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woreensi’on rel ates to a series of biphenyl derpP@BGBI&S/003469
whi ch are useful in treati ng or preventing a

h Th
mvent ik STt by AR P oG errge ©

of a corrpound whi ch is a biphenyl derivative of

formula (1), or a pharmaceutically acceptable salt
thereof, in the manufacture of a nedicanent for use

i n Thepresng irmenfa?m wldtesttp mgseﬁmﬁwmpyloddﬁvatims%mch aeluseful
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provﬂbs Yh a/ﬁlitlem’&b%ﬂnirﬁitl_ Jlthié_‘t%elof a‘d@inp&i:lna iv‘hﬁsh is a biphenyl derivative
of fogggulqril);_%rt alpl;qrmace@ilcq.l@t apcemal’;{g salt thpregf,-m@hq marufacture of a
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or different and each represent a direct bond or a

-CO- NR-, -NR-CO, -NR - -, -CO, -NR-CONR'-,
-NR -S(0O 2-, -S(O2-NR -, Vspp, -NR'A, -NR - CO CO-,
-C00, -O0CO, -(C1-C2 alk -(C1-C2

hydr oxyal kyl ene) - NR - noi etly, in R ahd R' are

the sane or different and
or C1-C4 al kyl;
and each represefjt Cl-
hal oal kyl , m(Bs)-€4hal oal

represent hydrogen
same or different
> Cl-C4  al koxy, Ci1-C4
oxy or halogen; n afh in are
the sane or diff d each represent 0 or 1; R4 is
a Cl-C6 al kyl gro a noiety -Ad4, -L4-Ad4, -A4-A4,
-L4- M- A4, - MA-L4A- |25 A4, - AA-YA-AA' - Ad-Het4- A4
-L4- Ad-Y4- A4, - L4- Ad-Het 4- A4' 4 - L4- Het 4- A4,
-L4-Y4- A4, WO 209}&@31791 PCT/ GB2006/ 003469 2

R

wherein:

- R; is a C;-Cg alkyl group or a moiety -A;, -L1-A, -AI—AI/ , -L1-A1-A1/ , ~A-Lq-
Ay, -Ar-Yi-At, -A-Het-A{, -Li-A-Y1-A/, -L1-A;-Hety-Ay, -Ly-Het;-Ay, -Li-Yi-Ay,
-L1-Y1-Hety-Ay, -Li-Heti-Y1-Ay, -Li-Yi-Heti-Ly/, -A;-Yy-Heti-A, -A;-Het;-Y1-Af,
-Aj-Het;-Li-Ay/, -A1-Li-Het1-A, or -Ly-Het;-Ly';

- A and B are the same or different and each represent a direct bond or a -CO-
NR'-, -NR-CO-, -NR-CO,-, -CO-, -NR-CO-NR"-, -NR’-S(0),-, -S(0);-NR-, -SO-,
-NR’-, -NR/ -CO-CO-, -CO-0-, -0-CO-, -(C;1-C, alkylene)—NR/ - or -(C-C,
hydroxyalkylene)-NR/ - moiety, wherein R’ and R” are the same or different and each
represent hydrogen or C;-C alkyl;

- R, and Rj are the same or different and each represent C;-Cq alkyl, Cy-Cy
alkoxy, C;-C4 haloalkyl, C;-C, haloalkoxy or halogen;

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

- R4 is a C1-Cs alkyl group or a moiety -As, -Ls-As, -As-As, -La-As-Ad, -Ag-Ls-
A, -AsYi-Af, -ArHet-Ad, LA Ya-Ad, -Li-Ag-Hety-Ad, -Li-Heta-As, -Li-Yi-As,
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-L4-Y4-Het4- A4, -L4-Het4-Y4-A4, -L4-Y4-Het4-L4",
-A4-Y4-Het4- A, -Ad-Het4-Y4-Ad4l, -Ad-Het4d-L4-Al,
WO 2eb7h3r7et 4- A4/ or -L4-Het4-L4', - each Al, ABCT/GB2006/003469
and A4/ are the sane or difZerent and represent a
phenyl, 5- to 10- nenbered heteroaryl, 5- to 10-
merrbered het erocyclyl or C3- 08 car bocycl yl 5 noiety;
-Ly-dadfet-Beahd-Hol-Va-Auhd.iserbetorL o Af-¥n-Elots- Al Aot Yontb

) 0 hydr oxyal kyl ene group;

A“g_clfc L‘%“aﬁ%‘y}ﬁﬁfg ‘{“hg gér%g}“"dl fferent and represents

- - CQach ASQ\,, )/ arR(AY areithe @éﬂébﬂ{ﬁffe@ﬂﬁadddrepﬂe&ntt %?h@@l% to
or different and re&hesents d_%éjro gen or

10- mererrdrhetgperybac ke Htmembried-leataropyclylms Cséﬁaecadvocycly
moi iytferent and represents -0-, -S- or -NRe-, wherein
is hydrogen or a C1-C4 al kyI group, the phenyl,

- heteaclohy yhd Lhisttks samyecdrydifferant amdrbsreyentsyd Cproy, elkiyRaie ofa C;-
Ré:and R4 bein opti onaIIy fused to a phenyl, 5- to
Cs hygroxyaliylens W% er oaryl or ~ 5- to 10- nmenbered 15

- NCBLPTY Ghd v, id 9 saROr L efﬂp eprl LY YS0- o1 -5(0)s

heterocycly car bocycly nnle les In and

- beieach Liiaadibs’ tls th@tsenhe or diffeostt ahd tepoesbyts hadrogers ongCeC, alkyl
unsubstituted substituent selected from-(Cl- C4

SO U)X, -C02R, -S®2NR R', -S(0O2-R', -CONRR',

- - N@acl@@eR and ‘H&B is HhRror dlffé@ftm Qéﬁes@ﬂtsabk,y k) ¢ NE{IIR-
and COO(Cl al kyl)-NR R* and/or (b) 1, 2 or

whegieis R st ideeges os et Ci alksyltesoupel ect ed from (Cl-C4

nal R, ek s el O et o 4 K being

optlblya:llyoﬁayed toyshenyln b4 1001 0- aftehbeldd HteromkiEsres-Ao X0- mSmbered
F -S024, -NWCD2-R', -WS(Q2-R', -CONRR' or
heter%"@? \WiRS: adach X2 is the same or different and is

Y081 e G O Tl L 3 i
unsetintd ‘l’“ ﬂbstﬁﬁteﬂm@ (Sjensingie uﬂslfofsmu&ﬂtsu’gslnduerm paslegem fr?r;l éCI_
Co R 25058 2SO Ko 105, SR R g BRSO R,

-COANRA(og, alk ’RU Ghd 280D (- @§aﬂtf‘yl)§hR’§4 aﬁhﬁsy Lb)'TDQ ok Y-

Exanpl es Cl1-C6 al kyl noietres”i'ncl ude
unSldlSﬁwed wbptrl@plytls selpcted Gl (ClﬂCbaﬂkyl)-th hddqgc;d C1-C4®Frl(yE,to;QC4

alko 951?% Woaélioxgsé‘ ﬁvc?r %aﬁlg?:li Wdéoxy, cyéno nitro

and SNRéR‘/ wuemn Xt tsecmzkﬁf LSOPRE LNRSCUE;R’”D ENRhe(®are, arONR'R”
or -éjIOI {\I%r/l%n teach X, is the same or different and is cyano, nitro or NR/R/ ! each R/
and R” is the same or different and represents hydrogen or C;-Cy alkyl and each R” is
the same or different and represents C;-Cy alkyl.

As used herein, a C;-Cg alkyl moiety is a linear or branched alkyl moiety
containing from 1 to 6 carbon atoms, such as a C;-Cs or C;-C, alkyl moiety. Examples
of C;-Cs alkyl moieties include methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl,
-CH(Et), and -CH>-CH,-CH(CHs),. For the avoidance of doubt, where two alkyl
moieties are present in a substituent, the alkyl moieties may be the same or different.

As used herein, a C;~C; alkylene or C;-C; alkylene group is any divalent linear

or branched C;-C4 or C;-C, alkyl moiety. Linear C;-C, alkylene groups are methylene,
ethylene, n-propylene and n-butylene groups. Methylene, ethylene and n-propylene
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As used herein, a Cl-C4 al kylene or O -C2 al kyl ene

group is any divalent linear or branched CL-C4 or
w@0gasabkyl noiety. Linear Cl-C4 al kyl ene gr oR@EBEGRR@®6/003469

net hyl ene, ethyl ene, n-propyl ene and n-butyl ene

groups. Methyl ene, ethylene and n-propyl ene WO

2007/ 031791 PCT/ GB2006/ 003469 3 groups are preferred.
grogpsane peefercid. Granghied ICar(er alirdenssgrovps inclade «FH(CHRY-~ -CH(CH;)-

: CHB) - and -CH2-CH(CH3)-. As used herein, a
CH%&%%ﬁﬁﬁ§é¥g§%§kalene or Cl-C2 hydroxyal kyl ene group
i s As usdildrdi,-@,-a} dydx&(\ﬁ:tll@flelﬁjor@ @M@@@u@téﬁ@ Rroup is a

which i s substitute a single hydrox group

saiddg-tn alyieng pr §n&z@}kry&yle eiamwlﬁyhl Fﬁﬁkl%ﬁm ﬂéw@ sgia%ebxdroxy

gt BIISHE G AL A0S, AR g beer

alkylenengroaps caaryipe Rydvony Adstiset, Whaickiigpreferdtdy tgatedion a
chlorine, fluorine, bromne or iodine. A halogen is
m“@?ﬂQﬂﬁq%ﬂ?muorlne chlorine or bromne. 10 As used

her g4 fseddefeln, @hatd JERXY cHIBiRL Ylubﬁneab%i‘hlﬂe%r il aaa éﬁiﬂ gen is

moi ety attached to anoxygeh atom A pre
typlaalﬂooﬂyor:m chlprinsomgbminey. A C1- C4 hydroxyal kyl noi ety

Fn e btk age! m%é?si@;ér%ﬁkﬂa ey o
o s ey o S

MOt léwaudsclr%alléﬁlmcglefa syhstiuted bm smgﬂ@hydmxyl apigty. Preferred

BRI IR 4056 Sy SR, G b ke8P

-CHhelthgen at ons. Pr eferred haI oal kyl and hal oal koxy

tjes are_ perhal oal kyl and perhal oal koxy noi etijes
f%s(i}e lké/i gr 8o§x§a1m1§w@r moieyy jsdypicallyi st Cogeplkyl or

L R AR GOMAS T R SO o, il
subetamtecl byllaz loy 3 sridfhetogen atvaiso é’lrkfewyd hadbalkyl dnd haloBHRxy

I f b teroar.yl, hetergcyc nd )
moighF pamdtoal T alf e RE TRt & frloie ¢ herein
X i94 sBd BSIb bR, Ry ek@hpR chlof@k @nd! ﬂﬁé’ﬂi’ﬁé 'A;&Eﬁi@ulaﬂ referred

substituént selected from - (Cl-C2 ,

haloadigp proiety SRR R partianiky preferred,l}@tga@(oxy mmetyggg)@Fﬁn q
st TR Rl ostotl by Bty egistis in

and@kay YmsiBstithiet @ eiibstiftted Wy @) K ¥ingleGrsW¥stithtk® ¥ibstifabniGlected
from ~(C;-C; alkyl)-X;, -CO,R”, -SO,R”, -SO,NR'R” -CONR'R”, -NR’-CO-R”, -NR'-
S0,-R" and -CO-NR/~(C;-C; alkyl)-NR'R” and/or (b) 1, 2 or 3 unsubstituted
substituents selected from -(C;-C; alkyl)-X,, halogen, C;-C, alkyl, C;-C, alkoxy, C;-C4
haloalkyl, C;-C4 haloalkoxy, C;-C4 hydroxyalkyl, hydroxy, cyano and -NR'R”, wherein
X is -COZR/ " R -NR’-CO,-R” , -NR/ —S(O)Z—R”/ or -SO,NR'R” , each X5, is the same or
different and is cyano or -NR'R”, each R’ and R” are the same or different and represent
hydrogen or C;-C, alkyl and each R"” is the same or different and represents C;-C,4 alkyl.
More preferably the phenyl, heteroaryl, heterocyclyl and carbocyclyl moieties in
R; and Ry are unsubstituted or substituted by (a) a single unsubstituted substituent
selected from -CH,-X;, -CO,-R”, -SO,R”, -SO,NR'R”, -CONRR”, -NR'-CO-R”,
-NR-S0,-R” and -CO-NR/~(C;-C; alkyl)-NR'R” and/or (b) 1 or 2 unsubstituted
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hal oal kyl , Cl-C4 hal oal koxy, Cl1-C4 hydroxyal kyl ,
hydr oxy, cyano and -NR R', wherein Xl is -C02Rm
WO Niogog02t e, -NR'-S(0 2-R' or -SO2NR R', each PCI/G82G06003469
same or different and is c4ano or -NR'R1l, each Wand
R' are the same or different and represent hydrogen
or Cl1-C4 alkyl and each Rli'r is the same or different

subg{i{uentefrlecteshirem CCHEA ah#lggen, S9-Qybileyl (¢ e ealkisty i

hal&ﬂ%@,{é ég? ﬁélgaﬁ@}gka Cgi}ygio%%ﬁﬁgg lﬂ}g&q%?{&f cglégg gﬁ/c‘i: lI&(’R” wherein
X, BuBOLRY uNRd-dy,-R 4 or ascsgmdké’ euaﬁ ogsé% tzlieléhﬁg 82 Elﬁ’fetrér{t RS
- e, - R e

sel e d,from ; CH2-
CYan‘bEi\n&h%R” eafiRR. @é&%are thmmesazilﬁerawcandwrwt bxsrogsn or Ci-

s PSP el bbb YBREL: El it et e

fr deCéPeCtgﬁcM, ltllms;b@gyh heté‘ﬂoal@4, lﬁiéwbycl}gfngar@bkﬁ%yi ;moieties in
al o ox - A .
Ry 450 B g ar SSGF oS hsG (9  ekgramsebotopted sybitiugat
seldced T E@B{% XNR'CG;@W RSO NR’R”SC@W"” R}g% i{w |1§{/( @6 -R/”

sane or di T ferent G cyano or -N each

and RCOaNR -{GreC salkd)- DR Ril fah@’pe(h:) lam@ unspbstiteed stbgtdmone seleasted

o, ST bl AT il Gl

Ci- Gﬁhﬁfr@?gfamy,l HykxyP 6y Yhd aNﬂ/Rf’am@&m:k s -09), Rt”' @@R’ldb R"
d R4 are unsubstituted or substltut ed p);/ p
or - §@ﬁ§1‘8 w A% s the mensiffereniend is eysine or iR omchR and R

are RSB eI, nd pR e e SE I g R o g

ordiffemrent&ndlemb@htstmt-@phllsjdbst|tuents sel ected 10 from
O:%Sa hal ogen G4 alkyl, Cl-C4 al koxy, Cl1-C2
hal t4sed herees; ; éz‘ffhé hetqrgarghmpipy eyagnagyclic 5- to 10-

merﬁh(éilécpé%maﬁkf #ng, &)ﬂ@al%%%ﬂﬁeastmg Bﬁﬂegéfﬁn 'Br & 1,2 0r3

eac I S the sane ’or
hetﬁmift‘ﬁmﬁ,@nlec‘@ﬂ diroins O¢ § and No rTypNR'llR' 2, 5- e@d:h-nﬁmmmﬂ Iteroatye

moigf}s & 30 S bnetip et e el AR mIrnGREe HRgazoTyl
1soxfa@cﬂ5/ n_g?ﬂbl%l ,GichA, @ﬁz&}zﬂyl f&r@nﬁﬁ pyaey, ﬁﬁﬁﬁhﬁ p%ﬁ}hdlﬁ}g 1

ered heteroary noiety IS a nono t
pynﬁﬁmjdr expdigzelyhtoxezelyh gsoxmwlaﬁhmzntyl,asotmeasyl dnghazolyl

pyrﬁ%f}fg ?ég%gblgm%le?égnﬁaﬁ%dbﬂégg%%% 39het ol }%Yat%nenyl thiazolyl,
furah@l, ppnmemdamyle@mmblyl rexag£dlyl, isvxazodyl, ﬂlihzétyﬁé‘ﬂiﬁlﬁﬁﬂyl
het er oar yl rml ety. npl es include i mdazolyl

thiagiagglyl, gysapo yby}drtslpgqul mmeEw}re prafersedol i, furanyl ,

o7 S A i Tl G W,
10- mmuaredzlmteyd)aryl dri Sadkb a4@-ahyibered heterocyclyl ring. Preferably, it is non-
fused or fused to a phenyl, 5- to 6- membered heteroaryl or 5- to 6- membered
heterocyclyl ring. More preferably, it is non-fused or fused to a phenyl ring. Most
preferably, it is a non-fused 5- to 6- membered ring as defined above, or is a
quinoxalinyl moiety.

A said fused or non-fused heteroaryl moiety is unsubstituted or substituted as set
out above. Preferably, it is unsubstituted or substituted by 1 or 2 unsubstituted
substituents selected from -CH,-X,, halogen, C;-Cy alkyl, C;-C4 alkoxy, Ci-C,
haloalkyl, C;-C; haloalkoxy, C;-C, hydroxyalkyl, hydroxy, cyano and -NR'R”, wherein
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pyrazolyl and triazolyl noieties. |mdazolyl,

i soxazolyl, pyrrolyl, thienyl, thiazolyl, furanyl,
w@07dg1791 pyrazi nyl , oxadi azol yl, oxazolyl, i SPXH&GBROK/003469
thi azolyl, isothiazolyl, thiadiazolyl, pyrazolyl and

triazolyl noieties are preferred. A 5- to 10- nenbered
heteroaryl noiety is optionally fused to a phenyl 5-
each & drithe samerpndidfersait st is cyamoydr NRE ano edthmadﬁ%{ iethe same

o RSB G R Mo GRSt o

subétiiutéd bra rdrenedubshieiied amb¥Giuvhts 5élBded ﬁ@ﬁl%aﬂ’ég%ﬁe@@@ Yikyl, ;-
i.s non-fused or fused to a phenyl ring.

Cs aélfféﬁ‘ye@laﬁh haloglicyl; €1-62 helaalkoxeandshydrexss- e nber ed ring
s al éggzl eg? %\ég F]o ?us < l%r dg}%(k)a y‘? iyrlrgyo&ty 13 %n%nocychc non-

aromaten,) baihrataaltc&dlnmtumtdditskGMtceﬂ)oaﬁclﬁ:ﬂng, fihidh avRast one, for
erably is unsubstituted or substituted b

exmﬁpf?ds ae ?aa%%aw%%ﬁ B%Ehet%r%%re@@%@ Paid ameisty. w¥e@om 0,
S, S@'Sg £09) aﬁ&l‘l\f"‘l"@h};‘éﬂ %1?15% x oxya oﬁkﬁ%efé?é?ﬂl? 4 Cgﬁé ring)

hal oa roxy,
in which L, RRri'of thdhearbomatoBs i’tﬂfhﬁ/rﬁ@]ai‘é)ﬂep%&'d %ﬂ&ﬁﬁéx@@&éﬁ:ﬁted

ron? QR80T e S S0 B oS Ra o o

moidfés. represents hydrogen or Cl-C4 alkyl. Preferably, it
I's _unsubstituted or substituted by 1 or 2

unduigfstablyi edigtesastyskyl moisty & a%lte 6t auntbemd rirg. dymmples include

oo e i S S B T i

morPhotinyhehiethofstiodingl; Bedxpthiombphyling, & SrasaNehiosptifyl, 1,3-
ar o t| c,. saturated or unsaturated C5-ClO carbocyc i c

dioxoignyl, 1i4rdigransy, meralidingd, igwdazokidinyl, ixidegnl@-anylpysiolidin-2-

s BRI BB DGR ) e,
tetrahydwpyrny atdqyyra@blifylonsietie. (Typidatly ahbye exakiplesdf hbte@)?}’clyl
e carbaon atons in the ring are

mm?%e@aa%%eg‘”\‘}‘idtﬁma Ppﬁﬁzg{@n pRetidy. RigerdigrA, @dwgyl gmetdingg-
onyﬁpqaemnégrrﬁé@h@mlyy thﬁml'b%%lﬁﬂi?l V@Laé!oﬂﬁefn%@h igs up
Pre ocycly

noi eti es era y, a hete noi ety

dioxothigmgrphphing, 1 aaghqu@d@wl rlidrdiox @Exd myreedidingd,| 11m|®zohd1ny1
d
i DT R Yo s

thiazadidityd) dxaydliditiy] teffm ﬁmlﬁiypﬁa!aid@f@@l inyl,
S, S-di oxot hi ormré)hol [ n I 1 di oxol any
1, Xipgrigyh piperidigy 2, prlionsyi rrylpendnwdm'b |aizmdml piperazinyl,

morbﬁﬂlﬂ@*f; AhioRiofhelinyP ¥ &b kgthﬂ)n‘?orphohnyl, 1,3-dioxolanyl, pyrrolidinyl,
imidazol-2-onyl, pyrrolidin-2-onyl, tetrahydrofuranyl and tetrahydropyranyl moieties
are preferred heterocyclyl moieties. Typically, these preferred moieties are selected
from piperidyl, piperidin-2,6-dionyl, piperidin-2-onyl, piperazinyl, morpholinyl,
thiomorpholinyl, S,S-dioxothiomorpholinyl, 1,3-dioxolanyl, pyrrolidinyl, imidazol-2-
onyl, pyrrolidin-2-onyl, tetrahydrofuranyl and tetrahydropyranyl moieties.

A 5- to 10- membered heterocyclyl moiety is optionally fused to a phenyl, 5- to
10- membered heteroaryl or 5- to 10- membered heterocyclyl ring. Preferably, it is non-

fused or fused to a phenyl, 5- to 6- membered heteroaryl or 5- to 6- membered
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onyl, tetrahydrofuranyl, tetrahydrothienyl,
di t hi ol anyl, thiazolidinyl, oxazolidinyl,

wao edorabyelr opyr anyl and pyrazol i nyl noieties. TREI/GRRI0E/003469
t hese exanpl es of heterocycbyl npieties are selected
from pyrazolidinyl, piperidyl, piperidin-2,6-dionyl,
pi peri di n-2- onyl, plpera2|nyl nnrphollnyl

het@ﬂﬁpwm | Moyd preferabky fthis oomfised ok fuskd td% Fhed®l ring, Most

B TBHEAR St P e lmi ™

pyr A@ai@fu@ec?oﬁfbﬂﬁsédﬂidé%&%@[ﬂ%ﬁ?ﬁ unsubst1tuted or substituted as
t et rahydrot hi enyl, dit hi ol"anyl hi azol i di nyl,

set gWbahoVEdiTppically, atis any@s@pmdmyubmecﬂyy () eh ungubstituted

e r
Sﬂp eJrrl géﬁ Rg?gn %/lﬁ% 1511?12 281?/053#))”1 BII' %wsﬁftﬁy ed substituents selected
ﬁ*om}QHQEXj, ihy]logeﬂ' 0, aCutip oC i - (l‘yh].koxy, Ci-C, haloalkyl C;-C; haloalkoxy,

holinyl, 1 |
C @ﬁ?ﬂg‘P fﬁb{ﬂi O}',‘?é,gy, gﬁ%ﬂ%ﬁ@ Ni?d?s n;w%)é?%; gacéil Xaip thezagoyar,
dlffe?énrt ahy & (j:?f&ﬁ’({ SNR/ R""S: LERS ﬁ{& ) %x%teaid%p%esents

preferre erocycl oI et i'es. Iy,
hquo@tmrr(éeCMkﬁtandﬁadT R seCe€y elityl, fMor‘e typieelly,dis unsubstituted

or s?r\l]g? %a b%(fazl) an qqsrp%l‘itﬁtﬁ OE&S%{;F -84 ?ﬁkyl? gr SO%—IQI%&{@ sugstltuent

wh&e@rl@f | 2 W hir O R sRiAe ok Hl}fferen]e afd Qéc@i'@ﬂr)fé%ﬁlt h%drogen or C;-Cy alkyl
yrrolidinyl, imdazol-2- onyl, I

and/@t(pbhhpe? @ﬂmbahwedaubstttmmaw@ht@kfwmrhylogm|&t@e@kylscl—&

o1 G bR RS 60 iR Mook SoBRbMAR o

unsobstitated Or subaﬂtw(ml/ damem&im&a r-sogchcgﬁﬂzw Rk ysog-N(cl-c4
alk:ﬁlls;ﬂnon- fused or fused to a phen nber ed

wbetitpent agd/on (b)tloore umﬁhqmté@l swmmtﬁ/sglsm from C;-C; alkyl
ﬁ%ﬁ% 469 6 heterocyclyl ring. Mre
anpre era 9&9@? is non-fused or fused to a phenyl ring.
I\/bSIn a Mﬁea&mbcbchmenﬂ‘of ithe Mmvationf us#d fisedtod nﬁ?-ﬁmﬂh%ﬁﬁyclyl
s defi ned ove. id fused or_ non
mofgty BBy B3 ed Bl BB it OBt bsituent agdior
(b) $®r 2QiHsuBMAAME sub¥BlubAk kdlecttd fbf @}%Uj@zshhﬂog&ﬁ% QF, alkyl, C1-C4

substituted by (a) an unsubstitu

amomzlmlnaloaﬁwbﬁlr@ﬂmlnaumw Or-C bydroxyaikyd, hydsorys cianet and

NP dh 2716555 Sites ST HidS pya TSR R G R and
R’ isah@ SOy diffolht 534 @yﬁg@fwcifa@en dimr@mléyl%a RecHARM is C;-C,

wherein each X2 is the sane or fferent and

alkyls Mg%ﬁﬂoleﬂl% Mre ruspbstifgied orsubstiented by ) eh ensheiitutad 302-
(C1d('341]C ’%E%?Eﬁ ﬁ‘%%n%ﬁﬂ/ﬁiﬂqf 8%?%&!3&%{3%&1%%5?&%%48 HecYed ﬁf21

halogmugs-ﬂ‘;tamyﬂ}g:ll%oazik((»%% C&Uzhulbentybfl(@)élglziﬁlkoxy and hydroxy.
unsubstitute or - -
Mog{JRBIERI i SasiRE e PR oReY () anina SRS Oa-(C1-C

alkcfth) AsEiRRht AWorqBF D of £BhEDSNutUb AT L eldcted Forft K, alkyl
and hydroxy substituents.

In a further embodiment of the invention, a said fused or non-fused heterocyclyl
moiety is unsubstituted or substituted by 1 or 2 unsubstituted substituents selected from
-CH»-X3, halogen, C;-C; alkyl, C;-Cy alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy, C1-C;4
hydroxyalkyl, hydroxy, cyano and -NR'R”, wherein each X, is the same or different and

is cyano or -NR'R”, and each R’ and R” is the same or different and represents hydrogen
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and/or (b) 1 or 2 unsubstituted substituents sel ected
from hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy, Cl-C2
whatooabikyl , Cl- C2 hal oal koxy and hydroxy. MostPCT/GB2006/003469
typically, it is wunsubstit@ted or substituted by (a)
an unsubstituted -S02-(Cl-C4 alkyl) or -S02-N(Cl-C4 15
al kyl I(Z substituent and/or (b) 1 or 2 unsubstituted
or sz@sfal Yl dhieforabiy, éds vasubstitme@br Qubstihitgd by hod2 ysitbstited

t furth t of .t
subfliahs MRS rama a6t Rl Crcdatknds %r@e%?%lkyl Ci-Cs
haléalkedtyyandhydrosyb Mdst yie@éia&? @Wf&f&ﬁ%ﬁbﬁﬂu&@ ar@@elected from
unsubstituted - SO2Rm substituent and/or (b)

Cr-Gnaliykand ydeexysubsithenient s sel ect ed from - CHe- X2

hal R ok o, ARaBLImi 5 Fhgpoaryt and
hetdwciyod)yl)g;ro@ﬁ aefor wruh “N NSy Witk & Be p@@éht R theFinl h@s w111 be

ame or @(iferent and is cyano or -NR'R', each
evident fosa shilledschamiss theiNretsm st ba pepterasedson ik capyie é@@ﬁﬂ@nt as

defidd Qé‘ov%? kot 1lsfaﬂgc}faca‘we hloF tielad] on S{%ﬁt{mw abmg%le o?d

typically, I'S unsubstitute
an Awsidipbenyligraryp is SpRonallgTued tah Iphér)yl,sﬂhs 1101 membered
tltuents se| ect ed

het g5 11 @fmestd BatoBiey o Bamtiaf e o fused
to aﬁﬁxb@ﬁ' KYo.6- elenfblr Bl BRb Y GKYr ANE DY Yed heM?@éycl I{m§ More

typically, it is unsubstituted or substituted
prefgiablin $iiB son-tfuged or fised tq £3- 104- naanklgdre)d lsajmsanyi melmterocycly1

stit substj tue .sel e
ring? MoQoréipot, Al FortRREPSUS S ik ShsutFRicR S ARGy,
1ndcﬂ§ﬂ baeimatbel, msemo[pB]didmlw dehidhiazélyBe 01 Béh%f’cgﬁﬁldazol-
non-fused heterocyclyl 30 noiety is unsubstltut

2(3)rpayli mejelyy by 1 or 2 unsubstituted substituents

Z Ie L% %@Cigeﬁ%ghﬁ%{ﬁg%p éﬁfn}h %lioch%gg Hnﬁ%% tﬁéteﬁ of %J&Hsu@ecp‘s set out

aboig. dWdren al shigl phehylcgrmgfl,s fesednoa @hdlyl,l‘llﬁ'td%aryll\diteﬁe&rﬂcﬁﬁﬁ ling,

e o AR el iy s e
sub§tﬁ@érﬁ§@1'éo$ed"ﬁ‘&h@ﬁ el%@@@%lﬂl@ﬁ@gél Bﬁsﬁgst iy Se)igrd'%gups

7 or Cl-C4 alk refera I's Un
Mogtpiseferably, die mxy‘edlmouetyzls unsubstuiediareubstisutbd by & helogen or C;-C;

m hal ogen, Cl1-C4 al kyl, Cl1-C4 al koxy,
nal PSRl kyI Cl-C2 hal oal koxy and hydroxy. Most

pr ek et lhyreis ai Ch-0f &dredoves mefesy istaifbhccyshiensiLhRaiage
from Cl1-C4 al kyl and hydroxy substituents. 5 For the

satugateq @aWWG®M9cmmn m@qvmg]ﬁomtﬁot@es epshamtemsnBregirably
it 1stﬁestaﬁfr8@&m}§rdr§%bmbﬁfé§ {) iy 8#%11) alﬂ§13ﬁ8 %’P{) ?1 \%n %tfr%m Jg'(éarbon

nol et can rese
atoms. Examples include cyclopropyl, cyclobutyl, cyclopentyl cyclohexyl and

cycloheptyl.

A C3-Cg carbocyclyl group is optionally fused to a phenyl, 5- to 10- membered
heteroaryl or 5- to 10- membered heterocyclyl group. Preferably, it is non-fused or
fused to a phenyl, 5- to 6- membered heteroaryl or 5- to 6- membered heterocyclyl ring.
More preferably, it is non-fused.

A said fused or non-fused carbocyclyl moiety is unsubstituted or substituted as
set out above. Preferably, it is unsubstituted or substituted by 1 or 2 unsubstituted
substituents selected from -CH,-Xj, halogen, C;-Cy4 alkyl, C;-C4 alkoxy, Ci-C,
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evident to a skilled chemst the Natomw Il be
protonated (or will carry a substituent as defined
wabwve317pf it is attached to each of the adj acRCit/GBRGVE/003469
atons via a single bond. A &aid phenyl group is
optionally fused to a phenyl, 5- to 10- nenbered 10
heteroaryl or 5- to 10- nenbered het er ocycl yl r|n

halqaflef.«f a6} Ralodlkoxys Cn’r&hhﬁ’dmwalbyl hyrkemy, cyanceargh /R, vherein

ryl or 5s /"
cac %fgsr%gg%'}?yf’r ?lf‘%gen %‘f’é CYH% e Y, amflfi‘?“irys][g ﬂRr (& thg same
or dofiferbits@d réfregents hyldeogen o €IS 861 NBIdRE PREFADIQT it is unsubstituted
heterocgcl yl ring. Mst preferably, 1t is non- f used

or sppstitied,by | ved thﬁw«iﬁ BIPSiBeRH S¢1gct@d1frbmd3uz@ glkyl, cyano and
azolyl, benzo[1, 3] di oxol anyl,
Cr- gﬁa?%%iﬁlas?g éﬂ(t)élrj 1H benzo[ d] i m dazol - 15 2(3H) -onyl

moi Bytpycalls, eaah A\ frisiety iothersame fou diftergh @ny kepgéseitd airfon-fused 5-
unsu?ﬁtltuted or .substjtuted as set out above. Wen a

to 6z e wwrer%% of &s{Casadpoeysiy gewmgr 2 Phesd pbar §p16-or
merSdr8d RA¥ oM (%{duﬁﬁgglﬁgst | tpftlﬁﬁ fl; fRLLhY% ﬂi‘%uﬂy‘ﬂt%g@ t%) %5- 10 6-

unsubsti t ut'e ute by 1 or
merghdyed h(ttat@at)é 05 & ot erkniitreperd Heddrogyeiyl g@duICZ\/[hml mrafekaplly, it is a

nong %e %@‘!Hg agg?;’?@mﬁgwg&’gg 1@9‘?&0&1 I%g E S 5‘{}5@% a
1H-bal 08 indbzdlb($2)-ohvl] BazbihiazoHPet dlilSGRliny oS eﬁlost

herein, a C3- carbocyclic noi et y is a monocyclic

Prefﬁ@hl}aﬂtdﬁﬂﬁ’h@lylmlétré’ indazaly ryuidsk euiolwmanzmmldmlyl

b Pref er abl
piod 8IS AR, 8aPyCRta AT Shatit,
benzathiazolyl, B;smiagofﬂmemoapmnil @HM&BO[E}EHM&BBZ?@%M es

ncl ude cyc opropyl, cycl obutyl, cyclopenty
CyC]I@WﬂPéf @5 nylcﬁ}%‘lllbheptyl A C3-C8 carbocyclyl group

is Qnk 'sﬁ’rgkﬁ'rdté(d %ﬂ{ﬁﬁgbsﬁlgut@d Q{‘T%? ¥ht dab%v Boddy rnﬁﬂ%}f%(a % other

het er oaryl het'erocycly
thanPy sérefusbd phenyl rihg, ihis nyﬁlclzﬂ@damubstﬁtuxs@dr gubstitutedeiyll or 5-

o 5 OR e DL Bl a2ty

C1-OLIdUSRC, -6, Babslkb15 €. Qhy &%ﬁy&lﬁ?eﬂy(ﬁﬁi'&%%ﬁ% ¥ld -NR'R”,

noi ety is unsubstituted or ~substi out /.
whezgin gech Xy isfthe meyor dlffenest andsis pganiotant ¥R’ mmhuﬁ aneR’ is

the %ogéff% br%f)rlet u Sgl:e)%lsér IC&%@E}& E’B‘%rag@i{tg mV\D
unsﬁﬁﬁﬁt’t&ﬁdﬂs&ﬂ:sti?ﬁ?ﬂ @21 0/ @K teBsuibatiRahts )éblect@é— ﬁ@& halogen,

hal oal kox 4 hydroxyal kyl , hydr oxy an and
O] -Cagieyl, Gty @uqqu, C:-C; haloalkyl, Ci-C; ha oalkoxy and ydroxy.

Typically, each A, moiety is the same or different and represents a non-fused
phenyl, C3-Cg carbocyclyl, 5- to 6- membered heteroaryl or 5- to 6- membered
heterocyclyl group. More preferably, each A, moiety is the same or different and
represents a phenyl, oxazolyl, piperazinyl, triazolyl, piperidinyl, piperidin-2-onyl,
piperidin-2,6-dionyl, morpholinyl, pyrrolidinyl, pyrazolyl, isoxazolyl, cyclohexyl,
thiomorpholinyl or S,S-dioxothiomorpholinyl group. More preferably, each A;’ moiety
is the same or different and represents a morpholino, piperazinyl or S,S-
dioxothiomorpholinyl group. Most preferably, each A, is a piperazinyl moiety.

Preferably, each A,/ moiety is unsubstituted or substituted by (a) an
unsubstituted -SO,-R” or -SO,NR'R” substitutent and/or (b) 1 or 2 unsubstituted
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each X2 is the sanme or different and is cyano or

-NR R', and each R~ and R' is the sane or different
wanpa7ogpsesent s hydrogen or Cl-C4 al kyl. More PCT/GB2006/003469

preferably, it is unsubstit@ted or substituted by I

or 2 unsubstituted substituents selected fromCl-C4

al kyl, cyano and 5 O -C2 hal oal kyl substituents.
SUbﬂt}tpﬁﬁniaSﬂlsycte(bﬁ@m halogan,i @i+-§.4 alkyls 6eCs alltexyIC,dTS Kaboadkng], Gﬂdﬁz

RSB AR g S S QG L e

sarmtaeﬁfﬁanma QFOM ke dAEGH myavag&haﬁ@cpez HIRPBIART %é%?é&teﬁt@ Ci-

phenyl ring or to a, 5- nbered heteroary

C4 ?Elkylt Maere prefarsbhe dadhiod & moisiy isunsystityged mubstpwﬂéxya(b] z;n;
uns lgstlltuctedﬁ §86 :a@] Cf gﬁ{ﬁgo? §(§¥ g]%olygslngﬁi}g Xerélnlﬂ)dm iill/ ‘are the

enzi 'm daz

sambldr ldﬁifﬂ‘aﬂtdl}ld I’efaciﬁ%pfeséi(t:fl'ymm@&ybr Chepamd/hiaad/el ) 10657 2
group. Mgst  preferably, it is a phenyl

“nSE%HPHF hﬁ%ﬁuenﬁs ﬁﬁlﬁ%‘ll ﬁqom %ﬂr@yﬂuomnﬁbroymne hydroxy, Ci-C;
a1k}he@;cghga§g¥1yg,,ﬁ :e,dj:& ke any th! enyl, inidazolyl,

furanyl plpera2|nyl,
be dn(atfurthercﬂn}hodlrﬁer&qﬂ ﬁm)qnvetrimlon,rmcm ! hoigty, is unsubstituted or

sub g R B A g eSO sinene s o T ﬁ&ya@slmswmt@aed
sub&Ruéifed se@é&e@f@&ﬁ%aldé@ﬂm e, all&leﬁl é alké y@u 19 ) (KH}E}'IQCPCZ

non- f used Ehen ring, it iIs
halegikoxybt-Ce bydiexpalkyl, bydraxy mﬂsﬁ}ﬂ?sR twheednsmisRlemdé%tase the

a3 B 8 %&%e?gnt i By src?gei'%geﬁ ﬁy«%’%g&mﬁ:ﬁllﬁf @k@and@fc

reprhs@lltmyﬁh Kbklyl M&Sﬂff Iﬁﬁféra‘tgy j@ach AflenoibIRiRimsuBRitwled bekubstituted

ach X2 is t fferent and is cyano or

by Ghgm Wfsub%mwteéa%@z (€1-analkid) spbstituenbanddordbbi oti? npabstituted
P |
sub?tﬁﬁlerftse&ﬁ t iy ggfémg g{lﬁe,?%rf)lggnegb§¥oié¥, c;?ézeélﬁ&, ¥y-dyt

I'S unsu or su
haloatistibsd Ci-0h bgdeupskylt uent s sel ected from hal ogen

Cl-CG4 al |, C4 al CGl- C2 hal,oal kyl
hal'B&i ‘ﬁ%ﬁ%‘ e&?m%iﬁg}w 3&@1 i {108 epgh R¢ ?afa&ﬁetxpﬁ ur%%ab%weqi er
subitﬂﬁte& @9@ N Lﬂisﬁﬁs%&.ﬁe& s@aame&ne @9@&9& frofh msgegl@ 2@, alkyl, Ci-

C3-Cs carbocycly

Cy ﬂH@JtXé’r GaCy baloalksl, G; szGlaIQﬁMI @dC4 hydrexyﬁllyyil lyydroxyoanl -

eI EBERSERR Y0 5260 ) Lol SR rom hyirgen
and mlp@ra@zyl NMore bfdf@a@llyyéach I@leﬁbie@y iaylhsuuanﬁ@éd S sabAitmeN by 1
peridi n-2, 6-di onyl, hol i nyl, pyrrolidinyl,

or ZdW@zsaﬂWd Sl}b§6‘9<1§12‘fé |S9lr:cte@ #@nmhéoqqe flugrinies hronina I hiydydxyo€i-
X More preferably, each
C2 aﬁiﬁ %oe {?&1@%8910 E[Cﬁ éé}é)dr&{gg I'fferent and represents
a rimsmaalaumly mrefeered tadyachok, Sofety th thx edrhé erndirfpRat any |

repr%ﬁ%é{)%,gr%St preferably, each Ali is a piperazinyl

—N N—R

__/
wherein R is C;-C4 alkyl, —S(O)Z-R/ or -S(O)z-NR/R/ " wherein R’ and R” are the
same or different and each represent hydrogen or C;-C, alkyl. Preferably, R is C;-Cy
alkyl or -SO,-(C1-Cj4 alkyl).
Typically, each A4 moiety is the same or different and is a non-fused 5- to 6-

membered heterocyclyl or Cs-Cg carbocyclyl group, or a phenyl or 5- to 6- membered
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Preferably, each Ali noiety is unsubstituted or

substituted by (a) an unsubstituted -S02-R' or -S02WR'
wG@agnstrat ent and/ or (b) 1 or 2 unsubstituted REX/GB2006/003469

2007/ 031791 PCT/ GB2006/ 003469 9 substituents sel ected

from hal ogen, Cl-C4 al kyl, Cl1-C4 al koxy, Cl-C2

hal oal kyl , Cl-C2 hal oal koxy Cl- &4 hydroxyal kyl
het%%ﬁb’b&fyunw@lchl\ﬂs?oﬂlonﬂWéu%dmo e abényReing od toRy 5-6(1066 tfeenbered

f nd are | ecte ogen
o GRS 00 b B PG RT o Pecro g pochioie s the
sarrﬁro@fdﬁ‘fﬁ&ht)énd embseﬁisla 5RLfasad 5-%0 6%&&%&6%&%2@&1 to 6-
substl t ut ed unsubstituted -S02-( -C4

mergpgrpd iletsmcy@mgz/orr@a@mbqw@yhsroumramh@nﬁgraumwmchasr e

optigilly R8P s b 1 BoRBLANULALN £ERE BB L IKIISISAOA,

moistyis thiet sagietos dsﬁééremtaﬁd répresenssipheriylNRirardyl, Umid426lyl, pyrazolyl,
%}’%@}ﬂ fé (%é Cl-C2. al kyl, Ci1-C2 hal oal kyl . and

tetr Ry Byyalidipyl, aqeﬁdlm BFReFRZn IR Y] pystolichs2-onyl,

thlaﬁféM@l i, '1é2)rﬂh1aﬁﬁ§'lh?§'dg gf@b morpghofild th%é&gﬁ %%8&1 pyolyl, S,S-

subsfi't uted n unsubstitute
dlomjﬁmmqnphoémyl mlmhmropyr)mﬂl th[azﬁlyﬂgrmca&mtolymreddazolyl Most

pretzﬁfqg >e;alc 3&? %S;I;J 8 g’iﬂa | gtgfﬂazl‘ r%emp e&ﬁ @f%ylm
1m1M6Iy@WZJ@Y}}1,, teﬁ‘ Wd@éﬁiraﬁ?ﬁ pipdRziRyi, piheiaeiyl, BafdhidRl2 304,

are the sane or differeént and are sel ected from

thlaﬁga@plab dsothiaeplyd Cefs eyqlgamjdnmoméu@hnﬂ thienyl, @yedyls p@Toelgy S,S-

dlo)gclnﬁ% ?;h%hﬁ {e%faﬁgcﬁ %a?ﬁatgx&zqy m)l et(;/lyﬂa% indazolyl.

u nsmb&tabuyq tech A SOtk odutitikiied oxssmbgﬁtuteu SRt(a)pndhge
%}rﬁ) qc;r 2 .unsubsti t ut ed ub@tltuents gl ected from
unsysfigriedhabstifugriseleated BrosniG:R hang-GONRE] @zl/cm(h)yl 20r3

unstsififed AtkRALAY sclBel frbmFRudietl! exvabit, ¢, 'cg; afled! NagR",

odl nent o e |1 nvention eac
C1-Unbaloakyl Gi-€d heloalksupstd tyahedwhsreih RS neﬁem&tﬁgﬂfd genoed;-C,

alls g RGPS ErC ol YRRE L och Barats oy insebtiesied
or siySHh@¥Y BY (@) la sidpIotinslstaidd -OBNR'R” \Wistifilht SRS (BTI 8Pl

R' are the sane or different and are selected f
unsﬂaﬂ@tlﬁgcbwbmﬁudnt@iel@zre@ﬁkm fluavine cchorisfes brmiye, N&ﬁh /ﬂiwC

s Eh ko S L i G Shos o Rihresin 3:: anc

andfn”(mpfe@ans b:m:{hmm hydroxy, Cl- C2 al kyl, Cl-C2
hal oa!&??( and -C2 hydroxyal kyl. 25 It is
par 1y Péalyy gagh pﬁf‘lem@‘feFYe‘é the-gemecs il foxent angireprgsents a npa-fused

phefATS: 876 HdnftRl i iet@Behy1, '5e B &S5 hBerBd FER@MRyclyl or C-Cy

carbocyclyl group. Preferably, each A/ moiety is the same or different and represents a

non-fused 5- to 6- membered heteroaryl, 5- to 6- membered heterocyclyl or C3-Cg
cycloalkyl group. More preferably, each A, moiety is the same or different and is a
morpholinyl, piperazinyl, isoxazolyl, pyrrolidinyl, S,S-dioxothiomorpholinyl, 2,6-
dioxo-piperidinyl, triazolyl, piperidinyl, cyclopropyl or cyclohexyl group. Most
preferably, each A4/ moiety is the same or different and is a morpholinyl, isoxazolyl,
pyrrolidinyl, S,S-dioxothiomorpholinyl, 2,6-dioxo-piperidinyl, triazolyl, piperidinyl,
cyclopropyl or cyclohexyl group.
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-N NR wherein Ris Cl-C4 al kyl, -S(O 2-R~ or
-S(O 2-NR R'" wherein R~ and R' are the sane or
waledo7msEat and each represent hydrogen or Cl- CACHIGBR006/003469
Preferably, Ris Cl1-C4 301al kyl or -S02-(Cl-C4
al kyl'). Typically, each A4 noiety is the sanme or
di fferent and |s a non-fused 5- to 6- nenbered

hetRsefstaply, phclod, ERIES icunsobstitated br grbstimteddry @) pheny |

Ny A AT

selebﬂ&& Mom halBger9 C; -g% akyDC,LO, eﬁkox'iﬂ‘i ohet, %Qloafk?rl & ;@{Mloa@l{ox

- to 6- nenber eterpcycly group. Préfer eac

Ci- @mhyéépwa;lcxl Snirexy apdrniROR, sibbreat eash R aad R |@r€ethe sarge or

el St Co RGP B SR orsine bt o o
moiptyen yhsubstituiedwdiselstittebbp Rl be nasubytifuteie8 Ob Ca C3 alkly

mb h | Mo ferably, h A
sublShelt guple NG o8 dbsuibLi bEHmoh EIrcid ag@rpii‘o‘igﬁeﬂwnne,

brohHe28y.0 allY} HRPCL Y4 HaIKSF NikicpreftEbl,2BUA R MY |

pyrroli azetidinyl; pipe aZ|ny pi pe
unSlphstitubd:d ol Subﬁituﬂagi by (a)tdm wdulsrioityd ;SQs@h; iy substiedi3

and & e aiop R CoTorRY ErePvahy O opyr anyl

t hiTazaq¥her et ind&® bﬂhe%vénﬂgﬁ‘zéahl?{ Ay r%ﬁ%fy id Bnsubstituted or
preferably, each A4 noiety is ‘the same or different

subséﬁ@ted bﬁ A % gnmgul:pﬁgﬁgd subs@ﬁugmty Belectcdﬁrdmjmllg@en, Ci-Cy4alkyl, C;-
CEE AR O LA i e
NR

R tahieastobach, R’ Gﬁd e aﬁeytc‘ab eah&yt diffeRmp el arekéélectE@ reny! .
pyrrol yl di oxo- t hi ompphal i nyl

dyl
hydfagen ab G bagikath yMoret Wﬁ@zﬁalwadb%adn@zm ly imaybstituted or

lor 2P t ed
I R NG T i
bromines€i-Cyelklyl swl @cCebalbalph. MO Ridfdrablyd eadBANRAS etafsd/ or
st sgbrtuied B G it Curch gt Scongg- R 11,

d L I
Rl ke i
y

Prefeabhye agcc@a éankgroupmmeclp@dﬂmmayiylmmm

NI |tute r substituted by (a) a
S| r%%f)eérab uBs 19 - e Rul substituent and/or (b)

1 @reflrably, ynaubSind LY et thehstd 6ﬂkﬁﬂ%&n§ﬁicﬁ%§g§§er{t hg(ﬂi’ogen or a
fluorine, chlorine, bromne, -NR R111,, Cl1

Cr-Gplley sxupo Rycterablyh:’ irascisfirgd abave a6g A geprasratss G- B il
210 drogen or Cl1-C4 alkyl and R' represents Cl-C4
I kyl .

Preferably, each Het; and Het, are the same or different and represent -O-,

“NR- or -S-, wherein R’ is hydrogen or C;-C; alkyl. More preferably, Het; is as defined
above and Het, represents -O- or -NH-. Most preferably, Het, is as defined above and
Het, represents -O-.

Typically, R; is a C;-Cs alkyl group or a moiety -A;, -Li-A, -A-A/ , Li-A-A/ ,
-A-Li-AY, -As-Yi-AY, -Ar-Heti-AY, -Li-Ay-Hety-Ay, -Ly-Y-Hety-Ay, -Ly-Het,-Y)-
Ay, -Li-Y1-Heti-Ly, -A;-Heti-Li-A//, -A-Li-Het;-A,’ or -Ly-Het;-Ly/, wherein Ay, Het,,
L, Y5, A1/ and L1/ are as defined above. Preferably, R; is a C,-Cg alkyl group or a
moiety -Ay, -L1-Ay, -A1-AY, -Li-As-AY, -A-Li-AY, -Aj-Y1-A, -Li-A;-Heti-A/, -Li-
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Typically, each A4l noiety is the sane or different
and represents a non-fused phenyl, 5- to 6- nenbered
whedoensdrsyl , 5- to 6- nmenbered heterocyclyl orP@BG82008503469
carbocyclyl group. PreferaldRy, each A41 noiety is the
sanme or different and represents a non-fused 5- to 6-
menbeyed heteroaryl, 5- to 6; nmenber ed heterocyclyl or

HetcY1ds -y &t @mﬂmrwm e-Arbf-Heaphy or dadfetALdIwherein

Al,@i% gxlﬁ*y/%diaﬁ)}g%%ﬁ q(lhne%% g}l 3Ingy: s a norpholinyl,

SNﬂemR@is’mAq iy phak pféférabla aronheamBilRekited Piényl or
) tr| azoI yl, dlatg er i di ny cycl opropyl or_ cycl ohexy
PPN, Srama0daty’ iy Retrably § nowHisrd merrhalingh .55 the sane

R

grow, @Thlkplnm (unruhsemt&ﬂ clmshbstttmtedimﬂhw or me&bst;ﬂ%ﬂ;% sléblstltuents
sele‘é@f&%ggéﬁﬁ’g%}{%ég%g@ e@@%&%ﬁ@ é/gﬁ‘icﬁ’%ﬁﬁ SGHBEeMPIe 5
preféfb‘é%bﬁ futRd- fﬁ§ed3rﬁ&§hbﬁﬂ¥1 SR8 gx%oﬂﬁ?lgi‘ Qﬁ&%‘f}tfl' it &din-2-

al kyl') substituent an
onthsphssm grgumdvlrsdwtunsuksnnged weubstitatdd fritnd maz w@pﬂahstuuted

subfigly iy o ety STy M LPRLG o beToRR roves.

V\hQVIGMrpr&aﬁaBlwah@ﬂ o, R -A?}[A%/ith@aﬂ?&%bﬁ[tuéd%bﬁff@ieﬁnf)he@@ﬂ
are sel ected from hydrogen and Cl1-C4 al kyl. Mre

morgheHngy gBIR:, each A~ noiety is unsubstituted or

Suﬁﬁta'ptré‘f‘eﬁrgd% éc‘ﬁ}ne?‘g?ﬂﬁg‘ ﬂggéﬁ&nuke% tAlolg AGl C2 alkyl)

substi‘t uent an unsubs
sub&heén B.en;t-$g[al-£é,tkﬂs typdenllgtal monifssd lfﬂsubﬂtitﬁted phenyl group.
.brom ﬁ and C1- C2 hal oal k )

L1 iypgice é{bp%' I z 9P typically &%ubéﬂ i1 EMPéQil”dra non-fused

|
S OBl P'“?“gf“ P ey o
WS@ShWtGCQMﬁ(Ql-@wl@l} QlT-SﬁthIé grbiupewherefn Rivad R” are the same

I N R T T

bgRterd &lectddomahab @m,hy@ﬂox
> C1-2 halcoa kyl E’% hal ggcﬁbgmkylﬂrcl%il%g%gﬁo@?

Mom@fssé\ybarzﬁd is amnﬁﬁﬂsed\mem@tlﬁlt@h@lnmhwm tkiomerghelinyl, S,S-

2 hydr, o
oS RS B RRLER SOa AR B0
p1panmmbﬂ%ﬁ'dntp1\tfbldh®s“ unsabdifttited vt ﬁ%s@&a’ceﬂ W(a?alﬂmbﬁiﬂlﬁed t8d,-

itue gcted fromchl orjne, /fluor
(Cl*iﬁafhyll?eor 802088 54 Ryhstigent, wherein RaandR karp Hhaygaic or different
and RAEH RpARBLN hyBREH 6AC -
subst |£)t ut eélygfl/l)%l or, un%%&??ﬂ@gu%?@%ﬁ?ﬁm?& C1-C; alkyl
groupsoMioss preferably still, Alisa piperazinyl group which is unsubstltuted or
substituted by (a) an unsubstituted -SO,-(C;-Cy alkyl) or -SO,-NR'R” substituent,
wherein R’ and R” are the same or different and each represent hydrogen or C;-C4 alkyl,
and/or (b) 1 or 2 unsubstituted C;-C, alkyl groups.
In a further embodiment of the invention, when R is -A;-L, -A1/ , A1 is typically
a non-fused unsubstituted phenyl group. L; is typically -CHy-. A, is typically a non-
fused 5- to 6- membered heterocyclyl group which is unsubstituted or substituted by (a)
an unsubstituted -SO,-(C;-Cy alkyl) group and/or (b) 1 or 2 unsubstituted substituents
selected from halogen, hydroxy, C;-C; alkyl and C;-C, alkoxy groups. More
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Preferably, LI is a Cl-C3 al kyl ene group or a Cl1-C3

hydr oxyal kyl ene group. 20 Preferably, L4 is a Cl-C3
wa@bkdoghozrtel group or a Cl- C3 hydroxyal kyl ene gr oR@I/GB2006/003469

Preferably, Yl and Y4 are d8h -CO . Preferably, each

LI/ and L4' are the sanme or different and represent

hydrogen or a Cl-C2 al kyl group. Preferably LI/ is as
prejgesindy’ istaowa-fised MUbﬁﬁﬁﬁémmlwllaymH@ﬁomhk}}ﬂlyl @Seﬂmxo-

tthé?(*l’F eofﬂ(; S/ %gpeéld mpélngﬁfhny ordpll}_;%&z‘]iny Ogrou}éor leﬁa?' g]ipﬁraggnyl
groiys whichroagss aGinglduksabsatthiet -Sids- @cpcgﬁmygﬁhwsuut&t lis

as defined above and Het4 represents

MVosii Afithermpadimensiof thesngentigns WheR aisode-Larft’, Ads ypically
a nJIFR{s&?&;{Hﬁﬁstthth pﬁé(rﬁ)l tg%ulpyL}Aﬁltﬁ% ?all%l %%Tz x| Ai&%&/pﬂ%&? 4Rhon-

fused--tb b- ﬂdeinberedlhehdreo%ﬂ:ﬂy,l grofip- Wiﬁtlirsﬂnbubsﬂhﬁcd%rs}dbﬁutut%ﬂ by 1
-LI-Y1l-Het

or 2 FURSNER qubaityents AFIepied FpbakpEonghy Ry Kot h ald and C1-C;
alkdﬁﬁfeg'rgﬁﬁb More'ﬂ?&f@rablyj- A1 1¥% noﬁ\ fﬁseﬁ%r@ flhﬁéﬁn@ﬁ)hGﬁlféyln ed

above.” Preferab group or
thiomirphaliny}y S, SdeXoAhJ,omqﬁj)hoNnM, pipletidialyl, @Iytrphelmyl- dr pigdrazinyl
-Al-Y1-AID, -LI-A-Het,-Ai, -L1 WO 2007/031791
EOM-T/ GB2006/ 003469 12 Het 1-Y1-Al/, -LI-Yl-Het1-LI/,

- A - non-
s A SR it ik e s

unsylpsifeed nmi s@ups Hemls mpicallarOr er @rsﬁeneatmlyalby -S-. A{'is
h |
T e R e
unsdbsimctéTSLlﬂjmfureﬂt@ |selg<ytbd grbﬁf @zq) yikyl alﬁl(?(f,(la@phydroxyalkyl groups.
740 i peridin en 0
Prefﬂé’@bﬁé’ff{eﬂﬁlga pIolr'ASﬁ%t‘?*tQ au%/ Jédcﬁzt(lahep'\{'l)rs- -hw@emﬁthmlph@iyl)
h
S PO RO 3.1/ AL Oy e 9O, s AL ndrbn
unswbstltutsd phengh glfoupe A1 rIB tsmlrmallly ryton-fpyadetz ab ﬁl membepedmteycbcyclyl

srotg w58 wirpButilen ot Bunpdely Gy Bomsdpidid Shntisitared
fronk @ﬁ@&bﬂb‘l%ﬁ&ﬁ%s P&%ﬁmyeﬂl/ i QEH(JF}?HG?E p@r ﬂ’i éfﬁﬂﬁﬁ’l gggl!lp $hich is

al ky hal oal ky] gr oups. prefera
unSWﬁé'ﬁlthoﬁ %lbstﬂtuteAlbb’ liqr} @nsahstuwgdu b@stlmmﬁdehowdﬁm@rcz
alkyl | - nmorpholino group. In a preferred enbodi nent
e invention, RLis -Al-LI-Al/.
When R; is -A1-H€t1—L1—A1/ or -A1-L1-Het1-A1/, L is typically -CH,-. A, is

typically a non-fused unsubstituted phenyl group. Het, is typically -O- or -NR-,
wherein R’ is hydrogen or C;-C, alkyl. A, is typically a non-fused phenyl or
cyclohexyl group which is unsubstituted or substituted by 1 or 2 unsubstituted
substituents selected from C-C, alkyl groups.

WhenR; is -A;-Y1-AY, A is typically a non-fused unsubstituted phenyl group.
Y is typically -CO-. A/ is typically a non-fused phenyl or 5- to 6- membered
heteroaryl group which is unsubstituted or substituted with 1 or 2 C;-C; alkyl groups.
Preferably, A’ is an unsubstituted phenyl or pyridyl group.

When R; is -L1—Y1-Het1-L1/ , it is typically a moiety -L;-Y;-Het;-H, wherein L,
Y, and Het, are as defined above. Preferably, it is a moiety -CH(CH,OH)-CO,H.
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Wien RL is -Al-L1-Al/, Al is typically a non-fused

unsubstituted phenyl group. 15 L1 is typically -CH2-
W@e007@H29CH2-, nore typically -CH2-. A/ is typtTaBRop6@a03469

non-fused 5- to 6- nenberdd heterocyclyl group which

is unsubstituted or substituted by (a) an

unsubstituted -S02-(Cl-C4 al k or -S02- NI'7’/

W QWEPR RRJS LaFaa Y it pisalbe Ol NEk CPoM s whirie Aias

nt n 1- k [ 1l or 2
et R P8 B o h oG Bt B smi e e,
hy dwavey R; G162 e)-ky) Lléfsdyﬁ&aIISQCf:le akyl. qrx@fé%ly,z%eml%
eferably, A/ is a non-fused unsubstituted
LSt RS Y oo RO (6163 alkyD), wherein R! is hydrogen or

Cl_@' ka?rt hi onor phol i nyl, piperidinyl, pyrrolidinyl or
pi perazinyl group or AI/ is a pi perazi nyl group which
is Emsthda&tqidamtze df doubs,the teiftt hand dideyf (tee) A and B moieties depicted

R SR Tl e B e

depﬁitécf@bﬁﬂésa@@ﬂa&ﬁﬁ'?oR?BfR?em hydrogen or O -C4 al kyl,
and/ or or 2 unsubstituted Cl- C2 al ky/l 25 ,groups.

Nbrwailb/el’&a’bpl?s@iﬂ 8 4(C1+6h alkylenepNBét eGORYR -, gRBHE Qi GO-,

00D MR O LBy L o - Sl M pyefrpoly hycrogen.

SUbBYidall§NB.re dpfé&bﬁfﬁ dirdgt baw] - BOINRL e NI G-ameROCO,-,
different an ach rgﬁbesent hydrogen or Cl- ,CA al /yI

N 5Pbr -SEANR -6 Qo t{ G otldeRONR 4R RN of ANR -
CO&bA({) u Wﬂgﬁi R"‘%Ffjllk/"ﬁ@ tthé)ga.rer% dl@%‘g{l]tt e{nﬁ%grm%{]h}%ﬂto ée?h or C;-C,

s typica
alkydmsmbslbd that ediep Banplesgrtou rhredt bonag R4yls) mmﬂ Y4-GHavheredh A,

andy S 8%@@31115?& aBov o pHoHD. B eapeeiit bieet gpnd, -CONRL,
NRﬂCﬂ@I LNR’L@@B DYNfR’aS(O)?-B -tOS gmf | 1ol 29 aniiel-NR-CANR-CO-

al kyl') group and/ or r 2° unsubst 't uted
NRSuhsNR{-GEhCO-, whireintRS dmﬂ fravethl egem or &nﬁﬁramx ynd epreSnt

hydBeh B S auViosd thaP WRER BisereScRys & QiEeed bivih Ry or -

As M§wh%idﬂlﬁﬂiﬂﬁér§@9héﬁhéd abbté.onor phol i nyl, S, S-di oxo-
|onDrphoI|nyI plperldlnyl yrrolidinyl or

pi pEeterabiy B ‘{ﬁpw&ntércﬁl'lﬂﬂr,s pp»e*l\&i-ic@zh Né?mﬁ-}ﬂ*whl ch

qul t u@r?f II\ﬁ?.I’le(adJ Ua?@ ethPﬁ%du maqfé he' n%) ¢| on,

COV(E@nOIRI dlres:t bakld- bi‘ov,kled th&tlwhen B yaprasahts ¢ d1r50t&>dﬁanI ¥sador
atu p. . L1 is typically -CH2-. Al
e a* gg{%@d@boyeo Mprqigﬁf%qbé\d B represents -CO-
NHheNT-f @@VCNIJI dﬁz UREhiced., L Lﬁ@ g he)-NH-, -NH-CO-
titute subs

substituted by ‘T or’ 2 ufsu Ituents
NHseNéGHe)eICOF e?ﬁh@[b@@q or hl}iﬂbmbbpnd,@teﬁﬂechthl&WhanE r&fre@ts a

diregLécﬁ%ly Bi“ fsu %2“ ng? ef er&k’) aﬂ/d Alalre allssde%ngc? arllbove ‘laﬂgost
preferably, B represents -NH- CO NH or -(C1-C; alkylene)-NH-.

Typically, R; and R3 are the same or different and represent halogen, C1-C,
alkyl, C;-C, alkoxy, C1-C; haloalkyl, C;-C; haloalkoxy or halogen. Preferably, R, is

present on a carbon atom ortho to the phenyl ring of the central biphenyl moiety.
Preferably, Rj is as defined above and R; is chlorine, trifluoromethoxy or C;-Cy4

alkyl, more preferably C;-C; alkyl, most preferably methyl. Typically, Rj is present on
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t hi onor phol i nyl, S, S-di oxo-t hi onor phol i nyl,

pi peridinyl, pyrrolidinyl or piperazinyl 10 group.
wOb@moRT9i s -LI-Al-Het1-Al, LI is typically -BHGB2086/003469

is typically a non-fused dfsubstituted phenyl group.

Hetl is typically -0- or -S-, nore typically -S-. Al

is typically a non-fused phenyl group which is

a caghpsgiemicriliodel thsrphsnylginigafitesicamiral biphery]l momety bist is presed at
the z_ bitd zent s selected from Cl-C2 al kyl and Cl-C2

roxyal kyl groups. 15 Preferably, when Rl is

- L]Inélfui'tﬁér]enﬂdo/dlméﬂt oﬂihe invention, Rp_ is haloFen Cl-C4 alkyl C1 C4
%o enyl)-S-(4-h roxyrreth Smf/
alexm Cn ,h@loalky] GisCy @QXD’)DT Riis Chkoﬁlinéaal ly a

trlﬂﬁ&%nfe 3 or @nﬁ ‘cd‘ﬁ @B@%x&é&@)&l (rlrgbou ’lo-l‘Lcls 1%ferabl¥ n}ethyl

typica on- roc C

gr dn_,gmaﬂiypm ism @n@yiﬂkyll gdroifieot DmokipsAd, t-Au;-Agl' qu‘ AL4 oAy~ 24-A4’

stit bstit ent elected _fro al k
~Adg 40152 %f'gfgr ;/&4 fi -l %trﬁef%ha Hﬁyrﬂ}o therelnA4 /| Lo

Ya, plea%a{4wg aQHé}Hféd%b@ is 20 unsubstituted or
substituted by 1 or 2 unsubstituted substituents

selRrcferbly, Raris €013 allaﬂ eydupgr aupsiety\WhenARIA Y, SLs-As, -Ag-La-
- AL~ 3-1L1- t ypi cal
ALl AP el T SR Kot g e R b At Hoove
phqﬁxalpr@teﬁe@emb@dlﬂﬂehﬁofttmxﬁ@hﬂoﬂ RPrs -8 or MBLE,-A/Wher ei n
|shdr r Cl-C2 al kyl . Ai s yplcaﬁlya
non é&i Sp%en‘y’? Aais typicglly Ia@hévf%edgﬂ@wi Offt thp-inembered
d
herd b e b B B BHBS b hP p Rlteg it Pl P RBAGRAR o
substﬁuengd se¥dctad %}mﬁll szalkyl,dhal@geln)ana Qraty Ha_waﬂéll I1 subs&tgentsAI _
stitute rou typi ca - : i
Prefeg X prdap p n—égﬁgﬁﬁ?ragwrﬁwbmxaéwz&f)g@w friser ed
i t gd
uns AR QPERp SRR LYY, i3 W bARIER Skl REicER ipn €5
alkydrhalogsobed Gy tﬂzémlqaﬂ@rh yihbstituepgsr ipdgds typicaily.a Miefusél5-ts 6—
t1-L1", i t ypi cal '

meripered hetRo o hejpareftFL &pip. O3 iR Gr i lpaligh proRcend

is uRduBYEutedIor Se6sARItYA by 1 of 3 uAsubRii®iad C %I 0508k feby,
2007/ 031791 PCT/ GBZ006/ 003469 14 S

A/ is|amnanefusedymongholinyl, pipenaginyk aqopcyzolﬂ;—@;amly];:@p@lnldm& 2-dionyl,

o581 8. R eSSBS I ot 1 @

unsybsfitutiad G:r—C;&Ikyl_grbups typi cal I y CI C4 al kyl .
Preferably, when is -Ll-Hetl-Lip, Rl is a noiety
- (Gt adh rmtaodmﬂm oEfhednveatiRy) when fueis eferAR- A i typically a

non{MEHdABRMbsBfuted phenyl or 5- to 6- membered heteroaryl moiety. Preferably, Ay
is a non-fused unsubstituted phenyl, pyridyl or oxadiazolyl group. A4 is typically a
non-fused 5- to 6- membered heteroaryl or heterocyclyl group, or a non-fused Cs-Cs
cycloalkyl group, and is unsubstituted or substituted by 1 or 2 unsubstituted C;-C; alkyl
groups. Preferably, A4 is a non-fused morpholinyl, isoxazolyl, triazolyl, piperidin-2,2-
dionyl, cyclopropyl or cyclohexyl group, which is unsubstituted or substituted by an
unsubstituted C;-C, alkyl group.

Most preferably, when Ry is -Asi-A , it is a non-fused unsubstituted -phenyl-
morpholino group.
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5 Cl1-C2 al kyl. For the avoidance of doubt, the l|eft
hand side of the A and B noieties depicted above are
wa@eaoaokieol t o t he central bi phenyl core. Thus, PC¢EGBR@R003469
hand side of the depictedl6oieties are attached to Rl
or R4. Typically, A represents a -(Cl-C2
al k%@ene) NR" -, C/‘ONI e-, -NR-CO, -CO, 10 -COO
1CR lsg'ﬂA@tlp rAaisityticatty a rmnkﬁaslwcblgfsubstrtuted pidshyl group.

L41 }&X atlly gglger&ggtﬁgédﬁ 09 ﬁEg(g gq@d%re rtgr%g{/]c }S/'l a

grouINB'ref&(a@y '\{Io:aper@h@%(l%r os a 8 8Qioxo- Hﬁbmo%ﬁ%‘gl%up, which is

ene) - NR'- or - wher ei n

unsviost g}ﬁ%d rE-subptituied by smmasdstinted @t(ér(ﬁl'&hdﬂk}é)ﬂﬂbst@mnt More

typlmflg{, g&gglﬁ tag{og (&él&;% @’déed t8\6' gqe%&)ege%them%g%&:ﬁd group,
preﬁstabi;ea 8 S%oi&tlamioﬁvlaﬂahnﬁ g@@up}lef i ned above I\/bre

%@b)fy, v,%;e ?%Gesent ", 1&3{3}?&%&1}/*38&%(8 S- mxothm(r]@fpl@_hno)

rein
e i Rt i P BBl
pipdrgaingefe-(21-Cilalkyl).al kyl , provi ded that when B

IR T R e

Y, BtyRessens A,Gox
41 I\WS(%) X %( A ally’al\ﬁ'dinqg_s%lz 5- %ﬂ}%ang)e{&ilﬁetero%yl group
w CIMEI-‘(D@IWUW N(mblst}m@d)by I-WI-Q-HIISGbmlte@Q-&szﬂk}égtoup&nd

ProfEN, A6 s R MR R RIS FhoRn ! & FiPeridS ity °
abOoWaen NDI@I@-&M@LAUA}&S t}@ldaﬁp 'O%S@rlil lelﬁOHé‘blH‘s typically -O- or
NH- CO., 7NH CO (IO ) 2- m- c2
NRgh ROFEHER. lmhwdrogmrc% §5a1k|b¢ L/ N(tmam Lyc§-Cz alkpd, aoroo

ot g ge e R Ly L B LSO

amdm)aa{ﬁ Lfwirspein Man:R” Mresthe spnebedidfoten ail cehregesths
(Cl1-C2 al kylene)-NH. Typically, R2 and
hyd%elapécﬂ éag%}’llre or different and represent hal ogen,

Cl-1%ne 8ib¥dimcad ofthe Mveadn, efthe:C2 hal oal kyl , C1-C2
hal oal koxy or hal ogen. Preferably, R2is 30 pr esent

on @ carfbos adtide akyl momrtalmomtyeﬁyl -Tni g -Bf-Atheli-Ar-AY,

ASEIRE S Bralayis TRLG R B ASKRbL S0, 55 (elned s,

Yl-HéﬂﬁAu -erﬁal-mle&@rlﬁbwﬁeﬂt I - Al Het St - DLEERIGDAY, -A;-
hyl . Typically, R3 is present on WO 2007/031791
Hetpbr,A@BZ@U 1= 5@34@9 or 4g5-Het;-Li/, wherein A;, L1, A{, Y1, Het; and Ly’ are as

defined above; or

(b) A represents -NR-CO,-, -CO-, -SO;-, -NR-CO-CO-, -CO-O-, -O-CO-,
~(C1-C; alkylene)-NR'- or -(C-C, hydroxyalkylene)-NR/ -, wherein R/ represents
hydrogen or C;-C, alkyl; or

(c) B represents -NR’ -CO;-, -CO-, -SO,-, -NR/ -CO-CO-, -CO-0-, -0-CO-,
~(C1-C;, alkylene)-NR'- or -(Ci-C, hydroxyalkylene)-NR/ -, wherein R/ represents
hydrogen or C;-C4 alkyl; or

(d)  Rurepresents -Ly-Ay, -Li-As-As, -As-Y4-Ad, -As-Hets-As, -La-As-Ys-
A{, Li-AgHet-A, -Ly-Hets-Ayg, -Lo-Yo-As, -Lo-Yo-Hety-Ay, -Ly-Hets-Ya-As, -Ls-Y-
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a carbon atomortho to the phenyl ring of the central
bi phenyl noiety (i.e is present at the 2- position).
wo poog/osaret her enbodi ment of the invention, R2 PGI/GB2006/003469
hal ogen, Cl-C4 al kyl, Cl1-CA7 al koxy, Cl-C2 hal oal kyl,
Cl1- C2 hal oal koxy or hal ogen and R3 is chlorine, 5
trlfluorometho>5 or C1-A4 al kyl, nore preferably Cl A
HEtaiLk yt&-ﬁaﬁemp&e,f-émd‘lﬁtyYMﬁym-Hef&lprM bt yAs-RaHew-Ay, wherein

Rﬁiﬁ ek‘ ag’dj\“lzjtpa?gtaﬁ‘aﬂd&hé{%t 4. A;1A4 '-Aﬁ4 Al Li4'A,4

- L%H@tlénea) ROfs othet tidel A U4 A,/ wherein A4, A, L4, Y4,
Het4 and L4' are as defined above. Preferably, R4 is /a
C1-Te®pHpR{(9), Biivnipalbirearepssite R =GQ-CO-por--E4i-C; alicyleng)-NR

At oy pr 0 s L 2.

alk)permﬁefRed enbodi nent of the inventon, R4 is -Ad or

-A4- L4- A4 . \\hen IS -A4- A4 A4|styp)callya
nonDOREER (PnRnypically Eepresgnts -LadnpleredY+-Ret er oar v

MOi Bt eraty, GA 111i eMPSHRRAI, bith@d Or substituted by | or 2
unsubstituted substituénts sel ected from Cl-C2 al kyl,
hal-ogen Ruid othier @@nhah-datAgywhsteis it LuemidsA,’ 418 as defined above;
Preferably, A4 is a non-fused phenyl, pyridyl or

oxadi azolyl group which is unsubstituted or

subst i t us eghr&¥nth -RR'-Z0L0BMBSLC 1,80k éH%;UI\n(’U%FtS
sel ect ed ﬁi)om Cl-C2 al kyl, h(glogzen ygnd d -

hal-oal kyf4 I§pEesents tlen/lvsor A4 YA twhiren| Lay Ag Wf%em as
- nmenbered heteroaryl or heterocyclyl group, or
deﬁlﬁedli‘t?ov used C3-C6 cycl oal kyl group, and is
unSMbﬁetpréfetMy o tBsIbabodinesd RDYs dtha@rthah LOsupAYj t ut ed
Cl- C2 alg groups.. Preferably, 20 A4' is a non-fused
noripRSIE mePﬁ‘ll o4 formpla (I) arstboss Whereir i azol yi
- IOI FI@ ik ] i y LA QL ACKC! AL
o S, .2‘%35%* o PURLER AR AT QAT AL AL
Ar e bsAT ,t-i[ltAdH@h- -Bh-ieh - Gr-6up-L Yy -Hefidnt, har-Het-Li-A, -Aj-

L ﬁ%}b%g ftn]gh'e invention, when R4 is -Ad-Ad", A4 is
- a1 Hetge f used unsubstituted phenyl or 5- to

ﬂ%ﬂ@@sreﬁ@ ah et LCOAYlenSTNRL Y.CNK £ 1RL§O- A O- Z%o:é) a)r

non-fused unsubstituted phenyl, pyridyl or ‘oxadi azolyl

-O- g@og@upAtnnglcwptsdmdrqgeaonéfmﬁzuﬁe@t 5- to 6- membered

het r erac g /

eyl SR G S RO P o ol S0 ¥ S P
-S((y NR/QF-CZ) tumﬂqs(@lt@; aelalylete)@aa’al KR! -CanN®Ips: -NR'-CO-CO-,

Pr.ef er abl y is a ngn-fused norpholinyl, isoxazolyl,

w. etf?ltlé& 611% atﬁtbe s4ra¢ o difforengpndrepreseny @V@r@g@rpg)t Cufzalkyl,
t t ed
pro@ﬁﬁiﬁgﬁ%{éendﬁg !’%1%%5 IltJ srﬁqt{{l‘d?sséi"e% %ﬁ P kyl group.

- R; and Rj are the same or different and each represents C;-C4 alkyl, C;-Cy

or

alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy or halogen;

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

- Ry is a C;-Cs alkyl group or a moiety -As, -As-A4, -La-Ag, -As-La-As, -Ag-Yi-
A/ or -Ly-Het,-Ls;

- each Aj, Ay, Ay and A4 are the same or different and represent a phenyl, 5- to 6-
membered heteroaryl, 5- to 6- membered heterocyclyl or C3-Cs carbocyclyl moiety;

- each L1 and Ly is the same or different and represents a C;-C, alkylene or a C;-

Cshydroxyalkylene group;
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Most preferably, when R4 is -A4-A4', it is a non-fused
unsubstituted -phenyl- norpholino group. WO
wWQR®7/08321791 PCT/ GB2006/ 003469 16 When R4 i s PCT/GB2006/003469
-A4-L4-A4', A4 is typicallyl8a non-fused unsubstituted
phenyl group. L4 is typically -CH2-. A4" is typically
a non-fused 5- to 6- nenbered heterocyclyl group,
- pr efach &hlapd ¥ 4pé thersami oy dlf@r@m pntlbrepaesents -CO-;
S, S-dj ox0 anmrpholin
o it du SRR oF HifreiR 55 sieskiabiroesh gte Cr-C allo!
grouB@Ad(Cl - C2 al kyl) substituent. More 5 typically, A4
i's a non-fused unsubstituted 5- to 6- nenbered p
- het @b &edl apd Hetoigghe sagrecdralifipreyt and represents -O-, -NR'- or -S-,

Whéelﬁfﬁf‘@ffrigé o&c&p@oélkﬁyl group. Preferably, when R4

- phtiaa pherﬁy’ﬂﬂrete‘ﬁoﬁyﬂ h@%ﬂicbtlﬂ@fdrﬂﬁﬂidcya}d moitkies i R' 4R being
cycli ieties are non-fused _and unsubstituted, or
OPUOBh@hﬁase%qzﬂ phsnyh a4 Grymengprered etetopryh Pk tp.6- meniieesd R
hetdrs Yo 44, A4 is typically a non-fused
© un%}(ﬁﬂtr} ?ut ed phenyl group. Y4 is typically CO A4’
i's uhy phcraﬂ | hetezoargh hetumegcls} artdacafbocyelybmbities in R' and R* being

| t ed
uns G EHeRT B apotffiel By obA bR isRer et ebHesSensRRlppted from -CH-
X, JCOURS!, FORE T SOINR M CORRR MANR LERA NS R Uagd -CO-

hoI|n qr/ pl peri di nyl group. Ven IS
NR (G Gioalhy i R R{ sanidéori(hp] 0wl ulysubsut@@daukgﬁhm@ selsted fram

R Sty oot £ Moy S e NSRS .,

hydwﬁaﬂdyabiyylrdi@ Eaino afrd QﬁR’RngMereiM’D@{hs %Olzﬁ/// NR/ CO-R” or
-L4-Het 4- L4 |t|sa-CH2) OCH30r-§: p
-SOaNMer?éyh Xisrthe sypeprdiffernt anskis Ryangr - gn@ Rfrand R” are
e L R RIS Y L 85T B 3% e o
dlfﬁeﬁ:naarﬂreﬁﬁzsaitkg?:h Ogamyb or a noi ety -Al, -LI-

] ﬁlleca}/ly mﬁh@se ;Lrgfem:d p%tpgoqgili of f%@m%mepresents a direct
bondiEJCO/JNlﬂli-II]RKL-FO Y-}\iAllt'ft%éz_- NR"S{ Feido-) 11\-1164 (G Galkyigno)-
NRf—le{NR {AOAR"- or AARECOHEOY, WiersinR sadR 1h¢_&ame whtiffesient and
repf%lggrﬁ %’?JB}?% or éb—pégigxﬁ grQVMﬁlailtEﬁéx_/}’len%ﬁprese Eﬁ rect%ond Ryis -
A oNR =L CO-, -COO, -OCO, -(C- C2a|ky|ene) NR' -

or -(Cl-C2 h){ldroxyal kXI ene)-NR -, wherein k represents
Typlcally, in these preferred compounds of formula (I), the phenyl, heteroaryl,

heterocyclyl and carbocyclyl moieties in R! and R* are unsubstituted or substituted by
(a) an unsubstituted substituent selected from -CH,-X;, -CO,-R”, -SO,NRR"
-CONR'R”, -NR-CO-R”, -NR’-80,-R"” and -CO-NR’-(C;-C; alkyl)-NR'R”, and/or (b)
1 or 2 unsubstituted substituents selected from -CH,-Xj, halogen, C;-C, alkyl, C;-C4
alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy, C;-C4 hydroxyalkyl, hydroxy, cyano and
-NR'R”, wherein X; is -CO;R”, -NR-CO,-R" or -SO,NR'R”, each X, is the same or
different and is cyano or -NR'R”, each R’ and R” are the same or different and represent
hydrogen or C;-Cy alkyl and each R is the same or different and represents C;-C,4 alkyl.

Typically, in these preferred compounds of the invention, either:
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hydrogen or Cl-C4 alkyl; or (c) B represents
-NR -C02-, -CO, -SX®2-, -NR-COCO, -COO, -0OCO,

WO ¢@1/08298l kyl ene)-NR - or -(Cl-C2 PCT/GB2006/003469
hydr oxyal kyl ene)-NR -, wherldin R represents 30
hydrogen or Cl1-C4 alkyl; or (d) R4 represents -L4-A4,
-L4-Ad-A4T - M-YA- AL, - M- Het4- A4, - LA- M- YA- A4
- L4@na- Het 8-2/%-Cs alkyl greupioneimoietyl=Aid-I1adA,, -Ar-A{, -Li-As-A/,

AGHNEUR i VL X M Y106 00100

Het;-24! dnle—LéL-IM 19\4 wheréiﬂ AfeLd &4%419[6@ and Bﬂaﬁe“as"&ﬁﬁeﬂﬂove or
wher ei n 4' . Y4, Het4 and L4' are ,as defln

aboPe. |# 1%&@@ nC@aQ -ORF-Or o1 7> allydenc)-NR't, Feharein

typically represents -NR'-CO CO or
hy&%%%??zkalﬁgh%r? NR~- 5 wherein Rl is hydrogen or
Cl- (@}L al Ryd NIME@z pﬂﬁemm §O-BOr enpr(éséahﬂcyle@éﬁw wherein
ene option (c), R4 typically represents
R’ ISE Helb$ <1542 §} EYII;\ Preferably, in this embodi ment,

ei tlagr: w’lis-B,-at Be [A}?QrAf Nhietein £, A, ’Q’hﬁﬁdaw o as &elﬁned

and Ali ‘are as defined abdve; 10 o B represents
abOVNR" CO-CO or -(Cl-C2 alkylene)-NR'-; or R4

ts .- L4-Ad Ad= Y4- L4, A4, Y4
o R bR oaPhndd e el TRR e i o
- tthl @mdcgmmyl,gr&qa dra 9bRGF -A han AALAI-A/AIIRA AY -A-Li-

,Preferred conpounds of fornula (1) are thos erein:

hRf*lr@O‘aAIGZL@élﬁ%yAl gﬁodﬁtDCOaAnmle'tQDIM L 1A Afet-Li-A 7,
ATARAR HE ML CA LU AID A YL AL

f Hetl-Y1-AI D, -LI-Y1l-Het1-L11,
- - Al Ahrigirbsehts-aW(©)-C; Alkylehd)-Nel 1-O8-NED[ -NHICOEtCOL LEO-0Aor
resents a -(Cl-C2 alkylene)-NR'-, -CONR'-,
O-CfFgowy . 0o, -CO O or 20 -0 CO group in which

- R %%eﬂ?é@éﬁ&gé@ R CM%@' Sircd, ! 2810560 rg?xzﬁdd)ze NOS
NH-,5(0)-2> dlRylenc)-}H)-, -NENCO-NH-( -BK CER)- ﬁll(]ey-ll‘&iﬁ@@ NIG=-or a direct
bonﬂ%r%%dlélcﬁz ’Icﬁat Yhen Ekrélg:r%sgr:l% 4 direct bond, Ry is -A4 or -As-A4;

- R, is C;-C4 alkyl;

- R3 is C;-Cy alkyl, C;-C4 alkoxy, Cy-C; haloalkyl, C;-C; haloalkoxy or halogen;
- n and m are the same or different and each represent 0 or 1;

- R4 is a C;-Cs alkyl group or a moiety -Ay, -A4-A4/, -L4-Ag, -As-Ls-Ad ,
—A4-CO-A4/ or -L4-Het4-L4/ ;

each A; moiety is the same or different and represents a non-fused 5- to 6-

membered hetercyclyl or C3-Cg carbocyclyl group, or a phenyl or 5- to 6- membered
heteroaryl group which is optionally fused to a phenyl ring or to a 5- to 6- membered
heteroaryl or 5- to 6- membered heterocyclyl group, wherein (i) when A; is a non-fused
phenyl ring it is unsubstituted or substituted by (a) a single unsubstituted substituent
selected from -CH-X;, -CO2-R”, -SO,NR'R”, -CONR'R”, -NR'-CO-R", -NR'-80,-R"
and -CO-NR/ (C1-C;, alkyl)-NR'R” ! and/or (b) 1 or 2 unsubstituted substituents selected
from -CH,-X;, halogen, C;-Cy alkyl, C;-C, alkoxy, C;-C; haloalkyl, C;-C, haloalkoxy,
Ci-C4 hydroxyalkyl, hydroxy, cyano and -NR'R”, wherein X; is -CO,R” , -NR-CO,-R”
or -SO,-NR'R” each X; is the same or different and is cyano or -NR'R”, each R’ and R”
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wherein R and R' are the sane or different and

represent hydrogen or Cl1-C2 al kyl, provided that when
w@2002p0888ent s a direct bond, R4 is -A4 or -A4-PAT/GB2W6403469

R2 and R3 are the sane or @0fferent and each

represents Cl1-C4 al kyl, Cl1-C4 al koxy, Cl-C2

hal oal kyl , Cl-C2 hal oal koxy or hal ogen; n and in, are

are {heesarg oe differetiané repnesentritydeegsh or Epr@slind and eachR” iRahe same

or gl Rahis el L. Sy BTt e Rt i 6 0 nfifgpen
grovphit iAkBuBstutAd oﬁmstiimeedaﬁymgozgz ltllﬁﬁuf)ﬁtﬁﬁti%ﬁ ulbHfitucheReRERArom
ere eteroaryl,

a phenyl, 5- to 6- menb 5- to 6-
hak?ﬁ@ﬁb%rédalﬂlt’ S pliony, arConledkd o bbeapglkoxpme yydroxy;
/i ' ' t
o R el U o R U L SR AR SRR B
Cs c2toeyagl] 39t RGHR2eDhE034/66r 5-1t8 teatdmbétedinderddyciy group

ks e S0l ! SRR S abh s
NRRY dtrgi@itnd) wittr&a RCan @R Kk th b8ty FeceRBm B Aepfldbat

Het4 is the same or different and represents -0-,
hydragrn or §1-C481kyl, Bdienéh)eli or Rmsubsthytdd sufstituentsGele02d from

ohidtgby Buey by bR et TCRR: My, GO e i

hydfdxsentyt;0 a phenyl, 5- to 6- nenbered heteroaryl or 5-
to 6- nmenbered heterocyclyl ring; and the phenyl,
- het%8elbar yoletyds the same pylifigrant end sempatfiiedite 6 asmbgred

Bt S SRR U o5 BB g
groupﬁglﬁrchxsl%ttdﬁﬁﬂil gl'slf?«d 602 :«_SﬁRl?ﬁ'lﬁ'yl rirég &)C%W&Ig 62 rétf_ﬁigzéli%dFﬁé'taroaryl or
> f%%'kwlj%g&rﬁd #’ete,rocé(ﬁlaf gioupach Aumoiety hetgetyRtiaged or
N e

unspktibuedksnbygtitueits Sdectbd Gomxeiriog) chidryy bromine)y i @4-Cy
- aowherein Xl s, -CD2R'', -NR -(G02-R'' or

o] S Y. S Rl LR RO Y Ao ehpedhay G all

andqd/éﬁpre@éntswlflc&’é]kygach R and R' are the sane or
different and represent hydrogen or Cl-C4 al kyl and

- eadiicleAy'neinl is thesage or diffarentand represenispmenefises 1o 64
merfbd¥d heteroaryl, 5- to 6- membered heterocyclyl or C3-Cs cycloalkyl group which
is unsubstituted or substituted by (a) an unsubstiuted -SO,-(C1-C; alkyl) substituent
and/or (b) 1 or 2 unsubstituted substituents selected from chlorine, fluorine, bromine,
C1-C; alkyl and C;-C; haloalkyl,

- each L; and L, are the same or different and represent a C;-C; alkylene group or
a Cy-C; hydroxyalkylene group

- Ly represents hydrogen or a C;-C; alkyl group;

- L4/ represents a C;-C; alkyl group;

- Het; represents -O-, -NR'- or -S-, wherein R’ is hydrogen or C;-C; alkyl; and

- Het, represents -O- or -NH-.

Additional preferred compounds of the formula (I) are those wherein:
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Typically, in these preferred conpounds of formula

(I'), Brepresents a direct bond, -CONR -, -NR -CO,
WO NR7/0802t, -NR -S(0O 2-, -CO, -NR -, -(Cl-C2 PCT/GB2006/003469
al kylene)- 20 NR -, -NR -CQINR'- or -NR -CO CO,

wherein R and R' are the sane or different and
represent hydrogen or Cl-C2 al kyl, provi ded t hat V\,hen
- B rRpsederCaallaylgiouwor ayooidty 2, iLs-A1, Ai-Ar’, LAKAAY; -A L

Al DIGEA yp%eﬁﬁﬂ%h& ié%fe;l{ E0- R B R BeD L At Li-ar,

-Aqur}’@apm v LHIH&IL 5 in and R4 are unsubstituted or
substi t ut ed an unsubstituted substituent

- sel%é?@%ﬁeﬂ?séln{cd:lza I?ene)diTzL,RO O-NHsopWiR(Q)-, -CO-, -CO-O- or
- -NR -CO-R -NR - 802 R'' and
chg}lﬁ&f(mczmkyl) NR”R'", and/or (b) 1 or 2
- unsBibeptresents eGOsNHS 1 -INHHEOU- 5-NIEIGE:E o NH-| 400, ONE=-HDD),-, I(CI-CZ
al , - Kyl - al k Cl- C2. hal oal ky

alk&ﬂ%%ﬁﬁarﬁérﬁfé@h c&fi‘@ﬁ])n%m 8@@0- A AAiESS) boe%»mwded
that3ttn B rggents ‘Q‘lﬁx‘e@ﬂ Bt Aé NR -Q02-R'" or

- SO2NR , each X2 1s’t esarre or 3D different and is

- cydhosén- CNH*:}FP; each R and R' are the same or

cndt s e AERET IR, AEREABERG G i i Bipeens
a kyAnd mBy@th@ahﬂny or HerHh@ﬁﬁd BlcBirGiregat g@fpounds of the
i nvention, either: WD 2007/031791 Pg:T/ GB2006/ 003469

- 19 Raelp affh Cfsalbyl@zomra Ryietygeuiobs aladisetAn-Lady,

_(Tlﬁ_ﬁge ﬁ]/LlAI Al -Al-YI-Al/, -L-Al-Hetl-Al/,
S et 47, -LI-YI-Het1-L1/, -AI-Heti-Li-All,

- -Aleath A; Irl&hety/i’slt’he@ame bidﬁg&?ém b%d regmaﬁtehﬁtoﬂlggiseu& thb
tl1 and Lt/ are as defined above; Ails
memé%@gﬁ edyl o1 cashocyely] gtoppafnaphshE) anxi(a/to 6- Jgabeicd

heté_?l‘@\la&}rf_‘:‘%ogt_) %ﬁjd'(l:%g %Btl%{ﬁ}lgg}%hgyény %Elng égio B51 8 6- membered
heteapdry] @rfe)te MRmembatedihetenocyklyl grdupdwhgeim (Orwin- Ais aloptfised
d). RA is, -14-Ad or - Ad-Y4- A
phefi i Rdpitosttiled prabiealin Y @rsinglf ShabepEiietbiipient
sclc@ IR d@H?ﬁ(Ir-gIOEUR@ Sb)rzrlgﬁeﬁ?’ t@em’mﬁ eJm{/moRI” LNRéso -R”
u i

and OO NRAGLCs ST DR RA /b bor 2 oo A uhsubstit subgsitens selected

ﬁomIA(’IEH’_?zl_%a??geﬁllﬁl Cr4 L&ﬁﬂ/ﬁﬁ?ﬁaﬁk P> Cl-CA :Elai_l%h{%fl L(iL -é {wlloalkoxy,

C1-Cshydroxyalkyl, hydroxy, cyano and -NR'R, wherein X; is -CO,R”, -NR’-CO,-R"
or -SOz-NR/ R , each X3 is the same or different and is cyano or NR'R” , each R’ and R/

are the same or different and represent hydrogen or C;-C, alkyl and each R is the same
or different and represents C;-C, alkyl and (ii) when A; is other than a non-fused phenyl
group it is unsubstituted or substituted by 1 or 2 unsubstituted substituents selected from
halogen, C;-C, alkyl, C;-C4 alkoxy, C;-C; haloalkyl, C;-C, haloalkoxy and hydroxy;

- each A,/ moiety is the same or different and represents a non-fused phenyl, Cs-
Cs carbocyclyl, 5- to 6- membered heteroaryl or 5- to 6- membered heterocyclyl group
which is unsubstituted or substituted by (a) a single unsubstituted -SO,-R” substituent
and/or (b) 1 or 2 unsubstituted substituents selected from chlorine, fluorine, bromine,

hydroxy, C;-C, alkyl, C;-C; haloalkyl and C;-C, hydroxyalkyl;
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A represents a -(Cl-C2 al kyl ene)-NH, -CO NH,
-NHCO, -CO, -CO0- or 15 -OCO group; B represents
WO 8074791 - NH- CO-, -NH-C2-, -NH, -CO, -NH SO)/8B2006/003469
-S(O2- NH, -(Cl-C2 al kyl &de)-NH, -NH CO NH,
-N(CH3)-CO, -NHCOCO or a direct bond, provided
t hat when B represents a direct bond, R4 is -A4 or
- . A@ap]m,,A,; moigty iy the shmear diffeydnt andis-a 1RB-fusedI--tCH- memblered

B B bR % PR s

gro@ﬁﬁfhlcheﬁblﬁ&ﬁlﬁﬂy Qused tola phe nhg oPto(al5-G8 6ahtevlbefHdMNeRrO4ryl or
a noiety -A4, -A4-A4/, -L -A4-L4-A4l, -A4-CO- A4

5- g p- mEmbP@dm@moycwbwum caeh |Aet1190113té( being upastigried or
s REST0) AP S SHALE ORI iRy b PP

unspibetinytéd subsﬁtuents saecta@frbﬁrmcbnnbmmmw yfongn@umw ay-Cs
fus o.a_ph nylrlngortoa5to

alk)ae{;bgﬁ %héf ecre?g‘é cgﬂlk.‘/éﬁn cyag, BhCTRER df ]ébéfirﬂ%ﬁné?réby@i afkyl

andW'OLBres¥I® CIC) afidyl; When Al is a non-fused phenyl ring

it 18 unsubstltuted or substituted by (a) a single
- unsaabls Al trooiety 1sdwanmlmdtffersrelaadtmes‘entsmnoﬁkmséms to 6-

meRpd SRl >-30 o= g R TR Gy FYIREKH] grpup which

is uAGOsREtd Y shbs@i'tuté’d B @bgwgwsﬁ&teﬂmsﬁtwﬁme%&&i g&hed
from-CH2- X2, hal ogen, Cl1-C4 al Cl - koxy,

chlarinecfugrineebragyine, Cbic@kﬂ@d@&m@aloalmr

gy o YRR A S e

a Cji-€; hjtkosyilleylene glowd erent and is cyano or -NR/ R//, each
R apd R' WD 2007/031791 PCT/ GB2006/ 003469 20 are the
- sanlel wPregents Bydageneik ¢epe akahgrompdr ogen or Cl-C4

_al l’ diff t d
?egl%/esegﬂétggﬁ%%%d ubﬁgtr&ﬁ)d 2 i) %enlAleirgnot ﬁgr t han
- a ridet: fapmdnth:@nyNR -ngeSH;) wheransROrsmbﬁigbm ot €gCpilkyl.
t ut ed tit
sol Doty nafitserafigRa Preteed camRgind 6 Kol (Boggeh A1
mm@%ﬂ%e‘"@hﬁ%r@ﬂferelﬁjah@@eﬂ}@éeﬁ%' ARV EuBQFpHN YL, @%X‘Jg carbocyclyl, 5-

each Ali nmoiety is the sane or different” and

to or gmbseadtheterosrphort rde §- }mmbyted heproagelyt grovpovtatlyls, 5-

unsﬁt?sttlgt}t% Cylr';‘pl% t(f'cqt g%ézelr o %%ugséutﬁtﬁg Elgoss? Fu[eﬁf nbl%rstr%cdl from chlorine,
flucsinb Srofniries ﬁy&msxfz a);1-Galkyls ThE, ihhlvh kg1 mﬁlel-csilhRy&@xydwﬂ )
or -SC2- NR R' substituent, wherein R and R' are the
sanbyPirally; irthessaddifionalselsrred perapeunds of the invention, either:

(a) R is a C,-Cs alkyl group or a moiety -Ay, -Li-A1, -Ai-Ay/, -Li-A1-A/, -
A-CO-A{, -Li-A-Hety-A/, -L-Het;-CO-A//, -L;-CO-Het;-L, -A;-Het;-Li-Ay, -A;-
L1-Het1—A1/ or -L1-Het1-L1/ , Wherein Ay, Ly, A1/ , Het; and Ll/ are as defined above; or

(b)  Ais~(C;-C; alkylene)-NH-, -CO-, -CO-O- or -O-CO-; or

(c) B is -NH-CO;-, -CO-, -NH-CO-CO- or -(C;-C; alkylene)-NH-; or

(d Ry is -1.4-A4 or -A4-CO-A4/, wherein L4, A4 and A4/ are as defined above.

Particularly preferred compounds of formula (I) are those wherein:

- R, is a C,-Cs alkyl group or a moiety -Ay, -Li-A1, -A1-Ay/, -Li-A-A, -As-Ls-
A/, -A1-CO-AY, -Li-Ar-Het;-A/, -Li-Het)-CO-A/, -L1-CO-Het;-L/, -A;-Het;-L-A 7,
-A-Li-Het;-A;’ or -L;-Het;-Ly;
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hydrogen or Cl1-C4 al kyl, and/or (b) 1 or 2
unsubstituted substituents selected from 10 chl ori ne,
wo basotosriel bromi ne, hydroxy, Cl-C2 al kyl, Cl- Q2CT/GB2006/003469
hal oal kyl and Cl-C2 hydroxgal kyl; each A4 noiety is
the sane or different and is a non-fused 5- to 6-
menbered heterocyclyl or C3-C8 carbocyclyl group, or
- a phespyesenis a5(Ct-6 alkylene)iiHed O NEI-paNFHCO-g @D -@OHOhor
-Ob%) &tllonally fused to a phenyl ring or to a 5- to 6-
ergd heteroaryl or 15 5- to 6- nenbered

- hetm dehigl-COLNHP, -NERCID- A’NI'IHU LY-NIRI Q€0 _ut -
or sél%st i tuted by a Si n | e ungggst it uﬁ}% S?@)Z
NHg gffait ¢ %Héﬂ?n@rmﬁorNi‘bg? CHn)sG@s,t NHHCEHCO- or a direct

bong;@awdw m@}@&bgﬁ%gm&; i i 18884, 86 is FRA AN

haIR)zabIQ{4C4aihlobflpyano V\/nerel n R |s hydrogen or C1-C4
resents Cl-C4 al kyl; 20 - each A4

- s G altel b SR PG oAl Gl beshiogyipr halogen:
- no%iﬂ&%ﬁ%éﬂl@%%@Ofﬂ?f@%‘i%d%ﬁ% } F to 6-
ycly y

menber ed het eroc group mhlch
i s RuisalfitCalicyd grap czmhsmetyum;j-ﬁbyAL( aLs-dn, Uaslupat’j ut ed

(Cl | kyl) substituent and/or (b) 1 or 2
-A“@éﬁs@ i[“ctﬁ% {tbstituents sel ected from chlorine,
- 1 uREh Re mdMtPH 1A sam&dr GiffeRink ¥hd i%sgﬂt? Qg ,w ilinyl,

. .25 - each L1 and L4 are the sama
indazalyeyeidyl, indoiyldsenainidrzold, pipotdingk, thlalymnﬂ@zolyl furanyl,

nenff VAR S5 Ryt RRL SR BSHORER G
benm[d]:mdazomﬂ)mpr eiﬁ(ﬂﬂﬁr%ple)r ,qunﬁsl&?ahnﬂ rgrou§ whi¥ee! @) WhéR A,
hydr ogen or - and 30 - t4 represents

is a penyy ping Ry un%é@aﬁlqlreér%wfpﬁtl@ft@d betr) @@mgémmgbssﬂutpﬁ gubstituent
e e T T
and RGOSR -(QAHC, alkyl)-/NR’R g pmmm (b) Thi2 AilsueaxlmtedAhbﬂzhuen&lselected
from (8o feep -G Al o along O Raloplkhi Coetonthon,
Ci- CJégfﬂ’&(ty?&ﬂciyﬂ Il:ll_ydﬁxﬁle@faﬁ§ ﬁﬁ‘d SNﬁ/ R’ (\gﬁerg% )ﬁl % yt@?l@/)’ th/-'CO R"
or -SO, NR' R”, each X, is the same or dlfferent and is cya.no or NRR/ eaéh R and R/
are the same or different and represent hydrogen or C;-C, alkyl and each R” is the same
or different and represents C;-Cy alkyl and (ii) when A is other than a phenyl group it is
unsubstituted or substituted by 1 or 2 unsubstituted substituents selected from halogen,
C1-Csalkyl, Ci-C4 alkoxy, C;-C, haloalkyl, C;-C, haloalkoxy and hydroxy;

- each A’ moiety is the same or different and represents a phenyl, oxazolyl,
piperazinyl, triazolyl, piperidinyl, piperidin-2-onyl, piperidin-2,6-dionyl, morpholinyl,
pyrrolidinyl, pyrazolyl, isoxazolyl, cyclohexyl, thiomorpholinyl or S,S-
dioxothiomorpholinyl group which is unsubstituted or substituted by (a) a single
unsubstituted -SO,~(C;-Cy alkyl) or -SO,-NR'R” substituent, wherein R’ and R” are the
same or different and each represent hydrogen or C;-C, alkyl and/or (b) 1 or 2
unsubstituted substituents selected from chlorine, fluorine, bromine, hydroxy, C;-C,

alkyl, C1-C; haloalkyl and C;-C, hydroxyalkyl;
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B represents -CONH, -NHCO, -NHCO2-, -NH, -CO,
-NH S(0)2-, -(Cl-C2 alkylene)-NH, -NH CO NH,

WO NTBRB)79CO-, -NH CO- CO or a direct bond, prorRCTEe#2006/003469
that when B represents a di2dect bond, R4 is -A4 or
-A4-Adl; - RRis Cl-C4 alkyl; 10 - R3is C-C4 al kyl,
a-c aI koxy, Cl-C2 hal oal kyI Cl - C2 hal oal koxy or

- hal ®8g@Au moiety inthg sama oediffeeens amislscphexjylf foeargyihtinkdectolyhc h

oy R eebriginy Yoy Bydtofitanyr pctiaindt] S Gy ia,
pyreilidin-Z-ofyl, thiddiad NiséthiaaBlyE Qs- Q?gscybnﬁlkg/ﬂ fi@oégholﬁiaﬂ fiRleRyIL

F rep esents a non-fused 5- to ere
Py“%é( SYVEQI, SzS‘ﬂO@fh@mpbe@éyf@tryhydg@mwdhlaaolp;h ongdiazplyl
or 112%az|5§1 %oug15 qnm@t?b%[}n%ﬂ[r%ﬂl?s?i%é‘% ??’\4;.[1 tea by {2)a single
unsulsstitede £O Ré/rsubstymerm ander (b 1 Gr 2mndgmlademjﬁeuimlem§ kalécted

re a_,non e e rin
fonl o B A5G pOTRRe, SNREL St ioB GyCr SFow o heloalid!

d I

and\ M%Heiréi'ﬁ R 1s5hl§19§5g’eﬁ H?@?:(Cﬁzﬁﬁlyﬁéﬂ frép?ggeﬁg%z@sélkyé o
- an obacliely 1€ﬂleedamp|o)r dNRréahand nepresenisi®)mdarpholidyl,

tit t ted N
Ao AR S ek i G
ma@lylcglpbﬂﬂmﬁll mzéiypropﬁjor @ﬁclbﬁé&d}@ Ebb@b kitlich ﬁ){ﬁlﬂé@é}ituté‘d’&n o

erein is -

Subst{i‘»@tde(a) aERubetityted 1HO)sreCorlkyd) sltbétltmnt aaxddaru(b) lor2
th
s 808l s B kB g -

C ledadtky®' is the same 25 or dlfferent and represents
and (ii) when Al is other than a non-fused

Cl-4 al k
-~ pheash L " @%&pﬂi@ﬁh‘? ¥me errrtand derspseatp it atiodens graup or

a CREL R dr‘Gy?g}éﬁ]%Fléﬁ substituents selected from

ﬁa oy en 1 gl%y Cl- A4 al koxy, Cl1-C2 hal oal kyl,

- chedsoath h@mgm dogCoalkyl gaupy Al" noiety is the
sane;or _diffe e resents a non-fused phenyl,

n r r
- C3- 4@@@5@}}68 éTr}“;?I 6 menber ed heteroaryl or 5-

- to Xt FEpFRARENKIE O ekR!- Qﬁysi Whe&hPR’Pls h$8rophh shci -8, alkyl; and
unsubstituted or substituted by (a) a Sing

- undigistaprasentd -OSo>-NRE- substi t uent and/ or (b) 1 or 2

! AR pESheRIAT bUERE St S o O MO fgR wherein

ori ne romn

- halRyak kyt,-GyutikyTlgrdup dmdﬁmwalAkyJLl-Mp@pﬁ?’[ Q3494 'Al'Ll'
A R o Eep AT, b B Tl .
-A1-L1-Het1-A1 or -L1—Het1-L1 ;

- A represents a -(C;-C; alkylene)-NH-, -CO-NH-, -NH-CO-, -CO-, -CO-O- or
-O-CO group;

- B represents -CO-NH-, -NH-CO-, -NH-CO;-, -NH-, -CO-, -NH-S(0),-, -(C;-C,
alkylene)-NH-, -NH-CO-NH-, -N(CH;)-CO-, -NH-CO-CO- or a direct bond, provided
that when B represents a direct bond, R4 is -Ay or -Ag-A4’ ;

- R, is C;-Cy alkyl,;

- Rj is C;-C4alkyl, Cy-C,4 alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy or halogen;
- n and m are the same or different and each represent O or 1;

- R4 is a Ci-Cs alkyl group or a moiety -Ay, -A4-A4’, Ls-As, -As-Ls-AS ,
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het erocycl yl or C3-C8 carbocyclyl group, or a phenyl
or 5- to 6- nenbered heteroaryl group which is
wopirosrbly fused to a phenyl ring or to a 5- POI/6B2006/003469
nmenbered heteroaryl or 5- 250 6- menbered heterocyclyl
group, each A4 noiety being unsubstituted or 5
substijtuted by (a) a single unsubstltued -CONR! R111
-AsB @luémoéimd/or (b) 1 or unsubsti t ut ed

ST, P R B SR B
1ndm1ﬂqi}}ﬁd!yl idb1gly BERimidaLsIS, -pllpgﬁdlh?l m&[ﬂgﬁﬁd&blﬁlﬁl% 1,

al ky and PP" represents C each A4' noie y

benﬂé[lt%@%@lﬁa@ylompaiazw} BeRzoRarold py.8 ﬁ%o;thaom@tmhohmé,dlﬁr

I
v oGS AP TSR0 ox QIS4 wen
is apheng singtitit eldsmstlﬁltdalsdrlstlbhttmﬁted)by (a) Qrsn%lmmbﬁtthtedfsﬁlﬁhtituent
sl -Clor oz Gty 1 -SRNR GO RNRORT 4T <y, YRS R
andLéOaNR/ tbecs @gQﬁR/ﬁW gﬁf/@ﬂh 282 ruﬁflﬂ:)@?ﬁ%d ﬁb%u&? selected
al kyl ene group § droxyal kyl ene group % -
frorh 1CHp-&r kalogens Cln-@l raﬂg/é,rC@@A. ak&ly, C2-Galhaldallgul,dCipC, halodlkdxy,

C: R RSO T o it o R AR R S90S,
or -BOKNR/'R” Teteh 08k the shﬁlebh aFRrafdhd isQaho bF MER! &dch R’ and R”
conpounds of formula (1), each Ali “noiety is Hgﬁgfane

are e sgimefos rieffﬁrelﬁrﬁlﬂd rengessnEidsogenes §-1 eyl ph@ﬁa,qh -t{pgsame
or R Brers s C R OGRS i Chtit e

uns@lbstmubds b1r §ub‘st¢tﬂtdd)by11 @12 dnsubsitisd sﬁbé;hﬁién%wb&bﬂeﬂ fint Balogen,
é;lected fromchlorine, flyorine, brom ne, hydroxy,

allegl, iy plkory. CoCrialentkyly ¢ 1-Gnbrloalkexy anddivdiarat kyl .
T I f
{heeEB oty b MRS RnR Al s o B SRADE URERLE
piparziaylybiazolyl, pi!ﬂe,ndm;ﬂ, -phiperididR-ohlyD) pipelrildinAR ,6Ali 1yl mﬁﬁohohnyl,

pyrQUingh BP0zl gl omomipny 01881 Al or

d as
1°’a‘*;‘f*f.°ﬁ‘%§*’*?é%v‘e@*‘*2€Wdh;é‘%ﬁ“?“f?ﬁh.°a§“§%§?d;ﬁye ) ffiet

unsulggtituted XPB(Cicfes allgylmbsu@lpnt(@ﬁ/@ (b)sl on\j;—mmbstltute(t@.lbstltuents

w0 o, s ST s By Sl Sy o

C; eéxyatkygbove. 30 Particularly preferred conmpounds of
formula (I) are those wherein: RL is a C2-C6 al kyl
- gr oi#ph éw mdipkyiiethg same or different and jgyphapy, ﬁlrmyl,Apusbazolyl

pyréz%llylHefrahydroﬁlranyl, piperazinyl, piperidinyl, pyrrolidin-2-onyl, thiadiazolyl,
isothiazolyl, Cs-Cs cycloalkyl, morpholinyl, thienyl, pyridyl, pyrrolyl, S,S-dioxo-
thiomopholinyl, tetrahydropyranyl, thiazolyl, oxadiazolyl or indazolyl group, each A4
moiety being unsubstituted or substituted by (a) a single unsubstitued -CONR'R”
substituent and/or (b) 1 or 2 unsubstituted substituents selected from fluorine, chlorine,
bromine, NR'R" , C1-Cy alkyl, C;-C; alkoxy, C;-C; haloalkyl and cyano, wherein R’ is
hydrogen or C;-C4 alkyl and R” represents Ci-C, alkyl;

- each A,/ moiety is the same or different and represents a morpholinyl,
isoxazolyl, pyrrolidinyl, S,S-dioxothiomorpholinyl, 2,6-dioxo-piperidinyl, triazolyl,
piperidinyl, cyclopropyl or cyclohexyl group group which is unsubstituted or substituted
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All, -Al-CO A", -LI-Al-Hetl-Al", -L1-Hetl1l-CO A",
-LI-CO Het1-L1", -Al-Hetl-L1-Al", -Al-L1-Hetl-Al" or

WO kdo7et7at LI " ; WO 2007/ 031791 PCT/ GB2006/ 0034 6BCT/&B2046/003469
represents a -(Cl-C2 al kyl éfe)-NH, -CO NH, -NH CO,
-CO, -COO or -0-COgroup; - Brepresents -CO NH,
-NH-CO, -NHC2-, -NH, -CO, -NHS(O2-, -50) 2-

by NPF 2 ungubstitared subspitesnts schgated frdﬁh-lclilﬁ}mlbsl-ﬂuo*'lhlémfﬁr)ﬁr@@l -C,

direct 5 bond, provided that when B
alkcjl eaBg e CRady

itTect bond, R4 is -A4 or -A4-Al; - R2
- IS &th T and Kyhre the &nd &r differedt Rldk¥presdal a &4-@&l lﬂ@léhe oup or
Cl- C2_ hal oal kyl, Cl-C2 hal oal koxy %r hal ogen; - ng;n

a CrrlCabdrpwyalieyleRe 81PURIi f f erent and each represent 0 or 1:

R i e

- eachy #Hprmmteh)clk(Szdlhﬁgsmmaﬁd dlfferent and represents

a phenyl |d| yl ndazolyl|, pyridyl  indolyl,
- ben@?tpﬁedpa%ss%ftﬁ ¢ ,pNBZﬂrdSnwherftnhR)e/ﬁwdrqgﬁﬁl gaCoCplalkyl.

L ur &allgzgﬁﬂéée[aéldfé_ ghlgﬁ)?gﬁ&ﬁéf r%' | nypéﬁlmds of formula (1),

each én zZ0pidyi mudaﬁxstlmmd:hﬂ)subﬂwlhted byd Ioo 2] nmgng,ldstl‘mted substituents

xal i .nyl oup, wherei 17 i enyl
sclfegdRaER ohi@e SR P Gire Py kit iy or-Ea pgBlkS dhd .-
Czﬁﬁg@,{ﬁ]@psubst ituted substituent selected from
-CH2-X1, -C02-R', -SO2NRR', -CONR R', -WCOR',
- W Bapeatly, intheseadditiorel gagticutzlyeprriprpd Mnpounds ed therinyéntion,
e1th% or 2 unsubstituted substituents selected from
“CHz- X2, hal ogen, Cl-C4 alkyl, Cl-C4 al koxy, Cl-C2
hal @yl kbe isGIC s Mﬂylcg’ﬂbﬂ@m mofdly B4, fmdAQX&aIAK’yLLl-Al-Al :
h({ﬁ O)(y yano and -NR R', wherein Xl is,
Ay A1 3t oAl SaHYRCO-Aa oGO Hetr B éa#%ﬂtuh-Ala-Al-
fer ept g/ '
LRy A?EQ L3017, e R, 1 R ey BRED Al helined oy or
al kip) andl 1see(6ili\—Ce allksyléntep NS B ECO-9 FCOIDf @r-©€Oanet

r e se S ot h t han
p nyI ﬁ%%@ "?6' %Elgté(# C%QJtoéd&b%ﬁs ’i“:f)ﬁ\t]%d %By
1 2 h e /i S
halo(g%enung‘%lg A4§5 | ky @@%}5 &Hglg%gf A %d all}ﬁ%%;aaelﬁlﬁl;(ll above.

C1- T madicathex of thaprésyulrinygation sre- oeumnmelatlmoemyvmmg a

a hé )I%gltzl% ﬁ \111‘&?{1‘16?(%{0?13 y}}u%{]a?l orr%)n @ 3}() %rg?ei %:rriﬁ,ytpe medicaments

are PorAgE ilhimaZnasonyl , pi peridin-2, 6- d| onyl, norpholinyl,

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
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pyrrolidinyl, pyrazolyl, isoxazolyl, cyclohexyl,

t hi onor phol i nyl or S, S- di oxot hi onor phol i nyl group
woRi0ck31781 unsubstituted or substituted by (a) BCEHGBI06/003469

unsubstituted -S02-(Cl-C4 atkyl) or -S02- NkR'

substituent, wherein R and R' are the 30 sane or

different and each represent hydrogen or O -C4 al kyl

inchude/athali(hgtall(e @t solliurt 08 poiagsivrm) adl Akdiséarthussthlepetaciumtor

from chI orine, fluorine, bronjne, hydroxy, Cl-C2
magnesiym) kyfreadesang grganic bases seeh esalky ﬁ%wy%u yl aggipes and
heté%g JhR3L{9ds PCT/ GB2006/ 003469 24 each A4 noiety is

t same or different and is phenyl, furanyl,

i m Hezoiajly prefpgechczcnhpdu,ndpyf ’Ihellmmblnngﬂl inchulet i di nyl ,

1 O TR SR - oRAREETEL B -0 BErh aB b pramics i

CYﬁ]!ogﬁlolﬁﬁM-%l%Heﬁ labd3gd], thienyl, pyridyl, pyrrolyl,
I oxo-thi'onophol i ny I tetrah dropyranyl
2t hﬁéﬁ@hylkblpm&Beﬂzdicwbosﬂm adichd’ d%@mhcgwmypldlreéc’ﬂb agide] 3-

ut or substituted by (a) a
t{&%"mﬁ?}éfg%g?#’ﬁ y Rm substituent and/or (b) 1
3 or 6-MethglashdrtyUB et dRHSk i Tid180d 8'- (sahaﬁyleslsnz&raﬁﬁae) 3-[(4-

fluorine, chlorine, bromne, -NRR'", Cl-C4 alkyl,
c1oewhelipgkyl-phenyenidgloal kyl  and cyano, wherein R

4 o bt 5o taflofhe AE 4TS nARARARN Ankily Kr
reproqﬂmﬂmsl gulmhp])mhhmﬂl 10 pi perazinyl, isoxazolyl,
d th | i nyl .
5 térl\@?thx%ﬁﬁl%f? 3. %lellcfog@%ﬁ% figge ToropgiaTpide) 3-[(4-
cyﬁioﬂg{ogﬁyd yl%heﬁ%ﬁa?fﬁ@éﬂy' group which is unsubstituted
or substituted by (a) "an unsubstituted -S(0O 2-(Cl-C2

6 aI kNI§thglonphéntylrd - da:aﬂiowhc( #id 3-[GFmprpholistbyitphenyldmide] 4'-

tltue ted. fromchlorine, fluorine,
o1 Do tnieeRy 13 QTE\/ gkl 0" S it vl kyl; 15 - each
7 LlGx’Méth ﬂbl?h@lyﬂhel'-&ﬂﬁﬁ)o@yhcdacﬁcﬁ ﬂtﬁmibr&ﬁ&phﬁﬁﬂ)e&ﬁm'é] R_[(4-
Cl-C3 a ky ene group or a Cl-C3 hydroxyal kyl ene group

- E@Phoél[@r ¥ephoayhyaiéejen or a Cl1-C2 al kyl group; -

s BRI Y T RS
al mohphoamdﬂf y]216henyljletrrﬁdd§]epr esents -0- or -NH Additional
particularly preferre ouynds

9 ¢ hEMepEPiEheyL Aaicatboxy a@%?’aﬁ[ﬁwforgﬁ Rﬁ& %n ?)sty
AﬂaropyHI-an‘ﬁ‘he} 4! '-‘ﬁét-ﬁlorpho‘lihl—tr—ﬁl-pl@nyl) an‘ﬁhe]l-l

10 6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-
(3-trifluoromethyl-benzylamide)

11 6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-
[(2-thiophen-2-yl-ethyl)-amide]

12 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indazol-6-yl)-amide] 3-[(4-
morpholin-4-yl-phenyl)-amide]

13 6-Methyl-biphenyl-3,4"-dicarboxylic acid 4'-{[2-(3H-imidazol-4-yl)-ethyl]-amide}
3-[(4-morpholin-4-yl-phenyl)-amide]

14  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(5-methyl-furan-2-ylmethyl)-amide]
3-[(4-morpholin-4-yl-phenyl)-amide]
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Al', -AI-COAl"', -LI-Al-Hetl-Al', -L1-Het1-CO A",
-LI-CO Hetl-L1'", -Al-Hetl-L1-Al', -Al-LI-Hetl-A" or

WO ba7et7et L/ ; 25 - A represents a -(Cl-C2 PCT/GB2006/003469
al kyl ene)-NH, -CONH, -NH4gCO, -CO, -COO or
-O-CO group; B represents -CO-NH, -NHCO, -NH CO2-,
-NH, -CO, -NHS(O2-, -(C1-C2 alkylene)-NH,

15 - M‘-M&h}ﬂlhir' (pyrPliGii2) t-€¥sbonyl NbtpeeryIC-caplboxgylid Iabld((tl & pholin-4-
prow ded that when B represents a direct bond, R4 is

; 30 - R is Cl-C4 alkyl; - RBis C1-C4
I
60 a1 B e ki
eamhrpﬂlehn-és;dnmeﬁyly}amide] R4 is a Cl C5 al kyl group or

17 20@%@%@ A Aot bas e 35k lovtanieide I morpholin-4-

Iﬁ%ekﬁ? “anB@ih Al noiety is the sane or dlfferent and
repr esents a {)hen pyrrolidinyl, indazoly

18 pyFuralyIZ-carhm i hoid fhemsitinil i tbmprphofingey Idlenylcarbamoyl)

.e zplyl, furanyl, benzo[1, 3]dioxol anyl,
plhlﬂ B%/Pi'} Pi)?frﬂ Eﬁzot hi azol yl ,

19 S, SEMUtON Gbip KNI, ﬂpﬁh@hﬂbﬁﬁfhc abkdl 5- [(3-benzoy1—phenyl) -amide] 3-[(4-
benzo i m dazol onyl, cycl opropyl
quing mﬁyyl-@%ﬂkram:%ﬂr ein (i) when Al | s a phenyl

20 ) @Ry ol P AL SR R AR B By ftanice o
Cﬂr(@-rﬁﬁtphel@& RphenySCahde R 1 - CONR Rm NR' - CO- Rmd/

21 (Eé Metéd bzpfaﬁwﬂ%érgo artbeaylgaf&g( f ﬁﬂn{ﬁ}‘é’lsélgﬁ‘é@i’]e } ﬁ&mlde] 3-
h%;ﬂ%ﬁh&ﬁ{ @_g,@cgh }) &ftige] kyl, Cl1-CA al koxy, Cl-C2

["oal koxy, 10 Cl-C4 hydr oxyal kyl ,
22 hyeHMbetlryl-toplaamyl-aAddichiRoRyljc achd4'di(h4 )dichl@o-phegﬂbmmlde] 3-[(4-

-NR'- C02- R" - S02- h X2 is th
di WB}%ﬁPﬁéﬂa@{e&Y@ﬁ%‘ﬁ or efjlﬁll‘-%/ Rb, | ZacheRsagﬁdorR are
23t hé‘—M@Jﬂﬂ- f)héih%rf B ar-erhrbarglid K54 SSeNMmolPhdLifgeR ﬂfenﬁ)—afﬁ‘ide] 4

and eac is the sanme or different and

reﬁgégﬂm@m@dlybnhm%m@ﬁh (ii) when Al is other than

243 BIHH U0 Uent RO S IS R
hahmgﬂmlm-ﬂﬁ fEbn{d-aalitte}l , Cl- C4 al koxy, Cl-C2

hal oal kyl I k d hyd :
25 mf;‘ﬁE\Esxh?gblph@ygaﬁeﬁ%ﬁr%ex?ﬁ%@@qﬂ@ [N Formbl s g ichogy)-amide] 4-

E(gﬁﬂﬁ yﬁéﬁlﬁxg& [ %(12%%&%919%” pit :Jleslzgl w 2, 6-di onyl,

26 rmﬁMthy]r—i;ibhenylG,4'—dica;rboxylic acid 4'-{[3-(1-methyl-1H-pyrazol-3-yl)-
phenyl]-amide} 3-[(4-morpholin-4-yl-phenyl)-amide]

27  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(3-fluoro-phenyl)-amide] 3-[(4-
morpholin-4-yl-phenyl)-amide]

28  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(4-isoxazol-5-yl-phenyl)-amide] 3-
[(4-morpholin-4-yl-phenyl)-amide]

29  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(4-methylsulfamoyl-phenyl)-amide]
3-[(4-morpholin-4-yl-phenyl)-amide]

30  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(4-bromo-3-chloro-phenyl)-amide]
3-[(4-morpholin-4-yl-phenyl)-amide]
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pyrrolidinyl, pyrazolyl, isoxazolyl, cyclohexyl,

t hi onor phol i nyl or S, S- di oxot hi onor phol i nyl group
woki0ck31781 unsubstituted or substituted by (a) BCEHGBI06/003469

20 unsubstituted -S02-(Cl-@p al kyl ) substituent and/or

(b) 1 or 2 unsubstituted substituents selected from

chlorine, fluorine, brom ne, hydroxy, Cl-C2 alkyl,

31 Cl6-B2ethyl-mphdoyl-3 Afrdicaibox it dvydld'eif §41 thytroxy-etiad piehyl]-
i et h f di henyl ,
B SThrea 5 BBl T et r ahydr of ur anyl

32Pi 9%[?%&1@1-—5 RH%rb%lWh«yl Bﬂéﬂy@dak@n%ﬂﬁﬂényl -4- carbonyl]

t hi adi azol ylI , I sot hi azol clo
nDaIphloI}fhﬁ%quwtahd@ﬂwﬂ @Stgyrl dyI pyrrolyl, S, S- d| oxo

3 o Ay P AR lgﬁf%qa%ﬁ“yﬂs%gw%%‘h%p@e Jide] A

ungdlstolih Ut gichHRh laﬁﬁ&étUt ed by (a) a single
unsubstltueglqj % ]substltuent and/or (b) 1

34 u né%%thylrh}ph@%éﬁsdwﬂ@emlsc apid 4B 4-dimethoxy @rwrh)eaxmde] 3-

RTh Cl-&A4 al kyl, C1-C2
kg%&ﬁ&%@%p&y& d cyano V\ﬁer)éi n R is 30

35 hyd-ﬂ\(bgh hyﬂ-lﬁpheﬁi:yl G;44' dicki;bbxyﬂndadiﬂ 4'g(qgﬂ@elmhsxﬁlnéﬂ4yladnkmb)

eac sa r differ

r e’ﬁ‘te@’é’ﬁrﬁ r?é‘inﬂwo? F(ﬁgﬂlo nﬁ?]glbﬂé’i Bhgny &Q’gl i di nyl,

S, gy '
s s.chl;wacszc.@%%—4@3&0%&?%@;%@%446Xw mide

gr pypdig3eylpmwiei ch is unsubstituted or substituted WO

g e e A I
f1 eabdtiic RIAELMAEphEln-431-pakil)-adid C1- C2 hal oal kyl ;

each LI and L4 are the same or different and represent
38 a eMahylbirhenyhd,Agdisaposylic acid3-{EBmeyrhobnyaykgheayl-amide] 4'-
n a Cl-C2 al kyl
or Bitarfucrofrhing} 36 B3R TaBRBI AR B (0.

39 HGGJMdStﬁplr-lﬁpmfﬂyiSB A0dicarbiiiytic Mid 4'SH(4-cyhinsiliylighehyl)-amide] 3-
hydr ogen_ or Cl1-C2 al kyl Typically, in these
adHﬂth}ﬁhthbéTYll'iPBﬁPﬂ)’Pl}ﬂdﬁ} ef erred conpounds of fornula

X C I LU0 '
40 Sty T Bl OB (o B PRI oElac) 4-
ch[({@roplen-3- y]nxmtln)ﬂ)aamhieﬂ)m ne, hydr oxy Cl-C2 al kyI

41 e P hei e icerony s 90 B Berdistioctoagsmidel 4-
t hg-{rHRRsh&Roxy-benzylamide)

42 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-(4-chloro-3-trifluoromethyl-
benzylamide) 3-[(4-morpholin-4-yl-phenyl)-amide]

43  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-(3-chloro-4-methyl-benzylamide) 3-
[(4-morpholin-4-yl-phenyl)-amide]

44  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indol-6-yl)-amide] 3-[(4-
morpholin-4-yl-phenyl)-amide] 4

45  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indol-5-y1)-amide] 3-[(4-
morpholin-4-yl-phenyl)-amide]

46  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-benzothiazol-6-ylamide 3-[(4-
morpholin-4-yl-phenyl)-amide]
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either: (a) RLis a C2-C6 al kyl group or a noiety -Al,

-LI-Al, -Al-Al", -LI-Al-Ar, 15 -A-CO AID
WO Rdo7Ms17pet 1- Al ', -L1-Het1-CO Al D, -LI-CO Het 1Ipi/3B2006/003469
-Al-Het1-L1-Al", -Al- LI-He30-A or -L1-Hetl-L11,

wherein Al, LI, A/, Hetl and L1' are as defined
above; or (b) Ais -(Cl-C2 al kylene)-NH, -CO, -COO
47 or [3—0{{23€M¢thgr 5'((d)mﬁphelm—mfﬂ@ﬂaaylcafmoyl)-bjlﬂq@m@@arbnnyl]-

e ARt Sberg P e der| ned

48 abQWIeth 26 pH&E1 BREluRARRAYE: id B RER&AM yI) AMEI] 130104-
are for” use |ntreat|n or preventlng a ahepatltls C

VI mekphotihele yi-pirenyh- atnhée human or ani mal body.

49 o BRI B TR TSl G S NE e ¢

Ceﬁhét@ls‘ilﬁ%nﬁ)’—bé&fz@fhnhﬂe] ﬁ[(arihmpmm-z:@ilipue@l) amide]

di ast ereoi sonerical ly pur orm or in the formof a

50 i ﬁtl\é@tbyloblph@lyll@dlrrétcgrboptwhc @%4 atld(dd ndiexerf laghdat6™-t he
i fs
RS2 e iad OSSP E y URB i
51d oamethyhmphmm)? mda;aia;oxpmacm AV EIE)- nnymxymethys@qmnndol-
(0] e
éﬂﬁég éyﬂﬁm - E@é@%‘?h@ﬁ%gs}’éﬂl sg) angdg t with a
52 ph@rM&ﬁ%1Pﬁé}i ] @H&%ﬁio%%*@a&& hd(30 | nlgﬁudezylamlde) 3-[(4-

Phar maceut f cal’l y” accept abl e aci d 30 both
i noogeinlio-ayi-peny)etmids] hydr ochI oric, sulphuric,

53D BSRBH e ch Ao S A O huch R e

na}ﬂo(ﬁpholﬁwgfﬂiéhy])%ﬁgé]m c, tartaric, benzoic, acetic,
met hanesul phoni c ethanesulphonlc benzenesulphonlc

54or 6-MethukbipbenybRetridicathoxylic mid An&émﬁthﬂwlfaﬁl@émetbvbme@yl)
7] 9 1003469 27 | ud
o1 Bl SRR LRI S Bnd Alkal
55e aBIMetlIfgtI Biiphérey1.8,4' didacbionkylio heid ARH SO HhindobXiytheanide] 3-

and organi ¢ bases such as_al kyl am nes, aral kyl am nes
and4-Repdpbr-vorliphenyh-awide]l Especi al |y preferred

SOCOAMIEY B L DGR3y 4
4' {[4-@3bppmeelhehsphpayimuido}3- [ ( 4-
7% %’%%%%ﬁ@-@?@?f%}ﬁ%%g%sé'y-ﬁ-&hlar&%rﬂuom-benzylamide) >
4" {u(Borprbheayy1eh)-Amddey | ) - am de]  3-
58  6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-
{[4-(piperidine-1-carbonyl)-phenyl]-amide}
59 Biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indol-5-yl)-amide] 3-[(4-morpholin-4-yl-
phenyl)-amide]
60 Biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indol-6-y1)-amide] 3-[(4-morpholin-4-yl-
phenyl)-amide]
61  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(3-acetylamino-phenyl)-amide] 3-
[(4-morpholin-4-yl-phenyl)-amide]
62  2'-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(3-methoxy-phenyl)-amide] 4'-[(4-
morpholin-4-yl-phenyl)-amide]
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[ (4-nor pholin-4-yl-phenyl)-am de] 3
6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
wa@ 20008311t hyl - benzyl ami de) 3-[(4- 10 PCT/GB2006/003469
nmor phol i n- 4-yl - phenyl ) -am dg] 4
6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
4' -[(3-nmethyl -butyl)-am de] 3-[(4-
63 no@'pﬂvﬁethyh—bﬂohyhylgﬂ;@@éa}bm«yihd @$id3-[(1H-indazol-6-yl)-amide] 4'-[(4-

6 Met hyl - 4' - di car boxyl d
ot B el 3 P00
64%2%@3@%&@1@@%&5@%@ %?c1d]35[i(§ bromo-phenyl)-amide] 4-{(4-

i phenyl di"carboxyl’i c aci

3- pozphedinghpl-phengl)yamigeleny| ) - am de] 4°
65[ ( %’E]?]%@Sr %b%@%lﬁ/ J-l'éie éﬁrhﬁ’%%ygg%gg] (Z ésogg%o&-5-y1—phenyl)-amide] 4'-

4 f@(rﬂo@h@mztm@mﬁ;)l) amaéy] 3 [ (4

hol i n-4-yl -
soe. o REVIRyT Bitberiy 4 Slorbarviie sy G il oreitgnzylamide) 4-{(4-
d 3-[(4- 20

m)r p@ﬁﬁ%yyﬁ%ﬁgw&%ﬁg‘d e]9 L

676 mmm-hphmw 4'-dichrbostyiandié Y| (1H-iaddz01-6-yl)-amide] 3-[(4-
qilﬁ bperam n-1-yl)- propyl]-am de}
{T{O r%ﬁ l?qx,ly a ‘f:ilhenyl ) am de] 10
86 mtﬂ 1L bﬁﬁiﬂhoﬁfl‘h 3(} 9?(§ g%?lp%&ll}q (4§carboxy1ic acid (3-

3-[(4- rph
ttnﬂuommndhexﬁpherbfé)ﬁamdam de) 25 11

htﬁ’xlr }%ﬂg E%lf” é C%H}?gl ‘?;‘ng:%[l&ft]%‘10?1%_0?1&4-yl-phenyl)—amide] 4'-
t L o2
[( 3 tﬁioﬂwi*ﬁﬂﬂ%nzy hgétgw I?thlegar-(giglll:%I ic acid

| - bi
704 6{1‘([13%9/} bmggml 3@1‘-}&1@%@@}0@4 [(4-dimethylcarbamoyl-phenyl)-

o R PR meBE W o BIRAS) | ¢ aci g
71 4 6{M8th§lﬁlb1phén}ﬁiaz4ﬂdm4trbdx}lh©hdi& M}{[af(BC&l}yl 63Rydroxy-2-0xo-
(4rmr hoI|n4yI - anl de]j
6 RAPEH(HN- ﬁwrp@ﬁwll e}eﬁ E?é 1}%4-31:19@%3/1) -amide]

LT ——
E’C“m?ﬁmiﬁm‘l@“"e?ﬂﬁm] h
Py gty GPphe R R mpre el pen ' afider -

t | d
e

74 6-Methy’ blphenyl 3 A d1carboxyhc acid 4'-[(4-morpholin-4-ylmethyl-phenyl)-
amide] 3-[(4-morpholin-4-yl-phenyl)-amide]

75  6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-
[(4-pyrrolidin-1-ylmethyl-phenyl)-amide]

76  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-({4-[(methyl-propyl-amino)-methyl]-
phenyl}-amide) 3-[(4-morpholin-4-yl-phenyl)-amide]

77  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(3-acetylamino-4-methyl-phenyl)-
amide] 3-[(4-morpholin-4-yl-phenyl)-amide]

78  6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(3-methanesulfonylamino-phenyl)-
amide] 3-[(4-morpholin-4-yl-phenyl)-amide]



nor phol i n-4-yl - phenyl )-am de] 5 17
6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
wW@2ey0810opr opyl am de 4' -[ (4- nor phol i n-4- PCT/GB2006/003469
yl - phenyl )- am' de] 18 Furan-32-carboxylic acid
[6 met hyl - (4- nmor phol i n- 4-yl - phenyl car banoyl ) -

6%Mnyl 3- yI -am de 19
79 6 eHil-biths R34 -Bearboxyilic acidlo [(Hreorabolin-4-yl-phenyl)-amide] 4'-

m)[ -&Ocl)- %Ué8¥+roﬂﬁf qu))onﬁi@agogls %&Jal(ndfde]lo
80 6 GVMeﬂWl biphehErd/4'-Bedboxdilic abidB Y iBorpBbleh-4-yl-phenyl)-amide] 4'-
[!é4 nmor. phol | n- 4- yI benzyl ani de) 3-
[ ( WE%H wiueyl-nhrevlypyideli de] 21

81 6- d\ﬁe@w %@Hﬁ]n%’g ncggaffbo él%y i?ioéf(—ﬁzl dléjcﬁl@kﬂnethyl-phenyl) -amide] 3-

[([44 rrro:qﬁimdxln%wﬂphehybhﬁngié]) am de] 15 22
82 4 Wyjf-b n l‘ Lgfpgm;&h%%%déY(léll\;ﬁ?rgﬁolgnA-yl-phenyl)—amide] 4'-
i o

- hyl - dlcarboxyllc acid
83 3-4- Mbthmbmmmrﬁ 4-djtarporeyiiplapidatti(dehlodo-benzylamide) 3-[(4-
3-trifl t hyl - [)-amd 24
%(%Whélll 1- pg%geﬁwwgmfl)fpfg?/c;r gg‘xyﬂ c acid
84 4' Z‘M&hﬂy &Tﬂﬂ?ﬁlﬁbﬁl})«i—@ ﬁ’@glo'irﬂahﬂ)’yl)aqphenyl -4-carboxylic acid

nDrpholl - phenyl)
Wﬁﬁrblphenyl 3,4 dlcarboxyllc acid

85 3 (%ﬁ\{ll 33 frt) %ﬁﬁ&lﬁ%ﬁlﬁ%ﬂﬁ%} Cge%lplé%lyl -4-carboxylic acid (2-

6 ti\iﬁnbxyokneﬂl}phmbénzanﬂadazbwaﬂpamyda c acid
1- thI-IH— zol - 3-yl hen
86 3 %%\&etha(@lﬁpﬁﬂ,ﬂ%phplyxl gﬁypylag%alﬁxééal&@gy}zlé}-carboxylé acid (4-
i % 4 -di carboxylic acid
Pugro pheny ) am de] 3-[(4-
87 r‘r[ﬁ’MezthylFﬁ'44-ymorphdny4¥ yi-benzoglanti@o)-biphenyl-4-carboxylic acid [4-

6_(I_i/telt 5:% glgg@aﬁ;{é &mrawghﬁli oﬁ%la‘%l%l)%)ﬂegyl] amide
88 [ (ﬂM@tﬁ?ﬂh@J(ﬂJﬁlcﬂ—pﬂdlnﬁJﬂ%ﬂﬁéﬁm STinfRd) lﬁghenyl 4-carboxylic acid 3-

6- Met hyl - bi phenyl - 3, 4" -di car boxyl ic acid
4m9mh¢§¥ﬂ9m§1§|fanoyl phenyl )-anide] 30

89 3- %kﬁ\?ﬁﬁﬂrﬁflﬁ? J}E/)ﬁ l}ﬂ %R’pg%g&{)oxyﬁeglpﬁe%iy}j‘t -carboxylic acid 3-

4 m{athx_gkl-lbumpnnﬁde:hl or o- phenyl ) - am de]

hoI i n-4-yl -phenyl)-am de]. WD 2007/ 031791
90 pé,[fg\@ 1¥n—4—§11-ber¥zo)}flam1no)—l:])1phenyl-4 carboxyhc acid (4-

bromo-3- chloro-phenyl) amide

91 2'-Methyl-5'-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid (3-
methoxy-phenyl)-amide

92  2'-Methyl-5'-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid 3-
trifluoromethoxy-benzylamide

93  2'-Methyl-5'-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid (1H-
indol-6-yl)-amide

94  2'-Methyl-5'-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid 3-

chloro-benzylamide
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29 31 6- Met hyl - bi phenyl -3, 4' -di carboxylic acid 4'-
j[3-(1 -hydroxy-ethyl)-phenyl]- am de}
w@2¢o¢43x1er phol i n-4-yl - phenyl ) -am de] 32 3- { PCT/GB2006/003469
[2'-Met hyl -5" - (4-nor phol i n-38-yl - phenyl car banoyl ) - bi phe
nyl - 4- car bonyl ] - am no}-benzoic acid ethyl ester 5 33
6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
95 4' S'E{([BHM&WM@Q@H}MBM-S&)-@M}aminO]—methyl}-2'-methy1-

nD ollq-4-l-hgnglamd __4_e omide
i f agydq yi-pleny D
96 4 m&ﬁ%cﬁro% pﬁﬁi}%ﬂ Eﬁi&&i T @me@lﬁh-bg)glenyl-}carboxylic acid (4-

r phol enyl)-am dé
6 mrﬂiyblmﬁh Ygeyyh mmde— di car boxyl ic acid

97 ﬁeﬁ'&gﬁ—f [Ltétfgéﬁtg hFX | @gﬁ?lte%i]zéme&%—i)ip}lgnym -carboxylic acid (4-
3- anpH@Sﬁh phalg Hénfi))éhnwenw )-am de] 36
6- Met'h phen di car boxylic acid
98 3- 1_1(qu%@rpmdamﬁmme;hylﬁrmﬁhpylfblahﬁwéﬁ cgrboxylic acid (4-morpholin-
pyji Ml de 37
ﬁygbi(}?%@‘l chl or o- phenyl ) - pi perazi ne-1-carbonyl ]-6-m
99 et ()} 3~Hiythtog pap- {[akmeﬂiybsb(MLmGrpaaludA yl-phenylcarbamoyl)-biphenyl-4-

(4- m)rpholln4y|-phen )-am de 15 38
6- Xl WEW%I’WPPISI“& ac’(ﬂll carboxylic acid

0 B IRl oy e o
39a<ﬁd Wtrimbhdlnmpﬁhghylhen&l)éﬁmldc carboxylic acid

10} (ﬂ L r}%ﬁqﬂ‘ﬁ&%{%rzgﬂﬁ Héqd;a oj-[g-gﬁ]eﬂwgmmo]-methyn 6-methyl-

Ba/;h 30L RHGNL aSidd4 n%rgmlﬁpzwyl bﬁer@? ;ﬂmde
3-[ 4- nor phol i n- 4-yl -phenyl ) - ar ni de
10% (& hﬂ(b@ﬁmnﬂwlayfun@-pﬂy]la)mlam m@qhyli]16-methy1—b1phenyl-3 ~carboxylic acid

p |carboxyI|c acid
Ffﬁ 0 gﬁfﬁrﬁfﬂi’p aﬁ%ﬂ‘gnyl )-am de] 4' - (3
103 t Bt (LB 826 30imih )z til-Bipherhd-3-carboxylic acid (4-morpholin-

6- Met hyl - bi phenyl -3, 4" -di car boxylic acid
4' 4(}’4 PapBr-enslet r i f | uor omet hyl - benzyl am de)

10%_ k/elfyﬁg?{)gﬁlg g%h;l/%e?- box Clg%aglﬁ;[%ﬁf%thgf% é(%—morphohn—4 -yl-
4' ph&yﬂﬂmkbmnny&)—btphémﬂAQéhmicbm de) 3-

10%( @é&% h0| i&ﬁ%% amu bgatpg%yﬁélpkery& Bgearboxylic acid (4-

drptidtinnde i?lffbh%d )anﬁﬁl:de] 3-[(4-

rmr hoI|n 4- ényl)-am de] 45

106- we|'[2h@|-C]hip;mplmpb/l)9c4ty1@h1@g]«@@;@hjl@1}d@ﬁl -3-carboxylic acid (4-
4 rrlogfp]hohn-éf-:1 i-phen)fli))am1 Lde] 3-[(4-

107 4'-(3-Methoxy-benzoylamino)-6-methyl-biphenyl-3-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide

108 1H-Pyrazole-4-carboxylic acid [6-methyl-4'-(4-morpholin-4-yl-
phenylcarbamoyl)-biphenyl-3-yl]-amide

109 4'-(2-Hydroxy-benzoylamino)-6-methyl-biphenyl-3-carboxylic acid (4-morpholin-
4-yl-phenyl)-amide

110 4'-(3,4-Dimethoxy-benzoylamino)-6-methyl-biphenyl-3-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide
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30 nor phol i n-4-yl -phenyl)-am de] 46

6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
wa200peszet hi azol - 6-yl am de 3-[ (4- PCT/GB2006/003469

nmor phol i n- 4-yl - phenyl ) - anm & WO 2007/ 031791

PCT/ GB2006/ 003469 30 47 [3-({

[2' - Met hyl -5' - (4- nor phol i n- 4-yl - phenyl car banoyl ) - bi phe
111nyN-[3! M&ﬂb’bﬁy(éﬂ-momhohm%-ﬁmhhyﬂ;carbmzylb Dbiphanyledryld-4aci d

terI but t.er. 48
ud%%‘f}?}’é%‘i} najide _ i carboxylic acid
1124 4'[(6 Nkth ber&o 1a)mﬁ’d}161§113t1§1 Bfgﬁe%yl -3-carboxylic acid (4-

nor phol i n- nyli am deé]
6- mmhylmﬂrqdrrmwl) e di carboxylic acid

BRI e R
6- ﬁibfﬂhy&hnh:—ﬁéﬂig%l)?nf%e di car boxyl ic acid

114 hFl&rﬁwpq%quahaaeﬂﬁrﬁ%ﬂf&mBpﬁfbmhoélnr"dél;rphenylcarbamoyl)
3- fged- Yl - phenyl d 51
‘%}gﬂ?}@? ahgh‘lnnyl )?i 4IO SPZaz bg:(nyl |e]c acid 4
115[ (@(Qﬂdhdxwkmyhmln® -X mdthylrlni;dienyﬂﬂ)-carboxyhc acid (4-
3-yl)-et.hyl ].- am .
3- %P%i’hﬁhpéﬁgﬁ‘m?’g‘ngﬁ%m%enyl ) - ami de] 52
11@ WBIMEtthﬁB%{%Ma%l 8 @n%ﬁ%ﬁlén?l A¢hoxylic acid (4-

br ono- benzyl am

womphlhlolln-‘lﬂfylyplwph]éﬁm@e ani de] 53

ll'ﬁ Mﬁ%‘%g}ﬁﬁ}}ﬁ ﬁ%ﬂvﬁsﬁlgﬁﬁgg agxgr? methay(f-ibgphenyl-B-carboxylic acid
nD(‘MGfphehMyyl ﬂliéﬁﬂy.la}m(wn de] 15 54

bi pheny] - - di car boxyl i c_ aci

1 184 6-9\@@%}%4 ﬂﬁngq;ph@ﬁbwmthylrbegﬁ@ﬁw)no)-‘mﬁh@g}d -3-carboxylic acid

o- Koo R R U 3B Loxyl i ¢ aci d

1194 6-[l\¢5hjdf¢5{(m-rﬂdﬂphcﬂdﬂh-y]7bg/ﬂz)ayhmmiﬁ}blﬁhenyl 3-carboxylic acid (4-

(4- 4 nyI) am de] 56
Wﬁ%ﬁnb e di car boxylic acid
12(53 B{p‘ﬁe'fg?[?ﬁmﬂl&d?bé‘xﬂﬂc a@fﬂaﬂ-}(t@ Elafrliﬂﬁb 14ambc?a@6*-th10morphohn 4-
pyr azol [) am de}

6 mdhwl) phWHrWhldS} 3 [&ennomhbbn%ﬂ@MByldFarmde]

121E1 ( ﬁ%ﬁgﬁ fq)?,p h—g 4]U 8{9%@%%?1}&’ rﬁ%é?/g]ggropylaumde 4'-{[4-(1,1-dioxo-
6- m&ibﬁgtdﬁhnglhﬁﬁmbh&um yﬁh@tﬁ{l@-@hb’ﬁgl}:aﬁfde@

121{ 4 ((I\éﬂb)élrl?lﬁhwl 314'-dt,carb@as 9@<bﬂ'e{{§}+(]l,la¢m%}11azé>ds’§6*
L T TR R P

123 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1, 1 dioxo- 11ambda*6*
thiomorpholin-4-ylmethyl)-phenyl]-amide} 3-(3-fluoro-benzylamide)

124 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide} 3-[(tetrahydro-furan-2-ylmethyl)-
amide]

125 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide} 3-[(2-piperidin-1-yl-ethyl)-amide]

126 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide} 3-[(2-methoxy-ethyl)-amide]
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phenyl)-am de] 60 Bi phenyl -3, 4'-dicarboxylic acid

4' -1 (1H i ndol -6-yl)-am de] 3-[(4-norpholin-4-yl-
w@b@ngsi7oam de] 61 6- Met hyl - bi phenyl - 3, 4' - di caP@D&BL06/003469

acid 4'-[(3-acetyl am no-ph&dyl)-am de] 3- 30

[ (4-nor phol i n-4-yl -phenyl)-am de] 62

2' - Met hyl - bi phenyl - 3, 4' -di carboxylic acid

1273 q(\@.thyéﬁ)miwyylp}}é r@ap:}rb@;mlntei};lw'—-{[l( 41,1-dioxo-1lambda*6*-

ARt L RREY bhe M. H8hued'S. F2 T a2 4-y1)-etoy1)-

2' anﬁaé}hyl bi phenyl 3,4"'-dicar boxyl ic acid

m:i’ H i ndazol - ) am de] 4'-[(4
128 hylnY' -44-p|yrr9h -yl }yn@r@;b]le-ézparbonyl)-blphenyl -4-carboxylic acid

2 ipAElamibe b DR 6 2o BLRRSLEN by B Prly-amide

129gtfr mylmlﬁreyyl-@h‘edlydr))eﬂﬂilcéhgirdb‘tgi-({|§¢| E:l lal(c:l}ogo 1lambda*6*-

130 MER HeR9193 YL diP6 -dim8thylamino-phenyl)-amide] 4'-
3- {([ﬂé(bﬂf(bmmblﬁmb;ih’%ﬁﬁtﬁm)r(}otghgc{fgm%lmethyliﬁnyl]pamlZe)} ]

131 4R b P pp kTP arhngl L dnebylAphenyp parboxyic acid [4-(, 1

4' digokd- Hainbd 276 thfmyd hﬁfﬂ-ﬂ%ﬂm&h%l $herh?]-amide
nor phol i n- 4-yl - gheny )-am d
a|r

1323 Kféyqiyproaanee ﬁ@ylpﬂimnﬁ)ﬁ?ﬁrn@ﬂlylﬁunlzwl-émarh@)(ym ptid (L1

Géﬁ %[Gk/gl?ﬁ’lbfi enycrrpl},olﬂi Reh, ?B B- %ﬂf&éy' ) - ani de

1333 P[u(rmﬁmmrbbﬁirlhmacid Y3’ [p’i((ii,llydlbx@Maﬂﬁha’%*—thlomorphohn-4-
th| r phol i n-4-yl met hyl - phen l)-am de] 15 70
Brr% BHeppmeyl -laﬁ@alrlamk vé W tiagnide

1344 gl %i ﬂaé#h&fﬁrfl{l%&&ﬁmﬁisg %i%p?il‘é #gﬁamf;—%lrboxyhc acid [4-(1,1-

dl@tdayllambdgﬂﬁé‘njaionﬁqrgholﬂi & girheyl)-phernd]-ahitle- {[ 4- (3
135, - Moty s A b i d S it Vo fatbda 3%, 1)

6 L 4yl

tMBidYH alédgl?ﬁlgl?nyéﬁhﬁ) gher@ﬂl)cﬁﬁ@@}xx [_'(&-nfb?%l%hn 4-yl-phenyl)-amide]
136[ (@My@bmhenym Q}dlpﬂﬂrbtywh):aam 4{1—&[3 -{131-dioxo-1lambda*6*-

t%{?h‘f%hokﬁﬁl ﬂp(ejfh)a s%w%ﬁgﬁ &t}ﬂ]c»mgrphohn-él yl-phenyl)-amide]

137 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide} 3-{[3-(2-oxo-pyrrolidin-1-yl)-propyl]-

amide}

138 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide} 3-{[4-(3-ethyl-2,6-dioxo-piperidin-3-
yl)-phenyl]-amide}

139 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide} 3-[(4-[1,2,4]triazol-1-yl-phenyl)-
amide]

140 6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide} 3-{[4-(morpholine-4-carbonyl)-
phenyl]-amide}
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[ (4-pi peridin-1-ylnethyl-phenyl)-amde] 74
6- Met hyl - bi phenyl -3, 4" -di carboxylic acid

wa@ 2007037001 phol i n-4-yl met hyl - phenyl ) ani de] PCT/GB2006/003469
3-[ (4- nor phol i n- 4-yl - phenyl36- ami de] 25 75
6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
3-[ (4-norpholin-4-yl -phenyl)-am de] 4'-

141{ (@b@hyldilplmnmbuydmfonyylwmw+ {14 -§hil dlégxo-embda*6*-

it %ﬂﬂrf‘eﬁﬁﬁﬁv%t@% oty Ao TR by ey

3 E[Iﬁﬂe rphol i n- phenyl ) am de] 77
6- Met bi phe di carboxylic acid
1426 pb e pyP hgﬁodmarrbexﬂ;q achtigh dimeGyloashaaesyl-phenyl)-

S%Jtﬁﬁl;@ {Eﬁgk'l Qﬁ(ﬁlxoé 1&&%@%&5‘%’[ oxyqqfﬁdgl 4—&1methyl)-phenyl] -amide}

1434 GMﬁhﬁ%ﬁmmybﬂﬂf-meﬂbamlmmlten&h A1, laﬁtb)dﬁllambda%*
- moy phol i n- y})l ; 1791
pd-[h; ;rgﬂ;gflmgt y]@-z) 7lgylilam1de} 3-[(5-ethyl- [1 3 4]th1ad1azol 2-yl)-

6- KD bi phenyl - 3, 4' - di carboxylic acid
%Y?%} rphol i n-4-yl - phenyl ) -am de] 4'-
144 (@Mbetloyl highatyh§ di-dicarbbk ienacad ﬁ}{cﬂé-z(hll-cﬁom }lamibilafesf - 80

BB S YD PG RSl Gibecigipg Liagbony)-
er }{yn H a.|m1d met hyI phenyl) -amide] 5 81
IIb\/te 2 di car boxyl ic acid

145 6Naﬁﬁ;mpm%ﬂh¢nca@nemq acice ni[#h€],1 Stioxo- 11ambda*6*-

[ (ti}é%lﬁ?f?ﬂ@&%ﬂgn@%%éﬁ?%n%ﬂi'3’?1@833] (%—n%?él?y&-lsothlazol—S-yl)-amide]
1463 GMﬂﬁjﬂrﬂiﬂ@nlyIlS 41‘ &icaﬂbhﬁﬂ)ﬂ E)m(ﬁBncSi@])hékyimethyl-amﬂe 4'-{[4-(1,1-
pi per azin- hyl - phenyl )-am d }‘ 83
6 @J@t“ml m%ﬁ@mw@owhom damesay]inhenyi-gmide}
14’)?m fri-g)\/ﬁegffgl;ll ﬁ?f)}?en?ieg hg%bggﬁmgaec{lé g Egngoheptylamme 4'-{[4-(1,1-dioxo-
2' 11hembbgi‘16*&h1o¢ﬂemm1hh®4ylmemyly4ph@mpmhm} banoyl ) - bi phen
| -4- I [ id . ethyl 85 . .
148) 6%@%%%%0 k3 AP 213/64%@? 5§%ﬂ25wtﬂm4'ﬁi%ﬁlehwxo-
4- H%B&M*Ltﬁuﬁ%rﬁh&l% 4-ghhéth§i%ﬁ&ﬁﬂpéihfd%} HDb enz oim

dazol -5 -yl )-am de

14%" Nplst @b{cl@’rol(amembmanmd)-%r}e@m ipHeayi-ho]]-b(hdingo-
e N e AR

1504 NE{leMBClldh’éxﬁfdcﬁrbbﬂyl -amino)-2'-methyl-biphenyl-4-y1]-4-(1,1-dioxo-
llambda*6*-thiomorpholin-4-ylmethyl)-benzamide

151 4'-[4-(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-benzoylamino]-6-
methyl-biphenyl-3-carboxylic acid (4-morpholin-4-yl-phenyl)-amide

152 Morpholine-4-carboxylic acid {4'-[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-
ylmethyl)-phenylcarbamoyl]-6-methyl-biphenyl-3-yl}-amide

153 Furan-2-carboxylic acid {4'-[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-
ylmethyl)-phenylcarbamoyl]-6-methyl-biphenyl-3-yl}-amide

154 5'-(4-Bromo-benzoylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

155 Thiophene-2-carboxylic acid {4'-[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-
ylmethyl)-phenylcarbamoyl]-6-methyl-biphenyl-3-yl}-amide
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(1, 1- di oxo- 1l anbda*
6*-t hi onor phol i n-4-yl nmet hyl ) - phenyl ] -am de 88
wWQ20000811y1 - 5' - (4- nor phol i n-4-yl - benzoyl am no) - BCPBEBRY6A03469
4-carboxylic acid 3- 20 bro3fb- benzyl am de 89
2' - Met hyl -5' - (4- nor phol i n-4-yl - benzoyl am no) - bi phenyl -
4- carboxylic acid 3- nethyl-benzylam de 90
15@ NMWL 5 Dipxo-itanyiidet 6 hithiemporpbeline éypimethylphbirg babamoyl]-

-mek%l%)liyblphen?rf:B-yl}-mcopnammae -chloro-phenyl) -am de 25
15'2 m@éth yiL - yﬁéremn&ﬁb@kylwa%w{cmmz OMRE NambRAHReny | -

4- carbox I|c acid (3- nethoxy-phenyl)-am de 92

2' thigmerpholin- 4(>dmﬁtlswbrnhenyicarbgmoﬂéﬁzm9thm1bmb9nyb13psﬂ}mmlde

158; ScRekhRib o SR RIS ERRREAR i i
4 amquamda*atmdom&fﬂhoﬁmwmthy@pﬁehylé}mxﬂee 94
§=4 nor phal i n-4-yl - benzo Iamn%éblphe yl. -

1591 EeYrQa%%?thbNa -6 -alorﬁmhélrﬁoy YDA e (4nd- 20872931791

P 9 1
%%%%]%%@%?lﬁ_‘lﬁ azo é[4 yl)-et hyl am no] - met hyl
160 - 2"-Methyhgl- M-heﬁh&bhg&izoﬂlanmnd)dxyhangl &cadboxylic acid [4-(1,1-dioxo-

4 N+ 4 h -am.de 9 :
: 1’[1‘1()1@%&1% ¢ e%h‘gaft%?ﬂétﬂi‘wﬁ]%mﬁ’& hy! - bi phenyl -

c I
s e st s

- cmeﬂo&ﬂsvmlmnﬂ& darbaxyliemcishidh(1el- dloyo -1 prnareial g% gmmg ghn-4-

onet hyl - 6- net hyl - bi phenyl - 3- car boxyl
i cy%?%%ﬁ?'ﬁﬁ%h]gﬂga n- 4-yl -phenyl)-am de 99
168 Sp-[@- dTMdDﬁa% ﬁam{)da*6*—th10morpholm-4 ylmethyl)-benzoylamino]-2'-

[2"-nmethyl -5 4- mor phol i n- 4- henyl car banoyl ) - bi phe
ny meahyl-bmlyn -ﬁgnbpxylwrﬁcrfb§ ch lgrq; ergplagnidei d 100 4' - {

168 23&@%#{1&@&3@1@0@) éﬂéﬁ Car tﬂﬂ]-blgﬁ%-@l’-h}carboxyhc acid [4-(1,1-
( 4dmxbplhﬂhbd&*é*-yhloﬂicquolh)l-élaydIMylpﬂheﬁy}]-a{miﬂe _

162(} YN ”S{aﬂgc'a}bon(y ) 382 O e A A o AR oY 1
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

165 5'-(2-Cyclohexyl-acetylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

166 5'-(2-Cyclopentyl-acetylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

167 5'-(Cyclopentanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

168 3'-(Cyclopropanecarbonyl-amino)-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

169 3'-(Cyclobutanecarbonyl-amino)-biphenyl-4-carboxylic acid [4~(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

170 Tetrahydro-pyran-4-carboxylic acid {4'-[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenylcarbamoyl]-6-methyl-biphenyl-3-yl}-amide

171 2'-Methyl-5'-(2-tetrahydro-pyran-4-yl-acetylamino)-biphenyl-4-carboxylic acid
[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
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bi phenyl - 3- car boxylic acid
(4- mor phol i n-4-yl - phenyl ) -am de 15 102
wd 20070270 met hyl am no- et hyl am no) - et hyl ] - 6- neP¢y/IGBRINEI03469
enyl - 3-carboxylic acid 38
(4-nor phol i n-4-yl - phenyl ) -am de 103
4' - (3- Brono- benzoyl am no) - 6- net hyl - bi phenyl - 3- car boxyl
172 ¢ 3'e§iydloprepaneqakizsiny ramihoy{2; %ﬂhn@h}’l—biphajgl—&&drboxylic acid [4-

3_ Hy ﬂ-{ggﬁ%fﬂm &‘%lﬁ%ﬁgﬁémﬁw 4(/?,’ -phenyl] amide

173)hgnmbﬁgl-ba[rqwﬂlﬂu&bﬂe@l?yby&opf mﬁ&a\rﬂ&lﬁ amno blphen 1-4-

(2- Benzoy| am no- acefylanino) - 6- i phenyl -3 ca

r bea(poxsdlcea@mo[%(zl 1-diox ol tAnthelaZ6 ﬂutpmelmbol)n-émlmeth]lb@henyl]
e(3 Chl or o- phenyl ) - acet yl ami no] - 6- met hyl - bi pheny!

-3 carboxylic acid (4- norpholin-4-yl- phenyl ) -am de 25

17403’ -[(1-Cyano- cyclopropanecarbonyl -amino]-2'-methyl-biphenyl-4-carboxylic acid
{:? Met hOXﬂ benzoyl am no) - 6- net hyl - bi phenyl - 3 car box
yI lakdipxe a%choﬁoﬁhlﬁmr@ollpﬁeﬂme}hymltf@y fogde

17%6 Rl Eﬁlrke[(fl Pge@ﬁ%%gﬁo?&ﬁéﬁécglfbonﬁlg r%r/rflnqd]r%phenyIA ~carboxylic
amax;ld 14 Iold P?mmkllﬁmb&z?*]g?‘n-thm;mbgphma# ylmethyl)—pthyl] amide
X z - 6- - -
176 54y oA Gl PAosg ey SO Srpo e 860 (11
4' dloRo 41&15&%&6%0&6%%@@1&@%& mhpmlanﬁa@hen% 3-ca

rboxylic acid ( ol i N-4-yl-"phenyl) - am de

179 0@h203e MTWVAIGBQ@GEF o4k dioxa4 lamhda*6*-thiomorpholin-4-

By D B BRSPS )
1781 5'((3 @ﬁﬂdspﬂsyylmetzjmlam Z'Qﬁetﬁylﬂﬁf)lliéﬁlyl hld@ﬁfb&ghc i€ p4-PRX-
ylic acid ( phol i n- 4-yl - phenyl ) -am de
4' d’@@?éﬂ%ﬁ‘?@pQ’Fré}éa‘mamhylm'érﬁ%ﬂw@mh%ﬂﬂnmﬂ@ﬁ phenyl 3-¢C
178" BRIEAeS. @abt&ﬁlé aolf2ARRN, Rafbsd BREIHG 1RBhHibiA-4-
[ 2yhmlﬁm)-pﬁénﬂ@fmmm-lrﬂwf‘yl%bhplﬁhﬁlmf-b'l}aﬁﬁﬁlﬁoy| ) -
16, S Seuiminty  vadibPaheabs-osromalingeid b-hi s immbi s
Xyﬁh&n@ﬁohghﬂ A-ylmethyl)-phenyl]-amide
181 5'-(2-Ethyl-butyrylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
182 5'-Butyrylamino-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide
183 5'-Isobutyrylamino-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide |
184 5'-(2,2-Dimethyl-propionylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
185 5'-(Cyclopropanecarbonyl-amino)-2'-trifluoromethoxy-biphenyl-4-carboxylic acid
[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
186 5'-(Cyclopropanecarbonyl-amino)-2'-methoxy-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
187 5'-(Cyclohexanecarbonyl-amino)-2'-methoxy-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
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10 nor phol i n-4-yl - phenyl ) -am de 116
4' - (3- Met hoxy-benzoyl am no) - 2' - net hyl - bi phenyl - 3- car bo
wogtoro3eaei d (4- norpholin-4-yl-phenyl)-an de 1BGT/GB2006/003469
4' - (4- Di net hyl am nonet hyl - B8nzoyl anmi no) - 6- et hyl - bi phe
nyl - 3-carboxylic acid (4-norpholin-4-yl-phenyl)-am de
15 118
188 6 -SivEd-Fihyl-atreido)-2Aroregtipdibipheny lyd-narbhyylideeid dy(lamiliosd~ bi ph

| -3: N i,d .
(P E 8 I SolpRo Bt amety R phgny gmide
6 b 3
1896-5M3-lrytloHexyi ﬁram??m@irgélgylﬁo%eﬁﬁﬁwbﬁg%gd gllm 312&1){)52;8
.a{t{l

-carboxylic aci
Bilpl o5 hiomardalid ety Acnsnsdl-apiide (1, 1- di oxo- 1
190! @%ﬂl ﬁ]g% ?n}@)ﬁcﬂ%@%ﬂo)“&pﬁ&yl -4-carboxylic acid [4-(1,1-dioxo-
3 1[la(xﬁbdm6’pttﬁbmnrp&ohh~4ghﬁmiyl)-mﬁl¢qanﬁ&e1

3 4' d|c rboxyl.i c ac

6 we’?ﬂiy*?ﬁg.&%‘ﬁ"e“ﬁw@%@ v grrngég%iypﬂéenggpaﬁ% 122

1924'5-(Cyeigliex dnatabooylathianh A atiftioromethoxy-biphenyl-4-carboxylic acid

; T{l Zg? rf@'?)%, laglgfl%‘lé)le thwﬁ)%?l? qgng é@e%ﬂgllg p%wnyl] amide

1936'2NF,‘11M6 'Sbg I%ﬁé‘)la:n@@a%Grﬂﬂ-%ﬁﬁﬁlﬂzﬁiﬁﬂeﬁyﬁ@cgrboxyhc acid [4-(1,1-

di oxo-1 | an®

t Ml@mldpmbﬂa*r@*4h@nmph1¥m)4-pmwl]-ph¢ny&]eqmlde

1946 Q@L@ﬁy 3L ?CB/ §Z/ la%égirdbogylc%rpgl(g;(b phgmgl -4- c(:]arboxyllo acid [4-(1,1-
4' &éi&ll@ﬂqbdam*qnmmmad‘ §ﬁnethyl)-phenyl] amlde
t hi onor phol i n- 3 phenyl ]

1953.%- (@m19bdﬁw9@bpwla@m120)y Tmthx/lrlalphealaﬂ d@prb%yhez@ld [4-(1,1-

2 &ﬁ&ﬁ%@gﬁg@oxo o'r@ &?{glﬁ’&}‘f% bfierBH-shide
196t Hi -l gieabnevarboyly rehing)-piphbeyiyd-¢arbor ydie Jacid [4-(1,1-dioxo-
o hand B R kA Ve Ry anii s o

1974 ) f(1fr-Ldado1 - ﬁéﬁirﬁb)lrﬁéﬁ)?ﬁﬁ%ethlyl blphen 1 4 -carboxylic acid [4-(1,1-

t hi onor phol i n-4-yl met

en
*Il%mlﬂﬁmhda&ﬁ*ethmo)tp@hndfbyln\mgﬂ 17¢Iof3]19mme

198P%@E§$ e 034€afn1%c:)3)2m:e[t§ylé% gbeﬂwl-b&phggylf-carboxyhc acid [4-

4 (1 ili&ioﬁd-llbnﬂjd@*@‘ tlndxﬂdl’?ﬂﬂm—@-’ylmethyl)-phenyl] -amide
onor phol i n-4-yl met hy

199{ [52{((3§h1p¥ﬁ Wﬁlmnq)rryetbyl&ﬂh]?Qla/}lwhgf@yyelﬂzsarboxyhc acid [4-
T R

200 5' {[1-Hydroxymethyl-2- (3H-imidazol—4—yl)-ethylamino]-methyl}-2'-methy1-
biphenyl-4-carboxylic acid [4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-
ylmethyl)-phenyl}-amide

201 5'-[(1H-Indazol-6-ylamino)-methyl]-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

202 5'-(4-Chloro-benzenesulfonylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-
(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

203 2'-Methyl-5'-(6-morpholin-4-yl-pyridine-3-sulfonylamino)-biphenyl-4-carboxylic
acid [4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
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5 [4-(1, 1-di oxo- |

| ambda* 6*-t hi onor phol i n-4-yl net hyl ) - phenyl ] -am de 129
wW@200208bt bi phenyl -3, 4" - di carboxylic acid PCT/GB2006/003469

bis-{[4-(1, 1-di oxo-1 |anbdaf) 6*-

t hi onor phol i n-4-yl met hyl ) - phenyl ] -am de} 130

6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
2043-i’[’((ﬂ-@ilmtthmphmeﬂbsmfmryjd@m@)ﬁ'dn@thﬂ-blphenyl 4-carboxylic acid

{e[n[éfq(i ﬁé#odi i(axrilﬁiag T ?;rg;rpilmuggo yl#x t?ll henylﬁ-am1 ¢ ')-ph
2054 5«%&%&@@@% a;zjaﬁaiékolaﬁlynq) n%thﬂ%qénéhylbwaﬁsyﬁr&cfd [4-

arboxyl’i c aci d i 0X0

* - {li-digsed lronbda™ @ lmom}abyn-ﬁnémyth]yl)alheuﬂ] -pgide

200, SO BRE AL AP AL R0 b R o 2 By i 1o
; (unl dmmds-nlwﬂlbda*é* ﬂhcbfﬁb@hb])ln—lﬂ%‘iiﬂhbl) d;lﬂighmaﬂ;ﬁ@e

ran- 2- carbox aci d
207| aﬁﬂga-gscg)xon il b @w@,}agﬁl l) me hyl blphenyl -4-carboxylic acid [4-

y| Tol itk SR GRS Y Y1) - am
208" 6-VretivBitighenybg i zdighrbox yie)acil 3- anyb;;jdamMJ {{B(Xar bo

xych?tgwgm ; F’ﬁhﬁfcl i d )H%F?élﬂ)ﬁ@?\%? -ani de 135

2092 l?ﬁ@ﬁ b){daﬁ%&(?igg thl 18- (§ chﬂ)‘r& @El%léékﬁa?mc%@j lmethyl-biphenyl-3-yl]-

trﬁmﬂdor phol i n- 4-yl rret hyI ) phenyl ] - ami de}

) 36 .
210 q\/&%rlt] HTP%D bﬂwlalg}/n&)rf al?eg%pﬂ%@mnyﬁll geﬁ%axihc ac{l(f gth( este:{
21r dS'QKIBroﬂqol- 4fiino)-2'-methyl-biphenyl-4- carboxyhc acid (1H-indazol-6-

th| omor hol i n-4-yl met hyl ) - phenyl | - am de}
phol i n-4-yl - phenyl ) -am de] 137

2126 4"’?% 3%% B'B%g%(}){ 1%' %%g@gi—?ﬁﬁgﬁ}hﬁ-@a%&yﬁc acid (4-oxazol-5-yl-

thp}mﬁplr)fahnﬂe n-4-yl met hyl ) - phenyl ] - am de}

21%. %gPéq%e%]XO g‘%/i{)’lrlm Ilﬁ[gd&%}nﬂ@g%f %ll ] ggxaoylge-met%yl-blphenyl-

4" 3{1}4mlige 1- di oxo-1 lanbda* 6*-
t hi orror phol i n- 4-yl met hyl ) - phenyl ]-am de}
2143 - TH-Py(@oktdrgarbaxWicdicok®-pethel-#'eBrm&hyl-benzylcarbamoyl)-

yl%gﬁhew[#%am@jee} 3129 di carboxylic acid

2194 N{[BMéﬂayﬂ-él'CtBQﬁ&hﬁ @alﬁamoyl -b1pheny1 -3-yl]-isonicotinamide
t hi onor phol i n-4-y } heny

2163, ?((@yflszp@pm}qcmbam anzzmy anethyl mhwlaﬁ}ﬁa@equllq@md 3-chloro-
& phenyl -3, 4" -di carboxylic acid
Q%J(ni 1-di oxo-1 | anbda*6*-
217t M'Q@@élpbmpamcérbphyﬁirhm@ 2 phethyl-bipasaydei}carboxylic acid 4-(4-
ém)r phol i ne- 4-car bonyl )- phenyl]-am de} WO
zd@w RIPSTEZinCiry DEEOBEPDB9469

218 5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (4-

[1,2,4]triazol-1-yl-phenyl)-amide

219 5'-(Cyclohexanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (4~
[1,2,4]triazol-1-yl-phenyl)-amide

220 5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid [4-(3-
ethyl-2,6-dioxo-piperidin-3-yl)-phenyl]-amide
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36 141 6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
4'-{[4-(1, 1-di oxo-I | anbda* 6* -

wao kaoawsr7phol i n- 4-yl met hyl ) - phenyl ] - am de} PCT/GB2006/003469

3-[ (4- net hyl car banoyl - phenyl) - am de] 142
6 Met hyl - bi phenyl -3, 4" -di carboxylic acid
é (4-di met hyl car banoyl - phenyl ) 5 am de]
2214 S{Cyclohexenetiadhonyl- ammajﬁkmeﬂwbbxpﬂnenﬁmbarhemmamt[w)

PR 4R eri S 320 phensPmnigh 1 ¢ aci o
2224 5'-{(C§‘<316Hexkn&iaﬂ?ﬂﬁ Lath am@ 1-biphenyl-4- carboxyllc acld (4-
th| .onor phol i n- 4 rret hy phenyl ] am de} 3-[(5- -[

1, Hmef amaz@v Qhew;) anade de] 144

2236- ﬂvﬁlgé’l%%ﬁ?% %‘réénfll i ﬁggjaiqg&ﬁg%%bﬁen%ﬂélgcarboxylic acid (4-

t rdlmﬂmyiﬂmhomet&y}fphmlyb)drmd@henyl ] - am de}
28, o S PO BPeE PO E- g EAPHBXD PP B bORc acd (-

mﬁ»érﬁhﬁ i. ﬁméthgﬁsh%%&)am@@* 6* -

t hi onor phaol i n - phenyl ] - am de}
2253 Q{Gyﬁepmpanacafoonylmheﬁz 'whythplabigkdnyl-#4@rboxylic acid (3-

bi ph 3, 4.-d boxyl i id
R D
2260“593(@ élbm@ﬂ@caﬁa ghmama,whﬁllew Hiph Eﬂg@tmmoﬁm%% d@am
de} 147 i phenyl dic oxylic "acid

3@9@@%6&%& éhemyl){qrmdel 1-di oxo- 1 | anbda* 6*

27 AL B B s G i o

3- p}ymlhdﬁﬁmy}théthylckﬁleﬁy}){ahﬂde{l 1- d| oxo- 1 | anbda*
6* -t hi onor phol i n- Eyenyl ] -am de} 20 149

228 équl@I@PW%fﬁ%ﬂca@F@% o higpoenyl fswrymybe pd i1 -

4-
Jﬂn%%ja*n—(l ]yl%wﬁll%?ﬂ%ng:l) amlflleyl nmet hyl ) - benzam de 150
229N- if -5Cy<(1®mbmteexxbnﬂxdmﬂnmyﬂ'-mﬁhmbblpﬁénymcmdaydoxbhp bedy4- 4

Wﬂ?ﬁ)’&' %‘Fhﬁfi(ﬁh%yll}e‘f’ﬂ@g?* benzani de 151

2304 5’I(éy&1&pr$p@le@%1%oﬁﬂfladmﬁ6 -2'-methyl-biphenyl-4-carboxylic acid (4-
hi onor phol i n-4-yl met’hyl ) - benzoyl am no] - 6= 25

nmmﬂldm-bb{hwhylanh@aﬂb@@d& c acid
23 1%"3?%@?%@@&@%5@/0832%' -é -mglhy? b1p%eny1—4 -carboxylic acid (4-

. {4‘s,o){aéoléiyﬂplebn919cmﬂnuanbda* 6*-thi ormrphol i n-4-
yl ret hyl ) - phenyl car banoyl ] - 6- net h hen | - d}
232 aﬁh(@ Iq! amﬁa@lwnz -SEI9ney ety kbi enyl carboxyhc acid (4-

4 vk da*6* -t hi onor phol i n- 4-
r¥e ‘ﬁ‘ L EhoY: ?dayrjmyl _6-net hyl - bi phenyl -3 -yl}
233 aHnrateZ carboxyhc acid [4'-(1H- 1ndol 6-ylcarbamoyl)-6-methyl-biphenyl-3-yl]-

amide,

234 (R)-Piperidine-2-carboxylic acid (4’-{4-[4-(propane-1-sulfonyl)-piperazin-1-
ylmethyl]-phenylcarbamoyl}-6-trifluoromethoxy-biphenyl-3-yl)-amide,

235 5’-(3-Cyclohexyl-ureido)-2’-trifluoromethoxy-biphenyl-4-carboxylic acid [4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-phenyl]-amide

236 (S)-Pyrrolidine-2-carboxylic acid (4°- {4-[4-(propane-1-sulfonyl)-piperazin-1-
ylmethyl]-phenylcarbamoyl}-6-trifluoromethoxy-biphenyl-3 -yb-amide
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5' - (4- Brono- benzoyl am no) - 2' - net hyl - bi phenyl - 4- car boxy
wo p@7msi7en [ 4- (1, 1-di oxo- | | anbda* 6 PCT/GB2006/003469
*-t hi onor phol i n-4-yl et hyl )42phenyl] -am de 155
Thi ophene- 2- car boxylic acid
23%/4 4- (1, 1-di oxo-I | anbda*6*-t hi onor phol i n- 4-

loprcmaemrlmwbmamym trifhuorembthbxpbiphemylt4-Garbgatylic

07/ 31 CI/ GBZO 6/,003469 . 37156
B B Ry D R T e RS P g e ny
239 ) -SDMB)‘idﬁ&tilaﬁ’BNkﬁlrc aﬁrcr@tqyl[wpﬁb@mi-s@lfoﬂﬁ) -piperazin-1-
nlcotlnamde 157 1-Met hyl -1 Hpyrrol e-2-carboxylic

achHle{ hyl]-phenylparbagpoglt - m%@ae oxy-biphensdripyip-amide.
23d {l\lfétl}[}h }%g}ﬁl%e ﬁiggﬁ%;&lﬁ{ 5’01(??@44]-(4 rgetﬂgﬁégﬁ fonkyl-%lpe 1n- -
5' ylreiinlepiexsleadamogljyd-tridliorumetRoxyabiphatlyl-Bihanyde 4- ca

240 bi Xéln%g%\a%ﬂo-gcéwlﬁ@pﬁs;Z?E‘ﬁﬂ%gﬁﬂethog?n’i)&glqw—carboxyhc acid
7 Ry RN f BBkl Bl -\ 4 - (4

t
241p hEH §4~’{[re-l(g-zl\]cI)é:thanﬁsmlﬁmyﬂ-IPWkazm-Zla-y-hdethm)ﬂﬂaenﬂﬁe&bamoyl] 6-

2' -Meth (,4- et bj |- 4- b
o1 PR oy PR Sc RO B e S SROBRIoGHE pho
247 i5r= (@}Midﬁ@iaﬂ%bérb&ﬁ@-@ﬁhﬂm) Ziffhé{ﬁyll@iﬁhenyl -4-carboxylic acid {4-[2-

Di oxo-I'l anb

6*(1£ lhﬂ@ﬁmlﬁﬂmMaﬁ@'&ﬂy@mmhyln) 4béh2tbyl]aﬂﬂﬁnﬂ} -aptide
2431[19 4> W?yiﬁlgpogb)%gyﬁafbo#,g g&gﬁ tzhﬁ 1¢ %FPJ}enﬂl éhcarboxyhc acid [4-(4-

yI lﬁlﬁbimel-]) sylfeRbiperaain- d@'hﬁétﬁyl)—phenyl] amide
(thoonIanb hi onor p hoI|n402K/ }é
24‘be%zMyt aﬁyﬁo](‘l@orphfémr(’et/hphlmw spHemgYL-binbspy 94rbex i€ dacid
3-
5 U EoRE TR 6o i opholin dipethyahepyllomide |
2450 a2 bemoxy—Saﬂﬂ-mdr}dhc(lm 4lyl ﬁh@yﬂulfﬂmbﬂbdh@ﬂiénﬁ*ﬂf carboxyhc acid

@Vn%‘ ho“]E?f@’&i’ﬂ{]?g ll)a‘/ﬂﬁﬁ@yﬁjiheﬂg ded%?ghenyl 4-c

24@VPOM¥{HOQK$CJ(ﬂn[o4pI{ohn14 yﬁi)ﬂ%ﬁ?lsuﬂfaﬁa@ Biphe 1 4- carboxyhc acid

t hi onor phol i n-4-yl meth am'de
5' [A¢@- r@ynmv@r?esqlfonabpmytaamha)m yl henpill- Mmp]henyl 4- car

Oy, 4 X
2P O el RR Okl Ry PR hish JRO Rk hpsnyatscarbonyic cid
5' H@- cﬁ%tfeﬂ@mnhmbyla@gemmm ety pmﬂmmedghenyl 4-ca
rOXMamd [ 4- - dioxo- 1 |anb
248 thr S cH 1(4-3?104191%1%4 M&zpl}myﬁe}fympyb—bmf@@yli%varboxyhc acid
( 3 : phenyl -4-c
ar%‘ @Y g o %ﬁftﬁ@ ?&%Yazm fnyﬂﬁéthgl) pﬂgﬁﬁ]y binfde
249 2’- Chloro 5’-(cyclohexanecarbonyl-amino)-biphenyl-4-carboxylic acid [4-(4-
methyl-piperazin-1-ylmethyl)-phenyl]-amide
250 (R)-Pyrrolidine-2-carboxylic acid {6-chloro-4’-[4-(4-methanesuifonyl-piperazin-
1-ylmethyl)-phenylcarbamoyl]-biphenyl-3-yl}-amide
251 (R)-Piperidine-2-carboxylic acid {6-chloro-4’-[4-(4-(propane-1-sulfonyl)-
piperazin-1-ylmethyl)-phenylcarbamoyl]-biphenyl-3-yl} -amide
252  2’-Chloro-5’-(2-methylamino-acetylamino)-biphenyl-4-carboxylic acid [4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-phenyl]-amide
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di oxo- | | anbda*6*-t hi onor phol i n-4-yl net hyl ) - phenyl ] -am

W@ 2001681791 PCT/GB2006/003469
3' - (Cycl opr opanecar bonyl - a3no) - bi phenyl - 4- car boxylic
acid [4-(1, 1-dioxo- | |anbda*

6* - t hi onor phol i n-4-yl net hyl ) - phenyl ] -am de 169
2533 2’¢Chlerob dianstaend myreidabipbynydidptreborylid acidr {dedy(bropane-1-

é“?fﬁkglpr% %‘ff‘x‘yi“‘yﬁl*‘xgtrﬁtﬂwl} BREAS | 1- ani de 30 170

zszfr et ngcglhlmgf 5= @y@@mhéxﬁatra@&ybipﬁe@qmdca%xyﬂléaéla (4=[4L (Brcpade-2-
a a* *

t ubieBYmincraring] pimeatylliphepyiérdmidar banoyl | - 6- met hyl - bi

-3l b -
2553@%%1{118%4 éé-— C(}%m hg}%(l—]%glg 2 _blgh?rgr%'ﬂzﬁaﬂi’o gcl:lgtagl &t no) - bi p
h e(ﬂylimethxdmlfamqylmmemmdl -ylidethil) Jphdnyd}«afrhdiea rrb da*

25@0@—&?%@? : %r@i%\dg}; oyt )éjpoi}](g (l;é%m{ﬁl {4-methanesulfonyl-

3" pif éﬂﬁhqp{rlﬁ%ﬁﬁfﬁﬁé?@ﬂ ydmﬁ@? il‘s‘ g@)?-ol_%loﬂ’)hogmt L MheRy 1R Bie] -

4-carboxylic acid
251 a@rmhcse‘y-blphwaiﬂﬁdhqarbodcyyt rasich $4[{4-piloephplih-dayli plengljamide]

2' 1 | It 5' = . . .
TGP RR e P PaERe Pty T
258 bﬁwmgrlﬁph@@! Bax\idagbAg1i6l adid 3([%4%1&%@1& =4-yl-phenyl)- amlde]

| ai nbda* t hi om)rphol i n-4-yl met hyl am de
174 -({4-[4-(propane-2-sulfonyl)-piperazin-1-ylmet ylfphenyl} am1de)

256, 6 MARGUAIBRAXEOPLABRNSS L RORU LA Bl s hIbY
i aiﬂbeiailﬁ*1=tyhn@lfmr)@*h6ﬂlymamdé} 'Beﬂ(myrh@rpmw}pmﬂy@%ﬂﬁé]
2' - Vet hyl - cycl opr.gpanecar bonyl ) - am no

264 p@fMﬁﬂPo’W @alﬂ%’é&?i“l @ma&?ﬂxérhf geifl 3-[(4-medind ohopho bitiod

b

artm»dy)lc aC|d [4 (1 1- dioxo-1 | anbda* 6*

260 hIRReBa ehet b ey Al i) dr tembig

6* thidrhdBARERASN L phedyl]-amide} 4’-{[4-(4-methyl-piperazin-1-yl)-phenyl
yl met h I‘P) pheny):_lglgr f']\m)yl ]} {rget(hyl b}{g)peny - 3- }9”} Y]
deamifl

262,05 U AR A G AR R R ok oo

6* ﬂﬁdih@p‘ﬁdilﬁh@lyﬂrﬁctﬁywpmeﬁﬁy%tdﬁ}l &n {{h](ﬁl&ﬂ&tﬂﬁleéxﬂ&nyl—plp erazin-
Thlazole carboxyllc acid {4'-[4-(1, 1-di oxo-1 | anbda*
6* ‘B’Hp%fhﬂ)'yﬁhﬁﬂﬂhml eyl met hyl ) - phenyl car banoy| ]

2635 6. @g(%}}ﬁlb aﬁ:lleﬂgpgw ati}bé}(y% F{ﬁ[ﬁg(gu%ane 1- sulfonyl?pdperazin—

oxyli1c
[ 41-@hnéthyﬂ1]-q»hmyl}—lamnﬂtd3*[64-morphohn—4 yl-phenyl)- amlde]

2611 héi (()ﬂl?org q)l}')ﬂerr]lyldf?,yl gr%%xgrhcp amgy& ][(3aH1]10ro 4-morpholin-4-yl-phenyl)-
amide] 4’-({4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-phenyl}-amide)
265 6-Chloro-biphenyl-3,4’-dicarboxylic acid 3-{[4-(4-methanesulfonyl-piperazin-1-
ylmethyl)-phenyl]-amide} 4’-[(4-morpholin-4-yl-phenyl)-amide]
and pharmaceutically acceptable salts thereof.
The compounds of formula (I) may be prepared by analogy with known

methods. For example, they can be prepared by the following reactions:
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20 181
-(2-Ethyl -butyryl am no) - 2' - et hyl - bi phenyl - 4- car boxy
wo p@7msi7eh [ 4- (1, 1-di oxo 1 | anbda* 6* PCT/GB2006/003469
-t hi onor phol i n- 4-yl net hyl ) 4phenyl] -am de 182
5' Butyrylanino 2' - met hyl - bi phenyl - 4-carboxylic acid
[4-(1, 1-dioxo-1 | anbda* 6*-
BAOW net hyl ) - phen

X 183

L obut yl am no-2' - net hyl - -4-carboxylic
(L] 4- (1)1-dioxo 25 1 | anbdf* 6* (Ro)n scheme (1)
- t hi\qnor ppol i n- 4-yhnet hyl ) - p m de 184

- met hyl - bi phenyl -
carboxy ic acid [4-(1,1- dioxo-1 |lanbda* 6 *
-t hi omay phol i n-4-yl met hyl ) - phenyl] -am de 185

- (Cycl opropanecar bonyl -am no)-2' -trifl uoromet hoxy-b
phenyl - 4- carboxylic acid [4-(1,1-di oxo-1l anbda*
6*-thionDrphoIin-4-y|nethyl)-phenyl]-anide 30 186

- (Cycl opr opanecar bonyl - am no) - 2' - met hoxy- bi phenyl -

carboxyllc acid [4-(1,1- dioxo-1 | anbda} 6*

-thi -4-yl et hyl) - phe e 187

5' - (Cycl ohgxanecar bonyl - hoxy blphenyl
Mooyl i c acid [4- (1, 1- dioxo dRalg denw(z)

-t hi [in-4-yl methyl)- am de WO

5'-(3-H hyl -ureido)-2"-nethyl -bi phenyl - 4-carboxylic

acid [4¢(1, 1-di oxo-

Ianbda*6*-thionnrpho|in-4-y|nethyl)-phenyl]-anide 189
-(3- Cyclohexyl urei do) - 2' - met hyl - bi phenyl - 4- car boxy|

o A S 0 T P e
res@ctlmyh—éﬂ -R50F {R-Ramh@empfk d‘ﬂ)R@htﬂﬂQ)aré)aMmyﬁ adoveaohayd Y
i C aci

rep S A T oA DT P Ryt siadPrcpisehyimyesdnmisid o
moretivé Q{ ®, peyane Rﬁ‘%ﬁ?ﬁﬁ}){ﬂe 2Rt gl)ouﬁs of éa‘r@fc?clm K€ P¥upét- ca

rboxylic acid |4 di oxo-
*-t Ehmmwpbhg Nantldnsye‘lhmhly kohepiee (1)l apd @)nadé)ebﬁizcted by known

o MRS M B Pl RGPl
reflak - Thé @hﬁﬁfri@hﬂétbﬂalﬁrué@dﬂﬁtséh&ﬁes el by @f@kﬂ@wﬁ%@mpounds or can

2' -Chl oro-5'-(cycl ohexanecar bonyl - an1no) bi phenyl - 4- ca
be plﬁqui p¥ aa«'épab/ b kpown mfithpds- | | anb da* 6 *

-t | t .
R S B e R
andafob conplettinganoidti¢sA-A-R; dnd B-Bx% dntd ottrirhdicticd set out in the

*-thio hol i n-4-yl net hyl en m de
deﬁmttlons r}'OApR] and -B -R4¥ are kno%vn)to F%hose%f ]sklll in the art. By way of

example, some representative techniques are set out below.



15 195
5' - (Cycl obut anecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca
WO bwggsi7er acid [4-(1,1- dioxo- | Ianbda* 6 PCT/GB2006/003469
*-t hi onor phol i n- 4-yl et hyl )45henyl] -am de 196
3' - (Cycl obexanecar bonyl - am no) - bi phenyl - 4-car boxyl i c
acid [4-(1,1-dioxo- 1llanbda* 6*
amplepeityzinkl Couplinglreastiny) ) - phenyl ] -am de 197
5' -[(1H I ndazol - 6-yl am no) - net hyl | - 2' - net hyl - bi phenyl g,

r4-carboxylig acid l4-(1,ﬁ- 20 R R
| | anb *~Bhi onor | nB4- vl Bbhenyl ] -
|de o8
A1 (3- Br ono>~pHenyl anmi no) hyl]-2'"- yl - bi phenyl
-tarboxylic acid [4- (1,1-dioxo-IIanbda*
6% hi ormor photPA®4- yI met hyN§= phenyl ] - af &% 199 NHBoc

ay [ (3- Chl oro-genzyl am no)~yret hyl ] - 2' - get hyl - bi pheny
iékarboxylic égfd [4- (1 ¥pdioxo-llanégg* ka
6*-t hi onor phol i n-4-yl met hyl ) - phenyl ] -am de 25 200 5' -
{[ 1- Blydr oxynet hyl - 2- (3Hi m dazol - 4-yl) - et hyl am no] - net
2' -nmet hyl - bi phenyl - 4-carboxylic acid

[ 4401T- di gxo- 1 | anbda* 6* -t hi oror phol i n-4- yl net hyl)
phdnyl J - arffe 201

4-caghgwylic acid [4-(1,1- dioxo-1 lanb da* 6
*-t hi onor phol i n-4-yl net hyl ) - phenyl] -am de 30 202
5' - (4- Chl or o- benzenesul f onyl am no) - 2' - met hyl - bi phenyl -
4- carboxyligquacid [4-

; qTé FBRol i n- 4

(1, 1- dfOX® mbda* 6* - e
]- m di D3
;‘ 75" (6- mpPpST I 4- y I - PPN e -sul fonyTY

0 -kﬁ phenyl-4-carbo&%5ic acid [4-(1, 1-di oxo-1I B
| Anbda* 6* - t hi onor phol'i n- 4- yl met hyl Yphenyl | - ani #e” WoH
007/031791 PCT/ GB2006/ 003469 40 204

5' +£y5- Chl or o- t hi ophen -sul fonyl am pg) - 2' - met hyl 4bi ph

enép-4-carboxylic aci32? ) (9

[4- (1, 1di oxo- 11anbda*6*-t hi onor phol i n- 4-yl net hyl ) - phen

yl]-amde 205 5':(5- | opr opy -

1,2T ngiaaséga_ml@l Ffu%g@rﬁﬁmy%ﬁ@%tsﬁm be govplpd Bydsr stendard
corftidhs[(Geslutn darlbOAOardd SRR catalyst in aqueous DME at reflux) to

6*-t hi onor phol i n-4-yl net hyl') - phényl ] -am de 5 206
proyide(Gaudyhsr of diwgtse biphenyl cores. These may have two carbonyl
ﬁnég%aa‘h]lﬁgé‘, A9532806 Bimblidnafitiel 5! SN e RS EY. s8mE B ORXH fén
the]éelrelgtgﬂn@ >éf2>50 %ﬂo@ﬁ%‘v@ tok tHe@aRs PHErbvify, 4-sMbdtwidny bn the@smbtic
M -’ am e (1 2, (15 22 b h
ring is qither showmogsy 1C ot "D 4nd iR nagitsl Rasupptjtuents prstsipplyishpwa as
‘ngl-4-carboxylic acid [4 (1, 1 -dioxo- | |anbda*

*-thi onor phol i n-4-yl net hyl ) - phenyl ] -ani de 208

6- Met hyl - bi phenyl - 3, 4' - di car boxylic acid

3-cycl opropyl am de 4' - {[4-(2-




10

10 di et hyl am no- et hyl car banoyl ) - phenyl ] - am de} 209
Fur an- 2- carboxylic acid
wQ 200703t7¢hl or o- benzyl car banoyl ) - 6- net hyl - bi phePgT/6B20pk}003469
- am de 210 46
5'-tert-Butoxycarbonyl am no-2' - met hyl - bi phenyl - 4- car bo
xylic acid ethyl ester 211
- (4- Brono- benzoyLani i Ro) - 2' - net hyl - bi pheny gar box

yIic acid (1H i ng# 6- 15 yl)-am de 212
- (4- Br or®- benzg no) - 2' - met hyl Rbj phe car boxy
IlcaC|d NBxpZolxe<yl - phenyl) - arg ,
Thlophene|2 caf boxylic acid
[4'"-(I HinNndgzal - 6-yl car banoyl ) - 6- metNay#~ bi phenyl -

3-yl]-am de |20 214 1H Pyrazol e-4-carbpxylic acid
[ 6- et hyl -4'c (3 -net hyl - benzyl carbanmayl ) - bi phenyl -
-yl] -am de 215
N-[ GeatiBYdf 4' -Ay/B1met hyl - benzyl car bamayg)/bi phenyl - 3-y
I]-|son|cot|nan1de 216

- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -
ar boxylic acid 3-chloroy benzyl am de 25 217

- (Cycl opropaneg? | -am no) - 2" - nethyl-o/¢ epyt - 4- ¢
arboxyllc mC|d 4- et hyl - pi p eraﬁln

- (Cycl ofr opapecar bonyl am no)-2' - - bi phenyl -
arboxyllc aCj £ 2,4]triazol -1yl - ghenyl ) - am de
219

- (Cycl ohexgnecar bonyl - am no) - 2' - et hyl - bi phenyl - 4-ca
rboxyl ic acid (4- 30 [1,2,4]triazol - 1Nyl phenyl ) - am de

220 Productof:  C/D1 _ C/D2/3 .

5' - (Cycl opropanecar bonyl - am no) - 2' - met hyl - bi phenyl -
arboxylic acid [4-(3-

et hyl - 2, 6- di oxo- .«- i di n-3-yl)-phenyl]-am de WO

2007/ 031791 PCT/ i/ 003469 41 221

5 -(Cycl oh <! -am no) - 2' - net hyl - bi phenyl - 4-ca

et hyl - 2, 6-]di oxQ- pi perl di n- 3-yl) - phenyl ] - am de 222
- (Cycpohexadtecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-ca
rboxylic acid (4 dinmethyl am nonet hyl - phenyl)-am de 5

223
cI o pan rbonyl - am no) - 2' - met hyl - bi phenyl -
arbo JP (3 ?%P

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
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 described above to give the final

compounds shown below.



di met hyl am nonet hyl - phenyl ) - am de 224
- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -
w@eonyl7dr acid (2- piperidin-1-yl nmethyl - phenyPQFaBR@e/003469
225 47
- (Cycl opr opanecar bonyl - am no) - 2' - met hyl - bi phenyl -
arboxylic acid (3 10 di net hyl am nonet hyl - phenyl ) - am de

226 NHCOR' CONHR'
5 - (Oycl ohe fbonyl - ani no) - 2' - net hyl - bi phefy| 3¢ ca

rboxiRic ac fl- nor phol i n-4-yl net hyl R
227
5" - (
r boxy
15 228

- (CSycopRpanecar bonyl - am no) - 2' - met hy CGNEHReny! -
arboxylic acid (4- piperidin-1-ylnethyl-phenyl)-am de
229

- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -
arboxylic acid (4- piperidin-21-ylnethyl-phenyl)-am de
230 NHCO

R'
(CycIOpr¢c >car bonyl - am no) - 2' - net hyl -
(14 20
) t hyl - phenyl ) -am de 23

dhexanecar bonyl - am no)-2' - et h
g~aci d (4- isoxazol -5-yl-phenyl)

-4-ca
l)-am de

ghexanecar bonyl - am no)-2' -met h
acid (4 pyrrolidin-21-yl net hyl ~phe?

rboxyl cord (4- hydroxynethyl-phenyl)-
Fur an-gr-:{car boxylic acid NHCOR"

-(1H i ndol - 6-yl car banoyl ) - 6- et hyl - bi phenyl - 3-yl ] -
am de, 234 (R)-Piperidine-2-carboxylic acid
(4'-{4-[4-(propane-|-sul fonyl)-pi perazin-|-
yl met hyl ] - phenyl car banoyl }
-6-trifluoronet hoxy-bi phen

- (3- Cycl ohexyl - ur eéRdo) - 2
4- carboxylic acid [4-(*
met hanesul f onyl - pi pg
236 (S)-Pyr Qb ne<R. &t boxylic acid
(4'-{4-[4-(%% -1 -sul fonyl) - pi perazin-| -
yl met hyl ] - phenylcarb anoyl }

zooéfﬂfglg%rfo q’%%dgjéﬁ he n%i@éﬁas& égeprﬂweg by a ring structure may
be ﬁrepz&at OB ARRAE, a@@a&@ﬂvdtroﬁmfaghn?ary hifide! iH@ MR8 R rabie

phenyl - 4- car boxyl i
adaptation of the nitrile funnshes compounds with heteroaromatic rings, e.g. 1,2,4-

yl ) -am de, 235
|| uor omet hoxy- bi phenyl -

. v
-1-yl net r%/q)?”-_l&enyl ]-am de

oxadiazoles or 1,2,4-triazoles. Replacement of the amide with aryl, carbocyclyl and

heterocyclyl groups may be performed by analogy.



acid

{4-[4-(propane-|-sul fonyl)-pi perazi n-1-yl net hyl ] - pheny
wo eoansider 238 (S)- Piperidine-2-carboxylic aciPBCT/GB2006/003469

(4'-{4-[4-(propane-I|-sul fonyg) - pi perazin-1 -

yl met hyl ] - phenyl car banoyl }

-6-trifluoronethoxy-biphenyl-3 -yl)-amde. 5 239
per azi ne-| - carboxylic acid
et hanesul f onyl - pi perazin-1 -
bheny! car banoyl ] - 6- trlquB{
am de 240 5 -(2-Methylam n
-trjfl uoronet hoxy- bi phenyl - 4- car box
(4- dinethylsulfanoyllpiperazin-l-. et hyl ) - phenyl |

am de 241 (S)-2-
{&PNH24- (4- Met hanesul f on
car banoyl ]-6- 10
trifl uoronmethoxy-bi phenyl - 3-yl car banoyl }-azeti di ne-1-c¢
ar boxyl i ge~aci.@ 242

' d ~anecarbony|-anino)-2'-nethy|
d {4 [ 2- (1 1-di oxo- |

| - pi perazi n-1Cyl net hyl ) - phenyl

- bi

foxyl i c acid [ 4-(4- propane-l
-slul f onyl - pi perazi n- 1-yljret hyl ) - phenyl | - am de 15 244
2'CGNvet hoxy- 5' - (4- nor phol¥ n- 4-yl - phenyl&ul f anoyl ) - bi phe
nyl - 4-carboxylic acid [4-(1,1-di oxo-1l anbda*

6*-t hi onor phol i n-4-yl net hyl ) - phenyl ] -am de 245 X,

2' - Met hoxy- 5" - (4- nor phol i n- 4-yl - phenyl sul f anoyl ) /R
blpheny Z oxylic acid X
S esul f onyl - pi perazi n- 1-yl get hyl ) yl]-am

X
- (4- nor phol i n- 4-yl - phe y|§m
carboxyllc acid 20

F
4- pr opane- 2- sul f onyl - pi per azi n- 1- y met hyl ) - phenyl ]
i de 247
¥7- Mgt hoxy-5' - (4- nor pholfi n- 4-yl - phenylsulfann L L@ﬂﬁ
n car boxylic acid 4- (4-di met hyl sul f anoy %rg N
%ﬁén

fanoyl ) - bi phe

1-yl net hyl ) -phenyl] -am de 248 2' - Methoxy-5'
4- mor phol i n- 4-yl - phelgssul f anoyl ) - bi phenyl - 4- car boxy
I|c acid [4-(4-propane-
-sul fonyl - pi perazi n-1-yl net hyl ) - phenyl ] -am de 25 249

2 - Ghlang aﬁalaéfe%%bgg?ﬁ%%ﬁ‘ﬁ@g BONY! 75 300420d 1B RN, The&?

rboxyl'ic aci

coﬂ‘@bhtyds-qanlfbeg@afbdbly fedmttion of aphaemg bjuallgwwittear?&@anometallic
rol.idin

rez{g@nkqﬂcg 28 hﬁnur[l O{Qb aggegx " C n(g;pdeﬁ}o'géi; ihs gldehyde with
méng%ﬁé&&@ Wiide zﬂf?l A &bk IjelilllcthfE Eﬁﬁl?f on3THi¥ har K5 {€outinely

- Pi peri |ne 2-C
cafrpdatuk or the @Tes[slzﬂse(oi-a(rpﬂd);rduang agarlt fockyds)sodBdn tri(acetoxy)
82|n 1-yl net hyl ) - phenyl car banoyl ] - bi phenyl -3-yl } -
bofiB b5

2' - Chl oro-5"' - (2-net hyl am no- acet yl am no) - bi phenyl - 4-ca
rboxylic acid [4-(4-
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met hanesul f onyl - pi perazi n- 1-yl net hyl ) - phenyl ] -am de WO
2007/ 031791 PCT/ GB2006/ 003469 43 253

WQ200T0810pD- 5' - (3- cycl ohexyl - ur ei do) - bi phenyl - 4PCHGBO0FI003469
ic acid {4-[4-(propane-l- 49
sul fonyl ) - pi perazi n-1-yl net hyl ] - phenyl } -am de 254
2' -Chl oro-5"-(3-cycl ohexyl -urei do) - bi phenyl - 4- car boxyl
ic aci d {4-[ 4 (propane-2-

@n perazi n- 1-yl met hyl | - phenyl } -
b' - (3-cycl ohexyl -urei do)Rbi phe
Nl aNA- N

| (4dj net hyl sul f anoyl-piper azi n- 1-yl het hyl ] - phenyl }-am d
e 256 6-Trifl uoronet hoxy- bi phenyl>~3 4 -di carboxylic
acid 4'- {[4-(4-nmethanesul fonyl
@aer azi n- 1-yl et hyl ) - phenyl ] - ani de}CH;OH
3-[ (4-nor phol i n-4-yl - phenyl ) -am de] 257

6- Met hoxy- bi phenyl -3, 4" - di car boxylic aiid

3-[ (4-norpholin-4-yl-phenyl)-amde] 1
4' - ({4-[4- (propane-| -sul fonyl)-pi peraz
' 258

n-1-vyl methxl]-p
henyl}-a

enyl - 3, 4' - di car boxyl i ¢
. n-4-yl - phenyl ) - am de]
apes Xg0l TsaYl ) - pi perazin- | -yl nethyl ] °F phenyl }

' quarboxyIic acid
F4- (4-di met hyl sul fanoyl - pi per azin- 1-

gt hyl ) - phenyl ] - am de} H

4- mpr phol i n- 4-yl - phenyl ) - am de] 1g E%O

6- Met - bi phenyl -3, 4" -di carboxylic acid

3-[ (2-net hyl - 4- nor phol i n-4-yl - phenyl ) -am de]
4'-({4-[41(propane-l-sulfonylz-p[perazin-l- Inethyl%-p__
henyAsiexplaiegleaboye the compounds o the invention are acfive against hepatitis

C gfn%% Zﬂ%?fﬁ%hﬁﬁg%&og péfgo%g@&ﬁggx Il EhdiChof! treating a patient

suffbtigniromiuelsusteptihie to phepryitiy Canfedtign, which method comprises

4' - {1 4- (4- et hy| - pi in-1-yl)-phenyl]-. 20 anid
SN O3 DB HocR YR e R BRI egpvaive of formuila D,

' - I - * * _ . .

o bttt o LAY St gyt oo
méthdd fot-attetiftanpeukdwiyg thpipedeaze of a hepatitie Cipfertiphmang/pdtient,

-.am d 263 .6- ar o- hi phenyl -3, 4’ - di car.boxylic id
WS pefhof SR A G P By P Lt RIS Shou S
cotrpbhA®bNkhuReNYS defindBlaB®)e, or a pharmaceutically acceptable salt

3-[ (4-norpholin-4-yl-phenyl)-am de] 264
thgeahh| or o- bi phenyl - 3, 4' - di carboxylic acid

3-[ (R-fluorp-4-mor [ N-4-y] - L -

s - (op R R e tos PP oA VE b ol O o
defiledydve b Hlgharmaceutically acceptable salt thereof, for the treatment of the

human or animal body.

aci d

Compounds of formula (I) are also believed to be novel. The present invention
therefore also provides a biphenyl derivative of formula (I), or a pharmaceutically
acceptable salt thereof.

Yet further the present invention provides a pharmaceutical composition
comprising a biphenyl derivative of formula (I) or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable diluent or carrier. Said pharmaceutical

composition typically contains up to 85 wt% of a compound of the invention. More
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265 6- Chl or o- bi phenyl - 3, 4' -di carboxylic acid
3-{[4- (4- met hanesul f onyl - pi perazi n-1-
wQ koveobiybi) - phenyl ] - am de} PCT/GB2006/003469
4' -[ (4- nor phol i n-4-yl - pheny3Q - am de] 30 and
pharmaceutically acceptable salts thereof. The
conpounds of fornula (1) nay be prepared by anal ogy
typidatly, ik cowmins nepthdwi%ede cemaomideof thiyawention. referepar ed

o Gl ity 5 S, s gt
corhddsitidifs oYtIﬁ"inVerﬁqu(tﬁgéaH'y donfatd Borfifd G140 invért#h3Fhich is a

f
erein R2, R3, n and in are as defined above, and
substaptielly purg egtioal dgomer. r espectively, -A-R or -B-R4,

whergj and R4 are as defi.ned .above,. or and

V" Tht Soroorfios B 0R08 oS R S ipiendn e VB Plasdafis
formis amiag, dhdyasah e @uesnitierediogdl ), Fdi@xarileis teets, Arddhed) lozenges,

-B-R4, for exanple _am no groups or car bocgcl ic acid
aquePB peoilyTHvEPSIonE. digpersile PPWAYs on stgauieh Shneqraroyndy of the

inveiish . exanpl e
. ces |r{}:rr)lnl}c’: glggg%gcthgﬁgﬁ%g gﬁk&gtg Hﬁ‘%@%@?‘;@g‘?ﬁn@%@ bus DMF
int@avenously] imramlibenlatyg intrasgrwdly ctrarsdarmdledr by isfukientshhities.
and (2) .are kno conpounds or can 10 be prepared by
Th%ﬁ%fpé@%‘dw a%ﬁ%?dﬁggﬁﬁﬁgi.ﬁs SRRROSH$S0r converting the
DI ¢hé 8SmporRiad off tHe HRenfiBh @fe::t\}?ﬁcélg RBrmAnekd B gﬂ’nﬁn Hon with
for converting noieties -A- and -B-R4 into other
a phasinecewivally acosntablercattias or ddfienti Foexemple, sgliddrabfodms may

o Bk DAL R e 5 Bk,
celRildse PedrR Warchor pdthtd\EdardAO0IhbASTS) b.gP6TiC 48200606210 33 0
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
substances used in pharmaceutical formulations. Such pharmaceutical preparations may
be manufactured in known manner, for example, by means of mixing, granulating,
tableting, sugar coating, or film coating processes.

Liquid dispersions for oral administration may be syrups, emulsions and
suspensions. The syrups may contain as carriers, for example, saccharose or saccharose
with glycerine and/or mannitol and/or sorbitol.

Suspensions and emulsions may contain as carrier, for example a natural gum,
agar, sodium alginate, pectin, methylcellulose, carboxymethylcellulose, or polyvinyl
alcohol. The suspension or solutions for intramuscular injections may contain, together
with the active compound, a pharmaceutically acceptable carrier, e.g. sterile water, olive
oil, ethyl oleate, glycols, e.g. propylene glycol, and if desired, a suitable amount of
lidocaine hydrochloride.

Solutions for injection or infusion may contain as carrier, for example, sterile

water or preferably they may be in the form of sterile, aqueous, isotonic saline solutions.



10

15

20

25

45 Exanpl es of Suzuki Coupling reaction. Br R\ Br

\\ Br \ Br \ Br R CO2H CO2Me NO2 NHBoc NHBoc (A) (B)
w@ a@o708)9(E) Br R\ (F) CO2Me NH2 \ C020 COZ2PCTZGBRO06/003469

OB HOBi | HOB B)::)""" 6104 OH HO-BOH (1) (2) (3)

(4) The above aryl brom des and boronic acids/esters

can be coupl ed under standard 5 conditions (cesium

c ar(sopauadseiithe arasgmummnt;an alay be used mopospmstiéMEithknown

antiyfia) Hhis. Sro@ie IR TR acllis o1 1050 S B i rand
nbavm ahichard kst fwﬂiel ﬁéaﬁﬁetﬁbfﬂ@&ti@f@ cbcmﬁléay Nﬁ&obr%%?y
ducts from these reactions are shown bel ow (fo

Reviens, Lok 200Sh G9Sa)i The said Bebisemenidhereime typically ditter comprlses
1ntef%1'gg aP?/SEEP%ﬂé?Z plgff.\ﬁ]eratﬁe f}gselﬁ in egugtg pgﬁxc;'es a%annaceﬁ%cal
comﬁ@ﬁﬁémm@ﬂslﬁgﬁ/ GBZOOG/ 003469 46 N C CC Product

(a a b%h%%ly{_\c{e%%/agvé otN he formula (I), as deﬁned above, or a pharmaceutically
acceptable salt thereof}

(b) interferon and/or ribavirin; and

() 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
conditions of the subject to be treated, the type and severity of the disease and the
frequency and route of administration. Preferably, daily dosage levels are from 0.05 to
16 mg per kg of body weight, more preferably, from 0.05 to 1.25 mg per kg of body
weight.

The following Examples illustrate the invention. They do not however, limit the
invention in any way. In this regard, it is important to understand that the particular
assay used in the Examples section is designed only to provide an indication of anti-
hepatitis C activity. There are many assays available to determine such activity, and a

negative result in any one particular assay is therefore not determinative.
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Product of: C/ Dl C D2/3 N Product of: E4 By careful

usage of nononers i.e. esters vs. acids and nitro
w@e@ap3179s. protected amines it can be seen tPEL/GBRI0AO03469

and reverse am de groups nay be pl aced sel ectively at

5 either end of the biphenyl core. The initial am de

couEI ing reactions may be carried out by reaction of
E with acid chlorides, or by reaction with
Cor rboxylic acids and a suitable coupling reagent e.g.

TU or EDAC/ HOBT. Subsequent to this and dependent

on the second functionality to be convesjed to the
second| anm de, a hydrolysis f @ er, a

S.8f a hydrogenation
urni sh internediates
conmpounds shown b

Ja%Qf 2007/ 031791
PCT/GB20206/003469 47 NHOOR HR| R R CONHR'

CONHR' NHCOR CONHR R 1 R/ 1/ N " NHCOR' R ~
CONHR R CC]\IH/ Anal ogues in which oge of the am des

has cepHaced by a ring ,str be
for exanpl e, via dehyd on of a primary
jtrile. Suit : adaptat ron of the
rni §hes conpouna het eyoar omati c rings,
x@iadl azoles or I, 2,4 azol’es.
nt of the am de with ary car bocycl yl and

0~ he ocyclyl groups may b€ pele orned by anal ogy. WO
2007/ 031791\CT/ GB2006/ 003469

GCONHR
~ B

o
0 N

Intermediate 1

6-Methyl-biphenyl-3, 4'-dicarboxylic acid 4'-ethyl ester

A mixture of 3-bromo-4-methyl benzoic acid (7.50g), 4-(ethoxycarbonylphenyl)
boronic acid (6.82g), cesium carbonate (11.34g) and tetrakis(triphenylphosphine)
palladium (0), 5 mol% (2.01g) was heated to reflux under nitrogen in DME (150 ml) for
18 h. The reaction mixture was then cooled to room temperature and filtered. The
resulting filtrate was then evaporated and purified on silica gel, eluting with 0-30%

20:8:1 CH,Cl,/ EtOH / NH3 in CH,Cl, gave the title compound as a white solid 2.5 g.

Intermediate 2
2'-Methyl-5'-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid ethyl
ester

6-Methyl-biphenyl-3, 4'-dicarboxylic acid 4'-ethyl ester (3.54g) in toluene (70ml) was
treated with oxalyl chloride (4ml) followed by DMF (3 drops). The reaction was stirred
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48 CCONH2 R R CONH2 CCCN R V' \' I R CNC XY
C-R XR X7 XX=N Y=Oor N anm des In sone
wapaospures one of the am de groups is reduced POI/GB2006/003469
am ne. These conpounds caf3be prepared via reduction
of an acid, usually with an organonetallic 5 reagent
such as |ithium borohydride, followed by oxidation to
at rqoik tegipgeAtyrd dorg hopr thae seaporaied tedrmmass tPheresulting residue

was?%tﬁ?s% ﬁnﬁ tol\g gdgnfé &?(rin eﬂgp{% e(H;o %Xﬁ%sg Itxglgl 50 }zﬁefduthe acid

chlofidduci ng agent such as sodiumtri (acetoxy)

(Bécl)r ohydr.ide; WO 2007/031791 PCT/ GB2006/ 003469 49 C C
A squutfon Qhtript 723142@43 @-35egin gickoromethga@Smilires gidedigr-ai ned

f t

morggal =4 lyi E W%4@ Tﬁéﬁea élcﬁytﬁ)'ﬁ dfcsfgen ol%ﬁ \%@d c\ﬁ?onde (0.75g)
in dtchhxr@”ﬁethmep(ﬂnﬂ) ﬁesachledehdhﬂd: réamtloh meaturdgiredfat l@h.t The
mixture was then partitioned between 1M HCI and dichloromethane. The dried extracts
were evaporated giving a colourless solid, used without further purification in the next

synthetic step

Intermediate 3
2'-Methyl-5'-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid
2'-Methyl-5'-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid ethyl
ester (0.89g) in THF (10ml) and 0.5M NaOH (15m) was heated to 100°C for 3 hours
then cooled to room temperature. THF was evaporated and the residue extracted with
dichloromethane. The aqueous layer was acidified to pH 1 and a grey solid precipitated
which was collected by filtration and dried (0.74g).

"H NMR (DMSO0, 8) 2.33 (s, 3H) 3.26 (brs, 4H) 3.87 (br s, 4H) 7.26 (br 4, 2H) 7.50 (d,
1H) 7.58 (d, 2H) 7.75 (d, 2H) 7.89 (s, 1H) 7.94 (d, 1H) 8.06 (d, 2H) 10.23 (s, 1H)

Example 1
6-Methyl-biphenyl-3, 4'-dicarboxylic acid 4'-[(3-bromo-phenyl)-amide]-[(4 morpholin-
4-yl-phenyl)-amide]

2'-Methyl-5'-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid
(Intermediate 3)(54mg), EDAC.HCI (25mg), HOBT.H,0 (17mg) and N-
methylmorpholine (26mg) were stirred in DMF (1ml). The mixture was then treated
with 3-bromo-phenylamine (22mg) and the whole reaction mixture was stirred at 20C
overnight. The reaction mixture was evaporated to dryness. The residue was redissolved
in acetonitrile (0.5ml) and water (3mL) was added. The resulting brown solid was
filtered and dried (55mg).
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5 suffering fromor susceptible to a hepatitis C
i nfection, which nmethod conprises admnistering to

wa 200d/0pErpi ent an effective anmobunt of a bi phenyPCT/GB2006/003469
derivative of forrmula (1), 54as defi ned above, or a
pharmaceutically acceptable salt thereof. Also

. provided is a nethod for alleviating or reducing the

H NMR d2MSe, 65 2.35 ke BEE) 3t10s3.@ (mf 4€) 3.83+3117 (n, BEE) i6€93t(d, 2H)

[ [ i ni steri t.o_sai d patient
7338058 medt] 70 Hoin 6720 T B pouNG DTl By 155
1309t bAgd. 1896 Vigr) 197083 s PR 1HRRSY! {8l | Y acceptabl e

)saf?@ﬁchreo?. Tge prggeE?]inve i*oﬁ further provides
LC-M9BEpheriyi0 derivative of fornula (1), as defined

above, or a pharnmaceutically acceptable salt thereof,

for the treatment of the human or animal body. 15
Exafuplas o @swerk phapfaradial af bhaldgshs FhshorP@ B 1 AsiBe ntermediate

novel . The present invention therefore also provides
3: a biphenyl derivative of fornula (1), or a

phar maceutically acceptable salt thereof. Yet further

the present invention provides a pharnaceutica
Exaopiqdsi ti on conprising a bi phenyl derivative of

r rul 1), or..a pharnmaceutically acceptable salt 20
oMol bttt onbeaic S LoryeHe Bepribing-vh-pids) St
morpRSIid-8K1-phaivi)-Rhgeaceut i cal conposition typically

mgontaiggpupBE% 85 % of a compound of the invention.
More WO 2007/031791 PCT/ GB2006/ 003469 50 typically,

i i % d of th
NSRS 85 b5 280 3 e P i Lot 3 a4 B 863D 6,58
i ) , i I
(A, 1193 (3, 209 TROEPRD 1. 5E0.cqTHL UG T80 GRURNASIRE TH) 6B
3H) 8¥pdubd) 69.09 ks 1HM6ADI(gAH)hi ch is a substantially

ptigal isomer. 5 The conpounds of the invention
Ixyﬁgiﬁﬁg_égﬁinistered in a variety of dosage forns.

Thus, they can be admnistered orally, for exanple as
tabl ets, troches, |ozenges, aqueous or oily
Exagiplybnsi ons, di spersi bl e powders or granul es. The

. ) of 4t [ ay-ent.i.on my .al so he adnjnistered ..
R e e
4-yliphienglipangdd]ar | y, intrasternally, transdermally or by

i nfusion techni ques. 10 The conpounds may al so be
adm ni stered as suppositories. The conpounds of the

Exak?%ﬁ@tion are typically fornmulated for adm ni stration
th

6-Methyl-biphenyl-3,4’-dicarboxylic acid 4’-[(3-methyl-butyl)-amide] 3-[(4-morpholin-
4-yl-phenyl)-amide]

"H NMR (DMSO, 8) 0.93 (d, 6H) 1.47 (dt, 2H) 1.66 (septet, 1H) 2.32 (s, 3H) 3.08 (m,
4H) 3.34 (m ,2H) 3.75 (m, 4H) 6.94 (d, 2H) 7.46-7.51 (m, 3H) 7.63 (d, 2H) 7.86-7.97
(m, 4H) 8.51 (t, 1H) 10.06 (s, 1)

LC-MS ES+ =486

Example 5
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-(3-fluoro-benzylamide) 3-[(4-morpholin-4-
yl-phenyl)-amide]
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a pharmaceutically acceptable carrier or diluent. For
exanple, solid oral forns may contain, together with
w0 b@7ast7dpve conpound, diluents, e.g. |actose, PERGB®E/003469
saccharose, cellulose, cobh starch or potato starch
| ubricants, e.g. silica, talc, stearic acid, 15
magnesi um or cal ci um stearate, and/or pol yethyl ene
gl ycol s; binding agents; e.g. starches, arabic gumns,
Exdﬁﬁé%!n’ met hyl cel | ul ose, carboxynethyl cellul ose or
polyvinyl pyrrolidone; disaggregating agents, e.qg.
6-MdthylciphealyyB al-dicaborlylicdoid B-fi4emophoiAdL Ypheh)-athide] 4'-[(2-
. glycolate; effervescing m xtures; dyestuffs;
plp%ﬂ@'é?é’i‘éﬁ@’,l)‘%@ﬂ ng agents, such as lecithin,
pol ysor bates, |auryl sul phates; and, in general, non
toxi ¢ and pharnacol ogi cally inactive 20 substances
Exampéad7 i n phar maceutical fornul ations. Such
a eutical ..preparati.qgn be manufactured in
G-Nﬁﬁy&ﬁpﬁﬁm&?-dﬂ%rb&@w@,4$-6§5%@ﬁ§>hsﬂylwﬁ§fé 3-1(4-
Inmgn@ﬁyh@@bﬁgnd}&ﬁ@kFt!ngz sugar coating, or film
coating processes.” Liquid dispersions for ora
adm ni stration may be syrups, enul sions and
Exdﬂﬁﬁp nsions. The syrups may contain as carriers, for
exanpl e, saccharose or saccharose 25 with glycerine
6-Methgl-bipheRy1 8, 4'Aicaabisilylie asid/dn]GBenzyIRRBASH PP SmARH3-[(4-
emul si ons na¥ contain as carrier, for exanple a
morpbelin-4iyl-gheryD-amide] sodi um al gi nate, pectin,
nmet hyl cel | ul ose, carboxynet hyl cel | ul ose, or pol yvinyl
al cohol . The suspension or solutions for intramuscul ar
Exampjee®t i ons may contain, together wth the active
und, har maceuti cal |y acceptable carrier, e.
6‘@%311’2‘6’99&?%5 :d?%ﬂﬂ?%ﬂs @Clgﬁr ¥ [3e(f*ﬁy?’fhblrma%ré?m&-ylé@r%p,y?l-
i o . ﬁﬂﬁh'f desired, a suitable
anvgﬁgté?fggﬁﬁ@pgéggﬁﬁghﬁg rochloride. Solutions for
This eyjngsuind was prépafedsin by anslygasmiethodsafsors amteimneadiaté dr
exanple, sterile water or preferably they nay be in
the formof sterile, aqueous, isotonic saline
Exafilostl00rsswerdDrelfabd/ il 34 aRdio Rub/ fEB2OPQ/ 031, 51
Compounds of the present invention nmay bé used in
conjunction wth known anti-viral agents. Preferred
anti-viral agents in this regard are interferon
Exmgﬁgyﬂ%ibavirin, whi ch are known for the treatnent of
6-Mbthyhbiphesyl G 4 icambaalic M:iaBoﬂqhm@guolin%yl-ph@ylﬂaaﬁidq 4-(3-
..2000, 67-82). The said nedi canent therefore typically
triflyqrpmstyl-bepgylanyide) 5 i nterferon and/or ribavirin.
Further, the present invention provides a
phar maceuti cal conposition conpri sing:
'H NMR (DMSO, 8) 2.33 (s, 3H) 3.06-3.1 (m, 4H) 3.73-3.77 (m, 4H) 4.61 (d, 2H) 6.94

(d, 2H) 7.48 (d, 1H) 7.60 (d, 1H) 7.63-7.67 (m, SH) 7.71 (s, 1H) 7.86 (m, 1H) 7.91 (dd,
1H) 8.03 (d, 2H) 8.25 (m, 1H) 9.27(t, 1) 10.08 (s, 1H)

LC-MS ES+=574
Example 11

6-Methyl-biphenyl-3,4"-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(2-
thiophen-2-yl-ethyl)-amide]
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(a) a bi phenyl derivative of the formula (1), as
defi ned above, or a pharmaceutically acceptable salt
wao b@resrf9l (b) interferon and/or ribavirin; andPdDGBe)06M03469
pharmaceutically acceptabl é6carrier or diluent. Also
provided is a product conprising: (a) a biphenyl
derivative of the fornmula (1), as defined above, or a
pharmaceutically acceptable salt thereof; and (b)
interferon and/or ribavirin, 15 for separate,
Exa}snp#uﬁ aneous or sequential use in the treatment of the
6-M&ﬂi§iﬂbiphény133]4'rdi&armg&ic alidtner BPRUhZtBLyiy-afideg Bt iae
amount of a conpound of the invention s administered
morplol-dryt-phepyl)-aidghi cal dose is from about 0.01 to 100
ng per kg of body weight, according to the activity
of the specific conpound, the age, weight and 20
ExampiediX i ons of the subject to be treated, the type and
ver i f, t,he disease and the frequency and route
6- Mgy EhinbErSr Ao e e a2 b TRl ot e dal 3
4-$noBRoAn oyt §-afader kg of body weight, nore
A prg?fgrabﬁ{/,&fe?% 0.05 to 1.25 ng per kg of body
wei ght. The follow ng Exanples illustrate the
nyention. They do not however, limt the 25
Examﬁyeeﬂ{i on in any way. In this regard, it is inportant
6-MethyUBRaesH IMl.-dieaboxyie afid'4-[GLha@hyl- AsARY-yMA&Hy D) Antidlg 3-[(4-
Exanpl es section is designed only to provide an
morphelinc4yl-phenyl)-amide]l hepatitis C activity. There are
many assays avail able to determ ne such activity, and
a negative result in any one particular assay is
Examipky Y ore not determ native. WO 2007/031791

006/.003469 52 EXAMPLES Core 1 COP Br CO2H
6-@%@@@1 rcarbonyl)-biphenyl-3-carboxylic acid (4-morpholin-4-yl-

phenyl)-amide

Example 16
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-benzo[1,3]dioxol-5-ylamide 3-[(4-
morpholin-4-yl-phenyl)-amide]

Example 17
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-cyclopropylamide 4'-[(4-morpholin-4-yl-
phenyl)-amide]

This compound was prepared by analogous methods using Intermediate 1.

Example 18
Furan-2-carboxylic acid [6-methyl-4'-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-3-
yl}-amide

This compound was prepared by analogous methods using Intermediate 23

Examples 19-59 were prepared in an analogous fashion to Example 1.
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0O 0N ONONCONHR O N ONS5 Internediate 1

6- Met hyl - bi phenyl -3, 4'-dicarboxylic acid 4'-ethyl
W@2102/031489m xt ure of 3-brono-4-nethyl benzoic apCTGB2006/003469

(7.50g), 4-(ethoxycarbonyl plhenyl) boronic acid

(6.82g), cesiumcarbonate (11.34g) and

tetraki s(triphenyl phosphine) palladium(0), 5 nol%
Exapplol®y) was heated to reflux under nitrogen in DMVE

-MefPalfhenyiets diselflndia AR 4 APep by Sty 310"

morpkslil-4-yhghéryitamide] was t hen evaporated and purified on
silica gel, eluting with 0-30% 20:8:1 CH2C12/ EtOH /
NH3 in CH2Cl12 gave the title conpound as a white solid

Exa&pﬁegzo Internmediate 2 15 _

2" -Methyl -5' - (4-nor phol i n-4-yl - phenyl car banoyl ) - bi phen
6-Mgthyltbipheind:dyd'idicaglnaxylie tibiyl|4'- (e aiogghobinMe ylHydnz Piaplide) B H{B.

4 -di carbpoxylic acjd 4'-ethyl ester (3.54g) in toluene
m"r?%m‘?‘y&ﬁge“\g’h)raé’a with oxalyl chloride (4nm)

foll owed by DMF (3 drops). The reaction was stirred WO

2007/ 031791 PCT/ GB2006/ 003469 53 at room tenperature
Examgte 21 hours and then evaporated to dryness. The

thng.resi@du s r.edi | ved .i.n tol uen 30
oMb B oo s P S i b D] -1
morpholii-4-§8phéhyPoddidepn of triethylam ne (0.25g) in

di chl oronet hane (5nml) was added to 4 5
nmor phol i n-4-yl - phenyl am ne (0.44g). Then a solution of

EX%%?bove acid chloride (0.75g) in dichloronethane
was added and the reaction m xture stirred for

o-Methyhbiphtueyl-34'>dicsirleoxwiis atidein|(@a-dichlooiplienBtangide] 3LN4HCL

mor%‘giﬁ’g‘l}% -@I@mgﬁ c;hgu?{ Iegg g)élt |r 3?t Ese\gle\r/vlet hout
further purification in the next

Example 23

6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(3-

trifluoromethyl-phenyl)-amide]

Example 24
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(4-cyano-phenyl)-amide] 3-[(4-morpholin-
4-yl-phenyl)-amide]

Example 25
6-Methyl-biphenyl-3,4"-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(3-

trifluoromethoxy-phenyl)-amide]

Example 26

- 6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(3-

trifluoromethoxy-phenyl)-amide]
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synthetic step 10 Internediate 3
2' -Methyl -5' - (4-nor phol i n-4-yl - phenyl car banoyl ) - bi phen
w@ keodasepboxyl i ¢ aci d PCT/GB2006/003469
2' - Met hyl -5' - (4- nor phol i n- 88yl - phenyl car banoyl ) - bi phen
yl -4-carboxylic acid ethyl ester (0.89g) in THE
(I0m7) and 0.5M NaOH (15m) was heated to 100C for 3
Exappla %’ 15 t hen cooled to roomtenperature. THE was

d.. id d wth :
MR R R RS T BT v dhamdramioel -
trifldoram@thaxgihB¥ny@Phmfliepr eci pi tated which was col | ected
by filtration and dried (0.74g). 1H NMR (DVMSO, b) 2.33

(s, 3H 3.26 (br s, 4H) 3.87 (br s, 4H 7.26 (br d,

Ex;ﬁﬁ;e 50 (d, 1H) 7.58 (d, 2H) 7.75 (d, 2H) 7.89 (s,
1 94 (d, 1H 8.06 (d, 2H) 10.23 (s, 1H 20 Exanple

6-Methy:-Mphbyyl-34 alieudydxyBe adid-40{(@asdaxyll-5-91-plgdng)-amide] 3-[(4-
41' {n( -Erom)-pheig\y )-am de] -[ (4 norphol i n-
morgholm-EyERbenyDaamide] * 25
2' -Methyl -5' - (4-nor phol i n-4-yl - phenyl car banoyl ) - bi phen
. yl -4-carboxylic acid (Internediate 3)(54ny), EDAC. HC1
H NMR@M_SG(B)‘IZd B2 (s, GHIY ?}g))g{iah @#Hmv?ylmnp IZt(Blt) i?r%-tﬁ.% (/) 3H)
re. stirr n : e_m xture was en
750 RS E G F AT Gt hE A (BFne) B25:1d) T oHelsuB) e
10.¢1]&acton nmixture was stirred at 20C overnight. The
reaction m xture was evaporated to dryness. The
LC-M$sEBtte S88s redi ssol ved 30 in acetonitrile (0.5ml) and
wat er (3nL) was added. The resulting brown solid was
filtered and dried (55ng). WO 2007/031791
Exafple/ 882006/ 003469 54 'H NWVR (DMSO, 8) 2.35 (s, 3H
3.10-3.06 ( 4H) 3.73-3.77 (m 4H) 6.95 (d, 2H)
6-M7thxkbmhgrwl(3\2;}'-d2qa;boxys@ agid 4'-fi(Fymathyizul fangey{plrenyl Hpmixded 3-[(4-
- A fs . dH) 7.93 (d, 1H 8.09 (d, 2H) 8.17
m°‘§‘§°,qu?:§’3&%?“?f§ %él,de H 10.49 (s, 1H LC-MS ES+ = 570 5
Exanples 2 to 8 were prepared in an anal ogous fashion
T 0 Exarrgle 1 usi ng | nter medi ate
H NMR (DMSO0, 38) 2.49 (s, 3H) 2.57 (d, 3H) 3.20-3.24 (m, 4H) 3.87- 3.91 (m, 4H)
7.09 (d, 2H) 7.52 (q, 1H) 7.64 (d, 1H) 7.78 (d, 4H) 7.93 (d, 2H) 8.03-8.08 (m, 2H) 8.22

(dd, 4H) 10.23 (s, 1H) 10.86 (s, 1H)
LC-MS BS+= 585

Example 30
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(4-bromo-3-chloro-phenyl)-amide] 3-[(4-
morpholin-4-yl-phenyl)-amide]

Example 31
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[3-(1-hydroxy-ethyl)-phenyl]-amide} 3-
[(4-morpholin-4-yl-phenyl)-amide]
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3: Exanple 2 10 6- Met hyl - bi phenyl -3, 4' -di carboxylic

acid 4'-[(6-nmethoxy-pyridin-3-yl)-amde] 3-[(4-
woreoopldl7dn- 4- yl - phenyl ) -am de] 1H NVMR (DVSO, 8CRGB2006/003469

(s, 3H 3.06-3.10 (m 4H) 38977-3.73 (m 4H) 3.86 (s,

3H 6.88 (d, 1H) 6.95 (d, 2H) 7.50 (d, 1H) 7.61-7.66

(m 4H) 7.89 (s, 1H) 7.93 (d, 1H) 8.09 (d, 15 3H) 8.57
Examgle 324) 10.09 (s, 1H) 10.40 (s, 1H LC M5 ES+ = 523

5 B S o AR G-
benzbiy hei@ By tsteram de] Exanple 4
6- Met hyl - bi phenyl - 3, 4' -di car boxylic acid
4' -[(3-met hyl - butyl)-am de] 3-[(4-norpholin-
- henyl ) -ami de] 25 1H NVR (DVSO, 8) 0.93 (d, 6
Exa%?yfj(odt , y2)H) 1, 66] (septet, 1H§ 2.32 ()s, 3H) (3 08 (H)m
6-MétHy1-BipBény(l+B, L+dicaBbodyli¢ arid 4H)(3 Em&HoxEphadiyl)-afmid 6 ¥ [(@1

m.. 3H) . 7. 63.(d, . 7.86-7.97 (m 4H) 8.51 (t, 1H)
moé@lﬁ’ex%’k, hﬁpﬂ)'%@ﬂ@ ES+ = 486 30 Exanple 5

6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
4' - (3-fluoro-benzyl am de) 3-[(4-norpholin-4-
Exagplepifeny! ) - ani de] WD 2007/ 031791 PCT/ GB2006/ 003469 55

oMt PR Rt g BRERA 1O e ) iy S

morphdlRE4-9i-phédmy¥)largidby| ) - ami de] 5 Exanple 7

Example 35
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-({2-[(cyclohexyl-methyl-amino)-methyl]-
phenyl}-amide) 3-[(4-morpholin-4-yl-phenyl)-amide]

Example 36
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-
pyridin-3-ylamide

Example 37
4'-[4-(2,3-Dichloro-phenyl)-piperazine-1-carbonyl]-6-methyl-biphenyl-3-carboxylic
acid (4-morpholin-4-yl-phenyl)-amide

Example 38

6-Methyl-biphenyl-3,4'-dicarboxylicacid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(2-
trifluoromethyl-1H-benzoimidazol-5-yl)-amide]

"H NMR (DMSO, 8) 2.36 (s, 3H) 3.06-3.1 (m, 4H) 3.73-3.77 (m, 4H) 6.95 (d, 2H) 7.50
(d, 1H) 7.62-7.66 (m, 4H) 7.74 (s, 2H) 7.90 (d, 1H) 7.95 (d, 1H) 8.12 (d, 2H) 8.39 (s,
1H) 10.1 (s, 1H) 10.52 (s, 1H) 13.85 (br s, 1H)

LC-MS ES+ =600
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6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
"-[(4-brono-phenyl)-am de] 3-[(4-
worspial7’dn- 4- yl - phenyl ) -am de] 10 Exanple 8  PCT/GB2006/003469
6- Met hyl - bi phenyl - 3, 4' - di c&bboxylic acid
-[ (3- benzyl oxy- phenyl ) -am de] 3-[(4-
nmor phol i n-4-yl - phenyl ) -am de] Exanple 9 15
Exagaple8y| - bi phenyl - 3, 4' - di carboxylic acid

Y penazi Yl )-propyl ] - am.de}.
B NS AT R R AT R
mo%[z@ﬂ@ﬂ%d—phenﬁ)taﬁﬁﬁl] ogous net hods from I nternediate 1.
anpl es 10-16 were prepared in an anal ogous fashion
to Exanple 1. 20 Exanple 10
yl - bi phenyl -3, 4" - di carboxylic acid
Exaglﬂ[Y% 61rmr phol i n-4-yl - phenyl ) -am de] 4'-(3-
-MelthyﬂJbuphenyﬂe?% hgdlih?wimm%mygzgo%};ugﬂw%mﬁ}w 3 l)éix}u(c%] 33
m m : ,

(thm}le%f"gﬁme D-appglel; 48 (d, 1H) 7.60 (d, 1H) 7.63-7.67

(m 5H) 7.71 (s, IH 7.86 (m IH 7.91 (dd, 1H) 8.03

(d, 2H 8.25 (m 1H) 9.27(t, 1H) 10.08 (s, 1H) LC M
Exagfple 41 574 30 Exanple 11

N%t}twﬁi)h%pg]ﬁg?'ecﬁ}(%b%ﬁﬁ%ﬂf f(_aJﬁ%/rab?luﬁﬁ-i_)?-é)genyl)-amide] 4'-(3-

triflt b ek ylahiie) ) - am de] WO 2007/ 031791
PCT/ GB2006/ 003469 56 Exanple 12
6- Met hyl - bi phenyl -3, 4" - di carboxylic acid

Hindazol - 6-yl)-am de] 3-[(4-
Exa?rht?;lé)%%l i n-4-yl -phenyl)-am de] 5 Exanple 13

6- h@tﬂ@&iblipﬂenjbll-nhﬁdiyirbaxﬂlc-adidlﬂf(m@hhbkd-g-tﬁﬂh&romethyl-benzylam1de)
{[2-(3H i m dazol [)-ethyl]-am de} 3-
3- [(4-morphohn-4—y1-phenyl) a.mlde?(

Example 43
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-(3-chloro-4-methyl-benzylamide) 3-[(4-
morpholin-4-yl-phenyl)-amide]

Example 44
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indol-6-y1)-amide] 3-[(4-morpholin-4-
yl-phenyl)-amide]

'"H NMR (DMSO, 8) 2.36 (s, 3H) 3.06-3.08 (m, 4H) 3.73-3.77 (m, 4H) 6.40 (br s, 1)
6.95 (d, 2H) 7.31-7.35 (m, 2H) 7.50 (d, 2H) 7.60-7.66 (m, 4H) 7.90-7.97 (m, 2H) 8.09-
8.13 (m, 3H) 10.1 (s, 1) 10.27 (s, 1H) 11.1 (s, 1F)

LC-MS ES+=153

!

Example 45

6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indol-5-yl)-amide] 3-[(4-morpholin-4-
yl-phenyl)-amide]
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[ (4-norpholin-4-yl-phenyl)-am de] 10 Exanple 14

6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
wa@200703t70et hyl - f uran- 2-yl met hyl ) - am de] 3- [ ( 4- PCT/GB2006/003469

nmor phol i n-4-y| - phenyl ) - am é&] Exanple 15 15

6- Met hyl - 4" - (pyrrolidine-I-carbonyl)-bi phenyl - 3- car box

ylic acid (4 mor phol i n-4-yl - phenyl)-am de Exanple 16
Exagipledhy| - bi phenyl 3,4' -di carboxylic acid

6-1\/@&%3/?—%&1%%5/1% éwh}é agﬁ ég%fmé&%%qlg—)yﬁmlde 3-[(4-morpholin-4-

yl- pﬁeﬂMﬂ) Byt phenyl -di carboxylic acid
3-cycl opropyl ani de 4 -[ (4- nor phol i n- 4-yl -
phenyl ) -am de] 25 This conpound was prepared by
E_Eﬂxéggous met hods using Internediate 1. Exanple 18
ran-2-carboxylic acid

[3-(F e vt oyt 54 - m((joﬂplmhhso %ﬂwmﬁﬂb‘mﬁd 905611@%91@%5%%@&4@1?@%}-
e I s conpound was prepare
metgﬂé‘lﬁﬁ’é%’ﬁ]]s d&idiferty r‘i’{q"‘}’i(i G88F nedi ate 23 Exanpl es
19-59 were prepared in an anal ogous fashion to Exanple

1. WD 2007/031791 PCT/ GB2006/ 003469 57 Exanple 19
Exagipledy| - bi phenyl - 3, 4' - di carboxylic acid

M PR ik o bbb ahid) 31 morphotines-

yl- pﬁe -ildelpi phenyl - 3, 4' - di carboxylic acid
M)Af m)rghol i n-4-yl -benzyl am de) 3-[(4-

nor phoI | n-4-yl - phenyl ) -am de] Exanple 21 10

Exa% l}%e - bi phenyl - 3, 4' - di carboxylic acid
P %3 but yl sul f amoyl - phenyl ) - am de] 3-[(4-

6-Muthtydbiphienyl4, ¥t digerbewyllic aeid 4163 -(2-hydroxymethyl-phenylsulfanyl)-
benzylamide] 3-[(4-morpholin-4-yl-phenyl)-amide]

Exal

Example 50
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl]-amide} 3-[(4-morpholin-4-yl-phenyl)-amide]

Example 51
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[(S)-1-hydroxymethyl-2-(1H-indol-3-yl)-
ethyl]-amide} 3-[(4-morpholin-4-yl-phenyl)-amide]

Example 52
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-(3-bromo-benzylamide) 3-[(4-morpholin-4-
yl-phenyl)-amide]

Example 53
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(4-amino-phenyl)-amide] 3-[(4-morpholin-
4-yl-phenyl)-amide]
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Exanpl e 22 6- Met hyl - bi phenyl -3, 4' -di carboxylic acid
4' -1 (3, 4-di chl oro-phenyl )-am de] 3-[(4- 15

woreeplal7dn- 4- yl - phenyl ) - am de] Exanpl e 23 PCT/GB2006/003469

6- Met hyl - bi phenyl - 3, 4' -di c&2boxylic acid

3-[ (4-norpholin-4-yl-phenyl)-am de] 4'-[(3-

trifluoronethyl-phenyl)-am de] 20 Exanple 24
Exagpiedsy| - bi phenyl - 3, 4' - di car boxylic acid

6-Néthﬂ-%§ﬁé@{§4'§dplnceag%(%)gygg@ gil'ﬁ{)(%:érh%&fgl?lrfﬁgg}ld}n%fhyl-phenyl)-amide]
3-[($.1MpmimjpjprW)=ﬁmﬁé di carboxylic acid

3-[ (4-norphol i n-4-yl -phenyl)-am de] 4'-[(3-
trifluoronethoxy-phenyl)-am de] Exanple 26 30

- yl - bi phenyl - 3, 4' - di carboxylic acid
Exa%-p%%éjmr phol i n-4-yl - phenyl )-am de] 4'-[(3-

6-1\/ﬂethyll-biphemﬁ1/sﬁ,41@bigaﬂpmmiy Ia?pidam’l[(d efroM@ 208003 IyTRAmide] 3-[(4-

PCT/ GB2006/ 003469 . 58 Exanpl e 27

mo@‘f@’@?%?’ﬁph? s¥p1del 4' - di car boxylic acid
3-[(4-norpholin-4-yl-phenyl)-am de] 4'-[(3-
trifluoronmethoxy-phenyl)-am de] 5 Exanple 28

Exagwigithy| - bi phenyl - 3, 4' - di carboxylic acid

o b (4-is 0).- 5-yl =.ohenyl ) - am de],. 3:[ ( 4: .
MR PR S R TS SRl T Ral heksnyyamidget- (4
(IHE;eraz%H)S-yT)’)—ﬂﬁsn?gJarﬁiHb} 4H) 3.73-3.77 (m 4H) 6.96-6.98

m 3H) 10 7.50 (d,” 2H) 7.64 (d, 4H) 7.92 (dd, 4H)

8.11 (d, 2H, d) 8.65 (d, 1H, d) 10.1 (s, 1H 10.61 (s,
C-M5 ES+ = 559 Exanple 29 15
Exa%lﬁ%%tyl - bi phenyl - 3, 4' - di crzrgr boxylic acid
6-Méthyl-biphemylFBy4'slidaiBoxg it apidernyd-thiaro-2elot-bérdylamide) 3-[(4-

morpholin-4-yl-phenyl)-amide]

Example 58
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-{[4-
(piperidine-1-carbonyl)-phenyl}-amide}

Example 59
Biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indol-5-yl)-amide] 3-[(4-morpholin-4-yl-
phenyl)-amide]
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nor phol i n-4-yl - phenyl )-am de] 'H NVR (DMSO, 8) 2.49

(s, 3H 2.57 (d, 3H 3.20-3.24 (m 4H) 3.87- 3.91 (m
wa@kdo7/031700 (d, 2H) 7.52 (q, 1H) 7.64 (d, 1H) 7r@BGBLN06/003469

4H) 7.93 (d, 2H) 8.03-8.086fm 2H) 8.22 20 (dd, 4H)

10.23 (s, 1H) 10.86 (s, 1H) LC Ms ES+ = 585 Exanple

30 25 6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
Cora2-[ (4- br ono- 3- chl or o- phenyl ) - ami de] 3-[ ( 4-

nmor phol i n- 4-yl - phenyl )-am ]eiExampl e 31

6 Met hyl - bi phenyl - 3,4 SOk COEL
B3- (1- hydr oxy- et

renyl ) - am de] WO
59 Exanpte>32 3- {
or phol i n- 4-yl - phenyhecaf
5“44 carbonyl] amno } - benzoic acid
énple 33 6- M€ - bi phenyl - 3, 4' - di ga
-[ (3- net hoxy- phenyl ) -am de] 3-[(4-
nDrphoIin-4-y|-pheny|)-an1de] Exanmpl e 34 10 l

6- Met hyl - bi phenyl -3, 4' -di carboxylic acid
-[ (3, 4-di met hoxy- phenyl ) -am de] 3-[ (4-
m)rphol i n-4- yI p l,),- am de] Exanpl e 35
[ I&gmj% di carboxylic acid

4' - ({2- exyl - met hyl - am no) - net hyl ] -
phe » rphol i n- 4-y| - phé de}Ao
Exa {ﬁ baghenyl 3,4 -di CN\)
3-[ (B A(/Lhenyl#—-am—de]
pyri din- 3- de 20 Exanple 37

0 N ®) N

Intermediate 4
Biphenyl-3,4’-dicarboxylic acid 4’-ethyl ester

A mixture of 3-bromo-benzoic acid (4.02g) and 4-ethoxycarbonyl-phenyl boronic acid
(3.88g) in DME (100ml) containing cesium carbonate (6.5g) and
tetrakis(triphenylphosphine) palladium (0) (1.15g) was heated to reflux for 24h. The
cooled mixture was then filtered through celite and evaporated giving the crude title
compound as a white solid which was used without purification in the next synthetic

step.

Intermediate 5

3’-(4-Morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid ethyl ester
Biphenyl-3, 4'-dicarboxylic acid 4'-ethyl ester (660mg) in toluene (10ml) was treated
with oxalyl chloride (1ml) followed by DMF (2 drops). The reaction was stirred at room
temperature for 2 hours and then evaporated to dryness. The resulting residue was

redissolved in toluene (30ml) and evaporated to dryness twice to yield the acid chloride.
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-[4- (2, 3-Di chl oro- phenyl ) - pi perazi ne- |
- car bonyl ] - 6- net hyl - bi phenyl -3 -carboxylic acid
W@ 260mo80h0l | n- 4-yl - phenyl ) - ani de 25 Exanpl e 38PCT/GB2006/003469
6- Met hyl - bi phenyl - 3, 4' - di c&#boxyl i caci d
3- [ (4-norpholin-4-yl-phenyl)-am de] 4'-[(2-
trifluoromethyl-1 H benzoi m dazol - -amde] 1H NWMR
A sqlpheop! sipthylagging §494819) isdighlogomethane (zywml)svamdae&m 4-m

oy e 5o oy g S50y

dlclﬂsr,omeﬁﬁm& ImD vat al8ed dbid)thd feabtzor @ixtddd)stidrdd & 181H. The mixture
LC-M5 ES+ = 600 WD 2007/031791 PCT/ GB2006/ 003469

WaSé en paiitioned bstvesndd FLape dichiappmthanc. dihe drisd wyiraces were

eva}zcg ﬂ%rw{lé %cg X@gﬁ%‘ﬁy ,lugﬁﬁgﬁ{&g f@%egﬁ:gﬁﬁ%{oﬁ in the next

synﬂhelh@i;th}yl - bi phenyl -3, 4" -di carboxylic acid
3-[ (4-norpholin-4-yl-phenyl)-am de] 4'-
[ (t hi ophen-3-yl methyl)-am de] Exanple 41 10

Inteﬁné@gtlaﬁl bi phenyl - 3, 4" - di car boxyl i c acid
3-[ (4- nor phol i n-4-yl - phenyl ) - am de] 4'-(3-
3 (ﬂfM@ﬂPh@h@ﬁ‘Bﬂmbﬁwlwhﬂyd))d)\‘b@?n}&ébmb@(ybz acid

v MRl SR oA g AR S P sjd et ester
(850mE)(if-THF pizedl) £hd41M| NAOE 1¥3nhy @hd atedty QUMCﬁfoil@ hours then
6- Met hyl - bi phenyl 4' -di carboxylic acid

cooled to maup re@?mrezturﬁe’{ﬁy |wasenaRaraied ged therpgidue extracted with

dlc%&rl\g{é%aing bﬁ%@@@ﬁg&@ uglglgglrﬁ fbe%(}f) Eﬁa dga gr%y solid precipitated

whidh whg dcbiﬂacteddiy—fﬂtryﬂl()n and dhid (3930 g nor phoI i n- 4-
yl - phenyl ) - am de]
Example 60
Biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indol-6-yl)-amide] 3-[(4-morpholin-4-yl-
phenyl)-amide]

3'-(4-Morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid (30mg)
(Intermediate 6), EDAC.HCI (14mg), HOBT.H,0 (10mg) and N-methylmorpholine
(15mg) were stirred in DMF (0.5ml). The mixture was then treated with 1H-indol-6-
ylamine (10mg) and the whole reaction mixture was stirred at 20C overnight. The
reaction mixture was diluted with water and the solid collected by filtration. This was
then recrystallised from 3:1 EtOH:H,0 at 140C (in microwave) giving the title
compound as an off-white solid (5mg).

'H NMR (DMSO, 8) 3.10 (t, 4H) 3.76 (t, 4H) 6.41 (s, 1H) 6.98 (d, 2H) 7.31-7.35 (m,
2H) 7.51 (m, 1H) 7.63-7.72 (m, 3H) 7.95-8.00 (m, 4H) 8.13-8.17 (m, 3H) 8.32-8.35 (m,
1H) 10.24 (s, 1H) 10.26 (s, 1H) 11.10 (s, 1H)

LC-MS ES+=517.
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25 1H NWVR (DMSO, 8) 2.36 (s, 3H) 3.06-3.08 (m 4H)
3.73-3.77 (m 4H) 6.40 (br s, 1H) 6.95 (d, 2H)
wa281071786 (m 2H) 7.50 (d, 2H) 7.60-7.66 (m BE¢H/GB2006/003469
7.90-7.97 (m 2H) 8.09- 8.8 (m 3H) 10.1 (s, 1H)
10.27 (s, 1H) 11.1 (s, 1H LC- Ms ES+ = 53 30 Exanple
45 6- Met hyl - bi phenyl -3, 4' - di carboxylic acid
Exampld §11H- i ndol - 5-yl ) - ani de] 3-[ (4- nor phol i n- 4-

o-MEY RIS Ry OUE RETC Sl nsRbeRHRBEL g

mo holhﬁm-&!l Hén’:yl)oétmﬁle | am de 3-[ (4-norpholin-4-
hena)W -am de] nple 47 [3

Thlq@mn%m asyrep@mdnalapﬁmlpgpwfwmw%mmﬂ%bnoyl) bi phe
nyl - 4- car bonyl ] -am no} - nethyl)-benzyl]-carbamc acid
tert-butyl ester Exanple 48 10

ExafipMatoRyto 66 'rv\telnepneb ardd ﬁorrdhmahiedbajdsi genetated from the coupling

gll—l-lndol |)-am de] [.(.4- mor phol.i n- 4-

reacylpn% &R Imje p&ﬁﬁ’%@% IOEBP-ARS ogoq@fashmn to Example 1.

6- Met hyl - bi phenyl -3, 4" -di carboxylic acid
-[ 2- (2- hydr oxyi net hyl - phenyl sul fanyl)- 15
Exatypter§2 ani de] 3-[ (4- nor phol i n-4-yl - phenyl) ami de]

9 l.Le 5 di c C
2 iRt 2 4T Geg e L CrhrbRbrphoppramioe] F9LE
ALTE D d
mOIghMi - no?%éh%ylwljﬁﬁ%bjyl ag‘heﬁill )-am de] 20 Exanple 51
6- l\/bt hyl - bi phenyl - 3, 4' - di car boxyl i c acid
' S) - 1- hydr oxynet hyl - 2- (1Hi ndol - 3-yl ) -

Exaéhtp}%{/(f - eri dei/ g [ {4- m)l)r/phol i(n- 4-yl - phenzl g am de] 25
2'-Metlaypblighehl-3,4'-dicarboxylic acid 3-[(1H-indazol-6-yl)-amide] 4'-[(4-

morpholin-4-yl-phenyl)-amide]

Example 64
2'-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(3-bromo-phenyl)-amide] 4'-[(4-
morpholin-4-yl-phenyl)-amide]

Example 65
2'-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-isoxazol-5-yl-phenyl)-amide] 4'-[ (4-
morpholin-4-yl-phenyl)-amide]

Example 66
2'-Methyl-biphenyl-3,4'-dicarboxylic acid 3-(3-chloro-benzylamide) 4'-[(4-morpholin-4-
yl-phenyl)-amide]

Examples 67 to 84 were prepared in an analogous fashion to Example 1.
Example 67

6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(1H-indazol-6-yl)-amide] 3-[(4-
morpholin-4-yl-phenyl)-amide]
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6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
4' - (3-brono- benzyl am de) 3-[(4-norpholin-4-

wQ keoplozrtyl ) - ami de] Exanple 53 30 PCT/GB2006/003469

6- Met hyl - bi phenyl - 3, 4' - di c&bboxyl i c acid

4' -[ (4-am no-phenyl)-am de] 3-[(4-norpholin-

4-¥I -ghenyl ) -am de] WO 2007/031791 PCT/ GB2006/ 003469
Exagple npl e 54 6- Met hyl - bi phenyl - 3, 4' -di car boxyl i c acid

e - I h ) sam.del,. .
ML AP0 250 1 -
triflberditcthokyiphpidhynid, 4' - di car boxylic acid

4' -[(5-brono-1 Hindol -7-yl)-am de] 3-[(4-
nmor phol i n-4-yl - phenyl ) -am de] Exanple 56 10

Exafliphebd1y! - bi phenyl -3, 4" - di carboxylic acid
3-1(4-norpholin-4-yl-phenyl)-amde] 4'-{[4- (1

6-Methy-biphehyl33,4't diegrbeyyic lacidri- [{émdephotp-4-yb-phenyl)-amide] 4'-[(3-
. 6- Met hyl - bj phenyl - 3, 4' - dj carboxylic acid
th‘OWO%ﬁ?-l%hﬁ'fo‘gﬁ@qfﬂhﬁw%%éﬁ yl amide) 3-[(4- 15
nor phol i n-4-yl - phenyl ) - am de] Exanpl e 58
6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
Exagiplq 40 nor phol i n- 4-yl - phenyl ) -am de] 4' - {[ 4-

eI A O A 3510 .
[(4-AordHolibF4-yidsHen$Dknidgm de] 3-[ (4- nor phol i n-4-yl -
phenyl ) - ami de] ~ 25 WD 2007/ 031791 PCT/ GB2006/ 003469 63
Core 2

Example 71
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(3-ethyl-6-hydroxy-2-oxo-piperidin-3

yl)-phenyl]-amide} 3-[(4-morpholin-4-yl-phenyl)-amide]

Example 72
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(3-acetylamino-phenyl)-amide] 3-[(4-
morpholin-4-yl-phenyl)-amide]

Example 73
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(4-
piperidin-1-ylmethyl-phenyl)-amide]

Example 74
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(4-morpholin-4-ylmethyl-phenyl)-amide]
3-[(4-morpholin-4-yl-phenyl)-amide]

Example 75
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(4-
pyrrolidin-1-ylmethyl-phenyl)-amide]
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CREt / COEt Br \' \ I \' \' I NJ CO2H CO2H 1 N CONHR
CRH 1 \l rol \ Oja N/ ro"", ONON 5
wo niogosedi at e 4 Bi phenyl - 3, 4' - di car boxyl i ¢ aci BCT/GB2006/003469
4' -ethyl ester A m xture oH73-brono-benzoic acid
(4 02g) and 4-et hoxycar bonyl - phenyl boronic acid
88g) in DME (100m ) containing cesium carbonate
Exa(lﬁ’l%@q and 10 tetrakis(triphenyl phosphi ne) pall adi um

oA Ao JRRGIRLAE b8 £ b Shefi i SRS
pheﬁyl?ﬂﬁﬁaé)@d[(QlJnYdrpEoltriw-prhkd@l)tAIﬁﬂd@ compound as a white
solid which was used without purification in the next

synthetic step. 15 Internediate 5
Exampld 47 Mor phol i n- 4-yl - phenyl car banoyl ) - bi phenyl - 4- car bo
X)ﬂ Ic acid ethyl ester Biphenyl-3, 4'-dicarboxylic

6- mmwbmmaymu' (hsarhasxy(hﬁaerdg@' [(3racktilatrine-4(-thethly)-phéas])-amide]
treat 0X loride (Im) followed by DVF (2

3[%N&QQ%W#Q @m@%ﬁ s stirred at room tenperature
for hours and then evaporated to dryness. The

resultlng resi due was 20 redi ssolved in toluene (30ml)
Exagmpde ¥ aporated to dryness twice to yield the acid

| oride. 2 791 P GB2006/ 0 9 .64 A
MR e R LG ARG PoRT ah B A e yramide]
- holbessagas 1 ik morphol i n-4-yl - phenyl ani ne

. Then a solutlon of the above acid chloride in
dlchloronethane (7m) was added and the reaction

%yge stirred for 18 h. The m xture was then

p iti oned between 1M HC and di chl or onet hane. The

6- I\/Kéthye-%uﬂl)ehylaall@dlwb@(yhc acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(2-
0x0-2,3-dihydro-1H-benzoimidazol-5-yl)-amide]

Example 80
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(2-
piperidin-1-ylmethyl-phenyl)-amide)

Example §1
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-[(4-hydroxymethyl-phenyl)-amide] 3-[(4-
morpholin-4-yl-phenyl)-amide]

Example 82
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-morpholin-4-yl-phenyl)-amide] 4'-[(4-
piperazin-1-ylmethyl-phenyl)-amide]

Example 83
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-(3-chloro-benzylamide) 3-[(4-morpholin-4-
yl-phenyl)-amide]
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5 evaporated giving a colourless solid, used w thout
further purification in the next synthetic step

woO paocosdi ate 6 PCT/GB2006/003469

- (4- Mor phol i n- 4-yl - phenyb8ar banoyl ) - bi phenyl - 4- car bo
xylic acid 10

(4- Morphol i n-4-yl - phenyl car banoyl ) - bi phenyl - 4- car bo
@@W@%4a0|d ethyl ester (850ng) in THE (12nﬂ) and 1M

22§42 5 D80 i B DA O o5

estef esi due extracted with dichloronmethane. The aqueous

| ayer was acidified to pH 1 and a grey solid

preci pitated which was collected by filtration and
Cor8ii ed (793ng) 15 Exanpl e 60 Bi phenyl -3, 4' -di carboxylic

acid 4'-[(1Hindol -6-yl)-am de] 3-[(4-norpholin-4-yl-
phenyl ) - am de] 20 CO,Et

-4-carbo

4ng)
)T wer e

\ reaction
m xtNile was diluted with water and fhe sol i choI | ected

by filtration. Jhi s.was. 25 then recPystallisled from
3:1 Et OH: H20 [A0CN(i n mq:rovvave) giving the title
conpound as ag_off -white ol id (5ng). O
76 (t, 16.41 (s, 1H 6] 98
7.31-7.35 { oH) 7.51 (M 1H) 7.63-7,72(n
. (R 4H) 8.13-8.17 (m 3H) 8.
.(s 10.26 (s, 1H) 11.10 (s, :
517. WO ?9},0031791 PCT/ GB2006/ 003469 | 65 Dl e 61
bt h I-bN hepyl - 3, 4' - di car boxylic acihiN
f ety ani no- phenyl ) - am de] 3-[(4-
- 4-yl - phenyl ) -am de] This conpourd was

Intermediate 7
2’-Methyl-5’-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid ethyl ester

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

Intermediate 8
2°-Methyl-5’-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid
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5 Exanples 62 to 66 were prepared fromlnternedi ates
generated fromthe coupling reaction F4 and are
w@e@paseel i n an anal ogous fashion to Exanpl e 1PCE&BA®EO03469
62 10 2' - Met hyl - bi phenyl - 362" - di car boxyl i c acid
3- [(3 nethoxy phenyl ) -am de] 4' [(4-
phol i n- 4- phenyl )-am de] Exanple 63
2 Meth)()bi Hm phﬁﬁlf}dé)enzoyéammpbbbppm}d 4aeariepxylic acid ethyl ester

2. 4%%@8%57&%%3%1){% o} Fﬁﬁp égfr]glg]%n%)%wsqdl érgixydromde (50ml) at

10023 fom l‘ISHe rimxnhrew’s allowled tdlcﬁal dnaxli¢ TEIFagdstevaporated. The residue

%f) phenyl ) - am de] %ﬁ
wasrﬁg the g,qsum ﬁgyoyxlgsmpa@:}pl glgﬁﬁgﬁ dyditration and dried
(lggg.wbthyl bi phenyl - 3, 4' -di carboxylic acid
' {(4-i soxazol - 5-yl - phenyl ) -am de] 4'-[(4-
m)rphol in-4-yl - phenyl) am de] 25 Exarrpl e 66

hen d|c r box c ac
Exan]y R 0. LS ZYAIE o Ay or s st eaple 87
yl - phenyl)-am de] Exanples 67 to 84 were prepared in

an anal ogous fashion to Exanple 1. 30 Exanple 67
Exagiple8thy| - bi phenyl - 3, 4' - di car boxylic acid

2 M Bk e W S rtytprgic s @
mﬂ&@hﬁ&@ﬂlﬂ@f BéH34B dakef- 5-fExamplee 68

2' - Methyl - 5" - (4- nor phol i n- 4-yl - benzoyl am no) - bi phenyl -
4- car boxyl | c acid (3- trifluoronmethoxy-phenyl)-amde 5
Exaﬁfiﬁé@ée 69

2'-Methyl-5'-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid (4-

acetylamino-phenyl)-amide

Example 87
2’-Methyl-5’-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

2’-Methyl-5’-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid (60mg) 4-
(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylamine (35mg), N-
methylmorpholine (0.035ml), 1-hydroxybenzotriazole (20mg) and 1-ethyl-3-(3-
(dimethylaminopropyl)carbodiimide hydrochloride (29mg) in dry DMF (2ml) was
stirred at 20C for 18h. Water was then added and the resultant precipitate collected by
filtration and dried (44mg).

'H NMR (DMSO,5) 2.24 (s, 3H) 2.88 (m, 4H) 3.12 (m, 4H) 3.27 (m, 4H) 3.66 (s, 2H)
3.76 (m, 4H) 6.95 (d, 2H) 7.28-7.7.42 (m, 3H) 7.52 (d, 2H) 7.74-7.78 (m, 4H) 7.91 (d,
2H) 8.05 (d, 2H) 10.05 (s, 1H) 10.39 (s, 1H).

LC-MS ES+ = 639.
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6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
3-[(4-norpholin-4-yl-phenyl)-amde] 4'-[(3-

wa bioomsr7phol | n- 4-yl met hyl - phenyl ) - anmi de] ExanpP@I/G82a6/003469
6- Met hyl - bi phenyl - 3, 4' -di cdPboxylic acid
4' - [ (4-di met hyl car banoyl - phenyl ) -am de] 3-
[ (4-norphol i n-4-yl-phenyl)-am de] Exanple 71

Exagipp@8thy| - bi phenyl - 3, 4' - di car boxyl i ¢ aci d

P AT 3= | - B hwdr - 2- QX 0-.pi idin-3: 15
2 Mo b P B o R Bl i At oy
benttanjlee 72 6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
4' -[(3-acetyl am no- phenyl)-am de] 3-[(4-
nmor phol i n-4-yl - phenyl ) -am de] 20 Exanple 73
- | - bi phenyl -3, 4" -di carboxylic acid
Exagl_pFé(ei - ?/mr phgl i n¥4- yl - phenyl) - am'yde] 4' -1 (4-
2'-Matipd+5'-H-motphdlinet-plybenabgamino)-diptda)l-Loadksryify @id Z-methyl-
- Met hyl - bi phenyl -3, 4' - di car boxylic acid

6
benzylaids” hor phol i n- 4- yI et hyl - phenyl ) - ani de]

3-[ (4-norpholin-4-yl -phenyl)-am de] Exanple 75 30
6- Met hyl - bi phenyl - 3, 4' -di carboxylic acid
Exagplg 2 nor phol i n- 4-yl - phenyl ) - am de] 4' -[ (4-

o VRSl RS A5 Y20 930 oo
chldbo-WRédW)-arhidehenyl - 3, 4' - di car boxyl i ¢ acid
4' - ({4-[ (met hyl - propyl - am no) - net hyl ] - phenyl } - am de)
3-[ (4-norpholin-4-yl-phenyl)-am de] 5 Exanple 77
Exaﬁlpi\%eé hyl - bi phenyl - 3, 4' -di carboxylic acid
- (]3- acet yl am no- 4- net hyl - phenyl ) - am de]
2'-Masthhy(l 4*-(rpiysHalin-#Aylybenpbdaino) dipiia)l-Esabpk @ic/id (3-methoxy-

phenyl)-amide

Example 92
2'-Methyl-5'-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid 3-

trifluoromethoxy-benzylamide

Example 93
2'-Methyl-5'-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid (1H-indol-6-
yl)-amide

Example 94
2'-Methyl-5'-(4-morpholin-4-yl-benzoylamino)-biphenyl-4-carboxylic acid 3-chloro-

benzylamide

Examples 95 to 102 are prepared by a reductive amination procedure, via an aldehyde

intermediate, generated in analogous procedures to Intermediate 42 and Example 197
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10 6- Met hyl - bi phenyl -3, 4' -di carboxylic acid
4' - [ ( 3- met hanesul f onyl am no- phenyl ) - am de]

w@2qog43rmer phol i n-4-yl - phenyl ) - am de] Exanpl e 7BCT/GB2006/003469

6- Met hyl - bi phenyl - 3, 4' - di cdt boxylic acid

3-[ (4-norpholin-4-yl-phenyl)-amde] 4'-[(2- 15

0x0- 2, 3-di hydr o-| H benzoi m dazol -5-yl ) -am de] Exanple
Exagpleg2S\et hyl - bi phenyl - 3, 4' - di car boxyl i c acid

13- - nor phol b nz4-yl - phe -ande] .4’ - - .
- (BRIt e i aBRERYD i st etk biphenyl-
4-cafboMptibytid pi-pRepNdlm34-41-pRng AL lic acid

Cal4'd->(F(14:-ylhly r oxymnet hyl ?pﬁgér@?)#lgﬁyde] 3-[(4-

nmor phol i n-4-yl - phenyl ) -am de] 25 Exanple 82
= | - bi phenyl -3, 4" -di carboxylic acid
Exargp[\é? - ?/mr plhgl i n¥4- yl - phenyl) - am'yde] 4' -1 (4-
4-[(piGderadienzilaminmdnmythyl poansthyl-tdphae]-3 RstiorlBe 834 340
6- Ith g{ -%&Beny,l -3,4' -di carboxylic acid
morﬂho-’&ij' WPRPYDRRLG | ani de) 3- [ (4- nor phol i n- 4-
yl - phenyl ) -am de] WO 2007/ 031791 PCT/ GB2006/ 003469 68

Exanpl e 84
ExampleNt hyl - 5' - (4- nor phol i n- 4-yl - phenyl car banoyl ) - bi phen

4O BN hinan A RS Methy1 Sty 3 Catbox tic acs (4-

morpholin-4-yl-phenyl)-amide

Example 98
4'-Cyclopropylaminomethyl-6-methyl-biphenyl-3-carboxylic acid (4-morpholin-4-yl-
phenyl)-amide

Example 99
(5)-3-Hydroxy-2- {[2'-methyl-5'-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-

ylmethyl}-amino}-propionic acid

Example 100
4'-{[2-(3H-Imidazol-4-yl)-ethylamino]-methyl} -6-methyl-biphenyl-3-carboxylic acid
(4-morpholin-4-yl-phenyl)-amide

Example 101
4'-{[1-Hydroxymethyl-2-(3H-imidazol-4-yl)-ethylamino]-methyl} -6-methyl-biphenyl-
3-carboxylic acid (4-morpholin-4-yl-phenyl)-amide

Example 102
4'-[(2-Dimethylamino-ethylamino)-methyl]-6-methyl-biphenyl-3-carboxylic acid (4-
morpholin-4-yl-phenyl)-amide



O/ I NN\ S~-OC2Ho\1to OMNM/ O r NHN HNI O

O lnternedi ate 7
WQ@200M081191 - 5' - (4- nor phol i n- 4-yl - benzoyl ani no) - BEPEBRYEA03469

4-carboxylic acid ethyl est/ér 10

5' - Ami no- 2' - net hyl - bi phenyl - 4-car boxylic acid ethyl

ester (2.15qg), 4-norpholin-4- yI benzoic acid (1.279),
Corpi4ret hyl mor phol i ne (2.05nl), 1-hydroxybenzotriazol e

q d

bodiNinBae
) was stirred

reS|due 15 partltloned bet ween Bra
di chl oronet hane. The dried extracts were evapor at ed
and the residue purified on silica gel. [Elution with
1- 2% net hanol in dichl oronet hane gave a |col ourl ess
solid (2.4g) Internmediate 8 20
2' - Met hyl -5' - (4- nor phol i n-4-yl - benzoyl am no) - bi phenyl -
4- carbox I|c WO 2007/ 031791 PCT/ GB2006/ 003469 69

> h?ﬁé rphol i n- 4-yl - benzoykagi ndiHEsiphenyl -
c acid ethyl ester (2.44 ak stirred in a
TH ml) and 1M sadi u pxi de (50nt)

' owed to cool and

ue was acidified and

ate col |l ected by

h. e mxture yas™=a
~ as Wated. The
‘ & ant COl our | ess preciNy
[ : and dri ee—5—1.980).
0 N COH

5 Intermediate 9
(4-Bromo-3-methyl-phenyl)-carbamic acid tert-butyl ester

A solution of 4-bromo-3-methyl aniline (500mg) in methanol (20ml) was treated with
triethylamine (0.75ml) and Boc anhydride (1.18g) and was stirred at 20C for 18h. The

10 solvent was then evaporated and the residue partitioned between water and



10

15

20

25

30

Exanpl es 85 and 86 were prepared in an anal ogous
fashion to Exanple 87 Exanple 85 10
WQ@200M081191 - 5' - (4- nor phol i n- 4-yl - benzoyl ani no) - BEPEBRYEA03469
4-carboxylic acid (2- trifl/8oronethyl -
H benzoi m dazol - 5- yI) am de Exanpl e 86
2' -Met hyl -5' - (4- nor phol i n-4-yl - benzoyl am no) - bi phenyl -
dlchlor@meﬂmy |The daisid@x{racts Wereetben gnapniateal giviegyhe tithneatepound as

apa?%hyﬁggnopﬁ)'mr phol i n- 4-yl - benzoyl am no) - bi phenyl -
4-carboxylic acid [4-(1,1- dioxo- 1 |anbda*

6* -t hi om)rphol i n-4-yl met hyl ) -phenyl] -am de 20
Intesmedigie )| - 5' - (4- mor phol i n- 4- y| - benzoyl ami no) - bi pheny! -

4’-t%i-??&%%%@ﬁ.ﬂ#@%’éﬁ%ﬂa@‘ip&%—é:ncii%bzoﬁ«?ﬁc&%@? ).
nmet hyl nor phol i ne (0. 035nﬂ) 1- hydr oxybenzotri azol e
hyl - 3- ( 3-
Amﬁ"&r‘ﬁ-‘e%fr@ %g‘?ﬁ%ﬁ Emsfby ylewbcﬁérhamla émﬂWFB‘étbﬂ e d263mong)
cmﬂoﬁyﬂ{eﬁyﬁ\dzoﬁléghg r@@éﬁ% césﬁ b&8ofdte gégllg gsh. Vater

was then add res tant pr g?e col | ected

tetrays(triphenylphdsphing)pdllattiimt! (¢atalptip quaZthyl)ﬂ\iR 1(DafpEp e DM B0OmI)

4H) 4

Was?ugategttg re%lg ?@(ﬁh %mlé%gggvn%thegﬁjlmye(;g) epol;m@zweﬁ%egm
partﬁlo'ﬁ@d bébweddl MTHC Fard c?l@hleBm&l'anJTl%drﬁéﬂl extt%@ts %H)re &695

(d, 2H) 10.05 (s, 1H) 10.39 (s, 1H).
evamtg@gwmgsthvmle POMPCBELGE! BdseYn fpan (B(%*n@t e 88

2' -Methyl -5' - (4-nor phol i n-4-yl -benzoyl am no) - bi phenyl -

4- car boxyl i c acid 3-brono- benzylam de 5 Exanpl e 89
Inte@hedidte Nyl - 5' - (4- nor phol i n-4-yl - benzoyl am no) - bi phenyl -

4- b I d 3-nethyl- benzyl am de Exanpl e 90
[2-Metﬁ3%r3 O()A(lymlor%hgﬁrll-4 yl-phenylcarbamoyl) glphenyl 4-yl]-carbamic acid tert-

butyl ester

A mixture of 4’-tert-butoxycarbonylamino-2’-methyl-biphenyl-3-carboxylic acid
(436mg), 4-morpholin-4-yl aniline (238myg), triethylamine (0.55ml) and O-benzotriazol-
1-yl-N,N,N’,N’-tetramethyluronium hexafluorophosphate (757mg) in dry DMF (15ml)
was stirred at 20C for 18h. Water (50ml) was then added and the resulting colourless
precipitate was collected by filtration and dried (680mg)

Intermediate 12
4’-Amino-2’-methyl-biphenyl-3-carboxylic acid (4-morpholin-4-yl-phenyl)-amide

[2-Methyl-3’-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-yl]-carbamic acid tert-
butyl ester (670mg) was stirred in methanol (15ml) and 5M HCI (5ml) at 20C for 2
days. TLC indicated that the reaction was progressing slowly and so the mixture was
heated to reflux for 6h. The reaction was allowed to cool and was then basified and
extracted with dichloromethane. The dried extract was evaporated and the residue
purified on silica gel. Elution with dichloromethane:ethanol:0.880 ammonia; 400:8:1

gave a colourless foam which crystallized on standing (354mg).
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10

2' -Methyl -5' - (4-nor phol i n-4-yl -benzoyl am no) - bi phenyl -
wa2@anbosyl i ¢ aci d (4-brono-3- chl oro-phenyl ) - Bai/682006/003469

Exanpl e 91 74

2' - Met hyl -5' - (4- nor phol i n-4-yl - benzoyl am no) - bi phenyl -

4- carboxylic acid (3-nethoxy- 15 phenyl)-am de Exanpl e

2 enz £
T R R T A R T e e A
and @@d?ﬁﬂ%sﬁ@d in an analogous fashlon to Example 114.

2' - Met hyl -5' - (4- nor phol i n-4-yl - benzoyl am no) - bi phenyl -

4- carboxyllc acid (1Hindol-6- yl)-am de 25 Exanple 94
Exazx?Ppl - (4- mor phol i n- 4-yl - benzoyl ani no) - bi phenyl -

car oxyI | c acid 3-chloro- benzylam de Exanples 95 to
4'- (C[ﬁlﬂo;ﬁbpamcabam;ddmhyo)a?m@dhlﬂtblmngmmaiboﬁyﬂupi@@ edthbgpholin-

Vi a ehyde 30 internedi ate, generated in

-1dﬂ§P§§ %rocedures to Internedi ate 42 and Exanpl e

Thlsé\%_Zs %ﬁ@f)a?l‘g@?l{ PRl obHs (B 00 BAMAFRET4 71 Exanple 95

1- Hydr oxynet hyl - 2- (3H i mi dazol - 4-yl ) - et hyl am no] - net hy

| met hyl - bi phenyl - 4-carboxylic acid
Exaﬂg’lerrﬁlr%hol i n-4-yl-phenyl)-am de 5 Exanple 96

Fur#h- Qkér%oﬁ?ﬁ@ic‘i’d PEmeyRa-R hb%ﬁlﬁléﬂ-?lﬁpﬂéﬁyllaﬂﬂbaﬁbw-%ﬁbﬂenﬁ -4-
-carboxylic acrd (4- norpholin-4 phenyl)-anid
yll-3idepl e 97 10
"-[ (I H I ndazol - 6-yl am no) - net hyl ] - 6- et hyl - bi phenyl -
-carboxylic acid (4- norpholin-4-yl-phenyl)-am de
A sch‘ade)iM Gfinino- 2’—methy1—b1phenyl 3- carboxyhc acid (4-morpholin-4-yl-

ropyl am nonet hyl - hen | - 3-car boxyl
pheqls(;l) g@pig: (?1 p a%@ephylml%(ﬂ 4m1) in %’y DME (3m was treated w1th
furan-2-carbonyl chloride (0.015ml) and the mixture stirred at 20C for 18h. The mixture

was then partitioned between water and dichloromethane. The dried extract was then
evaporated and the residue purified on silica gel. Elution with

dichloromethane:ethanol:0.880 ammonia; 400:8:1 gave a colourless foam (46mg).

'"H NMR (DMSO,5) 2.28 (s, 3H) 3.09 (t, 4H) 3.74 (t, 4H) 6.74 (m, 1H) 6.93 (d, 2H)
7.30-7.38 (m, 2H) 7.56-7.76 (m, 6H) 7.93-7.99 (m, 3H) 10.12 (s, 1H) 10.24 (s, LH).

Examples 115 and 116 were prepared in an analogous fasion to Example 114

{
Example 115

4'-(2-Methoxy-benzoylamino)-2'-methyl-biphenyl-3-carboxylic acid (4-morpholin-4-yl-
phenyl)-amide

Example 116
4'-(3-Methoxy-benzoylamino)-2'-methyl-biphenyl-3-carboxylic acid (4-morpholin-4-yl-
phenyl)-amide



15 phenyl)-am de Exanple 99 (S)-3-Hydroxy-2-
{[2' -met hyl -5" - (4- nor phol i n-4-yl - phenyl car banoyl ) - bi ph
we@eyA3r79y| met hyl ] -am no) -propionic acid 20 BEXHGBR@®6/003469
100 4'- { [2-(3H I m dazol -43yl)-ethyl am no] - net hyl }
- 6- net hyl - bi phenyl - 3- carboxylic acid
(4- nmor phol i n-4-yl - phenyl ) -am de 25 Exanple 101 4'- {]
a!ElpllﬁFdrla sty Ard? wrememazed pindateohediatgs produmd foori golplmet AvB 1

and ("}4e r%’gﬂgﬁ e @’Fl%ﬁﬁ‘é 3‘3”%&8%’&@8&31? e 102 30

[ (2-Di net hyl am no- et hyl am no) - net hyl ] - 6- net hyl - bi ph
enyI 3-carboxylic acid (4-
Corgrgy phol i n- 4-yl - phenyl ) -am de WD 2007/ 031791
PCT/ GB2006/ 003469 72 Core 4d@;ﬂ2 NHBoc Br Br {
NHBaocC Né—IBoc rro/ ZQO2H O O NH2 NH ro O N Jaj
T r

—

CO,Me CO,Me \
N/\‘
i /[::]/A\L\/,¢O
S
N 1l

CO,H O e}

5 CONHR

Intermediate 13
6-Methyl-biphenyl-3,4’-dicarboxylic acid 3-methyl ester
A mixture of 3-bromo-4-methyl-benzoic acid methyl ester (3g), 4-hydroxycarbonyl-

10  phenyl boronic acid (2.21g), cesium carbonate (4.26g) and
tetrakis(triphenylphosphine)palladium® (catalytic quantity), in 1:2 aqueous DME (75ml)
was heated to reflux for 18h. The cooled reaction was then evaporated to dryness and
the residue purified on silica gel. Elution with dichloromethane:ethanol:0.880 ammonia;
800:8:1 to 100:8:1 gave a yellow crystalline solid (3.4g)

15
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HONMHS5 Internediate 9

(4- Brono- 3- net hyl - phenyl )-carbam ¢ acid tert-butyl
wW@sa00318950l uti on of 4-brono- 3-net hyl aniline PSOGBRY06/003469

in methanol (20m) was tredbed with triethylam ne

(0. 75mL) and Boc anhydride (1.18g) and was stirred at

20C for 18h. The 10 solvent was then evaporated and
Intermediptediddue partiti oned bet ween water and WO

L P B R S d o SR GG Rha o i 9

blplfeﬁmﬁ%aﬂ)oﬂﬁhc &idalethyDeyn solid (770my). Internediate
6- Whytlxbmhﬁaﬂr%ﬁyélamlb@hxhc@aﬁdq@mhmetnwLwgb freiojueng (Foml was

treai%? thﬁl 9}&'1@ dﬁ‘l&% (%ﬁe o I]%MF 56 ggar%s)d ng ngx&ugq, \{Va%fﬂr&qd at 20C
for Pistaad t}(e?lﬁﬁem@)vapc&atedw Bgmygshmyfesme &k CheRGlighoV46D) ,

esiu arbon (875my) . a
dichlero &?Qlﬁﬁémtmﬁmﬁsiﬁﬁﬁhbf@mw (O3 fimebyepd wesnirgatpd with 4-(1,1-

i T e

stirrgédt 3’/@@ fdri‘léh arplaw 4s theropee titirexhieemeeh NIMHGd diamchy droxide and

|chI hane. e dried extracts .wer
dicHirmsthap Cﬁweﬁge"?fﬁvés Fietq Y 2RYRSG %}n%@eéltl}aﬂ@p&%%s a
coléuﬂeggf‘ozl%":(m)z g). Internediate 11 15

[ 2- Met hyl - 3" -(4- nor phol i n- 4-yl - phenyl car banoyl ) - bi phen

Integinedjatg|1p- car bami ¢ aci d tert- butyl ester A mxture of

4T DR RS Pl érxlweﬂlyiﬁrphgﬂ?l?ﬁrﬁénle%%?ﬁft?lyl-

b1pltehyle340y1|baﬁyliteao(id) 55ml) and O benzotri azol -
1-yI -N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphate
(757nmg) in dry DMF (15nl) was stirred at 20C for 18h.

4-[¥41 2100 YRS 6411 B BB A0S ! olﬁ%&{hf%&;%gmayl] 6-methyl-

ourl'ess precipitate was c
blpfmgdl-ﬁ-lcalé:dxﬂﬁﬁihmmnethw esterg(@di08gewishéafed to reﬂux in 1M sodium

hyd?oy%ﬁ%&%ﬂ% ﬁ@ﬁlﬂg %%ﬁyi @%{atar%%(gsl thgn a%fclv&ged to cool, and
the 'fl‘IZIF Wﬁ}lkﬁfhreg Tl{é‘adﬁ%l@}@éﬂﬁb Way/ éxt&@%ﬂ%ﬁ@&@ﬁﬁ%étﬁﬁi&ﬁﬁﬂvas
carbamc acid tert- butyl ester

yl
thenswcilﬁé@ The resltanihitg sodidiyasaatieddd biﬁﬁ(tfahﬂoyl aad dﬁactxa‘s@mg)
2

Example 120
Biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-
ylmethyl)-phenyl]-amide} 3-[(4-morpholin-4-yl-phenyl)-amide]

This compound was prepared by an analogous method to Example 121

Example 121
6-Methyl-biphenyl-3,4’-dicarboxylic acid 4’-cyclopropylamide 3-{[4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide}

4’-[4~(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylcarbamoyl]-6-methyl-
biphenyl-3-carboxylic acid (35mg) N-methylmorpholine (0.01ml), 1-
hydroxybenzotriazole (10mg) cyclopropylamine (5mg) and 1-ethyl-3-(3-
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days. TLC indicated that the reaction was progressing

slowy and so the m xture was 30 heated to reflux for
wW®hRe07/0859r eacti on was all owed to cool and was PEEGB2006/003469

basi fied and extracted wi /& di chl oronet hane. The

dried extract was .evaporated and the residue

purified on silica gel. Elution with

(dingsiterlasinepeopyBevrbeditaide ﬂl}’@roslslgriéﬁ("ﬂtﬂmg in dQODBEFI(0. yal) was

B el R B 9 e e b By BB e St a e

15nﬁﬁ>s”>stirﬁn§, 1Re vetidew iy oflastediby Flration] wasked SﬁiteﬁZﬂrrﬂCHﬁﬁ@@t ether
from coupling A/BL and are synt hesi zed jn _an

%&& thefitlecompapid as 4 aoountesgselif(26me).3

‘H%@‘Y{ O 0 ) PP o 22N - P AR

SH)\Raks (mm a5 Br3eab (sn2H)n7 284, d@I)WsAlf-asm (o 1Hp7 B ands @, m;w 74.

7.8 1@!1 %ﬁ:@é‘?@liéﬁg%?ghﬁﬂc r,%bﬁo y %ﬁeﬁ;:/: gar banoyl ) - bi phen

LC Msés+)é|5]1«8am de A solution of
-am no- 2' - net hyl - bi phenyl - 3-carboxylic acid

(4 nor phol i n-4-yl 15 phenyl)-am de (40ng) and
EXaHn:le am ne(0.4ml) in dry DVF (3m) was treated with
a -carbonyl chloride (0.015m) and the m xture

6-Metliyl-biptheyl-RPQié w50k -aciline {4-K LERxoVSMbd¥8*-thiomorpholin-
partitioned between water and dichl oronet hane. The

4-ylgethyd)-eheny Hoamidels 34 Genethyl bigpbemideland t he resi due

I
i v pRenl R oo AR Bxanpls 1311 gave
col ourI ess foam (46rrg) 20 1H NWMR (DVBO, 6) 2.28 (s,

%g} 09 (t, 4H) 3.74 (t, 4H 6.74 (m 1H) 6.93 (d,
Exa 30738(m2H)756776(m6|—|)793799(m

6-M3tidy1- %Hyh‘]:gyl(:ﬁét’ dibdrb )le%d'n\c{(ﬁ 6@@1 1 dﬁ&éﬁ@éﬁda% tﬁﬂﬁo@gun-

were prepared I n an ‘anal ogo adsion to nple 114
4-ylmethybr-phebyl-amide} 4’-(3-fluoro-benzylamide)

Theé%lé%m%%ﬂn%?%mﬁ%g%ﬁ%%%ﬁa o gnabq%gﬁg}" g R Enp 13 157 eRCept
that 3-fluorobenzylamine was used. The title compound was 1solated as a colourless
solid (11mg)

'H NMR (DMSO0,5) 2.33 (s, 3H) 2.90 (m ,4H) 3.12 (m ,4H) 3.66 (s, 2H) 4.51 (d, 2H)
7.05-7.19 (m, 4H) 7.32-7.48 (m, 3H) 7.58 (d, 2H) 7.78-7.88 (m, 4H) 8.06 (d, 2H) 9.14
(t, 1H) 10.35 (s, 1H)

LC-MS ES+ =586

Examples 124 to 128 were prepared by an analogous method to Example 121

Example 124
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-11lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl]-amide} 3-[(tetrahydro-furan-2-ylmethyl)-amide]
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30 Exanple 116

4' - (3- Met hoxy-benzoyl am no) - 2' - net hyl - bi phenyl - 3- car bo
wogdoro3Eei d (4- nor phol i n-4-yl - phenyl)-am de VEILT/GB2006/003469

2007/ 031791 PCT/ GB2006/ 003489 75 Exanples 117 to 119

were prepared frominternedi ates produced from

coupling AB 1 and are synthesised in an anal ogous
Exampdhl%n to Exanple 114. Core 5 CO2H Br CO2Me CO2Me O

6-Metyl-Nphehy1'3 N dicaboAME A M (421, NaB:3- fadib 68t Molin-
% ate 13

nt er nedi

4-ylelBilphen9l |Rnaay) 3-B24pipelidiaribyxethylpamidell 3- met hyl
ester A mxture of 3-brono-4-nethyl-benzoic acid
nmet hyl ester (3g), 4-hydroxycarbonyl- 10 phenyl

Exaﬁgﬂ@ )¢ acid (2.21 g), cesium carbonate (4.26g) and

tetraki s(tri phenyl phosphi ne)pal | adi um (catal ytic

6-Mgthaibirthghyl-3,4'-dicRb@glie auil 4NE-(17 bdigxo- Masbdedat dhiotmorpholin-
refl for 18h. .The cool ed reacti on was then

A4-yimehy 'Blfeé‘éfl]fag“&?}yg’i%mﬁmxy?ﬁ’@ faé’%‘:aahe purified on
silica gel. Elution with dichl oronethane: et hanol : 0. 880

ammni a; 800:8:1 to 100:8:1 gave a yellow crystalline
Exagyll¢ 127 3. 4g) 15 WD 2007/ 031791 PCT/ GB2006/ 003469

6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl]-amide} 3-{[2-(3H-imidazol-4-yl)-ethyl]-amide}

Example 128
2'-Methyl-5'-(4-pyrrolidin-1-yl-piperidine-1-carbonyl)-biphenyl-4-carboxylic acid [4-
(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

Example 129 ‘
6-Methyl-biphenyl-3,4’-dicarboxylic acid bis-{[4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl}-amide}

The following compound was prepared in an analogous fashion to Example 123 except
that 4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylamine was used. The
title compound was isolated as a colourless solid (21mg).

"H NMR (DMSO,3) 2.36 (s, 3H) 2.88 (m, 8H) 3.12 (m, 8H) 3.65 (m, 4H) 7.30-7.35 (m,
4H) 7.55 (d, 1H) 7.61 (d, 2H) 7.75-7.82 (m, 4H) 7.92-7.95 (m, 2H) 8.08 (d, 2H) 10.28
(s, 1H) 10.38 (s,1H).

LC-MS ES+=1701

Example 130
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-[(4-dimethylamino-phenyl)-amide] 4'-{[4-
(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide}

This compound was prepared by an analogous method to Example 121



76 Internedi ate 14

4' -14-(1, 1- D oxo- | | mmbda*6*-t hi onor phol i n-4-yl met hyl ) -
w@b@ngsioar banoyl ] - 6- net hyl - bi phenyl - 3- car boxyPCT/GBL106/003469

met hyl ester 6-Met hyl - bi ph@Byl - 3, 4' - di carboxylic acid

3-nmethyl ester (1.59g) in toluene (50ml) was 5

treated with oxalyl chloride (8nml) and DMF (6 drops).
Example lixt ure was stirred at 20C for 2h. and then was

' r So1_ resi due,\ en dissol ved
(AR B G el MR AP ok M P Pl B0
1larg6da861viDiomothhotis-4t ylartigd)-phienkl) 4nfide 1- di oxo- 1l anbda*

,6*-t hi onor phol i n-4-yl net hyl ) - phenyl ani ne (1.4g). This
ThisQmRAURd W8 Prenarsc E0im Apterpeniat s EBaMledFRIn GAkp BB and
Lt ]gq%%- i dr oxi de and 10
Synbgi@%%ﬁd&#lgﬁng?ﬂg%% é&g@f) i%ggfngglpgbt S were evapor at ed
giving the title conpound as a colourl ess foam
C %%.729). Internediate 15 4'-[4-(1,1-D oxo- | | anbda*
O'8* -t hi onor phol i n- 4-yl et hyl ) - phenyl car banoy! ]
-6- et hyl - bi phenyl -3-carboxylic acid 15 4'- [4-(1, 1

-Dioxo- | lanb da* 6 _* -thionorpho

li n-4-yl et hyk) - phenft¥fr b anoyl] - 6- met hyl - CO.H
bi phen “cdrboxylic acid nethyl ester (j1. 089)y0as

he reflux in 1M sodi um hydroxi de and

T 20mL) for 3h. The fixt#re was then owed to

c ;7 and the THE evaporated. The aqueous” resi due was

ext\igst €d with di chl oronmet hane, and was
acidified. The resultant white solid was co
filtration and dried (950ng). Exanple 120

Bi phenyl - 3, 4' - di carboxylic acid
4" -{[4-(4Q, 1- o-§Ta ?a* 6* -t hi onor ph |iN/\//o
| ~ 1] - agigé N L\/ﬁ

DI phol | n-4-yl - 'enyl)-a ' b ThHi s conmpound ©

s prepared by an anal ogous o Exanple 121
anpl e 121 6- Met hyl=Dbiphenyl A' - di carboxylic acid

A' -cycl opropyl am de 3-{[4-(1, 1-[di oxo- 1 | anbda* 6*

NHE hi onor phol i n- 4-yl net hyl ) - pheB3e - ani de} 30

4'-14-(1, 1-§ oxo-1

| anbda* 6* - t hixgnor phol i n- 4-yl net hyl ) - phenyl car banoyl ] - 6

- met hyl - o /@AN/\
s T

(f,chen
Iec%ed by




bi phenyl - 3-carboxylic acid (35nmg) N nethyl norpholine
(OGAm), 1- hydroxybenzotriazole (10ny)
weyehoprepyl am ne (5nmg) and 1-ethyl -3-(3 WO 20P71/GB1009/003469
PCT/ GB2006/ 003469 77 80
(di met hyl am nopropyl ) car bodi i m de hydrochl ori de (14ng)
in dry DM (0.5m) was stirred at 20C for 18h. The
mxture was then dWHE® to water (6m) and after a
rth SfHs stirring, the sohd oast col | ected by
3 , washed (water 2x 1 nd pet ether
i d dried giving the ke -tonpound as a
pur | ess solid (27ny). NVR (DMSO, 6) 0.57-0. 60
1 2H) 0.66-0.71 (m 2H) 31 (s, 3H) 2.88-3.00 (m
SR, 3. 13 (m 4H) 3.66 (s, ‘ 33 (d, 2H) 7.41-7.43
(m~ 1H) 7.54-7.58 (d, 2H) 7. 7.81 ( 4H) 8.04 (d,
2H) 8.46 (d, 1H) 10.34 (s, 1. LC M5 ES+ = 518 10
anple 122 6 Met hyl - bi phenyl -3, 4' - di cgrboxylic acid
-{[4-( C

ﬁ”bda* 6* - t hi onor phol i n-
ejo 3-[ (3-net hyl - buty %ﬁpm de]
‘ g‘paf I od to
121 15 Exanpl e 423
Ryl - bi phenyl - 3, 4' - di car boxyl |
{[4 (1, 1- di oxo- 11lanbda* 6*-t hi ong
yl met hyl) - phenyl ] =amde} 4'-(3-flJioro-benzyl an de)
HNLherf ol | owi ng conmpound was prepar edNy p.Ran anal ogous
fgshion to Exanple 121 except that
3 | uorobenzyl ani ne was used. The tit?e conpound was
isolated as a colourless 20 solid (11ng) 1H NWR
(DMSO, 6) 2.33 (s, 3H) 2.90 (m4H) 3.12 (m4H 3.66 (s,
Inte%h%dlﬂ-t.eq% (d, 2H) 7.05-7.19 (m 4H) 7.32-7.48 (m 3H)
.58 (d, 2H) 7.78-7.88 (m 4H) 8.06 (d, 2H) 9.14 (t,
5 ’-tilﬁ-mem}@abpsylammo -VenpByEsiphenyddecarlxiylig aeidl es 124 to
5 128 were prepared by an anal ogous nethod to Exanple
121 Exanpl e 124 6- Met hyl - bi phenyl -3, 4' - di car boxylic
5’ -tatiBhtdkychifbén{1amingl2 Oxethd]-biphe - 46darb duytioaciaheetyl Bster (6.3g)

was stirred in ethanol (75ml) and 1M sodium hydroxide (30ml) at 20C for 18h. The
mixture was then acidified and the ethanol evaporated. The pale beige solid thus formed

was collected by filtration and dried (4.26g)

A

10
Intermediate 17
{4’-[4-(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylcarbamoyl]-6-
methyl-biphenyl-3-yl}-carbamic acid tert-butyl ester

15

A mixture of 5’-tert-butoxycarbonylamino-2’-methyl-biphenyl-4-carboxylic acid
(500mg), 4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylamine (367mg),
triethylamine (0.64ml) and O-benzotriazol-1-y1-N,N,N’,N’-tetramethyluronium
hexafluorophosphate (869mg) in dry DMF (20ml) was stirred at 20C for 18h. The

20  mixture was then partitioned between water and dichloromethane. The dried extracts

were evaporated and the residue purified on silica gel. Elution with ethyl acetate:petrol;



10

15

20

25

30

30 4-yl met hyl ) -phenyl ] -am de}
3-[(tetrahydro-furan-2-yl nethyl)-am de] WO 2007/ 031791
wean/eB2006/ 003469 78 ExanPI e 125 PCT/GB2006/003469
6- Met hyl - bi phenyl -3, 4' -di c8tboxylic acid 4'-
{[4 (1, 1- dioxo 1 | anbda* 6 * -thionorpholin-
yl nmet h hen{l ] -am de}
1

11@rr[0(vzdb4 ﬁ Ignpyi C%/?—ndeﬁlﬁbﬁl)dlﬁtﬁno‘éljth sthilensistegavedhe title
b I d
comffolf 34 4 DR 0 GoRfbE S+ " omor pho i -
4- yI nmet hyl ) - phenyl ] -am de} 3-[ (2-nmet hoxy-ethyl)-am de]

| e 127 10 6- Met hyl - bi phenyl - 3, 4' - di car boxyl i c
Integgq: atg18s1 4- (1, 1- di oxo- 1 | anbda* 6* -t hi onor phol i n-

> OB Sl sy
thioﬁiorplfbﬂlhjﬂ-yl'ﬁieﬂ(}d)—pbanlytjl-annidm 1-yl - pi peri d| ne-

- car bonyl ) - bi phenyl - 4- carboxylic acid [4- 15

(1, 1-di oxo- | | anbda*6*-t hi onor phol i n-4-yl net hyl ) - phenyl

A sdluﬁ’éﬂ 6l 1 &1idx211ambda*6*-thiomorpholin-4-ylmethyl
- Met hyiﬁglagﬁenyl -3,4' -dicar boxylrlloc aci (%I] -

phelm'lgarp{imoxll Ga[n@thyjlxh;phemeﬁr@dé}k-garbamlc acid tert—butyl ester (685mg) n

etha%lh @g%rlﬁad% ééﬁ,p}g%lr{ggﬁglwls)sgﬁgg %id%ﬁ)g&‘gg %I‘e was then

basﬂ'la& Bhdthelethans BeRberaled3TRX €s1piirldsh adlid thus formed was collected by
(1, 1-dj oxo- 11anbda*6*-t hi onor phol i n-4-yl net hyl ) - phen

fﬂﬁyﬂﬁﬁﬁﬁéhﬁ5§4%§@@: The title conpound was isol ated as
a colourless solid (21ng). 1H NVR (DMSQO, 8) 2.36 (s,
34 288 (m 8H) 3.12 (m 8H) 365 (m 4H) 7.30-7 35

Exafiple 132H) 7.55 (d, 1H) 7.61 (d, 2H) 7.75-7.82 (m 4H)

5' (%gc?qgro)pagq?e@ér é@pugo)ggfgg@%@y& %:arb%?cyl c acu} FR (T, 9d10xo-

) lg-
Uarfdiet n{u?rg?ﬁd;ﬁg% 4n%1r%ﬁ%}?1§yﬁﬁ%pﬂwlﬂ@g?&it94 50 (1 1

A mmmm@f 5’ antinpBdatetlgA-biphenyl-4-carboxylic acid [4-(1,1-dioxo-

- & hi hal i,n h el. Thi
e B O T B SR e (ECRER g o s0me) and
trietyfRfhe(11 k) Wm0t 83 inetin E Clrh ipRA0 iR 4180 3469
cyclopropanecarbonyl chloride (12mg) with stirring for 2h. The mixture was then
partitioned between water and dichloromethane. The dried extracts were then

evaporated giving the title compound as a colourless solid (44mg)

'H NMR (DMSO, 8) 0.77-.80 (m, 4H) 1.74-1.79 (m, 1H) 2.20 (s, 3H) 2.88 (m, 4H) 3.11
(m, 4H) 3.65 (s, 2H) 7.24 (d, 1H) 7.33 (d, 2H) 7.48-7.55 (m, 4H) 7.77 (d, 2H) 8.02 (d,
2H) 10.22 (s, 1H) 10.32 (s, 1H).

LC-MS ES+=518.

Examples 133 to 135 were prepared from intermediates generated from coupling A/B1

and synthesised in an analogous fashion to example 114.
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79 Example 131
- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -
wa@ewonyl7dc acid [4-(1, 1-di oxo- 1 | anbda* 6 PCT/GB2006/003469
*-t hi onor phol i n- 4-yl met hyl B2phenyl] -am de This
conmpound was prepared frominternedi ates generated
fromcoupling AAB 1 and 5 synthesised in an anal ogous
ExampddiBdn to exanple 114. Core 6 Route A COREt CO2H

relf SRR Pl A B e

PheRUEAERI6ABLGRAAADipRAY| RaUl-amflo) CREL COP N2 HWR O
ON~) STOCRH 1A HNYR HNY R

Examplel34
4'-(2-Methoxy-benzoylamino)-2'-methyl-biphenyl-3-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

Example135
2'-Methyl-biphenyl-3,4'-dicarboxylic acid 3-{[4-(1,1-dioxo-1lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl]-amide} 4'-[(4-morpholin-4-yl-phenyl)-amide]

Examples 136 to 148 were prepared by an analogous method to Example 121

Example 136
6-Methyl-biphenyl-3,4"-dicarboxylic acid 4'-{[3-(1,1-dioxo-1lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl]-amide} 3-[(4-morpholin-4-yl-phenyl)-amide]

Example 137
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl]-amide} 3-{[3-(2-oxo-pyrrolidin-1-yl)-propyl]-amide}

Example 138
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl]-amide} 3-{[4-(3-ethyl-2,6-dioxo-piperidin-3-yl)-phenyl]-amide}

Example 139
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl}-amide} 3-[(4-[1,2,4]triazol-1-yl-phenyl)-amide]

Example 140
6-Methyl-biphenyl-3,4'-dicarboxylic acid 4'-{[4-(1,1-dioxo-1lambda*6*-thiomorpholin-
4-ylmethyl)-phenyl]-amide} 3-{[4-(morpholine-4-carbonyl)-phenyl]-amide}
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OO Internediate 16

5'-tert-But oxycar bonyl am no-2' - net hyl - bi phenyl - 4-car bo
wogdoro3aei d 5 PCT/GB2006/003469

5' -tert-But oxycarbonyl ami n832' - net hyl - bi phenyl - 4- car bo

xylic acid ethyl ester (6.3g) was stirred in ethanol

(75m) and 1M sodi um hydroxi de (30nl) at 20C for 18h.
Examipde 144 xt ure was then acidified and the ethanol

Gk .
6- 1\4%%@?@@3?1%%}91%71 DRl SR e A Pl %H{E)gﬁ 21&;9&%6 ¥RSmorpholin
4-ylhietienrgitngt] emlide { 3[(4=héth{ltarbablogkphenis])- el *
6* - t hi onor phol i n-4-yl net hyl ) - phenyl car banoyl ] - 6-
met hyI - bi phenyl -3-yl }-carbam c acid tert-butyl ester
Fxa J9 xture of
tert but oxycar bonyl am no- 2' - et hyl - bi phenyl - 4- car bo
—M)eyhyil-dnl;ﬁenyl -3,4'5liGargyxylic a01d 3 -[(4-dimethylcarbamoyl-phenyl)-amide] 4'-

{[4+ 3} ihl %’SJGQ %?1;02; "R%gg%g 'Bﬁ?ﬁﬁﬂ]yaafﬂn@t pyl ) - phen

Obenzotrlazol 1yI-NNN N -tetramet hyl uroni um
hexaf | uor ophosphat e (869rrg) in dry DVMF (20nl) was
Exagple t40 at 20C for 18h. The 20 m'xture vvas t hen

ML PO GERONE il PP B EQSERIEEP G lbfhorpholin-

4-yRistihyfl)-Bler@l]-hide L 3-[@Rbthy 1&11;3,4]¢1ﬁadﬁaidmeﬁwimde
yacet atg Sg%]r ol; WO 2007/ 031791 PCT/ GB2006/ 003469 81
1:1 renoved hi gh Rf inmpurities and further elution

e hyl acetate gave the title conpound as a pale
Exa@éﬂl%l%% solid (693ngy). Internediate 18 5

6-Methyhbiptenil-3 n‘edlhgtbe)mmhetdy4'-—{{l4 ¢hi tdooxyk 11embda*é*-thiomorpholin-
1-di I * BY - .
+ Y’[xﬂFﬁﬂa?l%P ot amidel St Rypsridmrshyeromb abenyll-89idst i on o

-[ 4- (1 1- di oxo- 1l anbda* 6*-t hi onor phol i n- 4-yl et hyl )
- phenyl car banoyl ] - 6- net hyl - bi phenyl - 3-yl }-car bam c
Exoagilell4%®ert - butyl ester (685ng) in 10 ethanol (25ml) and

oM Tph e SRSkl E PRy o aad G Wbttt

4-yBRHRUY-bR&S S &hidd) Bl nietiyiadiiamnl Goj1)-aeidky by

Example 146
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-cyclohexylmethyl-amide 4'-{[4-(1,1-dioxo-
11ambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide}

Example 147
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-cycloheptylamide 4'-{[4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide}

Example 148
6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-cyclopentylamide 4'- {[4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl}-amide}



10

15

filtration and dried (434ng). Exanple 132 15

5' - (Cycl opr opanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-c
w@eonyl7dr acid [4-(1, 1-di oxo- 1 [ anbda* 6 * PCT/GB2006/003469

-t hi onor phol i n-4-yl net hyl ) 88henyl] -amide (Route A) A

m xture of 5'-am no-2'-nethyl-bi phenyl -4-carboxylic

acid [4-(1, 1-di oxo- |l anbda*
Corg#- t hi onor phol i n- 4-yl met hyl ) - phenyl | - ani de

(Intermediate 13)(50ng) and triethylamne (11ng)_in

dry dichlorgﬂpthane (1 mM) was treated 20N
cycl optropariecar bonyl chl ori de 2noy. W irrli\ngf’/gr
2h, The mxture was then part pnedibetieen water!

dBfi chfor onet hane. The gri ed rachs were then
dprated gi ving the +.¢I eBconpound as a col ourl ess
lid (44mg) 1H NMVR ( &) 0.77-.80 (m |aH)
1/74-1.79 (m 1H) 2.20 ¢s| 3H) 2.88 (m 4H)| 3.11 25
(m 4H) 3.65 (s, 2H) 7.24 (d, 1H) 7.33 (d, [2H)

7.48-7.55 (m 4H) 7.77 (d, 2H) 8.02 (d, 2H) 10.22 (s,
1H) 10.32 (s, 1H). LC-MS ES+ = 518. Exanpl s 133 to

135 were preparged frominternedia & generdted from
coupling A/ Bl 3Q-dahd synt hes i n an andl ogous
fashion to exg e 114—WS 200%4031791

PCT/ GB2006/ 003
acid {3 -[4-(1,
| anbda* 6* -t hi onorphol i n- 4-yl net hyf) -

phenyl car banoyl ] - 2- net hyl - bi phenyl -4-yl} -amde 5
Exanpl el 34

4' - (2- Met hoxy- benzoyl am no) - 2' - met hyl - bi phenyl - 3- car bo
xylic acid [4-(1, 1-dioxo- 1 |anbda*
6*-t hi onor phol i n-4-yl nmet hyl ) - phenyl ]
10 2' - Met hyl - bi phenyl - 3, 4' - di capBbhox
3-{[4-(1, 1-di oxo-1 I anbda*6*4{t hi g
4-yl met hyl ) - phenyl ] - am de
4' - [ (4- nor phol i n-4-yl - phe am de] Exanples 136 to
148 were prepared by an anafdgoug nethod to Exanpl e
121 15 Exanple 136 HN

6- Met hyl - bi phenyl - 3, 4' - di car bgxylic acid

4' -{[3-(1, 1-di oxo- I | anbda* 6*-gphi onor phol i n-

82 Exanpl el F n- 2- dar boxylic

Ham

Intermediate 19
4-(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-N-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-benzamide

A mixture of 4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaboroloan-2-yl)-phenylamine (60mg), 4-
(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-benzoic acid (73mg), EDAC
(53mg), HOBT (37mg) and N-methylmorpholine (0.06ml) in dry DMF (2ml) was
stirred at 20C for 18h. The mixture was then diluted with water (6ml) and the resulting
colourless solid collected by filtration and dried (130mg).

Intermediate 20

Cyclopropanecarboxylic acid (3-bromo-4-methyl-phenyl)-amide
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4-yl met hyl ) - phenyl ] - am de}
3-[(4-norpholin-4-yl -phenyl)-am de] Exanple 137 20
W@200208bt bi phenyl - 3, 4" - di carboxylic acid. PCT/GB2006/003469
4'-{[4-(1, 1-di oxo-I 1 anbda* @3-t hi onor phol i n-
4 yl met hyl ) - phenyl ] - am de}
3-{[3-(2-oxo-pyrrolidin-1-yl)-propyl]-amde} Exanple
A miggreso i=brioyo-hinmstiedgniline d00uiey &Vd@ﬂmpamcathouyl chloride (98mg)

andi\l-i}%hé'thﬁy 0 FB]P‘PP m %nlllzmj %g}dlc%loromeﬁlnagé an% was st2 tred at 20C for

18h3T1{16£ ﬁﬁtﬁmﬁm&@ﬁa&m&%&&@ rshtﬁitdﬂecﬁso)dhim Blramohhte 861u€ien
npl.e 139 6- Met hél - bi phenyl - -di carboxylic

and a‘&héommﬁﬁ{hpae (The rrigd gxGaqts Wﬁa@cﬁé{apcsateti BivéRe? pHisl Which was used

vl RS B e om0

140 6- N@thyl bi phenyl - 3, 4' dlcarboxyllc acid
4- (1, 1-di oxo- | | anbda* 6*-t hi onor phol i n-
EX&HIP;‘/? hyl ) - phenyl] ami de}

NSy RRRbda ) ook &@ﬁ&é’xj“n%?‘é‘@i‘lm"
lamgbda 6tvjhiomiopihotint4-@methyd)-eenzbmidel i ¢ aci d

4' -{[4-(1, 1-di oxo- 11anbda* 6*-t hi onor phol i n-

4-yl met hyl ) - phenyl ] - am de}

A mixtutdofetiny. HE&bkldﬁﬁMa*lh@Whlbqﬂi%ﬂﬁﬂ-ylﬁleE&y@)mL[ﬁ Gas,5-
6- Met hyl - bi phenyl -3 - di car boxylic acid

tetrgngthyl- »%ﬁiwab@pbarﬁnyll) -phesAlrbgrzamidedf/ Oms), {
cycfo?ho(pjdnélca o%?ﬁc &%hwﬂ?‘ﬁy?)met 1- rpqe?ylg éde} (3&1%1} 1\%%4m1)

and 1@1& ( MShﬂydzomaming I@yéluﬁ chrbotlhte & (roxydndaettakitriphenylphosphine)
di oxo- 1 | anbda* 6* -t hi onor phol i n-

pallad1 &t(]{](g;pé) ‘fﬂ?’?el?ﬁ? qd tg ﬁqﬂyé&}for 18h. The cooled mixture was then
part'isclc[n(aé ‘b@tfzﬂ%ﬁ W[ageré]n& l“fh?l Q(%I i a?lb lé!i )sxﬁ%‘tsdﬁlare E:Kr?ﬁﬁ}ht‘éd 34 the

6- Met h I phen oxy Ic acid 4
resifiue Iém’;ﬂbddlncsxlma]gel dittiiat wh 0-3006 DO OHINE3,120:8:1 in DCM

gant%[tgF(cﬁ?{rﬁ?é’Pﬁa % Sgg]iig%h%h phenyl ] -ami de} Exanpl e

145 6- Met hyl - bi phenyl -3, 4' - di car boxylic acid
LA -{[4-(1, 1-di oxo-| | anbda*6*-t hi onorphol i n-
HNMR (DMSO, 6) 0.60-0.72 (m, 4H) 1.64-1.74 (m, 1H) 2.13 (s, 3H) 2.83 (m, 4H)

3.06 (m, 4H) 3.71 (s, 2H) 7.12 (d, 1H) 7.24 (d, 2H) 7.38-7.56 (m, 4H) 7.78 (d, 2H) 7.88
(d, 2E) 10.09 (s, 1H) 10.25 (s, 1H).
LC-MS ES+=518.

Examples 150 and 151 were prepared by analogous methods to Example 149

Example 150
N-[5'-(Cyclohexanecarbonyl-amino)-2'-methyl-biphenyl-4-y1]-4-(1,1-dioxo-
11lambda*6*-thiomorpholin-4-ylmethyl)-benzamide

Example 151 .
4'-[4-(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-benzoylamino]-6-methyl-
biphenyl-3-carboxylic acid (4-morpholin-4-yl-phenyl)-amide



4-yl met hyl ) - phenyl ] - am de}
3-[(3-nethyl-isothiazol-5-yl)-am de] 20 Exanple 146

wW@200208bt bi phenyl -3, 4" - di carboxylic acid PCT/GB2006/003469
3-cycl ohexyl net hyl - ani de 486{[4-(1, 1-di oxo- | | anbda*
6*-t hi onor phol i n-4-yl met hyl ) - phenyl ] -am de} 25 Exanpl e
147 6- Met hyl - bi phenyl -3, 4' -di carboxylic acid

Corg8cycl oheptyl am de 4' -{[4-(1, 1-di oxo- | |anbda*

§* - t hi onor phol i n-4-yl nmet hyl ) - phenyl ] - am de} Exanpl e

48 30 6- Met hyl - bi phenyl -3, 4" - Hi carboxylic acid

3xcyePbpentyl amide 4' - {[4- (L A_-djmxo- 1 |anmbda, * 6

i onor phol i n-4-yl met hyl ) -[p ] -am de} WO

9’7/ 031791 PCTT GBZ006/ 0034 Core 7 N \ H ZNH2

4~ 1 O ovBBOB/ | OBr

'~
J O

kS
%@
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NSO HNO Internediate 19 5
4- (1, 1- D oxo- I | anbda*6*-t hi onor pholin-4-ylnmethyl)-N-[4
WO ab735B906-t et r anet hyl - [ PCT/GB2006/003469
1, 3, 2] di oxabor ol an-2-yl ) - pB&nyl ] - benzanmi de A mni xture
of
4-(4,4,5,5-tetra. methyl -[ 1, 3, 2] di oxabor ol oan-2-yl ) -phe
Inteppediaiedd (60ny) 4-

ol STt ) ore

N-methyl nmor pholine (0.06nl) in dry DVF (2ml) was

stirred at 20C for 18h, The m xture was then dil uted
A sqlption of3-bromasfhnjethyl gniling (3 égmntmﬁaanc& 61 mpl) was regeq with

oL ol OB ETA AAT 1.

solveBt Wasthen dvapetdigd aghibe yds)dua madﬂmn&cﬁbéﬁ@eém@ﬂeﬂ 83d¥91 _

PCT/ 0 9 85 A m tur
dichorgpms Gﬁ@ﬂﬁ%ﬁgﬁwﬁgeﬁ emﬁyapo% %}ma‘awé%?wd as
abr@%q,lﬂl(@q_'yé?&‘rg) and N-net hyl nor pholine (0.12mL) in
dry dichl oronet hane (2ml) was stirred at 20C for 18h.

The m xture was then partitioned between saturated
Inte od%lutmggl carbonate solution and dichloronethane. The
Fedettracts were evaporated giving a solid which

5’ -t ButGSdaboyhiaiel 2 PHEihy1-biphéB-A darb s lio gt thet i c
step (12%)”81;1‘5’ Exanpl e §’49@I\I—I?HL r(da(fy@cll opr ggﬁecarb

onyl - am no) - 2' net hyl - bi phenyl -4-yl] -4-(1,1-dioxo- 1
A nlnin%)ﬁ(!-‘feﬂc’;‘f; 3 -g[{ra&'alﬁﬂi‘é{h%%éﬁ}l)f‘éa}%ﬂﬁ% DR bR BHLAR 3h9 44
ethokyCdrbdnydipbrenyll taoric adi6 {3.54¢)poasivmh cdrbonade (4.95%) lapd ) - N-[ 4
-(4,4,5, 5- . . . oo
tetr@f(éﬁ(t%@ﬂyhosp@ns)pz}lafilaw% KeAtly R a9ayity). Pt gateose PME d
(IZ%K)Mgﬂeated&y rf eel?{ gjxé a@‘@deﬂ allowed to cool and was
r ono- 4- net hy phenyl ) -am 38mg) 1n DVE (4
therapm’tmm@rbe(\ie@mﬂ\){ Hiﬁratnd idmbhgromethianen Thardvied akteaci S0 eng)then

evaporgtetdegtr\;nalg {hse(t{tfei c%pn%%}gn&) as osgeq ow%range foam (6.63g).

Intermediate 23
5’-Amino-2’-methyl-biphenyl-4-carboxylic acid ethyl ester

5’-tert-Butoxycarbonylamino-2’-methyl-biphenyl-4-carboxylic acid ethyl ester (6.6g)
was stirred in ethanol (120ml) and 6M HCI (50ml) at 20C for 2 days. The ethanol was
evaporated and the residue basified and then extracted with dichloromethane. The dried

extracts were evaporated giving the title compound as a pale brown crystalline solid
(4g).

Intermediate 24
2’-Methyl-5’-[ (morpholine-4-carbonyl)-amino]-biphenyl-4-carboxylic acid ethyl ester

A stirred solution of 5’-amino-2’-methyl-biphenyl-4-carboxylic acid ethyl ester
(520mg) in dry THF (25ml) containing triethylamine (0.57ml) was treated with 4-
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15 pal l adium (0) (10ng) was heated to reflux for 18h.
The cooled m xture was then partitioned between water
wanw7estyl acetate. The dried extracts were evBQPDGBR@6/003469
and the residue purified 88 silica gel. Elution with
O 30% DCM Et OH: NH3; 20:8:1 in DCM gave the title
onmpound as a tan solid (6ng) 20 1H NVR (DWVSQO, 5)
mor@h@lmeecarlzon(yhphlaﬂple (0. vml].. Nﬁmer(lr&h thefmigtutwaspargipned. l®Bveen

Wat%r?nd%hloirog)g&?g% 6T h(ar;(gn i ﬁ%f}‘a,&s]g/elieg,gvamt%g (agg the'_xbamdmunﬁed

on slitbaQR1. @utickyitd 8thabadetate:dhol 1HCeAVR theXiticcddfbund s a yellow
Exanpl es 150 and 151 were prepared by anal ogous

oil (idéH8Hs t 0 Exanpl e 149 Exanpl e 150
N-[5' - (Cycl ohexanecar bonyl - am no) - 2' - met hyl - bi phenyl -
-yl]-4-(1, 1- di oxo-

"H NMR{ERERS) tlBQc(mSH)lioll& (8- 3 )y3 4@ {th4aT) 3.08 K 4H) dS8 (3RH) 6.28

o B S50, R A T 0% o vyt

bi phenyl - 3-carboxylic acid
(4-nor phol i n-4-yl -phenyl ) -am de WO 2007/ 031791
Intep@Tdi@B2606/ 003469 86 Core 8 Br Br aim NH NHBoc W

*-Nethyl- g[(arzn%}“phlt\)lhge— -carqbony ammo]%opﬁleny%4 carboxyhé aclld AN N
i\

2’-Methyl-5’-[(morpholine-4-carbonyl)-amino]-biphenyl-4-carboxylic acid ethyl ester
(416mg) was stirred in ethanol (15ml) and 1M sodium hydroxide (4ml) at 20C for 18h.
The mixture was then acidified and extracted with dichloromethane. The dried extracts

were then evaporated giving the title compound as a beige solid (295mg).

"H NMR (DMSO0,8) 2.23 (s, 3H) 3.49 (m, 4H) 3.67 (m, 4H) 7.24 (d, 1H) 7.45-7.84 (m,
4H) 8.07 (d, 2H) 8.62 (s, 1H).

Example 152
Morpholine-4-carboxylic acid {4’-[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-
ylmethyl)-phenylcarbamoyl]-6-methyl-biphenyl-3-yl}-amide

A mixture of 2’-methyl-5’-[(morpholine-4-carbonyl)-amino]-biphenyl-4-carboxylic acid
(40mg), 4-(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylamine (28mg),
triethylamine (0.033ml) and O-benzotriazol-1-y1-N,N,N’,N’-tetramethyluronium
hexafluorophosphate (67mg) in dry DMF (3ml) was stirred at 20C for 18h. The mixture
was then partitioned between water and dichloromethane. The dried extracts were
evaporated and the residue purified on silica gel. Elution with

dichloromethane:ethanol:0.880 ammonia; 200:8:1 gave an off-white solid (32mg).
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2007/ 031791 PCT/ GB2006/ 003469 87 Internedi ate 21
W@ 20B08nT0t 4- met hyl - phenyl ) - carbam ¢ aci d tert - PCL/GB2006/003469

ester A solution of 3-bromB94-nmethyl aniline (3.4g) in

nmet hanol (100m ) was treated with 5 triethylam ne

5.1mM) and Boc anhydride (6.6g) and was stirred at

'H EBVISOSN 2.20H(s, 3H)o. 88 (m, 4i8s3.Uhém, 4ikhes anetHh60-8H6

(b 5P B A2 Gt ST Sl SR e 2 0 2 8.7 6

1H)a0aaqEamed giving the title conpound as a brown oil
(5.47g). 10 Internedi ate 22
5'-tert-But oxycar bonyl am no- 2' - net hyl - bi phenyl -4-carbo

EX&%HD 59 5§%h Q%lrei ﬁépé}a‘? ff‘at{[%&% odk (I:neﬂ{ods th]g

amc acl
ester (5 Sg) 4- ethoxycarbonyl phenyl boronlc aC|d
%g cesi um car bonate (5.95g) and 15

Exa |s(tr|phenylphosphlne)palladlun1(catalyt|c

Furaameaﬂbwhc alc'ﬂd %4 1?t4 RAYERNS- %bdé*%z‘ Wqﬁ\@m@e@gﬁﬂaﬁ@

lux for 18 he m xture was the [ofo]e)
phelad@brbaaoyli ﬁenetbﬂrblphantyhédllbemmen IMHA and
di chl oronet hane. The dried extracts were then
evaporated giving the title conpound as a
Exaﬂ@lé 4 orange foam (6.63g). 20 Internediate 23

Anmi no- 2' - et hy I-blﬁhenyl 4- carboxylic acid ethyl
5 (Aer@no-benzoylammo) 2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-

(=11 r yl - bi phenyl - 4-car bo

llan%/qa, § g%gﬁggﬁ%ﬁﬁ 4@21{% h%’péﬁ% §l] a\{/\méég]st irred in ethanol

(120m) and 6M HC (50nl) at 20C for 2 days. The

et hanol was
Intermediate 26
2’-Methyl-5’-[(thiophene-2-carbonyl)-amino]-biphenyl-4-carboxylic acid ethyl ester
A mixture of 5’-amino-2’-methyl-biphenyl-4-carboxylic acid ethyl ester (280mg) and
thiophene-2-carbonyl chloride (161mg) in dichloromethane (5ml) containing
triethylamine (222mg) was stirred at 20C for 18h. The mixture was then partitioned
between water and dichloromethane. The dried extracts were then evaporated giving the

title compound as a colourless solid (425mg)

Intermediate 27

2’-Methyl-5’-[(thiophene-2-carbonyl)-amino]-biphenyl-4-carboxylic acid
2’-Methyl-5’-[(thiophene-2-carbonyl)-amino]-biphenyl-4-carboxylic acid ethyl ester
(425mg) in THF (10ml) and sodium hydroxide (1M, 20ml) was heated to reflux for 4h.
The solvent was then evaporated and the residue acidified. The resulting precipitate was

collected by filtration and dried (321mg).
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25 evaporated and the residue basified and then
extracted with dichloronethane. The dried extracts
W/ 0evapor at ed giving the title conpound- as- BCP&B2006/003469
brown crystalline solid (4§). Internediate 24 30
2' -Met hyl -5' - [ (nor phol i ne-4-car bonyl ) - am no] - bi phenyl -
4-carboxylic acid ethyl ester A stirred solution of
5'-am no-2' - net hyl - bi phenyl - 4-carboxylic acid ethyl
Ex ée; 5 (520mg) in dry THE (25nm) contai ning
retnyl am ne (0.57ml) was treated with 4 WO
ThigHAé-0 Thtbk yRELE E52006(1 A0SH6LE- 11285h da®6 R HRdrh HphERi-AGMbthyl)-
chloride (0.26m). After 18h. the m xture was
phepyrarpamey]i-§-petheeinhenyid el -apidediRopteBbnet hane. The

T e R e
(1,1adiexr @ bebi@i-thioriorgholin-tHydmethy 1) ehenytmained3 2magn BPAC ow

(2595}, HOFE oo el NPt Thapa ey i i, Gl os
stirrllah")at 7o0d fdrﬁ-SﬁiTl(é'ﬁlid&!ﬂ)s Was3erl HtutedHitB whtbr (6n1) 2l the resulting

nternediate 25 1
colqurlepgsofiviicoBectéd bpofilitatibn ned drieh{@@o®)l ) - ani no] - bi phenyl -

- oxy] i i.d
‘MRS 55235 6 S 90He 4103 iy D 4651 Z) Bk LED
RO [ A [
T L P R S O S OS  FRa T s
1H)Y or 18h. The nixture was then acidified and extracted
) i_chl oronet hane. The dried extracts 15 were then
Lc‘mggrngtgegé)'gi ving the title conpound as a beige solid
(295ng). 1H NWR (DMBO, S) 2.23 (s, 3H) 3.49 (m 4H)
3.67g§m AH) 7.24 (d, 1H) 7.45-7.84 (m 4H) 8.07 (d,
Exappple 8562 (s, 1H). 20 Exanple 152

[ ine. ¥ L
- DS AP ol yimetphermbamoyt
metityFEiphany)-3phpaidodashidenoyl ] - 6- net hyl - bi phenyl -3 -yl }
-amde A m xture of
Thigcorgpqudwas prenafsh yhan anateeaus methodye FxamPiidPobi phenyl -
4-carboxylic acid 25 (40ny),
4- (1, 1- D oxo- 1l anbda*6*-t hi onor phol i n- 4-yl met hyl ) - phen
Exapipderi iz (28ng), triethylamine (0.033nl) and

1- etl?yqﬂiﬁﬁ}rquo é&l-égrﬁc}/xlyiilc}l ’ac’:\ll’d'\f4'—H-(_ lt, lqh{o?(gﬁtlaqx‘tl)&ég‘gp-lth%nmorpholin-zl-

ylmethyl)-phenylcarbamoyl]-6-methyl-biphenyl-3-yl}-amide (Route B)

This material was prepared as described for Example 155 via the intermediates 2’-
methyl-5’-[(1-methyl-1H-pyrrole-2-carbonyl)-amino]-biphenyl-4-carboxylic acid ethyl
ester and 2’-methyl-5’~[(1-methyl-1H-pyrrole-2-carbonyl)-amino]-biphenyl-4-

carboxylic acid. The title compound was isolated as a white solid (49mg)

'H NMR (DMSO, &) 2.24 (s, 3H) 2.90 (m, 4H) 3.13 (m, 4H) 3.66 (s, 2H) 3.88 (s, 3H)
6.10 (dd, 1H) 7.01-7.05 (m, 2H) 7.25-7.35 (m, 3H) 7.53 (d, 2H) 7.67 (m, 2H) 7.79 (d,
2H) 8.04 (d, 2H) 9.78 (s, 1H) 10.34 (s, 1H).

LC-MS ES+ = 557.
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hexaf | uor ophosphate (67ng) in dry DVF (3m) was

stirred at 20C for 18h. The m xture was then
w@a20viosizoned bet ween wat er and di chl or omet hanePCT/E82006/003469

dried extracts were evapoPated and the residue

purified on silica gel. Elution with 30

di chl or onet hane: et hanol : 0. 880 ammoni a; 200:8:1 gave an
Exagile Wi t e solid (32ng). WO 2007/031791

5 TR e N0 Sy g e

llalﬁlﬂaﬂ‘ﬁ*@lhi))marpiﬁhﬁd%-yliﬁd)hyb ﬂ%n@qvanﬁﬂﬁ (R_’ou'i&A? 52 (m 4H)
7.78 (d, 2H) 5 2@&@ 10.33 (s, 1H).

Thlsn@@alﬁ!pw&prfwe ARdessyb éEESWEBISrléa etsgﬁpéﬁgr ogous

cyc trs)g‘efri:lg l)}f-g B'Fllhgwéglﬁsdad et gon]r;?@hnd was obtained as a

col({lﬁless[stﬂlﬁf(SﬂInQ) oxo-I | anbda* 6* -t hi oror phol i n- 4-yl net hyl )
- phenyl carb anoyl] -6-nethyl-biphenyl-3 -yl} -amde
10 Exanple 154

'H lﬁll\/fli gbﬁrg@ﬁ@) ?QBZP/Y (AIBERY. 6% 1‘8@gh{‘)4h‘) BIRNE By Z2£anb Y 1H)

1, 1-di 0Xo0-
2.74 (mhﬁlfb)rﬁa_t?p(mJ 4}@346@%31{91912)4{@;11&11)/1 33 (a2 §.4857.55 (m, 4H) 7.78

ter [ 6
@, %ﬁ) %@?ﬁ@lz%% ’%‘k@h?%bh%ﬁ"e(szlﬁér bonyl ) - am no] - bi phenyl -
LC-MOERYtde acid ethyl ester A mxture of
5'-am no- 2' - net hyl - bi phenyl - 4-carboxylic acid ethyl
ester (280ng) and thiophene-2-carbonyl chloride
Exa%rflql i n di chl oronet hane (5nl) contai ni ng
B yl am ne (222ng) was stirred at 20C for 18h. The
5" (mmc%%emsjlatnlﬁﬁa)-paﬁ&thympﬁalym dAffowe RO acka £ 1, ardtbxo-
di chl oronmet hane. The dried extracts were then

llarahdas e éhlé@ogﬁ’hﬁhﬁg‘l vipeshyl)-phenyllcswigeund as a col ourl ess

Th1§ %%g?‘&é]?é%%ﬁa%ﬂ&ﬂﬁgne o%Z eghﬁy 5 egmp r} ! phenyl

-carboxyllc acid 25
-[ (t hi ophene- 2- car bonyl ) - am no] - bi phenyl -
EX”@@?E% yllc acid ethyl ester (425mg) in THE (10m)
2'—1\ﬁ§'tﬁy139@1%@%%&%}?1%%%1&@%1)4 E‘ﬁﬁofﬁﬁta@fh [W-'(l rle(ﬁlb%
. The solvent was then evapordted and
llambéa"iﬁﬂiéh@moaiphqlmdﬁl -yInheshylpplnyl Jramide €8y Bat e vvas
collected by filtration and dried (321nyg).

This material was prepared as described for Example 155 via the intermediates 2’-
methyl-5°-(4-methyl-benzoylamino)-biphenyl-4-carboxylic acid ethyl ester and 2°-
methyl-5’-(4-methyl-benzoylamino)-biphenyl-4-carboxylic acid. The title compound
was isolated as a white solid (15mg)

"H NMR (DMSO0, 8)2.25 (s, 3H) 2.40 (s, 3H) 2.88 (m, 4H) 3.13 (m, 4H) 3.66 (s, 2H)
7.30-7.36 (m, SH) 7.54 (d, 2H) 7.74-7.91 (m, 6H) 8.04 (d, 2H) 10.21 (s, 1H) 10.35 (s,
1H).

LC-MS ES+ = 568.

Examples 160 and 162 were prepared by an analogous method to compound 160
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WD 2007/ 031791 PCT/ GB2006/ 003469 90 Exanple 155
Thi ophene- 2- car boxylic acid
w@ 200737911, 1- di oxo- | | anbda* 6* -t hi onor phol i n- 4- pETrEBROYEN03469
- phenyl car banoyl ] - 6- net hy©®2bi phenyl - 3-yl} -am de
(Route B) 5
2'-Methyl -5 -[(ti ophene-2-carbonyl)-am no] - bi phenyl - 4-
ExagwplobXy| i c acid (45ng), 4-

A Losthoxor | Lanhdak 6* -t hi oo Lk 0n4-yl et hyl ) spheny]
5Tt R0 Tl R S Attt 2 G
bipiényBE-eyrboryihadid (ve(1( diss- lilanbiday6 Dt ofn@rghiotih-4vAsethyl)-

stirred at 20C for 18h. The m xture was then dilute
phepyl{-Am¥ds er (6ml) and the resulting col ourless solid

collected by filtration and dried (62ng). 10 1H NMWR

(DMBO, 8) 2.25 (s, 3H) 2.90 (m 4H) 3.13 (m 4H) 3.66
Exafple P69 7.24 (m 1H) 7.26-7.35 (m 3H) 7.54 (d, 2H)
5'-[{—‘_&?—[{1@?%&&@@;12_ S _Onslorg)gélli-_gz(-g%zbt%gthig@%ﬁﬁoyjfaﬁ%in%&’z@rﬁetﬁr -
bipHehyt-b akbbr i h@ 9-chlRsBER Bimikibi omor phol i n-4-yl et hyl)

- phenyl car banoyl ] - 6- net hyl - bi phenyl - 3-yl }

-ni cotinam de This conpound was prepared by an

nal us nethod to Exanple 155. 20 Exanple 157
Exa%pﬁ;eﬁﬁaﬁl -1 H pyrrol e-2-carboxylic acid

5'-(3-€yclohetyl-ptosibey emirdojrhahethyBbiphbh A M B@id -aéid [4-(1,1-dioxo-

yl met hyl ) - phenyl car banoyl ] - 6- met hyl - bi phenyl - 3-yl } - am
llargdy*Rbtikiemeyphphin-WaretpiDaphemit-asride Rete B descri bed

for Exanple 155 via the internedi ates 2'-

nmet hyl -5' -[ (1- met hyl -1 H pyrrol e- 2- car bonyl ) - am no] - bi p
Thisvanaicriaiwaapepargt be dactibedefohFkample 16Stved thamatermediates 5°-(3-

‘- methyl -5' -[(1- et hyl - | H | e- 2- car bonyl ) - ani noJ -
Yo R iR O AR P O K D & AU A and 5
d o805l Th8)R. 24
- g AR R OBl
confpepnd ps ielat@l gscdwhitd-Holid. (03mg) 05 (m 2H) 7.25-7.35 (m

5 67 7.79 30 4
'u iR i 3 0 L0 i ot 2607,6% 26 1y ohf el LO L% o,
40 ERO 93 26D P/ 1HB209H(RA3H5P08 (m, 4H) 3.62 (s, 2H) 7.20 (d, 1H)
7.23 (d, 2H) 7.44-7.51 (m, 4H) 7.74 (d, 2H) 7.98 (d, 2H) 9.88 (s, 1H) 10.31 (s, LEH).
LC-MS ES+ = 588.

Examples 164 to 167 were prepared by analogous methods to Example 163

Example 164
5'-(Cycloheptanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethy!l)-phenyl}-amide

Example 165
5'-(2-Cyclohexyl-acetylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
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91 Exanple 158

5' - (Cycl ohexanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca
w0 begpsi7el aci d [ 4- (1, 1-di oxo- . - .. PCT/GB2006/003469

| | ambda* 6* -t hi onor phol i n- 491 et hyl ) - phenyl ] - ami de

(Route A) This material was prepared as described for

Exanpl e 132 except that 5 cycl ohexanecarbonyl chloride
Exagppde d. The title conmpound was obtained as a

S 3 b YESogls Ld
11arZbdé4 6 i oshlophd it 3-{imet ) pldngh-afnside 2H) 7. 24 (d, 1H)

7.33 (d, 2H) 7.48-7.55 (m 4H) 7.78 10 (d, 2H) 8.03
(d, 2H) 9.84 (s, 1H) 10.34 (s, 1H). LC-MS ES+ = 560.

Exanfddg£ 159

5"-(4-Fl uor o- benzoyl am no) - 2' - et hyl - bi phenyl - 4- car box
5'-(gydlepeatindcqridor(yl-ainino )eX-maetiig-bipheaybdaarbéxylic acid [4-(1,1-dioxo-

-t hi r.ohol i n-.4- yhnet hyl ).- phenyl.], -am de This
arghdps B Bt B - ST ue et hod £ o
conpound 160 Exanple 160
2' - Met hyl -5' - (4- et hyl - benzoyl am no) - bi phenyl - 4- car box
Exapiples 1468iaad[149 werd pigbargéd in apanplagets thghiogto Example 60 using an

.. =1 hi. hol i N-4- hy.l ) -phenyl] -am de (Route B)
mte‘frh?dsl%ngiﬁglf’ g%‘fsqﬁlgl‘éé/%%gérﬁg% Ggs descri bed for Exanple
155 via the intermedi ates 2'-

met hill -5' - (4- et hyl - benzoyl am no) - bi phenyl - 4- car boxyl i
Exagple 168 et hyl ester and 2'-

" =B - (4 nat hyil - De A et 4= goxyl i
3 D AP B B Y L P o
11larmbda*d*{tAi6mg)yphbHn MVRn{dybphdhy P -adtid¢ s, 3H) 2.40 (s, 3H)
2.88 (m 4H) 3.13 (m 4H) 3.66 (s, 2H) 7.30-7.36 (m
5H) 7.54 (d, 2H) 7.74-7.91 (m 6H) 8.04 (d, 2H) 10.21
Exaotole 169 10.35 (s, 1H). LC- M5 ES+ = 568. 30 Exanples
160 and 162 were pregared by an anal ogous nethod to

3'-(Cpetpouimeecadonylamooybipbamnd-H-eowxcie 00/ 6434 6Hox® plambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide

Examples 170 and 171 were prepared by an analogous method to example 163

Example 170
Tetrahydro-pyran—4-carboxylic acid {4'-[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-
ylmethyl)-phenylcarbamoyl]-6-methyl-biphenyl-3-y1}-amide

Example 171
2'-Methyl-5'-(2-tetrahydro-pyran-4-yl-acetylamino)-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl}-amide

Example 172
3'-(Cyclopropanecarbonyl-amino)-2,4'-dimethyl-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

Check
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Exanpl e 161 5' -[4-(1, 1- Di oxo- |
| anmbda* 6*-t hi onor phol i n-4-yl net hyl ) - benzoyl am no] -2' - m

we@edwyio317i phenyl - 4- carboxylic acid PCT/GB2006/003469

[ 4- (1, 1-di oxo- 1l anbda* 6* - t 94onor phol i n- 4-yl et hyl ) -
phenyl]-am de 5 Exanple 162 5' -[4-(1, 1- D oxo- 1l anbda*
6*-t hi onor phol i n-4-yl met hyl ) - benzoyl am no] - 2' - net hyl -
ExapipasdiiyIto 472 swetropegpdred by pehlGgovk ntatloods éom exdnapte d63 10
Exanple 163
- (3- Cycl ohexyl - propi onyl am no) - 2' - met hyl - bi phenyl -
Exaﬁqﬂé)wgyl ic acid [4-(1, 1-di oxo-

| ' anbda* 6* - t hi onor phol i n- 4-yl net hyl ) - phenyl ] - am de )
2! Mqﬂ&lt%[@)trrﬂwwmﬁhsérqyalopmgnwdwavawnaﬁO]d@p ybéarherylic

BT Bt TN SRR A Bae o bomi ., o

ylic acid ethyl ester and 5' -

3-c¥ﬁtohexyl-propionylanino)-Z'-nethyl-biphenyl-4-car
Ex acid. The title conmpound was isolated as a

UG G5l ProvanrRlon o R g Porarbog R gl
(1,lfcﬁpr}ﬂ-banﬁ)dzfﬁ*?thicﬂncénphoﬁn-m-yhn%ybmhemﬂ) aBids8 (m 4H)
3.62 (s, 2H) 7.20 (d, 1H) 20 7.23 (d, 2H) 7.44-7.51
(m 4H) 7.74 (d, 2H) 7.98 (d, 2H) 9.88 (s, 1H) 10.31
Exatiple 119 . LG MS ES+ = 588. Exanples 164 to 167 were
prepared by anal ogous nethods to Exanple 163 25
2'- k@tby}rﬁ'-é(111@qthyl-cyclopropanecarbonyl) am1no]-b1pheny1 4-carboxylic acid [4-

5 : bi phenyl
(L O A RO SR D B, PR o pinos
lin-4-ylmethyl) -phenyl] -anlde Exanpl e 165 30

5-(2- cIohexyI-acetyIanino) 2' - et hyl - bi phenyl -4-carb
Exaawﬁﬁ acid [4- (1, 1- di oxo-

GRS e o A RIG 1 Y ‘2@"“’%‘ R gt Moo

1ambbdaf*B* - @yohopslint4-ploetiy pphang) | -@nideet hyI bi phenyl - 4-ca
rboxylic acid [4-(1, 1-di oxo-

Example 177
Thiazole-4-carboxylic acid {4'-[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-
phenylcarbamoyl]-6-methyl-biphenyl-3-yl}-amide

Example 178
5'-(2-Cyclopropyl-acetylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

Example 179
Thiazole-5-carboxylic acid {4'-[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-

phenylcarbamoyl]-6-methyl-biphenyl-3-y1} -amide

Examples 180 and 181 were prepared by analogous methods to example 182
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1 | anbda* 6 *-thionorpholin-4-ylnmethyl)-phenyl] -am de
5 Exanpl e 167
WG 20000yCPDpent anecar bonyl - ami no) - 2' - met hyl - bi pPENEB2eM6/003469
arboxylic acid [4-(1, 1-di 02b- |
| anbda* 6* -t hi onor phol i n-4-yl net hyl ) - phenyl ] - am de
Exanpl es 168 and 169 were prepared in an anal ogous
Exﬂmﬂﬁﬂ%h to Exanple 60 u5|ng an 10 intermediate

, Aana . le 16
- 3SR R B BTt g g TR o Dlambaat e
thiogtgholifi=4-Hmletiel 1]-amid
aﬂghé*G*ﬁthngggygﬁgmﬁ?leylnethyl) phenyl ] -am de 15
Exanpl e 169
cl obut anecar bonyl - am no) - bi phenyl - 4- car boxyl i c
Exaﬁ%’k( 4- (1, 1-di oxo-1 | ambda*6*-
5'-(2-Bihytrbugybyi hininod-2iegivhsiphepylehydrboaticdeid]a-(Ex adipk®s
1pgnl?l wer.e prepargd by ﬁn anal ogous nethod to
a’é‘?&%ﬂ% eperrhelindnylmety %- pyr an- 4- car boxyl i ¢
acid {4'-[4-(1, 1-di oxo- 1l arrbda*6* t hi onor phol i n- 4-

yl-met hyl ) - phenyl carb anoyl] -6-nethyl -bi phenyl -3 -yl }
Exampid t82 25 Exanpl e 171

5By e T B G Ry Reid T R0 b o™, P

thlo%ggﬁﬂwlﬁmymylﬁpﬂawi][@ﬁlﬁé’ (BoRéany! ] - am de 30 Exanple
A n@xm(e@fcﬂ’@mi@%ah@@dwﬂrbmnﬂrﬁ pasboxylie’ acifi [del Hydioko-pheny|

g SRR Aok DR Camaprprisaeidgtimo),
EDA?U QWW (b3dgh Qhd Meﬁﬂ&&ﬁ&@h@%@ﬁmg?ﬂ‘l (ﬁ&d]?MFG{$ml) was

to 179 mere prepared by anal ogous netho
stlrrgg( gt;n%g(“efoi h. Bheqpiptare yas then diluted with water (6m1) and the resulting

I I ecarb

N Bl A1 9 oo
'H NMR (DMSO, 8) 0.92 (t, 3H) 1.61 (q, 2H) 2.21 (s, 3H) 2.29 (t, 2H) 2.90 (m, 4H)
3.13 (m, 4H) 3.66 (s, 2H) 7.25 (d, 1H) 7.33 (d, 2H) 7.48-7.56 (m, 4H) 7.78 (d, 2H) 8.03
(d, 2H) 9.89 (s, 1H) 10.32 (s, 1H) |

LC-MS ES+=520
Examples 183 and 184 were prepared by analogous methods to Example 182

Example 183
5'-Isobutyrylamino-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-ylmethyl)-phenyl]-amide

Example 184
5'-(2,2-Dimethyl-propionylamino)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide



10

5 acid [4-(1, 1-di oxo-I | anbda*
6*-t hi onor phol i n-4-yl met hyl ) - phenyl ] -am de Exanple 174
W®G2007037Qy ano- cycl opr opanecar bonyl ) - am no] - 2" - PEL/BBL06I003469
phenyl - 4- carboxylic acid [46 (1, 1-di oxo- |
| anbda* 6* -t hi onor phol i n-4-yl net hyl ) - phenyl ] -am de 10
Exanpl e 175
Corg9- Met hyl -5' -[ (I - net hyl - cycl opr opanecar bonyl ) - ani no] - b
i phenyl - 4-carboxylic acid [4- (1,1-dioxo-1 |ainbdags g
§CFs hi onor phol i n- 4- @Gt hyl ) - phenyl ] - am gier 1 “EXg Pé

(Cycl opr o?anec
oxylic aclrd [4- g
-[t hi onor phol i n-4-yl et hyl ) - phenyl | - ami te

RBi, Thi azol e- 4- car boxydge aci d
{4"-14-(1, 1-di oxo- 1| anbda*
e

Br .
gyl -am no) - 2' - net

6*-t hi onor phol i n-4-yl met hyl ) -
phenyl car banoyl ] - 6- net hyl - bi phenyl -3 -yl} -am

Exanple 178

5'-(2-Cycl oppopyl et yl rm) -2' - met hyl - bi phenyl - 4-ca
rboxylic _acig [4 - di &om-/s?@ 1 | anbda* COH
6°0CH| @. oTWf- 2¥y1 met hytj fiphenyl | - ani §8FEN

e- 5-carboxylic acPd

henyl car bapoyl ] - 6- net hyl - bi phenyl - 3-yl} Jam de 30
a.es 180 and 181 were prepared by anaNéi§ocs
nmet hods to exanple 182 WD 2007/ 031791

PCT/ GB2006/ 003469 95 Exanpl e 180

5' - Acetyl agi no- et hyl~<biphenyl - 4- car boxylic acid
[4- (1, 1-di ¢xo- bda*|6*- | O
bBE o phe E A~y et hy enyl]-am de 5 Exanple 181

b - 2 yl - butyryl am no) - @ - met hyl - bi phenyl - 4- car boxy
he-actd [ 4-(1, 1-di oxo- 1 | anbda* 6*

i onor phol i n- Zl%met hyl ) - phenyl] -am de

NH
2 OCF, ‘ N

’d

Il
O

Lo

Intermediate 28

(3-Bromo-4-trifluoromethoxy-phenyl)-carbamic acid tert-butyl ester

A mixture of 3-bromo-4-trifluoromethoxy-phenylamine (250mg) and Boc anhydride
(430mg) in methano! (4ml) containing triethylamine (0.26ml) was stirred at 20C for
18h. The mixture was then partitioned between 1M HCL and ethyl acetate. The dried

extracts were then evaporated giving the title compound as an off-white solid (250mg).
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Exanpl e 182 10
5'-Butyryl am no-2' - net hyl - bi phenyl - 4-carboxylic acid
W@ 200003179di oxo- 1 | anbda* 6* - PCT/GB2006/003469
t hi onor phol i n- 4-yl met hyl ) - Renyl ] - ami de (Route A) A
m xture of 5'-am no-2'-nethyl-bi phenyl -4-carboxylic
acid [4-(I, 1-di oxo-
Intemmedinig 296+ - t hi onor phol i n- 4-yl met hyl ) - phenyl ] - ani de

SRRy Sl R W

estesti rred at 20C for 18h. The m xture was then dil uted
with water (6m) and the resulting colourless solid
collected by filtration and dried (42ng). 1H NWR

A niRER S Clorh byt pretyD) gt o it 158
(ZS(Qrd%), 4H}taoi’cygﬂb()lgyl-%bh3;’lbodc&ﬁc7 acgﬁ (g%?";g},l-d)fsﬁng garﬁmé}abcédﬂ)l 8r_1|_1g)
and 5153 plasibiovpa Aoy’ (i Sparbl iy rieopoRLE
(158BWRdRated 1&XER! Br 182 ThEXAMREEwASBert Sooled and partitioned

5-1sobutyryl am no- 2" - met hyl - bi phenyl - 4- car boxyl i c
betwiesindv4tdr g, ethyl -adétate oThel drieglrdxttacts Gvere evaporated and the residue

thi.omor,phol j n-=4- vyl net byl.) - nyl ] :amd Exanpl e 184 ..
purigiet 38 SHRRC] Btio T 0l SRR iRl e S Gei st
(21magpoxylic acid [4-(1,1-dioxo- 30 1 | anbda*6
*-thi onor phol i n-4-yl met hyl ) - phenyl ] -am de WO
2007/ 031791 PCT/ GB2006/ 003469 96 Core 9 OCF3 OCF3
Inte%@a Et Br Br H2 NHBoc NHBoc O/ N CO2H OF3 N O
E NHBoc NHBoc

5’-tert-Butoxycarbonylamino-2’-trifluoromethoxy-biphenyl-4-carboxylic acid

5’-tert-Butoxycarbonylamino-2’-trifluoromethoxy-biphenyl-4-carboxylic acid ethyl
ester (200mg) in ethanol (7ml) and 2M sodium hydroxide (4ml) was stirred at 20C for
18h. The ethanol was then evaporated and the residue acidified. The solid thus formed
was collected by filtration and dried (128mg)

Intermediate 31
{4’-[4-(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylcarbamoyl]-6-
trifluoromethoxy-biphenyl-3-yl}-carbamic acid tert-butyl ester

A mixture of 5’-tert-butoxycarbonylamino-2’-trifluoromethoxy-biphenyl-4-carboxylic
acid (100mg) 4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylamine
(61mg), N-methylmorpholine (0.06ml), 1-hydroxybenzotriazole (34mg) and 1-ethyl-3-
(3-(dimethylaminopropyl)carbodiimide hydrochloride (48mg) in dry DMF (2ml) was
stirred at 20C for 18h. The mixture was then added to water and the resulting colourless

precipitate collected by filtration and dried (140mg).
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Internedi ate 28 5
W@ 300B0snTeL 4-tri f |l uor omet hoxy- phenyl ) - car bam ¢ BCI/GB2006/003469
tert-butyl ester A m xture98f
3-brono-4-trifl uoronet hoxy-phenyl am ne (250ng) and Boc
anhydri de (430ng) in nethanol (4ml) containing
Intermpdietgy32ami ne (0. 26ml) was stirred at 20C for 18h.

s Al AR h Ll . bet. n
5 St ol R ORI R BRI Ftl el Rbao-
thiogroaplasliat £¢IngdthyInghédd]-dhidee conpound as an off-white
soli1d (250ng). WD 2007/031791 PCT/ GB2006/ 003469 97
I nternedi ate 29
» Da 1 erd- But % 27s) I - C - b phen
I S e el B e AP S
triflgBrolratinoxybiphicnk/1-8od o oabimicyaciphtertytul vl esteb@d0mghoiasl stirred in
ert-butyl ester 250m - et cay bonyl : phenyl
151 PR P OB S MEBL (S Bl bola b [BmGe W dren
bastfRl 2k bR AddPRER KR QLRAL. Tk BBk AR WER R dvaForated giving
quantity), in 1:2 aqueous DVE (15nl) was heated to
a datkeglr(109mg)l8h. The ni xture was then cool ed and
partitioned between water and ethyl acetate. The
dried extracts were evaporated and the residue 10

Exdplé 18%8d on silica gel. Elution with 5-40% et hyl

acetate:petrol gave a pale yellowsolid (217ng) =~
5’-(Cyeloprapanepatbopyl-amino)-2°-trifluoromethoxy-biphenyl-4-carboxylic acid [4-

Syt ent.- QXY ny,NQ-2:-trLf ] uor omet hoxy- bi phen
B L

5'-tert-Butoxycarbonyl am no-2'-trifl uoromet hoxy- bi phen

| -4-carboxylic acid ethyl . _
5’-Amino-2’-trifluo omethoxy—t%phenyYA-carboxyhc acid [4-(1,1-dioxo-1lambda*6*-

thiomorpholin-4-ylmethyl)-phenyl]-amide (50mg) in dichloromethane (1ml) containing

N-methylmorpholine (0.03ml) was treated with cyclopropanecarbonyl chloride (9mg),
the mixture being stirred for 18h. The solvent was then evaporated and the residue
purified on silica gel. Elution with dichloromethane:ethanol:0.880 ammonia; 800:8:1 to
100:8:1 gave a colourless solid (46mg).

"H NMR (DMSO,5) 0.84 (d, 4H) 1.80-1.85 (m, 1H) 2.89 (m, 4H) 3.13 (m, 4H) 3.66 (s,
2H) 7.33 (d, 2H) 7.38 (m, 1H) 7.47 (d, 2H) 7.60-7.81 (m, 4H) 8.06 (d, 2H) 10.37 (s, 1H)
10.57 (s, 1H).

LC-MS ES+ =588



ester (200ng) in ethanol (7nl) and 2M sodi um hydr oxi de

(4ml) was stirred at 20C for 18h. The et hanol was
wo b@n/ogvapor at ed and the resi due acidified. ThECHGBR@6/003469

thus formed was collected9y filtration and dried

(128ng) 20 Internediate 31 {4'-[4-(1, 1-Di oxo-

| anbda* 6*-t hi onor phol i n- 4-yl net hyl ) - phenyl car banoyl ] - 6
Core 10ri f | uor orret hoxy- bi phenyl - 3-yl }-carbani ¢ acid

tert-butyl ester 25 A m xture of
Mg er t - but oxycar bonyl agivieo-
-4-grarboxylic acid (100ng

hi onmor phol i n- 4-yl g
et hyl nmor pholi ne (0.
34nmg) and | -ethyl - 3-
(NB(di met hyl ami nopr opyl Ngar bodi i m de hydrochl ori de
(48mg) in dry DMF (2ml) wAs dtirred at 20C for 18h
The m xture was then added to |water and the resulting
colourless 30 precipitate coll'ected by filtrati on and
dri ed (140n8). WO 2007/ 031791 PCT/E%%QOG/003469 98

e ate.m82 2

kaﬁbronethoxy-biphen
(1, 1- di oxo- 1l anbda*

) -phenyl ami ne (61ng),

), 1-hydroxybenzotriazole

2' -trifluoronet hoxy enyl - 4- car boxylic

phe car banoyl ] - 6- H
Hil uoronethoxy-biphenyN-B-yI}-carbanic acid
telt-butyl ester (140ng) was stirred in 1:1
t rPf 1 uor oacetic acid: di chl or omet hane (6m) at 20C for
| h. | The m xture was then basified and extracted with
ethyl acetate. The dried extracts wepe themex
' a gank gum (105ng). 10 Exanplie 1§
ppr opanecar bonyl - agj T
carboxylic acid [4- -di oxo- 1 | anbda*O
hionor phol i n- 4-yl et hy ] -amde 15
Am no-2' -trifluoronet

acid [\4-(1, 1-di oxo-1l anb 6

nihi o phol i n-4-yl net hyl ) - phenytY - ami de (50ng) in
difhl or onet hane (I n) contldiging N net hyl nor phol i ne
(0p03nl) was treated with cy

OIopropanecarbonyl

chl oride (9ng),

Intermediate 33
5  2’-Methoxy-5"-nitro-biphenyl-4-carboxylic acid ethyl ester

A mixture of 2-bromo-1-methoxy-4-nitro-benzene (1g), 4-ethoxycarbonyl-phenyl
boronic acid (836mg), cesium carbonate (1.4g) and
tetrakis(triphenylphosphine)palladium® (catalytic quantity), in 1:2 aqueous DME (45ml)
10 was heated to reflux for 18h. The mixture was then cooled and partitioned between
water and ethyl acetate. The dried extracts were evaporated and the residue purified on

silica gel. Elution with 5-40% ethyl acetate:petrol gave a yellow solid (997mg).
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the m xture being stirred for 18h. The sol vent was

then evaporated and the residue purified on silica
w@edo7/0H7at i on wi t h di chl or onet hane: et hanol : 0. 8801/GB2006/003469

ammoni a; 800:8:1 to 20 1000(8B:1 gave a col ourl ess

solid (46ng). 1H NVR (DVMSO 8) 0.84 (d, 4H) 1.80-1.85

(m 1H 2.89 (m 4H) 3.13 (m 4H) 3.66 (s, 2H 7.33

(d, 2H 7.38 (m 1H) 7.47 (d, 2H) 7.60-7.81 (m 4H)

2H) 10.37 (s, 1H) 10.57 (s, 1H). LC- M5 ES+ =
Integ%‘g‘%a%% WO 2007/ 031791 PCT/ GB2006/ 003469 99 Core 10

5°- Ao QVenefdRy-Uhsh oG4 ed aﬁﬁcf@ﬁ driNyiidéhlod® / N
CO2H 0 ng%ﬁVbW ox@M: FIeSt HN 0 0

Intermedi ate 33 5

2 ﬁeth%%t/ % ﬁ%ro%lpﬂérgﬂ 4: éﬂhﬂ%’?{ﬁoy %mé ﬁﬁ{ Qs%&‘%%b&r??)c n%tt?ahgyé’Oml)

ester
and(2M HCl42 6trﬂ))wy$1ayd‘mgey1hteﬂ leRYP folBi. Cﬂhb @mﬁmlredwéﬁﬁx@ﬁ@]tered

’fhfqug’fs* F%?F %%’n"”"" St ?mag%m% gslep%rkéah%rﬁsxd&swﬁﬁswed in1:1
aqu%@%é&ﬂﬁmlehﬁlt@re@tlﬁgﬁr’ﬁqf)ﬁégl}:% ﬁﬁh%hp%rgtg\ﬂ@lﬁggfqulet 0

l'ux for en
conparnd as areidsobid($tdemg). wat er and et hyl acetate. The
dried extracts were evaporated and the residue
purified on

Intermediate 35
5’-(Cyclopropanecarbonyl-amino)-2’-methoxy-biphenyl-4-carboxylic acid ethyl ester

A mixture of 5’-amino-2’methoxy-biphenyl-4-carboxylic acid ethyl ester hydrochloride
(100mg), N-methylmorpholine (0.1ml) and cyclopropanecarbonyl chloride (29mg) in
dry THF (3ml) was stitred at 20C for 18h. The mixture was then evaporated and the
residue partitioned between sodium bicarbonate solution and ethyl acetate. The dried

extracts were then evaporated giving the title compound as a dark oil (88mg)

Intermediate 36
5’-(Cyclopropanecarbonyl-amino)-2’-methoxy-biphenyl-4-carboxylic acid

A mixture of 5’-(cyclopropanecarbonyl-amino)-2’-methoxy-biphenyl-4-carboxylic acid
ethyl ester (88mg) in ethanol (7ml) and 2M sodium hydroxide (4ml) was stirred at 20C
for 18h. The ethanol was then evaporated and the residue acidified. The solid thus
formed was collected by filtration and dried (55mg)

Example 186
5’-(Cyclopropanecarbonyl-amino)-2’-methoxy-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomporpholin-4-ylmethyl)-phenyl}-amide

A mixture of 5’-(cyclopropanecarbonyl-amino)-2’-methoxy-biphenyl-4-carboxylic acid

(50mg), 4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylamine (38mg), N-
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silica gel. Elution wwth 5-40% et hyl acetate: petrol
gave a yellow solid (997ng). WO 2007/031791
weEan/eB2006/ 003469 100 Internediate 34 PCT/GB2006/003469
5' - Am no- 2' et hoxy- bi pheny1014- car boxyl i c acid et hyl
ester hydrochloride 5
2' - Met hoxy-5' -ni tro-bi phenyl -4-carboxylic acid ethyl
metbxln@apl(mg@yfimﬁ, tihiduesybagetrinzola (2 n2d) aHG 1 @h @3 -was

T TS T T N PN T W

stirréth et 200 Ford8hi The @iineHd Qva‘é@l&ncﬂdﬂé@{oV@&ef dhdlthd resBRMB RBRourless
acetonitrile, filtered through celite again and

precipitgipseliested Py filhgtionndidnie 438mehpound as a red sol i d

H I&I@ﬂ%@%ﬁ gpﬁgga b%%/l lgrénln%%(nk 1Hr?ezt§1 | p 'enﬂ}?’-“ﬂ)

3.3606@r MAXY 66 cs, agi)d. 1@1(ﬂy1H);’$Bel(d ZH)M 5§t wsle_(mt 4H) 3.70 (ctl], 2|H) 8.00
en -carboxylic acid et

(d, ﬁ&g}q¥§df%ﬁ¢ 3§fseléﬁig (1%0rrg) N- rre%/hyl mor phol i ng

LC-tvk 8% )= syad cycl opropanecar bonyl chloride (29ng) in
dry THE (3m) was stirred at 20C for 18h. The m xture
vvas t hen evaporated and the residue partitioned

EV\W sodi um bi carbonate solution and ethyl acetate.
ied extracts were then evaporated giving the

5- (@y&b&xmﬁwﬁw Afiind)-demktheky- b(p%&;@M é’é}b&iyh%ra@mua(m ééxo-
cl opr opanecar bonyl - am no met hoxy- bi phenyl - 4-
llar@@da%%hlpmoamoanﬂ Yol oiephsnyl ammide

I h h I
i G
and 2M SOdI um hydr oxi de (4m) was sti rred at 20C 25

for 18h. The ethanol was then evaporated and the
Exampls 1% acidified. The solid thus forned was col | ect ed

5 AP AR A LS SATPL e ey
thiopwriimlint4-ginetiyd) plzﬂerM] ;dmid80 di oxo- 1| anbda*
Thlsbcfo_ntlg]olu% oars ?e%lalrelgi by z}ﬁl ré%us) mg H¥o kx le%89 mxture

- (cycl opr opanecar bonyl - am no) - 2' - met hoxy- bi phenyl -
carbox lic acid (50ng),
Example118f di oxo- | | ambda*6* -t hi onor phol i n-4-yl met hyl ) - phen

5'—(?’-@5'?098{3‘1—%%183)’-2'%6%&% Of?e/n(})/?’ ylic ac1c% PAP ?{ P%?ody'(%ga
1lambda*6*-thiomorpho1in-4-y1methy1)-phenyl]-am1de (Route A)
This material was prepared as described for Example 132 except that:

isocyanatocyclohexane was used. The title compound was obtained as a colourless solid
(40mg)

"H NMR (DMSO, 8) 1.15-1.34 (m, 4H) 1.64-1.83 (m, 6H) 2.18 (s, 3H) 2.90 (m, 4H)
3.12 (m, 4H) 3.33 (m, 1H) 3.66 (s, 2H) 6.04 (d, 1H) 7.17 (d, 1H) 7.24-7.35 (m, 4H) 7.48
(d, 2H) 7.78 (d, 2H) 7.97-8.04 (2H) 8.30 (s, 1) 10.30 (s, 1H)

LC-MS ES+= 575.



101 net hyl nor phol i ne (0.03nml), 1-hydroxybenzotriazole
(21mg) and 1-ethyl-3-(3-
w@ chomesttyl am nopr opyl ) car bodi i m de hydr ochl or i BET/GBRoog)N03469
indry DMF (Im) was stiri@ at 20C for 18h. The
m xture was then added to water and the resulting
colourless precipitate collected by filtration and
Exaglet®Q 38ng). 5 1H NMR (DVBO, 8) 0.74-0.81 (m 4H)

' -..80 1 2. 88 4H), 3..13 (.m .36 (s,
2-Mgf B0 Profiha g dd) ol STt didiondss
arfibda*4H¥hidmiéfbHotin-424fneydPpheng]-akillle 10. 16 (s, 1H) 10.29

(s, 1H). LCGMs ES+ = 534 10 anmpl e 187
Thisseonpsypad gvaspaeraset Bioy analagonsiethod je Exenpledi8Bheny | - 4- ¢
arboxylic acid [4-(1, 1-di oxo- 1 | anbda* 6*
-t hi onor phol i n-4-yl net hyl ) -phenyl] -am de This
ExaomigptRind was prepared by an anal ogous nethod to

, le 186 15 Exa 18§, . .
o yﬁ% ww&%w‘gﬁfﬁwgl-ﬁn@fpﬁwhaavbﬁ-@hgbpml%wbB&W-éloxo-
11arA6d 6+ 4nibrhotprdliaxey RN ami
thi o%?%&%ﬁhﬁ%ﬁzﬁ%éﬁwg%ﬁgﬂyﬁldgm de This conpound
Thiseamprusd avas prépareibypamimatppoess method do EgarEnlartdd exd® thap 6
Exanpl e 189
ﬂ“"é‘n?%g-"&&?&’%ﬁq"é%?rl -urei do)-2'-nethyl - bi phenyl - 4-car boxyl
ic acid [4-(1, 1-di oxo-
| I anbda*6* -t hi onor phol i n-4-yl net hyl ) - phenyl ] - am de
Exappdeil®2 A) This material was prepared as described for

) al .ol C t cl exane S .
5-(CY AT n Aot £ ifinol Ak RS AL KL RIS Boig [4-
O L R N ey Ly aide) (O 15
. -1. m . S, . m . m
Thigggmppugd Wasprepayeddipa gnalogopy methed te ﬁz(armpbe 18517 (d,
1H) 7.24-7.35 (m 4H) 7.48 (d, 2H) 7.78 (d, 2H
7.97-8.04 (2H) 8.30 (s, 1H) 10.30 (s, 1H) 30 LG M5 ES+
= 575. WD 2007/031791 PCT/ GB2006/ 003469 102 Exanple
190



2' - Met hyl -5' - (2- oxo- propi onyl am no) - bi phenyl - 4- car boxy
lic acid [4-(1, 1-dioxo- 1
WO 200038781 - t hi onor phol i n- 4-yl net hyl ) - phenyl ] - aPETH6BT06603469
conpound was prepared by al3anal ogous net hod to
Exanpl e 189 5 Exanple 191
5' - (Cycl ohexanecar bonyl - am no) - 2' - f | uor o- bi phenyl - 4-ca
rboxylic acid [4-(1, 1-dioxo- | |anbda*
Co]_,g*ithiom)rpholin-4-y|mathyl)-phenyl] -am de This
cénpound was prepared by an anal ogous nethod to
Qﬁanple 194 except that a 10
used. Exanple 192 cl
¥fcl ohexanecar bonyl| ) -2' -trifluoromethoxy-bip
yl - 4- carboxyl i ¢ aci (1, 1-di oxo-I| I anbda*
t hi onor phol i n-4-yl retlyl ) - phenyl] -am de 15 This
clompound was prepared by an anal ogous nethod to
BGnpl e 185. WD 2007/ 038@91 PGT/ GB2006/ 003469 103

OOLFtat ed core was

Core 11/ 1 2 C C COP Br NO2 CO2Et cj ; COREt
HNNH2 OON CO2H~ d C1 v\ 1 V1 Ol I\ HN
HN

CO,Et
o] O COHt cl O 2

HN NH,

5  Intermediate 37
2’-Chloro-5’-nitro-biphenyl-4-carboxylic acid ethyl ester

A mixture of 2-bromo-1-chloro-4-nitro-benzene (2.5g), 4-ethoxycarbonyl-phenyl
boronic acid (2.05g), cesium carbonate (3.44g) and

10 tetrakis(triphenylphosphine)palladium® (catalytic quantity), in 1:2 aqueous DME (45ml)
was heated to reflux for 18h. The mixture was then cooled and partitioned between
water and ethyl acetate. The dried extracts were evaporated to give the product as a
white solid (3.01g). This material was used in the next stage without further

purification.
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OO 5 Internediate 37

2'-Chloro-5"-nitro-bi phenyl -4-carboxylic acid ethyl
W@2102/031489m xt ure of 2-brono-I-chl oro-4-nitro- bRCZEB2006/003469

(2.5g), 4-ethoxycarbonyl -pH¥&hyl boronic acid (2.059g),

cesi um carbonate (3.44g) and 10

tetrakis(tri phenyl phosphi ne) pal | adi um (catal ytic
Integnedietet3p) , in 1:2 aqueous DMVE (45ml) was heated to

R e S R e R

dried extracts were evaporated to give the product as

, white solid (3.01 g). This material was used in the
2"-Gldsgo-% e ighenicd-cabipviiracisLthvlcster (ofE)Wipethanol 30ml) and

e L5 ST OS5 600 10 b B v

celiesimdthdodvent by apotaded to give the title compound as a dark red solid (1.02g)
.2' - Chl orq-5' -nitro-bi phenyl - 4-car.hoxylic acid ethyl
Whlé%t”é‘f ugeql ip n%“é%%‘é(ﬁg‘?“tmfaf PyHgcHionm HO (5. O )
was hydrogenated at RTP for 3h. The m xture was then
filtered through celite and the solvent evaporated to
Integnediatel3@ title conpound as a dark red solid (1.029)

5"(?8’%%%%}%“@%%@0%%-%&0 - &Pzﬁi&t o-§t§9%%8ylyﬁ-£al}gg§ylifc%E:ltdhe%ﬁyl ester

5' - (Cycl ohexanecar bonyl - am no) - 2' - chl or o- bi phenyl - 4-ca
rboxylic acid ethyl ester A m xture of

A mix g Rl -amine A -shlerdbiphefé-carasybio ryidicthyd ester lewdsgahloride
(2SR T RS O HOP RS P bxan b A LATKBE (0 Bl ] ey e

(2510D 5vak)stivad as20C ford 8At TIRHOQIXE whaS hhenTdvaporatet uhé theassidue

t hen evaporated and. the resi due 15 partitioned between
partiiongd %a el W@Fﬁr&%a@mé%?t e THE geanic lpygy ayas\pgaghed with

wat¥REREAWESD,), HREEH andEd B8 atdMAm(@d) redhidd FE&HAB Live tge
evapor at ed under reduced pressure to gi've the “product

proquet dhigmgdss aygddw oik oi | . I nternmedi ate 40 20
5' - (Cycl ohexanecar bonyl - am no) - 2' - chl or o- bi phenyl - 4-ca
rboxylic acid A m xture of

Intebnedigpealpohexanecar bonyl - am no) - 2' - chl or o- bi phenyl - 4-ca

, rboxylic acid ethyl ester _&_200 ) in ethanol (15nt)
5°-(Gmelohwranecroanyhypaninn)iehloro rmplqgl&ecagboxwmcm

A mixture of 5’-(cyclohexanecarbonyl-amino)-2’-chloro-biphenyl-4-carboxylic acid
ethyl ester (200mg) in ethanol (15ml) and 1M sodium hydroxide (7.5ml) was stirred at
20C for 18h. The ethanol was then evaporated and the residue acidified. The solid thus
formed was collected by filtration and dried (176mg).

Example 193
5’-(Cyclohexanecarbonyl-amino)-2’-chloro-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomporpholin-4-yimethyl)-phenyl]-amide

A mixture of 5’-(cyclohexanecarbonyl-amino)-2’-chloro-biphenyl-4-carboxylic acid
(100mg), 4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylamine (6 7mg),
triethylamine (0.098ml) and HBTU (159mg) in dry DMF (5ml) was stirred at 20C for
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20C for 18h. The ethanol was then evaporated and the
residue acidified. The solid thus 25 fornmed was

w@oeioestred by filtration and dried (176ng). EXeempG828/803469

- (Cycl ohexanecar bonyl - ani@%) - 2' - chl or o- bi phenyl -4-ca
rboxylic acid [4-(1,1-dioxo- | |anbda*
6* -t hi onpor phol i n-4-yl net hyl ) - phenyl ] -am de 30 A
18hnT13q mpdurgfwas then evaporated to dryness and purified via reversed—phase

prep; X—ﬁ%ﬁg ge)f%n eC ﬁbe;fom%%/vnvgeer)zto a%t%rf e tilgle %Qren?) d4asca%

yI |
oran‘g‘e(s&hd(m@go 1l arrbda* 6* -t hi onor phol i n-4-yl met hyl ) - phen
ylam ne (6/ng), triethylanmine (0.098m) and HBTU
(159mg) in dry DMF (5m) was stirred at 20C for WO

'y 13&2@{7{1%\31 E‘)gaéapor at@ggﬁ{? 9%61973 4:%35 09Ti‘§4@ {1 8 65-

dryness
27&(aveldﬁsﬂ9wa(;i)e(m plmbpanﬂts:t ]\:‘H) dHPLXZ(h dgeHgl,lw B 7 \54t(h, gH) 7.58-
tQ ord the title conpound as an
7690&%:@%5 ié?@??gsﬁﬁ; (5, 3541 WK Biso, 5) 0. 90 1. 40 (m
1.42-1.73 (m 4H), 2.09-2.24 (m 1H), 2.65- 2.78

(m "4H), 2.90-3.00 (m 4H), 3.49 (s, 1H), 7.18 (d,
Examid)e 192 30 7.54 (m 5H), 7.58- 7.69 (m 211), 7.88 (d,

2-CBIdrps S BlobonptseitsRyARie S by FERP e g - dioo-

1landa@8 5 kHi6mafihelih 4~ ﬁlﬁ:-eﬂhy@'— yl]hmide _
| anbda* 6*-t hi onor phol i n-4-yl mét hyl ) - Ehenyl -am de This

Thiesmpraund wes Properaddryes anplogausmethod suExanepladd3s o
Exanpl e 193. Exanple 195 15
- (Cycl obut anecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca
Exampte<}45 ¢ aci d [4- (1, 1-di oxo-
: da* 6* - thlonDrpholln 4-yl met hyl ) - pheny
SR S Epetb e Ao b dixo-

I mp{?%%ﬁéQﬁﬁecar%bny b enggaguﬁﬁenyl 4- car boxylic

Thuammpqund (s prapiaceddy b dnalvigdes method to Example 165
6*-t hi onor phol i n-4-yl met hyl ) - phenyl ] -am de Thi s
compound was prepared by an anal ogous nethod to

Exafpde 60 using an internedi ate anal ogous to

[ nternmedi ate 6. i
3'-(Cyclohexanecarbonyl-amino)-biphenyl-4-carboxylic acid [4-(1,1-dioxo-

1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
This compound was prepared by an analogous method to Example 60 using an

intermediate analogous to Intermediate 6.



WD 2007/ 031791 PCT/ GB2006/ 003469 106 Core 12 ON OO

/| ~N\ /O CREt NOCH2OH ON NO/ N CHOONS
W@20008178r | nternediate 41 5 PCT/GB2006/003469

5' - Hydr oxynet hyl - 2' - met hyl 106 phenyl - 4- car boxylic acid

[4- (1, 1-di oxo- | | anrbda* 6* -

t hi onor phol i n- 4-yl net hyl ) - phenyl ] - am de
Corg12[ 4- (1, 1- Di oxo- |

| anbda* 6* -t hi onog phgl i n-4-yl net hyl ) - phenyl car banoyl ] - 6
b phe 3-C %i c acid nmethyl ester
i nldr (6% treated with a 10
of WitRArum bor gdri de (2Min THF, 3.5nl).
re was stirred at” 20C for 18h. and was then
% d with methanol (5ml). The m xture was then
vaporated and the\residue partitiongd befwes
and et hyl acetate. e dried extract gl wer
govitng the title conmpound as a ¢
solid (505ng). WD 2007/03179
Internmedi ate 42
5'-Fornyl -2' - met hyl - bi phe carboxylic acid
[4- (1, 1- di oxo- 1l anbda* 6* -

o N/\
N i

Intermediate 41
5  5’-Hydroxymethyl-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]-6-methyl-
biphenyl-3-carboxylic acid methyl ester (565mg) in dry THF (6ml) was treated with a

10  solution of lithium borohydride (2M in THF, 3.5ml). The mixture was stirred at 20C for
18h. and was then treated with methanol (5ml). The mixture was then evaporated and
the residue partitioned between water and ethy! acetate. The dried extracts were

evaporated giving the title compound as a colourless crystalline solid (505mg).
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t hi onor phol i n-4-yl et hyl ) - phenyl ] -am de 5
5' - Hydr oxynet hyl - 2' - net hyl - bi phenyl - 4- car boxylic acid
wQ 200003179di oxo- 11 anbda* 6* PCT/GB2006/003469
t hi onor phol i n- 4-yl met hyl ) - d¥enyl ] - ami de (500ng) in
di chl oronet hane (30nml) was treated wi th nmanganese
di oxi de (3g) and the m xture stirred at 20C for 18h.
Intepediated8pensi on was then filtered through celite and

2 h i b d i i -h i | * *
Ry e LB o REEBLE o P - atagFs™r07
thioforbHoBnEY- ORI Fer - gite et hyl ] - 2' - et hyl - bi pheny! - 4

-carboxylic acid [4-(1, 1- dioxo- |
| anbda* 6*-t hi onor phol i n-4-yl met hyl ) - phenyl ] -am de This

5’-@g%@?-18«%[&%%}%9%4—%&L§)%§9ﬁ99&&1 Pa-PEL RO of Bambda*6-

thioﬁior%}(oﬁnlBr-planpplyd@m ami)ig (SE00RYd) ?in ﬁ%gmméthmm omy) wdk-
carbgxylic aci 4-(1,1- di oxo-1lan *
treaigd Syl ’éﬁ%&aﬁﬁ%ﬂ cﬂﬂilg@ giga@% o miHER ﬂlﬂredz%ﬁ 29€ fop18h. The
sus;[%£§1(6§ W%X E}Ile%xfgfé?ﬁ(gﬁﬁn%o&%ilgg%%d MEALRBXN ot ePctated giving the
titletdoimponng aod calovrless nd(#80mg)phenyl ] - ami de (40ngy) and
3-brono-aniline (18ng) were stirred together in dry
di chl oronet hane (1On) containing 3A nol ecul ar si eves.
Exafdpe 197 Xt ure was then heated to 40C for 4h. Sodium

ét ri acet oxy) borohydri de (50%. and ffll aci al acetic
5'-[ @cBromorphenylnerieot nethyd ddethahdinhenylr4-agbexylici asickld-Ai1-

A 1. . Sh eVE re then renoved by
dions Bl S ol S RS TR B G RBIOBS . The
Thig esnstivad wid preparddiyesh malopols mathgeto Exarfhletliosn wi t h
di chl or onet hane: et hanol : 0. 880 amoni a; 200: 8: 1 gave
the title conpound as a pale yellow solid (32ng). 1H
ExaM ggvs0'S) 2.25 (s, 3H 2.88 (m 4H) 3.13-3.18 (m
X4ﬁi)wg.66 (s, 2H) 4.29 (d, 2H) 6.57-6.67 (m 3H) 6.76
5’-[(3sBrabid)-pBerfaniing )-hifhy¥]- 2 methy3 HighenylstparBoxdBic(adid [2H)L,1-
. 1.78 3D, 2H) 8..02 , 0.33 (s, 1H) LC M5 ES+
dlox—o'glf@ggﬁ%dg*f@ﬁ%ﬁl'%&gﬁ?%@é?@&ﬁé@e 108 Exanpl es
199 to 201 were prepared by anal ogous nethods to

Exanple 198
5’-Formyl-2’-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-1lambda*6*-

thiomorpholin-4-ylmethyl)-phenyl]-amide (40mg) and 3-bromo-aniline (18mg) were
stirred together in dry dichloromethane (10ml) containing 3A molecular sieves. The
mixture was then heated to 40C for 4h. Sodium (triacetoxy)borohydride (50mg) and
glacial acetic acid (1ml) were then added and stirring continued at 20C for 18h. The
sieves were then removed by filtration and the mother liquor evaporated. The residue
was purified on silica gel. . Elution with dichloromethane:ethanol:0.880 ammonia;
200:8:1 gave the title compound as a pale yellow solid (32mg).

'H NMR (DMSO,5) 2.25 (s, 3H) 2.88 (m, 4H) 3.13-3.18 (m, 4H) 3.66 (s, 2H) 4.29 (d,
2H) 6.57-6.67 (m, 3H) 6.76 (s, 1H) 6.96 (t, 1H) 7.25-7.35 (m, 5H) 7.49 (4, 2H) 7.78 (d,
2H) 8.02 (d, 2H) 10.33 (s, 1H)

LC-MS ES+=618
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Exanpl e 199
5'-[(3-Chl oro-benzyl am no) - met hyl ] - 2" - net hyl - bi phenyl -
wa2@anbosylic acid [4-(1,1- 5 PCT/GB2006/003469
di oxo- | | anbda* 6* - t hi onor phtd8 n- 4- yl et hyl ) - phenyl ] - am
de Exanple 200 5'- {[
1- Hydr oxynet hyl - 2- (3H-i mi dazol -4-yl) - et hyl am no] - net hy
Exapples99re 281 weps grapmgd by analegoys wydtlhards e Egample 198
[4- (1, 1- di oxo- 1l anbda*
6*-t hi onor phol i n-4-yl met hyl ) - phenyl ] -am de 10 Exanpl e
Exanfple 199
B =<1 (1H1ndazol -6-yl am no) - met hyl ] - 2' - met hy| - bi phenyl -
S -[@:@&P{?o&%nzw@n%q)dnfthyld«E,’-mﬂwﬂ—b;%wnyl-‘i-carboxyhc acid [4-(1,1-
O * Bt i |4 Qrd=aydm ) = nyl]-am de 15
dlo@gﬁngx]@g?‘% ZtHio%Hi‘ﬁm& A S}Imetﬂgllﬁfl%]) arﬁﬁg
5' - (4- Chl oro- benzenesul f onyl am no) - 2' - net hyl - bi phenyl -
B 4-<fa§1($)oxyl ic acid [4-(1,1- dioxo- | |anbda*
xagl¢ 2% nor phol i n- 4-yl met hyl ) - phenyl] -anide This
{FQ el . B 1¢! -bi -
5 {ggﬁgﬁégsi%l\ggﬁl ) égﬂéxhgﬁapzlt%)g g@ﬁﬂﬁh&%} SndtE§1098 nfethyl-biphenyl
4-cagboxyiic lagid-[8(1 (1 edioor-planibidat 6f-thicmyrphalimé-yBnethyl)-phenyl]-amide
- sul f onyl am no) - bi phenyl - 4- car boxyl i c acid
[4-(1, 1-di oxo-|
Exal-ﬂg[@m* 6* - t hi onor phol i n-4-yl net hyl ) - phenyl ] - am de
uteB) 25 This material was prepared as descri bed

5'-[élBﬁhléﬁ%qw-ﬁéla@@)-m’fbyli-ﬂfméthcfbhmbmd-wbowéie laeiddd-(hd- a

diofRLBHBUE R At SRR RRG®) B 6 630
6.98 (m 2H) 7.05-7.10 (m 1H) 7.22 (d, 1H) 7.33 (d,

2H) 7.40 (d, 2H) 7.75-7.79 (m 30 3H) 8.01 (d, 2H)
Em@%ﬂ%d, 1H) 10.14 (s, 1H) 10.33 (s, 1H). LC-MS ES+ =

58 Slor b et WA 0T L ARV IR 2820 (1409
(5' - (Oé- Chl or o-tlﬁﬁ%\gné@- 2-sulfo lfe)agﬂﬁg - ggl%eoat%ﬁcg@-%flph
dioxmrilembd ™ thiopidrphalini-4+ yldetliyl)-phergdil banide | anbda*
6*-t hi onor phol i n-4-yl met hyl ) - phenyl] -am de This
compound was prepared by an anal ogous nethod to
Thi&XARIuRd 4648 prepared by an analogous method to Example 203.

0

Example 203
2'-Methyl-5'-(6-morpholin-4-yl-pyridine-3-sulfonylamino)-biphenyl-4-carboxylic acid
[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide (RouteB)

This material was prepared as described for Example 155. The title compound was

isolated as a colourless solid (31mg).

"H NMR (DMSO, 8) 2.16 (s, 3H) 2.90 (m, 4H) 3.13 (m, 4H) 3.58-3.66 (m, 10H) 6.91-
6.98 (m, 2H) 7.05-7.10 (m, 1H) 7.22 (4, 1H) 7.33 (d, 2H) 7.40 (d, 2H) 7.75-7.79 (m,
3H) 8.01 (d, 2H) 8.38 (dd, 1H) 10.14 (s, 1H) 10.33 (s, 1H).

LC-MS ES+=676

Example 204



5 Core 13 COP Br Br CONH2Z CNCN O 0s% N .~ CO2H / |

O\ CNCN O/ 1 ,,0 NJOON~NH"0O I 2 OHNO N
woRdo73i 2007/ 031791 PCT/ GB2006/ 003469 110 PCT/GB2006/003469

I nt ermedi ate 43 3- Brono- 4- W hyl - benzonitrile

3- Brono- 4- net hyl - benzoic acid (Sg) in toluene (75nl)

was treated with oxalyl chloride 5 (1 Od) and DMF (4
5'-(&+Chinsy-thivplengi csul foaylgane) Emethylrhighensit-4-2edok pic Bid [4-(1,1-

a yel | ow sol i d.
d1o:%ﬂijl§}n:ﬂ§£“‘6t"‘ht 10\?@ %a]sns'% %ﬁﬁ%%%—%l]\(/ cont ai ni ng
N- et hyl - nor phol i ne (1.5nl). Aqueous ammni a (0.880,
.40m) was then added and the m xture stirred for 18h.
Thisppmpqund\yges prepsreddipdionalogquamgthoddo Fgampkei29d  ani de
internedi ate collected by filtration as a col ourl ess
solid (2.99). This material was 10 then suspended in
CoreiBonyl chloride (35m ) and was heated to 85C for 6h.
The excess reagent was then evaporated and the CO.Et

rfsn due purified on silica gel El ution

CONH, n '
0 N
/©/\ K/S//O CO,H
95 " 9
o)
@ —
CN CN
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ethyl acetate in hexane gave the title conpound as a
white solid (1.49g) Internediate 44 15

WG 200093010t 2' - met hyl - bi phenyl - 4- car boxyl i ¢ aci dP&t/BBR006/003469
ester A mxture of 3-bronmoli nethyl-benzonitrile
(600mg), 4-(ethoxycarbonyl phenyl) boronic acid
(594ng), cesium carbonate (995ny) and

Interraedialei4S( t ri phenyl phosphi ne) pal | adi um (0), 5 mol %

0 heat.ed to reflux under nitrogen in DVE (30
3'B§ﬁ%'?°'g§%ﬁ%e@?°?l K1) for 18 h. The reaction mixture
was then cooled to roomtenperature 20 and filtered.

The resulting filtrate was then evaporated and
3-Bramnq-fHraefhplrbenzoic @aidddg) in teuenti @Ametas treatedaith ogdlyxdderide

i . he.titl d
OSSR Bl R Wb b 0L PR A B
solveht édppoated giving hykeHow BOKN it inGambeasydissevad ifl TAF (30ml)

m xture of 5'-Cyano-2'-nethyl-bi phenyl-4-carboxylic
contgiipg @f’fﬂ?‘lhﬂe%m%w@% OhenDasguecys ammania @50 él%m{)zzms then

addércﬁﬂ{]d) thk bhi HJred(fﬁlo 9 YRS \kf%&r &y @\%aﬁépa?%c{s z?r[élutglg pesulting

The et hano was then evaporated and
amide intérfriedthte diilected bylfilratipnsslai cdlowmlesscwolid €2.0g)Y Thys material was

thengpsts Bk SO Aariee COmBbomtchetiedgo 655 Ay The erpoes

b idd i8Sl EWHoh vidt4-560%
Rty S T

ethyl aeadateiheyage gave the title compound as a white solid (1.4g)
5' - Cyano- 2' - net hyl - bi phenyl - 4-carboxylic acid
[4-(1, 1-di oxo-I I anbda* 6*-
Intetrhédiserphol i n- 4-yl net hyl ) - phenyl]-amde 5 A mxture
, of 5'-cyanqg-2' -nethyl-bi phenyl -4-carboxylic acid
S’-Qyppemyetylbiphenyi-grarboxyliq agithethyl ester

* _ i 1 Q _' | V. | a i AC
A e TRReA bl e BB SR S i bniy
boraric alig (%g)zmmgﬁbmwé« (906ma) ar&lf)@rﬁldﬁ(trilli&gylpﬂl&lpﬂaine) g

ml) s th and the resulting, solid collecte
vl b Bapp g rio Bocted By et Hcageh ey Pe P
and Water (Nt d6:0p/ 6 AT hPda B M kir€ was
- r?et gylﬂ-i%i phenyl - 4- cgr boxylic g‘c’:aisdhe[nf-oﬂffilt? a?oggl(gqmperature

and filtered. The resulting filtrate was then evaporated and purified on silica gel,
gradient elution with 10-20% ethyl acetate in petrol gave the title compound as a pale

yellow solid (867mg).

Intermediate 45

5’-Cyano-2’-methyl-biphenyl-4-carboxylic acid

A mixture of 5’-Cyano-2’-methyl-biphenyl-4-carboxylic acid ethyl ester (850mg) and
sodium hydroxide (2M, 15ml) in ethanol (30ml) was stirred at 20C for 18h. The ethanol
was then evaporated and the residue acidified. The resulting solid was collected by
filtration and was then purified on silica gel. Gradient elution with 0-30% 20:8:1
CH,Cl;/ EtOH / NH3 in CH,Cl, gave the title compound as a white solid (665mg).
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| 1 anbda*6 *-thionorpholin-4-yl et hyl)-phenyl]-am de
15 Hydr oxyl am ne hydrochloride (47ng) and sodi um
woreiohoxizde (37nmg) were stirred in  nethanol (5PAl/GBRE06/003469
| h. The m xture was filtertd and the nother |iquor
treated with 5 - Cyano-2'-nethyl - bi phenyl - 4-car boxylic
acid [4-(1, 1-di oxo-| | anbda*6*-t hi onor phol i n-
4-yl met hyl ) - phenyl ] -anmi de (155ng). The m xture was
Imethecgt%ted to reflux for 18h. On cooling a
CBFBEFI"8ss solid was formed which was col | ected by

—@yahbm&m&llﬂyladiphdﬁ -28aRx {HERAV)4-(1, B! 18ardbi* 6+-
clop

tthFO'ZPhﬂh@X"aM T@Z’é&’g‘BhW}'}]—%mdﬁet hyl - bi phenyl - 4- car boxyl i ¢
Al o e 2 He L RE Ry acd lgome, 41 1-diowo-
11arﬁbc|ia(*5ﬁ‘4ﬂyxdgmxplmanbhmﬁétmybl)engdamm¢ (il i) (ERAG! (S g EHOBT
7% it Srmstperaphoting G EPmpis 250 ER0R Cnbvas s 06 o

18hC W QRERAPW &0 80 ed GHE ﬂ{e' r@&ltﬁ%&%ﬂ%ll&@éd Wﬁhﬁa@ioh Bnd dried

m crowave at 150C for 40mn e solvent was then
(16@mgpor at ed and the residue purified on silica gel.
Gadient elution wth 0-30%20:8:1 CH2C12 / EtOH /
NH3 in CH2Cl2 gave the title conpound as a white 30
mteﬁglgalgte(QMrg) WO 2007/ 031791 PCT/ GB2006/ 003469 112 'H
DVBO, 8) 1.18-1.32 (m  4H) 2.34 (s, 3H) 2.34-2.43
(Nﬂﬂy 1Ky garigamipiglayd)- 2’-glentwl-éamheuy1|)4-9arb@<>(l@ acmiHif-(}, 1agoxo-

tatgfga *‘é‘?”ah»%?pwétl&f%@%%pﬁef&ﬁ T\ RSl L 43 5
Exanpl e 206 5' - (5- Cycl ohexyl -

Hyée%ﬂ%glxe?}g/ldgozc l}ﬂrgg%lﬁf%mé)rﬁygeéfog%lm me&lggljgl)é I(3 7m§)avflebrg )é%/ rrec? in

metﬁanch I@Slﬁ PP HR rﬁ"LxWé t%reﬂ’ Qﬁc‘i‘ gidm&%ﬂ%F tréated with 5°-

mat eri a vvas prepare escrl for
Cyamweld pnethwablphw&:—ﬂedad)oayh«z acith phyl, 1dkﬂ)mrllalmbdﬁ‘§*tth@morphohn—

Th t ed [ 10
-y b KRR GRS D) e Eogte e G Boghit 9 Ty Btop gsi. On
coo§1ﬁ'% a@bﬁouﬂe&@bﬁd 1x?as @&nﬁ@hl& %55 écﬂlecte@'ﬂ)y fﬁtrﬁt?or{ and dHdn

.10 (m 4H) 3.66 (s, 2H) 3 (d, .60 (m
(138mtp).7. 78- 7. 81

Example 205
5'-(5-Cyclopropyl-[1,2,4]oxadiazol-3-yl)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide
5’~(N-Hydroxycarbamimidoyl)-2’-methyl-biphenyl-4-carboxylic acid [4-(1,1-dioxo-
1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide (50mg) and
cyclopropylcarbonyl chloride (0.02ml) was heated in a microwave at 150C for 40min.
The solvent was then evaporated and the residue purified on silica gel. Gradient elution
with 0-30% 20:8:1 CH,Cl,/ EtOH / NH; in CH,Cl; gave the title compound as a white
solid (24mg).
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(m 3H) 7.92 (dd, 1H) 8.07 (d, 2H) 10.35 (s, 1H). 15
LC- M5 ES+ = 585. Exanple 207 5' -(5-Isopropyl-[ 1,2, 4]

wo@x@dioazel - 3-yl ) - 2' - net hyl - bi phenyl - 4- car boxy| PCT/@B2@6/003469

[4-(1, 1- dioxo- | |anmbda* Bb12
-t hi onor phol i n- 4-yhnet hyl ) - phenyl] -am de 20 This
materi al was prepared as described for Exanple 205

"H NNE AIMSE ) i 4851323y, 4EDIRL. Bt (sd2H) Dias-2uSe(th, [THE.89 (h D)

5 PR S S U S ) e 0B

1H)(8RD7(H‘|)2H§16@5Q§ AEBH)  7.33 (d, 2H) 7.52-7.60 (m 3H)
3H) ’7.92 (dd, 1H 8.07 (d, 2H) 10.35 (s,
LCMS By = B@anpl es 208 to 233 can be prepared in an

us fashion to Exanples 1 or 87. Exanple 208 30
Exe%ﬂ)?}é?ﬁéy’ bi phenyl - 3, 4' - di carboxylic acid

5'-(8-C3phepylqe| 4ot @ieaz]-3 {1 )42 itet By 168l nglmfd:ﬁrboxyhc acid [4-(1,1-

. ethyl carbanoyl)-phenyl ]-anm de} WO 2007/03179
10’%?%@2@’@7@@3@6911 !ll‘%yhmb%ﬂ)ée%@bafmﬂean 2- car boxyl i ¢

ThiFfaftial wis reporgd as dsorbed for Bxgmplo 209 espent st 1 5.y
cyclohaxahecarboaayiphleridd &abused. The title compound was obtained as a white
g ert But oxycar bonyl am no- 2' - et hyl - bi phenyl - 4- car bo
soli )ﬂ 8acid ethyl ester Exanple 211
- (4- Bronp- benzoyl am no) - 2' - net hyl - bi phenyl - 4- car boxy
|IC acid (1Hindazol-6-yl)- am de 10 Exanple 212

'H SR (DWS6I15) baaols uicho)\- -1 86 iy HHDL 5601 (o83,
3 §o Bt 1 AR T 2l T3S & AT 7152 76 S5 757781
(m, pﬁg%@zgdunﬁ@ﬁ@m %ghﬁj%.@@f(&y@) 6- et hyl - bi phenyl - 3-ylI ]
LC-MS ES+ = 585,

Example 207
5'-(5-Isopropyl-[1,2,4]oxadiazol-3-y1)-2'-methyl-biphenyl-4-carboxylic acid [4-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenyl]-amide

This material was prepared as described for Example 205 except that isobutyryl chloride

was used. The title compound was obtained as a white solid (14mg).

'"H NMR (DMSO, 8) 1.39 (d, 6H) 2.35 (s, 1H) 2.89 (m, 4H) 3.12 (m, 4H) 3.66 (s, 2H)
7.33 (d, 2H) 7.52-7.60 (m, 3H) 7.78-7.81 (m, 3H) 7.92 (dd, 1H) 8.07 (d, 2H) 10.35 (s,
1H).

Examples 208 to 233 can be prepared in an analogous fashion to Examples 1 or 87.
Example 208

6-Methyl-biphenyl-3,4'-dicarboxylic acid 3-cyclopropylamide 4'-{[4-(2-diethylamino-
ethylcarbamoyl)-phenyl]-amide}
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1H Pyrazol e- 4-carboxylic acid
[ 6- et hyl -4' - (3- net hyl - benzyl car banoyl ) - bi phenyl - 3- 20

wQ kjosasi7oe Exanpl e 215 PCT/GB2006/003469
N- [ 6- Met hyl - 4' - (3- et hyl - bEi3zyl car banoyl ) - bi phenyl - 3
-yl]-isonicotinam de 25 Exanple 216
5' - (Cycl opr opanecar bonyl - am no) - 2' - net hyl - bi phenyl -

Exagyp, ic acid 3-chloro- benzyl am de Exarrpl e 217 30

Fura§1 oxy?kgp x é;l?cgﬂle @aﬁﬁ@% q%rqcar%)amoyl)-rgg 1 glp?leny ylﬁ1 amide

p| perazin-1-yl)-benzylam de rf WO 2007/031791
PCT/ GB2006/ 003469 114 Exanple 218
Examplq 8| opr opanecar bonyl - ani no) - 2' - net hyl - bi pheny! -

5v-te@;ﬁees?egeag ki bt BlphbhaRbarboic R Wity <3k e S
Exaﬁn‘ple(mcl ohexanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-ca

5'-(@&}\%? bgrg%% airax(xo -2! [m tﬁylﬂllgﬁeln?llzg lc_agbo¥yhc Qc?c? YH')[—II?drEZgl 6-y1)

ami& - (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -
arboxylic acid [4-(3-ethyl-2,6-
di oxo- pi peri di n-3-yl)-phenyl]-am de Exanple 221

' - (Lycl ohexanecar bonyl - am no) - 2' - et hyl - bi phenyl - 4-ca
EXﬂé’BIex@éuc acid [4-(3-ethyl-2, 6. 15

5'- (@Bwf@o-aemma@hlﬁoﬁz étﬁéth?hﬁﬁh@nh—@%ﬂﬁx?’f@m f4-8XaFol-5- 1-
(Cycl ohexanecar bon anino) -2' - ne bi'phenyl -
Phelﬂﬁb%?lqec acid (4- di methyl ami nomet hyl - phenyl ) - am de
20 Exanpl e 223

Example 213
Thiophene-2-carboxylic acid [4'-(1H-indazol-6-ylcarbamoyl)-6-methyl-biphenyl-3-yl]-

amide

Example 214
1H-Pyrazole-4-carboxylic acid [6-methyl-4'-(3-methyl-benzylcarbamoyl)-biphenyl-3-
yl]-amide

Example 215
N-[6-Methyl-4'-(3-methyl-benzylcarbamoyl)-biphenyl-3-yl]-isonicotinamide

Example 216
5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid 3-chloro-

benzylamide

Example 217
5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid 4-(4-methyl-
piperazin-1-yl)-benzylamide
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- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl -
arboxylic acid (4- dinethylam nonethyl -phenyl)-am de
WQ200E03Tpl € 224 PCT/GB2006/003469
- (Cycl opr opanecar bonyl - anmi4o) - 2' - et hyl - bi phenyl -
arboxylic acid (2-piperidin-I- ylnmethyl-phenyl)-am de
Exanpl e 225 30
Exagipl¢ V& | opr opanecar bonyl - am no) - 2' - net hyI bi phenyl

i e S AR B L S NG oo’

Uz&im{;@gpi.gpgmgcﬁﬁfggnyl am no) - 2' - net hyl - bi phenyl -4-ca
rboxylic acid (4-norpholin-4- ylmethyl-phenyl)-anm de 5

Exanpl e 227
Exaﬁ?lé | ohexanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-ca
rooxylic acid (4-pyrrolidin-I- ylnethyl-phenyl)-am de
5'- ((Ey«flﬂﬁﬂxenélﬁﬂ)oi@l—ammo) -2"-methyl-biphenyl-4-carboxylic acid (4~
{)ropanecar bonyl - am no) - 2' - net hyl - bi phenyl -
1, Za‘ﬂtf@@ll ]r'é’ -BbsyDeaige peri di n-1- yl met hyl - phenyl ) - ani de
Exanpl e 229
- (Cycl opr opanecar bonyl - am no) - 2' - met hyl - bi phenyl -
Exampb@&%ﬂ ic aci d (4 pi peridin-1- 15

> “éyc ﬁ EBIXSH B)oﬁweﬁ%al}enz?‘* Tratbo Yl pgit Er(d-ethyl2.6-
d1oﬁfﬁgxéﬂcﬁ1h@ ﬂ%ﬁeﬂﬁ]aﬁfdeolldl n- 1-yl methyl - phenyl) - ani de
20 anpl e 1

- (Cycl ohexanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca

ic acid (4-isoxazol-5- yl-phenyl)-am de 25
ExefpRe 0,55

5'-(Cyclohexanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid [4-(3-ethyl-2,6-

dioxo-piperidin-3-yl)-phenyl]-amide

Example 222
5'-(Cyclohexanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (4-
dimethylaminomethyl-phenyl)-amide

Example 223
5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (4-
dimethylaminomethyl-phenyl)-amide

Example 224
5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (2-piperidin-1-
ylmethyl-phenyl)-amide

Example 225
5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (3-
dimethylaminomethyl-phenyl)-amide
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- (Cycl ohexanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca
rboxylic acid (4- hydroxyrnethyl -phenyl)-am de Exanpl e
WQ@3B788178ur an- 2- car boxyl i ¢ aci d PCT/GB2006/003469
[4' - (1H i ndol - 6-yl car banoyl}> 6- net hyl - bi phenyl -3-yl]-a
m de WO 2007/ 031791 PCT/ GB2006/ 003469 116 F F OF F O
\ NFOI OHF OI NI/ LNsO I I HH\Nyo '/ HNyo-/
Example?2©© 1 ~ OF OI\ O N/i / N 1, FOHOS- FOH

s Ca b s b A g i
ylmethyl-phédylanideet hoxy- bi phenyl - 3-yl ) - carbani ¢ acid
tert butyl ester. 5 A m xture of

"-tert-butoxycarbonyl am no-2'-trifl uoronet hoxy-bi phen

4 rboxylic acid (300ng),
&2 y ny
Exaﬁﬂph propane-| -sul fonyl) - pi perazi n-1-yl nmet hyl | - phenyl|

5'-(GpelnkexaR ety - aBDAS2(- vty PipheOBF-¢a @i agidd4-pyrrolidin-1-
oline (166ul) in dry DMF (3nl) was
ym@ﬁ??PE%“&E?ﬁgﬁhrs 10 This mixture was the diluted
wth water (12ml) and the tan solid produced collected

and dried (459nmg). LCMB- ES+ = 677
Exagnplad2$ho- 2' -tri f | uor omet hoxy- bi phenyl - 4- car boxyl i c

5'-(§§élgpr%§@%ecisbgpﬁlg$ﬁ%f) prﬁgti%r ?BX&I%X] é cai‘téox(y}tp acid (4-piperidin-1-

ylmedni4hépnppate- 1 -sul fonyl) - pi per azin-
-yl met hyl ] - phenyl car banoyl } - 6-

Example 229
5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (4-piperidin-1-
ylmethyl-phenyl)-amide

Example 230
5'-(Cyclopropanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (4-pyrrolidin-
1-ylmethyl-phenyl)-amide

Example 231
5'-(Cyclohexanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (4-isoxazol-5-
yl-phenyl)-amide

Example 232
5'-(Cyclohexanecarbonyl-amino)-2'-methyl-biphenyl-4-carboxylic acid (4-
hydroxymethyl-phenyl)-amide

Example 233
Furan-2-carboxylic acid [4'-(1H-indol-6-ylcarbamoyl)-6-methyl-biphenyl-3-yl]-amide
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trifluoronethoxy-bi phenyl -3-yl)-carbam c acid
tert-butyl ester (459ngy) in DCM (4ml)

wa@eaTosf7buor oaceti c Acid (4ml) was stirred forPQHG82006/003469

The m xture was evaporatedldH#nd the residue
partitioned between Et OAc and saturated potassium
carbonate. The dried 20 extracts were then evapor at ed

giving:the title corrpoundF as a tcﬁ 4nyg) .

L OVB: S+ K2, W0 2007403179 023‘469 117
Exanpl € 234 R) "pi peri di né- 2 rbbxyl [ c aC|

(4'-{4 propane.l-sul - pi perazin-1-yl thyI]

carb amo vyl - 6- A f | uor onet hoxy- bi phenyl -
-yl ) - eé/'SAcoId( 16 \‘/redslutlon of
(R-NB pi per| di necarbzgSq ic acid (39.7nmg) in dry
THE (4m ) and N, N-Diisopropylethyl amne (60. 4u1) was
(Lreated,dr th isobutyl ehl orof ornma t : ul)
F - g@d/skd/ﬁﬁ;m no- 2' -trlf/EﬁJoromst o on_

oxyl i ¢ aci

¢ F (e}
2<( propane- | -sﬁlﬂqnyl )apiperaansi-y| met hyl ] - ph%rl
as then added and

-amde (50nmg) in dry THE (I m?Y
@g\%?gaction m xture allowed to wgyymto 10 room
t el drature, stirring under nitrogén for 16 hours. The
m xture was then evaporated and the residue purified
on silica gel. Gradient elution wth 0% 20%

, 20DCM 8Et OH: INH3 in DCM over 35 mins gave a tan solid
(4’ {Artripropanedvasiongl)-piperagin-1sylmethyhirhveYleatberosl} -¢-45nm)

R R T S

2 hours. The m xture was evaporat ed and the residue
[ ned. bet wee n aturated potassium )
A m@% &fﬁ éelgﬂ"é’xmarﬁwiawa%t rem@rb@ﬁy- BY A-ebardic

A QS A BTN Rl ST ),

ED£Q (14fmg)i HOBTd 9 mgh andN-Muthythenpholire (& 66ulyin( G&5MNF (3ml)
: 688 1H NVR (DVBO, 8) 0.97-1.03 (t,3H)
Was%%gai"r%h’(sm 4H) 1. 66- 75 (m4)H) 2.45 (m 4H)

ThiPmbdurd w3 tl(tfmhhh&d it lea@ergi 1) adtthetad %l(d@ﬁﬁhcea oéfiected and
2 351 (m 2H) 7,29-7.32°25 (d,2H) 7.45-7.4
dﬂeé 450me)7 60-7.64 (d, 2H) 7.76-7.87 (m3H) 7.93- 04

Lo B 8795-8.08  (d,2H) 9.95 (s,1H) 10.35 (s, 1H)
5’-Amino-2’-trifluoromethoxy-biphenyl-4-carboxylic acid {4-[4-(propane-1-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
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WD 2007/ 031791 PCT/ GB2006/ 003469 118 FF O FF O I/ \
S FOOOFONOI I "\ NONoOOO FO\ N\ F
w@2MN7031700 0/ /S NyN O PCT/GB2006/003469
{4'-[4-(4-Met hanesul f onyl -bli7per azi n- 1-yl net hyl ) - phenyl
carbanoyl ]-6- trifluoronethoxy-bi phenyl -3-yl}-carbamc
acid tert-butyl ester. 5 A m xture of
Exagiple 234 - but oxycar bonyl ani no-2' -t ri f | uor onmet hoxy- bi phen

- 4 LiGs i d, . .
®) P RE bt 5 O roRene: Lrwgamdy sivgway eyl
phefiyAbarBargdy!} -6-BiTldofohSsthong) biphshyN3 Mey-haildepr phol i ne (30ul)
in dry DM (3ml) was stirred for 16hrs. 10 The
reaction mxture was then diluted with water (6nl) and

A QT 07 St SR RRER, B e Q0 BE ARy

THR @bnl) and N,N—Diisopropyle_thylamin'e (60.4ul) was treated dropwise with

isobigyé&ﬁér@%%geeég%ﬁ{f% foz_lm_irgutést. %J-f(xlnﬁr?é-gq?rtl 1?0)§thg€h8§}/e-{;%|]rxényl-

4-02?%;)!3@5@ @sidl fa0y(lprdyanen atl By pipRRE A Y1RE8 P phen@taffde

(50mpyin(dry VEHEmd}s whs they ddridpad dlxd readtion mixtirg la)lowhd toywarar to

11-6- trifl t hoxy- bi phenyl - 3-yl }-carbam c

roo RN ke RbaREp R Tt RO (am) Wo

The2RRird 34 GenRGAp e Rd 313346&e pukRicansh §ilibd Ld10GRARAE biGition
..acid 3n10)D was stirred for 2hrs. The reaction mxture

withy §%o-29%%20DCM:8EtOH: INH3 in DCM over 35 mins gave a tan solid (45mg).

LCMS- ES+ =788

The above material (45mg) was dissolved in DCM (2ml) and was then treated with
trifluoroacetic acid (2ml) and the mixture stirred for 2 hours. The mixture was
evaporated and the residue partitioned between EtOAc and saturated potassium
carbonate. The dried extracts were then evaporated and the residue purified on silica
gel. Gradient elution with 0%-35% 20DCM:8EtOH:1NH3 in DCM over 30 mins. Gave
the title compound as an off-white solid (35mg).

LCMS- ES+ = 688

'HNMR (DMSO, §) 0.97-1.03 (t,3H) 1.38-1.48 (m,4H) 1.66-1.78 (m,4H) 2.45 (m,4H)
2.52-2.63 (m,1H) 2.99-3.01 (m,2H) 3.18 (m,4H) 3.26 (m,2H) 3.51 (m,2H) 7.29-7.32
(d,2H) 7.45-7.49 (d,1H) 7.60-7.64 (d,2H) 7.76-7.87 (m,3H) 7.93-7.94 (m,1H) 8.05-8.08
(d,2H) 9.95 (s,1H) 10.35 (s,1H)
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15

evaporated giving a brown oil which was used w t hout
further purification in the next step. LCVM5- ESt =
wG2®7/035177he crude am ne (95ng), cyl cohexyl i SoCREN&B2006/003469
(62nmg) and N Met hyl nor phol i¥%e (60ul) in dry DMF (3m)
was stirred at roomtenperature for 48 hours. The
reaction mxture was then diluted with water (6ndl)
and t he solldforrred col Lected byfbltr ; i
b terial waf then purifi on SI|IC gel adiném
0]
& A AN Q% 30% 10 8k ~ : M\gls
' the“title corrpoud
- ESt+ = 674 N

.1624(d1H) 7.29-7.75
59766(m3|—|) 7.N6- d .79 (m2H) 8.03-8.66
(d,'3) 866 (s, 1H) 10.37 (s\ﬁfl—b anpl e 236
(S)-ODyrrolldl ne- 2- car boxy} i © aci'd
(4'-{4-[4-(propane-I|-sulfonyl)-piperazin-1-yl met hyl ] -
phenyl car banoyl }

-6-trifluoronet hoxy-bi phenyl-3-yl)-ani de 20 A cold

(-10) stirped solution, of
(S)-N Bocé{byrrol i di car i c@d (BO0nmg) in dry
THE (4ml)-ang N, NAtNisoppopyFet hy //(36I) was
treated drop h i sobutyl chl or ofo’e)r\rmt e (18l) for
10 m nutes. -2'-trifluoronet hoxy- bi phenyl -

4- car boxyl i
{4-[ 4- (propane-|-sul fonyl)-pi perazi n-1-yl net hyl ] - pheny
|}-am de 25 {40ng) iqQ dry THE (Im) was then added and

the reaction r\rE{(tu al | owed to warmto room
tenperature, soirrkpngjunder nitrogen for 16 hours. The
m xture was then evaporated and the residue
partitioned between Et OAc and 0.5M HClI. The dried
extracts were evaporated and the residue used w thout

{4 44:(4- Mﬁthanpuﬂfoﬁlb’bammanm—B@M@hﬁ)—pﬁﬁrylcarmy‘rh@ above

it e s AR S ey PGP B i ture wms
evaporated and the residue partitioned between satd.

A mixture of 5’-tert-butoxycarbonylamino-2’-trifluoromethoxy-biphenyl-4-carboxylic

acid (50mg), 4-(4-methanesulfonyl-piperazin-1-ylmethyl)-phenylamine (35.2mg),

HBTU (49.6mg) and N-Methylmorpholine (30ul) in dry DMF (3ml) was stirred for

16hrs.

The reaction mixture was then diluted with water (6ml) and the resulting solid collected

by filtration and dried to giving a tan solid (80mg).

LCMS- ES+= 649

Example 235
5’-(3-Cyclohexyl-ureido)-2’-trifluoromethoxy-biphenyl-4-carboxylic acid [4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-phenyl]-amide

{4’-[4-(4-Methanesulfonyl-piperazin-1-ylmethyl)-phenylcarbamoyl]-6-
trifluoromethoxy-biphenyl-3-yl}-carbamic acid tert-butyl ester (80mg) in DCM (3ml)
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WO 2007/ 031791 PCT/ GB2006/ 003469 120 potassi um
carbonate solution and Et QAc. The dried extracts were
weraposabed giving the title conpound as a taPCEHGBR@6/003469
(47mg) 1H NWMR (DMBSO, 8) 0.BI®0.93 (t,3H) 1.56-1.63
(m4H) 1.65-1.68 (m1H) 2.36 (m4H) 2.84-2.96 (m 4H)
3.09 (m4H) 3.41 (m2H) 3.69-3.73 (m1H) 7.19-7.22
and (riflpispaceti@ Zci8 (FmBOvasdtitref] fot. 2hps. The Beaction Bifjtuik G thery 4

e -7, d .83-7.84 1 7..96: 7.99
eVﬁéO%?%@g@lV%&ﬁ.?g BZ%?%szP#F)ﬂ# “E?ﬂx)éltg%éiﬁg]@%bﬁnﬁ@%}“ Zhez@?%t

steplO
p5' -%C?{CI opr opanecar bonyl -am no) - 2' -tri fl uor onet hoxy- bi
LCMBeB§t =A49r boxyl i ¢ acid {4- [4-(propane- |
-sul fonyl ) - pi perazi n-1-yl net hyl ] - phenyl} -amde. A
stirred sol ution of

The5:'rl;?’dn’2iﬁe ?smg)i Efleuheeyisiobaandteiopienad N-MahpBxdtphsline (60ul)
in d%éby&é@ah v&3|sHERY pY ropmempetaiirg foy4donts The rragtjon migfre

s L0t 5 L0 B LS Wi, o
materyal veyp tisgpngnei fied oheiiida gehlGradiest e(utRmmyith @Ft30% 16h t he

1%t v ted and. the resi.due purifjed by )
2on it st Ry BEM e 2 Teint €rv D ilh coppagn & an oft whit
soli@@1dshd)8Et OH: | NH3 in DCM over 35 mins gave the title

conmpound as an off-white solid (18ng). 20 1H NWMR
LCMS)%S)& =8#740. 65- 0. 70 (d, 4H) 0.82-0.88 (t,3H) 1.51-1.67

1 3 2, 84: ( 3. 5
oMo b el 55d5 @%-%@%a ﬁ%ﬁﬁ%z%i%ssm
3.13 @, 4H)1.57. &31-6ma3EN1 1Y 779-7.75 H499-7.68 ¢m 81D 2. 76-
((d, 2%?10.(?82}33 1|—3 13@363 (s,1 lglgn’(fg\)/s ES+ EmGA%g
7.79%en. B4 #9806, 39) 8.66 (rektah b &.1E8r boxyl i ¢ aci d
(4'-{4-[4-(propane-1|-sul fonyl)-pi perazi n-1-yl net hyl ] -
ar banoyl
Exaﬂlgﬁ{]ﬁr@lél uor orrgt %ﬁoxy- bi phenyl - 3-yl)-am de. 30 A cold ‘
(S)-Pykoliding-Rreadx ¢ aidill 041- PIE[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-
(S)-N-Boc- 2-pi peri di necarboxylic acid (39.7mg) in dry
phenylgarparpeyl} -origiiRramstasyrbiphsnel-Bpilasmide (60. 41) was
treated dropwi se with isobutylchloroformate (22.5I)
for 10 mnutes. 5 -Am no-2'-trifluoromnmethoxy-bi phenyl -
A cold (-10) stirred solution of (S)-N-Boc-2-pyrrolidinecarboxylic acid (30mg) in dry

THF (4ml) and N,N-diisopropylethylamine (36pl) was treated dropwise with

isobutylchloroformate (18ul) for 10 minutes. 5°-Amino-2’-trifluoromethoxy-biphenyl-
4-carboxylic acid {4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-phenyl}-amide
(40mg) 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 partitioned between EtOAc and 0.5M
HCL. The dried extracts were evaporated and the residue used without further
purification.

LCMS- ES+="774

The above material was dissolved in DCM (2ml) and treated with trifluoroacetic acid

(2ml) for 2h. The mixture was evaporated and the residue partitioned between satd.
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4-carboxylic acid
{4-[4-(propane-|-sul fonyl)-pi perazi n-1-yl net hyl ] - pheny

wo eoansider WO 2007/ 031791 PCT/ GB2006/ 003469  12RCT/68napp/003469
indry THE (I ml) was thenlZdded and the reaction
m xture allowed to wane to roomtenperature, stirring
under nitrogen for 16 hours. The m xture was then

Potwwﬁbwtwttmnd&%oeﬂmﬂmﬂ axtrach verd eeponedd giving the

Wi\t h 0% 20% 20DCM 8Et OH: 1NH3 i n
t1t1e§g%ﬂ§o§§£ri %g %ﬁdéa\}lég)a tan solid (83ng). LCMS- ES+ =

'H NBR amlersajgey@ smo OB i(d HX 17§61m)63\(ﬁﬁ419!) r»ssﬂl\&ctni TEPERE (m,4H)
hen treated with trifluoroacetic acid

2. 8‘{ %t%)(ma‘l’@ 3 ﬂ% (Tfh‘%r) drd @l 2H} 28913013 (n,hEN7 4 9-T1e(d@ Bt 113 &
74008 78X 9B @t @I 7")219(%1%@]7%87 it ;f{ 9.'%237%’{{%@?{5‘ 7.96-

and sat ?at d pofas carbo
79%6(1,21&):1(3525/»@0@71(1lnaﬂ)evap0r ated and the residue purified

lic ge G adient elution with 0% 35%
LC%%DEWSE&@ INH3 in DCM over 30 mins gave the title
conpound as a tan solid (69ng). 15 1H NMR (DVBO, 6)

1.01-1.07 (t,3H) 1.49-1.60 (m4H) 1.70-1.96 (m 4H)
Exampl®23 4H) 2.73 (m1H) 3.04-3.07 (m2H) 3.13 (m 4H)

'@YE@PI%’”%%@%O% *fl‘%a( %@?ﬂ?@%y—%wg@né 41%;%‘8‘3’5&)%1‘1 {4-

[4- (%ﬂ)glﬁe ﬁ%uﬁbﬁylﬂ-@rp@ﬁzﬁﬁl—}ﬁhethﬁ yES#mTdeb688 20 Exanpl e
4- Met hyl - pI perazi ne-1| - car xyI Ic acid

-[ 4- (4- met hanesul f onyl - p| peraZ| n I

b )
A St?‘ ‘555%%“ o 2 B R b bR R B+
(pr@hma1d;aH’Gm)'rl))quteLaﬁtnEK@zlhmétﬁyl]@EeMpﬁ@)del (goﬁ@)vint &5 TlHFle}nl)
was tre ri phosgene an me
%hTéTdif S?WOPY#%EY a%ﬁ%a& @él) vnfgllowwéw W@&ﬂv&pap@cyb@yl
f
Chlgﬁgté (gﬂgilgg Zxrftaeﬁ‘ll EE fhe(‘rH&HrQ \%{Igg Q\é aaggegé& ﬁ%?’tﬂé ?ésﬁu% é)[ﬁlhﬁed by
chrgpato guaplayd GradiediGHutiorheitinD%-30% ZﬁBQM’BEﬁthMIﬁ)hﬂD@M over

and the_resi due fied gn.silic el . G adient
35 rg}natg%%th&%ﬁlﬁ CB%PE }i 52"’(5‘[?9871 @P‘?f\]l%?@n DCM over 30
mns gave the title conmpound as an off- vvhite 30 solid

. E 1HNI\/RDI\/SO,gﬁ)200 33%212( 2. 30
HT(JM BMB05) (00530470 £.4H) 082058 (t:3HD 4. Y1m ﬁH{mSHBG 30 (m,4H)

2.8%2596%)%3037 A9 B, Fml 142 @b 307 38 6 B A28.
7.48 (d, 2H) 7.55-7.63 (m,3H) 7.70-7.71 (mn, 1H) 7.89-7.92 (d,2H) 10.19 (s,1H) 10.36
(s,1H)

LCMS- ES+ = 645,

Example 238
(S)-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 (S)-N-Boc-2-piperidinecarboxylic acid (39.7mg) in dry
THF (4ml) and N,N-diisopropylethylamine (60.4pl) was treated dropwise with
isobutylchloroformate (22.5pl) for 10 minutes. 5°-Amino-2’-trifluoromethoxy-biphenyl-
4-carboxylic acid {4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-phenyl}-amide
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7.86 (d,2H) 8.93 (s,1H) 10.15 (s,1H WO 2007/031791
PCT/ GB2006/ 003469 122 LCM5- ESt+ = 676 OO N~ \ 1
woOZR3/0D70CF3 NS O "O NHBoc NHBoc O N~ OCF3PEI/GBRING6/003469
~SN OO NH2 ON OCF NBRI 300 NN O5
{4' -[4-(4-D net hyl sul fanoyl - pi perazi n-1-yl net hyl ) - phen
yl car banoyl ] - 6-
(50mg) | dry IEHE{Indx wapihoh edddd @d\thg regetidnoiztive aowed to warm to

IOO‘@%‘f“Ee u{%%ﬁg’?{@@fﬂ“@‘a‘iﬂl 8?&4‘?8@6 YISt | Uor omet hoxy- bi phen

yl -4-carboxylic acid (300ng),
4 (4-am no- benzyl ) - pi perazine-|-sulfonic acid

Thedn%trﬁwaamea@ve@z@ﬁ@)md thempst qqmmf@)i @mahm @m@m@yluﬂon

with B Rl DA TRORPES B DRV ik e flSolif oo

LCMBdEf+t=0788at er (12rrfl) and the resulting soI id
collected by filtration and dried and used in the
followng step wthout purification (558ng) LCMS- ES+

TheabW@ma%ﬁal (78m was dlssolv inD M glfmd was th. ntre?ted with
5 -Am no-2"'-tri uororret oxXy- 4- caeboxylic

tnﬂa@lodcf{tm -atid-(@mieiridyths whikame ytirred for 2 hours. The mixture was
eva}?org R4 azcll the regﬂilgee ﬁaré{u&neﬁ be eeL Etaxc and saturated potassium
carbonate. The dried extracts were then evaporated and the residue purified on silica
gel. Gradient elution with 0%-35% 20DCM:8EtOH:1NH3 in DCM over 30 mins gave
the title compound as a tan solid (69mg).

'HNMR (DMSO, §) 1.01-1.07 (t,3H) 1.49-1.60 (m,4H) 1.70-1.96 (m,4H) 2.49 (m,4H)
2.73 (m,1H) 3.04-3.07 (m,2H) 3.13 (m,4H) 3.55 (m,2H) 7.33-7.37 (d,2H) 7.52-7.56
(d,1H) 7.65-7.68 (d, 2H) 7.80-7.95 (m,4H) 8.09-8.13 (d,2H) 10.15 (s,15I) 10.40 (s,1H)
LCMS- ES+ = 688

Example 239
4-Methyl-piperazine-1-carboxylic acid {4’-[4-(4-methanesulfonyl-piperazin-1-
ylmethyl)-phenylcarbamoyl]-6-trifluoromethoxy-biphenyl-3-yl} -amide

The product of the initial deprotection step described in Example 235 (50mg) in DCM
(4ml) was treated with triphosgene (15mg) and N-methyl morpholine (20 ul). The

. mixture was then heated to 50C for 30mins. After cooling to room temperature N-

methylpiperazine (11 pl) was added and stirring continued for 16h. The mixture was
then evaporated and the residue purified on silica gel. Gradient elution with 0%-35%
20DCM:8EtOH:1NH3 in DCM over 30 mins gave the title compound as an off-white
solid (4mg).

"H NMR (DMSO, 8) 2.00 (s,3H) 2.12 (m,4H) 2.30 (m,4H) 2.67 (s,3H) 2.91 (m,4H)
3.26 (m,4H) 3.30 (m,2H) 7.08-7.11 (d,2H) 7.11-7.21 (d,1H) 7.38-7.58 (m, 6H) 7.83-
7.86 (d,2H) 8.93 (s,1H) 10.15 (s,1H)



WD 2007/ 031791 PCT/ GB2006/ 003469 123
{4' -[4-(4- D net hyl sul fanoyl - pi perazi n- |
w0 iomestiyl ) - phenyl car banoyl | - 6- PCT/GB2006/003469
trifl uoronet hoxy-bi phenyl -B%1}-carboxylic acid
tort-butyl ester (555ng) was dissolved in DCM (4m)
and was then treated with trifluoroacetic acid (4m)
LCM8dEBte Mibxture stirred for 2 hours. The nixture was
then evaporated and the residue purified by 5
chromat ography. Gradient elution with 0% 40%

20DCM 8Et OH: INH3 in DCM over 40 mi ns ga\e =8
of f - whi teQsol i d (327ng). LOVG- ESY :e 240
Ne N

*_t Ni f1 vor onet hoxy=BHp

2“m xture of (tert-but Oxy
aci d (33nmg), 5'-an po-2'
NHEOE | Lor omet hoxy- bi'phenyt £ car boxyl i ¢ aci d

[ 4- (4-di met hyl sukt anoyl - pi perazin-1 -

yl met hyl ) - phenyl ] - am de (50ng) and EEDQ (43ng) in dry

THE (I m) was st ir ed m roomtenp for 48h. The
m xt ure was theapo ted angl the residue purified
b oGy APy GA‘GUVQHLSQNLLHOH with 0% 30%

- INH3 in DCM ovey” “30 nmins gave an

A solid (63ng). This material was dissolved in
(2ml) and s then treated with trifluoroacetic

d (2ml) and{the m xture stirred for 2 hours. The
ure was evaporated and the 20 residue partitioned
bet een satd. potassium carbonate solution and Et OAc.

The dried extracts.were evaporated giving the title
85 a sol 6%49@). "H NWVR (DVSO, 8) 2.18
- i m 4 412, 42 (s, 6H) 3.06-3.08
4

3.200 (m™2H) 3. Sﬁ\\ZH) 3.50 (t,1H) 7.19-7.22
7.39-7.51 (d, 1H) 795497.66 (d, 2H) 7.69-7.81
4H)  7.95-7.99 (d,2H) 10.26 (s, 1H) 25 LCVMS- ES+ =
WD 2007/ 031791 PCT/ GB2006/ 003469 124 OCF CCEt

{#’-[4-(4-Dimethylsulfamoyl-piperazin-1-ylmethyl)-phenylcarbamoyl]-6-
trifluoromethoxy-biphenyl-3-yl}-carboxylic acid tert-butyl ester

A mixture of 5’-tert-butoxycarbonylamino-2’-trifluoromethoxy-biphenyl-4-carboxylic
acid (300mg), 4-(4-amino-benzyl)-piperazine-1-sulfonic acid dimethylamide (226mg),
EDAC (144mg) and HOBT (103mg) in dry DMF (3ml) containing N-methyl
morpholine (0.166ml) was stirred for 16h. The mixture was then added to water (12ml)
and the resulting solid collected by filtration and dried and used in the following step
without purification (558mg)

LCMS- ES+=678.

5’-Amino-2’-trifluoromethoxy-biphenyl-4-cacboxylic acid [4-(4-dimethylsulfamoyl-
piperazin-1-ylmethyl)-phenyl}-amide
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~~ boc Ol ~boc 0/ N~ OCF3 LNVv N~S-- OO N ~ N boc
OCF3 NOSO NH 0 (S-2-(&
W0 BEohosyear bonyl - 6-tri fl uor omet hoxy- bi phenyl - 3PgT/CRRBA0V3469
oyl )-azetidine- | - 5 carbt¥3/lic acid tent-butyl ester
A m xture of
"-am no-2'-trifluoronethoxy-bi phenyl -4-carboxylic

13 %(@Qlll@@lﬂ&)ﬂfamsyhplmrezmdl ﬂewtlwl)zpmhnyhcatmmwé -aci d 1

g BB oSBT (2R B W e

in DEMtingrandfveds tﬁaht;eamewnh WifiioRoack@Sadill 4 ahd tHel RDGHre

bet ween water and DCM The dri ed organl c layer was

stired g ¢ hpug. The mivduicrieasteen evgporptediand de twhides pmflépdded

' i D : "y a
chro?rlagzﬁ %r%ﬂhﬂdr?«i@%%éﬁo%(@ﬁ é)e/t-gs%rﬁDéMJS]ﬂéﬁelﬁHg 8 BM over
40 mita ghoxat fowﬂlfelstjhd@ﬁ?&rtg)xy- bi phenyl -3 -ylcarb

LC@goﬁg%., xﬁi Iedlope- -carboxylic acid tert-butyl ester

(S)-2-(4'-Ethoxycarbonyl-6-trifl uoronethoxy- bi phenyl -
-yl carbanoyl )- azetidi ne-1-carboxylic acid tert-butyl
Exagple?4( 188rrg) in ethanol (15nl) and sodi um hydroxi de

5 P R S nio 5 B f e bishowd A-carboxsic acid [4-(4-
dlma@qﬂsmgﬁlﬁﬁé’i‘éﬁﬁ 1 ﬁ%ﬁtﬁﬂﬁp DC&Q_%{@@V aporat ed. The

resi due was extracted w't and the dried extracts

A n@ﬁ&{ﬁﬁfe(f%b@pwqagmﬁbn@thw&émm)@c@@ @1%@Bmg¢r%f@@ng@m
tnﬂ&&'?ﬁﬁ%xyfbﬂ%}ﬁaxl Aliégr’rbgg%o a[c]ll\élb%lh@n(% hy?su}{ amoypglrpgrzazfr]f-l-
ylmethyT)iphenyliveinide$ obigp hehFED® (Ubeig) hadVIBE aasl) nalk Bigrdd &
roorg tebmp olrI 4%ha%llled m&xe{lrte v&tr)a%ttgen eevséi)grrated and the residue purified by
chromatography. Gradient elution with 0%-30% 20DCM:8EtOH:1NH3 in DCM over
30 mins gave an off-white solid (63mg).

This material was dissolved in DCM (2ml) and was then treated with trifluoroacetic
acid (2ml) and the mixture stirred for 2 hours. The mixture was evaporated and the
residue partitioned between satd. potassium carbonate solution and EtOAc. The dried
extracts were evaporated giving the title compound as a tan solid (49mg).

'H NMR (DMSO0, ) 2.18 (s,3H) 2.24-2.34 (m,4H) 2.41-2.42 (s,6H) 3.06-3.08 (m,4H)
3.20 (m,2H) 3.40 (m,2H) 3.50 (t,1H) 7.19-7.22 (d,2H) 7.39-7.51 (d,1H) 7.54-7.66 (d,
2H) 7.69-7.81 (m,4H) 7.95-7.99 (d,2H) 10.26 (s,1H)

LCMS- ES+ = 649.



A m xture of

(S)-2-(4"'-Carboxy-6-trifluoromethoxy-bi phenyl -3-yl carb
wa@ewylojt7aret i di ne- 1-carboxylic acid tert-but yPCEEB2I06/003469

(50nmg), 4-(4-methanesul f ony24 pi perazi n-1-yl et hyl ) -

phenyl am ne (29ng), HBTU (61ng) and N-nethyl

nmor pholine (0.033ml) in dry (%DI\/F 10 (3m) was sti rr(g?oal

é M) was tpgp

by filtrationJand

aracterisation X &
- [ 4- (4- Met hanestft't onyl- pi per azi n- 1- yIEt hy, phenyl
ar banmoyl ] -6- 15 . Z&%
i f1 uor onet hoxy- blﬁmény|w3 yl car banoyl } - \Hetl ne- | -c
arboxylic acid A m xtoure 6P°(S) 2-
{4' -[ 4- (4- Met hanesul f onyl - pi perazi n-1- ylnethyl)
phenyl car banmoyl ] - 6-tri fl uor onet hgxy- bi phenyl -3
-yl carbanoyl } -azetidine- | -carboxylic acid

A

tert-butyl > ) was treated with
conc. g\hz/gnd 20 the m xture

stirr C i Thg_mi xture was then

car ef fied wth solidgoyassi umcarbonate and
the m en was extracted with DCM The residue
was purified on silica gel. Elutioninitially

Wi th Et OH: ammoni a; 200:8:1 gave a c f oam
(i npurle). Fujther purification el ut jng

DCM MeOHACTH: wat 90: 10y gay s Ies

(nnr sueststprob y 25 3 sal N of desired ’/\\

i ssol ved in

product). This materi al S
hen passed down an SCX

DCM Et OH: ammoni a; 25:8: 1 §
cartridge giving the title onpound as a col ourl ess
solid (14ng). This material is/still not entirely pure
as shown by 1H NVR No furtyeér Murification of this
material was carried out. 30Qy3WO 2007/ 031791

PCT/ GB2006/ 003469 126 NI") N OO SON N

(S)-2-(4’-Ethoxycarbonyl-6-trifluoromethoxy-biphenyl-3-ylcarbamoyl)-azetidine-1-
carboxylic acid tert-butyl ester

A mixture of 5’-amino-2’-trifluoromethoxy-biphenyl-4-carboxylic acid (150mg), (S)-
azetidine-1,2-dicarboxylic acid 1-tert-butyl ester (93mg), HBTU (262mg) and N-methyl
morpholine (0.14ml) in dry DMF (3ml) was stirred at room temp for 18h. The mixture
was then partitioned between water and DCM. The dried organic layer was evaporated
and the residue purified on silica gel. Elution with ethyl acetate:petrol 1:1 gave a pale

orange oil (188mg).

(S)-2-(4’-Carboxy-6-trifluoromethoxy-biphenyl-3-ylcarbamoyl)-azetidine-1-carboxylic
acid tert-butyl ester '

A mixture of (S)-2-(4’-Ethoxycarbonyl-6-trifluoromethoxy-biphenyl-3-ylcarbamoyl)-
azetidine-1-carboxylic acid tert-butyl ester (188mg) in ethanol (15ml) and sodium
hydroxide (2M, 5ml) was stirred at room temp for 18h. The mixture was acidified and
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OO ~1 NNO 4-[2-(1,1-dioxo-1l anbda* _
6*-t hi onor phol i n-4-yl)-ethyl]-phenyl am ne A m xture of
wa2@20zmmno- et hyl ) - phenyl am ne (1 g) and PCT/GB2006/003469
et henesul fonyl -ethene (0. 7@AL) 5 in NWP (2.5ml)
containing triethylamne (1.02nl) was heated to 11CC
for 30Omns. The mxture was then allowed to cool and
the gthanad vandraped dlhcecsidweswaodxitactee svithyDEM dridahé afied extracts

WM her,.and dried, givi the title
eva}%%%‘ggglnv\é\ﬁé@e? Iraglcﬁeglaip&@é @3?5%?‘%@&5- Exanpl e 242
10
5' - (Cycl ohexanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca
(S)-?ﬂ&x%-(‘bl\@éhaaeqldfoml-plpmmncﬁ-M 1y lpnhatgtcarbamoyl]-6-
triftforofB iR bRy 1ot ohn R VA HBRE Y oo it A8 e by Cter
5' - (Cycl ohexanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-ca

A R ot (S S S bR B Bugromethosydipheoyt- ryibabamayDragefidine-

aPJH%@' ' §$FE)I (161 nd
e N- I\/b%i%?/{lﬁ}irg%%o [ neer((géﬁfﬁﬁﬁgﬁéﬁ%m{ W}“{ﬁé@sﬁiiﬁwt&b'
pherfydaming IﬁZ%mg)THiBﬂ“m{&tnrg) anmléltsﬂ@gnﬂg?%gfl ((aoél\o3613131&1\)\/3?r fﬁrg J)MF
C
355 BBl s o e
i B8 By B Gy B .
3.09-3.11 (m4H) 3.59-3.64 (m2H) 7.22-7.26 (d, 3H

Z54,7.58 (m 4H) 7.70-7.73 (d, 2H) 8.01-8.04 (d,2H)
EX%‘P%ZZ“(ls,lH) 10.25 (s, 1H). LCMB- ES+ = 574. 5 00| \

(S)-N{A’*- M- (4Mettidbbsl fold Ipiperazi-1-ylmethyl)-phenylcarbamoyl]-6-

trifluoromethoxy-biphenyl-3-ylcarbamoyl} -azetidine-1 -carboxylic acid

A mixture of (S)-2-{4’ -[4-(4-Methanesulfonyl-piperazin-1-ylmethyl)-
phenylcarbamoyl]-6-trifluoromethoxy-biphenyl-3 -ylcarbamoyl}-azetidine-1-carboxylic
acid tert-butyl ester in dioxan (5ml) was treated with conc. hydrochloric acid (3ml) and
the mixture stirred at room temp for 18h. The mixture was then carefully basified with
solid potassium carbonate and the mixture then was extracted with DCM. The residue
was then purified on silica gel. Elution initially with DCM:EtOH:ammonia; 200:8:1
gave a colourless foam (impure). Further purification eluting with
DCM:MeOH:AcOH:water; 90:10:1:1 gave a colourless gum (nmr suggests probably
acetate salt of desired product). This material was then dissolved in
DCM:EtOH:ammonia;25:8:1 and then passed down an SCX cartridge giving the title
compound as a colourless solid (14mg). This material is still not entirely pure as shown

by 'H NMR. No further purification of this material was carried out.
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- Cycl opr opanecar bonyl - am no) - 2 - met hyl - bi phenyl - 4-ca
W(Dblmmk]m acid [4-(4-pr opane- 10 1 -sul fonyl - ppCPGB2006/003469
era2| n-1-yl met hyl ) - phenyl ] 126ani de A nmixture of
- (Cycl opr opanecar bonyl - am no) - 2' - met hyl - bi phenyl -
arboxylic acid (50ng),
4- (4- propane- I-%N - pi perazi n- 1-yl et hyl ) heﬁyl am
(500m) N HBT and N-met hyl m)rphop/lﬁ\es =0
DIQ: m) was stirred ag romut 15
s ltimg solid
al was then
purified on silica gel. G adient elion wiih 0% 3004
20DCM 8Et OH: INH3 in DCM over 30 m ns gave t j
conpound as an yellow solid (43ngy
PCT/ GB2006/ 003469 128 1H NWR (DI\/BO 6) 0.6
(d,4H) 0.81-0.87 (t,3H 1.50-1.65 gm 4H)
2.29-2.63 (m4H) 3.02 (m4H 3.85 (m2H)
(d,2H) 7.33-7.38 (m 3H) 7'f1{\(§/
7.86-7.89 (d,2H) 10.08 (s,lil)J/&b 18 (s 1H)NL

575. 5 O 80/(©WVN
e

re

4-[2-(1,1-dioxo-1lambda*6*-thiomorpholin-4-yl)-ethyl]-phenylamine

A mixture of 4-(2-amino-ethyl)-phenylamine (1g) and ethenesulfonyl-cthene (0.74ml)
in NMP (2.5ml) containing triethylamine (1.02ml) was heated to 110C for 30mins. The
mixture was then allowed to cool and the solid produced was collected by filtration,

washed with ether, and dried, giving the title compound as a pale yellow solid (1.59g).

Example 242
5’-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid {4- [2-(1,1-
dioxo-1lambda*6*-thiomorpholin-4-yl)-ethyl]-phenyl}-amide

A mixture of 5°-(Cyclohexanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid
(40mg), 4-[2-(1,1-dioxo-1lambda*6*-thiomorpholin-4-yl)-ethyl]-phenylamine (30mg),
EDAC (23mg), HOBT (16mg) and N-Methylmorpholine (26pl) in dry DMF (1ml) was
stirred for 16hrs. This mixture was then diluted with water (8ml) and the tan solid
produced collected and dried (45mg).
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w@2@roso9n- met hoxy- N- (4- nor phol i n- 4-yl - phenyl ) POEGB20V6503469
ul fonam de 10 To stirred,1Zbld (OC) chlorosul fonic
aci d was added 1-brono-2-net hoxy-benzene (1g)

.. dropwi se. The m xture was then allowed to warmto room

H M

(M8 Ond} 1.4 81143, 61d) 1168-1.82Tma 6H) 2201(s 3 8.32hem 1H) 2.73

in i C d fyl id.n
(o BEPL PSP i ebe N B TRa T O hin B ol e i 797
7.58Mrh YHPd. 7017.78 WELiey 8.608. (A UREntoesh d, 1 164 fs,lﬂb@ dried
extracts were evaporated giving a pale yell ow'gum
LCMir ESHa ¥4 al was then 15 dissol ved in DCM (15nml) and
was treated with 4-norpholin-4-yl-phenylam ne (1.439)
and was stirped for 18h. The m xture was then

evapor at ed ad the residue purified by

chromatggr aphy. G adi ent el utjion with t hen
G ;. &90:8:1 and y 4D0: 871 gave an

| solid (1.4g). 'H Dl\/rso,Lzzg/ .08 (t, 4H),
-%H), 3.95 (s, 3K 6 (d, o984 d,

20 7.28 (d, 1H), 269 (dd, 1H), 7.88 (g,@jm),

s, 1H). WD 2007/031791 PCT/ GB2006/ 469

y-5"' - (4-nor phol i n-4-yl - phenyl sul f amoyl') - bi phe
4-carboxylic acig. A m xture of

ono- 4- met hoxy- N- ( 4- nor phol i n- 4-yl - phenyl ) - benzenes
ul fonam de (460ngy) and 4-carboxy-phenyl boronic acid

(196ng) in saturated sadi um _Rat ol ution
(4ml) and DVE (8nl) wa$! heat ih the
presence of 5 tetraki [ hosphi ne)pal/l adi um
for 16h. The andS@s
evapor at ed. | The Jue was then suspended in_water
and 2M HCG ef fervescence ceasefl. The
resul ting t grey solid was collected and dr|ed
(490n)

Example 243 ‘
5’-Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid [4-(4-propane-

1-sulfonyl-piperazin-1-ylmethyl)-phenyl]-amide

A mixture of 5’-(Cyclopropanecarbonyl-amino)-2’-methyl-biphenyl-4-carboxylic acid
(50mg), 4-(4-propane-1-sulfonyl-piperazin-1-ylmethyl)-phenylamine (50mg), HBTU
(64mg) and N-methyl morpholine (0.04ml) in dry DMF (3ml) was stirred at room temp
for 18h. Water (6ml) was added and the resulting solid collected by filtration. This
material was then purified on silica gel. Gradient elution with 0%-30%
20DCM:8EtOH:1NH3 in DCM over 30 mins gave the title compound as an yellow
solid (43mg).
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20

1H NMR (DMBO, 8) 2.93 (t, 4H), 3.61 (t, 4H), 3.75 (s,
3H), 6.75 (d, 2H), 6.87 (d, 2H), 7.17 (d, 1H), 7.40

w@ ego7@asdr91 7. 52 (d, 2H), 7.60 (dd, 1H), 7.90 (dpPCWEB2006/003469

9 62 (br. s, 1H). 10 Exanpl28 244
- Met hoxy-5' - (4- nor phol i n- 4-yl - phenyl sul f anoyl ) - bi phe
) K/I[R-Ar carboxylic acid [4-(1,1- dioxo-1 | anbda*
HX fﬂMﬁs@r PhO6B16-66- (@ 4FDth/1-D.8B 3T 1.50-Ar65den, 4H) 2.06 (s,3H)

2 2% SHIBRE S SRRl A PR LT e

1HI7am1b¢621 d, 211 7 607,00, 2 I | am ne
) ,Q Egb&c (65rrg§21 amﬁ)olﬂﬂyé(ls131 r(r))gli vvegqé stirred in

LCMSS/E M) containing N- nethyl norpholine (561) for
18h. Water (10m ) was then added and the solid
coIIected by filtration. This material was purifi@d
by™>ohr onat ogr aphy.._El uti on with DCM Et\O—t NH3; .40048: 1
gavé the title conpound as an of f-white ©oli
i D 1H NVR (R\NBGBr 8) 2. (gm 4H) .
3. m 4H) . 3.6 5, 2H), 71 i . 8¢
3H*6.85 (d, 2 3. 98 : IQH)/) 31 A
(m 3H), 7.71 (dd. 1%0@ (d, 2H), & 7).
9.72 (br. s, 1H)o,ﬁo . s, 1H LCMss_E 592.
25 Exanpl e 245 0O
2' - Met hoxy-5' - (4-nor phol i n-4-yl -
nyl - 4-carboxylic acid [4-(4-
met hanesul f onyl - pi per azi n- | met hyl ) - phenyl ] - am de
Thi s conmpound was prepared as descrihed for arrpl e
244 except that 4-(4-

met hanesul f onyl - a2| -1 yl met h )@h/e;whne
e tN 30 compound was

ny) I\/R(DI\/ISO 8) 2.47 (m 4H),
3.03 (t, ,313(m4H) 3.51 (s,
4H), 3.85 (s, 3H), 6.86 (d, 2H), 6.98
m 3H), 7.55 (m 3H), 7.69 (dd, 1H),
.01 (d, 2H), 9.82 (br. s, 1H), 10.32

: H™ WO 2007/ 031791 PCT/ GB2006/ 003469 130
/EL S S+ = 721 Exanpl e 246
c'?_'N Met hoxy-5' - (4- nor phol i n- 4-yl - phenyl sul f anoyl ) - bi phe
nyl - 4-carboxylic acid [4-(4-

enyl su?f anoyl ) - bi phe

3-Bromo-4-methoxy-N-(4-morpholin-4-yl-phenyl)-benzenesulfonamide

To stirred, cold (OC) chlorosulfonic acid was added 1-bromo-2-methoxy-benzene (1g)
dropwise. The mixture was then allowed to warm to room temp and was stirred for 1h.
The mixture was then cooled again (0C) and ice was added carefully until no further
effervescence was seen. This was further diluted with water and extracted with DCM.
The dried extracts were evaporated giving a pale yellow gum. This material was then
dissolved in DCM (15ml) and was treated with 4-morpholin-4-yl-phenylamine (1.43g)
and was stirred for 18h. The mixture was then evaporated and the residue purified by
chromatography. Gradient elution with DCM then DCM:EtOH:NH3; 800:8:1 and
finally 400:8:1 gave an off-white solid (1.4g).

"H NMR (DMSO, 5) 3.06 (t, 4H), 3.75 (t, 4H), 3.95 (s, 3H), 6.88 (4, 2H), 6.98 (4, 2H),
7.28 (d, 1H), 7.69 (dd, 1H), 7.88 (d, 1H), 9.84 (br. s, 1H).
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5

propane- 2- sul fonyl - pi perazi n-1-yl net hyl ) - phenyl ] - am de
wabiog/osoapound was prepared as descri bed for BExeEmpB2006/003469

244 except that 4-(4-propak® 2-

sul fonyl - pi perazi n-1 -yl met hyl ) - phenyl am ne (5l ng) was

used. The title conpound was an off-white solid

2’-Nigthawy-5t(4- mvrpl(oml -phenylsplfanpey)-bighenyl-44garbenylig pyid.

A nﬁi&@? éé%gé)ﬁ 0-4- 31}'1_%":]?0 éﬁ @om@ﬁ%&%ﬂhgengyg) %ne@%l?%g&rﬁde
(46(07161%)7321(1'1)4 ca;fbéb@ ghﬁg(})fBﬂ(beomg Eﬁ:ﬁf(émm%g)(ﬁkﬂsatu?atc?di%dﬂdxi 8ﬂc§i)2honate
solytign, (4%1%’ and %E&év@ Wisgpriel jopluggh Beprpioacool

tetrfs PR KnoR ﬁfé)ﬂaﬁacgh@g K Y Enifile s BRI L lop i

oxy I ¢ acl
wasohvaml’agpﬂsﬂﬂlef @edy¢ was hen auspendedyihvetéryanyl -2ph iG] afldedamitidl éhe

effeérv?gkgeéﬁg & se glgn(ergrs@tzne@m}ﬁ%re%ssoﬂg%&ars Icg gctefdo a{nd%aeg%.&)mg)

'H BEVIRYDMPO PHIBg3 [Re4ty, %Lélf(@m}g 3gh(s, @rges hsl@mghes.87 (d, 2H),
%51 was used. The” ound’ was ‘an

7.0 Thi 160 b RFRL 7.3 PHLH G, BRGSOty D08 3 rfor. 411D,

2.77 (s, 6H), 3.03 (t, 4H), 3.17 (m 4H), 3.50 (s,

211), 3.71 (t, 4H), 3.85 (s, 3H), 6.85 (d, 2H), 6.98

ahqglem ’ 29 (m 3. 7.55 (m 3K, 771 (dd 1H)

2 Niighoxgs s (oot patheayIsbignoyll bishaniacahedo acd [4-(1,1-

dlo}fd\ﬁfaﬁn%)ra%?%-ﬁhhmﬂmypd Xyﬁaeth?’]{) ghen l% |1d|g henyl - 4- car boxy
2’-Methoay+ d-(é[-moﬁphollp#bphpﬂmnjz}salﬂuhmylyb}ghemﬂFébzarhe)tyhc acid
(S0 A stor Bl s S b OB BT N AR A o A )

EDAR (%yinfgp A Héyatqfq@ﬁgﬁl w%ré/étﬂi%ﬁmhgg}y Dnﬁn?ahﬁ afaibBOT)

was used ound e orange solid

met@}zmnpgphqlmeml}g fovg@h. W}xtel (OBl was gien, adiedmnd(thp s¢lid collected

by é]'_f)a?lm%%él%l?a&enﬁmas }%gg'beg}%/)ch%gtg%r(a%/ @gﬂmﬂ?é gg
DCMIEtGIRINHY;. 429: &ﬂga\%"ﬂhe il ARPonNAE 48 bff-white solid (31mg).

1. PCT/ GB2006/ 003469 13

HNMR (DMSO, 6) 2.89 (m, 4H), 3 03 (t, 4H), 3.12 (m, 4H), 3.66 (s, 2H), 3.71 (1, 4H),
3.85 (s, 3H), 6.85 (d, 2H), 6.98 (d, 2H), 7.31 (m, 3H), 7.54 (m, 3H), 7.71 (dd, 1H), 7.78
(d, 2H), 8.00 (d, 2H), 9.72 (br. s, 1H), 10.33 (br. s, 1H)

LCMS- ES+=692.

Example 245
2’-Methoxy-5’-(4-morpholin-4-yl-phenylsulfamoyl)-biphenyl-4-carboxylic acid [4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-phenyl]-amide

This compound was prepared as described for Example 244 except that 4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-phenylamine (46mg) was used. The title
compound was an off-white solid (35mg)

'H NMR (DMSO, 8) 2.47 (m, 4H), 2.89 (s, 3H), 3.03 (t, 4H), 3.13 (m, 4H), 3.51 (s, 2H),
3.71 (t, 4H), 3.85 (s, 3H), 6.86 (d, 2H), 6.98 (d, 2H), 7.30 (m, 3H), 7.55 (m, 3H), 7.69
(dd, 1H), 7.77 (d, 2H), 8.01 (d, 2H), 9.82 (br. s, 1H), 10.32 (br. s, 1H)
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7.55 (m 3H), 7.71 (dd, 1H), 7.77 (d, 2H), 8.01 (d,
2H), 9.71 (br. s, 1H), 10.30 (br. s, | H. LCM5- ES+
WGe20040317%1 CI COR2Et CI CO2Et NH2 HN R O O / |1PC/GB2006/003469
Cl ;JC2H HNYR HNYR O 0 13 Exanpl e 249
2' -Chl oro-5'-(cycl ohexanecar bonyl - am no) - bi phenyl - 4-ca
rboxylic acid [4-(4-nethyl-
LCMSpEpazi 7211- yl et hyl ) - phenyl ] -ami de A mi xture of
2' -Chl oro-5'-(cycl ohexanecar bonyl - am no) - bi phenyl - 4-ca
rboxylic acid (103nmg), 4-(4-nethyl-piperazin- 1
Examﬂlmdwyl) phenyl am ne (59ng) and HBTU (148ng) 15 in

ontaining triethylamne (3621) wa
2 Mithprisd-tmosil e hony el b ippenyies sl foid [4-Ch-

R e s D L A e
Thisredrapauald ﬁrfﬂlnmd @Wescfnb&d fhxyExmv;Tif gﬁ;l gzgmpethar@pﬁt -piidpahe-2-
Sulfg%xvﬂ'mq 51 ﬁ@ﬁ@%w@ﬁé B Tig) yag Hsm#h? bﬁlxs@n%vgwas

ancﬂff%@utls%d(al@%) , 2.17 (3H, s), 2.24-2.28 (9H, m,
7.29 (2H, d), 7.41-7.61 (2H, m, 767

'H NMR (BMSO,76)711237(<B BH)2RA1 e, 481)0B.08 Ak, 4H), B,268n8FH)( 242 (m,

159y S 67 4y SRS S 83 K A B Bdng g 20 G, 38,
7. 5% g?f@lggtaﬁpgg éfw 7.9Yi(d] 21¢), 8.00- @aRPYXY.h2 ¢br. aC1H), 10.32 (br. s,
1H)

LCMS- ES+ =749

Example 247
2’-Methoxy-5’-(4-morpholin-4-yl-phenylsulfamoyl)-biphenyl-4-carboxylic acid [4-(4-
dimethylsulfamoyl-piperazin-1-ylmethyl)-phenyl]-amide

This compound was prepared as described for Example 244 except that 4-(4-amino-
benzyl)-piperazine-1-sulfonic acid dimethylamide (51mg) was used. The title
compound was an off-white solid (49mg)

"H NMR (DMSO, §) 2.43 (m, 4H), 2.77 (s, 6H), 3.03 (t, 4H), 3.17 (m, 4H), 3.50 (s, 2H),
3.71 (t, 4H), 3.85 (s, 3H), 6.85 (d, 2H), 6.98 (d, 2H), 7.29 (m, 3H), 7.55 (m, 3H), 7.71
(dd, 1H), 7.77 (d, 2H), 8.01 (d, 2H), 9.72 (br. s, 1H), 10.32 (br. s, 1H).

LCMS- ES+ = 750.

Example 248
2’-Methoxy-5’-(4-morpholin-4-yl-phenylsulfamoyl)-biphenyl-4-carboxylic acid [4-(4-
propane-1-sulfonyl-piperazin-1-ylmethyl)-phenyl]-amide

This compound was prepared as described for Example 244 except that 4-(4-propane-1-
sulfonyl-piperazin-1-ylmethyl)-phenylamine (36mg) was used. The title compound was
a pale orange solid (20mg)

"HNMR (DMSO, &) 1.00 (t, 3H), 1.71 (m, 2H), 2.45 (m, 4H), 3.02 (m, 6H), 3.18 (m,
4H), 3.51 (s, 2H), 3.70 (m, 4H), 3.86 (s, 3H), 6.85 (d, 2H), 6.98 (d, 2H), 7.29 (m, 3H),



A m xture of 5'-am no-2'-chl oro-biphenyl -4-carboxylic
acid ethyl ester (800mg), (R)-
woR®oo329pyrrol i di necarboxylic acid (608ng) aneCFHBBRI06/003469
(1.46g9) in dry DVF (30ml) 1310 cont ai ni ng
N- et hyl nor phol i ne (1.26nl) was stirred at roomtenp
for 18h. Silica gel (5g) was then added and the
7.55rkmy 380 £7.8V o 1 B €477 (th EH),e80 1 (e 2,9, PLI(birf 8, @8)030.30 (br. s,
lH)chromatography. Elution with 12:1 petrol:ethyl acetate
gave a viscous brown gum (987ng) 1H NVR (DMSO, 6)
LCMS-1AS4=439(12H, m), 1.66-1.99 (2H, m, 2.10-2.30 (1H,
m, 3.32- 15 3.57 (3H, m, 4.14-4.45 (3H, m,
7.39-7.41 (2H, m), 7.72-7.82 (2H, d), 8.02-8.11 (3H,
m, 10.15 (1H, s).
(R)-2-(4'-Carboxy-6-chl or o- bi phenyl - 3-yl car banoyl ) - pyr
rolidine-l-carboxylic acid tert-butyl ester 20
(R)-2-(6-Ch|oro-é;-ethoxycarbonyl-biphenyl-3-y|carbano

yl') - pyyrol fbgfboxylic acid tert-but esterEt
(985 u; in aOH (5nml) and et hanol €l7ml) /Waa sti fred
at £ or 18h. The et hanol wag thke por at ed
and residue acidified with HCL. ;They resulti ng

and dri ed

solid was collected by filtr$tio
pFcation i n next

(672my). Material used w thout puri
step.NBS (R - 2-

{6- Chl of 0- 4' - [ 4- (4- net hanesul f onyl - gihber 2R n- 1- yI et hy
|') - phenyl car banoyl ] -

bi phenyl - 3-yl car banoyl } - pyrrol i di ne-1-c@rboxyljc acid

tert-butyl ester. A mxture of
&4r box hION6?Bﬁphenyl-3-y|carbanDyI)-pyr
i di carhl c aaid t@rt-butyl ester (100
pranesNl f oyl - pi Ce%a'ﬁn-l-yl met hydj) - 38 m%OZH

apor at ed and
Frie residue purified by chromat ography~_EFuti on
DCM Et OH: NH3; 300:8:1 gave a light brown oil (118np).
H 807/ 031791 PCT/ GB2006/ 003469 133 anpRe 250
(R]-Pyrrolidine-2-carboxylic acid
{@chloro-4'-[4-(4-methanesul fonyl - pi perazhn-| -
yl met hyl ) - phenyl car banoyl ] - bi phenyl -3-yl} -am de

Example 249

2°-Chloro-5’~(cyclohexanecarbonyl-amino)-biphenyl-4-carboxylic acid [4-(4-methyl-
piperazin-1-ylmethy!)-phenyl}-amide

A mixture of 2’-Chloro-5’-(cyclohexanecarbonyl-amino)-biphenyl-4-carboxylic acid
(103mg), 4-(4-methyl-piperazin-1-ylmethyl)-phenylamine (59mg) and HBTU (148myg)
in dry DMF (10ml) containing triethylamine (362ul) was stirred at room temp for 18h.
Most of the DMF was evaporated and the residue diluted with water. The resulting solid
was collected by filtration. This material was then purified by reverse phase Prep HPLC
giving the title compound as a yellow solid (51mg)
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5 The above Boc-protected am ne (112ng) was stirred in
THE (3m ) and TFA (5nl) for 18h. The m xture was then
weraposabed and the residue purified by chronmaPOhGRRIVE/003469
El uti on DCM Et OH: NH3; 150: 832 gave an off-white solid
(12rTg) 1H NWR (DI\/SO 8) 1.58-1.92 (3H, m, 1.96-2.16

) 2. 47- m, 2.88 (3H s), 3.05-3.19
H ]NMR (153/1303 53 1—19 14&1 él,@H,, ) 2.13(H1, ).2-04-2 28 (3H7®),(3143 (2H, 9),

2, A oyl 84l i B

(2H$)n) 1IR3 aH@ , @013 @145). - et hoxyc ar bonyl - bi phenyl -
carbangy - pi peridine- | -carboxylic acid
LCMé rer A m xture of
' -am no- 2 - chl or o- bi phenyl - 4-car boxylic acid et hyl
est er (750ng), (R)- 15 N Boc- 2-piperidinecarboxylic
(R)éc{ﬁelCKllﬁﬁﬂ-n’g&thexytafHBﬁyl-ﬁij)haMB-jlmrﬁxryo@)»‘ﬁyl(réllﬁlﬁﬂé-l-carboxylic
ont.ai ni ng N-met hyl norpholine (1.2ml) was stirred at
ac“ﬁ? rh“ltg %for 18h. The nmixture was then evaporated
L 3 khired ; t -
A ot 2“;?5 R o AL P SR (800
N-Hyick2-pgtaladjpecatboxylic acid (608mg) and HBTU (1.46g) in dry DMF (30ml)

confing N Rporaly e 2Rt e R pron ey for ToH. Siis B
(52 Was @reh addeal a@mhémlxt@ﬁefm SiaeBOTH re&ia@masyﬂgurﬁﬁedydyc arb
anoyl ) - 1?mperl di ne- -carboxylic acid tert-butyl

chr@@@tegrap érghon with Mzﬂmgﬂot ethit)) acgiate gavh arvascopsLioein mias
g red at room tenp for 18h. The et hanol was then
ev {)orated and the residue acidified with HCl. The 25
‘H Nmtmm@ @p 11 Akl 42 (1281, i), wamml CQH(;trf)dZ Ibg-2f30l (?Hamomz-
dri Material used urificat
35T {¥thamh Tdeud5 (). D 0B ichl @b o, 7 T L doyseieh 1 O,
1§ql5f @Ay - pi perazin-1-yl met hyl ) -
m): phenyl cgr))bam)yl ] - bi phenyl - 3-yl car banoyl } - pi peri di ne-1 -
carboxyl ic acid tert-butyl 30 ester. A mxture of

e R Bt e B AR e

teﬁ%&lﬁeé@f opane-1| -sul fonyl)-pi perazin-1 W 2007/031791
/ GB2006/ 003469 134 yl net hyl) ghenyl am ne (118mg;b
R)Zn@-Eigvre- egqﬂigatyqarbowkblplmy(lﬁmmy mwd)-n}mghdme 1-carboxylic

o VRS 520N o] RSB oo

tempged] 8H, THe ethandlneastid ev&b@ﬁte(d]a'ﬁal’mé residue acidified with HCI. The
resulting yellow solid was collected by filtration and dried (672mg). Material used

without purification in next step.

(R)-2-{6-Chloro-4’-[4-(4-methanesulfonyl-piperazin-1-ylmethyl)-phenylcarbamoyl]-
biphenyl-3-ylcarbamoyl} -pyrrolidine- 1-carboxylic acid tert-butyl ester.

A mixture of (R)-2-(4’-Carboxy-6-chloro-biphenyl-3-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (100mg), 4-(4-methanesulfonyl-piperazin-1-ylmethyl)-
phenylamine (86mg) and HBTU (121mg) in dry DMF (4ml) containing N-
methylmorpholine (69ui) was stirred at room temp for 18h.

The mixture was then evaporated and the residue purified by chromatography. Elution
DCM:EtOH:NH3; 300:8:1 gave a light brown oil (118mg).
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5 Exanple 251 (R)-Piperidine-2-carboxylic acid
{6-chloro-4"'-[4-(4-(propane-I|-sul fonyl)-pi perazin-I-
wQ keveosybd - phenyl car banoyl ] - bi phenyl - 3-yl } - anPCEGBR@®6/003469
above Boc-protected am ne 13830ng) was stirred in THE
(3m) and TFA (5nl) for 18h. The m xture was then
evaporated and the residue purified by chronmatography.
10 Elution DCM Et OH NH3; 250:8:1 gave a brown solid
Ex#%&%gﬁo 1H NV\R (DMSO, 6) 1.03 (3H, t), 1.22-1.88 (10H
35-2.48 (4H, m, 2.91-3.09 (3H m, 3.11-3.25

(R)-(Pﬂ'ﬂoll@ihe-Z%aEKbx@ﬁHacﬁ?%ﬁ ~chlo?8-4 244 (4-fhethabeshlforly ﬁ%pét%ﬁn—l-
-7.82 7.82 H d), 8.06 (2

L7
Ylm%sb-lﬂélfwlcqab%t)loyll{qlpélanxliib'l}seyml dg5

ook oAl Gric R AR DAY LS PPl SRl A

18hnThe mibeurefwas'thangvaperdted @t dieorekidphpumyfiedbycathaxtpbiaphy.

Elutgcfﬁlgg;%gi’(ﬁ%ﬁﬁfﬁéﬁw e gt g{@?i’seﬁ%@i%@ssgm) and

1 7
Hﬁﬁﬁﬁm@{s@ 8) 1.58. 1Y (3%3 i?@-ﬂﬂ% @mirn?'e?dwg 52 (4H, m rgp 88

| mor phol i ne was st at room t
(3Hf ) 3. @sﬁ 1971, 20, hﬁkﬁLﬂ%(ZH&lHl)Ihéh(ﬁﬂ(asmc&é& €, ddy 73%(2H, d),

745 ’? 0 GHT, TR o0 LB ml s LATRE Mg T T 3t o

[2 (tert- Butoxycarbonyl nmet hyl - am no) - acet yl am no] -
chl or o- bi phenyl -4- carboxylic acid 25

(R)@ (6[(1*11911%4 ret é&r;}a@@ylﬂnnlwn—y tytsarbaama yhopiperdingl snattreglic

i phenyl -4- carboxylic acid ethyl ester
amd?t%}rrﬁ?e&ﬁPZM NaCH (I Om ) and ethanol (15ml) was

A nﬂxmrerﬁdi’ aating-0bohlbmpipharyl-USdarbokiylic atil aeoil em8(750hﬁg) R)-
a d the residue acidified with

d
N-Bo P Secapronite o5 eoAne 2eB R Gt 9 e AngPME (g

cont%ﬁ;gn ( %rﬁgt %) ! lme%l; w&% ag} G}n Eegrwlfofq&g 91;[]8 Hikture

wasshﬂﬁev(aﬁﬁated)and e ﬂﬁd(ldw,as m)nﬁe(d{lfy @hvbmaogiphy. Flution with 5:1
peﬁéﬁﬁéﬁ TSRS U AW LiRs RGP - 1-y! et hyl) - phenyl carb

blphenyl 3-yl car banoyl } - et hyl ) - net hyl - carbam c acid
-butyl ester. WD 2007/031791 PCT/ GB2006/ 003469
(R)@gg ﬂaxhog;y@@l@p-blphenyl -3-ylcarbamoyl)-piperidine-1-carboxylic acid tert-
butsg est[eﬁ (tert-But oxycarbonyl - met hyl - am no) - acet yl am no] -
| or o- bi phenyl - 4-carboxylic acid (85nm),
(R)2-(64ctTeiohsinaboxycamyhylbipleshal 841 ckrlydni® i Jiyiberidine-1-carboxylic

acid tert-butyl ester (306mg) in 2M NaOH (6ml) and ethanol (10ml) was stirred at room
temp for 18h. The ethanol was then evaporated and the residue acidified with HC1. The
resulting off-white solid was collected by filtration and dried (143mg). Material used

without purification in next step.

(R)-2-{6-Chloro-4’-[4-(4-(propane-1-sulfonyl)-piperazin-1-ylmethyl)-
phenylcarbamoyl}-biphenyl-3-ylcarbamoyl} -piperidine-1-carboxylic acid tert-butyl
ester.

A mixture of (R)-2-(4’-Carboxy-6-chloro-biphenyl-3-ylcarbamoyl)-piperidine-1-
carboxylic acid tert-butyl ester (73mg), 4-(4-(propane-1-sulfonyl)-piperazin-1-
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phenyl am ne (81ng) and HBTU (120ng) in dry DMF (4m)
contai ni ng N net hyl norpholi ne (6591) was stirred at
wo ommosEap for 18h. 5 The m xture was then evapor/aBew6/003469
and the residue used crudeldsd the next step (161ng).
LCMS- ES+ = 669 Exanpl e 252
2' - Chl oro-5' - (2- et hyl am no- acetyl am no) - bi phenyl - 4-ca
ylnmtbcvib;phenylamm (1481pg) amiCHBTU (91mg) in dry DMF (4ml) containing N-

t h f 1- henyl ] - am de
metgel léleég%}ii)‘fv%é é‘lt g‘?ﬂ% %’5% \a/as gt ? rred in
The thifetird W} tinkvadtated afid th%tresﬂlf&ls@@ crubi€hin th-Eri‘l%xfTétéﬂ aAnemg).

was then evaporated and the residue purified

chromat ography. Gradient elution with 3% 20%
Exaft BEtOH INH3 in DCM over 30 mins gave materi al
appeared pure by TLC but was nulti-peak by HPLC.
(R)-Phipesidide-2ratrboxdic a@ﬁﬁs{d-l"lﬂfiropcur-[l4f(M@gdpﬁné—@%&lﬁﬁlﬁb@%ﬁﬁz@na1-

Pren HPLC giving. the title conpound as a yellow soli
yimegghhenyl CNWP%M?@%GB)(I -2yBeanude s), 2.42-2.51 (4H,

The?%g&@?gﬁ-pﬁggéte(ga:ﬂgé ré%) s@ﬁ%ﬁled @ ’gIéIF‘t?}ﬂq@ ffn%l'};}*"/g gml) for
18h8TE6I11@)QHte wis, thén @\Zapo(aﬂdd angd Ythe E6id8F prifitd isy) chrafatogidphy.
Elugc% Eﬁb/i%gogw& w&q'bﬁ%‘f&/"r browaisglist (hi&eny | - 4- car boxyl

'H NMF@(DMS@; Byl 03%31@&%'“1 T8 ’ffSEr(POI@fm 2.35-2.48 (4H, m), 2, 91 3.09
- am no- 2' - chi or o- henyl - 4- car a%lec aci

(3Hem>e°r 1y @@@r@i B SGH, @h&x%ﬂ O Gh it 63 (SommD O A2

7 [ t y 62ml) 25
\’Nliaré’ s'glﬁre? %68? cﬁ %]%9 lcﬁ%ﬁ @%Eﬁh}(sgture was then
evaporat ed and the residue partitioned between water

DCM The dried extracts were evaporated IVI ng t he

S’- [QP(EPG%BWOT‘Y‘@%%&?#B’ l-gminp)epiytanyael- -qléqmrm ybo,
h di | oh I 30
cart?o%?@?&ﬁ%{h‘é@ s‘(’é%rt cyc: %EXSI e>lj)r/ei dg; Eegi) phenyl - 4- car boxyl
A migtuacofs’ Tdmmnaﬁb%hloe@b@hem}ﬁagmboﬁyﬂlc AMAN#HOH eft&2¢NSPmal dtert-
t ha 0 t 18h
out GramORy e ey At gt oo e ETP 437 ab gty DGF

t
ooy Foeuralapgsso b8 AP . i

mlxp@)&x@glmavmrmg and e remdue was punﬁed by chromatography. Elution
with 4:1 petrol:ethyl acetate gave a pale brown oil (494mg)

5’-[2-(tert-Butoxycarbonyl-methyl-amino)-acetylamino]-2’-chloro-biphenyl-4-
carboxylic acid
5’-[2-(tert-Butoxycarbonyl-methyl-amino)-acetylamino]-2’-chloro-biphenyl-4-
carboxylic acid ethyl ester (494mg) in 2M NaOH (10ml) and ethanol (15ml) was stirred
at room temp for 18h. The ethanol was then evaporated and the residue acidified with
HCL. The colourless solid formed was collected by filtration and dried (420mg).

"H NMR (DMSO, 8) 1.25-1.47 (9H, m), 2.87 (3H, m), 3.98 (2H, m), 7.45-7.81 (5H, m),
8.05 (2H, d), 10.26 (1H, m).

({6-Chloro-4’[4-(4-methanesulfonyl-piperazin-1-ylmethyl)-phenylcarbamoyl]-
biphenyl-3-ylcarbamoyl}-methyl)-methyl-carbamic acid tert-butyl ester.
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Exanpl e 253
2' -Chloro-5"-(3-cycl ohexyl -urei do) - bi phenyl -4- car boxyl
WO e00a081d9{ 4- [ 4- (propane-| - PCT/GB2006/003469
sul fonyl ) - pi per azi n- 1-yl netdyl ] - phenyl }-anide 5 A
m xture of
2' -Chl oro-5' -cycl ohexyl - ur ei do) - bi phenyl - 4- car boxyl
A myigtugeof’ ([Z{{Wutox,yc(anb mysthyé-amino)-acetylamino]-2’-chloro-

v SR ES] Bl A M BT A
pheiylaminey® rRpgpad HBEU(@20:R38)kh dRADME (4hE @oﬁbmlﬂgqqm tenp

The mi xture was then evaporated and t

met{l)égxomhﬁa (o5ulbwasspirred af enomt gpaliony8h.Gr adi ent eI ution

The‘?h&&@%%@g%g%@%%@ﬂ%% ﬁ%ﬁ%@}(l)ﬁ{ gn)e]f% gs?eﬂlgzmg)

LCNIZ6ES+m0692. 37-2.49 (4H, m, 2.97-3.10 (2H, m, 3.11-
3.22 (4H, in), 3.50 (2H, n), 7.23-7.46 (4H, m,
7.52-7.61 (3H, m, 7.78 (2H, d), 8.04 (2H, d), 8.55

Exaﬁn};'lézﬁ) 10.33 (1H, s). 15 Exanple 254

Chl oro-5' - (3-cycl ohexyl - ur ei do) - bi phenyl - 4- car boxyl
2’-Glﬂoraej o2 fmethdlaprosgeatydar@ino y biphemyhi4-cqobpelia acid-[44(4-

e

The4bbde Boé- Fflﬂé&ec?amfm@ I f6omyd) IwaRisBBE@Z] THF ¥2ml) and TFA (4ml) at

| met ’%@) phenyl am ne was used. The title conmpound
Cvégl&le aixtuseiwas then gmancsatedandithe pesidye purifiRilRy ( DVBO,

T M T R e

30 nhidklgawe) mat%nﬁllwlﬁcﬁ Gpiieéidd pire by TLE HuR Was ﬂ‘)u.ltl-ﬁeﬂéby HBHC. This
10.34 (1H, s 25 Exanpl e 255

d), 8.56 .
ma@alw@?@ prif] l(eé)bé%‘f%m&aﬁe Rrer HENC sivigred 9!1112%1&?%5@548 a

yelldz& Séﬁ&?zhg[nfggul f amoyl - pi perazi n- 1-yl net hyl ] - phenyl }
H NiR (CDM$@| §) 286 o), 22 51 iy mol 2688 (BEE ), 300563 A (4T, m),

1478800 el B R 7 08 ot R o ey G530 Qo1

(1Hu§epb3ﬁ' ttl e compound was 30 isolated as a white
solid ( 7rTg . "HNW (DVMSO, 6) 1.06-1.43 (6H, m,
LCMS4ES4=899(5H, m), 2.35-2.51 (4H, m), 2.78 (6H, s),
3.08-3.25 (4H, n), 3.40-3.56 (2H, m, 6.20 (1H d),

7.20-7.49 (4H, m), 7.51- 7.64 (3H, n), 7.76 (2H d),
2’-Chié8- 4BhcytibheBi Giteidd)kbipBonyl-4 Qafsbxdhcid bthyl ester

A mixture of 5’-amino-2’-chloro-biphenyl-4-carboxylic acid ethyl ester (350mg) and

cyclohexyl isocyanate (0.32ml) in dry THF(15ml) containing triethylamine (0.62ml)
was stirred at room temp for 48h. The mixture was then evaporated and the residue
partitioned between water and DCM. The dried extracts were evaporated giving the
crude title compound as a white solid (616mg, >100%, contaminated with dicyclohexyl-

urea)

2°-Chloro-5’-(3-cyclohexyl-ureido)-biphenyl-4-carboxylic acid

The above ester (600mg) in 2M NaOH (12ml) and ethanol (20ml) was stirred at room
temp for 18h. The ethanol was then evaporated and the residue acidified with HC1. The
colourless solid formed was collected by filtration and dried (500mg).
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WD 2007/ 031791 PCT/ GB2006/ 003469 137 OCF3 OCF3 OCF3
OCF3 NO2 _ I \ NH2 Br CO2H CO2H CO2H CO2H FaF CO2H

w@ue3/03a Br rO J NJ E-- / / NN/ ONN O N CPCYGBRTFB03469

NN~S O~O r *~0 ON 136
3-Nitro-4-trifluoronmethoxybenzoic acid To a stirred
sol ution of 4-trifluoronethoxybenzoic acid (2.96g) in
concentrated sul phuric acid (19nl) at room o
Ex gfpture was added a m xture of concentrated nitric
acrd (8.5m) and concentrated sul phuric acid (8.5nl)

2°-Chilofe- 5t S oy civht £y1-ukid8)-BipBenyidt Rulyx§HE Bl Jug 4WBfdpane-1-
formed. The reaction was slowy poured onto.ice
sulfoayypperazipbmimethyippbenylhemide” had nel ted the

_ . . 1 ‘ 4
A S 4 2 RO S APIMER ) Sl B S B it Sz
4-(4-Qpropane- It dudfohi ) ipipetarimd untetigl)phehylb@ines QB brd g ﬁ‘m%ng
(22 fgg)]igé\ly’\%f&?@r?@ Bg%tagxil}sg?NT(_rg%@l%ngihoiihgg@ggrgb v&a@s‘tirrec'l at
roord té¥h B teht Thé M&MM%@&&%& ag;gitﬂe Waa0BdA R

PCT/ GB2006/ 003469 138 A sol Ution
chr@natp grephyt Gradiehtsduibmeyiio dyhE %01 0D Gid: RE+OBL) NHA in DCM over

net hanol 40 s, hydrogenated at 50C and 50 bar
30 s gave g gg}ﬁ%“ﬁﬁ%@:@}g&s The net hanol sol ution was
"H NMR (DMSO, ) 0.91-1.89 (16H, m), 2.37-2.49 (4H, m), 2.97-3.10 (2H, m), 3.11-
3.22 (4H, m), 3.50 (2H, m), 7.23-7.46 (4H, m), 7.52-7.61 (3H, m), 7.78 (2H, d), 8.04
(2H, d), 8.55 (1H, s), 10.33 (1H, s).

Example 254

2’-Chloro-5’-(3-cyclohexyl-ureido)-biphenyl-4-carboxylic acid {4-[4-(propane-2-
sulfonyl)-piperazin-1-ylmethyl]-phenyl}-amide

This material was prepared as described for Example 253 except that 4-(4-(propane-2-
sulfonyl)-piperazin-1-ylmethyl)-phenylamine was used. The title compound was
isolated as a white solid (21mg)

'H NMR (DMSO, §) 0.91-0.96 (12H, m), 1.44-1.93 (5H, m), 2.32-2.46 (4H, m), 2.94-
3.05 (1H, m), 3.19-3.29 (4H, m), 3.50 (2H, s), 7.21-7.66 (7H, m), 7.74 (2H, d), 8.05
(2H, d), 8.56 (1H, s), 10.34 (1H, s).

Example 255

2°-Chloro-5’-(3-cyclohexyl-ureido)-biphenyl-4-carboxylic acid [4-
(4dimethylsulfamoyl-piperazin-1-ylmethyl]-phenyl }-amide

This material was prepared as described for Example 253 except that 4-(4-amino-
benzyl)-piperazine-1-sulfonic acid dimethylamide was used. The title compound was
isolated as a white solid (27mg).

'H NMR (DMSO, 6) 1.06-1.43 (6H, m), 1.45-1.89 (5H, m), 2.35-2.51 (4H, m), 2.78
(6H, s), 3.08-3.25 (4H, m), 3.40-3.56 (2H, m), 6.20 (1H, d), 7.20-7.49 (4H, m), 7.51-
7.64 (3H, m), 7.76 (2H, d), 8.04 (2H, d), 8.61 (1H, s), 10.34 (1H, s).
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evaporated giving the title conpound as a white solid
(2.58g). 1H NWR (DMBO, 8) 5.63 (br. s, 2H), 7.13 (dd,
wa@z2ady/o3i7920 (dd, 1 H), 7.42 (d, 1 H), 12.85 5rPCDGB2®)/003469
3-Bronp-4-trifluoronet hoxyb¥hzoic acid To a stirred
solution of 3-am no-4-trifluoromethoxybenzoic acid
Zg) in a mxture of water (16ml) and 48% HBr (12m)
6FOC was adde@CHssol ution of &f.umnitrite (@CHAQ)

5t omi de (1.32g in 48% HBr (8hf ‘ at room t enpgf at ure.
ension was fi

resulting g ed, and th

rdgg-iI due washed \%Iz‘ﬁh water (3 xclSénzg and dri edeclxﬁzl_{/acuo
to give the title conpound as a beige solid (2.08Q).
15 114 NWR (DMSO, 6) 7.87 (dd, 1 H), 8.26 (dd, ;1 H),
8.46 (d, 1 H), 13.70 (br. s, 1 H. LCVM5- ES 284.
3- Brono- N- (4- nor phol i n-4-yl phenyl )-4-trifl uorofet hoxy-
benzani de A_sol ¢®gn of

Uor orret hoxybenzoi ¢ aci d
20 am nmoph Dr phol i ne (323ny), EDA

(538 met’hyl'@or phol i ne (S97¢l

was 4 r Lnt/tﬁérrperature. Afte ’ er N1
on) ) and e resulTing suspen3ion er ed:
The regi dug dried in vacuo and theg_pu ed by
fl as@”conNd romat ogr aphy, el uting @t hN:

petrol eum ether ethyl acetate. The title conpound
was isolated as ap off-white solid (532ng). 25 111 NMR
(DVMBO, 8) 3.07 (ty 4H), 3.80 ( 45 ﬁpéka(d, 2H) ,
7.31 (dd, 1H), 7.42 (d, 2f), 3 (s, 1H) ) 7.76 (dd,
1H), 8.07 (S’:HB' Y LS+ 46 S'L\V/N\ e

- (4- Mor phol i no- -'ipl | caMp anoyl ) -2’ //S\\
-trifluoronmet hoxy-b 'y%;Aacarb oxyli c¢ G300acid A

m xture of 0
3-brono- N (4- : ' -4-NL§gényl)-4-trifluoronethoxyb
enzam de (505ng), ¢ boxyphenyl boroni ¢ acid (207nD)
and tetrakis i phe phosphi ne) pal | adi um (65ng) in
DVE (5ml) an®a it urdated aqueous WO 2007/ 031791
3-Nitso-4-Frfiotomathonybenzoie 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, 5) 7.87 (dd, 1H), 8.36 (dd, 1H), 8.59 (d, 1H), 14.05 (br. s).

LCMS- ES- =250

3-Amino-4-triflnoromethoxybenzoic acid
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solution of Na2CO3 (2.5nl) was heated to reflux. After
16h the reaction was allowed to cool to room
wao esopesadur e and then concentrated to dryness POI/GB2006/003469
a brown residue. The resitife was taken up in water
(10M) and treated with a 2M aqueous sol ution of HC
until no further effervescence occurred. The resulting
A selytpe ﬂfs?ﬁmrtrqm:f,nﬂudromp@dxwwz@ctahﬁ (Beksinduethammd (RA@ml) whs

ol A A B PRl bR L v
evaﬁ@h@ [ggn&ﬁ ﬁlelﬁle(obmp@ﬁhd as%a WHlité §011d4€§)58g 01 (d, 2H),

. LCM5- ES+ =
IHMMR( I%Oi%ﬁﬁﬁébg%’zﬂ) 7'1% (dd, 1H), 7.20 (dd, '3{),742 (d, 1H), 12.85
(br? Tri fl uor omet hoxy- bi phenyl -3, 4' -di carboxylic acid 4'-
) E'4-(4- met hanesul f onyl -
pi perazi n-1-yl net hyl) - phenyl ] - am de}

3-[ (4-rmrphol i n-4-yl nyl)-am de] A m xture of
'BSO“[“('z't Pﬁ‘l‘?&’reiﬂf%‘yhe%@&?@ﬁil carbanmoyl )-2' -trifl uoroneth

To Qé’tﬁ*réﬂ tﬂ)ﬁ\.ﬁfb\ﬁl of3: ?n:l'l%o %&H%ﬁ»ﬂﬂ&h&%@@&@%@ 32 gg ina 1xture of

- (4- met hanesul yl - pi perazin eny am ne

wat@s(:l ) M% B&ing)2ral) dt GY0BWag ﬁdldeg)a sohltldnyof BAEuinitije (0.64g)

in 205 Bl 35 s AR GRG0 B e oniiat i e widh
wat%Zﬁﬁﬁdrﬁ%@rd?M Zy %dt@gi Sito cafshﬁaai&aqf@pweoggkmj ®B8mide (1,32 g)
gave a white soli . 20 1H

in 4 D@S@) a‘ggoom wEperaturaHY he esaiging §uspgnglon Bag ltglml and the

res@@ Wiébe,é %L){hB\Kfat%:__r% )(3%16%1}@ e# ?{2 vaﬂgﬁa ”co glv (tﬁ_&p %Romd asa
beigeoli@ (2.08g). s, 1H), 10. 37 (br s, 1H) V\D 2007/ 031791

'H ﬁ%@%%gg?g 87 6L 1y 8 SR DB 46 (4, TH), 1370 (e 5, 16D,

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 (597pl) 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, 8) 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-Morpholino-4-ylphenylcarbamoyl)-2’ -trifluoromethoxy-biphenyl-4-carboxylic
acid

A mixture of 3-bromo-N-(4-morpholin-4-ylphenyl)-4-trifluoromethoxybenzamide
(505mg), 4-carboxyphenylboronic acid (207mg) and
tetrakis(triphenylphosphine)palladium (65mg) in DME (5ml) and a saturated aqueous
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3- Br ono- 4- et hoxy- N- (4- nor phol i n-4-yl - phenyl ) - benzam d
e 5 A mxture of 3-brono-4-nethoxy-benzoic acid

w@ 20008791 N- (4- am nophenyl ) nor phol i ne ( 385ng) PCEDBBE06/003469
(828nmg), HOBT (583ny) and Ns9ret hyl norpholine (7141) in
DMF (5m) was stirred at roomtenperature for 18h. The
m xture was then diluted with water (30ml) and the

soluties @ff NarfgOs Q. rdl) oesis lheated th teflut.i Aftent 6lpthe remtion miaedllowed to

10 . .
°°°§t%}§é%ﬁ%wf%m¥e( Pl B eIceHrated o drkests o drldg I residhife
Theydidve wad taRetyby B Watbi(10mi) bl YFeBtelfwith a 2M aqueous solution.o

3- Br ono- 4- net hoxy- N- (4- nor phol i n- 4-yl - pher%/l 3) benzam
HClgintiy gg digrfher affarvaseeaedreneyued bBhgtepulihe syspetriomwae fierd and
the %g@égﬁ)gflléeﬁ(v%ﬂ%%(%? ggﬁ) &%SJHL& in %)crl]tto o %{VQth gﬁé gorpnpound
as atlight bdoinay(solid gSesmyd)phosphi ne) pal | adi um 15 (232ng) was

eat eflux for 18h, The m xture was cool ed and
e TS 0B -4 #H SELAID: TS B0, S08 (modHb .12 (0, 280,
h I |OM) and 2M NaOH (5m) at roomte for
8.21?(%}]@?1'?_% Eet hanZ)I was then evgpor Lt ed and t hgpr esi due

LCMS8+ BB Fet87wi th 2M HO . The resulting solid was
collected by filtration and dried (1.199) WO
2007/ 031791 PCT/ GB2006/ 003469 141 LCVMS- ES+ = 461.
Exafp@M¥ee 257 6- Met hoxy- bi phenyl - 3, 4' - di car boxylic acid
3-[ (4-norphol i n-4-yl -phenyl ) -am de] 4'- 5
6-TQ@@IPWE@9Kb1bmi@nyl=ifﬁ’l-ﬁloarbb))yli@i ot 4z {[A-(2-mpéthmtelylfdnypbhen

. - ani i xt . of . .
plp%ézﬁﬁ{pﬁ%g%j@’ﬂﬁfi(l?%ﬁ%‘%é i asrpholinshiyt-ehsRaids] bi phe
A migthredof 5¢44-Dotpholenoa4-ythheddFBAmoyl)-2°-trifluoromethoxy-biphenyl-4-

4- (4- (propane-| -sul fonyl )-fpl perazin-| -yl met hyl )- phenyl
Cafbamslﬁéamfi &@ngg), 4=tirmethaperyifonylapmereznigylmethyl)-phenylamine

| ' L) . St | d at

TSRO RE, EEay B DRI Gne) Iy BYDE Tl iy e @
metlgimpmbalied (GBpd) Wwisestitfed mesothiienpuior 18led by reverse
o R R B B s B e ey St oy 10
DCMHItOHENTIS; £00:8AHave 2 wifie(SBlid Bdmg)3- 01 (m 2H), 3.06
. m 4Hg, 3.18 Em 4H), 3.51° (s, 2H), 3.75 (t, 4H),

H P&\@@( DM3038) 2. 5% (oA 2.891,,3H), 309 (1m 8B))3,52 (s, 2H), 3.76 (t, 4H),
6.97 (d, 2H), 7.32 (d, 2H), 7.67 (m, 3H), 7.77 (m, 4H), 8.15 (m, 4H), 10.26 (br. s, 1H),
10.37 (br. s, 1H).
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7.64 (d, 2H), 7.73 (d, 2H), 7.79 (d, 2H), 8.04 (m

4H), 10.02 (br. S, 1H), 10.30 (br. S, 15 111). .
wEx@mBE9Ir58 6- Met hoxy- bi phenyl - 3, 4' - di car boxyPCT/GBL106/003469

3-[ (4- nor phol i n-4-yl - phenyl40 am de] 4'-

({4-[4- (propane- 2-sul fonyl) - pi perazi n-1-yl net hyl | - phen

yl} -amde) 20 This material was prepared as descri bed
f or Exanpl e 257 except that 4-(4-(propane-2- _CO,H
2ul fonyl ) - pi perazi n 1 -yl methyl)-phenyl &hi
[ i solated g

olfid (31ng) 1H N 8) 1.28 (d, 2.46 (m
3. 05— (™ 1H) 4H), 3.30 .55
2H), 3.80 (t, (s, 311), 6. )
(m 3H), 7.68 (d, 2 7.80 25 (m (m
e

10.06 (br. 71 3 :
59 6- Met hoxy- bi phenyl -3, 4" -di car boxylic aci d
-{[4- (4-dinet hyl sul fanoyl - pi perazin-1-

yl met hyl ) - phenyl ] - am de} dé/;4 _
3-[(4-norpholin-4-yl-phenyl)-amde] 30 This materi al
was prepared as described for Exanple 257 except that
4- (4-am no- benzyl)-piperazine- 1 -sulfonic acid

di met hyl am de was used. Thg = und was

32007/ 031791
PCT/ GB2006/ 003469\ 142, ' LNV 6)LR2. 44 (m 4H),
2.77 (s, 68) t,'XH),sls(t, H, 3.50 (s,

2H), 3.7 3.89 (s, 3H), 6.95 (d, 2H), 7.30
 (d,"2H), 7.75 (m 4H), 8.04 (m 4H),

1 10.29 (br. s, 1H. 5

(2- et hyl - 4- nor phol i n-4-yl - phenyl)
- benzam de/A m e of 3-brono-4-nethoxy-benzoic acid
(247mg) ,02Z- Nt hy r phol i n-4-yl - phenyl am ne
(205ng), EDAC (410ng), HOBT (289ny) and _

N- et hyl nor phol i ne (353I) in DMF (5nl) was stirred at
roomtenperature for 18h. The m xture was then

diluted with water (30nml) and the resulting solid

K |2 Y, an d 10 64ng) 1H NWR
By S BhofRa SR ndbh Beplpmidc76% Tty
A mxtOR S braio,4-felldxf+Benid acid @50 mr(41H) 7.19 (br.

.S, 1I—2 7.1318,(d 1H), 7.75§dd, 1 8.00 (d, 1H).
aminophenyl)morpholine (385mg), EDAC (828mg), HOBT (583mg) and N-
methylmorpholine (714pl) in DMF (5ml) was stirred at room temperature for 18h. The
mixture was then diluted with water (30ml) and the resulting solid collected by filtration
and dried (818mg)

2’-Methoxy-5’~(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid

A mixture of 3-Bromo-4-methoxy-N-(4-morpholin-4-yl-phenyl)-benzamide (788mg)

and 4-(ethoxycarbonyl)-phenyl boronic acid (564mg) in 2:1 DME:water (15ml)
containing cesium carbonate (1.31g) and tetrakis(triphenylphosphine)palladium®
(232mg) was heated to reflux for 18h.

The mixture was cooled and then evaporated. The residue was then stirred in ethanol
(10ml) and 2M NaOH (5ml) at room temp for 16h. The ethanol was then evaporated
and the residue acidified with 2M HCI. The resulting solid was collected by filtration
and dried (1.19g)
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2' -Methoxy-5'

- (2- et hyl - 4- or phol i n- 4-yl - phenyl car bamoyl ) - bi phenyl -
wa2@ankosylic 15 acid A m xture of PCT/GB2006/003469

3- Br ono- 4- et hoxy- N- ( 2- net Wl - 4- nor phol i n- 4-yl - phenyl )

-benzam de (432ny) and 4- (et hoxycarbonyl) - phenyl

boronic acid (311lng) in 2:1 DMVE:water (15mil)
LCMénES&itri 4fd- cesi um car bonate (697ng) and

tetraki s(tri phenyl phosphi ne) pal | adi um (127ng) was

heated to reflux for 18h. 20 The m xture was cool ed
Exanijde 272N evapor at ed The residue was then stirred in

hanal
MRS Tt RS Y ey oA i Rhsay D sl

ISR I ST

A n(1ﬂvﬁ€bf BIMEthaQy-§’-BH-0®rtbline4- yﬂlﬂ)enytéafbﬁm@y],) bpheny34-88

2

cantpghc it (i) thpangef- gy b et S amine

(681%%? @A@t(mﬁgy PICHE (3dm g3 aftd mhﬁﬁfykaﬁe; hbre;nea(tss ) in DMF (1ml)
met hyl ='4- nor phol i A- 4- y| - phényl

waS4stm(e{141t fopn fsrperatere IfOISLahf dhy hﬂ)ltiTWSath¢me‘@P9Iamﬂt didithe p
remgue M%@Q‘{y rngerfezp@g? Rgﬁp ?x%?ﬂ)ﬁdq glvmg the[ tltl%corwoggggg an off-

whiyd Jolidi(ehagy| - 4- carboxylic aC| d (60rrg)

o SRR3R0 LB e YR Bk, 20 o

<o O 8 R0 ik STl "{H«?é%x(% 70 GG D P50 B 30,

7.6€\a2H)a7 94 (\ﬂ\@]ﬂ)}@ﬁﬂ)@ﬂ,’zm 0T (GR2AN6I0MBEE9S, THB 1836 (br. S,
t he residue purified by chromatography. Elution

IHhoMm Et OH: NH3; 400:8:1 gave a white solid (53ng). 'H
NVR (DMSO, 8).-it, 3H), 1.71 (m 2H), 2.19 (s, 3H),
2.45 (m 4H), 3.01 (m 4H), 3.13 (t, 2H), 3.18 (m

Exatiple 23851 (s, 2H), 3.76 (t, 4H), 3.89 (s, 3H), 6.84

6 I\éer{l})@(y%h%} § 4c %%r f'l gc:lc?l fﬁ4 ‘xir%p% %;I-gkgengrﬁ}_?)nﬁ@]’ 4’-

({4q]4ﬁgﬂ>@sanélmmfmxypﬁie{aém( ?/Iﬂiét j-phéer-amide) 1- yl ) - pheny
enzamde A mxture o no- 4- met hoxy- benzoi c

Thig mageriabpesgyepared @3 dasstingd O@Eaémkl 2571%9139”118;5 Heldy(PEairRes2-

A SR e PR PR cmpunt v

isolatedragawiiernsplid @i for 18h. The m xture was then

"H NMR (DMSO, &) 1.28 (d, 6H), 2.46 (m, 4H), 3.05 (m, 1H), 3.13 (t, 4H), 3.30 (t, 4H),

3.55 (s, 2H), 3.80 (t, 4H), 3.94 (s, 3H), 6.99 (d, 2H), 7.35 (m, 3H), 7.68 (d, 2H), 7.80

(m, 4H), 8.08 (m, 4H), 10.06 (br. s, 1H), 10.34 (br. s, 1H).

Example 259

6-Methoxy-biphenyl-3,4’-dicarboxylic acid 4’-{[4-(4-dimethylsulfamoyl- piperazin-1-
ylmethyl)-phenyl]-amide} 3-[(4-morpholin-4-yl-phenyl)-amide]

This material was prepared as described for Example 257 except that 4-(4-amino-
benzyl)-piperazine-1-sulfonic acid dimethylamide was used. The title compound was

isolated as a white solid (28mg)
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diluted with water (30m ) and the resulting solid
collected by filtration and dried (840ng) 1H NWR

W@ DNBE@3178) 2.78 (s, 3H), 3.27 (m 4H), 3.41 (npPCHEEB2006/003469
nmerged with water peak), B4 (s, 3H), 7.00 (d, 2H),
7.25 (d, 1H), 7.67 (d, 2H), 8.03 (dd, 1H), 8.24 (d,

. 10.11 15 (br. s, 1H). 2'-Methoxy-5'

H N@R (MSE, AyR.44 (meﬂld); |2n171(sy61§(), PIO8I(Y 14EBy A8ty #HT), 3.50 (s, 2H),

5 7S B G RSN, AShlenat 4B, 775, g

m, 4D bienFacsr.de 1130 0(29487%) 18nd 4- (et hoxycar bonyl ) - phenyl
( bor oni caquck:l d %38rrg) in 2: g DMVE: wat er  (15mil)
cont ai ni ng ceS| um car bonate (1.21ng) and

s B RLHLRNSOLRCE RS RoLL A RO 15

A ntikware cﬁ}Bahmnmt -dehetHdys-teBgoid uexd\@@rh@?B—rﬁéthyt‘lﬂﬁﬂm]tphohrlx-élhyl-
h roomte or
Phe%@%gi%r@%%n%ﬁa &408‘@&9§Te@%%m8} angeN ppgihylmerpholine

538) POV Dot SRR 00 e g

dllu(elleBm waler (230&9) fugd ths ihsulthgls6lid nplletkdd, byafilRGti¢mranddddied
46 ged with water peak), 3.88 (s, 3H), 6.99 (d, 2H),
( zg%S(d 1H), 7.69 (m 4H), 8.03 (m 4H). 30 Exanple

'H ROR @3Mstﬁ ?%% Q%I(g hagl)yb 03 ,(14'4Hgi £.69 BOXM) I CoRG! §H), 6.72 (m, 2H),
| -
0. 896‘5 dﬁBr}Sﬂa (brns, 4B} 73BKdriyD)] ZaA(dBILH), 8.00 (d, 1H).
4' -{[4- (4- et hyl - pi perazi n-1-yl)-phenyl]-am de} WO
2007/ 031791 PCT/ GB2006/ 003469 144 A mi xture of

2°-Neéthddet-bro@ymbthy- 4ma&pnahhmﬁph@ﬁyﬂ@maanoyiwlbh@ﬂmydaﬂﬁfxpﬁc
moyl ] - bi phenyl - 4-carboxyl'ic acid (100
acidq_{1) 1- di oxo- | | ambda*6*- t hi onor phol i n- 4 yI ) - phenyl ani n

A o AN R L R Ly otiony - begpice
(432fmg)ranﬂeln¢edroaycmboﬁ3¢) ~pliBigl bokbeic acidt (BT Bmgpia 2t hBME:water
exaporated and thg 5 r&% dueE{l) rified by
(158 Bl SESHR CEPoRHS | NHB; 200:8: 1 gave an
tetreﬁtﬁg(mpﬂ@ﬂiﬂﬁlo%ﬁhlh ﬁédiﬂ}l 12’7&%%@%5 %Qi togr)eﬂgx ?o’% 1@ﬁ
The(ng,lxugmas c@lgcga:[( helz Bgapoi}’at@tg Thd ;restdu)e wa3 t]2@1 s(tniredih{)athanol
( IOIKI) %d &ﬂ/l Hh (Sml) gt rg(r)]iln temH})> for81 6% Tflen%than'_c')l ‘was then evaporated
and the residue acidified with 2M HCL. The resulting solid was collected by filtration
and dried (561mg)
'HNMR (DMSO0, 8) fi10s003.11 (t, 4H), 3.76 (t, 4H), 3.88 (s, 3H), 6.87 (m, 2H), 7.16
(d, 1H), 7.28 (d, 1H), 7.63 (m, 3H), 8.04 (m, 3H), 9.73 (br. s, 1H)

Example 260

6-Methoxy-biphenyl-3,4’-dicarboxylic acid 3-[(2-methyl-4-morpholin-4-yl-phenyl)-
amide] 4°-({4-[4-(propane-1-sulfonyl)-piperazin-1-ylmethyl]-phenyl}-amide)

A mixture of 2’-Methoxy-5’-(2-methyl-4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-
4-carboxylic acid (60mg), 4-(4-(propane-1-sulfonyl)-piperazin-1-ylmethyl)-
phenylamine (39mg), EDAC (50mg), HOBT (35mg) and N-methylmorpholine (43pl) in

DMEF (1ml) was stirred at room temperature for 18h. The mixture was then evaporated
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(br. s, 1H), 10.16 (br. s, 1H). 10
3-Brono-N-[4-(1, 1- di oxo- I | anbda*

w@2000k31000r phol i n- 4-yl net hyl ) - phenyl ] - 4- met hoXBET/GB2006/003469
benzam de A m xture of 3-bl43no-4- met hoxy-benzoic acid
(500mg), 4-(1,1-dioxo-Ilanmbda*6*-
t hi onor phol i n- 4-yl net hyl ) - phenyl am ne (519ny), EDAC

and (tlg3Esigye plmml 8B ytogmsha e mBOMECOHPABE; 409:8:1 gave a

7 n .DMF (3ml) was stirred at room tenperature
wh1§es%ﬁ(1§%§ e m xture was then diluted with water

'H MBSO §)fi | D) |
Nsﬁ%]);tl on 8a)mg ﬁlsggqg;gz gzglg—lqul\;R}fP%%%O@y %H).’33 02 ((m D,
3.1ty 2H)3 348 (mayHAH-51 6, @,H)H), 3 820{8 30, o8, (m72H1>, 7.15 (4,

1H)§3‘_i’.§8 (%g"éﬂﬁﬁf?%%@?{'g; _(I%Sz?l%l él)d;o B 18, 10356 oMy

-[4- (1, 1- D oxo-1| | anbda*

6* -t hi hal i n-4- h I b [1-2" -
-meéiwe ?’811&&;‘7‘&4@%5}’1&85&?%18%%3}é i %nr%@ldﬁ

A nﬁxt@f@dﬁ%‘ i)\l’ohﬂ) 4. nhe}fhcgﬁy@éﬂﬁalf aﬁtwﬁ)mg 4-(4-methyl-piperazin-1-yl)-

hi onor phol i

Phelp)ﬂ@nme]@ B3me), BHAC (ﬁ%n@h Iﬁl@Bﬂ"S(SB)#rgg) amddN-methylmorpholine
(A BRI G N et Grct temutiene o (5h. 2 pbktie was then

dﬂufeqmnm Whies (3015 akd BetEduRbenylie BQI?&'EEdﬂﬁ) Patigt bt ried
16ng) was heated to reflux for 18h. "The reaction was

(84(811$)ovved to cool to room tenperature and then

1 ryfe t 0¥l I dark resi

H R ERSEAST 2 B 6 DT Gl ) O e L b B L B Bl e,

3.94(¥) 3HD7 00(d, PHN7.234(d; hED), 26T @1, 2eH.CR 0T edd) Ay 8.241 (d, B, 10.11

ting suspension was filtered and 30 the residue

(br\%amd with water (3 x 3ml) and dried in vacuo to give
the title compound as a light grey solid (989ng). 1H
NVR (DMSO, 8) 2.87'(m 4H), 3.12 (m 4H), 3.64 (s,

2°-Negthox 385 BBt-(dsmeBilyl)-pipéra2ih-{-5)-ph2h)lcarBat Oyl iphshlyl-4-CarBexylic
{(m 2H), 8.00 (m 4H), 10.23 (br. s, 1H. WO

20idy07/ 031791 PCT/ GB2006/ 003469 145 Exanpl e 262

A m@xthﬁf MBr&h@h%é&hm%&-ﬂ [Zlgklgﬁétﬁﬁxﬁ’lbélﬁmﬁcﬂ -f)-phenyl]-benzamide

di oxo
(74&mg)(ﬁﬁrdr4'(3¢¢§1qucarb9ny})§phﬂ}nw qumnypl]d (43%mig)ing:1 DME:water

(151{1{)%01(1t%1n1ng Qi gz!xr ona?fe (lpilrr)r?gr)azhn -
tetrakis(triphenylphosphine)palladium® (220mg) was heated to reflux for 18h.

The mixture was cooled and then evaporated. The residue was then stirred in ethanol
(8ml) and 2M NaOH (4ml) at room temp for 16h. The ethanol was then evaporated and
the residue acidified with 2M HCL. The resulting solid was collected by filtration and
dried (528mg)

'H NMR (DMSO, 6) 2.69 (s, 3H), 3.16 (m, 4H), 3.38 (m, 4H, merged with water peak),
3.88 (s, 3H), 6.99 (d, 2H), 7.28 (d, 1H), 7.69 (m, 4H), 8.03 (m, 4H).

Example 261
6-Methoxy-biphenyl-3,4’-dicarboxylic acid 3-{[4-(4-(1,1-dioxo-1lambda*6*-
thiomorpholin-4-yl)-phenyl}-amide} 4’-{[4-(4-methyl-piperazin-1-yl)-phenyl]-amide}
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5 yl met hyl ) - phenyl ] -am de} A m xture of
"-14-(1, 1-D oxo-1
wO a00ba3r78r - t hi onor phol i n- 4-yl et hyl ) - PCT/GB2006/003469
phenyl car banoyl ] - 2' - met hox44i phenyl - 4- car boxyl i ¢ aci d
(100mg), 4-(4-
nmet hanesul f onyl - pi perazi n- 1-yl net hyl ) - phenyl am ne

A misarayf EDAShoTFAty]4-GhohetioBPipetaainiyyl - phetylabbiofl] bﬂlih)enyl-

RN T .

ORI Ry WG S SOOI ARy )
was pHrTRflt (ogmgnpgljatqge oy l%h\ Thgpixtgreowas(thgn emaporagadmd(c

res@ré)p e§17by( o r%mgrgﬁsy %é&tﬁdf I?%K}B g;ga’ﬁ 2, ;lgo%gg gavse a3 OfF-

whifeHplid {0113g). ( br . S, CI
'H 1{{%11} @M@&'\&z 23 65, &Hpgz 43 (t 4H) 3 3 (m 8H) 3.8 (m A1), Yo (s, 3H),
6932(1-%@():2{ 6@2% aC| est erfzyizc@{i Qﬁ-@ogfo)g (HJ leﬁ”g »

(br. Gflilﬁ],éf)dékﬂbmh,elﬂ) 3, 4 d| car boxylic acid 4'-ethyl
ester (800ng), N-(4- 20 ami nophenyl) norpholine
(469mg), EDAC (504mg), HOBT (355nmg) and N WO

1 1 B4€) I ,
AL G A o ORI o

benzgmpide | h,
A mixture of 3-bromo-4-methoxy-benzoic acid (500mg), 4-(1,1-dioxo-1lambda*6*-

thiomorpholin-4-ylmethyl)-phenylamine (519mg), EDAC (830mg), HOBT (585mg)
and N-methylmorpholine (712ul) in DMF (3ml) was stirred at room temperature for
18h. The mixture was then diluted with water (30ml) and the resulting solid collected by
filtration and dried (882mg) |

'H NMR (DMSO, 8) 3.02 (m, 4H), 3.26 (m, 4H), 3.80 (s, 2H), 4.10 (s, 2H), 7.42 (4,
1H), 7.47 (4, 2H), 7.89 (d, 2H), 8.17 (dd, 1H), 8.39 (d, 1H), 10.35 (br. s, 1H).

5’-[4~(1,1-Dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-phenylcarbamoyl]-2’-
methoxy-biphenyl-4-carboxylic acid

A mixture of 3-Bromo-N-[4-(1,1-dioxo-1lambda*6*-thiomorpholin-4-ylmethyl)-
phenyl]-4-methoxy-benzamide (930mg) and 4-carboxyphenyl boronic acid (408mg) in
2:1 DME:satd.sodium bicarbonate solution (7.5ml) containing
tetrakis(triphenylphosphine)palladium’ (116mg) was heated to reflux for 18h.

The reaction was allowed to cool to room temperature and then concentrated to dryness
to yield a dark residue. The residue was taken up in water (10ml) and treated with 2M
HCI until no further effervescence occurred. The resulting suspension was filtered and
the residue washed with water (3 x 3ml) and dried in vacuo to give the title compound
as a light grey solid (989mg).

'H NMR (DMSO, 8) 2.87 (m, 4H), 3.12 (m, 4H), 3.64 (s, 2H), 3.88 (s, 3H), 7.29 (m,
2H), 7.60 (m, 3H), 7.76 (m, 2H), 8.00 (m, 4H), 10.23 (br. s, 1H).
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20

wat er (80nl) was added and the resulting suspension
filtered. The residue was then purified by
w@ booonsa7ogr aphy. Elution with 1:1 et hyl acet atBCPEBR@b/003469
gave a yellow crystallineléolid (437ng). 5
2' -Chl oro-5'-(4-norpholin-4-yl-phenyl car banoyl ) - bi phen
yl -4-carboxylic acid The above ester (778ng) was
stirred in ethanol (20ml) and 2M NaOH (1 Om) at room
Eggfé) r 18h. The ethanol was then evaporated and the
EXr m%éjéé acidified wth 2M HCL. The resulting pale
6-Mutlivkyshipheflylng,d’ -aidhitRg yesladdy 41§ |4 (1at-didRo-d ntlak6€l
. (740ng) 10 Exanple 263 . ) )
thiogiopp Sk pirweny phesAl argideh f A mthgopsalfonyl-piperazin-1-

ylméﬁhxgipﬁlﬁflfu_%%g% ne-1-sul fonyl) pi perazin-1 -

| }-am de)
A nBxfutede it f[AHd) 1 Diogeoyillampldarig T -thiemo chdblid4rg Iiethyd)- of

e oD et e oy e st CrBomg . P

. l - i 7] - -
met?nﬁnnegul(ﬁksﬂ?ﬁn-ggb,%rdzk%% glgg%r% )p?lb%%%ﬁ:l(eg%%y E;%@/dﬂm@ Sy HOBT
(S4mghistdry DISF i hol)icosta(@yg N-methpiforpholing (6618) wes stirreelcht adom

t . t 18h t 10m A dded
e A e TP e oS puherued Pifbe oo ket B4
chr@hatb fgply) liitidnl BCHRFIDMINH R 2008 P%sﬁve%ii dfewhib kélid %@1@.
1o LH NMR (DVBO, %0.91 (t, 3H, 1. géq, 211), 1.65 (m
H HMR (BMsD (3h2-5P1mp, 45), @4 tm. B8), A8 (3. 819, Bi7s(s, 2H),,3.71 (s,
3: ; 7 (3 n_—) d nel
23398 & ST o . R gl B chunpg Thas (e, 1), 47 o
s, 1@m 4H), 10.21 (s, 1H), 10.37 (s, 1H) LCM5- ES+ = 730,
732.
2'-Chloro-5"-(2-fluoro-4-norpholin-4-yl-phenyl car banoy

|') - bi phenyl@4-carboxylic acid 25 et hy ester A
m xture of f-chl oro-bi phenyl -3, 4" -di cafjpoxylic acid

EDRE ( 174m)
o (2001) in DVF

ng) and N net hyl
) was stirred _at room

: erat ur e. lﬂ?t\) 18h,
et er (30ml) was added ano resul ti syspensi on
filtered. The residue was thén fi by

I

chromat ography. Elution with 1:1 acet ale: pet rol

O ga@e a brown oil (235my) O N 0
2'-Chloro-5"-(2-fluoro-4-norpholin-4-yl - phenyl car banoy

l) - bi phenyl - 4- 8ar b/oﬁjc(&hg/\ 0
cl O N k/N\R ¢ O ©
(Y 0 i
o~ T X
o N < o) N R
2°-Chloro-5’-(4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid ethyl
ester

A mixture of 6-chloro-biphenyl-3,4’-dicarboxylic acid 4’-ethyl ester (800mg), N-(4-
aminophenyl)morpholine (469mg), EDAC (504mg), HOBT (355mg) and N-
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WD 2007/ 031791 PCT/ GB2006/ 003469 147 The above ester
(233ng) was stirred in ethanol (4ml) and 2M NaOH (2m)
wa@roorommitenp for 18h. The et hanol was then eREpOBatesi03469
and the residue acidified iddh 2M HCI. The resulting
colourless solid was collected by filtration and dried
(198ny) 5 Exanple 264
metBylaorpirading i(Hriguyin IBVIE'( I@hbavab@ﬁgxbd at raomdemperature. After 1h,

3af | uor hoI - he |)-amde]., 4
watdh G SR G RET  R  tmeBp e et s hen
purIﬁB& Bzwhﬁoma@é'gr aihly, Blutioxt b fte] : Qfethy] acetate:petrol gave a yellow
| oro 2-f1 uor o- 4- nmor phol i n-4-yl - phényl car banoy

Cﬂﬁ%ﬂmﬁ%%@M§3ﬁng)carboxyllc aci d (45nm),
4- (4- (propane-|-sul fonyl)-pi perazi n-1-yl net hyl ) - phenyl
amne 10 (39ny), EDAC (25ng), HOBT (18ng) and
2’-Citloret xnmlphﬂhn-nql-@ﬂéﬂﬁcdrlﬁmm (nlpﬁéﬁylwacsaﬂsd)dyné geldat
n1tenperature for 18 was_added and

Theta%eV? esder| (7 741me) Wapsybisisd i ﬁthﬁlilqlt(%@réa aafﬂaa Np@H (dPmdrag room

ot | t )
bl 195 SRR o S ML
The2bfultirgs e pimk s8k{ waScdlRclahby ftdhitiorBarldried, (720 g) 3. 75
(m 4H), 7.06 (t, 1H), 7.33 (d, 2H), 7.46 (d, 1H),
7.72 (d, 2H), 15 7.77 (m 4H), 8.08 (m 4H), 10.38
le 4640, 10.42 (s, 1H) LCOVMs- ES+ = 735, 737. 2
| oro-5'

6- Cl—l{Om-bi@hn@tlﬁaﬁsﬁcﬂrb@wilcapidpdef(ééi[%(mtt?jnmbﬁhiﬁon)yl)piwm%mif
i L t
st B 4 B LS ae o e

A néxtued ¢’ -chtoress’ {4-adipholind4-§¥phenylcarbamoyl)-biphenyl- 4 carboxyhc
met hapesul f onyl erazin-1-yl net hyI ) - phenyl am
acid (§ ey - %A@neﬂz%lﬁ%wl)mmnz -8 95 hsiphenylamine (3me),

ED}r}ggﬁém énper a%éﬁgg a&éter % 1;?{%%?%#2%%12&&%

stirradh dt tobm uemaﬂaturagAfmspﬁnwm (forhh) evasdddedTdidd thesdsditiag

s 4 e B SR G0 sSU
'H NMR DNREDBY.91 %t 3HS3'1' W Q; 28), 165 (an, 2H)r 2.47 (m 31H), 3.07 (m

4- et hanesul f pi perazi nyl ¢
4H)a3 B dhrsy4H), 363;{5;@2};% 3 7a(ma4H);>6y9& (d aH) d. 314h(d alﬂwesz (d, 2H),

175G a0 Y o dos 02 #P o Rl oA LR Elas hen
LCMsapg#at e, a3l the residue acidified with 2M HCI.  The

resulting colourless solid was collected by filtration
and dried (229ny)

2°-Chloro-5’-(2-fluoro-4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid

ethyl ester

A mixture of 6-chloro-biphenyl-3,4’-dicarboxylic acid 4’-ethyl ester (213mg), 3-fluoro-
4-morpholin-4-yl-phenylamine (179mg), EDAC (174mg), HOBT (123mg) and N-
methylmorpholine (200ul) in DMF (3ml) was stirred at room temperature. After 18h,
water (30ml) was added and the resulting suspension filtered. The residue was then
purified by chromatography. Elution with 1:1 ethyl acetate:petrol gave a brown oil
(235mg).

2°-Chloro-5’-(2-fluoro-4-morpholin-4-yl-phenylcarbamoyl)-biphenyl-4-carboxylic acid
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WD 2007/ 031791 PCT/ GB2006/ 003469 148 Exanple 265
6- Chl or o- bi phenyl -3, 4' -di carboxylic acid
w@2qof43179+ met hanesul f onyl - pi perazi n-1 - PCT/GB2006/003469
yl met hyl ) - phenyl ] - am de} 147
"-[(4-norpholin-4-yl-phenyl)-am de] A m xture of
2' -chloro-5"-[4-(4-met hanesul f onyl - pi perazi n- 1-yl net hy

Thejapowe pfter (P8 agheaoyiriedin ptham|(4al)card Bk MNaDE @eiljlat room

temb 3. st BB K SRS e ¥ poelfiP A M HLCL

TheDbultidgddlonr s selid wasasa)uaétea Bﬁ lttRPAShadHEE (19%{;.39 18h,
water (10m ) was added and the resulting suspension

filtered. This material was then purified by reverse

rep HPLC giving the title conmpound as an
Exaﬁg’?é 4|Dte solid (39ng) 10 1H NVR (DVBO, 6) 2.47 (m

6-CHldyo-biph8dy1{354’-dAtlrbo3lit Acid 3[(3-dHoro-3-rhdrphslin-2Hl-phénylBamide]

u (%“7(%(;2’é%Fb'S‘ﬂﬁcél?’l?PllggfaZIEﬂvylﬂlfﬁlyﬂoplt@Yl}ﬂlﬂllde)_CNSH) ES+
A niix{8890f BUhiorfSE Y. ﬁl‘il o%%g%lﬁﬁ 1?— Fglllé 1cléf‘oe«1ﬁloyﬁcﬁ{phenyl 4-

replicon cells Hu alning-t
cartoxy¢ haid (4fong)et-d4-€proparist bfamlfonyl)-pmﬂazmdl—yﬂmethyl)-phenylamme

S e e BN R A b

was28rreg bt rooi fetfperab@B @drt1iza ”Wate@‘%i drfil) WRk @d&ed drdriBélrahitidg C

in a 5%CO2 environnent and split twice a week on
suspeagign Aidterad and dried givirg the title agm@mmwnpfﬁwm selidl (3G n)

1 RS o) 500 P i G Ain. RS 0B 2B o PE b

4H)g:3) 5% |(§ LED, 175 @NEAH)WIGG (&5@1)97 Bs gd uzmwwmi 191)ut.apek 2H),
1965- suppl enen X non-essenti al
7.7 a(r’i‘il agoéém( ﬂﬁ?ﬁllpr%g(érﬂ}ioﬂﬁéz (E)éé‘;) penl cillin (100

LeNsL k) <78t tonycin (100 gg/m) (Ilnvitrogen
Clgém 1223§5 I7@DCS (10% 50nm) and 1 ng/m G418

(I'nvitrogen 10131-027) & 10 % Australian foetal calf
2’-Chioros’ ([4rt lrﬁé Rahesul ony?plperaz}n- 1-ylmethyl)-phenylcarbamoyl]-biphenyl-

4-carboxylic acid ethyl ester

A mixture of 6-chloro-biphenyl-3,4’-dicarboxylic acid 4’-ethyl ester (152mg), 4-(4-
methanesulfonyl-piperazin-1-ylmethyl)-phenylamine (175mg), EDAC (125mg), HOBT
(88mg) and N-methylmorphotline (143ul) in DMF (3ml) was stitred at room
temperature. After 1h, water (30ml) was added and the resulting suspension filtered.
The residue was then purified by chromatography. Gradient elution with 30-100% ethyl
acetate in petrol gave a beige solid (240mg).

2’-Chloro-5’-[4-(4-methanesulfonyl-piperazin-1-ylmethyl)-phenylcarbamoyl]-biphenyl-
4-carboxylic acid

The above ester (237mg) was stirred in ethanol (4ml) and 2M NaOH (2ml) at room
temp for 18h. The ethanol was then evaporated and the residue acidified with 2M HCL.
The resulting colourless solid was collected by filtration and dried (229mg)
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30 Assay procedure: A flask of cells was trypsinised

and a cell count carried out. Cells were diluted to
wae®o809cel | s/ and 100 pl of this used to SPETGBA®G6/003469

opaque white 96-well platel4& or the WD 2007/ 031791

PCT/ GB2006/ 003469 149 replicon assay) and one

flat-bottomed clear plate (for the tox assay) for
Exaﬁm&%%even corrpounds to be tested for I1C50. Wells

oo et g Stis ol arc St s oot sttty
}’lmgﬂ‘l 1) R AN andi @} @{(mmo@hohﬁﬁl ﬁl%ﬁeﬁﬁ?%ﬂéﬂy conpound

utions are plnrrE|umat Wi ce their 5

A nyelyre of R’ rohiae- SCTBM%mqﬂ@m%fonw-mpma@arl-yl@mﬂwlbot t omed
ol m B LA EOSORNE i S, LB HERBETARRS bl

(23mg}; EDAG (anﬂg)cH@Eﬂﬂ@mg}an@N—ﬁeﬁpﬁﬁ@ph@d\elﬁm fily & DAY ml)
pl.ate (containin cells) at 100

wasgtipe 8%\’%08%‘168’&’8@ ure.=28eht #tb ivater ¢ 1 erahstns ddedandibammitios
susﬁ/é’ﬁklloﬁ ﬁﬂeréan@hﬁ%a‘?én bl ﬁ{eng)luﬁﬁgd ﬁg?ev:!eps% pha@dp ﬁlﬂ’%C giving

O was addedtot ese In ates ‘were t
thetlﬂ@@:bﬁptuuhdaitsaﬁbﬁ"whﬂmcﬁ%(smgfor 72h. At the end of

e R ATRFRET ) ety 3% GrobadBie Rl S b2 Rbroli

4H E6§9 2H6MRh A P H 0 0 [ i

78 A0 ot o Do e e prat GE AR A o 1)
LCMSTE%(T@%@% n 15 luciferase assay buffer (20mM

Tricine (Sigma T-0377), 1.07nmM nagnesi um car bonate

hydr oxi de (Sigma M5671), 0.1nM EDTA (Sigma E-5134),
ActRit§ BxvinppSO4 (BDH 101514Y), 33.3nmM dithiothreitol

(Sigma 150460) pH 7.8). The Minjector of the

m croplate | um noneter (Lnmax, Mol ecul ar Devi ces) was
CelRikdgEed with 5 x 300 | injections of the diluted

substrate. After 5-60 min incubation in 20 lysis

bufH@Y wmplican mﬂﬂe ﬁimbr%t{tﬁethom)L abeatandsg iths direfy ludifepase —

wbicii "ByROE FRSIEARSIEAcR RoP P R RN GFaR TICV

polyi@stein RS sdEShted ApAvdmeegiend del ay fol I owed by a 4
second neasurenent progranme. The |1C50, the

concentration of the drug required for reducing the

r%m! vel by 50%in relation to the untreated
cellcce confﬂtl%lnsval ue, can be calculated fromthe plot of

t heCells were cultured at 37°C in a 5% CO, environment and split twice a week on
seeding at 2 x 10° cells/flask on day 1and 1 x 10°3 days later. G418 at 0.5mg/ml was
added to the culture medium but not the assay medium.

The culture medium consisted of DMEM with 4500g/1 glucose and glutamax
(Gibco 61965-026) supplemented with 1 x non-essential amino acids (Invitrogen 11140-
035), penicillin (100 TU/ml) / streptomycin (100 pg/ml) (Invitrogen 15140-122), FCS
(10%, 50ml) and 1 mg/m! G418 (Invitrogen 10131-027) & 10 % Australian foetal calf
serum (Invitrogen 10099-141).

Assay procedure:
A flask of cells was trypsinised and a cell count carried out. Cells were diluted to

100,000 cells/ml and 100 pl of this used to seed one opaque white 96-well plate (for the
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25 percentage reduction of the luciferase activity vs.
drug concentration. The clear plate was stained wth
wae®7i03096% et hyl ene bl ue in 50% et hanol at PODGB2006/003469

tenperature for | h, foll ow4) by sol vation of the

absorbed nethylene blue in 1001 per well of 1 %

| aur oyl sarcosi ne. Absorbance of the plate was neasured
replipan2spiyd reog | aeeflathosiomed whaat e ¢for (th kec adsay) e \dvelnsjeven

e e e
as tHIBIEAIC PMtéDkere Hhsh MBI Ated A8 7°C RIESNICEGY diRitoReft #8824 h.

required to reduce the total cell area by 50%relative
t o Wnthe fpllewngaiay compourddiliions arcmhda wpiitbyegivot atitwipe their

. IS . 1 ba. 0 ai nst
el 0ROy S0 S rbE SLPS BERE St
DM$8CconCafiratich@f 1%at ent *>5J M TD50 Patent *>5M TD50

le **=]- *<50M ** > exanple **=1-5M *<50J M
Sf ad%eﬂw* Qii“t’r%glu Rlatso hﬁ%eﬁﬁ *Iaaldq\/gg Sonrols ’aﬂcl\l/s‘ eongpunds were
* % * * Kk Kk k % _* k*k,  kk * * %
tran’séfégrg@}coi t’h% gss*af?ﬁ%cte fcgngcafmgg glg cgﬁg at 190 ul /%gcell i3 dypﬁza,;e plgtes.
Exception* nd tormpduridwasadted todRells' A1 hiid AQ oftithierddatd 5iid 100 pldf

k% k% %k %k % k% k% ** k% 3 * 4 * k% * %
1% DMSQ weas-added;tg thesg gnsteads Plates were then incubated at 37°C with 5% CO,
for 72h.

At the end of the incubation time, the cells in the white plate were harvested by

washing 23.5mM beetle luciferin (Promega E1603), 26mM ATP (Sigma 0-2060) in

' 100nM Tris buffer pH 7.8 aliquoted and stored at -80C was thawed and diluted 1:50 in

luciferase assay buffer (20mM Tricine (Sigma T-0377), 1.07mM magnesium carbonate
hydroxide (Sigma M-5671), 0.1mM EDTA (Sigma E-5134), 2.67mM MgSO, (BDH
101514Y), 33.3mM dithiothreitol (Sigma 150460) pH 7.8).

The M injector of the microplate luminometer (Lmax, Molecular Devices) was
primed with 5 x 300 pl injections of the diluted substrate. After 5-60 min incubation in
lysis buffer at room temperature, a plate was inserted into the luminometer and 100 pl
luciferase assay reagent was added by the injector on the luminometer. The signal was
measured using a 1 second delay followed by a 4 second measurement programme. The
ICsp, the concentration of the drug required for reducing the replicon level by 50% in
relation to the untreated cell control value, can be calculated from the plot of the
percentage reduction of the Iuciferase activity vs. drug concentration.

The clear plate was stained with 100 pl 0.5% methylene blue in 50% ethanol at
room temperature for 1h, followed by solvation of the absorbed methylene blue in 100ul
per well of 1% lauroylsarcosine. Absorbance of the plate was measured on a microplate
spectrophotometef (Molecular Devices) and the absorbance for each concentration of
compound expressed as a proportion of the relative DMSO control. The TDsy, the
concentration of drug required to reduce the total cell area by 50% relative to the
DMSO controls, can be calculated by plotting the absorbance at 620 nm minus

background against drug concentration.
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wao00x080pound which is a bi phenyl derivative PET/GB2006/003469

formula (1), or a pharmacelfidically acceptable salt
thereof 5 n(R2) AR nmR3) I (I) R4 wherein: Rl is
a Cl-C6 al kyl group or a noiety -Al, -L1-Ala -Al-AlD,
-L1-Al-Al", -Al-LI- 10 ACLAIMAL- Y| - All, -Al-Het1-All,
-L1- Al-Y1-All, -LI-Al-Hetl-AID, -LI-Hetl-Al,
-LI-YlI-Al, -L1-Y1l-Hetl-Al, -L1-Hetl-Y1l-Al,

1. - L1A ¥omp&inti-didh is #Yiphehyt@drivatidd of forvhuldql)l or: &-fl?al‘ﬁlaceutically
-Al-Het1-L1-Al", -Al-L1-Hetl-Al" or -L1-Hetl-L11; A

acceptablesalfitherepe same or different and each represent a

direct bond or a -CO NR'-, -NR'-CO-, -Ne-C02-, -CO,
-NR'-CO-NR'-, -NWS(0)2-, -S(O2-Ne-, -S®2-, 15
-NR'-, -NR-COCO, -COMRy})O-CO, -(C1-C2

al kyl ene)-NR'- or -(Cl-C2 h 2e) - NR! -

moi ety, wherein R' and R' 4fe the|[sane ordifferent
and each represent hydrogen or -C4 alkyl; - R2 and
' ach represent Cl-C4
al kyl, Ci1-C4 al al kyl, d-C4

hal oal koxynfL ogen; |20 - n and mare thegpanme or
di fferent and edkbh reprlesent 0 or 1; R4 is Cl-C6
al kyl group or a [ -Ad, -L4-A4, -Ad-A4",
-L4- Ad- A4", - Ad-L4-

wherein:

- R; is a C;-Cg alkyl group or a moiety -Aj, -Li-A;, -A1-A1/ , -Ll-Al-AI/ , -Aqg-L-
Al -Ar-Y1-AY, -Aj-Heti-Ay, -Li-A1-Y1-A//, -Li-A-Het-A/, -Li-Hety-Ay, -Li-Y1-Ay,
-L1-Y1-Het-Ay, -Li-Het;-Y1-Ay, -Li-Yi-Heti-Ly/, -Ar-Y1-Heti-A//, -A;-Het;-Y1-A/,
-A-Heti-Li-Ay, -A1-Li-Het;-Ay or -Li-Het;-Ly;

- A and B are the same or different and each represent a direct bond or a -CO-
NR'-, -NR-CO-, -NR-CO;-, -CO-, -NR'-CO-NR"-, -NR’-$(0);-, -S(0O),-NR'-, -SO,-,
-NR-, -NR’-CO-CO-, -CO-O-, -0-CO-, -(C1-C; alkylene)-NR'- or -(C;-C,
hydroxyalkylene)-NR'- moiety, wherein R’ and R” are the same or different and each
represent hydrogen or C;-C4 alkyl;

- R; and R; are the same or different and each represent C;-C, alkyl, C;-C,4
alkoxy, C;-C4 haloalkyl, C;-C, haloalkoxy or halogen;

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

- R4 is a C;-Cg alkyl group or a moiety -Ay, -L4-Ag, -As-AS R Ly-As-Ad , ~Ag-Ly-
Ad, -AeY Al -AvHeteAd, L-AgYo-Ad, -Li-As-Hety-Ad, -Li-Hety-As, -Li-Yo-A,
-L4-Ya-Hets-As, -Lo-Hets-Ya-As, -La-Yo-Hete-Ly, -As-Y4-Hets-Ad, -As-Hets-Y4-Af,
-As-Hets-Lo-Ad, -As-La-Hets-A4 or -Ly-Hety-Ly,
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AL, -AA-Y4-PA", - MA-Het4- A, - L4- M- Y4- MAT
-L4- M- Het 4- A~, -L4-Het4- A4, -L4-Y4- A4,
WO bob7NaITHet 4- A4, - L4- Het 4- YA- A4, - L4- Y4- Het 4- LECT/GB2006/003469
-A4-Y4-Het 4- A~, - Ad-Het4-YISS5N 4 - Ad-Het 4-L4- A,
- A4- L4-Het 4- A~ or -L4-Het4-L4~, WD 2007/ 031791
PCT/ GB2006/ 003469 155 each Al, A4, Ali and A4' are
-t heeaghafe Aor Adi dnfldietre thmsimresqyrdiffencut andpbnasenf a Bhertyd, 5- to

10- BSpuBRRTE G OF ST R e g Poreoe Ly nssteeydvane

moikty; i s the same or different and represents a Cl-C4

al kyl ene or_a Cl- 5 C4 hydroxyal kyl ene group; each Y1
- andasLi and Jaeis dhesameyor gififqrentaind representspy €senalkylemoor a Cr-

:@9 -, each L1' and L4'" is the sane or
C4hi fngglg{x{eﬁéa%)&%})épresents hydrogen or a ClL-C4 al kyl
- gr cagh Yam ¥ashthéednle andlffblehtdaidrepleeetar@OQrSdi éif -S(GRHL;
and re r,es‘ﬂlt,s -0-, -S- or -NR-, 10 wherein R is
hy dPHRykn 28 La ithe eams p Jittegrog apd reprrsenip Bygnogen or a C1-C, alkyl
gro begoaryl, heterocyclyl and carbocyclyl noieties in
and R4 being optionally fused to a phenyl, 5- to
- 10-cackeHble red Hebtietheaamk oodifferertt and fopreventse®edS- or -NR-,

het Lyl ring; he phenyl, het |
whefh & B 31 CorS RS &9 o et i o5 | RL and Ra
beitRgpheh§1, UBGRHIASHI hditB6l ¥l a%lki Q&tbbtﬁlﬁqn&xt(iécs% %aﬁii R b8ing

unsubsti tuted substituent” sel ecte rom -

optigmally| fsedtto apbepyd 3- to SOpMRmRered hetepyarylror, 5- tCtiRnembered

- o -NR -S(0O2-R'"', -CONR-(CL-C4
heteé@&ﬂyﬁf{gaﬁd and -c(o)0(01-c4 al kyl )-N(R' R' and/or (b)

1, tie piten$l, heteroabd}] hdierbegtldwag chibdeydl mekeatif R, fah@ R, being

- (SC1- 4 al {;y,l )- X2, hal ogen, Cl1-C4 alkyl, Cl1-C4
unsubstipyad orybstikitad by 4 singleunsubstigied 41 nt gedeatgd from ~(Ci-

I . IQRY. 810, NR R/
Ce SR RO SORERYS(@FTRCNRE. STV RINR 5011,
-CO-NR-(G¢ Q) dkR)-NR'RECANR.GD-0-(T,-C SORyINRTER andioh(bX2, 2 sr 3
h ot, different_and is_.c njtro or, -NR R,

wnsupafinted Syt sqecTel OBt Gt GNP Plr balp S Cs 2oL, Ci-Cy
alkok9PCLEPRAISaIRYII COLE haRalkedy (@;-€), Kydro Rl AfkirGky), SyarloNfitro

sang or different and represents Cl-CA a) Kyl .B%/S 2. A
and NRFouwhersicdr i-0§2Ro -30aRmNR -GReRS| ANRHYDrBAYIGONR'R

&t T het.er ocycl vi...and car.bocycl vl noieljes i /
or - BRI Ry S A o8 S8R g Sy R el
and R” is the same or different and represents hydrogen or C;-C4 alkyl and each R” is

the same or different and represents C;-Cy alkyl.

2. A compound according to claim 1, wherein the phenyl, heteroaryl,
heterocyclyl and carbocyclyl moieties in R; and Ry are unsubstituted or substituted by
(a) a single unsubstituted substituent selected from -(C;-C; alkyl)-X;, -CO,R”, -SO,R”,
-SO,NR'R”, -CONRR”, -NR/-CO-R”, NR'-S0,-R” and -CO-NR'~(C;-C; alky})-
NR'R” and/or (b) 1, 2 or 3 unsubstituted substituents selected from -(C;-C; alkyl)-X,
halogen, C;-C, alkyl, C;-Cy alkoxy, C;-C4 haloalkyl, C;-C4 haloalkoxy, C1-Cs
hydroxyalkyl, hydroxy, cyano and -NR'R” , wherein X; is -CO,R” -NR-CO,-R” , -NR-
S(O)z—R/” or -SO,NR'R”, each X; is the same or different and is cyano or -NR'R”, each
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(a) a single unsubstituted substituent selected from
-(C1-C2 alkyl)-XI, -C2R'"", -S02R ", -S2NR R'",
wo gorBsRYl , -NR -COR'', -NR -S02-R'" and PCT/GB2006/003469
-CO-NR -(C1-C2 alkyl)- NRR6 and/or (b) 1, 2 or 3
unsubstituted substituents selected from-(Cl-C2
, al kyl')-X2, 30 hal ogen, Cl1-C4 al kyl, O -CA4 al koxy, p
and RCarefib sahe gt diffeiencandesprrseritdgiogen o -Cy alkyl and each R

nd wh
A B OGRS 1% 5 e
X2 is the sane or different and is cyano or -NRR ,

eagﬁ WO 2007/ 031791 PCT/ (GB2006/ 003469 156 R and R
3. ar et EABPAYIIAcEPTdgg e laintl e WhESiIRSHIA Y Riebje Hleoﬁame or

dlﬂg% %ggkéégeeﬁ?gy%%ﬁﬁ CB% 96- hgenh%?conpou%{fl alcgg“e ng to
carholcwlyfh grouyp, o2 2 phbmyl@ur - &aﬁ: hneﬁdlbermd hdstyroagrl plompselfehnr 5

presents a n n-fu - to nber ed
°P“ﬂ’é%1{é’ %Eifitr’ Py 5% oggr Efb VEFRH ef@ gﬁ*ﬁma@% °§ggﬁ’e§yl
mer@beréd héibroByclyEgBgs.ed heteroaryl group which is
optlonally fused to a phenyl ring or to a 5- to 6-
menber ed heteroaryl or 5- to 6- nenbered heterocyclyl

4 or aoBormg sy IR ARE oRE SR bARefBe SRmE chin wlen i

othd¥ el Mﬁﬁi@é@ﬁﬂényt Hifg) it is ﬁlnélﬂ)sﬁﬁ&!dbﬁrtsubdﬂtlﬁgd By 1or2
substituted by 1 or unsubstituted substituents

msg@l@&@(bwbﬁmﬁms éﬂ@cw@fmmﬁé@,@ﬁ@ hapgen GatGayalkylcgi-€4 alkoxy,
Cr- GBS, CUTSTROBLER, Brc, pdioksalR AR aid atd R

wheX@iniesclt Xgisthereanas orothffélenemd if B}anoSorGNRILR)/ afid eddR FR4and R’ is
and ea and R" is 15 the sane or di fferent and

the g %fsfﬁ%?@nhwrsa@ﬁen& hysrogsn of1GeyfF4 alkyl. A conpound
according to any one of the preceding clains, wherein
each Ali noiety is the sanme or different and

5. re p‘k esmpowndacnonditg fo ety phenf/ihe pERediBs chitbeoylwrsih cad A/

nenber het er gar yl

mo g IRSCYBI CYTSH g gmese {Sé&?ﬁl@@ﬁ% p&@eﬁ Gig cegomp. 5

to 60 ARkntberddRtd6HGESH 5290 61 Aol eredHefcR ghupl/ noiety
i's unsubstituted or substituted by a) a single
unsubstituted -S02-R' or -SO2- NR/Rh' substituent

6. 2k St Bl S LD O IR SR agh sl
moibalis ahmbmtu@u -dE2ubstinaed kya(@) a sﬁ‘a?g-l%shbﬁft@%d as®yR” 2580,-

hydroxy and -NR R-, wherein each R- and R' are the

%% %%uegjlrf andiordhy 1 or 4 ugsybstiifesd subgtituents selected from halogen,

C,-Cy alkyl, C;-C4 alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy, C;-C4 hydroxyalkyl,

hydroxy and -NR'R”, wherein each R’ and R” are the same or different and are selected

from hydrogen and C;-C, alkyl, and R represents C;-Cy alkyl.

7. A compound according to any one of the preceding claims, wherein each Ay
moiety is the same or different and is a non-fused 5- to 6- membered heterocyclyl or Cs-
Csg carbocyclyl group, or a phenyl or 5- to 6- membered heteroaryl group which is
optionally fused to a phenyl ring or to a 5- to 6- membered heteroaryl or 5- to 6-
membered heterocyclyl group.
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from hydrogen and C1-C4 al kyl, and Rmrepresents C-C4
al kyl. 7. A conpound according to any one of the
w@e@cmsi’ag cl ai ns, wherein each A4 noiety i s PEEGBaDB/003469
or different and is a non-tlked 5- to 6- nenbered
het erocyclyl or C3- 30 C8 carbocyclyl group, or a
phenyl or 5- to 6- nenbered heteroaryl group which is
8. opt4 6p@ppynd agserdingtognyeaa9f the prageding clpims,5vharein@ach A4

o e Bl Sl B Bt BBt SRR st

frorh o@O@Rfﬁ dn@ CCONRRIG ai Jora®Y 1, N6r Diinsubstitica caskitingened saicated
wherein each A4 npiety is unspybstituted or

ot {25 W e ARGl kel ogspeaabos
ond it bl R SRR R cole

alkyll - 4 al kyl Cl 4 al koxy, NR R C1-C4 haloalk 1 C1-C4
hal oal koxy - a Y~ 5 and cyano, wherein R~ represents
hydrogen or Cl-C4 al kyl and e represents Cl-C4 al kyl .

9. 9. Ac6RPPNEeaHY BiaRg ohd oPh¥ tp?éb%dl‘ﬁ cldi@s Ree&dicach A/
claims, wherein each A4/ noiety is the same or

mOoigtyfif éheeﬂarnemdl;]ﬁf@pntea@é mepresenis@rnonyiieed thﬂi]?ilj b toss- memigered
10
herfEEBF o oy e R Bn G Gr o GRBNY S0P

compound according to any one of the preceding clains,
wherein each A4/ noiety is unsubstituted or
10. sy cpmpeens aspording terany w56 S thie preceding Sigme,ovhersin grey Ay

mmgt}@g lillhéltf)g te%ﬂqjs%%ti(t%)z(% 1?5\6 ?ﬁ[) aff lngﬁD%Bﬁl%ff g&fctgl (?[4 alliyl)

sel hal ogen,
sub§ituéd aﬁdi/IOﬁ(Q),l - Rubssited kybstituCilts @é?ledftedi ﬁahklmlg'genﬂjr C4

otk p N R Srk ol G bl & eSSy drony
and XYY %fhe?enﬁ‘ cheh EAnd R ke thd lam@‘oP\%ﬁ:fg%ﬂ g PEeQLRLRY ﬁroﬁ1

any one of the preceding clalns rein L1 and L4

hwkngummécéahmﬂqﬂ di fferent and each represent a Cl- C3
al kyl ene group or a Cl1-C3 hydroxyal kyl ene group. 12.
A conpound according to any one of the preceding

11. C | aA'cl‘BmpMﬁﬁf &cBrdidg RNy Ye ofthe peaehingefdims,APhekdin 14 and 1,
npound according to any one of the pr ecedi ng clalns
are Wmﬁa@e,«pr differpnf and each represent a C;-C3 alkylene group or a C;-C;

hydroxyalkylene group.

12. A compound according to any one of the preceding claims, wherein Y; and Yy
are each -CO-.

13. A compound according to any one of the preceding claims, wherein Ly’ is

hydrogen or a C;-C; alkyl group and/or Ly isa Ci-C, alkyl group.

14. A compound according to any one of the preceding claims, wherein Het;
represents -O-, -NR- or -S-, wherein R'is hydrogen or C;-C; alkyl and/or Het
represents -O- or -NH-.



10

15

20

25

30

hydrogen or a Cl-C2 al kyl group and/or L4/ is a Cl-C2
al kyl group. 14. A conpound according to any one of
wo b@7pseeedi ng cl ai ms, wherein Hetl 30 represkCit/&EB2@®6/003469
-NR'- or -S-, wherein R~ i5%ydrogen or Cl1-C2 al kyl
and/or Het4 represents -0- or -NH. WD 2007/031791
PCT/ GB2006/ 003469 158 15. A conpound according to any
one? 6pmpeigdrceeidiniety 2y anerel thmmcedlng Ripiths, vhegsin Reds a Ci-

Csﬂb}{’éhu%&}‘ﬂn&gtf TOREIAL, AA G e AA A TR, Ay Al A

Hetr-A15 Atl-kpmaml ~Lr- mmtrwéx Luaaétl-wi ket ¥yt lén/ ~~A;-Het;-
Y1- 1 L1- Al L1- He A:;‘/ or
LI'AL’IAH-é( j_H@éIAl %r&eh IﬂuwhfléftﬂiAlLHetb\lm Yass' ahly g1 as

deﬁ%éé(fmza?l ng%fflﬂ-% edeﬁl aiffie of the preceding clains.

onpound “accor ng to any one of the preceding
clains wherein A represents a-(Cl-C2

16. aI K ene%\g\g{paccerlqm i }50?9 {N?émwp%g ﬁlagps,@%}e@ng,[ W;esents
a (@pC}ZlkyﬁanUf@morﬁRﬁ@d-o Y -CO-Ar -HPEO- group, in

preceding claims, wherein B represents a direct bond,
whiclgRf iiyydrogenpy CGO2 2IkyNR/ - C02-, - NR/ - S( 0) 2-

-S(O2-NR/ -, -CO, -Ne-, (Cl-C2 al kyl ene) - NR/ -,

- NK/ - CONR//- or -N\NCOCO wherein R and R// are

17.t heA csmmrmlracdmﬁf@r Bhy aAelof ﬂi@ &)@éi:@dﬁlg lReeth Ieeréith Babpfedents
provi ded_t hat en, B 1 presents a direct

2 TR O N et N N PO AR 5 Ot SA b B - e, R
d it

"C%%%%%S%aé)glﬁ;@ﬂﬁw LoIR L BF RREEHO HAUAR' PR Do the

samwlme disffemerfﬁﬁndt neprétent I@rdeogdne)r L¥: Y abkyl,cbrﬁflldede titat avhein B

R S AL, S TS, P Al

one@@g{yﬁb&glﬂgcuﬁﬁ% one of the preceding clainms, wherein
R4 is a Cl-- C5 al kyl group or a noiety -A4, -A4-A4/,

-L4- A4, -Ad-L4-A4l, -A4-Y4-PA4l or -L4-Het4-L4/

V\h A4 A4 LA Y4 def i ned
18. ok Gy pREErainety ol aiher 3erSatnd Sebpotinern R A,

are B2Gme iof giffederd Iatﬁd P@pileseﬁ\ﬂ“(ﬁ{ _€}, ﬁllkyl' m4la?<&y@1 -G h@l'olﬂk!yl Ci-
C, ha,hqallf_olfglror%aloglene Yoo ke

19. A compound according to any one of the preceding claims, wherein Ry is a C;-
Cs alkyl group or a moiety -Ay, -A4—A4/, -L4-Ay, -A4-L4-A4/ , -A4—Y4-A4/ or —L4-Het4-L4/

wherein As, A, L4, Y4 and L4/ are as defined in any one of the preceding claims.

20. A compound according to claim 1, wherein:

- R; is a Cp-Cs alkyl group or a moiety -Ay, -Li-Ay, -Ai-Ay, -Li-A-Ay/, -A;-Li-
Ay, -A1-CO-AY, -Li-A;-Het;-A/, -L,-Het;-CO-AY/, -L1-CO-Het;-Ly/, -A;-Het;-Li-A/,
-A;-L;-Het;-A or -L;-Het;-Ly/;

- A represents a -(C;-C; alkylene)-NH-, -CO-NH-, -NH-CO-, -CO-, -CO-O- or
-0O-CO group;
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A/, -Al-CO A1/, -L1-Al-Hetl-Al/, -L1-Het1-CO Al/,
-L1-CO Het 1- L1/, -Al-Heti-L1-Al/, -A-L1-Hetl-Al / or

WO bap7et7et L1/; 30 - A represents a -(Cl-C2 PCT/GB2006/003469
al kyl ene)-NH, -CONH, -NBLO, -CO, -CO0- or
-O CO group; WO 2007/031791 PCT/ GB2006/ 003469 159 B
represents -CONH, -NHCO, -NHC02-, -NH, -CO,

- - NHB spoysents -COAF, - NUHCO-, NH-O2-,aNH ) 43123 -INH-S(0);-, -S(O)z-

BN@}%M‘R@W& §’g§@{§09 | r’el:\ﬁ“I gg;é&t bagedt

bond Agrovided Adht Adhdn BR2presentila Geohbényd, Ry 3s A% -As-AGL- C4
al kyl, Cl1-C4 al koxy, Cl-C2 hal oal kyl, Ci1-C2 hal oal koxy

T oor PS@éﬁﬁmyhn and mare the sane or different and

TS RGO Gligthory, G Ao ks Mabi A Rgen:

- orm dnﬂ-mkateﬁlthhéﬁme endiffefdnt oid edcy réepredehe0 sabe or

dlf resents a phenyl yrrolldlnyl 10
- 3# &a@f up qrﬁdawiyp %eﬁr by tAs-La-Ad,
_A4m lgyJﬂxjHettﬁ1/enyl i m dazol yl, furanyl

benzo[ 1, 3] di oxo ‘anyl | plpera2|nyl benzothlazolyl

- S, Sadh dx mai¢ty dnhe pﬁmb Dn@llffereht-land represents a phenyl pyrrohdlnyl

oA A Ak RIS LI Bl

benﬁcb[mgl]dlbxélényl nsip&etinilbetdotfiaRUASS, Stdi&&dth%&@holﬁlyl 1H-

Si e unsubstituted substituent selected from

benzqffimidazol-2§3Dwnyl, sygingroryl or qomarylinyl lgwwhereln (i) when A,

LT e T T

selectCHiFroX? CHﬁK@,g-@ﬁ)z-Mi‘-S@zm /l, -CONRR | aNRﬁm R -NR-S0,-R”

dh§ Igi%y{élc? ;}kgﬁ hal aI k I\Ahb} @;%uy@%gfgt%?eé@glgsuments selected
from V&Eﬁg&zﬁhal@gen 0, M ,cleég k&% £s- dzfiﬁlo’aﬁg? é? §2 haloalkoxy,

fferent and is cyano
Ci- @H@dg@mgll@l hyidfoxgy emno amﬂ -NR| EWhm'emrXﬂlSe@@@R Ig -C@z R

or - SN oS es gy ob Mef i hastong o8-S spH R gpa 7

are theBRRB Yk dETeP&H? ahd rdpPesehttfdRsch oy U}‘ft&[kﬁ Hl’il’ﬁ&dch ged thYsame

1 or 2 unsubstitutéd substituents selected from

or dpﬁqrggt@ﬁd reprgseaty Qﬂ-@zyﬂ,ﬂ(}’l@@d@ whétohyis o@ler(cjmnwaplmay]kgrpup it is
uns%ﬁ%ecpgg Gs%g%tlﬁaéﬁ b§r1 W%s%%i@ut?@ C gxalgﬂ{}%e t§% ?8}“5,1]12&0 gen,

rent rep

Cr- @4 aﬂbﬂs’ﬁl ay hlkoiy,lcqz@ hdloaum,p@lr Cghdwdlko@l fdMtydioxy2- ony! ,
pi per.i din-2, 6-di onyl, nngg ol |ng
- each A,  moiety is the same or different an represents a phenyl, oxazolyl,

piperazinyl, triazolyl, piperidinyl, piperidin-2-onyl, piperidin-2,6-dionyl, morpholinyl,
pyrrolidinyl, pyrazolyl, isoxazolyl, cyclohexyl, thiomorpholinyl or S,S-
dioxothiomorpholinyl group which is unsubstituted or substituted by (a) a single
unsubstituted -SO,-(C;-C4 alkyl) or -SOz-NR/ R” substituent, wherein R’ and R” are the
same or different and each represent hydrogen or C;-C, alkyl and/or (b) 1 or 2
unsubstituted substituents selected from chlorine, fluorine, bromine, hydroxy, C;-C;
alkyl, C;-C; haloalkyl and C;-C; hydroxyalkyl;

- each A, moiety is the same or different and is phenyl, furanyl, imidazolyl,
pyrazolyl, pyrrolidinyl, azetidinyl, tetrahydrofuranyl, piperazinyl, piperidinyl,
pyrrolidin-2-onyl, thiadiazolyl, isothiazolyl, C5-Cs cycloalkyl, morpholinyl, thienyl,
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25 pyrrolidinyl, pyrazolyl, isoxazolyl, cyclohexyl,

t hi onor phol i nyl or S, S di oxot hi onor phol i nyl group
woki0ei031781 unsubsti tuted or substituted by (a) BCHGBI06/003469

unsubstituted -S02-(Cl-C4 #kyl) or -S02- NVR'

substituent, wherein Wand R' are the sane or

di fferent and each represent hydrogen or Cl1-C4 al kyl

pyrigdith pwirolyb)S.3- dmxozthlomwhblmylx tetralty deorysanyl, biarslyl ekatiszdyl

o gD 0 A S U B 5ot

unsrlﬂmtlaieyl -CONRR" sabeitednt chcf/f)le('bflﬂfor Qrﬂﬁsub%]uﬁigﬂﬁﬁ:bstltuents selected
pyrrolidiny

frora fuprie splorine AP Ebpa SR a By 1Co Bt o 3, Ci-C; haloalkyl
BB L LS 0 ALY s

- V\D cacio A’ Oﬁdlé’@ﬂm REEAEB0 AT AR 468 rept&RnRWhétpholinyl,

oo i ) S doro G o,
tnaiBPjrle]ISi}peﬁ&ihﬂﬂlg cHISMBsYIIdr ¢ C%\Ighéli\‘h/n ?H)tag WiHidH & %p%sﬁgl}edaor

sin unsubstit ued bstituent and/or (b)
subsztltuipd by lﬁ‘ﬁ@ﬁb@lﬁ tuubstityted sB Op-(@nCs akky]) substitent amttor (b) 1or2

. Cl- C4 .al
s B ol et PP i v P15 oy ana .-
Czﬂm]/(ﬁnlggen or Cl 4 al kyl and R represents Cl-C4 al kyl;
each A4" m)| ety is the sane or different and

- reprelsbntnd by 8 ilisrremerny|differpatinad aoniresent a Cs-63abkylepk group or

p dloxothlonnrphollnyl
aCi @%ﬁ}girb)g) iler?g%r i triazolyl, piperidinyl,

- cydlloqapmp@ﬁts hydroyetl cﬁrhﬁX]yCz @lkyl,rgouw ch is unsubstituted
;substltutail by.(a) a single unsubstituted
- -Sd“z TeprEsens & Cin2)alkelh BEUPE uent and/or (b) 1 or 2 10

T plE 0L AR P SRR SR SR Py enc

- ead{ﬁtzi_ltbpmscht&éﬂ-mrel\ﬂ{}e sane or dlfferent and represent
a Cl-C3 al kylene group or a C1-C3 hydroxyal kyl ene
group - L1' represents hydrogen or a Cl-C2 al kyl

21. 9r QUPSmpdind-ackdkding@P CREAN, Svharefnt- C2 al kyl group; -
Het1 represents -0-, -N el or -S, vvherern R~ is

- hy ddgaf2dre atiyl e@uarorzyarmmatcrdAlr Litdt14-Aiepr ederfusAr A dn-
! QAE, 1 ROBREAS ROS AL AR MR L 2R
A IAHMA, orl-Li-Net/ALY;, -Al-LI-

- A represents a -(C;-C; alkylene)-NH-, -CO-NH-, -NH-CO-, -CO-, -CO-O- or
-O-CO group;

- B represents -CO-NH-, -NH-CO-, -NH-CO»-, -NH-, -CO-, -NH-S(0),-, -(C1-C;
alkylene)-NH-, -NH-CO-NH-, -N(CH3;)-CO-, -NH-CO-CO- or a direct bond, provided
that when B represents a direct bond, R is -Ay or -Ag-A4 ;

- Ry is C1-C; alkyl;

- R is C;-C4 alkyl, C;-C, alkoxy, C;-C; haloalkyl, C;-C; haloalkoxy or halogen;
- n and m are the same or different and each represent 0 or 1;

- R4 is a C;-Cs alkyl group or a moiety -Ay, ~-Ag-A4, -La-As, -As-Ls-Ad,
-A4-CO-A{ or -L-O-Ls; |
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All, -AI-CO A", -L1-Al-Hetl1l-Al1", -L1-Hetl1l-CO A",
-LI-CO Het 1-L1", -Al-Hetl-LI-Al", -A-L1-Hetl-Al" or

WO bap7et79t L1"; A represents a -(Cl-C2 al kyl enedeEB2006/003469
-CON+, -NHCO, -CO, -CBIO or -OCOgroup; 25 - B
represents -CONH, -NHCO, -NHCO2-, -NH, -CO,
-NHS(0O 2-, -(Cl-C2 alkyl ene)-NH- -NH-CONH-

- - NEerBf: goiety injhe smneos differeat mdl@ptesbdﬂdphmwyd@ﬁdlnyl

1nd§z§§ﬁ &%891 Eﬁfo?yq %ﬁ@ﬁg@)ﬂ; 15158&%391? li Ril&n%ﬂzAw %ranyl
benﬁ)’[-l GAdiexddansy, pipdrakidylnbérathiarolyl, (S EoAhashdpENid, 1H-

30 - n and mare the sane or different and

l.ogen;
beﬂ%ﬁé]ﬂﬂ#%?le%@h&) -0y eyelopropyierigyingx ainytgraspk yhergino@owien Ai

B
seleetad firoad -GHbj- Kﬁ,y-ClOi-R heSOMRRAY, (d@NRéR nNRé@-Ré/pgmia’%mzsw”
SR AV i 5 R Lbil id ee
fronh LCBRXL, halbnze[-&, 3§, @ﬁ@ﬁﬂ%xl%r pho{hﬁ PkX/ 1-02 haloalkoxy,

benzot hi azol yl ;" S, S- di’oxo- th/le
Ci-Gddugxapikyl, dhardrﬂxyzc(}@npam&] y\&h@rplmdﬁwls 602R/// -NR'- co -R"

or -SSR G iR ety SE APl P i ) B el Rama R/

are thie @Q‘ni cl)ﬂﬂﬁfgg%it uﬁwfefpgeggmtr@ﬂfdg@ﬁ gi(r]c\:llxﬁRh]ﬁ@l ﬁﬂh &defl lR/// is the same

or diffgrent gpd rﬁﬂereseaﬁdﬁl -@olkyl eng G)-veiEnah kig |o)hqu1aR 2 pl@nﬁl/ gypup it is

sy oIBR8 5L o
C;-Gallod) Ry C, alﬁdxscmr@mmaumml Cﬁiai@kdkychhﬂhydidxyj

hyd nd -NR'R', wherein X1 is -
T %ﬁgc r@élf?tlos &e samgg or flyfferept a@%%@@r%zn@phﬁ@vlswold}
pipeZiyR) kol 90 lineRafnyf Dbl At pioATt T d Ay iifunt,
pyrraliginyl, gmzelab hsoRazalgl, cjnéolmmb thiemorphbliryleniS,%nd

X d wh t
ol TR BRGRo Gy o Tk i fStbttve Pen sk ustatel 6 pbaleoy
unsﬁbsﬁfutéﬂ -lSU)éL(C%tGJaﬂiy@ﬂsu%Mﬁﬁ&ﬂttaH@/@I' &) %Qir@cﬁrﬁgbgtft&% substltuents
hal ogen, £ koxy, Cl-C2 hal oal kyl

selegted @th@ﬂ@mm 8%9nma rmmsdawlroxmsca Ceaﬂ*f}’l,ﬂlrcnbaleally})’/llagd Ci-
e L T er azi nyl - tr1 acol y1 \ pi perid oyl

- pi pech AU; mozZetpitythe ssher didfernParfet-id pBEN,, fufii ) haldanylll,
pyrazolyl, tetrahydrofuranyl, piperazinyl, piperidinyl, pyrrolidin-2-onyl, thiadiazolyl,
isothiazolyl, C3-Cs cycloalkyl, morpholinyl, thienyl, pyridyl, pyrrolyl, S,S-dioxo-
thiomopholinyl, tetrahydropyranyl, thiazolyl, oxadiazolyl or indazolyl group, each A4
moiety being unsubstituted or substituted by (a) a single unsubstitued -CONR'R”
substituent and/or (b) 1 or 2 unsubstituted substituents selected from fluorine, chlorine,
bromine, -NR’ 2 » C1-C4 alkyl, C;-C; alkoxy, C;-C; haloalkyl and cyano, wherein R'is
hydrogen or C;-C, alkyl and R” represents C;-Cy4 alkyl;

- each A,/ moiety is the same or different and represents a morpholinyl,
isoxazolyl, pyrrolidinyl, S,S-dioxothiomorpholinyl, 2,6-dioxo-piperidinyl, triazolyl,
piperidinyl, cyclopropyl or cyclohexyl group group which is unsubstituted or substituted



10

15

20

25

30

pyrrolidinyl, pyrazolyl, isoxazolyl, cyclohexyl,
t hi onor phol i nyl or S, S- di oxot hi onor phol i nyl group
woki0ck31781 unsubstituted or substituted by (a) BCEHGBI06/003469
unsubstituted -S02-(Cl-C4 ®WXyl) substituent and/or
(b) 1 or 2 unsubstituted substituents 20 selected from
chlorine, fluorine, brom ne, hydroxy, Cl-C2 alkyl,
by Icgr @nﬂﬂh$tﬁﬂﬂeﬂyubsélﬁtﬁnﬁﬁelmdm dﬂynhég;ﬂupnnaého%e Ci-Cs

Fg| ame or different and is phenyl,
alk rgp{ldﬁa g%’;olyl pyrazol yl , tetrahydropuranyl

- pi mﬁlﬁll ad Ly ﬂbﬂ%daﬁiefdﬂdiffﬁmtfaﬁhlr rBs'eﬁt QGB{JG3 alkylene group or
t hi adj azol yI i sothiazolyl, C3- cycl oal kyl ,
a Cyil Byslsprymmfiiyl erterﬁr@niyl pyr| dyI pyrrolyl, S, S- di oxo 25

- thio thlazolyl,
oxa{“ni% E%I?@M*{dm%%f ggé}x{é%ch A4 noiety being
- uniumprdsemed@mzsbﬂmgrdumadi by ~~~vy g (a) a si ngI e
unsubgﬁsl tued - CONK R substituent and/ of
Uns ubSeh CERTER N st NR ek -S-suiEen &) 15\‘h>€§’ﬁ98qﬂ@érq r%z alkyl
chlorine, bromne, -Nee, CL-4 al kyl, Cl-C2 al koxy,
Cl- C2 hal oal kyl and cyano, wherein R~ is hydrogen or
22. C1-Acdompéayid awnetdRg to efrireSewhsreIR CA, B, ly i, R30Ar, Aggdh, A,

L, Gl S 5 A58 B i gl SR S0P
unsihsBtuiddxuBERIRE BYA! drYiinsubstifined SiRtiRERe rsél@ét@&' brom chlorine,

triazolyl, (ﬁ_ﬁperl di nyl, cycl opropyl or cycl ohexyl
fluoging, hsorsinsw By dkBK B 101762 allkiduBsEh hatoallylamdtise: hyd;ro:exalm and

o €00 S HREO0R GBI 52 Moy sy

C;-@4 albyli ne, brom ne, Cl1-C2 alkyl and Cl-C2 hal oal kyl ;
each L1 and L4 are the sane or different and represent
a Cl-C3 al kyl ene group or a Cl1-C3 hydroxyal kyl ene
gr | As-
23. 3 Certequid doch BRI B an Y SRERSindl SAmEuRloNg, o
Li-Aépresents -0-, -NR'- or -S-, wherein R is hydrogen
or Cl-C2 alkyl. 22. A corrpound according to claiml1,
wherein R1, A, B. n, in. R4, Al, All, A4, A41, 10 L1,

24. L4, A bdnhpoulsfd acé‘é’iﬁldgﬁb blatth ©32%helefn Aed p'hQn}ql Bj 1@”—@%1? and A’ is

provi ded that each Ali noiety is unsubstituted
a meypheling ernsperagingl grpupwhich dbwnsubsiitetdd supbistituteihysa -S(0),-

sel e chlorine, fluorine, brom ne, hydroxy,
@ %‘i-a@‘gbaﬁq‘f%étﬁ? 1-C2 hal oal kyl and C1-C2 hydroxyal kyi ,
and

25. A compound according to claim 24, wherein when A, is a piperazinyl group it is

a moiety

—N N-R
—/

wherein R is -SO,-(C;-C4 alkyl).

26. A compound according to any one of claims 23 to 25, wherein Ry is -A4 or -As-

Ls-Ad.
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R2 is C1-C4 al kyl, Cl1-C4 al koxy, Cl-C2 hal oal kyl ,

Cl-C2 hal oal kyl or halogen and R3 is Cl1-C4 al kyl. 15
w@307M310enpound accordi ng to any one of the prECEEHR2006903469

clainms wherein RL is -Al- L83 Al1~. 24. A conpound

according to claim23, wherein Al is phenyl, L1 is

-CH2- and Al is 20 a norpholino or piperazinyl group
27.whi teompound assrding toclaivy 26 whordin whe Roys A4 usc(cg s

uhsty truent . np d L N
eyelfells dngior Yhin RSkl A g phdT SRS M AR ALt i ot
is a noiety 25 /-\ -NN R\/\herelans-SOZ(Clc4

al kyl). 30 26. A co according to any one of
clainmse 23 to 25, whefein\R4 is -A4 or -Ad- | L4-A4 .

WD 2007/ 031791 PEFHB2006/M083t69-(C1§3B7. A conpound

according to claim?2yg, erein when R4 is Ad it is
C3-C6 cycl oal kyI and/or when R4 is -Ad4-L4-A4", A4 is
phenyl, L4 |s - - and Ad'. is a group -N

NS 5
2. one@%fﬁl%a. x ?‘%%to g S SRS PERHRNA 0%
and/er B NHNEDCOUHNH-; NH-CO- @-COOMHNH- . 29 A bi phenyl
derivative of the formula (1), as defined in any

preceding claim or a 10 pharmaceutically acceptabl e

29 S aI A b‘iﬁl?eh?péenvﬁﬁ{}e MYES T(f] f nyz{]m(; bs B fiddagn QH?B{éﬁg&P% or a

307 Use of erivative o
pha(fmyceuasalb,edqccmdblc ﬁalaﬂytraoﬁefonﬁle tleatinmemt ¢f the du@@n oo ammal body.
pharmaceutically acceptable salt thereof, in the
manuf acture of a nedicanent for use in treating or

30.al 1 evd étd BighdisY derivative of the formula (I), as defined in any one of claims 1
to 28, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament

for use in treating or alleviating HCV.

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 pharmaceutical acceptable diluent or carrier.

32. A pharmaceutical composition according to claim 28, which further comprises

interferon and/or ribavirin.

33. A product containing:
a. biphenyl derivative of formula (I), as defined in any one of claims 1 to
28, or a pharmaceutically acceptable salt thereof;
b. interferon and/or ribavirin; and
C. a pharmaceutical acceptable carrier or diluent;
for simultaneous separate or sequential use in the treatment of the human

or animal body.



15 31. A pharnmaceutical conposition conprising a

bi phenyl derivative of fornmula (1), as defined in any
woer@7o0817¢1 ains 1 to 28, or a pharnmaceutical |y PCT/GB2006/003469

acceptabl e salt thereof, a pharmaceutica

acceptable diluent or carrier. 20 32. A pharmaceutica

conposi tion according to claim28, which further .

34 conpmiethod ofiallewieting amtirydingction g pationt, v@gch mepioddgmiprises
Lol no . i . i ' of f

oo i it B0 SR U 4 Bl Ayl B vt
as defiasdrimcmytone aff tiimet ap2 ok & phaniactiitaiphccebtable salt thereof,

interferon and/or ribavirin; and c. a pharnaceutica

acceptable carrier or diluent; for simultaneous

separate or sequential use in the treatnent of the

human or ani mal body. 30 WO 2007/031791

PCT/ GB2006/ 003469 164 34 A nethod of alleviating an

HCV infection in a patient, which nmethod conprises

adm nistering to said patient an effective anount of a

bi phenyl derivative of fornmula (1), as defined in any

one of clainms 1 to 28, or a pharmaceutically

acceptabl e salt thereof.



