%ﬁnnaﬂ?%%sﬁ&eﬂmhgﬁ?gmy
C(=0) OR& Ris =0) NRR, SCPN RR, Nfl C(:Q%%I R4, )
wbme(tﬂﬂc&@salkvbﬂ_ psmaihEbiiyed qulosdssmdentanlybrobite g, optionzliy
substiht et SPRAAY. suBdbitd e RkdrdeySly D oF bptish&H; MBdIAREY fked
optionally substituted h5terocyclyl, or optionally
heteragyplxk i t uted Cl-ol kyl; Wis independenity sel ected
f ngdott; OFL OCI-13, CH-, optionally subs fiuftd C
4al kyl
R! :isyEL OH, F, Cl, Br, 1, NH;, NO3, CFa, CHy, OCH;, -O{CHj); sN(CHCHa), -
C{=0)OR’, -C(=CHNEINHS, -NE{CHa),sR’, -CHaNH(CHj); 5R’, -NR'C(=0)OR", -NR"C(=0)R",
-(CsHy)CHNH(CHz)1 3R, «{CoH)CHN(CHa)(CHz ) 5R”, -(Cste)(CHz)oaR", -(CoHy)(R")CHR’,
-(C¢H4)CH, NHR®, CsHi) C(=0)R" -(CsH)NHC(=0)R®, -(CsH,)CH;NEH(CH;); sR°R®, -
(CsHyYNHS0CH; -C(=0)NR'R", optionally substituted aikyl, optionally subslitated N-alkyl,
optonally substituted alkrenyl, optionally substited alkyny], optiopally substituted eycloalkyl,
optionally substituted cycloalleanyl, optionally substituted aryl, optionaily substituted aikoxy,
optionally substituted phenyl, optionally substituted heterocyclyl, or optionally subsliluted fused
heterocyelyl;
R? s C(=O)NR’R?, SO,N R°R®, NHC(=0)NR*RY, C(=0)OR*
R'is C=O)NR'R®, SO-N R°R*, NHC/(=0)NR"R*, C(=0)OR®

Far -
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' s’

Cl - 6al koxy, NJ 12, NHCEb, N(CE13)?2.
(CH2) ~. N(O 13) zCl 12C( CH3) 2, CH2CH2NK Opdonal | Y 5

| tuted phenyl, optionally substitu red perigB004/005400
wn%y%ﬁggg{:‘kyl, optionally snbftltut~d 5 or 6 or 7

menbored heteracyclyl having 1 or 2 oxygen or | or 2
nitrogen or | nitrogen and 1 oxygen or | nitrogen and
1 sulfur or 1 oxygen and | sulfur ring atons. In

anot her enbodi nent the present invention provides a

conmpound having fornula (h)4.wherein: 10 X is selected
fromCH, substituted C, NH, substituted N S, G * is

o\ fogslcte BEmE bRtk AR Bftbochefl bplorkl sV
haterr.ﬁ:grhi;*l, it mﬁtﬁﬂal@sabéhw'tqd Opalighal I y substituted al kenyl,

tal Qn lf%'j(f"'g‘f/%ﬂﬁwﬁf L;fqn 6?@%1 y %ﬁ@%uﬁwd Crsaliol,

C].ﬁﬂlw mzK[QHQHa MCH@:EI(CH@W(%W‘IG(EH@E ai‘fimCHzIﬂH, optionally

%ﬂfﬂlﬂ%@ sﬁ%ﬁt@:ﬂ ?ﬁiylkglgggci F@Hué q&&g&& bi §5P mermbered

hatermme}«mﬁﬂg 11 8#12,oxygenicd 1 @r B hittbgerRiri snitrégen @hf 1 Hxygeh pr Brifrogen and
N112, NO2. 3, .CH 3. 0Cl113, O(CH01 3N( CH2CH3) 2,
lmﬂﬁ"w@?’mmé( NERNIOES: _ NH( CHR) | -

pdimbht. Iheﬂmm@)lﬁﬂﬂ prnNBbsﬁ( eon@):ﬂd havib@ forraula (Ia)
whﬁre]ﬁ_%l'b(ffZNH( CH7)i - - (C6H4) CH2N( CEl 3) (CH2) t - 3W

-Ealb&tm(}fﬁﬁhbsnﬁﬁﬂ)(l(, RECRirted N, G;-044) CH2. NEW
&']CA)IJ%'§~())W (CJJ4) NHC( ~O) R% - ( CA) CH2NH( CHz) j . 3eR~,
INElI SO~, C% -C(=O bWR. optionally subs fituled
aI K¥lseleEtbd froRQ %aﬂ?sd%ﬁlflmleﬂ Wikl opticak lkyymSnm@d Mexitiadl, qpunnally
subs fttrwd al , optlonallyst dt ul alr &/ all
substpiod Dol Gptesly Subshikaaliepeh eionylp ubsifod oyl phioasly
l.
A Sl 1
uphuadb@bmwmnﬁnwnmlb@bwﬂ;hmﬁlﬂ gt wnn%]far«sa{;wd fsed

tionally subs titu tA fused heteracyclyl; * is
hmr%é@@'?vwv S02.N RW NIC(~ONRII e, C(-O)QN*is
rr(mﬂ@)-NR'R' S02N RW NRC(--O)NR!R~. QOWR4 is

OS#[%% ﬁ y 's ubﬁli'I %&1 él%bém “-b?éﬂﬁé:ﬁ\ﬂ@?ﬂ@l’iﬁz -

't ut é
C=M)ORE r-CosINERTH:0 fﬂH{élfrE}uaRS( SCHEATHCER) R, -NRICKFDORAGNR CEORY,

(ol R, SRS CH 39, eyl cERen bl R

(G0} WERS, o{CEDC0-OS HCH INHE 0B A CRE FNFGH . R R,
(::.;P%ﬁ]%ﬁéﬂj é&@)ﬁﬂ‘ﬁ?@%a@%ﬁ&%&lﬁﬂ, ST MR buted N-akyl,
optionally substituted alkenyl, optionally substifuled alkynyl, op Honelly substituted cycloalkyl,
optionally substituted cycloalkenyl, opticnally substituted eryl, optionally substituted alkoxy,
optionally substituted pheny]; optionally substituted heterocyelyl, or optionally subs ttuted fused
heteracyclyl;

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

1? is C=0)NR'R?, SO.N R°R°, NHC(=0)NR'R’, C(=0)OR"

R is selected from H, optionally substinrted carbocycle, optionally substituted
heteracyclyl, or optionally substituted C;.selkyl;
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substituted phenyl, optionally substituted cycl oal kyl,
optionally substituted 5 or 6 or 7 nenbered

wo hetsesseycl yl having 1 or 2 oxygen or 1 or 2 p\tﬁmgﬁmmﬂ
or | nitrogen and 1 oxygen or | nitrogen and 5
sul fur or I oxygen and | sulfur ring atons. In another
enbodi nent the present invention provides a conpound
having forrmula (Is) wherein; * is selected from CH
substituted C, NH, substituted NN S. 0; Y is selected
fromCH, substituted C, NHjissubstituted N, S, 0; 10 A
is selected fromoptionally substituted aryl,

O[R iiOindégeidcntl ﬁlédﬂtﬁtﬂ:.mi‘@'lw CIgy, CHQ &l tted
c ubstltJ%gd hgteroc cl n Fg Bb }Mﬂmh CELﬁqu
1-6

oxYpNHaghH: z&ﬁé!ﬂa)d@zﬂ(@t% CR.CHARR, optionally

suhsrrtﬁ
St &%@“ﬂgé‘i%ﬁ“f‘%%@‘%‘éﬂﬂ f BSOS o pr  gbered
hﬂtﬂra@ﬂv{lee'% 1GNPy ESRF mﬂealtmgemﬂwms@mu(a@ﬁwmml 8fR@gen and
Rn, -(d6H4) CH2NHR, CaH
4) ( 5E §06%5ﬂ%_oiﬁ’g , (CGIt4) CH)2 a( CH2) 1- (3nY -
P@ﬂ)m@ enl Lig( IOy seEnyentpn prowiks a/canpostd hayingdformula (Ta)
“mﬂQMk |, optionally substituted N-alkyl, optionally
s%@ﬁﬁlﬁméml%awuméﬂ,mhuWHM iSOt ed al kynyl ,

s%st | %%%%é%gﬁ #&@%&?%ﬁ%ﬁ%ﬁ&@?ﬂ Iu%/ed aryl ,

ot is evlatléd/rom bationplly edstithted ay|, cBGomafly adisktatey phenyl, or optionally

substattOPLdid bd8 s_phenyl optional ly substituted
eterocyclyl’, or optionally substituted fused

hetiebocicl yl; R2 is C(=ONRR , SO2N RR', NHC(=0) NRaR4,

R A e

C{=CYaRY eC(-ONHNER! -NBHIGHE) RS LT, NEICES R SNRECRTNORY - MR C(=0)R",

EgﬁghML ¥C§ 2‘3&@@#@@&9@& zﬁ*m(‘?s@ﬁiéﬁﬂaﬁs -(CeHg)(R®)CH R,
o A b o G Aoy OO

npnnﬁa}l?kﬁt%hﬁllﬂd, all@R¥ll SRhAlly subkdhitbd d—]kﬁﬂ @&na.ﬁy Sibstituled c}rclna]kyl
cyclyl having.l or oxygen or 1

h
I e i T E g A L ety G e oo

Lior3Qly IuifktiutddIpheriyl Jo Q0600 BurABEked [
0851066163 P 500 /005100h§%gﬁgﬂ¥%%0 Eﬁﬁéﬁ?&ﬁﬂﬂﬁmdﬁued

¥ ment t he present i nvention provides a conpound
@ iY=A= 236§ R°R*, NHC(=0)NR*R¢, C(=0)OR"

R is C(=0)NE'R®, §O:N R°R", NHC(=0)NR"R*, C(=0)OR"

R?is selected from H, oplionally substited carbocycle, optionally subslituted
heterocyclyl, or optionally substituted Cgalkyl;

R is independently selected from: H, OH, OCH,, CHz, optionally substituled C)_salkyl,
Csalkoxy, NHz, NHCH,, N(CHa)z, (CHz)sN(CHs)s, CHzC(CHy)z, CHCH,NHR®, opticnally
substituted phenyl, oplionally substituted cycloalkyl, optionally substituted 5 or 6 or 7 membered
heterocyclyl having I or 2 oxygen or 1 or 2 nitrogen or 1 nifrogen and 1 axypen or I nitrogen and

ﬁl

" QRO

1 sulfur or 1 oxygen end 1 sulfur ring aloms.

P
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wherein: Xis selected from CH, substituted C. NH
substituted N, S, O; Y is selected from CH,

[ tuted C, NH, substituted N, S, 0; 5 ApcSicB2z004/005400
w“’é@@ﬂﬁtéd from optional Iy substituted alkyl, optionally

substituted N-aLkyl, optionally substituted O0-al kyl,

optionally substituted al kenyl, optionally substituted
al kynyl, optimally substituted cycl oakyl, optionally

substituted cycl oal kenyl, optionally substituted aryl,
optionally substituted phggyl, optionally substituted
het erocyclyl, or optionally substituted Fused

6 il e g 8 ot ol 0
“0) NR S , = : =8)OR 1t3 i
"o e e AT e 6 O 03 15

sef ﬁeélenl‘iulzd ﬁg)gg{,f:mﬁmmd&l,WLsﬁg’S@iﬂd% dOtar boc%/_cl e, |

gff{)l?t%?q{%ﬁf%ﬁmﬁf P @%ﬁi?ﬂqmﬁ}é‘? E‘E?lh_ﬁole pe%ﬂld"gslrlf_L p f&}ﬁtg e édc% gl:hjwnﬂy
substinited1O-dtkyL GRto@ly3ubsthiRd atketylomdibhallysubstinited allaaryl, optionally
st et oo el kbbb sobbif bdined al, opsonsily
substEtad phdnyl, @flidalRysubsrivaad haveradyiclyl. oo bptidntlly edistityted Satdky |

optionally substituted 5 or 6 or 7 nenbered
hﬂw"ﬂ‘é’F’é’l-acyclyl having 1 or 2 oxygen or | or 2 nitrogen

Orp i3 0Rkfy ogen and 1 oxygen or 1 nitrogen and 20 1
sul fur or 1 ox n_and .| [ fur .l Qt her
o Rt O F e B Op i o R ORGSR B GRTE 6
O e R e L' o8 et ed
substitut'e upstitu d .2 Y IS selecte
F s CrOmBegt et g OBURE ColR S of o6 A
| spgel E&%&ﬁﬁ%ﬁﬁﬂﬁﬂg&aﬁdﬁﬁuﬁmﬂkbﬂﬁ, ogticabliy/substituied
optionally subsflt_ute N-al kyl, optionally
heterocpviyl, argpenatly sybriinied Gpsalldhal |y substituted al kenyl ,
OPgi ¢ géﬂ{@sg ' , 1, @pab hstituted C
su Sl?%éé cyclhctg{:;aﬂl:H %ﬁﬁ,@f?.%%lgﬂ@ﬁh?&b&aiﬂ%rﬁ égnim ol

! A f
eyl O6R STHTHL, iChtzi 0N e, CE Tl GF2CRRRYH naptiogelly
s R AR BBl L ABEAD Bl oroor membere
hetefoetudyl ieviog ¥ o 2 86ygan s0ben 2 nilvgen or Hnitogen gnd 1egxygesyor ] nitrogen and
2. N2, CF : - Q(CHz) t - 3N( CH2CHB) i, -
”“'%Fé’b)l&ﬁ'g,““-“&‘?%%iﬁﬂgﬁlﬁl i (O(CH2)|) e SCH2NH )CIH2)t- 3R,
- NR 466 1h€) ibodinhdRt (B pregyuRinvention provides 2 compound having formula (Ta)

wherein: _
X is selected from CH, substitated C, NH, substituted N, 8, O;

¥ is selected from CH, subslituted C, NH, substimted N, 3, O;

A is seleeted from optionally substituted elkyl, optionally substituted N-alkyl, optionally
substituted O-alkyl, oplionally subskituted alkenyl, cptonally subsiituted allcynyl, optionally
substituled cycloalkyl, ophonally substituted cycloalkenyl, optionally substituted aryl, optionzally
substituted phenyl, optionally substituted heferocyelyl, or optionally substituted fsed
hetcrocyclyl;

nisQorl,

R'is H, OH, F, Cl, Br, §, NHz, NOy, CFy, CHy, OCHa, -O(CHz), sN(CH2CHy}a, -
C(=0)OR®, -C(=0)NENH;, -NH(CHo)1.5R", -CHNH(CHz), 3R’, -NR'C(=O)OR", -NR'CO)R,
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WO 2005/ 044143 PCTI CB2004/ oosl 00 -17 -(C
) CH2NH( CH2) , _3R8, - (C5H4) CH2N( CHs) (CH2) 1- 3R,

WO 2008364493 CH2) @, 3Ra, - (c6H4) (RScH2, R, - ( CoHA) et Rtdbibo /05400
-(C6HA) (=O R - (G 1->4) NHC(=O R3 , -
(CBI14) CH2ZNH( CH2) t aRRh, - (C6l-14) NHSO2CH3, - C( - - O NRR
optionally substituted al kyl, optionally substituted
N-al kyl, optionally substituted al kynyl, optionally
substituted al kynyl, 5 optionally substituted
cycl oal kyl, optionally subgfi tuted cycl oal kenyl
optionally substituted aryl, optionally substituted

{(CHACHNH(CR)AIe mmmmmm sRhef,) (cnhi.gnal |y

C A het@ﬁ;ﬂﬁﬁﬁ‘&ﬁ@wr Dl ARl gupoti rut ed
(CeHy NHERS) HEIR NI @r@:g’t@mﬁ% épu%‘ﬁlalﬁ%ﬁﬁmhwmﬂ

opt 1. onal | y substituted carbocycl e; “opti dnal

aptiongllys subs tiytcd V-alisgls entioasglsn Sybslmaﬂﬂ fﬂbwb ﬁalnqnylhsmbﬂmteéﬂ]émnﬂ
npﬁn%ﬂ%ﬁ%ﬁﬁted élﬁa lr:]j};.ldcﬁ: ghqilgst sl e 9159 Al yk‘ﬁpﬁcdﬁ'ﬂ}r (estiruted aryl,
optionglly @de@t@;l ﬂpmm‘l slbsmmmbl@wl @MENG@E@)JM heterocyclyl,

npﬁﬁg g}%ﬁ ﬁ%@gﬁggﬁ@ fptionally substituted phenyl,
o opt#%na y substit decloalkyl optionally

sBBStCF(FGiTMR& or 6 or 7 nenbered 15 heteracyclyl

7 201 1 nitrogen
aﬁu“?QBQQ en or ﬁﬁ%fo eﬁQ@N%. bg ur' or 1 oxygen
Rﬁlslselscub:fﬁmmﬁ ng:caemmzbsﬂrmmmhmumphonhugmsnm

e lL.avent j.o [QVI a conpound having formul a
he E §§?f’ ngrﬂ%aﬁlﬂzsh‘gé}mﬁ?e serfecfed from CH substituted C

I\Hz)issipdm;atﬂdbnﬂjaﬂebhed SomCH, DHOOEI‘ﬁz.SCEﬁd;giOhﬂl!{sﬁhsﬂmLtﬁ'Cl.aglka
ubs , t] ; ecte
Craatpn S Ny Ol S RPNl B Sipicsfahpy B, Shtciany
substifitdagihz m;lu.lt@doﬁmalskbsh_ 'mtﬁp:tyt:l 1Emjr11 yptiofallySubititells Or Sdrkyihgmbered
hetern%?él};}lﬂ:gﬁi’ng i F?? # gﬁycs ; He]uI : §1tr ?g{g eg%@é a Onflitwt Imo A g‘ﬁ&/ e 21? Igl'l lt nlﬁrSgden and
1sdmmnkuQﬂggﬁumﬂmh@Mh&mgaﬁm@ycloaIkenyl optlonally

bst it uted ar optlonaII¥ suh tituted phenyl

TIGHST ¢ bogimeat Prepresentiien BYe95° 2 compeighgpige fapmula (z)
where} bstltuted fused 25 h teracyclyl nlsOorl R is H,
oipted G, ebegiiuied Ny S 941

l sub
%dﬁ%@ﬁ"ﬁﬁa mm@(:@uf:ﬂuhs tEté A H2
NH( CH2)t. 3R, - CH2NH(CH2) 1 RCO®R -NR Q= OP 10,
A'is selécted from optionsily Euhalltuled u]kyl nptm y substttuted N-alkyl, optionelly

L)

substituted O-alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionelly

substibirted cycloalkyl, cptienally substituted cycloelkenyl, optionally substituted aryl, optionally
substituted phenyl, oplionally substituted heterocyclyl, or optionally substituted fused
heterocycelyl:

pisQor 1

R'is H, OH, F, CI, Br, I, NH3, NO», CF3, CHs, OCH,, -O(CH;y)).aN(CH:CHz ), -
C(=0)ORY, -C(=0)NENH;, -NH(CHz)15R", -CH;NH(CH)1 5B, NR'C(=0)OR", -NR*C(=O0)R",
+ CotL) CHNH(CH)1aR', -(CoELyYCHN(CH3)(CHz)1 5R”, -(CeHy) (CHa)o.sRa, -
(CSHIYRCHRS, -(CoHa)CH, NHR?, -(CeHa)C(=0)R® -(C{H)NHC(=O)R", -
(CsHy) CHNH(CE,), aR°R®, -(CaHONHSO,CH;, -C(=O)NRR®, optionaily substituted aliyl,
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- (CBT14) CH2NH( CH2) | aR. - ( Cal 34) CH2N( CH3) (CH2) t - SR,
- (Csfl 4) (CH2~. 3Ra. 30 (CBH4) (R) CH2R% - ( C6H4) CH2NHR,

_ “OR - (Cad) NHC(=O R . -
wo 2("%@852 NH)( CH2)( || zl\RlI;C( -( )06H4) NHSO2CH3. - {20 Nl uesd

optionally substituted al kyl, W 20051066163

PCTI GB20071005400 -18 optionally substituted N al kyl,
optionally substituted al kenyl, optionally substituted
al kynyl, optionally substituted cycl oal kyl,
optionally substituted cygF€gkenyl, optionally
substituted aryl, optionally substituted al koxy,

] ti I tjlL. vl ' i
optiongly sigy AR PRl sRAECaa1BRYL BHRR My Sk dli,
opﬁuﬁa%?%&?l E}i leyclGallRR, dpﬁ?ﬁ(.lag])ﬂ‘dﬁlum cgeonlianml, optionally substituted aryl,
=V, , . - - =

opriongly pBshpi=deikam PPN “IHRiEd By LR H bt Abeidty,
u;nptﬁﬁhﬁoﬁﬁﬂmﬁﬁmmwmﬁybst ituted heter ogycl yIj, ?lr

opti ona [ z ; «i Ndependen

oB? i e, St AR AR, eIk "SRbe Ut e

%4?% %?m_zm%ﬁzﬂ)mm 2NHa, NH_CI%” N(Cl | a)2, |

: ; [ . Opti an

s Bhigtse mém%ﬂymﬁé&%@%ﬁ%@%@ﬁ% %'Q'S’é‘g%ﬁag“ﬁé‘kw ,
heter e%%fr’)g@éﬂcl I ha%sgﬁn 1 E)Efﬂkgﬁ o6 o n7 :renbg: eg itrogen

o I3 inderRsey sefatol 9 e REo Do oLy bR
CrsalRbory! NERYRRCEANCH . CHUENIGH, ORADTEH: ), CIHOBLREL optionally

enbodi ment tAe present I nventlion, prlivagjges a gon&gﬁﬂwd bered
substitated phenylopptionally(sphsituiadyigiealicsh Aptiogplly LBFEuEdy oF b 8 BFF
helﬂ%c&?%% X 80,19 oxbedror 3 6P hirdogkest Nidyen @ind 1 ¥cygen or 1 nitrogen and

rom CH’ substituted C, NE, substituted N, S,
1 sulfir ol oy zemedrech syfuf mrgrates@t i onal |y substituted al kyl,

optiopal | i : | Mn ing [ormul

R B A s Sk e
i onal,l [ : 3 [ 20

DBURRBLRL O St gDl y 0,

C V¥ isaalekted jrbm CihsutshiatadyC, SFb sehstipieddN.a% (% | optional |y

supst it ut h I s I i ionalk

b ey p R Yoty e Bl Sl opuied Ntk optionaliy
substefze 0ol gptipnatlystistituted dkenylsomongly substibded allgmyl, joptionally

ol Sl G Lo R o
substithR Gy iona NREbSEHER heterotyCAHA QAL DAH e fused

hetﬁg}%ﬁﬁ)cmmcm)(cm)t--;w -(C6114) (CH2) w Ra, -

nisforl;

R'is H, OH, F, Cl, Br, I, NHz, NOy, CFa, CHy, OCHs, -O(CHz)1sN(CH:CHz), -
C(=0)OR?, -C(=O)NHINH;, -NH(CHz)13R", -CH;NH(CHy)11R", NR*C(=0)OR", -NR*C(=0)R,
{(CeHL)CHNH(CHy); 3R, -(CsHa)CHN(CHaXCHz) 19 R, -(CsHa)(CHzjpoRa, -
(CHORNCHR, -(CsHa)CH, NHR®, -(CeH)C(EOR" -(CotlNHC(=O)R", -

(CeHLy) CHNH(CH;)1 aR*R?, {CSHNEISO,CHs, -C(=O}NR'R’, optionally substituled alkyl,
aptionally substituted N-alkyl, optionally substituted alkenyl, aptionally substitated alkynyl,
oplionally substituted cyclealkyl, opticnally substituied cycloelicenyl, optionally substitated aryl,
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(C6H4) (RBCH2R, - (C614) CH2NHR, -(C6l114)C(-D)Rg -(C6114
C(=O Ra, - (C.6ElI4)CH2NH(CHz)i aR Rb,

WO 200800649INHSO2CH3, - C(=O) NRR, optional | y subst iparred2001/005:00
alley[, optionally substituted N-al kyl, optionally
substituted al kenyl, optionally substituted al kynyl,

30 optionally substituted cycloal kyl, optionally
substituted cycl oal kenyl, optionally substituted aryl,
WD 20051066163 PCTI GB200AI I ) 05400 -19 optionally
substituted al koxy, optiond2kly sub~ftted phenYl,
optionally substituted heterecyclyl. or optionally

optiorRU sibstikteddidobis, egtibaIlY aitetyield phényRoptisnaQy AR teSGRleidYcly!,
NEW (- - §R~|s Q-ONNWN SO02N Ve,
“"“P‘Pﬂqélfﬁgbm’wﬁ@?dgtwc i is selected fromIL op
fiona-Hy substituted car booycl e, opti onal |y
stituted _heirrog i 0 Substituted
R By Son SRRl craR T om H “or
onﬁwré q@bgbwntfeo&qﬁc@;o ﬁa@ﬂ* Cagjner ed

terocycl havi ng nltrogen nag atons. 10 In
a%ﬁﬁ@ﬁ%%@@u%ﬁhﬂﬂ@%ﬂ%mwﬂbwﬂmqp@n%@v'msaéﬁeda

omnﬁgﬂngb%gﬁml%ﬂﬁa) Wierein: Xis S Yis

Ris H is C(=ONWR; 1is
Nﬁusmjenmienﬁty sefosteil m@panmmugsumm Fenréror Tiserahered

mrﬁin ﬁwﬂﬁﬁ 6 or 7 menbered 20

h tlgl?{gcy I Gl avi-ng nitrogen ring atom Additional
emmmtﬁsgmmnmmmewa@ of coimipowvs] haFing femula (le)

wheresddi t i onal enbodi nents relate to conpounds of formula
(MisS{11) and (la) and it is to be understood where
c nds of forrmula (1) and/or fornula (H) are
referréd to, this also applies in the alternative to
canpphemgk of forrmula (16)~ 25 In a further enbodi nent
of .tﬂe i nvention, particularly useful conpounds of the
[ tion are any one of the Exanples or a
pRAfrMceuti cal |y acceptabl e salt thereof.

R?is C(=0)NE°R";

R? is NHC(=0)NH;;

R? is independently selected Fom: H, or an oponelly substituted 6 or 7 membered
heterncyclyl having | nitropen ring atom.

Additional embodiments of the invention are as follows, These edditionsl embodiments
relate to componnrds of formula (T}, (1) 2nd (Ia) and it is to be understood where compounds of
formula (I) and/or formula (1) are referred to, (his alse applies in the alternative to compounds of
formule (Le).

In a further embodiment of the invention, particularly nseful compounds of the invention
are any one of the Examples or a pharmecentecally acceptable salt thereof.

In anpther 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 (T):
5-Phepyl-2-ureldo-thiophene-3-carboxylic acid (S}-zzepan-2-ylamide;

e

—peaie



14

13

20

25

0

I n anot her enbodi nent, the invention is directed to
Exanpl es 13, 15, 24, 30, 34, 47,49, 104, 107,

“’“ﬁﬁﬁ““ﬁ% 126, 129, 160, 173, and 176. |n anot herpeTiGB2004/005400
e I ment the present invention provides the

foll owi ng conpounds of 3 D fornula (I).
5- Phenyl - 2, ur el do-t hi ophene- 3-carboxylic acid
(S)-azepan-3-yl am de, WD 20051066103 PCT/ 0920041005400
-20 5- Phenyl - 2- ur ei do-t hi ophene- 3- car boxylic acid
(S)-piperidin-3 ylamde; 5Raenyl-2-(3

pyrazi n-2-yl -ureido)-thi ophene-3-carboxylic acid

PR e Sk o sc B pedsiadhde, 1 2

5 Ph{r@)-z-@ pmmzm&:qdca-rmomene-l‘- uarbu:l_:}rlm acid {S)- azapan-?--ylam:}de;
5-Phjy g-’f%—%/{s.'%ﬁ Pt au%!i% “%P% G DR REATSPHER RN Yahde;
5- (1LBnggtdElﬂyﬂpzmadb-mohhmmfmmﬂﬂmeﬁdmérybmi;ie'i c
- Py A RS SRl iopha T Aerlc seia (S pacgand yiamide;

5-(1 mpylazdladl‘-jlﬁlpza(i pﬂaﬁﬂﬂ@l@&)ﬂ@&ﬁ@hcﬂ@-&-r&hoﬂlﬂmmﬂ @8)-piperidin-3-
(1H Pyrazol -

YI“’“&F‘F% 2-(3- pyra2| n-2-yl -um do) - t hi ophene- 3- car boxyl i c

5{1@9%&3&&?1% ygmﬁn-zy;llwmfjemnﬁﬂm-a-mhuxyhu acid (8)-azepan-3
H Pyrr ol 2-urtido-thi ophene- 3-cai boxyl-i c
ylamide; o ( S) - pi peri d| n- 3-yl ani de;

5- uﬁt?g-ﬂebi: 2 Qreido- mlaphauw.&dxﬁhacyh@m@@%wﬁma jﬂwﬂtﬂe: c
acid (S)-azepan (14 Pyrrol -

3
5 (l%yvaalrwwrwﬂ@m%mﬁ %%‘P@‘HE“ 401¢ EPIBSRPR l%lelfiﬁ (
5-(1H- @(m-ﬂ'_ ‘;ggl 'rzg;!-%gﬁzﬂ:ﬁglﬂﬁdu) -lhicphene-3-carboxylic acid {8}~ ﬂlpmdlﬂ'a'

3-pyrazin-2-yl -urei do)-thi ophene
ylamid®; car boxyl i ¢ and (S)-azepan- 3-ylam de; 15

5{1E: I'S%—'Ef-%l‘j ﬁoﬁo grz;}ig:!n}] %1 djﬁgﬁ%gﬁﬁﬁn?%@%&[ﬂg}%b&-}ﬂmdc
5- (lﬁml:bv&zdmlﬂwtm@nm@aﬂbw%w S)piregdpslyianisan- 3

5 (1% LP?%’-F%W 2 Bl uFél &?&EWP%X;P% Em?/ Fs)uafgqagha)hﬂﬁdg’p hene- 3
5-{1H<Parﬂbb3eyl)+2d3@0fradm(23y o) ionheze dgaghpryio acil (§)-pipsridin-3-

mFa/er rol-2-yl)-2-(3
pyT azi n- 2 yI ur ei do) -t hi ophene- 3-car boxylic acid )
(1H$)yrra]sz$ﬂ~(3~m¢m:m—2}gl, _ureig@)-thiophene-3-carboxylic acid (S)-ezepan-3-ylamides;

d
5 H{lghgy%}(lgier : yc]n%l m-%wlmqgila?ﬁepl El'ﬁ% 9%&& aci
5-PyhidinyA-i1ei- meﬁoﬁmﬂtm@cdmnxﬂmmddé&bmpma} plosnide; ¢ aC| d

Py O e AR s BB T o i i S A it
5-PyYidia-@le2-(3 ?,m&m Egru-nre?iﬁytm@heﬁ S-Qarbuxghc acid (S)- azep;n -3-ylamide;
3- Py%égnaglzlg?p [g.l' Etlilﬁgéﬁ Ibog}qx%ggl Sﬁ]?irper?ﬁ E-y‘faﬁﬁl
5 Py%ﬂi%y:{ .- Braﬁin%mﬁhdﬂﬁ@-cﬂfbniﬂicaﬁidl (Bneepuchyhaidet i ¢ acid
5- I-‘;mdm fyfoeddjl;-;]rﬂzefn-)ﬁly? mmdn} thiophene-3-carboxylic acid (5)}-piperidin-3-ylamide;
5-Pyridin-3-yl-2-(3-pyrazin-2-yl-ureido)- thiophene-1-carboxylic acid (8)-azepen-3-ylamide;
5-Pyridin-4-yl-2-ureido-thiophene-3-carboxylic acid {S)-piperidin-3-ylamide;
5-Pyridin-4-yl-2-ureidc-thiophene-3-carboxylic acid (5)-azepan-3-ylamide;

5-Pyridin-4-y1-2-(3-pyrazin-2-yl-ureido)- thicphene-3-carboxylic acid (8)-piperidin-3-ylamide;
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25 5-Pyridi n-3-yl - 2-ureido-thi ophene-3-carboxylic acid .
(S)-azepan-3 ylam de; 5-Pyridin-3

WO 5486 (63- pyr ezi n- 2-yl - urei do) - t hi ophene- 3- c @dIeEHIDH005100
acid (S)-piperidin-3 ylamde; 5-Pyridin
3-y1-2-(3-pyrazin-2-yl-ureido)-thi ophene-3-carboxylic
acid (S)-azepun-3-yl am de;
5- Pyridi n-4-yl -2-ureida-| hi ophene- 3-carboxylic acid
(S)-piperidin-3-ylanm de; 5
Pyridi n-4-yl - 2-urei do-thi eghene- 3-carboxylic acid
(S) -azepan- 3-yl anude; 30

5-PyrdicRy- -2l Rpyrasih -2 31 fasbiduH m@m&ﬂ&mﬂb&ﬂﬁ&@ﬂd %s.) -azopan- 3-}rlam1dc
peri din-3-ylamd WO

1lihl OEB%& 3- carbox l.ic acid )égi)
3 B Rasner G atc AR (- pgericin drvipmide;
54 Hﬁm&pﬁ&yg#@aﬂd&t@nmimgawmmaQ@ﬁ&gﬁaﬂ#my| ic

‘g‘_ﬁx azcpan- 3
5- (‘H?suf(rap Bréo e :-'lzurmdel Erésrbenechrashracylic acid 60>piperidin-3-

y]m@én d (S)-piperidin-3-ylum de;
(4- Pl uor o- phenyl ) - 2- ur ei do- t hi ophene- 3- car boxyl i c

5-{4-Fé'tqﬂarpkmgyl)§z@§arrﬁzgt ybeide)-thiophene-3-carboxylic acid (S)-ezepan-3-
},lmu@e(4 Pl uor o- phenyl ) - 2- (3- pyrazi n
yl - urei do) - Hri ophene- 3-car boxylic acid

S{thwi}cﬂ-m@wmypm-a@ﬂrbsmﬁmddﬂbplpmlyﬂ-ﬁ@n@&
5- @c?lx.graéh&gg ﬂheﬂb-%ﬁﬁgnéﬁ'ﬁﬁﬁﬁﬁﬁ 2RSS L3 F1afifded

5-(4-Gl ey b Crersy } Fhmcisio uidphersphontonic avith (Bysiecidin-3-

1 id (S)-piperidin-3-ylan de;
Ym%c 4- Chl or o- phenyl ) - 2- ur ei do-t hi opbene- 3- car boxylic

5-4- @;@ord—pb@l)e&@mm&z&l vhmiciflo)- thisphene-3-carboxylic acid (S)-azepan-3-
}rlanné (4- Cnhl or o- phenyl ) -2-(3-pyrazin-2-yl -ureido)-thi ophen
eSCarboxyllc acid (S)-piperidin-3- ylam de;

5-(3- Hun@dbpﬂmlybﬂenpﬁeﬁybpheﬁa B-8arpyxydiz neid 2S)ydipesidén-Belantide; ophen

5-(3-13@@ BRLORE ﬁ%ﬁ’g?lj ol s REGRIP 86%19%@“% CHPBYEYi i

5-(3- mﬂ-pheﬁ}'l]m[a%tﬁ[ﬂ -yrbida)-tiphent - carbnxjrhc acid (8)-piperidin-3-
I - (3- Fl uom phenyl ) - 2- ur ei do- t hi ophene- 3- car boxylic
ylemids 4 (s)-azepan- 3yl ani de;

5-(3-FouorS phdny 203 ffyeainl-3-y RnreBo)PhlopEdmi- ReayboxyBeactiD)s) abdpaRhen
g 3-carboxylic acid (8)-piperidin-3 yiemde;
¥ > ( 3Pl uor o- phenyl ) - 2- (3- pyrazi n- 2-yl - ur ei do) -t hi ophene

5-0- c&.ma@mwtz ﬁ-eﬂﬁlihiﬁ A3 RBABxy3ic AYAFE)-HBoridBi3-ylamide;

2-urei do-t hi aphene- 3- carboxyllc

(3-Cbl grc-phen
3-3- Cé’\lﬂiﬂ’kfini' rz’p'él'FﬁdEﬂI}:lD@lﬂy'F -drfpigexylic acid (5)-azepen-3-ylamide;

5(3- (&ﬂclﬁg-p% gzgegiyﬁx%ﬂ ﬁy ]y?u:‘éi”d%] -Bphédel RRPERSTS iSRS Piptliliin-a-

ylamidg; ( 3. Chl ar o- phenyl ) - 2- ( 3- pyr azi u- 2 o

5- (3-oﬁFuarbrrL§;§%n99)zfstﬁﬁﬁﬁﬁﬂ?r.%aﬁaﬁwha&.%&x&ﬁe adih @5kl 33
ylamide;

5-(3,4-Difluoro-phenyl)-2-ureido-thiophene-3-carboxylic acid (8)-piperidin-3-ylamide;
5-(3.4-Difluoro-phenyl)-2-ureido-thicphene-3-carboxylic acid (S)-azepan-3-ylamide;
5-{3,4-Difluoro-phenyl)-2-(3-pyrezin-2-yl-ureido)-thiophene-3-carboxylic acid (8)-piperidin-3-
ylamide;
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5- (3-Chl orophenyl ) - 2- ( 3- pynei n- 2-yl - ur ei do) - | hi cphene-
3-carboxylic acid (S)-azepan-3- 25 yl am de;
Di f1 uoro- phenyl) - 2-urei do-t hi opheao- 3caasieuyhisio

wnz’ﬁni{ﬁ’&ﬁ (S) pi peridin-3-ylam de; 5-(3,4

D| fI uoro phenyl ) - 2- ur ei do- Ebi ophene- 3<ar boxyl i c and

(S) -azepan- 3-yl am de;

5-(3,4-Difluoro-phenyl)-2-(3-pyrazia-2-yl-ureido)-thio

phene3~arboxylic acid (S)-piperidin-3 ylamde; W

20051066163 PCTI GB200- 1005

5-(3,4-Di fl uoro- phenyl) 2- %?pyrama 2-yl-ureido)-rhio

R e e
}rlamii:le; acid (S)-piperi d| n 3 yl am de;

542 z@b&ﬁ_"n@‘; %}\{r}i?r o-. h%@yﬁh&n&% qgr.yﬁc acid E,ﬁﬂ-ﬁaﬁ.g%&,ﬂﬁx-y N
542, Diffofo- ﬂ&ymrmlmtﬁuphmaumbmﬁamm@mpmﬂquladm)le thic
52, Beno nge%;ﬁ.g’i ae a%jl(.g&iirg S bbb -carbotyiR B T5) piperidin3-

la.me ur ei do) -t hi ophene- 3- Car boxylic acid (S)-azepan- 3-

5 C.ADeitra 26 wisei SRy ionkar e
},lamgg_yllc acid gs%lpl perlhdl a|3 yl am dg t X X
e St oottt £ e gptentasisacte

5-(3- &ﬁﬁ%ﬁbﬁﬂﬁ&‘ar sy Ly%ﬂanﬁi%ﬁnéné-a?eaib%xﬁwaaﬂ (8 én-‘;llirlﬂizﬂlé)
hene-3- car boxylic acid ( piperid n-3-ylamd
5 (B-Ghlem-eﬂuwmh%ihamﬁr% Srskoh At et e

S,faq[ﬁ%; car boxyl ic a bid (S)-azepan- 3- yI anm de; 15
I'm -urei do-t |0ﬁhene 3-carboxylic acid

5-{3 Gﬂprqeﬂ—fﬁlepmmhﬁn}@%f(wmﬂ- ephaoas3-carbaxylic etid (S)-azepan-
_},I%LEIZ ur ei do-t hi ophene-3-carboxylic acid (S)-azepan
ani de;

5- Pyﬁmﬂp—ﬁﬂhﬂ{lmmﬂtsﬂlwph@ﬂ(ﬂ:ﬂﬁ;mﬂzq W@PW@F@G’)‘M@ oph S ne-

syl 39 hSaoRlEhiels BRSGHAR (Yuap Sy Mb& o

5 P}ramdiu-ﬁ 92 d3-pparin- 3.-5Huamdqjel;.-mphane~3-carbnx§.rhc acid (8)-piperidin-2-ylamide;
T

5 [Mﬁ&ﬁjonp]l)mnm]da -pheByh VI (E - phaidin-3 F1¢ [ I-fyazbleideiarboxgrise

N—[{%ﬁ?—% Iﬁgyczﬂ '%(%{Wi gm@%@@%%@’}mm}epan?@&%%el 3-hiazole-4-

carhoalmids; phenyl - 1, 3-t hi azol e- - - car boxam de;

SRS SERBOY RS e AR D At
N-[(355494p8n-3-y]-2-phenyl-5- {[{pyrimidin-4-ylamino)carbony|]amina} -1,3-thiazole-4-
carboxamide; )

3-Ureide-thiophene-2-carboxylic acid (S)-azepan-3-ylamide;
5-Phenyl-3-ureido-thiophene-2-carboxylic acid {S}-ezepan-3-ylamide;
5-{(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic acid ($)-azepan-3-ylamide:
5.(4-tert-Butyl-phenyl)-3-ureido-thio phene-2-carboxylic acid (S)-azepan-3-ylemide;
5-{4-iso-Pulyl-phenyl)}-3-ureido-thiophene-2-carboxylic acid {5)-azepan-3-ylamide;
5-tert-Butyl-phenyl-3-ureido-thicphene-2-carboxylic acid (S)-azepan-3-ylemide}
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car boxam de; 25 3-Urei do-thi ophene-2-carboxylic acid
(S)-azepan 3-yl am de;

WO Beismsl - 3- ur ei do-t hi ophene- 2- car boxyl i ¢ aciRCT/GB2004/005400
(S)-ezepan-3 yl am de;
5- (4- Chl or o- phenyl ) - 3- ur ei dot hi ophene- 2- car boxyl i c
acid (S)-azepan-3-yl am de:
5(4-tart-Butyl - phenyl) - 3-ureido-tl uophene-2-carboxylic
acid (S)-azepan-3 yl am de;
5. (4-iso0-Butyl - phenyl) - 3- w28i-do- t hi ophene- 2- car boxylic
acid (S)-azepaa 3-ylam de; 30

5- (4ﬂalhmr;ﬂ1aﬁd}-$4mqmbembhs&emmmwﬂﬁpp@m2dﬁar}b@ﬁiﬂé;i c

5-(4- G d%}\%ﬁﬁ: %g@@fy) E%?x%%au 5%0'05 6—%-1}'?31:51 de:

5- [4-(5- ug];? R héng%ﬁiﬁfbbcg@:icm Ophensn 2 hanmexyl i c
acC erialn a e
i(’gr otﬁi p%r%ﬁw&?ﬂéﬁkwp@awmmc aci d

-Me(h@iﬂfeﬁﬂhﬂthﬂ ipBend-3Vdedibk e 2cic(§}-fzepdn-I-ylamide;
y - 3- ureldo t hi gphene- 2- car box I|c aci d
5- Eﬂ:@ls‘é ptgwp}gmﬁ fatgaylc acid {S)-achan -3-ylamide;

5-is0-ProRgRZ-vkeidy- Maghae.awﬁgﬂm%ﬁsy ey Lmidsi d

azepan-3 ylamd

2Ufe(51°l\?é{°ﬁ]9‘? WW&WF%W“@MWC aci d

5B (n%)z-aéﬂaaaﬁl opiidng! -
1-‘;'5 Et hyl - 2-ur ei dglctgﬁumﬁgﬁlg 'Sj_az an3 FI C aC| d

5- Brugg)z-grg@afhmgha}lp—afppd@xyhu acid {Sj-mp&ndm 3-ylamide;

E-Pheﬁgﬁ%]mggmﬁ@?ﬁ%%%ﬁ%g I:%chflngyl ic

2-(4 lkﬁpnﬂ}éplmﬁcewwd@bnxﬁmmmﬂpmm deolamidgphene
¥ ﬁ'é’c'&rem ﬂ#@ﬁ%ﬁ opﬁgég'ﬂ%q e% é‘;l,l‘ ﬁ&é aci d

2-Methg)y5-prepierhidzole-3-cpiberylicdeid (5)- ﬂﬂpm-3-yhmde
2 (B Al IR R0 e GRE R RlpAaiR hamice
Z{M%WPyhjm@kﬁhgdl@%mnﬁmd @eitl i epipdritin-B-alaatdey i | C

21t Flen B B o B SO iy pippridi by lamice
2-(3-(y@he-phearg Ty Thireid3-hihdle-4lexrboxylic ecid (8)-piperidin-3-ylamide;

e B S0 LIS e
2{4—1@6&%%%5@&&&%&6%&%%& (4y-pipérRe ¥ ylseniad d

2-Mebs el e ?Jmmﬁs-ﬂ@arapﬁhaammmwaﬁwm aci d

2-Meth e RRAM e ito JhiXdofd3- %bux}rhc El’.‘u.ld% )-piperidin-3-y
(4 Vet hoxy henyl ) - 5- urei do-t hi eZol e- 4- car boxyl iC
2-M rF Q—%G&lﬁpﬁ@lﬂ acid (S)-piperidin-3-ylamide;

.phggﬂmu@aanﬂam@mm,ﬁhgma% [;15&1351@3, %,_@m boxylic acid
S)-piperidin-3 ylam

(
E-Phemflﬁowmq!mthhawnmh@m@(&)mzdmeﬁrﬂnmmeboxy| ic acid

2-Meth 5-9feﬁﬁf dxdhdls ~
¢ ﬁ)‘ - Met hoxy phﬁﬁwﬁgﬁ%f‘@” Eéng?ﬂ 0- t |aezol e- 5- car boxy

S Bty zaww@as;phmepaemmmheaw@mmdma-ﬂmda,
-Pm%éi%gltﬁ'- o tﬂﬂéﬂ n? 3%%::95910 a@diﬁfﬁlﬁ&éﬂ]ﬁ: @r}rkfamxﬁ( Lic acid

I peri
5-(3-1ge WFHMWﬂ}-ﬁyimldu-m@hm I-turzouylieadsd (plyexstintlcylaaidd;

5-PhehytothPdy?S e Shdintspt b 3888t oxylic ecid (8)-piperidin-3-ylamide.

1 L T F il e— e

~-
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2- Met hanesul f onyl - 4- ur ei do-t hi azol e-5-car boxylic acid
(S)-piperidin-3-ylam de;

WO %gﬁm%l -ur ei do-t hi azol e-5-carboxylic acid poriGB2004/005{00

pi peridin-3 ylamde; 25

2- Phenyl - 5-ur ei do- oxazol e-4-. carboxylic acid
(S)-piperidin-3-ylam de; 2-Mthyl-5-ureido-oxazol e-
-carboxylic acid (S)-piperidin-3ylamide;
5- Et hynyl - 2-ur ei do- t hi ophene- 3- car boxylic acid
(S)-piperidin3-ylam de;
5- Prop-1-ynyl . -2-urei do t hi ophene 3-carboxylic acid

er
& T} ol bl e WL 88 inveption mvides g gomprunsileyng Sorgia 0
wherdih ﬁmﬂﬂ‘l:ﬁhré SJ Lbp hypss ifscd mmarsyﬂnﬁmfdbe sadfd element. _ _
5 Phen cﬁ%sﬁé?urel gom%h gﬁg 3-car bt?ﬁ(é/t!-ffgrm%ﬂ&)ma
phanﬂﬁﬁ Iﬁmﬁ&éﬂlﬁﬂﬂe sollQherébd fdrusanabd esatrtdmio ok optlaxid e disorders
rese |nvent|on provi des a conpound having fornul a
ﬂsmf ' one or nore of the atoms is a

r qﬂhﬂﬁtﬁ@bﬁﬂ@ﬂjﬁﬁnﬂtﬁ@r@@ﬂﬁnﬁn&mtbmdm coRipdeid il @) dr a

t he present i.nventjon ErOV|des conpound .of forrmul a

pharmpapgutigalla e use I-ERREPTTE OSBIPPLY ¥y U gPoRlsstic

diseaktSRch & deRfcal ERBENRMbr OF the hed il AXdkS cpinsHhS O RSk Bask ovary,
associated with cancer, In anot her enbodj nment, the

hong(@presranil ool PERSTIaB O IRAFPHIRS OL0thas HpWEh 85 Well FPHmERs @py
lympﬁﬁmﬁntumg%f MG HEd 6Ad hefipRGEIaREARY iﬁg&g% hnd di8dr e@horft@es such as

use in treatnent or prophyl ax neoplas tic
mhmmﬁmswa@dnéevww cancer, cancer of the head

F.lﬁkﬁﬁéf @Jﬂﬂf]ﬂ%ﬂﬁ&f?&%ﬁde@é’ ound SR} or a
ce lc]m)

ancreas col on, prostate or other

phmmacsmﬂr a-asptatdt saltberpof daans iadhereptment py preploesds of proliferative
dmeatggﬁ&nﬁtﬁuég?aﬁ,t&ﬂ&uﬁé %sraatmgagg Dggsr Ala ARYANIS USLRE.

tumor t'ypes s | anoma, |brosarcoma
arld apshareuhodiment the mm@?@hﬂmmﬁdﬁm@tﬁm@ lippidingeerll

prot Rl OB IR Bl PR BfiaflobL Wit of il o

therapéuticallyedfifectimtaronntyto sombanad oF fwrmtdﬂ & iof & phannacsulically acceptoble
salttﬁ' SD?ases i ncl udi ng aut oi mune, inflammuatory,

ol ogi cal , and cardi ovascul ar di seases. 15 In
artﬂtatfmthaemmﬂmmnthetmeemﬁmnmu prowidaytai methglod migheinpaCHK L
met hod of cel |. ferat in n or

ines st 3 e Dl B® o8 B it AR

therapfiitioily «ifectizahmpatilie @adnbyime bf faedyiifa 1) mpﬁﬁmmﬁeuﬂcaﬂy acceptable
ompound of fornula (1) or a pharmaceutically

53[“&?‘5 table salt thereof. In a further enbodinent the
PriasastheriefibeditdepthpresentiatentiofiBiohidds Hiethodbitidatot@t of a human
(;HI LI _ 20 ki nase conpri &qrgg,a.dm ni Stsaj&htrﬁg to ap ani mal

or anifpal SETa RS AT RIREFT SPTIRTE an or animal a
therapeutically effective amount of a compound of formula (T} or a pharmacentically acceptable

salt thereof.

In furiher embodiment the present inventon provides a method of prophylaxis treatment
of cancer comprising edministering to 2 human or animel in reed of sech ireatment a
therapeuntically effective amount of e compound of formula {E) or a pharmeceutically acceplable
sait thereof
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t herapeutically effective amobunt of a conpound of .
formula (1) or a pharmaceutically acceptable salt

wo Iobgo@ofs | n anot her enbodi ment the present i nueR&RINy005400
provi des a nethod of treatnment of a human or ani nmal
suffering fromcancer conprising admnistering to said
human or aninmal a 25 therapeutically effective anount
of a conpound of formula (1) or a pharnaceutically
acceptable salt thereof. In further enbodi nent the
present invention provides-2-nmethod of prophylaxis
treatnment of cancer conprising admnistering to a

h mradb Qs e@badimbntitht prewet iffenaChrol Al MBRAd & treatment of a human
I herapeutically effective apount of a conpound of

or anyng] siffexing frpmgpriegplastic dieease Spoh s prRyical RERsSE efaneer ofthe Segdand
neuktg%[nﬁlﬂiﬁ o¥\He BRMR6AAE3 1BE Th R0 4190 pd Ok s, tglén,lpﬁloﬁﬂrﬂééﬁ{)bf’iﬁar

odi ment_the present invention provides a netho

tissueg, a8 Jechen leukimias dnddgmphogias.dpmers pf S cenivel sngl rerpkam] nervous
systelCARIoARE vl bbEAHEN ERNaRGRE Kb AGhol CRAE fbrosarkBAGEE O

e head and "neck, carcinoma of the breast, ovary,

oSte0sanGny malenapihrio (umqrs, compRBgedminigteting o spid Somen er apimal e

oy o ARSI BRI

sall theredfot her tunor types such as mel anamasar comas

i ' ' . | i gnant
e b3 A SO A S B
or anignal. sifering from @pegd Berbiialiseyseshfloastaningnmens (nfitrmofatay, neurological,

B R T e——

effectpreagwnit df p venpiund of formaild €8 ona pikrinestntifally nespiable salbhe@of,

h n. .10 or aniJqmal suffering froma proliferative

o188 oSt o RTesa R AAon HARYifch b Tgd o realing concer by
admimisterin) t6 g bmahn or aatiohl @ aotlp@ind 9¢ fratlaql) 968 PREMEHNBEALF B phble
saltt%dn}ni terifi_n tro gﬂgi d human or aninal a

hepref apdanin 5@?‘7 yE¥ T f ecti ve anmpbunt of a conpound of

f @ngendodid}nt@f the pplladtimestidn fediliss :ARaRId Fdkestinpthhcer by

.t.gere f. One enbpdinment th present inventiaqgn
admnﬁ £ §hﬁlnﬁ‘b?f|/?8&9“18f3°1{1?‘@gﬁiﬁg glﬁzﬁprﬁyhameuhcaﬂy acceptable
salt {HREHAF Midd BNAMgmbgin@adidan or ani mal a conpound of

formula (1) or .a pharmaceutically acceptable 15 s alt

t E’@F&@Pmﬁwaﬂ toh theprseRt iR fguRidesarre T rirprment of he
infecttinS 8RN iate AW AR EAnd} BfMiiEe SdrfniRLAPH Ofunlah SR khirkgl i6 RPLESF such

by admi nistering to a human or animal 3 conpound of
treatrgeg gAlpmpotipally eiigctie amomel aicempyupd oE fosmulah g a sharmaceutically
accepmﬁrsglgfhﬂﬁggl a DNA damaging a gent. One emnbodi nent of

the present invention provides a nmethod for the

t Aciihgs smbediment of the present invention provides a method for the prophiylaxis

treatment of infections associated with cancer comprising administering to a human or animal in
need of such treatment a therepentically effective amount of a compound of formula (T} or a
phamacentically acceplable salt thereof.

Another embodiment of the present invention provides a pharmaceutical composition
comprising & compound of formula (I) or a pharmaceutically acceptable salt thereof together with
af leest one pharmaceutically ecceptable carrier, diluent or excipent.



-

10

135

20

25

30

--———————ra s o0 o S

20 infections associated with cancer conprising
adm nistering to a human or aninmal in need of such

wo b SRkt a therapeutical |y effective amunpcafcEroonosino -
compound of forrmula (f) or a pharmaceutically
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
in 25 need of such treatnegt a therapeutically
ef fective anount of a conpound of formula (1) or E

D AR ARAE MbbGifngok cRGEEBA RISl ELE of EOHAGRA of formula
(D) or plphamaceutitillyzkcep mhlsgalt thierenf ndiegepasitiog oha pedipgoenl. of

fornmul.a (1 [ h j. YA t

t R Pt Ebofihe IR IR S g AHETE B Eoriub of formula
(T} or aghapizaditieallyacedpable salt theenf indhe prprion bf a WSligffent for the

1066163 ,PCT/ 6E2004/ 005- LOO 26 | n anot her enbodi nent
““WE“W%@%%‘SFE%HW on provides the use of a conpound

Ofin &mutinad kdbodirhynt tie peespildnvent@uprireidéd e we 0é p batpoand af formula

t hereof i.n fhe preparation,of, a nedicanent. .l n angther
0 or 3B Eise brrce BB bR LR b R TraR ALe mepiso el s e,
ueanma'@@m%ﬁdsfn@hmplaaﬁu disckse¥iclpagbiinimeaifitichidakty avary, lung, colon,

eptabl e salt ther

oSty 6f GashIREIcH, 35 Ve ofﬂé%n E&P@FSS%&% h@iﬁggﬁiﬁﬁm- tamors

of theCRA®A land péHiphBal Rfoue GRRE, RN thdrit@nitHHe Blchlad HRRAhbA)
provi des .t he use of a conpound of fornmula (1) or a

Obrossrroma R GUSEHPITR- accept abl e salt thereof in the

P& AR AlokRPerRbodBnde e GAIBMY inveMfont fi6vidds HeAE BN cdipound of
praghylaX|s of neopl astic di sease such as _carci noma of
Toromyls &) o acpharmaceyfically aacerRple w08 Rpreof ipthp prepuatioy of grprdicament for
the trédtR ot ®3 pmﬁﬁylm:! OF pRli RbrBiiNe IR s BRhalny HRBOARSnel MhMMHatiSy,
CLL and , tunors 10 of the central and peripheral

neurcipgiopb 93d sapdipwneulardiseddeher t unor types such as
TSR g KA 45D TGRS O o) o i

anot nher e I nventi on provides t

(D) oraphamtacenticallyrscaptablersalt theraeiiindhg prppasgtiog of 2 medicament for nse in the
- r .k ceptable salt thereof in the
mhbﬁﬂﬁn%ﬁﬁ‘f(%ﬂi%%écﬁv%

prepara di canent for the treatnent or

prio pimthex gimbodifnepttd présentinveptoniproviderthe i3scf a dpmppund of formula

ut oi i nfl i .
 ord R IR ol B AR mefiment £ use
limitipg edbpblifermiemt i on provi des the use of a conpound of

formula (1) or a pharmaceutically acceptable salt

thereof in the preparation of a nmedicanment for use in
Dehiiitiens | nhi bition of CHK1 ki nase activity. In another

O ot B e S5 QMR LI Rkl Bt i
application, In this section, the definitdon applies to compounds of formula (I) and {(IT) and
compounds of formula (Jg) unless otherwise slaled, The term “herein” meang the entirg
application.

Unless specified otherwise within this specification, the nomenclature nsed in this
specificetion generully follows lhe examples and rules stated in Nomenclature of Orgarnic
Chemisiry, Sections 4, B, C, D, E, F, and H, Pergamon Prezs, Oxford, 1979, which is
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20 (1) or a pharmaceutically acceptable salt thereof
in the preparation of a nedicanent for use in
wo doosndsigag cell proliferation. Definitions TheTugBam005400
definitions set forth in this section are intended to
clarify |l eans used throughout this 25 application, In
this section, the definition applies to conpounds of
formula (1) and (1T) and conpounds of fornmula (Ia)
unl ess otherw se slated. The term "herein" neans the
entire application. Unlesg7specified otherwise within
this specification, the nonenclature used in this
mmqs:pﬂsd byt reftirdrR s Ipesiefolith ¥xePldrPWien kg s PRcAIIPhASes A0 nildd! oGS
in Nonenclature of Organic 30 Chenmistry
[Rkstiictresc  p E, F, andH, Perganon Press,
O/Th@ﬁﬂﬂn "9 7%r "0, GibubSu DR AVGIAGGHER,
PCTI C02111141005480 ~27 | noorporarad mys oLy goup having m to
DearhomAlms- f or jts exenpl ary chenical structure nanes and

r m!smqﬂ tai S HPiBioR 184 iehA op%ﬁﬂgfgdﬁﬁﬁme@ subifttion js

roup" used alone or as a pre refers to

ﬁPhﬂﬂgi@ﬂdgtP%fa@rﬂrﬂawww {05 (e o atRdrptomm b, InBuAE g B (bmevent a
substitdfos m%ﬁikddotﬁéd Rbh sobffut R iRan Sk A %F}né%rsd&fgiémé Glthe

_nmeans that substitution is optioha re|t
deﬂs#ﬂéeﬂﬂm isyprlaged pvilbilagelgesion from bl udmmﬂtgmqpepmwdad that the normal

t desjred
t'hen sucl%H&t&gst | ?su’%[%a%&ﬁ%ghagﬁ at an ﬁﬁﬁ]ﬁ%%“ﬁ‘?m”ﬁﬂﬁ
Gﬂmpwdrla?g@n@npjn whbfea substétneph isthetd (he.ond), ghen éﬂiydmgﬁhswum atom arc

mplamﬁ,%lr ma%ﬂ 2 grgfué ey E&t‘ tﬁ%h G@Shl%g tsggsqm% a r'r']o?/;‘ %LF.EQ&’J untlarég

otherisewipthssly stated exdmptlestaf enitiblestbstitichie tnchels ulet llowing:

ol ko kit SIS Bl BB ol B AL it

mkmq,apammmma"cgmm Jketo, HOW{UHYCEL, A0, NEL-lloRIOM ALy
oML oy, ST WGBS SRS iy s co

amino, M-ﬂhlhyheﬂf[&]kywmgcﬂhﬁrmnammﬁd QORI -COURR

Conlefh GRS bt STty ﬁ%ﬁvw Ly%‘?‘bﬁ!%‘msa'ﬁl*@% o, s,

cycloatia, Uﬁ&ydqrc]k’ceinﬂ he tefobyQHAIARNH i ] O Nt I Eula |Euﬂs§.t:ulad
a
m&%ﬁ@kaw%@wl{ g :Eipci%ma e hwla&ﬁ%/lkyl-npmmﬂy
b thl a
substifteld aﬁddm%x amﬁrpﬁe rca s | kaﬂ:%)%?&ﬂg?kylﬂqﬂ lkyl-
hﬂtemfr&%gj miﬁ@ﬂ EXO3p ES%FPEFD@H 1 HriAs, tqsmmnal

suhsummk aﬁﬂdw.l; wb%tas&@ﬁﬁﬁlm@nﬂ QY )
aI kI% NH-uc cI oal k - al kt@(‘aﬂ@k opt | ondall ?/mglggu?q?u wcgml
'G

-S(allgyl pnc}\-,rQ(aJéwu% Eggh of hegempetiteenisys, themsslves,
be furdlél(sﬁﬁﬁn)rﬁnd. @ht‘éuﬂa Mﬁp@éﬂ@kﬂﬂﬂwﬁiﬂsﬁmnun include any of the foregoing

suitable substitnents,

The term *hydrocarbon” used alone ar as a suffix or prefix, refers to any struciure
comprising only carbon and hydrogen aloms up to 14 carbon atoms.

The term “hydrocarbon radical” or "hydrocarbyl" used alone or as a suffix or prefix,
refers to eny structure as a result of removing one or more hydrogens from a hydrocarbon.
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20 substituted heterocyclyl, alkyl-aryl,
al kyl - pol ycycl yl, al kyl -am no, al kyl - hydr oxy,

ﬁs“h%‘k‘lﬁ al kyl - heteracyclyl, -CH2ZNHCH2CH( CH3)pg-tidndofifoosn0
wnzé' c{up 30 be substiMad is a ring, the optional

substituents could al so be selected fromvicinal-Qal
cyl)O, vicinal -0OC(hal oal kyl)O, vicinal

-CH2O(al kyl )G, vicinal -S(alkyl)S and -Q(al kyl)S-.
Each of these substituents can, thenselves, be
fiuther substituted. Swtabie exan‘pl es of such further
substitution include any of the foregO|ng 25 suitable

SRS B P sl oS o AAE OB B0 Kl 3001008 Bligftor

bmn&@ﬂﬂ:[a&ﬁﬂyﬁﬁmﬁhbymﬂ&&]b @mpuiﬁhgﬂywabge nz amhnmatum t Unlist otherwise

spcifify ARGy T ngle P LRE S 4t R By

r Eﬁﬁrmt‘mkaﬁm" Sdel dRb4 6EsREER of @Rk} refafs it @ AMbalend steni gHt or

branspes P AA B AR PR B B RES HFIGyTo=-5R AV B o

mmﬁﬁmgaswéinhpwab%ﬁﬂmn&:bnh@foaﬁs to nonoval ent strai ght
branched chain hydroc

© Pty ca BmAAMOTRES ST BLe BF ROF RIS SR SET R 88,
branch@ll Khdin hﬂ?&%@ﬁ Iddﬂﬁis %Qﬁ?mﬁ@ ﬁmmna&%whﬁb \ﬂﬂﬂl serves fo

unsat ur at ed . The teen "al kenyl" used al one or as
hﬂhwﬂﬁwﬂ-ﬁs%ﬁ@ﬁx refers to a nonoval ent straight or

5 Blagh)elyahakitdRyde OF & e crrmafefclaaawa%nawma@mgm or
one carbon”car bon doubl e bond conpri sing, at._ | east

branghed ghaiminalasarbon mdical hryEneat oA nﬂﬂr?ﬁébqnéiarhﬂm dils bandead comprising
auﬂdgﬁf{iimp@, gg,ﬁlgrc%lg&& ix or prefix, refers to divalent

ht or ranched chain h drocar bon radical s .
coﬁm‘tﬁrm Tegcloali,” atsist aloneor orprefifg refeip foctmendvylent ring-

cnnl.énhﬂ% ﬁ}éﬂ#[&‘&b%&l RGLHE Isﬂ:%%]: AR uﬁgn Qﬁaﬁt {2E¢efhon AtdibMWhen

one oOr as su I X Or pre refers to a
cycloubeybvanteansmet thail ght reg, thepngnmpsbe fased o usedand e bicyclo

recicgf G A o 85t 1B EnE A AAL B ndrhs BorfochROA,
at "ﬂms.'ﬂruir‘fwclbd?mﬁ'b;md dJabcriay suffis evprafivo mefes fo mmogayrkepsaing-
TN SN Y —
leestBAipaa ki mtm amﬂhse M:ﬁl uyylohlhzdﬂé ?ﬂnmngz ﬁiﬁguf ﬁr(l:gl, ﬁgmg&
WEFE‘V'&‘?%&WE‘F E’P%ﬁa‘i ‘general ly refer to at
tedmVCRr¥LI ng-s asdnam Wm@m&d@fmw\wmcarhﬁm&mﬂrhﬂmg

cIoIk da.loeor as |xor
onc prHE oS IOR D e SRR Phirei o it dspcatised
electd) Gl coMPHALRGE aj tol aaamtmmmu@ mhe,rmmrubma raiiiablsdochied dn a

carbgh g SPRAF W5k LSRG Y QB e? R PP AL AR ng,

t N@pd dehiBalkoxy” used alone or as a suifix or prefix, refers to radicals of the genersl
formnla —O-R, wherein -R is selecled from a hydrocarbon radical. Exemplary alkoxy includes
methoxy, ethoxy, propoxy, isopropoxy, butoxy, k-butoxy, isobutoxy, cyclopropylmethexy,
allyloxy, and propargyloxy.

The term “carbocyelyl” is intended to include both elicyclic end eromatic ring structures

wherein the closed ring is mede of carbon atoms. These may include fused or bridged polycyclic
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20 may be fused or infused and include bicycle
radicals. The term"aryl" used al one or as suffix or

WO posienisd refers to a hydrocarbon radi cal havi RGriGaRR4Q0H5100
nore pol yunsaturated carbon rings having aromatic
character, (ag., 4n+ 2 delocalized electrons) and
conprising 6 up to about 14 carbon atons, wherein the
radical is |ocated on a carbon of the aromatic ring.
Exenpl ary aryl includes phenyl, naphthyl, and indenyl.

25 The term "al koxy" used aigane or as a suffix or
prefix, refers to radicals of the general fornula

systems Q:Bh oVRBsathiY ale E6m3ah 86 bAGor 4180 f MUFLACAPRR, and often
adi _cal Exenplary alkoxy i ncl udes nethoxg ethox
B

heve i ok yad 7 ssnaptas o ﬁ?““l“ﬂbﬁﬁfmmm-é’ wsRERRIEIL" denses
such Qﬂﬂﬁfz%&?ﬂh’ﬂ:rﬂﬁﬂ rh%ﬁ])ﬂhut}r],ab}d’d %@P%ﬂﬂﬂ%ﬂ%‘ly eyclopEniadiene or

ferm "car bocycly S |ntended
pheny; j cyclic and aronatlc ring structures 30 wherein the

| s g’&&l& i nGliude. .
£ (S erscygrr s ARARAOA, fafcl Bor BBy wh ARG Tnd BT rng
conts g %B&@emi etmlzl:@batlﬁﬂgt engatanhis chasn frooymirgges, saiphmranoaygen,
ok Pl LA T oo Il S SHEAGL e G
optiogally be replaved Bpz -G @ ringGRlpiuratonboey bé gqit:lnnﬂlgn’mdicﬁ&d fo form
| | ob
no 545l 5B Y EA R B M Yoy LB IR0 g o
than ofe'ring} the tingsahay ke filsed or mfssﬁluf-‘lnded dinpeentialy feﬁer&taﬁtllﬁﬁt i@.ﬁb rings
L Or at at.e rm icrin ontai nin
sheridlf e AR Bl e PR By e peofiie S8
ammxﬁctahmgﬁa' Exsutipfes of hﬁ;ﬁm?clammludd{\bt@ﬁ MJﬁ]mtkal}u? !SH-mdazn[yl 2-
AL AR SIS Reig, T ot P rataly SePrHb et sybaoist,
4H qm.ﬁiﬁlﬁ)ny],fmﬂl a, s-mmglmmypmﬁdum,qmp% , ReNARL LRfihY, azocinyl,
oxj di s g to. for h terocyclyl may
benipilegti5h e rabhl hemsmimyh ez BAaiigpheqL , benzodiorolyl,
benzcﬁc@ﬂﬂﬂf mﬂ?@%ﬂrggéﬁaﬁm@m b&ﬂ&ﬂ-lmlzél??h%ﬂzﬁﬂtﬁ : hﬁnﬁ.&.&iﬁﬂ:m
bonztflygp o OB . PGB b aongluseshazoly, 4ar-carbazols),
b-carlﬁﬂ:hﬂ SXGHEhh, nﬁﬁYnaEﬁVﬁnﬁﬁEEEéﬁhﬁﬂ&{uMﬁ? 6IXBYYs, ?-Qf'lhiamn}'l

aromati ¢ charact er |'es of he eroc cl

dmawn ams,l AR dhyeturesy ), diyinBueiaPyitetabydrofusanyl

furanfly o B rroI Flp%%dﬁkn}?r%ng?ﬂzé 1[g'}')ﬁ:mc]alrl E%Fﬂuhmyl tmidazoliny,

21:1-
imidazglyl, &Hrindegol indolexylindyalios incelizipyl, ingolyt fsobenzofuranyl,
h
isocnbmani{ s S8ty T omafly) di ity 4 L0ARN ), SRRk Nommony,
mmﬂm%mbﬂmh&wﬂmyb eetzhydraisofiuinoling, oxtibmbﬁ,ﬂl,bbhﬂul;dzalﬂ. i 2 B

oA 2281ty IOE BRI R, SRR oo

oxmbémxlpsmaimﬂ,)vﬂlﬁﬂaﬂwh pleemed fhlzullhﬂmﬁmmz Phﬁﬂﬂ-zm}fl
T N N R —
Ptmdmthandqﬂ}'l %iﬂmﬂﬂmﬂmﬁhﬂowl p}'rmhdmyl P}'TFD]JE}'I pyrrolidinyl,
pyruzmyllp ]Iidldyl? o t af )Ql%zol}fl pytidazinyl, pyridooxezolyl, pyrideimidazolyl,
pyridothiazolyl, pyridiny], N-oxide-pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
pytrolyl, pyridinyl, quinazolinyl, quinoliny}, 4H-quinolizinyl, quinoxalinyl, quineclidinyl,
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di oxol anyl, furyl, 2,3-dihydrofuranyl,
2, 5-di hydr of ur aoyl ,

wo AhdNdiQf uro[ 2, 3-b] tetrabydrof uranyl, 20 Fur aastiGpzota/nosi00

urazanyl honopi peri di nyl, i m dazolyl,
|n1dazoI|d|nyI, i m dazol i di nyl, imdazolinyl,
i m dazul yl, |Fl-indazolyl, indolenyl, indolinyl,
i ndoli zinyl, indolyl, isobenzaftuanyl, isochromanyl,
i soi ndazol yl, isoindolinyl, isoindolyl, isoquinolinyl,
i sol hiezolyl, isoxazolyl, _sgorpholinyl,

napht hyri di nyl , octahydr0|squ|uoI|nyI oxadi azol yl ,

“‘“bﬂﬁh:é @“@%@fﬂ@%l’;}?mgmﬁmﬁq ox%?é{h% gt s ulfﬁn olizy, 6H-

1,2,50biRdtadingll, 1, D% kkigdkeblyl, 25 @mmulﬁl rh#l.f{slhxaﬂtwdrlnil B A-thiadiazolyl,

henant hr ar saz
“@Fﬁlﬁggﬁﬁ 3"? %W&%Fh a2| %ugﬁzo%tetﬁ}efwn AEEXM tiophenyl,
thiiraB{lEefR%AY D,E,E,mﬁﬂﬁl}?n,tll Zadt-n'fa;zbl}r] p,rz;semamlylyl,a mmmdnmmﬂmnyl

DT s sypprbersd s P reRRGRe B it mipRees obAf i prens

mfarmrgidﬂph Hwiwg a ringMHeFtS, respyotineg)] sedmy]b:, anfl five rink atnmk,

e e neelgy el A S5 oy el s, flloved by

one ONRNE (el W Exdimiioal gmﬁ{ﬂ“rbﬂbé'tﬂ a patiahdMbteliciyd, mopytle ok g.dumwmch is a

resulgqrréﬂ?!%na aig}n%rrﬁ%gg% @/ s dl M m{ﬁ T‘ﬁol ! gnyup with the one or
m%ﬂhﬁﬁ’@ﬂdﬂﬂb ﬁmxf Wﬁlﬂfeﬂmﬁbmgﬂ})ﬂiﬁﬁﬁ@%maﬂmph-yL
teLr uhyd

f thhgm W rREHRLS @) | wvh&ﬁ& u?{]ﬁ Q53 Y or prefix, refers to mdicals of the

I
o ASE N S o o s i

hjrdrthuaﬂauﬁﬁdwaédl azolyl, 1,3,4-thisdiazolyl, thiantbrenyl,
MG Ralodsl ;m%pmlaa o€ RRioRh&HRhe addTb@BROXaZO! Y]
thlen0|m

|ophenyl thiiranyl, triazinyl,
'Hamganatat'bmsydl aslg mlﬁx efra groum, Yfjeans one or more hydrogens cn the group

iaz tr| azolyl, and xanthenyl. 5 The
mr?ﬂm'?w'ﬂslg\r}%%a{n%né , "six- menber ed” and

‘m/lémé:m‘bmemfmm‘empasmpr efix refers to groups
hat cen r .
PP Sabe DGR R e FOBE fple B ope Uk anyNobstren
or fuﬁ.uﬂﬁ ifoe ao:ﬁ}m@mind; it desinition trach ogepiTense h&éﬂdﬁpﬂgieowim definition al
| oned ne or. nore .n 1
ﬂ'-w e aozpile. 0 0 SERIEE S0t 8 blir g s FuoslhbidRA 03 ', then
up mafr @ptidmallphe Mﬁirﬁ&ﬂ nghﬂnle zmr 3 rnitgmupyﬁiddg‘ah sach bogumsnee is
ast structu the.o
selamlg et oo ionpEl. B Bt e SRRy o
varidhi3afd ferthRebIaYnyiit sush nd’nﬂﬁﬂllﬁnﬁ sesull it sableetathoundhe t er m

"am ne sed al one or as uf fix
or BRRcy PEFgRIIB ip e Do b ey gropetic o

sm:elh'Baan%ﬁsl TheBraost ik¥enBdntalicd 4fp eftdaitiall yushebapbads, iindnding
hydrogen or a héprocarbon radi cal . The tern1ﬁ@]%%gg
cis- snstraug somers Ry and S~ eremliemsrhdliasisreomeFe LAREPTTH L

recomBhRERAARG oS, ad DBl A dePhBEEK aDbeifl @VEHDwith ASScORT this
or nore hydrogens on the group _are replaced wth one

invenfionrpidslitivmrlogRmetic cbes atorg mﬁ-‘éhﬁ&“?“'&b%“t“@'l’?ﬂ@’rag fsyptpas an elicyl
aroup, All such isomers, as well as mixtures thereof, are intended lo be inclnded in this

invention. The compoumds herein described may have asymmetric centers. Compounds of Lhe
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When any variable (e.g., R, R4, R', Lt etc.) occurs
nore than one tine in any constituent or fornula for
wo migmeispound, its definition at each occurrenge/gB2004/005400
i ndependent of its definitional 20 every ot her
occurrence. Thus, for exanple, if a group is shown to
be substituted with 0-3 Rt, then said group nay
optionally be substituted with 0, 1, 2 or 3 R groups
and Rt al each occurrence is selected independently
fromthe definition of Rt..4l.so, conbinations of
substituents and/or variables are perm ssible only if
preseStiGFenGOR Biniadih @ AbadyRsdstdcallPsud b€ alﬁ.ﬁﬁﬂ%ﬁq%lﬁtél in optically
. variety of compounds in the present invention nmay
a0tive.gy rageriv foprgs-dlt & sel knepen vt arbhoyt to mepan apticallysotivsrfoms, such as
ool | i . . t akes. i nk
i .suctﬁggg_ﬁpounds, %g*uﬁél‘ng%%ns@hﬁwaﬁ%ns |%‘%’£§t@ij‘é'¥hﬂu
requiked repm i f thegpgemc malcrielcan korvbieyed iyDhethebkaown in the artt, Many

b i HTRY j ] . nd ot her
Emmren%lt ures Ut?ﬁlet:?%%f , as Eg&ﬁga%%&\%ﬁ%éévﬁ%ﬁ% "%ﬁ‘é‘%@%‘&ﬁ" of
compppids degerifeshereim and\aléiitich slable isagrsmes contempdetin st poessnt
: ' [ n C an al kyl .

i (S B R et SRS bl 8 RomPiEs Sty e Bl Phapion poe
descriyeandrneyrhbgsblated 45 mixbireioftighmiens d1ibis SepAfhtddrist@miric@orms TAR chiral,

: ' i bed « h tri .
R i
unlesPET ERBERGHECAMlstndr imresie fiirmi inspraificslly jadinited.ni ng an

icall bsti tuted, at be i. ted in |
o SR obe 2 b GH0RR} s o BoasE  hERe sopisetib fard semifhg roe,
then sueh $ubstitaent maphe bonded Ry @topDin thatihy, WEdni MG b4 @icFis Listed Kithout

. by resol uytion .of .racemc¢ forns or b ynt hesi s ]
indicq¥g, PSR VIAAYFR Rt B YR Ay 0 resf &t BogRempound of a given
formula; thein sedh, subRinkhbikyiie Windéd¥a §8CAdth & FBh SibsBiedt o odMinations of

achj eved by, ret hods k inthe art, Many 5 t
substfigplyapdongighl s peoysnilienlioi picd comhastons el siabince

" compodds.al So be present in the conpounds descri bed

herein, .and all sych stable isoners are contenpl at ed
iﬁ'ht"ﬂé “B‘?‘@é Wh pIRRY R RS raeie, 1hindicples Hat Be BRg eElem is
aromdtgoner s of the conpounds of the present invention are

described and maybe isolated as a mixture of isoners
ofAs Jsed hersin. Medlgse orples e R meas| terapamrey|substiuents which protect

a potefli A5/ 84 FOS Rinbifonal @& Hirém feliPedftROmahT tr 08 Pﬁirfbf l]}ﬁ?néglgs of

i soneric fornms of "a’structure are intended
such profgcting gEqups clide paee ALarrboryNr agids; silyhethdrs of efrolwls sand acelals and

SP! St el S ot
e e e ety B8 £ 0P Plorc g gD el Bl beco
reviewqd{green, TeW.: Weth, BGHE tlretadsive Grenps reChmmitcbinfiesin AY edi Witey:

Nﬂw?&g.tmﬂ-i ng. \Wen a sobsiituent is |isted wthout
I ndi catlng t he atom vi a-whi ch such substitaent is

bés teed hesin, Mghanesentzhlly freeptngd duemplofedaedivie refer Lo those
1h S tl t _maybe bonded via an
comp b SR RR b B BAES SRORE g 202 some
medicgl jhdgricnl ewilabledoi e iin seatzctisilethe ssmepeftnims biihgs M8 lainizls
withoft Stles GO BIIRS, | Ofifioh Sittlgho dolR b oS RA'S: complication,

commensurale with a reasonable benefit/isk malio.
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Wien a circle is shown within a ring structure, it
i ndi cates that the rlng systemis aronatlc As used
i the phrase "protecting group” neans

woz@ﬁ%@?ﬁ?uents whi ch protect 20 a potentiall J’t?’éﬁa??ﬁ’}ﬁé’ﬂ""

functional group from undesired chem ca

transformati ons. Exanples of such protecting groups

i nclude esters of carboxylic acids, silyl ethers of

al cohols, and acelais and ketals of al dehydes and

ket ones respectrvely The f eld of protecting group

chem stry has been revreme& (Greene, T.W; Wl s,

E d& “I\S/!W ﬁ%‘?}-ﬁ e%%g%%ﬁgﬁg 85&9 g@ﬁkgef@s@ eJ%nZes oPthd disclosed

compoRPNBWREEShE ﬁ@hﬁmmnmmﬁed by malﬁhg)gc&ﬂurrtmﬂahs thereof.

refer to those nd t |t|ons .
Examplzs o thawg%%a%ﬂ%r' 'rxﬁréﬂﬁarr@d% '? o CofBng or organic
acid S0% AfbasidRskidied suoh SoHiiRés; alfall maisgmmns ofaeidicTesddnt awh as
wth the tissues of human bejn wi t ho

carboy ity and B The SRR Cuieabn Cooer ity e e i chmefbonal

non-10kie @K1tk %&@ﬂeﬁWm&aM& BF tho ﬁﬁ@ﬁt&:ﬁ&ﬂérﬂﬁ&nﬂeﬂlfnﬁexample,
reasonabl e benefit/risk rati o. WO 20051066163
from RSO AE 0 ST BRI IdscF Ry §5Une|e SBEh ponventional non-toxic selts

mclugm%é@ﬁﬁéﬁ ﬁ&ﬁHﬂYgﬂﬁﬁ‘iE fleh @s Eﬁﬁ&&luﬂ& qj)@fﬂbl‘dimq sulfurie, sulfmic,

erivatives of di scl osed ounds erein the

phosphorenitrisans e .har,.agd theplis pagpapsy Mrrﬁ@ﬂ%ql@ syrh A5 qceHe,
propidfict ﬁc&%@r gqgéul e, sheXA0McBS, rifleil) TR CBHE, a@drbiY, palmitic, maleic,

accept t's 1 nclude, but arc not TTmte to,

hardrwmrm. pbwbp@@nslulamm benzaigy seloydie, syfanilic, Zacetarybenzif, fpmaric,
o0 e LBl ot R0 71, ipat e dotat ues

ahd i ke.
ph'ﬂrmmatﬂmﬂwmmm of thepresent lntqnaa@c&nrb@ synthesized from

the p%r%ﬁé’c% ound That cgﬁgﬁm% ﬁﬁéﬂfc ot akif DQJJ.E-[% lﬂﬁ %%ﬁlfdhﬂlad'hﬁmml methods,

anmoni € parent conpou
mu;rmtch seltsfoamhe preprraivcreictiog theriee acid obb«?gafﬂﬂ@s pEifiess componnds

with 5 foichl 'Ee.?cvaénsumtﬁ%f%hr@%@e&g 8 fteri el orkdhd dtien, or

rom | ani ¢ acl

in a R3eire 6hiho b gedeyadiypiamaqueoys medid ik ether,stiyl sasiate, ethanol,

hosphor i tric ik
PO e b R AT A e LT AR A b Romington's
Pharﬁ!aéﬁﬁhmmsm&kl,qq lthd.(; Magk Poblishing C‘Dﬁ@b amy, Ela.subtaﬂ 4 l:ﬂSSl - 1418, the
e tar citrij corhic, palmtic, naleic,
dmmﬁ?ﬂ?ﬁé ﬂEbW‘ @§P¥E§ 8%t ami ¢, benzoi c,
S akpr&this® ﬂmﬁﬂllﬂﬁ&ﬂltd me]ndea:@metrﬂwlmnidudmmﬁmm release the ective
t ol ucnesul f oni.c, hanesul f oni %Ill ane di.sul f ni c

pareptdipg gecordingde fogmpla (D I yve hen sugh pro FPpREEd 1 2 Bpmipalian

subjés AeRdraR if a%%ﬁuﬁm@fof for@uB @Sﬁlﬁrcﬁafbﬂ@r?&ﬂdﬂiﬁ,@glﬁud&&mal Eroups
synthesized from_the B% aQnpound t@gt cqptains a
presefti i e sPmpRENg iNoTURD? ¥Ry Vg fogh e clefgsdy gifyer in routine

man];ﬁglaﬁglg& in vive, @Qﬁheﬁa?énlt Yoroufid) Peinhg Me*&ﬁmﬁlﬁrﬂ@ﬁﬁﬁnﬁma @

acting the flee acid or base forns of th

wherstnplyinety, sininp, of subhyricrh ergue isiboaded o 4Ry BteyD tllrrewhﬂn the prodrug or
mmgm]&h%@ {rdrﬁhﬁ B35 RuHisBiel b d RaMRhRIn Abjebol8ePlodoit £free

bydroxyl, fiee ammo ar free milfaydryl group, respectively. Examples of prodrugs include, but

are not limited fo, acetale, formate and benzoate derivatives of elcohol end amine functional
groups in the compannds of formula (L}, and the like.
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inin mxture of the two, generally, nonagueous nedi a .

i ke ether, ethyl acetate, ethanol, isopropanol, or
wosos@éirile are preferred. Lists of suitablergabbdsonsion

are found in Remington's Pharmaceutical Sciences,

17th ed, Mack Publishing Conpany, Easton, Pa., 1985,

p. 1418, the 20 disclosure of which is hereby

i ncorporated by reference. "Prodrugs" are intended to

i nclude any covalently bonded carriers that rel ease

the active parent drug accgyding to fornula (1) in

vi vo when such prodrug is adm nistered to a mamal i an

S USB Rl oonipbXdP YeP sDibleatnh RO Qb h AJiRAlA &%u@&dﬁbat is
prepared by nodifying functional groups present in
sufiqigrdly cohHsbigRervive isplatinn & awsplil degree dfpuritydidm T eeétinsnizuee, and

form@lk van @l ' oy 5 mani pul ation or in vivo,
ormBbEEMAR an Rt Gbud Borbihid gﬂng

to the parent conp odrugs include conpounds of
formula (1) wherein a hydroxy, amno, or sulthydryl

ComBin@HPnd S bonded to any group that, when the prodrug or
CO d of formula (1) is admnistered to a manmal i

anhe gifi-eencectreatmant defmed bereinanafyrbeappliedds @xglé thefape 6r may involve,
: i nQ, hydryl arou espectively,.
in el ATBAE e ordolfil St Vet ™ Bone SEPES bt prop o
chemg@etapy.eSuchehersstheranydndysnaiode ane de triopeedfitheefsl @F ing beddeiks of anti-

— ine functional 30 groups in the conpounds of
@g%ﬁﬁg; (1), and the like. WD 2005/066163

® P@ﬁﬁ@ﬂ?ﬁﬁﬁ"'kﬂnﬁ-ﬂ@ﬂ}sht'a?-ugﬂ:ﬂ_ d_hiuml:mmweo" f,aig@tsér':]ﬁ%ﬂi_éliﬁal
ur.e e NNEQa, O.l ndl e a corn un at |sS , .

oncol3, dictid Spof of 5o (6 erafebeiagpioity oo gplation pralipiatin,
GTEIDfo I.dioh '.ﬁﬁmgﬁﬂn??Pca _Eﬂ@ﬁ?EE%%E%@¥m%ﬂgﬂéﬁ?mu%3mm

. I I 1 effi I OUS. uti .
entimef3holtes Foram el Beripioe i oabisa #atoll 3 anitolatss Fishes
fluorgpgyicdiEna ikt 54R ofvtradil a6 @A Foltitbexed, niFBRbteXWD LWBsine ddbinoside

dnd dltl%ﬁ_to t he canPund of the invention, ] )
an E%W@’ﬁff G mOBF PP (P HER{Er SxaTPRiE peshiapkliaph iks Adviowycin,
bleontyeRRdeubiRY, dadivelycBheiMbRE] RRMLIER ridalHHS, A98inBhycin and

nore of the following categories of anti- nmum agents:

. f fol
mithrargycing antimi|ofie ggentsdfos Erapl e RRcarlsbidsiliecrintristing, vinblastine,
vindeGigid\End}a1Be bitPlafils 11R ' dinfbpa -.@&&,945 -
such as al kyl ati ng agen?ﬂyg}ﬁﬂpﬁt@ét I ng or eggﬁnﬁﬁgﬁ (for
examplp spigpdaphyicteapsdis piepeside and sanineside.ismsacrine, topotecan, irinotecan and
cempitebigphospham de, nitrogen nmustard, mel phal an,
.. Cchlorambucil, busul phan and nitrosoureas);
(i)  aRYIPFiEicazents sush a5 mmbiocalivoasns (BT eewnple atpxidenavockmifene, raloxifene,

ol SRS B U5 A AP Ao ) e yeran
antiandgigens mlplhbicﬂplﬂmﬁcaﬂlﬂamiﬂymiklh_nﬂdmlﬂw Rrade addatel)UHRH
e L SO RCE -
(for extoxte mbgesirel, acetstc)) ovognaiane inkibiters (ot éxampi«ta ebitir6idls, letrozole,
vurazcme Eu? x%hgétacﬂe} gnaaci%ﬁlgﬁﬂ S{* ?ﬂ.—%ﬁgmase such as finasteride;

(lif)  agen!s which inhibil cancer cell invasion (for example metalioproteinase inhibitors like
marimastat end inhibitors of urokinase plasminopen activalor receptor function);

(iv)  inhibitors of growth factor fimetion, for example such inhibitors inctude growth Factor
anbbodies, growth factor receplor antibodies (for example the anti-erbb2 antibody trastuzumeb
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mthrarnycin); antimlotic agents (for exanple vinca
al kal oids like ylncrisline, vinbiastine, vindesine

wo Wgedeigdor el bine and | axoids |ike taxol and trcaaGEz0e)n05400
and topoi sonerase inhibitors (for exanple
epi podophyl | ot oxi ns |i ke etoposi de and teni posi de,
ansacrina, topotecan, irinotecan and 20
canptothecin); (ii) cytostalic agents such as
anti oestrogens (for exanple tanoxifen, toremfene,
ral oxi fene, droloxifiene apdl i odoxyfene), oestrogen
receptor down regulators (for exanple ful vestrant),

[Herptih o) o @6 Bt BT arf¥bodindaubhdba b AN Mehesi krtindraie dehibitors,

ni'lutam de and cyproterone acetate), LHRH anta on| sts

tyrosie kinape-inhiisers andseingftireopi kinascgabibiterr,fpr expapls iafibi

cpiddidl rf&éfammuf 1B0G8A4 Rzémé% s@ﬁmaaﬁtsﬁaim-
acetate aroma Lase innhibitors or exarrpl e as
(3-chiera st fuprephenyl)-Emethenr-6-(- mﬂmt@hmmﬂqmmyﬂ {@aatinib),

N3 Eﬂgj‘]?lgﬁ%’ﬁ-(ﬁil n%I W%@%ﬁ%ﬁ% i nvaS| oﬁ%ﬁﬂg&gm})ﬂnﬂ &

acr:flmida mﬁwhiwr%ﬂwnpwlbﬁﬁbmmhpk@pmmwmgmhn&@m (CI

1“33 P“‘?“}”?Blémﬁlb‘#m%lfﬁg%ﬁ?o#ﬁ@dw lﬂ?act or}p%ﬂunctl on

mmtﬂmrsaémnpp:ﬂwmowlhifamnfemﬂyl ncl ude growth factor
ant i.bodi es wt tar .k f
) oodnipab e SR s paBb i BaaRh R 3L ARG Slontn
gmumrdl:ﬁt @b tGiinpladie Bﬁﬁ@ﬂﬂ@ﬂﬂﬂﬁ&%&ﬂ[ﬂm&fndﬁ@ﬁmﬂﬂ t he
ant i bI. body cehr xi 5 rn
bev ""P'F'éﬂ%q‘ ﬁ@%ﬁ?‘ﬁh%%sﬂélﬁﬁ%é?ﬁé nasgm?‘%ﬁ%l £8P
AppBaatloewOrpgAlIseq WD o718 DWBSSWD WA ABI56 ands W (T 281335 4)nqoH eompounds
i nhi bitors of fhe i de owm h.factor fam f br
that R%Pmuéherzeﬁﬁmﬂw {fey W[f@'ﬁﬂr@% o o et vl opion and
(3 C?)| oro4-flu EﬁlE’:Ehenyl) 7- met hoxy 6311&3 mvhoi. i nopropox

() y) wpq}gﬂgmaanga compeunds disclosed in

t
hter_hﬁat{r@?]lgia eﬁ&b@l@ﬁaﬂsmo% %@rg%es( grr%ﬁ%rmﬁ WOON)A 85N Th 0M/9d224,

WD&%’ME&@QWW%@E%IEF or o- 4- fI nor ophenyt ) - 7- ( 3- mor phoaopr
(vu)lg.ﬁtﬁsl)%glet orgﬂlof . él 15 fodeWhich S ditdeted o Ak & ebove, such as

atel et-derived growh Tactor
151528 6R iah pntireg ﬂﬂmﬁﬂﬂxarrpl e inhibitors of the hepal ocyte

¢ T . : . .
(iR rly? thoch 8 ke Ye SAPEIHOEY I 13BER M nes e
as al:emimtpﬁé ot eferraiRE Al PRGAD, @DEI(IT ﬁaﬁnﬂedamq'pﬂenzum pro-drug therapy)
asg I | E a Aplpody
-t zu%u%us[ekvag?#g%& conpou s suc aélo% oseZIP

mn-udmclhmdymmaddmp proadicd DrisdresPapatiant tolarapéd toahd motberah@ or

7/ 2259 3003 5 nd WO 9W 3354) and

g% l}ﬂf}ﬁ %n:%:ﬁéé%%@ %‘anl sims (for exanple

(ix) immwamPylapﬁrntuhEs;iﬁlmiuglfﬂdamplﬂ exAviv@3nd imvité appraeniks to
increasgb:g%:!:r?lﬂrlmg)ummty of patient tumour cells, such as transfection with cytoldnes such as
inferleulrin 2, inferlewkin 4 or granmlocyte-macrophage colony slimulating fector, epproaches to
decrease T-cell anergy, approaches usinp transfected immune cells such as cylckine-transfected
dendritic cells, approaches using eytokine-transfecled tamour cell lines and approaches using
anti-idiotypic antibodias.
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15 (vi) vascul ar damagi ng agents such as
Conbretastatin A4 and conpounds disclosed in

WO 0a3shadt | onal Pa Lent Applications WO 99/ 02 1IBBI/GEEI@BNHI0
0529, WD OM1669, WD 0 1192224. WD 02104434 and WD
Ov08213, (vii) antisense. therapies, far exanple those
which are directed to the targets listed e bow, such
as |SIS 2503, an anti-ras antisense; 20 (viii) gene
t her apy approaches, including for exanple approaches
to replace aberrant genes-3ueh as aberrant p53 or
aberrant BRCAl or BRCA2, GDEFr (gene-directed enzyne

phgharugint heatagmt ynayhp peoaved by wey oftha siviuitermeus, stéquential or
0Si ne.deam.nase. Lhynildi.ne _king.e.,orn a baderi al
separaffydofi B e FREHAR St oL wiSheRhe spl Pl foduors
emplop &is conipoitmolk of hisdevdndoxc it threlopape cange ¥ edtibid terdnby foseiail the
s nmulti-drug, resistapce. gene therapy: and 25 (iXx
R TR e el
ex-vivo and in-vivo approaches to increase the

Formi nogenicity O patient tUMOUr cells, such as
—\lﬁgﬁw ection with cytokies such as interleukin 2.

i ?pﬁgs?ﬁntdﬂmfp@?nmmb@ﬁwec amﬁfht M&(ﬁhﬂgﬂall},@bﬁ;lﬁlmemll, lemcual,
Stinmulati.n ctor, a .oacpe 0 Clease -Cce .
vagingl, fectaly b %ﬂf@%ﬂ%%ﬂwﬂhﬁw&"@@ﬁw%ﬁ SuiaRgoRdy.dopieplly,

intran &8N Yaefpbiende IR NSEekdrashlly R Raenénisby, fidhmBy, idEeaghes

. usi ng cytokine-transflected tunmour cell |ines and

intracerphrpvepbiralerly andey Dipoien iptei e 9% ¢ anti bodi es. WO
29035168 drqgeid B B0 O ARABLAtoRURS severity OF MHe disease, age and

treatment maybe achi eved by way of the sinutlaneous,

weightefithepaticel ang pthes Epigraoandysontidassd kfhe atraripe ghyscian, when
dcmgﬁfgg ARAMiPiGRl rddifed ARAUCEERA tevallis heCRRR RS- B :ﬁﬁ’di'ﬁ&lﬁﬁr

. oy the conpounds of this invention™w'thin the
paenfosage range descri bed herei nbefore and the other

PRGLERGRHY hinGd: | y_@tﬁn[é \iRd BORE preint RlFhtioh TordRPHRY £

d%gage r a%%lg. S Eor mul at i on ﬁr&o#‘poync&ig of the p%gp ent
infectionjaeantsdrsnuimuficinat ledormptomebealy relisut ina wirm-dnedsd ahimal,
pertc 4FF Ehonikiehk Sprorh 68 fee o3Il 0 froptelies ofithdelitn, or o educe
in patienip withIsjpptoms nf mfasbemihk yisk eirgemgavorteoneal | vy,

i ptrathoraci a Ny i ' | . ..

| BB byl OGO ok 4ERbAHbEA: e s ovenpion. ier,
pharmiecsuicdliyaocdpmibly chirizry @i he silhcTsodidao tiquje. Seiliti fortegrepachtions include

t he .rqute of..administration, (the severity.of the
powagyy Syl g pmoles; GRS raptol” BENEREER ot ner fee

t Arsaiideantier chiy beanvsar dereshbhtynct:4) evhidht reaydil svgc pdyydiluerit Bavoring
agerutsv,ws]uellr}bi]izm, lubricanis, suspending agents, binders, or lablet disintegrating agents; It can
also be an encapsulabing material,

In powders, the carricr is a Anely divided solid, which is in 2 mixhure with the finely

divided active component. In tableis, the actve component is mixed with the carrier having the

necessary binding properties in suitable proportions and compacted in the shape and size desired.
For prepering suppository compositions, a low-melting wax such a5 a mixiure of fatty
acid glycerides and cocoa butter is first melied and the active ingredient is dispersed therein by,
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determ ning the individual reginmen and dosage | evel as
the nost appropriate for a particular patient. 15 An

wo Rbd®sidsve anount of a conpound of the presemCT/GB2004005400
I nvention for use in therapy of infection is an

anmount sufficient to synptonmatically relieve in a
war m bl ooded animal, particularly a human the
synptons of infection, to slow the progression of
infection, or to reduce in patients with synptons of
infection the risk of gettigqg worse. For preparing
pharmaceutical conpositions fromthe conpounds of this

ciuﬁﬁr/ﬁé] rﬁﬂ% The f{diten heaRogeRH I REAHE 1 C@Ld pouBHGRB 3l eRient sized
carrier

an be tither solid or I|qU|d Solid form
meldp perbdlosved brpool andiselibly. powders, tabl ets, dispersible

ggﬁ\g&@&m&@ﬂﬁmﬁ% 3 mn%wsﬂ@ﬁ%ﬁaﬂee@m}? Rriose, e, sugar,

carrier can ne or nore substances

pectin depiriacttarely tragdcumiytmeg ol lndhmsmgdmmgc@rwsym@hﬂl Gb‘iﬂlﬂ'sze& lgw-
mm%gg.rﬁccgpg%u m\gﬁ&g agents, binders, or tablet

Sint egratl ng agents; it can also be an
erﬁmpmfltlwtmmpnma ef the bresd® inventiso\sckesapable dfdomng fadls wiilh various

a_finely divi. n ] [ i th. .
inorslp S onbg o B o i e b byl 54 e Y8 Ve
Exm:qﬁﬁsinfmah@nﬂmdanbn mai;ts inickdlel acatatd; adipate,cacarbate, bireesdtng t he

bi ,ndi et bI
venrRR AR AR RIAR DS, hoftial AuBp R Ao,
citratgy @Bﬁhmgsrﬂfamﬁﬁsdlétbﬂyn&lﬁmim blﬂ:um:aﬂfﬂnatc] fosmarate, ghm[pamyycnlata,

nemighift, Py Sroryfiiefiutite bR R AR PSP e

hydrsibding m?mdxmﬂm rche, nmﬁﬂﬂﬁﬂtﬁﬁﬁétﬁ&eﬁﬂfﬁhﬁﬁmn&ﬂ%zmo

caphijpigo s, LS. GO PR, PSS B AT bRt

mph@sﬁﬂatéi gh@m Givafuid, pRbivaMNS, hiatefialiyyiatt, Hidacdtd, Suctikle] RlfSmete,
i ncl ude magnesn um car bonat e, na%)n%yi um st earate, .talc

sulfapilate, Sulgate, &q1ale. losyjsprtAl ragﬁ H.Edgﬁqq{mfe Base
salts fERfua¥ lamﬁﬁbluﬁ:l é&ﬁ? alkﬁﬁﬂiaﬁl@aﬁ@ BRELY SRy TitKi@hlatd P& Basiuth salts,

low s melting cocoa butter, and the |jke. Sonme of

alkalingeanlomps hw&gsw a Hamjmag ealeiva 4D megnsAiumysalis s Y qpganic
based HeH b G HeRyiNthind sa(@ %é&ylb@l!c@ﬁﬂiecmﬂrﬁl&hﬂ?ﬁlﬁn acids such as

aci ds and bases and such salts are also within the

Ergﬁsmb'émafﬂﬂﬁiﬂll@ fnshse derity lso, malemitrapsn-gentaining grupymay be
Wit s hbeh % ts'agcll)H?leaélﬁygﬁhﬁfe§ suAsRaEA, ASE 9&3@ Snd buiyl

enzoat e, nzenesu Bi car bonat'e, bi's

haummm a:lfa@a;rhiishélmttwl distirybiditrosii diemydiselfatesn lsng akain mdae such as
i t ' f t -
aewgﬁ%ﬂéw%@as |hafidtls ﬁaﬂ&hshdeqmﬁs Qéﬂz]?l 4 glaﬁ]fnthers Non

nat e unmar at e ut amat e
tumdmlehghdtpauu@wwmyemmw sﬂt!mmheuthm etp.:lts @m@!ﬂelseﬁﬂ such as in

oG B BB 1) 0oy obrom de, ydrof o e
nNeTionksmhf bnfatmsd bysgbvimtions] m2ans, such as by reacting the free base form of
the product with one or mare equivalents of the appropriate acid in a solvent or medium in which
the salt is insoluble, or in a solvent such as water, which is removed im vacuo or by freeze drying
or by exchanging the anions of an existing salt for another anion on a suitable ion-exchange resin.
In order to use a compound of the formula (F) or a pharmaceutically acceptable salt
thereof for the therapeutic reatment (including prophylactic treatment) of mammals inclnding
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naphl hal en. esul fonate, nitrate, oxal ate, panoate,

persul fate, phenyl acetate, phosphate, diphosphate,
WO 200306ate3, pival al e, propionate, quinate, sal iFECAVGBIBNIO0500

atearate, succinate, suLfamate, 15 sulfanilate,

sulfate, tartrate, |losylale (p-toluenesulfonate),

| ri fuoruacetate, and undecanoate, Base salts include

amoni um salts, alkali netal salts such as sodi um

l'ithiumand potassiumsalts, alkaline earth netal

salts such as al um num cal3d-um and nagnesi um salts

salts with organic bases such as dicycl ohexyl am ne
humasie it 18 nothallR fittutaledgh seolefe withhrdaH pBarMabdutiailipPRtice es a
hamlC ds 1such as arginine, lysine, ornithine, and so
pharmpageytoal ATDGSYsi ¢ ni trogen- cont ai ni ng groups may be

20n Gdifi @1 o B@Chovipbihde HERe pRSIH Sivesion! ﬁw@ﬁmﬁh&ghcal mposition of

., .hal i des, such as nethyl, ethyl, propyl, and utyFU

this Iyeptqnigey sogopiain, ef bercgradministerad (HivvalidRgquslydir sequgntially) with, one
or modé Fbindih ol St Mdents WF faMeSS ek ' ' i

.decyl, | aduﬁryl , hyristyl andﬂgﬁgpﬁ%%ﬁggggn%@ﬁ%mm
hereig,) i des hli ce benzyl brornide and others. Non- toxic

p ' j sk M- l: r r

a:T?E_gESﬁlh o¥ ﬁgéilr[aﬁslg%?@ﬂ {Lad?g n%ll@%lt%ezfeg i i,ltﬂaél ‘j’%ﬁfeggg?ﬂnmmmm era
Phﬂmil@@ﬂ'ﬂ&ﬁlg RFcentabis galtiithaphamecpticallictcognbihemisal For exmmyiplp ehis

invend: ' | by reacting,t
e 4l - FORNIB Rl e 4y 85 05T B Ui
capsuieg. Aqverue Bt ol lodolutines, appensions, amelsiomk, dréams poisiolenia) gelsphiasal

' ' i - i s. insol uhbl OfF in a,
oprey SR ide Hiol bividdihonti of frdsBR D Hkolserf for et pud
parcnferad sy ingludinggnirayendyy, istronsadany iffieon sictikaqadousor ofly solutions
ﬂrmﬁéﬂs%&gﬁﬁ&%m%ngnot her anion on a suitable

on-exchange resrn. In order to use a conmpound of the

f &iquid mgym?usilm:lﬁmalmmm?mh? amp?nme.emﬁaht:m@alsﬁmﬁ@wmm
apeuti c re nen I NCI udi n
water A R8e ohBh b Y RREA S pbir itk B b sifan s xample of
]iqﬂdmiﬁlﬁﬁﬁﬂ?ﬁablaml%r Eﬁgﬁﬁ%&ﬁﬁiﬂﬁfﬁﬂ@i@ﬂ%}ﬁpoﬂﬁgn& ?n also be
Jornul ate | CCO nce Wt st andar ¢
formuies Mhaeliien o druaptenty Cyleqe eiveol ol Amvpesottons for orl
admindxmtiaseznibaprephiad Byl dissolwiily the adtive coMpEREIE et ahdRiding suitable
lfﬁp?'e e“rg. i nvent i . th&sf) ay maceut i cal conposition of
COTOrHR B W%Hﬁ“%st*ﬁ’g'ffﬂﬁr FROETBCRIF agstesizwl AgvAons wepansigns for
oral ufesdaf bk trade By Sikpersis tHE A bivaAkh ¥otivaebhporRiGn watePloeDRL Svith a
. har macol ogi cal agents of value in treating one gr
"E“m‘%ﬁ?ﬂéﬂ?? o F@Hﬁbﬁ%%@%ﬁf% grethyl cqlltjasy, modimh euberymuetiyl
cellulése and DiHek ARpdrding Ah@RAISHwh o (b8 ﬁh&iﬂﬁuéuhﬁmffﬁrﬁﬂﬁkiﬂﬁh:?” of

”iﬁ ctive conponent or a pharmaceutically acceptable
sahgp eglicghenmpaeitionsicam p¢ ip ual deysge Birm. bemeli form, (For

comp@tHARE @ividBd fuio Ldh@dsicoR gpﬁnfg?ﬂn@‘?uaﬁ{iﬁég of e RtV T ompanent.

known in the art into the f¢ or exanple,
The upifdgsagesforn gancigpnarieged prapradies. e poltige okiningalsrate quantities

of the PHPRSAGSCR? exaﬁ'lﬁﬂ:l, E&cﬂ&@d taﬁlra&aﬁﬁsul&i Q&drﬂ%mdgfs il%%lal‘;' or E[‘l:%?ﬂ%llas.

The unit dosage form can also be a capsule, cachet, or lablet itssif, or it can be the appropriate

munber of any of these peckaged fonms.
Compounds of formula (T) bave been shown to inhibit checkpoint kinase activity in viiro.
Inkibilers of checkpoint kinase have been shown to allow cells to progress inappropriately to the
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sprays, suppositories, finely divided powders or
aerosols or nebulisers for inhalation, and for

WO ﬁgﬁ,ﬁ@?@r al use (including intravenous, i ntr arsCceioasnes400
or Infusion) sterile aqueous or oily solutions or

suspensions or sterile emulsions. Liquid form

conposi tions include solutions, suspensions, and

enmul sions. Sterile water or 15 water-propyl ene glyco
sol utions of the active conpounds nmay be nentioned as
an exanple of liquid prepaggtions suitable for
parenteral adm nistration. Liquid conpositions can

mc!agﬁfﬁé’umlt?sflsolﬁ Po tﬁhsﬁﬂbﬂﬁdt&ﬁcﬂﬁ‘ af@lkbaR&tEfore have enti-
e;ﬁéﬁfne gl'yco

sol ution. Aqueous sol utions for

pmh&:r rf betefare itdnbetigyrdsbat Brecoampewnds of formala (N Fribeine
W &n g%&%ﬁaﬁl@%ﬂl{s@nﬂ%mﬁm@%@gﬂﬂh&@%% disease as

0 oran avoring-agents I zers

desciipidakerd. dg addidon; suwumfmuh@mglmp@mw@lﬁwwﬂhlﬂ
sallsg.ga a?Jg% p&%e%l b5 ﬁ@uﬁﬁ.ﬂ ?&q}?e ﬁ&h:&'u?% Ifér ggalltf%&»fe'dﬁ@ s¥s. Tt is expected

active conponent 1n water t er wt
thal the sempmmdne iHpimaila @) buld sroptditeiy dke usqﬂml h@nhiuatgmmth a broad 1ange

ofmgg;ls:{am'aglsg%egﬁs c}m??tﬂlhdjalgusbeusédgﬂ'ausm Arhoxynet hyl

er suspéen S known to the
ph@eneetiyl ithe carhpdmdmﬂfamﬂx{mm'n; hﬂéiuedqnhﬁedmcuem o1 el asseys

osi tigns. can.be in. uni.t for S
d"'cPﬁ%ﬁ' f%" 3’3’“?5 %lé%mbﬁbv’i“ e %ﬂtﬁ uAre ogrelgssc gﬁ iy f@ the
compypd 0Pexieaipts B0 dnd drt [0gsvable of D472 abt indehecmpoureidf exandife 9? has an
The uni age form can be a packaged preparation,
IC”FH 3ﬂgt%hg@§contalnlng di screte quantities of the
pr gmﬁmmmgaseﬂ%@l ampd ie mu@a.sdagtumdsﬁahhehmhlﬁbapsm-m kinase
an n vials, or anppul es e uni S
by CATBPOHIGE o TS APEAIY I SXRTPSA bl vinig pnd Bisriet by IS log
Purifiéd Iikrsteﬁaqa? laﬁmhﬁem@p@fuﬂpgﬂba&@ef fmﬂgl fis @ikn mw D4 % #hesiBautomated
ackaged forns ounds_of for a ve be
Scinfjigion ProKLmIY AieY ( c Iepesifirally; %’El("i"% P%ﬂ(}“f' BiEfes e
mma’al%h aﬁ&médqats a0k4 GRR pleRQoRiaintig RSl R8s maﬁﬁsmﬂmct Qutrols.

low cells to pr €SS i nappropriately to t
Cold0BeORER 61 Ureitogu 0 B TS0 AHREE 3 DR S Ho S

CsCIEAH R A B ARRAYOSHP be tealfdn9Gl 85pree hic%mfﬁﬂﬁt&:l%pﬁdﬂ Plates are

therefore have and-" proliferative effects. Therefore

thenjopuriies] dned Tenpeuntt (Rt is pealyzedprsIvers determised:dor dividpaleegpounds.
t hﬁh{nﬁam"’}{%@: Ojfid &puayasmﬁéé Be §ﬁh&%£@ﬂ{1ﬁﬁm‘9ﬁﬁglu

neoplastic di seasé as describ
abmmws DA damamm@w&d G‘éﬂfﬂ)@lﬁﬁﬂ@“@f Coopernds activy agaist 'ﬂiﬁ@ﬁ&m (=

QREEIHF Sy BREP IRy o S0 Golff Pl FDER) G0

plate;ﬂ maasueﬂ platss on giay kpBlea fetlowinp day, télls asorated wilh camptolhecin for 2

hou.w%{ LY br oagmyaéwd ﬂrﬂ?? hﬂ{é%a%ﬁ% %gafgﬁ'feg%ka%%ﬂﬁgmmd for

an eddidanab R hraechwitls Basmumgblmdagémwd&hea ahil@ll: paifven that traps in cells in
., CO nds of f e ent j.f] i1,

i o e OGS i shecitly Cols e e BRED LGPy iRl iy 38 o e

presked Qf wialspieohixtont 0D, #bperlonladier fir nhms:s and:hhelﬁbeailﬂpHmchsthige 50

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

Amay Scan (Cellomics). Aa a positive control for abrogation, 4 mM caffeine is used.
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10 conpound of exanple 263 has an | C50 val ue of 0.12
nM and t he conpound of exanple 97 has an |C50 val ue

WO ¥p5/@6168 nM Checkpoi nt Ki nase | Assay: This iBCNGBIN04A05400
assay nmeasures the inhibition of CHKI kinase by
conpounds. The ki nase domain is expressed in
bacul ovirus and purified by the GST Lag. Purified
protein and biotinylaled peptide substrate (Cdc25C) is
then used in a 384 well automated 15 Scintillation
Proximty Assay (SPA). Speci¥4 cally, peptide, enzyne
and reaction buffer are mxed and aliquoted into a

Compgadyrt tested i 21 Spsittaions nepodid in tripheats eDEAS: AklyeOIRANTS
andfl?%h]@lo.l s. Col d,and hot ATP are then added to

Yifiesl pommpqunds, After 2 hours, a SPA bead
slurry. GCsC 2 and SOTA are added to stop the reaction

S t@ @ capture the biotinylated peptide. Plates are then
nted on a Topcount. Data is analyzed and | Crs

dethe aiRAdS 6fithd predert &udtiof GHER PG Rrod 20 ARKIY %ﬂv%?b well known
?Ajaf'@ h| S eI | ul ar assay neasures the abilit
to on iif ngawa syihasisgbhecompaunduaf th peagent mvammme

sﬂms%aewugﬁ%menﬂams AERARAURLS, RigbihYEyiRlinBstic L@@r .Iﬁ’ﬂ@l\sa%m the art

are tested in thé cell[ul ar “assay
of wnez@ ogganicshemiging pr ¥etfations therron 3sispprecipBd by thoke) Ekdiedm the art

Such meaiuaambmd@@um Lut%ﬂﬁﬁ 8 &m‘ﬁ@gr .%hlr%%\fﬁﬁ%s ?gee herein

cells are treated wit t ot heci n
are horghy jeerragtediia thaientinty by refergacer s, canptothecin is

r ﬁg&l @‘5}9]% L Lol [ naI
hgil]}?s W th D%E%EJ O?Ct)]ﬂ rr%%ﬁ%}ﬂ&%ﬁ 51%9 83z oﬁ'ﬁﬂ?@g
technisypss@spcribad hereinahs reastions arsparfmncd mc;giusnm hmupaiateagataeeagems

N N T

descripfier fthesymtheiemethods desdrivsd be]mdt isah)bd Metmh& t]:iﬂoﬂl:lﬁﬁfmsad

BB SR U S MRS 085y

ﬂumh@c ahth¢ ©glekioenice) worsIpprrodirts, me chasai tode 1h®©Fonditions standard for

et 3 AR 8 o Rl sy Sl o oo s o by ome
skilledlinstbe are efurpsnic dynthiesis (bl thafmctiddalitg pt@e:aaah;mmg )

1tm%ter nedfg i vi dual coppounds. heS|s 5 The

moled 5150 b oot o1 s RO oY EiaRoaat Sk paistonsio te

subsumennsﬁdmlﬁah &é niRYHpIKHLE with SeReacBorPiRditikhd, Leidhd f&a&ﬂﬁ? nt lo
esen

Elfiﬁ?ﬁgl ?qanl C theS| s. The conpounds of the pr
one AT 8@ ﬁ %ﬂtﬂg’? 8- t he net hods
dEse stirbing maRHIMWforkROdn pIRE cdﬂtaﬁﬁbdfmf&mﬁ& bﬁeﬂ%ﬂﬂ%aﬂy availzble

kno inthe art. of synthetic organic chemstr

¥ Pregered by eandar matheds Sopdmava dnaispialsh @gew@mplﬂ theifollawing
mach&ﬂ%%r@ﬂlﬁsﬁagﬂxﬁsrhuﬂﬁﬁt e atibd3 o Hl@%mpméﬁuﬂﬁnﬁggglhher i g mhaferials

t hose descrl bed below, Al références cite
and examples used herein.

General procedures for synthesizing the compounds of the invention are as follows:

Compounds of Formula (I) can be synthesized from the generl syathetic methods
described below in Schemes 1-13. The first peneral method shewn in both Scheme 1 and 13
utilize a Weinreb amide formation by reaction of sither the trichlorcacetyl-protectzd or fice urea

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

el
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10 are hereby incorporated in their entirety by
reference. The novel conpounds of this invention may
wuigﬁsfﬁ%?@ar ed using the reactions and techni g¢asGB2004/005400

escri bed herein. The reactions are perfornmed in
sol vents appropriate to the reagents and materials
enpl oyed and are suitable for the transforma[ions
being effected. Also, in the description of the
syntheti c nethods described below, it is to be
understood that all proposeqy 15 reaction conditions,
i ncl udi ng choi ce of solvent, reaction atnosphere,
orpan RO L nl P Gha ihéh Ban alsHHeBbinRA 1R bnd 306 IPTRREbTB the SfFotected
wor kup procedures, are chosen to be the“conditions
Aming weth. silfpnyl seeyanateact i on, which shoul d be readily
recogni zed by one skilled in the art. It is understood
by one skilled in the art_of organic synthesis that

t functignal ity present Yn_yarious portgons of the RS

lﬁﬁ qrcﬁﬁ conpat i £ h the[@qugnts and N

rgactions proposed. Sughfpésfjictions to the 20 R

R™™ (6% t n ich are not_kopbabi,bl eAMes h the R Ojt'N
reaction conditions, wll bé neadily aﬁﬁ%rent to one Ha

skill in the art and h ernate nmet hods nust then be
used. T starting mat eﬂgﬁﬁs for the exanple
contaﬁped s ein are either comercially ailable or
are f rﬁﬁm& prepared by stapdard net hods™ from known

materials. For e
illustrations but not Liphtiations of the preparation
of some of the startin® elfal s 25 and exanpl es
used herein. General proced@éEHHior synt hesi zi ng t he
conpounds of the invention are as follows: Conpounds
of Forrmula (1) can be syrichaseted fromthe genera
syntheti c nethods described below in Schenmes 1-13.
The first general method shepwp in both Schenme 1 and Is

utilize a \\inreb an1d3¥%@r%a don by reagkion of  guf"2
el fher tly?ﬂjﬁqghloroac i protectedperyfiree urea 30 Hyr
R‘J‘;ﬁé’gﬁﬁato‘sd bg reaction t e pr otected urea with N

le t R ow n reacti ons are

, . M-ga
nia rﬁﬁggrhanol)ﬁ am no al ate WO R
2005/ 066 t PCTI GB20041005400 -40 or& nonetal lic o
conpl The urea can be fornmed in one st by
reaction t he unprot egh&ply ami ne with chl ordsul f onyl
| soc\.abalfony Ir MOH OR 5 NH2
socyanania H;
H
O
Scheme 12

In the case of compounds of formmla (I) where B” is NHC(O)NHE", R® is
C=0)R®R": and X=8;where Scheme 1) the starting malerisls are either purchased
commercially or produced by e Gewald reaction of cyanoacstates with various
benzaldehydes and elemental sulfir wnder besic conditions shown below in Scheme 2. If
not commercially availeble, the commesponding aldehydes can be synthesized by DIBAL
reduction of readily available esters,



Schene 1 HP CCl~ R7, HR -NH ~ 7 NH3 11 MeOH _ NH2
AlMe3 THE NNRe 10 In the case of conpounds of fornula
WO 0jioéshire R3 is NHC(O N IR4; R2 is C~) RERECTHQB2MHB)500

where Schene 1) the starting materials are either

purchased commercially or produced by a Gewal d

reacti on of cyanoacetates with various henzal dehydes

and el emental sulfur under basic conditions shown

bel ow in Schene 2. If not comrercially avail able, the

correspondi ng al dehydes cardlbe synthesized by DI BAL

15 reduction of readily avail able esters. WO

20051066163 PCTI CB2004104) 5- 100 CMRQO2R DI BAL

toluene, R -78 C sodium gdhhtonltle h O HN CO2RedERHCOO

j HO \A}Eﬁ%he@@. In the /%ase dfC conpounds of 79r nul a

(1) re (A2 tdusneNFl C(RQ) HR4—m_———t(0)5 %Hx—
) thé&'3-amo tRiCophene ester mﬁgggégg la) e‘ith
purchased 5 comrercially or mmrduced by the synt heS| S
outlined below in Scheme 3. Reaction of DVF arid

Scheme 2

In the case of compounds of formula () where (R? is NHC{O)NHR'; R ig
C(=O)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
POCl; and hydroxylamine yields the acrylonitrile, which is cyclized to the aboyementioned 3-
amine thiophene ester by reaction with a thipglycolete.

CO,R

DMF ;
POC, c! g M,
j\ hydroxytamine-HC) ]\ Hs ‘R
=4 5000 - R CH MaCMe R ™g CoR
MeOH

Scheme 3
In the case where (X=5, Y=N) or {(X=0, Y=N), the amino esiers cen be generated through
the three-step sequence shown below (Scheme 4) involving reductive removal of water from the
commercially available oxime, followed by acylation and finally cyclization to the 2-amino-
axezole by reaction of the nitrile with HCI in diexane or to the corresponding 2-amino-thiazole
nsing Lawesson's Reagent

i
P ome | o

- - HN CO.R
= Fk
B COR Lo HNT TCOR  ELN A
CH - RO
NaHCO,
M
l_g\ Il
F'hh'[ﬂ
R! NH, —1o i
HN® "COR messnns R
raagenl Ha
R O

Scheme 4
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POC13 and hydroxylam ne yields the acrylonitrile,
which is cyclixed to the abovenenti oned 3- ammo
wo Jobdieieiyne ester by reaction with a thioglycecateszobikasin

OC79 hydrouytarnine-HCI soot NC S Hunlg' s Base DWW

J @R HS NaOwve MeCOH 10 Schene 3 In the case where

(XS, Y=N O (X-O YN. the am no esters can be
generated through the three-step sequence shown bel ow
(Schenme 4) involving reductive renoval of water from

the comercially avail abl eqzaxi me, foll owed by

acyl adon and finally cyclization to the 2-am no-

088 8 ot BAE ok 18 gPferdtdS oPbdniiob Rasr bl 1) 3 ok

or to the correspondi ng 2-am no-thiazole usi ng

Schemg s SonT s E@G@éwﬁe\nﬁ@w@e fame Racing aping gsfer @emmh@@ Hor la.
The ARAEEHA Fortnatibf AR utedHorPmblrdac RENR MR dmesponding carboxylic acids

{zenerated vin hydrolysis of the ester in refluxing concentrated sodium hydroxide in methanol)
with various amines. A variely of coupling agents can be used to effect this transformation
including EDCI, DIC, BOP, and HATU under standard coupling metheds very familiar to Lhose
prachicing and trained in the art of orpanic synthesis. Generation of the fmal primary vrea 1s then
performed using a simple two-step reaction with trichloroacetylisocyanate followed by cleavage

wilh ammpnia in methanol. The urea can alse be formed in one step by reaclion of the amine

with chlorosulfonyl isocyanate.
0 .Rﬂ
NaDH %f
coupling agent R Mz
chioroesulfiony]
Igocyananta
1] a
NGOl R R
ad N N

o _NH, .
—_'—"'TH p R NH MeCH H
-d}“ TGl M,
H

Scheme 5
Hz
HE NaDH N
wg "R
R coupling agent
0

chtorosutiany]
lzncyanante

. OQN—{ClJ Ha
M |
r:F,,G" :ﬂ}’cc g o 7

H RT H fi
b, MN-pé
THF R bi‘ﬂ“ MeDH R e R

O o

Scheme Sa




WD 20051066163 -42 PCTI GB20041005400 An alternate
nmet hod for the generation of conpounds of Formula (1)

WO 085486833r i bed in Schene 5 or 5a. This gener @#CT/OBIO/005400
utilizes the same starting amno ester from Schene 1
or la. The am de bond formation is executed fromthe
reaction of the correspondi ng carboxylic acids
(generated via hydrolysis of the ester in including
concentrated sodi um hydroxide in nmethanol) 5 with
various amines. A variety-8}-coupling agents can be
used to effect this transformation including 3001,
DALShobRGR thedolibwiieTs chempcief asd Grilia the aptopdmides InStirowss or Sa

cn s Ry GRS DaR SR R ol

suhshﬂtddlﬁ&ﬁﬂd]uﬁ:ﬁﬁ Reactibewith ﬁmc:ﬁaﬁﬁnmdaa;rs,lm orrBoryidiididazole and amines,

step reaction wt h trichloroacetylisocyanate
I““E?ﬁﬁh g“%FB e PEPS armoni a i n nethanol The
urea cangal sabe forned [ one step by reac f the
am ne 10 W chI oro i socyanet e.
chl or on | soc a a e 0 NUCC13 TH hengr5 H 0
cht o | Socyanante 0 ' Schene
200810 243 PCTI CB20DJ1095400 As shownXi n W he ga
foll ow ng Schenes 6-9 and 6a-9a, the am no arg in
3 Schene 5 or 5a
Scheme &
HN—R?
Hqﬂ? {Rq' D=‘<
O=C=N 7
/ N--g8 —
0 R
Q
Scheme 6a
10
0 B
Rﬁ
O ¢
RT . R
Rl Ha A JH\ 4
st
Scheme 7
15

Ha7 j\
RI. A “MNa

Scheme 7a



can be used as a commpn internmediate for the formation
of various substituted ureas and N- substituted

wo Sassgdani uns. Reaction with isocyanantes, a®OT/GEINIADSID
car bonyl di i rai dazol e and am nes,

creation of various substituted ureas. 1°

| eads to the
O=C--=N 5

Scheme 6 Schene 6a 10 Schene 7 15 RB Schene 9a WO

ZI HOS/ 1166163 NH2 R4-NH2 44- R7 Cpl
R4-NH2 Schenme Sa 5 Rs ~R0O N/
10 H2ZN Rs NH2 RY heat

h(RE
,a% -
r1 X MNHz

Ha7
HT/Z N"-—Rﬁ
5
[+
Q fR
Y N‘RT
Y
10
NH, e
Y |
J'II \‘\ N'--.RB
R'I/AX
Q

-44 -

CcD!

R

R*-NH

Seheme d

CDI

R:MH,

Scheme 8a

H,N
2)‘\-— /Rﬂ

c ol

heat

Scheme &

¥

Scheme 9a

Schene 8 Col

~S N NH2 heat Schene 9

] ’RE
M

HN—R#*

Hozr
A e

An additional peners] process presenled in this invention involves the construction of

15  general compounds with formula {I). The methed, which employs 2 Suzukt Coupling of e 5-
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Schene 90 PCTI GB20041005400 An additi onal genera
process presented in this invention involves the
WO 005e6Idct i on of 15 general conpounds with fRETHGBI0H/005400
(1). The nethod, which enploys a Suzuki Coupling of a
5 WO 20051066163 -45 PCTI GB2001/ 005100 br ono
heterocycle internediate as its key transformation, is
shown in Scheme 10 and Schene 1Qa. Commercially
avai l abl e am no esters are protected as the
trichloroacetyl urea, follo¥ed by selective
brom nation at the 5-position with bromne in acetic
bromgdietrosycltintrmadisi eg itnkayi masfumﬁﬁnm\lmthoaiu ih BehepeQU@ad BEGme

102, Sttt o AT brlind PR e R et ROt i, folowd by
selectim lnnmmatlm e theSt pusbl o i B Frortine treaetid 9id Gm@tdm:ﬁﬁc&ﬂhﬁ[e
d to finall t

RembAF0F EERORGLE 4w wiharbort Mokl Rliohed S remszamication
}m:ldmﬂale gévagneel tsyngmfsmmexa mgamwaﬁalstmesrh @dguki Fe{aaléﬂgauﬂ%ﬁ&s are

an aLl. O UZUKI COU st e can al SO e one
then f%ﬁgﬁh ﬁﬂ‘iq %P?fﬁ?%%m@ﬁ&mpg‘ﬂl dge éﬁéﬂﬂf@l@?ﬂlﬂm’aﬂabh boronic
amdsl%rdmrhhysueﬂft@ nBfTRTBneBRHE I THY Weinkh GRYaULE &m&aﬁ%&]ﬁg steps can

as a substrate in other Pd-nediated

lize
o e e i SL RN WA S SR 186 B Bmegeiapono ester and
brome rugaarami bdth bENGERA 5s AR ISARGBSP P meiB A Ra;ﬂ sy pe Stille

roduce compounds of Fornula (1
C““P &b‘lgﬂqﬁﬂ nAggshiy; saariions wvithy allemesr o Seadueroromponnds
of Folhla ff). McOH v{)2005/06(1143 PCTI GB20041005400

CNTCEla OR
ROV Axnl &,{
Ha THF d;iﬂig{ Mam
H <o

R g "F"d{l:l-]"
RLNE ° q
Suzukl
Ef{ NH —_— R
DTN 5 S g

NHz H or Sonogashif
rgj“NH: Ha
"Pdio)-
Suzuid
ar Stllle
ar Sonogashir OR
- THF
MHa

Scheme 10

e



-46 CI OON7CCI 3 THE 4H2 Al Me3 THE AcOH Br2 . Pdlol.
Suzuki N-Ae orStle or Sonoaashirj O Schenme 102
wumﬁh met hod for obtaining conpounds of Fexmteze¢dosion
util 1zes a' reverse" Suzuld 5 Coupling as displayed
in Schene 11 or h a. A boronate ester of the
heterocyclic scaffold is first generated through a
Pd- nedi ated transformati on of the brono ureido am de
(Schenme 10 or 10a) that involves an in situ formation
of the iodide and susbsequegg- boronation. This
internmedi ate can be coupled to aryl halides or other
reagents where L is a di gplaceabl e group un
standard Pd coupling ¢ Cli ons. This inv
allows for the synt f conpounds of
for zV\hiQﬁNECﬁ‘E corregpondi ng_aryl bor c 8cids or
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Another methed for obtaining compounds of Formula (T} ntilizes a “reverse™ Suzuld
Coupling as displayed in Scheme 11 or 11a. A boronate ester of the heterocyclic scaffold is drst
generated through a Pd-mediated transformation of the broma ureide amide (Scheme 10 or 10a)
that invelves an #» sitw formation of the iodide end susbsequent boronation. This intermediate
cen be coupled to aryl halides ar other reagenis where L is s displaceable group under standard
Pd coupling conditions. This invention ellews fer 1he synthesis of compounds of Yormula (I) for
which the corresponding aryl borontc acids or esters are not readily available for the peonltimate
transformation shown in Scheme 10 or 10a.
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PdC 2(dppl x NHRL L RT ~I { Schene 11 WD 20051066163

47 6 x PCT/CB20*-1/01)5-100 I H"H RNH "POW H ~ Nal,
WO 200§/06§16AN- Rf | ' -L  R6 R PdCl a[ dPAt] B R - L ScHuRCE200:4005100

Sul f onam de conpounds of Forrnula (1) canoe forned

using the follow ng general 5 procedure outlined in

Schene 12, bel ow. Sul fonam de formation by reaction of

a desired amine wth commercially avail able sul fonyl

chlorides, followed by selective deprotonation,

subsequent azi dadoa, and-f&duthon yields the anino

sul fonam de internedi ate. Reaction as before with

tyichloroacetylisocyanate and a i a to generate a RY

mary urea followed by a Suzukp

- meditaed =<NH
upling_gives _the Sf IﬁEEd sul f onarfgle ureg, (,get 0
Hecul es gf’ ; Rt 7 Uj I-?{ :@'a:
% N*‘Hﬂ

i IRé-BI—M 4
Brioy ~’é‘:'£ N fccu N bsﬁggﬂg@ﬁlﬁﬁ £t ab )
O

Scheme 11a
Sulfonamide compoimds of Fornmla (T) can be formed using the followiog generel
5 procedure outlined in Scheme 12, below. Sulfonamide formation by reaction of 4 desired amine
with commercially available sulfany! chlorides, followed by selective deprotonation, subsequent
azidation, and reduction yields the amino sulfonamide interrnediate. Reaction as before wilh
trichloroacstylisocyanate and ammonia to generate a primary urea followed by a Suzuki Pd-
meditaed coupling gives the desired sulfonamide urea target molecules.
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Scheme 12

Subatifution adjacent to X with a nitrogen heteroatom (R'=NR''R'?) can be achieved
using the procedure in Scheme 13 or 132. This reaction can be accomplished by beating a bromo
15  ureido amide (Scheme 10 or 10a) with a desired amine,



"Pd(tl) R1-B(OR)z Schene 12 Substitution adjacent to

X with a nitrogen hetexoatom CR =W R1) can be achi eved
w0 Medg1d3he procedure in Schene 13 or 13L Thi SOTeGRI)-LINSIN0

can he acconplished by heating a brorno 15 ureido

am de (Scheme 10 or 10a) with a desired am ne. WO

2005106G163 -48 Q Y HNR11 Br-x' NH heat R4 Y Schene

13 RA NH of NHa OHVN RR Br X Rd N R7 heat

PCTIGB20 0 410 051 0 0O R7 Rs-N2 Y
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Scheme 13
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Scheme 13a
5 If the compound generaied from any of the above-men tioned synthetic methods or

Schemes 1-13 (and 1a-13a) has a prolecting gronp present anywhere on the molecule standard
synthetic methods of removal and deprotection can be ufilized to generate final compounds. The
general method employed for the deprotection ef 2 ter-buloxycarbonyl carbamate 10 yield (he
free amine product is to use a strong enhydrous acid such as ECl or TFA. This gives products of

10  Formula (I) aa the corresponding hydrochloride ar triftucraacetale sall, Cleavages of methy!
elhers to phenols or esters to acids are cffected by reaction with the Lewis Acid boron tribromide
(BBrs)in methylene chloride. Cleavages of benzyloxycarhonyl carbamates or benzyl aloohols
are effected by catalytic hydrogenation or Lhe use of Lewis Acids snch as BBra, These above
methods are well known in the art of organic synthesis.

15 An additional embediment of the present invention is directed to 2 process for the
preparation of a compound of formula () or a pharmaceutically acceplable salt thereof, which

COMpTiSes:
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OXx~NH RI20r JH1 RARA R-?11 QRt rN-ar Rs
Schene 13a 5 If the conpound generated from any of the

WO 24fdteé16dent | oned synt hetic net hods or  SchenRCTIGBBIIHANSLTD -

(and la-13a) has a protecting group present anywhere

on the nol ecul e standard synthetic nethods of renoval
and deprotection can be utilized to generate fina
conmpounds. The general method enpl oyed for the
deprotectioa of a tert-butoxycarbonyl carbamate to
yield the free amine prodd®t is to use a strong
anhydrous acid such as Ml or TFA. This gives products
of. fActingmrutnpound withfornnda JB} whergioddis rﬂgﬂﬂs andole i agtispépseable

sroup el THRkEF eI AR PRI BTG, | 00T,

5 with

wWth the Lewis Acid boron tQibromde (BBr3) in

net hyl ene chl oride. C eavag pf benzyl oxycar bonyl
carbamates or benzyl alcphgls are effected by

catal yti c hydrogenati on @) he use of Lewis Acids such
as BBr3. These aboveBriet#dsNkke wel |l known in the
art of organic, synthesis. 15 ddi ti onal enbodi nent
of the present invention is @ir ed to a process for
the preparation of a conpound ofpfornula ) or
apharmaceutically acceptabl e salt thereof, which
conpri ses-. WD 2005f 1t 667681} 49 PCTI GB200a gt 05400 a.
eaGtd und with formula (IA) wherein Ais

%ﬂhl enf';/ an E’Iiﬂ?g a di spl aceable group such as -OR

- CQzal kyl or hal ogen vvher@fn R is a hydrocarbon

radi cal R* )‘l‘H

R7
(V)

to vield a compound of formula (V)

1%

Vi

b. reacting a compound with formula (V) with 2 boronic acid or ester

to form a cempound of formula {J); and

is

¢. optionally

i) converting a compound of the formula (T) into another compound of the formula (I);
andfor

it} forming a pharmaceulically acceptabie salt thereof.



5 wth an amne of formula (1V); to yield a conmpound

of formula (V) 10 Rd (V); b. reacting a conpound with
wo Joehaska (V) with a boronic acid or ester to HEMEBANM/005400

conpound of forrmula (1); and 15 c. optionally i)

converting a conpound of the fornula (1) into another

conpound of the fornmula (I); and/or ii) formng a

pharmaceutically acceptable salt thereof WO

20051066163 -50 PCTI GB200-1/005400 I n anot her

enbodi nent, the present invemtion is directed to a

process for the preparation of a conpound of fornula

( 1 Qbthe: SRRURRGE %‘;&&bﬁtﬁnﬁﬁﬁ(ﬁfﬁ abtdedsd hﬁ:rdcb‘s@.rfﬁqﬁa preparstion

whi ch COF%I‘ISGS . ‘reacting_a conpound of fornula

of a ¢opupoung of formpula(} ar 4 ipErasrutisally |eerable tdhasrod Wash comprises:
AL LR e i

r emdicalng a conpound of fornula (VMI11) with an ami ne of
formula (1V) R NHR7 (I to forma conpound of
formula C); and c. optionall 'OR

()
B S H
l::;\'f:4

5
(VL)
with a boronic acid or ester to form a compound of formula (VIIT):
10 b. reacting a compound of formula {VIIT) wilh an amine of formula {IV)
=13
i
N=H
R7
(Iv)
to form a compound of formula (I); and
c. optionally,
15 i) converting a compound of the forrmula (I) into another componnd of the formula (T)

including removing any protecting groups; and/or
ii} forming 8 pheomaceulically acceplabls salt thereof.




15 1) converting a conmpound of the formula (1) into
anot her conpound of the formula (1) including

WO eee163g any protecting groups; and/or ii) PEITAGBREL-HO0SI00
pharmaceutically acceptable salt thereof. WO
20051066163 PCT/ 6B20041005400 -51 Ina still further
enbodi nent, the present invention is directed toa
process for the preparation of a conpound of fornula
(1) or a pharmaceutically acceptable salt thereof
which conprises: e. reactiny-a conpound of fornula
(CC) wherein Ais thienyl and R is a hydrocarbon
In peiil curther smbpgimentythe ipresent invertionrisdies tek ol padesefobdis ereparation

f : 10.b.  reacting .
of e oS SXIRANID o bl fodrblardolibo s iesh S itgrses:
8. Jepglings cofmpoyand oRTortoida () wherein A is gy Lleodl Rofs efhydmtdrbon radical;
(XI) 15 ( c. reacting the qj)rrpound of formula (JQ
with a conpound sel ected from conpounds of fornul as
(7:11), (XL 1) and a carbony)at®Pbn reagent or (X V);
WD 2005! 066163 (XM 0 R4LTH~ Na 5 PCTI CB20041005400
(XIV) to formm corrpow la (1); and d,
optionally, i) convertling conpéund of the fornmula
5 (1) into another conpound Bi}the formula (1),

wilh a concentrated hydroxide base to form & compound of fornmla (3);

19 b. reacting the compound of formula (X) with an amine of farmula (I}
RE
Y
N-H
R?

(Iv)
to form a compound of formula (XI)

15

¢. reacting the campound of formula (XT) with a compound selected from compounds of
formulas (XIT), (XIII) and a cerbonylation reagent or (XIV);



10 including renoving any protecting groups; and/or
ii) formng a pharnmaceutically acceptable salt

wo Jobeieds | n an additional enbodi ment, the prrEseCB2004/005100
invention is directed to conpounds of formula (XV),
(XVl) and (XI') useful as internediates in the
production of conpounds according to forrmula (1) is
R4 R4 (XV) (X' WD 2005/066163 PCTI GB2004/ 005400 -53 Re
gRlL N2 W wherein R is aryl and R4, Rs and R7 are
as deflned in formula (1),-#&is a thienyl ring and R
is a hydrocarbon radical and provided that the
compound of formula (XI) |s‘pq1 3-Anino-5-(4 5

chl or o- phenyl ) -t hi ophene- rboxyllc acid
[ (114, 21t)-2-(2,4-dilluor phenyl) 2- hydr oxy-1 -
met hyl -3-[1, 2, 4] triazol -l gyl -propyl]-am de. Ina

further enbodi ment, the present invention is directed
to the use of conmpounds of fornulas (XV), (XVI).
(XI), or pharmaceutically @meptable salts or an in

vivo hydrol ysable precurgor iip the manufacture of a
conmpound of formula (1). 10y invention will now be
further described wth refeﬂence to the fallow ng
illustrative exanples in unl ess stated

ot herwi se: (7 tenperaturesgagi glven i n degrees
Celsius (C); operations ar rried out at room
tenperature or anbient tenp&ature, that is, in a
range of 1 B-25 C, (ii) orgd@nic solutions were dried
over anhydrous sodi um sulgsdt € evapor ation of organic
15 solvent was carried out using a rotary evaporator
ender reduced pressure (4. @ﬂv}BO nmHg) with a bath

tenperature of to 68} (1i1) chromat ography neans
f | dhmeheyrrened P :8Mi ca gel: thin |ayer

¢ hy ospaegIRaPhy
i) converting a compound of the formula (I) into another compound of the formwla (1),
including removing any protecting proups; and/or
ii) forming a pbarmacentically acceptable salt thereof.
In an additional embodiment, the present invention is directed to compounds of formula
XV}, CXVI) and (K1) useful as intermediates in the production of compounds according to
formmla (I}

(] IRE
OR
s,\ S NR?
Br~ Xy~ ~NH By zr-\r
o” N o NH
R4 R4
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(TLC) was carried out on silica gel plates; (iv) in
general, the course of reactions was followed by TLC
WO Wpsa6ded d 20 chr omat ogr aphy/ nays spect r oscoyT/GBIMVB)S i

and reaction tinmes are given for illustration only;

(v) final products have satisfactory proton nucl ear
magneti c resonance (NWMR) spectra and/or nmass spectra
data; (vi) yields are given for illustration only and
are not necessarily those which can be obtained by

di i gent process devel oprreﬁ%: preparati ons were
repeated if nore material was 25 required; (vii) when
given, NVR data is in the f mojﬁﬁdelta val ues for

maj or di agnostic protons, gi in part per mlion
(ppm relative to tetrane sil'gae (TMb) as an
internal standard, dete d at 300 MHz in d6- DVSO
unl ess ot herwi se stat &g’ 2006%%066163

PCTI G1320041005100 -54 chgmi cal synbols have their

usual neani ngs; sol,vent ratiq was given.in_ . . )
where{pdt 5 vl 4 Ry qod R, jarg asggpmed i (B & isgpipienylringand R a
hydroRPlAS 3ditdDadPhrb-RAS Bat the biMpBus? BFRdlS(XL) is not 3-Amino-5-(4-
yaroB rop AR Ue (D mRp & () (D et L omine >
chlororpheny ﬁaa@)ftﬁ@s}web@wbawﬂ HAR B2 3esifnsrepleny Drdrhy desmy-1-

e O R i . a) flesh chronmat ography on
mﬂﬂ]yﬁ Eng’gﬁ&‘?ﬁyf? apré]gﬂ? Ia%?&fl ash chromat ography on silica

gbl e fushergmbsdimedo the presens knveytiondpdirasted b ths sz afipompounds of
ormu B RPRRXTY (7). oF HERBasch Bty BN sel ¥ Flboiiofidants
precuBiGh dgatmmpiwperfaconpoundaf érrun)T)G | son semi prep HPLC
ST 0 05 AT PR
examaesdh ohichy udless (Bted dtherwisdnt or oacetic acid) as sol vents,
O 20, et s B S S A8
tempegtiture bhathiadt neniyiechtre, ittt GA\in ethge ofd8@5aCE; et her di et hyl
{1} et h%;g;anin solutions were dried over anhydrous sodium sulfale; evaporation of organic
solvent was carried ont using a rotary evaporator under reduced pressure (4.5 — 30 mmHg) with a
bath temperature of up o ﬁlsl "C;
(jii) chromaiography means flash chromatography on silica gel; thin layer chromatography
{TLC) was carried out on silica gel plates;
v} in peneral, the course of reactions was {ollowed by TLC or liguid
chromatopgraphy/mass spectroscopy {LC/MS) and reacticn limes are given for illustration only;
(v) final products have gelisfaclory proton nuclear magnetic resonance (NMR) specira
and/or mass specira dais,
{wi) yields are given for illusiration only and are not necessarily those which can be
cbtained by diligent process development; preparations wese repeated if more material was
required;
{vii} when given, NMR deta is in the form of deltm values for major diagnostic protons,
given in part per million {ppm) relative to tetramethylsilang (TS} ag an internal standard,
determined et 300 MHz in dg-DMSOQ unless otherwise stated;
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25

ELOH et hanol ;
DCM di chl or anet
wo zhbodsidret hyl am
55 Exanmple | 5-
acid -aze au -
hene- 3- car box |
(12.7 5 nL, 10
cyanonet hyl ace
(3,2 g,100 nmmo
(lung's Base, 1

20 THU t et rahydrof uran; MOH net hanol ;
hane; TFA trifluoracetic acid; and

ne. 25 WD 20051066163 PCTI CB2@@idwids4@5400
Phen 1-2-urezdo-Eh' o hene-3-carbo lic

lam de neth | 2-ami no-5- hen Itho

ate. To a solution of phenyl acet at dehyde

O mol) in I M (150 nL) was added

tate (8.9 nlL, 100 nmsnol) and sul fur

1), (b] [owesh by diisopropylethylam ne
7.4 mL, 100 mmol). The resultant

(vidi)S US PEIRSi QD syriBitiadé @by ubudl Aedhidhar K yel | ow to brown

with an exot her

m The reaction m xture was stirred

) over #lymE relie WabsiHen iBABRMS R (2 15PBYct i on was sl owl y

x) add eﬂuvﬂeﬂﬂ’%%lﬁﬁ

precipitate for

g&g&ﬁpgﬂﬁsiﬁmwﬁ-ﬂ&g] rring. An oP&white
an

me was filtered after an 10

() addi HreighBaseiidiiapeopyisthylomive (IAY. The resul tant sol i d
(xii) Was gt}ﬁﬁcfaﬁﬁijo e oRlpBRRls G ONR QNN ore Bt Bore oFdiedBi8wing

Et OA Hexancs
methadsypound as an

to'yield 232g (100% of the title
off-white solid sH NVR (d6-17Ms0, S

& 9 et Qo bofgnafhiggl> 7,53, ™ T B0 20

ES) fiwb-tleauatograiy 2aailicn gel Beipp Isen (ComhiTashieeparation Jysikmi-c

et Ryl i Thit

9@“%%%&@5%@2”}?@“ 3. Zég.m.?n%}g[) in

Mol aghvich@omAt)grephy o difiexl g Nsihin Bl tagc@GEpdm) ica nyktamt er

ort g spiien REEL sRRIEN iRk 4L BadDREA] My d000mm, §

5pm T ams whidt {0019 twifmomatatie abidpénddostnadintle el tifiubryascdtio atid) as

hal f of the _or

i ginal volunme. The pu3 of the resultant

Sﬂlv@ﬁo%m&%ﬁe was adjusted to 3-5 by the careful 20
(ovi) kol bwidg Qb brétiliohs havdBBendspd:Whi | e stirring. The gumy

red precipitate
achi eved by
priggmct (11, 59,

filtration afte
drE#%¢ in a vac

12,48 br s, IH;S

7.33, m 2H
(AMOH ES, MrH3

THF
MeOH
DCM
TFA
TEA

was filtered a}nd dried. Purification
opFaniiAted ByYa¥ boi | i ng hexanes. The

Afhsh9Xoraidet Sol ated in pure form by
r cooling to roomtenperature and

i ovemi ghL "H NVR (d6-~"MSO, S

SolyliBerm 211, 6 7.41, br s, 2H 6
722 s 1fi; 6 7.17. m 11-1), LCMS
stirgipl,

tetrahydrofuran;
methanol;
dichloromethane;
triflucracetic acid; and
tricthylamine,

Ly,
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25 ten-bu | -3-am noaze ane-1-carhox | ate.
(35)-azepan-3-anm ne (5g; 43.8 mmol) was dissolved in

WO 20080666f anhydrous CHi Clz and cool ed to - 78PCI/GRRINGDOSI00
stirring wwth a magnetic stirring bar. In another
flask N-(tert-Hutoxycarb(nyl oxy)succini nude [ Boa- OSu]
(9.79; 45 mol) was dissolved in 50 nL of anhydrous
CH2Cl z. To the stirred solution of the am ne was 30
added the solution of the HCCIthnlde over a period of
10-15 mnutes so as to keeé the reaction WO
ZI Hi 51066163 -56 PCTI GB200I/01)5100 m xture at-78 C
while stim After the ach was conplete, the
r eac5irpRnyIRBuitddOMRR BRI deROR)-hENRE AR 2N
then stirred f
reacti on was conplete by TLC (Nlnhydrln Rr O 3;

meth zilnnilma@- Huo 8 35] Tmesaiuﬁiﬂﬁ ﬁgde (12.7

queous | ayer

ml,, 19§ W&ﬂ%ﬂéﬁnﬂ&maﬁeﬁema@@v@w@m (888, NADEmwhcind

m@%@%m%gﬁu C@ fi l%%%%ﬁmgng—ﬁm?%ce%f @%&{mu

mmol), é@!&ﬁ%ﬁult@tywqummmw elydumehbul m@lﬂc&smézrmwh:m Diotherm,

ey 8 N i, 5o v

to watgr, (3800 ) while sfiring An off-whil; pracipitat@fonned ardliay filtk@€A MEer an

o oSGy of tide e skl Sirab e it oot tusrpaoraphy

(8102, d A 20% FtOdgy Hmmbatcewelﬂ[& _Eg (HOb4) 0 thegidds gbipoune bs an off-white

"~ solid. Z‘Yﬁﬁbgﬁag@gDW%j %ggﬁqﬁg 5. :Buaf}:?.yﬂ% ALk 5924 5, 11,5 7.8,

m, 1H($§)?3?s 3], LoAde (APEE, Esaargaxyhate (75mg, 0.34 mmol ),
1- hydroxybenmrl azole (HOBt ,70 ng, 0.51 mmol), EDC

(71 mg, 0.34 mol ), and N-rrethyl m)rphollne (NwWM 0. 15

z-amjﬁﬁ-s-@ ﬂnm.anhgggg.naﬁﬁﬁmmnwﬂ é&ﬁ dr'nfeithyl 2 fino-5-
roomtenperature. e SO Uthﬂ\Ng
ﬂﬂﬂ?’éﬁ??ﬂhﬂ% W&bﬁxm@ €3.08n%P Engad in M?&Pbﬂg&mla wangdded (8 NeOH
(zum%ggﬂ%ﬁﬁét ed vﬁlﬁ Et OACW% ;ﬁ% ang %lﬂkn {%e co%imnle'% thterial
was gehe YR ALE @%@-&%t'ﬁmﬁehéﬂmweﬁ @dmsmudum ggbuwintti alimt I of the
oI1 S x -
oS ht ol B O UL SRS A ARG 1 s 50

additicyrod @y PQG)II (r&ﬂﬂ L) wihiilectitringn Thsagmpmyfr@ipmﬂpm;e veas| Aliared aﬂd dned

pi 0T R AR o B B 06 3 085 e
Eﬂlﬂmdﬁfpluhfmmbs«ﬂJMDniﬁbr aamreﬁﬁ.ddq,gm@mammum
oveumighy” S5 MBS 170 e 0 30787 T o s 0 Rt n, 20

87.22) N1HIH .57, 8 @?ﬂgmsl(ﬁzpc@%#mm )1H S3.16,in, 2H,
61. 74, m 311: 51,56, in 2H, 61 42, s, 4.5H: &1.38, s, 4.511;

8 1.36, in, I1i), LCNS (APCI, ES, Mr11=416).

ren'-bﬁl{ﬂ&ﬁaﬁfﬁ%ané@acérhuﬁm {35)-azepan-3-amine (5g; 43.8 mmal) was

dissolved in 100 mL of anhydrous CHzCl, and caoled to —78 °C while stiring with 2 magnetic
stirring ber. In another flask N-(teri-Butoxycarbenyloxy)suceinimide [Boe-0O8u] (3.7g; 45

mmol} was dissolved in 50 mL of anhydrous CH»Cly. To the stirred solution of the amine was
added the solution of the succinimide over a period of 10-15 minnles so as to keep the reaction

c
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25 fart-butyl (3S1-3-f{ [5-nhenyl-2-0 [f
trichloroacelyl)anm nal carbonyll amno)-3 Ihien 1

wo Mediekal am no axe ane-l-carbo late. To a SPOTHEBRON4/ANS5400
solution of tart-butyl (3S)-3-{[(2-
am no- 5- phenyl - 3-t hi enyl ) car bonyl ] am no)
azepane-| - car boxyl ate dropwi se (120 ng, 0.29 mol) in
anhydrous THE (3.0 nlL) at roomtenperature was slowy
added trichl oroacetyl isocyanate (0,15 nL, 1.15
mol )) dropwi se over 5 mn.sgAfter the addition was
conplete, the 30 resulting cloudy solution was stirred

mixihr@ &t -8 il hRemhesRlitbntedi camplee] it takion vk ABGved to
The WD 2095/ 066163 PCTI GB20041005400 -57 desired

wernpiogaere tempssigp and thenystiged &5 98 additionsl #Hrergmiil g reaghiopayas complete
by THOYRbYAEL RPD. 3,18 116 NHIOE, NROH: @iﬂ;@% dxﬁeﬂrsdana@&mamas

re-concenfrated and dri ed under hi vacuum

washed with §0 migef Hee dhe #aucpysdayseyes 'wa&t Riamkbais by the addifion of 6N
Na{}ﬂté!:lﬂ EthdteH 9Reh Vs QABQBL]S Fhe n%cm waddied roﬁ#eﬁ@ﬂziﬂb;

2r om nocar bon am no -3-thien 1 carbon
ﬁltera%andauwhaﬁém nacys fosdd tpmeélﬂe mmmuml BHh viggous oil {3.1g, 54%).

Nmf tm%%g’%gg%?hﬁaz(rﬂél g@ﬁgﬁ’ Gf: d2.54, m, 1H; d1.54, m, 35 d

1.34,amgi 3F5 A-132% KiSER 1] ldambﬂﬂyLﬁﬂ%{ aERdhE=215).
-carboxylate (0.29 mmol) in anhydrous Md -1 (3 0 m)
vvastreated V\nthasolutlon of NH3|n I\/b()—|(2 M
y -g,L'A.LJ__u_Iﬂ' 1] = ,| Ll‘ Wihcanmyy g me EEEL e -SEr .';, TD

TR TR T AT N ——
tert- lgngﬂqasmeamiaeazeﬁuic-ﬂ rarhogylata €7 5w, 0.84 smhal)l 1~hyMHmh
mogzw@o'u BB ASRL 002 S H RGBSR o5

ml, ]%ﬁ;ﬁdl})l\//ghd: ?aﬁf tok niéhﬂretbwuf isﬁtmkmmmi’gltf algban ;ﬁ(ﬂé@&mg'p TEO4olulion was
i yifh Wje! GRS Phorbitio igerdjes sepeipicpsh 3o age. Hiepeignitog
bﬁh layt ivzs g:cgraﬁed guthﬂ?,tﬂﬁﬂ(lx) dnd &gn é]:tHe mﬁ:liingg ofgatic E'xtdﬁls viere pooled
A it VoA TP il A ol 9 g HlusOl el me

r.:nnc%mtﬁi%d unBer vddukin © yleld# brerilidd E&Hﬁcﬁnﬂl%& &forﬁe&ﬁjﬁ&nlumn
L MS (APLZ, ES M'l'H 459 5- Pheny]| - 2-ure

mﬂﬁéwgﬂahﬁb%ﬁw K%Oa&“oﬂﬁﬁsﬁ é\céﬂlﬁsﬂﬂ} ‘arﬁ‘-&e‘““ ?’@ (51%1 plrthe e
co %%m Ao %mé bHWLR{dE-nMSD 87.65 5, 0.5H:8 7.56,d, 0.5, 7.5, 5,

33)-3-[1({2 [(am nocar bonyl ) am no] - 5- phenyl - 3=t hi eny[ )
0. SPkéﬁHényEﬂaWﬁﬁ]daﬂéHaﬁéﬂﬂ m&mér?oiﬁb(yﬂﬂt & 7190, hig, & V196 1H; &

s.ou filg e 108300 i i PSR P ek B Al o 19

5, 4, ﬂMr 1.46, o NE), TIPS APCT, B8, e S 6) Eﬁagﬂmﬂgﬂ g dgli5t5, MRAH).
at roomtenperature. Due to the hygroscopic nature
of t he salt form the sol vent was rem)ved under

tert-NaGHEAR-3- he '~‘" d
concen ra e
phla - evlige, Tt i SRS BB E-[C-

1RO 3-8 é(:ﬂ!’nQ &- ‘f’-%ar‘ﬁ t8 Brofwib| fz% 0.28
el 5 A R
mmngl) io: mf@)rcb@g THF (3.0 mL) at room temparamrl: was sluwly added tnchlumacetyl
isocyanate (0,15 mL, 1.15 mmol)) dropwise over 5 min. Afier the addiiion wes complele, the
resulting cloudy solution was sfirred for en addifional Th where after a precipitate formed. The
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brs, | H, S8.44,d, 1H, 88. 00. s, I H;, 87. 56, d, 2H, 67. 39, F, 211;
87.24, f, 1H, 67.02,brs,2H, 6 4.37, in, 1H, 6 3.30, m
WO 36616 3. 21, in, 2H, 8 3.08, in, IH 6 1. 9%BCTHGRABE &0
1.84, in, 411; 6 1.60, m 111), LC M5 (APQ, ES,
MrHA59) . WD 20051066163 -53 PCT/ GB2004/ 005400 The
foll ow ng exanples 2-7 were prepared in anal ogous
fashion to Exanple | using the appropriate starting
materials. M5 in the table is MtH unl ess noted. Ex.rH
NVR (300 MHz; d6-DVBO, S ppsd- unl ess Conpound NaneMs
No. ot herwi se noted - (4-Chl oro-phenyl)-3-1.14 -1.61

desir¢d prodit s dbtfifled ty. @8ccpihtich dﬂ}he%uﬁénnmae:%cum Thx: re.mdue was

- ci da-fhiaph 2- 25
dﬂ““‘% %hﬁ“gbgp ne“%ﬂ%"ﬂéé@%ﬂ ﬁ??ﬁd&?&ﬂ‘%}gha‘tﬂr(cﬁuﬂe pT'EFeI?fP%HGFlWES used in
the nét s@p withoutPtrifitafion 10GMS (L1 BS M-I;’Hémg}l 1) 7.48 (d, 2

H ]methyl)-anmide.59 (d, 2 H 8.10 - 8:38 (in, | H)

9,86 (s, 1H)(4Ch|or0phenyl)3160 1.74 (m | H
rerf-lz?l aLirozleq artb Ay | T )
1"‘-"@&%&1%@@ Ef5 ’é’é’rb&fb'(l 13 'EEHE5‘P]I?E}M? 49 Hz, 1 H 4.10 -

bedoh Amitt) . .

({I( Po'?ca(:gt%l} ﬂ]gﬂ:@%lxaﬁmd) 3"9113%y1!lcarbz::d}rl} %!]]Iﬁg)asepglé&} -gurbgylare

icyclo

d
(025l st MgOR £40 Bk Wes ipatedzuitint esteloplog MPio)s MeDET2 0 M,

3 8 e et O e b
Cancgntg@ne af thq: repftiog Mgt Bbwlltl@gi‘a@l‘ib qdegisid pt@judt abTvifte bAlid.

PM&E@ | uor c %W gdﬂ% (%0?%026?1% %%g&%ﬁmgpwm as

an off-ghitgsetid dm gaqgd yield idy G twe stpp peraemsivad H0mg, F§%). 'H NMR (ds DMSQ,

o 11.43 A0l PR e et Gatlar a1l 1L Ko

7.40, It.ﬂﬁ?&ﬁ%lﬂﬁaﬁgﬂ Hi 5, 2H; 82 105 m, ﬁsﬂ)aﬂz%ﬂ, o SHL; fﬁ’aéﬁﬁﬁ 18; 8

348, o DRnY 'Q)gu,?g 3'%?15g§¥605', 3515 a3 14 wp, sggi,§r1§3ﬁ 5, 4.5H),
LC/MS (APCL BS, M+E=459).

3-Phenvl-2-ureido-thlophene-J-carboxylle acld (S}-szepan-3-vlamide. To a stired solution
of tert-buty] (35)-3-[({2-[(aminocarbonyl)emino]-5-phenyl-3-thienyl) carbonyl)amino]azepane 1 -
carboxylate (90 mg, 0.196 mmol) in 1, 4-dioxane (4.0 mL) was added 4.0N HCl in 1, 4-dioxane
(4.0 mL, 16 mmoL). A precipitate forms shortly and the reaction is stirred for an additional 4h a5
room tempereture. Dus fo the hygroscopic nature of the salt form, the solvent was removed
under yaguum. The residue was dissolved in methanol and concentrated under vacuum (2x) to
vield and off-white splid. Recrystellization from using 2-propanol gave 60 mg (80%) of the
hydrochloride salt as 2 white solid. "H NMR (ds-DMSO, 5 10.9, s, 1H; § 9.57, br s, 1H: 5 §.28,
brs, [H; 6 8.44, d, 11, § 8.00, 5, LH; & 7.56, d, 2H: 8 7.39, t, 2H; 5 7.24, I, 1H; § 7.02, brs, 2H: §
4.37,m, 1H; & 3.30, m, 1H: & 3.21, m, 2H; & 3.08, m, 1H; § 1.99, m, 1H; & 1.4, m, 4X1; § 1.60,
m, 1H), LC/MS (APCT, ES, M+H=359}.

P



Phenyl - 3-ureido- 93 (in, 1 H, 3.30 (m 2 H), 3.39
(dd, 2 1"1), 4.71 (s, 2 thiophene-2-carboxytic acid
WO @66 (s, 2 H, 7.44 (m 3 H, 7.64 (dprcaEitdzo04/w0sio0
8. 00 {s, 1 (R -2_auuuo-3-hydroxy "'S.27 (s, 1 H), 10.04
(s, I H propyl)-am de Phenyl-3-ureido- ,96 (in, 1 H),
3.15(m I H, 3.37 (m 1 H, 402 (m 1
ophene- 2-carboxylic acid 7335El), 4.77 (s, 2 H), 6.58
(s, 211), 7.35 (m 3 H), 7.55 (d, 2
(S)-2-am no-3-hydroxy- 7.965%s, 1 H, 8.19 (s, | H),
9,91 (s, | 13) ropyl}am de WO 20051066163
The B@%@%&W%EMH #i3leRgdus fashion to Example 1 us 1he
L~LST- 3- Am aa- axepnne- | - car.6onvl } ~- avr Rdi n- 0- vl - t hi ooh
appropAiate SiAting JRAeriake (IS 1 ﬁﬁ##d%ﬁfr*ﬁa}wlf&ww— di ngy Ith| 0
bane Jrtarna rsle o a m X& ]
B 2- fEamyp WQﬁ@yl ) laMisn 0] E])#brm Lothl op eneMg Q“I“%f“

No.

te [prepared as [

N 4. .40

xgnpl e 15] (0. ﬂﬁelgﬂ.ﬂﬂlﬁlmhol)

nnnnnnnn

U’-I' T IUI )

anol|) in

RS
nrdido &Ml )

s heat ﬁi‘?

wéw

ey ;/e.

S o-Bi%hens-2-F1 NVH
211), 7.80 (s, 113)

carbeeylicgcid §h-azar |
PRSpZLAbEs 18k it

o G e T S e, 208

kui, £ 31 2,958 BESARCH N B35 m#&aanrxez 2H)

Bl ¥

\ Ta‘mtdppmsmﬂt a8e T

? 43%. 2H)
mymsmg, 1 ®he

Bt g Gl Xdm. ¢ FY 146 - 2-11
2
o %{)igh)iz(gméo 9& ﬁgsgﬁwﬁjaﬁl

(ETTLAQHF. A 7B)4. L0 ‘?5(11131&915 {5d H)
[Peees g it ot iy 10

anhydr ous

Ss(ﬁthd;qrmpwas%- 78

“ﬁ"ﬂ; I n gnot h¢

oxycarbonylox;
c&t@@!ﬂ?hmmﬂ)[(%)& Sis 84 ¢

(4-AubldpretyiyRBedufl- 4t | On

3-y1]-amids

122 <93 Gui, RGOV 24 B0ty AED IS - 3.81

s S350 (b D 4y 463 o B9 639
-5 2(mG @ H}LT Edfl:ﬂ mﬁimﬁ@l‘@m 2 H)
Pés (B0 L 2 ¥8%.07 (d, /=9.61 Hz, 1 H) 8.16

(s, 1 H)

(R)-2-Amino-3-[(5-phenyl-3-

D 44 (5, 2 H), 3.13 (d, 1 H), 3.28 (m, 2 1), 3.42 (m, |

ureido-thiophena-2-
carbonyl)-amino]-propionic

actd melhyl ester

,3.53 (d, 1 H),3.58 (s, 3 H), 6,62 (s, 2 H), 7.40 (m, 2
,7.58 (d, 2 H), 8.07 (t, 1 1), 8.21 (s, L H}, 9.96 (s, 1
}

5-Phenyl-3-ureido-
thiophene-2-carboxylic acid
{{R)-2-amino-3-hydroxy-
propyl)-amide

335

2,93 {m, 1 H), 3,30 (m, 2 H), 3.39 (dd, 2 H), 4.71 (s, 2
), 6.66 (s, 2 H), 7.44 (m, 3 H), 7.64 {d, 2 H), 8.00 (s, 1
FD), 8.27 (s, 1 FI), 10.04 (s, 1 H)

5-Phenyl-3-nreido-

iophene-2-carboxylic acid
{5)-2-amino-3-hydroxy-
ropyl}-amide

335

2,96 (m, 1 H), 3.15 (m, 1 H), 3.37 (m, 1 10, 4.02 (m, 1
D), 4.77 (s, 2 H), 6.58 (s, 2 H), 7.35 (m, 3 H), 7.55 (d, 2
H), 7.96 (s, 1 H), 8.19 (s, 1 F}, 9,91 (s, 1 H)
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added the solution of the succinimde over a period of
10-15 mnutes so as to keep the reaction m xture at
WO 2008066BMhi | e stiaing. After the addition wasPrCDGPR®BBYsIN
the reaction was allowed to 20 warmto room
tenperature and then stirred overnight or until the
reacti on was conplete by TLC (N nhydrin; Rr0.25;
0.1:1:10 NH40li, MeOH CH2Cl2). The reaction was
diluted with CH2C12, washed with saturated Nall CO3).
The organic |ayer was dried9ver Na2C03, fi Itered,
and concentrated in vacua to yield crude product, To
this residue was added AEQadpIt in di oxane (100 nl)
and -n‘ratedrhn_vaCUo. drochlorlde sal t was

1H) 823(br s, 2Fl),
'.|".. 3 1&4'@qume

3o th
methﬂm)[(manac%:t{oﬁmaﬁh& -5- amﬁzz.ﬂ:(t eﬂata-barhéq.r 2&’[@ m%&%& in ErarBle 15]

(ﬂlﬂggbﬁ%e@dhé@l )@Sﬁr-ﬂﬂaﬂﬂj')me%@eé mdﬂetumdsm@ny(@?g.u
mmol) & DMIYU PHCAFR YD @m(m;muﬁ PR ROoh AletelQrefeons

stirred sol ution of béenz

mixhuge Was heaigd %%wawwpwew@mgl while siimitg The 120%0n was

cootel 0P (o St petone ot bochs 30 Itinody
Prepld> (5549% M) eﬁgl) Hadh. D6 dFde & give tsgpwﬁuwﬁas €hfoad, sCHR 140 Tipe 50%).

| I
HNW‘%PE?%WE%“O ot MR IR0 G I8 SN 330 LR . 2,
3.85 )-NePHBAAPEL IMeH=2T8And coacentrated to yield crude

product (18.0 g) as a dark yellow residue.
Recrystalllzatlon from hexanes gave pure product (12.

) il &AL I B e(?éb-laz&]hgn -3 i 10 d ;If@ﬁﬁhnl) was
dm%ﬁ@ ﬁ%@em%%% Pt Wi dooteay 2g ‘Chnfit g iy Bpamei
stirrin@ropr. Iaipndth @ WlagloN-(Beddy)oxydativiy oD suckthiisdd f)bz- OS] ENG ghies

mmoly i BVl 1y b6 B B2 U Brond Brifen? bl e sofiB5 b the amae wes
addedsie mh;tmmlﬁdmsh@chﬂmnhln&a&q:&ﬁ@d bE X0ar500iyited k®as(td kech ths robélion

B3 ol e B e

warm\te Ael temp&amm‘inﬂ)ﬂﬁd strPdveafiht @flﬂﬁ!dﬁ:@%ﬁn@ﬂ% doftfilete by TLC

cvinpi B Gty 1T Ref B ot Thopaneien wescivisd wita e

washsdaﬂﬂmﬁﬁﬂ&:ﬂdaﬂmﬂaﬂ@mﬁmﬁ/hﬁér%afaHﬂe:[’éﬂﬁ'%{&ﬁ ﬁnéeﬂm
98%0 mhlch ﬁ Uﬁed |n the hext step wth olit

_.!. =Z13h

concepialeG indgeuodR ¥l Choxttis residyg “@aadqﬂﬂw N HAY in(dipxane
(100 Jﬁﬂ)]ahd camc%ﬁtnistﬁﬂ m'vﬁﬂuu &h@gydrﬁﬂhlulﬂié Ealt %as‘lt@%{gml}ﬁéd %crﬁ_%tcﬁé lo

give t@@m : cognpynd an (cnpemna mlmmé)g, AG6)- t BENMRUEDMSO;
8.30 (61(5351{}1*&(2{3%55, 260,735 (m, SH), 5.10 (m, 2ED), 3,83 (m. e}ﬁy:f 48 (m, |ED, 3.28 (m,

| nocar bonvAa -uvri

3H), 1@5@@1{3 1.75 (m, 2H), 1% {m 2H), 1 % (m, 1H)). LCMS (ES, M+H=249)
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30
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vl | carbamate. To a solution of nethyl
2- ((am nocar bonyl ) am no] - 5- pyri di n-4 yl Lhi opheae- 3-

wo BfRese! ate (140 ng, 0.50 nmol) in anhydr ouscTHEB2O#005400
m.) was added a sol ution of [Me2Al- tert-butyl
(3S)-azepan 3-ytcar' bamatej] (3 equiv) in THE (4.75 nl)
(which was prefornmed by the addition of Me3AL(2.OMin
hexanes, 0.75 nm., 1.5 ranol) to a solution of

ferf--butyl (3S)-azepan 25 3-yicarbamate (320 ny, 1.5
mmol) in 4 nL of TFIF at -8BC foll owed by waning to
room terrperature and sti rri ng for an additional 30

be ' +bemutdar i -earbutyloe. Tas sstddschition of

t at { Th [ j
R L TR N e
200 mBE Bthch@d NaBiekh, MMMcsmﬂmywﬁsmoqﬂﬁm.ﬁ Hoe0 (11.0 g, 50

reaction. The resultingbi phasic so V&?}ﬁﬁ\ﬁg‘ﬁeﬂm
mmol}, @Mb’ﬁﬁﬂé%ﬁf YHldn dbhe fereiop s § “ﬁﬂhﬁ [ Eproom
temperdifie. TRE Vaper s Qép%ﬂf@,ddﬂ@dhber@@@h ﬁ[tdm&lﬂﬁ nmmmdm
aqueous er was extracted with E@% % aﬁ:x
yield erudermiredygt (NDOZ) 053 G Y8 wHeTiep Regrypaliggiay fHom 6“5&"'“1’“”
prﬂdu%&aggg%ﬁ)ﬁt m& %WSHW&JDM%@; 785 (M esmnsl 80l{rh, 200,
ation gave a range sol
507 @28 3 GA UMDY IB (R0 [ 55 OB APILICH? (. GFoitm. 1 30

v of the title corrpound as a yell ow
im). & S0 d%%(’%@d MtH=460). 5 13- - Anei no-aze

one-1-carbon 1 rIdht 4- | -thin teen-2- | urea
rerr-béﬁ;'ﬁ ?é—%‘%ﬁé @F%!hamgte. Tf) a_sn‘la%l.;-/ﬂr ?f o 1{3SP-3 é(rerr-

hutox?dmrtmn}'lﬂe)nmne]a:)npml earlswlatee:d? £l it mml)on Me&H A% m)) was

coc R B 500k et

afﬁxemﬂm)nmmf hydmgenmﬁ dGlresulian stideatazsLuord H@mlght at I mum tempeTature,

e L
whﬁ@is{ﬁjgél{)ﬁt él@a’]ﬂmlflﬂepﬂimmrn:mﬁwm mgmwlmgm 6.6} {d, 8H), 3.41 (m,
2, 155 .2 S Nk ARty R D B . P, 1 s g, 1.8
(m,1ﬁj4)137aslaﬂg)rnmdt&mmm+¢%zm;m 8.09 (d, 2H), 723 (br
4 (m 1H), 2.98 (m IH), 2,82 (m 2H), 2.03

(m 1H) 175(n| 3H), 144(m 2H), 1.22 (at, 1H).
feri-by 26k, Mii526 03 {di@viyi9-thicapibtab an-3-
-

by sl 3 FERCET IR KT
?%@W%ﬁ?%ﬁ?bﬁnm?) ‘TE: added a solution of [MezAl-
mr.r-bgh@ ﬁzegfagrﬂ-]qugﬂ\ggg@b equiv) in THE efll- 5 mbL) (¥1lincg was pm¥nn:uad by the
addition of MesAl (2.0M in hexanes, 0.75 mL, 1.5 mmeol} 1o a solution of fers-butyl {35)-azepan-
3-ylearbamate (320 mg, 1.5 mmol) in 4 mL of THE at-78°C followed by wanming to room
temperature and stirring for an additional 30 min) The resulting light orange solution was stirred
overnight at room temperature. The reaction mixture was cooled with ice and a 10% aqueous
suluﬁun of Rachelle’s salt was added slowly to quench the reaction. The resulting biphasic
solution was warmed o room lemperature and stimed for an additional lﬂ. The mixfure was
diluted with EtOAc and Ho0, lhe agueous layer was extracted with BtOAc (3x) and the combined
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[3-((S)-3-Am no-az(-, pane- 1-carbonyl)-5-pyrazin 2-yl-

10' ophen-2-yl]--urea36l
WO 2303 (68)633- Ami no- azepane- 1car bonyl ) - 5- pyri m diRCI26H1004/005400

1llophen-2-yl]-urea361 WO 20051066163

PCTI GB200- 1/t 105400 -62 Exanple 12

5- Et hvnvl - 2- ur ei do-t hi ophene- 3- car boxylic

acid (S)-azopan-3 ylam de feet-butyl (3S)-3-[((2-

am noearbon F am no -5-brono-3-thien | carbon 1 em no

axe ane- 5 l1l-carbox late. 4 -a solution of

nmet hyl 2- [ (am noear bonyl ) am no] - 5- br onat hi ophenc- 3
orgamteEdhaxty hatcerdsRedopith BaD, &ei6e idll dMad EOaMvEncka

3, %ml@ in Lal‘??(t%'ydr ous_ THE (20 nita‘Lk;ﬂ Jas addegn\(%%ggaﬁalﬂ
ornge ARl | Epridcation by FapLot (O e MeChh Bo@dl 1 % HiF) gave 60 mg (21%) of the
tifle coBBdund-28 HivBIRRE iU C.OMT@EYMEALSdp). i n THE (preforned

by the careful addition of Me3Al (I'OMin hexanes, 9
m., 18 nmol) to a solution of Bert-butyl

3-()3EAmBr e POARZERADER PR i-Bidphe B 20N dhBa Eﬁ'{?'r 5.
. 10 0 at 0C and SubSeq g afgq
amingagepayd-yHeaPpoyl A yrdadt-yiiddieppdures) Tolzwtiredsoluion of tert-butyl
teir] . H . . g i j
Lo A GRRngory ing g AR S B M caroagent
(60 mggd-13 wenpl) ind adeo Bl ywas addpd ¢RNEEHS 1t ¢slintcuen(] Ml & mmol).
: i1 .and H2Q th
The S RO R B R Bl e
conceaimibd wulsr wicyum () exyielddhestitleeompmensiine dn offivhite 2@, (95 inges0v).

L ' . ' I l,]
5 NARTAEPMBE, MR B0 0L 3, A28, Sl A Sy, 260, 123
(br s, JEN d-0dH{m, 1K), &S Son )R 82 és, ﬁg}, mﬂf {m Vi) lla?s@.h,i 3%1% LG MB 71,
- 1 N rbonvl ) am nal - N- | -azena

1.22 @ﬁl%ﬁ%?ﬁrﬁ%ﬁml Vi) et MDA ophege-%-

carboxam de. To a solution of rent-butyl

3= 2- i ar bonyl ) am noj - 5- no-3_20 ,

¢ e et 1 PSR e SR baindibyas Exieiple8 pyne the
approfirife stamihy mewrrislsy DMVE (1.5 ni), Pd(PPh3)4 (10 nag),

€ rer-e—eaded—hR—a—m-crowave t

£ 1Dy "

Tz Y ube and the
Examplel || ¢ ngyfn' Xt Upe \g@%ﬂ@g[ﬂged with nitrdg®H €FHngless

Nemips. Tri et hyl am il 0.92 nmmol ) |and )

trbnethylsilyl  acetyiyne (65 L, Q.46 nmol) were added
anfi-((8e3-Aasind-tdepgredacdhony§isheidiesyheat d to 140C for

9 1200 ceants in a SMTH PERSONAL CHEM STRY(r) 36
Mcf%\?@ﬁ'&' Y HHE reaction mixture was 25 dooled to rt

A

ang, par I rloned bet weer C_and_ O —tjhe—agqueous
10 a@eﬁ%sﬁmﬂ pasping %’e?%}%é?w%% and the i ned
or théophen-2yi)raedt s were washed with H2O, RQrine and dri ed

(MySO4) Fvaporation gave a dark brownloil. The
1P [3{{8)-3-Warsnoise parier] -taienpB$tpysinedin whilhoyt any further
361

thiophen-2-yl]-urea
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purification LGWS (ES, M11-379). WD 200511} 66163
PCTI CB2004100- 9400 -53

wo R0e8YgaV| - 2- ur ei do- t hi ophene- 3- car boxyl i ¢ a®cd/GB2H4/003400
(S)-axenan. 3-ylam de. To a solution of 2-
[ (am nocar bonyl ) am no] - N-[ ( 3S) - aaepan-3-yl ]-5-[ (hinmeth
yl silyl)e~nyl] thiephenc-3- carboxam de (0.3 mmol) in
dry THE (It) nmL) was added a solution oFTBAF (5ni, IM
in THF) and the resulting orange m xture was stirred
for 2 h at it The reactiondg#i-xture was partitioned 5
bet ween Et OAc and H2O, the aqueous | ayer was extracted

with Et OAc (3x) and the Exa@plgidl organi c extracts
wer e vvashed W|th H2O, . brine and dri d . .

i sol at ed after purl f| catl on by Crl | son- HPLC as paI e

brown solid (7 ny, 8% over two steps). LCI M (ES
feri-hutvl (35e3- sinoesnbanwiaminol-5-bromo-3- thmnﬂ}cnrbnnﬁanﬁnniazenana—
1-cm%ul&§a§' )% %ﬁh&{wﬂ ﬁétﬁflﬂ[&‘dxﬂ%c&ﬂoﬁﬂfh%ﬁﬁa]%—lﬁéﬁ@@ﬁﬁh&:& 3-

ni neri di n- 3- th trichl oroac am n

carbqytabeprepargéragegrdinie t- Bﬁmﬂ iildamseﬂﬁa@renl} Wﬂbﬁ'@wﬂrﬂﬁo@ﬂ yul)

w%@%%ggﬁg{“%w i n an ydrous '?’ﬂgr?%G 15 nmL h\%—aﬁmmxyhm]

in T}lejmfumlﬂdd:bﬂthtr@m@dﬁﬁﬂlhumﬁf@ﬁaﬁai?eﬂMmh@%; A08. hwnpl) toa
sulunsn!n()\f'{rg'r ﬁf\‘cglt{'jﬁ fﬁfu‘n&g %}51? Q}'latagg E% oﬁdiﬂllb R of THF at

a preci or ne e reaction
o°C ﬂﬂlsnhseqheﬁﬂr staringatatf for Umins) ﬁ['heacsuktmnfﬁll@m:é!rtmwrﬂe stirmgglcat it for

00 3SR o SR A 0 i g gt v

addes slooiicClo queis:h tisardaction.t Tie migure mse[p.muunhbhﬁttwwzmﬁt@ép rebldz0, the

Ly Ir—

with BRO Fhvirering dge CANEBOR D Brapdretion gavaa pﬂmi.rm]lmcm lihf Puorific iy by

Gl o A S 20 GBS R St whi sl KA 5
M+egH4ag).al acetic acid (146 nL) at O'C was added slowy
a soI ution of bromine (3 equiv) in glacial acetic

acid (38rrL) The resul ti ng cl oudy soI ution was to 70C

3. ek 6
d d duct 25
can e 3o b G SRR
mezwc&h@%iﬁh@g& ﬁ{ub-qfi:afhﬂﬂﬂhte\(mlﬂgm 3 sfnBin dEBMF (1.5 mL),
Pd{PPhxh (B T we Te? lgd i sHrroRp b 29 YRR s
: om@%{&gﬁ Eo??:? @% 'Enethyl (130 L] 0.92 ol and trimethylsily!

or nacet am hoj car bonyl }
amtﬂmer{ﬁ) um D phmnel)Averanddok gmhhereeulﬂy dapig mBcterermiey heared told40°C for

1200 ygvndbnn Sk ERaRUNEE e 006 By i Pl s

cuulE:Pﬁndr?zQJd a&ﬁma&d Hegné%%ﬁ@mamm e agfBa6Rs taer wiR SkitRttd wilh
roauct

EiDAc (3x) end é:lﬂ uumhmed nrgamc extracls were washed with H,O, brine and dried (MgSQy4).
Evaporation gave a dark brown oil. The product was used in the next step without any further

purification. LC/MS (ES, M+H=379).
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WD 20051066163 PCTI GB20041005-900 -64 white solid. 'H
NVR (300 MHM417M50-d6) S ppm 9.35 (s, IN). 8.10 (5,
WO 056686300 br s, 2H), 3.82 (s. 313); LGVS ( B T/GCBO04/005400
M+H=280) . Pert butyl
S7-3-ff[3-[ (am nocar bonvl ) am noi - 5- br onp- 24
hi envi }carbonyl] amno i eridine-|l-carbox late. To a
sol ution of nethyl 3-[(am nocarbonyDam no]-5 5
br or not hi ophene- 2- carboxyl ate (1.6 g, 5.7 nrnal) in
dry THE (30 nmL) was added -é3sol ution of [Me3All
tent - butyl (35) 3- am nopl perl d| ne-| -carboxylate] in
V2 xthiog 023 epanyd-ylasmidid 'd 4 @iutieh of 2-

T T I

ca:hmmil de (03 ﬁhEl)ahdﬂ'SmFd €L0anIt) vens ﬁM|atsblﬂlﬁnﬂB$TMF (SmL, lljl‘.l.i[l)nTl{F)

0 ion was stirre ature for 15 m S

and e SR s B s Lot 2 PR e R g P

betwde EO AB endSHI, HechqQaiE Hygias m&ﬁ@mﬁs ) e@d thbRembined
reaction m xture \maé cgglﬂeddngtgg |c§ and saturat ed

OTRATLGFXIFERTS, F e W 2Q begg g 4R Qa) Bvagoratiemears Brown oil.

The creﬁmtubﬁ@mﬁhm R oXitdd o@teMRSificitin by mzaaf-ﬁrwa\e?ﬂe bRk ¥0lid (7
and H20, c;?Meous | a er vvas extracted Et OAc

Mg, 3(”35&‘5“%‘6*"“?3% hic extracts were washed
with H20, brine and dri ed (I\/gSO4) Evaporati on gave a
pal e orange solid. Purihication by Gl son
(5% O x+95/ 01l OI\/ECN) Eyapple 3de desi red product 15

1% 2 VHZ . 1.

ﬂe@

I

snluhgwﬂe@tbﬂkﬂamamhmher@ﬁwhmlelalﬁbhﬂﬂ. 123 mmlltlh Irmhy THF (216
mL.) ﬁ&rz@ﬂ&l l%l }?ig% fﬁ?ﬁ}raﬂ&g %Iﬂ g ]Sﬂr ﬂﬂ)&ﬂn% Elu&rlm £ pn.ArBud lﬂ?zﬂ min.

@am mas eerhpiets. &) preninii te)foMacd raod the2eachiomestinicH damab @dgifignal Lh

rdi r
N T T T
(99% off-whiée sotids Theproduchwastsed {ndh@nd steprgyithdht Sy furtodr)
el e [ 0 am.xture of water (3 rat) and 1,4 25
F8Rane T ‘gg)'sol uti on was degassed under | ow

methykRsbuotn mBd[ {1 'h]llﬂ@ﬂntvlﬁhhhﬁﬁ-hm@ﬁmlﬂuﬁf@ﬂﬁe-}carhug]nte. Toa

iy Rk Dol e

8, 29 b alnel) i6fplaclal £éetid 4did QU6 ML) B € a¥as dddedUdlow TR REKEAUFomine (3

e e S Sl o

whmgmm&wﬁmmmstcememlrvqn& d@ a&d:gﬁmmeha Q8 isdbAaly was
sol i d _was subjected to filash romato%ﬁﬁfyan sil’ica

collegted by {3 iratiny agy gt Bt wosharWIa P A mideryasmum. LC/MS
[Es_ltht{emmje over 30 mn gradient. The main fraction

methyl 3-[(aminocarbonyllamino]-5-bromothiophene-2-carboxylate. A solution of methyl 5-

bromo-3-({[(trichloroacetylamina]carbonyl} amino)thiophene-2-carboxylate (12g, 28.3 mmol) in
dry MeOH (60 mL) was purged with gaseous NH; at 0*C until the solution becaroe clear. The
mixture was stirred for 20 mins at rt and evaporation gave the desired product (7.8 g, 99%) as
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WD 2005! 066163 PCTI 6B2004100s400 -65 contai ned traces
of triphenyl phosphi ne oxi de and was resubjecled to

hr omat ogr aphy under the sane condi t ipgfTaCE2004/005600
w“{g{”?@reh‘ﬁa light yellow solid (916 ny, 88 %. NS BS+ 463
(M4-j); tHNWR (CDC13, 300 MHz) S 10.35 (s, I11),
8.30 (s, 1Il), 7.43-7.28 (m 313), 7.05 (:, 111), 5.91
(brs, 111), 4.79 (brs, 2H), 4.05 (m 1H), 3.53-3.55
(m 211), 3.36-3.29(m 2H), 1.89-1.49 (m 13H). 5
(.Route B) f2EE. Z

-3-chloro-3-(3-ti uoronhenyl}acrvl onitrle. POC13

iy A AR SHAS  p1 e 79

3.32(333@&51%@5&1%%2@]@ After the additi on vvas
corrpl et ed 3-fl uoroacetophenoue (8 587 rrL 70 mol ) was

nmmg@g d¥$1¥ d{%%ox lgxfﬁgmaﬂe 'I%I?: R%gﬁ%f\ﬁhﬁggﬁﬁ%wﬁéﬁﬁa&%] -5-
bmmtlﬁmﬁmﬁslmbmht%r‘]ﬂl ]ﬁ@é\éﬂ nymoly ngley ET'IH (#HmwLywa Rﬁ'ﬂdﬁi a sc@@n of
e R AplraSipBiflhe L ARl T BR R ES BRIl Bretocmed

by mahmwna:wn[mmwﬁ, 34t 1sinol) teeambhgion of setbutyl (39 -

R B e

solutiol Qvak ktirteirat {ibs %mﬁﬁaﬁ]i‘eLﬁJr Mmifnnﬂlﬂm wailting deeysydllaivanintion was
et hy aget at.e §6Oi Eclﬁf: sol u&h &%%I?Iget%“& cPuled with ice

and s];ﬂlfufe%t‘]:ﬁsuﬁl ﬁbﬁ Qﬂmmﬁblha { slt vy addl'EH & @Iehfhl\ﬁi r%utﬁnnenﬂdmhm was
as C romatogra y.on silica ge
pextionsd Bemy e RTAC a8 FAOL by FRBReIvEE oy g ity Ei0Ae B and e
combthAdrgRlc ﬂm Rare g st ith e of Eﬂﬁdnﬂﬂn%@d@ﬂbq'} Pk pdatimtbave a
was evaporated to dryness. The resi due

pale mzwhéll‘uziéﬁﬂmﬂéﬁﬁ (SR ATEO-M ﬁ#vﬁ)thq qgsired produst
(1.0 %‘H@%P% et sl EpNBAL ga@u M%m@ﬁln"@&@ P@;aﬂuﬂsﬂm 7.89

300
(d, LM, ?'17[!112.42H)74 ﬁdr(rq,rﬁimmz (s 253, z('gd 1d Cn, 3571 L v A, 570 G, 180,
1.52%@)(?9‘;@ gﬂ} 434 Qm B LS gaggoxvl ate, Sodium

by weight (3. 29 nor nm al ) was
di ssolved in methanol (6 nL) and nethyl thi ogl ycol at e
(1 34}.5;';:1 ‘ '_7'7 AN E1ON '." -B- nl@-the
br own=s0 ~Z7-3-CNl Or 0- 3-( 3-
fl uorophenyl hignylider nOJHps - BALE
added in snall portl ons gu&:l} resul ti ng cream|li ke
mass was heated at 76 C ef lux for 20 m n. Ethyl

naer
tert-Butgit (A5)e3 -{(6B{(MoinovaonaBaiaido]-5-bromee2-Bisng) } subprohamonniprgidine-1-

et Y2 BT S o a1 ) s
cesivif] e bitated IVNT oy, £.56 mmumav.re(rﬁmissnh)egl ihmixing afivetenEgniowd 1.4~

ciocpa B mLd g SO B e R RO e o Bl 0

. tetralds triphenylphosphine was added (259 mg, 0.22 mmol) to the solution and the colorless

reaction mixture was healed at 75 °C with stirring for 1 hour. The aqueous layer was separated
ang ethy! acetate wes edded (20 mL) and the resulting solution was dried over MESOy4 anhydrous.
Afier solvent eveporation Lhe residual solid wes subjected te flash chromatography on silica gel
(40 g) with a 2-5% methanol in methylene chloride over 30 min gradient. The main fracticn
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WD 20051066163 -66 PCTI GB20041005400 fl ash
chromat ography on silica gel (120 g) with 20% v/v
WO 2l0BAMs1eE et ate i n hexanes over 25 min. The fpeBaGB2004/005400 .
fraction was the desired product that was obtained
after evaporation of solvents as an off-white solid
(2.282 g, 60.5%. M5 ES- 250 (M1); '"H NWR (CDCh, 300
MHz) 6 7.36-7.24 (m 311). 7.07-7.06 (m IH), 6.76
(s, 1H), 5.48 (brs.2H), 3.84 (s, 3H). 5 Methyl
3-1(am nocar bonvl ) am nol - 5-3-
f1 uorophenvl)thl onhene- 2-car boxvl ate Met hyl 3-

cmtiénﬁdatgﬂ&c(fi&i[ﬁbﬂbdpﬁﬂpﬁiﬂﬁl?@x)%&&nﬁ @Jﬁ@ﬂﬁ%%%ﬂﬁthéméﬂ c@ﬁm&a%? g%?hy under
S LSS0l Ve N r ana was CO0Ool e

e sy dspalRER  aBE5% SBE Sl ol el 81 8 5265 Qat Dt vam
(CDO,300a81A ddad s\, L), 5530 &/ AH07.809 e, Bﬂ)”}%tds‘t%éﬁgﬁgll (brs, LH),

al l owed to reach room tenpérature overni'ght

475 thrg 2H),)A-050muaH). 3o 355 (ovdED, 23t 396n2H)y £69-SI.496(re 13H).
evapor ated render reduced pressure. The whil e residue
was suspended in nethanol (200 nL) and 7M ammonia in
met hanol was added (3 nlLf{R@die®yol). After stirring at

evamlﬁl%@ - IJ lﬁ}nf gc ﬂlgi h u&gﬁig(laﬁ%%lg‘i;g%gﬂmaﬂdﬁm

DMER1.7 enlp G8Rimumclyamitbsstinfienia dodling Ml nfaetph%]tgé tg%}&aﬁ}&bmam 5C,

| owmed | . d
AT e A e o i phRIc g 1 ) wa acdd sy

The 1€t 9790 5 .
e sl e 555 g

194@/"’]2)3' ot e it

(19.4¢%2, 289 pymol)y Adlar epchs pdditian the temperatarwasallowed ocrise i evolution of
(el ) Srini vl . . .

= (3 aﬁgﬁ% ?fgii%%%nmﬁnoc a@%g rtlb} I'I@tgrrlﬁgﬁ%ﬁlg ghﬂ%ﬂffhﬁ éfﬁgs%ﬁ'y‘fh)“

reeched ] e A e Meoriawed e sioapd renisolidified, Watsibeosatiésd slowly

- } nocat bo am nqj -,5-.(3 20

e D R 0 A8 et it s p th e (61,89 L) e
the sohdsvﬂtd mmﬁm i:u&ta'ﬁ-dﬁ:] (n?g m%ulm;ﬁ wes saﬁb&_skac} MaSO8 athydfdus and
5 ution er t.- hu - 3: am ngpi peri di ne-
civef Y bl o§ lrod 8 ol 2ig) Whe ff ek pebissd g Bkt ) v
chrormepkaptly be sitid:Bsel( 120 @) With 8B lebi Syl D

, o |a)8gﬁas 2) et @0 s R O Sl bk AP APl
gmﬂ%dhﬁﬁ?ﬂ%mayh%ﬁéaﬁwdta@d piae cyppengied dsdrynes Ehp atsidie was

Szt § it ' I\F st | h
T e o I $ S B o B B gy T s
ES+ 1% éMikd)s ?ﬁM(@Dmmawtﬁs?.ﬂeaﬁel(melm, gakt7.Then, 1H), 6,04 (s,
1fy, organic | ayer was separated and the aqueous |ayer was

extracted with ethyl acetate (2 x 20 nL). The conbi ned

organic was dried and sol vents were evaporated under
The. resi dye was t| ssol ved in ethyl

nhen ipnher ranlg@ah %

dCEl dl E Wa =0 "vlv Ao 91 §Pl'|l {(“cm zé% b}r

weight(3)428 mal, 1§ mmenl) Ras dQolvky) in MdthRb] (641 =08 Iﬂﬁ@ﬁ% &

ol 1§ﬁiﬁ“m e}'i or.a]t iti%-ri]n t tf,e I:[ si due \Nadgmsub' ecfed toO aas fat
- 15 Rt s g‘%h‘i'? stifring. 1o |be bown solution (32,2}-3-chloro-3-(3-

flucrophenyl)acrylonitrile (2,724 g, 15 mmol) was added in small portions and the resulting

cream-like mess was heated at 76 °C under reflux for 20 min. Ethyl acetate (60 mL) weas added

lo the cold suspension end the organic was washed with weier (2 x 50 mL} followed by a dilute
solution of bleach (50 mL) and saturated aqueous ammonium chloride (30 mL), The organic wes
dried over MgS80; and solvent evaporated to afford a brown solid. The solid was subjected fo

e T e —wn = - — - I
A —rT A e, T - P —— -
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30 on silica gel (120g) with a 50-70%ethyl acetate in
hexanes over 45 mn gradient. The late eluting WO

wo %@gﬁ{ﬁ%mco 67 PCTI GB2004/ 005400 fracti on wasriGEm04/005400
esired product; tern-Butyl
(3S)-3-(([3-[(am nocar bouyl ) am no] - 5- ( 3-
fl-uor ophcayl ) - 2-1 hi enyl | rar honyl } am no) pi peri di ne-| -ca
rboxyl ate, that was isolated as a glassy solid (724
ng, 39% . MS ES+ 463 (M+l); 'H NWVR (DVMBO-4, 300 MHz) S
10.02 (s, 111), 8.29 (s. l&h- 7.96 (bzs, 1H),
7.55-7.42 (m 3H), 7.24 (t, 1H), 6.67 (brs, 11-1),

ﬂash%hlz;ﬁna i’ A gﬂ)ma %l (léﬂ 2 %ith 26% 0 etiffacetdte Sickareé oe¥l25 min.
The @EBﬁ‘ﬁm@ WS Hhe émuw rmduqy Ehef wes Qﬁﬁﬂt@ﬂ glighesaperslignpd solygrtyas an

DE“?]:?'% ]gd{d{z[Qgi '( am @olc\:,}éﬁonyl ) ani oflw&CPF&o%ﬂgp q ; 33_? 24

(m, 3H)1 mw?luﬁa(nbom;lﬁ)?ﬁ@nmmmmmmyaan{a;armoxyl ate, (916
.98 mmol) was dissolved in 10 nmethanol (7 nlL) and
dM HCl in dioxane (10 nL, 40 mmol ) was added while

Me : alyi ?_Earﬁu laftho]{5ha-Thakrsjibe hgﬁd—l—&:ﬁgu ste. Methyl 3-
ours. e sol.vent was, evapoy.at naer _..re .
%@ﬁﬁﬂ@ﬁ&ﬁlﬁw@ %%fﬂh@ﬂ@éﬁ%{%a%ﬁénfq WmHBt“'ﬁéHBF“ egln dry THF

and m.e)maled rEVARPRTL fHedorh oS liYRGSH e qlsu $ b/, PF BRHMEwAded with

~repeated 5 times to yield awhile powder. The soli
stirripg gndthe sattinacwas sllewadde reagipronm)tempriataie| ovamight AMaghanol (10 ml)

4
was B OBy B B AL ] o T B A Ty it psicus
was fBpdaged BaGetidnpli(E00 mb) s N DNBORidin methanalrzy afBiIe@ {(D8L( 3| mmol).
ti%on% %@W%F%fﬂi%e‘(zﬁuf %ﬁ)g'}l@fts 1-5&'? %Jﬂpfa@';ed n@hggess to afford

2 wh(tb pmﬂdﬁlﬂhﬂ wlgb@n'}rderiz.raﬁ SusBentidd {orhot m@efpnol 21OOL Par@21\¢wred to cool
to mEﬁ"]r%F% ]-Eh SFﬁgh’Eﬁr Cl %ﬁd’a{nﬁiﬁg%@ﬁ%‘éﬁr aE%oxv y Wl%lmd powder
(28419, tgmgpfmlscﬂm—zas ia): e NME (DR Ovwhs3d0Qdtes 24 &, 1H), §.33 (3,

rent - bu
15D), (738730 (%(%D[ (-Ahvd @ Hdh 180 AprfoP B8 ol or

t hi enyl | cer bonyl ) am no] pi peri di ne- 1 car boxyl at e

ﬁre ared as in Exanple 13] %—d 0. 25 rmoli5
fert-Buiyb ({[Sf{(a@nn@ayhm%wiﬂ@] ﬂw!l"emhsnﬂbl-"@i‘-‘w

AR %ﬁ%,ﬁ Qatq;gq; 8 Hﬂ,g]g, ,{,ﬁ}gﬁ@o 0
ear ul hgné% %% was I&e g% W %% nltrc'mBg for CS)-@H
ncropns)hispbsns Aoy e T 4zwnal) see diariverlias THE G L ape

cootdl 1618 S0 Sl e sty lmoperklife- Khtbakifyd B g6 mt. 0.6
mmcﬂ)’\lﬂ mne(m indt) e eookdsio Was P@ endriirietisl:Gsinum A inrbgeenbo(s mL, 10

g NS ACHEE 41 PRV OE NG EPRBTIIZD e LAV A Tiapravigusly

prepiived Ehlaucﬁlqsfléﬁw:qri TOfrHGH tHeRoRitiexRaEheblat 21D fo} 4 hdibe The cold
resulting cloudy solution was stirred et rt for

reaclioq IH%‘“WIE’F%‘UEB iR 206 pqusays Rprbellersgly Theeueani tayer B*Paseaﬂfﬂfﬂd
and B2 b§ueRbLRRAE w8 bitthetel With fethGPdce @Rk (B% 20 mL). The combined organic was

dried and solvents were evaporated under reduced pressure. The residue was dissolved in cthyl
acelate and was washed with aqueons 1M KHSO4 (2% 20 mL) end brine (2x 20 mL). After
drying over Mg50, and selvent evaporetion the residue was subjected to flash chromatography
on silica gel (120g) with a 50-70% ethyl acelate in hexanes over 45 min gradient, The late eluting
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WD 20051066163 PCTI GB20041005400 -68 G | son

(5%1z0 s. 95%1R0 McCN) gave the desired product. 1H NWR
WO 085®60Bh, DMVSO- D6) S PCT/GB2004/(H03400

ppml. 46-1. 64(m 2H) 1. 74-1. 90(m 2H) 2. 68-2. 93(m 2H) 3. 09- 3

.32(m2H)3.97- 4.13 (m 1 H) 6.67 (s, 2 H 7.33

-7.38(m2H)7.70(s. 11.1)7.77-7.87 (m

111)7.88-7.98(rrr, 1 1-1) 8,09 (d, J=732 Hz, 1 H)

8.21(x, | H 8.62 (s, 2 H 9.91 (s, | H); LOM (ES,

M+11=40 1). 5 Exanple 15 .&7-

5- Phenyl - 2- ur ei do- f hi onhene- 3-carboxvlic acid

ﬁact@ﬁﬁmﬁ)tmiel?éilgﬂ@mﬂuw gﬁfglfiﬁyﬂﬂﬂlfﬁ% g”“’ﬁgﬁﬂﬂf“ﬂ l}axtmﬁu]é%-{}

- - 3- |
ﬂ““ﬁéﬂlﬂ@i ;igf& yﬁ@mﬂ wjem ey thiteas mhwﬁ)ﬂsa glassy
suhdmh%ﬂgﬂﬁrhﬂﬁsq-ﬁllﬁ?hh@f)o%ﬁhﬁ{ﬁfﬂdﬂéécﬁaj AR5 ﬂﬁprtQ 1H), 8.29

thin hene-3-carho | ate a stirr sol ut1’on

(s, 1He¥AY (bre 180 he5-3.43 imn3H), (12 (ih i) 867 fors,0b)) BT 2{bpy, sRp -2, 72

(m’lﬁlEl %15@%@]16?%&%}& OV\A )leagdrerrjmlt 2| CLPO?QQ_ZS{SFS

i socyauate (2 equiv.) dropwi se over 10 mn- After the

EI ggdltlﬁ BEE gérgb%lpthe resltl cl oudy sol ut | on

boxylie ald

Bmﬂr(m&f-@{ﬁ![(aﬂmw:mnmﬁﬁ §-(5-hedrepHeapy@d. The desi red
joﬂuct was obt ai ned gﬂar%i’ tration and dr i ng under

R #minglpigadiopl 0§)!4F"P GAOIe, il §9 romal) was dewived inq

0
T e et St ey
the Sqluhqﬂﬁwseuwi for Faqurs, EnBIVepiNPS RY3POESyd Widlt-ttthiced prEssuze and the

t
o A o RlT 1200 and o o ryaess, Thispropsaf v g
tes; ip Fishieauhi popdet Ek%cdzﬂew@ QIESC(INGQ in 38te6( Lfmpl))and filtered and solvent
ves SAREOPU LRGPt ithe SR AT DRy v

M§ l:'tSé‘riﬁ-“v (). " AR unmaomﬂu)mm B‘EHE 6200, o) fb(cm}miazﬂ (5, 1H),

52 BRSSP, L0 B LR )

2ZH), 2.9)-232 (] 210); p.8parssdimneH). - car boxyl i c acid tert-butyl
ester (28.5 g. 142 mmol) in 200 nL of THI? at -78 C

followed by warmng to roomtenperature and stirring

for an additional 30.m Exahfr 14 esul ting Iight orange

ol u on_Was s |rred overnlg at r(l)Iom Idenpeiratum The
3 1 . " B DAY . |

Ll

e HR 18 HA S Ay SR TI R

aqueous soI ut ion of Rochel le's saI t was added slowy
A fladkoweq Ustid e wil¥Or=2 ORI Q615 503 { PG A S 22RB 3 80ind 0 bromoe-2-
thienyl} cerbonyl}amina]piperidine-1-carboxylale [prepared as in Example 13] (100 mg, 0.25
mmoal}, luhenzula:liﬂn-z-},rlbnmniu acid (44.5 mg, 0.375 mmol), Cs;C0; (285 mg, 0.875mmol) and
Pd(PPhs)s (2.0 g, 5% mmol) and was purged with nitrogen for 10 mins. Dicxane and HzO were

added and the resulting mixfure was heated to 90°C for 2 h, The mixfure was allowed to cool fo rt
and the mixture was filtered and the filtrate was washed with EQAs. The organic leyer was
washed with FL;O, brine and dried (MgSO,). Evapomtion gave a yellow oil which was treated at
0°C with a sclution of HCI in dioxane (4M, 5 ml.). The resulting cloudy solution was stirred et 1t
for 30 mins wherenpon the solvent was evaporated to afford e pale orange solid. Purification by

ot
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-69 the reaction. The resulting biphasic solution was
warnmed to roomtenperature and stirred for an
WO ﬁggbgﬁll@,nal | h. The mixture was diluted with Hgi@ésoamhs400

O the aqueous |layer was extracted wth EtOAc (3x)

and t he conbi ned organic extracts were washed with

H2O, brine and dried (Na2S04). Evaporation gave a

pal e orange solid. Purification by FLASH Bi ot age MPLC

(Si 2, 5 50-70% Et OAc/ hexanes) gave 10.9 g (69% of a

l'ight yellow solid. 1H NVR §£CDCl 3, 300 MHz) S 11.26

(s, 111), 7.55 (d, 2H), 7.34 (t. 211), 7.24 (s, |IH),

A g i o g oo
ppm LG5 ME.64ARCE H) E34 - M98 ABH) 2.68/62 85 (mB) HLD0Sred.AY (m, 2 H) 3.57 -
4,13 [k { G0k 87 029 B Y b a0 OLCAEDOON 3 R AT %, 1 1) 788 - 798 (m,

of "2-'am*n
1 Y RIOGRYed gz BzchHPBRY 6, & ER@i6d (syetEe. o 1e(st 1eH); LMD (B3, M+1H=401).
equiv) in tetrahydrofuran (B vol,) was added dropw se
iricbloroacetyl isocyanate (1.05 equiv) in
tetrahydroforan (2 vol . ) Exdmpld 05 C; keepl ng the tenp
I d

1d hi w th
%@Mﬂ over ed

nor e produéuﬂé ,,;Q.-Eg.n 7.20 (d,

1L), 7.10 {d, 3.35 (br s, 2H)).
LCVMS (ES, M+H- 345). n@{lﬁy? |é_gprom) 2 chi oroace

amino carbon I am no tb| o hene-3-carboy Tate. To a
sol ut| on_ of met hyI

amino)thisphene-3-carboxylate. To

2 m?fm aRhb bms\ﬁflmiﬁ@s&gm'ﬁhhéu%@, ey b B s i T 1
lacral acetic acid C was sl'owl y added

(5.0 a, Y et mmp,in gahyerays T (@@ @E{lﬁt@f ¢ i"”’ﬁ-‘-‘ Yoty adiled4eiehlpreaceiil
muc}(aaahv, ® ec%v rd}@pmséwe} 1@ 'H&Nﬁ%ﬁhﬁbﬁ Qs H@tﬁ:lﬂé e iz

oomte at'ur e overnaq? desired pro
clnuqmut@ns'@s Flityedviprancdiitienal &b atypomilsrppestirg wharﬁdtﬂﬂf@ min &

e
gvealih;ht }Ehﬂﬁw@thild 8.7 ngﬁ%) "EONRR((BSDMIOHE- 4255, br selfh 511241, 5, IH, )

17308 }@%5%% 11-[25 b9 5 PEPENL S8 1 SR £2.953 S, LomMs

(AaP€T BStMiraRhA0acet yl ) ami no] car bonyl } am no) t hi ophene- 3-c
ar boxyl at e ?75 0 g, ) Was treated with 30 saturated
nmet hanol -ammoni a (10 vol.) at room tenperature under

To a%%%?%%%%%%?ﬁ@?l& %ﬁﬁﬁhlnm&ﬁ%ﬂm kakBehyl}amine)thiophene-3-
carboxylate (15.0 g, 35.6 mmol} in anhydrous THF (200 mL) was added n solution of [MezAl-3-
(8)-3-Aminc-piperidine-1-carboxylic acid tert-butyl ester] (4 equiv} in THF (200 mL} {which
wes preformed by the addition of Mes Al (2.0M in hexanes, 71 mL, 142 mmol) to a solution of
(8)-3-Aminc-piperidine-1-carboxylic acid tert-butyl ester {23.5 g, 142 mmol) in 20{ mL of THF

at -78°C followed by warming to room: tempereture and stirring for an additional 30 min) The

resulting Jight orange solution was stirred overnight at room lemperature, The reaction mixture
was cooled with ice and a 10% aqueous solubion of Rochsile's salt was added slowly +o quench
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reaction was stirred for 3 his at RT and a m xture
di ethyl etherl iso-hexane (1A 10 vol.) was added.

WO InsacemddXt ure was then filtered and washed w BET/GB2001/0G5400
I so- hexane to afford the desired product as white
solid. The filtrate was concentrated to recover npore
product (49.0 g, 98%. rH NWVR (d6-DWVsO, 10,20 (br s,
IH. 7.2 (br s, 2H), 7.10 (s, IH. 3.80 (s, 3H)).

LCI M5 (ES, M+11==230). 5 tent-baw (357-3 -[(f 24(am no
car bonyl antrot-5-brono-3-i#i<euyl| carbonyl)nmu of i
eridine-1.-carbox late. To a sol ution

the rehSiH0: Jhe Bsulking glgha.smmﬂluﬁnm waf ﬂmmﬁdl itay )unmteﬁlpﬁrﬂmiwﬂh d etileBfor an
L1 (0] wa a e a n exanes
addirlng) 15 The W3 ESEE Griehd Th B0 LB 0ol Lee 3t SRS
with BrOL09px) :EEHQhEg&u?ithe& nﬂ@ﬁig&ﬁhﬁdsa&rét mﬂe? ;gmﬂ{i{)_?_&utﬁﬁﬁd dried
war.ne O room ur e (0] | S
(N ﬂzﬁ&% Vigormen B @R 5 FEADEe 5&‘@”@- dfheatign b bﬂﬁéﬁ Riptage MPLC (S0,
50-70% &) AFERXARANYVE: A0DRAEI%) HF ﬁél@maﬁ& 81 KM@ 380 MHZ)

uan 12 vol.) at room

in tetrah
5 113007 55 66 T 140 25 oA O D) 657 a5 s,
210, $ 09 P HEATBL A% 444, LB 26 G ASHR YGRS GPCLAE Mersats)

in water (40 volL) added slowy. The m xture was
all owed to warm and sti régq%gpﬁ lhr at room
tenperature 15 then extr T V\}th et hyl acetate (20
vol. x 3). The conbined organic extrecLs were washed
] 20, A X djidl ed .
of 2- mmi:m ﬁ:mpﬁeﬂmﬁmbdﬂyhﬂﬂi@gﬁﬂﬂl‘g&ba& Gtﬁg}/ﬁ, Iaq&iv?lm&émhy%rnﬁimn (B vol.)
xanes ave a e braown sol |
maﬂé%f"‘mv i B i @it 6P 05 Sy e otabireh () B 40
keepitd fhie t&nP< 34C (utigul! 4thheﬁ:|i3) 4‘8e rcduIthg tﬂhuc@ 53111&@11 whs wérmdd to
8d7 57, d3 2H 6 .738, . t. 2(2 01, br
0°C apd stiryefl for? §) atijis topmeiptyre. prpigdi gnﬂ%whfﬁrﬂ@“@shﬁhdwas

ubralﬂdd by%l@.tﬁ:ﬁ and ﬂfash%hu&ﬁsé—h&-ﬂme Mihe Zlile ‘lﬁas]ooﬁ&nh'hiﬁ to recovered
LCJNB/(APCl MtH=345) . tart-

S BoP i AR PR A2A b 15 O 1, 360 0rgfl) 335

(brs, Qﬂ}ﬁqmﬂﬁggam‘n@;gmperl di po- 1- car boxyl ate. To a
m Xture of tern butyl (33)-3-1({2-[(am nocarbonyl) 25

ani no] - 5- br onot hi en- 3- yI) car bonyl)

solution oG ETh M{[ﬁuwhmwetnmgﬁhbmlmmwmm@nas RBEXEAI00 g,
oo SHUFERRLSCIR ety b 07 REE 2 o  ca
in glaglﬂhaqenmg:ﬂr@t@i }. Ay rasalting elbedy sobrtion s !terqiatmbmrtm;muture

glﬁlga um ngﬁﬁﬁﬁm’t&%ﬁ E‘f“’%rcéﬁ%%mg uﬁglﬁEl S8 ‘?&'ﬂ%tﬂ washed

with eheroad tict iwdes 0oy (189, 78%p ECNMRE-DMES QA0 SABSS (5,

I, %8}%%@%8%%%@%?y| ace |l ate/ iso-hexanes,

methyl 2-[{aminocarbonyllamine[-5-bromothlophene-3-carboxylate. methyl 5-bromo-2-
{{[{trickleroacetyljaminolcarbonyl}amino)thiophene-3-carboxylate (75.0 g, ) wes heated with
saturated methenol-ammonia (10 vol.} et room femperaiure 2ader nitrogen atmosphere. The
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PCTI CB20041005400 to give a dark solid- Trituration in
di ethyl ether) iso-hexane (1:1) gave the desired
as an off white solid (4.6 g, 81% .pcitGRdvRi 05

w“?%,ﬁﬁsoo MHz) S 11.26 (s, 111), 7.55 (d, 211), 7.34

(t; 21-1), 7.24 (s, 11:1), 7.05 (s, NH), 6.37 (hrs,

1H), 5.43 (brs, 2H). 4.03 (brs, 111), 3.64-3.33 (m

4H), 1.86-1.26 (m 13H). LG MS (ES, MtH 445). 5

5- Phenyl - 2-urei do-thl o hene-3-carbox Ilc acid i erldin

3- lanlde. To as Erred sol.ypion of tern-butyl

(35)-3-[([2-[(am nocerbonyl)ani no] - 5- phenyl - 3-t hi enyl )
mamsﬁ{v@%lﬂﬁh IR B wlem' arﬁxtul'e daaﬁjwmermcﬁhm Q: 1910 2A) 551'35

mMm ol) 1n 50 nL 1, 4-di oxane was added 4

added) This i kusecias thepna?grewé andpeshedWish yso-bexeede p e e dact

as w@ﬁ 9&4& ﬁ@ﬁﬁﬁ&% SRR th §ec§¢'é1' koes aﬁm o490l Ieh, O'BEMR
roomterrperature Due to t rosScopil C

(o DG 16,20 (b i S PH, T SE0 et D) AR, M+ EE-250).

under vacuum The residue was dissolved in nethanol
and concentrat ed under vacuum ( 2x) to yield and

mmaluuhuﬂuwam nmlnc;ﬂ wn@ in ?tmlmmfum

M
oG G P e o fa s 20

(keal;ﬁﬂg IﬁTuempsc _99). BhelBixiroas stirred Bor 1S ngnutes andhslowly wemgd fg room
2P pcte g e dged b pespibiofl odubii £1 25

[(amﬂ:ﬁca%&yammyﬂbﬂmlmmenaﬂ-mhwuwgﬂﬂsg. ﬂramme]rmm-ahbtﬂmﬁm

(2 G0 P GEnb g PG SRR i g o

mjﬁeﬁmegmﬁoﬁwmm% NC aBDdsolitidn ofl RodbieBes sabt (dfR) in water (40
t NO
voL) PR Bt TR ey ALt AT e O o ooy gpertne
then Sxtradiel with.efhig Mtaté{ED yol8x SR Thecombine, urgamc extrecls were washed with
mtﬂq{ghgg{]gﬁiymﬁaf] ﬁlﬁg % { d, 111%18]&%:} éunt:en%r%t]ézi 1o afford a
darkg:%d ehmgfsnl i chtoRmbnprdply (aﬂgﬂ a%&zf IS Hagaggaitdm :5D}ave 3 pdlb bfcekoh solid
m ani de
(52 e B ORI, Bt B s AN LR 58 o550 6 8.48, 4,
1= 88160V 5 5P &%%‘i’?f?;i 2@12 ﬁﬁ.@m SeHND7 84 84 5, 2H; 5 426, m, 1H; 5
3.29,m, 1H; 53.11, m, 1H; 3 2.94, m, 2H; § 1.91, m, 2H; 5 1.69, m, 2H), LC/MS (APCI, ES,
M+H=345),

tert-butyl (38)-3-[((2-[(amInocarbonylamino]-5-phenyl-3-thicnyl}carhonyl)-
aminojpiperidine-1-carboxylate, To a mixture of ters-butyl {35)-3-[{ {2-[(aminocarbonyT)
amino]-5-hromothien-3-yl) carbonyl) amino]piperidine-1-carboxylate (5.7 g, 1.0 equiv.),
phenylbaronic acld (1.5 equiv.) and caesium carbonate (3.0 equiv.) in dioxans-waler (4:1, 40
val.} was added PA(PPh;)s (0.1 equiv.) af room temperatuce. The mixture was heated to 50°C for
2-3hrs {LCMS shows no starting meterial) to cooled to room temperature and extracted in ethyl
apetate (20 vol, x 3}, dried (magnesium sulphate), filtered through celite and concentrated
dryness. The residue was purified by column chromatography (ethyl acefate/ iso-hexenes, 30:70)
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175- (4- Cyanonet hyl - phenyl )-38410.93 (s, IH), 9.23 (s,
IH, 9.10 (s, 111), 8,35 (d, 110, 8.02

WO 200f8/@46déd- t hi ophene-3-s, 111), 7.70 (d, 1H), 7.E8/GH2004/005100
2H), 7.46 (d, Ifl), 7.36 (d, c-arboxylic acid (S)-H),
7.04 (br, 211), 4.24 (s, IH, 4.05 (s, 215), 3,29 (d,
111), eridin-3 ylam de3. 14 (d, 111), 2.92 (m 211),
1.91 (d, 211), 1.66 (rn, 211).
18- ( 3- Di et hyl car banoyl - 41610. 95 (s, 111), 9.40 (s,
111), 9.28 (s, 111), 8.41 ¢d-1H), 8.14
phenyl)-2-ureido-s, 111), 7.62 (d, IH, 7.58 (s, 111),

to gigs adark solif] I)-muﬂmﬁéln @Jdthybqﬂmhen—ﬁmam ﬁid&)ghvmhwcsﬂd fréduct as an

off Wil g%](é)sﬁeéf"%] ,ﬁyﬂ%&%ﬁ ﬁ}{tﬁz}ﬁ ]éa’lﬁ({a, (éss @ a@) 134(,

, 0 (2,1 81),.7.0 : 4 1
2H) (?m:{ (E} 7. sa(mmaségztﬁ (113} M?EDM 4?&% [ﬁ,ié 1353 (m, 410,

135T1h%ﬁ nyHE=#45)05 (d, 211), 7,70 (dd. 211),
7.46 (F 11-1), 7.05 (bas, 21i), ido-thiophene3-.42

(bas 411}, 4 23 (Lal n, 111), 3.48-3.42 (m 411), 3.26

S-Pheryl-2rrigisy B g {308 Iaghide) , To & stired sohition

”f’f%g%%éé??‘.ﬁ@né At TS By

L-carbexylat) (109, g1 84.6 symadl)Lii)50 nél dfll, §{djoxdid) wasthdAad 4 GNHGIQI I 4-dioxane

(50 oﬁh@%%aﬁ ?1 %E%faﬂ 7 58 OXS 11&@&&&@?11 %f 11:} #u' %a:ldﬂﬁ,unal ¢h at

room2driheratire? Blu(e $q ihd higroscdpi® ﬁat(uﬁ ,c-f kbl f-::-'ﬁmzﬁc ﬁtﬂvéhl Mm rcmuved

d I de,. 1 2.93
raeb S et Speisdd pasidobang Soncein s o 65) o
yiekl@ng off- :J:)tg sdhdg ?ﬂgé:ﬂstamz:hﬂon v.as B fdrimad uﬁnﬂ? tc{gmﬂd%m product
| |
ml@fgﬂ% Y e 758 By ﬁméaﬂlﬂﬁﬂ%ﬁawﬂ 3 9dBrs, 1 5931,

br
b ErAnd (b o R R oo s gl 49288 4ok Aot prs a5
4,26, e:s 1H; B&?zmrmﬁ@aﬂbmm Epﬂtngz,lzﬁ 3138802195 (.69, ol, BH), LCMS
(ﬁPCQ 2O %} ), 9.11 (s, 111), 8.40 (d, 111), 8.16

r'ei do- | hi opheae-3- (s, 1H), 7.99 (s, 111), 7.89 (F

311) 7.65 (d, 111), 7.45 (m carboxyllc aC|d (8) FD

. s, 1 4.25 (s,
The aftdfng Sxambfeb e 149 ot il 0 iy a0t Sianae bt qiExamplg 1
using(tt; apPropyiate &m&&g@mmmm meh RGO DB I I nsted 3

PCTI GB200a1005100 ExConpound NarmeMs' H NVR (300 MHz;

d6, DMSO, 6 ppm unless otherw se No. noted

Ex. Compound Name Mﬂiﬁ NME (300 MAz; d-DMSO; & ppm) unless otheryrise
No. noted
16 5-Pyridin-4-yl-2-ureido- | 346 [11.33 (s, IH), 9.02 (br s, 2H), 8,89 (d, 2H), 8.62 (s, 1),
thiophene-3-carboxylic 8.51 (d, 1H), 8.08 (d, 2H), 7.48 (br s, 2H)}, 4.34 (m, 1H),
hoid (S)-piperidin-3- 3.50 {dd, 2H), 3.06 (dd, 2H), 2.15 (dd, 2H), 1.83 {m, 2H)
ylamide




wo 2065065153)

% zPyr'%ldln 3- yI 4-

23- (4- Cyano- phenyl )-2-3701.67 (m 2 H),

2.93 (t, 211), 3.
oxylic acid (9S)-
1 H, 9.03 (s,
24-(3,5-Difluoro-
1H), 8.98 (s,
urci do-t hl ophene-
211), 4.22 (s,
(S)-111),

4.20 (s.
.84 (d, 2 H),
213),

1H),

111),
3.17 (d 111),

1.93 (d, 2 H),
I H), ureido-thiophenc-3-.31
7.14 (s, 2 H), 7. 7282804403400
8.22 (s, I H, 8.37 (d,
i peridin-3-ylam del0,98 (s, | H)
phenyl)-2-38110,95 (s, IH, 9.10 (s,
8.32 (d, IH, 8.16
3-s. 1H), 7.26 (d, 2H), 7.12 (t,
3.28 (@,. carboxylic acid
2,95 (m 2H), 1.91 (d, 2H),
MeRisIiE

17 (d,
1H.

8.58 (hr s, 2H),

ur ei g%@ga @? (s Dﬁgsn %%m} unless uthenmel

17

SK&aﬂ“ﬁﬁb%‘ﬁlﬁeﬁwﬁz
Eém&idde&ilaphe&d—io (g

m 2H
ﬂx:f cagﬁfﬁ 213

pm&ﬂmmla)ylanideel do-

7 14 (s 2

8. 34 otkd11. 1),
Ln’ 1}9’ §3$ g;f,“f}l) 2.02

LT R s TN
d, 208,11, 778 (ddit), 258 d, ZH),& A6dd, 1FRH) .36 (d,
) 26,2&43 T 832554 4 QU 0] . Do 1,

), 2
24 14 (a,hmn,zaza:a zaﬂ,mq.ﬂ)zmhzs (2D,

18

5,4;1 ]jmqle@u_y_lce.@amgl-f_b

fu lpipﬂ%[db-d'n 3-
p@y), Bielde0

tl;_ltmh\eeﬂ-?nuw
a&d%ﬁ) ﬁlbé}m?a-r?]

Fﬁﬂb@kyllc ac:ld’(c

eny

1H

~
4
-

1 H,

4176 dﬂ 945 104940 @, 1%3 {%ﬂ @alﬁh? T éﬂz it 8.14
|47 ((ts 11{}"'962@, 11D, 638 (3, 1H), 7.43-(20HY, .24 (0,
%@oi%('?( DA 5, Yo 3.284d, 150, §.14 (d, 1H),
zeg? (gléﬁ)} adgm‘-ty qpimqa.,ezﬁ} 31 (s,

7.35 (s, | H),
1H), 750(d 1H) 8. 08

1) - 21
15

) - 743 (t,

19

e @@ lchrbanCE)-piRinpk 2

ofeddd oGt

)-5-ureg
chuppxylit ]1):1,(1 {8)-30 in

pﬂ%na%ffyﬁhﬁgd Hp

92-1.

e T >0

)

PrY; '111%%? THyy @ggﬁﬁé 1 A B0 ), 8R41 (4, 1H),
&ﬂﬁd@mﬂo&?@ §4d, 3, 7.46 4 ¥B), (5 (brs, 2H),

111

L) P s 4, 453 R, 10, 248,42 (m, 4, 326 G,

1H)RHD, 3.19-2.90 (m, 4H), 1.52-1.62 (m, 4H).

rrol ¢-.26-4.19 (in, 3H), 3.40-2.84
60 (m 411), -carboxylic acid

din

20

Se(3tTMaomathyltpheRi)]
PCT. /
?.Jure

carboxylic acid (S)-

piperidin-3-ylamids

201%‘410%54uq

381040 (2,005,10B66G6,608T); 748 (s, LH), 8.41 (t, 1H), 8.02

s (B R ras RETERG e M A b7 25
1H), 7.06 (br, 2H), 4.23 (s, 1H), 4.02 (s, 2H), 3.29 (d, 1FD,
3.14 (d, KD, 2.93 (m, 2H), 1.91 (d, 2H), 1.67 (m, ZH).

21

5-(3-Carbamoy!l-phenyl)-2-
nreido-thiophene-3-
carboxylic acid (8)-
piperidin-3-ylamide

388 |1.69 {m, 2 H), 1.93 (d, 2 T}, 2.90 (m, 2 H), 3.18 (m, 2 H),
3,33 (d, 1 ), 4.21 (m, L H),7.07 (s, 2 H), 7.47 (t, 2 H),
7.72 {dd, 2 HD), 8.03 (s, | ), 8.11 (d, 2 H), 8.33 (d, 1 E),

0,08 (s, 2 H), 10.94 (5, 1 H)

5-(4-Carbamoyl-phenyl)-2-
reido-lhiophene-3-
carboxylic acid (3
pipﬂ.ﬁdiu-}ylami;ﬂe

388 [10.96 (3, LH), 9.29 (5, 10, 9.11 (s, 1H), 840 (3, 1H), 8.16
(s, 1E), 7.99 (s, 1H), 7.89 (¢, 3H), 7.65 (d, 1H), 7.45 (m,
21D, 7.36 (s, 1H), 7.10 (br, 2H), 4.25 (s, 1H), 3.30 (d, 1H),

3.14 (d, 1E), 2.97 (m, 25), 1.93 (d, 2H), 1.70 (m, 2H).




WO 366168, 20 (x% | H),

2.91(nl, 2H), 3. 17(

295- (3- Axetyl nm na, - phenyl ) -4021. 69(j u, 2H) .1 .92(c~2H),

di R),

6.93 (s.

2-urei do-thi ophene. -3-3.31 (d,
1 H), 7.06 (9,PCXAGB2044/005400

mar boxyll e ancid (S21 (s, 1 H, 7.31 (m 3 R, 7.86
(m | H. 7.9B (s, | R, Pperidia-3-ylamft8.36 (q, |
R}, 9.08 (s, 2 R. 10.91 (s, 1 H)
30i - (4- Fl uom phenyl )-2-3631.68 (m 2 W 1.92 (d, 2 H),
2.92 (in, 2 11), 3,17 (d, I H), n-eido-thiophene-3-3.3
0(d, I H, 421 (s, | R.-B03 (s. 2 H 7.25 (t, 2
1-1) 7.59 ~arboxylic acid (S)-(t 2 H, 7.92 (s, I M
Ex. Confiibufd NameF| ) . 92F1S( (H 1RMIE) (300.8194) d¢-DMSO; 5 ppm) unless otherwise
No,| MP€, T di n- 3-yl am|dcl l[2 315- ( 3- Hydr oxynet hyI 8910. 90
| (a, 1H)~ 9.06 (s 1H), ofedgg (s. 111), 8.22 (d, |II)
23 sz(git%ammlﬁmay%s (% lelh'fll;J lé? gb, 2"1? 198 @2 HPz.03 [z 1Y, 37 (@ 1 1),
“Wﬁ%@ﬁéh‘(ﬂf-ﬁs oa~gxyt +31f(nd=)1 499 (6.4 HR T4 (32 20.8.7200d5-2 H),
211
“%rg%ésﬁiﬂ%‘z / I od SE TR 13) 310, 1D 903 21
pipeRenGrylamidy 59 ( 1019359 1H)
24 53??“%@?*?@&.?93’%? 7 E“@%‘ﬁ» By G 71 GpOnE 2504 1D, 816
uteido-thippBRie (s, (1jl—|),)7 mm?mi@i,zm ngtdzH)z%zi(ﬁm ,3.28(d,
aU| a - :
CHARORE K ED, S it s b in i il s @, 200,

pipR)dinE: ]ﬂﬁm@m | R).

3, 4-Di rmboxy pheX| yI) 40510 89

Q. 11 /D L M-~

25

i \ﬁ'tﬂ;"@ dﬂ %J?ﬁmgﬁhc ye

thi4ph6nc8B-c{rtloxyHd D,

i

m33 yl am
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5-(4-Chloro-phenyl)-2-
ureido-thiophane-3-
carboxylic acid {8)-azepan-
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1.73 (m, 1H)

5%
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ATT), 1.57 (m, 1H).
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5-(3,5-Difluoro-phenyl)-2-
nreido-thiocphene-3-
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5-(3-Trifluoromethyl-
phenyl)-2-ureido-
thicphene-3-carboxylic
acid (S}-azepan-3-ylamide

427 (10,95 (s, 1), 9,19 (s, 1H), 9.00 (s, 1), 8.41 (5, 1H), 8.3C
(4, LH), 8.07 (m, 2H), 7.60 (m, 2H), 7.11 (s, 2H), 4.32 (s,
TH), 3.16 (m, 4E), 1.99 (m, 1H), 1.84 (m, 4H), 1.60 (m,
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areido-thiophene-3-
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395 [10.94 (s, TH), 9.02 (s, 1H), 8.87 (5, 1H), 8.5 (d, 1H), 7.83
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piperidin-3-ylamide 7,57 (d, 7=7.00 Hz, 2 H) 7.73 (d, J=B.67 Hz, 1 H) 8.01 (G,

7772 Hz, | H) 8.15 (s, 1 ) 8.67 (s, 2 H) 9.96 (5, 1 E)

117 5-(3-Piperidin-1yL 328 | 9.92 (5, 1H), 8.92(brs, 2H), B24(s, 1), 8.18(d, 1),

phenyl)-3-ureido-
(hiophene-2-carboxylic
acid (8)-piperidin-3-

lamjde

7.65-7.20(m, 4H), 6.62(brs, 1H), 4.18 (m, 1ET), 3.18
(m,6ED), 2.78 (m, 2H), 1.87-1.42(m, 10E).




- ylam de -
9.98 (s, 1K),

91

LI 5-(3,4 ~Di nethoxy- 4 9phnyi)-0
12 (bis, 2W S. 10 (s, 111), 9,01 (d,

WO 2003465163 15 5 3--urci do-t hi ophene-2-(d, 111) PCA/GBQ4005400

111), 7.02(d, 14
acid (S)-1

2.75 (rrd4 2H), pi

M 3. 85(s.

6.62(brs, 111), 4,12 (m arboxylic
3H), 3.82(s, 3M 3.18 (m 2H),
paddi n- 3-ylam del. 89-1.42 (m 4H).

1205- ( 3- Mef fi anmesul fonyl -4239J5 (s, | R, 9.12(bTs,
2R), U8 (s, 1 5 (d. I phenyl)-3-um do-8.08(d, IR,
7-90(d, 1R), 7.57(~ I11), 69%68(bis, 111), 4.18

t hi ophene-2-cuboxylicCn 1 R).

3. 18 (m 5H), 2.78 (m

Ex.
No.

[Campoind Nagi#- 1, 50(
1215- ( 3- Pi peddi n-
2.79 - 3.07 (m 4

NMS4 FE)NME (dod §H=) idpayMSOD) s gpmy

Ay Deherwise

| -4421. 22 -

2.08 (m 4 R

1yht
&@13-370(m2

ligh

- pilﬁn}'lﬂ-ﬂagw

45 (]'i H?l'do_

. J--7.
ﬁo‘ﬁheﬂzl&irbﬂ g3 ]

}% ylam de 122E
ﬂfgdf esdin-3-oR)
H)

Hinz4 Q8D ¢, DY %9508, 2H)) 8. _-m@tigf% 29 (s "QH)

48 - {fiiop bene- 2-car box

35 12[‘1 lLBD 7 f@iﬂ et ?3628¢Q®1}Iﬁ @?(bradJPB. 418

O \/Uethyl gg#[k[)lal él T&Z 169789 @ﬁﬂﬁk’ﬂf“']‘”

(4-

8. 28[pstH} R | H),

7,62(d, 2M 7A 8(d 2R) 4.18 (m |
f hi ophene- 2-carboxvyho(i :a, 811),

119

|')-3-ureido-
3.18 (in, 2H)
53,8 Dimedogypheayl)-
OXY-
EOR RN
carboxylic acid (S)-
fpiperidin-3-ylamide

2.7
451 3.98%5), 1805 10dibrs, ), Syl 0 &syilHE, 8.01(d, 1K), 7.15
Pheny! ko 33k @, ol Poadet o, Qudtind iy o

1H), 3.85(s, 3H), 3.82(s, 3H),3.18 (m,2H), 2.75 {m, 2H),
1.89-1.42 (m, 45).

120

5 -(3-Methanesulfonyl-
phenyl)-3-ureido-
fhiophene-2-carboxylic
acid (S)-piperidin-3-
ylamide

423 | 9.95(s, 1H), 9.12(brs, 2H), 828 (s, 1H), 8.15(d, 1H),
8.08(d, 1H), 7.90(d, 1), 7.57(t, 11D, 6.68(brs, 1H), 4.18

(m, 1H), 3.18 (m,5H), 2,78 (m, 25), 1.87-1.50(m, 4H).

121

5-(3-Piperidin-1-ylmethyl-
phenyl}-3-urcido-
thinphene-2-carboxylic
acid (8}-piperidin-3-
ylamide

442 (122208 (m, 4 H) 2,79 - 3.07 (m, 6 H) 3,13 - 3.70 (m, 2
F1) 4,03 - 4.94 (m, 3 H) 7.28 {s, | K) 7.45 (5, | F) 7.48 -
7.61 (m, 2 H) 7.68 (d, /=7.35 Hz, | H) 7.91 (d, J~8.00 Hz,

1H)8.15(d, ~7.72 Hz, 1 H) 836 (5, 1 H)

122

5-(4-Dimethylcarbamaoyl-
phemyl)-3-ureido-
thinpheng-2-carboxylic
Ll(ﬁd {5)-piperidin-3-
ylamide

416 | .85 (s, 1H), 5.18(brs, 2H), 8.28 (s, 1H), £.19(d, 1H),
7.62(d, 2H), 7.48(d, 2H), 4.18 (m, 11}, 3.18 (m,2H), 2,78

(m,8HD), 1.87-1.50(m, 410).

123

5-(3-Hydroxy-phenyl)-3-
ureido-thiophene-2-
carboxylic acid (S)-

piperidin-3-ylamide

361 [9.96 (s, 1H), 5.18 (brs, 2H), 8.18 (s, LH), 8.10(d, LHD,
7.24(1, 1H), 7.03 (m, 2H), 6.78(d, 1H), 6.62(brs, 1), 4.12

(m, 1ED), 3,18 (m,2ED), 2.78 (m, 2H), 1.89-1.42 (m, 4H),
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6. 98(d,

111),
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i do-t hi ophene-2-.36-7.22(m
oS, 1H), 4.18 (m

3.18 (m2l-1), 2,78 (m 2H),

Ex.
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o
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7 60Ls—LE)—7 48
SﬂﬁTﬁﬁ'ﬁ‘H%‘ﬁE@@D'éér ba
helde thiophdd ol m 11
(S)-pi per.idin-3-

xﬁ”i

frfb" . éﬁéz? RGF3ER, ¥ gy 505 1,

BID), siod(d, 11D, 5.62(brs, 1H), 4.18 {m,

7 Yaskadtod ol i ¥ A

cadgeylio agd ) | uor d- phe

phii 2ckiic 835 (s, 1H) 820(d, 111),

eido-t hi aphene-2r 7.20(m 3H) 6. 68(brs-
125 5¢{EHytgpeymsthyls carlbé?(%/

PSB! o1 o

fl uo

i p

%ﬁ%‘%ﬂ*@? )

Gl 63500 39, L3 Golnp 0o 1,

7,48, 11D, 7.38(t, 1HD), 7.22(d,

I 3)

@mﬂﬂ‘*ﬁWZ 76 - LD @%meﬂﬂwéﬁ%) L1 (mdFD, 318 (m,2H),
72 11)| 3, 9¢ I i, 53 - 6.89

ﬁfld%sf%}g%ene 2- ca?r boxylbiislé%’—bggl}.(IS@ 1(%2,@4?}85 Hz, 1 H
yfavde (ddd, J8,62,| 4.57, 2.26 acid (S) - pi peri di n-3-
111 .—I. 8"\ Id [l 1_r\ r\—r’ /

126 Wﬁ{'}a@?‘%‘%‘ﬁfﬁ@ -603551” 0. ﬁﬁ‘ﬁéﬂﬁﬁgﬁé %%%g‘(% 1H(:j 31{%:1 H}
uiéidia—ﬂ:&hp&mmnet hy| - pheh?ﬁs-?sgm 361, 6.68(hrs,71H)m. 150, )LH), 3.
3.00 4 4 4
ﬂ’f"gﬁl’& 'ﬁl hene 2[4)4. 4@}‘%%(? MBIEQHB{TAHH 67
rigkridih-BYidmids, 2 H) 7. 41 ar boxyl ic aC| d (S) -azepan- d I

TR - Ciloroaiore T 367 155~ 1A Tm S 11 80 158 tal, PROTIE 297 (m, 2
phenyl)-3-ureido- FD) 3.18 - 3.33 (m, 2 H) 3,99 - 4.27 (m, 1 H) 6.53 - 6.89 (m,
thiophene-2-carhoxylic 1 H) 7.52 (t, J~8.85 Hz, 1 H) 7.64 (ddd, /=8.62, 4.57, 2.26
lacid (S)-piperidin-3- .1 H) 7.83 (dd, /=697, 2.26 Hz, 1 H) 8.12 {d, J<7.72
ylamide z,1 H) 8.26 (s, L I} B.75 (s, 2 H) 9.92 {5, | )

128 [5-(4-Cyanomethyl-phenyl)-| 393 [1.06 - L.97 {m, 6 H) 3.00 - 3.35 (m, 4 H) 4.10 (5, 2 H) 4.23

3-ureido-thiophene-2-
carboxylic acid (S)-azepen-
4-vlamide

441 (m, 1 H) 7.46 (d, 2 H) 7.67 (d, J=8.20 Hz, 2 H) 7.81
(d, | E} 8.07 (d, 1 K1) 8.27 (s, 1 ) 8.69 (5, 1 H)

129

5-(2,4-Difluore-phenyl)-3-
ureido-lhiophene-2-
carbaxylic acld (S)-
piperidin-1-ylamide

331

0,39 (s, 1H), 8.90(brs, 2H), 8.32 (s, LH), 8.17(d, 1H),
7.78(q, TH), 7.48 (t, 15), 7.22(t, 1H), 6.68(brs, 1H), 4.18
(m, 1H), 3.18 (r,2H), 2.78 {m, 2H), 1.89-1.42 (m, 4H).




129-(2,4-Di fl uoro-phenyl)-3-381.S9 (a, IH), 8.90(brs,

WO J0p5/0051688 (t,
hoxylic acid (S)-m 11),
21),1.89-1.42 (m 4H).

2H), 8.32 (s, I1)

111)

, 8.17(d, 11), =i &Lhi ophene-2-.78(q,
, 7.22(t, 1H), 6.68(brs, | BCT/ABABI/005400
3.18 (u~21-1), 2.78 (m

I peridin-3-ylam de WO

2005! 066163 -91 PCTIt;e2 0 0-110 05 10 0 EaConpound
NaneMSH NVR (300 MHz; d,5.DVMBC, S ppm unl ess
ot herwi se No.oted 130-(3-Piperaziu-I|-yl nmethyl-4431. 45
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8.91 (t,.
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Flgﬂ,i'ld)a, 8,20 (s, 1
vi)-3-ureido-.50

Sl(?-PEeﬂEﬁ:.tly*_DlﬁﬁthglﬂO-dﬂ@9
I'H), 8.36 (s

2.83 (m 8H|,
1),

2H)
2-.1
bo
am d

m 2

7,72 Hz. | H) acid
mated31_[ 4
8 (T 197 O
A90 169, (1T 1?&193.9&&%%51}?%@53?1 {m, 2

1%, ] car bam)%l )-p
1) 3,067 32§ (R 3807960 16ms s EOL D7 - 7.14 (m,

i Mool hs i S s @ r i) B
b 2- 3899.89 (s, 111), 8.88(brs,

B. 09(d, 1H), Methoxynethyl -
H. 7.32(m 1H). 7.28(d, 1H),

S-BHE2Pmethylandno- T

orge-liiopi#88Y- 89
cHeigiduside) 71

pipvelnyB-ylabde ei do

ety e Ey
(p, 1hp.18EGmBRHODB.65 (B}9e), 27166, 4H) 133 (m, BH),

nanes

450/
, 2
2H)

, 6.
m 1

52.526) 1H), 15805 (bry, 2H), H)91 (B.12H,(8536 (s, 1H),

Sﬁé‘g?mé 2?@{ ﬂ%ﬁ% EﬂezH), 6.73 (brs, 1H),
l%)E? %ﬂ@}ﬁﬂﬁﬁ(ﬂ.%g 1H), 7.32(m

, 3.18 (m2H), 2.95(s, 3H),2.78

s A e
nhenyl)-3-ureido-
thiophene-2-carboxylic
acid {5)-piperidin-3-

vlamide

385

9.89 (s, 1H), 8.88(kws, 2H), 8.20 (s, 1H), £,09(4, 1H),
7.50(m, 2H}, 7.32(m, 1H), 7.28(d, 1H), 6.62(brs, 1H),
4.40(s, 2H},4.18 (m, 1H), 3.25(3, 3H), 3.13 (m,2H), 2.78
(m, 2H),1,89-1 42 (m, 4H).

5-(3-
iMethanesulfonylamina-
phenyl)-3-ureido-
thiophens-2.carboxylic
geid (5)-piperidin-3-

vlamide

433

9.89 (s, 1H), 8.82(bus, 2H), 8.16(s, 1H), R.09(d, 1H),
7.A42(s, 1H), 7.32(m, 2H), 7.12(d, 1H), 6.62(brs, 1H), 4,18
(m, 1H), 3.18 (m,2H), 2.95(s, 3H).2.78 (m, 2H}, 1.37-

1 42(m, 4H).

5-(4-Dimethylcarbamnyl-
phenyl)-3-ureida-
thiophene-2-carhoxylic
gcid (S)-azepan-3-ylamide

430

1.14-2.16 (m, 6 H) 2.80- 3.03 (m, 7 ) 3.12 - 3.58 (m, 2
H) 4.01- 431 (m, L 1) 4.41 - 4.68 {m, | E) 7.50 (d, 2 )
7.69 (d, J=8.29 Haz, | K} 7.83 (d, 1 H) 8.13 (d, 1 H) 832 (&,
1 H) 270 (s, 1 )

3-[3-((8)-Piperidin-3-
ylcarbamoyl)-4-ureido-
thiophen-2-y1]-benzoic acid

389

9.89 (s, LH), 9.04(brs, 2H), 8.5 (s, 1H), 8.12(mm, 2H),
7.82(m, 2H), 7.52(t, [H}. 8.62(brs, L¥), 4.18 (m, 1H), 1.18
(m,2H), 2.78 (m, 2H), 1.89-1.42 (m, 4H),
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(S)-azepen-3-ylamdel H 8.70 (s, 1 H)
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471 _ .
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137 5@-Acetylamingphasy by |5 405 086, B, -

13rbi G Ea Iah@@henU- 2- 8.@@@1 1HI)F9)u4(§ 1%(7@42@1%1) ?321{:42@722@,
(t 7, 22 =hoxylic acid (9)- EE)
pre,vg,(b@,agld &1 19 .1@1;, 6. 6’230:-% 1H); 441% ( 51:-1 .25, 2.78 (m,
P8 3-yl 2 2 n @-@g 1.42

p?é?dg'll_?gély’) p?’llimﬂﬂ%‘?‘]ds?!ﬁﬂ(@l 41 75 (m(IP

138 prip-Fluorg-phemyDBt (| |r 267 |l47 L. 77m, léf)ds'?‘i(-.il?limﬁ H) 2.77 - 3.05 (m, |
-Gk kleaRhene fl) 1 -

4.58 |priﬁEHe\§]§'E78. 93'2 111 cjaal'box th_ll)gj ?m dsg'_gsn’g RYTH, 2 E)

c@i@ﬂkﬁ?ﬁib.ﬂﬂiﬂd?,“(-s. 1R 7 (059 WHB'WlQEﬁBI’[H)ﬂT?‘ﬁ@ (m. 37%73'3 7.36
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139 5-[4-(Acctylamino- 416 | 9.97 (s, 1H}, 3.77 (br=, 2H), 8.42 (t, 1H), 8.24 (g, 1H},
melhyl)-phenyl]-3-nreido- 8.09 (d, 1H), 7.61 {(d, 2ZH}, 7.33 (d, 2H), 6.68 (brs, 1H),
thiophene-2-carboxylic 1.26 (d, ZH), 4.13 {m, 1H), 3.25 (m, 2H), 2.34 (m, 2H),
acid (8)-piperidin-3- [.87 (m, 5H), 1.62 (m, 2H).
ylamide )

1405-[3- 452 | 0.98 (s, 1H), B.B4 (brs, 2H), 8.30 (s, LH), 8.14 (4, 1),
(Methencsulfonylamino- 7.66 (d, 2H), 7.55 (d, 1H), 7.46 (t, 111), 7.38 (4, LH), 6.70
methyl)-phenyl]-3-ureido- (brs, 2H), 4.23 (d, 2E), 4.15 (d, [H), 3.19 (m, 2H), 2.91
thinphene-2-carboxylic {z,3H), 2.85 (d, 2H), 1.87 {m, 2H), 1.63 {m, 2H).
acid (5)-piperidn-3-
ylamide
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agigh wlaesﬁlerﬂm 34{ur ei 9% 3Hy, 189, 2H),433((m, 2HL1) ,
dmi@ (d, IH), 6.64 (bfs,,111), here-2-carboxylic.29
(d 2H), 4,14 (m| 111), 3.27 (m 2H), 2.84 (m3H), id
142[5{45) pi peri di n-3-1.40 |9.97 6 B), 18.801(brsn ZHE 1296 (s,LLEG38. (0@, 1H),

424 4- 4 : i br, :
O T I CMRE R Y
ikl 2 st G

ur ¢i do- u - S, y 2,
tbi“&'i’a‘%g)eég@ ﬁ ih, 2+ a; i)
acid (S)-piperidin-3-
ylamide

143 [5-(3-Methoxy-phenyl)-3- | 375 [9.89 (s, 11), 8.9Z (ors, 2H), 8.15 (5, LH), 8.04(d, 1), 7.28
ireido-thiophene-2- (d, 1H}, 7.20 (d, 1H), 7.02(s, 1H), 6.89(t, LED), 6.62(brs,
carboxylic acid (S)- 1H), 4.12 (m, 1H), 3.82(s, 3H), 3.18 (m,2H), 2.75 (m, 2H),

piperidin-3-ylamide

1,89-1,42 (m, 4H).

144

5-[3-(3-Amino-pyrrolidin-
L-ylmethyl)-phenyl]-3-
ureido-lthiophene-2-
carboxylic acid (S)-
piperidin-3-ylamide

443

1.42 - 2.23 (m, 11 H) 2.62 - 3,28 (m, 10 H) 3.2 - 3.83 {m,
10 H) 4.02 - 4.24 (m, 2 H) 4.38 (5, 3 H) 7.21 - 7.71 (m, 4
F) 7.75 - 7.93 (m, 2 H) 7.97 - 8.50 (m, 8 H) .90 (s, | K)
10.64 (5, 1 H)

145

5-[4-(Propane-2-sulfonyl)-
phenyl]-3-ureido-
thiophene-2-carboxylic

id {8)-piperidin-3-
lamideg

451

9.94 (s, 1H), 8.71 (brs, 2H), 8.44 (s, 1H), 8.22 (d, 1H),
7.93 (s, 3, 7.71 (5, 2ED), 6.72 (brs, 1H), 4.14 (m, 1H),
3.70 (m, 1H), 3.17 (m, 2H), 2.87 (m, 2H), 1.89 (m, 2H),
1,66 (m, 2H), 1.20 (d, 6H).
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1H), 6.89(t, 111),
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4.24 (in, 2 H 4.38
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2- ;—Lﬂ%ﬁﬁﬁl(ﬂa %341%'044212@, %I)@% 7.59 (m,
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5-(3 -Hydroxymethyl-
phenyl)-3-ureido-
thiophene-2-carboxylic
acid (5)-azepan-3-ylamide

389

1.05-2.0¢{m, 6 H) 3.10 - 3,39 (m, 4 1) 4.19 {5, 2 H) 4.33

L 4.41 (m, 1 H) 7.50 (d, 2 H) 7.60 (d, 2 H) 7.81 (d, 1 H)
$.07 (d, 1 H) 8.27 (s, 1 H) 8.69 (s, 1 1}

150

5-{4-Dimethylamino-
phenyl)-3-ursido-
thiophens-2-carboxylic

288

0.92 (s, 1H), 8.92(brs, 2E), 8.01(s, 1H), 7.88(d, 1K),
7.39(d, 2H), 6.72 (d, 2H), 6.62(brs, 1H), 4,18 (m, 1H),
3.18 (m,2H), 2.90(s, 6H),2.78 (m, 250, 1.87-1.42(m, 4E]).

acid (8)-zzepan-3-ylamide

1cid (S} piperidin-3-
wlamide

151 [5-(4-Dimelhylamino- 402 [1.32-2.03 (m, 6 H) 2.39 (s, 6 H) 2.93 - 3.17 (m, 3 H) 3.78
pheny])-3-ureido- - 4.34 (m, 2 H} 6,97 - 7.50 (m, 5 H) 8.37 {5, 1 1)
thicphene-2-carboxylic




1-7.72 Hz,

1 H 816 (s,1 H

148- ( 3- Phenyl -i soxazol -5-yl)-4121.53 -1.81 (m 2 H)

WO 20080661631. 92 (m 211) 2.72 -

urei do-t hi apheae-2-) 3.24 -
li) 7.4 8 -
7.72 (m1 H 7.82 -
i peridin-3-ylam de=7.54 117, 1 H)
2 H) 149-(3-Hydroxynet hyl -3891. 05 -
3.39 (M, 4 H)
phenyl)-3-ureido-4.41 (m 1 H) 7.50 (d, 2 H)
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(s,
3.10 -

2.98 (rn, 2 PCT/GB2004/005100

3.54 (m 2 H 4.16 - 4.44

7.59 (m boxytic acid (S)-H) 7.72 -

8.05 (m 2 H

8. 42 (d,
8.48 (s. | H 9.24
2.00 (m 6 H
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X7.54 Hz

A-ureido-thiophene-2-
carboxylic acid (8)-

piperidin-3-ylamide

52 -'[ﬁﬁ@llﬂé:ﬂfnﬁgh ﬂEglJ -

- 404

B9 (s, 1], €755 (%, 2E), BILS G, YA, G90(d, 1), 7.52
(d, 1), 6.62 (s, TH), 6.58(d, 1H), 6.50(brs, 1K), 4.08 (m,
1H), 3.82(s, 3H), 3.73(s, 3H), 3.18 (m,2H), 2.75 (m, 2H);
1.89-1.42 (m, 4HD.

156523 4-Trimethoxy-
phenyl)-3-ureido-.

_ [hiephene-2-carboxylic

Fcid (8)-azepan-3-ylamide

1.47 -2,02 (m, 6 H) 3.06 - 3.34 (m, 4 H) 3.80 (s, 3 H) 3.83
- 3.85 (m, 6 H) 4.17 - 435 (m, 1 ) 6.94 (d, J=8.67 Hz, 2
) 7.40 (d, =8.85 Hz, 2 H) 7.97 (d, 1 E) B.25 (s, 1 H) 8.68
(s, 1 H)

157 [5-(3-Pyrrolidin-1-yl-
henyl)-3-ureido-
iophene-2-carboxylic
cid (5)-pipetidin-3-
lamide

414

9.97 (s, [H), 9-18(brs, 2H), 8.18 (3, 1H), 6.09(d, 1H),
7.20(, 1ED, 6.97(d, 1H), 6.69(s, 1H), 6.60(d, 1H), 4.18 (m,
1H), 3.18 (m,6H), 2.78 (m,2H), 1,89-1.42 (m, BH).
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11i) 8.63 (s, 1 to 154-(3,4-Di
1H), 9.12 (s, IH), 8.98(brs,
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woﬂ"@)s ﬁg -1). 7.70 (d, 1H), 7.50(s, 1H), boxylic acid
(S)- 62(brs, IH, 4.18 (m 111), 3.18 (m2H), 2.78 (m
211), i peridiu-3-ylamdel.89-1.42 (m 4H)

155- (2, 4- Di et hoxy- phenyl )-405.89 (s, 111), 898 (brs,
2H), 8.15 (s, 1H), 7.90(d, 1H), 7.52
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69(s, 1H), 6.60(4, IH), 4.18 (m
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(2,3, 4-Tri et hox

3@-2&5)13(@1 130463 Idi)(d 111)

160

nRidRpinphae®-, 3. 18 (m

o ERIELT F YS,

piperidin-3-ylamide

th"f)ﬁl?h@ P?‘Eﬁ’itﬂ) EI ophen!it é_ﬂcaﬁ) % E%%Es'ofﬁg@%ﬂ[d’ 1H),

2Hm, 3H)1 6. G@ﬂrs ), 4.18 (@nghéulﬁ (m,2H),
| hen 4161. 30
G 0 5

161

5-(4-tert-Butyl-phenyl)-3- | 414
ureido-thisphene-2-
carboxylic acid {S)-ezepan-

A-ylamide

1.26-133 (m, 6 H) 1.36 - 1,38 (m, 3 H) 1.44- 2.07 (m, 6
) 2.98 - 3.34 (m, 2 1) 3.47 - 3.72 (m, 1 H) 4.19 - 431 (m,
1 H) 4.32 - 4.51 (m, 1 H) 7.76 (s, 1 F) 7.83 - 7.89 (m, 1 H)
791 (s, 1H)

162

3-{1H-Indol-2-y1)-3-urcido-| 398
thigphene-2-carboxgylic
geid (5)-azepan-3-ylamide

1.24-231 (m, 6 H) 2.84 - 4.29 (m, 4 H) 439 - 4.8 (m, 1
F—DTE-EI(S 2 H) 742 (s, 1 H)7.52 (d, | H}7.68(d, 1 H)
7.88 - 7.99 (m, 2 H) 8.18 (d, | H) 8,26 (5, 1 H)

143

5-(3-Chloro-phenyl)-3- 394
urgjdo-thiophene-2-
carboxylic acid (S)-azepan-
3-ylamide

1,24 - 2.02 (m, 6 H) 3.59 (s, 4 H) 3.79 - 3.97 (m, 1 H) 7.42
| 7.53 (m, 2 ) 7.60 (d, 7=8.48 Flz, 1 H) 7,68 (d, J-8.48
Fz, 2 H) 7.92 - 7.98 (m, 1 H) 8.06 (5, 1 H)

164

5-(2,5-Dimethoxy-phenyl)-| 405
3-urcido-thicphens-2-
carboxylic 2cid (3)-
piperidin-3-ylamide

0.89 (s, 1H), 8.92(brs, 2H), B.28 (s, 1H), 8.01(d, 1H),7.12
(m, 2E), 6.58(d, 1H), 6.62(brs, 1H), 4.12 {m, 1E), 3.85(,
3H), 3.73(s, 3H), 3.22 (m,2H), 2.82 (m, 2H), 1.959-1.58
{m, 4H).
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Pheq)-3-preidp

thiophene-2-carboxylic

5-85-Fidora-BmiBokM
ei do-t hi.ophene- 2
“(d, P-]

acid (8)-azepan-3-ylamide

P 407
4.2
/.

7 I N
-4’?4?-?%@@*1&%3 R E eI
324 (5. 8 R didd -@SP-(az & B A-1]1 - 7.3 G, 3 H)
7.36 - 7.51 (m, 2 H) 7.92 (d, /~2.83 Hz, 1 H) 8.35 (5, 1 E)

169

carbaxylic acid (S)-
pipenidin-3-ylamide

5-(2-Cyano-phenyl)-3-
ureido-thipphene-2-

370

0.89 (s, IH), 9.19(brs, 2H), 8.10 (d, 1), 7.9%(s, 1H),
7.B8(s, 1H), 7.50(m, 3H), 6.62(brs, 1), 4.18 (m, 1H), 3.18
(m,2H), 2,78 (m, 2H), 1,89-1.42 (m, 4H).

170

acid (5)-piperidin-3-

5-[(E)-2-(4-Chloro-
phenyl)-vinyl]-3-uretda-
thiophene-2-carboxylic

wlamide

405

1.40 - 1.52 (m, 2 H) 1,64 - 1.88 {m, 2 H) 2.65 - 2.50 {m, 2
3.10-3,36 (m, 2 H}3.838 - 4.10(m, 1 H) 6.99 (d, 1 )
19 (d, TH) 7.35 (s, 1 H) 7.65 (d, 2 H) 7.93 (4, 2 H)7.98
s, 1H) B.61 (5, 2ZH)9.86 (5, 1 H)
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mcid 15)@4;: gr
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Ym 1 H 6.94 (d,
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\ 41066163 |
345 |13:02 (b AHD FtP (Resrat BB 2AIR1 B 60 8(4, LH), 7.6
Al%5 t
3-ur &'do- %%‘ﬂg%m‘?ﬁgu%(ﬁﬁ-ﬂ 334312

2. 60 {m,ZH)gh3Y . 270, 1.90-1. l[m, 4H}

hc3.11- 3.34 (in, 2 H 185 - 4.18
(S)-piperidin-3--16.20 Bz, |

F1) 7.20.7.28 (m 113) 7.31 (d,

. 7=5.84132,
Example 174

3-Ureido-thiophene-2-carboxylic acid (S)-arepan-3-vlamide

methyl 3-[(aminecerhonyljamine] thiophene-2-carboxylate, A stirred solztion of methyl 3-
{({[{trichloroaceiy)amine | carbonyl famine)thicphene-2-carboxylate [prepared as in Example 13]
(2.0g, 5.8 mmol) in anhydrous methanol (36 mL} was purged with dry ammeonia for 20 mins.
After stirring for extra 10 mins at rt, precipitation was observed and the product was isalated by
filtration (100% yield). LC/MS (ES, M+1=201).

ferf-butyl (38)-3-[{[3-l{aminoearbonyBominol-2-thienvl} corbonylamino]azepane-1-

carboxylate, To a solutign of methy! 3-[(aminocarbonyl)amino]thiophene-2-carboxylate (500
mg, 2.5 mmol} in anhydrons THF (20 mi.) wes added via cenaula a solution of [Me;Al and rers-
utyl (38)-3-aminoazepane-1-carooxylete] in THF (preformed by the careful addition of MesAl
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a0

]ami deH) 7.45 (d, 3616.20 Hz, 1ii) 7.55 (d, Jf7.35
Flz, 2 H .94 (d, ,F-7.54 Hz, 1 H 7.98 (s,1

WO BIghieded 2 H 9.86 (s, 1 1D PCT/GB2004/005400
1725- (I H-Pyrrol -2-yl)-2-3481 1.18 (s, ill), 10.77 (s,

111), 8.81 (ins, 211], 8.06 (d, 'M3 .

ei do-t hi ophene-3-.30 (s,1H), 6.98 (brs, 211), 6.74 (s,

1W, 6,20 (s, 11-1), 6.07 boxylic acid (S)-azepan-dd,

1H. 4.27 (m 111). 3.34 (m 111). 3.18 (m 3H), 1.98

yl ?midem 1H), 1$0 (nn, 4F99-1.58 (m I|H)

173- Phenyl - 3-urei do- 34510. 02 (s, 1H), 9.39 (brs, 2H),
(2.0M3 Mg, SUHnY., B) 186 to 4 khlutich.of and fers-butyl (35}-3-ammuazapanz 1-

C car 8-
Mrbu((ﬂal%ﬁg 31% ilﬁl’% &nlfgsfr%l 1t)eﬂr ¢ &mi s@sw%wgt .(trr;?: i
minsP Hhe rdm:tﬂﬁg};el!ﬂv {dlt[hﬁn@ﬁﬁ}hrrddaiﬁﬁ(fﬁr 1640 ThE f:adioh mixinre was cooled
to O° émﬁiﬁ’ ﬁé}fjg@}eglt% Wgar DOXh g(\ﬂagaddgéslnwymzquﬂﬁ%]gnth%e
reactiohi Whitgbeurd waes ﬁﬂﬂdﬂa@b&wdh EUHcfaﬁd 150 ¢ hRo@ lay iy bracted

Wh%Hé%é%]ﬁﬂﬁﬁf@%?ﬂ&mPrgawawpﬁw@rﬁ@em%@xm@ed driod

(Mgdmﬁ a:ifgﬁgn%dﬁg 2 Eﬂa?glonﬁr n%m Pﬁ:@ﬁ@am 1%; @nm ).,,953,  H:O/MeCN)

was
geve ﬁ%ﬁ ﬂiﬁlﬂrﬁfﬁgﬂmmflé#aﬂsqff rwhlﬁ@ﬂhcbrL @Sa_wﬁrﬁ dat rt,
preci pitation was observed and the product was

|soI ated by flltratl on (100% |eI d). LA M (ES,
, >oylie : g. A solution of fers-tutyl (35)-3-

[({3- eéi-ﬁbﬁsiiﬁiuﬁﬂh]thm% i ﬁéhézph&&{ué-%%i}iﬁ&l@ WotFAg, 0.6

earh xlate’ To a sol

mmol} i 4.8 dmi B'Gh%xlﬂl}%&-’r{) nﬂpmﬁ erpmfer 30 mins bbity Theet @ouds @lution

g‘l[hgnd 44 [k VS ad
was %ﬁgﬁﬁﬁ"lg a soluti %@X%%ZT& an(ﬁ'{‘:I r%g‘% &Bwtc %&Iﬂmﬂ“ was
dissojvedin FCharidridasedipauripophilzar to onejd et éifle corhpcid @mlﬂiﬁblde NMR
[

i 2%28&%&3@%399?5?%%% et b AR REICE
H)). WM (BS MirH9183).i on of and tert-butyl

(3b) - 3- am noazepaae-| - garb te (2.149,10 znnol) in

10 nL of THE at OC and E%'E@X&égﬁtly stirring at rt for

10 iSiPignyl-Foecidefiibthene2yvettoavll cadidi {9)meph@D-glainite at

rt for 10 h. The reaction m xture was cooled to 0C
and a 10% aqueous solution of potassiumtartarate was

EMMIW‘EHDWEW 0] carliod@ ] hinid)thidphend-2L b8y To
Ry R ke o R YT
anhycamalrrm:ummaeats amrueﬂ@m@gl Mbdynatd @05 I, IgNEmARY slowly over a
1;n.=.:r1*:n:$i oé lei min. After the addition was complete, a precipilate formed and the reaction stirred
for an additional 1h. The desired product was obinined by filtrefion to give the Lifle compound
{99%) as white solid. The product was used in the next stop wilhout any further purification,

LC/MS (ES, M+H=421).

3-Phenyl-3-ureido-thiophene-2-earhoxvlic acid (S)-azepan-3-ylamide, To a solutinn of

methyl 5-phenyl-3-( {[{trichloroacetyl)amino]carbony)} amino) thiophene-2-carboxylate (200 mg,
0.46 mmol) in anhydrous THF (2.0 mL) was added via cannula a solution of [MesAl and (35)-
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(MyS™) . Evaporation gave a pale yellow solid.
Purification by Glson (5/a-95% H20/ MeCN) gave 62% of

wo JolGukidal € conpound as an off- white solid. [PCTMBAESSI00
MtH=383) . 10 3- Urei do-t ht onhene- 2-carboaylic acid

(S)-azenan-3-vlam de. A solution of tert-butyl (3S-3-
[¢{3-][ (am nocar bonyl )am no] - 2-t hi enyl ) car bonyl ) am no] a
zepaue-| -carboxylale (100 ng, 026 mol) in 4. ON M
in 1,4-dioxane (10 m) wes stirred for 30 mna at rt
The cl oudy solution was dihgited with dry nmethanol and
the solvents were renoved under vacuum The residue

mpmﬁ&eﬁg@ltrpf@ﬂf&ﬂ%ouﬁ{j&g}gmm@ﬁnéﬁsﬁn{i%ﬁp@ N IR, 1.65

mL, 2.3@mibcp 2 3olgtion off3Hezenep-dgmige 63 gE, 2.30 Ellﬂﬂé)mF 28 I'H} of THE at
0'C %&%%ﬁ ?%gﬁjg JFl]T_' %%t @ l@mﬁl%) ﬁlﬂ Iésufd}lg ?el%v {dthidon wik Mirred at 1t for
10 h Srheimesgipbn Bixgire wa:ocqnl-qdopﬁ\&ﬁ@d y! lﬁ‘ﬁrﬂggwp Belutian of Rochelie’s salt was

s SRR el PRE 20 R YA ot Bhich FORL B3P0, e

aquesﬂsl layeewrasentmtied it Etdee¢ () 2@ -thendondhired organic extracts were washed

wis a8 N o B 7 B gty Pretled Qﬁé‘éié%"ﬁﬁhm by

Gﬂsdrﬂﬁ%ﬁﬁ%H@t}MCﬂﬁ gave' (58% P oftholitlc wimpnigd weenla whpesdlidd The
of 1

l
T RTMIE S e T e
4-di kel ({10 o413 land hlmﬂ'g‘lﬁr El@madnp'rhmlm&mmmnobma dlhlthdblgdth dry .

metipipt o Py e st bl SHREn T bl %%%&ﬁsgﬁafbmﬂzﬂ and

placedd th B ObiphRiR th yteldhm Wdﬂfﬂpﬁﬁiﬂ @ mhlte UV (NER. (308 NEAR DIMSO-dg)
5- Phenyl - 3- ur.ei do-t hj on r boxvl.ic aci

Sopdardiln. S Db o TSt T aitD 74055 m, 21) 7.82.7.95

(m, A8t ?yede%g (trichl omacetyi)am no] car bonyl }
arii no) thi ophene- 2-carboxyl ate (200nmy, 30 0.46 nmol)

i n anhydrous THE (2.0 nL) was added via cannula a

sol ution of [Me3Al and (BIlnpid74005/ 046163
PCTI 6820041005400 _-I cio Wpl)]eTE'- am ne |n Tl J_g_

hexaues 1. 65 m_ 2 30 rmol) to a sol utlon of
(I\/p azepan3amne(262rrg 230 mml) |n20m_of

i, 1Sk L S B

carbdfdstaliuenud. 3goinal) mmhpclrmﬂdﬁﬂ‘e@ﬂ ailg v@aladdeaﬂ@sch@raai:dleblsuwmtﬂ
| h th ..

0 g Y i fVBE s SO 05 Wi e B s Ui, v

forméd andtht peacenchtivied for bt ﬂ&thc(nﬁbd)l dhel dedired pmﬂ‘mdtmmsl ubtmgadfbm

ﬁltr%% Lot Sthm\}ﬁﬁé:f) B hl.glﬂ (%# }T:%hé %E(/ élﬁz‘ BW f.gl%frala %sed in the next step

mm&ﬂmﬁm&@mmyum(lcw(ﬂssm%ﬁzo MeCN) gave (50/0)
of the title conpound as an off- white solid. The

-|-_

methyl _3-[(aminocarbonyl)amine]-5-(4-chlorophenylihiophene-2-carboxvlate. A stirred
solution of methyl 5-{4-chlorophenyl)-3-({[{richlorcacetyl)aming Jcarbony! famino)thiophene-2-
carboxylale {6.2g, 14.3 mmol) in anhydrous methanol (30 mL) was purged with dry ammonia for
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hydrochl ori de salt was obtained by dissolving the
title conpound in a solution of 4.ON HO in 1, 10
WO ngipidkiEine (10 nl) and stirring for 30 m ns aRCHGBTKNENSI00
cl oudy solution was diluted with dry. nethanol and
t he solvents were renoved under vacuum The residue
was di ssolved in H2O and placed in a |lyophilizer to
yield the Title conmpound as white solid. tH NVR (300
MHz, DMSO-d6) S ppm1.23 - 2.00 (m 6 H 3.48-3.60
(in, 4 H 3.74-3.79 (m 1-HpL7.40 - 7.53 (rn, 2 H
7,82 - 7.95 (in, 4H); LCO M (ES, M+11=359). 15
20 mimsa i estiife for exira 10 mins at 1t, precipitation was observed and the product was

sonfi s &a@wgf N N

3-({ I(trichloroacetvl)am nol carbonyl| am no)
- 2 . Toastlrred sol ution of
fﬂrf-]ll{hf] 3;. ~a=id-phlo h 1 hers

thienhE S0 HBr@in Bifrilineliic BT t): Tﬂaﬁﬂﬂﬂ E (28
aLaz3 or oacet i socyanat e L.
[(amipgc bw§ g

o oyt oL sy in
anhry@@ 4 THP [LOAAE) AHRAESE Ba cﬁnﬂ&ﬁ‘éblﬁh&rﬁéﬂl\{éﬂaﬁiﬁ ger?ﬂﬂylgﬂfﬁ-a

reaction stlrredfor an addi ti onal The desire

amingpiperifine- knpasboypyiatl rrb'aﬂﬁipwﬁvqqurba'tthwf@l agmuen pfldet4l2.6M in
hexa£QTGHN B o(RRD) tcﬁa?so‘ﬁffﬂnﬁ &f ROy 1 .'-.’IS?—Q -@&nyu%
the next step 25 w thout any I cation

(194 fangodds; 10 M@;HF i Gand @bﬂﬂﬁmﬂﬂﬁ ﬁ@ﬂbﬁn% jor Afois).- The
resuléuﬁbh%@ulﬂ?ﬁh Sk ﬁfl@&gﬁf for 6 P rbfdlibn Mitlrh Wa€Sholed to 0°C and a

tron o

10% m%nwnl%ﬂmpmbljt Bsaft{vjag pdded Ialo@ﬂlomﬁmdh)thﬁmampnafmmmm
was ﬂa}tﬁ{ﬁg%@%& g‘ﬁg F.gl% Jé%? tﬁﬁﬁ}ﬁéo% i‘l ur e%xtra-:ﬁendsmalﬁ@dﬂc @x] md

the comioa caEHndY EXMEPLE W ER-HAGEIFEE: mhﬁ&zﬂﬂmm m@@om Biapdfition

T L LT IVEN MG —

as a wigig|salfce ALBIS (ESt MaH—d703}( 100% yi el d), LCIMS (ES,
M-H=311). tert-butyl
(337-3-(4l 3-1(am nocar bonr | ) am noj - 544- ehl or opheayn- 2
5-(4-Shloho-pherveboirbdn-thidliens2 icatbbifllcrid (S§-pigeeid-3vRmide &

snlutitsm(g éﬁ]}eﬁg@gﬁ Q@ﬁ@r[%nﬁiwqgrb@&ﬂm?]ép‘ﬁéﬁ%fﬂlﬁﬂbHene 2-¢

Ehmnﬂ]daﬂmyjrljmﬁné)i;lﬁnﬁne-:ﬁ cArbaRgmA L {mm mggrdwﬁ&@gsn g, U§ HEGn T4
an

ded I
dioxapS P AL {16 e F 30 mifkt o T e lukbp 3 Sepedvie deymethanol

and thetdolvests chﬁ:r rﬂﬁﬁ@mnﬁﬁ&aﬁﬁhﬁf'ﬂﬂe r&ﬂﬂhlﬂa@&séﬁﬁ%%ﬁ;@ gnd fedin &
hexanes, 10 m,, 20 mmol tq a sol uti on of

IFDPhllngrwmﬁl@/ theelﬁsyu@ptalﬁd ﬁwhlﬁr@ﬂhdn HNMR 30004 Xlz) DVE01d) & ppm
143-(1]699 7?1”96"@ ni& H)2, 98- 0o (L% 15,48 gi[ﬁ;tﬂ]ézl{)?%(d 78,10

subs ue t Stlr |ng et rt

Hz, ErFBsfw'Lﬁqt{ﬂn&E;z&Hmw&(&lzatﬁs.dm(dxﬁﬁéd{m W) 0.17¢r, 1H) 923 -9.38
mg"ﬁ{}%@@ﬁfﬂgﬂﬁlﬁg@ywe was cooled to OC and e
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10% aqueous sol ution of Rochelle's salt was added
slowy to quench the reaction. The m xture was

wo fedigsigaoned bet ween ELOAc and 1320, the aqu@sdeGBXAQ-HH05H00
was extracted with Et OAc (3x) and the conbined
organi c extracts were washed with H2O, brine and dried
(MygSQGa). Evaporation 15 gave a pale yellow solid.
Purification by Glson (5% 95% H2O MeCN) gave the
title conpound as a white solid. LCIMS (ES,
M-11=479) . -102 -
- Chl or o- nhenyl | - 3- ur el do- - t hi ophene- 2- car boxvl | ¢ acid
(M oi ueri di n-3-vl ani de. EfampRIIGTi ON often but yl
§3§) 33({[3 - , OfnRQenyl

snma%m&&ﬁ &Mﬁ zraﬁimﬂﬁﬁeﬂzﬁﬂﬁﬁ ﬂéﬁ@%ﬁf@]ﬂe (161§ dILtEmHﬁE,i in
di ssol ved H20O and placed in a |yo h|||zerlo iel d

anhygiogs THE (&0 wﬁawdgcnmwwb@mnmm e £ S gowly over =
perio ?nﬂl?) @iﬂ d oft Sk ﬂbtc,%‘%m:gl%ltate fnrmed and Lhe reaction stirred for
]

g B,

an acmomw@( ] desged produes wmﬂht@n;q)pbyﬂlmﬂumdo giye figs titls cpyipound (99%)

as Eﬂg fggvhﬁésss)hgsﬁe( H, 2"% uséd &éth ;telwntﬁu J(ﬁrﬂlé]rphpﬁmﬁm

LCI M5 (ES, M+H 37

LC/D (B8, 068168 5PCTI 6B2004. 1005400 - 102 Exanple 177
5- Benavl - - ur ei do-t hi ophene- 3-car boxvlic_acid
(S}- azeuan 3-yl am de nethyl

o pryhis famidenTo p aolionef

T T

mmdl} ia aﬂh’,f,!ﬂl-@us ITHF 8.0yl oees adddl vial@nmdly a Wilm-:adldi BexAl l'rmd {35)-azepan-
il G P siea g T A i ot G B P8, 72

nuncﬁ}]ﬁﬁlsﬁlhﬂan 6f (PS)eGbpint3adrein Eﬂﬂm an akumﬂ}amr%hml.mcﬁ AEF at 0°C and

bt 8 0 B e s T SRR 00

The £:2896h miRtGireRas@bbledvri §°€ aﬁ@h (102 aﬁ'ﬂmaummdimﬁhfmﬂls £ghli was added
t he next step without further u“flﬁaat&k I'sz%

slowjy o IQBGI(CE@E TRAGKIOD: 3‘15!3& mi was partltmne etween and the

aqueémﬁﬁj?&‘ﬂas &ul:h&@ﬂ R EDA (B Snd3h€ Siniand drgandGixrediShers washed

3-vlam de. To a solution of

mﬂr@b@.nwr&azﬂ dried @MgS}- JFERErRESR 5345 ARIF EQKW?W} Byrgray Y
Gns&gg%l@sa% HORRQON bt 1S cdupodadas AR whitd scﬂ{dlh)?[lﬂf: Bitrochloride

d) was added via cannule a sol ution
salt wmmmrbar issalying she 3R compayng iy Hlution DfﬁﬁN(PbtPlép ér%él&mn (L0

mL}Eﬁd Elg‘ﬂ:ig&ﬁ' 9% Hﬁmaagﬂ.' tI'h@élmQ:f}r s@ﬁﬁﬂ waLdifhdd afEnol dn@ihe

to a solutiron of (38)-azepan-3-am ne

sulvmsangcmmdunﬁwgcuum Bhoresineoyasdigsolyed iy 094 placed ina
lyupﬁﬂi%r %Pcfthé/ Fﬁ%&oﬁ:ﬁfsnoﬁlﬂita%twhrtg S&Rf ll-i'gﬂ\ﬂ fﬁﬂb hﬂ@? 5 PEm1

,.

esul W 'on was Stirred at rt
0.90 - 139(m ﬁH}z'}{] -3.65 (m, 4 H) 3.76 - 3.87 (m, 1 H} 6.54 (5,2 H) 7.14 - ?41(1]1 6 H);

LC/MS (8BS, M+H=473).
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The reaction m xture was cooled to OC and a 10/ 0
aqueous solution of Rochelle's salt was added slowy
WO gs/¢akdch the reaction. The m xture was par tBQT/GREE/ 005400

bet ween Et OAc and H20, the 20 aqueous | ayer was
extracted with EI QAc (3x) and the conbi ned organic
extracts were washed wth 1120, brine and dried
(MgSO4) . Evaporation gave a pale yellow solid.
Purificatioll by Glson (5% 95% H20M cCN) gave the
title conpound as an off--Wdte solid. The
hydrochl oride salt was obtained by dissolving the
t|tIe corrpound in a sol Bxampledf84. ON HO in 1,

0. )

25 solvents were rermve@hrﬁmdyacuum The resi due was

di ssol ved in H20O and pl aced in a | yophilizer to yield

the title conpound as white solid, 1H NWR (300 MHz,
)_carh@Pvlate3- 65 (m 4

el el bt ot Ot s

ca:hcrEﬂHtle@ZAIOgl B xR hbfanc] (300 mL
2-[ (am nocar bonyl ) am noi - N-1(38D1{ zab::\gE\L/sclmﬁ’EZ 2.2 oamnmEIJEL

for 20 mgng, A ftef s FrHi & Shemweiniation ~is ebaeried 2! e pragnct was isolated
d
by Aladcn s SO ﬂfbhﬁﬁ -!td PBORE ?ﬂ’erﬁ 388 (3,397 15,05, L) 726 1, 1

t hi ophene- 3- car boxv ate. A stir sol'u n of

H) 7. 3§-{bt¥eﬁﬁ)ﬂ 420 FLTHS( BB Ba¢ & § H)ahCAGS @8, BOHA77aN no)
t hi ophene- 3- carboxylate (63. A4 g, 150 mol) in
anhydrous nmet hanol _ (300 nal) was purged with dry

2 " azdbicenlo z.tlﬂﬂﬁd-ﬁ_qf_@phawl‘thﬂmhmﬂ
L pr T K e —
carboNBe(dY) g,g mpoh) & @bydreys 'H{amsmaua(shedgdl vidfapmila nglﬂﬁnnlof
. " e 10..14
Mtes ol sty oblnef e Firk Bt i g e A
(2.0M iNheraney, éhmIr:, 18 trmdl‘,thol salttidr Ef(h&)qquhﬁdmh&ml:BEmnS(l .0 g, 5 mmol) in
10 mty B HER O 384 bSaPertfise2 PP o e Faslas yelow soluton
wag smmdmmfhtﬁlteh (Itlm &chﬂmr&xﬂifﬁ)l.rs)s coBled Y dlaall s 10%aq {151355 §tition of
Runh%@ dgdﬁ%lﬁs nuI ang% ol ution of 15 [l\/|93A1 and
el enadsed s W30 s ergrctols Therunre e meyitioped between
EtOAC at@&H0, mhzluem Mayerf m%&hac:&d%nﬁi\ﬂmc@ﬁg%s the cém'ﬂined
tl?mml‘):t 3 Iuhlonofgjrl ui_nucl i di'n- 3- am ne .
extracs weg s FY 04 bringand EF?—@ 1b' %‘ﬂawah@w%aa@hwlgnw solid.
Purificdtich by Glsa (5%4-95% mﬂe@NHiﬂ)Sghve il J?Jg (’ﬂ%lﬂfftﬁermwé@ QW as white

solution was stirred at rt h. The reacti on

solid. AH,NMR 43900 He JaMSG-dshd gprmlaﬁﬁd 1541m9/a HY 4 &6ud.99 ¢y 2 Hp b, 96 -

f eblg’ y ot n
211 LT 3, P2 S S B BT M-
1 H) 696 (s, 1 H) 7.19 (&, J=7.35 Hz, | H) 7.33 (t, J~7.63 Hz, 2 H) 7.50 {d, /=7.35 Hz, 2 H) .79
(5, 1 H) 8.19 {d, /=5.65 EHz, 1 H); LC/MS (ES, M+H=371).




20 Et OAc and HaO, the aqueous |ayer was extracted wth
Et OAc (3x) and the conbined organic extracts were

woO Rsietkaw th H20, brine and dried (MySO4). EPapakEe0i-gens40

gave a pale yellow solid. Purification by ‘Glson
(5% 95% MeCN- H20) gave 1.2 g (70%9 of the title

conpound as white solid. IHNW (300 M-1z, DVSO d6)
Sppml1l.60 -1.74 (m | H 1.75 - 1.94 (m 2 H 1,96 -
2.11 (m I H 2.11 - 2.25 (m 1H)2.90-3.35(m 4 H)
3.61 (t, J=I 1.49 Flz, | H#4 4.45 (m 25 1 H)

6.96 (s, | H 7.19 (t J=7.35 Hz 1 H 7.33 (t, ,1°7.63
Hzrhe Zolidiving &@mpls 179171230e ﬁntheﬂzdd)m #n Zlogoss manne]) to@het BF

mﬁm@i@%si%swpwm@m@ﬂ%%“é e Bl

Ex.
Mo,

CBhpa N anpl es| viB- i PR E YR8 BRIS0;S [fin) unless
0

anal ogous manner t¢ tha %I e 15 using the
appropriate startifg nepéerdpenotgsts s M-H unl ess

179

B o PR 2o R bap o, 107 SR PRS0, 725
Ald:SbdRipkbaydid @-amiSelo1t hi ofincHB: BOBIED02.08, 2ZH)12.9(t, TH)SL 3@, 2H)

%%’Hal i 6(t, 213),|7A (m 311), 7.25 3-carboxylic acid
L B-m 211), 7.0(s} 111), 2.9(t, 211)_  2.0(t,

180

ﬂ-ﬁﬂélyl—ﬁ»uﬁﬁ{tnrﬂ:ﬁbhanﬁﬂ\yﬁ)? WDCke 11.37 (br s, LH), 7.56 (d, 2H), 7.35 (t, 2H),

e dd () ey 7 %%9? R, T s 527
%ﬁ)é?m(z;ﬁfan. 24I Saimndelléll) ; 4314{@1}32:9)79(?2%%2??{?%”8
2.84 (4 1ﬁ|5 Y1078 m 5'1i 5}5] %é&%'f’nl‘é

D

181 sliiﬂeufpﬁ-ﬁw[dodmt& Eén@ﬁ zdjgl nhemiﬁﬁfﬁt@(@@ 163, 8.42fn, ZH} 7.81(s, 1H),
;15) 81 é car b? H’X i 1
heﬁr’@m@'@@yﬂd {@)rw : 11) ‘%ﬂb@fél %%L Be i?ﬂ (brs, 1H),
ridi ) @ 9218, 460 (m, 1

RS lamieR ) ) B T ih2.87 o S, 0 (o, 16
124(rn, 211). 182-fheny 72(% db%{ma aﬁ}uene 3591 41

1825 fh &E—fﬂia ﬁ n? Rgsgé 194 -&2’64 (ﬁnlélagé el 292{mb2]:|%3 30-361

car oxy I'C acl (IR) - H)

¥-cdrBoxylie atid ((R)-17. 37 Fm73 H} 409 -4.30 {m, 2 ] 7.1 {a 1H)732-747
i.perd.dins 3- I)-am - K
Qﬁlﬁdmﬁ%ﬁgﬂb@%h%l h 2 (!g-h FH) %%é)(d,zl P95 ,Ewﬁﬁﬁ.ﬁfmll{)

183 %ﬁm@mﬁmhﬂw- pdny| ) - 2- 405 i do-t hi ophene- 3-

%O)%Mmj!ﬂganagl d pip€ridi y-4-

carboxylic acid piperidin-4-
prlamide

184[5-Phenyl-2-ureido-thiophene-] 373 |[CDCly; 11.36 (br s, 1H), 7.57 (d, 2H), 7.37 (4, 2H),
3-carboxwylic acid {(S)-1- 7.27 {m, TH), 7.23 (m, 1), 7.12 (5, 1H), 5.27 {br g,
methyl-azepan-3-yl)-amide 2H), 4.21 {m, 1H), 2.84 (m, 2H), 2.64 {m, 1H), 246 (3,

3H), 2.43 (m, 1H), 1.78 (m, 6H),

185{5-Phenyl-2-ureido- thiophene-| 374 [10.85 (s, 1H), 9.48 (br 5, 1H), 9.21 (brs, 15, 8.43 (4,
3-carboxylic acid (5-oxo- 1H), 8.24 (dd, 1H), 7.81 (5, 1H), 7.56 (d, 2H}, 7.42 (¢,
[1,4]diazepan-6-yl)-amide DH), 7.27 (t, LH), 7.05 {br 5, 2K0), 5,01 (t, 1H), 3.58 (m,

1H), 3.45 (m, 2H), 3.34 (m, 2H), 3.05 (m, 1H}




WO 1005661637, 27 (m 113),
-azepan- 3-yl ) - am de,

| am de 184- Phenyl
s, 11-1}, 7.57 (d,

5.27 (or s, ethyl
2.84 (in, 21-1), 2.
111), 1.78 (m 6R)
185- Phenyl
(br s, 111),
(50x0-111),
2H), 7.42 (t,

- 2-urei do-thi opben373C13; 11.36 (hr

- 2-urei do- d3i ophene-37410. 85 (s,
9.21 (brs, 1H),
8.24 (dd,
[1,41di azepan-6-yt) -anm de2H)

211),
7.23 (m

7.37 (4 2H),
111),

carboxylic acid
7.12 ( SEAWEEZ004/005400
4.21 (rrm 111),
H, 2.43 (m

1H), 9.40
carboxylic acid
11+.), 7.56 (d,
7.27 (t,

64 (m

IH), 2.46 (s,

8. 43 (d,
111)109-81 (s,

Ex.
MNo.

(Qdripound Nifmd br s,
3.45 (m 211),

.ﬁ{-dﬂﬁlﬁi@ﬁﬂﬂ}] e
hb.o?%%rm@se not ed
%@squwéﬁwd@— ur ei d

Eiﬁal&ml(.?lo@fhyl}-

21518, "B NMR(500 M) dﬁ-ﬁrefefi)
3.34 (m]| 21
20051066163 - 105 PCTI GBPHE

18615PHHR;

3,08 (mI11) et eless

Bortt
poetado Ex. Conpound
3 [6.9QVeE, 192800, Y, 857G, 1), 7.9 Gs, 16D, |

bt hi oBHASHRZBI (L BH), §.25 (8 3H), TWXS, 2H), 3.6

P

IET

&Dmgeﬂ@xmtphw@rh

, 611

uref@lpﬁﬁﬁaphene 3;

¢dmwﬂsatﬁ&5phsny#-

ﬁ L6 H 2.98 - 3
eC| [(S)-l-(z-nr

(tl Iﬁ)ﬁﬂ Em(iﬁj)%ﬂ?ﬁggxyl ic acid

0_(s,
%l hyl ) - ami dex0, 2H), 3.3 (m
187F (3, 4- Di net hoxy phenyl)-2-419
carpoxylir acid (S)-azepan- 3-
- nrej do-t hi opheuc4021.35 - 2.05
33 (|4 H 3.42 - 3.85 carboxylic
411)

188

Bhen=-tizidolthibirhenes

%P?ﬁ) Hé%“{%[:_g?; 33

pinihd-e@:AP ackpdi-3-51)- p

: phene 3- car box

4.00 - 4.62 (m 1 1) 7.02 (t,
Ené}aeuma -)%:052@D d H):53 . 33—[:.4@1{}&42 385 |

0 bafped 0 260 ThoTim LI A2 o385 1)

neny| [FA18 {tuFei. ﬁﬁﬁaQ{)ﬂa [d,.I-':r' 35Hz, 2 H) 708 -

thi % I%%Eu’g‘gbl dm@ﬁ%%fﬂ(fé? 1} 11,05 (3, 1 ED)

159

henyl - 2- ur ei dot
543 EI&trﬁ-%hm:év_ﬁ ~Aldreid6-

S m 211
'@&7 lengr3-sarbppylic geidn ) |

pipetiddtd-ylaide4 (M

t hi opfl
@got, Z2H), -carboxylic acid
.[78 (hr s, 111), 5.38 (br s,
p|peddia-S-yi)-anidelll), 2.84
|3) 2,A6 (s, 311), 2.43 (m

190

5-Fhenyl-2-urgido-thiophene-
3-cerboxylic acid ((S)-1-
metizyl-piperidin-3-yl)-amide

359 ICDCly; 11.36 (br s, 1H), 7.58 {4, 2ED), 7.36 (t, 2H),
7.26 (m, 2H), 6.78 {br 5, 1H), 5.38 (br 5, 2H), 4.21 (m,
1H), 2.84 (m, 2H), 2.64 (m, 1H), 246 (5, 35), 243 (m,
1H), 1.78 {m, 6H),

5-Fhenyl-2-ureido-thiophene-
p-carboxylic acid (R)-
piperidin-3-ylamide

43 |1.52-1.78 (m, 2 H) [.79 - 2.06 {m, 2 H} 2.80 - 3.02
(2, 2 H) 3.07 -324 (m, 1 H) 3.20- 337 (m, 1 H)3.94
-4.53 {m, 1 H) 7.03 (s, 1H)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, 1

1 K.

En 832 (d, /=7.16 Hz, 1 H) 8.68 - 9.57 (m, 2 H) 10.90
S,




1H, 1.78 (m 6F),
191- Phenyl
2.06 (rn,

- 2-urei do-t hi ophene-3431.52-1. 78 (nn,

wnz% 1@61&‘@307 _

2 H

211) 2. 90- 3. 02 car boxyl i ¢ acicarEmnadmsion

3-4 (m1H 3.20 - 3.37 (m 1 H 3.94
i peridin-3-ylam de4,53 (m 1 H 7.03 (s, | R 7.17 -
7.30 (m 1 H 7.381t, ,F--7.54 Hz, 211) 7.55 (d, J=8.
10 Hz, 2li) 7.96 (s, 1 8-32 (d, J---7.16 Hz, | 8. 68

9.57 (m 2 H

10.
NM R (30011l Hz; dG DI WSO Simgm) unl ess

90 s, 1H). WD 20651066163 Ms ~111
t herw se noted

-106 Ex No. 192 Conmpound Name 5

Ex,
No.

el do-1
yl) -am

:

G

7 82 (s, 1H, 7.54
6.98 (hi—s

£ J2 NI a@?‘?ﬁ%ﬁ“‘ﬂm@’g@mmm
(d, letheywlsemgedt, 21-1), 7.24 (t,

192

%P%?lc?darﬂld’fﬁbﬂﬂpffﬂ%f
A datboxyliie 1 -1
Tl CO%*4100(540| ) 1

DyD-amide 7

-carboxylic acid [
7.34 (k, -7.72 Hz,
194 P 5-Phenyl - 2ur ¢

),
D3Phe

L. 1)

pi da-

EEN T @?ﬁl_ﬂ)gz{’a?rqdr,;l 5, 1H)) 734 (6, 28D,
1139 (tdﬂﬂ,_maxt.. 11(1) GOS8 (b, s, BED, 3.91 (o, 1H),
USSR T 0o

S 1 Hﬁlp?mrﬁaﬂom SL{8) 11D, DI (&, 2H), 0.99 (¢,

2 dr ﬁg et hyl )-aaepaa 3 yl]- .de
ophene- carboxylic aci d

193

5-Phenyl-2-ureido-lhiophene-
3-carboxylic acid [(S)-1-(2-
hydroxy-ethyl)-azepan-3-yI]-
amide

303 132-2.09 (m, 7H) 3.15 - 3.48 (m, 6 H) 3,82 (m, 2 EL}
10-4.39 (m, 1 H) 6.97 (s, 2 H) 7.34 (t, /<7.72 Hz, 2
7.48 (d, J=7.35 Hz, 2 ) 7.69 (d, J=6.97 Hz, 1 F)
3.17 (dd, F=18.56, 7.25 Hz, 1 H) 9.57 (3, 1 H) 10.79 (d,

1=17.71 Hz, 1 H)

3-carboxylic acid {(S)-1-
ethyl-azepan-3-yl)-amide

194[5-Phenyl-2-ureido-Lhiophene-| 361 0.75 - 1,04 (m, 2 H) 1.19 - 1.51 (m, 4 H) 2.67 - 2.82
3-carboxylic acid (m, 2 H) 2.88 - 3,00 (m, 2 H) 3.08 - 3.51 (m, 4 H)4.07
(morpholin-2-ytmethyl)- L 4.28 (m, 1 H)7.23 - 7.28 (m, 1 H) 7.39 (t, I=7.44 Hz,
amide 2 H) 7.54 (d, 1=7.54 Hz, 2 H) 7.90 (s, 1 H) 8.55 (5. 1

) 9.61 (5,2 H) 10.96 (s, 1 H)
1955 Phenyl-2-weido-thiophens-] 367 |1L.04 5, 1H]), 7.83 (s, 1H), 7.79 (4, 1H), 7.55 {d. 25,

7.39 (£, 2H), 7.24 (dt, TH), 6.98 (br s, 2H), 4.04 {m,
1H), 2.75 (a4, 1HD), 2.61 (m, 3H), 2.53 {m, 2H), L84
rn, 1ED), 1.69 (m, 3H), 1.54, {m, 2H), 0.97 (t, 3H)

196

5-(3-Triflucromethyl-

phenyl}-2-urgido-thiophene-
3-cerboxylic acid piperidin-4-
ylamide

413

197

5-Phenyl-2-ureido-thiophene-
3-carborylic acid (piperidin-
?-ylmethyl}-amide

359 |1.72 - 1.93 (m, 2 H) 3.24 - 3.40 (m, 2 H) 3.65 - 3.81
(m, 2 H) 4.15 - 4.37 (m, 1 H) 4.61 - 4.80 (m, 1 1) 6.9
| 7.12 (m, 2 H) 724 (5, 2 H) 7.53 (¢, J=7.00 Hz, 2 H)
7,65 (d, J=7.00 Hz, 2 H) 8.07 {d, /=9.61 Hz, 1 H) 8,16

(s, 1 H)




WO

nmor phol i n-2-yhnet hyl ) 4m de 195

5- Phenyl - 2-ur ei do-t hi ophene- -carboxylic acid ((S)-1
Mgpepan- 3-yl ) -am de 196 5- (3Tri fl ucr onet hy | RCTAGB2004/005400
henyl ) - 2- ur ei dot hi ophene carboxyiic acid piperid"

| ami de 1) 7.48(d,J=7.35 Ha, 2H) 7.69(d,]=6.97Hx, | H)

8.17 (dd, Y-18.56, 7.25 Hz, 1 H 9.57 (s,1 H)10.79 (d,
=17.71 Hz,IH) 361 .75 -1.04 (m 211) 1.19 -1.51 (m

411) 2.67 - 2.82 m2H)2.88-3.00(m 2H)3.08-3.51
(m411)4.07 4.28 (m1 H -1023 - 7.28 (m | H) 7.39 (k
J~-7.44 Hz, H) 7.54 (d, 1-7.54 Hz, 2H)7.90(s,

Ex
No.

Coiyfomd(ime El) 9 (MS(éH NAIR)GIOVER; GSDMEC)5 ) dhteks
197 5-Phenyl - 2-wei ¢lo-t h) opheue- 359 3carboxylic acid
(piperidin ylmet yl)-anPtieryise nofed 1f1), 7.83 (s,

198

SLPHeﬂ 13. siﬁld&%oﬂlﬁm- G??b ? -24% 35, EQ ziq 1&‘% (:ﬁgﬂ 1})52‘ ?f‘*a 03 |
ﬁ-whnleuaqnq (rmethuly %y 5@135(1@1) 231_1_)3 41 (Al Hp4 4714257 (m,.169) 4,21

St hyBimd) ool 10680 W0 Dy o Moy 7,6 2

H) 4 61-4.B0 (m 111) 6. OF) 7.73 B, fr.3DETHP B0, 1 ) 387 (d.
7.53 (d, ,F-7.00 Hy, 2 7 d .1-7.00 fly, 2
8. 07 %d, J--9. 61 :f 1 %ﬂ'bﬁ%%@s, 111) o2

199/5-(3 4-Dihydroxy-phenyl)-2- | 377
mreido-thiophene-3-
cerboxylic acid piperidin-4-
vlamide

2002-[(aminocarbonylamine]- | 371 [1.60-1.74 (m, 1 ) 1.75-1.94 (m, 2 H) 1,96 - 2.11
N-[(3R)-1- (m, 1H) 2.11 -2.25 (m, 1 H) 2.90 - 1.35 {m, 4 H) 3.61
lazabicyclo[2.2.2]oct-3-yI]-5- {t, J=11.49 Hz, 1 H) 4.10 - 445 (m, 1 H) 6.96 (s, 1 1)
phenylthiophene-3- 7.19 (t, /=735 Hz, 1 H) 7.33 (t, J/=7.63 Hz, 2 H) 7.50
carboxamide (d, J~7.35 Hz, 2 H) 7.79 (5, 1 H) 8.19 (d, /=5.65 Hz, 1

H)
201 4-{[5(3,4-Dimethoxy- 505

phenyl)-2-ureido-thiophene-
3-carbonyl]-aming} -
piperidine- [-carboxylic acid

hydroxy-ethyl)-amide

tert-butyl ester
2025-Phenyl-2-ureido-thiophene 306 [d3-MeOD; 7.55 (m, 3H), 7.35 {m, 2H), 72 (m, 1H) 4.2
3-carboxylic acid (2- (t, 2H) 3.6 (t, 2H), 1.2 (s, 2H) '

203

3-Phenyl-2-ureido-thiophene-[ 373 [1.27 (d, /~12.62 Hz, 1 H) 1.44 - 2,17 {m, 5 H) 2.38 -
A-carboxylic acid (2-oxo- 347 (m, 2 H) 4.62 (4, 1 H) 725 (t, S<7.25 Hz, 1 H)
azepan-3-yl)-amide 7.40 (t, /=7.72 Hz, 2 H} 7.59 {d, /=7.72 Hz, 2 H} 7.84

(d, 1 H) 8.10 (d, /=7.16 Hz, 1 H) 11.01 {5, L E)




WD 20051066163 -

107 PCTI CB201 1. NO0O5400 ExConpound

NameMs' 13 NMR (300 MHz; d,5-DMSO, S ppm) unl ess

wo Nos/edsiiey W se noted PCT/CB2004005400

198- Phenyl - 2- ur ei do-t hi ophene-373.02 - 2.19 (m | X3)
2.43 - 2.59 (m 2 H) 215 - 3. 33 carboxylic acid
(3-methyl - | H 3.21 - 3.41 (m | H 3.47 - 3.67
(in, I H 4.21 oxa-piperidin-3-yl)-amde4.70 (m | H)
7.40 - 7.53 (m | H 7.54 - 7.68 (m 2 1) 7.73 (4
J=7.35 Hz, 2 H) 8.02 (s, lllﬂ);_817 (d, 16Hz,IH)

199- (3, 4- D hydr oxy- phenyl ) -2-377 urel do-t hi aphene- 3-

Ex. eﬁhBE’M NfmeC! d Pl fepisdity 7(? d,ﬁ-DMSﬂ & ppm unless

200- [ (am nocar bonyl|) ar ni no]-3 1.60 “1.74 (m R i—&

No.|- 1. 94 (m 21-X) 1.96 - j?:hEIIW[SG:?R?Eflﬂli H 2.11 -

204 (- (9t B Sy 13 |19 £ 7L G § 208 210, 755 5 D, 176 G 20D,
éaﬂélcﬁxérgm-l_pkh]mjﬂl}thﬁplgbﬁ; (3 s,( t I?Aﬂ}(;:héﬂ% 6t a8 (s 2HE A3 ;)(mlEH}(, 8.54 (m,
o ced. 757135 3.5 65 185,20 Gl .4 S5m0

2{}5 gm&mr enl %-gzaﬁﬁlibg[ reﬁ?- 'lsra't VZE0%.34 (t, 2H), 7.23 (¢, 1H), 7.06 (5,

i ol e gDk FERY e B 1D, 3,65 Grs, 80,327
ﬂhenyl 2 urci dg-t hi ﬁh@ﬁﬁ@@@c@ﬁ,mpﬂsw(uﬂﬁgm?ﬁiﬂ)zm
5(m 211),7-2 (Im 1 420arboxyllc acid (2-t

21d) 3.6 (t, 2H),1.]2 (s, B oxy- et hyl ) - ani de

S e R e i R R

?mewg«wown H 4. éﬁ}1|93|=|)2 1?1%&%25%?52@»&H1295
ke~ am deT.

l}h@l%‘ﬁﬂ%@?ﬁ)}zﬁ@am d 34%%3 H) 5:55-5.604nt B 1) 3 .00)s, 3 E) 7.17

d, 1H) &10(d, . 1=7. 16Hz, 1HY&1L. 7% @H=7.35 Hz, LH) 7.34 (3, L ) 740 (%,

~7.63 Hz, 2 H) 7.54 (d, 1=7.16 Hz, 2 H) 7.82 (5, | H)
10.99 (s, 1 H)

207/5-methyl-2-ureido-thiophene-
3-carboxylic acid (8)-azepan-

3-ylamide

257

136-1.97 (m, 6 H) 2.16 - 2.25 (m, 3 B} 2.85-3.25
(m, 2 H) 3.41 (dd, /=8.19, 3.36 Hz, 1 H) 3.62 (d4,
/=089, 4.43 Hz, 1 H) 4,10 - 444 (m, 1 H) 7.04 (5,1 H)
8.09 (d, J=7.54 Hz, 1 H) 9.26 (s, 1 H}9.52 (5, 1 H)
10.68 (s, 1 F)

2-carboxylic acid
[1,4]oxazepan-6-ylamide

208 5-Isopropyl-Z-ureido- 326 [1.08 (4, 6E) 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, | H}
(S)-azepan-3-ylamide

209 5-Ethyl-2-ureido- Ihiophene- | 311 |1.17 (1, 3 H) L48 - 2.16 (m, 6 H) 2.77 (q, 2 H) 3.19 -
3-carboxylic acid (8)-ezepan- 147 (m, 3 H) 3.94 - 4.46 {m, 2 H) 6.97(, 1 H); LC/MS
3-ylamide (ES, M+H=311).

210/5-Phenyl-3-ureido-thiophene- 361 [3.72 (1o, 2 H), 3.93 (m, 4 H), 4.49 (m, 1 H}, 7.07 (s, 2

H), 7.27 (¢, 1 H), 741 (t 2 E), 7.57 (4,2 1), 7.75 (5, 1
H), 8.15 (d, 1 ) 5.15 (s, 2 1), 10.84 {5, 1 FI)
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WD 20051066163 -108 PCTI C1120041005400 Ex. Conmpound
NameMSH NVR (300 M33z; d6-11NLSO, 6 ppm unless
WO 28503 - Wi se not ed PCT/GB2004/005400
204[ 3-((S) - 3- Ami no- azepane-1-359. 71 (s, 1H), 8.20 (m
3H), 7.55 (s, 113), 7.36 (in, 2H),
car boayt) - 5- phenyt -t hi aphen-.26 (m 211), 6.88 (br s,
2H), 3.81 (m 1H), 3.54 (in, yl]-urealH), 3.16 (m
1H, 2.00 (m 111), 1.53 (m 7H)
205- ((R) - 3Am no- azepane-| -389¢ ; 7.52 (d, 2H), 7.34
(t, 2H), 7-23 (t, 1H), 706 (s.

Ex. (Gomgound=Nasmeny | - t hi dYSe [ MRTIGEMERE dSDMY0; 6 ﬁpn%?mﬁ&
No. 113), 3,65 (br s, 211) a’ég‘z"ﬁ?g?é uream 1X- 1) 21
(mIH) 1.89 (m BH),1 1.39 (m 2H)
21152 .’_énﬂaiﬂaonet nyT33gd 333&96}1)11 .36°(a{ 5'}1; ?M- ; 98 -
on

L&l 1.74. - D1 i peridine-I-cafb
u@gma—%x;(qﬁau@ _|) 2 §4.(m,22§}73.€1ﬁ]-322@], QH})E;IEJ 4.31 (m, 1 H)

(B}Eﬂaébaﬂ-ilgﬁﬂliﬁ%n 2-y 7 ur gﬁ 3@1%5{11@/‘7'?5% ??L)?,fé %9(@,1H}

H)734(s 1H)740(91(57169H2 2H) 7.54 (d,J

/
o . L= o Soh) AR et Jo 7 S 253 695 (y S ) (P @
uze%wop@e@sl (m 3 H 2. ilﬂdE’Bz,Zﬁi]@-.&Sa(ﬂbMMBH{z, 280 4.06 (s, 1 )
3.41 J=8.19, 3.86 Hz, |
B %gﬁre%{zﬁ?%‘ﬁa 89, VY Hz, 1 H 4. 10 - 4. 44H)(n,
ﬂama#e704(s | 09(d,,1754H41H)926(s,1H)

f"'\

952 (b, u I‘I) 166 ) } ||)
208- | sopr opyl - 2- ureldo 3261.08 (d, 611) 1.67 - 2.22
(m 6 H 3.10 - 3.40 (m 3 H) thi ophene-3-carboxylie

aci d. 88 - 443(m 3 H Bxditfis21d H)

2. 16 (m 6 U 2.77 (gﬂw.ag1ﬂﬁidg'-car boxyl ic aci d
(S)-ezepau.47 (m 3 H 3.94 - 4.46 (m 2 H 6.97(s, |
H); LCLIMS ylam de, M+rH=311). 210- Phenyl - 3-urei do-t

3-amhg@$m817@@@1m ]_Jﬂmeﬂe-t_%grbgcg‘ﬂ%l de. Tﬁdﬂhﬂdﬂﬁlﬂ‘@@%ﬂ?ﬁé&ﬂ 3-
i é@?lﬁlﬂpﬁﬂﬂﬂ%%b

MQFQ.Q Sz oxyatpi1. g, 375 cimé1) in MOOH {40 L) wes
added 50% w/w solution of NaOH (20 mL). The resulting viscous solution was heated to teflux
for 2 h whereupon it was cooled to rt. The mixture was treated cautiously with 2N HC| solufton
unfil pH~3, The aqueous phase wes washed exhaustively with EfOAc (5x) and dtied {MgSﬂ..]
Evaporation gave the title acid as pale yellow solid. The product was used in the next step
without any further purification: LC/MS (ES, MHH=254),

fert-butyl (35)-3-({[3-amino-5-{4-chlorsphenvi)-2-thienyl]carb onyl}amino)piperidine-1-

carboxylnée. Ta & solution of 3-amino-5-(4-chlorophenyl)thiophene-2-carhoxylic asid (5.0,
19.7 mmol} in dry DMF {40 mL) were added fert-butyl {33)-3-aminopiperidinc-1-carboxylate
(3.95g, 19,7 mmol) and HATU (15.0g, 39.4 mmol) al 0°C. The resuiting pale orange solution
was stirred for 10 mins et this ternperatare whereupon A, ¥ -diisopropylethy] amine (7.8 mL, 43,3
mmol) wes edded drop-wise via a syringe. After the addition finished, the resulting orange
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13

20

[1 4] oxazepan 6-ylam deEX), 8.19 (dI. H 9.15 (s, 2
, 10.84 (s, 1 H WD 20051066163 -109

wﬂjggmﬁﬁgoomoosmo Ex. Compound NameMs' Et NVROTAOEz0bMARES400

e-DVBO, S ppn) unl ess No. ot herwi se noted 211-tent

Butyl - 3-urei do-3391.33 (s, 6 H 1.36 (s, 3 H 1.44 -

2.07 (m 6 H) 298 - opbene-2-carboxylic acid.34 (m

213) 3.47 - 3.72 (m 1 H 4.19 - 4.31 (m |

S)-azepan-3-ylamde.32 - 451 (m | H 7.76 (s, 1 11I)

7.83 - 7.89 (m 1 H) 91 (s,

212- (4-Chl oro-phenyl )-3-3941.15 - 2.02 (m 6 H 3.52 -
sulmﬁlm% (vmme'a aﬁl)t afd éurf’ad(odmlght |I'ﬁb ﬁﬂh&@@rﬂa parft@Rd betwedn RIOAC and

8 (d 8.48 Hz, h’,ﬂ I—gbox ic acid
H;O e:gbthgg@g@ﬁl&garﬂagmag@dgg nd dried (MgS 4 Evaporation gave 2

p Em @h@] ﬁ"éﬂ% o Wl ek gl
yeun?hci&lg ene- %l ar E%g%/f{ cC ac o‘élm S)(g%%%er [ dl ﬁﬂm%ﬂgr%% de Bave
the d&mﬂpmd&mmmﬁm Dl'«mdaﬂlémpmzqﬂe(s (9 §.40 -alc4d(m, TdH)

Las 21 3hedth £61 o el EIE YT LDASR T G 2 g 2

3H) 3}33 &, BTN 16)58i(x) VLI h1((«EQ,T:rﬁL';!l)I«' Hea$ H)gdiddd, J’é@%f Wzy2 Hp 761 (a=8.00
) 2 . e resulting viscous solution was
'Eggilﬁbi?e‘%%—“ag}'or 2 h whereupon it was cool ed tort

The m xture was treated cautiously with 2N HC

i eﬁ}iﬁpsl lﬁh]luﬁan m\éﬁluhb@ni reﬁtlbatya@.syiaqﬁan@im-sr@tahmmpnﬂnyga-

p_Lrh_V_d_
trienyrhoay) En‘éfnp}“n’?%aﬁﬁgﬁ cnfhelie (E crpo 3 03 Ry 34
dirnefiRy-pRery] lstyRkid\Q rvg’[*h@h@ﬁiﬁﬁ H%Eth?uﬁﬂ'ﬁuﬁiﬂi‘ﬁh k@St vt 1t for

aam no) nf perl di ne car box To a _sol ution of

2 b vehor L B Ralvesh et SR sHiSd- LB FaHE Hes Beais B i B patpfion in
dioxdm- (ﬁ %"Lt) hid Eue %ﬁlllﬁ] EBudl hixkhe wﬁﬁ@mﬁkh 181 € haE¢fration of the

rer am nop er| d| nc - ear boxyl at €
solvepatSigneaty i mnwmp b O3 BHMeRY-26) gavesthe desized
a I t [ toh ! o] _
prodfelC e 30 G ﬁ%@ﬁ?ﬂﬂwe%&eﬁ&n(ﬁ%q L0 B HIn
2.98 Kin; TH) S.0P¢ 2AY (et ET) 3.3h{sn@H} 7.18 - A7 (w3l B) 7.47 (d, /~8.29 Hz,2 1Y)
7.54 (d, /=8.00 Hz, | H) 7.62 - 7.77 (m, 3 H} 7.87 {(d, /=8.29 Hz, 2 H) 3.07 (s, | H) 8.39 (4,

J=7.54 Hz, | H) .91 - 9.03 (m, 2 H), LC/MS (ES, M+H=3186).

The following examples 214-243 are synthesized in a manner analogous to that of Example 213
using the appropriate starting materials, MS is M+H unless noled.

Ex. Compound Name MS ['H NMR (300 MHz; de-DMSO; § ppm) unless

No. otherwise noted

214 [5{4-Chloro phenyl)-3-[34- | 486 |L.4C- .90 {m,4 H) 2.57 - 2.98 (m, 2 H) 2.95 - 3.17
methoxy-phenyl)-ureida)- (m, 2 H) 3.32 (s, 3H) 3.90 - 448 (m, 1 H} 6.95 (d, 2
thiophene-2-carboxylic acid H) 7.17 (d, 2H) 7.33 {d, 2 H) 7.60 (d, 2 H) .04 - 8.68
(S)-piperidin-3-ylamide (m, 2H) 9.11 (s, 1 H) 9.96 (s, 1 E) 1631 (3, 1 H)




mol ) was added drop-wi se via a syringe. After the
addition finished, the resulting orange WO 20091066163

WO pgSN6aR30041005400 - 110 sol ution was war me®@OTH:BR0M-HEPIG00

stirred overnight. The m xture was partitioned between
Et OAc and H2O and the organic | ayer was washed with
brine, B20 and dried (MyS04). Evaporation gave a
yellow oil. Purification by Ei otage-Horizon systemlM

( 30%kt QAo- - >45%t QAe- hexanes) gave the desired
product' H NMR (300 MHz, BN&Dd6) S ppm 1.39 (s, 9 H)
1.40 - 1.45 (m 1I:|)_5146-_1_6L(1n_1|—h 1.63 -1.73

Ex. [Cofapoudd Npie76 - 1. 87 HINMR (2068IAz; ﬂrm%ﬁﬁpml) ufes8
Nol - 382 (m 3 H 653 %12112'998(5 H 7.31 (d,
“'3697H2IH)749( e 'ﬁz2H)761(d

315k

- M2
lthﬁElSO%hl or o ph@nil % |3m—(3§gwgngn’ H)2.53 - 3.27 (m, 4 H)

P el do
([(PSkmipssidredre- 2- ear bpar y & é@ld: s 8)H) T (d, 2%%(511(&”51;[}313-
LtHon3.vliamde. T ghi on of tert-butyl
i % ﬂ ? 3-am nof 5- ( -ch(lﬁgrophenyl)-Z
thlwi)élﬁlyﬂlﬂ] Bﬂhﬁjﬁﬂa ami no) pi peri di ne- | -carboxyl ate
.0 equiv) in THH (0.% M was added 3, 4-
|rret hoxy- phenyl jsocyanate (1.1 equiv) _The resulting

216

5-(#HCphro-phergB-3GF ut | pATIVstSst - Por (o 23D 1¥75 15 (2 41) 2.68 - 295

RN E T Y2 R RTIE Ths ZL TR O B ) 486420

2- Eaﬂ:dleh:e]crddﬁhl ting tl oudm, MR 697 dddyals6. QT.ISFQrTé'Bﬁ. éﬂ‘l)r'?t29f(é,r
i F thé | |
AT Ry
the desired produgt. ‘VHBMXMRz(BB) 760z 7.7BMBC BB Y.08(hHERT 72
1.56 -1.76 (nn, 2 |3) 1.83.
2. 98(m 21- 1§ 25 3he) ( im gl@é%&?%’(‘%ﬁ; 1%)1?'2‘7}6(323 (s, 155

| H) 7. 47(d, J==3. 29E| z, 2185 (s BRIOIZ, (s, JWHPO Hz, |
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are synthesized.in]a er

IEP&HTJ gapgylicgeiingl ¢ he 7@%&3&%’5 Ttk %@éﬁb 53567
S]Rﬁp ss npted. Qg (apelys 1 () (Qm 1
( Z, d6- l\%ig)a@S ppm u Dggs}ﬁ:ﬁlomot her(gvl@se note( YED K

214- (4- Chl or o- phenyl ) - #yW-34s.498h 40 -1.90 (m 4 H)

218

i(gﬁgmpﬁﬁﬂ? ;Tq-é E’%]]l ?#r%i(ﬂafgzm 295% }8309 3.31

ure

do
anoadelsiei]- 60| ¢ d. B RRDOBSHAE () ERTLE eNRdm, 9 F)
1) 7. 3: 6 8.04 -
ﬂ:u@ﬁ gg %chrh{j%érl éld ) B- yI anrﬂgem 26;{6,8.}1%.& & H)H)H) 9. 96

(SY-giperidin{P-ylamidd (s, |1 HY WOROO / 066163

219

3.[3-(4-Acelyl-phenyl)- 498 |1.15 - 1.55 (m, 2 H) 1.58 - 1.76 (m, 2 ) 2.17 - 2.34
\reido]}-5-(d-chloro-phenyl):- (m, 3 H) 2,55 - 2,79 (m, 2 H} 2.79 - 3.19 {m, 2 F)
thiophene-2-carboxylic acid 3,82 - 4.11 (m, 1 H) 7.33 (d, <8.48 Hz, 2 F) 7.43 {d,
(S)-piperidin-3-ylamide =8.85 Hz, 2 H) 7.49 {d, =8.67 Hz, 2 H) 7.69 (d,

I=8.67 Hz, 2 H) 8.04 (d, I=7.54 H=z, 1 H) 3.04 - 8.20
(m, 1 H) 8.40 (s, 1 H)




- — - mala = e e TV m—f— —— D EBEEEE——— o

-1l PCTI G020041005400 Ex. onpouud NameMH NMR (300 bM

d6-11NJSG, S ppm uul ess No.therw se noted 215et hyl
wﬂ#.{,&;%ﬂ-chl orophenyl )-2-4521. 1S (t, 3 H) 1.48T/GR0fZm0s100

m 41-1) 2.53 - 3.27 (m 4 H ([(3S)-piperidiu-3-.80

-4.31 (m 3 H 7.49 (d, 2 FI) 7.62 (d. 2 H 8.18 -

Fam no] carbonyl1)-3-8.29 (m 2 H)

enyl ) am na] car bonyl )carba F

216- (4- Chl oro- phenyl )-3-(3-4571.45 -1.73 (m 21-1)

1.75 - 1.95 (rn, 2 H 2.68192.95

yr|d|n 2- yI 4ure| do) t hi ophenenl 2 EI) 3. 21 (d d,

. UU IIL
Ex-begvﬂn?ﬂ’ﬁaﬂbﬂ oo (AT R
No.| i peridi n-3-yl ani de58. 10ul:lﬂarw]setd)teﬂ 49 (d . 1<B. AB Hz

2 H 762 (d =8 40l El 2

0 S ONIrepha b - 1 1) 1% B00a. 17 (el D349 -5 ok B) Lpr 799
ko) 8.55 (B, 1 1
@@%?%‘%I 1'(t)IDr 0- phengli) -3 (EQEF ﬂggg%ﬁgzl# 3. 92_; 5626 (n1E)
cyoldproryD-urgidols (m 2° H) 26[535 32@55H)?4?{dEH) (d,zHJSﬂS
: ar aiidof - n ] 17 2 3. 90
ol B b ) R e B L G oa - . 15
tmpvﬁldhw-?laﬁda 7. 56 (m| 41-1) 7.59 - 7.67

221 sghf%‘lﬁ'ph”'m)?gw alt 515"6':1 feR'T aﬁ ﬂ_ ztislbg.bict'th:,m}% 84-433
pﬂé@i@mdsmtm«mmﬂmny ) - 3{fB1 aﬂﬁﬂsﬁ,i 721 (828D Ty 746314, 4

SaRpttitid | o DS 85 5 1 a6 E 18

_ylgmﬁe (m 9 H) th| bphege- 2- car boxyl ic. aci d8 25 (s 1

h—> /4

222 Sszgﬂ:fl@:o-(p}}ew&)e% ﬁ-{*’rbh Jf’?@? . %{3 8’%‘5 @L 4;15)5"5;4 %@i,ﬁfﬁgéﬁe}. 61 -

dim wm e.me 17)- 2.[B% {m,2 H)3.08 - 335(m,2H}392 448 (m, 1

Gl ggpn;;,,,ﬁ;eg{; e b 2B o Aegm

amd”(S)lﬂipéﬁd:in-al idide . $3 (A 47118 14H‘,8 Hz 2 H) 7. 43 (d,

by gL T e (TR s
k& pfihy - iBphene-2- (m, 1 H) 3.84 - 4.41 (m, 5 H) 7.35 - 7.82 (m, 8 1)
carboxylic acid {S}-piperidin- 8.05(d,2H)

A-ylamide

324 [5(4Chloro-phonyly-3-[3-(2,6- | 492 [1.44-2.04 (m, 4 H) 3.14 - 3.67 (m, 4 H) 4.07 - 4.29
di Auoro-phenyl)-ureido]- (m, 1 H} 7.33 - 7.44 {m, 2 H} 7.56 (4, 2 H) 7.70 {4, 2
thiophene-2-carboxylic acid F) 8.19 (d, J=7.72 Hz, 1 H) 8.33 (s, 1 H) 8.66 (5, | H)

(Sy-piperidin-3-ylamide

225 5-(4-Chloro-phenyl)-3-[3-(4- | 500 }1.25-1.92 (m, 4 H) 2.94(s, I H) 2.98-3.18 (m, 4 H)
methoxy-2-methyl-phenyl)- . 3.77 (5,3 H)3.91-4,18 (in, 1 H) 6.44 - 6,86 (m, 3 H)
ureid o]-thiophene-2-carboxylic 7.15-7.27 (m, 1 H) 7.41 - 7.51 (m, 2 H} 7.55 - 7.69

fc.id (8)-piperidin-3-ylamide {m, 2 H) 8.09 (d,1=7.35Hz, 1 H) §.23 (5, 1 H)




i

m | H) 8.40(s, | H WD 20051066163 - 112 PCTI GH20ML005100
Ex. Conmpound NarmeMs 13 NWR (300 MHz; d6-DMSO, S ppm

WO af/e®g6INo. ot herwi se noted 220-( 4 PCT/GBZIN4/005100
Chl or o- phenyl )-3-[3-496.70 -1.34 (m 311)1.39 - 2.03
(m 5H 2.56 - 2.99 (IR 2R)-2-phenyl-m 2 H 2.99 -
3.27 (m 213) 3.92 - 4-26 (m |
clopropyl)-nreido]-.97 - 7.31 (m 5 H) 7.47 (d, 2 H)
7-60 (d, 2 H) 8.05 ophene-2-carboxylic acidd, 1 H) 823
(s, I H S)-piperidin-3-yl-dh3de

_ 221-(4-Chloro-phenyl)-3-(3-4561.46. 1.91 (m 41.1)

Ex. [CBmphund Bahe(m 4 H) MBHH NMR?@ﬂﬂllr[EIz dg-DMSO0; 5 ppim) unless
No henyl - ur ei do) - t hi ophene} 2 S_ 6.92 (t, 1 B) 7.21
| (t, 2 H 7.42 -1. 5 (rr“ﬂl? ‘H’éi‘(?PﬁEE aci d

2265 dabhmnglsﬁ e @/[3?[9- (G771 98540, ¥ ) 350" 256/, 2 11) BT - 4.4
iﬂw&p@aﬂm@nﬂal phenyl ) - 3{m33 KN 7.8097.326m, 4 B) D46 (2 Y TP (4, 2
3 (6l

s D N A O S AR

(8- P@Ilﬂm'ﬂ?vﬂl&m(% 1 ei do) -| hi ophene- 2- car boxyl i ¢8. 03 -

227 5- per dpheigﬁ'ls g r{?é’e]—‘gﬁ“r illtfél’s f.’sra’@ﬂ,ﬁn 21305, 3H) 230 (5,3 1) 2.70 -

m&ﬂ-ﬁemmw)- mei do) - 53L26-{ghB4 H) 338 ~ 4.504m( N 2.55d, T=$46 Hz,
-, 208 2 68 - " Y - 2-

ipicfy hlprbfle 2 lboie o Brdy s g THEBATE P B me

acakt {8)pyperidinsteyldmids) - p| pelH) diod(s, Q5019 4BZs I-ﬂ)H]e -yl am de

[2_ (2 &6 409 04 _(in

238 B4 Bt SRk |5 (L7 0902 G S5 B7 0428 Ima ) P ey 429
urkidil)-5-{4-3Bloro ﬂwﬂﬂ) (m 218y, Fﬂﬁﬁ?ﬁ dg. 12(&:1)21&) 463 (800 én, 3 H)

ar box i C aci EI ) ?é? Ty %@ T&ﬁ,ﬁd,j—%;fléﬁ?déﬁl_g 58 (d,

0 gene 2-
-thg'i% eneriscaopyligagy (|
dimGhilekaicphenyl ) - 31%3357(1% iQ@}l? Al =328, 240 25 (4,

l:2.4(5,3H)2.98 31?;]1 %ﬁ

et hoxy- 2- met hyl - phdny! ) FF- %A% d 333 (3L BaB.5a(s B m |

229 5-(3-CRioffphenPh 30330 [S478) [123 - 2.06 (m, 4 )y 2.47 - 2.95 (m, 2 H) 2.97 - 3.38
Teoro-phenyl)-ureide]- (m, 2 H) 3.88 - 4.36 (m, 1 H) 7.05 - 7.86 {m, 5 H)
thiophene-2-carboxylic acid
(S}-piperidin-J-ylamide
2305(4-Chloro-phenyl)-3-[3-(1- | 482 [[.31(d, 7=6.97 Hz, 3 H) 1.47 - 2.01 (m, 4 H) 2.60 -

U)

phenyl-ethyl)-ureido]- 2.92 (m, 2 H) 3,01 - 3.76 (m, 2 H) 3.95 - 4.33 (m, |
thiophene-2-carboxylic acid H) 444 - 5.00 {m, 1 H) 7.06-7.18 {m, 2 H) 7.22 -
{8)-piperidin-3.ylamide 7.34 (m, 2 H} 745 (d, J=8.67He, 2 H) 7.57 (d, 2H)

8.09 (d, I=7.72 Hz, 1 H) 8.16 (d, }=7.72 Hz, 1 H} 8.18
(s, 1) 9.22 (s, 1 H) 10.04 (5, 1 )
231[5-(4-Chloro-phenyl)-3-3-(4- | 501 {1.37-1.52 (m, 4 H) 2.58 - 3.25 (o, 4 H) 3.91 - 439
mitrc-phenyl)-ureido]- (m, 1H) 7.50 (d,2H) 7.59 - 7.81 (i, 4 ) 8.16 (4, 2
thiophene-2-carboxylic acid jl-l] 5.26 (s, 1 H) 8.56 (s, 1 H) 10,50 (5, 1 H) 10,64 (5,
(8)-piperidin-3-ylamide LH)




ar ei dol -t hi ophene- 2- cai boxylic. 15 -
7.51 (m 2 H 7.55 -

7.27 (m | H 741-

7.69 aid

wo 08 aRigaeri din-3-ylamdem 2 H) 8.09 (d, 7 7PEF/GE2004/005400

H 8.23 (s,

1 H WD 20051066163 -113 PCT/ G

820041005400 Ex, Conpound NanmeMSH NWVR (300 MHz; dr DVSO,
b ppm) unless No.otherw se noted 226-(4

Chl or o- phenyl )-3-[3-(2-4741.18 -1.89 (m 2 H)
3.47 -

2.76 (m 2 H

2.50 -

4. 44 ucro-phenyi)-ureidc]-(m 5

H 7.00 - 7.31 (m 4 H 7.4¢4(d, 2 H 7.59 (d, 2
ffllophene 2- carboxyllc aci d7.92 (d, 7=7.91 Hz, | H)
et o) - pi Y
B CggphNaber] 21 PO TR, By e oy
No.| 2. 13 (s, 3 H 2, 30 S t&é)'wmeiﬁted
B2 S R | o gaa AR A Z s RBGh 7 gﬁt@m

ﬂﬂ&&nﬂdﬂnyl-%g&ﬁyiﬁ 27
i Bbaien oyt

adid @E?} dm

L Cl

Bidad3 yimide H 4.

5. (A chl or ol

am de‘
oxol

mi) HP 496 - 453 (=T Hy2.18iz 7.90 (g9 H)

ey A g

bovl) . (m 5 75 A 12 /m

233 ﬁz(4+r§hhmaensrns% B3¢ ﬁ@l 6%+ %ﬁeéaﬂf 88 - 0k R 4-17- 448
:?&!oq] g2 (m FUmhﬂﬁ?(sd 3?%3,( 2!?%?&3{&")1—@45&2[—1}
5) - p| er|d|n3,/lemd 7
Hopiene-g-cerparglicgeids | d, 9’733915!,3—5} B 1410 3§1§B 1H)s. 2~§i 1H)8.45
- 9- (4} Chl }meggy 3- 3 474123 -
@%@@ﬁ Zl'ml—?fg% 4(7 D e Hrﬁj[ ( 3 238 naro
234 %ﬁeﬁs(ﬂﬁhimemuwl)rﬂ D 525 124608 3- HJ41_ e (T (my, 24) 17730593 (m, 2 H)
ne- i V/ | _ _
per | djf'n 54:&{]}9 e 21060 Lol @ IBY6h - 3.30 (m, 2 H) 4.04 - 4,15
:maﬂmxn-ﬂmmdommmy: ) - 361 £ 44344, 23) 748 (d763067 Hag 2 1 7.56 -
2.01 (m § _
%g?gﬁ’;/f“‘%fhw Sl o aby ) e By 756 ) 15585 110 820 40,0772
- 4.33 (m 1t hlﬁxphéﬁ&n @ArBOkG] Gl BRi d4. 44 -

73 3333 %%'8#& Y L R
iP2i b)]-54(45chldrokphahybl) 8. 09 {2 H)3BBZ 2128 m, Il HBip.28 .- 54 1 (b, EH)
tﬁi&ﬁfehg-?z-c'i'rzb’ux}uc@cid& 18 ka1-7m (m, 14 H) 8.13 (d, J=7.54 Hz, 1 H) 9.71 (s,
(3)-piperidin-3-ylamide 1 H) 1021 (s, 1H)

736 [5-(4-Chloro-pheny)-3-[3{4- | 548 [L.35- L.97 (m, 4 H) 2.62 - 2.89 (m, 2 H) 3.04 - 3.25
phenoxy-phenyl)-ureide]- {m, 2 ) 395 -4,23 (m, 1 H) 6.83 - 6.97 {m, 5 H)
thiophene-2-carboxylic acid 7.03 (L, ]=7,35Hz, 1 H)7.22 - 7.35 (, 2 H) 7.42 -
(S)-piperidin-3-ylamide 7.53 (m, 4 H) 7.59 -« 7.69 (m, 2 H) 8.27 (5, 1 H) 9.92

(s, 1 H) 10.28 (s, | )
237 5-(4-Chloro-pheny)-3-[3-(3- | 537 [1.16 - 1,94 (m, 4 H) 2.64 - 2.88 (m, 2 H} 3.11 (5, 3 ED)

mcthyl-5-phenyl-isoxazol-4-
yl)-ureido]-thiophene-2-
carboxylic acid (S)-piperidin-
3 -ylamide

9,08 - 3.32 (m, 2 H) 3.97 - 43¢ (m, 1 H) 6.92 - 7.92
(m, 10 H) 8.11 - 8.32 (m, 1 H)




S,
phenyl)

11-1) 9.22 (s,

(d, 2 H 7.59 -

di | ophene- 2-carboxyllr acid8.26 (s, |
H 10,64 (s,

10.50 (s, |

1 H 10.04 (s, |
©3-[3-(4-5011.37 -1.92 (m 4 H 2.58 -
WO 2085/06646H) 3.91- 4. 39

H) 2315-(4-Chlorc
3.25

"tro-phenyl) -urei do] - m PETEB20LH05100

7.81 (m 4 H) 8.16 (d, 2

H) 8.56 (s,
(S)-piperidin-3-ylam del

1H
H)

WD 20051066163 -114 PCTI GH20041005400 Ex, Conmpound
NaneM5' M NMR (300 U LM d6 DI\/BO S ppm unI ess

No. ot herwi se not ed

232- (A-Chl oro-phenyl ) -3-[ 3- (4 5241. 33 -

2.03 (m 4 H

No.

[Compund Hage (m 2
t r Muor oneLhyt - pheny
7.18 - 7.90 (m 9H)

H M93
)-m

.d<ﬂt€?m58ﬂ?ﬁg“ﬁe 2- carboxylic. 29

H-NMR3Z00 MHz; dz-DMSO; § ppm) unless
4.53 (m 1 H)
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M de
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(33 £33 6,881 7,284m, 8 H) G38 ¢ 50 4mi) H)
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078 ARGV S e (a,
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8.42 (d, 1 H) 8.45

1 11) 8.85 (s, | H)
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7515-

y.53--2.03 81 429 2(78 - 3D6Hgm, 2 HAB.41 - 3.91
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4.15

goicn 1 H) 4.21 (q, 2 H 7.49
id ethyl ester.70 (m 4 H)
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yI am

zal((d:. 8 352.902 ma)(nﬁm?l) t95-17.53

E?ﬂ@( (g BTy b3 103% e 11

)-m 21-1) 3.88 - 4.28 (m |
t hi ophene- 2- our boxyl i c.
3.13 (d, 7=7.54 Hz, 1 11) 9.71

del H 10.21 (s, | H
[3-(4-5481 35 - 1 97 (m 413)

241

d E‘T GQIMP?%’B‘E‘(‘ rn,

(@@ﬁﬁﬁ%umggﬁﬂmw

onyl} agaq)N- [@S)rl) 7.22

%

g [d
H) ng%nél{ga

134 -2.04 (g4 H) 2.57 - .89 (m, 2 H) 2.96 - 3,30
54990 .ﬁ,?ﬁ)ﬁﬂb Zgﬁ'{m,zm

car boxylic acid

71738 - 770 (o, 44D 7.742 781 (m, 1 H) 7.6 - 7.94

pl?bﬂh@-gf‘}llﬁhaﬁh%n#ﬁ milde7. rﬁ 10767 15395 (0,8%7 5902 B)
carhnxanudﬂ ’

242 [5-(4-chlorophenyl)-3-[(([(4- | 534 {1.57-1.81 (m, 2 H) 1.82 - 1.98 (m, 2 H) 2.41 (5, 3 H)
methylphenyl)sulfonyl]amina} 78 - 2.94 (m, 2 H) 3.18 - 336 (m, 2 H) 4.10 - 4.24
carbonyl)amino]-N-[(35)- m, 1 H) 7.46 (d, J=8.29 Hz, 2 H) 7.54 (d, J~8.67 Hz,
piperidin-3-yljthiophene-2- H) 7.69 (d, /~3.00 Hz, 2 H} 7.87 (d, /~B8.20 Hz, 2
carboxamide 807 (s, 1H1)8.38(d, /=772 Hz, 1 H) 8.95 (5,2 H)

243 [5-(4-Chloro-phenyl)-3-(3- 462 10.81 - 1.34 (m, 8 H) 1.35- 1.96 (m, 7 H) 2.79 - 2.96

cyclohexyl-ureido)-thiophene-
2-carboxylic acid (S)-

piperidin-3-ylamide

(m, 2 H) 3.24 - 3.73 (m, 3 H) 7.51 {d, J-8.48 Hz, 2 H)
7.59-7.72 (m, 3 H) 7.81 - 7.88 {m, 2 H)
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s, 1 H 10.28 (s, 1 H)
237-(4-Chl oro-phenyl )-3-[3-(3-5371.16 -1.94 (m 4 H)
wo Mefkst632. 88 (m 2 H) 3.11 (s, 3 H PCT/GB2N04/ 00500
ct hyl - 5- phenyl -i soxazol -4-.08.3.32 (m 2 H) 3.97 -
4.30 (m 1 H 6.92 - 7.92 |)-ureido]thi ophene-2-m 10
H 8.11- 8.32 (m | H boxylic acid (S)-piperidin-
yl am de WD 2005! 066163 - 115 PCTI GB2004100540u
Ex, Conpound NanmeMsH NVMR (300 MHz; dCOVSO, S ppn)
unl ess No. ot herw se noted.jjg-
2385-(4-Ch[ora-phenyl )-3-[3-496.76 - 1.96 (m 8 H)
2.53 - 2.82 (ih 2.11) I 244 03 (1S, 2R) - 2- phenyl
28 ngﬁé)_z%s_ 7. 50
s \3 a ghi] KA AP I i

th| ophene -2-carboxylic acid S)-pi perl d| n- 3- yI am de
239- (4Cnl or o- phenyl )-3-[3-(2,6-5251.53-2.03 (m 4 H
To aaﬂm&nof&rﬂﬁltﬂmm $12-8yina-5-phensd-B-thienyljcarbonyl]amino} piperidine-1-

e RRRACAT A S B0 Py Tty [ p 3 G 1 -

ca:hnaymﬁm(ldazﬁlal{mm hérmmpl)sLhe{ml(ng)clcaamnlmnzvai iUIQ‘Qﬁ atgforlh

wherglppd s solgdon P\ Fp B 0P iy SETIRE) was padeg apd e gesating

dark $dtutBn Dés ered for ) ¥} rkiThe hidre 'wae parttithed bytwber Ei€iAdahd H,0 and

ophene- 2yLar box I|c aci d p rid | anl.i d
thﬂumlﬂ@avﬁﬁw F a0, éf%@%&‘ %@S é‘gﬂaﬁ‘y 3%2145’9“”*

hub_\r{ 3{(P- ﬂﬂazﬁn@ﬁ‘hnu@a%ﬂnu]-s-phenﬂ-}

henyl suI fonyl ) am _no] carbm 2 94_ - 30 (m 1
wgﬂaﬂ}mi&?JPW“E‘“ﬂ)‘“W?l}YmWM“F(’%%‘}“E Resigi s wated

with 4.8N IfC['E!)Jhlﬁu]Y ﬂa dnﬂﬂﬁelg.([ﬂl) ahd e ﬁmﬁﬁgclnﬁd?ﬂimum was shirred at it for 1

3-yl]th 2-m
h, Evggp?r;tlpnl'p% ﬂ:‘.q;_ﬁﬂlvg_]lt |f||;]i) e Hl@ﬁcatlﬂﬂ _E;)F Gilson (55& M-:CN II_-PEG-—: Q%ngECN

Hzo)%%gezﬁé dﬁ%g E:fb‘&ﬂ& ”W (faﬁtﬁ MH?z, ﬁﬁfb{ﬁ&] 5 bpRd 40T, 74%et s H) 1.84 -
197 (m, 2H) 2.74 - 3, m(m,zH):-:-zg (dd,J’— 476, N, 2 H) 4.04 - 4.30 (m, 1 H) 7.27 (¢,
J=75 Hz, 1 H)7.41 (¢, J<7.63 Hz, 2 H) 7.55 (¢, /=7.16 Hz, 2 H) 7.30 (s, 1 F) 8.12 (s, 1 H) 8.66
(5,2 H); LCMS (ES, M+H=360).

Examples 245-247 were made in an analogous manner using the appropriate starting Tnaterials
but utilizing hydroxylaming in place of the hydrazine. MS is M+H unless noted.

Ex./Compound Name MS {'H NMR (300 MHz; d;-DMSO; § ppm) unless
Np. ptherwise noted
245 p-{[(hydroxyamino)- 361 |1,66 - 1.66 (m, 2 H) 1.88 - 1.90 (mm, 2 1) 2.84 - 2.85
carbonylamino) -5-phenyl- (o, 2 H) 3.68 - 3.69 (m, 2 H) 420 - 421 (m, 1 H) 747
IN-[(35)-piperidin-3- | 7.48 (m, 2 H) 7.68 - 7.68 (n1, 3H) 8,31 - 831 (5, 1
vl thicphene-2—carboxamide 8.06-8.97 (brs, 1 H)2.08 -9.00{(brs, 1 ) 9.26-
’(9-,.)29 (d,2H)11.08-1L.10 (s, 1 H)
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15

et hyl phenyl )sul fonyl Jamno}.78 - 2.94 (m 2 H) 3.18 -
336 (m 2 H 4.10 - 4.24 arbonyl)amnoj-N-[(3S)-m 1

WO MSIEsd (d, J -8.29 Hz, 2 H) 7.54 (d, J'=8. FLIFGEBZ004:005400
i peridin-3 yl]thi ophene-2-H) 7.69 (d, --8.00 Hz, 2 H)
7.87 (d..r8.29 Hz, 2 arboxam de8.07 (s, 1 H 8.38 (d,
.7JJ7.72 Hz, | H 8.95 (s, 2 14)
243- (4- Chl or o- phenyl )-3-(3-462.91 - 1.34 (m 8 H) 1.35
-1.96 (in, 7 H 2.79 - 2.96
cl ohexyi - urej do) -t hi ophenelhi-2 H 3.24 - 3.73 (m 3
H 7.51 (d, 1-4.48 Hz, 2 H) 2-arboxylic acid (8)-.59 -

Ex. CompauidNateH) 7. 81 MS7EBBMR(30D Miiz; de-DMSO; 8 ppm) unless
No.| PI Par i din-3-yl ar nildc O 2005/066163 PCT/ GB20041605 00

- 116 Exanpl e 244 N (BhpREERPted 3.1 1(357- ni p

246 5-¢4-tbfdp ham nol™ [eagdpayli s Y
Etgar bo];?%u)f{’n)de To 4 sollution oﬁl’mﬁ“[ﬁ/ggl PPQ&’EHJEEQ -291 |

{ [(zgsceypping)carpipmd lag - phe@nl@wﬁ ehy) %dr@aﬁw@ﬂ 1% 9Um  JHRi4.02

R PSR S, 0L PE GRP RESAN E3 7e a

?Wfawp%ﬁmw rtomie | ¢ (40 i 211 90 1) e il g )
t t
col it on of N2 t2 i n T obaff i e JRie R i Bas

added and the reSLItinl'g 1Hark sol ution was stlrred for

24T SRR BRE] "t nd S50 Ly & TN TG N TIPS

cainlmnmﬂdramd} -dmhmjrl—( Vb SOgfim, 4HEWeisY 8.4 S, ZFH)P. TFedL.a6) 1 1) 4.09

N%[@&J?Eﬁhff' Jfll[h.\?dr azi ob& %r}m?a?ﬁ (o783 flgehily 746 - 7-51
pliché-dryiboranidony| ) am nqjopi3Eeyri. b (dar-k: ﬁ&wgwhﬁqd 6'5?@5 I,

yel | ow residue. The rsg reated
HC solution in di oxanéhij%%ﬁ\\(\_afﬁhd Pre 1r@§11|3t(dﬂ6‘? 54 Hz, 1

cl oudy m xture vvas1 stigyed at rt far 1 h. Evaporation
of—the solvent folll guwad h\Jl rlr"nlrifi{";n‘ir‘n"\ h\]/_ Gl son (5%

McCN- H20- - 498/ MeGN- H20O) gave the desired product. tH
NVR (360 MHz, DMSO-&) S ppm 1.49 -1.74 (m 3 H)1.84

151.97 (m 2 H 2.74 -gd Eém2l—l)329(dd
j--34 .76 11.77 Hz . 2 . 430 (m 1 H 727 (t,
] 7. dsthenyl-A-wraidertlijaphene-2-sulfonic peld (S)-piperpding-ylamide

1716Hz 2 H 7.80 (s, 111) 8.12 (s, | H 8.66 (s,
X LC/I\/IS ES I\/H—I— 160) . Exarrpl es 245 247 wer e made
- AR B penidine doxylatet fng

vl § : Al IipE
ChlmHﬁIn%ﬁé;ﬁr%szﬁl%gleﬂfonHé umaﬁuagfuga@r fn.zzgazﬂmym%g.a M%pg,gagmﬂfm-
carborgdate KBS OBV A74mmeln-and 2@mlDiEiGorogethsng wmlaé@d to a 50mT. round
bottomPtadld I]ﬁfs%r%ﬁyl@tﬂ&lﬁqma was then added with stiming, Let stir one hour. ‘Wash

reaction mixture with water, then dry over MgSCy. Filter, and concentrele filtrate to dryness;
1.75g, 99%, 4.60mmol. "H NMR (300 MHz, CDCly) & ppm 1.69 (m, 2 H), 1,80 (m, 2 H), 3.20

{m, 1 ), 3.31 (m, 1 H), 3.41 (m, 2 F), 3.56 (m, 1 H), 4.94 (4, 1 H), 6.54{d, 1 H), 7.45 (4, 1 H).

feri-buiyl (35)-3-[[(3-amina-3-chloro-2-thienvDisulfonvl]amin o} piperldine-1-carboxylate,
Tert-butyl (35)-3- {[(5-chloro-2-thienyl)sulfony] Jemino} piperidine-1 -carboxylate (1g,
2.7330mmol) and 10mL THF were added to a 25mL flask under dry condilions end a nitrogen
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245- ([ (hydr oxyam no)-3611.66 -1.66 (m 2 H)1.88 - 1.90
(m 2 H 2.84 - 2.85 arbonyll am no) -5-phenyl-(m 2 H)
wo B§its61633. 69 (m 2 H) 4.20 - 4,21 (m | H) 7.PAIT/GB004/005400
[(M-piperidin-3-7.48 (m 2 H 7.68 - 7.68 (rn, 3 H)
8.31 - B.31 (s. | 1]thi ophene-2-carboxanm deEl) 8.96 -
8.97 (br s, I H 9.08.9.09 (bra, I H 9.26 - .29 (d, 2

H 11.08 -11.10 (s, | H WD 21)115/066163 -117

PCT/ 6B2004/ 0054u0 Ex. Conpound NanmeMsSH NWVR (300 Ml z;
da- DMSO, S ppm unl ess No-atferw se noted

246- (4-chl orophenyl )-3-3961.41 -1.69 (m 2 H)1.69 -

haé t‘ﬂibl c8—l:rﬁ ozmaaddn-%uﬂﬂ{z{sﬂu{ Ew@hgxggmiﬂlﬂhtﬁ;_}ﬁlbﬂwwme Let
m

warmoalowm Y Cp By AR H g oo T i, 8 aipten in Sl
dry ”IEF at 2*[9’ 7Léﬁhé &actﬂah&ﬁtﬁ% Wﬁ&%ﬁnﬁﬂrﬁ%x ﬁfl_ﬂbﬁdm(irﬂanéft Separale
organjc @mﬁwaqupmllares wﬂebﬁquwr lasm "Hih ﬂlilalalpmethm pd cppgbine

4
rgm:% %%&?LA %)3}1376 5 éﬂ%%ﬁ[pﬁnsg%ngnﬁgng Bionﬁde."@e 133?57 %’?ﬂammul),
then Bydigniggohydgde 61 104%, 321‘?|E|}mglﬂ§5n m@@pr @I%ﬁv.'lﬂdrpgwua dir at room

o300 43 A 9], Gt
washings 654pdraltaenotBalihpse MPYC; 0- 86 (acm ~Hexaae, B EtDAC). 28222

25 4% 3R ol Bsh BhavorEh edld Ot 338, PR K o RIS £, L

(s, 1 (19)2:45i (re 1 (H)] 7 B, | 1801, Bla2 B, 1 €Dy 06 fob, 1 D), 5.89 (s 2 H), 642 (3, 1 H),
é§§%@3 (1(5-chloro-2-thlenvl)sul fanvl | suni nol pi peridin
733 ar bocyl ate, 5- - Chl orot hi ophene-2-sul f onyl
chloride (1g, 4. 6062nn01) terl-butyl
b

RS 0 AEL T ~
e i1 AWk ldwt r@mﬁdnqm-a ﬁz(:i ﬁﬂmwmlce&-ayl esni ne was
iy DoP oS PFE R | oA (28 0 w@@rﬁtdﬁm
wme':a'd!i%daﬁ a gg}‘ﬁd%ﬂ?&%ﬂh%ﬁ%% %L&]ﬁﬂcf qchCﬂlf%aMétﬁ%ga%a%ﬂe %ni:;: 3.24
b, 341} wag @deadsiropyvisg)vie -?TIEBB wrillpgtirng.) Thisyeactiop mixtyr d for
n’é_ﬁ %ﬂﬂ ety ﬂz% sn.'i‘l);ent%za@fbn{ﬁbd in vilino. 4x9és felgdnt s refho94d lﬁﬂer High
vacuum lo gwe, tert—but:,rl {35} ;-{{[5 chloro-3-( ([(trichloroacetyl)aminojearbonylj aminn)-2-
thienyl]sulfonyl}amino)piperidine-1-carboxyleie. Dissolve residue in 5 mI, methanol, then add
2M ammonie in methanol (1.62 niL, 3.24 mmol, 3 eq.). Stir 30 minutes. Remove solvent in
vacuo., Purify with MPLC using a normal phase column, 50-100 % B (A=Hexanes, B=Eihyl
Acetals). Product elutes at ~90%B. 248.2 mg product obtained. 'H NMR (300 MHz, DMSO-
de) § ppm 122 (m, 2 1), 1.39 (m, 2 KD}, 1.45 {5, 9 H), 1.71 (m, 1 H), 1.83 (m, 1 H), 2.82 (m,2 H)
3,19(m, 1 H),3.73 (4, 1 H), 6.83 (5, 1 H), 8.42 (3, 2H), 8.53 (5, 1 H).

tert-butyl (385)-3-[({3-]{amingecerbonyNamino]-5-phenyl-2-

thienyl}sulfonyl)aminolpiperidine-1-carboxvlate. Ters-butyl (35)-3-[({3-
[(aminocarbonyl}amino]-3-chloro-2-thienyl}sulfonyl)amino]piperidine-1-carboxylate (0.1156 g,
0.2634 mmiol), phenylboronic 2cid (0642g, .5267mmol, 2 eq.), cesium carbonate {0304 g, 7901
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- -m--- 7 -l = = el e o e b

lerr-butyl 3 -3- 3-amno-5-chloro-2-ibienv sulfoa 1
amino i erldine-l-earbo late Tert-butyl (3S)-3- f

WO 30p3UEH3or 0- 2- t hi enyl ) sui fonyl ] en PCT/GB2004/005400
i no} pi peridine-1-carboxylate (Ig, 15 2.7330mmol) and
IOk THE were added to a 25nL flask under dry
conditions and a nitrogen WO 20051066163
PCTI GB20041005400 - 118 atnosphere. Coo[ to -75C and
add n BuLi (2.5M 2.19nL. 5.4660nmol) slowy dropw se.
Let warmslowy to -20C -$1%9w y add
2,4,6-triisopropyl benzcnesul fonyl azide, as a solution

mm::ri B c§.rhd Tdttgkiaﬁlﬁph@tylpﬁﬁs@hlnh}palladﬁm{ﬂhnm dded\waa nitfogen goEsd 25

seseiea s i snphod Wil PRl R Sl mE e e s B dovane

Heat ﬂhl Eﬂm;‘ ﬁerrlit hﬂﬁ'ﬁ reaathsh Ib@miﬂl memﬁvmqge:ms Cayer. AldniceitG e (i@anic

el MR el SRSl bt s g
A-I{%xdnw%ﬂmiﬂ Aktarg)Tl20Ma¢ REla&H.0M MM CRINES:, CBIAL) a%mrpms 9

ture overnight. Extract reaction mxture wth

H), léﬁ lﬁfw 2 H);étf’;&t(@; 1 @Bﬂe@@h atto: %ﬂ%%. ZH), 338 RenbH): 368dmx 4#8, 3.72

6. l@g)gg;(ﬁ?i g@-*"’aﬁqﬂ ’30@.&? M:l O I Do 56)_ S ppm

1. 04 (m 211) 138(m 111) 153(m 1 H),1.86 10

4?343‘1%15(3.?&3 {((3-

(nrmn_uq@hunyléqrmnlﬂtﬁt-ghenyl E-thmn_',rl} sulfunjrl)ammu]plp eridine-1- -carboxylate (20 mg)

was SF]%&I&Bam Léﬁﬁpl pert di new&? Sﬂﬁmﬁ? k‘%fﬁrﬂe‘rglf&r%cfw Sitsidue

wes pl@8} uile( f-tuahamunm -yieldiof tﬂemtlgc@ngcﬁmd 15mg, HCL salt. 'H m (300

u r
Mtz SSRGS RS e W G i i 30HK 2 S 2 B,
6.79 @/THY)i746qaen Pp,lwr@e;d, QH),{ﬂ.LEI((g Ilggiés ;19_ (s, % 1-243 64 (s, 1I H), g T ()s , 2 H).
i socyanat e nmo e
LGM%Zéggﬁggdﬂﬁso%mnse zla syringe with stirring. ThIS |
reactlon m xture was stirred for 15 mn, and then the
| vent was renoved i n vacua, Exce%s reagent was

Eﬂﬂﬂw &S (RRde 10 an tgrioeqys atrgrr ofligg rilpesppheRyk tpronic acid in place of
the pﬁe%ﬁbm%nic{aha @mﬁmmﬁuﬂé{s(ubfﬂchl oroacetyl)em no] rarbony

am - ho)

Ex. ﬂwmwnql ﬁameony S %m&mmm—waaﬁympwanlm
Di ssol ve residup in ol, then add 2M
No. anmoni a i n et hanol ‘?‘T%Eﬁﬁgﬁ 24 mol, 3 eq.). Stir

b 389 06V an 2 1) 1.8¢ 44, AdY), BUS (thy2 1), 86 I E I,

E?f"se? et B ol T el B 3% 190,
. IRADG, (BB, | BNEQ (52 15 ppm | 22

m d11), 1.45 (s, 1.71 (m 1 H,
p. 82 |(m 2H)25319(m||—|),373

Il

N T

(d 1 H), 5. 83 (s, T H, 842 (s, Z H, 853 (s, T H.
&K-butyl 3- 3- am nocarhon am no -5- hen I-2-

t hi enyl } sul f onvl ) am nol ni peri di ne-i -car boxvl at e.

Terl -butyl (3S)-3-[((3-
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o, T T eF A » JSsmm——— TR AEmmE=ma= s

[ (am nocar bonyl ) am noj - 5- chl or o- 2-t hi enyl ) sul f onyl ) am
noj pi peri dine-1-carboxylate (0.1156 g, 30 0.2634

wo 2008lsk sz Phenyl boroni ¢ acid (.0642g, .5267mMmDPCTAE004905400
cesi um car bonate (0304 g, .7901 WO 20051(166163
PCTIGB2 0 0 410 0 510 O - 119 mmol, 3 eq.), and
Tetraki s(tri phenyl phosphi ne) pal | adi urr( 0) were added to
a nitrogen purged 25 nL round bottom fl ask equi pped
with a magnetic stir bar. Add | nL water and 3 niL
di oxane. Heat to 80C for-fxw. Allow reaction to
cool. Renove aqueous | ayer. Concentrate organic | ayer
and purify on MPLC vvithEmﬁ ksgphase col um. Run
sol vent gradi ent from6 %3 5 SA—Hexanes .1 3=Bt hyl
ASeRIpegradin-1oy}-2rgreids e R : 1-pl HF e
ppm 1.35 (s, 9 H), 146(m 2H) 162(m I H, 1.73
(|n 1 H), 310(m 2 H, 326(m1H) 3.38 (m 1 H),

WERI ) honyliamino].- din-k-9l-3-> 1) 8.09 (s,

tmen#g# %haﬁlﬁﬁﬂﬁ%n 1Fles|lﬁpne-lolg%ﬁﬁﬂﬂte %a:%ﬁéyﬁ@sj higqphene- 7

| am de rert but yl
[{amifi@:8)bo8yl)an{iBa]-5tbromo-3-thienyl}carbonyljaminopiperidine-1- -::arbuxylate fprepared

as in Sipelt DG DR St Ll DA Wers gdelo Dl ok ool
piperilinerwae thenmddednind4he dei@tion stimdsd@krdogy tep Vﬁfﬂgt Water was
G AL 5 (AR 0SB o
solid ek perked by nbhﬁ#Vﬁb:(sSEﬂ’LG}/@diﬂﬂ\E@%ﬂ (B JperenssSB =(HHDAR),
24332),1%}1 éivﬁf {3@]9@/]}%%&3%%&%71 fpe)@,'zrﬁ) %E;_&%,G;%G;"BE 8’3;’ b, 286

(g2 HZ 3. @ 9 ﬂ}sﬁ 13 (dN ;)3 20 SH)Msw(m,&m, 4.36 (s) 7 H),.6.59.(,1 H), 6.79
1070 oo 3B B L3 TPt el

boronic acid in place of the phenyl boronic acid M5 is

M-H unl ess not ed Ex. Conpound I\Iamal\/SH NMVR (300 NMHz;
5-Pipesidigyianh2-nweidonthiophengd-caxbpxylie acid (S1-plperidin 3-ylamide. tert-butyl

[35)-’3_51@(2(}&%5&&@%&29&)%%)5 p’%p&ﬂ%ll §ﬁ3 (tfRny? cidhonyheinofEreridine-1-
carbogykate(@43. T'ﬂlapﬂ‘@ﬁ%m@ﬂl:! VS @xgsuh@dm mb mipihapgl, 4N Eflin dioxgne (2ml)
was @&f%%ﬂh\a IQH%JB ‘gég%&?ﬂ trodifi) I peri dfﬂﬁiguélga?n&dree&cggkm
conc@0GEl 6 8168 'ﬁ@fmrm:)wm phigh yepupm feryerergidgurs; 240.2mg,
ﬂ.ﬁl%g}:g:ﬂ.ie‘#e% d;!l[}l’gﬁd\;%a m@gﬁﬁa b RLANTE, 3 HHAL 80 6'19), 188 i, 2 1),
2,86 (g, 2 H), 3.00 (t, 4 H), 3.15 (d, 1 E), 3.26 (d, 1 H,) 4.17 (m, 1 ¥), 436 (s, 7H), 6.57 (5, L H),
6.79 {s, 1 H), 7.97 (d, 1 1), 9.02 (m, 1 H), 9.16 (m, 1 ED}, 10.64 (5, 1 H). LCMS (ES, M+H=352).

Example 251
2-Phenyl-S-ureido-thiazole-4-carboxylic acid (S}-azepan-3-ylamide

ethyl J-nitriloalaninate To a stimed solution of ethyl (2&)-cyano(hydroxyiminojacelate (10 g)
in H0 (30 oL} and saturated aq. NaHCOy (60 mL) was added portion-wise sodium dithionite
(35 g} over 10 mins. The cloudy yellow solution was stimed for 30 mins at ©t whereupon NaCl
was added and the resulting shury stired for further 15 mins at rt. The mixture was diluted with
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tert-but 1 3 -3- 2- am nocarboo am no -5- i
aridin-1-vl-3 5 thlen 1 carbon 1 am no i
WO 20p¥e613- | -carbo late. lert butyl (3S)-3-(((2CT/GB2004/015400
[ (am nocar bonyl ) am no] - 5- br ono- 3-t hi enyl } car bonyl ) anmi n
ol pi peridi ne-1-carboxylate [prepared as in Exanple
15] (0.5g, 1.12mvol) and 5nl. DMF were added to a 25nL
flask .InL piperidine was then added, and the
reaction stirred at roomtenperature overnight. Water
was then added to the reaé?lion mixture to precipitate
the crude product, and this was filtered. The 10 solid
CH;Clpandothei afquecdlskghmowaﬂabxq:ah‘aéeﬁm?w;mg ri@x). dit BgenitOestBels dried

xaue 1 1
sl pd FUigERn Yo b i omoing H SR 6if (0% Ve mat as used
direct®y thiyhe mxB&bep. (q, 2 H), 3. oo (t, 4 FI), 3.15 (d, 1 H),
3.26 (d, | H) 4.17 (m 113), 4.36 (s, 7 H), 6.57 (a,
11-1), 6.79 (s, 111), 7.97 (d, 1 H, 9.02 (m 11.1),
ethyl V-bén gfpﬂl-a hitdionlahthabel Toss dinkdl solufiddSof &byl Mkilédzinatcld.14 g} in

CH;C?Z'S agﬁ, ; c!nw Bﬂ%ﬁf{.ﬁ ﬁ%éld[{f@nqi%g@fﬁm 2 SPmPL e rSoufie bloudy

oranpf 38irieh Whd AirfedaRit¥or 2K hﬂﬁﬂéﬁﬁoﬁm WRy difutdti #RKE EEDAc dnd washed with

|- 3-thienyl }carbony noj pi dlne | - cerboxylate
H0, 12‘2%&“3‘@ d%b’d}gg 5"2‘ gﬂEfJP%lgﬁ‘\)% Fibich yas puitidqd by Gilson
(5%-95B% h@bN'—H;(?l 19 %78 She(tBRlechmpMig aa gale %1@51:1&1@% ?ﬁﬁ).l RO/MS (ES,
was stirred at roomtenperature for 2 hours. The
MHFEMet i on was concentrated in vacuo. The product was
put under high vacuum for several hours; 240. 2rrg 20
06192mml IHNI\/R 300|\/Hz DVBO- 4 & m 1, 50 2
: phes anaxyly Ef'igas qnert]:qlN—hanzu}rLE—
mtﬂo%llag%aﬂetu 04%)% dr}”mléen@%zu i'an 'v}as aad:?dGLs(‘l.pesscln mﬁeﬁt fﬂs G"hnd the
resultinggrmixfuge wps hpal:acbtuo:z or |24 j(g}[‘hﬂ gJJJII@re(ms thqtgd willp E2Ac and the

gtk YRS 8800y SIS B o

gave abropin @l rﬂuuﬁpdh@albaﬁhm %984 MeCNARH) eBimded tw tige compound as

el A L A S M "G 7 ?681&)9’ sas added

portion wise sodiumdithionite (35 g) over 10 mns

a stirred solu t;onsiﬂcﬂ:yhﬂa:hmn-zf-phenﬁd;a ﬂ:ﬁzuhaslsuadiuxyh te (Hmmg]ﬂmhlnymus
i | ut Q051066 1 6B2004100540 121
TeF {5 ol g H@E&f@%ﬁgsmﬁﬁgﬁﬁw%ﬁw RRFiOH Olcs il fer

the addftioh -wakREmel Emm Rehéd @l itlecreadtid SEPfed faindh additional 1h. The

evaporat| on gave t he tIE| e conpound_as yellow oi| (25%

desiregh pEpdut WasADiAlRed by Slkmtion (Peyipld) 455 yeflew selid. Tegppdug was used in
the néit St¥p whth iR BEsPRiHhed pRiifidekib® AIERISTR EeM-I—ﬁQd?G:ESt irred

sol ution of ethyl 3-nit iloalaninate (1.14 g) in
CH2A 2 (18 m..) at OC were added BzCl (1.2 nL) and

tere-b 2 BiTidmind bt hd1B-1H AVEY 3-thinzol-4-
lYecarbonyDamino]azepane-1-carboxylate. To e solution of elhyl 2-phenyl-3-
({[(trichloroacetyl)amino]carbonyl) emine)-1,3-thiezole-4-carboxylate (40 mg) in anhydrous
THF {2 mL) was added vie cannuls a soluticn of [Me;Al and fers-butyl (35)-3-aminoazepane- |1 -
carboxylate] in THF (preformed by the careful eddition of MejAl (2.0M in hexanes, 500 pL) to 2

e S
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orange solution was stored at it for 2h whereupon it
was diluted with EtOA.¢c and washed with H2O brine
wo Rbgoddided (MySO4). Evaporati on gave a dark [POIWEBZ#HH/005400
whi ch was purified by Glson (5% 95% MeCN-H20O to
give the title conpound as pale yellow solid (55%
yield). LM (ES, 10 MtT3=233). ethyl
5- am no- 2- phenyl -1. 3-t hi azol e- 4- carboxyl ate. To a
stirred solution of ethyl N benzoyl - 3-
nitriloalaninate (1.0 g) i-122«y toluene (20 nL) was
added Lawesson's reagent (1.8 g) and the resulting
sulutfﬂmﬂﬁ'ﬁmﬁﬁ? Sirfidlodzopane budtboiflite 2415 il of THE an03Q ande

was diluted with EtOAc and the 15 organi c extracts
subseRRFnly S g Hiferh Cypies)- Tpe v W%Wé*gﬁt%e%m atit for 10 b.

The fe¥cHaR bk thRAvAR o dlBPoIOE WaDd 20% Wnﬁhﬁﬂ\@f Rdchelle's salt wes added
Purification by Gllson (54-95% MeCN- H2O) _aff orded .t he
slowly;te peengh the SeasHOm SThoyiriugs ras pastioneddiween qedl,0, the

aquebAsinet Fhe ex@labB¥l wiih BRSAY3xParkd the combined organic extracts were washed
i ftricbloroacetvl|am notcarbonyl;

with o hsine £nd drigsd ia506). Avapersivn\aei epafoyelloy sglid Pyrifisgion by

t | ve the titl d as vell lid (50% vield LCMS S,
Gils @A ISILRONEIBlgave the itle ompound as yellow sqlid (50% yicld), LOMS (B

M+HEAQdr ous Tf1F (1 nL) was added trichl oroacetyl
i socyanate (24 L) slowy over a period of 5 min. After

the addltlon was conpl ete a preC| pltate formed and
ledecarhonyhie acid (Rriepancimlamide. Arselution of ferv-butyl

ooty @ﬂ‘trlﬁ o%ﬁé%t'?%@ﬁﬁ%ﬁ%t%‘ﬁ'ﬁgﬁ%%‘* YRS

ca:hmtymm {30 trkg) it 4. 804G i £, Wedioxaog (Frinbwasshred for MSoimESt . The cloudy

MH—I=4 b
g%ﬂ%g“?ztggﬂ{eng&gn&%onv %}ﬁﬂﬁglw p enedlunfB(S PRI azTHJs

remﬁuéwasldhhsnhﬁ:b B0 amdi plackd neigepdilizexin rviedd this atﬂecnrﬁ'pmmd as white
sol ut,i an of

| 2- | -5-
soi oo b SR AR VB0 40 5 e P35 - 104 (e DA 221
(m, 3 14) @@1 b@?ﬂtxﬂﬁﬂ*é@ﬂ 38 {of) 1MTYET -OUSE (m| BED(7B 1) 55 es2 H) 8.23
vie cannula a.so on of [MelAi end pert-butyl
(@ 77885 o L LS Bs a1 o boxyl ate] i THE

(prefornmed by the careful addition of Me3A1L (2.OMin
hexanes, 500 L) to a WD 20051066163 PCTI GB240111005400
-122 sol ution of ter[-bJizmple 252

(3S)-3- ﬂﬁ&%@@.ﬂ%ﬂﬁ th:ﬁé‘l&hﬂ:&vﬂﬁ?ﬂ’c ddid ézgﬁhﬁ-sgﬂg:ﬁ# at
0C and ~SuUDbSequently stirrring a m ns). The
resulting yellow solution was stirred at it for 10 k

encti . ) ] i N
elhﬂ-Q%ﬂ]ﬁ@%-ﬂlﬁﬂ*{lmgﬂqﬂiﬁlm rﬁﬂllgg S’g-:? Q\;ﬁ\ggrp Ea’ﬂél%:leo]aoaf;emy\}w}f acetyl-3

nilriloalanipete € h0 enkeinrdey élveon (40meb) wasadded Ime&s?mﬁ Taagsng be eq} and the

mu@%?@%t ed w ‘ﬁ&?% ”"‘(%p?“ an %H&u %ﬂg g@& Mtgnlf‘tcﬂﬁc and the

orgaemtaxa‘milswmrwhabhew Hzj brineHaddribd (MeSQHdEwppmton of the solvents

$504) | on Eg\‘g EQ glgDﬁlV@'gf}’%ﬁyﬁ%ﬁ@%%%\%e ?%eecnmpnund G

:.rellctw $dlid (ﬁ@ﬂpdﬂﬂt&‘;&(ﬂsmﬁﬂew&ol id (50%vyield), LC M5 (ES,
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MtH60) . 10 2- Phenyl - 5- ur ei do4hi azol e- 4-car boxylic acid
(Sl -aaenanB-yl am de, A solution of tern-butyl
WO 200396636 ({5 PCT/GB200-4/045100
-[ (am nocar bonyl ) am no] - 2- phenyl -1, 3-t hi azol - 4-yl }
car bonyl ) am no] azepane- 1- carboxylate (30 ng) in 4. ON
HCL in 1, 4-dioxane (3 niL) was stirred for 30 rains
at A The cloudy solution was diluted with dry
met hanol and the solvents were renoved under vacuum
The residue was dissol vedIZh- H2O and pl aced in a
| yephilizer to yield the title conpound as white 15
eth}:]§ahatﬂﬂé§mm]atulam1}g:ﬂhﬂgarhhﬂ !Mgﬁﬁ@,@-thddzol&m@@@;ﬁte To’

sl By of310] o TICT sl amonyist e gpipirons
THF ﬁl’l-lﬂ..]gﬁ(s mi&’eld)l:ﬁcﬂ{&uacz(eﬁi mu@@&té‘@ eq} sty dvePdBerioB3f 5 min. After

the ﬂcgﬁws S ool Hee phte e opd the igaskipR plirredfprpn additional 1h. The

dmu&ﬂ@i&ﬂt@mﬁh&[ﬁeﬁ By ﬂtﬁlﬁbn (09% 11{1611:]) ase yelI-:-w solid, The pru-dunt was used in
5-am np- -t hi azo

car hoxy | ate.
the neg} Wﬁﬁﬂh%ﬁ}’tfﬂﬁnﬁfﬂ“’é‘ﬂqﬂ- T/MSLE) Mé‘H—%ﬂ)rl I oeI an| nat e
(1.0 eq) in dry toluene (40 nL) was added Lawesson's
0.5 eq) and the resultln mxture was heat ed
A AL ) AN

dhidazal=dd W|th Et OAc

vl £3.54 .
xlimeng%ﬂML&%ﬁ@tﬁ m&o%%pﬁgn 2% vt
rie Evaporation o vents
({[(riglpeacetyligniggricaghamy mmﬂ-ﬂéﬂhmk-&ym@xﬂ@tﬂ{l(@m:gwmus THF
{20 mM}%% 5%%3%&5:& orcre) uttllaﬁ W}_ﬁ%%&@%q%@%é Wboxylate] in
THF I'EJGI-’*I' @Mﬂa@a@ﬂ’tﬂ@dmm@n@ﬂw (220Njany hekatest 4 eq) nd o sabativa of (35)-3-
a.mint@?ﬂl,pr : egﬁ?gﬁ% Jteﬁ-@g?ﬁlwgf'ﬁp LfgCaGd bnseq%&y ?imngal:rt for 10
mins)5 Tasemliigs Mbhysbhhnﬁwadmd biert Bor 8 hOThereadtion (ixter way pooled
dd I 1 .
00 BRGS0 b5 00000 ) 8RR g
The maitemametmﬂnaﬁmnmgﬁ:m@anda{zgl(;j theiagudoat RyéroraedrRted with
t r an_addi | on e b, .

BOA 0 pEREE pEtd ke i B SR TR e S ied (SO0
Evaparstion gyed 4 pale gdloivcholid, hbuﬁrcmﬂin(ﬂy@iﬂﬁn (36953 H,OAeCNE dve the
cite ol DO A s a0, PGS L il 8oef O VB (BS

(38) 3- I ( E5-f (am nocar bonvl ) am nol - 2- et hvl -1, 3-t hi azo

I I I axedane Z- carhoxgll at e.

T a
A solution of tert—butyl

- i a -~ J
(35) 3( g(t.{ [(am&hb@ﬁmg@&mh}am RR)-¢ 3Lchigst 4}}5?)3&&%%%@5&]

in anhydrous

car Ugg glr Q);Bxyl ate d]gg
He 3 4 BN 1:91 b “lipxane G o) TWNT%WE 30 mins ﬂt I The cloudy
snluné.n%éaﬂﬁm&mvﬂ@aif aﬁmsm 26BHE eawén@éﬁ&m Ieﬂnovlmdepcﬁhﬁ}ﬁ "jﬂ

t he car ef ul dition of M3A OM i n hexanes,

Ie.-sniug@as digscdvegdn Hp§ @p,d ﬂp.ceé;y;;g lygphullzer to }rmld the tille compound as while

suhd@]’%[ﬁ%@@ E@e gﬁﬁ)@éstl rri ngiﬁﬁ%l ﬁpﬁéﬂﬁ'%{iﬁa‘iﬁ (s

3H)2.78 - 316{1:1,3[-1)3?0 4,24 (m, 2 H), LCMS (ES, M+H=298),
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mus). The resulting yellow solution was stirred at rt
fnr 10 h. The reaction m xture was cooled 15 to 0OC and
wo Andda@queous sol ution of Rochelle's salt weCTaGBzALDNHIG
slowy to quench the reaction. The m xture was
partitioned between Et OAc and HzO, the aqueous | ayer
was extracted with EtQAc (3x) and the conbi ned
organi c extracts were washed with 1:iz0, brine and
dried (MgSO4). Evaporation gave a pale yellow solid,
Purification by Glson (5%86% H201MeCN) gave the
title conpound as yellow solid (50%vyield), LC M (ES,
Exaniyte #53 9k ma&@m&nhﬁmbydm Brathhic? aéBr Al ez \Ringtlay dppioptikie starting
acid aze -vlanfde; A solution of tert-butyl
mategaly) VG 1§ ﬁﬂ%ﬁq%ar bonyl| )am no] - 2- met hyl -1, 3-t hi azo

. BB TN 1, 4-drokane {30 i mﬁﬁ?ﬁ%"ﬁ‘?‘? Aoy

No. suns at rt. The cI oud th&misemnt@d was di l ut ed W|th dry

255 PRt O e wdortd - : »
ool -tetbucylioadid| el d ZIJ-H-EB Qmpbfm)ﬁ.ﬂﬁ (ﬂ,aﬁ} Wrﬂ:i(d 2H) 823

sql i.d (quaniitatilve y . "HNMR (d6-DVMSO, 300 MHz) S
E%rﬁlrﬁf%gl'ﬁfﬂ%% m 6R§ (s, 3H) 2.78 - 3.16 (in,

M 3.70-4.20 (m 2 H. LOM (ES, MrH 298). VD
20051066163 - 124 PCTI GL3200- LI 006200 Exanpl e 253 was

made in an anal ogous nmapner npl e 252 using the
appropriate starting n&f‘é’ﬂ'laagfxl\/s is MrH unl ess

not edy_plehyiB IRGHEx A3 ENERL Ve Gl erlfia ideS
ppn’) ni Seé note

253p TonI 5ure|do 36OIN(s 3 H 2.94 - 3.26 (m
i : 3D xhFtbdbs srael %a%ﬂfx&?ﬁﬁﬂnﬁ uf ethyl N-benzoyl-3-
2 H) "11? 8. 23

mml@%hwwmoomm @wllltz;ﬂm @0 L) waphdded am@nre@ﬁ@ in dioxans (40 M, 20
[

ml) Figf IE% ?%EIPF% F]:Erg,r_c%fngm@zg%i tgtr%lﬁ%lbm(ﬂ. ﬁﬁp&ﬁﬁlﬂl of Lhe solvent gave the

desiréd poifuedaowiptesnlid; LL/BSE&MoHe23B)ear boxvl ate. To a

stirred solution of ethyl N benzoyl-3- uihiloal aninate

(1.0 g) in dry dioxune (20 nL) was added a sol ution of
ethylHEchheénl-SH{ [fitainkd ofohc &yIiimin ﬁ[garmihlll;anﬁml-hﬁ mege-ticachoxylate. To

e sy R S Poch it Bl 800 o £ oot

anhy8@l$ BHE ik Gl5MR() Eﬁs%ﬁdﬁlﬁaﬂumacat}d IScmy-anate {153 1L, 1.29 mmnI} slowly aver
et bvl 2- phenyl -s-(fl (trichl oroacetvl nol car banyl | am
apermg)nf ﬁgmg.xéggﬂ l.ga Pb’@iﬁ?%? lete, eqpyecipi tc aormed and the reaction stirred

for an additionel 1h. The desired product wes cbtained by filtraticn {99% yield) as a yellow
solid. The producl wes used in the next step wilhout any farther purification LC/MS (ES,
M+H=421).

tert-butyl (35)-3-[([5-[{aminocarbonyyamine]-2-phenyl-1 3-oxazn]l-4-
ylicarbonvliaminolplperidine-1-carboxylate. To a solution of ethyl 2-phenyl-5-

( [[(trichloroacetyl}aminojcarbony]) amino)-1,3-oxazole-d-carboxylate (320 mg, 1.2 mmol) in
anhydrous THF (10 mL) was added vie cannula a solntion of [MesAl and zert-butyl {3.5)-3-
aminopiperidine-1-carboxylate] in THF {preformed by the careful addition of MeyAl (2.0M in
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a stirred solution of ethyl
5- am no- 2- phenyl -1, 3- oxazol e- 4- car boxyl ate (300 ng,

WO 20090661630 1) in  anhydrous THE (2.6 nl) was oRIGEGB20M4/005400
trichl oroacetyl isocyanate (153 4, 1.29 mvol) slowy
over 15 a period of 5 mn. After the addition was
conplete, a precipitate fornmed and the reaction
stirred for an additional Ih. The desired product was
obtained by filtration (99%vyield) as a yellow solid.
The product was used in théZnext step w thout any
further purification LOM (6S, MH421). 20

hexareg,ré.2bomLy12.3 Mindol) t@ asalobar df emy-buipl385)23-athinnpiperidine-1-carbaxylate

{1 ZQ.FOG( §§ ol nﬁtméh f&?—%tb?ﬁaﬂo Hﬁe’c}@é&ﬂ? Is@’n“ng G Pu?:)ixl atsﬁ' The

mult([(g[}(eﬂil)iw ehgmwef:ﬁbi atm mgln:nnme ngalg%uznomjxmm Was w::n!eld to 0°Cand a

o am Nno) - .o~ 0 Z 3 ar po nmo I N,

10% SR bt PRy ol S S Bl 1 Sl e oo The e

was lﬁfuﬁhﬁm%&hv&g i Lé hIdtHHQ(b |Ihﬁ( Iajrf:r_r':nl.raé Extmctedfmth Elglﬁg {(3x) and
eridl ne car O er or ne

the oAEpUAA AR KB ¥18 2RO N RO bt i BBy ion

gave Ppalé (Ml OﬁlrMauﬂna@ Gie6R (535-05% 1504 CHF S8R dilelBnBound

sol ut | on of test but
ﬂs?e‘é%’saﬂhs‘ e psisJdr M(ﬁ@ M+HzfBxyl ate (1.29g. 6.45
nmmol) in 20 nL of THE at OC and subsequently stirring
at rt for 10 mlls). The _resultlng eIIom;sqution
13 g flead-g axvlicmcid H dig A & spletiopmd reri-

o 4B sl RO Sl s st
1-carposylate; (3R meiinet- O Rl nel. d-digrenp@rmlx wasstttedyior 3R evnsEl ©AThe
clnua?eﬁumﬁtﬁﬁ.eam USRS aliPefie saﬂgnaggeggr&y}%& mgﬂsgg”gmm

e conbi'ned organic extra
The rogidup wag dissabveidie Ha dodiplaesd i /yspiilizer Byvideld thet titlreomgance aa white

T e e

H) 3 ¢4 090\(ine§ H) 7. 111{31&9$m( £Y). MEAMS G5, MHIB=325%hen
| - 5-urei do-oxnzol e-4-carbo lic acid i eridin-3-
| nm de. A solution ofrerr- butyl
(3S)-3-[((5-[(am nocar bonyl ) am no] - 2- phenyl - 1, 3- oxaxo
- 4- yI )car bonyl ) ani no) pi Beaple @88 1- car boxy!| ate (20 np)
4-

nethanol and the solven&ae [@mﬁennved underfvacuum
The residue was dissolved in kIZ0 and placed in a
l'yophilizer to yield the title conpound as white 15

fert-b% Sy Yelo]] r_ﬂ d[ﬁlﬁﬁéa\‘ﬁu h‘ﬂﬂﬂ -5 AN\ eq:l%%t W14, 20 l8% |'|“ plen-2~

.¥D-3-thie -chu l{anino pipe: ' 1__ ﬂm fﬂ(@“ﬂl@@ﬁ@ 20
(A SR A5 By S By N vt

as in Example 15] (2.0 g, 4,474 mmol), was added te pinacol diborene (1.7 g, 6.711 mmok),
Na2CO) (1.42 g, 13.422 mmo), Nal (738.2 mg, 4.921 mmol), Cul (25 mg, cat), and PACL{dppf)
{100 mg,, 0.134 mmol) into a reaction flask, The solids were dispersed in 60 ml of anhydrons
MeQH and 2 ml of anhydrous acetone, degassed under vacuum, then flushed with itrogen. The
reaction was heated at 60°C for 30 mins. LC-MS showed ~31% of boronic acid, ~13% of
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acid ethyl ester tern-butyl
(3S)-3-(4[2-[ (am nocar bonvl )am nol -5-(4.4.5
wo RodRki@net hvl - 1. 3. 2- di oxnbor ol en- 2- 3-t hl en PLCTEGBROMOSL0
amino i eridine-l-carbo late. tart-butyl (3,5 -3-[({2
[ (am nocar bonyl ) am no] - 5- br ono- 3-t hi enyl }
car bonyl ) am no] pi peri di ne-1-car' boxyl ate [prepared 25
as in Exanple 15] (2.0 g, 4.474 mol), was added to
pi nacal di borone (1.7 g, 6.711 mmol), Na2C33 (1.42 g,
13.422 nmmol ), NaX (738.2 +igo-4.921 mmol ), Cul (25 nag,
cat), and PdCl2(dppf) (100 ng,, 0.134 mmol) into a
debmﬁaﬁafeulcempéduaslﬁlﬂmumhﬁap&dm &f aclimpre el the mea@Gonmvasgiooled to

anhydrous_ MeOH and 2 0 ous
room ipenphméne HliEHErADg a*&yaﬁ'ﬂtﬁ Bhve F DRt iR i greon mpder
reacti on was heated at 60C for 30 mns. LC-M5 showed
31% of bor on| C aC| d, {

- | iR LB T 2L '_' -!_. e LAY B % Of
Auord}iile Eechmﬁ aﬁ% Endﬂb&n:u aeuacm hnt:.rmS)-a-{{[z
roomte erat ure, gl [tered, %ng evapor at ed
[(amiveradiond)aguino]§-@id. 1t yick3adiczaboralan-2glizdsn powder .

m@@%ﬁ}i&&ﬁhé)ﬁ@&%ﬂ@i cAThAREAED0Re, Q‘!ﬂaﬁlﬁmﬂﬂﬁl} fagp0 bmmol), Ethyl

@- mm@mmhymy}l}c@rhama@rﬁﬁa i lsmPeDemREs f-he el 2id,
\ n
L B s b e ey R
vial. H‘hﬁﬁhﬂrmlvnalﬂ.ta.yd@gs@eﬂ under vacuum a:ud replenished with ni ug;m followed by
ot g B b 2R LT I REPGH bRE T 1t 31 Qfattled invacuo. The

Et h
resldlﬁ.ﬂ‘l’ﬁ'i’srmﬂd RIDMEO e, anddhmw@ﬁébx L@Qﬂﬁ&sémfﬂ%ﬂmphf lo give
nnol (1.3 g, 4.0 mol), and Pd(PPh3)4 (70
the“ﬂ‘@‘?“@?“@% ‘were di spersed in dioxane (4 m), and
water (1 m) to a reaction 10 vial. The reaction vi al

-] : eﬁﬂ‘@%hgﬁ-ﬂﬂ?ﬁ%@nﬂ|-|:arhnm1c
acid Eﬁiﬁstﬁn rdn-mlwlr(w]mﬁ{mﬁ(ﬂhmdcaﬂmml)anm')]a&ﬁ@é(nﬂlpmng@u:pﬂ)ammn}

R L v e s L A

dissdihAl if r,iﬂé ﬁfﬁfgl]ﬂ?wﬂd:héréai wih 2 ol 61 489 HClDigweoe, 4THeqgagtion mixture
ni neri di a-

wes snmarfw&nwp sogeenBied 1 v ARLRN Y 2 iR he L mpren (490
SN (4T TRMSORUDPI (5, 1H), 9.37 (5, 1H), 921 (s, 1H), 9.08 (s, 1H),

3 31)@ )1%19(.331%1] 2 ﬁ)(? J1 HOGRr POV AT Tih 7 84 B ARYEA Qo
4.12@?%12 FP{& mi/igﬁda,mrgnybﬁ @AY N9 (ArEHY 3¢ Pe B LEMS (BS,

(79 my, mol) was dissolved in 2 m
M+IB=F45@D-| and charged wilh 2 nl of 4N HCL1Di oxane, The
reaction mxture was stirred for 3 hours

concentrated in vacuo, and [i)url fied ? tomi/qi?el d t
The t‘nlhhmgmmpp]@h%ﬁﬁf@ ll!)thE@ﬂhlﬁgbﬂ PRYEED

a S ted. 1
&%‘B’Sm@ﬂﬁﬂrg@iﬁ Rpiddigh 0“1’52%“*{{&'%%“‘65 s
7.38 (d. 1H), 731(d 1H), 7.04 (br.21-1), 4.21
(s "1H), 4.12 (q, 2H), 3.17 (d, 211), 2.95 (m 211),
1.91 (d, 2H), 1.69 (m 2H), 1.24 (t, 3H). LCMB (ES,

dnlag}.r
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M+H=450) .

-t e T ) TP e T — -

25 The foll ow ng exanpl es 256-253 in the

t abl e bel ow were prepared usi ng anal ogous net hodol ogy
WO 2005/%st¥pl e 255 using the appropriate starti rRET/GB2ZO04/H5400

mat eri al s.

127 PCTI CB2004/ 005-[ 00 ExMSH NVR (300 M i z;

M5 is MrH unl ess noted. WO 20051066163 -

d6- DVSG,

5 ppm) unl ess No. Conpound Nane therw se noted o

256- (4- Acct yl
1R), 9.09 (s,
(s, 111),

I'H),

111), 3.14 (d,

1_Q2 /n| 212\

I'H),

- phenyl)-2-38710. 99 (s,
8.45 (d,
7.99 (d, 211),
carboxylic acid (S)-piperidin-.
2.94 (n1 211),

1_&‘7/I

1R), 9.24 (s.
111), eido-tbi ophene 3-.23
7177- (d, 211), 7.10 (br, 211)
23 (s, 111), 3.30 (d,
yl am de. 58 (s, 3H),

No.

L= B}

|n9r|d|n 3-vl carbs

Rl o 41

8. fhbhrirftise nbled

my|

EANHEIONEY: s DY; 5 o) qalss

-5-822 (s, JI11), 7.59 (m

25

=5

5-@ravelylzpleayl}-a: 211

mgmigh? eB%Pcphen y.

cathegrpli¢ ajm:l &b :p)gerlime

) 3877
4-yl ]

96 (m
7 (m

iqur

i o35 4

1989 (% AH), P24 (5. 1H), 9.09 (s, 1E), §.45 (4, 1H),

P35 180, T8k G2, p 2B 228 o g,

bam

4. 22NE, 1H),23.00 {d, 3H),)3. 148, 11 2.94 (m, 2H),
908 % 5 B, o, A0 (5

257

rntita
pipieji gy 3

urditio Mioghef-y1per i di

b

esler

Oﬁﬂe
7 (s
m 2
n- 3-
uene
-3-cC

16,93 (s{ TH},9.28X3, 1ED, %108, 11, 8. ﬁ:{t@ 1H),
B2 CUInd Pt 3T Sk s or, 1m0,
A2, dem) 4. ®il) 200H 3 Emﬂn , 288 m, 2H),

S BrY b i ; T feh om o)

258

5-(4-Armino-3,5-diflnoro-
phenyl)-2-ureido-thicphene-
3-carhoxylic acid (S)-
piperidin-3-ylamide

395

10.84 (s, LH}, 9.06 (s, 1H), 8.96 (s, 1H), 8.18 (d, 1H),
7.77 (s, 1H}, 7.09 (d, 2H), 6.97 (d, 1H), 4.17 (5, 1H), 4.14
(m, TH), 3.17 (m, 2H), 2.85 (m, 2H), 1.91 (&, 2H), 1.64
(m, 2H),

Example 259
2-({Amino-[(E)-toluene-4-sulfonylimino

acid

-plperidin-3-ylamide

I-henzenesullonamide. A solution

of N-(Bis-methylsulfanyl-methylene)-4-methyl-benzenesul fonamide (500 g, 1.8 mmol} in dry
acetonitrile (30 mL) was purged with ammonia gas at 0°C for 2 h. Upan warming up the solution
to room temperature, the desired produet precipilaied apd coliected by fltration,

2-({Aming-[{K}-toluene-4-sulfonylimino] -methyl}-amino)-5-phenylthiophene-3-carboxylic
acid {8)-piperidin-3-vlamide. To a solution of ferz-butyl (35)-3-[({2-[{(aminocarbonyl)aming]-
5-phenyl-3-thienyl) carbonyl)amino]piperidine- 1 -carboxylate [as prepared in Example 15] (95
mg, 0.23 mmol) in NMT (1.1 mL) wes added N-[1-Amino-1-methylsulfanyl-meth-(E}-ylidene]-
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acid (51-piperldln-3-vlianmedc N 1-Am no-|-nmeth | sulfan
1-meth- vlidene -4-meth | -henzenesuifonam de. A

w0 00didkisan  of PCTIGB2004/005400
N- ( Bi s- net hyl sul fanyl - met hyl ene) - 4- net hyl - benzenesul f o
nam de (500 ng, 1.8 mmol) in dry acetonitrilc (30 ni)
was purged with ammonia gas at 0OC for 2 h. Upon
warm ng up the solution 10 to roomtenperature, the
desi red product precipilated and coll ected by
I traLi on, - 128 -
f{Am no-| (E)-tol uene-4-sul fonyl | nfnol - net hyl } -am no

-meﬂlﬁl' wﬂm&aﬂm@ﬂhem 53, A 43abl) nd @ iednlting solution was heated ar
nridin-3-Tlam de. To a solution of tort-butyl

lﬁﬁ“é fpz P4 TI{B(TE“F‘{“@W%}WB%W? Jilydaifh BtOAe and Hz0. The organic layer
was V%g%ﬁﬂy ?e mton fﬁﬁﬁl dried 8?4%%[_)41 Evap% afforded a dark residue that was

pl peri -car ate as prepare
purified b dsrp BTISM¢QG IO Shig» o318 alfr"ndl t)lE fitle ddvisbOdndl( 73l yeld).
was addedN-[1-Am no-1 net hyl sul fanyl -neth-(&)-ylidene]
WD 2005/066 t 63 - 128 PCTI GB2004I 005400
4 Fxamnple IZﬁ'lbmgmm'cﬂ if1 larynariad enafife? nSngiy- [ 1 AR ovmodthylaudinyl-

mﬂﬂl}}%]eﬂ{dgs ﬁ?&‘%a#‘ﬁ‘%gfﬁﬁ‘i‘ﬁ%ea&e di IaLt eé6\c/)mctrﬁorEt 2Oi\chand

I -1zO.  The organi c [l ayefld NAR (306 BeEll; B, IDMSEB D5 Bess
ICandﬂidrdI&’chlél\/gSOKL). EdxBor ati on afforded a da?kpglgél due

No.| that was purifi ed by GlafseHisepetsd( MeON- H20 5095% to

X [{EPEﬂmE{E? npou (79 yrerd) 5 Exanpie 260 Was
3 ar ed [ar nner usin
thFﬂﬂUAnﬂn@-P!lem’bth S%J A -1.94 (m, 4 H) 2.55 - 2.87 (m, 2H}3.73 -4.10

&0 ) ) . g .
RS prgi VI RRR = DRy Yy U B oo

B-BHhmBlicMo. ot hervvi sgq noted { [(E)-anvno(cyauoi m-no) -

et Th=o= pllcuyl N4 —1 54 (ll; 413) 2—55—2-8*F (i‘l’] 2
H 3.73 - 4.10 260369

[ (3R) - p.per.d.asyl]thﬁwaéaé_h 3 6.74 - 779(m
Briehvi: ; eamd

nvrazlne 2 carbohydra2|de To a stirred sol ution of

it N A L Pt g "’Fi%’?‘%l&%@%l-‘ 580

mma ) 201 48ahl p§ EtOFhwey adderd h}a[rﬁz:ma hydrate (15.6 mL, 320 mmol). The resultant
solution was heated to reflux for 2h. The solvent was removed under reduced pressure and dred
under high vacuum to yield the title amide (11.1 g, 100%:) as a white solid. The product was used
in subsequent sieps without purification. 'H NMR (ds-DMSO 6 10,1, brs, 1H; 59,12, 4, 1H; &
8.83, d, 1H; & 8.70, dd, 1H; o 4.64, br s, 2H}), LC/MS (APCI, ES, M+H=130).

pyrazine-2-carbonyl aride, pyrezine-2-carbohydrazide (11.1 g, 80 mmol} was dissolved in 140
mL of water and charged with 6N HCI (13.3 mL, 80 mmol) and cooled to 0°C, To the stimed
reaction mixtnre was added a solution of sodinm nitrite (8.3 g, 120 mmel) in 80 mL of weler was
added slowly over a period of 15-30 minutes using an addition fupmel, After the addition was
complete the reaction was warmed to room temperature and stitred for an additional 5h. The
zolution was the neutralized by the careful addition of solid NaHC(Q4 and then extracted with
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solution was heated to reflux for 2h. The sol vent was !
renoved under reduced pressure and dried 15 under high

WO 2hHEeX 0 yield the title amde (11.1 g, 1008gT/@B2004005i00 ’
white solid. The product was used in subsequent steps
wi t hout purification. tH NVR (d6-DMSO S 10, 1, br s,

IH, S9.12, d, IH S 8.83, d, 1H ii 8.70, dd, 1H 6
4.64. br s, 211), LA M (APC, ES, MrH=139).
nvrazi ne- 2- car bonyl asi de. razine-2-carbohydrazide

(11.1 g, 80 mmol) was dlsséila ed in 140 20 nL of water
and charged with 6N HCO .(13.3 nL, 80 nmmol) and cool ed
CHCh @ﬂCIheTp:nldd@rmcrﬁmtinnsem drend owendiaB@., iltered,doacknrated and

ared Jhaq a8 Ve S 5 R 0L B gl R RN, L e

usedIﬁlsﬁbHeq&ntl gn&ﬁunqﬂﬁﬁtatm TERnER, (dATMBD 5totne, a,dm,tﬁlm, d, 1H,
corrpl ete the reaction was warnmed to room
EEQQ@ﬁp@ature and stirred for an additional 5h. The
solution was the neutralized by the careful addition
of soI [ d NaHCOZ and then extract ed vvlth V\D 2005/ 066163

e Oh B lubGbe ﬁmmsrh e ] %Vﬁuaﬁ%abuﬁ‘l@.sﬁ@ F-amino-5

vacuum o
phenyld -Hieaylikashobyljpniedjegepenee]-cirbérerlase iprepared dein ERamplerld GUEL g, 1.7

ool 3 pYEAR AT G & YRl B Bl bR DR s

reflwgtd furl.?Jll)I'hf.'- Solyeet wadmgmbvedmder rhdmed prssavci and #ic cnajeipmalnct was

r bon o )
ﬁla?at SI car ogl{%] 00% ElQA¢/exanes) fo give e Hile 0.45 g (50%) compound as
ahmﬂl“"’”"ﬁﬂ‘om HMR’@% FIMS5 5 12.6( hr(s20.8H] 12,5, 5r s, 0,5H; § 10545, 0.5H;

51ﬂ%hen | - 3- th| en lcat bonyl ani n}ﬁ}iaze %ng%nlaagég)%x n@DEH ;
7.94, 846, S 5‘?912 sC@Sﬂ?KE"/ k2, %Ztl fh@ zﬁ)ﬁ@ dQZHQE‘f&iﬂr%LE 759 29ut §l.27,

anhydr dus DME was 10 refluXed f e sof vent
m, 0.5%5 4.8y, OFH 6 a9, metlﬂuoﬁemimeslﬂuﬁé 28uvd, 2GS 1T de 3H; & 1.60, m,

i f 60%
ZH,SE{_%(: %ﬁe@u{%éﬁ E@h@gt‘gﬁﬁoﬁgﬁ% Ag((%éo% compound

as a light yellowsolid. "H NWR (d6-DVSO 5 12.6, br

S, 0 5H S 12 5 br S 0 5H S 10. 94, s, 0511' 81092,

. (Zpyrazim-yiire aiopheps-3~caghes 3'd» azepan-3-yinmide To a
o b (S e P b )
mﬂﬁkﬂ@ﬂﬂ]w}e@pw -1- Eﬂ;bwlatfdﬂdﬁ o 85 mal ify 10 glsafMeQH is added
10 m.l?j (ﬁﬁmnbﬁ of 4@1’3 H@l - dftgmné %e%ﬁhuﬁ% 5%%:% %‘Bm&ﬁ't 8:&?@& for 4h
ond ChgaipanesniaEed yndekcy R AP i vrpigReSB iy erysalized by titurating
wﬂmatgemuggﬁl Iy e rEhARASAR fr 54 380 Hrvem

ds-DIMBQ 8 DUG)MHr s, 1H 5109 5, 1H; 59,45, brs, 1H; §5.20, br s, 1H; & B.88, s IH 5851,

a m‘néﬁ’ﬁﬁédd{z%ﬁtﬁn%ﬁ{ty 1B kBt TER T z%%&?nﬂ?# EREE B! Bl
4,42, o) 1155 9,33 Om 841 504 3) i, EH193 b, m,afH; ¥2@2i mi pH.A086 m, 4H 5162,
m, 1H;), LC/MS (APCI, S, M+H=437).
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10 mL (40 mmol) of 4.0 N HO in dioxane. The solution
was stirred at roomtenperature for 4h and then
wo B2 at ed under vacuum The residue was paoTIGBI0DY005100
recrystallized by triturating in refluxiug 2-propanol
to yield the Title conpound are a |light orange solid
(0.30 g, 75%9. "HNWR (d6-DMSO S 12.6, br s, 1H
810.9, s, 111; 5 9.49, br s, 1H, 8 9.20, br s, 1H S
B.88, s, 111; $ 851, 25d. | H 8 8.16, dd, 111,
68.30, d, IH S8.07,s, 113;|%¥- 62, d, 2H, 67,43, t, 2H
67.29, t, 111;8 4.42, in, 111; 8 3.33, m 111; b
3.23, m 211; 8 3. 10, Eixpw eg&gloz m 111; S 1, 86,
in, A411; S 1,62, |n 111 NB (APCI ES NHHzﬁ??

5‘Phenyl‘2 (3- pyraxln -
2-vl - ureldo) thlonhene 3- carboxyllc acid

-thlepylicarbogyllaminol piperidine-1-carboxylate,

o by 05 AR R A8 8

(62 2 28 mmol izt b sssosr BV sdobAS) 1 s e bpabo s acid
tert-bﬁﬁvhesctﬁ EBJ.S % nlnlsnuggg%%og (1 E8 g 3 H By FréadBon Uixture was

stirred s)reerﬁghnanmoa:rtgmpmtml The sdlutiopl Was diloted with evater pud §U0Ac. The
t .2 25,3 .
oreanif S ot pfoafhesi o A L B bt e s A i

EtQAcdPrjand then ¢he cﬁhbmsdahng’anw Bieals woird poobed end mhshaémwi: benel The

ey s o R ST B B

vield Eﬂ:ﬁi%md{uﬁﬁszaiﬁtﬁh&Jﬂnas:ﬁﬁ&hmmd‘mym Bmg-gamrtm(smfxm wer e
00l ed .and. washed W r.ne C

oA engrenio dire odrd G pitiedsilc. THPER W B 18 s, s

1.49, %PE‘%PEF?%?& mﬁeuu n?ﬁﬂtm Es)t,m,@?dnat,lmom 79Ch) 7 5 2.79, m,
Purificati on was or me I'ash Bi'c tap MPLC

2H; § IS50m, 1B38d . 7R@AdT; Iﬁéxﬂelmes)ﬂlsval &¥.\ve9H), DC@’I% WEI Eﬁ M+H=402).
off-white solid. TH NVH (d6-DVMSO S 7.64, s, 1H 8
7.49, brs 2H, 57. 47 d, 1H 57 40 t, 2H 67.35,t, 2HH
' D mpid]-3S 1. 88 m

L fievdlh. gl%‘l’u?uq Jfre;?hutyl ok 2-amino-
-phinaﬁa-ﬂamiyﬂ)eﬁb@iyﬁamma]zp@ﬁdnwmmhw (ammﬁ)}milmﬂ\pimam&}

cacbepp i 15 8nl LBMOP 178 5 PHAIoHE R AP ed e, Tho sobvent

was 12@buddmderatdiRad rc:kmte)ahd 13 Srude ploddetavis pmdﬁad using ISCO MPLC (40-

60% ﬁgﬁ’%urfi ) EJ%?” Bt LR Wb el «B bl valioe pell e
de-DMSQ agﬁzsl%mﬂ b 10.95, 201115 ©63, A& 2365 nDM; Bﬂsm d, 14;  8.01, br

refluxed for 2h. The solvent was removed uuid

5, 1H; 8@ 96ewl 1 s 88 6Urde ZHNY7 Ahd. VL bFe2%t A8 8. Fhoms, %ﬂr&?ﬁ%tﬂ, 2H; &

Lsffod b il b R perbd e e

MiHM998). (d6-DMSO 5 12.5, br s, 11l; S 10.95 s, 1H S
8.93, s, 1H S 8.36, m 1H 8 83 1, d, 1 H S 8.01, br
s, 1H 6 7.90, s, 111; S 7.61, d, 211; S 7A4, t, 21-1I
6 719, t, 111; 6 3.74, in, 2H S 2.83, in, 2H, S




1D

15

25'1. 93, m 111; S 1.77, m 1114 1.57. m 1H, S 1.
47, in, 2H 5 1,39, s, 9H), LG M5 (APCl, ES,

WO 00545603) . WO 20051066163 PCTI GB200- 11110540 CT/GBA/405400
5- Phenyl - 2- (3- nvrazi n- 2-yl - ur ei do) -t hl onhene- 3- car boxy
lic acid (S)-piperidin-3-vianide. To a stirred
solution of tent-butyl (35)-3-{[(5
phenyl - 2-{[ (pyrazi n- 2-yl am no) car bonyl ] am no) - 3-

t hi enyl) carbonyl ] am no) pi peri di no-1-carboxylate (2.0

g, 3.8 nmol) in 20 nL of MITOH is added 20 niL (80

mol) of 4.0 N HCO in dioxane. The sol ution was
S-Phaiyi-2{(R-gypdvin-Dohuiehiv)ehilaphene- 3 durb b péridin-3-vlamide. To

o st RGP B B Vit ieny o by Dpmind 3
thienlRaibicsy]lbniils) pipetidite-t@apotyhe Pg,3. smnlﬂzmﬂ%ﬁﬁoﬂ is added

20 b B0 b, RS GECSCpbiy  r
and ﬂﬂaﬂcuﬁis&mﬁ& urider va%ﬂlﬂ:n ﬁle%?&f vihs plllﬁﬁ]lﬁ e%rygtaﬁm j'ﬁ'tﬂl‘ﬂtﬁlglﬂ
S,
reflugis ppopigoy ool e 1y eqpas g adighity colored sci (3. Spd 4 i
I | 9 1
NMR! S(ErL Dﬁi’S‘%}! ﬁfiz 58! ncsrs H; Ssiﬁ%lﬁl\/% IH‘TE%%B' g, 1}?%13_.5223 %HH, 5 8.89, 5,
1H; EE)@LT@.I ]éi 23 4es 14ynd. Blhsm.zlékiﬁ Brisas, dHné 7 &, d)ﬁHnEfF 43,8&, 2H; §7.20,

s TRl BBt el 83 Pl TBEA T8 B aBe it - T 20,

LCMSBAPCIAES, BMEG428), ppm)  unl ess ot herwi se No. not ed
(4- Chl aro-phenyl)-3-1.51- 1.79 (m 211) 1.78 -1.97 (m

2 H 2.66 - 2.92 (m 2 3-pyrazin-2-yl-ureido)-3.58

- Bxfrpl Rindi B
_263i opﬁ%ﬁcﬁ%ﬁ fnd 81 7'&2%13%3:“ 1@5@%&55&3;111@1%

VHpplessngisd 4 7=8.40 i d
Ez,(S) prperidin-3-] 2

Compiund Ramé Hz, | I8 ?%é@%:&@%ﬁ@“ﬁ?ﬂfﬁg dttorwise

No.18. 24 - 8.28 (m 2 H m&ed\D 201151066163

T el e — A

8 G, 2 H) 1.78 - 1.97 (m, 2 H) 2.66 - 2.92 (m, 2
(3-pyrazin-2-yl-ureido)- 3.58-3.81 (m, 1 H) 3.96 - 4.32 (m, 1 H}4.93 - 5.23 (m,
263 thiophene-2-carboxylic | 458 [I ) 7.20 (s, 1 E) 7.49 (d, J=8.48 Hz, 4 H) 7.65 (d, J~8.40
scid (S)-piperidin-- , 2 H) 7.76 (d, 7=8.40 Hz, 2 H) 8.17 (d, /=7.54 Hz, | )
ylamide 21 (d, J=2.64 Hz, 1 H) 8.24 - 8.28 (m, 2 H)

ofo-phenyl)-3-
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1. A conpound of forrmula (1) 5 mwherein- Xis sel ected
fromNH Sand G * is selected fromCHor N' 10 R
wo ofu&si@ct ed fromcyano, isocyano, Cl4al kyl, rOWRIEBIL)05400

C asal koxy, C2-6al kenyl, C2. 6al kynyl, cycl oal kyl,
cycl oal I cenyl, aryl, and heterocyclyl, provided R is
not thienyl; and wherein R maybe optionally
substituted on one or nore carbon atons by one or nore
R9; and wherein if said R contains an -NH noiety,
the nitrogen of said noiety3zmy be optionally
substituted by a group selected fromR ; 15 R2 and R3
xS € each i ndependently sel ected from-C(-O NR6R7, -q
JNR16R17 -NHC(O) NHR4. and NHCG{=1VR)NH2; RQ i s
selected fromH Ol1, -NR'R12, benzyl, C1l koxy,
lgoal kenyl , aryl, heterocyclyl,
L A?ﬁ%&@%&%%(ﬁ CGaryl, -CQ(G -6al kyl), -CONR30OR31,
-CO2( G - 6al kyl ), C02aryl , - COLNR30R31, - Sal kyl .
-SO0(Gi 41l kyl ), geSQ2( Ct 4al kyl ), -Saryl, SCaryl,
- SQaaryl , ‘§ R31, 20 and -(Cl.al kyl)S02 NR30R3'
wherein R be optionally substituted on one or
nor e C’i{ by one or nore R 5; and wherein if
sai d heterodycl yR contains a NH noiety, the nitrogen
may be optlﬁﬂlly substituted by a group selected from
R 4; R6 and“R7 are each independently selected fromH.
whﬂ% OCH3,” d _6al koxy, -NH2, - Nfl CH3, -N(CH3)2,
3al kyl ) NR CH20H2()—| cycloal kyl, and a 5, 6,
or 'ﬁ-ﬁ‘ﬂ?ﬁ%@ﬁ'@ﬁlmtﬁ Wéltfér ocyclyl ring containing at
Ieggsﬂggﬁd&hhr@ggmatom provi ded R6 and R7 are not
both H; alternatively R6 and R7 taken foget her
t h wsqlwte&rfrt@hcxﬂn@ym&r@ma‘t?t@'ﬁﬁleﬂoﬁm A ’@b&-‘eﬁ#ﬂ.ﬂ@ &
Aer RISRRS WdeAR' @A 1894nDE bnd wherein
““'kﬁ?gpg%d Ry ofd y [ eKin fa0sRe Brevida & 20053,3%61 3
R mia@nmmmswﬂ%uqmwmrﬂw bR Er Bredhgragwherein it
Rdbya
st S o R B e Bt o L pHaNy Qi o
gmuppﬂccmﬂaﬂrdryRsubstltut ed by a group sel ected from R19;
| G R =ONTOH ClEENR),.
ary a?cc%gg IgElﬂd-teas,()zC)r/% oal kenyl,
-NHCS@ rmylcﬂﬂc(‘m 3; wherein BY maybe opti onal |y

S UHS%S Isélgétecfjﬁ-grﬁ Ho Eﬁ{, EﬁR"Rm. benzyl, Cisalkoxy, cycloalkyl, cyleoalkenyl, aryl,
heterocyclyl, mercapto, CHO, -COaryi, -CO(C1.salkyl), -CONRR*', -CO{Cialkyl), -COxryl,
CONRPR™, -8alkyl, -SO(CLealkyl), -S02(Ci.salkyl), -Saryl, -SOaryl, -SOzaryl,-SONR R,
and -(Cy_salky1)SO2 NR™R*' wherein R may be oplionally substituted on one or more carbon
atoms by one or more R'; and wherein if said heterocyclyl contains a —-NE- moiety, the nitregen
may be optionally substibuted by a group selected from R":

RS and R are each independently selected from H, OH, OCH, C.gaikoxy, -NHz, -
NHCH;, -N(CHs)s, (C12alkyl)NR''R'?, -CH,CH,OH, cycloelkyl, and a 5, 6, ar 7- membered
heterocyelyl ring containing at least one nitrogen alom, provided R® and R? are not both H;
allernatively R® and R taken together with the N to which they are attached form a heterocyclic
ring; wherein RS and R” independently of each other may be optionally substituted on one or
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5 nore carbon atons by one or nore R23; RO. Rl I, R's
Rea RV and R33 are each independently selected from

WO Hedisged, nitro, -NR3R31 c¢3'ano, isocYano GUTEZNIOTIANSING
Cz- 6al kenYl. Cx.6all4' nyl. al}'1, cYcloal kY1,
heteroc7' cl YI, hydroxy, keto(rO, -Q(Cl.6elkyl),
-Caryl, -0OCQal kyl, -NECHO, -N(Cl.4alkyl)CHo, -NHCONR
R31, -N(Ct-6al ky CONR70R31, - NHCCal cyl,
- NHCO2( Ct ~al ky1); -NHCO2H, -N(Cl1 10
6ai kyl )CO(d .alicyl), -NHSBX-C, sal kyl), carboxy,
-amidi no, -CHO -CON13R71, -CO(d - 6al kyl),

more c@n@u@ﬂuy@lewlr morecHy et odbdein if saidE@¢ocyclyl contains a -NH- moicty,

the mﬁ%&?émf F%/y r}m gaoeflg %@s?m%%uﬁe If:;lm T:tr%%fﬁ ©
INBBSEBA om e elsseyRh, m,ﬁ: nﬁkgl) B0-aAsendcaiy, -

Sﬂzﬂ}lc%ﬁﬁ{l‘d @ta.‘.lu%qxig grglsv eh B I{Eﬁ,y?@%tﬂhggnaah%aummtedmma or
maramﬁunc:gﬂmlﬁfnnahymﬁmlét’y that contains an NH or NH2 by
: =RL9, d R34 h
Vd’é’peﬁﬂfﬁ% Bl&’é‘l? B PBoeh n%ﬂ@&ﬁgélsﬂ&aﬁﬁnhﬂﬂmmg,
NR™R peyand, meyafmom Ckaleenid H@H}l terqcyelyl,
hydro ar¥ (_géqc o%ﬁﬂ ﬁakgel eroc cfy%jﬂ Xdrox% .mﬁg{ﬁﬂ&
-NH &ralk k 1,
CONREIR" Pl)& CDI?%"W%& N@@%ﬁ%:#@ﬂﬁ%‘&ﬁﬁ N(CL-
ﬁaikyl)égf?ﬁwb@é(m @H%[Wpl),s lm (qc argiginkey {GHO.cEPBEYR, -CO(C).
syl m]g*dg%ac Q:@) COcycI oaI W @(Mb) CDE{NRMRM
mereon B B e %55& sl aqagzpﬁaﬁ:ngmmmmaﬂmﬁmﬁ R,
24 0 | k
Sl 38 W s 6330 g o
R and gg BieBereefiany mofetphetroptains an Nk ordB ol Rﬂn al ly
0 S 1t !
PRALHR, S O3 1R R WaBliRely AR B4 e yalithn by,

n_,]trogen "0 noi ety t t corntal ns an

"‘lhésa:fanqazﬁmc:a-na ekl ©:-dabkemp dBrcialinyiy, sd] ectoelity, hﬂembjmljrl,

ol 0 Aoy SR i,

-NHCONRAR! ¢ 1 (ﬂm}fqé)@rﬁt hwngmmya ~Nmz@¥ﬂkﬂﬁ -N_[{CUIQH, -N(C;
endent.| C ot
salky R0 ety AR e RO, Pty CoER CCoRi e TR

salkyDa 20 heivercyclyl, bﬁﬂmlod]khetmmi(&@m?ﬁmwm btb mR’“R"

ol 8 k5 SO0 LSkl B BB PR R

and R*2 (060616 3¢ Eﬁbﬁﬁﬂﬁ%ﬁﬂ%ﬂﬂﬂ@ suﬂsaﬁmdalon @MB%} ofd & more R®

each in enden l.ect rom H
and on %ﬂ) | %;1[} ol ?%—El) Y& 3al kyl ) NR
RCHIHEHE Okt Jﬁj&ﬁﬂaﬁtwelac@ﬂ Yrbom H’ rCI %@YLGG {oally LTELS:P ﬁEt@l%cyclyl

ac yd ring containin | east one ni
steealfyalp RS B e kel kb N @ iRbu ey atached foes o heterocyelic
mhﬁmmhhmae‘%dﬁﬁe@damﬁ Realch bBleRRad BOSHY }Wu% oo \:atdn
nng; V\,hi[fgéht y. are attac gd fcglfm an ngtgl ongﬂ i on't by
one or mg iit“ﬂ& slemedbsabirtarocyely] sogteingacNE- mcﬁr—sﬁ tagrmitréges of said
moiety AR GPAANLY YutRfimRAGY a RidHB kel B o RIS ONAI |y
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substituted on one or nore carbon atons by one or nore
R2-0; and wherein if said heterocycly! contains an

wo obdhesf@di ety, the nitrogen of said noiety naypdTeEGB200£005100
optionally substituted by a group selected from e;
R20, R2z and R32 are each independently selected from
hal ogen, nitro, 10 Nn30OR31, cyan, isocyano, C -Gl kyl,
C2, 6al kecnyl , C2_6al kynyl, aryl, cycloal kyl,
heterocyclyl, bydroxy, keto(Q, -Q(d al kyl), -Daryl,
-OCQal I ryl, -NHCHO, -N(Ct-dd#kyl)CHO, NHCONR30R31,
-N(Cl _6alkyl) CONR3R31. - NHCGal kyl, -NHCO2(C _6al kyl);
NOERhd R 17 2 ebh ind Gahdently CRc@d foal HyQH, OCH,, Cysalkoxy, NH,

-NHC Hg% 6a|a]&§@"ﬁﬁr-gﬁé§ﬁjoﬁ c&%ﬁ@?@r aré'qx;loyl‘ ? & or 7-membered

hﬂtam@ @-&uﬂ‘:&ihmg a(eRt 3ne niteigR4 Gomaployithd R1°GR2 rzyé Hat both H;

15 6al k
st 5k b e e Sard e gpiont
substifdfed h@ﬁfbcﬁ?ﬁs T SRED ﬂ@fﬂnﬂﬁlﬁﬁd@aﬁmﬁf hﬂaciﬂﬁtj&hﬂmay be optionally

opt i onal tituted on carbon_4q Sﬁl or, gor.ﬁh%F vl

substisfrd ﬂ@@nﬁﬁﬂ@%g@?ﬁr%ﬂﬁ% Fﬁ*&ﬁ"étﬂmﬁ K1Y SEA REFBreY
sty ® LB Ak afiddyb

cnnl.axm_%ect egﬁ’ ty, iR niF8nMF GailiRio f}emﬁﬁﬁéc;o e tske ¥ & group

from hal ogen, nitro 1, cyan o,
sclect@}ﬁlath i, C2il kenyl. C24al kynyl, aryl, cycloal kyl,

L S e s A
%%FM)ODHJ?aMQIW ﬁﬁfﬁ'ﬁj KM malkyl}CHD

am di no

-NHC{mmm RBltCMammm JCOallgy NG QG esaljyD): -NHCOREL -N(Ci-

@lkﬂ%@é%% k%kso?(go%aﬁgn, W ﬂg@ﬁ@q lr:Hc:- QQ%@RWLU) ~CO(C:.

ﬁanq«ﬁ wmmydﬁmﬂammmm g@ammmrl} (&ﬁt{ml)nﬂ@@m"’ﬂ“}.

5 "y Ve ST TR O o B, oA SR RE R and R

ind aﬁuénﬂmofdacﬁ slhgramyafe optisnalp subt§tuied an cerben by ong namm—l pnd on

r.e e ep ntIy sel ected from
mt“ﬂ’?&PB@‘%’rF““‘ﬁ‘?ﬁF;gm“%Wﬁ“ grﬁﬁ gocyano Cl. 6al kyl , C2.
alpéenPland @@@M@l tidependently, salcqlmiﬂtahhgdbgmhmtre.r ocycl yl,

.NR':‘%% 155;&%%(;, C%palgy}, 4%'}?&‘ %ﬁ%&&% fglgﬂ c%dynlj’]
e@?—@%@ 251, -OEGIE3ORRIHO, -N(Ch.salkyCHO,
hmc&@'k%{&(wng%hgﬁ @b@}'ﬁﬁﬁ@@%, SR Nsc o, N

selley SEORE Al Qat el]t ot eidinGFCHO; CONRRTRY] -CO(C-
lley) %;8@, v DB Gl KRB, 100,
mercgl%%z-?@ g%qlfcﬁ(éﬂlgj )sm@mﬁgﬂ gl;@g?}ﬁ’“%“ am:rl:éw:eu; 5:: R® and B
indegendeapip nfieath r:-t,he@@mebﬁ aptionally Srstifuisgom campp PR one g R and oo
nmo&éﬁau'% any moiety that contains an NH by R

R and R*® are each independently selected from halogen, nitro,
“NRPR¥ cvano, isocyano, Cr.salkyl, Coaalkeny!, Co.celkynyl, aryl, cycloallcy), heterocyclyl,
hydroxy, keto(=0), -O(C.alkyl), -Oaryl, -OCQalkyl, -NHCHO, -N(Cy.calky])CHO,
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I socyano, G .al kyl, C24al kenyl, C2.6al kynyll, aryl,
cycl oal kyl, heterocyclyl, hydroxy, keto(=0),
WO 203Am616H kyl ), -Qaryl, -OCQal kyl, - NHCHO, PCT/GB2004/005400
-N(Cl . 6al kyl ) CHO, - NHCONR30OR31 N(C, . 6al ky1l) CONRSOR 1,
- NHCGal kyl, -NHCO2(Ct-~); -NHCO'H, -N(G - &al kyl )ch
6al kyl). -NHSQ2(Ct. 6al kyl), carboxy, -am dino, -
- CONR36R31, -CQO(C,,alkyl), 10 CCheterooyclyl,
- CCcycl oal kyl, - CO2F1, C02 C, .6al kyl), -COa( aryl ).,
- C02(NR30OR31), nercapto, -B8¢C ~atkyl), -SQ G .alkyl),
-S02(Cl4al kyl ), -SObNR30R31; R30 and Rat are each
NHCONREPE) it kallog sk S f-ﬁ‘ﬁiﬁﬂﬂél%gblﬂﬂﬂﬂ:(&wedkﬂ} NNBICQ,H, -N(C.

ato A5 55t P o SRR ity e
salkyl), Al(cradykeipl, } COefBhvality], cmoac@;«(cmamymmtmﬂ) CO(NRR™,
m“mPtSaTg&?‘ %&@Q&&@Mﬂﬂ%ﬁ&wﬁ%@&% P6a | kyl ):

aélsch &abﬂeyﬂengtg@mmd ifah kylbgen, nitro, NRY¥RY, cyano,
isoeyanpy é“%l%ﬁ%lﬁ %%?f%‘%é“&éy@%ﬁqnloﬁﬂ@f“@&@“ﬁ‘%}'m
ﬂ(ﬂma@ﬁrnmﬁmtﬁa alledl] NHQHO - S0 Ay THO; SMCHREPRYY]) |

e, B ST S B s ok kb s e aioicocc,

salicyl), DU e RdeRlkyY, ca@ﬁnxg&ﬁﬁ:cmiﬁl@Hmmjwl 0ot | piyl), -

substituted on carbon by one or nore R52; an ﬂ
COheterocyalylerCitsyplatkylo R eFly &R, -6 Oalppyl, &Oﬂﬁé ﬁ‘o} éwmptﬂ
-S[cl_gansﬂ)msa(eg&!k)@f m(@léﬂﬁﬂ > Ly Mgt opLi onal I y

sus Hted El/agroup seIectedfromV\B

plﬁar%E»e@ﬁ mdepcadently éﬁF@’dsfﬁqIFh% ﬂ%ﬁ“e%‘ 0, Hﬁewaw isogyano,
G- Eal%h%—ﬁ h& then]’\ﬁa!l cannot be 2 V\herel ngé%ﬁ 'S
Diclsﬂihél:t @?ﬂa rFPalkyl, BBCRA NGk HEHOUNECE &ycl yl,

lz h

-N(C) SHleo) tﬁgt SNaI-ﬁf{ﬁhﬁ%ﬂl (et n.poﬁ‘ﬁgh@bﬁgﬁ*ﬁxhﬂmﬂ N‘(&e—aﬂjﬂ[)twl

iy -WHE - @liyDatadeny s ,cgmﬁséi‘a lcCatGealior), -

I
ool B SR ORI, el p R e
-S{Ch.sall3); +HOLE.aP12 OR (L 8 EE R -SOMNICORE R.yl liRiEGdﬂpendentl}g
of EHE% g Bll‘ 1%2 %eﬁpﬂ%gﬁ% suEslﬁ(L],%cpon cta:rbog%@ lm?e é‘ ARG EQXXEI:E Whﬂ%ﬂcﬂll Ck said
heteroydiftbythinba \NEE-I atdNHynuriaty shelnitragdnmt ydid enofety wlay be oplionally

eridi
5“““{%@83’ p|55‘i|‘“8|55 %‘}’I“é@{-s- L(R)-1-(2,2,2-1ri | | uar a- aoet yl
)nﬁplﬂfma&emaﬂﬁ(hdcepum ghitthdrdiifophene- 2- car boxylic acid

PR Bakh L U EBRRCh Sromm B R SR en

R! carkofbd hi eayl ) ur ea
598

wherein R Is selected from H, optionally substituted carbocyelyl, or oplionally
subslituied C;.galkyl; with the funther provise that said compound is not
5-Methyl-2-ureido-thicphene-3-carboxylic acid (1-sthyl-piperidin-3-y1}-amide;
[3-{(S)-3-Amino-azepane-}-carbonyl}-5-ethyl-thiophen-2-yl]-urca;
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2. A conpound of formula (1), or a pharmaceutically
acceptable salt thereof according to claim 1, wherein
wo 2Rsisgisgel ected from cycl oal kyl, cycl oal keny lPCTAFBZDO+005400

and betezocyelyl, provided Rr is not thienyl; and
wherein R maybe optionally substituted on one or nore
carbon atons by one or 10 nore R9; and Further wherein
if said heterocyclyl contains an -NH noiety, the
nitrogen of said noiety may be optionally substituted
by a group selected from-RB®o- 3. A conmpound of formnula
(1), or apharmaceutieally acceptable salt thereof,
FRRfhbie 4 ty0-4aindiddrthizkoless-Arbafpliceoli (R}pipemiin-)zl-}rlamide

07:‘)Itl onal I y substlt tﬁﬂ*ﬂﬁﬁ%ﬁ&%‘g‘f""ﬁ%ﬁ% atomgrbé/l

pﬂl@t@ﬁ@@hﬁﬂa@a}hxamaqaam-ﬁﬂmta&l?%ﬁﬁﬁdﬁmnmm@}t 0
any one ‘of c¢lains 1-3 V\:fl %N one of Ra and R3 is
thiophensedearpgyliaprid (PPISTADS-Y E(=O NHR. 5. A conpound
Q4. c5-QFi) Rarhibibazeiin- RylMagolifig Stiviriail 1-yl-2eceghakbe sal t

thereof according to any 20 one of clainms 1-4
wherein one of Ra and R3 is -C(--0O NR6R7 and the ot her

2. A compalY3Gr réiERe, o phﬁrn%@i&!éﬂ[}dac@épﬁh%dﬂt't&dﬁ)m@ﬂngmcla:m
Re nraeeut | cafly acceptabl e salt thereof, acco‘pge

1, wheegn Bnig sclesred Femeyalpalerl ryeloglienyb eprlone beirroreelul o

ﬂnanyﬁ%ng.rmg@xgﬁl %ﬂﬂ' bl '&gtld?ﬁaﬁﬁ ghg%ul t&lgﬁ ?ﬁ Jg:{%? ;éii‘ﬁ:rnl dril:ﬁnﬂ}ad?ﬂ

more o mdfnrthergvhatein éaed hesprecyel payrRs ant-BY- moiety, e %ﬁmuﬂﬁsmﬂ
onal abst it ut ed
maier e b A I ol e S | and T ur  her

wherein if said helerocyclyl contains an -NH noiety,

3. A %ﬁﬁgk%‘t rf?&g]rﬁ% o&]a up se'?hect ecl)é?ﬁfi& IQ%T'J fj dbcording to claim

1 or 2 e R " id 631 aﬁﬁhmwmanum@m mpgarpn ammscbmow@mm@;f: F,
formula (1), or a pharmaceutically acceptable salt
thereof; according to any one of clains | to 5

4. A mﬁr&lﬂbﬂﬁmﬁﬂnﬂ}ﬂﬁ atphkmmmmmembld”ﬁﬂlt ltt@rdruf tagcmwhmw any one
tt |
ot cloigh 2} Bheion ey 50y AR CHR ol 1P - e’

on one or nore car bon atons by one or rmre Res; and

whereip jf said, heterocycl cont
5. A qopoRad ARt P SETATAGT AP A Re st Rk, ferink v any
one oBdlaSE it taukiegeih ynaofFEandRIB- E&‘IBNR%R RiGntheB is ’NHC('D]NI{R4
conmpound of formula (I1), or a pharmaceutically
acceptable salt thereof, R2 R wherein Rl, R2, and R3
§. A &in§oifd &Hﬁhﬁiﬂﬂﬁ) Qr @pbkreiRuedlig hakpmbld sdlt theed, actording to any
a

d t I It
e AL o BSRESEAR BRIy ot

is Hand R is e 5, 6, or 7-membered hﬂtﬁl‘ﬂl‘.‘-}"ﬂ}'ﬂl}"l ring wntammg at least one nitrogen atom;

Is not

and wherein said heterocyclyl may be optionally substituled on one or more carbon atoms by one
or more R': and Furiher wherein if said heterocyclyl contains an -NH- moiety, the nitrogen of
satd moiely may be optionally substituted by e group selected fram R".



- —— — =

10

15

20

25

and8 wherein R2 is -C(=O NRS5R7; R3 is NHC(=0 NHe, 15
R6 isli; Itsis a b, 6, or 7-nenbered heterocycyclyl
WO 005@adnt ai ni ng at | east one nitrogen at omMPOUAGBIIHIGNSIH
said heterocyclyl maybe optionally substituted on one
or nore carbon atons by one or nore R's; and further
wherein if said heterocyclyl contains an -NH noiety,
the nitrogen of said noiety may be optionally
substituted by a group selected fromRL;and RS is
sel ected from cycl oal kyl - 18%<l oal kenyl, aryl, and
heterocyclyl, provided Rr is not 20 thienyl; and
7. A cwhpmi:lrmf fmmﬂmybs aq@&@mﬂb@lrwmmmmﬁ d:hﬂmwﬁmn@rding to any

rbon at d rther
one of er el %5}3‘?’:‘?&” c{)wr ocyéﬁfh tlfal H]ﬂ-t# Y ¥ gfAghed form
an nphbt}ﬂlymuhﬂhog@ihm&u@dnmm&mmmmaﬂm one or more

carvon 3y e O pote 18 A WRer R A Pl oSy i B iy, e

nitrogen@E euidlindipty Myl optiosalkyfsulstiaitoisbyl, g:mﬂ;ﬁsa&gtesfmﬁm'a and 9
wherein R3is -C(--ONJ 6Rt; R2 is -NHC(=O NHR, WO
20051066163 PCTI G0200-111005400 -138 R6 is H RRis a

8, A cSmpdund Of fofmUR I, besiplveisseatuilly Glcghtable Ba: havsfai ni ng at
| east one nitrogen atom wherejn RR maybe optionally
substitnted on one or nore c on atons by one or nore
RIB; and wherein if sai terocyctyl cantatas a -NH
noi ety, the nitrogen gi--sai ety maybe optionally
substituted by a group sel®cte fromR’9 and R is

1egt E |kenyl aryl, and

Whﬂmﬁle é?‘dgg% a’%é‘%ﬁ%‘”ﬁk&n&ﬂﬂ%g?hl enyl; and wherein
R1 naybe optlonally substituted on one or nore carbon

ons fur vvherel f s |d
5. & oRlnpuRa Y R P el S e bl o M7 b el 25, 6
and3 whateth noi ety may be optionally substituted by a gr oup

Ie:Ftéeg m Rla 10 It. A conpound, or
aﬁé ’I |y acceptable salt, according to claim!|l

S#Immw@{ﬁm% ( 3- Fl uor o- pheny! )-3
lEel &0.52{5]: A "?'- Zﬁ%%gﬁt}fﬁh gng cogtaining at least one nitrogen
atom, \5!16?5!.6 Rail h&aﬁd}&ﬁﬂ}d Qm?ft\rh @ﬁﬁtﬁﬁlﬂ? bR E@ VY bhdCordedrél carbon atoms by

perl di n- yI anj.d
one or 510(%&5 fipethisy ¥ ﬁﬁéﬁ@ﬂﬂ bterpoyeiylrRopiing 98 o= molels e pitragen

of smd‘incﬁ&'léﬁm & Bk opt rﬁlﬁll;.l' fhbRitded bAR oS selected from R'%:and

| uor o- phen FﬁgZ ur ei do-t bi ophene- 3- car boxyl i c,,
pﬁﬁ}ﬂg’&d M% Bexf loaheeand, arylpand heterocyclyl, provided R’ is not
thmy15m(d4w199éﬁ ROnfAY ﬁE‘HﬁQ@n@lI}LHhEéLﬁﬂc& &t QRRE BRrSeaRRA MK/ Cne or
@Cl : pi peri din-3-ylam de;
more B er wherein if said heferocyclyl containg an -NH- moiety, the nitrogen of said

moicty may be optienally substituted by a group selected from R'%.

10. A compound, or pharmaceutically acceptable salt thereof, eccording to any one of claims 1,
2, 5,6, 8 and 9 wherein

Ris -C=O)NR'R,

R? is -NHC(=0)NHR*

— - A Al e e - e e e ——— S M ————— e . - ——— - B k. P L RFTRT S S s
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5- (3- Chl or o- phenyl ) - 2- ur ei do-t hi ophene- 3-car boxylic
acid (S)-piperidin-3 ylam de;
wo Tmdfeeiddi peri di ne- 1- car bonyl ) - phenyl ] - 2- ur ei dvaTiid BIYGIHISL00
-3-carboxylic acid (S)-piperdin-3- ylanm de;
5- (4- Cyano- phenyt) - 3~ur ei do-t hi ophene- 2- car boxyl i ¢ and
(S)-piperidin-3 ylamde; 20
5-[4- (Pi peridi ne-1-carbonyl)-phenyl]-3-ureido-thi ophen
e-2-carboxylic acid (S)-piperidia 3- ylam de;
5- (3, 4-Di fl uor o- phenyl ) - 3-18¢ ei do- | hi ophene- 2- car boxyl i
c acid (,S) - pi peridin-3-yl am de;
5RE B ar o3, BheryinpmBered lmmmr@ﬂhm@aﬂamgbokgﬁt pue mitrogen

atomn v é’s%ﬁf b g ot e g e csa s bR P B R

and w]ﬁm’i@ifdal(il &mﬁluj&ﬁfllcdmlﬂmsylm Idae,ty?_ﬂie nitrogen of said moiety may be
optiongly, by e Pk piobR Sesrey i ey ond ' QRO o o5 bl ' ©
cyclos ﬂmﬁﬁ, thﬁd w:&@agn yin)mad R} i noihichylomiderta e B binbyobey/drione!ly

acid peri | am de;
suhshtste#ﬁ%ﬁwﬂr@w %#Igm oo OF ope i e fnpther gebegpin if said
heterod E‘écﬁﬁﬁééﬂ B2 Yol oY d@m@ﬁgéu of said moisty Zybe opHonally substituted

Chl or o- enyl) - ur ei do-t hi ophene- 2- car boxylic

byampépl@mct gu di n- 3- yI am de. WD 20051066163

PCTI GB2004005400 - 139 12. A compound of formula (1)

or a pharmaceutically ac tabl e salt t hereof, as
ii. ohaumndmrahsrmmc@w ﬂéﬁfﬂgh'ﬁ saltaﬂcﬂr ing o piaim; Lpelepfed from

5-(3-FluoFRDHERDH- 2 el - xyfld 56 aﬁ%laﬁ:ﬁg Wi th

can 3 A co f forrrua

S-Pherpﬂrafmd%ttumnbam#%rcaibwa@ﬁéﬂ@)wﬂﬂﬂwﬂeﬂé‘wﬂas clainmed in

or
.5y P T o0 Bt i
5- (4-Fhmnrphepybéﬂnﬁdﬂ-ﬁﬁﬁphh@-3ﬁmwawéff@ pwaﬂ@r%ﬂmde: t he

easﬁdﬂsﬁyﬁ ne' or Eﬁ:er t Sﬁg%qh@gp%?ﬁb agﬁﬁ%dﬁkem as

5- (3 Caltdo-bmbeﬁqwdﬂ{mmese-bﬁmhmhc add (Pedipemdin-prlemidser al

s QiR SRR R AN A R SR P i Gpingian-s

ylamlda@n'pound of f or mul a (1) or a pharmaceutically

ccept abl e sal.t .t h
5-(4- CS' ﬁ%‘m% 1'“3113%}]“ ca?rﬁmyl'? aecg;?@ o?Mﬁr%pﬁ/ Faxi s
5 [4-(@1‘;:‘3@115& I»E&b-ﬁﬁyll)\.‘paaeﬂiyl}maﬁﬁh -thinphenedi2agrboayitcdcid B hpiperidin-3-

nfl ammat ory, neurol ogical, and cardi ovascul ar
Ylemidfi seases. 15 15. A method of limiting

5-(3, 4‘Iﬁhh&bfﬁhbﬁﬁ}f Firdefid-1hio &nmwumﬂxmim} piperi-n gdandde;
n Or

i d_h
53y Rheo LHR %@Pﬁtsew&% AT L MR TS
52 3&9&1&1&%@:&&9}}%@10 t&’@ﬁmdmaﬂﬂjuﬁﬁid a)ﬁmqsppnpé:ams ~aandide;

t her eo as clainmed 1 n any one of clains 1-11. 16, A

5-(2ArfifHere Rbﬁﬂﬂ]‘%&fﬂﬁ%ﬁﬁmﬁk‘mﬁq#ﬂ#ﬂﬁ%“‘é‘l{wﬂ?&?‘?ﬁﬁﬂﬁe
5.(3 st @b o e AY)-§- SRRl thioPikn8.8 (HafboRY 1R 418 S) -piperidin-3-ylamide;
5-Phenyl-3-ureido-Ihiophene-2-carbaxylic acid (3)-piperidin-3-ylamide; and
5-(4-Chloro-phenyl)-3-ureido-thiophene-2-carboxylic acid (8)-piperidin-3-ylamide.
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20 to said human or animal a therapeutically effective
anount of a conpound of formula (1) Oa

WO Mhapdfdideut i cal |y acceptabl e salt thereof, asPCT/aBpid/n0siON
in any one of clains 1-11. 17. A nethod of prophyl axis
treatnment of 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 25 pharmaceutically acceptable salt
thereof, as clainmed in anyi¥he of claims 1-11. 18. A
nmet hod of treatntent of a human or ani mal suffering

12. 4 popppoundiafigramt (1) orch Rhamarsewisely apscptehle salihireaf aseloimed in any
one of AREAR -0 friSe AIRCrRRHbAP g:g;ﬁ:lslﬁ’%(ﬂ JTABRfs ﬁ%@%ﬁgﬁ G388 Chmcer,

ovary, lung (non small pancreas, cO
prostate or other tissues, as well as | eukem as and

13. A MFRIAARPSE folkliTD f 91.% Q‘f" l..and.perinpheral
ner vous syfsut em ﬁg% Rl ea?: ﬁ%‘%ﬁu{cg&é@ﬂ %“E}gﬁﬂr%ﬂg. s cfhimed in any
one ofglpimsd milg S derss IniBaREO5INEe B RCT AGPRARIREEe uck s cervical

cof j bffhofi] g[nlg : " Qst eosar co
«n {ml{algcédr]i‘ gﬁthg?)lr al nﬁt u r%ﬁ%ﬁpﬁﬁg}“ﬁ JIRF nﬁﬁ%ﬁ% el
pancrenyi. golbwrpensiaty orathentissues, thwelbpdetkenis layd BidhRerhisy Rimars of ihe

: d of, fornula (1) or a
oentl o B Thef BP0 o M e 2 o melguony, orastreoma
and ogtepsgmagmane of clainms 1-11. 5 19. A nethod of treatnment
of a human or aninmal suffering froma proliferative
di sease such as autoi mune i nflammatory,
14. Arremnpolustyidetulafichr aphatnayasicallyaiceibRAAR Shofd RN bitir in any

I_Ni, St ekl . t.o.said human_or aninmm|..a .
oo of -0 Pk ek iy R B TRl oF e difepsiprncluding
autoinmous, inflafiiony, neurolpesl@@eaidicvaldnsr aG&RRL abl e sal t

thereof, as clained in any one of clains 1-11. 10 20.
A nmet hod of treating cancer conprising adm nistering
15. AtroetiodafMinirisy D PRAVISHB in h ORikH 6 dojdal cOmpdbi inister]
caid b har maceutical |y a%@apt ahbl e salt thereof énégaﬁlsrrt%%ugm
a1, 0N OGR a rerapputically sifeptive ammntef scpompound piformalpetor a

pharmddeutiéalIFatfpabRisalt hedbi, BocISARE i sy YTPbE Gkl 1-17.
adm nistering to a human or animal a conpound of 15
formula (1) or a pharmaceutically acceptable salt

16. AlNRIT traSmeh@r ABHmbd) ?dﬂ}j:;@}.%; ' cddloseand a. . .
. DNA damagi ng agent .. 22 A et %&g?g@{%%&f?%%?%%{WSME
to said iyymaa or pmakatherapeitiendly wifeetive amoent of o npmpmind gf formula (I) or a
harm A&kt abdehid : i qal . in.need qf such
P ol B et AT AT PSR T 1
Compound of 20 formula (1) or a pharnaceutically
17. AQGHRA! ; Loed Jjn .any one,of .
17. A SRR R BlopBll ndehdet Bl conf oSBTt s P neciot i g quimal
in nesghpf suplf Geatineni g thesapouticall peffastitdemant of o @RS TBrmuls (Dora
harmAA T ' h N,Qr animal in pneed of such
L ea{&ﬁ%&gﬂ?‘ﬁéﬁﬁﬁgﬁ r%saﬁlwﬂcg’lnfa@a’ﬁ/%fci‘i% i of a
compound of formula (1) or a pharmaceutically
I h f. . i'med i 25 of
18. A gﬁgﬁ%%%%&% DE a Ell.l.l.'llﬂI:l.e [ eﬂ(% M%FE&E%EEEOIHI anneg_{}]lgstig rgheg,eage. su;;(]?] a5
cervical cancer, cancer of the head and neck, carcinoma of the breast, ovary, lung (non small

cell), pancreas, colon, prostate or other Hssnes, ez well as lenkemias and lymphomas, hamors of

the central and peripheral nervous system, and other tnmor types such as melagomasarcomas
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24. A pharmaceutical conposition conprising a conmpound
of formula (1) or a pharmaceutically acceptable salt
wo dobsigedr as clainmed in any one of clains 1- PCT/GB2004/005400

together with at | east one pharnaceutically

acceptable carrier, diluent or excipent. 30 WO

20051066163 PCT/ GB20041005100 -141 25. The use of a

compound of forrmula (1) or a pharmaceutically

acceptable salt thereof, as clainmed in any one of

clains |-11, in the preparlddion of a nedi canent. 26,

The use of a conmpound of formula (1) or a o
includpja EHeRERbth 61 dsjcomomeant ablighasidirgin himyre obmpriging Siministering to

...clained. i ny one of claims 1-11, i [
suid bR, o L A REP BP0 Ao e s P%@?ﬁ?@ﬁ?%ﬁ{“?ﬁg? g
pharmBeRAESly adckplaBle caltiberedl, axcldmapinang ooé of daimeld41(1) or a

pharmaceutically acceptable salt thereof, as clained
in any one of clains 1-11, in the preparation of a

19. ATRGhdGreRbnte of bt Rembd Grainfid) tuftsring Scopr oprbljfenidivsdiedase such as
_neopl astic disease su g@as ar ci nlg{nﬁ of the breast. istert
eutoimggiey InRERg oTY, BP0 BIE o Seegiopecilas fieeases R prLuss ilinistering
to said flman®® aﬂﬁﬁﬁi‘@ﬂh@&mﬁ&dllyhm&h@ ABBUhtHE h Yetnp@nO6E foamulz QY or &
tunors of the central and peripheral crjerv?g@ sys(cm
pharmageutiealiyaccepthisisalt (ereat, agelpmgd e ddar coma
and osteosarconma 15 28. The use of a conpound of

formula (1) or a pharpaceutically acceptabl e sal
20. Attheshasbif realing cancst pRIDTISEARYIBHRIITGHD & Piaghspsd cfmpf?m{ of Tomnla (D

ora pﬂrﬁg%ﬁ%ﬂﬁ;&c% hiafie @Péf.‘gr@g? B cHiRkd Iy bhe 8k b 191, and an anti-

prop pro i ve di seasées i ncl uding
tumoraagemi nr aune, i nflammatory, neurol ogical, and
cardi ovascul ar di seases. 20 29. A nethod of inhibiting
CHM ki nase conprising adm nistering to an ani mal or
21, Ahmetaed b fireatimperingsf coneprifingradninistining toa heamgragimad a cpmpound of

ffective anmpuni. of fas fQf0dl; £ clfims 1-11,
fm“ﬁ%@f%a i |a€g#ln§/u aa&@fﬁ%agl eHis%%lutﬁafEer eofn,i1 s Clal med
and a DN/ dymapivee sgbntcl ai ns 1-11. 30. The use of a conpound

of forrmula (1) or a pharmaceutically acceptable salt

thereof, as 25 clainmed in any one of claims 1-11, in |
22. ARetnpd Rp tieaicharnodf infestingi aaoiad Wit copses compriting administering to

i nhi bi.tion of Ck1K1 kinase acliVidV.e3:]..
R L e S e S e S
formA€ (P 6 pHafm:Sahtcalhegoible alt thevdof) avebiimed inayy oneef olhims 1-11.

claims 1-11, in the preparation of a medi canent for
use in limting cell 30 proliferation.

23, A method for the prophylaxis treatment of infections associated with cancer comprising
administering to a human or animal in nesd of such freatient a therapeutically effective amoumi

of a compound of forrula (I} or & pharmacentically aceeptable salt thereof, as claimed in eny one

of clatms 1-11.

24. A pharmacentical composition comprising a compound of farmuia (T) or a pharmacculically
acceptable salt thereof, as claimed in any one of claims 1-11, together with at least one
pharmaceutically acceptable carrier, diluent or excipent.



10

13

20

25

30

TEmTEmEmEEE=Es.oo==r = — S EEEmTE=T e m— s == s R e e N . - = Bl

WD 200510661(.3 - 142 PCTI CB2004/ O06- 100 32. A
process far the preparation of a conpound of fornula

WO 003061632 pharmaceutically acceptable salt tHIHGBIHHBIS400
defined in any one of clains 1 to 11, which conpri ses;
a. reacting a conpound with forrmula (111) wherein Ais
thienyl and L is a displaceable 5 group Rwith an
amne of formula (1V); 10 to yield a conmpound of
formula (V) Rfi x P-H R7 (1M Rd (V); 15 b.
reacting a conpound with fdfthula (V) with a boronic
acid or ester to forma corrEound of formula (Il); and

P

25. Te ugpef soreaipryndwbiorggby (O e prermuesuticaiy PeEBRb D st frosaties
claimlgd izpﬁ.g\éﬁ%fdi&m@ 99" ratfo %f%ﬁ{e!ﬁ'é 1) into

anot her conpound of 't or mul a ; and/or ii)

form ng a pharnmaceutically acceptable salt thereof,

26 Ty B T B SO0 AR S ot

claimteth ér ang fone ebcldmt i Hld dinithe meparasioe 0D medipamant for thee tektment or

[ 0 ises a. reacting a conpound of fornula
Pmp"ﬁ@rg}’) f%\ﬂ]é:r ein Ais thienyl and Ris a hydrocarbon
27, The use of a compound of fornmla (T} or a pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-11, in the prepereton 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 leukemias and lymphomas inchuding CLL and CML, tumors of the

ceniral and peripheral nervous syslem, and olher tumor types such as melanoma, fibrosarcoma

and osteosarcome.

28. The use of a compound of formula (I) or a4 pharmaceulically acceptable sall thereof, as
cleimed in any one of claims 1-11, in the preparation of 2 medicament for the treatment or
prophylaxis of proliferative dissases including autoimmune, inlammatory, nenrological, znd

cardiovascular diseases.

29. A method of inhibiting CHK1 kinase comprising admin{stering to an animal or himan in
need of said inhibiting e therapeutically effective amount of a compound of formula (I) or 2
pharmacentically acceptable sall thereof, as claimed in eny one of claims 1-11.

30. The use of a compound of formula (1) or 2 pharmaceutically acceptable salt thereof, as
claimed in any one of claims 1-11, in the preparation of a medicament for nse in the inhibition of
CHK kinese activity.

31. The use of 4 compound of formula (T) or a pharmacentically accepteble salt thereof, as
claimed in any one of claims 1-11, in the preparation of a medicament for use in limiting cell

proliferation.



- 10 radical; R4 wth a boronic acid or ester to forma
conpound of formula (MI1): 0 15 () b. reacting a
wo Reamenad of formula (VII1) with an am ne of HOIvGRAOSH/DOSIND
(I'V) R /INHR7 W) Lo forma conmpound of fornula

(1); and WD 20051066163 PCTI GB20041005400 -144 c.
optionally, i) converting a conpound of the fornula
(1) into another conmpound of the formula (1); and/or
ii) form ng a pharmaceutically acceptable salt.thereof
5 34. A process for the prldparati on of a conpound of
formula (1) or a pharmaceutically acceptable salt

t hereof, as defined in any one of cl airrs 1to 11 which

nprises: a_ reacting a C .
3z. mm@c@:f;r tia PRDITH qlcgl,ﬂf:u ngﬁauﬁgng%gmﬁ.l gi;) %ﬁ'&e&ggﬁlﬁ acceptable
salt A0 Ecfinédth anfbidbrali@np ey ahiet ummm. de bast to

d of f "
e ot Gt i VA R4 AB 4B
Rs N ,NH R/

5 group
with an amine of formula (TV);
RS
i
N-H
RY
10 Iv)
1o yield a compound of formula (V)
15 b. reacting a compound wilh formula {¥) with a boronic acid or eﬁte_]:

to form a compound of formula (f); and
c. optonally
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20 to forma conmpound of forrmula (XI) WO 20051066163

- 145 PCTI GB200a1005100 (XI) <c¢. reacting the conpound
WO 905466t63ul a (XI) with a conpound sel ect ed fr d@GT/GBZ004/005400

conmpounds of fornulas (XEl), (XII1) and a

carbonyl ation reagent or Q) 10 N I 5 HNH | R

OR4)~ Na 10 (XIV) to forma conpound of fornula

{1); and d. optionally, i) converting a conmpound of

the forrmula (1) into another conpound of the fornula

(1); andlor 15 ii) form ndtlk pharnmaceutically

acceptable salt thereof, 35. A conpound of formula

( R\ppnvertng 3 coprpoid 9f dwdiopadld O intd &HES compound of the formula ()

PGI/6B200- 11005100 -146 R NH O NH (XV) 5 Rs

1i) forming a pharmaceutically acceptable salt thereof,

33. A process for the preparation of a compound of formula (I) or a pharmaceutically acceptable
salt thereol, as defined in any one of claims 1 to 11, which comprises:

a. reacting a compound of formmile (V) wherein A is thienyl and R is a hydrocarbon
10 radical;

15

b. reacting a compound of formula (VIII) with an amine of fonmula (Iv)
s
1
N-H
RY
(I¥)
lo form a compound of formula (T); and

 — ———m e m—————— mm e T e e e = el
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R4 (XVI) wherein R is aryl and R4, R6 and R7 are as

defined in formula (I). Ais athienyl ring and Ris a
wo Tovéisaf@r bon radi cal and provided that the cenroesmoGios00

formula (XI') is not 3-Am no-5-(4-

cbl or o- phenyl ) -t hi ophene- 2- car boxyl i c acid

[(IR 2R)-2-(2,4-difl uoro-phenyl)-2-hydroxy-1 10

met hyl -3-[1, 2,4]triazd -1-yl-propyl]-am de. 36. The

use of conpounds of formulas.(XV), (XVI), (XI) Rs R7 H

Bra\ "NH NHNH R4 R4 15 (x4 (XVl) WO 20051066163

PCTI GB20*411105J00 -147 Rs N R7 RI -NH2 (XI) wherein

LSt | and R4, R6 and R7 are as defined in formula

(Rtfjl,aﬁl}kﬁl%y’athienl ring and Ris a hydroc rEn .

r dkioyudrties a efithe foamply U it prothsr & upd obbe fmpis O

viaﬁlg,.upydrol ysabl e precursor in 5 the manufacture of a

commpound of forrmula (1) according to any one of clains
1-if) forming a pharmaceutically acceptable salt thereof.

34, A process for the preparalion of a compound of formula (T) or a pharmaceutically acceptable
galt thereof, as defined in any one of claims 1 (o 11 which comprises:

a reacting a compound of formula (IX) wherein A is thienyl and R is a2 hydrocarbon
10 redicel;

(L0
with a concentrated hydroxide basc to form a compound of formula (X);

15
b. reacting the compound of formula (X) with an amine of formula {TV)
RB
3
MN-H
RY
20 )

to form a compound of formule (XI)



WO 205/066163 PCTGBXIG40054 00 )

¢. reacting lhe componnd of formula (XT) with a compound selected from compounds of
formuies (XIT), (XIIT) and a cartbonylation reagent or {XTV);

O
=
I
R
5
(XII}
HNTHH
R
(X1I0)
X
R# Ng
14 : (ZIV)
to form a compound of formula (I); and
d. optionally,
1} converting a componnd of the formula (I} into another compound of the formula (T);
andfor
15 ii) forming e pharmaceutically acceptable salt thereof,

35. A compound of formula 0V, (XVI) or (XI)
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Br X 32 Br jli
o’ NH o” WH
R4 R4

XV} (XVT)

wherein R’ is aryl and R*, R® and R arc as defined in formula (I), A is a thienyl ring and R isa
hydrocerbon radical and provided that the compound of formula (XT) is not 3-Amino-5-(4-
chloro-pheny!)-thiophene-2-carboxylic scid [(1R,2R)-2-(2,4difluorc-phenyl)-2-hydroxy-1-

10  methyl-3-[1,2 4jitiazol-1-yl-propyl]-amide.

36. The use of compounds of formulas {(XV), (XVT), (XI)

HE
OR p{
s S
)\ % K
S S
o7 “NH o7 "hH

R =%
15 (XVI) VD)
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wherein R' i5 aryl and R?, R® and R” are as defined in formula (I}, Ais athienylring and R isa
hydrocarbon radical ar pharmaceutically acceptable salts or an i vive hydrolysable precursor in

the manifachire of 2 compound of formula (T) accerding to any one of ¢laims 1-11.
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