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derivatives which are useful 1in treating or

preventing a hepatitis Cviral (HCV) infection.
SiBtPHEN Yo rBERIVASTIMES ANDITHEIRIMSEIIN TRRATINGHEPATITIS C
appl i cation no. PCT/ GB06/ 003469, from which the

present application clains priority. The present

i nvention provides, in a first enbodi nent, the use of
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- Adplidatibh Llaifids-phibkify, 15 - A and B are the sanme or
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the same or differen each_.represent hydrogen

Ol PesaOiags maREHE ORS TAEATHE L AR e e AP e eV
each represent Cl-A4 al kyl, Cl1-C4 al koxy, Cl1-C4

al kyl thi o, Cl1-C4 hal oal kyl, C1-C4hal oal koxy, hal ogen,
hydroxy, thio, 20 -NR'R//, -¥02-R(//, -NR/-COR/// or
-CO2Rm wherein RI and R// aregXhe orpggi f ferent
and represent hydrogen or Cl- and e represents
Cl-A alkyl; n and in are t he| sane di fferent and
each represent 0, 1 [ - C6 aIkyI or Cl-C6
hal oal kyl group or y -Ad, -A4-A4l, afg

- M- L4- A4/, - RAR t4/-Lal or -LaHet A4,
2007/ 138242 PCT/ GB28Q7/ 024 2 - each Al, A4, AI/
Al" and A4/ are the sa or different and represent a
phenyl, 5-

wherein:
- R, is a moiety -A;-Li-AY, -Ar-Li-A/-A" or -A;-Li-A/-Y1-A,
- A and B are the same or different and each represent a direct bond or a -CO-
NR’-, -NR'-CO-, -NR'-CO-NR"-, -NR'-S(0)z-, -8(0),-NR'- or -NR'- moiety, wherein R’
and R” are the same or different and each represent hydrogen or C;-C; alkyl;
- R, and R; are the same or different and each represent C;-Cy alkyl, C;-C4
alkoxy, C;-C4 alkylthio, C;-C4 haloalkyl, C;-C4haloalkoxy, halogen, hydroxy, thio,

! R//, -SOz—R”/ s NR’-COR" or -COZR/” , wherein R’ and R” are the same or different
and represent hydrogen or C;-Cy alkyl and R represents Ci-Cy4 alkyl;
- n and m are the same or different and each represent 0, 1 or 2;
- Ry is a C;-Cs alkyl or C;-Cg haloalkyl group or a moiety -Ay, -A4—A4/ , -La-As,
~AsLo-AS, -As-Hets-Lo-Hets-L4 or -Ls-Hets-L4,



to 10- nenbered heteroaryl, 5- to 10- nenbered
het erocyclyl or C3-C6 carbocyclyl noiety; each L1 and
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al kyl ene or a Cl- 5 C4 hydroxyal kyl ene group; Y1
represents -CONR/ -, -CO(Cl-C4 al kylene)-, -CO(Cl-C4

al kylene)-NR/ -, -NR-CO, -CO, -OCO or -COO,

wher ei hydnor r
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or -NR/ -, wherein 10 R/ is hydrogen or a ClL-C4 al kyl

%y t he phenyl, heteroaryl, heterocyclyl and
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eadityldre) NR”-(CD@C&ﬁhﬁer&D OR'f {0E-EhtCs amdbnepm @f-lC.salkylene)

N Ry Snss iR R 5 Gt b g -c

t fha!tyle%}tr@g R’”( @:1 Bl-alkﬁlencﬁlbd-acl%‘{ allésiléde) QO-NR"R” and SOz (cl-c:4
-AL-L1-Al /- or (b) R is A% L1-Al/_ an

s wélgilqnﬁhﬁ%Rb%ﬁdéPf ﬂ@dzﬁPf 3 u@@bﬂﬁ“ﬁ@ stitegyds Sﬁ}ecteg fromi hal ogen,
1, cl@%lléo&v} S Gdidaikd, C= (o@l:m@fl cl-F%; hydroxyalkyl,

aI kyI ene - - A al Ky ene/)
dordyory- Qyanca pitipl aad YR (G2 Whapn RagIy R s @@moréafferent and

| B s r.differen
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(;%rgsgﬁts@f @ alﬁés,ll’ene) NR'- (Cl-C4 al kyl ene) -

provided that either:

(@  Ryis-A;-Li-A{-A(" or -A-Li-Ay-Y-AY"; or

()  Ryis-A;-Li-A{ and A/ is substituted by a -CO:R’, -SO,NR"R”, -S0,-R/,
-CONR"R”, -COR", -CO-CO-OR", -CO-(C;-C4 alkylene)-OR”, -CO-(C;-C4 alkylene)-
NR'R”, -CO-(C;-Cs alkylene)-NR"-CO-R”, -CO~(C;-Cy alkylene)-CO-NR'R”, -CO-
(C1-C4 alkylene)-SO,-R”, -CO-(C1-C4 alkylene)-O-(C;-Cy alkylene)-OR”, -CO-(C1-Ca
alkylene)-O-(C;-Cy4 alkylene)-NR"R”, -CO-(C;-C4 alkylene)-NR”-(C;-C alkylene)-
OR”, -CO~(C;-C; alkylene)-NR”-(C,-C, alkylene)-NR'R”, -S0,-(C;-Cy alkylene)-OR”,



OR', -CO (Cl-C4 al kylene)-NR'-(Cl-C4 al kyl ene)-NR'R",
-S02-(Cl -4 al kyl ene) - OR', WD 2007/ 138242
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al kyl ene) -CO (C1-C4 al kyl enep-C02-R', -(C1-C4
al kyl ene)-CO- (C1-C4 al kyl ene)-CO NR'R" or -S02-(Cl-C4
al kyl ene) - SO2-R" substituent, wherein each R 1is the

SAE. 90,1V f. {cﬁfc%ukyme) c@r(ce—s:@ Bﬂc&}leheﬁcn@,gle/ﬁ (@mmmmeyco-
or Cl1- (ZA ha
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ferent and repr esent
rbq dl'r*fer&ﬁ s@lﬁ@&ﬂpﬁcy O, 4 @kgfl & p

ogen represents Cl-C4 /
aI kyI “(cpr (ndglnmd B2 it Carfid alkglthis, torragy, thiok yWR'R/-0S0rR", -NR-

X Z %?%h ft SR ent hydr
Cé{/i\% éwg?r% % egs?ge Nﬁgﬁgéerrte or different

amcblr@mlmede’ﬁy@mgmmCrﬁfaal@jtl,614 al kyl and R'
repres ts Cl- 5 " »R" NR
" pd- retd)- L %@ﬁ{ﬁé ?‘hané"l%rg by, oy TR SOy - TR
pcewéir C(D)Ré/ h bvlheﬂalrﬂ{ aud He sretiliesatns er dl&”feant:mdpgmnsd:nt hydrogen
whi ch is hen derjyative of forrmula (1), as
d%‘fqﬁgﬁ‘ﬂ@a&{}‘iﬁ r%?e’ﬁﬁgl* \nlgéf&]?f’%al ly 15 acceptable
salt tRer e%,lslm_ﬂéi@leﬁe&!fIﬁbture of a nedi camsnt f or
use in treatin

noi et a _fayther ¢m g\qq}menw;hle El\flpls%tt ;nr\]/gamon&rovms the use of Bc:;l'ompound
%'mchals hibnetyt d%rlvéﬁve%f%uﬁ B & defifedaRe, OF a ﬂhefrfnecreﬁﬁéally

and each represent a direct bond or a -

- hRepialde | salt ofca}thﬂnanufaw ok @f@camens%)“? Rpigebting or

Q{?{{watﬂg .ein R 20 and R// are the sane or
t an eac represent hydrogen or Cl-C4, alkyl;

- -R2 anB iR8 mpiaty tAeLishrieAoLidiFAe 08 - Tand Yach _

repres i)

01pc4 Rapafitte Sl rpuleiipg 8Lk aesg’é?é‘ o ieo-
-NR NRD-R!NR "COORRIFR-SED:- SOVRNE - oryhBi-angictry Wheein R
2 sanme f arent en

ofm%% Wy 0B el R el AL RRLGRE B evginse,

and m Bs endt h&r@&l&marmsr orcﬂﬂffératteml eagh depaesot Gléﬁxr@yérﬁl @y,

OPHQX%&l&A,}F;ﬁQ’kﬁlo, & l%j(ia?kylf Q ixa]%lﬁk%y Hglloge% ﬁyc{rmgir e

- ARIET 40LRHett -@Osz,kNMem RAandert zerd thé sanesnartlifidrentAdd represent
r gﬁﬁ’ir@g%%ﬂ]i (grkgﬁ@q;é/fmadr S Eelg)r%sgn?sr@ 84 al I f ferent and

- n and m are the same or different and each represent 0, 1 or 2;

- Ry is a C;-Cg alkyl or C;-Cg haloalkyl group or a moiety -As, -As-Ad, -Ag-La-

A4, -Aq-Het,-Ly-Hets-Ly or -Ly-Hets-Ld,

- each A1, As, A', A" and A4 are the same or different and represent a phenyl, 5-

to 10- membered heteroaryl, 5- to 10- membered heterocyclyl or C;-Cg carbocyclyl

moiety;

- each L; and L, is the same or different and represents a C;-C; alkylene or a Cy-

C4 hydroxyalkylene group;
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1-C4 al kylene or a C 1- C4 hydroxyal kyl ene group; WO
2007/ 138242 PCT/ GB2007/ 001024 4 Y1 represents
-CONR'-, -NR'-CO, -0-CO or -COO, wherein R-is

hydr Ogﬁriepréb%m@Lc@éNldl VR-COA" O 1P 2 SEOLG, WiteteingR s Hydirogen
Cl-C4 al kyl group; Het4 and Heti are the sane or
dirfG€uefibiand represent -0-, -S- or NR'-, wherein 5

R is by rg&ﬁ{éh%roge&lra@% @) Jimh g@hpup; the phenyl

heteroary heteérocyclyl and carbocyclyl nojietiege

in
R andlar/pend &letigare thesens ef differsnt 28 resstti-Potet &fﬁb‘%‘(ayh%em

SRR R Lo speeted o

- S02- (ths p}@ﬁylahétgrb:e'mb hetgoQycyl anchmb@yclylgym@esgn g.p argl R4 being
n t te f1 tUe

PR SRR B B gﬁ@pgﬂ;&% paslnen
h&t@mf kmsz”Ri--sr@m ROrCRYRIR ’{; FCORy dndSP2-(Ey&m élkyIWPET)Ts@Z'R

?{g]/ ¢ éNb)r 0 8F i‘\gnﬁlfg%{}lgaé subst%,\e e&elgfe& %ﬁ%gleha?d’éeg &f@‘; 88k, C-Cy

hakeal &L, hﬂaalhleﬁl-Cshaﬂdaﬁcos{wﬁ @{hydrdiﬁfdkﬁnhydm cyano, nitro

repr esen or Cl- nd each

NG R Re B d dedpre Sibetheriienmray Haspish; GEg-
A1 o Jughalodiy)( @a)ch M 151 tﬁe safvle-dr Hiffstdnt éﬂdlfbpmsents hydrogen or Cr-
-Al-L1-Al 1-Y1-Al é(ﬁl MLl@ rﬁ(yl
sGbalkylang eahiy &thedﬁmof dlf hpdpgppresehig -Gy

- CONK" Rovided MRy, - SO2- (CI C4 al kyl ene) - S02- k
substituent, wherein, each is the ,same or different

and r elp} esdntis-Aayldrdigén, OfC‘j*.-l'étrAar?yf*l ot Cl- C4
hal oal gzt 1§6}§f¥\ Fi‘-Aﬁanézh 1s%a6%u%dWJm2RhtS@zm”R” SOz R,
S

repres rogen or - and each e is
SeD@NBIR’, f)lf ©Pefi€1-an dkylé?ﬁaﬁéﬁ subsiitient, whaggin ea%l R'is the
I s
( f\%ﬁ"l n 'd%ffeéﬂg gﬁjd %re'séﬁs%ﬁi&%ﬁ:ﬁ dﬂld‘étragf)ﬁ or O¥@r Walk;% P:gél% If{]els

SﬂTGSESame oddlffézemamﬂ ramjsents bydsegsntor Ry&r e@%ar@rea@ R'Cig the same or
AR R (9 1 L
or 25 &P02Rnis 1whdaRelsrC1F€'J4 aﬁqdithﬁlhsair@cyt fhéo, SHRR 018 » OF
di égﬁ{ﬁﬁ W erelndR' GRRP 2R Hie s gro? gl an%]re&gsent hydrogen or C-C4
alkyl and R represents C-Cs alkyl; or

(@  mis 1 and Ry is C;-C4 alkylthio, hydroxy, thio, NR'R’, -50,-R" or
-CO,R”, wherein R’ and R’ " are the same or different and represent hydrogen or C1-Cs
alkyl and R’ represents C;-Cs alkyl; or

(6)  Ryis-As-Hety-Ly-Hets-L4.

As used herein, a C1-Cg alkyl moiety is a linear or branched alkyl moiety
containing from 1 to 6 carbon atoms, such as C;-Cy alkyl moiety. Examples of Ci-Cs
alkyl moieties include methyl, ethyl, n-propyl, i-propyl, n-butyl and t-butyl moieties.
For the avoidance of doubt, where two alkyl moieties are present in a substituent, the

alkyl moieties may be the same or different.



al kyl and Rw represents C1-C4 alkyl; or (e) R4 is
-Ad-Het 4-L4-Het4/-L4~. As used herein, a Cl-C6 al kyl

woRioetys2es a | i near or branched al kyl noiety PCT/GB2007/001024
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containing from1l to 6 carbonsatons, such as Cl-C4
al kyl noiety. Exanples of Cl1-C6 30 alkyl noieties
i nclude nethyl, ethyl, n-propyl, i-propyl, n-butyl and

t b ut st Hpéd%e{'e%'? 2 CF &, at Fené‘gl%'uf; ?s%&lg dR)fal)eqpl%h or%ﬁcﬁed Ci-C4

nol etres are pres st tuent
alok |- Cmﬂceltm@stywé@neblect -Bealkdens sooups pefragteyiene, willylene, n-

30307, ET PR, EARERe i R NSRS

ne’gro 1§ an
b rmmhe:blc €GI¢ a(mylemgr@ws GRlvale k@H(th)et(;H(QHshéiH&- @d-CH>-
al (hﬁg)ue groups are nethyl ene, ethylene, n- propyl ene

Ut yl ene groups. Methyl ene and et hyl ene groups

ar e pr ak@sddedrein, B hearoGialena lgkotl éne said OuQs alkylehdigeup
-CH(CH3) -, .- CH(CH3) - - and -CH2 5 CH(CH3)-. As used
hé‘f}é‘i%r:lgs‘ﬁ’s@iteé&’yﬁﬁéﬁwgﬁow PeHe group is a said Cl-C4

al kyl eng usHddefein, WhirioBer is cElbiSs, FlistiRPbrodhi o idiihee A halogen is
hydroxyéproup As used herein, a halogen is chlorine,

o FRIAENEY DFORiPhe. A hal ogen is typically

fluori pgus@efdis, R, A, alkoRPMBRLy i3 @ sA8 UG HIkh B e attBehed t
Cl-&4 al I‘<1(Snyem;| ety |4sal a%?z;ll dtyél-& al kyl k!;)rml etﬁ,a e

aten qEYEsd atom. Apredsipd &n-Gae ety molshes Ehony Ch C@p‘%‘wﬁr@wlkyl
: I ¥oi referre
TR SRS et Acly GRRNAE Y BLIRY, 1 BRAOLS. Profed

ety substitu y a single
hynddroxxdlk}fimoeqtys arpCef(e hydsoxyaHytimoieties, Kaylexaroplet G831l and
L Hgg hydr oxyal kyl noi eties, for exanple -C(OH)-CH3
ng - OH 15 ACl1 -4 hal oaI kyl or Cl1-C4hal oal koxy
noi et y Al G-Cytpiailyl 9r Gu- @diawaEQXMO'aWMy typially €3ai€f1-Csalkyl or

i ety Stit one | d .

(%?’?é )élkfy\f) rno sul%s’ut}rce:(hJ By o n%or? a?cé laﬁ?%}e% f?‘o%%. ghye%glgg :ﬂ dS
h ahlmgamedaﬁyolrm or B’r’sﬁﬂ halogah dtmhsa airérfyﬂrechlmdbdﬂaill aal laboalkoxy
noi eties_ar al nd al oal ko noi ef ies .
c et e BRI e oaRBr PO R R €55k Ay GlseRy wherein
aboRla sﬁﬂrhafbgéﬁfﬂbﬁi foh b}éﬁﬁﬂpﬂtﬁcr?&ilidle;‘ahdlﬂﬁdrhﬁ Abparticularly preferred
partl arly preferred,. 2 al ga IS -

borlEs Y Db o S ATk TPy MeieBrrs

Pr ef er aRifdrably,NBe pHRGTLY heterbﬁ'SrB h&&chlyl Bd erbsty€lyyhoiafidt in R,
carbocyclyl npieties_in are unsubstt

ut ed
orend Riy axejungpbgtitutsg oy g)bstgufggi h@ (aé algwgl%lggql{sm.l@é substltuent selected
SURst I RNt @BL-RELEONRR, -CORY, -CO-CO-OR”, -CO~(C}-Cy alkylene)-

OR”, -CO-(C,-Cs alkylene)-NR'R”, -CO-(C;-C; alkylene)-NR”-CO-R”, -CO-(Ci-C4
alkylene)-SO,-R”, -CO~(C;-C4 alkylene)-O-(C;-Cs alkylene)-OR”, -SO2-(C1-Cs
alkylene)-OR”, -NR”-S0,-R", -(C-C alkylene)-CO-(C1-C4 alkylene)-CO,-R”, and
-SO,-(C1-Cy alkylene)-SOz-R/ and/or (b) 1, 2 or 3 unsubstituted substituents selected
from halogen, C;-Cs,alkyl, C;-C; alkoxy, Ci-C4haloalkyl and C;-C4 haloalkoxy
substituents, wherein each R is the same or different and represents hydrogen, C1-Cs
alkyl or C;-C4 haloalkyl, each R’ is the same or different and represents hydrogen or C;-
Cs alkyl and each R" is the same or different and represents C;-C4 alkyl. More
typically, in this embodiment, the phenyl, heteroaryl, heterocyclyl and carbocyclyl
moieties in R; and Ry are unsubstituted or substituted by (a) a single unsubstituted
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from-CR2R, -S(O2-R, -CONRh'R1', -CCe, -COCOOR',

-CO(Cl-4 alkylene)- OR', -CO(Cl-C4 al kyl ene)-NR'R",

-CO (C1-C4 25 PCT/GB2007/001024

al kyl ene) - S2-R', -CO (Cl-C46al kylene)-O(C1-C4

al kylene)-OR' s, -S2-(Cl-C4 al kyl ene) -OR",

-NR'-S02-R', -(Cl-C4 al kylene)-CO (G -C4

aduktitenedeldod-fRm cemﬂ’ S(SQZZR/( QIO |l ed-SORA(@V-Cs

gagg/é%{eééOzﬁ gﬁi/cﬁgp)olg%ﬁ? S%gs tm;gub%%?}gl&ge C é}gpm halogen,
EphRhaa)- @}’Alk(ﬁ@dc ; HeAR By PR KOXY, hafodky bubSittiénts, wherein

erel n each e same or different and repres%rl}ts

repelh Bgie e S@Ile emdl@"ereafl Fogt renspscuty hydropeay GrfCk iyl o Suit4Raloalkyl,
' éacl‘i ﬁe is¥ r Qiefeb %reﬁ@&nfs%&%@&‘m& tUHaﬁlS@ 8R4 QEh R” is
each is the sane or différent and

rfépﬁaeﬁsﬁetmdsfy@qnt@nd @lpt@yﬂnts Goeealkilypical Iy, in this
enbodi l\gggéareféljgﬁ? e?@é%h}/l ﬁ%f%rgﬁ ﬁéleroc;b%;l GheE Ac&klyﬁﬁ&eﬁes

carbo ar € unsubstituted
oun R ubd Ri: axgtuashibisttuied pr substitnigd by (a) ¢ ingleiunspbeidutpdsubstituent

et 35S O IR0 OB Rn ABRRH L EB0NmR™! £8RE co-

- SODBRE)- eo«clwz ik en@)OED 220 4@ ¢ Coalkylbye) NR'R” p£0B(C-C;

RIEAHE SRS B KSR G S, B R oo

hakpnedds OR/, m@m -Celidysene AOH] &lI-SOsR‘h -(R;-C alkp]aee)s@CméC] -Cy

or di fterent, and represe en,

e LIEa kg1 -G RG RS MR B HE Mgl 573, & peibiyiRinatea
aﬁ@sttt@aﬁse@%ka HHa0geR QIC,GlkyCandat k) hadutky® ambtiténts, s
the same or different and represents Cl-C4 al kﬁ aél%/gand

pWhereingescly R istbe sopms g fifferat @}dorswﬁentsmr@sﬁbef&

CalRREMEInY |sa1ﬁ@ bﬁhff&%nt ahd reBi]esé’rﬁéjC Ré, ara. wss g@fchﬁ}ld 15:e0his
or substituted a single unsubstitute

sepeadimensrihe plse@y b@t@r@arﬂ beiprosycdyl apdaareoryelykipeiyties in Ry and Ry

C%g %bgtﬁét&&? Jﬁ@g Qﬁ% a) a s&Qe %bgtitutei Ctiment &edifd from

a+S(§))zéhe~FQ\NHR C r@ls@%@a@k@lkiéﬁ@) QH—R%HFQ‘OT (b)lor2

ﬁ'g 1?3%&%5(@% ﬁén%%@ectgg ?rfnegr?’g og@d %]4 §%1 nd 01 -C haloalkyl

atvbytitecrds, Vmetem- daEh Ogtlﬁ"same ()@ff@zn’rainﬁyetp@wet)ts CGJ(; @jlcy]@g Cs-
7 S02 0
erpRl s SRS ety S B IREL SR e

fr om has agé herefd) a &4o d0-kydmbared h€leroazy] Irra)hatﬁisla)ﬂ to 10-membered
substj.tuents, .15

PP PERCHTE SieiRiBp Lo P B o Sty 3 A Ry eams
eafdetdd frons Of ﬁendsnmfyﬁﬁalm i ﬁﬁéxﬁm:tyl aoidtyrie proassolis Whicahy a 5-
al kyl . Nore teg,% i.ment

oo e R miiy iyt PP ARy Bty Bxamples

NRcRbe ﬁﬁldéi@lﬁ]iscﬂ(ﬁiblﬁ“pyrﬁﬂﬁ tHREYPGlakb1yL, @daigl, pyridyl, pyrazinyl,
substituted by, (a) a_si n?l e unsubstituted sups tltuem
seyripidiyl, pyadazinyl, oxadlazoly oxazolyl, 1soxazolyl, thiazolyl, 1sothiazoly

thiadiazolyl, pyrazolyl and triazolyl moieties. Pyridyl and triazolyl moieties are
preferred.
A said heteroaryl moiety is unsubstituted or substituted as set out above.

Preferably, it is unsubstituted or substituted by 1 or 2 unsubstituted substituents selected



waemstisg2uent s sel ect ed from hal ogen,
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-S(0 24, -CO-NHR', -COR' and -S02-(Cl-C2

al kyl ene) - S02-R" and/or (b) 1 or 2 20 unsubstituted
Cl- 4 al kptT/@BA007/001024
Cl-C4 hal oal kyl substituents, wherein each R~ is the
same or different and represents C-C4 alkyl or Cl- C4
hal oal kyl and each R' is the sane or different and

r Bpndgloatrs (GG, @kybinkdyli-Cohslonlkgicubeivg@ing, Morbprefdably, it is
O'rlzﬁgfs‘%ﬁﬁ&fj heteroaryl noiety is a 5- to 1 0-nenbered
aromatic ring, containing at |east one heteroatom for

exanpl s used Rerein, a35-hell enRaibert heitRcp@1ardiay if 4 R Lomatic,
agirN ﬁ % tero(gryl noi ety i s nmonocyclic.

TSR sl b odtrena et s op oy cxparvl 1, 2

_53 o 4) chrbo® BloRE @Ckhb SheEe A cedRiB L ¥noidgf ?é?&lte%sfﬁ orh 69]5,% SO,,

I azo

d » | yl lyl, th
aéﬁj yllryy}clfl@;; |)1(talsz Mgﬂ g;ywro;tgl%ylsmgieldjeog i | bond w1th1n the ring
Qﬁﬁlbﬂﬁi INMYle typRos gl i85 Q'sii(thrate@@@ Zgoﬁpkﬁ?%ﬂg 5 C()?[6 r1ng) in avhlch

t hiazol yl, isothi ‘azol
t 1> 203 810§ the paiben plems e Fing preerdaced Wa‘th@Inydletprmle;ttede"somOeS

Hoprefsaned. T @l&ﬂ g, ﬁé‘tﬁetr&?glgf ééle@% g‘lto}{?cyc G, Preferably, a

unsubstit ut ed bstl t
Pleésresyaly] Wlowt}'tcoil‘@maﬁsmﬁbm@(an@@bum substituted by 1 or

2 uns te 2007L1
PCT/ @wg%%%?lgbae%éﬁgg?w IF[%I% hafdogeetsc f’bérfdzﬂnﬁyf‘: aJ’P'FéeS include
@yrazehdind apikeridyh lpiJEtldmii’&ﬁ?ﬂlsnylMﬂp@dﬂf-e-fOﬁﬂﬁlﬁbMazmﬂ i's

nmenber ed
ARERSRVE e S dBiGictannd: sS uoCirapbanyh 12
uim@@lamylaﬂ AeliGany@] fyrodidingl )dﬁidlaibhﬂinyg imidBzoMioabl, pYrrdlRBSE-
carhon_atons 1 n the

ekt tego@d?%ﬁ?gﬂeﬁ%éﬁyﬁme% @lﬂvﬂ% iazalidipylgenagolidinyl,
$&ah§mpyrﬁ@l zmﬁnﬁﬂm fﬁmlﬂai H)diohyl ah$ pradoiAlRSlet®s. Piperidyl,

e bond within the ting

cont % sin e
SOt Bl Sty Rpry, imidazpls-2rogal i BN CL (@ BED)-
Ididng], ppeREZR R BloYphdlifs: tERnlobi@)ini1Is, mﬁﬁgthlo]mor%}hoqﬁlylgangf

t he 3gon atoms in the ring are replaced
W@@‘s SpQiedeparemrder, S, SO2, CO and NH. Typical |y,

a het W@ﬁyﬁélte‘{écyﬂfm Bbi¥ty 1§'uﬁ§95‘§?ﬁ¥&i drcsubsj? H&gea[s%@tl ot ab%vg‘ 0

het er ocycl yl nDi e@y contains up t
Pref ef %zbtbg'/ avoadan@q rd@elgxcalshpugiﬁbeelgovp Sieﬁan&onStoaShﬁeroaryl and

ﬁ@t@%??cgﬂ grrblfpbg reefﬁﬁégpl‘lg‘s%‘bg ?h ca%yﬂ'ez%e%!aﬁt% glg 61%1 as will be
BVléél?té(Zi‘ slglled chm;rspﬂno N atgth Wlli he pmtumpi&d) Kormyll ,carry a substltuent as

%%ﬁ%%\%ﬂlﬁ@ gﬂtelgﬂéd to e§ h of(%ihe oﬁt ?rg%r%)lra oms V1a ey smgle Bond

I oxol an I oXanyT
im daéxcshlddxhnlw grqumsdmmdis'aﬂteﬁmy bubstityited @b bed bil-aBovld FO&¥tably,

Et% g%g?(sgé.l%cp T sﬁllys)tzt&%t Ly a?{?]durngltlblyut%{]e)é subs%ltlfelnqi!s gtlelgcr%ed from
halogen Ci-Cy alkyl C-C4 alkoxy and C,-C; haloalkyl substituents. More preferably,

it is unsubstituted.

As used herein, a C3-Cs carbocyclic moiety is a non-aromatic saturated or
unsaturated hydrocarbon ring having from 3 to 6 carbon atoms. Typically, it is
monocyclic. Preferably it is a saturated hydrocarbon ﬁng (i.e. a cycloalkyl moiety)
having from 3 to 6 carbon atoms. Examples include cyclopropyl, cyclobutyl,

cyclopentyl and cyclohexyl. Cyclopropyl and cyclohexyl are preferred.



tetrahydropyranyl, pyrimdin-2,4 (1H, 3H)-dionyl and
pyrazol i nyl noieties. Piperidyl,

w@REenssten- 2, 6- di onyl , pyrrolidin-2-onyl, PCT/GB2007/001024
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i m dazol i n-2-onyl, pyrimdin&-2,4 (1H, 3H)- dionyl,
pi perazi nyl, norpholinyl, thionorpholinyl,
S, S-di oxot hi onor phol i nyl and pyrrolidinyl noieties

are p[Aesfaﬁfcfa%cyo%Q OISR hsdmbtﬁisﬁﬂh&ﬁ)bﬁ kublstitiet @k yetiot above
unsubsti t ut ed substi t ut ed set

TReiembls) (Te ORI AR SE 197 § NS RHRS BUFTRFTY tigted
%onhﬁil@ieﬁ%%@ ﬁEﬁ and €{-€5 RAYAkN sulGHRAURS. N@feelﬁrefeﬂtlb@n i1\’

noi et can be present in the ring, as wl
é\nﬁld%mlteﬂo a skilled chemist the Natomwill be

prot o 1?5% ar réfﬁés!mtgﬁ %aa;ﬂagr%b&talstwmma&oeraﬂ{em@a@y

above) s attac o each of the adjacent ring
gronps Préferablysirigh phéyhgroul5 A sai d phenyl gr oup is

unsub r%gjgtcﬁﬁye g& ?sr unSit Rk 'ﬂ%% 5@5@2@& %& 1 Q)lr'% 8 Eﬁd Bubstltuents

Prefe 'S unsubs stltute
celedted frsmbmtqgem Ced:mﬂdyk Ohiiuelkbzy sel @ue@zelmldaﬂmrﬁubstltuents

h@’@’gﬁgﬁ( l.% ﬁ'f gu EQ/ %rF 5% eecrte%ffom ﬁ'ﬁo enaa d [L?gf?atnﬁ @1 %a('g,lé%hm

Asbsiisesgitshaiae p:efeaamsaAEGSmuHmOmyﬁdl | c rml et yis a

non- ar.o atur 0, unsat,u d rban
ring K& ?rﬁ@yf‘g %IOE%VV GRS %“S%bé{‘%%‘&ré 18‘%% gt
/0 adbkbitGted Bﬁl@é@[ a,‘blcy alidl, CSCB&IB@&yL&h&US}-@Z myldamymmems

ing (. a cy i e having.from 3 to 6

oS o P e BRI, s G Syt thstbsifuedd or
CBdtRRE by a C1-C ﬂk&@ef&)& nficla Githb MogEpreRfabBY A, is an
and cycl %}ihaéxill yar e pref ear r ed‘c1 WO %07/ ?38242Ib L

strd phoyl @@4P- 8 A sai d carbocyclyl noiety is

unSUbSIly’gchﬁ}e el R efirb{cBR a3S (S ImPMterdMR¥Loaryl o1 5- to 6-
Preferably, it i's unsubstituted or, substituted gcé 1 or

omembsutssheiaronvely! grabrt Moteamelarably) Adised- 19 FORSTRBET
pr e%}’éig F%’t’legn g{JCB:JdS &:ﬁ 5@1%&19?% ﬁ)ﬂohﬁh‘l 2% AL %ﬂ)géthld}ﬁyrﬁwhnyl

pically,
r gp\nre sewﬂmcuzlar B ipmsplzmg} oS dwxﬁh@momhognyl BEI¥e M‘lﬁt preferably,

/tero Preferably, Al is a phenyl group.
lsa %F%Zl %Ilggrglygounsubstltut ed or substituted by 1 or

2 uns unsmrdfmea@mummcm of éimt isvenieh, ot represantsranhabwgiénted S,S-

S%B’g’[%?l?lﬂgﬁlghnglg?% P %gﬁ? )ﬁ,é"iyﬂ gr S I(é:pl 3 %%1{}%9 uen i( gﬁkg 1% »R" ora

sabegt ed from hal ogen, Cl-C4 al kyl and Cl1-C2 hal oal kyl
10 substituents. More preferably, Al is unsubstituted.
Preferably, Al is a phenyl group which is

unsubstituted or substitut %d /b__‘@ne or

N-R
wherein R represents -CO,R’, -SO,NR'R”, -S(0),-R/, -CONR”R” -COR", -cO-
CO-OR", -CO~(C1-C4 alkylene)-OR”, -CO-(C1-C4 alkylene)-NR'R”, -CO-(C1-Cs
alkylene)-NR”-CO-R”, -CO-(C-C4 alkylene)-CO-NRR”, -CO~(C;-C; alkylene)-SO,-
R, .CO-(C,-C4 alkylene)-O-(C;-Cy alkylene)-OR”, -CO-(C1-Cs alkylene)-O-(Ci-Cs
alkylene)-NR"R”, -CO-(C;-Cs alkylene)-NR”~(C;-Cs alkylene)-OR”, -CO-(Ci-Cs
alkylene)-NR"~(C;-Cs alkylene)-NR'R”, -80,-(C;-C4 alkylene)-OR”, -NR"-SO,-R”,



two unsubstituted hal ogen, C1-C4 al kyl, Cl-C4 al koxy
and Cl-C2 hal oal kyl substituents. |In a preferred

wenodssment, Al is a phenyl group which is PCT/GB2007/001024
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unsubstituted or substituted®by a Cl-C2 al koxy, for
exanpl e a net hoxy, group. Most preferably, A is an
15 unsubstituted phenyl group. Typically, the Ali

Hmlfttmmﬁéﬂé}i@ - alkyleh®)- @ez-nfénmu@phlmmpm (;ﬂl @r 5-

alsne) GO TG 8 -Srenkoat walo RRORba) Ty ORGrar = L e o

Qﬁffé}erﬁ 'aH@fe%?e‘séBfi hydﬁig%ﬁ Q’ﬁﬂ-@' A4l 0OC-C4 haloalkyl, each R is the same
S, S- di oxot

I onorp ou In part CU| ar a
pir gidfezenit hly]f regqesegtSélyéﬁog%Qq{rg d}@%ﬁ'ﬂ, and mh Rgrlfb@ﬁ sa%grtdlfferent

C Oy is a piperazinyl group In a
pre%%?re eﬁbcgdlkrilent of the |nvept|on re,presents

an un&rdfeeblyuR expresemss -GaBx o‘i(@Dzo‘fmrciﬁPhﬁ{”Rm @B upCO0-0R”,
PYHL @B her-BRP. gét@t 1, i Stneintgt ! NRO- RO 20 i 9y AR

noi e R represent

Reo- (Cr—S( @):saerm -S0:-BENKCQR(C1-C. CRNEne)-O(C 1 €509-airylene)-OR”,

B GG SR DA

atGyRéany SK)@-(RCRéucyleﬁKDS(CEJR ®dheaehkyvlhanm)ea@02 is e'same or

G5 O o TR e o

- $2Qiffckedt GAd fﬂpi@ﬁérﬁ’l@)ﬁrdﬁ% of (C}lCﬁAk}& Iak@lbﬁhéd -i©/le same or different
CO Cl- 4 Zjl Ene) NR'- (Cl-C4 al kyl ene) NR'R',
zeRf@fnf@E 4»’2‘%’ ne)-OR', -NR'-S02-R'', WD
2|087|/ WM& /ﬂ%g&_%@ﬁ{/ m&z&mm(%gu L6, CS(O);-(C1—C4 haloalkyl),
o e”’é% @B”X &Q-€9-OR; kﬁ%@)czeﬁfym@a@%néo( 1-Cz alkylene)-
d 4R/ wbeL (e T, eRgRnEy-SO,SR't,he0-(C,-C
sang{o?ogé%féle%qg%tg&z}%ﬁ?e resent(sllhzd?(g gdr:? (3?304,,, ((C 1C2
-2

adlkylenedO-E= szllwéﬁné)awy FSOxotCarelkyleng)
délﬂ%gl{e? é?l%ﬁ@bziRWg& HEHOCRIC, @ﬂcyféﬂe)aé@ﬂ{/” aiférein

e sa or different 5 and represents i -
cnacm zasltkwamemréff’éﬁf% pyd reResealshEdeResOr- Ikyl and each R™ is

e e O s R G I e R 00 (e os

al kyI d‘vle@t pNﬁ%‘rablmxhl’epresaﬂ@ a(n@];s@mtmeﬂ)&Sed,@}otg@gmmholmo group
orargx 4 al kyl ene) O'(Cl G4 al kyl ene)

g-N/__\N-R
wherein R represents -CO-(C;-Cs alkyl), -SO2~(C1-Cs alkyl), -SO,-(Ci-C; haloalkyl) or
-S0;-(C-C3 alkylene)-SO,-(Ci-Cy alkyl).

Typically, the A" moiety is a phenyl, 5- to 6- membered heterocyclyl or C3-Ce
carbocyclic group. Preferably, the A" moiety is a phenyl, C3-Cs cycloalkyl,
morpholino, S,S-dioxothiomorpholino, pyrrolidin-2-onyl, imidazolin-2-onyl or
pyrimidin-2,4 (1H, 3H)-dionyl group. In a further embodiment, the Ai” moeity is a C3-
Cg carbocyclyl group, preferably a Cs-Cs cycloalkyl group. Typically, the A" moiety is



-S02-(C1-C4 al kylene)-OR', -NR'-S02-R'', -(Cl-C4
al kyl ene) -CO- (C1-C4 al kyl ene) 10 CO2-R'" and

WO 302148212 C4 al kyl ene) - S02- R, wherei n wher ei NnPEBGB20R7/001024
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is the same or different and represents hydrogen,
Cl-C4 al kyl or Cl-C4 hal oal kyl, each R' is the sane

or different and represents hydrogen or Cl-C4 al kyl
amduteam{a:der subsfithed barter 0 suldiifufeatsesnlected fidmr@pCaedlghtislogen

Cl1- | e preferably, R represents
% 3&“"6&“%‘ %yl), -S(O 2-(Cl-C4 hal oal kyl), 15
CCNHR' icalGOREh A,GhdiEKDISARE jame S {etdnt €24 B Ipkstlygriejo-ER'"

d‘{l%éec %%qz{&r% %) me%r%et@cygfy%ﬁ g—ﬁga cygb;glkpél. Preferably,

is &lekeiin€ Bﬁalff@eﬁ@hd%rs%leﬁybghkﬁ])y} %endmyl pyridyl,
-802 Cl ) .al kyl ene) - OH, H S02-R' ", -

RSz S \RyTiolidinyl. mlaarcwi %ﬁ@ﬁlo@s@ Wletyand soz (Cl-C2
al kyl @"ﬂﬁ%ra§92ea@h Al{‘m%fe i unﬁ%&hutgi of sileth@ce@BﬁF Ddr 3

di fferent and represent rogen or Cl-C4 al kyl and

e@@mbsétureé subrtitienis selggied fsem éiﬂ%eélr ente ek Fepr tlker §1-C4

R PO CRRRIRE LR, M oI S A fhoiety i

nisesyituRg thvé:rs@ﬁutcdmyrl ﬂelgel’@ststute@@)l Ystippens sedgoiad fyom halogen
I

R %1@} et 1&1@5@@%5%%&31 ol ofisa sy

tumsubAtitutetodr emhsmusedarvl]ji‘ae@hyﬂlz alﬁfl gtawp6- nenber ed

het er o¢

t he Al Cl ?{e gcrh lgtg 1510169/6%@16 sa l&ﬁ‘er% aLﬁH Iregrerrsgxﬁtggslpén\}l 5-10

@rrﬁHmWeteﬂmeteﬁjaﬁi dt ﬁ)xtﬁtéhmemb@rpdlhdtemqgclyl group. Preferably, each A
azol in-2-

rrol.idin-2-0

et o oA PGS PG BRh % i
%Ip@mhﬂyﬁaf?]aﬁdﬁfglgﬂlp noeity i sI a lCE C6 carbocycl yl .
group, pre era - cycl.oa r.o ca ,
She  RPRERE! o S SE e N B e Py (g0 | 10
URbRshkddulBdinRhts SHBSEd fré}&h%ﬁilo élmalﬁylsabibﬂli&%laﬂkﬁl
sel ected from C -C4 al kyl , gen

swbsitnentse AYiere erﬁsmlw enag}\ Azeger?tym “ﬂ%ﬁb%}te@ gr %“Ff%ﬁt%taw pfr-

d@;ilﬁ};l pand is phenyl, 5- to 6- menbered heteroaryl,

menbered heterocyclyl or C3-C6 c cl oallal
Pr ef erPaﬁPSably, Ei isaéh-Cagliiise gipup. sMPFf‘ePf%fﬁWﬁ ok1 Bitldrent

o perr%%iq erNiést e |L'1 isH R&h lgder@ﬂ)u (p(;vjﬁ iyl

pyrroli cycl opropyl or ¢ cI ohex I
rml et Wrefﬁaéfyehalb Iayﬂl-CéaH@leAﬁgWBP eMprs prefgrablybba istah
Py 2%0 d by 1, 2 or 3 unsubstituted substltuents
¥ om hal ogen, Cl-C4 alkyl, C-C4 al koxy,
CI C4 Preferably, Y, represents -CO-(C;-C; alkyl)-, -CO-(C;-C; alkyl) -NR'-, -CO-,

-CO-NR'- or -NR/-CO-, wherein R’ is hydrogen or C;-Cy alkyl. More preferably, Y;
represents -CO-CH,-, -CO-CH,-NH-, -CO-, -CO-NH- or -NH-CO-. In one
embodiment, Y represents -CO-NR- or -NR-CO-, wherein R’ is hydrogen or C;-Cs4
alkyl. Ina further embodiment, Y, represents -CO-NH- or -NH-CO-. Most preferably,
Y represents -CO-NH-. For the avoidance of doubt, the left hand side of the Y,
moieties depicted above is attached to A/, and the right hand side of the depicted
moieties is attached to A"

Preferably, L4 is a C;-C; alkyl group. More preferably, L4 is a methyl group.



hal oal kyl and Cl - C4 hal oal koxy substituents. More
preferably, each A4 noiety is 10 unsubstituted or

wamstisg2ut ed by | or 2 unsubstituted substituePrtBEGB2007/001024
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sel ected fromhal ogen, C -4 alkyl and Cl-C2

hal oal kyl substituents. Mst preferably, each A4
nmoiety is unsubstituted or substituted with a C-C2
al kyl pestertiply, e-EylpH&@hlhd/Hetéatéhheﬁéam’émir difﬁerdnSaltthplswﬁte—Q}ror

di fferent anpd t
SR RTgR Rop mebics o8 C e b S b, B ey iy, ore
J)i'&feﬁ'ﬁ BNy of2GE4Y. PhRerdBdy, ey, ﬂeﬁre&é’ﬁ% -@arre or

fferent and represents ,a rpho
2, 6- dlvisb@é‘-RlﬂFFﬁ@%eﬁtél rhyErdr- f‘t/:ri?égg%ﬂ“%lg@rrﬁﬂﬁty r%@?/‘e?%bﬁy (Cs-
Q@cl’g‘blk i eYeih &, WISUWRALdItBbR T?/[)lcﬁlll‘}bﬂl ib b'bﬁféiraﬁl‘ﬂyllgr@lip

Onsubstituted substituents selected from hal o
Gihigtisaltighid trfbe & moiptivaddaiiryl-Asupish iy Hif{ems. ?fé

[/
RS RO R0 Bl B g
Ivshlah @:Btt@he@td(cyd: gﬁnengpim apd tohe d.1pkiandetsyialN atoms; Breferably,
R RS PRy MphuRLBLET A Ll g o
atdqybbakylggmmp Mor e pr eferably, L4 is a Cl-C2

" e e KLELATELAL ORI oo

‘ﬁQ&NRwherei‘h ANR 26308, ard‘ufsrdeﬁmdl%boves Typitabgen’ ior phEragihyl

g kyl I\g crh%]é)?ort elé)(//)’mQ Wiﬂdetgh}_%s nl Smloﬁ%wg dtoms. More

W@Qlﬂ”ﬁs urﬁllbsﬁlﬁﬁdrde Mbe W@ﬁ& NR' s af ﬁnsublﬁimtéﬁnperazmyl group
rein R_is drogen or

eHbeR et faihp ehriBgiEk s e il QBRoT, Jyiealy

py efsecabl-yo- CI‘EZO AD- @HEN% SPICO-NEO: Nrdferatii@in ti€embodiment, R,
avoi dance of doub e left hang side of the Y1

S DESBITESR @b@ybﬁﬁa(%@u@w@mﬁ 1o GEPUP oV hgreIn Y g Arhare as

rd%@ o?eeprgiferabﬂ)eRgFereQén%dan dﬁ@db%ﬁﬂu%a SengttBened
Pre er ab Cl-C2 al kyl group. More
priprezing)- QO—MHKCB@cs qui@ﬂlml/)l gf‘g‘ﬂ’oup WO 2007/ 138242

PCT) Geﬁggzafggpﬁogeﬁwfe}asr B61AhI oo, SR, HEI\A0R, Wik A,

are the’sa represen -0
wheng| W Rid A arpeddefiend abeveCl- C2 al kyl . Pr efer abI Y,

) Nt( éH:rgle %rf&%e nt r%boctﬁent’o'fgg Al%en%'ne fsaa%éﬁaty'\% V\E&f C%Al

Fera résent's
r ﬁhefremeﬁnf & amﬁisdbﬂtitwt&d SA- dloxcithlomonpgzpimpegrd)qp @ ampdiety y
- phenyl - - (C3-

wherein R représents -CO-(C1-Cs alkyl), -SO2-(C1-Cy alkyl), -SO,-(C1-C; haloalkyl) or
-S0,-(C1-C; alkylene)-SO,-(C1-Cy alkyl). Preferably, in this embodiment, R is -SO»-
(C1-Cqalkyl). More preferably, in this embodiment, A/ is other than S,S-
dioxothiomorpholino.

Although compounds of the invention in which R; is -phenyl-CHz—All are active
compounds, it may be necessary to exclude some such compounds from the scope of the

invention. Accordingly, in a further embodiment, the compounds of the invention are
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wa@tdoaabseda2 to the A" noiety and to the -LI

5 C6 cycl oal kyl)
|

, Wherein Al is as defined above.
Typically, Al' is a

pi perazinyl group which is
- Al nMRCEGH2007A01024
N atons. More typically, A2 is unsubstituted. Mre
typically, Al' is an unsubstituted piperazinyl group
which is attached to the -A" noiety and to the -L1-Al

Mot @driypovihds Jf tiad forfBula BL ek et ol a}bove iwReiet 15, i€ FMea1IEDLA, and
R1,represents an unsubsti tuted

‘Aﬁh‘éﬁy"lmm (1, 4- pi perazinyl)-(C3- 10 C6 cycl oal kyl)
group. Wien Rl represents /ﬁr\Ll Al' -Y1-Al", it is
typically a noiety -phenyl- CH2NAL' - Y1- Al", wherein

Al'l, Y1 and Al" are as def\ned above. Typically, Al

IS aplpera2| roup which is attached to the All
noi et Whﬁﬁalgbg“)éf?é‘ Cre:dplhpi ety via N atoms. More

typi Cakdry prefirdbly, Sn thiksdibtptiintent, @@ coMpbends WP ite dhveXtion¥re not

is an unsubstltuted pi per azi nyl roup 15 which is
gorgewds of e dorauladf), aswst eut pboyRdvwein Re i pheny]- Cheifatapd A/

\45 Qmucgﬁ)ﬁﬁﬂsor pT}}'e?éz?r@ll'\kEéup wmc i arbﬂgﬁtuted%gs%fwted by a -S(O),-

Pr e

é@b@d pieh sybsiRuenty epr esent s a
- phen §t25 I rouR, ejn

or g Jaltizmée %&ﬁé@ﬁab%ﬁv%anx%}ge of"thg leﬂgb%{feﬁ%l&plxted
raép‘rewe pitasheaio tresaghisal biphtmsd corph@hms, ﬂl@E@h(llapd side of the
p zji nyl ycIoaIkyI) group. 20
If’ir ?eﬁ ql%egﬂ%e%?é@}ftog noi ety -Al-L1-Al" or
- Al- L]I‘yﬁqbéllyYA aAl'B ash ére@hme éyldifferbit,and\dach rifresanid NRI-COaNR-,

h b
PFIOBNR B MR Y-S i X S e e of G gng Mrrnt
i}@_d@gelumt&dnt}ut ed S, S-di oxot hi onorpholino group or a
1 kyl ot Arersenisa RN - ot SETB RS 5T BC-C
-2892 - Pleferatis? Aazleisﬁelseelfse):oa@’ (fke géf@éﬂx LOQ N?I ef er abl y,

in this enmbodi nent, 3 02, 1- (4 al kyl
pr ef ertaBic3iLy BﬁeﬁrﬁﬁegtSeNBo@Pﬁ%lﬁr, A-NRs Obtlﬁ%rc h\ah?resn Rgnd

dt'axOMB Ismasrnh@érbﬁqnd ?egreeérh B%Q%bn(b? ey aﬂ@l refehiBly, B

are active

i nvention in whic
denpwnisdiH-GQ- I‘%yC@eNHe@eN%aQQ ‘to excl ude some such
conmpo g@ﬁézﬁlf}f Aahd e éﬁi@ Qeﬁné)&n%ljﬁgﬁnt lahly 933}1 esent 0 or 1.

Accor in a urther e I ment, corrpounds of
the i Mmblnm iaPer WOPRGOAY, 381342 Mp@i@lﬂwr@@lm@ Riip

%&serﬁ%ﬁ(&%ﬁi@&i a@%&&e %{333‘1&%%:1 4111% of e oétfih1 BflenPPRYEry.

Preferably, R and R; are the same or different and each represent halogen, C;-
C4 alkyl, Cy-C4 haloalkyl, Ci-C4 alkoxy, C;-C4 haloalkoxy, Ci1-C4 alkylthio, hydroxy,
thio, NR/ R//, —SOZR/”, NR'-COR" or -CO?_R// /, wherein each R’ and R” are the same or
different and represent hydrogen or C;-Cy alkyl and R represents C1-C4 alkyl.

Preferably, each R; is the same or different and represents NR'R”, -NR-CO-R”,
-SO,R” -CO.R", hydroxy or thio, wherein each R’ and R” are the same or different and
represent hydrogen or C;-Cq alkyl and R"isC1-Cy alkyl. More typically, in this
embodiment, each R, is the same or different and represents -SOZR/” s —COZR” /, hydroxy
or thio, wherein R” is C;-C4 alkyl. More preferably, each R; is the same or different
and represents -N(R”,, -NH-CO-R”, -SO,R"or hydroxy, wherein R is C;-Cy4 alkyl,
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All is a noiety -NNR wherein Ris -S02-(Cl-C4
alkyl). 5 More preferably, in this enbodi nent, the
conmpoundspPof/GBh@7/001024
formula (1), as set out abovid, wherein Rl is
-phenyl -CH,-Al/ and A/ is a norpholino or
pi perazi nyl group which is unsubstituted or

Eﬂﬁ%bltylﬂ}%d Mdte Brefesdtdy, 2n thisCehntodingdnk ¥hoh FoUb Skisktiesdt different
or the avoi dapce of doubt, the |eft hand side of the

ANY FPTEeHD R smd’éﬁ’i"lélﬁ’é §0: (a8 dVdr8¥e attached to
t Pet ﬁ@?éf&ably,teaahﬁywme%%@ or diffdent atnaeeﬂrésams dmn Gllkzl ,48-C,

eplc ed noieties are attached ;/

Pl dialogen. CiLhdaRalkyle Ct-fe halpalkorgor R Reehrei R e
Fgﬁ@ Q&Ehffel}ﬁt arﬁf} @l‘é’sent hyd'r(%% MRET-CPAI 1N®10r99feferm3e lBHR;

are t ane or fferent and r epr esent
hydnecgemomlffmnﬁ@md zdpkapents €5CTYlkylcal-Cyalkgxys bppzasents2

SRR S SRy ST i O e
rrraelftepa:bsbnyq.oaam Typl cally, B repr esent s

ar et ﬁgpgg% Refs ad“‘?”‘]E té’r é‘ﬁt AéR%‘d/ Tépr ég\éﬁt r)sﬁ‘y SA‘gﬁgtﬁ LR%I]W’-LJ

Gt~CaHed &y th?dﬁlﬂfﬁe,r ANy, Hé, Heabindia rurfsas-didﬁn@bm‘ﬁ‘ In one

20 Ty.pi c
SRRSO &1 LBt Pepe e o e T 2 TR
ISy, th@fe1n1A4 Ri/ef £1Rb| Met,' Bhd B, dre aMasfcpaigiver abl y, mis 1

and L th
phenyl }Ffi%%?‘g‘te ﬁéﬁ tg}g‘ﬁ%]ry 306%2{?9‘%’ il OCSA Inembered
Rl'e@efr@d’y@@l g‘rouIRZPr@fé@th;% itdd aﬁcﬁ@ro%?ﬂ&ydkﬁheﬁylf ﬁl@érﬁﬂﬁyl qjhﬁbrazmyl

each represent al oa

X POl wdgpupciym&%b/b Blﬁlﬁeéwefy tﬂun@kiasféﬁ“@m ﬁl?bétlmted Wit or
Wﬁs%‘sﬁtute@s@bétﬁhéﬁts seﬂéﬁeé—%ﬂa hal‘o Rt -al R EXEY Haloalyt

R111, wherein each R1 are t e sang or

oﬁubﬂémew Breferabbp ﬁ@%wbstﬁwﬁ@g%wl%ted@n@ -6 #ky! 25evs-
Rnl r {Ph&GSENE S CA/ % ?%Ef)églly a ﬁ{eﬁ{ll% 3blo¥- rr%ﬁn'@reg%eﬂe%aryl

the sane or di fer represents -NR
mmty(:@rerﬁa_nauly, A4iS@ zbenyl aapeidylgyelro dypisell, h‘m;s ungplestibiad or

L Ly Y
aﬂ:kgu hachlityé sub)ztnmclak | Breferablyt Ais & @@b@m@di ment, each R2
T
Ntd'tc&oc@'fzsfl gﬂ‘oaﬁll Mefeﬁﬂxt}h ARs & motﬂhelnsﬂ,rtﬁazoi‘yl dr pipenidinf,6-dorg1
?;é ISPA'Q}Q Iy, %jn;s@ftlgite%} ,substltute ﬁlolr or unsgt))(s\(ltuted
substituents selected from halogen, C;-Cy alkyl and C;-C4 haloalkyl substituents.
Preferably, A4 is unsubstituted or substituted by an unsubstituted C;-C; alkyl group.

Most preferably, when Ry is -A4-A4, it is an unsubstituted -pyridyl-morpholino,
-phenyl-triazolyl or -phenyl-morpholino group or is a -phenyl-piperidin-2,6-dionyl
group which is unsubstituted or substituted by a C;-C; alkyl group.

When Ry is -As-Ls-A4, A4 is typically a 5- to 6- membered heterocyclyl group,
in particular a piperidinyl group. Ly is typically Cy-C; alkylene, more preferably -CHa-.
Adis typically a phenyl group. Preferably, when Ry is -AsLs-Ad, Ayand A are
unsubstituted.
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WO 2007/ 138242 PCT/ GB2007/ 001024 13 preferably CH3.
More preferably, in this enbodi nent, each R2 is the

wa ave/188242i f ferent  and represents - SOZRm i N PCT/GB2007/001024

particul ar -S02-CH3, or hydrldxy. Preferably, each R3

Is the sane or different and represents Cl1-C4 al kyl,
Cl-C4 al koxy, halogen, Cl-C2 hal oal kyl, Cl1-C2

hal oaMkerR407 -L+- MR A='is typfvellph A- IR'6- arechbRed heterocFelyllgeoup, in
S S S P BRERATE LA gffe ey o

d’iréfémblgn\trhmm is dpr}asamssm@ibsmtedl kyl, Cl-C2 al koxy,

hal o |.oa ko h al k
s J5hendiis RiE g L Bl Cr: MR e Slete o
egOiy@ERN Heffills t@%mﬂly}&-ﬂk’ Wyﬁremai’ kzlhylc—llie%@zm 6r4@1 Gpa&bﬁl{axd%
) ; Vi t
@.refe@aly FHz- Imls v & ﬁﬁ&ﬂ{ﬂ pre prpfprab EﬁylHet 4" and

L4’ ameamdﬂmm @bmts‘;u’l, A, @mﬁncaﬂ?%ﬂéﬂw Bloup Ritypigal®, A,
noi et - Ad- A4’ ,A4 Het 4-L4-Het4' -L4

F unsg%’ﬁtlmé%dzt Hetugs typigally éﬁﬂ% NAierwR is hygirogepon C1-Cp Y1, ks
I-p4efer§51 -ﬁ&lﬁg&'L @&yﬁi@ﬁ%ll—(d*ﬂﬁdé?é iRty 1§\‘€yp1datl |-(§- &.4 is

ypi cal | cycl oal 5- to 6- ne

ﬁmwla@@:zwﬂky@rmﬁ pr@réblér%w& i +AstHetalcef 4clpp sy fphenyl-
perazinyl 15 or

pyr Wﬁylu nyaﬂ%d?lgj%qbgypl lcgg?l:)l y, the A moiety is

unsubgsiexpitined drove ulis nécesserydhai in thelprepentinyangob sitharut ed

subst i tuens. sgl ected f/ g £1-C4 al kyl and

c1- ca® Ioféfkq % £ SA‘P) ?Io?g‘ért( : gné’flég)abl y, these /

subst (lt)uenRsmaAeLs-Ah eandAd 1§wbst1tﬁbdb32aaﬂ3®zyl -§ONRR”, -SO.-R,

éth eter ggr @éﬁ/l %ﬁp (’C“Iaiké#l a@#e né&ﬁ C'52111%’%116)

'IR)’/J om (Y4 athplleng)-NBRPH- con;ﬁ; -COH(CY5 C4/Alkyl®e) co NR”R” -CO-

Lt t )

Eﬁsﬁ tioat i Con Gty e L' Fs dffref opisco-cicy
glky%eﬁglmﬂ C@Lﬁlﬂt_yleﬁﬁ) Im/lﬂa_btbﬁgdi ?j(h afsit)- NRé-I(E 13%1 all;yiene)-

rerera I S upst| edq. | - -
K, BT ey N B o el L S0er Gy ey OR,
hRiRéses e, yic, @7, @ntmenar@cb@xam Mkyléie)mzqz”ﬁo(mlmlalk@whe) Co-
triazolyl or erjdin Pref er abl y
4 et NRIRL G Pt HRensy SRy subs e wherdih cach

[T %élché Eanfdtr @kregent aﬂcbé{)feséﬁesrﬁyamg@rl eGicg dudy! &ne be) 188Ny, each
Cl- CA al kyl and Cl-CA hal oa)&% substi tudents.

i the syng or differentemd, reprasents bdregen oF CsGhalkyhand eerhiRy igfhe
V\ﬁgﬁg Q%c%ff%ﬁéh%ﬂ%m%n@bk% PypP. Most preferably,

“unsubsti t ut ed ” ;

- pyri (ig)l - my isphaidi Bads Crﬁh«‘éhxlthlq, hiydrexy, fhio,oNRR', -SO,-R™, -NR -
_dgglg ny Cg.? féﬁ?&ﬂdérélf? Bgé{?igg (Sin{/ Ehe §agn?eocl)} dl%ent and represent hydrogen
win $LHER talkdyLidreicR’ brepls:smwﬁlﬁ(w@u/l,hy a Cl-C2 al kyI gr oup.

(d) m is 1 and Rj is C;-C4 alkylthio, hydroxy, thio, -NR'R” . -SOz-R” /, NR'-
COR” or -CO,R", wherein R’ and R” are the same or different and represent hydrogen
or C;-C4 alkyl and R" represents C;-C; alkyl; or

(¢)  Ruais-As-Hets-Ls-Heti-Ls.

Typically, in option (b), A/’ is substituted by a -CO2~(C;-Cy4 haloalkyl),
-S05(C;-C4 haloalkyl), -COR”, -S0,-(C1-C4 alkylene)-SO,-(C1-Cy haloalkyl),
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30 When R4 is -A4-L4-A4', A4 is typically a 5- to 6-
menbered heterocyclyl group, in particular a

group. L4 is typically Cl-C2 al kyPeneB2007/001024
more preferably -CH2-. A4' 15s typically a phenyl

group. Preferably, when R4 is -A4-L4-A4", A4 and A4"

are unsubstituted. WO 2007/138242 PCT/ GBZOO?/ 001024
lSO)A[(eFCMkyI&e) §@,-R4, -ORLCOSORY) ,pCOangC‘;all@lenbeB” -CO~(C1-C4

TSR RIS, CRaRC bR iRl e Rymevgo-

ER/%J&'S’E{Q, Sab@: amcyiéﬁbszsoz-Rﬁmbe(lrcathkyMe)qu@lﬁ alikénd)OR”,

C00 Eath e dhotnarem R gt shert! fercy
LRORY, U@t(éz iGa %%W&(C&B‘a‘lky]éﬁ%ﬁmf’ﬂ’ Esw - c4

hydr ogen pref er apl

Ao ORI e e g P- o gl Br I Gty L AT GHRERO-

3@31 ISa né;‘féé NRﬂR%EIb'sm{iéﬁ w}%m Sachyhoal Layneaormhreéﬂaﬂt and
group. Typi'cally, I's unsubstituted. Het4 is

trgpreseats hydrogg ar Qv@;@ﬂ@fﬂ dR” 5@ Gryfewradg arosp- C1- C2

al kyl p ML a5/ t Nl 1y
1 Co PPt OB 61 AR ¥endSFR0R AR IR
thmdrO@al Cl?lycmkmwathiqxbr —CMzE VdTeeefneRam as, defiprdrabRye. j More

T

neces Pafyrablpan opiion hen s rlwé Rb is -N\Ré\?d‘t woergindt wh@R! are @g)
Alu; or (b) R

eehgyatpe Apfeateary i Cidl i WER ) & ook
SOZ NFE Rpcxzafenlsgasﬁct of tHlBemEﬂiﬁHﬁtgfthe -uﬁéhul konI €i€h6§30 ﬂ; ' »
a a ene 'R,
ARk Ty Aot T e e
al kyl e) @QSNR'll-B‘l—A/ amlc(lsGﬂ&sGﬁuekﬂ led em)(CS@ZhHoalkyl),
ene e
@@z %1 d@ . Q{D(@u Lol }gﬁé C%'anlkﬂ)’ -SOx-
%d“m S km’é@-c@%R(’Cttﬁ(t @4%%®©R0%0 (C1-Ca

| ene S -fA _al kyl ene) -
a@@éer(eb&IRcﬂ A0y C e RO R B S0

a k’ﬂil”gﬁ (@%iafﬁén&@l@ FRV”elet?e : aﬁgﬂne) ()Qtr] alkyi/ene) -OR”,
Q@cql@amlwkw@n@; lﬁ’bsﬂq—(ﬁar@ allwlﬁélr:bNR ‘ache
SR A R e e,
ki) SR Ce T dpreb€oniGs- Gz;aﬂwlygehC@r-Rél (@4 Catliylpne)-CO-
gri‘,d Yok ﬁ&ﬁ%?) Eohigg %ﬁx?ﬁtu@l{t \%ﬁén% RAR'R Qﬁeéfﬁ%f? $8R%ht ana
aiehyk@tmhydrolgyrdmrd%y@ dlltyil and R'IR aRe1£G4 ali§0 2romp; 6TNR -
(c) nis 1 and R, is C;-C4 alkylthio, hydroxy, thio, -NR/R//, -SO, R s NR-
COR" or -CO,R”, wherein R and R” are the same or different and represent hydrogen
or C;-Cy alkyl and R” represents C;-Cy alkyl; or
()  mis1and Ry is C;-Cy alkylthio, hydroxy, thio, -NR'R”, -50,-R", -NR-
COR"or -CO,R” wherein R/ and R are the same or different and represent hydrogen
or C;-C4 alkyl and R” represents C;-Cq alkyl; or
(6)  Ruis-Ay-Hety-Ly-Hety L.

Preferred compounds of formula (I) are those wherein:



CORN or -CO2R', wherein R~ and Rv are the sane or
different and represent hydrogen or Cl-C4 al kyl and e

wo eqrasent s Cl-C4 al kyl; or (d) mis 1 and R3 PGT/GB2@@4/001024
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al kyl thi o, hydroxy, thio, -NR6R', -SO2-Rai, -NR~- COe
or -CO2R', wherein R~ and R’ are the sane or different
and re resent hydrogen 30 or C 1- C4 al k/y and R’

r epr es BnissAGLI-ACA-AalayA /-Agt or(-4)-LRA /1 %A -

o subsint oSS s SRRy Pl N O o s

- SOZ{KEﬁ@élWhabmaﬁl layd R are @ERAme oSAFereMlan@4ach represent hydrogen
I&g#tg s _S02- (CL-C4 hal oal kyl ), WD 2007/ 138242
2007/ 001024 15 - S02- (Cl-C4 al kyl ene) - S02- e,

- €0 CCRORA'R; areG: éaraae-c%@drw h&@rh rasem% dlc 4a1kyl Ci-

A b i o e
g:-SkQ& RENQYR' SAIRR61 -(é;};ﬂél-&%alﬁcléa%ﬁ/ :Rk %ﬂéﬁ?ei:&tﬁj,‘e (eha 6}4d1fferent and
%Zi‘r z‘}drRﬁ?ﬂF?f Ci- tand By’ spesa Ay o C4 5

aLk | eng)dre, o7}
al kzl eng NR'eI%he @écgogalf@égen%ﬁ/éaaﬂ%ene - 82% Cl 4

al kyl efe§ ae@e(flcﬁm‘\mweﬁe Aeb«eAréw-HthwH@u L or
alikyepe).- CO- (Cl-C4 al kyl ene) - CO-NR'R" substi tuent,
wherei n each R'is the same or different and

repr es@Alt 41L.HydA S aod ACtrehe sieyr didfecbnRing neﬁrea:nﬁiplﬁﬁyl 5-

aiok@l Imegrfbgf*é@ he‘rF> I’c:%%tﬁ rSag &- &é}%ﬂ)e?e% %ﬁ"f&@gﬁw% c&oaqlgyl moiety;

a1 kyI tqﬁPh)Lr aﬂdrI@ igthe sm@;ffm el IBp@sdns aacsl-Oﬂd‘llkylﬁfé group,
above. 0 |s 1 and
o scprrbEsen EDTCTinods SBCRP NG, dad, TR or-
NRG@Or,Me(ed)R wrhyckogbnand] B3alkgl; - N\R R, wher ein R and
e areas__ defj Mor e preferably, mis 1 and
R3is L— % %fl 8%‘%8?%%? 8% aspect of this
enbodreaﬁnHet@ﬁndIﬂ]@’ BV Yain@ 3y di€fletcdnd repkSsehi@D-BL-NI®- wherein
%1%]? Ailj: -L1-Al"-YI-Al'j; or (b) RLis

o Rl R gialk?’ substituted by a - COR-(Cl-C4
hal Oalt}@/pbh)anyl he‘f@é’arﬁ%@écﬁﬁh QKH dWobyely l%etlessr‘lpﬁl :gng]m%mg
al k _Ca hal oalkyl ). ~S02 (
AR SB‘ é‘%ﬂ tuteééywa@élgle @@Rsmyte@@u%ﬁuwn@@@ptemom

-6 @3 @ral ky Rt "

aI€@;_/I en]e) kﬁ @{1@ Odg iﬁ;k& al k ?ne C%(S{ZOCQFSQ?QR
elmﬂnk)y@%neW:f,@z Ikylen/R 'B1-CH-(C)-C; alkylene)-NH-

BARC ) (Q-Cinels ((5 / Z
al kyl ene (% (ClL- ezl tksy)‘gllkene O- @%amﬁ% é(f’(‘;??i alkylene)-OR",
aPRy(Carfes aNRlenq)@Hoacr-Cz alkylene)-CO-(C;-C; alkylene)-CO,-R” and -SO,-
(C1-C3 alkylene)-SO,-R” and/or (b) 1 or 2 unsubstituted substituents selected from
halogen, C;-C4 alkyl and C;-Cy4 haloalkyl substituents, wherein each R” is the same or

different and represents hydrogen or C;-Cyalkyl and each R” is the same or different
and represents C;-C alkyl.

Typically, in these preferred compounds of the invention, either:

(a)  Ryis-Aj-Li-Af-A" or -A;-Li-A{-Y1-At" or

(b)  Riis-Ai-Li-Ay and A/ is substituted by a -SO,~(C;-Cy haloalkyl),
-COR", -80,~(C}-C; alkylene)-80,-R”, -CO-CO-OR", -CO~(C,-C4 alkylene)-OR”,



al kyl ene)-OR", -CO (Cl-C4 al kyl ene)-NR'-(Cl-C4

al kyl ene)-NR'R', -S02-(Cl-C4 al kylene)-OR', -(C1-C4
w@bdoyliss2e) - CO- (Cl- C4 al kyl ene) - C02-R' ", - ( Cl- GACT/GB2007/001024

al kyl ene) -CO- (Cl-C4 al kyl end)l- CO-NR' R' substituent,

wherein each R'is the sane or different and 25

represents hydrogen or Cl-C4 alkyl and R' is a Cl- C4

ﬂ' %@L(cgm 'd]kyleﬁé) NR@R”n ooagj, @"Mi(y*?% Fg-ﬁRCt:dJR’”aJdOLEO

ydr oxy,

wiEY Emg)- $@2'%nﬂcﬁ (Ca'rce aﬂlw@n@a(ﬁécc@ dkrleR) R’ a’v‘rﬁh (CI-C4

h n £ / eac
R&%ﬁ@ﬁ@}{ y@f&ﬂ%ﬂm&@ -&d: (@4@;\51%1% éﬂ}ﬂfb er’r @Bﬁg%ﬁ%&h h

| kyl
h)Pd Aok ¢ sarqqﬂr(ghffermap@ repreg@@.l@drogmr_c 13@4 dioang J is C1-Cy
5 - Ror: wherein R and R' are the sane or different
and represent hydrogen or Cl1-C4 al kyl and e

repr esét s 1CE-1GAdR: i/ Tr-Conlkytibjo, Rdroxy, thio, -NR'R”, -SO,R” -NR'-

( I%;b g;hteo% t(lﬁézs‘.‘dgb \Aﬁgrre{glldf% an% %g g’[? | %lgg gp%%r%gtsan(afregrgser%yarogen

PGTCEBR @TB:YVE@IG Zrépredefits-CiRT4 alky/l;-oAL- L1- A1’

some oG 1 Lafm gt ﬁﬁv@ﬁ? ol e SR A S

10 @OHR“#'OT -@D,R\NRher€@ R’ andRY &t theRama bldiefe@neanihepresanichydlogen
di f gach repres ydrogen or C1l -4
al’k F %&Yﬁﬁthﬂﬂmﬁ§nE(g'4ﬁg3£éﬁe or different and
each reyr eseni -AattegenHegle 4 al kyl, C - Cdal koxy, C
-4 hal oal kyl, Cl -C4 hal oal kox Cl-C4 al kyl thio,
hydr ox}?urt}teﬁ p@ferreﬂl@gmpounéwflzformu a Njre CoRIUEHS ofé@wla (Ia) and
Whi:8iaBeaay Roeribth s @Eof he same or different and
represent hydrogen or Cl-C4 alkyl and e represents
15 c-c4 alkyl; n and mare the same or different and
each represent 0 or 1; 10 - ety -A4,
-A4- AL, - L4A- A4, t4-L%-Het4' -L4 or
_L4- Het 4- L4 ; A4, and A4' are the
q phenyl, 5- to 6-
menber ed het er o - tb 6- meffder ed heterocyclyl or
C3-C6 cychgal kyi\ -ty; each L1 and L4 is the sane
¢ epresents a Cl-C4 al kyl ene group; 15
ts -CO(Cl-C2 alkyl)-, -CO(C1-C2
3 -CO, -CONR - or - NR-CO, wherein R
i's hydrog-n or Cl-C4 alkyl; L4 represents a Cl-Q2
al kyl grgyp; and

Ry

wherein:
- A is an unsubstituted S,S-dioxothiomorpholino group, a pyrrolidinyl group
20  substituted with -NH-SO,-R” or is, more preferably, a moiety

§-N N-R
__/

wherein R represents -S(0),-(C1-Cy alkyl), -S(O),~(C1-C4 haloalkyl), -CONHR”,



each Het4 and Het4' are the sane or different and
represent -0- or -NR - wherein R is hydrogen or

w@ie0zassahkyl ; 20 the phenyl, heteroaryl, heterpCyGB07/001024
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and carbocyclyl noieties inlRlL and R4 being
unsubstituted or substituted by (a) a single
unsubstituted substituent sel ect ed from -S(0)2-(ClL-C4

6¢d51§(’f’,) co SOQRY, (@d) (@Zdaaik%hém , -COE N, Hlylex@PNRR”, -CO-

k (4
R G SR Lo L BB SR £ 63 Fhfener 0
gcﬁcbi( a@l@yl&% @'RWstgs%@ §9%1kl§x’fene) @ﬁONrﬁSOQ&”’, (C1-C; alkylene)-

ene -

Al kyl ene) - O'\" 25 - &/ 21 /.
QQ( 1&2@)1163'@46) COeR-'@pd aﬁ%ﬂyegpee) —%2 herein each R is
&)ﬁlng %g %}ffg%gf &Rd. re;ﬁ‘&‘én’cs §%¥o gen@r G aﬂ:}ykéﬂd%@cﬂl) R’5Q2hd¥ame or

unsubstituted substituents sel ected
ﬂrf&mnthzaimgewntscﬁlfcmlaal kyl and C | -C4 hal oal kyl
substlg nts, wherein each R' is the sane or
di f f er'&n ahd represent s hydr oge n,or Cl-CA al kyl and
each R, reprefséuts ]$§&1[(&€YO1N(EI "ot BEEAO-RA 0t SPe gy ewberen RY - 1

alk ally, in these preferred conpounds of
é/Sleli‘]ttqlg:r‘\ g%ylcelther (a) Rl is -Al-L1-Al'-Al" or

_AI - LR Aelpreséﬂts @J-C; alkryl, CRY, Akosiyshalggen] €1-3d halaatkpxalCi-Gas

i tut + CA . hal oal _
Tasalylar-88 K01 Whainds vy e St nd froprsront
@2@4 gne) - OR", WD 2007/ 138242 PCT/ GB2007/001024 17

al ky(?ﬁé&gﬁaskﬁﬁeﬁ\&}y& &H &S}Igﬁ]qgglene) 802 Rm

1épfes@lik YA, LN8) A O~ me CA,-Bl-kY| @n@YetQRAHet/-Ly or
-802 (Cl-C4 alkylene)-OR', -(Cl-C4 al kyl ene)-CO (C I

*C¢Hal4ﬂ—yloene) C02-Rm group, in which each R' is the

same @l idb é%ﬁﬁ&%@ d, EA83 8NSodaydr ogen or Cl - C4
aIkyI and 9s & a%l oréa(c)nlslandR2|s

Cl C4pa$ Ryt thi o, hydr oxy, thin, -NR 1R', -S02R' -NR'-
e ﬁ@ cs 1
dl ¢ f of er?tA C}%Bi?een W@ {5 %eWb@fég hg{em@fy?o £ C%mi‘)a%/ group

resent hydrogen, and
Rbtefeibly ephmb pipsrid@nyl, oidal. @merazml ?H)O%W% Czclali’{apmf

' Sl el 8 %&eﬁ%m hbliftyed B8 8-, alRPARI'

t he
sane @acldAf fnefetsnis amhehyt.&p tce@-elnﬂmhq:;ﬂdﬂ!e@mﬂryl oF S-GP Seomembered

E&Kﬁ%ﬁ‘& ?Erﬂu H_é}{%r ent S 1%%1 @l lé,l?_ r6e m!og?gpou%ﬂ/l?r triazolyl
f @bup) wehidhl i3 umnbsmmnbimméd tyor GraCaalkfl @youpand
- L, is a C;-C; alkylene group;
- each Hety and Het4’ are the same or different and represent -O- or -NR/-, wherein
2 represents hydrogen or C;-C; alkyl; and
- L4’ is a C;-C; alkyl group.
Typically, in these further preferred compounds of the invention, either:

(@) A/ is a moiety

§-N N-R
__/



pharmaceutically acceptable salts thereof, 15 0o | A’
n(R2) RB H(Rs)P B R~ wherein: - Al" is an

waor@ahss2it ut ed S, S- di oxot hi onor phol i no group, BCT/GB2007/001024
pyrrolidinyl group 20 substil®uted with -NH S02- Rm or
Is, nore preferably, a noiety wherein R represents
-S(O 2-(C1-A4 al kyl), -S(O)2&/C1 C4 hal oal kyl ),
mmlmmwmmmm@m ZQWMQQQI4Cda:1-%Iene)-

alcé%/f ene)( iR %ﬂéﬂ%&@? Eéﬁg @%@ﬁ’éﬁ)) ﬁ /ﬁ/es €O-(C1-C,

- @y{ebk)-ST2- R Ksme(me;casrk&}eﬂe) 0-(€LS; ﬂré,lle&égcﬁi%do%& <9

(sSPol! LBk g R et R o onCr
5 alaWIeaa)eSGQW, Wherei@dh REQ HcGimEdr @k’f@éﬁ%@rep?&%nt'ﬁydmgen or

er ach R'_j,s 5 the sane or different "and
M&;&r‘%ﬂﬁf @Wﬁh%éé@ﬁhwnelor@szeéﬁnkwd rgpraseaaéh-@ allglit he
same Ofb) dlﬁfsqr&nt and represents Cl-C4 al kyl;
ni sOorl repre§ents hydroxy, -N(e) 2, -NH-COe or
- Sp- e °>m&aelisr¥‘11$zR wheppieBeand & @re- tBdseantcloy iffet@nt andR@ich

Wé@&@%@lky@%rm kyl, C-C2 al koxy, hal ogen, Cl1-C2
hal oal koxy, Cr-'c2 hal oaI kyl or -NR' R', wherein R and

10 R ar e(d he Regrpresnisdpi-Hetdnteahb, each repr esent Cl 2

1 A RS g SR o 5 S
MmH’@t(Ib-)Lﬂldl-@BmacMcalbraccé;ﬁabldsé}té-mbﬁeﬂ;4 : RBis C-C2

al koxy, Cl1-C2 hal oal kyl or hal ogen; pisOorl; each A4
is a phenyl, 5- to 6- nenbered heteroaryl or C3-C6

cycl oal kyl group o "
1
n(Ry) /@/\

. X

B
15
wherein:

- A/ is an unsubstituted S,S-dioxothiomorpholino group, or is a moiety

§-N N-R
___/
20

wherein R represents -CO-(C;-Cy alkyl), -S02-(C;-Cy alkyl), -SO2~(C1-C; haloalkyl) or -
SOz-(CI-Cz alkylene)-SOz-(Cl—Cz alkyl);
- nisOorl;

- R; represents hydroxy or -SO,-R”, wherein R” represents C;-Cy alkyl;



(preferably a phenyl, piperidinyl, pyridyl,
pi perazinyl, pyrrolidinyl, cyclopropyl or 20

wa@yoabsy| group) which is unsubstituted or PCT/GB2007/001024

10

15

20

25

substituted by a Cl-C2 al kyl20group; each A4'" noiety is
a phenyl, 5- to 6- nmenbered heteroaryl or 5- to 6-
menbered heterocyclyl group (preferably a

nor th &é@yésentpbﬁaw 12«3{ic9a11aas@pha@g"ehoh:1na1 ha@cfalltdky a(zxcxt;yl
% gjgy //IS uns]l%stlt,pt ed or su sﬁcltut eg ‘C
LT Ky o (%) s areane ame pTaTeRE 26 gekhsobsesent Ci-
t4 and Het4' are the same or different and
repr §ent -0- or -NR -, wherein R represents

hydr o@enprg&?en‘@,lNEZC@’rW CQmE- o1 NELQ O - ¢2 al kyl
groupg, %Pé sGid LA, AL f/hm t«y Ageﬁeﬂﬁﬁ@&’rm*ﬂoﬁq unds

of the venti on,; elt armleé
2007/ &:&&MS P@Te‘n@%@ﬁ- mmmd hatgroaybereG rCaeyiclpalky! group

(PRl Skl pOS i R, vt oS
aiy&yhﬁlyegrowm}i?s pnsuGEingi@l erGabstidltéd Hyeme)-CodRyIRquD;
(C ;al kyl.ene) - O al. k

-"S02- Fﬁﬁh%l oie ‘Ei’zﬂ%ﬂ%f (Sgﬁi p“?ﬁbe@% ’??a%\y ~tofy rgmpered
}lﬁﬁenl@?yklyi QBSI?Z @%Rl Y aGtorpHalRyl( ﬁHenﬂZZ B—dloxoplperidinyl or triazolyl
al kyl ene) - erein e s.the sane or
PR I%W&U‘?Sé‘migg ﬁt‘bW@éé‘nP& ¢2 a“%irf E%Pal kyl and
each Brplg aSchﬁalﬁﬁgiﬁ é’%l?dl fferent and represents CI C4
alkyl; (b) nis 1, i,is -NRILR , wherein

c
R ar eagidetsanddicy argithy Sé’)fné A SiERREIEARE e PSERTOs 8ht 7 Vgsrein

a;kflw 05 1ok or R4-LGNGBSBNL S - Ad- Het 4- L4- Het i - L41,
é%gmenb%gféeﬁ¥6ﬁpfeggrred conpounds of formula (I)

afe cémp@&ﬁméhéﬂylﬁﬁvmula (la'), and pharmaceutically
accept 1§m§%l t, efhd® R4 15 wherein: AIDis
an uns stltute S S— | oxot hi onor phol i no group, or is
a noi éay A/ is a moiety

wherein R is -CO~(C1-Cy alkyl), -SO,-(Ci-C; haloalkyl) or -SO2-(C;-C; alkylene)-SO»-
(Cy-Cy alkyl),

(b) mnisl;or

(c) R; is -NR'R”, wherein R/ and R” are the same or different and each
represent C,-C; alky]; or

(d) R4 represents -As-Hety-Ly-Hety-Ls'.

Further preferred embodiments of formula (I) are compounds of formula (Ib),

and pharmaceutically acceptable salts thereof



20 wherein R represents -CO(Cl-C4 al kyl), -S2-(C-C4
al kyl), -S02-(Cl-C2hal oal kyl) or - SQ2-(Cl-C2

w@bdoyhissre) - SO2- (Cl - C2 al kyl); nisOorl;, R2 repP€r6eB2®7/001024

10

15

20

25

hydroxy or -SO2-RW wherein 2R represents Cl-C4 al kyl;
WO 2007/ 138242 PCT/ GB2007/ 001024 20 - R3 represents
Cl-C2 al kyl, Ci1-Cz al koxy, hal ogen, Cl-C2 hal oal koxy,
Cl-C2 haloal kyl or -NR'R", wherein/R=—apd RIB are the
sanme or different andgeach eny| Cl- \Cvalkyl; B
represents -NH CO NH -hktg;ffz - R4
represents_-A4, A4 A
- Ad- Het 4- Lf-kbtl-L4L_@g H4 Het 4-L4"; each A4 is a

phenyl, 5-4{o0 : oered heteroaryl or C3-C6 (™
cycl oal k oup (preferably a phenyl, piperidinyl,
DI D

pyridyl, per azi nyl, pyrrolidinyl, cyclopropyl or

cycl ohexylYgroup) which is unsubstituted or

substituteg by a Cl-C2 al kyl group; each A4" noiety is

a phenyl,/5- to 6- nenbered heteroaryl or 5- to 6-

nenberedq 10 heterocyclyl group (preferably a

nor phol i nyl, phenyl, 2, 6-di oxopi peridinyl or triazolyl

gr oup) mhlch i's unsubstltuted or substituted_by a

C1- C2 veltekgih Ry Ro; 1 and Rogresas defineg im fheyprapea @b Jups -(acH

Hg./tél CH)S %&E‘? C‘b FENH G SR Rand A Ti85 gﬂény@ d ¢ @Qﬁe@&@f&l
wher el n rep resent s en or Cl-

aﬂld(gtbecb/m dr CILgECc catboﬂ:j[cly@wp@w@at@j’ kpheng} @g-giﬁ cycloalkyl,

I%Bg@éf %S\ﬁﬁ‘g? il Oﬁmrps %@?{ﬂh‘%&l& Q’F‘ﬁl Tﬂi@%ogg"z:od&ﬁo@
gyrimaitiiyd. 4 (161, 3H$62m(/1@'f6l@2 warichyid mel)stlm or(s@stityped by 1 or 2
s e o oot e P B a7 ™

r epr e médicafadn®lok thle predént (ihpntioh arefor eseintrsating or preventing a
- Ad- Het 4- L4- Het 4l - L4'

a hepatitis C viral infection in the human or animal body. Preferably, the medicaments
are for use in humans.

Compounds of formula (I) containing one or more chiral centre may be used in
enantiomerically or diastereoisomerically pure form, or in the form of a mixture of
isomers. For the avoidance of doubt, the compounds of formula (I) can, if desired, be
used in the form of solvates. Further, for the avoidance of doubt, the compounds of the
invention may be used in any tautomeric form.

As used herein, a pharmaceutically acceptable salt is a salt with a
pharmaceutically acceptable acid or base. Pharmaceutically acceptable acids include
both inorganic acids such as hydrochloric, sulphuric, phosphoric, diphosphoric,
hydrobromic or nitric acid and organic acids such as citric, fumaric, maleic, malic,
ascorbic, succinic, tartaric, benzoic, acetic, methanesulphonic, ethanesulphonic,
benzenesulphonic or p-toluenesulphonic acid. Pharmaceutically acceptable bases
include alkali metal (e.g. sodium or potassium) and alkali earth metal (e.g. calcium or
magnesium) hydroxides and organic bases such as alkyl amines, aralkyl amines and
heterocyclic amines.

Especially preferred compounds of the invention include:
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Further preferred enbodi nents of fornmula (I) are
conpounds of fornmula (Ib), and pharmaceutically

waecwenssaht e salts thereof WO 2007/ 138242 PCT/GB2007/001024

PCT/ GB2007/ 001024 21 O~ ' R2-Yt-Ai | N\ R3 | (R2)
H ds RA wherein R4, B, R3, n and R2 are as defined
inthe formula (1), Yl is -COCH2-, -CO CH2-NH,
-6C04 -MefB- gibbrﬁﬂhe-i -Nd-bGli}lilc acid {A1—[4/—(4i-a‘&et§l161§lbétﬁlzlﬁﬂ1-il Bmeth@l)-
- re terocyclyl ar - car bocyclyl group
(prg@?}g n};?yﬁf?? ?fg%l@é’ %%Ta&ﬁl?yl 5 nor phol i no,
S, S-(d)- Hd'iﬁe@@irlﬁﬂ?t?hé Add {@Mﬂf(@bée@l%p%r&ﬁyi lmethyl) henylcarbamoyl]-6-
i mi dazo gay pyrimdin-2,4 (1H, 3 I:I)
gr oupdt XA;HPilR!fﬁnX th%’ﬂﬁetltut ed or substituted by 1 or 2
su bs(kb PyeiidnsLLA65:8H8c 2151@ m-Ga: (%céi/lkﬂ}keraﬁ@ 9gﬁah}ﬂp§ihenylcarbamoyl]

hydroxy” substituents. The medi canent's of thé present
i nvenmpbil- @P]@nﬁ’b?r-y]t}lsaémﬁ% treating or preventing a a
hepaf 'Métﬁyl@ Y%fr@ hylaﬁ{lﬁ& 2hd Bl'fhrﬁlﬂot ﬁneﬁ%l@&rﬁ’c{g{gﬂ@ h({]ﬁtlél (4-acet1y-p1perazm-

body. Prefer carret are use
hundhﬁmemﬁn@mﬂbalmﬂefornul a (1) containing one or

O LB i 9. S8 ST ATR R

m xttuﬂeoromethamdﬁmsl—plﬁmzm-ﬂleflmwtbylﬁahﬂngl]afm@ou bt, t he

co of fo [ | | es d., be,. us '
oy oF ittt abise) § ARty SRS dR e i 14
dou hﬁﬂudrbﬁeﬁhﬁmépﬂﬂmyﬂsp1pérai1ﬁ}e—yllﬁethﬂyﬁhﬁnyt}mmi®y be used

e o g a2 TRy bl by lig acid [4-4-

pharfi@akidéul oalingthatsepémbbiperagihd }ﬂmem_msxphenyl] amlde
Phar maceuti cal |l y acceptabl e acids inc]

t h
i nory Crdoheparsitbersly alglowdms Ki-gpheayl- -airrbw i @cid [4-(4-

ph0Srﬂéiﬂe[deﬁnlfoﬁjrlﬁﬁﬁx‘éﬁﬁ?s@lfbr@l—plp%ﬁhqbﬁﬁ@ih‘}l)%heﬂ?l]te{ﬂuﬁe acid
and organlc acids such as citric, fumaric,

RS R B B AT ek TROE S
acet G AR RANaRH) }51{239 t]gmuﬁt hanesul phoni c,

benzenesul phoni ¢ or oluenesulphonlc aci d.
Ph arirﬁ@é@@heecmepgrbwbemr@bﬂ empgkliphenyl-4-carboxylic acid [4-(4-butyryl-

piperazin-1-ylmethyl)-phenyl]-amide

5’-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-isobutyryl-
piperazin-1-ylmethyl)-phenyl]-amide.
5’-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-isobutyryl-
piperazin-1-ylmethyl)-phenyl}-amide. ‘
5’-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-acetyl-
piperazin-1-ylmethyl)-phenyl]-amide.
5’-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-acetyl-
piperazin-1-ylmethyl)-phenyl]-amide.
5’~(Cyclopropanecarbonyl-amino)-2’-trifluoromethoxy-biphenyl-4-carboxylic acid [4-(4-
acetyl-piperazin-1-ylmethyl)-phenyl]-amide
5’-(Cyclohexanecarbonyl-amino)-2’-trifluoromethoxy-biphenyl-4-carboxylic acid [4-(4-
acetyl-piperazin-1-ylmethyl)-phenyl]-amide
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include al kali nmetal (e.g. sodiumor potassium and

al kali earth netal (e.g. calciumor nagnesium
whyarass2des and organi ¢ bases such as al kyl anmP@EEB2007/001024

aral kyl amines and heterocydlic amines. 25 Especially

preferred conpounds of the invention include: W

2007/ 138242 PCT/ GB2007/ 001024 22 1

4- MétMythylFﬂ {(e-lir&ipmﬁanyia)EMXMtﬂim)aiphdnyl-4-carboxylic acid [4-(4-acetyl-

4- azi.n-1-yl met hyl ) -
phéﬂ%ﬁf Ezg %ﬂ) g%ép ‘II11 bi phenyl -3 -yl } -amide 2
( S) 5 %El@ﬁﬁﬁdrﬁ@n&nﬁ]ﬁﬁﬂﬁﬁ&)ﬁb-lnfétlrﬁﬁdaﬁlfonyl-Z -methyl-biphenyl-4-carboxylic acid

6[4 (Ilf'é ]{)1H§,q(»: lktgyn:ggq.] 101§0{]p§}3111{ 4 %ﬁé@? %}fépl}%ljl)y Cct?lr banoyl

( R)s %El@héxgh&ﬁrbgn}ﬂ%W%Llh&h%bldfonyl 2’-methyl-biphenyl-4-carboxylic acid
4' acety Fera2|n 1-yl net hyl pheTyIc r banoyl

[6[(13(611'1}%}9}(0 1 ap}béﬁ*@ -thiomgrpholin-4rpreeahy))-phenyl [-ami
m)ﬁlo%éf)a garﬂ&ﬁrmﬂnﬁm POy @eLy-y! ﬁ@ﬁl?pﬁlplkénpﬁ%é/rboﬁd@ acid [4-(1,1-

rboxy I"C acet|y- pi perazin
1 yDreaptijambdp rﬁuo}nor;d]qin@{-é -yimethyl)- phenyl] -amide

ar bo%‘ﬁ %&Qﬁgﬂﬁ%ﬂ{ ﬁﬁnﬂ - BIRBIN icacid BL Y hodt1pipeaYh-141.C

I C acl

tri mbmubmylnmé@}m HémydrphelipérdptienyDanyifistet hyl ) - phenyl ]

5 n% getliloxpﬁéo dlcalrbo lic acid 4& {[%1 ]hd10X% 18 -tél}]o)}‘nforphohnA-
r boy(lyieﬂ@l)ﬁlcﬂngﬂ]z{rﬂtdéﬂ3 ({4 -2 methoxyethyl)methylamlno]phenyl} -amide)

tr :1% b/ge%ﬁ-%%"henyq %849 &y oxylpc R P2 [Ap -(4- ac\éjcyrlrs}p %Ei)n:lgﬁgfgﬁﬁli)-phenyl]-

5 - frfdae} @mﬁqa@ﬁmmbpnwndm -pbhenizde] met hyl - bi phenyl - 4-c
ar bo

et ﬁﬁ%}'@ﬁﬁp@ﬁw Tt oG B P pefpPiRc Mgy phens

hené[ﬂﬁde ! l%ngyl-plpgndm -4-yl)-amide] I )
r bo&))fq @ﬁg@?‘tgg eezﬁazll;%g ncharboxy{]c amc% 4 HE (E )a/lcet}q pp pe%anz¥n 1 ylme?hyl) -phenyl]-

et hapes '_#J t@ﬁyétﬁgﬁizf@&i%ﬁ&bg@mﬁ -3BiReAA]-Bmide}
-yl et hy

5 - (Ryel r%fpiahﬁéld 3 Bofigrberiinagid 8- (et reeyioipmentyl Shmethyl)-phenyl]l-
ar b%}de? 8 ¢ ﬁﬁf 3det{1}% 2(?4 b1 ¥fp¥1lldm 3 -yl)- dphenyl] -amide}

pi peraz

5' 6@}ﬂ¢rahe:bhamééa4r @myhoxﬁm emsiyt i teacryl-pippisFBryYmethyl-phenyll-

[)Pg)é?l‘ a{ize Bilflil @ Z[réfr‘%%?lblugﬁ{h&ll 71 amlde]

5' b(smymr«»prphmyﬂréeladimrbpkylamcxdd) {E¢ (4rn§@tbr§rplpﬁr|apnérryglmﬁﬂnyld—phenyll

ar box

T T T N

5' - 6Dyinletipxamebiphdnghy,) M—dnmrho)gyllé beldé{[(ﬂﬂ»ymgmhﬂh'eﬁ-yl -phenglyamide 4°-
c aci d

o1 p e T ) SRR Y el Py -amide)

5' - 6DYiglcophanarspRh DRy -diasbag)ic 2¢id Ab{ [Ay|-nntpmeswlonyl-piperazin-1-

arb ?fl)l(ﬁgﬂlqy?)-&x%ingl] -Lerrfﬁée? 3 -8[?4e-rtnX1|rp_holin-4-yl—phenyl)—amide]
(R)-Piperidine-2-carboxylic acid (4°-{4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-
phenylcarbamoyl}-6-trifluoromethoxy-biphenyl-3-yl)-amide
5’-(3-Cyclohexyl-ureido)-2 -triftuoromethoxy-biphenyl-4-carboxylic acid [4-(4-

methanesulfonyl-piperazin- 1 -ylmethyl)-phenyl]-amide
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48

pi perazin-1-yl net hyl)-phenyl]-am de. 14
5' - (Cycl ohexanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca

WO beybe2e2 aci d [ 4- (4-acetyl PCT/GB2007/001024

plpera2|n 1-yl met hyl) - phenyl hzam de. 15
- (Cycl opr opanecar bonyl - an1no) 2' -trifluoronethoxy- bi
phenyl 4-carboxylic acid [4-(4- acetyl-p

o H SRR s b B D e rvernagyaming) bena
henylipefezirar bt/ lic add ’drt{btﬂltyﬂ dmide

28 8%7 fg@% Zé rc%ﬁp@%%g%%%%oﬁ&h%g}lyl}rb%%n%iélygrbonyl] -amino }-benzyl)-

2" - Maghagine S ylﬁ-éxdl@cfelﬁh@dnﬂ Bth¢t e)é{er benzoyl am no) - bi phenyl -
lic acid (4-acetyl

Le‘r; ;%lr z Xgﬂrmw}'laonmw)ﬁ néqtslilyé-z p%gnyl-él carboxylic acid (4 {4- [2 (2-
5 (n(éﬂ@d M&R?F&@@ﬂ]w&m@myﬁﬂéﬂgﬁi} Eﬁé nasa f onyl
P

et hyl - hen 4- car boxylic aci 1- Di oxo-

| aw@dé@aeﬂeprmmﬁmmrmﬁo)ﬂ yv%tlﬁgn ﬁé}qghoycy%ﬁcwe{ﬁ[g (2-methoxy-

S’ XANe i 3- net hanesul fOF 1 Yl - 2
rreth ?lp%ﬁheﬂyflﬁae%gg%ﬂggm ?Igdgm d [4-(1, 1-D oxo-

I an‘rﬁlc[é*(é*{{i KCaﬁmrph@lembony &m@@h%/ I-I)letbﬂémghe]lylaﬂwad@mzﬁammo} -benzyl)-
&6*&% 4£Bﬂﬁ$hm%§l ?&e hydr oxy met hyl - bi
y icacid 1 D oxo-1 lanbda * 6
. EI' 07 -()(fryn‘lf | (pmmamwaﬂaoyltflmﬁmhgbl-% YTmm-ﬂbiﬁhe@LHmlr@xﬂic gc(ijd {4-[4-(morpholine-
i r ar boxyl i c aci
o | By Ry e e T DO | et e
g [Ngiﬂ)r—]ﬁm(ﬂybbbnoparéeg/rb@’rybmmirb))}m ﬂemyElﬂphenyl-4-Z'¢'1rboxy1ic acid {4-[4-(5-oxo0-
0 Ci
D s B bl MG R e
3
6

| mest lo@ ¥l gprepayibdasbvingliedmino)-2°-methyl-biphenyl-4- carboxyhc acid 4-{4-[2-(5 methyl-

T RS A AR ST Syt

- {5 4e {Aopp6inydartidin fz’leefnﬁﬁd))fu lmaﬂhmtﬁwwl-4mﬂﬁ>x&ﬂic ac@j40[@}(2-oxo-
[6rmrphoI|n4y am de] 24
w@l@lﬁ%ﬂm B’i"bﬁ%h%yl)?lwmﬁi é&%@aﬁ]—ﬂ&nﬂbaande

- {s /&c&&oﬁ&&hydar&hﬂ%ﬂﬁ@m 1méﬂhﬂ%lﬂ‘h¥1|?)l PRIy Tic acRija0@}(2-
-[ (1-benzyl - pi peridi n-4-yl)-am de
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The ounds of fornula (1) may be prepared by

anal i th_known nethods. For exanple, they can be
prepal ed by Fhe foll owi ng reactions: WO 2007/ 138242
PCT/ GBZ007/ 001024 26 B(OH)2 X (R2)n schene (1)

m R3) MeBr \ X m(R3) + | (Rz)n schene (2) (HO 26 /
Y wherein R2, R3, n and in are as defined above, and
either X and Y are, respectively, -A-Rl1 or -B-R4,

wherein A~B,_NRL and R4 ;mefined abowe,y or
Y 5 repr @ gr oups whi an be fur react e
standaE ni quesiat o thewogoiktigs - A- R~

4, [for exanpl e anﬁno groups or %arbocycllc aciid
grogps® The coupling PBactions showrin schemesyd P~y
and’ (2) can be effected by known nethods, for exanple
cesi um car bonate and paé&adluntcataly® in aqueggg
at r@ lux. The starting materials usgd in sche (1)
and (2) are known conpounds or can 10 be prepared by
anal ogy wi th known nethods. Methods for converting the

moi eties X and Y into noletl es -A-Rl1 and -B-F4
for cdme é]awer@@yl pEradesaad boropic agids{esiqss gap l?'eﬁpp)plsq W@Fr standard

%Si‘tlbﬁ'a‘c‘(c@s@&m C4thoraft 4n Palladium catalyst in aqueous DME at reflux) to

provide a number of diverse biphenyl cores. These may have two carbonyl

functionalities, two amino functionalities or one of both types. Some products from
these reactions are shown below (for the sake of brevity, a substituent on the aromatic
ring is either shown as “C” or “N” and the R, and R3 substituents are simply shown as

‘R’).

PCT/GB2007/001024



definitions of -A-Rl and -B-R4, are known to those of
skill in the art. By way of exanple, sone

WO e@rasemt at i ve techni ques are set out bel ow. BEI/GB2007/001024
Exanpl es of Suzuki Coupling mgaction. WO 2007/ 138242
PCT/ GB2007/ 001024 27 Br R Br RX Br RBr Br R CO2H
CO2Me NO2 NHBoc NHBoc (A) (B) (C) (D) (E) Br R (F)
CO2Me NH2 | a C020 CO2H ff CO2H HO'B _/ B a

OHl B OH HOB SCH (3) (4) ‘ aryl
br om des andeoronl i ds/ esters cah be cg gld under
st andar d cond\&.o#aS si um car bonat.eXaug-pabbadi um
catalyst in Iaqueus DMVE at refl ux)

nunber of di‘wegge bi phenyl cores. may have two

carbonyl functionalities, two am no flunctionalities
or one of botlctypes. Some products fiGom these

reacti ons are shown bel ow (for the sake of brevity, a
subst i Pumhct ofa t gBaromatic 10 ring i sp@iher shown as
"C'" or "N' and the R2 and R3 substituents are sinply
shown as "R ). WD 2007/138242 PCT/ GB2007/001024 28 /

N/ CCC Product ' M AB2/3 R~R C
R
R
l\\ l\\
7 /
N N
Product of:  C/D1 C/D2/3
R
l\\ c
N F

Product of: E4

5 By careful usage of monomers i.e. esters vs. acids and nitro groups vs. protected
amines it can be seen that amide and reverse amide groups may be placed selectively at
either end of the biphenyl core. The initial amide coupling reactions may be carried out
by reaction of amines with acid chlorides, or by reaction with carboxylic acids and a
suitable coupling reagent e.g. HBTU or EDAC/HOBT. Subsequent to this and

10 dependent on the second functionality to be converted to the second amide, a hydrolysis

of an ester, a deprotection of a protected amine, or a hydrogenation of a nitro-group will

then furnish intermediates which are readily coupled as describéd above to give the final

compounds shown below.



N N Product of: &D1, CD2/3 RN Product of: E4 5

By careful usage of nononers i.e. esters vs. acids and
WoRara3geoups vs. protected amnes it can be BEPOBRIVADN01024

am de and reverse am de groups nmay be pl aced

selectively at either end of the biphenyl core. The

initial am de coupling reactions nay be carried out

by reaction of amn Wt acid chlorides, or b

gepr ot ecti on of a protected a
hydrogentlon of a nitro-group will t hen| f ur ni sh
I nt er mediCOMIIRWhi ch are readily coupl ed aSONesEri bed

above to give the final conpounds shown bel ow. WO

2007/ 138242 PCT/ GB2007/001024 29 NHCOR CONHR R\ \

~ R CONHR' CONHR' NHCOR CONHR R\ \ | R NHCOR!

NHCOR® R CONHR R CONH Anal ogues in which one of the

anmi des has beep-xepiMd@@Rby a ring structure may 5 %NHR'
pr epar eg pl e, via dehydration of a prg
am de in S | e. Suitable adaptatRon of
nitril e ? :

het er ocy Loups may be perforned by a élogy
HEoR NHCOR"

R O
O CONHR'
R"CONH

Analogues in which one of the amides has been replaced by a ring structure may
be prepared, for example, via dehydration of a primary amide into a nitrile. Suitable
adaptation of the nitrile furnishes compounds with heteroaromatic rings, e.g. 1,2,4-
oxadiazoles or 1,2,4-triazoles. Replacement of the amide with aryl, carbocyclyl and

heterocyclyl groups may be performed by analogy.



wa@niodass2As expl ai ned above,

10

WD 2007/ 138242 PCT/ GB2007/ 001024 30 C CONH2 CONH2 C
COCNONC XY CX~FV CX [/XX=N, Y=Oor N

t he conpounds of tPe€r/GB2007/001024
invention are active agai nst3t he hepatitis C virus.
The present invention therefore provides a nethod for
aneliorating a 5 hepatitis Cinfection in a patient,
whi ch rretd nprises adm nistering to sai hpatC@H,

an eff e g amount of a bi phenyl derivati
as defined above, or aR pharpg

ically
a e”salt thereof. Also provi éd

S a thod for

@%ering to said patjient an effegtive amount of a
' of formula (1), yas 10 defi ned above, or a
pharmaceutically acceptable salt thereof. The present

i nvention al so Cpr ovi des a bi phenyl derivative of
formul a a pharmaceutical ly accept

t hgr eof , the treatnment of the hugan or

bod O RQO7/ 138242 PCT/ GB2007/ 001024 4 A SR
m( (Ic) R4 wherein R, R2, R3, f B, n and m

ar defined for fornmulja (1), prov that either
(1) en RL is -Al-LI-All, the noiety / carries a 5
subsgnt uent which is oth than an al kgl group or (ii)
R3 is other than hal ogen or al kyI Preferably, in
option (i), the substituent on " is asingle X/Y
unsubstitut ed / R

A

As explained above, the compounds of the invention are active against the

X=N, Y=0or N

amides

hepatitis C virus. The present invention therefore provides a method for ameliorating a
hepatitis C infection in a patient, which method comprises administering to said patient
an effective amount of a biphenyl derivative of formula (I), as defined above, or a
pharmaceutically acceptable salt thereof. Also provided is a method for alleviating or
reducing the incidence of a hepatitis C infection in a patient, which method comprises
administering to said patient an effective amount of a compound of formula (I), as
defined above, or a pharmaceutically acceptable salt thereof.

The present invention also provides a biphenyl derivative of formula (Ic) or a

pharmaceutically acceptable salt thereof, for the treatment of the human or animal body,
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thereof, and a pharmaceutically acceptable diluent or
carrier. Said pharmaceutical conposition typically

W@owasss2 up to 85 wt % of a conmpound of the i nRENGBRIV7/001024

More 15 typically, it contai¥s up to 50 wt % of a
conpound of the invention. Preferred pharmaceuti cal
conpositions are sterile and pyrogen free. Further,
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cel | ul.ose, égrboxynethylcellulose or pol V|nyI

ﬁ%lf%iyr HB?fgamw%tg f"@é’&ﬂf aﬁ@ma@gﬂtcg theén\@ntlglt ar rre

Ph@infticeutREl SdmpddiGér @iees‘ﬁerﬂé a q?wgah Skl Ehthed ltﬂéci)(ﬁﬁl?&a@euncal
ef f ervyesci nﬁ1 m xt ures; est uffs; sweeteners; wetti n%
IS a

éf@@ﬁf’%ﬂm& (€ Fredryentaen przﬂ Y copiginasoppaprkof the invention whic
|sabstathially pliabRal RGter. I N general , non toxic and
phar macol ogi cal ly i nactive WO 2007/ 138242
PCT/ GBho ornpryndrof thezigventips may be admigistrdrin a variety of dosage
[
Ok R Py W A el e logonges,
ageanyF er oilyysuprsasiensodispersilngowdpreen gramtuiong The ummoendsmgrhe
3@3@@9@% A188s RimifiliciTh 6OBLERM RHAARES &%é%taﬁeosa
elm;ﬁvsmwﬁb( mtr@hnﬁﬁcsladpentsaswnally,msckymalmr ﬂmynfcmrt taa:}mims.
[ ex rose.or. saccharose wth
cer fz&mdé& a5 @E@adm{xmﬁexeﬁ fareP 051%’11:15? tol . Suspensi ons

ne an and
an d effbé sommmndnaqf tianteation a8 t;qﬁratly ésrmufated fexaliddhistration with

AarR e hoeE e SR e dPr Bl ot s sy

contain, together with the active compound, diluents, e.g. lactose dextrose, saccharose,

cellulose, corn starch or potato starch; lubricants, e.g. silica, talc, stearic acid,
magnesium or calcium stearate, and/or polyethylene glycols; binding agents; e.g.
starches, arabic gums, gelatin, methylcellulose, carboxymethylcellulose or polyvinyl
pyrrolidone; disaggregating agents, e.g. starch, alginic acid, alginates or sodium starch
glycolate; effervescing mixtures; dyestuffs; sweeteners; wetting agents, such as lecithin,

polysorbates, laurylsulphates; and, in general, non toxic and pharmacologically inactive
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al cohol . The suspension or solutions for intranuscul ar
injections may contain, together 10 with the active

w@oeovgassdz a pharnmaceutically acceptabl e carriPCT/GB2@7/001024

sterile water, olive oil, eshyl oleate, glycols, e.g.
propyl ene glycol, and if desired, a suitable amunt of
|i docai ne hydrochloride. Solutions for injection or
| b e X sOPM p@lﬁ’z%a@énﬁlcﬂsfoﬁﬂﬁa{do% SR {bhﬁﬁﬁé@h@al Rh&bdidR may
water or preferably they may be in orn1op
dearanpiactuged e bipsvn mamet Korexaaple .y meshyef reiping, gramilating,

on may be used in
conjugg%?%ﬁ%&%ﬂ% ﬁﬁ@ﬁﬁgg ]ﬁ¥%%%§l agents. Preferred
k n own Ligwid disgiersidns foyemd! 9 dininisitatien mexyber yrupseeniultiansfaad on

ailsﬁérf%a‘iﬁé %%I?S}I]}Qée]a({a Cars‘oégx%‘éﬁlbf& Exah@?e, "se[c%fi‘atrgﬁg QF s@Eharose

Zﬁﬂf)glyc@ﬁné%a)d/orﬂwnsdmﬂ/mmahent t her efore typi cal | y
further co interferon.and/ o

Fur t h&PSPERH SﬁP‘g g‘@ﬁltsm?sn?‘/‘%?on&aﬁn br °85f%e& flgf e&‘ampie a'natural gum,
plaa soaheblighate, R0t angiosédliose, eﬁmmymthfyg:elhﬂage apo1yvmy1

n derivative of t
B0 bp St e Ay e L b ST Y CApiRap dgerher
(va)h theh&ivE e6:8pouad.d gharnidcba@ichlly :Ibce;ﬁeﬂﬂie éa(ﬁl)lerﬁe g. sterile water olive
harnaceutlcally acceptable carrier. Qqr

A]‘ls?)t WHrodeptce 8Cq1s 8- proBdeng sliohdps didagired( aasultaﬁa Plﬁﬂ% of
qgﬁ&%@ﬂbMngﬁnH@e formula (1), as defined above, or a
pharmaceutical |y acceptable salt thereof; and (b)
i nt er PelbpnsRtinsetion ¢ AVRFIPHmaY emtajn pngastes, for example, sterile
St ot ﬁfé?é?é{%y fiby {1 YE ﬁltthé‘kon'ﬂ%? stefe! ddBedus S8dt 5RO LaLAL sdttions.
human or ani mal body. A therapeu |ca1ly effective
anpunCopipoends ofrihe Bredens fnveniéon; rayeistuiseshinicgnj urgdion with tkae e

t 0
DS PRl PefonbH RUG 80581 hniyi MASEY a0 it SR
ofbatinie, \slpelmarb |kooqundarux¢@mtelnt=:ofdgpqt1tm@ @hnlcalri\dlcmolOgy

ZFQQ/Za/w]s' %05) %-5/ éi %@a*cﬁr%gcﬁéme%t thé; gﬁgé t&#ng%@' & 'thettr Egmprises

| ect t'd e ' d-sev
dmsﬂase amtiol ritaeirinf Fejhee rthtyplawdt ineertien pfovides a pharmaceutical
adn1n|strat|on Preferably, daily dosage |evels are
FPBRPBIGE BRI EE my per kg of body weight, nore
eef elaibl‘dhynyl desvixiOe O6hd forthuld 9y dptiedkafovel otophirmaceutically

acce%taﬁale salt thereof;
(b)  interferon and/or ribavirin; and
(c) a pharmaceutically acceptable carrier or diluent.

Also provided is a product comprising:
(a) a biphenyl derivative of the formula (I), as defined above, or a pharmaceutically
acceptable salt thereof; and
(b) interferon and/or ribavirin,

for separate, simultaneous or sequential use in the treatment of the human or

animal body.

A therapeutically effective amount of a compound of the invention is
administered to a patient. A typical dose is from about 0.01 to 100 mg per kg of body

weight, according to the activity of the specific compound, the age, weight and



5 The follow ng Exanples illustrate the invention.
They do not however, limt the invention in any way.

WO oorhsse4z egard, it is inportant to under st andpechaB2aoh®o1024

10

particul ar assay used in thggqExanples section is
designed only to provide an indication of anti-
hepatitis C activity. There are many assays avail able

t Qo RS BF A€ sﬁﬂ&:@ 1ol the¥tel Yihe ﬁrﬂg arfll seO&-ﬂﬁBf{ € alsERYhAa hd
any one particular assay 1s

d&eatenihand roete of Sinimsgdw/ E@&Zdﬂﬂy agily magmm@a@ Zném (B to

%@@%@ge@ﬁ@%&rﬁ?ﬁ%ﬂy, from 0.0é to I}IZ% mg per kg of l())ody

{ weight}- ( 4- Acetyl pi perazin-1-yl methyl) - phenylcarbanoyl

]e_stes_erekllﬂeyéoll i%h o %mplgs Xlultrate AL %%ggtl%na %edy éoeﬁott _hOWe%r limit the

5ut@mtmbmhmwwgaﬂbdﬁyk@ﬂﬁnmmZmpﬂth&hn@hﬁﬁﬁmﬂktﬂeﬁﬁﬁ&mﬁ

Y a%sgfy iz mh%é gﬂﬁ %ﬁeytlogi iydgsignpchonty {9 prowde amizdisation of anti-
( Haﬁﬁﬂé C ad:iBthBJ Th&0 rhhangaskadb AR1IANYE toBRfcRhRL s a@%l%ngﬂd a

in dr. \mssurraim room 10 tenperature
f Bye? é‘Py %’f RAFHoplapassay i dierederg agt detraminative.
resultlng colourless precipitate collected by
filtration and dried (576nD).

5' - Ami no- 2' - net hyl - bi phenyl -4-carbxylic acid

[ 4- (4-acetyl - pi perazin-1-yl methyl)- phenyl]-am de
(Internmediate Z) 15 {4'-[4-(4-Acetyl-piperazin-1

-yl met hyl) - pheny[ car banoyl ] - 6- et hyl - bi phenyl - 3-yl } -
carbamic acid tert-butyl ester (572ng) in dioxan
(10m ) was treated with conc
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15

hydrochloric acid (8ml) and the m xture stirred at
roomtenperature for I h. The WO 2007/ 138242

wWEONEB20D7/ 001024 36 m xture was then basifirdr/aBeo07/001024

extracted with DCM The dried organic | ayer was
evaporated and the residue purified on a silica gel
SPE cartridge. Elution with DCM Et OH: ammoni a; 200:8:1
Gl ourl ess gum (300ng). 5 Exanple 1
I perazine-|-carboxylic acid

{4'-[4-(4-acetyl - pi perazi n-1-yl mephyl N/“W
phenylcarba él o - 6- et hyl - bi pheny]|- 3- ani@E/N
(60ng) and N

per azi ne- 1-ca

b

chl ori de, 10 o)
$tirred at rErgmten'perature

g N net hyl rpholine (0.1
m ) for 18h. water (10m was t hen add and the

mi xt\iP& was t hen extracté(liJ Wth DOM The dri ed o ani c
| ayer was evaporated and the residue pu d

silica gel SPE cartridge. Elutio

DCM Et OH: ammoni a; 200: 8: 1 gaye @
(28ng). 15 'H NWR (CDCl 3, 2 O84S+m 4H) 2.22 (s+Fh
4H) 2.38-2.48 (m 5H) 3.02 7H) 3.44-3.48 (m 2H)
3.52 (s, 2H) 3.58-3.66 3Hj 6.85 (d, 1 H 6.92 (dd,
1 H 7.18 (d, 1H)%£3>(dN|2H) 7.44 (d, 2H) 7.56 (s,
1 H 7.67 (d, 2H 7. (d, 2H)833 (s, 1 H 20
Exanple 2 (S)-Pyrrolidine-2-carboxylic acid

{4' -[4-(4-apet yEFpipenaziv- 1-yl net hyl ) -
phenyl car banoyl metlhyl g bi phenyl - 3-yl } - am de
| ntier @.o ad\n}

i dine-1,2-dicarbaxylic acid 1 tert-butyl

25 (29ng) were stirred at roomtenperature in
(3m) containing HBTU (76ng) and N-nethyl
myphokine (0.03ml) for 18h. Water (1 Or) was then
adde and the resulting colourless precipitate
collected by filtration and dried (52ng). This

mat eri al was di ssol ved in dioxan (4ml) and was treated
with conc. 30 hydrochloric acid (8ml) and the m xture
stirred at roomtenperature for 4h. The m xture was
then basified and extracted with DCM The dri ed

dt ybinidcA sesyleniperazin-1exlmed Bt earbameyH Somethyl-pigheryl-du -

C&Qr@axﬁilclahﬁ%ﬁ%utﬁpﬁenca” ridge. Elution with

A mixture of 5'-tert-butoxycarbonylamino-2'-methyl-biphenyl-4-carboxylic acid
(350mg), 1-[4-(4-Amino-benzyl)-piperazin-1-yl}-ethanone (236mg), HBTU
(608mg) and N-methyl morpholine (0.3ml) in dry DMF (5ml) was stirred at room
temperature for 18h. Water (10ml) was then added and the resulting colourless

ouM ess foa

precipitate collected by filiration and dried (576mg).

5’-Amino-2’-methyl-biphenyl-4-carbxylic acid [4-(4-acetyl—piperazin-l-ylmethyl)-
phenylj-amide (Intermediate Z)
{4°-[4-(4-Acetyl-piperazin-1-yimethyl)-phenylcarbamoyl]-6-methyl-biphenyl-3-yi}-
carbamic acid tert-butyl ester (572mg) in dioxan (10ml) was treated with conc.
hydrochloric acid (8ml) and the mixture stirred at room temperature for 1h. The
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DCM Et OH: ammoni a; 200: 8:1 gave a col ourl ess foam
(16ng). WD 2007/ 138242 PCT/ GB2007/001024 37 1H NMR
BE4/GB2007/001024
2.04-2.18 (mts, 5H) 2.29-2.38 (m 4H) 2.84-3.06 (m
2H) 3.36 (t, 2H) 3.43 (s, 2H) 3.53 (t, 2H 3.72- 3.80
(m,1H 7.15 (d, | H 7.24 (d, 2H 7.31 (d, 2H)

%higﬁh_r% 'w%? tléegd b%ﬁ_%d %rﬁ%:()((h%’c edzghh BeRR Thd: dr%@or&ar%@!a@/ér was
(d%)apE’sa‘[edJJamdﬂtheereﬁlduapbnﬁqd orca attical gel SPE cartridge. Elution with

el i 2BOREH Agle s Pauis i fyooma .

Exanpl e 3 was prepared as described for Exanple 2
except that (R) 10 pyrrolidine-1,2-dicarboxylic acid I
traoplatlyl ester was used. The title conpound was

| £l A &PJ QtHok@sSach dhERn
1. 62- 1}@{;,41?& mooH) 1 Osﬁmgaco(’iﬂm[‘(%n%}ryom;b 04- 2(141335?%240)

aﬂgenyzalzlen@ygsﬁ '@ﬁﬁhylthu)hznm 8®idem " 2H) 3.36 (t, 2H)
343(3,2H)353(t 2H)372 380(m1|—|)715(d
H) 24 (d, 2}—? 31 7.41- 7.59
(I@ternresl (80ra0) ard 4719 hsé pﬂ}?r%enei Cﬁfb@y f?h'?%d 1 H)
m%lﬁor‘]des(Mmg werehytlwred at room temperature indry DMF (3ml)

am no- acet yl am no) - bi ){ -ca
rdmvtgnhmg Pﬁmeﬂlﬁytn(atptad@ﬂ (Q-1mpy fpr 18h. Water 10ml§Jwas hen added

el & L%%Qh)e RAGOYEY Wit BER. £Re BNEIBIRNTE 1908 was
P epie peaFRLRY DO, §

s descr 2 except that_(tert-
behtapoyaiad lmadyhe residugl melﬁem ol aeatlmal ae! §PECafisis oasEgtionryish

D ERGARAg 4om0. 4 0L 8oy BsSleyEaR, | 02
2IEBRUNER SEDCIR Sh2IDE2s 4, 416) 2 BEs S0 241) 4,89 2219 (75,585 X2 s
EI}‘ {‘ (ng&‘)zior’g% %07’32%3%3;3&]]@&%)9]8@% H?%_&‘édd 1H)

78%( 9' )’2 d, 3H)(B44 Ud, 1H) 9.580(s( $+) L6F)(d, 2M) 7.92 (d, 2H) 8.33
007/ 138242 P / GB2007/ 001024 38 cj COREt crJOREt  NH2

-
2
HISYRH)

Example 2

(S)-Pyrrolidine-2-carboxylic acid {4°-[4-(4-acetyl-piperazin-1-ylmethyl)-

phenylcarbamoyl]-6-methyl-biphenyl-3-yl}-amide

Intermediate Z (60mg) and (S)-pyrrolidine-1,2-dicarboxylic acid 1 tert-butyl ester
(29mg) were stirred at room temperature in dry DMF (3ml) containing HBTU
(76mg) and N-methyl morpholine (0.03mt) for 18h. Water (10ml) was then
added and the resulting colourless precipitate collected by filtration and dried
(52mg).

This material was dissolved in dioxan (4ml) and was treated with conc.
hydrochloric acid (8ml) and the mixture stirred at room temperature for 4h. The
mixture was then basified and extracted with DCM. The dried organic layer was
evaporated and the residue purified on a silica gel SPE cartridge. Elution with
DCM:EtOH:ammonia; 200:8:1 gave a colourless foam (16mg).
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- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -

w@eloayd2wz aci d et hyl ester PCT/GB2007/001024
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20

25

5' - Ami no- 2' - et hyl - bi phenyl -3#-car boxylic acid et hyl
ester (737ng) and 5 triethylanmne (0.81 nl) in dry THE
(30m ) was treated with cycl opropane carbonyl

c*lH NMRiectﬁcOlg,?@nmez 117he(mnzn) Yrey-a$ (Biv-s rsteptz 84-201f+s, 5H)

%%ﬁﬁ@ﬁ%ﬁséé@ﬁm 0 Tk DA B b Adat ket
3@@0 @ﬁM!H 95% ' ﬁ-@ 004 '2¢1)|789’le{? !éﬂ??%heﬁclﬂ/rﬁpﬂqfi? 69 (d,

givin sol i
ZHYC %K%m%a@?e@ambag' ooy > et hyl -bi phemyl -4-c
arboxyl ic acid (Internmediate Y)
- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -
xonpieidc acid ethyl ester (620ng) in ethanol (30m)

. 1
R Pé?%?@?: B R R Sl ety
avignyloar ba oyl methgbbiph e 3-yThamides ul t i ng precipitate
t
2 PR s s R PR B B ot IR 4. o
ripovojitine- 1aZ -dibagtdxylic axsd! ertert Batyl ester was used. The tltle compound
5' - Ami no-2' - et hyl - bi boxyl d et hyl
e‘%?%ﬁso%%ﬁg’;‘r%%ﬁﬁ”%fg §15258b a5 por 30071 003004 39
t%-ﬁMR/(C&EUI{)qi@,eﬁ)(@GZﬂ 7g1 ,12R1) dr84-T BIEE ( m%mjrl)l) 204-2t 1&mib-ex] 5H)
cycl o n rbon
G SR M ARG A s S g o 72
then (mt, he) ‘ﬁQB\(@ntH)WﬂM ey 2pn7aded, 2fhe sepiTya, :857.59 (d,
part|t| ned ueous . potassium car bonat e and

o 798 &H)@dz%ﬂsgéﬁfg 67d§etHlas t hen evaporated 5

giving a sticky brown foam (1.19).
- (Cycl ohexanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca
ripaled acid

2°-Methyl-5’~(2-methylamino-acetylamino)-biphenyl-4-carboxylic acid[4-(4-acetly-
piperazin-1-ylmethyl)-phenyl}-amide

Example 4 was prepared as described for Example 2 except that (tert-
butoxycarbonyl-methyl-amino)-acetic acid was used. The title compound was
isolated as a colourless foam (29mg)

'H-NMR (CDCls, 8) 1.98 (s, 3H) 2.13 (s, 3H) 2.30-2.37 (m, 5H) 2.40 (s, 3H) 3.24
(s, 2H) 3.36 (t, 2H) 3.42 (s, 2H) 3.53 (t, 2H) 7.15 (d, 1H) 7.23 (d, 2H) 7.29 (d,
2H) 7.39-7.46 (m, 2H) 7.60 (d, 2H) 7.82 (d, 2H) 8.35 (s, 1H) 9.20 (s, 1H).
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(I'nternedi ate X)
- (Cycl ohexanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca

WO beybs2e2 aci d et hyl 10 ester (crude, 1.1 ) iPCEGB2a0WGI001024

(30m) and 2M NaOH (15ml) wa8 stirred at room
tenperature for 18h. The m xture was then acidified
and the ethanol evaporated. The resulting precipitate
was col | ecte O Eiltration and dried 64@@9@. 15

- bi phenyl -

panecar bonyl - am no) -

40 azi pd1-yl methyl ) - phenyl ]
-am Internediate Y (50ng) any

4- (4NH,i f | uor omet hanesul f onyl - ppRer agi n- 1-yl net hyl ) -
phenyl am ne (52ng) were stirred atYfroomtenperature
for 18h in the presence 20 of EDACH(29nmy), T (21
ng) and N-net hyl norpholine (0.035m) in dry (1
m). Water (6o0) was ths aelQed and the resulting

col ourl ess prC|p Il ected by filtration. This
mat er i al_swas A fle ViNR'prep  HPLC met hagrA,_-CO,H
Pure fr bns onbl ned and reduced in vaguo |@

d, 4H)

'7.46-7.52 (m 3H) Z7.68-7.75 (m4H)
H) 820823 (d, 2H) 10.43 (s, 1 H) 1052&51H)

L S 643 Exanple 6 30

5' -(Eﬂ;cl ohexanecar bonyl - am no) - 2' - net hyl - b\gﬁenyl -4-ca
rboxy®ic acid [4-(4-

trifluoromethanesul fonyl - pi perazi n-1-yl met hyl ) - phenyl ]
-amde This material was prepared as Exanple 5 except

thaCydiopepaksdh oty Xaniis)-2rsmethyl-Bipleryl Ul @rboxyfio ued eibester

A naes g R RED bR R - aaqgmrﬁg BER Coier 17 547g) apg

1
gﬂ%tgyi)anﬂn F&)é‘nﬁlgm(dfgﬁfﬁ)F @Oﬁ@)’\ﬂas;tgeé?tég g&ﬂ%w o?cl%grop@he H)

-pagflgzrryl g@jorcqiﬁ $-6ml). 7T-he mlxgtge wgsstired abfgog1 @gn;zqgatgpb for 18h
Srdanés the oM 34s €vapbiutddCiie résiifuswh® partiioned between

water and DCM. The dried organic layer was then evaporated giving a beige
solid (820mg).

5°-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid
(Intermediate Y)
5’-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid ethyl
ester (620mg) in ethanol (30ml) and 2M NaOH (15ml) was stirred at room
temperature for 18h. The mixture was then acidified and the ethanol
evaporated. The resulting precipitate was collected by filtration and dried
(560mg).

5°-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid ethyl ester
5'-Amino-2'-methyl-biphenyl-4-carboxylic acid ethyl ester (737mg) and
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Exanmple 7

- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -
PCT/GB2007/001024
met hanesul f onyl met hanesul f on34 - pi perazi n-1-yl nmet hyl ) -p
henyl]-am de Internediate Y (50ng) and
4- (4- met hanesul f onyl net hanesul f onyl - pi perazin-1 10

%/tggﬁ\tgta\gltuh? g@ fSﬁY\l)ﬁ‘rﬁTUfyeT }GI5@3!EI)I) Wwas @reéfddf\?lﬁg%&ioﬁegém carbonyl
u or resence o

mbggf ctez@r?g%mlm@erw&trﬁwa%vg% 8f fa98" feFreA@inie for i for %gﬁ ahg then
ONE solvefit Was \é\éép%rat(e@”me MaRIU s M%e@%tﬁl@% aqueous

resulting colourl ess&l\frecléltate col | ected by
f@qt@ss%wm@ﬁrbmﬁt%amﬁbp diheaigdrganiplavet vasl thane vapeigied

4719 Y fy@actions conbi ned and reduced in
\};gcuga{% y ed(?maoye 11{25130' id 15 (17ng). 'H NWR

(DMBO, (5) 0.78-0.81 (d,4H) 1.75-1.80 (m1H 2.21

(5 Gilpdrelnbedonl T thoy 2 Jeb Hithoty il cobeiicyer
7(Im@rme8maté K)2H) 8.01-8.05 (d, 2H) 10.24 (s,1 H) 10.33
S Fulbrereeaony san PP 2 ey PR carbrie At o
réﬂﬁrydcrlm?dlw) ﬁrﬂetﬁﬁnol (30r|nlf) and I2M NaOH (15ml) wasI stlrtrerd allt room
nmet hanesul f o anesul f o - pi.per nme
HEIAETS0iR @8 T it v e BuRERE A0 e BN ¢
exRfpatbdarhd Risaring @revitadé was colisetbd BRAbfiliFakort aﬂid éried
c@%ound was isolated as a yellow solid (18nmg) 1H NMWR

@395) 1.04-1.74 (m5H 1.74-1.82 (m5H) 2.20-2.22
(s 3H 2.35 (t,1 H) 2.46-2.51 (m4H 2.71 (s,3H)

3.19-3.31 (m4H) 3.51 (s,2H) 5.28 (s,2H) 7.29-7.32
(rxampled.48-7.59 (m4H) 7.77-7. 80 (d, 2H) 8.01- 8 05

{ &€ ofiroifinelabdutbntindi S nbeiiyk Bhosty Bhedrbodpiidaciie-(4-

Eiiflysiremethanesulfonyl-piperazin-1-ylmethyl)-phenyl]-amide
glrntéor)%geﬁlhég@ gg(lgﬁﬁ‘\?z QQAPW LISk SHR&thAnesTROAYLpi D BRI Indbtrfyl)-
bmqnyjampe ,ﬁ&rag) were-sfired eh{jaom ferapsraiureifardéh in the presence
4_ ﬁbgﬁd@%ﬁ) TR g?‘? @%d N- n%eﬁchYI morﬁhollr\e (0. 035ml ) in dry DMF
(1ml). Water (6ml) was then added and the resultmg colourless prempﬂate
collected by filtration. This material was then purified via prep HPLC method A.
Pure fractions combined and reduced in vacuo to yield 50mg of a tan solid.
'H NMR (DMSO, &) 0.98-1.00 (d,4H) 1.94-1.96 (m,1H) 2.40 (s,3H) 3.55 (m,2H)
3.73-3.84 (m,8H) 7.46-7.52 (m,3H) 7.68-7.75 (m,4H) 7.95-7.99 (d,2H) 8.20-8.23
(d,2H) 10.43 (s,1H) 10.52 (s,1H)
LCMS- ES+ = 643

Example 6

5°-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-
trifluoromethanesulfonyl-piperazin-1-ylmethyl)-phenyl}-amide

This material was prepared as Example 5 except that Intermediate X was used.
The title compound was isolated as a tan solid (90mg)
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5 (45ng) were stirred at roomtenperature for 18h in
the presence of EDAC (35ng), HOBT (23ng) and N-nethyl

woreooghss2zene (0.037m ) in dry DMF (1 m). \Wat ePCT/6B2007/001024

was then added and the resul4d ng col ourl ess
precipitate collected by filtration. This material

was then purified on silica gel. Gadient elution of
O'H MR [DORSE: SH! adatodd @n,380) 8:65-1.77 DENH\E20-3(M2i (5 SH) B2

(b g ls PR 5s R Ry ot SR 1 e Y5y
(8D, 2) 8.954-8L0F &, 21) 9.85/(s,2HP1068,(8HMH) 2. 24-2. 27 (m 2H)
; 4H) 3.33 (m 2H) 3.48 (m4H) 7.23-7.32
W%Eg 48&}7 56 (m4H) 7.75-7.79 (d,2H) 8.02-8.05
(d,2H 10.21 (s,1 H 10.30 (s,1 H 15 LCMB- ES+ = 539

Exarrpl e 10
eI ohexanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-ca

r?Q@éElbﬁro@ﬁh&a{‘lfongrﬂammo)-z’-methyl—blphen 1-4-carboxylic acld [4 (4-

but yryl pera2|n 1- yI met hyl ) -phenyl’] -amde 20 T
%PP%P émmhepw wﬂylﬁtwlevlme@xbﬁwnxlhamlde

I -

Y A o TR TR orr

Q/lrggﬂwl)%nepylamnge (59;2@.) wesd siirrgdiad) roomsgmpegdurerfoHgh in the

]pré%%c(e f%éﬂlgc 7722‘%1@)% &‘g@@) (aéd gﬁ;n(egwglﬁo p’ﬁoﬁﬁs £0.8%0mi)

7n 26y DVEE(1(nh). S¥Hte7(651) Was thepradtiel and79e TesBBingdoRidyless
& 2opida fﬁne%?%élgy fihtih. Fhid Ratri wdftridh dutmda e gr&hPipLC
Sheth6y ¢. Gprefpactzna chmbirledaaridne)u@d inebys idyipkienydiiodwlid

a( 20x¥I ic acid [4-(4 30
g yryI pi perazin-1-yl net hyl) - phenyl ] -am de.

|1nmmme(cu)m© &) @.38001 @MH) 1.75-1.80 (m,1H) 221 (s1H)246—251

4- (4- but - 1- hen mne
GBS B FE Bt B 45 Al 2h et S Poe
pﬁ@@@ﬁ% )qt76EPRG M@-@@QWé@@?&r@HW@Z@%@Q@M@%Q%H 42
HOBT (23rrg) and N-net hyl norpholine (0.037nl)
I\ggyEﬁf/F 2P m ). water (6n) was then added and the
resultlng colourless precipitate collected by
filtration. This material was then purified on silica
defamptp &di ent el uti on of O-

5°-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-
methanesulfonylmethanesulfonyl-piperazin-1-ylmethyl)-phenyl}-amide

This material was prepared as Example 7 except that Intermediate X was used.
The title compound was isolated as a yellow solid (18mg)

"H NMR (DMSO, 0) 1.04-1.74 (m,5H) 1.74-1.82 (m,5H) 2.20-2.22 (s,3H) 2.35
(t,1H) 2.46-2.51 (m,4H) 2.71 (s,3H) 3.19-3.31 (m,4H) 3.51 (s,2H) 5.28 (s,2H)
7.29-7.32 (m,2H) 7.48-7.59 (m,4H) 7.77-7.80 (d,2H) 8.01-8.05 (d,2H) 8.36
(s,1H) 9.88 (s,1H) 10.35 (s,1H)

LCMS- ES+ = 667



20% DCM Et OH: anmoni a; 20: 8:1 in DCM over 30m ns gave
the title conpound 5 as an off-white solid (28ng). 1H

WORR7(BREBD, 6) 0.63-0.66 (m4H) 0.83-0.85 (d, 6PT/GBB®7/001024
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(m1l1H 2.06 (s,3H 2.19 (m4H) 2.70 (m1 H 3.18
(s,2H) 3.33 (m4H) 7.08-7.17 (m3H) 7.33-7.41 (m4H)
7.60-7.64 (d,2H) 7.86-7.90 (d,2H) 10.05 (s,1 H 10.15
(%xja e 0 LCMS- ES+ = 539 Exanple 12

Cnili%l ohexanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-ca
r tﬁo-,((]yqlgprgpmpcpmo@yl amino)- 2’-methyl-b1phenyl-4-carboxyhc acid [4-(4-

siﬁl?}q?; I t henyl ] -am de. 15
Thi's F%’rﬂf% Ip\ilavgﬂﬂtﬂyl%gﬂélgﬁ MI p npl e 11 except that
| Hotermediatet ¥ ( 5Om@)sandLﬂs-éldbut7tyd}plpetaza1 -t-girpethpig-phasylamine

'%%éﬁéfﬁe?es%ﬁ%ﬁ% 1598 4 FagB e agnYET 16 TS Bigal)
2 (35mg), eHCB;; zari@amdaz r71(a7tm)§ @orﬁh@((ﬁng}((glol’»ﬂ;ﬂ) 30BEDRIFSA )
(e i3y ot eesighoging festing' QlcLitepe 5P e palpcred
1be3ﬂirat(oa Thislmat&nds-wdsSerr pbiffled cEKﬁI‘&é Iléréﬂﬁent elution of 0-
agg&%ﬁl\@ Egcgﬁ%rr]\frﬁgl%g%%l mT)EM)over 30m|ns gave th Q %trl]e Ic;c_)mbound

a@steytbn@op@(mg) 1- yI nmet hyI ) - phenyl ] - am de.

I qﬁi%l\ﬂ%ﬂbﬁsc&l D& Eg'grﬁhnw'ﬂ)s@ BG10) 9% fSh) (1efHA-HE6 (g.2bbg)75-

el Es @h, i H) 91 U4 LBPGH S @369@ 14H 3%@ 2H) 3.48
preseﬁie ?)f Ha@rsl_go (64 X I-lg? Gjﬁ%h 51 e(m
( Mgt -§34 r32dffy3ltbk/ﬁ4(3*1 m4Wt7e7r516 (9 zwag Oztfh@ﬁ (d,2H)
aq@eg §q¢4)t1@%d§%tl ng colourless precipitate

| ect ed trdtion. This material was then
pl!l-lQM$ @Sf/r—dﬁ@r ep HPLC method A. Pure fractions
conbi ned and reduced in vacuo to yield 24ng of an
off white solid. WO 2007/138242 PCT/ GB2007/ 001024 43
EXRWIRIG(UMSO b) 0.78-0.80 (m4H) 1.75-1.77 (m1 H)

8
ikl bnbPusib Suhir ot By Gy igic atid 10
7 bmyryl ﬁiser(admwln&tﬁyl)-ﬂxe@ﬂrl](mﬂw 8.24 (s,1H) 10.25
( ﬁ'h!s'_lgwatlegal?’v:\i’as( Sr’e%gped as Example 9 except that Intermediate X was used.

The title compound was isolated as a tan solid (80mg)

'H NMR (DMSO, ) 0.90-0.96 (t,3H) 1.28-1.50 (m,4H) 1.53-1.56 (m,2H) 1.59
(t,1H) 1.78-1.86 (m,4H) 2.24 (s,3H) 2.28-2.34 (m,2H) 2.36-2.56 (m,4H) 3.37
(s,2H) 3.51 (m,4H) 7.26-7.36 (m,3H) 7.51-7.62 (m,4H) 7.79-7.83 (d,2H) 8.05-
8.08 (d,2H) 9.85 (s,1H) 10.34 (s,1H)

LCMS- ES+ = 581

Example 11
5’~(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-
isobutyryl-piperazin-1-ylmethyl)-phenyl]-amide.

Intermediate Y (50mg) and 4-(4-butyryl-piperazin-1-ylmethyl)-phenylamine
(45mg) were stirred at room temperature for 18h in the presence of EDAC
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acetyl - pi perazi n-1-yl met hyl ) -ghenyl | -am de. 10 This
mat eri al was prepared as Exanple 13 except that
Internmedi ate X was used. The title conpound was

|9 PR N AR ol o3 oM 2O o

( Ve (6nH) as thenaddedar@izhe réisblt(ng] oﬁlwbur[ésé Bre(di‘pli‘éw calleéfed

( §Y3Matibing i mierdlvaidind dined of siicRigelhg selsn hfion of o-

L CNE%: DEMEtOIﬁ:E&m@iéMO:Bmﬁgﬁg:ﬁgeﬁﬁ%nmsgmﬁgge g!@@&npound
J 0O .,0ON

Dae A Tadle #le @838 7/ 001024 44 {4"-

[4 (4-Acetyl -pip erazin-1-yl nethyl) - phenyl car barrgyl]

¢ eH IR RIS e 55085 (o 62 mTE 2.06 (5,31

5'2-1toe(id, 4%2 cmx&mrbpmé 2P B3 (4t HO8STVEL (AO%M) PlsRlERM

yl-4- ca I|c acid ngg

) G 04 2hBy 565 3BARar 400551 H IRl )

LCMS- ES+ =539

Example 12
5’-(Cyclohexanecarbonyl-amino)—Z’-methyl—biphenyl—4-carboxylic acid [4-(4-
isobutyryl-piperazin-1-ylmethyl)-phenyl]-amide.

This material was prepared as Example 11 except that Intermediate X was
used. The title compound was isolated as an off-white solid (64mg)

'H NMR (DMSO, &) 1.02-1.05 (d,6H) 1.29-1.48 (m,6H) 1.79-1.87 (m,5H) 2.25
(s,3H) 2.55-2.57 (m,4H) 2.90 (m,1H) 2.35-2.38 (s,2H) 3.52 (m,4H) 7.27-7.37
(m,3H) 7.52-7.63 (m,4H) 7.80-7.83 (d,2H) 8.06-8.09 (d,2H) 9.86 (s,1H) 10.35
(s,1H)

LCMS- ES+ = 581

Example 13
5’-(Cyclopropanecarbonyl—amino)-z’-methyl—biphenyl—4-carboxylic acid [4-(4-
acetyl-piperazin-1-ylmethyl)-phenyl]-amide.

Intermediate Y (50mg) and 4-(4-acetyl-piperazin-1-yimethyl)-phenylamine
(40mg) were stirred at room temperature for 18h in the presence of HBTU
(64mg) and N-methyl morpholine (0.040ml) in dry DMF (1ml). Water (6ml) was
then added and the resulting colourless precipitate collected by filtration. This
material was then purified via prep HPLC method A. Pure fractions combined
and reduced in vacuo to yield 24mg of an off-white solid.
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15

5 (176ng), EDAC (144ng), HOBT (102ng) and N net hyl
nor pholine (0.016m) in dry DMF (3m) was stirred at

wo cwmiseaper at ure for 18h. Water (6nl) was t hepCT/asd@d001024

and the resulting tan solid gollected by filtration
(462ng) LCMS- ES+ = 613 10
5'-Am no-2'-trifl uoromet hoxy- bi phenyl - 4-car boxylic

PO bR m IRl
1281237 (ImuéHbi‘réBH&ZEl) 3 mediy] 7.28+. %/2 @Eﬁb'a\r'ﬁ@ ééﬁtﬂm 4H

)
G TrA RPN S e I 2EB D BB T Lo
tlePp8r BBdir=edbflor 2h. 15 The nmi xture was then evaporat ed
and the residue partitioned between ag sodium

bi carbonate and ethyl acetate. The dried extracts were
tEEmmpie/apor ated giving a beige foam (316ng) LCM5- ES+

5 AR Saraae BB ebery t berdaci b
pleefy)-pipér2zai-Deiydth@)-phérl]-amide.

[4-(4-acetyl - pi perazin-1-yl net hyl)-phenyl]-anm de 25

5 -Am no-2'-trifluoromnet hoxy-bi phenyl - 4-car boxylic

aHis! mafer(A nas tedar@d BEEREMPrel 13 é&o@pt tmal %téi’ﬁ@@}été xXaf@gle
(35rrg_35|n dry ImM) was treat

Mpepr H%%%W%W%‘ﬁf"&ted(@ﬁ msﬁm)hltsﬁehd (25mg)

dH RO @ISO Y] amings &1@595‘%@1 85 pﬁ asrll—gniﬂgjagsi(seahpgﬁézo (s,3H)

StlffEd at roomtenperature or

RApOraleB32-2138 (Medlil 83 (Mefdd t%‘b&](%ﬂ) f.26d - Th(neyBH) €48-
t i@:.20: 8:1
e (R et Ao et G 6

dfGMamESe =43, d (11rTg) 1H NMR (DMBO, 6) 0.83-0. 85

(d, 4H) 1.79-1.81 (m1H 1.99 (s,3H) 2.31-2.38 (m 4H)
3.43-3.48 (m4H) 3.48 (s,2H) 7.29-7.32 (m 2H)

746749 (le) 763V\DZQ§)7
79 3
. , 8% g (&' zlo (m "

81 5 Exarrple 1
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W 400043828t I

- (Cycl ohexanecar bonyl -am no)-2' -tri fl uor onet hoxy- bi p
henyl - 4- carboxylic acid
- pi perazi n-1-yl met hyl ) - phenyl ] - amP@E GBI 501024
mat eri al was prepared as Exagpl e 15 except that 10
cycl ohexanecar bonyl chl ori de was used. The title
conpound was isolated as an off-white solid (28ng) 1H

A A MBS X
Hyl-ByB 8aflmniielpcid t@9-bnfydestéd, 2H) 7. 44-7.45 (d, 1H)

& %%t%r o8 st erahlfotpbtphyii e ithboffalo Bt g

ESsboxyli28cid (300mg), 1-[4-(4-Amino- benzyl -piperazin-1-yl}- ethanone

fg&%}% REDECPLARY, Dof 10857 Svd RTMARY RORASINE 016l in

5:{rt Bmlm@-nﬂ ) waektliyéd bi pbenghpératarcliox ydh.ovater (JBngb gk then

(6959 a9 R fHsLipPDh BE! soleed bydlgon (262md)”

Tondresykesizotri azole (826ng) and 1l-ethyl-3-(3-(dim
et hyl am nopropyl ) carbodiim de hydrochloride (1.179)

indry DM (30m) was stirred at 20C for 18h. Then the
(VA iR §-2’- M ARGo e ) x B fh HeBfI-4- &b Sy fic Rieddt (4 3(4-A & ¢l-piperazin-1-

bet ween wat er and di chl oromet hane.” The dried extracts
wainethgl-phendt-amidend t he residue purified on silica

g@" 4 aEAcEeltth*r{@ga% tﬂlr%et%@%&@ﬁe%amayﬁ liscthhQsroneiwRye

colourless so
zblphmuh@{yl}start(am|n@pplrt@trt-|b|mi3&e§'t|er Fdzg) was dissolved in DCM

LR DR BRI a0 Bt L Sbf IR BRRA e n.
Arheanixbwny Mias th?n'u evapongted aBo tlmtesrduemadrtg)onwabegmam@cu
Lo e T A s
ayning b¢>e'§ﬂEfomq31emgporat ed. The residue was acidified

he_resultant col ourless precipitate collected by
ﬁ'l%%é‘???’)‘ d dried (1.98g). WO 2007/ 138242

PCT/ GB2007/001024 46 Op / I NJ OHNJN\I \lI ~ NJ

NJ

Example 15
5’-(Cyclopropanecarbonyl-amino)-2’-trifluoromethoxy-biphenyl-4-carboxylic acid

[4-(4-acetyl-piperazin-1-ylmethyl)-phenyl}-amide

5’-Amino-Z’-triﬂuoromethoxy—bipheny1-4-carboxylic acid [4-(4-acetyl-piperazin-1-
yimethyl)-phenyl]-amide (35mg) in dry THF (1ml) was treated with
cycpropanecarbonylchloride (0.015ml) and diisopropylethylamine (0.048ml). The
mixture was stirred at room temperature for 18h and was then evaporated. The residue
was then purified on silica gel. Gradient elution of 0-20% DCM:EtOH:ammonia;20:8:1
in DCM over 30mins gave the title compound as an off-white solid (11mg).

"H NMR (DMSO, 8) 0.83-0.85 (d,4H) 1.79-1.81 (m,1H) 1.99 (s,3H) 2.31-2.38
(m,4H) 3.43-3.48 (m,4H) 3.48 (s,2H) 7.29-7.32 (m,2H) 7.46-7.49 (d,1H) 7.63-
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2' -Methyl -5' - (4-nor phol i n-4-yl -benzoyl am no) - bi phenyl -

wd2wanksyyl ic acid [4-(4- PCT/GB2007/001024

10

15

20

25

30

acetyl - pi perazi n-1-yl nmet hyl ) -qghenyl] -ami de 10 A
m xture of Intermediate W (42ng), EDAC (19ng), HOBT
(14mg) and N- net hyl norpholine (20ng) in dry DWW

bV P A AR B o0 s

stTi0 ) roomtenperature for 18h. Water (6nml) was
th 'déj§ = theresulting colourless precipitate
ccl)"l%mlecte by filtration. This naterial was then
purified via prep HPLC nethod A. 15 Pure fractions

% £ @nd reduced in vacuo to yield an off-white

o) hﬁb(& 1H NVR (DMSO, 6) 1.99 (s, 3H) 2.25 (s,
31)- (ch&ﬂre&alﬁaﬁal(hﬁhy%m& 2’5trf;'lu3§)rﬁéﬂlox2y4l_igﬁ)7 - c&rlﬂ&efﬁﬂhcld

6H) 3.74-3.76 (m 4
3Eg'(E%egﬂrpﬂ?%é‘?‘d:Sﬂ%th’ﬂ)ﬂe‘?ylkem{‘?ﬁ 4H) 7.89-7.93 (d,
2H) 8.04-8.07 (d, 2H 10.01 (s, 20 1 H) 10.34 (s, 1
Hé_ LCVMB- ES+ = 632 WO 2007/ 138242 PCT/ GB2007/ 0010_24
47 htg mareriapwasspregargcps Expmply dpexgpeithal nyo 1~ 1) O
Ocpclokex¥nkcabbnchiofdidwhs Lis&d. OrheFitle\conpatind was isolated as an
off-white solid (28mg)
"H NMR (DMSO, 5) 0.99-1.24 (m,2H) 1.26-1.45 (m,4H) 1.68-1.85 (m,4H) 1.99
(5,3H) 2.31-2.51 (m,4H) 3.43 (m,4H) 3.48 (5,2H) 7.29-7.32 (d,2H) 7.44-7.45
(d,1H) 7.59-7.63 (d,2H) 7.73-7.79 (m,3H) 7.88-7.89 (d, 1H) 8.05-8.08 (d,2H)
10.13 (s,1H) 10.35 (s,1H)

LCMS- ES+ =623

2’-Methyl-5°-
5’-Amino-2’-methyl-biphenyl-4-carboxylic acid ethyl ester (2.15g), 4-morpholin-

4-morpholin-4- -biphenyl-4-carboxylic acid ethyl ester

4-yl benzoic acid (1.27g), N-methylmorpholine (2.05ml), 1-hydroxybenzotriazole
(826mg) and 1-ethyl-3-(3-(dimethylaminopropyl)carbodiimide hydrochloride
(1.17g) in dry DMF (30ml) was stirred at 20C for 18h. Then the DMF was
evaporated and the residue partitioned between water and dichloromethane.
The dried extracts were evaporated and the residue purified on silica gel.
Elution with 1-2% methanol in dichloromethane gave a colourless solid (2.4g)

2’-Methyl-5’-(4-morpholin-4-
(Intermediate W)

-biphenyl-4-carboxvlic acid

l-benzoylamino

2'-Methyl-5’~(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid ethyl
ester (2.4g) was stirred in a mixture of THF (25ml) and 1M sodium hydroxide
(50mi) at 100C for 4h. The mixture was allowed to cool and the THF was
evaporated. The residue was acidified and the resultant colourless precipitate
collected by filtration and dried (1.98g).
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ester A solution of (3-brono4d- nethyl -phenyl)-carban c
acid tert-butyl ester (3.4g) and

4,4,5,5,4 4 |5 /5 -octanethyl-[2,2']bi[[1, 3, 2] di oxabo

ralanyl] (4.5g) in dry DV (55nl) was treated with
pot assi um acetate (5.8g) and
(di phenyi phosphi nof errocene) pal | adi um di chl ori de

(650ny) and was heated to 10 80C, under nitrqge f
16h. The rrix_t re was evaporated and _theOreW\N/oH
0

purifed gn ica. Gradient elution wit - 209 N
(4AE{ OAC xar?is’jl i n Hexane 10 ffi nsNgave an k/ \H/
of f~abi 30l | .509). WD 200%/ 13824 :
P( 12552 48 1H NMR 1A02 -1. 040

(s Ns,9H) 1.330 (s 6H D, (s, 3H)

6.90) (d 7.20 (s,1 H) 7.65! (s, 9.05 (s,1 H

ul fonyl - 2' - et hy
| - bi pyenyl - 4-carboxylic 5 aci d.o[4- Met hyl
-3-(4,4,5,5-tetranethyl -[ 1,

3, 2] di oxabor ol an-2-yl ) - phenyl ]-carbam c acid

tert-butyl ester (200ny),

4- br onp- 2- net hanesul f onyl - benzoi ¢ acid (167ng),
c@éﬁ”ﬂﬂlﬁcér bonate (390ng) and

t PLYRHIyRS L%Q%?ﬁ%%hiﬁ)a@ﬁhb%klﬂg%ﬁg-zgﬁmox!yﬁc adl@{4£{-

(2ml) and was heated to for 25mns In

t Hetyhipinesaryd -yimethyhphepyll-amidenas evaporated and t he

residue purifed on silica. Gadient elution of
35-100% DCM Et OH: ammoni a; 20: 8: 1 in DCM over 35m ns
qaveixigre ahinfesmeiate B0MMO) LEIAC (ESRg): HEBT (14mg) and N-

methyl morpholine (20mg) in dry DMF (2ml) was treated with 1-[4-(4-Amino-
benzyl)-piperazin-1-yl]-ethanone (23mg) and was stirred at room temperature
for 18h. Water (6ml) was then added and the resulting colourless precipitate
collected by filtration. This material was then purified via prep HPL.C method A.
Pure fractions combined and reduced in vacuo to yield an off-white solid
(28mg).

'H NMR (DMSO, 8) 1.99 (s, 3H) 2.25 (s, 3H) 2.31-2.38 (m, 4H) 3.25-3.28 (m,
4H) 3.43-3.48 (m, 6H) 3.74-3.76 (m, 4H) 7.02-7.05 (d, 2H) 7.29-7.32 (d, 3H)
7.52-7.55 (d,2H) 7.74-7.80 (m, 4H) 7.89-7.93 (d, 2H) 8.04-8.07 (d, 2H) 10.01 (s,
1H) 10.34 (s, 1H)

LCMS- ES+ = 632
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el utj onof 0-30% ) mmnl a; 20 8:1 DCM over
35m Nggayé a tan soI CE%K:GZS 25
5' - Ampno- 8- et hanesulf nyl rret hyI he yl -L-car box
ylic acid [4-(1, 1-di oxo-

1lanbda*6*-t hi onor phal i n-4-yl et hyl ) - phenyl ] - am _de
{4"-14-(1,1-®io o] N
Iarrbda*6* t pilo Ilﬁ\dhf/ W arm%&o
Yul fnyl ™ 6- met hyly bi j -yM}-carbam ¢ %
gyl ester (120ng Z ot ved in DCM
and tg“IfJ uor oacetic ac 2ml) g@hdowas stirred

3 ¥ The m xture was then
evapgr ated and the residue p&”‘tlblﬁ/}ed bet ween aq

sodi Um bi carbonate and DCM The d extracts were
t hen evaporatied giving a yellowooil'(95ng) LCVM5- ESt+ =
528 WD 2007/ 138242 PCT/ GB2007/ 001024 49 Exanple 18

- (Cycl oprop
anecar bonyl - am no) - 3- net hanesul f onyl - 2' - met hyl - bi pheny
| -4- carboxylic acd [ , INDi 0xo- 1l arrbda*
6* -t hi onor phol Q- 4 I) Lr{/esﬁyd)] 5 anmide A
m xture o

5' - Ami no-3
ylic aci 4- (1, B”-di oxo-1

| anbda* 6 i onor phol i n-4-yl net hyl ) - phenyl am ne (47ng)
and N- nefhylg norpholine (0.02nml) was treated with
cycpr opaneép(r bonyl chloride (0.01 Or) and was stirred
at roomtenperature for 18h. The m xture was then 10
evaporated and the residue purified via prep HPLC
method A. Pure fractions conbined and reduced in
vacuo to yi eId a vvhite solid (12nmg). 1H NMR (DVSO, b)

0. 79- S‘ 181](m1H)224(33 2.88
( [ﬂ Mreﬁhyl-S 4,4,5,5- etramethyl—[l 3,2]dioxaborolan-2-yl)-phenyl|-carbamic acid

tert-butyl ester

§er fonyl -2' - net hyI bi phenyl - 4- car box

A solution of (3-bromo-4-methyl-phenyl)-carbamic acid tert-butyl ester (3.4g)
and 4,4,5,5,4',4’,5",5"-octamethyl-{2,2']bi[[1,3,2]dioxaboralanyl] (4.5g) in dry
DMF (55ml) was treated with potassium acetate (5.8g) and
(diphenylphosphinoferrocene) palladium dichloride (650mg) and was heated to
80C, under nitrogen, for 16h. The mixture was evaporated and the residue
purifed on silica.Gradient elution with 1-20% (4EtOAc:1Hexane) in Hexane
over 40 mins gave an off-white solid (2.5g).

PCT/GB2007/001024



3.12 (m4H) 3.46 (s,3H) 3.65 (s,2H 7.28-7.35 (m 3H)
7.54-7.61 (m2H) 7.68- 7.72 (m2H) 7.78-7.92 (m 4H)

wago3a3s2s2 1 H) 10.74 (s,1 H 15 LCMS- ES+ = 59BCT/GB2007/001024
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Exanpl e 19 48
-(Cyclohexanecarbonyl-anino)-3-nethanesu|fony|-2'-ne
thyI bi phenyl - 4- carboxylic acid

R T B TR B ot
E>(§mqb 8. 9b8(damerpzo tshad) a5 exaneos®oenyl chl oride was

used. The titl'e conpound was isolated as a pale yellow
solid (14mg). 1H NWVR (DMSO, 6) 1.12-1.40 (m 6H)

Sl i Sn it syt
72247 29 (m3H) 25 7.51-7.69 (m4H) 7.75-7.88 (m 3H)

UYL e et bY Al BRooRr P ey arbanc acd

\ t@t-butyl peter (QG2mMY), @on:umcpz r@tblalwumor@dabecnép@ac@ (d>67mg)

N"c'@g‘[ h1 ?arg)orza? A@r@b drtgﬁg%lﬁg/rfp_h[eT,ylgt?%?phme palladium (70mg) in

dwmtarb(@mb) and RMA (ﬁn‘p)‘wayhaatedm 165C for 25mins in the microwave.

i it s bypadated 41 BREEIM)S b priRgre e tidion

\Naﬁ 36#1&)5)% REN: EtODEMniéiid; p0Batint DCM aver 8amirts gavac tn foam
(2T53mg).

LCMS- ES+ =406

{4°-[4-(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylcarbamoyl]-3’-
methanesulfonyl-6-methyl-biphenyl-3-yl}-carbamic acid tert-butyl ester

A mixture of 5'-tert-butoxycarbonylamino-3-methanesulfonyl-2’-methyl-biphenyl-
4-carboxylic acid (180mg), 4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-
phenylamine (120mg), EDAC (90mg), HOBT (62mg) and N-methyl morpholine
(0.14ml) in dry DMF (1ml) was stirred at room temperature for 18h. The mixture
was evaporated and the residue purifed on silica. Gradient elution of 0-30%
DCM:EtOH:ammonia;20:8:1 in DCM over 35mins gave a tan solid (120mg).
LCMS- ES+ = 628

5°-Amino-3-methanesulfonyl-2’-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
{4’-[4-(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylcarbamoyl]-3'-
methanesulfonyl-6-methyl-biphenyl-3-yl}-carbamic acid tert-butyl ester (120mg)
was dissolved in DCM (2ml) and trifluoroacetic acid (2ml) and was stirred at
room temperature for 2h. The mixture was then evaporated and the residue
partitioned between aq sodium bicarbonate and DCM. The dried extracts were
then evaporated giving a yellow oil (95mg)

LCMS- ES+ = 528
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and was stirred at roomtenperature for 2h. The
m xture was then evaporated and the crude

wo eio7hissaapacet ate salt used crude in the foll oMTIGB2G0S001024

(yellow oil, 81 ng) LCMS- E3% = 234 10

Cycl opr opanecar boxylic acid

[4-methyl -3-(4,4,5,5-tetranet hyl -[1, 3, 2] di oxabor ol an-

2-yl)-phenyl]-am de 4-Methyl-3-(4,4,5,5-tetranet hyl -]

1, 3, 2]d| oxaborol an-2-yl) - phenyl ani ne (80nmg) in dry
was treated with N-nethyl norpholine

é@%ro? I rr éle%()ﬁ%/lcr 00 '§]'§fr$£?)t£ea?lg u%rogwf ?%&%ﬁﬁp%@mﬁ
rtauitouylec g [4-( daDivwea{l bmatdado’athdornérphoisH ejlmethyl)-phenyl]-
B@ﬁl tioned between ag WO 2007/ 138242

@B82007/ 001024 51 sodi um bi carbonate and et hyl
dcmixddre.of 'BhArmhm é{dnethammtfsnyl\,ér—metmd}blpdamayieqf-aamdxyhc acid

% Q\ﬁ'afgwgé? @ ”g%;@“@yﬁnet%? pHeny ar%nrnléd((i?ring) érbae N-
hﬁétﬁyl(rﬁorbhair@«@ alzlna)rtadafrééted viinaycplupbinecatbyhyietidride) - p

- 3- hyd do-b d t f
A8 Lok Engets St 69 ST BrraI o o hat A Tt g s dhe
Wvapbraged élﬂpﬂﬁg)reﬂ&lélydﬁ fodwid prepdeP o Adhéd ACPdre fractions

100 EDAC d N hyl
( P]@Ff?ﬁ) Wreéuéﬁmﬂ?)‘)aicHOH}We@W%S@a&(ﬁ? t yr oom

TEMpaRADMSO 18 d.73-018Nd, 4ﬂ)e| TB ¥f84r(ﬁ1 1/}@)52 Q&@PQH?Q%@ (ﬁﬂd—l)
the reS|due purifed on si ent eluti
BB 46k Sahh9eift

&; 22‘@ 782&71315 (Dtﬁiﬂb?/éf* 73%11(%@"@ Z\ﬁ@

o ety |

Ea+caﬁ%oxyl ic acid

[4-(1, 1- Di oxo- 1| anbda*6*-t hi onor phol i n-4-yl net hyl ) - phe
nyl]-am de A m xture of cycl opropanecarboxylic acid
[Hkampid§9 - 3- (4, 4, 5, 5-t et ranet hyl -
%i]' (Zglyc? l(ljelfgl)t(ﬁacg;l)g)% nﬁ%laik%qquaneyullb {E’gl%et(h;f-)ﬁﬂ)bbnyl-4-
tehimxpliQind [4¢14-DioredlymhdapérethydrherphbliniHetmethyl)ghenylpn
zam de (50ng), cesium 20 carbonate (3 3ngy) and

ohife s(tri phenyl phosphi ne) pal | adi um (10ng) in water
(TM@]r)lataﬁHﬂ was prepared as for Example 18 except that cychexanecarbonylchloride

was used. The title compound was isolated as a pale yellow solid (14mg).

'H NMR (DMSO, &) 1.12-1.40 (m,6H) 1.64-1.79 (m,4H) 2.20 (s,3H) 2.25-2.30
(m,1H) 2.86-2.87 (m,4H) 3.09 (m,4H) 3.43 (s,3H) 3.62 (s,2H) 7.24-7.29 (m,3H)
7.51-7.69 (m,4H) 7.75-7.88 (m,3H) 9.88 (s,1H) 10.71 (s,1H)

LCMS- ES+ = 638



DME (I OM) was heated to reflux for 16h. The m xture
was then partitioned between saturated potassium

wa@arbass2te sol ution and ethyl acetate. The driedI/GB2007/001024
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extracts were evaporated angd the residue purified on
silica. Gradient elution of 0-30% DCM Et OH. amoni a;
20:8:1 in DCM over 35mns 25 gave a tan solid (6ng).
O 6) 0.82-0.84,(m4H) 1.79-1.82 (m 1H)

2.13 (s, 2.93-2.94 3.15-3.17 (m4Hy 3.70
(s,|2H) §7.%2-7.24 (d,RH) 77.38-7.38 (d, 2H) 79 7. 54

( BZ580-7.83 (dra)P9082 (s, 1 H 18 18B($"

1 s, 1 CVB = 534 30 WD | 138242

P 2007/ 001024 BZ OCF3 OCF3 OCF3 &CF3 \ | \ N2
I\ NH2\ | \ Br OGgH CO2H CO2H CO2H (CF3 /A CO2H OCF3
\ o\ / 1 yNJE-?% /v ON\ ON IN -1
OCF3pN O ro NJ O N 3-Nitro-4-trifluoropethoxybenzoic

acid To a stirred solution of
4-trifluoromethoxybenzoic acid (2.96g) in cpncentrated
5 sul phuric acid (1 9nL) at roomtenperature was added

a m xture of concentrgted W o N d (8.5nm) and

concentr gt ed sul phuric acié@.’/ggnkﬁr_o#- se. After

15 WioHt e pL@)LM for g he reaction
o]

was y——
l
|
OH

4-Methyl—3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-Z-yl)-phenylamine
[4-Methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl}-carbamic acid
tert-butyl ester (78mg) was dissolved in DCM (2ml) and trifluoroacetic acid (2ml)
and was stirred at room temperature for 2h. The mixture was then evaporated
and the crude trifluoroacetate salt used crude in the following step (yellow oil,
81mg)

LCMS- ES+ = 234

Cyclopropanecarboxylic acid [4-methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-
2-yl)-phenyl}-amide
4-Methyl-3-(4,4,5,5-tetramethyl-{1,3,2]dioxaborolan-2-yl)-phenylamine (80mgj) in
dry DCM (2ml) was treated with N-methy!l morpholine (0.08ml) and
cycpropanecarbonylchloride (0.025ml) and was stirred at room temperature for
72h. The mixture was then evaporated and the residue partitioned between aq
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poured onto ice (approx. 100nmL). Once the ice had
nelted the resulting suspension was filtered, and the

wo ea7dseamnashed with water (3 x 1 OrL) and 10 P@EGB2007/001024

dried in vacuo to give the tiltl e conpound as a white

solid (3.41 g). 1H NWR (DVSO, b) 7.87 (dd, 1 H), 8.36

(dd, 1 H), 8.59 (d, 1 H, 14.05 (br. s). LCM5> ES =

%5%#1ﬁ5bi\é§3bt3ﬂé‘t]§{a1@8ﬁl4ﬁtaﬁaﬂé35b ?@Qﬂ?/ea(&ﬁgélz vie'icla then evapforated
no- rifJ] uoromet hoxybe acj o utlon 0

31\ia B delicw pi FORASHIR YRS Hars Ge e Ine f{@S

e+ E24Pn) was hydrogenated at 50C and 50 bar

usi ng Hcube apparatus. The nethanol solution was
evaporated giving the title conpound as a white solid
LEN-Diox 1ﬁnNM3*6=DN§Qn Bn 93 1obfhyn Shent-3-nfdicky-4-
(‘\?B ﬁ%)Hi 080 (dd, 1 H)pt)hon gyd, Y)ipo,emlz.gs (Br.
s9d0-|3&n8ﬂmnb! 4-trifl uoronet hoxybenzoic acid To a

SA Hg{t\?r% cg‘rq' qw &pnxgﬁﬁf%wg%%rﬁ&?%nwi glﬁ%tﬁyﬂm%%?

((amng) altyddaxywhipdadundoig aisl (10Dmg), cED/SQéﬁing) HQBT (6dmg)

e N Rl S b oo R B D biferl o BhpBfature

dod18haiTaé mrhlktgarqowas edapmaiedaansltthe r&mﬁu&qnjrmﬁed onn sii€a. Gradient

ELRBErat sk M E P g Duft D DB Rl B G
aetow lselid (0neye washed with water (3 x 15 5nl) and

dried in vacuo to give the title conmpound as a beige
solid (2. 089). 1 HNW (DVSO, b) 7.87 (dd, 1 H), 8.26

(Eg(qmptgzld), .46 (d, 1 H), 13.70 (br. s, 1 H. LCMV5
35 é?bﬂwmp@wcwﬂmmwomwwm %e&hwwiaheawr%ﬁﬁg?ﬂw?

%mz[afﬂl ‘iﬁ)lomll&rﬁﬁb*ﬂﬂt‘%nﬁfr hohn-4-ylmethyl) henyl amlde
-trif uoronethoxyben20|c aC| g

awwam@ﬁ Yo pErnaRRSETbREY R netybAdcs éswgymethém
5%%@@&&9@121%2 m%ﬁaﬁ?ﬂ%ﬂ&@@a@ (\15[37(@L})D1b£b bk

tirred at T0 ureé h, water (1

momglnaéldéuet@dbrphml]ﬁdydtwﬁgo%bwﬁmde OO0+ Epiner,
e e
IVEJ | @uirwes heated:to etfloy ford 6kt EeanixMipewasi thdn@adﬁwp@mbﬂﬂween
Birated potassium carbonate solution and ethyl acetate. The dried extracts were
evaporated and the residue purified on silica.
Gradient elution of 0-30% DCM:EtOH:ammonia;20:8:1 in DCM over 35mins
gave a tan solid (6mg).
"H NMR (DMSO, 5) 0.82-0.84 (m,4H) 1.79-1.82 (m,1H) 2.13 (s,3H) 2.93-2.94
(m,4H) 3.15-3.17 (m,4H) 3.70 (s,2H) 7.21-7.24 (d,2H) 7.35-7.38 (d,2H) 7.47-
7.54 (m,4H) 7.80-7.83 (d,2H) 9.82 (s,1H) 10.18 (s,1H) 10.29 (s,1H)
LCMS- ES+ = 534



wdapk)o7/138242 (d, 2H), 7.68 (s, 1 H), 7.76 (dd, PCFB2007/001024

10

15

isolated as an off-white solid (532ng). 1H NWVR ( DVSO,
b) 3.07 (t, 4H), 3.80 (t, 4H), 6.84 (d, 2H), 7.31 (dd,

8.07 (s, 1 H. LCM5- ESt+ = 46. 30
- (4- Mor phol i no- 4-yl phenyl car banoyl )-2'-trifl uoroneth
oxy- bi phenyl - 4- carboxylic acid WO 2007/ 138242

PCTé@ﬁBZOO?/ 0010260,:54 A mxture (§th CE
|_T‘I'I fl uoro t%grxyb
pOr &ni ¢ aci
pal | aeh-o# (
aques solution o 2CC3

16h the 5 ngtlon
to roon1tenper%1ure and t hén?
concentrated to dryness to yield a brown residue. The
residue was taken up in water (1 QOrL.) and treated
with a 2M aqueous solution of HCl until no fur?ter
ef fervescence occurred. The resulting suspensiyn was
filtered and the reSOge washed with wapge (3 x 3nl)
and dri ed?? b to give the title co d as a

| i ght brow 50l i 65ng). 1H NMR 5) 3. fw\o
(t, 4H) 4 .01 (d, 2H), 7 m .
8.12 (d 2IN(S 1 H). LOMS- EST3748
Exanpl e 2] c’@ﬁ

. i 4

bi phenyl - 3, 4' - di car bg%y
{[4-acetyl pi perazin-1- yl-nmethyl)phenyl]am de}
3-[ (4-norpholin-4-yl phenyl)am de] A solution of

- (4- mor phol i no- 4- yl phenyl car ba [} ~2"' AL fl uoroneth
oxy- bi phenyl - 4- car boxyl i ¢ @ci d ng)N/(\S
1-[ 4-(4-am no- benzyl)- periazi yl et
(50mg), EDAC (86rf i (61N mg)~ and
N- net hyl nor phol i ng g ) DMF (1nl) was @tirred

and the resulti g _stspensi on _filtered. The residue was
dried in vacuo alj ’ ed by flash col um
chronatography, rg. WM th 400: 8 @ 1

at room tenpera ih/(I)vvater (5m) was added

3-Nitro-4-trifluoromethoxybenzoic acid

To a stirred solution of 4-trifluoromethoxybenzoic acid (2.96g) in concentrated
sulphuric acid (19mL) at room temperature was added a mixture of
concentrated nitric acid (8.5mL) and concentrated sulphuric acid (8.5mL) drop-
wise. After 15 min a white precipitate had formed. The reaction was slowly
poured onto ice (approx. 100mL). Once the ice had melted the resulting
suspension was filtered, and the residue washed with water (3 x 10mL) and
then dried in vacuo to give the title compound as a white solid (3.41g).

'H NMR (DMSO, 3) 7.87 (dd, 1H), 8.36 (dd, 1H), 8.59 (d, 1H), 14.05 (br. s).
LCMS- ES- = 250



CH2Cl 2: EtOH : NH3. The title conpound was isolated as
an off-white solid 25 (73ng). "H NVMR (DMSO, b) 1.99

W@ 300738242 2. 32 (m 2H), 2.38 (m 2H), 3.09 (t,PGH:B2007/001024
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3.43 (m 4H), 3.48 (s, 2H), 53.76 (t, 4H), 6.97 (d,
2H), 7.31 (d, 2H), 7.64 (d, 2H), 7.71 (m 5H), 8.13
(m 4H), 10.26 (s, 1 H), 10.37 (s, 1 H. LOVS- ES+ =

7@3Ami 07/ 001024 55 F O ~\
S Seming s MimagimmetteRReRiale D7) O0T N SN T o
oAnsatytiop-of 3- ﬂitr@“fﬁﬂﬂwrgmﬁthqubenﬁob@id (39) ilNmethaiol (Z20ML)

t anm. _ne
S DA s LADERLEN IS5 fromtvns
2Sﬁlﬁtlmweﬁhgmma@l‘@ﬁgthemmdupoﬁxnﬂm&swhi&m‘s@lm

1&%@5 reac %g%%vagbl Lay Izg@en}_ ?@‘?dsagﬁa% ggr(%trﬁ%% 49 ée{H

t émger(at s).e and then filtered. The residue was washed
with acetonitrile (3 x 5nL) and the conbined filtrate
and washi ngs were concentrated in vacuo to give the

t BiBremum4yrifladraraethoxybbhsvic 26ld d (1. 379) .

To a stirred solution of 3-amino-4-trifluoromethoxybenzoic acid (2g) in a mixture
of water (16mL) and 48% HBr (12mL) at 0°C was added a solution of sodium
nitrite (0.64g) in water (8mL) drop-wise. After 15 min at 0°C the reaction
mixture was diluted with water (12mL) and carefully poured onto a stirred
solution of copper (1) bromide (1.32g) in 48% HBr (8mL) at room temperature.
The resulting suspension was filtered, and the residue washed with water (3 x
SmL) and dried in vacuo to give the title compound as a beige solid (2.089).

'H NMR (DMSO, 8) 7.87 (dd, 1H), 8.26 (dd, 1H), 8.46 (d, 1H), 13.70 (br. s, 1H).
LCMS- ES- = 284.

3-Bromo-N-(4-morpholin-4-ylphenyl)-4-trifluoromethoxy-benzamide

A solution of 3-bromo-4-trifluoromethoxybenzoic acid (515mg), N-(4-
aminophenyl)morpholine (323mg), EDAC (763mg), HOBT (538mg) and N-
methylmorpholine (5970L) in DMF (5mL) was stirred at room temperature.
After 1h, water (10mL) was added and the resulting suspension filtered. The
residue was dried in vacuo and then purified by flash column chromatography,
eluting with 2 : 1 petroleum ether : ethyl acetate. The title compound was
isolated as an off-white solid (532mg).

'H NMR (DMSO, &) 3.07 (t, 4H), 3.80 (t, 4H), 6.84 (d, 2H), 7.31 (dd, 1H), 7.42
(d, 2H), 7.68 (s, 1H), 7.76 (dd, 1H), 8.07 (s, 1H).

LCMS- ES+ = 446.

5’-(4-M0rpholino-4—ylphenylcarbamoyl)-Z’-triﬂuoromethoxy-biphenyl—4-

carboxylic acid
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10 1H-NWR (CDC13, 5) 3.40 (t, 2H), 3.44 (s, 3H), 3.66

(t, 2H), 4.88 (br. s, 1 H, 6.58 (d, 2H, 8.12 (d,
WQ@Rk)07/18CM5- ES+ = 197. (2- Met hoxy- et hyl ) - net hpdF/GB2007/001024

itrophenyl)am ne 15 A m xtgge of

(2- met hoxy-et hyl)-(4-nitrophenyl)amne (19),

for mal dehyde (5nL), formc acid (5nL) and water

Sk U2 R Ao UV Ry SRR

(S1pet 4-ee@0xyPharybornieadid(20079)18824 2

. _ ° . | :
S e e e L o
ofiuemaCOB.tipntal Nae€Oe (2,68t pwee heatesldd refllixe Aftes dbh ithey

' L1t t t '
TRAERER VAR ULIRR 1o bed 4 Rrih ety R ol e
giymes$ teeyieldtd lroemnpsidoel Tse eesjdrld wae ibn dp(®wakg)(10rdL)
35 SR B B Sy e B v e
&&ourred? Ihe resulting suspension was filtered and the residue washed with
Wt (S A ana dhedin Vel 1 give e 8 Goitipound ae a lght Brown
6RieBBeNy- et hyl ) - met hyl - (4- ni trophenyl ) ani ne (850nm)

Ln methanol (80mL) was h dro%enat ed at 25C and 40 bar
SRR LU o) A i dirbls 3 591e A hah ks 2601 GEPT. G B.12 (,

OPNQESH (fthey, in vacuo to give the title conpound as a
vi Scous deep red oil (658nmg). 'H NWMR (CDCI 3, 6) 2.90
LeM3B S+ 3488 (m 7H), 6.69 (m 4H). 15 LCMS- ES+ =
181. Exanple 22 6- Met hoxy- bi phenyl - 3, 4' -di car boxylic
acid 4'-{[4-(1, 1- di oxo- 1A6-

Exampierhol i n- 4-yl met hyl ) phenyl ] ami de} 3-({4-[(2 20

ER i e S L e L
N-retimd)prenydiaimids} M(4rmeoiphdiisrd-yizhehylathideli ne (101
Ay PR S BRSPS o2 toremetp gy
bipbenylerparbakylic ecidAf 0emg}, AHA-(Weenaino{entyl)-pipsreatidéd and
gllTeqhgﬁosnlilal &b%%),séBRSQ%r%S), fr—jdé'l‘:"f6e1gngt)oangiI\Y-(?ne‘ff'hylmorpholine
(680L) in DMF (1mL) was stirred at room temperature. After 16h, water (5mL)
was added and the resulting suspension filtered. The residue was dried in
vacuo and then purified by flash column chromatography, eluting with 400 : 8 : 1
CHJCl, : EtOH : NH3. The title compound was isolated as an off-white solid
(73mg).

'H NMR (DMSO, 8) 1.99 (s, 3H), 2.32 (m, 2H), 2.38 (m, 2H), 3.0 (t, 3H), 3.43
(m, 4H), 3.48 (s, 2H), 3.76 (t, 4H), 6.97 (d, 2H), 7.31 (d, 2H), 7.64 (d, 2H), 7.71
(m, 5H), 8.13 (m, 4H), 10.26 (s, 1H), 10.37 (s, 1H).

LCMS- ES+ = 703.
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25 tacky brown solid that was used w thout further
mani pul ati on. The above solid taken up in DVE (3nlL)

wa@pa7tiss2the resulting sol ution was added PCT/GB2007/001024

4- car boxyphenyl boroni ¢ aci d (s303nyg),

tetraki s(tri phenyl phosphi ne)-palladium (32ng) and a
saturated aqueous sol ution of sodi um carbonate
(1.5n). m xture was heatedto refl ux. After 16h

the re was al | owed t ong to 30 room N
t emper &nel—eoncen ed &yneszﬂ;@e ~"o7
res?ue Was added (1 Onl)—Fotl owed he
drop-w se addition @ a2Msqution of til no
further precipitate was formed. Upon filtration the
i sol ated solid becanme tacky in nature and s used

Wi t hout further manipul ati on. WO 2007/ 138242
PCT/ GB2007/ @91024 57 The above solid was di ssoI]ved in

DMF (2nl) and tg. this solution was added 4- N~
(1, 1-di ox -th| orrqrpholln A—_y.l_rrethyl)pm ne o~

O

(167ng), \5):@ (151ng) a
N-rret hyl nor hoI | 18511L9. The reacti dn was stirred
roomt e for 16h and then concentrated to

dryness f%e He3|due was 5 purified by flash col um

chromat ogr aphy, eluting with 400: 8 : 1 CH2Cl2 : EtCOH
: NH3 to gEve the title conmpound as an off-white solid
(158ny) . AMR (DVBO, 6) 2.91 (m 5H), 3.13 (A AIHH
3.27 (m 2H) 3.49 (m 4H), 3.67 (s, [|2H), S, Jl_o
3H) o 6. % aH), 7.34 (d, 2+, R, 7. ﬁ’
77 (d, 2H), 8.01]|(m , 8.06 (s 1 H,0
: 10 31 (s, 1 H ES+ = 658.
N
\(/\rﬁ)rpholln 4: yI di r?f-\y(Pfarbarmyl)

- bip e A- car boxylic acng)r | ution of
6°mst{)hy| bi phenyl -3, 4' -di ¢ boNylic acid 4'-ethyl
ester (200ng) 15 in DWF (4nl) was added

6- mor phol i n-4-yl pyridin-3-ylamne (163ng), HOBt (1

%%Lmethoﬁg )lg E%}’h%ngl)% [t hy! mor phol i ne (200{1).

e m Xt rre I%om t enper at ure over ni ght
a‘hmlm$ fofbﬂuqrowlﬁlelh‘obﬁ'lzanmwer 2(n2ﬂe§1hb>)yetmnm‘nth639mg) and

R PRIl el ace T L Toubaia B e

mcam ﬁe @hdtih GHisi mlowewto yodllte esbri Ittfmpé%amé B tr%ﬂfmeréﬁ
e desired produc ssolved in et

SRR S et seelanit eSS rshhercombaged fitrate

and washings were concentrated in vacuo to give the title compound as a
yellow solid (1.37g).

'H-NMR (CDCls, 8) 3.40 (t, 2H), 3.44 (s, 3H), 3.66 (t, 2H), 4.88 (br. s, 1H), 6.58
(d, 2H), 8.12 (d, 2H).

LCMS- ES+ = 197.

(2-Methoxy-ethyl)-methyl-(4-nitrophenyl)amine

A mixture of (2-methoxy-ethyl)-(4-nitrophenyl)amine (1g), formaldehyde (5mL),
formic acid (5mL) and water (10mL) was heated at reflux. After 1h the reaction
was allowed to cool to room temperature and then concentrated in vacuo to
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WQ@DR007H&24% 10m ) .

at room tenperature overnight. The m xture was
evapor at ed under vacuum and the residues treated with
The resulting precipitate wasp€T/GBeooamo1024
under vacuum and dried 25 ¢gbving a yellow solid
(173ng). LCMB- ES+ = 418 WO 2007/ 138242

PCT/ GB2007/ 001024 58 Exanple 23

?J@ér’ﬂ& Fll@ﬂ@@dbu@ Fhe ﬁBs‘i-‘cﬁfeb@a@/ﬂréa‘ie@WItﬂ g saturated agueous
Fﬂ{ acetyl - pi perazin-1-y ] -am de}
ig0 RbNp{ P mtaaﬁpwgygqr@pﬁegsgq )Tl}ﬁﬁ%g?mg@ugpensmn was

gméﬂéﬁ'aﬁﬁ tod colzected solid vrasrr]wad -Wltlh water (gl X 10mL1 e(\:rgdr réergo l)'/?| v)acuo

mswérﬁm tltlescmnmnsba@/a vellcw:ﬁst@jld( Q@ag) in DI\/F (1 m) was

I

( %Wg&D&@“a ?105“% %E?) Cb% g;.iéhy%fé‘z tNgIJiy ¥ 4@k hanBS7 (g,

2t NG Dénfa @Yl i ne (35ul). This mixture was stirred at
7 t i ght d th d int
KO P82 and the resul ting precipitate filtered
under vacuum This material was then purified via prep
H f t nbi ned d d d
aaEhedehrmmeirotios b ity < TR
(ADABRGY ongf (2-rdth@x3kbthgl)- nithﬂ((lJﬂltrdmheﬁyl%lﬁé ﬁSO(;f)g gn 22
%TthF' %%807“'3)4&’?52'P¥d%§le“ﬁ9%%&(122%3‘3%g“§ ‘%’m’ ©g. 22

(.’%Hara&i)s 8rhebmethahiol ﬁlut%nﬁﬂas( don*dent@éted@n 2&cuoltoldivesthe title
1 H s) LOVS. 633. 0 / 1 O Br I \ Br

GompaJNi RS & igoQps deep macl OlLiﬁ5§Jﬂ9\) 15 O N -
TH-NMR (CDCls, ) 2.90 (s, 3H), 3.40 (m, 7H), 6.69 (m, 4H).

LCMS- ES+ = 181.

Example 22

6-Methoxy-biphenyl-3,4’-dicarboxylic acid 4’-{[4-(1,1-dioxo-1A%-
thiomorpholin-4-yimethyl)phenyli]Jamide} 3-({4-[(2-
methoxyethyl)methylamino]phenyl}-amide)

A solution of 3-bromo-4-methoxybenzoic acid (130mg), N-(2-methoxyethyl)-N-
methylbenzene-1,4-diamine (101mg), EDAC (238mg), HOBT (168mg) and N-
methylmorpholine (1850L) in DMF (1mL) was stirred at room temperature.
After 16h, water (5mL) was added and the resulting suspension filtered to give a
tacky brown solid that was used without further manipulation.

The above solid taken up in DME (3mL) and to the resulting solution was added
4-carboxyphenylboronic acid (103mg), tetrakis(triphenylphosphine)-palladium
(32mg) and a saturated aqueous solution of sodium carbonate (1.5mL). The
mixture was heated to reflux. After 16h the reaction was allowed to cool to
room temperature and concentrated to dryness. To the residue was added
water (10mL) followed by the drop-wise addition of a 2M solution of HC! until no
further precipitate was formed. Upon filtration the isolated solid became tacky
in nature and was used without further manipulation.



- (1- Benzyl - pi peri di n-4-yl)-3-brono- 4-net hyl - benzam d
e To a solution of 3-bronp-4-nethyl benzoic acid (1 Q)

WO 0oD¥B82¢21 Orl ) was added 1-benzyl - pi peri di n- BeyGaR0Moe01024

10

15

20

25

(1.05nl), HOBT (692ng), EDAG7(982ng) and N
met hyl nor pholine (1.13m ). The m xture was stirred at
roomterrperature 20 overnight and was then poured into

}3 (d @,fma waI aﬁ»,sasn@éalm DW (EHEE bR (s wﬁuo\%as added 4-
2007 1382 Aé PCT filtered under

\(hd cdieno-Th ethto@rmpmqhn&—ylmthmgnma@ﬁ@dernﬁ) VeRAF (¥HRmg).

?{(??ﬁ\”m te ?&w?\éwm%y@w Siuﬁ’h% 'bl"mvas stirred at

Boert terBperaturp ifpretGhdand- theyy Icomemmtﬂ,d tp dzynersét tTjﬂB rb$lé%% Was
PLOTIEEEY B4 Lauf cHroteBoSHAP NIl 400 1§ 11 GHc, - EtOH

PE T enzar
¢ 1\@53 talgd/e4the ditlb criyypbemy b an off+vmdac}iodid (#Bng) in DI\/E

?%3\1'%5@%@%3?@&8&%» 3 Eﬁ&ggﬁ%ﬂpgﬁf [RONRLAN 367

((iémog:s 891zbe3m' Bi72r(d, e BB l(d @H—I)a? 68Qa, amarm‘ngm 2aﬁp|7.77

ez B o AHECEDRIS A Sohgr. ABIGVE € 4L "aueous

pomsorswasssaci di fied with 2N HCl and the resulting
precipitate was filtered under vacuum and the solid
washed vvlth wat er and dr| d giving an off e /Sp\lid

[4-(4-—aee-tyl-er/zi - @ p@yl] am de}

1- benzyl - pi per | dL@/y ) - am de] al sol ution of

5°- C1- Benzyl - pi pe?1 t n¥4- yl car bane '\1 met hyl - bi phen

yl -4- 20 carboxylic acid (50ng) in DMV (1 m) was

added 1-[4-(4-am no-benzyl)- piperazin-1-yl]ethanone
(szhyl-%'ﬁu(rﬁHnlgj—:}—yEﬁﬁ(iHi(l{Blylcag'))amnyl)-Niphenyl—4-carboxylic acid

h Sul). tur e SLLET
SmbO TR PCe TSR i hile ale 3l 658 fogmo)
\fd\@lthF %nlmgk adaed Bhﬁoﬂpﬁéltﬂ 44ylwrlmh€8;ylan"ﬁm (a 68a®), l—fIOB’éI
iltered un va mat e purifie
U BB oA ragdianA hmeinitpihe e ERBHY" The Bifkuis e
rsBiFte e @d rddin ¥Rfpktafufe m@rh@haary@%@meﬁmmed into water (40ml)
and the resulting precipitate filtered under vacuum. Column chromatography
(gradient elution with 0-20% 20:8:1 DCM:EtOH:NH4OH in DCM) yielded the
ethyl ester of the desired product.
This was dissolved in ethanol (4ml) and 2N NaOH (2ml) and the solution stirred

at room temperature overnight.
The mixture was evaporated under vacuum and the residues treated with 2N
HCI (10ml). The resulting precipitate was filtered under vacuum and dried

giving a yellow solid (173mg).

LCMS- ES+ =418
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W@ 2003/1682k2 M)

(DMSO, 5) 1.60 (2H, m 1.76 (2H, m

.38 (7H, m 2.56 (3H, s) 2.81 (2H, d)

.48 (1 H m 3.78 (1 H, nm 7.32p¢TEBRY07/001024

7.44 (1 H d) 7.58 (2H, d) 5897 (2H, d) 8.05 (2H, d)

8.36 (3H, n) 10.36 (1 H, s) 30 LCMB- ES+ = 644. WD

2007/ 138242 PCT/ GB2007/001024 60 CI CI COP CI COP Br

\E><arﬁplé2$ O NC2H CO2Hp ONONNOC¥H C Ny d
O\'\ O NEI '/ / N ONOONO

-Mqtbdl-blpbﬁmﬂésfwdl@rhoxym aeid H&rﬂﬁlf(ﬂ@cml-mpqrazmrhylmethyl)-

Py I b
ERbE fmif (BRI O R o ¥ B, O P o d
(Fma@jyltlc»mofm\me(tmrﬁxfi MWme’f-yI(rwmn)3v0@@rw@te/¢b-biphenyl-
EEC B RRIRENE) b RRET BN as.aqdes it (amngenss
rpupdralzl&wuethanone €8irrag), BK)IBtcmzmg) @BA@\(@I mgsandhén

t d
SRR B ot S e oot Aot bR s
b@eﬁrﬁglﬂ lahtevhsvihéem pall}teHI(iIhto avedert (MOmiJesidl the mesultirgoprpciptdte
W o S RS o P ST TP g bon .
%&Wcﬁdﬁ@%bn@d éncB@d(JSéch intvacto 37 yieRiHh yéwow7so'l|8 (6dmb).

TR b M. 1o (.57 Bz mss v B8. 0 385 @rams 588
1PReyY!man brEPY uh-(BHPMENSA (1H, d) 7.74 (2H, d) 7.88 (2H, d) 8.01 (3H,

m) 8.22 (2H, d) 8.35 (1H, s) 8.61 (1H, d) 10.28 (1H, s) 10.45 (1H, s)
LCMS- ES+ = 633.

-t 9
07 "o 0 NO/\Q o NQ/\Q
/
e
K/Nm/

0

(50mg). 'H NMVR
1.99 (6H, 2
3

@

5’-(1-Benzyl-piperidin-4-yl)-3-bromo-4-methyl-benzamide

To a solution of 3-bromo-4-methylbenzoic acid (1g) in DMF (10ml) was added
1-benzyl-piperidin-4-ylamine (1.05ml), HOBT (692mg), EDAC (982mg) and N-
methylmorpholine (1.13ml). The mixture was stirred at room temperature
overnight and was then poured into water (70ml). The resulting precipitate was
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4-carboxylic acid ethyl ester. To a solution of
6- Chl or o- bi phenyl -3, 4" -di carboxylic acid 4'-ethyl

we@3saen3g23n00ny) and PCT/GB2007/001024

(S) - 3- (4- am no- phenyl ) - 3-et B - pi peri di n- 2, 6-di one
(250mg) in DVWF (3m) 20 was added HOBT (146ng), EDAC
(200ng) and N-net hyl nor phol i ne (237ul). WO 2007/ 138242
Ffﬂi@f@ﬂ@ié?héﬂil@ﬁ4Th6 teslitimgrsoldl uwae washes Withrvegteasnd éddd in

erature ov. t. apnd ured i wat er
Coh R sl B cRon FRv Bl ST 1 e tndeer
\A_azmsnEs@ei 3gmagdr omat ogr aphy (gradi ent elution with
50-100% Et OAc in pet. Ether) yielded an off-white

solid (356ny) 5 LCM5- ES+ = 519, 521

(33)(1 BenAipReAdib 4 \Elémsﬁncﬁ/htwlmezhmﬂih@%ﬂ-ma%&m M- yI)
henyl car oarm%)l { phenyl - 4- carboxylic ac

i 8 SUsRERiNGT 5L 1-BOVBI-BipRyiringt-B)-3r e mor:- wﬁhmbﬁnzaarwy
9 éﬁd&-@é%&?&ﬂdny@o?&]ﬁ@%d Aéhng)qla %drﬁl) gﬁa %a?éerml

di ssol ved

(wawqdedrﬁ@sm iaaréen@tﬁ (Bétme ) anepletrakisitép rwaiphpgmhmeﬁhe
r r t
SR ISY. fre MRS PR B o A BRa e e
favieperagat! wctithterreSI_rieg dllyted yith avatercanobbﬂnaucm wittethiileacetate.
g@%éad’@g&g%f)rgog g&ésféc?ﬂﬁéoo\nitr( RN art3ng A n%sﬁeapﬁé{g was
(fBerest Whileo vasthinp Bed jHe Slid'wabshed mitbwatercaratdrikd giving an off

i perazi n-1- yl nethyl henyl ] - am de
@NI?%[ALSO é%%%)yZ g (Fj)l 0XO0- pi perl)/dl n- 3yyl) ) ppheﬁy%] am d}e
ILCMS- Hd+ & 439. ut i on of
(S)-2"-chloro-5"-[4-(3-ethyl-2,6-di oxo-pi peridin-3-yi)
phenyl car banoyl ] - bi phenyl - 4-carboxylic acid (50ng) in
[E\ﬂ'_an(ple pd) was added

- [ 4- (4-an nlo benzyl )- pi perazin-1- yI ] et hanone

," t [ “ .’as“" '_I.IA' carp Xy A ,'-- : a q um

(t;ﬁ@lww-amﬂ@?}ml%ﬁ%v@-n%ﬁdﬁhh‘lf ﬁﬂld@t r oom t en'per ature
overni ght and poured 1 nto water and the

rlesqpelpkRN o’ ﬁﬂ@@ngvltm@%n%é-ymbaée@ hZ’tme wwlpa@%ﬁ
Raiodjié £it 0@ M (A Wals @idad 8- [RI#RBmikEbEnsgRY hod

Pure fracti ons nbi ne red uce In vacuo to
}nu@qrgaa-md}q;thagw@nedZangﬂ)j)HOBT (22mg), EDAC (31mg) and N-

methylmorpholine (35ul). The mixture was stirred at room temperature

overnight and was then poured into water (10ml) and the resulting precipitate
was filtered under vacuum This material was then purified via prep HPLC
method A. Pure fractions combined and reduced in vacuo fo yield a yellow solid
(50mag).

"H NMR (DMSO, &) 1.60 (2H, m) 1.76 (2H, m) 1.99 (6H, m) 2.38 (7H, m) 2.56
(3H, s) 2.81 (2H, d) 3.43 (4H, m) 3.48 (1H, m) 3.78 (1H, m) 7.32 (7TH m) 7.44
(1H, d) 7.58 (2H, d) 7.97 (2H, d) 8.05 (2H, d) 8.36 (3H, m) 10.36 (1H, s)

LCMS- ES+ = 644,



1H NMR (DMBO, 6) 0.79 (3H, t) 1.86 (2H, q) 1.99 (3H,
s) 2.19 (2H, m 2.31 (4H ) 2.51 (2H, s) 3.41 (4H,

WoR003/13824% 2H, s) 7.32 (4H, d) 7.78 (7H, nm) 8. OBCT/¢GB200mp01024
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30 10.38 (2H, d) LCMsS- ESt+ = 6006 WO 2007/138242
PCT/ GB2007/ 001024 62
(R -2"-Chloro-5"-[4-(3-ethyl -2, 6-di oxo-pi peridin-3-yl)
- phenyl car banoyl ] - bi ph I [ [

(
(250ny '

g* and N- et H¥®Ator phol i ne (237ul)~ The
was stirred at roomtenperature over Hi gh’t‘l and was
poured into water (30nml) and the resulting
precipitate filtered under vacuum Col um

chr omat ogr aph)b (gr adhien J/uhiqon wi th 50- 100L) Et OAc in

pet. Ether) vyinel ddg off-white solid (320ng) 10

L 51 N CO,H
N j{ | @

-[ 4- (3-et hyl - 2,16- di ox
8i phenyl - 4- &r boxy!| o o 0

Stirred at room t enper at ur@” ovier nixght .
reaction mxture was evaporated and the residues
treated with 2N HCl. The precipitate was filtered and
the resulting tan solid dried in vacuo, then used
wi t hout purification (295ng) 20 LCVM5- ES+ = 509
Eﬁ&ﬁp@-gmnemyl-eﬂimbowlmmg|4z-atw| edtarar boxyl i c

3?!&%5{‘5&%}%&%%@ énal’r;/ ?—?Fém-'égé}h%%l?eZHZIOIQ:_alc_id (1g) and 4-ethoxycarbonyl-
3pli¢ryilicBomit lyid-(825md) iv@MEBi(Pemi) dha waitet! (1 opnensd dddedTesium
(B Bbaez Braf et (SRS upnapyinporhine)astipriver 246ma). Jhs
- mplhereyasastivaiat 8D G iopbeighk add GaE bR &vdporstbd ahd MWW esidue
! &Iul?e'\é:w&% wgtgr avﬁ%sex?rggt%% with ethyl acetate. The aqueous portion was
acidified with 2N HCl and the resulting precipitate was filtered under vacuum
and the solid washed with water and dried giving an off white solid (1.17g)
'H-NMR (CDCl3, &) 1.36 (3H, t) 4.37 (2H, g) 7.19 (1H, m) 7.48 (3H, m)
8.06 (3H, m)
LCMS- ES - = 303

(S)—Z’-Chloro-S’-[4-(3-ethyl-2,6—dioxo-piperidin—3-yl)-phenylcarbamoyl]-biphenyl—
4-carboxylic acid ethyl ester.

To a solution of 6-Chloro-biphenyl-3,4'-dicarboxylic acid 4’-ethyl ester (300mg)
and (S)-3-(4-amino-phenyl)-3-ethyl-piperidin-2,6-dione (250mg) in DMF (3ml)
was added HOBT (146mg), EDAC (200mg) and N-methylmorpholine (237ul).
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W@ 30al1}824The mi xture was stirred at

1-[4- (4- am no- benzyl ) - pi per azi n-1-yl ] et hanone (30ny),
HOBT (18ng), EDAC (25ng) and N net hyl nor pholine

overni ght and was poured intd water (1 On) and the
resulting precipitate was collected by filtration.
This material was then purified via prep HPLC nethod

A' he H’mlxwré naetstioes at ok rRetherdtdrd @\ﬁélﬂﬁigﬂt aritl WaS PourkA into
WO 2007/ 138242

?6@ 'Hdﬁglééﬁduh%@n%mmme fitRASEHUNESr YRCKYM . 3H, t)

0 4
l’loﬁﬁlr( Hrbm#pgr lpl‘%i(gl(agﬁnt efrfgtlog Al 5(0%120 /o's"ﬁto%c:ﬂ- pét ]ﬁher) Y?elded

?n?%"(lﬂfﬁmh%(3é6@@(4r| m 10.38 (2H d) LCI\/S ES+ =

Z@@As BsP= 05190520 N\ NONOOONO-~1 N~ O ClL
N\ v NC NNNOM ONa

2 ChI oro-5' (4 [1,2,4]triazol -1-yl-phenyl carbanoyl)-b

B it B R 2R xRS - oy
bipheny-earbexyli@acdiny) and _

(oL gl DTS AT B SR bR 3R

Koz dwylicrecig lethyil eetef gBpuiy) wastdissoivetun Et@HS(erﬂ;)téridrad

Rk RSB 3 o P S e

wak legaperdtduiurider aeduno and heGebidies trbat@aamgmm The

&ﬁeré:{%gté n\&ﬁse hl?erreaﬁp&gteg@%a@%g go/ Enﬁtgbécned anFc)l then usgd w?thout

purification (284mg)

LCMS- ES+ = 507, 509.

Example 25

(S)-6-Chloro-biphenyl-3,4°-dicarboxylic acid 4°-{[4-(4-acetyl-piperazin-1-
yimethyl)-phenyl]-amide} 3-{[4-(3-ethyl-2,6-dioxo-piperidin-3-yl)-phenyl}-amide}
To a solution of (S)-2’-chloro-5'-[4-(3-ethyl-2,6-dioxo-piperidin-3-yl)-
phenylcarbamoyl]-biphenyl-4-carboxylic acid (50mg) in DMF (1m!) was added
1-[4-(4-amino-benzyl)-piperazin-1-yljlethanone (30mg), HOBT (18mg), EDAC
(25mg) and N-methylmorpholine (30ul). The mixture was stirred at room
temperature overnight and was poured into water (10ml) and the resulting
precipitate was collected by filtration. This material was then purified via prep
HPLC method A. Pure fractions combined and reduced in vacuo to yield a tan
solid (7mag).

'H NMR (DMSO, 5) 0.79 (3H, t) 1.86 (2H, g) 1.99 (3H, s) 2.19 (2H, m) 2.31 (4H,
m) 2.51 (2H, s) 3.41 (4H, m) 3.47 (2H, s) 7.32 (4H, d) 7.78 (7H, m) 8.09 (4H, m)
10.38 (2H, d)

LCMS- ES+ =706

room 30 t ePQBGBRMNTH01024
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LCVS- ES+ = 447
2'-Chloro-5"-(4-[1,2,4]triazol -1-yl -phenyl carbanoyl )-b

2'-Chloro-5"-(4-[1,2,4]tri a8l -1-yl - phenyl car banoyl ) -b
i phenyl - 4-carboxylic acid ethyl ester (121 ng) was
di ssolved in EtCH (2nl) and 2N NaCH (1 m) and WO

IRP71-CBRBZ4-3°-ACB-EBAQNL 410R4-Bireridfid3-§1)iphefdlc b ah@ Pibiphenyl-
era ure overnight. The reaction nmxture was
é\ﬁgg'a?’%(*&aﬂ SPYL e r esi due treated with 2N HCl. The

MoessGliticH 6f 6M8hIokd-bipRERY- ?ﬁleéal?Boxy‘h@%biHM Rehvi éé‘te?gdogng
dried in vacuo, then used w purification

PoNER)-g<4- amnaq@hgn@kg-@gjyé-pmndm—z 6-dione (250mg) in DMF (3ml)
Qva@hid%@ HOBPeMem; Ebad %@bﬁ’@?ﬁxhd ﬁlyrﬁ&ﬂh?lmorﬁ oline 237ul¥

[4- (4-acetyl - pi'per azi -am de

ihp(rwxme wagptifrpa gbloom igmpskieibig gueaniy NdTWa%tPQw‘edUmTOn
I
et (oM ls ristiind crp ARt BRGCa ks Paouum. Courmn
iCArapngrtography Igm@nh@utm with 50(1@0%1Emcberwy|sther) ylelded an
hanone (30ng), HOBT (18ng), EDAC

%‘%%%ﬁgﬁ?d@ hyl mor phol i ne (30ul). The m xture was
$OM3-€eSar 518om t enperature overni ght and was poured

into water (1 Or) and the resulting precipitate was
collected by filtration. This material was then

(PR)-R7-C Btbro+5-[p( B ptHyRR(B-dRixoqsi péridinl S-yRysteeriyl éarbaaidy1]-

[ %an%m@duce.% in vacuo to yield a tan solid
?’fgﬁed) b) 1.97 (3H, s) 2.36 (4H, m
RY2-CHIbko-5){4334thy-218-didX dint@4)-pienylcaBamblil-b I-
3)4%5 OH) 39 W Hz(oﬁo lp%ihm ﬂ)pgﬂc ;S)thﬂﬂeny
froras ny' i agjd ellyy Peton s q%wa@d'mb@d iRBIOH Emy a2 o
NaOH fmiPBend shirréd bt foom tepePiture@verfigit. Th&lreaction mixture
was evaporated and the residues treated with 2N HCI. The precipitate was
filtered and the resulting tan solid dried in vacuo, then used without purification
(295mg)

LCMS- ES+ =509

Example 26

(R)-6-Chloro-biphenyl-3,4’-dicarboxylic acid 4’-{[4-(4-acetyl-piperazin-1-
ylmethyl)-phenyl]-amide} 3-{[4-(3-ethyl-2,6-dioxo-piperidin-3-yl)-phenyl]-
amide}

To a solution of (R)-2’-chloro-5'-[4-(3-ethyl-2,6-dioxo-piperidin-3-yl)-
phenylcarbamoyl}-biphenyl-4-carboxylic acid (50mg) in DMF (1ml) was added
1-[4-(4-amino-benzyl)-piperazin-1-yllethanone (30mg), HOBT (18mg), EDAC
(25mg) and N-methylmorpholine (30ul). The mixture was stirred at room
temperature overnight and was poured into water (10ml) and the resulting
precipitate was collected by filtration. This material was then purified via prep
HPLC method A. Pure fractions combined and reduced in vacuo to yield a tan
solid (4mg).

PCT/GB2007/001024
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w®2087a88202 bi phenyl - 3, 4' -di carboxylic acid 4'-eptmiGB2007/001024

ester To a suspensi on of 3-B1ono-4-fl uor obenzoi ¢ acid
(500mg) and 4- ethoxycarbonyl - phenyl boroni c aci d

(442 ) in DME (1 Or) and water (5nl) was 5 added
céllewﬁ EAHBONaYX @ 79 (AIntY).88r(@H, g) 1.99 (3H, ) 2.19 (2H, m) 2.31 (4H

t t L ) The
L 23f L ST PRERER s s&‘“’a%#%ﬁt%iza%ﬁ%gn (4, m
eMapd(At, el and the residue diluted with water and

nLac W ethyl acetate. The aqueous portion was
iﬁ%sfﬁgg "mfﬂ 2N HCl and the resulting precipitate
was filtered under vacuum and the solid washed with
water and dried giving an off 10 white solid (432ng)
"H-NMR (CDCI 3, §) 1.34 (3H, t) 4.34 (2H q) 7.507(2H

?):7é76 (2 tPQ\QBH, m 13.25 (%HH’ o

2' 4- mor phol i n- 4-yl - phenyl eg i_phen
yl -4 Tboxylic acid ethyl ester To %T‘N
6- Flluore- bi phenyl - 3, 4" - di car boxylic 4
ester [(300ng) and 4-norpholin-4-yl-

(203p®). i n DMF (5nl) was added HOBT . £4 DAC

(21@rrg) Oand N- et hyl mor phol i ne (251 QI ). The m xture
was 20 stirred at roomtenperature over ni gEt and was

poured into ater £5Qn] resultin
i Ite inde va uum giving a
JV‘\ FS+ = 4 Cl

precipitate f
sol i.d 0

2' - (4 nor phol i n-4 enylcarba §
y acid 25
2 ?4- rpholin-4-yl - phenylc

room t enperat ure overni gho. S
m xture was evaporated under vacuum and the residues
treated with 2N HCl. Thr residue was purified by

2’-Chloro-5’-(4-[1,2,4]triazol-1-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid
ethyl ester

To a solution of 6-chloro-biphenyl-3,4'-dicarboxylic acid 4’-ethyl ester (300mg)
and 4-[1,2,4]triazol-1-yl-phenylamine (250mg) in DMF (3mi) was added HOBT
(146mg), EDAC (200mg) and N-methylmorpholine (237ul). The mixture was
stirred at room temperature overnight and was poured into water (30ml) and the
resulting precipitate was collected by filtration

Column chromatography (gradient elution with 50-100% EtOAc in pet. Ether)
yielded an off-white solid (121mg)

LCMS- ES+ =447

2’-Chloro-5’-(4-[1,2,4]triazol-1-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid
2'-Chloro-5"-(4-[1,2,4]triazol-1-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid
ethyl ester (121mg) was dissolved in EtOH (2ml) and 2N NaOH (1ml) and
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col um chromat ography. Elution wth 50:8 DCM Et OH
foll owed by DM gave a 30 tan solid (190ng). LCM5-

Exanpl e 28 6-Fl uor o- bi phenyl 3, 4' - di carboxylic acid
4' -{[4-(4-acetyl -pi perazin-1-ylnmethyl)- phenyl]-am de}
3-[(4-norpholin-4-yl-phenyl)-amde] To a solution of

b
P8 Bom et LRI Yoo RIEH RELORTA fiehobric
1anpd1ii(e4re§|¢!ua ér-elamzwitf) 2NpiGie g‘aﬁll_pmedpl;dté @kl ame:;w 4ndne) ,
ol i
(TouS H ol & RER. 4 vt o it Be (e
ol6ME-di8+ add9was poured into water (10m ) and the
resulting precipitate was filtered under vacuum This

material was then purified via prep HPLC nethod A 10
PExampledt i ons conbi ned and reduced in vacuo to yield

i d 'H NMR (DVBO, b) 1.97 (3H, 2.36
a&@‘r‘] Sgéll"t?ggkiﬁ -Uiggrbexylic M’H" - (%gwwl-p(@gmsjli)@nmyl)-
(lﬂﬂnymaﬂﬁd@k 3—"3[h "2 QItrlzz(ﬁjl }(l-%ﬁenyg? axﬁlcﬁ&o( 3H, 7.75

34 (1 H s
L?ﬁ/@ %Qnﬂ 83 h'01%5v(6~[.ié?@4ﬂmzelztrzl nrb@wtggrzcm(nwwmpemyM-

ggaéﬁgxﬂﬁgaﬁd (50DMg) In DM (184) WRls £d3d0-- - InBNzy)- R
piperazin-1-yllethanone (30mg), HOBT (18mg), EDAC (25mg) and N-
methylmorpholine (30ul). The mixture was stirred at room temperature
overnight and was poured into water (10ml) and the resulting precipitate was
collected by filtration. This material was then purified via prep HPLC method A.
Pure fractions combined and reduced in vacuo to yield a tan solid (29mg).

'H NMR (DMSO, ) 1.97 (3H, s) 2.36 (4H, m) 3.41 (4H, m) 3.47 (2H, s) 7.31
(2H, d) 7.78 (7TH, m) 7.94 (2H, d) 8.08 (4H, m) 8.22 (1H, s) 9.24 (1H, s) 10.36
(1H, s) 10.58 (1H, s)

LCMS-ES+ = 634
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NR O OON OO\N~/ NI V' NR OO O NN/ ON
3- Br ono- 4- di net hyl am no- benzoi c acid nethyl ester

Wd 2007118824 8- br onp- benzoi ¢ acid nmet hyl ester (50P0mGBMAS/001024

dissolved in formc 5 acid (6.5nm), 37%w v

formal dehyde (2.5m ) and water (5m ) and stirred at
reflux overnight. The reaction m xture was- made basic
with sat. aq. Na2CO3 and extracted vvith DCM The

S R S e TR A allester o “Liper O
tﬂm@smeﬁsm@f Brbr@eb-.4-fEtdﬁﬁt5enzga;\/ablcﬂ(5‘,06H Wn@l4|- (416ny)
é%o&%a?%gﬁ-:% pﬁba%gwlcgac%(t&?%gpﬁr? la;if/( S obirs gtgﬂgﬁmls was

I@HécﬁBaQOﬂ\/déﬂi&% ﬂ@mgl}%tetﬁeﬁi's ﬁpﬂé@lpl’?&@hme )-palladium
dlcarboxyllc acid

21 :?aé't’n@yl Srplé ?qg/lag sgﬁré%@ﬁg@ &oygmnght and was then evaporated

ananm@sﬂdxﬂldmtéw|m9@r BRY é%r&t@& vl @fﬂ)hﬁ%etgét egh
416ng) and 4-carboxy-p boroni c aci'd

%WEe?LF RS9 wWag agidified Wlfdﬂs’%ﬁ HGhasd thedeaulsieg prasipitate was

GRsreanNALer &a%%ihn‘[@)d fﬁ@‘éoh@%@l‘%é\%ﬁ LWRREH g%@ﬁ%@@gn off

pal 'adi um (92ng). The mxture was stirre
whie splight4 m&)t he solvent was evaporated. Thr residue

e BRICO, B) T B4 Tl Mo AT R R L oa
ahd 3t3p(1Hbshl ting 10 precipitate was filtered under

Ip@and e of f- vvhlte solid washed with water
Y’?% L - ES+ = 300 6- Di net hyl am no- 4

{4-[4-(propane-|-sul fonyl)-pi perazin-1-yl methyl] -
2’-Fluoro-5’-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid ethyl
ester

To a solution of 6-Fluoro-biphenyl-3,4’-dicarboxylic acid 4’-ethyl ester (300mg)
and 4-morpholin-4-yl-phenylamine (203mg) in DMF (5ml) was added HOBT
(156mg), EDAC (219mg) and N-methylmorpholine (251ul). The mixture was
stirred at room temperature overnight and was poured into water (50ml) and the
resulting precipitate filtered under vacuum giving an off-white solid (350mg)
LCMS- ES+ =449

2’-Fluore-5’-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid
2'-Fluoro-5'-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid ethyl
ester (350mg) was dissolved in EtOH (20ml) and 2N NaOH (10m!) and stirred at
room temperature overnight. The reaction mixture was evaporated under
vacuum and the residues treated with 2N HCI. Thr residue was purified by
column chromatography. Elution with 50:8 DCM:E{OH followed by DMF gave a
tan solid (190mg).

LCMS- ES+ = 421



10

15

W® 2007 882y | ami no- bi phenyl

15 phenyl car banoyl } - bi phenyl - 3- car boxyl i ¢ aci d net hyl
ester To a sol ution of

3-methyl ester (90ng) and 66

4-[4- (propane-1-sul fonyl)-pi perazin-1-yl nmet hyl ] -
phenyl am ne (134ng) in DVF (2ml) was added HOBT (61
pmpEIC (86ng) and N net hyl nor phoI ine (99ul). The

B o AR Rl R radinmgihv-
phédyd)-anided3-[@ahbphbkel48¥-phedylyahidep and dri ed

67ng).. LCVB-. ES+ = 579 6- i hI'-4'
i St BT AT ool At BbeIadT s ey ipirhenyied-
pbmxwmagctta(umydg})vbowemym)@a@ aa&wwm (4-amird-benzyl)-

& ane- 1-sul fonyl) - pi per azin
pfpeﬁq‘ﬂsﬂﬁ’b hanﬁ'ﬁ%@”&ir'ﬂ y(lp§ml pﬁf%@l@@ng Koyl i c
ﬁ@tt@lmﬁdmlun@?‘&n (ThE hilrevas stlirs® 8l N8 tehpardttitel 2m )

and 2N and stirred at roomtenperature
sv&Pighyard W:§’é PRE%?@t'F@ﬁNQf?&ﬂ@mé) anehipereswiinaipresipitateovasm

ﬁﬁé’re& rﬂlﬁdéﬁ%c@UﬁﬁT Hig ﬁ\%tteer%l Wak 'ﬂ'te%ﬁ)urmgh vw# rﬁﬂf’é’me%o%d/x.

ompletely. This materi uri via pre
Hpmrmoz@wmbmﬁmdagdmd/lcssaammcbaJGMan lsellCh bie}m!g)

MR OIS ST SEa S WIS PN MR (AR,

(BH,6) Bi elgthly a6 Woézuﬂ plhéﬁ}ﬁl (28, d) 7.61 ¢3id b ¥176¢ 5HcM) 8.09

( L i yI )- am de
gﬂ'ﬁ (r?wqu?ﬂ?l ane:)’%l(-1 onyI )-pi perazin-1-ylnmethyl]-p
hemMg- ESan+ 685 To a sol ut| on of
6- Di net hyl am no-4' {4-[ 4- (propane- 1-sul fonyl) - pi perazin
-1- y[ et hyl]-phenyl car banoyl } - bi phenyl - 3- car boxyl i c
acid (38ng) and 4-norpholin- 10 4-yl -phenyl am ne
(16ng) in DVF (1 m) was added HOBT (12ng), EDAC
(17mg) and N- et hyl nor phol i ne (20ul). The m xture was
stirred at room tenperature overni ght and was poured
into water (1 Or) and the resulting tan solid
collected by filtration and dried (50nmg). 1H NWR
(DMSO, 5) 0.98 (3H, t) 1.67 (2H, m 2.44 (4H m 2.60
(6H, s) 3.04

-3, 4' -di carboxyl i ¢ acP@r/GB2007/001024



15 (6H, m 3.16 (4H, m 3.49 (2H, s) 3.73 (4H m 6.90
(2H, d) 7.13 (1 H d) 7.31 (2H, d) 7.59 (2H, d) 7.75

W@ 30d7/18824%. 89 (3H, m 8.04 (2H, d) 9.91 (1 H BIT/GB2@8/001024
(1 H s) LCM5- ES+ = 725 2067
6- D net hyl am no- 4' [ 4- (4- et hanesul f onyl - pi per azi n- 1-yl
nmet hyl ) - phenyl car banoyl ] - bi phenyl - 3-car boxylic acid
net hyl ester To a sol ution of 0
6- di,met hyl am no- bi phenyl - 3, 4" - di car boxyl
3-nethyl ester (9Bnmg) and N

4- et thanesul f o rper azi n- 1- -
p am-ne (121 in DME (2m d HOBT (61
ngy EDAC (86nm) N- et hyl nor ne 25 (99ul). The

mxfure was stirred at

' o) ¥ (20m) ang
solid collected by filtration and dr
LCVMB- ES+ = 551 30 i

e-Tesulting white
ifed (155ny).

6- O met hyl am no- 4’ [ 4- (4- met hangsul f onyl - pi per azi n-1-yl

nmet hyl ) - phenyl car banoyl | - bi phanyl - 3r carbey ﬁ/ac\hd
6- Di met hyl am no-4' [ 4- (4- met hanesul f gnyl er ay\gal-yl
met hyl ) - phenyl car banoyl [>hiphe 3-slarsexyl i C }JIS/R

met hyl ester (155ng) was WD 20Q7/ 138242 0" %
PCT/ GB2007/ 001024 70 di $ n EtOH (2m) and 2N
NaOH (1 ml) and stirred a pom t enper at ur e

overni ght. Reaction m xtur¥ evaporated under vacuum
and the resi duez/(reat ed with 2N HCl, then evaporated
again. This mat€rial wasOtheéh purified via prep HPLC 5
met hod A. Pure fractiqns-~conbi ned and reduced in vacuo
of e Nsolild (44ng). LCMS- ES+ = 537

O No”

am n%- bl phenyl - 3043\6di carboxylic acid

et hanesul f onyl -

1-yl et hyl ) - phenyl ] - am de}
4-rmrpho|i&uyl-phenyl)-am de] Teo~a Nuh\ﬁ)n of
i et hyl am no- 4™\ 4- (4- net hanes fopi pqlr\iéiNn- 1-vyl
N p . .

M>\B-sarboxy

3-Bromo-4-dimethylamino-benzoic acid methyl ester
4-Amino-3-bromo-benzoic acid methyl ester (500mg) was dissolved in formic
acid (2.5ml), 37% w/v formaldehyde (2.5ml) and water (5ml) and stirred at reflux
overnight. The reaction mixture was made basic with sat. ag. Na;CO; and
extracted with DCM. The dried extracts were evaporated and purified by silica
gel column chromatography. Elution with pet. ether then 5% EtOAc in pet. Ether
gave a yellow oil (416mg)

"H-NMR (CDCls, 5) 2.90 (6H, s) 3.80 (3H, s) 6.95 (1H, d) 7.85 (1H, dd) 8.15
(1H, d)
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wab@7nsseure was stirred at

phenyl am ne (18nmg) in DMF (1 m) was added HOBT
(14mg), EDAC (19ngyg) 15 and N-net hyl norpholine (22ul).

and was poured into water (43Qm ) and the resulting
tan solid collected by filtration and dried (54ng).
"H NVR (DVBO, 5) 2.46 (4H, m 2.60 (6H, s) 2.87 (3H,

3))(;,@30@3 8Hsghs@ 80 (2H, s) 3.74 (4H, m) 6.94 (2H,
13 (1 H 'd) 7.31 (2H, d) 7.59 (2H, d) 7.75 20

(3H, t) 7.84 (3H, n) 8.04 (2H, d) 9.91 (1 H, s) 10.28

i NS = oGP i ] . L2 N ki \' OH

E’R'Fﬁﬁt@'abﬁ&@ﬁﬁ&éﬂ S GOl agis-Melnyt esgery | |

T alqaspehﬁor@f—Bwaror@SA -@metilaxroHenzig BCiAMN NPT 242

7 !

Pt P 4 BRga e oL berprin e (G88maLIn BME Pl wetst
yl/\marabde@;zéslurﬁ carbonate (521mg) and tetrakis(iriphenylphosphine)-

pgl fdll {(%m nﬁ%& ﬁpébéfﬁ&fcpg\%rﬁlgﬁ%#d the solvent

5/as Tf@épor’gwwqéﬁlbwg/bagib%Miﬁied with Watsr and weskigd biith resimy|

Cc oxylic agi ), . .

Yosidie; A BatEos siTibHpR AOOTEH S 2N HC) ARLHHE ToRURg ny
Fadtate? W46 Blered BRAGF Vatddiftind tHEBF-WHiR2sm) warstled with water
Met hyl nor phol i ne (166ul) in dry DMF (3m) was

§&743MBd for 16hrs. This mixture was the diluted wth
yehes- gdlatppand the tan solid produced collected and

6-Dimethylamino-4° {4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-
phenylcarbamoyl}-biphenyl-3-carboxylic acid methyl ester

To a solution of 6-Dimethylamino-biphenyl-3,4’-dicarboxylic acid 3-methy! ester
(90mg) and 4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]- phenylamine
(134mg) in DMF (2ml) was added HOBT (61mg), EDAC (86mg) and N-
methylmorpholine (99ul). The mixture was stirred at room temperature
overnight and was poured into water (20ml) and the resulting white solid
collected by filtration and dried (167mg).

LCMS- ES+ =579

6-Dimethylamino-4’ {4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-
phenylcarbamoyl}-biphenyl-3-carboxylic acid
6-Dimethylamino-4'{4-[4-(propane-1-sulfonyl)-piperazin-1-yimethyl]-
phenylcarbamoyl}-biphenyl-3-carboxylic acid methyl ester (167mg) was
dissolved in EtOH (2ml) and 2N NaOH (1ml) and stirred at room temperature
overnight.

Reaction mixture evaporated under vacuum and the residues treated with 2N
HCI, then evaporated completely. This material was then purified via prep HPLC

roomtenperature PYPGB2@MiN01024
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10 dried (459ng). LCMS- ESt+ = 677
5'-Am no-2'-trifl uoromet hoxy- bi phenyl - 4- carboxylic

wa@eid/1§8244 4- (propane- 1- sul fonyl) pi per azi n- 1- p¢veBRoo7i001024

- phenyl }-am de 15 (4'-

{4-[4-(propane- 1-sul fonyl) - pi perazi n-1-yl net hyl ] - pheny
| car banoyl } - 6-

tnethodibr Bret fraptipnd cpmbingt aBd yéduaedrim satuo tagield an off-white

%ﬁgﬂrﬁ%w%{)rest er (459ng) in DCM (4nt)

oacetic Acid (4ml) was stirred for 2hrs.
TRMSr B3t FdBhas evaporated and the residue
partitioned between Et OAc and saturated potassium
carbonate. The dried extracts were then evaporated
Exampie 291e title conpound as a tan foam (374ng). 20

5 P d 2- car boxy|

et aipo oy coh L s e A E s pEmdash

)ﬁhﬁ@& zhy(l{4 t@{peaydxﬁa;r hxmﬁylb ;ﬁrizﬁﬂ-ﬁlymémmlph@asn} hlofegny!
JNZI 25tAC M stirred solution of

i diRn Gz‘ﬁpraﬁ hypmiezt’ prepaget lsylipayhpiperazindr y

WE”;?@EB%?%@%@ b.ﬁﬁaﬁy@@y&aﬂswl@a&@mrﬁ@ m n’hﬁ?hohn-

I sobut | or of or ma

fhox- pmgnk‘lﬁwmee@ 6mgy) iR d 3 o) waa NQ%*HT!@EFN&?W% E&P&m
?J‘fﬁg ( prl{cl):[t;g%tg |'nQ> oline ( %ul Theerrglleturqe as stirred a]t 100 oy
qm@@ﬁatwe gmer@mtrgy\d was @pyrenHEtO(watm §1 Omalgandw@ﬁ regidignp tan
%Bﬁjd 5&%0{&8&”]9&1% Mr%ga(tsbﬁ\mad to warmto room

rature, er nrtrogen for 16 hours. The
ﬁH)NMIRéDMé“sD tfﬁ @rﬁ&e&ﬁé'b(br‘aﬁé@'and) 2 Aé (4l snPRSOHEH] $)i 204

S0t S5 AL SRR S0 5V APETS o sy

(23,na))7. 59N+ @) 7/7B3BEH £) TRES (SEB2OE/00 () 2H) 9.92(1H, EMES. 28
%%J\{/I = 788 The above nmaterial (45ng) was dissolved in
L:(Zml) and was then treated with trifluoroacetic
ACMB-(E3L¥ 728d the m xture stirred for 2 hours. The
m xture was 5 evaporated and the residue partitioned
bet ween Et OAc and saturated potassium carbonate. The

@rmlﬁﬁthﬁﬁemﬂ4vmrxﬁethm@ulmﬁ§pprpaim -BRfindthe)-r esi due

urif on silica el. Gadient elution wth 0% 35%

zémag'arml] NHB"'N‘-”D@K}PWB? aci methyd estetaye the title
TR bnasT cRdmlyiathinb BisHinyd3, 4 3&BBrboxylic acid 3-methyl ester

(90mg) and 4-(4-methanesulfonyl-piperazin-1-ylmethyl)- phenylamine (121mg)
in DMF (2ml) was added HOBT (61mg), EDAC (86mg) and N-methylmorpholine
(99ul). The mixture was stirred at room temperature overnight and was poured
into water (20ml) and the resuiting white solid collected by filtration and dried
(155mgq).

LCMS- ES+ = 551

6-Dimethylamino-4’[4-(4-methanesulfonyl-piperazin-1-ylmethyl)-
phenylcarbamoyl]-biphenyl-3-carboxylic acid
6-Dimethylamino-4'[4-(4-methanesulfonyl-piperazin-1-ylmethyl)-
phenylcarbamoyl]-biphenyl-3-carboxylic acid methyl ester (155mg) was
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wWQ282A428268 (m 1H) 2.99-3.01

LCMS- ES+ = 688 10 1H NMR (DVBO, 8) 0.97-1.03 (t,3H)
1.38-1.48 (m4H) 1.66-1.78 (m4H) 2.45 (m 4H)

(m2H) 3.51 (m2H 7.29-7. 3%0 (d,2H) 7.45-7.49 (d, 1H
7.60-7.64 (d,2H) 7.76-7.87 (m3H) 7.93-7.94 (m 1H)
8.05-8.08 (d,2H) 9.95 (s,1 H) 10.35 (s,1 H F F O FAF
@issoNe®in EID(EMI) aNd 2N\NNSOH (1ini)\and stlyred by @om tdmper@turé

FONFONNS 'J NyNO 15 WD 2007/ 138242
ﬁ&%‘"&%‘inow 001024 73 ‘

{Reactidn (rktdetdvapersied omddr vacuen and thel residues ngbjedphieng
RR ot At TR S BIRR B Yl SRR ©
ethed A: Puiecoiautiond eavbiaet 2ad Zedddetfih Ve tys vn il
yl - 4- carﬁoxyl ic 5 acid (50ng),

£olid (44 Hanesul f onyl - pi per azi n- 1- yl et hyl ) - phenyl ami ne
(3Mee+ = §4BTU (49. 6ng) and N- Met hyl nor phol i ne (30ul)
indry DM (3m) was stirred for 16hrs. The reaction
m xture was then diluted with water (6ml) and the

BSHpid 89 solid collected by filtration and dried to

giving a tan solid (80ng). 10 LCM5- ES+ = 649 Exanple
$Dimethylamino-biphenyl-3,4°-dicarboxylic acid 4’-{[4-(4-methanesulfonyl-

ii_i;ée%%%%f}{l@?&?{}!@ﬁfﬁ}?@d&'3:[E4EJnBh}ﬁ‘aiiﬁﬂi‘?ghfb‘ﬁé%{ylpmﬂﬁi‘y' )
To a solution of 6-Dimethylamino-4'[4-(4-methanesulfonyl-piperazin-1-ylmethyl)-
phenylcarbamoyl}-biphenyl-3-carboxylic acid (44mg) and 4-morpholin-4-yl-
phenylamine (18mg) in DMF (1ml) was added HOBT (14mg), EDAC (19mg)
and N-methylmorpholine (22ul). The mixture was stirred at room temperature
overnight and was poured into water (10ml) and the resulting tan solid collected
by filtration and dried (54mg).

"H NMR (DMSO, ) 2.46 (4H, m) 2.60 (6H, s) 2.87 (3H, s) 3.08 (8H, m) 3.80
(2H, 8) 3.74 (4H, m) 6.94 (2H, d) 7.13 (1H, d) 7.31 (2H, d) 7.59 (2H, d) 7.75
(3H, t) 7.84 (3H, m) 8.04 (2H, d) 9.91 (1H, s) 10.28 (1H, s)

LCMS- ES+ = 697

I=

m 2H) 3. 18 (m 4H)PGr/282007/001024
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wd¢ 4007[1882¢21- Met hanesul f onyl

met hanesul f onyl - pi perazi n- 1-yl net hyl ) - phenyl | - am de
15

car banoyl ]-6- trifl uoronet hody-bi phenyl -3-yl}-carbanic
acid tort-butyl ester (80ng) in DCM (3nl) and
trifluoroacetic acid (3m) was stirred for 2hrs. The
reaction mxture was then evaporated giving a brown

Q#1—{4Aﬂ4i(pknpaasluaﬁdlm pipéluisz—uyhmﬁylppllénfyicﬁﬂidm(l}igﬁg t ;1e
= rude am ne
3??‘88 ‘1‘%3’&9‘&??95 F@'“‘&ﬁﬂg W@Pﬁ'gFﬁfﬁ' phol i nemg
(60u1) in dry DMF (3nml) was stirred at room
er at our The reaction mxture
&’#W ohit o \%“forsy Oglw%tnm% eifpromelnest *?lahwlrﬁﬁﬁboxyhc
Qt@id'(@(mngj 4’354 (&)tdpﬁﬁ@IJsﬂ!bngJ?) d&rﬂﬁﬂﬁ? khy??pﬁleﬁﬁ%ﬁme §224mg),
ut

purl on silica ge ent e ion with

HOGB(10meandd\Methyimerphaling 4lasub ﬁdeMQME (3ml)

%%Wog%h@{] of f - vvhlte solid (26ng). LCMS- ES+ =
674 30 HNl\/RélDI\/ISO 1.16-1.34 (m6H) 1.55-1.83

(isgpjxiupe was the dijut¢dyyigi-vatpr @Qm()sm@ He targsolid p(qéveﬁd)coneo@ﬂ and

(B2Msofi,21- 6. 24 (d, 1H) 7.29-7.75 (m 4H) 7.59-7.66
m% 97?%6- 7.79 (m2H) 8.03-8.66 (d,2H) 8.66 (s,lH)
1EM8S- RS, =1657 WO 2007/ 138242 PCT/ GB2007/ 001024 74 O

QHA%I% Zl-tlj\mm¥9me%ox§'\l bg\lphel%IQ-caoboxyhc acid {4~ [i\-l(pl}!opgnegl-

sulfonyl)-piperazin-1-ylmethyl]-phenyl}-amide

(4’- {4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-phenylcarbamoyl} -6-
trifluoromethoxy-biphenyl-3-yl)-carbamic acid tert-butyl ester (459mg) in DCM (4ml)
andTrifluoroacetic Acid (4ml) was stirred for 2hrs. The mixture was evaporated and the
residue partitioned between EtOAc and saturated potassium carbonate. The dried
extracts were then evaporated giving the title compound as a tan foam (374mg).
LCMS- ES+= 577

Example 31
(R)-Piperidine-2-carboxylic acid (4’-{4-[4-(propane-1-sulfonyl)-piperazin-1-
ylmethyl]-phenylcarbamoyl}-6-trifluoromethoxy-biphenyl-3-yl)-amide.

A cold (-10) stirred solution of (R)-N-Boc-2-piperidinecarboxylic acid (39.7mg) in dry
THF (4ml) and N,N-Diisopropylethylamine (60.4ul) was treated dropwise with
isobutylchloroformate (22.5ul) for 10 minutes. 5°-Amino-2’-trifluoromethoxy-biphenyl-
4-carboxylic acid {4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-phenyl}-amide
(50mg) in dry THF (1ml) was then added and the reaction mixture allowed to warm to
room temperature, stirring under nitrogen for 16 hours.

The mixture was then evaporated and the residue purified on silica gel. Gradient elution

with 0%-20% 20DCM:8EtOH:1NH3 in DCM over 35 mins gave a tan solid (45mg).

- pi perazi n- 1- yl met hyPQF/pBeryioo1024



10

15

wmiosA432az bonyl ] - am no} -

05
4-(4-{[5" - (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phe

benzyl ) - pi perazi ne-1-carboxyRic acid tert-butyl ester
A m xture of

5' - (Cycl opr opanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-c
drhesyise=agg d (1. 829),

4- (4- am no- benzyl) - pi perazi ne-1| - car bonyl acid
tert-butyl ester (1. 8g), HBTU (3.51 g) and
NhERbdW RN QIskS whd di&3 ke d i DEkY 2 PManl 36 hen Wested with

stirred at room I0 tenperature for 18h. The m xture

waduoseacetia acsHem Ded ese mixhere st Ebr BdmpTsTHee riiuseivas
%?ﬁﬂoﬁa@écﬁagﬂ@ﬁeeéreﬁ&?e%ﬁﬁfoﬁgd %D%‘?:‘Rﬁq’%?%ﬁ:@ §h£§aﬁ1rag%%ast@@mo n

S|I|cagrl..lut|onW|t anmoni a,
zatdomc Ihadded ¢xaraets wers thavrgyenomdedhandghdresiges proidied on silica

8 PRt Sution with Q953 % PODEMAROLINTLS IR RO cxgr 3 ing Geve
dhegleyebmpoersi ad af 4ffvghite solid (35mg).

RIRGSE 34Nz dey! met hyl - phenyl ) -ani de 4-(4- { [ 5

- cl opr opanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4- car
BHANNR (DMEM6) §.97-11081iz3H))1- 38 b4 @z, 4 Hp?.66- 176 Fmbi®H P45 ¢m,4H)

Cl ert- er, . ), o th I, (50
Sone ST PBLLYSH FE bhor S B dtiy) A8 @B aay gl 2
(&OHET.48-0148 (4,0H) BB0-7.60 €4, ZHX1. V6-2.8W@8, 3HG a8 s oh,1H) 8.05-8.08
%?h{%g/{v#hg ggta i um car bonate and then extracted

’ 5 Odri( O extracts were evaporated giving
the title conmpound as a cream foam (2.25g). WO
2007/ 138242 PCT/ GB2007/ 001024 75 Exanple 33 4-(4-{

[ 5 Cycl opropgnecar bonyl - arrFi no) - 2' - net hy}=kiphe 4-c
ar yl']-am np}- benzyl)-pi'perazine-|l - ca yIiQ/aiqp
- @ N s

¢ A m xt ure of S
j met hyl - bi phenyl -d- ¢

’ epyl ) -am de (40ng) and
2-isfpcyanat o- 2- met hyl - propane (0.011 m) in dry DW
( 3miL) irred at room t®npératlre for 18h. The

m xt ur s partitioned between|water and DCM The
dried ®xtracts were evaporated and the residue
purified on silica gel. Elution with DCM Et OH:
amoni a; 150:8:1 gave the title conmpound as a

col ourl ess fgam (48m) : 13, 6) 0.72-0.80
(m 2H) 0.97-F 04 ( s, 1124 1.58-1.64
(m 1H 2. §, 3k (m ~&8.26-3.33 (m
411) 3.48 (s, 7.14-7430 (m 5H)
7.40-7.72 (my 2H 2H) 7.83 (d, 2H) 8.57 (s,
1H) 8.77 (s,

PCT/GB2007/001024
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15 4-(4-{
[5' - Cycl opropanecar bonyl - am no) - 2' - et hyl - bi phenyl - 4-

wa@edonyd2iz ani no} - benzyl) - pi perazi ne- 1-yl ] - oOXOPEL/6BR2@7/001024

acid ethyl ester A mixture OB
- (Cycl opr opanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-
arboxylic acid (4-piperazin- |
¥1-mﬂwbéhammfbx)yl@m@'ﬁzxﬁm)eth@nci)h@ﬁm«s)mmm}-ac etic

d
38thﬁome¥lb°XKFst1’r€qu'£‘ﬁﬂ ﬂﬁg‘f‘%‘?‘}é agig t%"f"’l‘ﬁ’)l e%ﬁ"s stirred at
20 room t errper ature for 18h. The m xture was
partltlo tvveen water and DCM The dried extracts
Pt 38 BtOémﬂ%Oﬁzélamé@r?dr}%ﬂmeﬁh@af -bjphegyt{-gagboxylic

gexld (5Ghpt a mm\éthhﬁbsulﬁ&M ﬁb%l@%bﬁﬂé—%ﬁ&yﬁﬂ&neﬂgy Qm%ﬁe

title conpound as a coOlourl ess foam
6@%{@9 (@}g) ond/y- Metgjgln(omho@pq) Gulpondry mn?hmIWBs stirrgds for

(bnrs3H) 1.54-1.61 (m 1H 2.18 (s, 3H 3.41-3.45 (m
4H) 3.51 (s, 2H) 3.61-3.65 (m 4H) 4.32 (q, 2H) 7.17
(Té}e rezlstlmlxtprqwasﬂhgqldl(qﬁqd i) watery@my), aa@ therresultide sqlidb@llected

%25’1,1,%!% ég‘?ﬁ“e@% ol Bardboiifeontd)) 8- 63 (s, 111)

SCMBESopb4panecar bonyl - ami no) - 2' - met hyl - bi phenyl - 4-

arboxylic acid (4-{4-[2- 30

(2- met hoxy- et hoxy) - acet yl ] - pi perazi n- 1-yl met hyl } - pheny
IE)<axaphedé Th| s material was prepared as for Exanpl e 34

t th
T B R P P ke - A B g g+
metidmesulfoagBpigormin-1-Haedihyl PpEonyWandidd 7/ 138242
PCT/ GB2007/ 001024 76 'H NWR (CDC13, 6) 0.78-0.85 (m

oH) 1.03-1.09 (m 2H) 1.47-1.56 (m 1H) 2.20 (s, 3H)
44°39-=(a-Méthdrdsul fblny1 p3pe3§zu( $~y11§é‘tﬁylﬁpl4¢@yl§ar§9m6 -6—1-0‘0 4.19

%%rqr&eth%bl@egyﬂ 3(-353 -cgrhymg aggld@é’p%tygeg?er (80mg) 1n DCM'_P3ml)
and {EM6laRtie PaA i ?Q@Perre@%r%}s The PRI i RNERYhen? - C

arboxylic acid

FEAPRESH- g a}/bl)owwﬁéﬂé% Wasmsed Yrshaw furtherawificationns the next
Ihps material was prepared as for Exanple 34 except

t hat net hoxy-acetyl chloride (0.008ml) was used. The
LM% ESgimpoiind was obt ai ned as a col ourl ess foam

(41ng) 10 1H NMR (CDC13, 6) 0.67-0.74 (m 2H)

0.93-0.98 (m 2H) 1.44-1.54 (m 1H) 2.10 (s, 3H)
Zhogugde 88in¢ (BSmeh)cyBolBXylimcyRkle (R1B6)-28d HZMethylsorphd)ine (60ul)

AN Tf o el By By ey i
vds thekfiil8edHith water (6ml) and the solid formed collected by filtration. This
material was then purified on silica gel. Gradient elution with 0%-30%
20DCM:BEtOH:INH3 in DCM over 35 mins gave the title compound as an off-white
solid (26mg).

LCMS- ES+= 674

'H NMR (DMSO, §) 1.16-1.34 (m,6H) 1.55-1.83 (m,5H) 2.47-2.51 (m,4H) 2.89 (s,3H)
3.13 (m,4H) 3.51 (m,2H) 6.21-6.24 (d,1H) 7.29-7.75 (m,4H) 7.59-7.66 (m,3H) 7.76-
7.79 (m,2H) 8.03-8.66 (d,2H) 8.66 (s,1H) 10.37 (s,1H)
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15

20

(s, 111) 8.39 (s, 1H 15 Exanple 37 4- [4-(4- {
[5" - (Cycl opropanecar bonyl - am no) - 2' - met hyl - bi phenyl -

wa@ a00ass2kl ani no} - benzyl ) - pi perazi n- 1-yl ] - 3- oXoPQLIGBRI0C/001024

acid ethyl ester This materi7al was prepared as for
Exanpl e 34 except that 4-chloro-3-oxo-butyric acid
ethyl ester (0.015ml) was used. The title conpound was

obt ai ned as an orange gum 20 (10nmg) Exanple
5' - (CyclopHtopanecar bonyl - am no) - 2' Lh?Jﬁ%EFET?\/ yl - 4 c
ar pox @

(porphdiine- 4- carbonyl) - pi ger a 1- ylnethyl] phe yI

p 25 This material wag prépared as for Exanple 34
chloride(12. 7ng) was

ex«ept nor phol i ne- 4- car bo

use e title conpound S oltained as a yell ow gum
(43 ) 1H NMR ( CDC13,” 6) @\Egg%.SG (m 2H) 1.04-1.10
(m 2H) 1.52-1.60 ( 1H) 2.82 (s, 311) 2.43-2.47 (m

4H) 3. 24-3. 33 .52 (s, 2H) 3.67- rm/\fll
7.20 (d _7 (m 6H) 7,67 elf\%\/ﬁf/T (d,
) A . 1@3 H) K/N

- met hyl - bi phenyl

- 4 ylic acid _{4;] 4-
(5<gxo-pyrrolidin-2-carbonyl razi n-1-yl met hyl ] - ph
eny| }- @i de WO 2007/ 138242 P®I/ &B2007/001024 77 A

m x e of
5 -( clopropanecarbonyl-anino?-Z'-nethyI-biphenyl-4-c
arboxylic acid (4-piperazin-1-ylnethyl-phenyl)-am de
(40nmg) and (S)-5-oxo-pyrrolidine-2-carboxylic acid
(11ng) in dry DMF (3m) containing N nethyl morpholine
(0.05nl) and HBTU (49ngy) was stirred at room
tenperature for 18h. The m xture was partitioned

BEUVRPI CPclbpt Enéﬁ%mmﬂbﬁzdfdeﬁ@l—%iﬂh"eﬁﬂhﬁcdﬁ'ﬁ&ﬁrl‘-ammo}-
evaporated and the reSidue purified on silica
Benzylopipexagzineicoar Paxplic a@lmﬁwbatyl s8eF 8: 1 gave the

t 8

(AD’IE\r/hB%u&%?Po@glo g%cﬁtéywnhﬁ)]z Qlle{hgh ﬂlgﬂéﬁgmédﬂbé\lyﬁc acid
(.822H)-(Papinofbs nzyiz)l-n)lper@n% -paranyj mld @H) uz'l 5%6121 8g). HRTU

0
A(E')51 %q)ﬁé flggtﬁ;}l%h?me @@%;ﬂaﬁ&g&gao(sgﬂ) v‘ga I_I)%t'?%&l a%?oonil
Zbijlpeitﬁuﬂiol( 18h. The)mikGr@@¢spartitigped between water and DCM The dried
extracts were evaporated and the residue purified on silica gel. Elution with

DCM:EtOH:ammonia;400 to 200:8:1 gave the title compound as a beige foam (2.64g)

5°-(Cyclopropanecarbonyl-amino)-2°-methyl-biphenyl-4-carboxylic acid (4-
piperazin-1-ylmethyl-phenyl)-amide
4-(4-{[5°~(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carbonyl]-amino} -
benzyl)-piperazine-1-carboxylic acid tert-butyl ester (2.63g) in ethanol (50ml) and conc
hydrochloric acid (20ml) was stirred at room temperature for 3h. The mixture was
carefully basified with potassium carbonate and then extracted with DCM. The dried

extracts were evaporated giving the title compound as a cream foam (2.25g).
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w@eloayd2wzr acid 4-{4-[2-(5-

Exanpl e 40
- (Cycl opr opanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-

nmet hyl - 2, 4- di oxo- 3, 4-di hydr g52H- pyri m di n- 1-yl ) - acet yl
]-piperazin-1-ylnmethyl}- 15 phenyl)-am de This
materi al was prepared as for Exanple 39 except that

(FRafplRy! - 2, 4- di oxo- 3, 4-
di hydro-2Hpyrimdin-1-yl)-acetic acid (15.7ng) was

lfis(étﬂS’ Trclapropaneeshponlianings? - l@%bﬂrme@nak*&aﬂmnél]-amino}-
. 0.77-0.83 4
Peai9rnig g'l ﬁehl&qgexyhtlﬁgfmé lgg?p 5.37-2. 45 (m (m20 "
4%9m>3um4f - @clpmwmarhomamgm -2HpethyigplrengBa-carpoxaiy acid

{ﬁéﬁ){% %81 %lmeth%E%he Xl; g&?e' (4&§%ané>%q'§oc§'gla}gzﬂneﬁ8d gt%pgrﬁ
50 O @yirinogy Mé’tmﬁ Warspirred i mah t2hpenabirh for- Ih p Remyiktuze was
d
Sl B el RN TP e v et el e
|r§:&cﬂﬁlpdﬁﬁél’d’kb1§sﬂllmtgef iEhitlowazSth Rr@E&t@H: aasndnim; | IoxGhrpdve ti3itle

except .that 2- x0|m in-4- carboxylic acid (I
\ﬁﬁ@pg‘g’g&”?ﬁl@ §5¢ fogmy @ﬁxﬂ nd was obt ai xed as a (1)

dH|NJMR|(eEJ$313$®)| 0. wlz 0. eG?rﬂ;gz)H THNVR DIBP1.38)2:0s, 353HP1.68-1.64

G sty 18 i 55 T D5 A B 8 4D 20 3 45 5D

(m4-L B19.407. 721, 2@1) 1438 gdS ,ZH%H)EB (d20085714, 16my8. 73@ 1H)
7.27-7.36 (m 4H) 7.56 (d, "211) 10.01 (s,
111) 10.11 (s, 111) V\o 2007/ 138242 PCT/ GBZOO?/ 001024

Fambitanpl e 42
5" - (Cycl opropanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-c

a#@}ob[y{-(ﬂxclmppm{eqaqbqnxlgmmo) -2’-methyl-biphenyl-4-carbonyl]-amino}-
ﬁ@%?‘gkm“%cle% blo-@ée@i@ aﬁ'e&ﬁeﬁéﬁet hyl ]
I's mater! al S prepared as for
E(Emvpme o8 9° -Eycloptoptirsrbphdayinel? oty bbipherab-garbgxylic acid
RS o b SR AL 15509 o
4B101 I} 8x dry&D_ME (Aml] bhntAniRd N¢rsgthBidproe- (2.04mI)(wys stn4$q) at
3. d 2
rﬂ,?méﬁgﬂperﬁb&mfofq% ’]?hﬁ]mlﬁt&de’ wa#}%@%nﬁgdﬁe}ﬁwe% te@;ﬁﬁ]g@]ypé'g
(dried éxfac®. Wille dportd)l afd B3 rdsifine Bifjficti®n2ilice ggl. Ekdjiod @it 1
(SCM:E]fEQ-I:ammonia;ISO:&I gave the title compound as a colourless foam (40mg)
'"H NMR (CDCl, 8) 0.73-0.82 (m, 2H) 1.00-1.05 (i, 2H) 1.35 (t, 3H) 1.54-1.61 (m,
1H) 2.18 (s, 3H) 3.41-3.45 (m, 4H) 3.51 (s, 2H) 3.61-3.65 (m, 4H) 4.32 (q, 2H) 7.17 (4,
1H) 7.27-7.31 (m, 4H) 7.39-7.43 (m, 2H) 7.68 (d, 2H) 7.83 (d, 2H) 8.31 (s, 1H) 8.63 (s,
1H)

Example 35

5’-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid (4-{4-[2-
(2-methoxy-ethoxy)-acetyl]-piperazin-1-ylmethyl}-phenyl)-amide

This material was prepared as for Example 34 except that (2-methoxy-ethoxy)-acetyl
chloride (14.3mg) was used. The title compound was obtained as a colourless gummy

foam (9mg)

PCT/GB2007/001024
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WO 4e0castrexyl ic acid {4-[4-

10 Exanpl e 43
(S)-5"-(Cycl opropanecar bonyl - am no) - 2' - net hyl - bi phenyl

(2-di propyl am no- propi onyl ) -7gi perazi n-1-yl net hyl ] - phen
yl}-amde This material was prepared as for Exanple
39 except that (S)-2-dipropylamno 15 propionic acid

(AR (@@@1398’)@'78 d. @?(ntl 'ztIiqu (f?aolankg@}w@% Q@@(‘nﬂ @ﬁ) %’@0 @

orange foam 0. 76-

BEIP->9- 2080 (m, 6%) p ﬁ?n?sz 3H) 3.46- i@g {m3 HFrf, ?92( 2H), 73143 71444@11 7H)

2 7 2 81 2
g?@%ﬁ’?@sﬁ&?ﬁ (%)7%(892}%%’13 (fg”ﬁ)mzH)H)? 17 (d(slll)H)
7.28-7.45 (m 6H) 7.69 (d, 2H) 7.85 (d, 2H) 8.35 (s,

(]Eg%mgre@gi (s, 1H 20 Exanple 44

-(Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl
WC@i&prnphne@aﬂmnyl—a[rmn{ym’-m&hyyhﬁphmhl-ﬂmaﬂumyhc acid {4-[4-(2-

1 de Thi t |
D te sl B AR (har T o O
(Thjs-rRatéry4l mfax yreﬁa’r;ﬂpasdﬁt Exapile34 %eﬁtﬂf@nﬁfhoﬂﬁa&@%chlonde
u was usS | e C
Ol SRS R R SRR ol
T T A TR AT AT T T Sl
. - 1. . S . -Z.
SERG A0 e 6 880 1040yt 00 3 509 1A 21 108 (53D
0
(7tU7S7 H)l(lﬂ)mg 744- 7423ﬂ§1 @H)973H)7’371 (%1021(21)17 sé%zﬁ) 294 &d 4) 8.05
gs 38D 839 (&Hﬁ)vxo 2007/ 138242 PCT/ GBZOO?/ 001024 79
Exanpl e 45
5' - (Cycl opropanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-c¢
@(bmn 137c acid (4-{4-[2- (1, 1-dioxo-1l anbda*

j I h I
e
Exeb‘qnlyﬂalﬁBmé—)bemqyl)-plha1az1@41—ﬁl}-d+oaa-d»utyrm’dydhétﬁyl ester
t'Ihhﬁ rgq?:zgwa Hr&pargé gs fé C]%cam aﬁ &cé H:Q)ﬂo 3. o%é(? S&{X{‘%— §d

21iy) estéd (NVRS T ITDELBed. Sl)he (mﬂa aerﬁpomd @m o‘th:l)lecOa% ofan@@ gfm
2kl 42-1.51 (m 111) 2.14 (s,

Example 38

5°-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid {4-[4-
(morpholine-4-carbonyl)-piperazin-1-ylmethyl]-phenyl}-amide

This material was prepared as for Example 34 except morpholine-4-carbonyl
chloride(12.7mg) was used. The title compound was obtained as a yellow gum (43mg)
'H NMR (CDCl3, 8) 0.79-0.86 (m, 2H) 1.04-1.10 (m, 2H) 1.52-1.60 (m, 1H) 2.22 (s,
3H) 2.43-2.47 (m, 4H) 3.24-3.33 (m, 8H) 3.52 (s, 2H) 3.67-3.72 (m, 4H) 7.20 (d, 1H)
7.31-7.44 (m, 6H) 7.67 (d, 2H) 7.87 (d, 2H) 8.03 (s, 1H) 8.33 (s, 1H)

Example 39
(S)-5°-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid {4-[4-
(5-oxo-pyrrolidin-2-carbonyl)-piperazin-1-ylmethyl}-phenyl}-amide

PCT/GB2007/001024



3H) 2.31-2.39 (m 4H) 2.96-3.05 (m 8H) 3.27 (s, 2H)
3.36-3.45 (m 4H) 3.52-3.59 (m 10 2H) 7.11-7.39 (m

wOok)o7/43892 (d, 2H) 7.66 (s, 111) 7.79 (d, 2H) 8PAHGS2007/001024
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111) ROR O\ O\ NN HZNHZN N O S\\0O R O N NN,
SSRV 1/ O ONCHNS\ 200 HNYRL O
(4- Am no-2-trifl uoronet hyl - phenyl ) - (4- met hanesul f onyl -

pkgﬁ;]&ﬁ%é (gfdt r(%é (%I?Jpor 0 negé%%% e n z@ icn 1%1%%{32 %C%%%'Carboé ylje acid

- (fepineraeind +yflmﬂtwlrphpn:1d)earazla (HOn{g3 8 (H)- SI-OXO(-:[]yyroDMEeB U@-(Barb);xyhc

i0l I l. an

CRR el & BRIV PR Rttt hafitdo. o B anq U
n{42tng) B’amkred\aamoma:bmpbratam dort 188, Tieshittiee wad ﬁairﬂitidﬁﬂcﬁbbﬁween
bet di b t et at The
PR e, TR e N R SRR Bt st Pt ph ica
sgali Elu(&DOHiyDCMEBICH: BRin6iib;a00:8A Sa s e tltlc\!\bérﬁkfbahc\il\%s an off-white

puri f |on|nthefollovmng synthetic step
2%*?/@%%@42 PCT/ GB2007/ 001024 80

4 #Hmb(ms@ssyl o‘nmkfi 9111 pm) aZﬁsm-éhr(yA et DY b ke, Berf 3,03 (sUnpp

(m;ﬁﬁaémy%}@ F1-056 Gttt s, 560 5H0 4.9k 0o 4B F 857135
pan@;mﬁﬂlso =59/, 4HR 7RG, §ﬁﬁ8 b@geﬁﬁ) Ly (“sof'ﬂi’ﬂ 1%><33(s1 1H)

was heated to 80C for m xture
cool ed and quenched wi th nethanol. The sol vents vvere
them@yvaporated and the residue partitioned between
aq. srgdi um bi car bonate and ethyl acetate. The dried

05 g@}yiclgprqmyeital‘hymyl-emé!px)ﬂa-tr@(ﬂh)d{babltehgl-4-wbdx5€licmkl 4+feR-(5-

{lfyi—ﬁq (ﬁ&osé 11 Idﬁ@dgt? 5H-p%%%dﬁln{-yﬁlacetlyﬁ rf)l]g)efrazm—l-ylmethyl}-
phenyl)-amide
This material was prepared as for Example 39 except that (5-methyl-2,4-dioxo-3,4-
dihydro-2H-pyrimidin-1-yl)-acetic acid (15.7mg) was used. The title compound was
obtained as a pale orange solid (10mg)

'"H NMR (DMSO, 8) 0.77-0.83 (m, 4H) 1.76-1.82 (s+m, 4H) 2.21 (s, 3H) 2.37-2.45 (m,

4H) 3.44-3.53 (m, 6H) 4.57 (s, 2H) 7.23-7.38 (m, 3H) 7.48-7.58 (m, 4H) 7.77 (d, 2H)
8.03 (d, 2H) 10.22 (s, 1H) 10.32 (s, 1H) 11.29 (s, 1H)

Example 41

5’~(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid {4-[4-(2-
oxo-imidazolin-4-carbonyl)-piperazin-1-ylmethyl]-phenyl}-amide

This material was prepared as for Example 39 except that 2-oxo-imidazolin-4-
carboxylic acid (11mg) was used. The title compound was obtained as a colourless solid
(37mg)

"H NMR (DMSO, §) 0.55-0.61 (m, 4H) 1.51-1.59 (m, 1H) 1.99 (s, 3H) 2.06-2.19 (m,
2H) 2.28-2.32 (m, 4H) 3.18-3.40 (m, 6H) 4.31-4.36 (m, 1H) 6.05 (s, 1H) 6.14 (s, 1H)
7.01-7.11 (m, 3H) 7.27-7.36 (m, 4H) 7.56 (d, 2H) 7.82 (4, 2H) 10.01 (s, 1H) 10.11 (s,
1H)
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0- 30% DCM Et OH: anmoni a; 20:8:1 in DCM over 40m ns gave
the title conpound as a white solid (210ng). 10

- (Cycl ohexanecar bonyl - am @) - 2' - net hyl - bi phenyl - 4-ca
rboxylic acid [4-(4-
met hanesul f onyl - pi perazin-1-yl methyl)-3-trifl uoronet hy
IEprla ryb] -am de A m xture of

é ){cl ohexanecar bonyl am no) - 2' - met hyl - bi phenyl - 4-ca
,55-@, 0] qm'om;qegar;pgnx ggwgy)—%i’,-methyl-b1phenyl-4-carboxyhc acid {4-[4—(2-
ﬁh@ﬁy]ﬁ?ﬁfﬂaaﬂ@@ﬂlﬂlﬁé’m&mﬁ Oﬁﬁ{eﬁﬁl]%&ﬂenylgw 1??/ 1)-3-trifluoro

t hyl - phenyl"am ne m ) contai ni ng
ﬁhrﬁéwwahﬁaﬁapr@parweas@er mme 39aqxaemmtphepﬁlsmgyo aggtéc acid
r
I S0 Gt PR SORBOGINLE ob g d s pofieie Y83 (1051
e tNEYIR4PM&S)s 8) $1édr0482 (inf 418l G181 (m,dzH)@ell (s, @ﬁldﬁérﬂt 44 (m,

N e e

(23174 (o, BFINRRS (T3VEI®, 4B) 7,18 61 2H) 803 (yRBH0.11 11H) 1 (s,
(m5H 2.37 (s,3H) 2.49(m1H) 2.68 (m4H) 3.07 (s, 3H)
I 4k 3.83 (m20) 73007 42 (d 1H) 7.67-7.76
(m4H 7.89- 7.93 (d,1H 8.21-8.29 (m3H) 8.44 (s, 1H)
%,99,(351P) 10.76 (s, 1H) LOVS- ES+ = 658 25 Example

B i’%@blepfo@aﬁmaafnlynmmimy.m AR} y2-biphehyd-cdb SR80 ¥bid44G4-

arhboxylic acid [4-(4-

iRy ingrRICPIgRY P ipLr drin Lyl peth Y phemyli-pmidey or onet hy
IThRReAMal wadpreBaredhsToPRAERILTO exce t that QSI% -2-di ropylammo-
5' - (cycl opropanecar bonyl - am no) - 2' - % enyl -4-c
qugég@q a,cgf (éér,ng) WH ussh ﬂ%y tihg;epmpound was obtalned as an orange foam
L&) ) et hanesul f onyl - p| perazin-1- yI met hyl )-3-trifluoro

et hy I henyl am ne ng%nll n dry (I'm) containing
I\Hﬁ?B‘tIM hpm 76088 @0, G 8HILY2-d k4 (HB?HEJ 1. wsﬁ@xmyﬁg 1.34-1.48
S ELa, P@@ﬁ??ﬁ%ﬁﬁ‘%@lé@éﬁgﬁ?% SIS G

A @417 &, 1Wa 3. 28174 (puOH) 7.69 (AT BS (}hZ@éB 35@: ad) &nt (s, 1H)
el ution of WO 2007/ 138242 PCT/ GB2007/ 001024 81 0-20%
DCM Et OH: anmoni a; 20:8:1 in DCM over 45rri ns gave the
Exehgedénpound as a tan solid (57ng). 'H NMR ( DVSO,

?%) %ﬁﬁgo%pa eca14b'5|)11yﬂ'a11519i10}25-1§1e£hn1 %,iphenyl-4 cag'ﬁbxyll_f)c ac1d§9 [4-
(2-hydroxy-propionyl)-piperazin-1-ylmethyl]-phenyl}-amide

This material was prepared as for Example 39 except that (S)-2-hydroxy-propionic acid
(9mg of an 85% aqueous solution) was used. The title compound was obtained as a pale
yellow foam (25mg)

'"H NMR (CDCl, §) 0.78-0.85 (m, 2H) 1.03-1.07 (m, 2H) 1.33 (d, 3H) 1.49-1.60 (m,
1H) 2.21 (s, 3H) 2.42-2.48 (m, 4H) 3.39-3.45 (m, 2H) 3.53 (s, 3H) 3.60-3.73 (m, 1H)
3.88 (brs, 1H) 4.44-4.48 (m, 1H) 7.20 (d, 1H) 7.29-7.44 (m, 6H) 7.68 (d, 2H) 7.97 (d,
2H) 7.97 (s, 1H) 8.39 (s, 1H)

PCT/GB2007/001024



(Mm4H 2.91 (m4H 3.42 (m2H 7.00-7.03 (d, 1H)
7.27-7.33 (m4H) 7.49-7.52 (1H 5 7.80-7.88 (m 3H)

wW@203/1¢e41H) 9.98 (s,1H) 10.35 (s,1H LCVS- ESRCEHGB1®7/001024

10

15

20

(4- Am no- 2- chl or o- phenyl ) - (4snet hanesul f onyl - pi perazin

-1-yl)-met hanone This material was prepared as

descri bed above for the corresponding trifluoronethyl

%Qa alyogue except that 4-am no-2-chl oro-benzoic acid
sed. The title conpound was obtained as a tan

§e}l(¢3cblc(;ﬁram)anhhuyi#amme)-lisecthy\h-ltlhmmyl pwartfomyht adivh (4-{#-[2-

fol L)l?adnfé](% ﬁe¥lﬁgﬂ1§g{ﬂo lﬁ-t4e )-ace l} glferaz %tPK/lF )phelﬁrl)-

emyﬂ@n1ne 15 The am de descrlbed above mas reduced

RO A0, BSolSLatMEp Ll LS 1 B0 S P

(tlﬁ@tﬂaﬁ@holln-ff&@fﬁﬁétﬁ 248l (16.5mg) was used. The title compound was obtalned as
5'-§§¥%Iohexap car bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca
Phgleyrlew fany ?@ hl oro- 20

4H(N§\7IHQCD@|&€§)LU Tzomyb (r@lmroapmmﬂ(nx e gt )5 inke 05 2440

T LD EnaE 398N By 27 O 218 5565 45, B SR
'ﬁ@%hqr}eﬁ}d Db 789 rzﬁ;ma%s yhyeybyd, prpbenyd, a

was used. The title conmpoynd was iso ated as
an off mhlte solRd (Bng). 'H NWVR (DNBO, i8) 1.24-1.43

25 (m4H) 2.89
(s,3H) 7.22-7, 5H)
(d, 1H) 8. 028 05 (n13FD 9. 84 (szlkb 10. 48 (s, tﬁVoLCNB
ES+ = 624 Exanple 49 30
-(Cyclopropanecarbonyl-anino)-2'-nethyl-jiphenyl-

arboxylic acid [3+chloro- 4-(4-
' ' |]-am de WO

nmet hanesul f onyl - pijper azi n- 1- yl met hyl ) - phen
2007/ 138242 BCTlﬁrnsz N01T624 82 This material was
prepared as flesc d fQLV/ aqple 47 except that

. \S

nmet han ionyl-piperazin-lc§fkkthyl) p’

amNie

(Z )>Was used. The title conpound i sollat el _as
an “white solid (20ng)=—-HNWR (BDMEO, 6) 0.78>0. 83:
(d, 1.75-1.77 (m1H) 2.18-2.21 (s,3H 2.52 (m 49

5 mm%gfﬁs,SFb 3.14 (m4H) 3.61 (m2H) 7.24-7.27 (d, 1H)
7.45

.56 (msH) 7.73-7.77

(4-Amino-2-trifluoromethyl-phenyl)-(4-methanesulfonyl-piperazin-1-yl)-
methanone

A mixture of 4-amino-2-trifluoromethyl-benzoic acid (400mg) and 1-methanesulfonyl-
piperazine (383mg) in dry DMF (3ml) containing N-methylmorpholine (0.51ml) and
HBTU (887mg) was stirred at room temperature for 18h. The mixture was evaporated
and the residue partitioned between aq. sodium bicarbonate and ethyl acetate. The dried
organic layer was evaporated giving a tan solid (600mg). This material was used

without purification in the following synthetic step.
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(m1H) 8.02-8.05 (m3H) 10.23 (s, 1H 10.47 (s, 1H)
LCMB- ES+ = 582

W@ 400188202 2- met hoxy- phenyl ) - (4- net hanesul f onyl P@I/pBR@Zi001024

n-1-yl)-methanone 10 A m x®ore of

2- met hoxy-4-ni tro-benzoic acid (500ng) and

1- met hanesul f onyl pi perazine (416ng) in dry DMF (3m)
cont ai ni ng N-met hyl norphol i ne (0.56ml) and HBTU

(962nmg) was stirred at roomtenperature for 18h. Water
Ga&Mgthmuﬁmﬂrpimw@ 1-yhdethyiy-3rteiglybrdoeshylaphesyhmine

SCbLSRL Bt (63 0l 1 LBl i -
mlews: aad émane AUF dorfiples ﬁdO)nl) Wasmeveteqb toe30€hior 1 &k Tllesmm’aun
p/vas c?ohed anla u%ncﬁeae w1tl% mFtthano vents %Er%qhetnl%&gp%gﬂedc nd tltxe

re S i one
bel:scche bamabm:daﬁ’dveeﬁ hy [sodhore lba:hﬁ;onélfh amd:bﬂl}é deegatt. IThe tisedvergenic

? \géﬁa%ggcg?tg% ‘Qj#g%’&f}?h ep\ﬁ?ﬁ ?n?]g]ﬁ on SIY\llga gelll (?radlenq Eutwn of

@ 3(0% IVEMIBITEE bithinGfiy ] 2068: PRIDCMIbvér Wnﬁiﬁi favk YheditleRbMpAN IS a
?‘E (ﬂm nﬁ 2Q The am de descri bed above was reduced
WOER SHEYEHEMSs for the trifluoronethyl anal ogue. The

title conpound was isolated as a col ourl ess oil

&63 Exanpl e 50
Xa‘{{%ﬁépohexanecarbonyl am no) - 2' - net hyl - bi phenyl - 4-ca

ﬂdh%xﬁfécgrﬂoﬂyl(fmmgﬁz -methyl-blphenyl-4-carb0 tyllc acid [4 -
nethanesu onyl - pi perazi n- 1-yl met hyl ) hoxy- phenyl

]meahﬁn@sﬂfmwlspwaém-hylmﬂ%vlbﬁﬂpﬂu@@méhywbemﬂbwldﬁor
ﬁmln 1€ of4 ;(ariepé%o ?fl’ £1%1n0 -2’ —meth?lsblghenyl -4-carboxylic acid

esu plperaz hoxy- phenyl
éﬁﬁntgé a(l@M)nevbasesulfml-plmezmt1rxltneth&Bﬁp@ﬂn@romaﬁlyl-phenylamme

(SRATE I 59 1584 TR map s M0 g0

(Gaubdlwag si@Bed B oofrsteBiphraBrelfdr {§h XrYer 3va8 $he8 a@B:d(and thelsolid

Eaiies By Tt oo wGs B Pufed M o gl Ailipn of

&B"/—DGME‘WDI A hbhid SRR P inAOTMER20OMiIN0 d432 dhe tﬁB compound as a

n‘gﬁ}g%&)opanecarbonyl anmi no) - 2' - net hyl - bi phenyl - 4-¢
éHMI(Dmm 16911 B4 (64(m,5H) 1.81-1.94 (m,5H) 2.37 (s,3H) 2.49(m, 1H) 2.68

(i a0 Ry 22 FullBh £ ol itk 1B TR O R0 -

Eoanpla) 4.21 800603 1)k (éluél 9. 99 (s, 1H) 10 76 (s 1H)
met hanesul f onyl - pi per azi n-1 -yl met hyl ) - 3- met hoxy- phenyl
was used. The

Example 47

5°-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-3-trifluoromethyl-phenyl}-amide

A mixture of 5’-(cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid
(50mg) and 4-(4-methanesulfonyl-piperazin-1-ylmethyl)-3-trifluoromethyl-phenylamine
(57mg) in dry DMF (1ml) containing N-methylmorpholine (0.038ml) and HBTU
(65mg) was stirred at room temperature for 18h. Water was then added and the solid

collected by filtration. This material was then purified on silica gel. Gradient elution of
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W@ 3003h8222 93 (s, 3H) 3. 17

title conpound was isolated as a tan solid (35nmg). 'H
NVR (DVMSO, 6) 0.83-0.86 (d,4H) 1.80-1.82 (m1H) 2.26
(m4H) 3.41 (m 4H) 3PGBGB2007/001024
(m2H) 3.85 (s,3H) 7.29-7.321(m2H) 7.46-7.62 (m 6H)
8.07- 10 8.10 (d,2H) 10.28 (s,1H) 10.36 (s,1H) LCMs-

ES+ =578 OO ONp Br RBr RO BOO NO Ol NN
0Q0& DERMNEIOH:amm6hid; 20Vl 20DCMIB82452niRCHvEBRANIE/CODDOR as a

4
%%PB%S-W@A-(L 1- di oxo- | | ambda* 6*- t hi omor phol i n-4-yl m
EH NNIR (DS, 6] 6.25-0 5517 ¢y henz 3pEe A 1197 X4, 302,64 (s,3H) 2.28

zm?*ﬁg 78 %@%ﬂ%rﬁggﬁgﬁé%@%f &1 85999 3 2094 7.40.7.52 (1)

t7woongy @y 916 foBYs, JEplvessyb,am) ne (131ng) in dry
DVE (2ml) contag(ls%% NX net hyl rmlrnphol ine (0.12m) and

L (%8‘@1)6 was stirred at roomtenperature for 18h.
Water (1 Or) was then added and the resulting tan

solid collected by filtration and dried (298ny).
4-Amipgyr2 zhirpephepyilat-methapgsyliguyl-piper aptnl tylanredanone

%ﬁl&str%tée}ﬁggvgbﬁjeﬂ)a@efas d%&n%é&rﬁ)tobé/ k‘o)r ﬂ@%%ﬂ&p))n(ﬁggmgﬁneﬁyl
anBpgnesxiipf that( f-amind-Dbrigerottendydedodt wesisodrdhp tite pemppuyd was
gfbtlai’ﬁl %i]ai PG Qéllld] (g%ﬁré% :&gﬁcﬁh\pa%ﬁég(f%@%ué a&gﬂ%tlo%ﬂg the following

synthetlc step.

3-Chloro-4-(4-methanesulfonyl-piperazin-1-ylmethyl)-phenylamine
The amide described above was reduced with borane as for the trifluoromethyl

analogue. The title compound was isolated as a colourless solid (401mg).

Example 48

5’-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [3-chloro-
4-(4-methanesulfonyl-piperazin-1-ylmethyl)-phenyl}-amide

This material was prepared as described for Example 46 except that 3-chloro-4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-phenylamine (22.5mg) was used. The title
compound was isolated as an off-white solid (6mg).

'H NMR (DMSO, §) 1.24-1.43 (m,5H) 1.67-1.82 (m,5H) 2.20 (5,3H) 2.33 (mn,1H) 2.52
(m,4H) 2.89 (s,3H) 3.14 (m,4H) 3.61 (m,2H) 3.80 (s,3H) 7.22-7.26 (d,1H) 7.45-7.59
(m,5H) 7.74-7.77 (d,1H) 8.02-8.05 (m,3H) 9.84 (s,1H) 10.48 (5,1H)

LCMS- ES+=624

Example 49
5°-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [3-chloro-
4-(4- methanesulfonyl-piperazin-1-ylmethyl)-phenyl}-amide
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heated in a sealed tube in a mcrowave at 180C for
30m ns. The solvent was then evaporated and the

wo em7dsse4used crude in the foll owi ng step. 15 BXEGBR@7/001024

52 82
-(Cyclohexanecarbonyl-anino)-S-dinethylanino-Z'-neth
yl - bi phenyl -4- carboxylic acid

[Tms(xﬂgtanadiwwmepdraiﬁsdhmﬁfbed for Breiie &7 exvept- tljal)S ~dhiesayl(d- a

f%%ﬁg%sﬁlf?nyg ptpgra&m5l C lggfp &1)](?81? %{%ﬁlg gz)ﬁygmgg was uged The title
kdmpou}i tiag isahaaxiak amoffwlﬁtb scﬂzﬁﬂﬁhb am de (|2|1m3) and
-2, m 0X0-

RO RREL o0 A TR 7 hedi P T2 o o
rzrg9%s,3H) PMEaLes.6 @an) 2.0 37 7d, M) ¢&§J7L5m(ﬁaar§@n7@t7a77

0 )8 and tetrakis(t E)@Jhen_yl phosphl ne) pal I"adi um
% {}313 WasS- a3 0231600 10456 R r onave for  15mi ns.
Thersaveni® were evaporated and the residue purified

on silica gel. Gradient 25 elution of 0-30%
DCM Et OH: ammoni a; 20:8:1 in DCM over 35m ns gave the

fd-Alnfino-5¢ %@gm@gﬁ@y@ d ?rﬂtl%&l)eélgf é{ﬂ?éerg’z_bﬁ %M@Qf 6)

2188 @so%methzxm-n(tm Udefpoig adi® (Y0fmg Hnd3.-BSthines @lgnyl-

fioBzie el By MGy N it § 585 and
(‘I‘BTWG%g)L\@chrrEBﬂt:mﬁﬁthMaﬂ?@M 1818 Y4er (50ml) was then added
8 - m nz
0 0 REPROF PP R con e Lo Pt AR S EF SHB b o
éﬂf)()nhg)mhhl%bn mteﬁrto (BCling) | aduedistabticasidn®. sm()Gn AdpldsermB @1
Bo i ettt s SR SRyt
%ﬁ&h@ﬂaq\/ﬂoﬂﬂﬂnﬂﬁﬁﬂrbﬁﬁh@ la@ 6PNttt STHelric@ Bx teac@bré BRporated
nic | ayer ev porated giving the title

d d

gl&h%&u%%ggarg W&} Yvas Blsq n thceg 1)1g step without purification.

2- Acet yl am no- 4- br ono- benzoi c aC| d The above materi al
was then stirred in ethanol (10mM) and 2M sodi um

rydrMsthanesulinny}-pipetpzing-yhpethyD)-P oeptherphenslemiee  The

%@@fﬁﬁk d&@ﬁbéd%ev@wwa@w%ﬁmaﬁ@a% thEhi %ﬁloﬁ%é&{yﬁ i ed
2M HCI . The solid thus formed was col |l ected

ﬁmwlqguatﬂ@rﬁlﬂé sempeund gvay jselatiidmga golewless aib(63me}. 475rrg)

Example 50

5°-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-3-methoxy-phenyl]-amide

This material was prepared as described for Example 46 except that 4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-3-methoxy-phenylamine (30mg) was used. The
title compound was isolated as a tan solid (19mg).

'"H NMR (DMSO, 8) 1.16-1.43 (m,5H) 1.68-1.78 (m,5H) 2.20 (s,3H) 2.32 (m,1H) 2.88
(s,3H) 3.12 (m,4H) 3.33-3.36 (m,4H) 3.51 (m,2H) 3.80 (s,3H) 7.22-7.28 (m,2H) 7.42-
7.59 (m,6H) 8.02-8.05 (d,2H) 9.84 (s,1H) 10.31 (s,1H)

LCMS- ES+= 620



2- Acet yl am no- 4- brono- N-[ 4- (1, 1- di oxo- | | anbda*6*-t hi om
or pholin-4-yl nethyl)- 15 phenyl]-benzam de A m xture

w@b002A2%2¢1 y| anmi no- 4- br ono- benzoi ¢ aci d (100ng) PErdB2007/001024

10

15

4-(1,1-dioxo | |anbda* 6 3

*-t hi onor phol i n-4-yl net hyl ) - phenyl am ne (93ng) in dry
DMF (2m) containi ng N-nethyl norpholine (0.09nl) and
HBTU (147ng) was stirred at room tenperature for 18h.
Water (10mM ) was then added and the resulting tan
s@kangpleSl | ected 20 by filtration and dried (178nm).

| e 53 . . s
SSARBCmEhanacasbonpavng % st insay--spresyloacii iy
| nbthahenuﬂonﬂ-lﬁﬂéﬂa@myi-yMetl@Q)'-Simethoxy-phenyl] amlde

1- d 0XO0- Ilanbd *6*-t hi opor phol i n-4-y| []1-a
: %B‘é sl WASHITRAE G O P%ﬁobﬁ%ﬁ&é%‘%%ﬁmyt@t Pl I
[ Aretieiidayifonst- Eﬂaerﬁmﬁ 15yl¥n%fh B@%&M&xy-phenylamme £3 Omg) was used. The
[ 1, 3, 2] di oxabor ol an- 2- henyl -am de and
Zt@%“é’t"%oﬁﬂq Tres olpied ae él" F‘le1 é3ngl di oxo- 1

| &mw QSMSOI Qﬂpgm 8k tcf1414) Néoﬂﬁkb(sﬁk XHP@ egYd E]H)%Z(%H% 17

contal nl ng cesi u

Cgp ”ﬁﬁ 5{439 (mgmé)ss émgH) Tes (s, 3H))7 29-7.32 (m,2H) 7.46-7.62 (m 6H) 8.07-
tetlomﬁ)(forzm@ﬁyh@@@ hne) pal | adi um (12ng) was

heat ed t In a n1cr wave for 30 15m ns. The
stV@n£§+wéW§ evaporated and the residue purified on
silica gel. Gradient elution of 0-30%

DCM Et OH: aifroni a; 20:8:1 in DCM ovey 35 gavy
title pound as a white solid (1fng). MD| g}// -0
2007 42 PZT/ GB2007/ 001024 88 l'A PIVSO, ¥

0. 75 (d, 4H) 4+—7=1.74 ( 211(s 3H) 2.18 O
H) (m4H) 3.30 @436 (m2H) 7.22-7.25

(m 1H) 7.39-7. 58 (m9H) 8.10-8.13 (d,1H) 10.22 (s;1

H LCMS- ES+ = 558 5

5 -Am no-2' -trifluoromet hoxy-bi phenyl -4-ca box§?ic

acid [4-(4-nmet hanesul fonyl -

descri bed previously. 10
(S)-2-({4"-[4-(4-Methanesul fonyl - pi perazi ny1-yl et hyl)
- phenyl car banoyl | - 6- N\WV}ZE
trifluoronethoxy-bi phenyl - 3-yl car banoyl } - nethyl ) - pyrro
lidine-l-carboxylic acid tert-butyl ester o)
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A m xture of
(S)-2-carboxynet hyl -pyrrolidin-1-carboxylic acid

WO eoorABs28y| ester (21ng) and PCT/GB2007/001024

5'-am no-2'-trifl uoronet hoxy4bi phenyl - 4- car boxylic
acid [4-(4-nmethanesul fonyl- 15

pi perazin-1 -yl met hyl ) -phenyl }-am de (50ng) in dry DWMF
(41BFomlo-NOBL(B1 i) MariBA4¥6+ ARib RO AY Holig -4 Anf ). l?éﬁS‘l\}\JgBTU
35nmg) was stirred at roomtenperature for 1 ter
Eﬂl’@‘ﬂ‘ eRfaRidthen added and the resul ting residue

anﬁy&b@ & Qidrcthd- Q—Cffﬁoxgﬁiepzo% 254 a0 DgM@mg)eJnHML(‘?rl -@bx 121%%&1*6*

t OH. amoni a; over 35m ns gave the

tthl?lnérph@brnﬁﬂmhsdkp@hﬂam@dﬂ Ying) F0dry DMB (e, sonitieing K-
M OX})ﬁm %ﬁolﬁ)ér(b q’bl'n ol ﬁ'@fﬁ@@ﬁ“ﬁ%’) aﬁ?&?x?%d: # 163k Jce“pgﬁﬁﬁ’é"}%"r

enyl oxy ic

ri8h-h¥{ ates (10 mdryds ilpnnpléd@lzand tHe-roduitingivarl Solig helteeiell-baifiltghgion and
Boc-protected am ne was stirred in DCM (2ml)

Eﬁgd@%ﬁ%oroaceti c acid (2nml) 25 for 3h. The m xture

was then evaporated and the residue partitioned

e P B30 RS RSE Pa R oo

gimethyl)pheayd)- benﬁamﬂeent el ution of 0-30%

R e T i e S

}1613371]22 fihordbehAimidd) (Sim@&mﬂ dﬁﬁetﬁ}ﬂhrﬁﬂb (AM8dinkn PEF( 21} Whs

%ﬂeafsd A S&Hyg @bésl %mzﬂov(w 2%803 fen3 OWSH)ﬂlﬁ Solvengyawthgls
(e@lap%lr'gtele7 arfiGhe/ reé@ud Whed Erde/ m@@s f%ll@@mé q’ﬁeg H 7.70-7.79

(m3H) 7.85-7.86 (d,1H) .08 (d, 2H) 10.36 (s, 1H)
LCVB- ES+ = 661 WO 2007/ 138242 PCT/ GB2007/ 001024 87
@5{9 1e€5255

- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl - 4-c
é{-b@xglphqxamdmpyl—@mm@}l% dimethylamino-2’-methyl-biphenyl-4-

SHRBRSRLLLT S A RSl St
exubptrenhiarcleherdmasrauy Tomyd Hapetyls-at. 45-tqmaedly-was
R
11,74idxo80arfilda*@-Phidndtgholia-4-Bidpthgl) PReri Mkentamide @ngBin(91
Shye 3 oo Bt ol G305 (- ok 10, 10
(t&trakistyipAddy RBosphine)bhfladium® (7mg) was heated to 160C in a microwave for
15mins. The solvents were evaporated and the residue purified on silica gel. Gradient
elution of 0-30% DCM:EtOH:ammonia; 20:8:1 in DCM over 35mins gave the title
compound as a tan solid (7mg).

"H NMR (DMSO, 8) 1.24-1.43 (m,5H) 1.78 (m,5H) 2.21 (s,3H) 2.31(m,1H) 2.80 (s,6H)
2.88 (m,4H) 3.12 (m,4H) 3.65 (m,2H) 7.02-7.11 (m,2H) 7.21-7.24 (d,1H) 7.31-7.34
(d,2H) 7.52-7.55 (m,2H) 7.72-7.75 (m,3H) 9.82 (s,1H) 11.28 (5,1 H)

LCMS- ES+ =604



10 Exanpl e 56
5' - (Cycl opr opanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-c
wa@elonyd2ez acid {4-[4-(2- PCT/GB2007/001024
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hydr oxy-acetyl ) - pi perazi n- 1-ggl net hyl ] - phenyl } - am de
This material was prepared as for Exanple 39 except
t hat hydroxy-acetic acid (6.5ng) 15 was used. The

tHl (o1} 1 ' ol ourl ess solid
(23%’?9 I%WN{/E_]RPO&MK/E%?Q%) °@Sgit?‘gl. %tf?( m 4H) 1.72-1.82
Armixfyp op2-aminost-bREp-t@nic widimethy ester (1 4BgB Gicghyiamipen
0%ty Mo febec il 89 sl i SN0 008R bl afihogsy (¢
1¢dypetui8 For(ISh. THd)midBrdEwentdrewdshied with sodium bicarbonate solution
3nd B P IBEERANSEAL 0N AR He e BRbON R0 BRSWha * ©
488mg).am no- acetyl ) - pi perazi n-1-yl net hyl | - phenyl }-ani d
e This material was prepared as for Exanple 39 except
that acetyl am no-acetic acid (10ng) was used. The

R AdegylamipotbebivdBer2bicaiciaed as an off-white solid (3

), 25 "H NWVR ( O 6) 0, 77-0.82 ( 4H) 1.74-1.80
?ﬁ? B qth?’?g% tE%/rEﬁmgdﬂet%@pl épsn% apd 3 s coviasm
Jorr-adrdefh fefperithe. ThdShrdl weadther! e\%gotheg and 1B redfdhe acidified
7.47-7.56 (m 4 7.77 (d, 2H) 7.94 (t, 1H) 8.03 (d,
ifh 2 By The solidythys fpgnehwgssollaqigd Wydilrgsippyand derpyielding 2 tan
Fggd@agrgg)?/ 001024 88 FFFFFFH FOCQCZ2E F CO 2Et
FOCR2 NIN,,0 NyN NH2 p O FFON\I O FON\\
O NyN O
2-Acetylamino-4-bromo-N-[4-(1,1-dioxo-11ambda*6*-thiomorpholin-4-ylmethyl)-
phenyl]-benzamide
A mixture of 2-Acetylamino-4-bromo-benzoic acid (100mg) and 4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenylamine (93mg) in dry DMF (2ml)
containing N-methylmorpholine (0.09ml) and HBTU (147mg) was stirred at room
temperature for 18h. Water (10ml) was then added and the resulting tan solid collected

by filtration and dried (178mg).

Example 53
3-Acetylamino-5’-(cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic
acid [4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-yl)-phenyl]-amide
A mixture of cyclopropanecarboxylic acid [4-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl}-amide (32mg) and 2-acetylamino-4-bromo-N-[4-
(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-benzamide (50mg) in 2:1
DME:water (6ml) containing cesium carbonate (34mg) and
tetrakis(triphenylphosphine)palladium® (12mg) was heated to 140C in a microwave for
15mins. The solvents were evaporated and the residue purified on silica gel. Gradient
elution 0f 0-30% DCM:EtOH:ammonia; 20:8:1 in DCM over 35mins gave the title

compound as a white solid (16mg).
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-(3-Cycl ohexyl -ureido)-2"-trifl uoromethoxy-bi phenyl -
4-carboxylic acid ethyl ester A m xture of
) - 4- car borg1/GB2007/001024
acid ethyl ester 5 (250ng) @pd isocyanato-cycl ohexane
(0.29mL) in dry DMF (2ml) was stirred at room
tenperature for 16h. The m xture was then evapor at ed

P ROL, S BT P i S B4 SR P 21

BN S . 9admetH) BHES (tn, 1H)e7. 226hPo@m HHRS 3% 7B i(ndTH @) 10eB. 13 (d,1H)

géiggyé§%lohexyl urei do)-2'-trifluoronethoxy-bi phenyl -
&qmgtggg&553a0|d The materi al descri bed above was
stirred in ethanol (30nl) and 2M sodi um hydr oxi de
(15m ) at roomtenperature for 3h. The ethanol was

fsh%uﬁmn%mhﬁdmeﬂﬂ T% BRphesaiadievodtic deibii[#4-vietinn2ddlfonyl-
hydrochl oric acid e resulting white solid was

@iperagnd yimethyDinbenyli-pwifeand dr| ed (340ng). 15 Exanple

‘EV&as prepared as described previously.
-(3-Cycl ohexyl -ureido)-2'-trifl uoromet hoxy-bi phenyl -

4 carboxylic acid [4-(4-
g$)‘?£-k’ﬂ4’J?LBEM%ZﬂaBéQm%hﬁ?ﬁiﬁéﬁa%inﬁbﬁmétﬂyi)aﬁﬂeﬁﬁlca{bamo’yt]LGL e

ahﬂg@m@,eahmdmyhenw-yy&aybamoyi}rmﬁﬂhmammliﬁmeyl-eﬁrbwaﬁy jacid

%eﬁj{%ﬂ¥¥ c acid 20 (50n)
no- benzyl ) - pi perazi n-1-yl ] - et hanone (28n75;23]:qg
hBiEhit(uzéFmIﬁgS) 2acutboly MBhZDE Foligig A4@rtRETHGRID BT VO] 6ster (2 B0e)

50 e P oI atad Aeead ol ol P Wfnepuitony-

tﬂmz&dd@dnalﬁbd) ﬁHmﬂﬂeﬁmﬂet(BOng)pm duyi IszFatral) coilthisgélt by

f|| ' atl ‘g‘jé? and Oéng) &Pg Wﬁfﬁ}ﬁ@wﬁmﬁe‘i D&H 1Bt dthEGor 18n.

szﬂr:ﬁt1@}ﬂl)aammmunaddezihn8 tHe resmlta@h/bsadmrpuﬂﬁeﬂ ovssilia\gel. Gradient
e compound

teption s 0 2D N RO e 04| IR Syersiomyias day e o
Zopodndh 8 AN (kg3 3. 45 O L s

6 21-6.24 (d, 1H) 7.29-7.49 (m4H) 7.59-7.66 (m 3H)
7.75-7.79 (d.2H 8.04-8.07 (d,2H) 8.66 (s,1H) 10.34
(Buskble 4OV5- ES+ = 639 10 O

(S)-S’-(2-Pyrrolidin—2—yl-acetylamino)-2’-triﬂuoromethoxy—biphenyl—4-carboxylic

acid [4-(4- methanesulfonyl-piperazin-1-ylmethyl)-phenylj-amide

The above Boc-protected amine was stirred in DCM (2ml) and trifluoroacetic acid (2ml)
for 3h. The mixture was then evaporated and the residue partitioned between DCM and
aq sodium bicarbonate. The dried organic layer was evaporated and the residue purified
on silica gel. Gradient elution of 0-30% DCM:EtOH:ammonia; 20:8:1 in DCM over
35mins gave the title compound as a white solid (33mg).

'H NMR (DMSO, 8) 1.22-1.41 (m,1H) 1.66-1.68 (m,2H) 1.81-1.96 (m,1H) 2.48-2.51
(m, 4H) 2.76-2.82 (m, 2H) 2.89 (s,3H) 3.13 (m,4H) 3.33-3.41 (m,2H) 3.51 (m, 2H)
7.29-7.33 (d,2H) 7.46-7.49 (d,1H) 7.60-7.63 (d,2H) 7.70-7.79 (m,3H) 7.85-7.86 (d,1H)
8.05-8.08 (d,2H) 10.36 (s,1H)

LCMS- ES+=661
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OO NOOOOO ONNNS,,, ~0,R RAc 3- HNO
Acetic acid 3-sul fo-propyl ester The comercially

wa@r@rhat2he propane sulfonic acid salt (1 g) WaBCT/GB2007/001024

sonicated for 20 minin 158)VF (20 nl) to ensure

di ssolution. Triethylamne (0.5m) was added to the
stirred solution under N2, followed by acetyl
chloride (1.1m). The resulting m xture was all owed
to stjr sover ni ght under N2 before being evaporated to
gEiO L? orange slurry. DWW (5ml) was added and the

B XCynepropattchitoh PLARlinb) 1 OMedhyBbipaeh BhdxlyBe adk
vva§ m?hggl cht OD%F (5);1 1omi glgd ty@g éfal tx?,a%g {iﬁt?ﬁé

detpepespliapyt- 6““@3(1)7@‘1’@!*?@“’(‘1‘6"“@‘ ﬂ]‘eb‘mwu?mld&s an orange

Ofthlis tHALE W@ﬁreemﬁdjad Br g xSt 4Rt WethRuahrdi- 5&% acid
purification 2007/ 138242 PCT/ GB2007/ 001024
bang)vag mped. The title compound was obtained as a colourless solid (33mg)

3H[T@1\/[f{‘tD{va5) 5§ 6Y600RRPABCCAH-PRHYh; BFH 1O ZH) BT i,

é‘ﬁ) B&R;($,]3Héﬁ14ﬁ@}54t(eh o31) 344 (s R72 1@ 31 (muIHohdd-7.5p (rapAH)
ly I 200

e D Ao ORE AR 2609 £, 30 % (270 0r 12hrs.

The resulting orange solution was evaporated to

?"Xﬁgﬁ%%to afford a yellow solid. This material was

ved in DCM (3nl) and added dropwi se to a
St €ydehropacohddnyicminepl uhethyl-biphenyl- 4-carboxyhc acid {4-[4-(2-

' - b th bi ph I
Dyt D AR D R At I bheno ) - A de
(TB@Qnaygriad el pﬂ‘epz&échaysl f&f@)[hﬁlple(@t ekdépt that Hyd%?M—a(c?ﬁd dcid (-Egjﬂqg)
reacti.o we O roo era re an
s s, e\gt%}tcioplppmd via§mb§uneg1é§ dFoys ?snﬁ) la ed via

t‘HechdDMsm apé 7mt8qe r(m( m;fh) 72 ik 82(@ ngm bl (s I maqrs (}W (m,
ﬁgégpastsgdm ﬂw g;z mng) g 35 (t u¥) 720756 '(rﬁ, 3H) 7 4707 (m, 4H)

7.78 (d, 2H) 8.02 (d, 2H) 10.22 (s, 1H) 10.31 (s, 1H)

Example 57

5’-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid {4-[4-(2-
acetylamino-acetyl)-piperazin-1-ylmethyl]-phenyl}-amide

This material was prepared as for Example 39 except that acetylamino-acetic acid
(10mg) was used. The title compound was obtained as an off-white solid (36mg)

'H NMR (DMSO0, 8) 0.77-0.82 (m, 4H) 1.74-1.80 (m, 1H) 1.87 (s, 3H) 2.21 (s, 3H)
2.32-2.41 (m, 4H) 3.40-3.50 (m, 6H) 3.92 (d, 2H) 7.23-7.32 (m, 3H) 7.47-7.56 (m, 4H)
7.77 (d, 2H) 7.94 (1, 1H) 8.03 (d, 2H) 10.20 (s, 1H) 10.30 (s, 1H)
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product was purified on silica gel. Elution with 3:1
Et OAc/ petrol) gave the title conpound as a brown

wa@elo7d3g260ny) . 15 Exanpl e 59 PCT/GB2007/001024

- (Cycl opr opanecar bonyl - amBo) - 2' - met hyl - bi phenyl -
arboxylic acid {4-[4-(3-
hydr oxy- pr opane-| - sul f onyl ) - pi perazi n- 1- ylnethyl]-phen

yI -am de Acetic aci¢
ht§=(4 {[5" - (cycloptﬂganecarbonyﬁE@n1no}k? met hyl cbju

g|-4 CO,Et
car bpnyl 1 no} - benzy $ zine-1l-sulf opyl
este and pot as 20 carbonate (
sti | hr—h 1. DNa@gueous methanol ( :
sol then acidjfied to pH 3 via the agdition
of j, (conc.). The rea xture was panti tyoned

bet ween aq amoni um chl or d et hyl acet ate.
dried extracts were evaporated and the/resi due
purified by prep HPLC giving the titl & conpound as a

col ourl essgsolid (17qg) (DMSO, S) 0.69-0.98
(4H, m, 1. -1.84 ( 1. 8%\3, 3
(3H, s), FZ. . 3.02

2H, m, 2.24
(6H, m, 3.57
(2H, s), 3. 6k 3. ., 7.25 d), 7.35 (2H,
d), 7.51 (ZH 7.55-7.69 (2H, m), 7.88 (2H, d),
8.09 (2H, d . (1H, s), 9.65 (1H, s). WO
2007/ 138242 PCT/ GB2007/ 001024 91 Br NO ., NHBo

, NHBoc '@%fd’ OZNJ HzN OrINO _~NHBoc N\ \1
NY4 OO0j;:-- ;E£:j ~~ NO 5
(S)-[1-(4- Nltro b yl)-pyrrolidin-3-yl]-carbam c acid
£hL = - b
L e ]
edtrer (337ny) and potaSS|un1carbonate (993ny) in DWVF
Sklxgg(gi)re 9Fs. a%r}ullor 5% ﬂuorome&loxy-blphenyl-él carboxylic acid ethyl ester

(250mg) and isocyanato-cyclohexane (0.29ml) in dry DMF (2ml) was stirred at room

temperature for 16h. The mixture was then evaporated and the residue purified on silica
gel. Gradient elution of 0-30% DCM:EtOH:ammonia; 20:8:1 in DCM over 30mins gave
the title compound as a white solid (411mg).

5°-(3-Cyclohexyl-ureido)-2’-trifluoromethoxy-biphenyl-4-carboxylic acid

The material described above was stirred in ethanol (30ml) and 2M sodium hydroxide
(15ml) at room temperature for 3h. The ethanol was then evaporated and the residue
acidified with 2M hydrochloric acid. The resulting white solid was collected by
filtration and dried (340mg).

Example 58

5’-(3-Cyclohexyl-ureido)-2’-trifluoromethoxy-biphenyl-4-carboxylic acid [4-(4-
acetyl-piperazin-1-ylmethyl)-phenyl}-amide

A mixture of 5’-(3-Cyclohexyl-ureido)-2’-trifluoromethoxy-biphenyl-4-carboxylic acid
(50mg) 1-[4-(4-amino-benzyl)-piperazin-1-yl]-ethanone (28mg), HBTU (45mg) and N-
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werapasted giving a yell ow oi l

tenperature for 18h. The m xture was then partitioned
bet ween water and DCM The dried organic |ayer was

standing 10 (579np). 89
(S)-[1-(4- Am no-benzyl)-pyrrolidin-3-yl]-carbamc acid
tert-butyl ester

Ryl Jnoéﬁroﬁhé (OD3REA Y Dwr(mi)hﬁas @nﬁed/dt}ocﬁ@feh@e@aﬁn@m digh.

tert- but esteréézoo and, platinum (5% aon carbon,
<19\ia “sa@rtheflé afliagd fis gesulfing ﬁ’EFé}Plté‘ﬁ cghssird dpdiigation and;

QMQ& QG2 PesHRE Wa®FheR Burifdd®nGRica bYSEratRat él@t'thVcﬁ@ Y
filtration and the sol vent evaporated. The residue

Wtﬂﬁ@ﬂ ayaRenig; @8- 8dnin AN erer geminsmayg the fitlgypempound as a tan
%él} amoni a; 100: 8:1 gave the title conpound

as a pale yellow oil (67ng) WO 2007/ 138242

PANMRIDVIS® 61 004 1.33 m(58) -1[65- 184 ¢m,SH) 1.99 (5,3H) 2.31-2.38 (m,4H)

e Y RSB0 o0l 7L 2 8 P

&C1567. T (d 2H) BL OA-8. @B (deXH) R, 66i (x L iy B0.34 (s,1H)

DR SRR gy 2 M) 2 ety b pheny!

(S)-[1-(4-Am no-benzyl)-pyrrolidin-3-yl]-carbamc acid
tert-butyl ester 5 (67ng), HBTU (131ny) and
N- net hyl nor pholine (O0.1m) in dry DVF (3nml) was
stirrgd at roomtenperature for Bh. The m xture was
parti?i oned bet ween wat er and ~The dried extracts
&-Svaperate @ and_the residug | 9133\4 i ca

Qg‘? utlon wi th DCM Et OH: anmonOa; 200 to :8:1 gave
the title conpound as a pale yellow gum (102ng) 10
(S)-5"-(Cycl opropanecar bonyl - am no) - 3' - met hyl - bi phenyl
-4-carboxylic acid [4-(3-
am no-pyrrolidin-1-yl nethyl)-phenyl ] yanm de The above
Boc- protected @nm ne ti mﬁ\nn di oxan (4m) and

i xt was carefully

3 sghvent was
t he prated giving a pale g’él\zj)ow gum ( 94ng)

- (Cycl opropanecar bonyl - am no) - 2' - et hyl - bi phenyl
ar'boxylic acid {4-[3-_ (prop
onyl ani no) - pyr rRFIAR mt=yHret hyl |

- phg de 20 A m xture of
(S)- (cycl opropanecar bonyl - am no) - 2' - et hyl - bi phenyl
-4-carboxylic acid

[ 4- (3-7am no-pyrrolidin-1-yl nethyl)-phenyl]-am de
(AR hciaBbulto pRb M lester

The commercially available propane sulfonic acid salt (1g) was sonicated for 20 min in
DMF (20 ml) to ensure dissolution. Triethylamine (0.5ml) was added to the stirred
solution under N2, followed by acetyl chloride (1.1ml). The resulting mixture was
allowed to stir overnight under N; before being evaporated to give an orange slurry.
DMF (5ml) was added and the mixture then filtered through a pad of celite. The pad
was washed with DMF (2 x 10ml) and the filtrate then evaporated to give the title
compound as an orange oil which was used in the next stage without further

purification,

whi ch cryst al | PEEGBRIV7/001024
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nor pholine (0.04nl) in dry DMF (2nml) was treated with
propane-sul fonyl chloride (0.04nml) and was stirred at

wo cwmiseaper at ure for 18h. The m xture was thePCT/GB2007/001024

partitioned between DCM an@0water. The dried organic

| ayer was evaporated and the residue 25 purified on
silica gel. Elution with DCM Et OH anmoni a; 200: 8: 1 gave
the title conpound as a pale yeIIowsoIid(9rrg) V\D

éOé%?/ 13‘?%1% f&T { GB2007/ 001024 93  Actj Vi
Tok-Her{oyripproppagearhogykaming)- Feﬁ!eﬂw&sﬁll{!’éw"“'
Ehﬂtﬁnﬁl]-@xﬂlﬁb}flﬁﬁiyl}lﬁlﬂeﬁdﬂﬂé -1l3uIS8$-pi&ftledtsk SCi ence 285,

0 Huh iver cell line with persistent

0-113
%‘%& materighflescribed PigEinBtly FO0mB) wesdheagd lrsféq»a@rr@@mde (2ml) at 50°C
Fdr3oflsUehibbh@Rodradice &)ﬂmdnr\%{slédﬁ)%rd‘téd #Bldbphess to afford a yellow

l uci f erase-ubi quitin- neonycin hot'r ansf er ase

pelid dhis pragerial washigsolrpdn [y $31@i})|avé ded dropytigede ¢ stirzad,
e Qo i or O AR e B BP0 ey

rarBareyiic @eid Krhpiperasin- 1a3r1me®®m1)enyl) -Maide§300THe) endigisthylaimgne

I f -
57 RSP B B B S g
tnfﬁtp olmios 1 8ifh éebmgngt@mhcdjm teadditionl af/sated (Sm)ECheSAganic

Srer \l?lé)s%sngarr]etlteé»%!af ISQ 0 ﬁ e}{é}‘ 0%1} glcg'lpgw% Eéa]?_(ﬁ% ng%e cru§e
prdodtayes Ipﬁnﬁﬂ’d&nMB:b @ell Blutibn itk Bill BBORBPetral) pamahetitle
serum gn {) eateld &a trypsin to detach cells from
ForBPqund aga breyp sahdy (e)m%spended in growth media and
counted using a haenocytoneter. 20 Duplicate 96 well
El at \%gre seeded with Huh-9B at a density of 104

EMPSP inatotal volume of 100 RI/well of growh
gemyémpwdileearbamiahhm)m&ne@ﬁmﬁm ?I-Ma.hﬁlxsm achg -Rt3-

plates is an opaque white pl ate used for
PWXMQWﬂWFfGWIbH%EPZ%l'ﬂ%ll}’llreh?fé’i}a%@l@| gnal
(A%@tﬁcecfc{cﬁﬂ[ {f[?pdc&&%oﬁlné’ctaﬁ)onylt ?ﬁn&tf%etﬁ?ﬁ%qﬂﬁnﬁ «| ear
used for a paral determ nati on of
a%rb@nﬁ]o%mlé@ }rbenléxl) HiPeTayinen éub’myé] -ETPEW asterd 69 e and petgssin

carbonate (32mg) were stirred for 1hr in 1:1 aqueous methanol (5ml). The solution was

then acidified to pH 3 via the addition of HCI (conc.). The reaction mixture was
partitioned between aq ammonium chloride and ethyl acetate. The dried extracts were
evaporated and the residue purified by prep HPLC giving the title compound as a
colourless solid (17mg).

'H NMR (DMSO, 8) 0.69-0.98 (4H, m), 1.71-1.84 (1H, m), 1.89-2.03 (2H, m), 2.24
(3H, s), 2.46-2.62 (4H, m), 3.02-3.39 (6H, m), 3.57 (2H, s), 3.63-3.74 (2H, m), 7.25
(1H, d), 7.35 (2H, d), 7.51 (21, d), 7.55-7.69 (2H, m), 7.88 (2H, d), 8.09 (2H, d), 9.45
(1H, s), 9.65 (1H, s).
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left without cells to use as buffer al one background

wo e@dilssgg42 Pl at es are then incubated at 37C i n BCB@&BB02/001024

environnment for 24 h to obt&iln a 90% confluent cel
nonol ayer. 30 WO 2007/ 138242 PCT/ GB2007/ 001024 94
Day 2 Addition of Cbnpound and Conpound Di |l utions

Doub| 4 | utions eac onpound are generated in a
sepa § 5 high v §§§§0Nﬂymround oﬂgg?an&moc
N e their i co tratTo as

u3|ng gromﬁh 5 ﬁEdIUﬁ]MAthOUt antlbﬂ tics. Five
compounds (O to C5) are tested on each assay plate as
illustrated bel ow plus a contr compound that is

al so included in each plate. npounds are tested

across an 8 point di, tion series. The
initial dilution o coqgthHH$% be tested is 25
DM and 12.5 D ntrol conmpound. 10 DMSO only
wells (A Jand at 1 % provide the signa

correspo o0 maximal (1009 | uciferase detection.

g
Previ ous~gopti m zati on expg;inents showed negligible

| uci ferase sigral fromnor-replicon containing cells
and contrd | s for background (unspecific) |evel
of detectiog are not routinely igcluded, i%na
fromthe DMSO wells at 1 @6(nax mal
constitutes the assay mnndo~ L5 Rof Sedch conpawﬁﬁﬁ\,_
dilution on the 2x 96-we ition plate 100 gl Qre
transferred wusing a chanel pi pette onto the
replicon and tox plates.grror wells which contain

100 | of nediumto obtaiin t desired fina
concentration. Day 5 LubiNderase detection stage on the
replicon plate 20 Media i § tapped out fromwells into
Virkon and plates are washed once in warm PBS and
tapped dry gently. For each well 201 of lysis buffer

i s added by multichannel pipette. Lysates are stable
at this point for several hours. Luciferase assay
buffer is placed it in the |um noneter (Lmax,

%@l-[FfS:(hl-ll\ﬁ{rolgee\ﬂlzﬁ)e-}%}r'rolidiné-yl]-carbamic acid tert-butyl ester
A mixture of 4-nitro-benzyl bromide (391mg), pyrrolidin-3-yl-carbamic acid tert-butyl

ester (337mg) and potassium carbonate (993mg) in DMF (15ml) was stirred at room
temperature for 18h. The mixture was then partitioned between water and DCM. The
dried organic layer was evaporated giving a yellow oil which crystallised on standing

(579mg).

(S)-11-(4-Amino-benzyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester
(S)-[1-(4-Nitro-benzyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester (200mg) and
platinum (5% on carbon, 70mg) was stirred vigorously under an atmosphere of
hydrogen gas for 3h. The catalyst was removed by filtration and the solvent evaporated.
The residue was then purified on silica gel. Elution with DCM:EtOH:ammonia;100:8:1

gave the title compound as a pale yellow oil (67mg)
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25 The Minjector is primed with 4x 300 | of
| uci ferase assay buffer. The plate to be analyzed is

w@b@cass2en t he | um nometer and 100 | of | ucifePeE&B2007/001024

assay buffer injected autofftically into one well
foll owed by 4 seconds integration read out. After one
second delay a second well is injected with 100 | of

I(SM'If(‘f-'{@QC?&S}%@bﬂéfcflﬂfonylfﬂhlh@)ﬂﬁ’dmbﬂlyﬂbﬁ)ﬁsﬂ,ﬂdscarbonyl]—
mte(gratlon read out and so forth until all 96 wells

rReng By roslinGovi)-earhamic asidieriEbyslests 1024 95
mg&tﬁrasw Q@@ue&oba%e&armwbﬁﬂmbm Ihycﬁymmhﬂu Eb&§LiE 8dd

stemis washed th deionised water. he data is

G STk ﬁ@@r*@nsdi:nwdmowliﬁﬁf%amwc%%hmbeSter
m%wggzgg@ b¥a ﬁ%&ﬁyﬂn&%bl% CARS ﬁ‘d}}%lvﬂi* 3B 'wae

is t out fromwells into Virkon an pl at es
stgsiead rapmy tegwanafuge for b8t abhmmme wag partifiongfl bgtwpengvater and

t I
%M Th%lanlgp e%tc{lﬁegg%ﬁ J)t % g{%ﬁ?hﬁkﬁﬁg Oéx)sﬁlcgggeglgtlon
amﬁ; D@f/ltEt@H R e, 200 tish |8mgwafhe titla cethpaved aga pale ydikow gum
ri({l%esj gently by immersing in a plastic box with
\fva err tapped dry gently and left open until they are
fully dry. Dye is solubilized adding 100 | of 1 %

G5 Bppanciar ok Sn Rkt ete) Bithe Rk ol atidle--

&ﬂﬁﬁﬁ-pﬂﬂgﬂﬂlﬁﬂltﬁfetl@ﬂ) lﬁiéﬁylm-ﬁmi\@elgl engt h using the t
X_Fro sortwar.e aC ka esS

i BEoVA P SRt B e VLR B P BRA ) PEor HT B 3

How mifaleam ekl ORsifidd a&m HenleRGIBRISVIENDANRITHS bslvent whdiien
data obt ai ned from each conmpound is then used to 15

exgromAtad Eving a rrleselow gint (PAmghove anal ysis al |
replicate wells are noaned. The % of control is then
cal culated for each concentration point as a
pepopiRtige of the DMBO control wells. Exanple | C50/ pM

155@/ (bgbl%roﬁ{)aﬁéca%onyfgém%% -methﬂ- H(Me l>zg§i}%xﬁic*a’éid2{4-[3-
(propane-1-sulfonylamino)-pyrrolidin-1-ylmethyl]-phenyl}-amide

A mixture of (S)-5’-(cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic
acid [4-(3-amino-pyrrolidin-1-ylmethyl)-phenyl]-amide (43mg) and N-methyl
morpholine (0.04ml) in dry DMF (2ml) was treated with propane-sulfonyl chloride
(0.04ml) and was stirred at room temperature for 18h. The mixture was then partitioned
between DCM and water. The dried organic layer was evaporated and the residue
purified on silica gel. Elution with DCM:EtOH:ammonia;200:8:1 gave the title

compound as a pale yellow solid (9mg).
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Activity Examples

HCV Replicon activity

Materials

HCV replicon cell line

o 1b replicon (Huh.7) described in Science 285, 110-113.

o Huh-9B: liver cell line with persistent bicistronic HCV genotype 1b coding
sequence: [Igolucubineo 3-3’_ET] includes firefly luciferase-ubiquitin-
neomycin phosphotransferase fusion protein and EMCV-IRES driven non-
structural HCV (NS3 to NS5B) coding sequence including cell culture adaptive
mutations E1202G, T1280I and K1846T (Lohmann et al, 2001).

Method

This assay is set up using all 96 wells of flat-bottomed 96-well plates. Plates are set up
one day before addition of compounds. The assay then runs for 4 days with ELISA

development taking place on the 5™ day.

Day 1
Set up of Assay Plates

Exponentialy growing Huh-9B monolayers are washed with sterile PBS to remove

serum and treated with trypsin to detach cells from the flask.

Cells are suspended in growth media and counted using a haemocytometer.
Duplicate 96 well plates are seeded with Huh-9B at a density of 10* cells/well in a total

volume of 100 pl/well of growth medium without antibiotics. as depicted below.

One of the plates is an opaque white 96-well plate used for IC50 determination based on
the luciferase signal (referred as replicon plate), the other one is a clear 96-well plate
used for a parallel determination of drug toxicity by methylene blue staining (referred as
tox plate). Wells G12 and H12 of the tox plate are left without cells to use as buffer

alone background reading.

Plates are then incubated at 37°C in a 5% CO, environment for 24 h to obtain a 90%

confluent cell monolayer.

1BCT/GB2607/001024
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Day 2

Addition of Compound and Compound Dilutions

Doubling dilutions of each compound are generated in a separate 96 high volume
capacity round bottom plate to twice their initial concentration in the assay using growth

medivm without antibiotics.

Five compounds (C1 to C5) are tested on each assay plate as illustrated below plus a

control compound that is also included in each plate.

Compounds are tested across an 8 point doubling dilution series. The initial dilution of

each compound to be tested is 25 OM and 12.5 UM for the control compound.

DMSO only wells (A1 and A2) at 1 % provide the signal corresponding to maximal
(100%) luciferase detection. Previous optimization experiments showed negligible
luciferase signal from non-replicon containing cells and control wells for background
(unspecific) level of detection are not routinely included. The signal from the DMSO

wells at 1 % (maximal signal) constitutes the assay window.

For each compound dilution on the 2x 96-well dilution plate 100 pl are transferred
using a multichanel pipette onto the replicon and tox plates mirror wells which contain

100 ul of medium to obtain the desired final concentration.
Day 5

Luciferase detection stage on the replicon plate

Media is tapped out from wells into Virkon and plates are washed once in warm PBS

and tapped dry gently.

For each well 20p1 of lysis buffer is added by multichannel pipette. Lysates are stable at

this point for several hours.

Luciferase assay buffer is placed it in the luminometer (Lmax, Molecular Devices).
The M injector is primed with 4x 300 pl of luciferase assay buffer. The plate to be
analyzed is placed in the luminometer and 100 pl of luciferase assay buffer injected
automatically into one well followed by 4 seconds integration read out.

After one second delay a second well is injected with 100 pl of luciferase assay buffer

followed by 4 seconds integration read out and so forth until all 96 wells are analyzed.
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noiety 5 represents a 5- to98- nenbered heteroaryl or

5- to 6- nmenbered heterocyclyl group. 7. Use
according to claim®6, wherein Ali represents an

gnsubig/}%pgésglﬁ§%dﬁl_@%@o%@ﬁ@}@@m}q@wg no group or a

moi ety , -] Wherein R represents ,
~CO- ( Bt @4d Heek \pre the sagapar(dgiierent apd Teprepent -@&p ZS'(OCF \ }%2 wherein

2?:25&%’%1%%%) o Cl-C;;SQ%)ZI%g#' C2 al kylene)-S02-(Cl-C4

€ acc to claim7 wherein R

r epr eserhsnyl SeRragyls iteradyklyl ynd carbsexplyl mradetisg SR AP P51
?ugl%lt}h%{?tgteg% g&b?tgtu ﬁgt%yges a%%ﬁ%%ﬂb&gﬁgﬂ_sﬁ&mwle%d from

co erein R1L

i-60, RN SOYNRORS D), - R COWR R 5-CORIBH@@yCO-QR FEOfeFei n

St R b SRS espid st 2. co

Qs atidithe) ATOWRRA,LCOUER-Ca elkyteds) PR, COH (110 alkylene)-O-
wherein A // substit ut ed. 12. .Us o6or di

t@_lﬁwﬂwé%@f{’f h@gﬁfgﬂé éalﬁchgneSpé@ng E@W 7 'Iﬁ]%elgd ﬁé‘?\ﬁ@"c“
6'9?1&3%% AR/

Jé@m SIRJIBndORH] {IR(@AT, Altyderics NRHEEYC; alylened-
ered heteroaryl,., 5 10

- 6- d
h@R}é? oei(G1-Coplkdguad ke y i a$%7]i{/.”’r%gt’)§%aiqﬂ§§)'g O ditng
t QIcAEhe)-205-R0T, (Che:, RIGRASLOG-(C]-6] AEylend)EENR Roaid -88,-(C1-Cs
noi'ety is _unsubstituted or substituted

h a .Cl-
calkglbrel SOu ! e 2001 2 238 ZAb RIS ERBBOHOFIF3IE g A oger
. o) t 1 a . 331 . a )
ﬁgggﬁﬁﬁ[ é}ggﬂz&&gp}é{gﬁa em‘cylh@ ECPHaRRAMNAT, Ot AlydBoxyalkyl

i n” eac I's the same or di fferent agd
r

r ippireyeeyaso,aiphandyNR B, viheres capleRtie he dae pediffgren an
5r_ep¥e(s)en(tss_ hydrogen, Ci-Cs alkyl or C;-C4 haloalkyl, each R’ is the same or different

and represents hydrogen or Ci-C; alkyl and each R" is the same or different and
represents Ci-Cy alkyl,

provided that either:

@  Ryis-ArLi-Ar-Af or -Ai-Li-Ar-Y1-A"; or

(b) Ry is-Ar-Li-A( and A/ is substituted by a -CO,R/, -SO,NR'R”, -SO,-R/,
.CONR'R", -COR", -CO-CO-OR", -CO~(C}-Cs alkylene)-OR”, -CO-(C1-Cs alkylene)-
NRR", -CO-(C1-C; alkylene)-NR"-CO-R”, -CO-(Ci-Cs alkylene)-CO-NRR”, -CO-
(C1-C4 alkylene)-S0,-R", -CO-(Cy-Cy alkylene)-O-(C1-Ca alkylene)-OR”, -CO-(C1-Cs
alkylene)-O-(C;-C4 alkylene)-NR'R”, -CO-(Ci-Cs alkylene)-NR"-(C;-Cj alkylene)-
OR/. -CO~(C,-C alkylene)-NR”~(C;-Cs alkylene)-NR"R”, -802-(C1-Cs alkylene)-OR”,
NR"-S0,-R". -(C}-C; alkylene)-CO-(C}-Cy alkylene)-CO»-R”, «(Cy-Cs alkylene)-CO-
(C1-Cs alkylene)-CO-NR'R” or -S03-(Ci-Cs alkylene)-SO»-R’ substituent, wherein each
R’ is the same or different and represents hydrogen, Ci-Ca alkyl or C;-Cs haloalkyl, each
R’ is the same or different and represents hydrogen or C,-Cq alkyl and each R" is the

same or different and represents C;-Cs alkyl; or
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menber ed heterocyclyl group. 5 15. Use according to
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3. Use according to claim 2, wherein the phenyl, heteroaryl, heterocyclyl and
carbocyclyl moieties in Ry and R4 are unsubstituted or substituted by (a) a single
unsubstituted substituent selected from -S(0),(C1-Cy alkyl), -S(0),-(Ci-C4 haloalkyl), -
CO-NHR", -COR", -CO-CO-OR", -CO-(C;-C; alkylene)-OR”, -CO-(C;-C; alkylene)-
NRR”, -CO-(C;-C; alkylene)-NH-CO-R”, -CO-(C;-C; alkylene)-SO,-R”, -CO-(C1-C;
alkylene)-O-(C;-C; alkylene)-OR”, -S0,-(C;-Cy) alkylene)-OH, -NH-SO,-R”, -(C1-C,
alkylene)-CO-(C;-C; alkylene)-CO,-R”, and -S0,-(C1-C; alkylene)-SO,-R” and/or ()
1 or 2 unsubstituted substituents selected from halogen, Ci-Cy alkyl and C;-Cy4 haloalkyl
substituents, wherein, each R’ is the same or different and represents hydrogen or C-C4

alkyl and each R” is the same or different and represents C;-Cy4 alkyl.

4, Use according to any one of the preceding claims, wherein A is a phenyl group.



27. Use according to any one of the preceding cl ai s,
wherein either: (a) RLis -A-L1-Al/-A /] or

WO 2d7his2Ae / - Y1- A11'; or 15 (b) Rl is -Al-L1- A/ PemdB2007/001024

10

15

20

25

30

IS substituted by a -C02-(Clq64 hal oal kyl),

-S02-(Cl-C4 hal oal kyl), -COR///, -S02-(Cl-C4

al kyl ene) - S02- (Cl -4 hal oal kyl), -S02- (Ci1-C4

al kyl ene)-S02-R/'//, COCOOR//, -CO(C1-C4

al kylene)-OR//, -CO(C1-C4 al kylene)-W, -CO(Cl-C4
albky| eHey aduRiding@Qa®/ ¢re,of HEPréc@lingCdlamisk whemia)A ;G unsubstituted.
NR'/R[, -CO(CLl-C4 al kylene)-S02-R/'//, -CO(Cl-C4

al kyl ene)-0O (C1-C4 al kylene)-OR//, 20 -CO (Cl-C4

aI6kyI ebieg adCer(d@ib-tCdnyaddeydf ﬂr&@)ecblﬁ‘hé Rhims, whideia @e L4 moiety

e R RN PR N b

aI kyI ene)-OR//, -(Cl-C4 al kylene)-CO (C1-C4

aIkIe R/// Cl- 4 alkyl ene) - CO-

al’kyl eﬁé% aféei%m/t? ppjm éoﬁ‘gefqne éempresmé F%Pwué%v&ﬁeqa‘i Pt s
tﬁﬁ)xﬁﬁlf&n&?hoqihf)%@ﬁﬁﬂiaﬂﬁ@ty represents hydrogen or
Cl-C4 al k and e Is a Cl-C4 alkyl group; or 25 (c) n
is 1 and R2 is C1-C4 al kylthio, hydroxy, thin,

-NR'R/, -S02-R, -NR/ - COR/ [/ yor\. QO2R/ /1, wherein R
and e are the sane or diffe$Bnt alN}IRrepresent hydr ogen
or Cl-C4 alkyl and e represenhs_@1-C4 alkyl; or (d) m

' L SN 8.

Rl g 0L N DXy bt o

RFSQAE 1 € aalleylenbeS@at@h-Grallgil)f f er ent and represent

hydrogen 30 or Cl-C4 al kyl and e represents ClL-C4

alkyl; or (e) R4 is -Ad-Het4-L4-Het4d/-L4/. 2S. Use

a@cor dUsgadcordaigyto clhint 1 evhpreide tthiregertd -S0RC,-Chalkg).n t he

bi phenyl derivative of WO 2007/ 138242

PCT/ GB2007/ 001024 103 fornula (1) is a biphenyl
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erein iS .an_un ut e
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substituted with -NH S02-e or—a noiety 10 wherein R

represents -S(0)2-(Cl-C4 alkyl )N-R S(0)2-(Cl-C4

hal oal kyl ), - CONHe, \__/

wherein R is -SO,-(C;-C4 alkyl).

10.  Use according to any one of the preceding claims, wherein A;” is a C3-Cg

cycloalkyl group.

11.  Use according to claim 10, wherein A;” is unsubstituted.

12.  Use according to any one of the preceding claims, wherein each A4 moiety is the
same or different and is phenyl, 5- to 6- membered heteroaryl, 5- to 6- membered

heterocyclyl or C3-Cg cycloalkyl.

13.  Use according to any one of the preceding claims, wherein each A4 moiety is

unsubstituted or substituted with a C;-C; alkyl group.



-COR/ /], -COCOOR', -CO(C-C2 al kyl ene) -OR",
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-CO (A -C2 al kyl ene) 0- (Cl-C2 al kyl ene) -OR",

_NH-S02-R', -S02-(Cl-C4) al kyl%ne)-OH, -(Cl-C2

al kyl ene)- CO (Cl-C2 al kyl ene)-C02-R'" and -S02(Cl -C2

al kyl ene) - S02-R', wherein each R' is 15 the sane or

di fferent and represents hydrogen or Cl-C4 al kyl and

each RyudeScldis ' Al A s

al kyl ; nlescor ng@%‘y?g%cr’%gée It%é dro oxy “ﬁg{\?ﬁ%&h% mm%l”s

_ N emecorcliffergi 2ndRreprogints apheny; 5- to épmembared hdrofi4l or 5- to 6-

ents Cl-C2 al kyl, Cl1-C2 al koxy,

h #%%gerg&aﬁter@' ﬁ?? koxy, Cl-C2 hal oaI kyl or -WR',

V\herel n R~ and Rl are the sane or different and each
e gy g pnd SRR Uehors, Wiggpmagach A moiety s

mmtluﬁe%m%sﬁwed bhd-CHetAeditd gidapi - L4" or 25

-L4-Het4-L4 ; WO 2007/138242 PCT/ GB2007/001024 104 -

R5 is Cl-C2 al koxy, Cl-C2 hal oal kyl or hal ogen;

pi &0or IUse Q@&Jﬂdlﬁ’ﬁtd a$1y @n@t‘iﬁﬂé’ rcce'amgtcﬁmﬁs “mﬁm%d L4 are the

heteroar# oal Xy group (preferably a

pHBHyIor disierat i‘rtﬁllrﬁ@FFsen{ﬂ/?i -HykylgegEe 'z i nyl

pyrrolidinyl, cyclopropyl or 5 cyclohexyl gr oup)

whj ch is unsubstituted or substituted by a Cl-C2 al kyl

gridup; Wsseépronding e ege pighepraeeding|claims, wherei Y nispiseanésCO-

NSVRT GANA-C5., Wmerbi 1615 HIBARES &, Aighigrocycl y! group

(preferably a’ rmerrplhclﬁ6 nyl, %Lenyll - 5

2, 6-di oxopi peridinyl or triazolyl group) mhich IS
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arage tlhearsamedlffﬂem afl apmsenta@doxr-ﬁﬁf-ewhemn Réls hydrogédRer-G-C;
V‘% in R~ represents hydrogen or Cl-C2 al kyl; and -
L471°'s a C1-C2 al kyl group. 28. Use according to claim
27, wherein either: 15 (a) Al is a noiety

19.  Use according to any one of the preceding claims, wherein R; is -A;-L-Ay/,

wherein Aj, L; and A{’ are as defined in any one of the preceding claims.

20.  Use according to claim 19, wherein R; is a moiety -phenyl-CH;-A,’ wherein A/

is as defined in any one of the preceding claims.

21.  Use according to any one of the preceding claims, wherein A and B are the same
or different and each represent -NR’-CO-NR/ - -CO-NR- or -NR/-CO-, wherein R’ and

R” are the same or different and each represent hydrogen or C;-C, alkyl.

22, Use according to any one of the preceding claims, wherein n is 0 or 1 and/or m

is 1.



wherein Ris -S02-(Cl-C4 hal oal kyl), -CO RD,
-COCOOR'", -CO(C1-C2 al kylene)- 20 ORD, -CO (C1-C2
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-CO (C1-C2 al kyl ene) - SO2-R" CoO(Cl-C2

al kyl ene) - O (C1-C2 al kyl ene) l@RD, - S02- (Cl C4)

al kyl ene)-OH, -(Cl-C2 al kylene)-CO (Cl-C2

al kyl ene) - C02- RDA or -S02-(Cl-C2 al kyl ene) - S02- RDA,
WA ei Wseearetrdingite anyhane ohthe perceding ¢laimsnvhaipil cpehids thesame

hX?élﬁ&%Ht A re r g’se% §’d)z:’]f{¥”|é C%?_%’” h o'r $hid %em/” %rCI-C‘;

erent represe t 25 (b) nis
onlkft) R3 |s -NR R', wherein Re and R are the sarre or
different and each represent Cl1-C2 alkyl; or (d) R4
represents -A4-Het4-L4-Het4' -L4~. 30 29. A bi phenyl
dediv aUka/@cﬁaﬁlﬂghe afyosr1off the (prdeg dimgclaliefs) wheteinpacinis is the same

pre i n aim or eut i
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bi phenyl derlv ive of the fornmula (1), as defined in
alwdr%eé‘oé 1y 1 to 28, or a pharmaceutically
acceptable salt thereof. 31. A pharnmaceuti cal
conposition conprising a_bi phenyl derivatiyv

foo
f @l Hsg acpording ta anyjeie;oh B Hrsseding clafms. erginetia ofefy -As
ané‘x a7 a,nhamegenti,galdey/ afeeplakta sal t thereof,

a pharmacéutically acceptabl e diluent or carrier.
32 A pharnmaceutical conposition according to claim
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Of CO-(C1-C4 alkylene)-O-(C;-Cy alkylene)-NR'R”, -CO-(C:- c4 alkylene) NR (c, -C4
alkylene)-OR", -CO-(C;-Cy alkylene)-NR”-(C;-Cy alkylene)-NR'R”, -80,-(C1-Cs
alkylene)-OR”, -(C1-Cy alkylene)-CO-(C1-Cy alkylene)-CO,-R”, -(C;-Cy alkylene)-CO-
(Ci-Cs alkylene)—CO-NR”R// substituent, wherein each R/is the same or different and
represents hydrogen or C;-Cy alkyl and R”is a C;-C4 alkyl group; or
()  nis1andR; is C;-Cy alkylthio, hydroxy, thio, -NR'R”, -S0,-R”, -NR"-
COR" or -CO,R” wherein R and R” are the same or different and represent hydrogen
or C;-C;4 alkyl and R"” represents C;-Cy alkyl; or
(@  mis 1 andRs is C;-Cy alkylthio, hydroxy, thio, -NR'R”, -S0,-R”, -NR"-
CORYor -CO,R”  wherein R’ and R” are the same or different and represent hydrogen
or C;-C4 alkyl and R represents C;-Cs alkyl; or
() Ry is-Ag-Hety-Ly-Hets-Ly.

28.  Use according to any of the preceding claims, wherein the biphenyl derivative of



formula (1), as defined in any one of clains 1 to 28,
or a pharmaceutically acceptable salt thereof.
WO 2007/138242 PCT/GB2007/001024

103

formula (I) is a biphenyl derivative of formula (Ia)

0 = Ay
n(Rz) \l
‘d \
o /\ ’ N (Re)p
AN
B
4
wherein:
5 - A is an unsubstituted S,S-dioxothiomorpholino group, a pyrrolidinyl group

substituted with -NH-SO,-R” or a moiety

10  wherein R represents -S(O)2-(C;-Cy alkyl), -S(0)2~(C1-Cy4 haloalkyl), -CONHR”,
-COR”, -CO-CO-OR", -CO-(C;-C; alkylene)-OR”, -CO-(C-C; alkylene)-NR'R”, -CO-
(C1-C; alkylene)-NH-CO-R”, -CO-(C)-C; alkylene)-SO2-R”, -CO~(C;-C; alkylene)-O-
(C1-C; alkylene)-OR”, -NH-SO,-R”, -50,-(C1-Ca4) alkylene)-OH, -(C;-C; alkylene)-
CO-(C}-C; alkylene)-CO,-R” and -S0,(C1-Cy alkylene)-SO2-R”, wherein each R” is

15  the same or different and represents hydrogen or C1-Cy alkyl and each R” is the same or
different and represents C1-C, alkyl;

- nisOorl;
- R represents hydroxy, -N(R” N,, -NH-CO-R” or -80,-R" , wherein R
represents Cy-Cy alkyl;

20 - R3 represents Ci-C; alkyl, C-C; alkoxy, halogen, C;-C; haloalkoxy, C;-C;
haloalkyl or -NR'R”, wherein R’ and R” are the same or different and each represent C-
C; alkyl,

- B represents -NH-CO-NH-, -CO-NH- or -NH-CO-;
- Ry, represents -Aq, -Ag-As/, -Ly-Ay, -As-La-AJ, -As-Hety-Lo-Het/-Ls or

25  -Ls4-Hety-Ld;



WO 2007/138242 PCT/GB2007/001024

10

15

20

25

30

104

- Rs is Ci-C, alkoxy, C;-C; haloalkyl or halogen;

- pisOorl;

- each A4 is a phenyl, 5- to 6- membered heteroaryl or Cs;-Cs cycloalkyl group
(preferably a phenyl, piperidinyl, pyridyl, piperazinyl, pyrrolidinyl, cyclopropyl or
cyclohexyl group) which is unsubstituted or substituted by a C;-C; alkyl group;

- each A4 moiety is a phenyl, 5- to 6- membered heteroaryl or 5- to 6- membered
heterocyclyl group (preferably a morpholinyl, phenyl, 2,6-dioxopiperidinyl or triazolyl
group) which is unsubstituted or substituted by a Ci-Cz alkyl group;

- L, is a C;-C; alkylene group;

- each Hety and Het4/ are the same or different and represent -O- or -NR/-, wherein
R’ represents hydrogen or C;-C; alkyl; and

- L/ is a C;-C; alkyl group.

28.  Use according to claim 27, wherein either:

(a) Ay’ is a moiety

wherein R is -SO4-(C1-Cs haloalkyl), -CO-R”, -CO-CO-OR”, -CO-(C)-C; alkylene)-
OR’, -CO~(C,-C; alkylene)-NR"R”, -CO~(C-C; alkylene)-NH-CO-R", -CO-(C1-Cz
alkylene)-S0,-R”, -CO-(C-C; alkylene)-O-(Ci-Cz alkylene)-OR”, -S0,-(C1-Ca)
alkylene)-OH, ~(C;-C; alkylene)-CO~(Cy-C alkylene)-CO2-R” or -80:-(C1-Cz
alkylene)—SOz-R/// , wherein each R’is the same or different and represent hydrogen or
C-C4 alkyl and each R" is the same or different and represents C1-Cj alkyl;

(b) mnisl;or

(c) Rs is -NR'R”, wherein R’ and R” are the same or different and each
represent C;-C; alkyl; or

(d)  Rarepresents —A4—He’r4-L4-Het4/-L4/ .

29. A biphenyl derivative of the formula (I), as defined in any preceding claim, or a

pharmaceutically acceptable salt thereof, for the treatment of the human or animal body.
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30. A biphenyl derivative of the formula (), as defined in any one of claims 1 to 28,

or a pharmaceutically acceptable salt thereof.

31. A pharmaceutical composition comprising a biphenyl derivative of formula (I),
as defined in any one of claims 1 to 28, or a pharmaceutically acceptable salt thereof,

and a pharmaceutically acceptable diluent or carrier.

32. A pharmaceutical composition according to claim 31, which further comprises

interferon and/or ribavirin.

33. A product containing:

(a) biphenyl derivative of formula (1), as defined in any one of claims 1 to
28, or a pharmaceutically acceptable salt thereof:

(b) interferon and/or ribavirin; and

(c) a pharmaceutically acceptable carrier or diluent;

for simultaneous separate or sequential use in the treatment of the human or

animal body.

34. A method for ameliorating a hepatitis C infection in a patient, which method
comprises administering to said patient an effective amount of a biphenyl derivative of
formula (I), as defined in any one of claims 1 to 28, or a pharmaceutically acceptable

salt thereof.



