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LI PI D LONERI NG AGENTS The present invention is concerned with novel polyary
| car boxam des having 5 apolipoprotein B inhibiting activity andqa 2005
concomtant lipid lowering activity. The invention further rela yAB

met hods for pyeRAssNg such conpounds, pharmaceutical conposhdol M
conprising said conpounds as well as the use of said conpounds as a
medicine for the treatnent of hyperlipidema, obesily and type II

di abet es. 10 BAGKIXABNDCAREMIAMINASNISERJIOBSIIPYD LEWMHERINGAGENDE a nyri ad
of serious health problens |ike the adult 48 onset of diabetes and heart
di sease. In addition, the loss of weight is getting an obsession anpbng an
i ncreasing proportion of the human popul ation. 15 The causal relationship

bet ween hyper chHegsesin® irﬁ@htﬁm l@aéﬁdemdda.mhmdvbpﬁol ASRBbENMEeshdihg ncr eased
pl asma congent r@tlons oé ch ﬁ E)/ te| ns " (hereinafter referred as
LDL) and ver y2RQYRPRIBRIY B jphily wﬂ@pﬁ": 14 "WQ farﬁ'éf'ﬁ“él‘ower"égé‘l;?‘@d e vLDL), and
prenat ur e at hiavetioh arrther mlaiédimhemaﬂﬁioam@bﬁmgiéuchdjo &ﬁdé S now widely
recogni zed. are 2 sent ILP/SPaval | abl e

ru
for the- & rear RiTeGuRg)somer R e o erig sekisbrngines oz bebay be
managenent of sdiy pempdunds esaanedicine e thei treatraemtcbf Spspiisidenial oiedfgad such as
chol estyram ntg @p(a {egstl pol, fibric acid derivatives such as bezafi brate,
clofibrate, f R 5F ) cloflbrate and genfibrozil, nicotinic acid and
chol esteréﬂl synt hesi s inhibitors such as HVG Co-enzyne- A reduct ase
i nhi bitors. TBACKGROMNEWGE JiHEN -u\ﬂs nistration (a granul ar f‘m to be

di spersed |0 WaiRisitps thOEAREDS athyid ho@@zoﬁ?ﬁe%ﬁi%?l@ﬁfﬁk&ftﬁf @8

(gastro-intestinal ‘di sconfort const | e aci d sequestrant

resins const i M§eECS rﬁ’éﬂbﬁfescﬂ”eﬁl\ﬁ?éﬂl&seaﬁﬁ B ﬁ@d"’% the laes ohMgightdsoetieniee a

noder at e decr@ressigriaménd an Rbfdhsiah pkdabrtréh@lfm?etmnﬁan dpﬁmsm in
hypertr|g cerl ow | evels tend to 30

i ncr ease) Tg\etcﬁﬂff’é %tléoﬁ'ﬁﬁt"'P)Pegoee\ep%é'B‘?rg?%{?gﬁm}/eé‘?ﬁ*qu“ bhtatge- ef fect s

i ncl udi ng poasend;lataﬁ with mfeamdbmsmae:pnqmmetubnsof rcixatiem lipbgragashe,

I nsomi a, pai S. | ar nmuscl e
groups, i rrpot(ﬂg}éknaﬁéﬁggrﬁh%%dyggﬁgw Oﬂ%fn% ?%o&ns i %ﬁ‘:ﬂ is a potent
l'i pi d | oweri rigiesigeas VLB [anit rﬁgematnreaaﬂl@osqlﬁrws/@d@'ormsuevaatrulaDL chol est er ol
(and even 45 0% MRER SESH ant resin)
but with a hlag',%a?nf:éf WAPRiaaly recsy 'ZQ@QM&BB%’%&&?%%M BT 11 00036
troubl eso® JieRendy pyalipble fen the kgatment ¢idyaeripidemias DaeasAirisipriyaessditerat or v

action, the management of hyperlipidemia include bile acid sequestrant resins such as

cholestyramine and colestipol, fibric acid derivatives such as bezafibrate,
clofibrate, fenofibrate, ciprofibrate and gemfibrozil, nicotinic acid and cholesterol
synthesis inhibitors such as HMG Co-enzyme-A reductase inhibitors. The

25 inconvenience of administration (a granular form to be dispersed in water or
orange juice) and the major side-effects (gastro-intestinal discomfort and
constipation) of bile acid sequestrant resins constitute major drawbacks. Fibric
acid derivatives induce a moderate decrease (by 5 to 25%) of LDL cholesterol
(except in hypertriglyceridemic patients in whom initially low levels tend to

30 increase) and, although usually well tolerated, suffer from side-efiects inciuding
potentiation of warfarine, pruritus, fatigue, headache, insomnia, painful
reversible myopathy and stiffness in large muscle groups, impotency and
impaired renal function. Nicotinic acid is a potent lipid lowering agent resulting
in a 15 to 40% decrease in LDL cholesterol (and even 45 1o 60% when

35 combined with a bile acid sequestrant resin) but with a high incidence of
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such as headache, flushing, palpitations, tachychardia and occasi onal
syncopes, as well as other side-effects such as gastro-intestinal

di sconfort, hyperucem a and inpairnment of glucose tolerance. Anoqp4hﬂ§2m5
famly of HMG 5 Co-enzyne- A reductase inhibitors, |ovastatin and
simvastatin are both inactive prodrugs containing a lactone ring which is
hydrol yzed i WOOH¥S)i ver to formthe corresponding acti Ve¥PUPBHy- aci d
derivative. Inducing a reduction of LDL cholesterol by 35 to 45% they are

general 1y, veljoubRbShALAH bl bt B8 HERCSrcoblicfiaRlslsipaichect o

However there s ns a nee a ents with
i nproved ef f isuckas headatheflusking, ralpitationst Mhquetdhaandmaslm the above

ment i oned drusgﬁ?op ok 2 e 49%9&%0%'@3@0% ickal Bhadahibli geERhBHes of high

nol ecul ar wei rom | er ol gﬁ yceri
phosphol i pi deamdempcﬂndpmpam@t négluccrse\ielempen‘\ntqraéee najlly of ?‘kb-ﬂﬁjr ot ei ns

that diffey Ahgn%fﬂpé&ukfae mﬂfbneHsPIb%tfﬂiﬁdanrd'%ﬁnv]aéta‘hb{B?e Bdth @Rkl opr ot ei n,

al | haV|ng the|r rrginin I ver and/or the intestine, have been

defined accormipdrags eontaieing adrsiasierripomdichre Rydrplyeeddy theiver iederm Mef ugat i on) .

They include c%ﬁbspo%la%,ach\ﬂ;t F@?Jaéﬁi‘i‘ieﬂ@a}ﬁetlﬁdudlr@cﬁ)feﬁbﬁldhﬁsf Lobber ei naf ter
referred as IDL@ denS|ty goprotetlhwsi le?rel nafte refgrred as HDL)

and chyl oni crBR S"e"i‘é Ra iR fo R thenars 98RR GVt ROWaSiEeNEen 20

i dentified. \&E?hnor\étﬂe@ﬁebﬁ Hewdvet Brdutiltrdeaihi ¥ epedifod newnipiailteering
apollpopr{)teln B p’é‘he einatter. referred

2B whi ontl r aRepa el asven Bl 2e iR AR me dREREE R e a0 e 1o 1

al so t he nmai rmbpvementionedaimqmsnent of LDL. increased LDL chol esterol in

serum due to g’Ya%W{%Br%ﬁmcs arg @a%?%hﬁ?%%%nﬁ%x@?@ﬂ Hig oleBulGAYS: i y related

to at heroscl erosi s trast rote| ns ere| nafter
referred as Hpmed figm temda:@h@faﬂwohﬁmmcswﬁ @h@moth) aﬁ‘é@@"'&’oﬂ 8%t i ve

effect and arﬁvé.ﬁaefasés\ésepfﬁoelo@é.@&mm (9|ﬁertiﬁ'ﬂlerﬂr§ﬂbrﬁlfn@¥hpﬁi§bﬁ6%é’ hear t
di sease. The HDL/ LDL ratio |? hus a_ conveni t met h q'b‘?f ?sses& ng the
3 e ang{qf th ipfesp

at her ogent pieRi@pairogfotep, 'r‘iﬁ?"(?géﬂf’é’lo”g'”d!‘ The two
i sof orms  of rapebeqpidipke atcdrdip®lo tBeir apaitp{a8nemdregly B- 100, are

t ant taR d
booause | ¢ agapari e than . DLOE (AGReRR géﬁi%ﬁgﬁﬁgheﬁ%u%aﬁ‘édecyl
sul f ate- pol(yerengttenreieded gelRL,), high gmthémpzednbwerwmmr@ewmm n humans.
Apo B- 48 'Sﬂtﬂ_ﬁ%ﬁé%%o%ﬁb&hﬁerﬁﬁésm &a&hahwngs prefenslolaghef ore has

an obligator nestlna asor dietary fats. Apo

B- 100, V\/rﬂoch! eptifedy ¥ LRhRVDIGDiS WEM/%GBQ)EVQPGW EPHainDIRIBORolRBed in t he
liver in humgpsreinh8errB@Hbd QQAB@JBE]td?fﬁefg;baé Beghsatian tb BBIC WweichaanefortsVLDL. LDL,

e o b i ARG 1, B A Ry ot 201
component of LDL. Increased LDL-cholesterol in serum, due to oversynthesis
or decreased metabolism, is causally related to atherosclerosis. In contrast high

25  density lipoproteins (hereinafter referred as HDL), which contain apolipoprotein
A1, have a protective effect and are inversely correlated with the risk of a
coronary heart disease. The HDL/LDL ratio is thus a convenient method of
assessing the atherogenic potential of an individual's plasma lipid proﬁie.'

The two isoforms of apolipoprotein (apo) B, apo B-48 and apo B-100, are

30  important proteins in human lipoprotein metabolism. Apo B-48, sc named
because it appears to be about 48% the size of apo B-100 on sodium dodecyl
sulfate-polyacrylamide gels, is synthesized by the intestine in humans. Apo B-
48 is necessary for the assembly of chylomicrons and therefore has an
obligatory role in the intestinal absorption of dietary fats. Apo B-100, which is
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of LDL. Elevated concentrations of apo B-100 and LDL chol esterol in plasm
5 are recogni zed risk factors for devel opi ng at heroscl erotic corofdrMAR 2605

artery disease. A large nunber of genetic and acquired di seases can result
in hyperlipidem a. They can be classified into primary and secondary

hyper i pi demg shahfs. The nost common causes of the Sejﬂ%ﬁ%ﬁzg
hyperli pidem as are diabetes nellitus, al cohol abuse, drugs

hypot hyroi dism chronic renal failure, nephrotic syndronme, cholestasis
and bul i m a. piodosedyin theyljver ini pindme] iasequited éorahs syritesis anbiagedetioredf | nt o

common hyper er.oi ' famli C I ped.h rlipLdaema, famli al
hyper chol est e‘r?glﬁllag_ﬁl_a,(vﬂ}cﬁ%?g%{n aﬁ?ﬁ’ﬁ%ﬂ"?h\%@'g%sgerg 'r&%é))'ﬁ%wig%rg%aaéﬁi a syndrone
and fam lial metabelicrotdudis bl dbli. dpe - 00 iMvirtuaihoimelonlyprgenaenpdaentr ansf er
protein (herej t f PR 0 transport
of triglyceri Jgg_ éhgfeg%%dgébg&gﬁﬁ%ﬁgfdjrapg? 16@:%%’?1%@?#@4%&@3% | pi ds such
as phosphat i argiretugnized risk factons fod dessiapingatberostigrolic @ranary atteryl ., Nat ur e
(1993) 365: 654that the defect causing 20 abetalipoproteinemia is in the
MIP gene. This indicates that MIP is required for the synthesis of Apo

B- cont ai ni ng | if%@paeorunes of genetig and/aexuired iisepsesceangesultino LDL. It therefore

foll ows that b & A . of VLDL and LDL,
t her eby | omerlﬂlbgp@_‘ea\?wg T@Fy\e/%hwa%%tﬁéagwglﬁéﬁ%fgﬁd%ﬁ% glyceride in
humans. MTP i WPREAPIdSMIc slalge. The mopigamrpeycauseeshigisasendailent 25

applicati oo NeypedipRemidedde ARbeted MUMnRD ARBROBLUM RinigahhipiotiffsidiBal onging to
the class of ol.é/(%é%lfcgr boxam cg.es have al sge been r%te I n U S Patent
No. 5,760, 248"YY allwe; nPARERYS BYHBRAE CIESIRESANITHERE- RAMANS:  he goal s
of the presentypenip@amiasrhave also beroviagsfiahiniog@ronadhyipehblesieroladmia, pat i ent s
suffering fr ' of p.al le A i all or LY., 30

at her oscl er og@gﬂgﬁ%%n%?eecr r@@ﬁ’gﬁﬁg ?@'af fag'ﬁ;'% Pg§$@§oﬁ%§%%g'ﬁ'aa?%®%\t ated to

at her o- scl ertypedipidgemia, shylbricienaeria syedromedirsldamial hypei- pher al  vascul ar

di sease apd Gar&huabmpascul ar disease. Another goal of the present
invention Is t0 cause regression of atherosclerosis and inhibit its
clinical consedfigreesal iglyqeride fransfer prafsindhereinafighigfarsamsMIR)is3 0 4 MAR
20U5 WO 02/ 206RHn RETAERE o926 ofifie SHIECARGEOFI&Rér Bye present

' ti is based th X t ed t hat f I

pol yar y1 car bLARIAIES RoRBEOE Coaes RPHE-EoRepli, L Haroe Rkl <. i . c.
i s able to seyddBhawplst ab) Haterd\THBNBE5:88 that Wed dedbetichesignt wal | i n mammal s,
and 1S 5 ber loflifoftoiidMi 9 e §8Ie TR iRalREL fhlfivpieMRlied O the

treatnment o
for the synthesis of Apo B-containing lipoproteins such as VLDL, the precursor

to LDL. it therefore follows that an MTP inhibitor would inhibit the synthesis of
VLDL and LDL, thereby lowering levels of VLDL, LDL, cholesterol and
triglyceride in humans. MTP inhibitors have been reported in Canadian patent
25 application No. 2,091,102 and in WO 96/26205. MTP inhibitors belonging to the
class of polyarylcarboxamides have also been reported in U.S.Patent No.
5,760,246 as well as in WO-96/40640 and WO-98/27979.
One of the gbals of the present invention is to provide an improved treatment
for patients suffering from obesity or atherosclerosis, especially coronary
30 atherosclerosis and more generally from disorders which are related to athero-
sclerosis, such as ischaemic heart disease, peripheral vascular disease and
cerebral vascular disease. Ancther goat of the present invention is to cause
regression of atherosclerosis and inhibit its clinical consequences, particularly
morbidity and moriality.



hyperlipi dem a. The present invention additionally provides several nethods
for preparing such polyaryl carboxam de conpounds, as well as

phar maceutical conpositions including such conpounds. Furthernore,( &MaR 005
i nvention provides a certain nunber of novel conpounds which are useful
internediates for the 10 preparation of the therapeutically active

pol yaryl car BUx&f#P¥e conpounds, as well as nethods for BsFEBH®PRE such
internediates. Finally, the invention provides a nethod of treatnment of a
condi tion Sebﬁﬁﬁﬁﬂ?@ﬂ'ﬂﬁéﬁl r{éﬁﬁbﬂr 0Si S, pancreatitis, obesity,

‘hyper chol est ero eri dem a, hyperlipidema, diabetes and
type || di abet Bag preseprimintion iadasad mtbewngchres! igeeyery that ia@@l‘dﬁ@f active

| | b | THE
PRV o T SO pOabRARNAfE SofpIHIER: st S SLEFERPEIHIGH, (E
pol yar yl car bisxehig @esele@bv\qubindsM‘éP at GeneMehol thy QQUNE(“F@W‘T‘ﬂé addki des, the
phar n'aceulf»l Ciﬂel'éf Frﬁg?ﬂ\deca%g@hfé £ i%@ﬁ!%ﬁuear%inéb,h%r theltRiafRehem cal ly

i soneric forns t ere wherein - is selected from (CH2)" vvhereln n
is 1to 3, ChcHRema thepesent mventm aﬂél*lp@li})fﬁ%éﬁevqialmteoqsf&f - X
represents Opre Q:thwlﬂﬁ xar%b’%on@ﬁﬁis wallﬁépﬁ’arﬁiabﬁﬁfcabond - X2
and X3 are eac nde endent sel ect ed

CH, N and 2 rbon atom
30 - RLis hw%@%twnawn%' wzw?maowda eHBYS: %"U?fa'%%ﬁ‘" EPO1/ 09926
- A I|S anc@fﬁkﬂ‘ﬁﬁMBeﬂdfm@vaebmpétﬁﬁsthmEméleﬁkyfhl mtBﬁJ}idtﬁalheéf?mme pyr: d: nyl ,
razin rim [i azo
D ool 10 Pelepatzpg bl e Bidaedty oo iAo B mpoppbdlg 20 vl
t hi enyl, opt welhas hyethoslllbmtprepanegiswhtltmunemaiestﬁm!lmhsmsmtlmuents 5- Are
I s an aromat gr%virdbgg n?cﬁh&%ﬁ%& rﬁé}mof)é]ggl?ﬂmonr@%fetaq}oﬂpéﬁherogéq{afo@lsnyl

pyrazi nyl , zoly I ' m dazol yl,
pyrazol yl, paancaqaimy|obes@obmﬁmeﬁteroler@i@abm@rfﬁgiyw&dpmw| furanyl and

thienyl, optj Id.démél{h&éétééﬁr@dyﬁ@ if Eia@é\@s &mngﬁgh&\hmtm substituents; -
each R2 and i S I ndepen entlé’ sel ected from Cl1-4al ?%E@f 14a| kyl oxy,
‘ec

hal o, 16°t r PErAREHTREY ﬁ&}tf"e Pohva @ﬁquaztam@ema@aa%‘&ﬁtm ted from
Cl. 4al kyi, Cl-4 al kyloxy, halo, hydroxy, nercapto, cyano, nitro, Cl-4

allyl thl o or ooyl BELhabhih oA H dnyeidid kvl an no and d

The present invention relates to a family of novel polyarylcarboxamide

(H4)p3
(Hz)p"
0

\
B_O_A_X]\ \ / )‘\‘ o,
(Ralp2

compounds of formula (I)
20

the N-oxides, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein
25 - Zis selected from (CHz), wherein nis 1 to 3, CH,CH;O and OCH2CHg;
Z2 is (CHz)m wherein mis 1 or 2; 7
- Xyrepresents O, CHz , CO, NH, CH,Q, OCH,, CH,S, SCH; or a direct bond,
- Xz and X3 are each independently selected from CH, Nand a sp? carbon
atom;
30 - Ryis hydrogen or Cy.salkyl;



- p' and p2 are each 0 to 2; 15 - p3is Oto 3; - X1 and R4 taken together
with the aromatic rings Art and Ar2 to which they are attached may form a
fluoren-1-yl or a fluoren-4-yi group; - A represents a Cl-6al kanedi Y0 4 MAR 2005
substituted with one or two groups selected fromaryl, heteroaryl and

C3- 10cycl oal Wlozai when X3 is CH A nmay al so 20 repr esgh@ofods09en atom
substituted with hydrogen, Cl-10al kyl, aryl, heteroaryl, arylCl-10allryl,
het eroaryl C-10oal kyl or C3-1o cycloal kyl; - B represents hydrogen;

C, _, oal kyl ; ar yArdf aparendigifg S@!@@teddpftfm phenyl, yapitodaenyl tpyrididyini t h a gr oup

lected f h t | kyl
GG ool 1y RSP SRYf ush, HI Bfiy BeEB pipdl V
Cl., oal kyl am nHH%Hobﬂ) t »aw @qa(zrem pwmlywumnwmnd&mamyhm}mnamry| Cl. 1Qal kyl ;

het er oar yl Cl- éﬁ’l@dn&l(éd W|ﬂC§neIQPM%|F%Q8u5¥ﬁtuent§0| yhal oCl. 6al kyl ; C3.6
al kenyl ; -6 al 71 d R7 each independently

represent hydro ris a@fm%l&|rw9|seieaﬁe¢|from pheiwt, spphaienybawridiopt i onal | y
substituted wit brﬁzﬁﬁl%{ﬁwﬁ@ih@ éﬁi@aflhﬁ%%ﬁ tngﬂalﬁyﬁﬂgmlglpﬁafdlﬁyl OXy.

am no, C, -loalk 1. 10a

Cl. loal kyl t hi o, Y“'%@Ypdﬁﬂ ’W B%CHY'bB\ﬁSPaY' Awanyl @nd thienyb AIokgnaligni nocar bony!
aryl C1_10al kyl , sumﬁmwdm’a twoal thyde R, Substhlents! oal kyl ,

C7. 10pol | oal k C | k I | k |, f d
R Sy LM M W I R L T
wher ei n R8 and ®RfAuorakethyt;oget her with the nitrogen atomto which they are
attached may fo cl adj, cal :

represents CI 165%%%m%eé€ﬁdéﬁu%§$%¢]8é‘f} (a/édﬁlkﬁ M‘Qﬂ haE’uB%‘frPﬂJt ed wit h
a group sel ect@éfqﬂpmmoonltrgy@ﬂalkymm oopolytihmdsgdkﬁmmam no,

Cl_, Oal kyl am nog fhintitd add Y, Cl. 10acyl, C1. 10al kyl thi o,
Cl. 10a| kyl am nocgrag(g y‘ a?]d @td(ééa(?‘ga'ﬁﬁyl ) am nocar bonyl ; aryl Cl1_i Oal kyl ;

het er oaryl C1. 10%I‘?&¢Ip ar@gaqfd@;gpcg oal kyl ; C7.10 pol ycycl oal kyl ;

pol yhal oQs. 6al kylis 0€83B al kenyl ; C3. gal kynyl ; or fused

benzo- C3_s$cycl g)?l kyl . Unl ess otherw se stat ed, as_ used_in the foregoing
definitions an %&bﬁht&f‘?%methfowﬁh Hel asomatioings Ar banchAR taahish they or o, br on

and iodo; - Cl- aialahabhedﬂf\ayﬁman%tfruar@h{.y@ag fRbARRGAG&Gpai n saturated
hydr ocar bon radjcal s p Y carbon atons such as, for exanpl e,
methy ! etnyl BT G S bRYER AR e O PR pARCed
1, 1- di met hyl et hiygm a_n,di hetezodrilkeay Cmc@i’cloaawkwwnea XFREOH, A@namwde Cl_4al kyl
(2 e e AmDCV SRR YA 40 DBl iy AR AELSSGRIELSR! Pevino S o7 6
di met hyl pr opyl hqﬁerﬁesyy aryiIGupalinthyetrroaryiC,. malkyl or C:Ho cycloalkyl;
- B represents hydrogen; Cy.jalkyl; aryl or heteroaryl each optionally
substituted with a group selected from halo, cyano, nitro, Ci.salkyloxy,
amino, Cy.jpalkylamine, di(C-joalkyl)amino, Ci.ipacyl, Cy.10alkyithio,
25 Ci0alkoxycarbonyl, Cy.soalkylaminocarbonyl and
di{C1.ypalkyl)aminocarbonyl; arylCy.qealky}; heteroaryl Ci.joalkyl;
Csocycloalkyt; polyhaloC.galkyl; Cs.q alkenyl; Cagalkynyl; NRgR7: or ORs;
- Rs and Ry each independently represent hydrogen, Cy.1oalkyl, ary! or
heteroaryl each optionally substituted with a group selected from halo,
30 cyano, Cy.4 alkyloxy, aming, Cy_sealkylamino, di(Cy.ipalkyl)amino, Cq_jpacyl,
Ci.10alkyithio, Cq.jeatkylaminocarbonyl and di(C+.10alkyl)aminocarbonyl;
arylCi.10alkyl, heteroarylCy.1palkyl, Ca.iocycloalkyl, Co.1opolycycloalkyt,
polyhaloCs.galkyl, Cs salkenyl, Cagalkynyl, fused benzo-Csecycloalkyl, and



met hyl pentyl and the like; - Cl1_10al kyl is meant to include Cl-6al kyl (as
her ei nabove defined) and the higher honol ogues thereof having 7 to 10
carbon atons, such as for 20 instance heptyl, ethyihexyl, octyl, anNARZWS
decyl and the like; - C3.10cycloal kyl is generic to cyclopropyl,

cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl
-and cycl odedy}822030ho| yhal oCl1. 6al kyl is defined as pol yP&I&EUH8L2Ft ut ed

Cl. 6al kyl, in particular Cl.6alkyl (as herei nabove defined) substituted

i th h
I 2 X0 T3 MRS bR oo PP MBI s b BT
and pol yar or natattaclgadmmsfosmarﬂﬂssaphamyIhetarocycla:phd:llbﬂijamiyl optionally

substituted w tFp r&ﬂgsén?s &h g‘?‘gs&ﬁﬁéﬂ te%%gr@ f%gqg?tf(&??@e%g@ggyl%hsael ect ed

fromnitro, azido, cycloal kyl ,
Cl1. 4al kyl oxy, wwieﬂ@td feeth kglo, C)@tmpnmro fonpdkylory, anineCl;.6akkegminem no; -

heteroaryls is qﬁbl i r;aq,mﬂgr@m gox eg(pﬂggrcg%am%ﬁocgm Spguch as  those

i ncl udi ng one or o t er oat fromnit en xygen, sul fur
and phosphor us,3{Cmplykarinpearbenyt imtiiGurbaliogyheteroarylCyopl¥i ni dinyl, 6 0 4 MAR

2005 WO 02/ 24543’52§§£f 65%4%%%%8&@3&@%@@4&0 SliREL Pitkenyt;t 1 azol yl

I m dazolyl, pyra , zol y oxazol yI pyrrol yl,
furanyl , t hi enﬁ“@ﬁﬂ'ﬂ WéquPQE‘-’"#Qn‘EH?M‘F?@% p055| ble isomeric forns

thereof; - CBnrak bm@mbe ﬁ@fédn%uﬁdlﬁﬂmbre@ﬂﬁ\g hiefmediednaheidindiedr ocar bon
radi cal S con(t!g’il g ne ﬂoubl Ibo d and Havdl ng from3 to 6 carbon atons
such as, Yfor !&’Hﬁp ners B HYYBNY IO O RORRAESHYIY: 2- but enyl , 2- pent enyl ,

3- pent enyI - SOIHthyldeRIaMIargW ancBbrahﬁjeequhlam 2iuhnated hydroeardort ragicalske; -

C3- 6al kynyl I [ radi cal s

cont ai ni ng one trpgf’eﬁbﬁ%ﬁg&r{ﬁgopm%wgg f@h;t@( gréy#' g’ gﬁ'grrs such as, for
10 exanpl e, 2- prapymiutyl3t-mgthyiethyl, Z-methyibiapyhn i ;dinetbathyhaid tha ik nt ynyI

3-methyl - 2- bub’@é’l‘(yl is ﬁe&ﬁ’fﬂﬁ%'ude%ﬁbﬁwm@ hetdlfatdye dlaftr{@%[) and féscycl oal kenyl
deflnes.cgcllc drocarbon radi cal s_contai ni ng one doubl e bond and havi ng

from4 td>8 ca r berpaigouasihersst having 5e9(aﬁ1'i51“é°” AYRE.GWEE 88V INSBNCBopent enyl
cycl ohexenyl , covaboiepieiyentyt vehaRabropy) n-aee, 2ihethiipedtitks, - fused

benzo- C'cycl oal def i ne i cals such as, for instance, indanyl,
1,2, 3, 4- tetrah"b")r(%"r'r% ‘ ‘?m@?"fluorenyl and the like: - C7_10

poI ycycl oal kyl Cdejaihybss mr@xjt ahadudea®i gatikyf (e heréirﬁbo@eodaﬁaeb)cnndab@rrs such
higher homologues thereof having 7 to 10 carbon atoms, such as for
20 instance heptyl, ethythexyl, octyl, nonyl, decyl and the like;

- Cs.qecycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cycloocty!, cyclononyl and cyclodecyl;

- polyhaloCq.ealkyl is defined as polyhalosubstituted C,.salkyl, in particular
Cisalkyl (as hereinabove defined) substituted with 2 to 13 halogen atoms

25 such as difluoromethyl, trifluoromethyl, trifluoroethyt, octafluoropentyt and
the like;

- aryl is defined as mono- and polyaromatic groups such as phenyl or
naphthalenyl optionally substituted with one to three substituents each
independently selected from nitro, azido, cyano, halo, hydroxy, Cy.s alkyl,

30 Ca.rcycloalky!, Cy.4alkyloxy, polyhaloCy.galkyl, amino, mono- or
di(C,.salkyl}amino;

- heteroaryl is defined as mono- and polyheteroaromatic groups such as
those including one or more heteroatoms selected from nitrogen, oxygen,
sulfur and phosphorus, in particular pyridinyl, pyrazinyl, pyrimidinyl,
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as, for instance, norbonyl; 20 -- Cl1 al kylam no defines prinmary am no

radi cal s having from1l to 6 carbon atons such as, for exanple,

met hyl am no, ethyl am no, propylam no, iso propylam no, butylam no,

i sobutyl amino and the like; - di (CL.6 al kyl)am no defines secondarMéMﬂrﬂﬂﬂS

radi cal s haviyyg@,hds¢ym 1 to 6 carbon atonms such as, for
di met hyl am no, gget hyl am no, 25 di propyl am no, di-i sopr%?@hﬁﬂgm

N-net hyl - N -et hyl am no, N-ethyl-N - propylam no and the |ike; Cl-6alkylthio

thL ' |nt6f1 a G, - Ga'p'fr?d:]azwwmzw; mazanﬂ trmdazowlay\:azo tm&ﬂqua@zomgt hylth: o,
e io, pro | sac
def?/nes a Cﬁ) eg 'YSPBUBE’ Llrg'g%etg'ef‘ﬂ %H&%ﬁ" %n&'/"Fl“g'PSGB PesRipje iromarisy 3%

i nst ance acetyl ,fomsdlpwrenfyl butyryl i sobutyryl and the |ike. The
har maceuti cal | on, ,sa as_.nentioned hereinabove are
Iroreant toui Incl Ud?‘?ﬁ'g?&@%’gﬁﬁﬁ& él"ﬂ? b:@?qtr\%g cﬁ@ﬁl’éﬁ?ﬁ'g%f’i‘iﬁ I iti o\rll sal t
forms whi &h t heootaininguomgsioablefbonthahe having from Ftbleecarisorf stomsanch whi ch may
iently b I ned ' he . b h d ith
o705 MR 2SS BBES, s @rn i seitaes PRS2 Rl FREReRR G, Exampl oo
of such appr opr BapeihgZriagenyhd-hekenyll Bhekenyt amtibe liké;nor gani ¢ aci ds such as
hydrohalic acidg,, I&Bﬁqéé)gt% taﬁ)d% r{%ﬁg& MII?H%.&O(?&?E)& ra 3&3,; uric acid,

nitric acid, phosp acid an such as, for
exanpl e, aceti cCO'EJ?'BBQWP&"P‘%?W%&%&@MQﬂO@3H@'ap@ﬂb?pra@ammqtl as, for

2- 0XOPr OPEMOI C, ekafib,B-plBTMY, lsibutyr%%fﬁ tblﬁyr(yt ﬁpennﬁQhQ'b%qhﬂW@mmlom c,

succinic (i. edi ol C d), tartaric,

citric, nmet hanggﬁ'ﬁ“{'{;’ g@exyr@([, I"‘r’en?é‘g@f' ?B‘i‘ﬂh@ I*ke?oenzenesul fonl c ,

2 th oljuene;ul f-0nDQchcIGMRéWﬂ%f&}@é@blfc&ﬁﬂfbcarb‘éﬁ'r&cﬁddlsl @orﬁalhmﬂg one gguble v othe
ydr oxybenzoi | a e li nversely the

salt form can bé&r&do%\?erfa{vgsgqgow f'ﬁ%étcﬁ@ﬁg a\géjr?%s%ﬁaa ri’l?’e 10 alkali into

the free base f oyakbulEngl, cmlopeptmyhammmuewlcyciammyahweoedmw Bad salt as

used here'r abov i@éso i ncl udes the sol vates which the conmpounds of formula

(1) as we as t e|r salts are able to form such as for exanpl e hydrates,
al cohol at es andfuspébenzecCssryrioatkyb defines fragicals eifchtasefor vstamgadedariyt,f or mul a

(1), are meant {0.daehifiroddbHiARG| A0BANAAE ihRpel n one or more ni trogen

atons are oxidi usi n(? nr&12 known in the art for converting a
trivalent nit roééh‘ PEEYFIgalky! fW?d%d'caf’%'F?ﬁ'”%&?r@mP beraRersepesshi on my
usual ly be carrasdorcmitarim n&rB6inyng the conmpound of fornula (1) with

e e eSSt Wi P sy BB SBAL oroenie o
atoms such as, for example, methylamino, ethylamino, propylamino, iso
propylamino, butylamino, isobutytamino and the like;

- di{Cy. alkyl)amino defines secondary amino radicals having from 1 to 6
carbon atorns such as, for example, dimethyiamino, diethylamino,
25 dipropylamino, di-isopropylamino, N- methyl—N'-ethylammo N-ethyil-N’-
propylamino and the like;
- Ciealkylthio defines a Cq_galky! group attached to a sulfur atom, such as
methyithio, ethylthio, propylhio, isopropy!thio, butylthio and the like;
- Cysacyl defines a Cqgalkyl group attached to a carbonyl group such as, for
30 instance acetyl, propionyl, butyryl, isobutyryl and the like. _

The pharmaceutically acceptable addition salts as mentioned hereinabove
are meant o include the therapeutically active non-toxic acid addition salt forms
which the compounds of formufa (I) are able to form and which may
conveniently be obtained by treating the base form of such compounds with an
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20 Appropriate inorganic peroxides include for exanple hydrogen peroxide
and alkali netal or alkaline-earth netal peroxides, e.g. sodium or

pot assi um peroxi des. Appropriate organi c peroxi des rmay conprise peroxy

acids such as, for exanple benzenecarboperoxoic acid or hal o suybsMap g@

benzenecarbo - peroxoic acid (e.g. 3-chlorobenzene- carboperoxoic aci ?
per oxoal kandY@%883%4s 25 (e.g. peroxoacetic acid) and al ﬂﬁ%ﬂp er oxi des
(e.g. tert-butyl hydroperoxide). Suitable solvents for this reaction

i nclude for ipglopnae a\é@t .e_iam;b@ms@h@gﬂ@bﬁateéeidgmcmabamainstamthe like),
hydr ocar bons . P

. toluene) dg 5&) nonﬁ%qj hal o ted
hydr ocar bons "(%9%“0 a"(!ﬁscﬁﬂcﬁraér%fjfﬁﬁﬁ'&)acéjﬁ H1'9<3id|[ﬂ° nger BIHO'E ts 30 The
pol yaryl car b%mm(:da@nd ammmm@ﬁo@hoh@awhad {He)hkﬁ&}fd?@tﬁ:@ﬁdslsaabhsone chiral
center in thﬁ gro p and/or the 5‘% ag Qho(rj t he C€}/C|.IC group including
X2 and X3. THY fEmpie aLiCIYORNAIT Y9 actlife FirYIPEYRIRRENCE: ysed her ei nbet or e
defines al4 ztd)@pmammna:ticsw% g;;ézugr(m; e«ﬁgeuolg)llenaimqamumilsc (fe. foL mula (1)
may possess. ess ot herwi se
stated, the PH%{{}%{&CI\/A@%’ ’5%8'?1 yRage: "&ai'ﬁpl%ﬁ H{a*ggécné\%@%%f’%mgn'm xture of all
possi bl e st ereﬁmbarlﬁonaj thgnzenesulfenic,o-fotuenesulfeaic coynfokexanesulfagimt ai ni ng al |
di ast er eoner g ture Mor e
particul arly, faqy @ genYéPrBr%I P%Jr'cs) ﬁamﬁ.ﬁ%@yﬁé@bﬁﬁakgﬁﬁ% H%r
confi gur at i orfGonserssly Iltam*ttfemmmrbbe/earwﬁlﬁect@scﬁeatmelaitmﬂ]aﬁfe@nf%ﬁ@aI s may have

either the %’lk%l‘un%th%ﬁ%@%a%@'fgrhrg“rat'0” The sane definition applies to the
vari ous novel I nter nedi ates, as descri bed herein, which are used to

prepare the pdhslamirbarpesesticals aceapiblmnraditon spll aRyped perpinamyee
st er eoi SOMer igkofidivdes Me SdratSLivRick HERRHPEENE W foriiuk edd wéiles tagie 10

defined as isopers s bstantlal free o t her enantiqneri

di ast er eoner iSAS PE} FRie I OfRSUS qjgg?rgplﬁ&ya@iﬁsa?lcng]%ﬁ ﬁ'?cgthe Kparti cul ar,

the term "stelheNsmdderforas dithe pernpdunds of’bhhmlal(ll) yare pwaattomwltwees to

corrpounds or nlater t t at | east 80%
¢ ¥aa 556gyn”8$ﬂcﬁs vﬁ'?erg‘ gy hQ Yy ﬁaﬁe r?trr Sa%fﬁé /50 .0X) &hﬁ 0

I.e. one 1 soner 055|ble
| somer s) pr @ﬁegfncazblvge"émo\ﬂﬁiﬂ basrt foumveringa ﬁr‘félﬁéfﬂaﬁqﬁﬁndﬂml“ééls‘?x' % and nost

preferably af, a§atld ﬂ%ﬁda?@ﬁreat:%rnﬁa ﬁ’sﬂﬁw b@%lé@éﬁﬂﬁ& reé’éﬂngtheand
di ast ereonerica qpure shoul under'st ood i havi ng

regard to th@o@ﬁall'ﬂ I hrmua @)(‘E’&%‘pher}yégwylé“é’f%ylﬁ‘P?@Z'é'H]’QEPé\”@%g';ﬂer| c

excess, of thgp iEBPi&tubﬁgdnit am@amper@amm@m&i <yne duitable sokéntr e of
enantioners i,s I ne

20 _fol t hod
1 can beNse RPRRIRCHF PN PEoKArD AL e PRy ELYRE P RBE G o7 AT MO
stationary plaictmeBuiot albhlmeetwrthanetsitperoxilear .9 piedisws orpatassium

peroxides. Appropriate organic peroxides may comprise peroxy acids such as,
for example benzenecarboperoxoic acid or halo substituted benzenecarbo -
peroxoic acid {e.g. 3-chlorobenzene-carboperoxoic acid), peroxoalkanoic acids
25 (e.g. peroxoacetic acid) and alkyihydroperoxides {(e.g. tert-butyl hydroperoxide).
Suitable solvents for this reaction include for instance water, lower aicohols
(e.g. ethanol and the like}, hydrocarbons (e.g. toluene), ketones (e.g. 2-
butanone), halogenated hydrocarbons {e.g. dichloromethane) and mixtures of
such solvents.
30 The polyarylcarboxamide compounds of formula (I) may have at least one
chiral center in the A group and/or the B group and/or the cyclic group including
Xz and Xa.
The term “sterecchemically isomeric forms” as used hereinbefore defines all
the possible isomeric forms which the compounds of formula (I) may possess.
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for exanple, polysaccharides, in particular cellulose or anyl ose
derivatives. Commercially avail able polysaccharide based chiral stationary
phases are ChiralCel7M CA, OA OB, OC, OO, OF, G Q) and CK, and[]l,MAR 2005
Chi ral pak7M AD, 25 AS, OP(+) and OT(+). Appropriate eluents or nobi

phases for us@dmesoconmbination with said pol ysaccharide ghig Pmnogg._; cati onary
phases are hexane and the like, nodified with an al cohol as et hanol

i sopropanol and the like. The terns cis and trans are used herein in

accor dance wi YMeshethemdge staled: thachemiceimasignation o compouedsedertotestthe posi ti on

o sups L it B Al ool BorcBthd bl YsorldIR BRSO FRLRCOCT o 02!

configuration of the lﬁ yary oxam fmula (1) and of
t he i nt er medi @nEadNipg a diaﬁtefmers préprantioiners Ofrfb@/b@&l@moiecmar slescturai ned by

those skill edvbm danfeuiiiy, X\’Q#e'oﬁe&lébé}ﬂe @%&615%‘@35?@%09@ such as, for

exanpl e, X—ra ﬁgtﬁf raction, / PP01109926
Furt her nor¥ rafioly; ?HP%’FW%@XBH@'@@ cyeligratinaied srdieals mal aye pithend sone

of the internmgimt Gﬁtraiﬁed)nhﬁul’éﬂﬁi The 658 uakiifth AfPlieS X hBivhiRR yevef Phism It

is to be understoqd that  t esent invention enconpasses any pol ynorphic
f or ms posseégﬁeﬂﬁe ?Sﬁvést‘f'eég“ egein, whighharerysed theiepasrthe he conditi ons

noted 5 herelpm&awl@rbdkagrﬁlwmmﬁounﬂﬁGfﬁﬁﬁulﬁgl)COWpoundS consists of those
conmpounds of f(y nor e of the follow ng restrictions

P ound Oy Palsirebldome i S5 be ol cAiRastife apd Btenedielas are o R | o
hydr ogen Hr Cefided ayispmeds suRétansiallyydeag other é‘ﬂan&@hieyic or Qﬁstbfdofﬂdﬂl@r onet hyl ;

e) pl is 1, %rg%z(%ﬁﬂes %ﬁ&l rr%‘?’echéi dudtre G ha |c5%[ﬁﬁ% rgdical Ais Cl-6

al kanedi yl one aryl ~group BT Ais a net hyl ene
group substi tﬁ?@?'ﬁmﬁﬂcﬁWm orj 9hl®ly| wréflrem&*tploompundsrorCl t Oal kyI am no.

20 Interesti Weﬁﬁﬁﬂ?&ﬂé’é‘ﬂﬁw QSHMH%%QM%fQ Ieé&re %, e(ét)l?ﬂ?gé Z1i

Z2, X2 and ?takento forma six-menbere 0 articul ar

conpounds ar & PRBEEMEH Gﬂh’(‘}ESto‘IO%T ¢fitheiphe( possiircisemarsy, ﬁ?étﬂbiﬁt represents
met hyl oxy1sor Iﬁsh?b%XMoreQﬁreﬁrﬁlﬂi afledst baY M HENTRAIB™BIy Rab®BE, §REPOUNdS of

formula (1) \{\Qﬁ{s enant:omencaliy pure” and “diastereomerically pure” shouid be
understood in a similar way, having regard 1o the enantiomeric excess,
respectively the diastereomeric excess, of the mixiure in question.

Consequently, if a mixture of enantiomers is obtained during any of the

20 following preparation methods, it can be separated by liquid chromatography
using a suitable chiral stationary phase. Suitable chiral stationary phases are,
for example, polysaccharides, in particular celtulose or amylose derivatives.
Commercially available polysaccharide based chiral stationary phases are
ChiralCel™ CA, OA, OB, OC, OD, OF, OG, OJ and OK, and Chiralpak™ AD,

25 A8, OP(+) and OT(+). Appropriate eluents or mobile phases for use in
combination with said polysaccharide chiral stationary phases are hexane and
the like, modified with an alcohol such as ethanol, isopropanol and the like.

The terms cis and trans are used herein in accordance with Chemical
Abstracts nomenclature and refer to the position of the substituents on a ring

30 moiety.

The absolute stereochemical configuration of the polyarylcarboxamide
compounds of formula (I) and of the intermediates used in their preparation
may easily be determined by those skilled in the art whiie using well-known
methods such as, for example, X-ray ditfraction.

9




and/or R3 are/is Cl_4alkyl. Yet other particular conpounds are those
conpounds of formula (1) wherein A4 30 is Cl.4al kyl or trifluoronethoxy.
More preferred conpounds are those particular conpounds of forrrul @ 005
wherein Z1, Z2, X2 and X3 taken together forma piperidine or pi pera 31%
group and Xi is a direct bond. 35 Mdre preferred conpounds of forrmula (I)
are those coNPBHS wherein R2 and R3 are each hydr ogeffTaH81/R425 s
hydrogen, trifluoromethyl, chloro or tert-butyl. 10 0 4 MAR 2005 WO

CRrESo0 Vb FABLETVEY. SERTRABN AT G EmERRRGRS 11 0 1

the stereoi s®hihd iptermedigtes uhed bHbginrreparatienmpy exilitpahaperehia®: B isi@di ti on
salts, or the, gqr%@@o% hHhE BloserkAnRnfloNE2RYAS: RN 26RARBIINIGRNEPA | 09926

One advant ag the present invention is easi ness with which the
conpounds of POSPefsiNgG Areneriqstisgil Wﬁh‘ﬂf’ﬁ%‘ﬂﬁ“&ﬂf‘B?/C%{‘q'ﬂoﬁﬁnﬂ'ﬁﬂber of different
processes.s SH@eifdpdvBese processes will now be described in details,

wi thout 5 .pretending to provide an exhaustive |ist of the methods for
preparing the said conpounds. A first process for preparing a

pol yar yl car bdxamudef nterpsing compaunddicagsists of thioge compounds of formula (1)

wherein one or more of the following restrictions apply :
a) R1is hydrogen;
10 b) RZis hydrogen or C4_salkyl;
c) R3is hydrogen or Cy_salkyl;
d) R4 is hydrogen, C;.4alkyl or trifluoromethyl;
e) plis1;
f) pis1;
15 g) plis1;
h) the bivalent radical A is C4_galkanediyt substituted with one aryi group, in
particutar A is a methylene group substituted with phenyl;
i) B is Cq_salkyloxy, or Cq_qpalkylamino.

20 Interesting compounds are those compounds of formula (l) wherein Z,, Zp, X2
and X3 taken together form a six-membered heterocycle.

Particular compounds are those compounds of formula (1) wherein radical B
represents methyloxy or ethyloxy.

25
Other particular compounds are those compounds of formula () wherein Rp

and/or Ry arefis Cq_4alkyl.

Yet other particular compounds are those compounds of formula (I) wherein Ry

30  is Cq_salkyl or trifluoromethoxy.

More preferred compounds are those particular compounds of formula (J)
wherein Z4, Z,, X and X taken together form a piperidine or piperazine group
and X, is a direct bond.

35 '
More preferred compounds of formula (1) are those compounds wherein Rz and

Rs are each hydrogen and R is hydrogen, trifluoromethyl, chioro or tert-butyl.
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invention is a process wherein an internedi ate phenyl ene am ne having the
10 formula Zz x~ ,..(R)pl A Z 1 NH2 wherein Z1, Z2, X2, X3, p', Ri,

R2, A and B are as defined in formula (1), is 15 reacted with a 0 4 MAR 2005
pol yaryl earboxylic acid or halide having the fornula (ill), (Ra)ps (R3)p2
(1) wherei ' ', Are, p2, p3, R3 and R4 are as def| ' rmula (1)
and Y, is 23”@&(23535 ed from hydroxy and halo, in at Ieas%egg%d]}a”fzg
reaction-inert solvent and optionally in the presence of a suitable base,
the said process further optionally conprising converting a conpound of
formula (1) i Mostpefeidicompousddftfoings dpare and/ or preparing

stereochemcally isoneric fornms thereof. In case Yi is hydroxy, it may
be convenient to activate the hj pfiejyl carboxylic acid of fognu 25 (111)
by adding an effective anou feaction pronoter. Iy g

exanpl es of such reacgi i ncl ude carb ny ¢, az®l gz~ di i m des
13 0 4 MAR 2005 Q2 /0992 hla -

N, N - di cycl ohexy iim 14(3-di a%i opropyl ) - 3-

et hyl car bodi i ni de, i dérivativés th For thisTtrype of
acylation procedure, 7t is preferred.to use a p aprotic sol vent such
as, for instance, thyl ene chloride. Suitable bases for Ying out this

first process incl
triisopropylam ne

tiary amnes such as triethyrs
LSuitable tenper f Or ocgkrying out the

first process of t i nvent opl cally range~ fro At' about
140C, depending on i he particullar sol vent used, xand wll often be the
boi | i ng tenperature of the sai solvent. 10 A se §br preparing

a pol yaryl carboxam de conmpoungd¥according to this™invention, wherein X3 is
nitrogen, is a process wher e an intermedi ate having thenf la (Ra)p3
(R3)p2 15 wherein Z , ZZ X, p', p2, p3, Ar', A2, R , RB and R4
are as defined i 1) d

(1) Y X3 is nitrogen, react®¢wth a
reactant having th @ 4 L~

g‘g N\) N N\)
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0 A(V) 20 wherein A and B are as defined in fornula (1) and Y2 is sel ected
fromhal o, tosyloxy, nesyloxy, naphtylsulfonyloxy, or -A-Y2 is R 5COR5i
wherein R5 and R 5 are such that the radical R 5CHRS is enconpasgeéedipryiith
the definition of Ain formula (I), in at |east one reaction-inert solvent
and optionally in the presence of at |east one suitable nucleophilic
substituti orfW@e¥at or and/ or a suitable 25 base, the sEGTERFYEEss furt her
optionally conprising converting a conmpound of formula (1) into an
addition salt thereof, and/or preparing stereochemcally igemeric forns
thereof. Wen Y2 is halo the Hal ation coupling procebllude hay for

i nstance be effected in thee nce of sodi um or otéégi m carbonate or a
tertiary amine such a$ tffigthyla i y

such 14 0 4 MAR-280% WO CTI EPOL169928ras” di net hyf'f or mani de or
met hyl i sopropyl ket one d option al yti c anount
of potassiumi odide i rder to enhance nucl eo ic substitution.

I nternmedi ates of forrmula (I erein X3 is nltrooqen may al so be
reductively N-al ky s of an -.4@ o1 ke,t—qn f fornula (V)
5 wherein -A- Y2 id_ s A orning conpyu la (1). Said
reductive N-al kyl{ati erformed in a rt| on- |ner | vent such as
for exanple tol ugné , tetrahydrofuran@qr _a m xtur€’thereof, and
in the presencefofy ayré&duci ng agent. Non-lintifdg exanpl es of such

reduci ng agents “icl ude hydr ogen and borohydri des e.g. sodium

bor ohydri de, zinc ydrld um
cyanobor ohydri de, I|k a borohydri de
is used as the red rntthe

N-al kylation in the t. Nonllmtlng
exanpl es of such cat ts include transiti ﬁal al koxi des, e.qg.
titanium(1V)i sopropoxi de, titanium QV)-n-butoxide and the Ii ke as
disclosed in 15 J. "Chem (1990), 55:2552-4. \Wren hydrogen is used as the
reduci ng agent, nhy be convenient to perfdfmthe N-alkylation in the
addi ti onal presenge ot a catalgst. Non-lim\ifig exanples of catalysts
suitable for thi @. : i u a noble ret) £ sux G

such as for instance -charcoal ©or & igmim on:- charcoal . The
formation of a Schiff base in & rst step of the 20 salductlve

N-al kyl ation reaction may be further enhanced by the additional presence
Ni um t er but oxi de, caI ci oxi de,

cal cium hydride and the |like- An propri ate cat al ys i

t hi ophene, butanethi®l, quinolife) uI fur or the
the reaction Q—/ N—O—N

and the stereocisomeric forms, the pharmaceutically acceptable acid addition

salts, or the N-oxides thereof.
12



m xture in order to prevent undesired hydrogenation of certain functional
groups 25 in the reactants and/or the reaction product. Stirring and
optionally el evated tenperature and/or pressure nmay further enhartf?pﬂil?
rate of such a reaction. A third process for preparing a AR 2005
pol yar yl car bxpg.gg; conpound of the invention is a pro %&J’g% n an

i nternmedi ate having the formula 15 0 4 MAR 2005 W 02/20 A X Z1
PCT/ EPOL/09926 J Ar ( Ra)p3 X1 (R3)p 2 (VI) wherein Z1, Z2, X1, X2, X3,
P, p2, p3, Ar', Ar2, RL, R2, R3, R4 and A are as defined in fornula (I)
and Y3 is sel Ot edvartags ﬁam@praamwenmyls th%eamwhwfudﬂ thea reactant of
the formul a RORE yas defined
in formula (IBt;;&mﬁer.lﬁgtglo feogfg!tﬂﬁéw re%ﬁﬁn(%%}lﬁgt??ﬁgo ven gﬁ%ﬂ%l onally in
the presence RPCeRsescyve ghbesaproeasses vilaw brydesssbetin d@tﬂifﬁo\fﬂﬂwtéw tabl e
base,, the Sﬁf'eﬂanla n@qsiﬁ:ﬁ)vfdératnr@(haﬁg%b@ﬂ%f ke Iﬁ@fﬁBBé ﬁJ'rP% pEARY Helddlg 2
conpound of fornmul a into an addition salt thereo or preparing

st er eocheni ca¥PYPoHFUs-soneric forms thereof. In case Y3 |s hydroxy, it may
be convenient to activate the carboxylic acid of formula (VI) by adding an

effective armmmtstgfocasmagielp@rhg HpOyEtRAboNRAIE icBinbbi ﬁeém?rhgﬁﬁa #fs such
reaction pronpters includ car bon¥’ azo diim e%asuc

N, N - di cycl oh'Ek’%t'ear'so%qucﬁ?% euetn ar r\ajten'necfj ate plhenylene amine having the

di met hyl and nofjprrogg! ) - 3- et hyl car bo- d| i mde, and functional derivatives
thereof. 15 In case a chirally pure reactant of fornmula (V) is used, a fast
and enantionerization-free eaction ng the intermediate of formula (V)
with the said reactant nay e p t he (H,tft,her presence of an
effective amount of a «m.- otriazole ,

benzotri azol yl oxytris (d| met hyl am noz hexaf | uor ophosphate, t
etrapyrrolidi nophospho- 20 nium hexafl uorop
bronot ri pyrrol i di nophosphoni um hexaf | uor o- phosphat% or a functional
derivative thereof, such as disclosed %h[B) Hudson, J.Org.Chem (1988),
53:617. In case Y3 is hydroxy and B is t hen the esterification
reacti on nay conveniently be perforned in the presence of an effective
amount of an eldreingycly, Xs XsLp'f By,iRe, Acind Band at iefihddkie fordfla (0, is

15 reacted with a polyarylcarboxylic acid or halide having the formula (}11),

o

{Ra)p?

()

wherein Xy, Ar', AP, p%, p°, Rs and R, are as defined in formula () and Y, is

20 sefected from hydroxy and halo, in at Jeast one reaction-inert solvent and
optionally in the presence of a suitable base, the said process further optionally
comprising converting a compound of formula (1) into an addition salt thereof,
and/or preparing stereochemically isomeric forms thereof. in case Y, is
hydroxy, it may be convenient to activate the biphenylicarboxylic acid of formula

25 () by adding an effective amount of a reaction promoter. Non-limiting
examples of such reaction promoters include carbonyldiimidazole, diimides

13



A fourth process for preparing a polyarylcarboxam de conpound according to
this invention wherein X3 is nitrogen and wherein Ais a group suitable for
a Mchael addition reaction, is a process wherein an internedi ate havi ng
the 16 0 4 MAR 2005 WO 02120501 PCT/EPOI /09926 fornula (1V), wriet e %@@ is
nitrogen, is reacted wwth a reactant of the formula (V1) (VII) erein
B is as defiWet¥1fornula (1), and Y4 and Y' 4 are suchPGTHRPI/OME radl cal -
-CHCH Y4 Y4 is enconpassed by the definition of Ain formula (1), in at
| east one re id optionally
-conpri si ng cgsﬁyé(r‘%?ih'h%r}géy&)ﬁg X)c%n d"é"m% °§ﬁd$ (ﬂ%éﬁﬁﬁgrﬁ nfaHrr h{agédl tion salt
t her eof , and/ahylgartEstimidegand fustcinnebddrivativealtheredfs 6neﬂ1i5dee)¢frﬁ§vlahm eof . The
reacti on-iner o e : g&ﬁi Wi Rr e or met hanol
and the reactr%ron Itu}eér‘rgtésr%@%{ggmn%a pblﬁﬁéep?r Qh@gpa{)cpnt o¥ ﬁgg%al d sol vent.
Contrary to rfpethylete etieridg) Swﬁamabaﬁ@s foycaudng et t Iérfqu@)p@saﬁs tn@uwe
pol yaryl cay bQﬁﬁH}g%ﬁé‘é@RH%@sméiﬁy!é i, th@?‘fﬁraﬂ]&ﬂme ahfire i@USLIfLRY ocess does
re

not require t sence of a cata 'yst or erw se_ 15 coupling reagent in
order to quaremperabies fpr eargingeut the fyatrrecesp otivg Invantipidupicalledndes sodi um

carbonate, PGi$ahLERT RAUKBLEIAPE ShdpEnding Bﬁﬁl@&:ﬁﬂﬂhrbbﬁent'dsk@ dnay _
optionally be added to the reaction mxtu nventionally defined in

the art, A préf E\Oa'mfg‘%"b@*&%ba""a%temﬁ’s?é%af@& S@Qrsﬁg'ﬁm conpound, such as a
ketone or an ester, the a carbon atom of which is susceptible of a
nucl eophiid c AZQecﬂ:hﬂ ﬁaicesd\i@npieipaimg mgolwﬁnmbemnmﬁe goroppsdAcserdingbbe for such

A M chael addhl iBud ARG Rl 0E ploBSt A San SRy LTt h process
for preparing a ar car xam de con%ounde’ Accorgmn S
invention is P@Vpgdt%fQHNM!her ein an internediate having the for mul a (VI 1) 17
0 4 MAR 2005 WD 02/20501 PCTIEPQOL/ 09920 (VIII) erein X1, p', p2, p3,
Ar', A2, R, R, R3 and R4 are gF? deflnegx‘iﬂ@gﬁﬁnpa (') and Y5 is
sel ected from hal o, B(C]—I) 2, Al kylb Bhat e cyclic anal ogues 5 thereof,
is reacted with a reach_nt avi )(gz_@f_orIX) 0 22

\_7/

(Iv)

(Bakp2

15
wherein Zy, Zz , X1, Xz, p'. p% p°, Ar', A, Ry, Rg, Rs and R, are as defined in
formula (1) and Xais nitrogen, is reacted with a reactant having the formula (V)

o)

)l\ /Y2

B A
)

20 wherein A and B are as defined in formula (1} and Y. is selected from halo,
tosyloxy, mesyloxy, naphtylsulfonyloxy, or -A-Yzis R'sCORs, wherein Rs and R’s
are such that the radical R’;CHRs is encompassed by the definition of A in
formula {1), in at least one reaction-inert solvent and optionally in the presence
of at least one suitable nucieophilic substitution activator and/or a suitable

25 base, the said process further optionally comprising converting a compound of
formula (I} into an addition salt thereof, and/or preparing stereachemically
isomeric forms thereof. When Y, is halo, the alkylation coupling procedure may
for instance be effected in the presence of sodium or potassium carbonate or a
tertiary amine such as triethylamine orlgiisopropylethylamine in a solvent such



~X\V NH Zi (IX) wherein Z4, 7Z2, X3, A and B are as defined in fornmula
(I'), in at least one reaction-inert solvent and optionally in the presence
of at least one transition 10 netal coupling reagent and/or at Ieasb 40M”AGR
suitable ligand, the said process further optionally conprising 2005
converting awgAARend of formula (1) into an addition sgld. %gzgof, and/ or
preparing stereochemcally isonmeric fornms thereof. This type of reaction
bei ng known in the art as the Buchwaidt reaction, reference to the

appl i cabl e netﬂaldiﬂaﬂihbﬁfpﬂh@nidéwgmfwﬁmﬁmkeﬁmetmﬁlwﬁmayamme peeagnce 5

pal | adi um comgpypalafdisoas &?B{aﬁf*h@%&ﬁé fnac{rgér tﬁ@%c@rﬁ%@fﬂbiﬂosphl no)-1, 1" -

tris(di benzylidene- acet one I um I phen
bi napht yl andSF'PFé“q“PRémeﬁﬁW'@'@SPbtﬂl‘meﬁdW) WhEteimXes nirogen M@&Odw Letters

(1996)  37( 40}edfkhtyN-dtky %M&M%%%%hy&é@ﬁﬂet&ﬂ@oﬁf@ atyy Y5 is

B(OH) 2, an_ al kyI boronate or |1 ¢ anal ogue t hereof en cupric

acet at e shdul ¥hpen fetp @@@Bm@“@é@fmm%@fﬂwéﬁf’f foﬁﬁldél('dhw to Tetrahedron

Letters (1998)eda@iveIbanGlatidh iy bl p@ﬁ@lﬁ%‘iﬁn E%adﬁbﬁiﬂﬁsrrt' ddflet such as for
pol yaryl car boggq‘rpﬁigamjLE ound accordin his inventign is a process
|

wherein an in en EeEgob Frdrah ’ﬂf&'Fad‘ ?r@mﬂ‘ﬁ"'@th&r%@%@ﬁ‘e\/\o 02/ 20501

PCT/ EPOL/ 099gfes¥ficef plreBucihglagert Nokylinhitisig Bthn{p)@s deﬁdrpre%uaﬁEéQ@ﬂs wherein
pl, p2, p3, Arl formul a

(1), is reac{”%'dﬁnﬁr‘i’b%e'}%%{it’%{ﬂ'ﬂy%%? i PH@'"?‘&%&YQ”?%Z “03’05’“X§"d98| AX~ C Y7
Z \~ (XIN0 whtbiuei borgiydride, soBm ¢yaanborBnalride asackédxyrbecbhydrideoarmddha (1), one

of Y6 and Y7 ll% \h@%ln%cﬂéﬁ&)fd%gqﬂs%%’s ﬂ%é’%%uéﬂ&' agérl't,i it JnH? LR TEMBKIeRY LS onat e
and the ot her an
perfonm the N-alkylation in the additionat presence of a catalyst. Non-limiting

examples of such catalysts include transition metal alkoxides, e.g.
titanium{IV)isopropoxide, titanium(iV)-n-butoxide and the like, as disclosed in

15 J.Org.Chem. (1990), 55:2552-4. When hydrogen is used as the reducing agent,
it may be convenient to perform the N-alkylation in the additional presence of a
catalyst. Non-limiting examples of catalysts suitable for this purpose include a
noble metal supported on a carrier such as for instance palladium-on-charcoal
or platinum-on-charcoal. The formation of a Schiff base in a first step of the

20  said reductive N-alkylation reaction may be further enhanced by the additional
presence of a suitable reagent such as aluminium terbutoxide, calcium oxide,
calcium hydride and the like. An appropriate catalyst-poison, e.g. thiophene,
butanethiol, guinoline sulfur or the like, may also be added to the reaction
mixture in order to prevent undesired hydrogenation of certain functional groups

25 inthe reactants and/or the reaction product. Stirring and optionally elevated
temperature and/or pressure may further enhance the rate of such a reaction.

A third process for preparing a polyarylcarboxamide compound of the invention
is a process wherein an intermediate having the formula

15



Y7 is selected from tri(Cl_4alkyl) tin, B(OH)2, alkylboronates and cyclic
10 anal ogues thereof, in at |east one reaction-inert solvent and optionally
in the presence of at |east one transition metal coupling reagept, ypdy i@
at | east one suitable |igand such as pall adi um associated with
tri phenyl phosphine, triphenylarsine and the |like, the said process further
optional | y cweapresiing converting a conpound of fornul ar¢tEPol/moz an
addition salt thereof, and/or 15 preparing stereochemcally isonmeric forns
thereof. This type of reaction being known in the art as the Stille
reaction or the Suzukj reactlon reference to the applicable transition
nmet al coupling reagenys and ESQLtabIe | i gands may Et: {Rywped for instance
Bi@ Y. (1999) 9N 6) 1549 -1581 and in The

nc.)O1SBN 0-471-3 1 273-8. A
seventh process for preparing Zol pol che conpound according to
this invention is a process wherein an~nt & ne havi ng the fornula (Xl
) 19 0 4 MAR 2005 WD 02/ 20501 PCT/ EPO1/ 09 )pl O Ya A" z 1
(R3)p2 wherein 71, 72, X2, X3, pl, p2, A ,1R1 R2 (RfB%2 A and B are as
defined in formila 5 (1) and Y8 is selected from brorno I odo and
trifluoronethyl sul fonate is reacted ®&fxher with an aryl-boric acid having

the Tormi a (fddin®), £74), %2, (34 bt @% WRESLR DA, Al Zya Aok B2 are as

defined in fornul ‘tin reéac 10 having the fornmul a
(X111 b) Ar qefagdin fom@ f) apdkY'y js-sglec eﬁﬁr@rrehaiow hRKOXYAIﬁéeW Wi are as

deIl nedI : nSfCH{ﬂabtam(df)the foimafa merén?s |§RR§H#(§?@R§&!’I‘@VHG ,wlahema a?é\dl

opti ona in enc st one_ tran 0 couplin
eagent andl o SnPLEIEae 0L o7 euelone BaRier-AER sONSH AN palasly Ry Eher
optional |y cahppiesemg aemieast oregsuitaie opuplingl resfgehicaritdra sultable base,an addi tion
SAIL U her 0l ne 308 pficeRl ARAL! (ol ShRHRIALEHER Y dofigiid & [ O TS, L her o

This type of Feaction reaction or
t he Suzuki rdagmlaf)intoan add|t|0n salt thereof, and/or preparing stereochemlcal!y

in Syn. Letters (199
Stille Reaction (J¥fn W°1ey

e

10 isomeric forms thereof. In case Yjis hydroxy, it may be convenient to activate
the carboxylic acid of formula (V1) by adding an effective amount of a reaction
promoter. Non-limiting examples of such reaction promoters include
carbonyldiimidazole, diimides such as N,N'-dicyclohexylcarbodiimide or 1-(3-
dimethylaminopropyl)-3-ethylcarbo-diimide, and functional derivatives thereof.

15 In case a chirally pure reactant of formula (V) is used, a fast and
enantiomerization-free reaction of the intermediate of formula (V1) with the said
reactant may be performed in the further presence of an effective amount of a
compound such as hydroxybenzotriazole, benzotriazolyloxytris
(dimethylamino)phosphonium hexafluorophosphate, tetrapyrrolidinophospho-

20  nium hexafluorophosphate, bromotripyrrolidinophosphonium hexafluoro-
phosphate, or a functional derivative thereof, such as disclosed by D. Hudson,
J.Org.Chem. (1988), 53:617. In case Ysis hydroxy and B is ORg, then the
esterification reaction may conveniently be performed in the presence of an
effective amount of an acid such as sulfuric acid and the like.

25
A fourth process for preparing a polyarylcarboxamide compound according to

this invention wherein Xs is nitrogen and wherein A is a group suitable for a
Michael addition reaction, is a process wherein an intermediate having the

16




reference to the applicable transition netal coupling reagents and/or
suitable 20 ligands may be found for instance in the literature cited
above. Exenplary coupling reagents for this process are e.g. 04 MARﬂmﬁ
bis(triphenylphospine) di chl oropal i adium and di acetyl pal | adi um Exenpl ary
reaction-in ents for this reaction are 1, 4-dioxaps,

di net hyl foren%V%)’l ?{9 }{t et rahydrof uran, di nethyl et her and thefﬁp%ﬁ‘byﬁzo 0 4 MAR
2005 MD 02/ 20501 PCTI EPOL /09926 Furthernore, a process for preparing a

pol yar yl car bowanuld €Ve.omparamndlaf nitrbgen, fsapacibawith  redwdaniof tHe fosnul&RBR7, from
a polyarylcaragqanide conpound of the formula (1) wherein Bis ORS is a
process conprising in a first step hydrolyzing 5 the latter and in a second
step reacting the resulting correspondgyng carboxylic acid with an am ne
having the fornula HNR6R7 in at |east|jone reaction-inert solvent and
further optionally conprising converti Me resulting conmpound of formula
(1) wherein Bis NRBR into an additdion galt thereof, and/or preparing
stereochemcally isoneric forns thereof The hydrolysis first step is
preferably 10 effected in an acidic medi umsuch as strongly concentrated
hydrochl oric acid and optionally in the presence of an organic sol vent
such as di oxane. The conpounds of formMNIB (1) can also conveniently be
prepar ed Usi Nghsheths RRRed HILARM f), LRGN AU, ard BudARRI b raditth | 0 Phase
synthesis involves reacting 15 an intérnediate in a synthesis wth a

pol yner support¢H S polynmer supported internediate can then be carried
on through a nuab ;of synthetic steps. After each step, inpurities are
renoved by filtering the resin and washing it nunmerous tinmes wth various
sol vents. At iego¢prepasged hy theeddfinitioant Aé fophisia (Dpnableastawetreadtion- var i ous

i nt er nedi at esnér@sémtrxﬁétsa@ ﬁ@cés?ﬂﬁtt@ib&\ﬂnﬁﬁb é&ﬁp&snﬁ, N Afpas 20 of a

| arge number of conp ounds. rocedure the resin
is treated W|WP&“F’%QEWU@H')ﬁ?t%éﬁ§§d'f‘?ﬂ ﬁ'@&@@of I@édf’toég'ieﬁaf“?&)m t he sanpl e.

More det gp ! Qﬁer@iﬁ@ie&ﬂ@éﬂy%’bnﬁéncﬁ&ﬁwsﬁﬁ@l’éﬂi Cl'ﬂ6$edd:$6|d-lrieﬂ s@%hﬂn&h@é go€heni stry
are described .in fa %F)agp @h Et%{’b (EH tBun| n, , Academ c
Press) and NBYaBi% ey gyYe 8[5‘?"?088" AuednglRebook 25
( Novabi ochem th&hoifing paisr dafethei}saubeblhentrﬂmﬂm,r ot redst loé thei aﬁebyatmef erence.
Furt her nore, é % lae (I1),
(1), (v &’Q'%\?F f H iR %p%g’%(?ﬁ‘?’wﬂher&mr@%dg BT 05 5 o
02/ 20 501 thrs ou process oes not require the presence of a catalyst or otherwise
15 coupling reagent in order to quantatively yieid the target compound. A base
such as sodium carbonate, potassium carbonate, cesium carbonate and the
like may optionally be added to the reaction mixture. As conventionally defined
in the art, A preferably is an o,8-unsaturated carbonyl compound, such as a
ketone or an ester, the § carbon atom of which is susceptible of a nucleophilic
20 attack. Non-limiting examples of groups A suitable for such a Michael addition
reaction incfude for instance:

F 0
O\
& @-—-“—COOCH;;

A fifth process for preparing a polyarylcarboxamide compound according to this
25 invention is a process wherein an intermediate having the formula (VIIi)
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A OX )pl

PCT/ EPO /09926 )P~-(R'v3 (R3)p2 (VI11) (A4)p3 Ar (Ra)p3 X, R

(R3)p2 (R3)p2 NI 10 (X) (133)p2 (R4)p3 (R4)p3 22 0 4 MAR 2005 WO 02/ 20501
PCT/EPO /09926 O l,--,z 2- -" B J~A"X3 ~ (R3)p2 wherein : - Z QKMAR 2005
selected from (CH2)r, wherein nis 1 to 3, CH2CH20 and OCH2CH2; 5 - Z2 is
(CH2) R, wherein mis 1 or 2; X, represents 0, CH2, CO NH, CH20, OCH2,
CH2S, SCH2 o¥O0&'Hi¥ect bond; X2 and X3 are each indepehdeRROM4M&e| ect ed
fromCH N and a sp2 carbon atom R, is hydrogen or Cl4 alkyl; 10 - Ar, is

an aromatic ring selected from phenyl, napht ;al enyl, pyridinyf, pyrazinyl,

pyri mdinyl,
| sot hi azol yl,
substituted with
ring selected from phenyl, n
pyri m di nyl,
| sot hi azol yl, oxazolyl,i?yrro , furanyl and thienyl,

t hi azol yl ,
optionally

t hi azol yl ,
optionally

10

15

20

pyridazinyl, triazinyl, triazol i(Rppzol yl , pyrazolyl,
(Bo)pyrrol yl/“furanyl and thienyl,

rot 1substituents; Ar2 is an aromatic
| enyl , ridinyl, 15 pyrazinyl,

NyTN" t |yl , imdazolyl, pyrazolyl,

pyridazinyl, tria
(Rg)p?

(Vi
wherein X4, p', p%, p°, Ar', A%, Ry, Rz, Ra and R are as defined in formula (i)
and Y5 is selected from halo, B(OH),, alkylboronates and cyclic analogues
thereof, is reacted with a reactant having the formula (iX)

(1X)
wherein 2y, Zo, X3, A and B are as defined in formula (1), in at least one
reaction-inert solvent and optionally in the presence of at least one transition
metal coupling reagent and/or at least one suitable ligand, the said process
further optionally comprising converting a compound of formula {I) into an
addition sait thereof, and/or preparing stereochemically isomeric forms thereof.
This type of reaction being known in the art as the Buchwaldt reaction,
reference to the applicable metai coupling reagents and/or suitable ligands, e.g.
palladium compounds such as palladium tetra(triphenylphosphine),
tris{dibenzylidene-acetone dipalladium, 2,2'-bis(diphenylphosphino}-1,1°-
binaphtyl and the like, may be found for instance in Tetrahedron Lefters (1996)
37(40) 7181-7184 and J.Am.Chem.Soc. (1996) 118:7218. If Ysis B(OH)2, an
alkylboronate or a cytlic analogue thereof, then cupric acetate should be used
as the coupling reagent, according to Tetrahedron Letters (1998) 39:2933-6.

A sixth process for preparing a polyarylcarboxamide compound according to
this invention is a process wherein an intermediate having the formula (X)




substituted wth one, two or three R4 substituents; - each R2 and R3 is

i ndependently selected fromCl.4 al kyl, Cl-4 al kyl oxy, halo and
trifluoronmethyl; 20 - each R4 is independently selected fromC, .4_alkyl

C, _a al kyl oxy, halo, hydroxy, nercapto, cyano, nitro, C _4 al kyﬂzrﬁﬁéza%
pol yhal oC, . sgble¥boseiam no, Cl. 4ai kyl am no and di (CLl. 4aldpgpaiaoni; - pl
and p2 are each 0 to 2; - p3is O0to 3; 25 - Xi and R4 taken together with
the aromatic rings to which they are attached may forma fluoren-1 -yl or

a fluoren-4-yl group; - Arepresents a C, - a optionally
substituted with one or two group el ect eﬁ*‘ het er oaryl and
C3.,0 cycl oal kyl ; oxygen; &g cpon 23 0 4 MAR 2005 WO 02/ 20501
PCT/ EPO1 /09926 B represents 110a| kyl; aryl or heteroaryl each
optionally substituted with a ﬁ edfromhalo cyano, nitro,

Cl. 4al kyl oxy, am no, Cl-1loal kyl am Ro, 1- 10al kyl ) am no, C1-10acyl,

C, . loal kyl thio, Cl.10al koxycar bonyF{1 Cl-1 ﬁ% /| am nocar bonyl and di (Cl .

5 | oal kyl ) am nocarbonyi; a rylG - 1oaI kyl ; eroaryl C -10al kyl ; C3.10
cycl oal kyl; pol yhal oC1. 6al kyl ; g kenyl C3.6 al kynyl; NR6R7i or
OR8; R6 and R7 each |ndependently repr( ent hydr ogen, C1. 10al kyl, aryl or

heteroary! eadtereipt qfap], Ar'saBsXi, Fut, & , Waiahd & grecasdefibe at fdmtiladty hal o,

cyano, Ci- aal %,“']g di (C1. 10al kyl ) am no,
Cl., Cacyl, }gf%?%avlwk@ﬂ%&am gﬁhﬁ{gn{a@ocar bonyl and
di (C1-10al kyl) am nocar bonyI gl C1-1 oaI yl, heteroaryl Cl. 10al kyl ,
C3. 10cycl oal ky I, C7- 10pol ycycl pal kyl haI oC, ralkyl , C3.aal keny |,
C ,~_ aal kynyl, fused benzo- ,e@e \K# G Yaherein R8 and R7 taken
t oget her vvrththe ni trogen atomto vvhr ZfMiey are attached may forma ¢4 8
sat urated sheterocyclic radical; 15 - R8 represents Cl. loal kyl, aryl or
het eroaryl each optionally substr tut ed )yy})t h a group sel ected from hal o,
1

cyano, nitro, @ Cl4dal kyl oxy, ani no, al kyl am no, (C1-1 oaI kyl)am no ,
Cl. 10acyl, ¥hergiariyda Xod and(ﬁa@cﬁaﬁ Wmsﬁrm@earlﬁﬁh;ﬂne&ﬁara aid (e ais

| oal kyl ) ami neeeeh;arrrpdm b, iddd. ahaadrrlﬁblrométﬁyrarr@aﬁnélaadlme &k Y and
G 100K 1 0o 0 it op Rl UG DI BB PGBl i , e
may- al so lOepraeabrgtresathereaf.og ahleadtone sednhbnﬂnmeaﬂrlvmt dnd dpfidnallyan theCl- 1oal kyl
?:g}/ llOccglt g;f’%fa[@eme Q’LX Ig%}sé %%lrﬁ%@éﬁo&r arﬂ%%%cg‘@n%drﬁ%ﬂéﬂ%%}v Sg’%g Fom hydr oxy
and hal o; surtable ligand such as palladium associated wrth tnpheny phosphine,
triphenylarsine and the like, the said process further optionally comprising
converting a compound of formula (1) into an addition salt thereof, and/or
15  preparing stereochemicaily isomeric forms thereof. This type of reaction being
known in the art as the Stille reaction or the Suzuki reaction, reference to the
applicable transition metal coupling reagents and/or suitable ligands may be
found for instance in Syn.Letters (1998)6,671-5, in
Chem.Rev.{1999)89(6)1549-1581 and in The Stille Reaction {(John Wiley &
20 Sons, Inc.) ISBN 0-471-31273-8.

A seventh process for preparing a polyarylcarboxamide compound according to

this invention is a process wherein an intermediate having the formula (XI!)




25 - Y5 is selected fromhalo, B(OH) 2, alkylboronates and cyclic anal ogues
thereof; and - Y6 and Ya are each independently selected frombrono, | odo
and trifluoronethylsulfonate, which are useful as internediates Zor t he
preparation of the 30 pol yaryl carboxani de conpounds of the presert’ MAR 2005
invention. In turn, the present invention provides nethods for yreparing
the above- neWPi¥HE¥ fanmilies of internediate conpoundsPCEERM®E di scl osed
in the foregoi ng exanpl es. The pol yaryl carboxam de conpounds of formula
('), the N -oxide forms, the 35 pharmaceutically acceptable salts and

stereoi soneric fornms thdfgeof po @%24 0 4 MAR 2005 WO 02120501
PCTAEPO1/ 09926 f avour abl ag(yl(;opr in B,iFalW'biting activity and
T NQA” A ity

concomtant lipidIlo “acty Vi 1. oret he Y3r esent conpounds are
useful as a nedicine especially Zin a of Jtredting patients suffering
from hyperlipidem a, obesity, atheroscl Sirg-or e Il diabetes. In

particul ar the present conpounds may 5 be useg for e manufacture of a
medi cine for treating disorders caused by an "excess (®;)pfery | ow density

| i poproteins (VLDL) or |low density |ipoproteins (LDL), and especially

di sorders caused by the chol esterol asgaplx;i ated with said VLDL and LDL. 10
The causal relationship between hypercholesterolema -. particularly that
associated with increased plasm concentrations of |ow density |i poproteins

(LDL) and verwhdrem ZIens it Wal p'pohnet 8,11, QYLDk)d B asnab gefimed frutoemula

at her oscl ef osj,s d_cardi oyascul ar .dis i i VLDL is
secreted b t@@qdﬁ@e’ﬁ 3&3%88!'8% AR ’g %5’?%@8?%9 @‘?Jrqbiéglféé‘%%’ 5’{&3&%‘%%

particl es undsthgowiegn sgittioonadith hasng the foimutaiPél Bbn t o LDL, which
transports about 60 to 70% of the total serum cholesterol. Apo-B is also
the principal protein conponent of L dphqrepsed LDL-chol esterol in
serum due to oversynthesis or dd@x ed nmetabolism is causally related
to atherosclerosis. In contrast, hi Eh density lipoproteins (HDL) which
contain apolipoprotein A, have a pPbitective effect and are inversely 20
correlated wwth risk of coronary heart disease. The HDULDL ratio is thus a
conveni ent met hod of assessing the at@dW-8henic potential of an individual's

plasma |ipi d bl A Rd R} ARGLRBIInEERNGHUTENR br it AP BryPlin fdagta@OnpPounds  of
formul a (I%j appears 25 1nvolve inhibition of MIP (m crosom al
e

to
triglyceri@e HavingdbreiompBENP activity in hepatocytes and intestinal
epithelial cells, resulting in decrea ed VLDL and chyl om cron production,
respectively. This is a novel and i :R {&)edproach to hyperlipidem a,
and is expected to |ower LDL-chogest€rot and triglycerides through reduced
hepati c production of VLDL and i ntesti nal producti on of

(X!I1-b)
wherein Rg, Rs, Ar® and p® are as defined in formula (1), in at least one reaction-

inert solvent and optionally in the presence of at least one transition metal

15 coupling reagent and/or at least one suitable ligand,, the said process further
optionally comprising converting a compound of formuta (I} into an addition salt
thereof, and/or preparing or stereochemically isomeric forms thereof. This type
of reaction being known in the art as the Stille reaction or the Suzuki reaction,
reference to the applicable transition metal coupling reagents and/or suitable

20 ligands may be found for instance in the literature cited above. Exemplary
coupling reagents for this process are e.g. bis(triphenylphospine}
dichloropalladium and diacetylpalladium. Exemplary reaction-inert solvents for
this reaction are 1,4-dioxane, toluene, dimethylformamide, tetrahydrofuran,
dimethylether and the like.

20




30 chylom crons. A large nunber of genetic and acquired di seases can result
in hyperlipidema. They can be classified into primary and secondary
hyperlipi dem c states. The nost commobn causes of the secondary {4 MAR 2005
hyper|ipi dem as are diabetes nellitus, 35 alcohol abuse, drugs,

hypot hyr oi di s¥g e2eeeni ¢ renal failure, nephrotic 25 0 4 Wﬁg@@zﬁm
02/ 20503 PCT/EPAO /09926 syndrone, cholestasis and bulima. Primry

hyperlipi dem as are conm)n hyperchol esterolaema, famlial conbined

hyper | i pi daem fam | er chol est er ant h erlipi daem a,
chyl oni cr onae Qh%’m?ﬁﬁ' &%oces pl'?%""ﬂ?djéﬁ? c&\'%@ﬂ' I‘i’etrﬁfesent
conpounds nay fainsia (Hevhesen BlioNBsBy, tnoema pdyar’grltembxmaiﬁeeomoemd éfahéng from

obesitas or fro scl er.o cor.onar ero clerosis and
nore in gener Lqrma (B%vd-'er%']] \%rﬁ @ﬁs g;r%pro?g é%"v"[sg‘gé’f ﬁi‘ﬂ%g%p g‘m% uch as
i schaem c Hheathe lditerenddn a pecand rsmmieammgdhe sasultidg seme@pndlag@brb@kylmas cul ar

disease. The BGASARanGHROHINT, HBYo RS ANRLESH SR R8I reBllRIRSE ! o 0T s and

inhibit the clinical conseq osclerosi's articularly
nmor bi di ty andsegentani fyriher pptionelly esimprisinguachyérting e remetlmmm@nde obf fornul a

(1), it foll OY&mng(g A«‘H&?eurplé%ﬁﬁ&ﬂ? r|nﬂ: d&f‘éddﬂﬁm%‘aﬁ%e‘? QVARBSr fre pf} ﬁh@Od of

treati ng warm bl oo animal s, 1nc umans gener al | ed herein
patients) suf flergashemicaliv 'ﬁnr@@ﬁcdefr%sm Fheydmlysis fé%@%lserefmby | ow

density | ijpopefédtédin dn\deldio m@aauﬂncaucﬂ QB Sirbigly bmeﬁ@i@a eroémahe) acigind
especially disorders ciated wwth said VLDL

t he ,chol ester
and LDL. Cons2Gfieptong! '"%WS#WQ‘P@HQ?&&S‘%?V?“N iFEPEBP: rel i eving

patients suffering fromconditions, such as, for exanple, hyperlipidem a,
obesi ty, athelbecorepasids obformyladl) tan dlsalnenmuenﬂ@bé\pcepBreftBusng/mtheti zed by

the intestineglg eSS Melinighbs, lﬁgteﬂééf'é%s%tgs& gﬂ)ﬁ%%?@]ng re%@ﬁnag{ heref ore

has an obllgaPory I na The
present i A¥enan ivermedipteciag 9&01“9%!3Wtb@rmsdep@bn“ﬂn@n@lsmemp@hﬂaﬂe act i ng

as sel ective MidimoBiRidddnQhen B cdrfigd b #Rbudh a ﬁlﬂﬁo&lﬂif syhétic Seps3Rtter

Additionally th resent i nvention Jgr oVi har maceuti cal conpositions
conpri si ng at ®ALLREP. JRRVRS AIRIEERYEL BY T'V"&E@@p’t‘ﬁ‘é’ﬂlaé'dd’%ﬂsplﬂér“ and a
t her apeut i cal hymebkhetiney @it arics selfveﬁtspm y@dhyét@;amboém&ebsepm nd having

thi s i nvent ; ofpeeut PPl pierBeBRBR Tt FimerHom i Atias RudhgBaRe: tﬁl " base or
addi ti on gal t offokarge raa;nber of compounds. After the last step |n the procedure the resm
is treated with a reagent or process to cleave the resin from the sample. More
detailed explanation of the techniques used in solid phase chemistry are
described in for example "The Combinatorial Index" (B.Bunin, Academic Press)
and Novabiochem’s 1999 Catalogue & Peptide Synthesis Handbook
25 (Novabiochem AG, Switzerland) both incorporated herein by reference.

Furthermore, the invention provides compounds of any of the formulae (11), (lil),
(IV), (V1), (VII}, (X} and (XI) hereunder:

O

A1 > (R)p"

NH,




the active ingredient is conbined in intimate adm xture with at |east one
phar maceutically acceptable carrier, which carrier may take a wi de variety
of 35 fornms depending on the for m of preparation desired for

admi ni stration. These pharmaceutical conpositions are desirably § & MiRi€lary
dosage formsuitable. 0 4 MAR 2005 WO 02/ 20501 PCTI EP01109926 preferably,
for oral adn¥Riogeasdti on, rectal adm nistration, percutareve/9926

adm nistration or parenteral injection. For exanple in preparing the
conpositions in oral dosage form any of the wusual |iquid pharmceuti cal
carriers may be enployed, such as for i nce 5 water, glycols, oils,

al cohols and the like in the case of OLgﬁgg""ﬁ4ﬁapreparatlons such as
suspensions, syrups, elixirs and éoluk ons solid pharnmaceuti cal
carriers such as starches, sugarsj kaglin, |ubricants, binders,

di sintegrating agents and the i i the case of pomders, pills, capsules
and tablets. Because of their kasy inistration, tablets and capsul es
represent the nost 10 advant ageous ora gg sage unit form in which case
solid pharmaceutical carriers are obvi Gg1y enpl oyed. For parenteral

i njection conpositions, the pharnaceugh carrier will mainly conprise
sterile water, although other ingredi s may be included in order to
inprove solubility of the active ingredient. Injectable solutions may be
prepared for instance by using a 15 pharnaceutlc (ﬁl gr conprising a
saline solution, a glucose solution qn xty of b T I nj ectabl e
suspensi ons may al so be pr'/ﬁn%xk $ ppriopri at e I|qU|d carriers,
suspendi ng agents and t he- L HNC suitabl e for percutaneous
adm ni stration, the pharnace al ) i el ma optionally conprise a
penetration enhanC|ng agent and/or a sui tabl e wsksd ng 20 agent, optionally
conbined wth m nor proportions of suit@aple additives which do not cause a
significant deleterious effect to the skin. Said additives may be selected
in order to facilitatg admnigtration of the activ gredlent to the skin
and/ or be hel pful for prgf §3 e desiged conposi Mese t opi ca
conposi tions may bg $LS£ i LOUS pRAY'S , as a transder mal
25 patch, a spot- on or oi n ) ::b i on fsal of t he conpounds of
formula (1), due to thelr increased : gEnity over the
correspondi ng base form are obviously nDWe su ble in the preparation of
aqueous conpositions. it is especially advBpatageo 4 formul ate the
pharmaceutical conpositions of the invention in dosage unit formfor ease
of administration and uniformty of 3Qnpdosage. "Dosage unit fornf as used
herein refers to physically discrete units table as unitary dosages,

each unit containing a predeterm ned anount @Hpive i ngredi ent

cal cul ated to produce the Yesi Rt)H}erapeu C effect in association with

t he required pharnmaceuti cal r. amyl es of such dosage

b
Ry (Rg)p?
(Vi)

(Ry)p! ) (R4)p?




unit fornms are tablets (including scored or coated tablets), capsules,
pills, 27 0 4 MAR 1005 WD 02120501 PCT/ EPO 1/09926 powder packets, wafers,
injectabl e solutions or suspensions, teaspoonfuls, tablespoonfu(ls apdgishe
| i ke, and segregated nultiples thereof. For oral admnistration, the
pharmaceutical conpositions of the present invention T@%Kﬁ’&%e f or m of
solid dose 8P by exanpl e, tablets (both 5 swallowa SH8°hewabl e
forms), capsules or gelcaps, prepared by conventional neans with
pharmaceutically acceptable excipients and carriers such as binding
agents (e.g. pregel atini'gsed nEL;ég tarch, polyvinyl pyrrolidone,

hydr oxypropyl net hyl cel | ullosex;7and t hex] i ke IﬂﬁP”Iers (e.g. lactose,

m crocrystal line ~cel IBT 0S8, Cakgjwnfi phugphate dhd the like), |ubricants
(e.g. magnesium stearate, 10 tal & silitgi!' e |ike), disintegrating
agents (e.g. potato starch, sodium starck ' ' and the |ike),
wetting agents (e.g. sodium | auryl sul phate) i ke. Such tablets
may al so be coated by nethods well known in t art. L{RgwPd preparations
for oral adm nistration may take the formof e.g. solutions, syrups or
suspensions, or they may be fornmulatedpag a dry product 15 for adm xture
w th water anﬁéor.qnother suitable liquid carrier before use. Such |iquid
preparations prepared by conventional neans, optionally with other
phar maceut i cal | ¥, sceigoteadiram {idi) whersinsuis il ta8, SHpHutHambOaYOs (e. g.

sor bit ol §yrypgﬁﬁq§%@@réiglﬁgﬁgi  Aydroxypropyl net hyl cel | ul ose or

hydr ogenated e yr'ng agents (e.g. lecithin or acacia),
non- aqueous car M eapseseots(@. @z LHRoWd, @0, ity Celg® c¥EHoer dirpet bendohol ),
sweet eners, flawallng x,TRe Kh&PindepRE Sy b cRIARM CA NG  §barkdi hyl  or
propyl p-hydroxybenzoates or sorbic acid). Pharmaceutically acceptable
~sweet eners usef @°%n the pharnmaceutical conpositions of the invention
conprise prefer@lshyatogeBasC,.phkylj Nt ense 25 sweet ener such as aspartane,
acesul fa pot assi.u sodi.um cyc e alita di, hydrnochal cone
Sweet ener 10 ionar 1 i alpattSoi§EeBRR mptryd, Aoy WEIRGYD. 4707 6
t ri deoxygal act opweriogepyrionidingy miridazit ytriazdmd, dhaacivh imiglaadvinpyrazoldal ci um
saccharin, and j I lekrns ANES SHeEB sorbitol,
manni tol , fruct gg%%?&g#cd}%%@yl'n%??%%wﬁoﬁrralatmg{’ucosyé%hyﬁggenat ed

gl ucose 30 syr upubsiputed with orserdwe|RsSHDHBRNE: | nt ense sweet eners .are

conveni ently US@E ik Bn aldiMaticQing BBleERE FORSEhenOl nEXtAME®I, pyRdibjile case of
sodi um saccharin, the sajd, concentrati.on ms% ra;%g_ f rqm about 0.04%to
0. 1% (wei gt / voPHREPYIGRYIHENY!; Rysifaziny, theging,; tlazovinidg Ry, %M’@'ner can
effectively be useh, nsdtisiagmn, G8zdyldpyikiaigl, 20@byi and thienyl, optionally
substituted with one, two or three R, substituents;
- each R; and R is independently selected from C,.4 alkyl, Cq.4 alkyloxy, haio

and trifluoromethyl;

20 - each R4is independently selected from C,.4 alkyl, C4.4 alkyloxy, halo,
hydroxy, mercapto, cyano, nitro, Cy.4 alkyithio or polyhaloCy.salkyl, amino,
C,.4alkylamino and di(C,.,alkyl)amino;

- p'andp®are each0to 2;
- plis0to3;

25 - X, and R4 taken together with the aromatic rings 1o which they are attached
may form a fluoren-1-yl or a fluoren-4-yl group;

- Arepresents a Ci.¢ alkanediyl optionally substituted with one or two groups
selected from aryl, heteroaryl and Cs.44 cycloalkyl;, oxygen; or a direct bond;

23



WO 02/20501 PCTI EPOL/ 09926 concentrations ranging fromabout 10%to about
35% preferably fromabout 10%to 15% (weight/volune). The
pharmaceutically acceptable flavours which can nask the bitter taﬁqiw 2005
ingredients in the | owdosage fornulations are preferably fruit flavour
such as 5 cherry, raspberry, black currant or strawberry flavour. A

conbi nati on Vo O¥M1f | avours may yield very good resul t PCTERMARS hi gh- dosage
formul ati ons, stronger pharnaceutically acceptable flavours nay be

required such as rdprésenRl hydgb‘éﬁcﬂ:ﬁtoéikyi I\gnﬂtor ﬁ‘&g}oan}fggg ioRdg the like. Each

flavour may be present in nposition in concentrat| on rangi ng
f rom about 0. Oﬁﬁbﬁwmfd%“i‘@ QfWéﬁ’ %?9"%1’@&@)‘1‘0 C@Bﬁwiﬁ%ﬁisﬁ@‘@w said strong

flavours are acyﬁ.nbag,qwﬁsjwmmgs{ﬁ(@ wl'a’n@?@ﬁ,agloq 1gadyl, @yggn(ymﬁo used t hat does
not undergo any_ch e | oss of taSte and/or co or under the

or
ci rcumst ances df1-® SR hema S artliviaingssbeaViane ibox ani de conpounds of this
i nventi on smay b@llﬁw)l%\muio%hmnidoérylcp%ﬁfm BétatoanilIl, pAIGA; 1AL eyRioklkyl; Nj ect i on,

conveni ently int r ut aneous |nject|on f or
exanpl e by bol J?'ﬁ‘ﬁrgzéf?% (S’rea@‘ﬁﬂffl qyﬁ?ﬁﬁé@ @?81 nf usi on. Formul ati ons
for injection rﬁsyartnid?ﬂmmﬁeadndemlwmptesednwg:geﬁpmmba!m,garynon anmpoul es or

mul ti-dose contgi,nel s, %A&B%tnyorﬁ@?g&nst@ G aogr%sﬁ S ?tbg ﬁom}%ﬁ?’eomy take such

forms as suspensions; ddh us vehicles,
and may cont ai myﬁm,rﬁjhafkyiwg' agent €. ﬁaltﬁarﬂﬂoaﬁ(&smltyﬂarmnngQ saryhendi ng,
stabilizipg angtorandikise dve ingredient
may be present #H(]ap'g’}vxﬁ & ﬂ&f%ﬁﬁ%@?rﬁ\ éﬂa}% “\)@%}}5 n%&b@ﬁé{l" cle, e.qg.

sterile pyroger¥l E'ea'\Wdt@teroﬂé’%n@"‘i}(b@:mwaﬁml ﬁmgﬂobfaywl'%{ de conpounds
of this inventigiyhaRE, @4;@@ GalkdroA, rmi@k@@um@% oggﬁy@p_,gwum such as

supposi tories or reten contajnin ent| onal
supposi tory bas”gkeméﬂg‘ﬁ @E‘aﬁéag?%&lhﬁéw'"hwgmm%@w* 3’? F\ﬁ@%e. The
pol yaryl car boxauhladmdonaptm:rndgjdqfsawfkated hetemnidlionadien), be used in conjunction

wth othefs Phanimgsul el SR Sy d eRRbh BHlrAlo B RIALIRES i 52

conposi tions of % r eséh Se at’ I'8ast one 30
addi tional Ii plg@upcﬁﬂéﬂthgrmgbaﬂo, Cyahmsmrceé}daaﬂgktw, amigo, @ab&"edhmlonbl nati on

i pid- | ower i ng(eh %ﬁWYaJmI@QL S5, eAGLINRRR G, | Ry EriRLBIbRT sRgent may be,

for instance, nmenagenent of
hyper | i pi daem éj'@mwﬁ'ky%@“@o‘@"b‘:’&ybFily@a@i“ﬂ belgiresY e Yesin, a fibric acid

derivative or maq&ybiﬂaiﬁylaggpa?cyc@émw @élﬁlayodr%mkylomﬁdlkbﬁyﬁ he background of
t he i nvention. MAR 2005 WO 02120501

i on
PCTI EPOL/U9926 “‘"IB%'}“EWI 8\/\&5?‘?15 a§y%{?%"'8’"l ncl ude ot her chol est er ol

bi osynt hesi s- i miebiXs tr GHaMehay- also represent a nitrogen atom substituted with
hydrogen, Cy.ipatkyl, aryl, heteroaryl, arylCq.ipalkyl, heteroarylCi.1palkyl or
Csaocycloalkyl;
Yy and Ys are each independently selected from hydroxy and halo;
25 - Y5 is selected from halo, B{OH)., alkylboronates and cyclic analogues
thereof; and
- Ygand Y are each independently selected from bromo, iode and
trifluoromethylsulfonate,
which are useful as intermediates for the preparation of the
30 polyaryicarboxamide compounds of the present invention. In turn, the present
invention provides methods for preparing the above-mentioned families of
intermediate compounds, such as disciosed in the foregoing exampies.

The polyarylcarboxamide compounds of formula (1), the N-oxide forms, the

35 pharmaceuticaily acceptable salts andﬁtereoisomeric forms thereof possess



chol esterol absorption inhibitors, especially HVM& CoA reductase inhibitors
and HMG CoA synthase inhibitors, HVM5 CoA reductase gene expressi ®le MAR 2005
inhibitors, CETP inhibitors, ACAT inhibitors, squal ene synthetas
inhibitors and the Iike. 5 Any HMG CoA reductase inhibitor nmay be used as

t he second in the conbination therapy aspect dhavention.
The term"” HK)?}HE%% reductase inhibitor" as used herein, % ’Fﬁ“&@” 3t herw se

stated, refers to a conpound which inhibits the bi otransfornatlon of
hydr oxynet hylfgvauratig BpolipoprosimB inkittitngantiaihyosmdcoancomitarg ligidtiewsringd by t he
enzyme HVG F Lahi bi g dily by
one skill edcl%r%tfglﬁé Tgl(rg'#ﬁ 6%3@%?@#‘%@ ¢ oggﬁﬂéér?dagr g%)é's%e%g‘%hﬂn@eﬁgﬁglgﬁ
Enzynol ogy ( i®axpetiad ﬂBMO@patimumedmg/fr@mrmgelﬂlﬂdewﬁeobmw.r| bed e. g. in

U. S. Pat ent ' 4,444, 784
(1 ncl 3d|ezg %ﬁ%é@ergégm&bﬁgd&f&ent I%%Eﬁéﬂ tgégrfg ngrﬁ)g fayuvast atin),
U. S. Pat ent3 Nde upegdw, tbemangfamw&owmﬁglcmé@fémaam ﬁl)sordgﬁ%ua bpag
(i ncluding r'éﬁ@éé‘sa&f'v%glan(aehéllﬁ nﬁ r%iéﬁns'\*QLDLﬂerﬁévZ déﬁsﬁrymbaﬁ%téﬁisqgoi_)

atorvastatin) ase i nh used as the second
conpound i n W@SB%%'MF&*W@?TS%@GQM t%‘ﬁf&’ﬁs“’t‘ff" Q%P%'aﬁeﬁ\%‘ﬁts?tgn LGlhe term
"HMG CoA syntdpaggr.i nhibitor” as used herein, unless otherw se stated,
refers to a conpound whi ch 20 inhibits the biosynthesis of

hydr oxynmet hyl.gl ut ar I-coen froma et coenzynme A and

acet oacet .'g'@ ﬁ% %ﬁﬁé%’é pﬁrﬁgolg ?Sﬂ[reé“'ﬁlméla&?ﬂéng%ﬂthase. Such

i nhi bition nmﬁsdt&aidemnﬂncrmw pmdlnbpobgemmm@ﬂkb\edemsityuib@ranems accordi ng
to standard oré - g : Exenpl ary
compounds. ar 4 ELa Ysson EhERARoPlRIENTEL P ind bridur Sihedicionis =)2TF 1Y
bet a- | act am dedicariidvagsylandisapeaisowel agablishab ¥ BE6s sasreled h)g“ledlvgpl ro-1actone
derivatives %@ cohigipBiophein® @fd-6%4h %ée%éﬁldfé&uﬁdér&@g?&%nﬁﬁwounds

Any HMS CoA reductase gene expression in used as the second
conmpound }n tt%c'&b'l'?é‘Pﬂg‘l Heke WY Eprardpaiaut 86 ¢ 7% Ofﬁk?éﬂ'ial ¥WUMThese agents
may be HMG C@Aol:eeﬁhmtwsﬁgmmem.hapanpmefmcbﬁfpaném@t Lbl_analehswi 30
transcriptio D%éor trans| t|on event[ transl ati on of
MRNA  codi ngq'ng‘r'd'\q I AN PR %%E’ ff"ﬁf%!”@?ﬁ'?é’fHe%ﬁ%ﬁ%&’?ﬁ%ﬁ%‘?'E‘BlrE‘ may either
af f ect trana:auﬁl!ywiated td pthesisalbiosis. th avetradtyhigh demsjty lipodvoleinedHBLDr ned i nto
COMPOUNS ¢ nfcifbohili BRAKESBRAL AP Ede A\ Ib AL EHoMardlFe RoRBYE enzyTes I

t he chol este I osyn I'C cascdde or to accumulatron of a
met abol i t2% 3@ogestagpFthosh ! V@oombegmgisemrﬁ BebtiDlddyotia isthugat he

above- ment i oRghvdfidn Ydihdof a&&lamPwétﬁéﬂogemawteh@an@ea@m\mﬂrs readily by
one skilled in the art ccor ing to standard assays, i.e. Mthods of

Enzynol ogy ( PAsERIPIHPS8Ileg  Exenpl ary conmpounds are described e.g. in

The principal mechanism of action of the compounds of formula (i} appears to

25  involve inhibition of MTP (microsomial triglyceride transfer protein) activity in
hepatocytes and intestinal epithelial cells, resulting in decreased VLDL and
chylomicron production, respectively. This is a novel and innovative approach
to hyperlipidemia, and is expected to lower LDL-cholesterot and triglycerides
through reduced hepatic production of VLDL and intestinal production of

30 chylomicrons.

A large number of genetic and acquired diseases can result in hypetlipidemia.

They can be classified into primary and secondary hyperlipidemic states. The

most common causes of the secondary hyperlipidemias are diabetes mellitus,
35 alcohot abuse, drugs, hypothyroidism, chronic renal failure, nephrotic

25



U S. Patent No. 5,041,432 and E.|.Mercer, Prog.L.ip.Res. (1993)
32:357-416. 5 Any CETP inhibitor may be used as the second conpound in the
conbi nati on therapy aspect of this invention. The term "CETP i nhi t?]'EFﬂI\R' 8%
used herein, unless otherwi se stated, refers to a conpound which inhibits
the cholesteryl ester transfer protein (CETP) nedi ated transport of
various choV84¥¥MIl esters and triglycerides from HDLPEGEROIN926and VLDL .
Exenpl ary 10 conpounds are described e.g. in U S Patent No. 5,512,548, in
J. Anfi biot. Bl finfnd (1996)

6: 1951- 1954, @k@%mﬁﬁ@&%ﬁ%% el P”'ﬁé@%g&”ﬁ%@%g'?oéﬁ%}@%"npound in the
conbi nat i on tl'Wée@b9leat§péaﬂmI@.ffamHlabCQﬂle‘fﬁdthyperlipla‘aﬂinladﬁmlliaACAT inhibitor' as
used 15 herei MRLRSS U r ﬁégﬁﬂ ch
inhibits the H}I ﬁtrace &%%?53%‘?@?% Egrﬁ?:géneﬁﬁ? &yfgﬁwﬁg ?er}ﬁje% by the
enzyme acyl feglachbeadgigesraenigl The pesentoompomdsmahlsebe beerd Ivay be

det ermi neds r aaelichy oPtieat §Rfferibdroify im'dBBoIRS or 62 J«ura&léres. tandard assays,

i.e. the nethod of Heider at al.,” Journal esearc (1983)
24:1127. ExefSP&F! va&m%ﬂaergﬁ@ergasaeémqrq)@cgeéer@l disprdersavhigit asat  No.

5,510, 379, i rremd%/a%%%madmh ¥i2h AG6cHaemit he%ﬂﬁus%ﬁb@lﬂéﬂﬁh&wmagahﬁrse
i nhi bitor be used 'ﬁ% t he second Cﬁ{%})und in he conbi nati on therapy

aspect of t hldéseiaﬁ%e(f?f‘? vaggilar disepse. BRI C%’Vﬁ’ﬂ”r‘i‘@?&?é’qa\'\?ﬁ bitor" as used
herein, unl esegresé‘imnﬁeﬁbersﬁceéreds an@indibi theocliaicAconsequedess okhi ch i nhibits the

condensayogy aﬁ] r&ggperg& %%Hicﬁ morb@ taﬁétng%/{gwhosphat e to form squal ene,

catal yze enzymne squa Such inhibition may be
determ ned readily by one skilled in the art according to standard

met hods, i . e.n NewiS e Wilitymh Measmegyndsigdemulal ), 8 5dlows it treeessnar y
Corrpounds ar endaseH hibe ro%xdGS a'n{bt}ﬁ%ﬁ'trégl?nng&m IblBod%B a?hn?fgs Bhdudd$ and in

EP- A- 645, 37 Those o in the treatnent of i pi dema w | |
easily det er AHRENE. h@enﬁﬁ’@f ‘é%'@ﬂf‘?@éﬂ pafieats} WF‘%“@W"%? cgpsed
pol yaryi ciar bexantess of 9810w derity t;;.lsupﬁotemmrm_)@mof;vrmm«q)obmmé esul ts

dh f I
Phor apeut | caltol eI EEipesBuaiRassls crbess by Bt S5 008584 v s2ier 2005 wo
02/ 20501 PCT IVEDDHI@Q@% Camgéquynthoa atethad o tnegthiegt isfordviniyl foerieliging nor e
preferably fi erﬁ?gﬁ’fgmﬂ? Qré)m%%gonst QudUor gxénﬂglﬂég]erﬂf)ldgﬂ%y wei ght of the

patient to be trea {ﬁ@ropl‘latetoa ster’the
t her apeut | caPP%'@f?‘éE‘Pﬁ%‘gWé@éWPﬁ lidigbetar m of two or nore sub-doses at
appropri ape intervals throughout the day. Said sub-doses 5 may be

fornul at ed agpuiB-48,d9sBetel By e infeslineS KalRb&afAGNthe @BEGHH BY from
chylomicrons and therefore has an obligatory role in the intestinal absorption of
dietary fals. The present invention provides polyarylcarboxamide compounds
which are acting as selective MTP inhibitors at the level of the gut wall.

2 Additionally the present invention provides pharmaceutical compositions
comprising at least one pharmaceutically acceptable carrier and a
therapeutically effective amount of a polyarylcarboxamide compound having the
formula (1).

30

In order to prepare the pharmaceutical compositions of this invention, an
effective amount of the particular compound, in base or addition salt form, as
the active ingredient is combined in intimate admixture with at least one
pharmaceutically acceptable carrier, which carrier may take a wide variety of
35 forms depending on the form of preparation desired for administration. These
pharmaceutical compositions are desiﬁ%biy in unitary dosage form suitable,



about 0.1 ng to about 350 ng, nore particularly fromabout 1 to about 200
ng, of the active ingredient per unit dosage form The exact dosage and
frequency of adm nistration depends on the particular polyaryl caﬁggi‘(@gﬂ'uﬁge
conmpound of forrmula (I) used, the particular condition 10 being t

the severity of the condltlon bei ng treated, the age, gener al
physi cal condPt¥3K*f the particular patient as well as Cﬁgﬁ’%ﬁﬁ%ﬁ

medi cation (including the above-nentioned additional |ipid-Iowering
agents), the o for éam:ﬁualﬁnag,, red®l adminetratidon peuianeddose skilled in
the art. Furtherrmre sai d ffectlve dai ly amount may be | owered or

i ncreased deRANBINISHAtoR qrparepieRldAReihe of the treated patient and/ or
dependi ng on t h’QJr%X@fhpl@ﬁn prlépmf ngthe coipysiiictisam ofat dssageliomy anpef the

pol yaryl car boxa the i a ent ffect ive

dai |y anount ?Fé‘i ﬁé:pg\eﬁsagngvbegl:ngloygﬁ sg:gb%%or 'nﬁqy gui del i nes.

20 Experi nsentw&tep@lybotbfbuh]’@cqﬂfmmmeﬁ;keﬂmbe céredof lveal diqwid foreparatives f ol | owi ng
abbrevi ati ons re used €\N e s stands for
et r ahydr of ursiih seshRersions g s, SR anp sALAEr o bhppacelial | (120

di i sopropy! etdagriers'sDi¥fds stemhss, shigNs; Icﬁqhe,tlhl;rlcahtsrlmadnrd.edlslmﬁwmg means N
methyl - 2- DY Rl 8he ke fidhe PR pdRdbls: p hy%gﬁﬂ% i@ﬁﬁub@ "TIS' neans

tri isop ropy ane; am ne; " TMSOIf"
means trimet HRecsusy pf their BMYaﬁt@malﬁtﬂaﬁchﬂb‘BtﬁM@aps%ﬁ F@ﬂfeﬁ%ﬁlﬁmﬁket one.

Extrel ut M i gnanRigeslisdratiosdEe Gifit 1’6%% mﬁ%%hrﬁabadéhd prﬁ%a@awcaiand is a short
colum conprising di atopaceous earth 56 ; ﬂlé(%on of i n'&ermedl ate

conmpounds W‘Eaﬁ abvipusly srRlavedhfor B%"PB"Fr PP We( 0. 026 nol e)
was added dr giNdrgBcdulicaidaffiexiviliriainlly cbn{pﬁsmtbﬂapdmyw)mugnbmer ne (0.028 i
Po

nol e) and Na2 . (0.024 mole), ,in 150 | ring. The m xture
was stirred d g%l?ﬁ{st%%%ei'ggﬂb%d POOF%FO%%W%%%F%I? g ureg C{' ¢ into i ce water
(500 m) and isgiiediead IhjectaB@ smmunsamayﬁhereqar&}:bﬁomnsfanee tmgsuflg kRt ered of f and

di 501 vedyd 1 BTl ARR) Eomhiq YR 30HAoR, iR LAY £2/ 20501

PCTI EPO / tere e solvent was evaporated. This
fracti on was rpodure pblaptb\}electab!msua%er@ans@WV@@ besprepaned &y UsBBuent

CH2dl 2/ CH3CH p?%;;lr)ate AR Méﬁ‘s f§u§6éddﬂf‘b5agéﬂfseandf}ﬁé Inee:tlad:oaipdmhm sol vent was
evapor ated. Part this fraction, was Lrre The precipitate

was filtered BHAP lﬁﬁ@f ReFGUERNecys aiy lr'ﬂ?éra@°r04h‘bp‘lﬂ"m€?e'ﬁ\5?'tﬁﬂ"'% may
4- (4- ni t r ophasptiohal-dohpiiyé alpengigtien anhacigedgehearf{d/ont esuiaticatettirly nel ti ng

poi nt 92% ' a%é%'%{%lbﬁorﬁa‘ﬂg combined with minor proportions of suitable additives which do
not causs a significant deleterious effect to the skin. Said additives may be
selected in order to facilitate administration of the active ingredient to the skin
and/or be helpful tor preparing the desired compositions. These topical
compositions may be administered in various ways, e.g., as a transdermal
25 patch, a spot-on or an oiniment. Addition salts of the compounds of formula (J},
due to their increased water solubility over the corresponding base form, are
obviously more suitabie in the preparation of aqueous compositions.
It is especially advantageous to formulate the pharmaceutical compositions
of the invention in dosage unit form for ease of administration and uniformity of
30 dosage. ‘Dosage unit form” as used herein refers to physically discrete units
suitable as unitary dosages, each unit containing a predetermined amount of
active ingredient calculated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. Examples of such dosage

unit forms are tablets (including scored or coated tablets), capsules, pills,
27



A mxture of intermediate (1) (0.026 nole) and KOH (0.13 nole) in ethanol
10 (150 m) was stirred at roomtenperature for 18 hours, heated at 50C for
2.5 hours and cooled to roomtenperature. The precipitate was fi[{}]E red
off, stirred in 2-propanol, filtered off, washed three tines wi th*% MAR 2005
2-propanol and dried. This fraction was stirred and refluxed in

2- propanol . ¥@eZ25Hr opanol 6N (19.94 nml) was added. TheCHEReI/eME was
stirred and refluxed , filtered warmand stirred in 15 water (350 m). The

i pi tat ' A d . yi el di 5. 94 f
£ o Ca i ¢ r Onesl bASEE" el Pl €uioh Bn sbfoSios sty o o
(i nternedi at eabipspderitidRirg the Bke? Bnd\segrrgated naftiplen tierreafdi ate (1) (0. 0136
| d 1-(3- - 3- vl i L m 0.0 | i n DCM
(125 ) was. stier Doy, B mcehil oGboiiens B R Ssent, e or
2,2, 2-trifl udnestipy mapitake tii@fon 4f aglidadose forBEMo( @&y, tablats (sethr r ed.

T t hyl d f 5 m nut

Lo give ikt oF Siogsde @R iafid iyt b ot Bollich el " PLst Tl ng 25
m xture was siOnvertignaesans gith phanacgstically apaentahigexcipieDtreanst epangrs | ayer was
separ at ed, drsiu@ﬁ‘ as Binhhﬁ%ﬁgntér@gt %éﬁ]n@ﬂ%é@st%ﬁ%ﬁ%rr@g{aes' due was

purified b col . umm chr omat over silica 2/ CH3A -t

(0]
98/2). The pJWQroP‘Y%{EFPH"Bﬂ@Y'ﬂgW@SE@Wé’&'éfa) difiers 1(% '@‘HP% miciRerystaligpor at ed.

This fracti arlivese, paltiufni ;ms,hnatmwfm mz@r RIBAG G @@Fma@wegmﬁ;skéaq?xegel
ure ract| ons were

el uent: 30 exanel et h cet ate 0/3
(et vent: A0, M BRX30THENRY, s BSs o080 (0 0u RS 5o podum Sisfoh
()-4-(4-ni t r hteelale ﬁnmmpm&e}yWemthg{] agéth(e d.rsotiumaawgkstbiphate) and the like.

- 1- pi perazi r A m xture of
?nt P pe aterﬁggi?%bg&% gﬁxglsgtb% cggghio% éﬂoqs%g@% 'Al’iﬁ}le%% ydr ogonat od wi t h
Pd/ C 10% (1 g) Lwldéfwﬁloy@fmlomlﬁﬁ@irpﬂ*@ﬁ@hﬂ‘@)!éﬁkeahel%mtm|9Q;phene solution (1
m). After u@bmh&qsoéyrbymmgﬁbr&%ngwtw@ 1RBY B4 forh b= M@trp g filtered

off and the filtrate was evap orF) . The residue was tritu in D PE.
The precilpi té?f@%éwﬁw'fﬁévaé%raaf’ r gRgthefrsuitable Jiawd garigr l?LefongSSfS‘e‘)h-4 (4 330
4 MAR 2005 oa Rxtiond oty P BRIy coRl 1R Myd tionally with

) - a- phenyl - Y\ﬁj:qr(e%/p%'é t??fl f)rogﬁpel) a. erazi neaaggtopn;ogaywnl nt er nedi at e
1, "ol ting pdl s 7 plefiabS e R e T Ak BeRuRg G (e 8!

- (tri fl uor sAwitbheyiup] dethyiceiuldsenhydropopyivetiyicetiber odeyd(d@edednote) in
m o ar [ SOPBtal) TATGES g Tedn iy aBpodl Bon-Bdils BT ) 1 b
(500 i) %R/as (%aoeéfaom@bw%@ewwéewwmhei)mseewwﬁ davausy, maskigar s. The
organic agents and preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbic
acid).

Pharmaceutically acceptable sweeteners useful in the pharmaceutical
compositions of the invention comprise preferably at least one intense
sweetener such as aspartame, acesulfame potassium, sodium cyclamate,
alitame, a dihydrochalcone sweetener, monellin, stevioside sucralose (4,1',6'-
trichloro-4,1',8"trideoxygalactosucrose) or, preferably, saccharin, sodium or
caleium saccharin, and optionally at least one bulk sweetener such as sorbitol,
mannitol, fructose, sucrose, maltiose, isomalt, glucose, hydrogenated glucose
syrup, xylitol, caramel or honey. Intense sweeteners are conveniently used in
low concentrations. For example, in the case of sodium saccharin, the said
concentration may range from about 0.04% to 0.1% {weight/volume) of the final
formulation. The bulk sweetener can effectively be used in larger
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| ayer was separated, washed with water, dried, filtered and the sol vent was
10 evaporated. The residue was triturated in DIPE The precipitate was
filtered off and dried, yielding 99.8 g of N 04 MAR 70

[ 4- [ 4- (phenyl et hyi ) - 1- pi perazi nyl ]  phenyl ] -4 - 05

(trifluoro- n&b?%lmgml 1' - bi phenyl | - 2- car boxani de (i nt erggkﬁg{%&? mel ting

point 1800 MPLE A.6 A m xture of internediate (P nole) in
met hanol (600 m) and THE (600 m ) was hydrogenat ed overnight with Pd/C 10%
(3 g) as a catarcgsitationd tamging diohadtsoud | 0%)d abo@rd5(d, peefarabbl feom pbodthe cat al yst

was filtered te was evaporated. The residue was
triturated i n&yf’ﬁﬁgﬁ’ﬁu e'g&'évc?uﬁ&iate was 20 filtered off, dried, and

di ssol ved i n wakherphafhaceuticeiiy mecepabia fikaliswinehican sk N@m tasaing t hen
extract ed W ¢ o e Wbl BN AEBRIGHON mfiiyg nfdl AT 0 and
precipitat® vﬁ@rrM fasplreay, biack fandindori s;@wbyrryeﬂawwg Aco:ombmatmn pitwo( 1-

P per azi 1) PRGN a4 08 RN g iRl e de 25

(|nterrred|ate m xture o or oret
[1,1'-bi phenymr]arma@wu@@mcp@pta@!eda\(rmrs)gavrbeésqwrﬁd sueiveg @9@“?13') and DM (5
) vas St T ehbooahdl MR oM oAl iiEleO Eagh Bl ma%%e‘)&ﬁ&s@fﬁﬂﬂﬂedr opwi se.

The mixture was stirred f hour to %lve m Xt u é m xture of

4-[ 1- (phenyl rfﬁtahmeOSwoﬁl"béPP'aﬁ%Wﬂ'mHé %Bﬂ&ﬁ?r?é)o(lbo 26 Rd™) in DM (500
m) and t1g et fsightvaené)2 Cambinavas ot s4id eforyTiavburiseee haidntagdousiyr e (1) was
added dropw se. ref |l uxed hen

d
cooled and W& g) W’f’ﬁlty\ﬁaf?aé?ur |§ngc5)ﬁ16§g|aeg fof yagergR any ghang vernloglg‘}ssé) |ed,
filtered and taste d38/oschlarcuridents mapsﬁaad:eescbf tfighlormglgliaitue was puri fi ed by

col um chromat We}%l})égﬁ%\’ﬂxa@'ide‘ &%q:%ﬁ 4@HtH§rﬂvenﬁB#%g/b%ﬂd daté’cﬂ] The

pure fractions we sol vent was evaporate e reS| due
was tritur at gprenfern| @minpiationdpdajegianacenveiiently intravangusfintramyseliared,

yielding 86 ¢ Obodbrsbub ihjédﬂbﬁrfw SR by Boldirfchod BRcMAS0 02120501
PCT/ EPO / 09926ﬁ§| per

phenyl ] - 4" - (t'f “IeﬂB‘r'sdﬁté'P%QI Formplationgfos inigrlipy ey bgBSENEHE Ut nt er medi at e
7, nelting pojdshgdﬁﬁrﬁ;)e gEXAh‘EbEleé«oSnﬁ:ltﬁddﬁe)Cbhfaﬁeﬁé indidiigardadded (7) (0. 025

0,
7ol E) L e o Sy e JASRRTA Mo BERAT (1 PO G 1o
was filtered ehdisiomein oiheof alquepas vehides, and apyreantaéh fomhuatingagans Swos
E Bi. L ug;ﬂ ggo 't %s?én?gmz: Q%ueagfahgu&@ ﬁ?zﬁgﬁlanélh &.%&Qngg;enrgﬁgﬂtemat@gy A part
he active ingredient may be present in powder form for mixing with a smtable
vehicle, e.g. sterile pyrogen-free water, before use.
The polyarylcarboxamide compounds of this invention may also be
formulated in rectal compositions such as suppositories or retention enemas,
25 e.g. containing conventional suppository bases such as cocoa butter and/or
other glycerides.
The polyarylcarboxamide compounds of this invention may be used in
conjunction with other pharmaceutical agents, in particular the pharmaceutical
compositions of the present invention may further comprise at least one
30 additional lipid-lowering agent, thus leading to a so-called combination lipid-
lowering therapy. The said additional ipid-lowering agent may be, for instance,
a known drug conventionally used for the management of hyperlipidaemia such
as e.g. a bile acid sequestrant resin, a fibric acid derivative or nicotinic acid as

previously mentioned in the background of the invention. Suitable additional
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10 chromat ography over RP-18 (eluent: (NH4QAc 0.5 % CH3CN

90/ 10) / CH3OH CH3CN 75/ 25/ 0, 0/50/50, 0/0/100 and 75125/0; col um:
Hyperprep RP 100 A 8 un). The pure fractions were collected and tztﬂ Wﬁ?\fﬁ)?t
was evaporated, yielding 0.119 g of N-[4-(4-piperidinyl)phenyl]-4 -
(trifluoronmethyl )-[1,1'-biphenyl]-2-carboxam de acetate (1:2)

(i nt er medi atW082205015 nelting point 150C). EXAMPLE A. 9 APGil/BROL#®260f

4-[ 4- (phenyl met hyl ) - 1-pi perazinyl]-benzenam ne (0.12 nole) in THE (300
m) and triet \ ' a B o2 C onyl 20
chl oride (O. 1@%@%?&%@%%%%@?g%\t/bv{ihgg.a%ﬁ%ér?nﬂ?é?%ﬁaﬁggrﬁbtﬂﬁsr%{ over ni ght .
The sol vent wef¥lesigspabgeration inhbiterssespaeiaiydiMarGad repudasminhibvs ande or gani c
layer was sepgmeiesh _sm%%dmhiﬁlifdrﬁ@Méﬁoh%é@&t%%%etg@%xé@w@ﬁﬁqh}?ﬂgm,

evapor at ed. @E'F r%ﬁ@due was triturated in D - pr.opanol [
precipitate P INRipegAGAT inhihitpra soalenesypietasginihitopy anddhe liks.act i on was
purified by C0|AHTIHMG¥GU%GG@§§&1MhiB&rQNﬁ*beSu§eU% 188 5ecoRl e8MpotddaR! 2/ CH3OH
9911). The p were coll e and e sol vent was evapor at ed.

fractjon 1e n h
The residue \lf\ég CP'F‘S\“G{"H‘(‘BW%F’Maﬂ?%?“ﬁ’ﬁé““‘*ﬁ?%ﬂ%?t‘%f?’é‘”%’cpﬁl tered off and
dried, vyieldimgu@adngibied” ad\ugedHefeif nineRy biehlivé btatel: pifgrer@ai nyl ] phenyl |

-[1,1" -bi ph - 2- ) int dip.ate .9, | tJ int 162C). 30

i 2P e SRR S PSRN § b ol Sho o)

was hydr ogenatoedzynieA ta mevalonic acidiat batplykédhlol thmemayroa HMBECpA0% (10 g) as a
t al t. At of 0 ' S

11 et od af ElupBeEStion AhiEA R 24 delor Tl YR bl one UGN BIOEA

triturated i récsoldingsapiendargipsspyseles. Methods ohaszyrmalegydi 8811 )GT11458r599dr i ed,

yi el ding 29 gEx@nphry dorhfouridB @Fedddstipedd gy Lls Pieht N&hg@%ﬁb] - 2-carboxani de
(i nternediate, 1%,5&& | ti ng pol L 176@ ... 350 .4 MAR 2005 WO 02/ 20501
PCTI EPO | 060 25 BRSNS Uy ook V& 484 g4 (inclicing simvastati),
4- (4- br onophehglhatdnt Noh4,m$8,088 (indh)dir fRivastaiing| 09, P4ont2b. m;ﬂ::e)zz?aﬂd Cu20 ﬁ 2
g) I n aguesus; | % rqé rr g.at.l QC.for tv ours. The
Wt ur o i R{EERE ety e A Bl e R TP USSRl NOTheor gani ¢
| ayer was dri%@l7.548 (includngettdrvastalinvapor at ed, yielding 60 g of
4-[1,2, 3, 6-t et pRDYMECOASYRINGEY nABRSA o R8HiL11HY L RRAZERRGIRAN D)
[1, 1 -Bi pheny{lhl- g car _bonysp chfbyor Fge O%VOS nol eEB vvas“aﬁgeg gtr%opvmnse to a
stirring mixt'ty eorhinafionNeragy asnestof iy vention( Hhreteyn ieMyF9A avnasedi ny |
benzenam ne (ifhibibe a¥0ised hirein hetSOBemlise Sndd treics Y @mpand apidd ) . The
20  inhibits the biosynthesis of hydroxymethylglutaryl-coenzyme A from acetyl-
coenzyme A and acetoacetyl-coenzyme A, catalyzed by the enzyme HMG-CoA
synthase. Such inhibition may be determined readily by one skilled in the art
according to standard assays, i.e. Methods of Enzymology (1985) 110:19-26.
Exemplary compounds are described e.g. in U.S.Patent No. 5,120,729 relating
25 to beta-lactam derivatives, U.S.Patent No. 5,064,856 relating to spiro-lactone
derivatives and U.S.Patent No. 4,847,271 relating to oxetane compounds.
Any HMG-CoA reductase gene expression inhibitor may be used as the
second compound in the combination therapy aspect of this invention. These
agents may be HMG-CoA reductase trancription inhibitors that block the
30 transcription of DNA or translation inhibitors that prevent translation of mRNA
coding for HMG-CoA reductase into protein.Such inhibitors may either affect
trancription or translation directly or may be biotransformed into compounds
having the above-mentioned aftributes by one or more enzymes in the
cholesterol biosynthetic cascade or may lead to accumulation of a metabolite
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10 mi xture was stirred overnight. The solvent was evaporated. The residue
was dissolved in DCM The organic | ayer was separated, washed, dried,
filtered and the solvent was evaporated. The residue was tritura Eid ARn
DIPE. The precipitate was filtered off and dried, yielding 18.5 @ AR 2005
N[4-[1,2,3,6

_t et r ahydr o- YOCHMSHy| net hy! ) - 4- pyri di nyl ] phenyl]-[1, 1’ - BEEEEHOPPE 2 15
-carboxam de (internediate 11, nmelting point 142C). EXAMPLE A 12 A m xture

of a-phenyl - 4n5RigARe h@wéeaﬁéﬁtdh@ata&wn%sfwlshh%amardrdaa&Qea&emhea _
1-fl uoro-4 -mtrobenzene (0.0 &got assi.um carbor%%o(%o 15 nmole) in

20 DMF (200 niepdijyhy %*?@M‘S@l'fht!‘e@d@%iimﬁ stapdefd assqyg i PE wer e
added. The m ghxyh@ioyR$19859H eoto- 1“éhExé;%p!§ﬂyr¢btr@banase@refdebdrmed @ff, washed

O 1 (a1 roPerRp NG S0 and s P bloo LB ERS OB G medi at e 12,

me: tl) ng pos 2% (yWr@@ETFQrﬁhwl hﬁbé\ué&iafs Jﬁexéwrﬂmfnponn@rmdl a;e (12) (oO. 03,6
mole) in a 0 ous sol ution roge m, was stirre

and refluxed ¥P q‘?i‘P B’ueﬁwgspegb I“@%I'"y’ 6’8 ﬁ'&egﬂﬁn ﬁﬁ{fﬁ aﬁ‘?@f—’ BiHFeExt r act ed
tw ce wth DOMreihnlessgabieraiseaysted, neters teapmrmioedd wihvizh indgbitsithdn wat er, dri ed,

filtered and t h?eﬁf(e%é {6{\%% g@ﬁr@gamgﬁPI%ag&gbﬁgﬁ%ﬁst ritur at ed wt h

2- propanol . ried, yrelding 9.5 g of
()-1-(4-ni tro@h@sﬁ@leﬁe@mﬂﬂrsgmerubp&omdﬂ%m@ﬁ andi¥iaL. Exemplaryedi ate 13,

mel ting peynt 0?%9@5 e@lé]gfl lr?’? SIPARAMNo. %@S‘Qelr(PAQﬁbfdfm e) was added

to a mxture o nterrm|a 0.0029 nolé) i'n DCM'( . The
m xture was stiP#®ed for one m nute overni ght and t hen aI I ovved to stand.

The sol vent waga@ms nﬁfsairﬂct;;oJ Wéoe@héizu@emsggeﬁeasghmwl n DCM (10 ni).
Met hanol (10 ml) was _a e mxture waso(gﬁllowe tand for four

hours, then po &%’”Pﬁ??f rRay ReyugsaRsdbe SeGa QoY 5' ®MAR 2005 WD
02/ 20501 Pﬁddﬁmaﬁﬂ%@ﬁspé&tcﬂmlwmdmtmhg feendAQATIinhibitay as usad

epar at ed, _ dr filtered and lLyen 4 The residue wa
S Eurat ol | el drigsh SRR S E rerdi ERbmIBBnP K ARRI A e 101 e VA
yielding 0.9 sgtraﬂei!l(lar-amrﬁryatlmqfﬁlefmBhﬂipﬂeﬂww thesinayrype agylpi per i di neacet at e

(i ntermedi ate‘? thE’skéor%:n‘g:ym%r%r eléfbﬁ)mmﬁ%&k\/ﬁ!a béd%&nﬁ.rﬁbﬁétﬁt?b f

i nternedi ate I n nmet hanol (10 Mdr ogenat ed at
50C with pal |%ﬁ5ﬂ%ﬁ-tbalaﬁ<ﬁmrﬂwo slendarg pssaysyl. %é*ef‘aw@f’du% e e
presence of an4%ihil@PDRRERESIAEH (998d) 041 107 ) Exeiglfry coimpodiris Gre hydrogen

20 described e.g. in U.S.Patent No. 5,510,379, in WO 96/26948 and WO
96/10558.

Any squalene synthetase inhibitor may be used as the second compound in
the combination therapy aspect of this invention. The term "squalene
synthetase inhibitor” as used herein, unless otherwise stated, refersto a

25 compound which inhibits the condensation of two molecules of
famesylpyrophosphate to form squalene, catalyzed by the enzyme squalene
synthetase. Such inhibition may be determined readily by one skilied in the an
according to standard methods, i.e. Methods of Enzymology {1985} 110:359-
373. Exemplary compounds are described e.g. in EP-A-567,026, in EP-A-

30 645,378 and in EP-A- 645,377.

Those of skilt in the treatment of hyperlipidemia will easily determine the
therapeutically effective amount of a polyarylcarboxamide compound of this
invention from the test results presented hereinafter. In general it is
contemplated that a therapeutically effective dose will be from about 0.001
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(3 equivalents), the catalyst was filtered off and the filtrate was
evaporated. The residue was triturated in hexane. The preci pitatﬁ
filtered off and dried, vyielding 0.7 g of (t)-nethyl 4 MAR 2005
1- (4- am nophenyl) - a- phenyl - 4- pi peri di neacetate (internediate 15, nelting
poi nt 125C). 15 EXAMPLES A. 16 to A1 8 In order to facilitate the
under st andi r'0 ef200hese exanpl es, the foll ow ng presentBEETEPSEHBAe (schene
1) of the preparation of internmediate resins starting froma cormerci aIIy

2N B Na( oo FpP BRI of b ieste gt TRy Tk BAIIRIG, ot g
resin (1-a, Woakout@.5 rag/kgaf bedy veighy bf the patiery iobs treated.: timaybsr opyl  d
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schenme 1) was added t Novabi ochem 01- comercial ‘resin (1 g) in

DCM (15 m)). a‘PP'ﬂ‘é’n‘t '@Eﬁ? F%Utl%gﬂ%ﬂm prstiquiarlydrom gt d 19, 8B 288 % he mi xture

of the active ingredient per unit dosage form.
The exact dosage and frequency of adminisiration depends on the particular

polyarylcarboxamide compound of formula (1) used, the particular condition

10 being treated, the severity of the condition being treated, the age, weight and
general physical condition of the particular patient as weli as the other
medication {including the above-mentioned additional lipid-lowering agents), the
patient may be taking, as is well known to those skilled in the art. Furthermore,
said effective daily amount may be lowered or increased depending on the

15 respanse of the treated patient and/or depending on the evaluation of the
physician prescribing the polyarylcarboxamide compounds of the instant
invention. The effective daily amount ranges mentioned hereinabove are

therefore only guidelines.

20 Experimental part
In the procedures described hereinafter the following abbreviations were used:
"ACN" stands for acetonitrile; *“THF" stands for tetrahydrofuran; "DCM" stands
for dichloromethane; "DIPE" stands for diisopropylether; "DMF" means
N, N-dimethyl-formamide; “NMP” means N-methyl-2-pyrrolidone; “TFA” means
25  tifluoroacetic acid; “TiS" means triisopropylsilane; "DIPEA” means
diisopropylethylamine; "TMSOTH" means trimethyisilyt triflate and “MIK™ means
methyl isobuty! ketone. Extreiut™ is a product of Merck KgaA, Darmstadt,
Germany, and is a short column comprising diatomaceous earth.

30 A, Preparation of intermediate compounds
EXAMPLE A.1
o-Bromo-methy! ester benzeneacetic acid (0.026 mole) was added dropwise to
a mixture of 1-(4-nitrophenyl)piperazine (0.028 mole) and Na,COj; (0.024 mole)
in DMF (150 ml) while stirring. The mixture was stirred at room temperature for
35 66 hours, poured out into ice water (500 mi) and stirred for 30 minutes. The
precipitate was filtered off and dissolved in DCM. The organic solution was
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was shaken for one hour at roomtenperature. Triacetoxy borohydride (1.187
g) was added and the reaction m xture was shaken for 48 hoursv\sgp' %2%10
tenmperature. The m xture was . filtered, and the filter residue

three tinmes with DCM three tinmes with a (1:1) m xture of DCM and

met hanol, three times with firstly nethanol, then SECOQ’%M“%’P DCM once
f

with a mxtuP@@%0 i pDoMand 2 M DIPEA, three tine stly DCM
then secondly with methanol, then dried, quantitatively yielding an

t hyl t . ich i d
*h T he noxt -« diad Py pATI R bR Rt Bl gl <1 1S voe
| nt er nedi at e §ic)gef on @(Msﬁﬁﬁﬂﬁluﬁakcﬁdadﬁfbéﬂwé‘)r@@ purgfragionspreseA. 16 20
(0.00112 nol edolieéted ahd thedsolvnt aas evapbeed) PattTof 4)is I*reomhlwaerstmh@&phat e(1-)

Eﬁe?gld;lgl)‘(%/erl Sl el prBdBiAb Wahidiod dn B ifivd. i ???Wn@%‘ﬁ%vp (5 m)
was added.’ T# (‘eﬂ'ﬁ?P%ﬁ'ﬁYH@“Q@Wh -piPREEER a‘?ﬁé%ieé@&'é@e A% & metingRdnton i xture

was shaken fea°C34 hours at roomtenperature, filtered and the filter
resi due was washed 25 with DMF (5 x 20 m), then five times with (1:1)

m xture of %nol (20 M), five tines W|th a (95 5) m xture of
DCM with acet]cC VA WD .02/ 20501

PCTI EP0110992% Mitigd W‘ﬁ)ﬁ\#(‘()g‘gogﬁsﬂ‘q&ham? Epi’g iS5 Rek teﬁ‘aﬂf?b (20 m),
quant i t at i@ el {150 yllewvas stigred atireamptemperdturaderd! & keurs, hegled@t B9€dloag8.5 1 -a in
scheme 1. EXA\kEand dovidd 6 robmttethgeraiurd. TRe pesdigitatd wasdaterideofstrred (0. 00112

R afgre%%amgﬁ ool S i o Bl n ko Six days

at 55C, then vvashe wi th DMF
(three times)TaclipR was stiyed apdrefipredin2;pronsnel. Aty ?r?ﬁa”ﬂlﬁﬂ Y@t hen three

times with fiwasaddeDCRhe mbdtirewesd stitgd aretrefigtad, fikirbdwaim anhdiredrined,
quantitat yyel yami dhﬂ)gTﬁQ %ngtewsrnna@aqm arddrie@syieidingstaidbed as I11-a
S o g R SRR PR B alias added o he
N, N- di net hy| -Gntesned liﬁ‘@h%)m ne (0.0003 nole) in 15 DCM (3 m) was added. A

sol ution of o-iodobenzoyl chloride (0.00336 nole) in DCM (5 m) was added
and the reactfXNMBLEAS e was shaken over ni ght at room tenperature. The

m ;‘LUV e WQ{? fA et dt irtdifhedfed o -G’rﬁ'neiHyI"éﬁ'ﬁndﬂréﬁM :PCM DCI(\)/I nfﬁ
Vr;net ha(rallolrn Xt E(ra‘?hﬁ?qré@m"%%e (Orﬂegsrm%‘lfaij Hg daﬁd?% Hﬂ“)as SE’" qur%ﬁﬁs‘"f? enzyl amege
(1 m) in DONPme fi))A rduistad R Oreeihwawse ® Q0T GR) in DOM (25 m
was stirred. Triethylamine (1.5 g) was added and the mixture was stirred for
5 minutes to give mixture (2}. Mixtures (1) and {2) were combined. The resulting
25 mixture was stirred ovemight and washed with water. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: CHzClz/CHaOH
98/2). The pure fractions were collected and the solvent was evaporated. This
fraction was purified by column chromatography over silica gel (eluent:
30 DCM/hexane/ethyl acetate 50/20/30). The pure fractions were collected and the
solvent was evaporated, yielding 2.3g (+)-4-(4-nitrophenyl)-a-phenyl-N-(2,2,2-
trifluoroethyl)-1-piperazineacetamide (intermediate 3).

EXAMPLE A.4

35 A mixture of intermediate (3) (0.0054 mole) in methanol (150 mi) was
hydrogenated with Pd/C 10% (1 g) as a catalyst in the presence of a 4%
thiophene solution (1 ml). After uptake of hydrogen (2 equivalents), the catalyst
was filtered off and the filtrate was evaporated. The residue was triturated in

DIPE. The precipitate was filtered off and dried, yielding 1.5 g of (+}-4-(4-
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tenperature. The m xture was filtered, washed three tines with once
with DCM nethanol 50/50, three times with DCM t hen net hanol, theﬁ cwf (a
yielding 0.00515 g (46% of a resin identified as 1V-a in schene f 5005
EXAMPLE A. 20 The procedure of exanple A 16 is repeated while replacing

et hyl am ne by n-propylamne, thus quantitatively yielding a n-propylam no
term nated r3pRSldentified as I-b in scheme 1. 30 EXAUPERCIAIEE The first
experi ment al procedure of exanple A 17 is repeated while replacing the

resin of exanpl uantitatively
yi el di ng the re Ophe e %hwﬁ&i @?ﬁnﬂﬁorgﬁtﬁn@ﬁ%@r{zﬁhe@é& LE A 22 The
procedure of @Wﬂﬁﬁqi'éteﬁ relting polspE°6¥ while replacing the resin of exanple

A1 7 by the resin of exanple A 21, thus quantitatively yielding the resin
identified aEXAMPUE AB schenme 1. 39 D 4 MAR 2005 WD 02/ 20501 PCT/ EP01109926

EXAIVPLE A. 23 T i h
XA 12 RO R ol AR08 8o 1 1
resin |dent|f"PrT§9Ma(§5°q WD@”PH"%M@'WBG 0 ml) MRA L‘E’Wﬂ'c‘?ﬁ’é HPbcedure of
exanpl e A. 16 5i re1nuteperelttle(d’hamlmethplbpmqmng]yﬁttieytm 10\87 maepindidMam ne,

thus quanti ti‘édd’rﬁ‘l%aé’b@béﬂ 6}9 Wie.| THRRIRRYE R83 SRrdd96M RRr& ITHe&Rgdhic | denti fi ed
as |-c in scheme

t t.al d f

cxample A - 1PIPOMELRRATR MSF%GW AT v:jg% e P OB RER e A 16 by ¢ he

resin of ¥xamgphrerateg.d hetrasiduguamirifuraied VP E. yhe pwcipiatewasfideied dffdent i fi ed

?Z é:a t gdl \r/]\/n ;S@heﬁﬁecﬂ.yleikﬁndfggﬁwloEN%%(p'ﬁbﬁylﬂbW&dLp’;ﬁer@finﬂpﬁéﬁylr]ev-Anlgf i Zxa e
P ﬁﬂ{o‘ﬁ? h@%\;@%ﬁ Eg e‘?’x?ﬂ-g—q[%ﬁngg%lﬂﬂ:ﬂn?ert%e&&tebé' dﬁh%sq pﬁ%}t np

A. 25, thus q resin i1 den c in schene
1. 20 EXAMPLE®

15 EXAMPLEAG
A mixture of intermediate (5) (0.19 mole) in methanol {600 ml) and THF
(600 ml} was hydrogenated ovemnight with Pd/C 10% (3 g} as a catalyst. After
uptake of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate
was evaporated. The residue was triturated in DIPE. The precipitate was

20 filtered off, dried, and dissolved in water. The mixture was alkalinized with
NaoCO4 and then extracted with DCM. The organic layer was separated, dried,
filtered and the solvent was evaporated. The residue was triturated in DIPE.
The precipitate was filtered off and dried, yieiding 40 g of N-[4-(1-
piperazinyl}phenyl]-4'-(trifluoromethyl)-[ 1, 1'-biphenyl]-2-carboxamide

25 (intermediate 6).

EXAMPLE A.7
A mixture of 4'-(trifluoromethyl)- [1,1"-biphenyl]-2-carboxylic acid (0.09 mole) in
DCM (500 mi) and DMF (5 ml) was stirred. Ethanedioy! dichloride (G.09 mole)
30 was added dropwise. The mixture was stirred for 1 hour to give mixture (1). A
mixture of 4-[1-(phenylmethyl)-4-piperidinylj-benzenamine {0.046 mole} in DCM
{500 ml) and triethylamine (20 mi) was stirred on an ice-bath. Mixture (1) was
added dropwise. The mixture was stirred and refluxed overnight, then cooled
and washed with water. The organic layer was separated, dried, filtered and the
35 solvent was evaporated. The residue was purified by column chromatography
over silica gel (eluent: CHCI/CH3OH 98/2). The pure' fractions were collected
and the solvent was evaporated. The residue was triturated in DIPE. The
precipitate was filtered off and dried, yielding 5.6 g of N-[4-{1-(phenyimethyl)-4-
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The procedure of exanple A .19 is repeated while replacing the resin of
exanple A 18 by the resin of exanple A 26, thus yielding the resin
identified as IV-c in scheme 1. 25 EXAVPLE A 28 The procedure of Jexgapioes
A. 16 is repeated while replacing ethylam ne by phenylam ne, thus

quantitati ve&gé,x,'gg(kdi ng a phenylam no termnated resin Pk?ﬁ%]i’ﬂg gd as |-d
ure of

I n schene 1. MPLE A. 29 The first experinental procedure of exanple
A. 17 is repeated while replacing the resin of exanple A 16 by the resin of

exanpl e A. 28, phBHE@nHIBABRHE AL Er¥methly§) i DfoHdng-bRaoxaMpRt i fied as Il -d in
schene 1. 35 NPL?‘AQ. 0 ﬁhe p@rgg%;}lé@e of exanple A 18 is repeated while
repl aci ng the IPELENH ‘%tF » 8% W’BI A y the resin of exanple A 29, thus
guantitati vel yielding the resinidentified as Ill-d in scheme 1. 40 40 O
4 MAR 2005 V&HAMM_ PCTI EPO 1/09926 5 10 EXAVPLE A. 31 The procedure of

exanpl ef A3 9A:rﬁixfuﬁé36fahﬁdnéwmbﬁ)§_§l®b5%dw ifh fretHafsl (ns@]fn_n waanpl e Aals by the
resin of exa S . t -d in
Sonene 1. Exapiedks 4i38°0 SuéighPaul PG AR [ 08 R, Bor oty '
repl aci ng et h§l Bsreaendy eauiualont). dhe erlalystivas fijaredoffiandthe fillralp wasdi ng a
benzyl am no t evaporated.dheassidue waehitiurited ih BEPH. The precipithien®aslfilterat"dfiPLE A. 33
The first expghd g5, @ ( ; ; I id
replacing, .th dreS| ng‘oq‘a(hre@a %%Aﬂri%é mé%@%?nm ﬁ%@ﬁ%ﬁ% %Uéi t hus
quant i t at el §OMREUARNY VHIFA8i(uetciNTPASH TN i n scheme 1. 15
EXAMPLE A. 34 0{@0)}ed 3t GHaCO7SL64N50/50, 0/08100xandefp@ G dolmn:e repl aci ng t he
resin of Hyperprep RP 100 A 8 um). The pure fractions were collected and the solvent

was evaporated, yielding 0.119 g of N-[4-{4-piperidinyl)phenyi}-4'-

(trifluoromethyl)-[1, 1"-biphenyl]-2-carboxamide acetate {1:2) (intermediate 8,

15  meilting point 150°C).

EXAMPLE A.9
A mixture of 4-[4-(phenylmethyl)-1-piperazinyl]-benzenamine (0.12 mole} in
THF (300 ml) and triethylamine (50 ml) was stirred. [1,1'-Biphenyi}-2-carbonyl
20  chioride {0.12 mole) was added dropwise. The mixture was stirred overnight.
The solvent was evaporated. The residue was dissolved in DCM. The organic
layer was separated, washed, dried, fiitered and the solvent was evaporated.
The residue was triturated in DIPE/2-propanol. The precipitate was filtered off
and dried. A part (1 g) of this fraction was purified by column chromatography
25  over silica gel (etluent: CHzCl,/CHsOH 99/1). The pure fractions were collected
and the solvent was evaporated, The residue was triturated in DIPE, The
precipitate was filtered off and dried, yielding 0.84 g of N-[4-[4-(phenylmethyl)-
1-piperazinyljphenyi]-[1,1'-biphenyl] -2-carboxamide (intermediate 9, melting
point 162°C).
30
EXAMPLE A.10
A mixture of intermediate (9) (0.1 mole) in methanol (500 ml) was hydrogenated
for two hours with palladium-on-carbon (10%) (10 g) as a catalyst. After uptake
of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was
35 evaporated. The residue was triturated in 2-propanol. The precipitate was
filtered off and dried, yielding 29 g of N-[4-(1-piperazinyl)phenyl]-[1,1"-biphenyi}-
2-carboxamide (intermediate 10, melting point 176°C).

35



exanple A 17 by the resin of exanple A 33, thus quantitatively yielding the
resin identified as Ill-e in schene 1. 20 EXAMPLE A. 35 The procedure of
exanple A 19 is repeated while replacing the resin of exanple A 18 by the
resin of exanple A 34, thus yielding the resin identified as |VBé N
schene 1. 25 EXAMPLES A .36 to A 38 In order to facilitate the understangi ng
of these exalplo®soit he foll owing presents another scheRE§REMNEHe 2) for
the preparation of internediate resins starting froma comercially

avai lable resipn . 38 Schenme 2. ( R)P (RR)p " I~"'1 Br , Ti(QPr)4

NOVABI OCHEM ARRL 1 NaB( OCOCH3) 3H, CH2A 2 roomtenperature resin (V)
41 0 A MAR 208)%A iNt@2/c2 858 bronREhemPol-{tHed eyl rdexiparid(nd) (0CA3RAESe) DVAP,
G212 1 oom t ekt AaSy) RaquebiinaRRigs00 T eSlifed Ml dooremdn (V1-a) © Fah

=H R =H | . Ry = CF3; = H'oth f fornul VI
are possible r&ﬁé&é% utsy ‘The Jbgig wRs-co :e’i’ﬁ[ac%f’,wt?l&)ar@,%@g’gﬁ?ﬁﬁ)&’ﬁ Z gG ?A

m xt ure of 5 comwaten alheNwgartid leydiavasQitiedAloagiolt andi avaparated, yielddg®28) nole), 5

61- ?2 gmoani fine df 441 2,3 8 tekdBydBl1gphaiindthjiRRipyiityiMenzef@ninepoxi de (41 m ,

b} {1, 1"-Biphenyl]-2-carbonyl chloride (0.05 mole) was added dropwise to a
stirring mixture of 4-[1,2,3,6-tetrahydro-1-(phenylmethyl}-4-pyridinyl]
benzenamine (0.045 mole) in THF (300 ml} and triethylamine (25 ml). The
mixture was stirred overnight. The solvent was evaporated. The residue was
dissolved in DCM. The organic layer was separated, washed, dried, filtered
and the solvent was evaporated. The residue was triturated in DIPE. The
precipitate was filtered off and dried, yielding 18.5 g of N-[4-{1,2,3,6
-tetrahydro-1-(phenylmethyl)-4-pyridinyllphenyl]-[1,1"-biphenyl]-2
-carboxamide {intermediate 11, melting point 142°C).

EXAMPLE A 12

A mixture of a-phenyi-4-piperidineacetonitrile hydrochioride (0.05 mole},

1-fluoro-4-nitrobenzene (0.06 mole} and potassium carbonate (0.15 mole) in

DMF (200 ml) was stirred at 50°C for four hours. Water and DIPE were added.

The mixture was cooled, The precipitate was filtered off, washed with water and
- DIPE and dried, yielding 11.6 g of {+)-1-{4-nitrophenyl)-a-phenyl-4-piperidine-

acetonitrile (intermediate 12, melting point 118°C).

EXAMPLE A.13

A mixture of intermediate (12) (0.036 mole) in a 48% agueous solution of
hydrogen bromide {100 ml} was stirred and refluxed for three hours, cooled,
poured out into water and extracted twice with DCM. The organic layer was
separated, washed with water, dried, filtered and the solvent was evaporated.
The residue was triturated with 2-propanol. The precipitate was filtered off and
dried, yielding 9.5 g of (+}-1-(4-nitrophenyl}-o-phenyl-4-piperidineacetic acid
(intermediate 13, melting point 216°C).

EXAMPLE A.14

Thionyl chioride (0.01 mole) was added to a mixture of intermediate (13)
{0.0029 mole) in DCM (10 ml). The mixture was stirred for one minute overnight
and then allowed to stand. The solvent was evaporated. The residue was
dissolved in DCM (10 ml). Methanol {10 mi) was added. The mixture was

allowed to stand for four hours, then poured out into a NaHCO3 solution and
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nole) in DCM (400 mM) was stirred gently for one hour at room tenperature.
Sodi um tri acet oxybor ohydride (30 g, 0.140 nole) was added and the reaction
m xture was stirred overnight at roomtenperature. Methanol (50 rﬂ)u @]
added and the m xture was stirred for one hour, then filtered, washed %ﬂ@
with 10 DCM weahgeesid t h nmet hanol , then once wi th DCM (ZOQ,dﬂp)P,,ﬁoggﬁPEA (20
m), washed three tines with firstly DCM foll owed secondly by nethanol,
then dried, yielding 29.28 g of a resin identified as V in schene 2, which
is used in texdragtediwithd2EMi Die grgepicdyenwas séparatbdrdrigd filteredandthe 15 EXAMPLE

A. 37 4- Phenylsd}@m WaS edcthtb. TheGesiBudhds MlidledRhextingANPESThd N DCM (1100

m). Thionyl ide (.10 g, .0. Q84 l. ). added. 0 drops) was
added and tI‘Pe( Qtﬁr‘ﬂ'@s&ﬁ regtoﬁrapgaﬁngﬂ&xﬁéxp&@%e%gﬂﬁgmgﬁ&fk%—r_ The sol vent
was evapor at@HopiBox)-crhead-4-piperidimancaiale (Risrmndintel 14, Theltisppoiaht was

evapor ateds 2{24FQp residue was dissolved in DCM (50 nml). This solution was
added to a mxture of the resin of exanple A 36 (14.64 g, 0.0133 nole),

Dl PEA (24 m, B e) and 4-di et hyI am nopyridine (hereinafter
referred as ,néd Hé e@ The reaction m xture was shaken
overni ght at A Guftre ol iplermediate (14) H2P032 mele} isdnathendl A0 M8F r esi due was
washed w th 18@rogenBidd at 52 Rith p;hllaBlUHEén—camen (%4)N0rey) laarendatalymtrer, DCM

met hanol , ; PCNhL 8 ReesERED 8NP, 1h|6§marfér dofifl ron ?ln‘ﬂ] @‘ﬁelllﬁat '%205’@Br°§%5re5i n

identifi ed as,, Vi 02 POL/ 09926
EXAVPLE A. 38 & eq(”i’?‘e{‘ siﬁ?%ﬁaﬁ?wwasé' il i‘/?dotg‘ép@o 35 EVRPORIG% JJEB4 9,

0. 042 nol e) vasidugwas dityrated;in hpxave( Toe precipitatpivras (fittered offians di@ded Thi onyl
chl oride (10 ygelding 008g onl-methyps-(ReaRbpRBY & phdryk-piperinineaddiater ed and

refluxed for s evaporated. DCM (tw ce 50 m) was
( Hﬁﬂ%ews Jé]ﬁwng%apo'rétgt(‘éﬁ

added, th&ﬂ vent The resi due was di ssolved in DCM
(50 n1) i p S ded to a m xture of the resin of exanple A 36
(14.64 g, O. 2 (24 m, 0.140 nole) and DVAP (0.5 g) in DCM

(150 nl). Thdnredarto silitatedheruadesstandingzot drest exaplas, thetallowing r oom
tenperat ure tgieserits 4 tetensh (@Bﬁbmm) bfithé prepiftioR 81 ifitemb@stevasing shaningh 100 m

DVF + 20 m I?anﬁA Wﬁﬁ@s‘ﬁg dgnr‘:_%E.ltlrnes firtstly wth DGM and secondly

with net I's reaction product was reacted once
nmore with aIf the initial quantities of 4'-(trifluoro- nethyl)-2-biphenyl
carboxylic acigdpehdy onyl chloride, DI PEA and DVAP. The reaction mxture
was shaken overnight-at roomtenperature, then filtered, and 15 the filter
resi due was shaken with DMV + 20 nml DI PEA, then nethanol, water, nethanol,
DGM net hanol , DCM an@“Het hanol then dried, yielding 9G4 g of a

H2 T'(Ol l’)4
NaB(OCOCH;)sH, CH,Cly R®

RT OCH,
resin(-a, b, ¢, d, e)
NOVABIOCHEM
01-64-0261 resin i
a: ethyl
HOOC— O NO, b : n-propyl
¢ : iso-propyl
Q d : phenyl
e : phenylmethy!

OCH,
CHz_If- TH—-O«—@—NOZ resin (Il-a, b, ¢, g, e)
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resin identified as VI-b in scheme 2. Exanple A 39 20 a) A m xture of
-(trifluoronethyl)-[1, 1 -biphenyl]-2-carboxylic acid (0.09 nol) in DCM
(500 m) and DMF (5 m) was stirred. Ethanedioyl dichloride (0.09 nol) was
added dropwi se. The mixture was stirred for 1 hour to give mxtureU‘:'LMAMUUS
m xture of 4-(1-(phenyl nethyl)-4-piperidinyij-benzenam ne hydrochl ori de
salt (1:1) VYO0828%npl) in DCM (500 m) and tri et hyl anmi REVEEIMIRY was
stirred on an 25 ice-bath. Mxture 1 was added dropw se. The m xture was
stirred and refluxed overnight, then gooled and washed with water. The
organic | ayer was separated, dried, fifltered and the sol vent was
evapor ated. The residue was purified Qyredettighm chr omat ogr aphy over silica
gel (eluent : CI—IZQ/\CI—%Q{-{ 9812). The pyre fractions were collected and the
sol vent was evaporated. ‘The 320 i, dy as.triturated in D PE. The
preci pitate wsS} chn‘_ dl m @ i Gesh IQtPEde)h
N-(4-[ 1- (phenylneth p| ridin -(trifldoromethyl)-
[1,1' - bi phenyl ] -2-cargggam de it er redi at e 16 np. 134C). b) A m xture of
internediate (16) (0.025 nol) met hanol (250 m ) was hydrogenated at 50C
overnight with Pd/C 10% (2 g) as a catal yst. After uptake 35 of hydrogen
(1 equivalent), the catalyst was filtefeakysfign and the filtrate was
evapor at ed. The resi dgﬁ_‘vvas trituratedyin DIPE. The precipitate was

flltered of f and " yi eI@h ng 0
%——[Rl fesin (IV:a, b 5.

5 at 6 MAR 2005 WO 02/ 20501
PCTI EPOL/ 09926 Exanpleci). 40 a ,|'-Bi phenylj-2 carboxylic acid (0.25 nol)
was di ssolved in DCI\/I(SdO m ) &aAd DVF (0.5 m ). Thionyl chloride (0.51

ol ) was addesf gHigpP¥kiSiod Ft}@n{,p %{d{%éﬁ?hﬁéﬁr&ghl%d refluxed for 1 hour

under nitrogen flow. The sol vent was evaporated. DCM (500 m ) was added
twi ce. The solvent was evaporated twi ce. The residue was di ssolved in DCM
(200 m) and BEXMAPIEIALS dropwi se at OC to a mixture of

4- (1- (pheny! mabhaminedo. powmb:é; aslrr}:daa@zmeam,@am(m:%ma) and
N-(1-met hyl etslaxér}le 1%9 g\lcfvgbnzémml) b -63 %QEp%rgﬁlggnéprésm Bﬁ ';'n xture was

brought to r r% e over ni ght
10 under i ¢ ROQHATS MG V\T‘ ot Al ehatl (50 e e o o (800
n). The or geasishakenfer onmbows @pemont lethpedituredT riadcetokebardhuhidet heé8E g) vent was
iV?EOE aLed Wil éij:@ﬂ Zﬂ@&e@e@éioh' mixture was sh{aken for 48 hours at room, g
phe i i 0X am e
(1 ntermedr at g@’hg‘? ?ub Tﬁe%{(#’ “Uélsqfﬂg%welr'%‘ i ?r e 'é%%lwfgw% %euctﬁ{ﬁ
met hanol ( 506‘%5)“"\!@@(19“:!5‘ hrRpdimsserithaed: atmﬂﬁe@ A HGMaNd BetBirs “\m h Pd/ C
(10% 3 g) agimescwdthdirstlytmetiddriokthen secondly with DCM, once with a mixture of 10
ml DCM and 2 mi DIPEA, three times with firstly DCM, then secondly with
methanol, then dried, quantitatively yielding an ethylamino terminated resin
. 15 identified as I-a in scheme 1, which is used in the next reaction step without
further purification.

EXAMPLE A.17
Intermediate (13) (0.0056 mole) was added to the resin of example A.16
20 (0.00112 mole). A solution of a complex of (T-4)-hexafluorophosphate(1-)
(1-hydroxy-1H-benzotriazolato-O)tri-1-pyrrolidinyl-phosphorus(1+) (hereinafter
referred to as "PyBOP”} (2.9 g} in DCM (15 mi) and DMF (5 ml) was added.
Triethylamine {0.0112 mole) was added and the reaction mixture was shaken
for 24 hours at room temperature, filtered and the filter residue was washed
25  with DMF (5 x 20 ml), then five times with (1:1) mixture of DCM and methanol
(20 mt), five times with a (95:5) mixture of DCM with acetic acid (20 m), five
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upt ake of hydrogen (1 equivalent), the catalyst was filtered off and the
filtrate was evaporated. The residue was triturated in DI PE The
precipitate was filtered off and dried, yielding 49 g of JV]ARZUUS
N-[ 4- (4-pi peridinyl)phenyl]-[1, 1 -biphenyl]- 2-carboxam de (internediate

19). 20 Exa ?%rz]@rs?]l a) 4 -(Trifluoromethyl)-[1,1"-bi pheﬂ}%ijrﬂroﬁos»?ﬁr bonyl

chloride (0. was added dropwise to a stirring mXxture o
4-11, 2,3, 6-tetrahydro-1-(phenyl methyl)-4- pyridinyl]benzenam ne (0.095 not)

in DCM g ?00 NMiche@iwfih DMFERDYhIPEABIrdDiingd with ﬂﬁ!PT(benm &Uangtgames{ fti rr $ﬁ
over ni i rr m nut es. e
organlg Iayer{ﬂﬁgg'g r&g?aetng\ﬁ\@eﬁzgﬁﬁﬁenhﬁgdg%ss Tal'n ere and the solvent was

evaporated. The residue was triturated in DIPS. The precipitate was
filtered of f BAAMBLEAMIB yielding 43 g of N-41 ,2,3,6-tetrahydro-1
(phenyl et iyl A-eixtprer dfdhenydsindfenyipled. 11(Umd1l1a¢mdmﬁridy$ﬁelb2%0 bi phenyl ] - 2-

30 car boxam d@ G2 BORA NS Bty v sﬂral@ﬁ'fBFQﬁH%&%Qat%gl’@rtﬂ&%(?@]éfz(0 078

mat) was adde 0) (0.039
mol) in 1,2- dff iﬂ‘ﬁ‘%gféﬁ Frﬂ'&ﬁfefeﬁ'é%wﬁﬁ WaSW"WWd%e%@e I’VF'P adniKyre 30
M nutes and tbiet® st DME edddl DIeEAY zadithen dirae dilves withdirstly d)0Ad Tolloveed

evapor at ed. é&aﬁb»‘?h@%m )méwa,eada%maTbay V?e?f:ﬁrigré?l YRMotbinfiffdd 35 and

refl uxed ernlgﬁt] " 3‘? ma was evaporate The residue was triturated
in D PE I5PRAPHIST 8s §'"fﬁ°f"?@?ed off and dried, yielding 20.8 g of N

[ 4- (1,2,3,6tetrahédro4pyr|d|nyl)
phenyl]-4"-(t thyl)-[1,1" -bi phenyl]-2- carboxam de (internedi ate
21). 44 0 4 NA&WIMQN Q%ﬁ&ie?@iﬁ&ﬂl&ﬂtﬁ%&ﬁaarﬁx@&hmpﬁﬁieA m xt ure of

on. Sﬁnfg'eate % o4 iFBCh 10 o M“ﬁ?ﬁ@ Y ﬁ‘"(i%p‘) gg” BPopwi e at
a terrpera Mjlg E'r‘ ﬂiﬂ%’oéif’ ¥ M'Wdf 83 WB' Hen stirred
5 and refl uxelaCMv(émw) wgaﬁ addadearddhe/@ﬂctma@v@vap@saheleen Quermigialt rqe@00 ) was

added. The i pshpeeatasTisd rinrxhﬁdv\a@ﬂnéreaItud%ild@rwa%m thréB@meehw@nt was

evaporat ed. They a@rgér ehifh é("?rﬁﬁd\{)é ggt@i ﬁgfdﬂi‘? °F T%Brtﬁgde%ﬁébt it S

filtered off @H x tetra ydro-

4-pyri di nyl ) pReMyhen me f‘" 1. thep HERY: ez'e%'w i @’as("eﬁ’(eé’r"ﬂ@dl ate 22). 10
Exanpl e A3 l@!‘lmammrbet(mrrm iafDGM{ 5 mb dine sbake) fo( 80 BOLF ahdom and

di -tert-butyliefperitReNBitmixtite HAS AitdtBl IwdshePirvbd MABE with WM Sdrice @ at  room
tenperature f@éMﬁne}Raﬁoﬁ SOBM: three times with DCM then methano!, then dried, yleldmg

0.00515 g {467%) of a resin identified as IV-a in scheme 1.

25 EXAMPLE A.20
The procedure of example A.18 is repeated while replacing ethylamine by
n-propylamine, thus quantitatively yielding a n-propylamino terminated resin
identified as I-b in scheme 1.

30 EXAMPLE A.21
The first experimental procedure of example A.17 is repeated while replacing
the resin of example A.16 by the resin of example A.20, thus quantitatively
yielding the resin identified as li-b in scheme 1.

35 EXAMPLE A22
The procedure of example A.18 is repeated while replacing the resin of
example A.17 by the resin of example A.21, thus quantitatively yieiding the
resin identified as l1l-b in scheme 1.
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(5 M) was added. The m xture was stirred at roomtenperature for 3 hours.
15 The sol vent .was evaporated. The residue was stirred in D PE. The
precipitate was filtered off and dried in v acuo at 54C, yielding 2.478 of
1, 1 -dinethylethyl ester 4-[4-[[[4'-(trifluoromethyl)[I , R 2005
- bi phenyl ] -2-y1] carbonyl]am no] phenyl]-1- piperazi necarboxylic am'gjfA
(| nt er mredi at@09@20sp. 204C). b) NaH 60% in mneral oil POVERRE®DI) was
treated with hexane; stirred under 20 nitrogen flow and decanted. DV dry
(25m ) was aﬂggg o_the residue. The suspension was stirred at room
t enperature en flow A solution of internediate (23) (0.00375
mol ) in DVF dihg grededurd ofexematide 9 drropedtedwhikheplapingtthe esiwvad stirred at
room t enper atéatéﬁlpléqué bp ki RRORDf ExPHpIE Ar02 trﬁ;sfm;nﬁg thé resi®lddhiiia £f met hyl
met hanesul foug;be '(: 5 nmol) in DWF dry ( was 25 added dropw se.
The mxturse ae rPQF'B%I at room tenperature for 18 hours. Water (150 m)
was added.” The m xture was extracted twice with DCM The organic |ayer was
separ at ed, diEXAMPEE At24red and the sol vent was evaporated. The residue was
stirred in 60hel prededoxeiexafblRi. (Siskepealdtewhileepiating@tyrining B and

refluxed untj room 30

t enper at ur e. éﬂﬁoﬁ&a&?ﬁe%ﬂué‘%ﬂaﬂfﬁﬁ@ ﬁ@?@égﬁ?@qﬁ’g E'ﬁ bl %l;'rﬂylg{eélEj %ﬁa 1.6 of
1,1 -di met hyli4anjjed astein seheme et hy! [[4

(trifl uor Bhet hyl)[ 1, 1' - bi phenyl ] -2- ylicarbony

| ] ami no] phenwm necar boxylic acid (intermedi ate 24). c) A

sol ution of trmbffirsu@&pmrﬂé; rdcaeur@u} e%}ﬁar@ﬂ\dx@%e@taﬂ WiRR rasldapgt o
| nt er medi at etr(eZ‘Qsm & a‘%g%ﬁle'ﬁ) tr)f{rl. mééstiﬁ B & %Fné)te #43&‘# ag&h‘?ta Qe Nut es at

room-35 tenpera Ve]gi and again
the sol vent Ywﬂ%\?&ﬁ%'atd@aﬂfﬁﬁua&'wWQSCﬁemed of N-methyl-N-[4-(1-

pi perazi n¥ ) phenyl ] - -(trifluoronethyl)-[1, 1 -biphenyl]-2- carboxam de
(i nt er medi at W 4 MAR 2005 WO 02/ 20501 PCTI EPO /09926 Exanple A. 44

| nt er medi atemeqir&%dmed@anbﬁa pafsﬂisX@perawm@%pahha@me%s,aaﬂ Z2 represent

comoroi al |y SAPPaby 207 teeir BLSkhd A28 WRERu IRl RREAE261 ¢ osi n

(V1) resL!On (sain 1d)9”fﬂft§’dr%r’rﬁvaﬂ' s@emsriot ecti ng group PG

EXAMPLE A.27

The procedure of example A.19 is repeated while replacing the resin of
example A.18 by the resin of example A.26, thus yielding the resin identified as
IV-c in scheme 1. '

25
EXAMPLE A.28
The procedure of example A.16 is repeated while replacing ethylamine by
phenylamine, thus quantitatively yielding a phenylamino terminated resin
identified as I-d in scheme 1.

30
EXAMPLE A.29
The first experimental procedure of exampie A.17 is repeated while replacing
the resin of example A.16 by the resin of example A.28, thus quantitatively
yielding the resin identified as Il-d in scheme 1.

35
EXAMPLE A.30
The procedure of example A.18 is repeated while replacing the resin of
example A.17 by the resin of example A 29, thus quantitatively yielding the
resin identified as lil-d in scheme 1.
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NaE( OCOCH3) 3H, Ti (O Pr)4 room tenperature, CH2C DVAP, DI PEA OH HO B (R3) PZ
(R4) p3 PdCl z(PPh3)2; KOH, dioxin resin (lei) a) A mxture of comerci al
Novabi ochem 01- 64- 0261 resin (0.180 g, 0.002 nol), 0 & MAR 2005
4- (1-tent-but oxycar bonyl pi perazin-4-yl)aniline ((0.001 nol), dissolved in
46 0 4 MAR 2% 02/ 20501 PCT/ EPA /09926 DCM (2 mi ))ﬁﬂ%ﬁ‘h&%l um (1'V)

i sopr opoxi de (0. nol) in DCM (3 m) was shaken for ours at room
tenperature. Sodiumtriacetoxyborohydride (0.001 nol) was added

portionw se agmmpgerpe@ptl on m xture was shaken for 20 hours at room

t enper at ur e. filitered a er e5| due, 5 was washed
three tines V\,ﬂ?ﬁp% 6 %@BlEArﬁ'ﬂé%gﬁ%P?melﬁﬁ%@?cm 5 "PHBAT three tinmes
with DCM t hefxamRied;! Yéh@li?ﬁg‘ eleaxempleA.B0.dhus yielsling the/resiraljlentified s

2- Br ono- 4- et fwd bestheme t.acid (0.001 nol) in DCM (5 m) wi th thionyl
chloride (6.013 nol) was stirred and refluxed for one hour. The m xture was
bl own dry undgiafipl EQUSN. Agaln DCM (5 mM) with thionyl chloride (0.013
nol) was add]e(%Lﬂ"\‘E—re'a m xture was stirred and refluxed for one
hour. The i xpPEcsike g @mmﬁ!ﬁﬂﬁriaeepeﬁﬁeﬁwwérﬁeqwg efhwaminedys with DCM (3
m) was t.5 abereglamirecthus\gapoitatively vgdinga beheylarembderenivaed thisiisol ved i n DCM

(3 mM). this ,dgﬂk,galagnew@&%g to a solution of resin (Vil-a) (0.0002
mol) in Dgy ( . DVAP (0.0002 nol) in DCM (1 m) was added. DI PEA

(0.002 m)l) ﬁﬁggﬁg a$nd the reaction m xture was shaken for 20 hours at

room t enper at eaction mxture was filtered and the filter residue
was washed t hFradfirel gxperimpntal rocevione efxampiesh. 17 ierepaatet! while rdplasing  and t hen

three tines wihenesdCifexhhpie Ansedthe isielddergmple.3e, (Ms duadlitativilly ) A
sol ution of 'iéld iﬁelrﬁgh%%:ﬁé’&é??% @g@%gieopl c acid (0.0016 nol) in dioxane:
n

(3 nl) wagsadded To resi nmol ) which was previously washed
w t h di oxane Mn KOH (0.0032 nol of a 2 Msolution) was added and
t he reaction y shaken for 30 minutes at roomtenperature under a
ni trogen at noSpHREPeedureefErapien) i Bpemed whivp IepldcingNvPrgsih & ni ) was added
30 and the r eaaimplna.n X thiccredinsot sRakele AL3T, thishfldhftafelPR&dindari N,
PdCl 2( PPh3) 2 resin identified as lll-e in scheme 1.

20

EXAMPLE A.35
The procedure of example A.19 is repeated while replacing the resin of

example A.18 by the resin of example A.34, thus yielding the resin identified as
IV-e in scheme 1.

25
EXAMPLES A 36 to A.38
In order to facilitate the understanding of these exampies, the following
presents another scheme (scheme 2) for the preparation of intermediate resins
starting from a commercially available resin :

30
Scheme 2 :

R)p"
-~ /\O,Br
cHO a7, THOIP),

O/ NaB(OCOCHa)aH, CH2CI2
roomn temperature

NOVABIOCHEM .
01-64-0261 resin (V)
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47 0 4 MAR 2005 E WO 02/20501 PCTI EP01109926 (0.00004 mat) in NWP (0.5 m)

was added and the reaction m xture was shaken for 2 hours at 90C. The

m xture was cooled, filtered and the filter residue was washed Vﬁw %5(3

times), with water (3 tinmes), DW (3 tines), nethanol (3 tines),

times), nethanol (3 tinmes) and DCM (3 tines), then dried 5 yielding a

resi due. SaivD9289$%ue was stirred in a solution of TNVSTHCHEPCN?24nd

2,6-lutidine (1.5 M in DCM (4 m) for 2 hours at roomtenperature,

filtered, and washed with DCM (3 tinmes) and nethagel (3 tinmes), and dried,

yielding resin (IX-a). 1 resin (1X-a) Exanple A 45 a) A suspension of

4-(tert-butoxycarbonyl am Qo) pi pe ridine (15 %uu va@ ents) in NW (2 m) was
1 m 1'f ol enel -2,2' - 15

added to resin (VlI-b) i
di yl bi s[ di phenyl -phosph as added portionw se.

i Y FONW se. The reaction

m xture was shaken for hoEf‘r under ni t\rge fl Pd2(dba)3 (0.000022
not) in NVP 1% was adéded and the reac e was shaken for 18
hours at 105 XTUr e was coOl ed, fi red and the filter residue was
20 washed with thre@"f‘? ’}E ?P'iDIVF : wethord t h wat er) and then three
times with nethanol,™P ®yi el o g reS| n (X)’es‘“Ag' 0 4 MAR 2005 WO
02/ 241501 PCTTEPQA | 09926 b) Resin (X) Q _r’rﬁIF} \c/j@s shaken in NWP (2
m). Bronpbenzene (B Q6jdgenoi §Fzin N %%4 Wg_g Bl NAP (0. 068 Q)
was added 5 portionw se. Teri butoxysd8i 2019 added

portionwi se. The nixture was shaken foéﬂe“lesﬁﬁﬂ?f"%'@ef' Jararogds.  Pd2(dba) 3
(0.020 g) in NW (1 nl) was added andvhergin prentanddh= fHxthuflOhtls. @haken for
18 hours at 105C, then cooled, filtered and the filter residue was washed
with three t EXaMALE A.B6DVF foIIowed with water), and then three tinmes with

et hanol ¢ Ak f il GeBiofnd 01400868 PRk o8 13 g ) (0. 0002

nol) was vvaﬁ solved in

W ilte 1
DM (5 5 RoDIRe 2t Fyf %B?E?ﬁwgwe ey %r'feigk f\& A and t he
reaction mi xmole w@@l\fsmﬂm wasy stitredh genmtly fert onedmw ﬁbr@p@rtamereturerhe
Sodium triacetoxyborohydride (30 g, 0.140 mole) was added and the reaction

mixture was stirred overnight at room temperature. Methanot {50 ml) was
added and the mixture was stirred for one hour, then fillered, washed once with
DCM, once with methanol, then once with DCM (200 ml) + DIPEA (20 mil},
washed three times with firstly DCM, followed secondly by methanol, then
dried, yielding 29.28 g of a resin identified as V in scheme 2, which is used in
the next reaction step without further purification.

EXAMPLE A.37

4-Phenyl benzoic acid (8.3 g, 0.042 mole) was dissolved in DCM {100 ml).
Thionyl chioride (10 g, 0.084 mole) was added. DMF (10 drops) was added
and the mixture was stirred and refluxed for one hour. The solvent was
evaporated. DCM (three times 50 ml} was added. The solvent was evaporated.
The residue was dissolved in DCM (50 ml). This solution was added to a
mixture of the resin of example A.36 (14.64 g, 0.0133 mole}, DIPEA (24 mi,
0.140 mole) and 4-dimethylaminopyridine (hereinafter referred as DMAP)

(0.5 g) in DCM (150 ml). The reaction mixture was shaken overnight at room
temperature, then filtered and the filter residue was washed with 100 ml DMF +
20 ml DIPEA, then with methanol, water, DCM, methanoi, DCM and methanol,
and dried, yielding 15.73 g of a resin identified as Vl-a in scheme 2.
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m xture was filtered, washed three times wwth DCM then dried, yielding
resin (Xl 1). 49 0 4 MAR 2005 WD 02/ 20501 PCTEPOL/ 09926 0 Exanple A 46
282203 a) 1-Ethyl-3-(3"-di nmethyl am nopropyl) carbodiim de hydrog&%ﬁ h%
(EDCI) 5 (0.096 nol) was added at roomtenperature to a m xtur AR 2005

4- (4-am nophgh¥dnze1l - pi perazi necarboxylic acid ethyl ﬁfﬁﬁ% 05,08 mol )
2-io0odo benzoic acid (0.096 nol) and 1-hydroxybenzotriazole Y T) (0.096

nol) in DCM (500 m ). The m xture was stirred at roomtenperature
over ni ght . Affded. The nmixture was extracted with DOM The

organi c | ayer-rrmiueRRARNRAIpASPearbdAIE bk e1sh o gk tiGepphyent vas
evaporated. Tf | . %ﬁ | e was filtere
ot and dri etosola b HEvEEn iy Olat L iy st rDagh) oRle (10,

am no] phenyl & pie} was addegrangithe mixtaeinas stired andeeeflexed(forenertiedi at e 27) .

b) | )A m xt & e Tol sa'owbmrm%@@ )Sra(e%?DC@P(tﬂiéé 50@&3%@@&1@@; S kmcltquéelr oxXi dg (g- 41
no in isopr stirre n X or ours and the
15 sol vent vva“%gge&gé%réég e ir?%l'ﬁ%rvf/%ﬁse%és.oq\ﬁgtl%PbSJa@Hﬂgef WS %cﬂlg'oﬁi"g&%r e was
extracted wi BEHdestl amityum of 46| roeinof oxpnnie/ 4361346419, §P E3Malg), DIPBAO- N- [ 4- (1-
pi per azi nyl ) xemy 0 ennae) stel DMARt(@ISTE(H BCK (28) mi)C)The r&ictioPmbaieeneacet i c
acid nmethyl e¢sk&hakdh BL Lt & to a mxture
of i nt ef e at Z:gsi go@%@% mgﬁ ﬁ&'@%@ﬂ%ﬁ?f&g%@é e P DVE. (50
M. The W xTEmdE RS La5heR ing t 8RBENAICER. thep wadhediivee Mt er was
added. The nfigstlyrwithREMandseeondt wittomrihasoipandifinalie dfiet. This5earitinat es. The

Er SCI pi ]E at 2 mu&: Wé@ﬁa&ed Wﬁ&lh@ldre%ﬁmhdiﬂ tAé Wittal q&érﬁﬁeslaadr-ﬂﬁm%- yieldi n?_

.8 go - L4k 0625 A nyl - 1= azi ne- acetic
aci d, nethyl eét_"g’rzz %‘ﬁn%’?%’%’&%’%%gﬁl‘gggQ‘ﬁ@"ﬁ#é?ﬁ%@“W‘#’ﬁt hedi ate (29)
(0. 0036 nol ) "eackpmEpre yas Fhalam Qveright ahieem temperduredhgn filtarbapd PPh3) 2
(0. 0007 ribl) thedfiltgr MaREOWas ((BaKiAGth DMBi+)20 mi DiP@AAten nfcdRarl, waters stirred
and ref | uxedmeltinoll DEM 'metN8Hd? DO AR o), 1R d?'bﬁ,te)}flé'l&n Wf‘.ﬁa ihacted W th
et hyl acet at Pe‘sin-rigg Qr gggﬁ_ I.agcg\r w? separ at ed, d'r | ed, ?I terfed, and the
sol vent was SvAbSFEEd 2R W adedfe? was purified by col um 30
chromat ography over silica gel (eluent : cyclohexane/ethyl acetate 80/ 20).
The 50 0 4 K¥ampleds39\p 02/ 20501 PCT/ EPOL109926 pure fractions were
col | ect e@0anal) A héxtsiel of éhirifivacomeriaytiei At-bighemilled-ctirbg@yhe aeld (4.8 mol) in
(2-f uranyl) bgorpigod A &0 BREM k) wa ReBYEhInRiRPERRIbARAG fioiftCi . met hyl
ester was added dropwise. The mixture was stired for 1 hour to give mixture 1. A

mixture of 4-{1-(phenylmethyl)-4-piperidinyl}-benzenamine hydrochloride sait
(1:1) (0.046 mol) in DCM (500 ml) and triethylamine {20 ml) was stirred on an
25 ice-bath. Mixture 1 was added dropwise. The mixture was stirred and refluxed
ovemight, then cooled and washed with water. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel {(eluent : CHzCL/CH;0OH
98/2). The pure fractions were collected and the solvent was evaporated. The
30 residue was Uriturated in DIPE. The precipitate was filtered off and dried,
yielding 5.6 g of N-{4-[1-(phenylmethyl)-4-piperidinyljphenyi]-4-(trifluoromethyl)-
[1,1*-biphenyi]-2-carboxamide (intermediate 16, mp. 134°C).
b) A mixture of intermediate {16) (0.025 mol) in methanol (250 ml) was
hydrogenated at 50°C ovemnight with Pd/C 10% (2 g) as a catalyst. After uptake
35 of hydrogen (1 equivalent), the catalyst was filtered off and the filtrate was
evaporated. The residue was triturated in DIPE. The precipitate was filtered off
and dried, yielding 7.7g N-{4~(4-piperidinyi)phenyl}-4*-(trifluoromethyl)-[1,1'-
biphenyl]-2-carboxamide {intermediate 17).
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(internmediate 30, np. 90C). e) A mxture of internediate (30) (0.0006 nol)
and potassium hydroxide 5 (0.006 nol) in isopropanol (5 m) was stirred at
room tenperature overnight. The solvent was evaporated. The resid €

di ssolved in isopropanol/HCJ] 6N and converted into the hydrochlo ICM@C‘?U%
salt. The precipitate was filtered off and dried, yi eI d|n 0.31 g of

4-[4- ([ 2- (2¥PO¥AN1) enzoyl ] am no] phenyl ] - a- phenyl 1-56i g‘é?f?zﬁeacet ic acid
(internediate 31). 10 B. preparation of poyaryl carboxam de conmpounds of

t he inventi LE B.1 A m xture of 4 (tdfluororrethyl)

‘[ 1, 1' - bi phe boxylic acid (0.012 nol e) % {Miand DVF

(8 drops) we [b4 r&tplmw}-tham%mcmd @r%ﬁﬁ@}we%d'm“@ﬂzﬂ PEMBOEMhas added.
The mi xt ur e ADME (0.5 af). THony? chietidss (0.5 10mgl) wes addedudrepwisg..TheTr i et hyl ami ne (8

m g W.?_f]ea?nd)egﬁlﬁfl@e \&%ﬂﬁ?{eﬂ ?\d%ﬂdxgél ﬁfr%u%r?de@é)tro&& lef\%' s%}veit'lllr}?aes[)g\/: § 100

M xture (%) %QOfé@éeBCN‘r@QW@é’V&%@ B BYigs- Jt h(aISP"e'&trYbasﬁY@p?r@ 1%y reaction
m xture wasTH resiggsiwandissobfddun ©CM (200 nihendihys adddredropwive at 0%kt

evapor at ed. Pﬁm@&ﬁf Q-E@%Q?%éthgig Shperam Bar@@%mm%%mlﬁd ayer was

t ed, d. Th
e e was RUmeluiey) %wpmm?nrlﬁwo?img o QL o BURREIARE ot
DCM CH3OH 991rdzu)ght Theoudsinperdturd and thep sHrrehaleoern t9reraragreaee el sol vent was

evapor at esl. gHagr A hiesq  URWVRRe riittlide Waatved hbd thiddimesihieh waec(800al).e was
filtered off and dr'l.%y?rvyasesl % dzdgmt& d j JSO[ng[‘ﬁae{Z oxo- |
ivh

i giep
phenyl - 2- [ ( %qﬁg@ﬁ{yﬂ%ﬁbhbh. ng poi nt

phenyl ]-4' - (qvap@qawsrwﬂmw@g[ [4-Ihy1 BYJWY

208C) iden- mpﬁangzl@iz@armwrpldaItndtewuedlatei 18).t he followi ng table F-1. EXAVPLE

gcv%/rﬁgxpﬂ “Ortﬁ'l?ra)&fél?@ﬁhﬁt’é%écﬁat@(ﬁg 694928 % melrghol Bod miylwaef 1/ 1- mX?L ur e ngs
9 Yy dortated al 306 pulie 3 ho h Pris Qcyéjasrgqa‘a%qﬁ‘ F oM (5 )

stood fof
was added, UrtaHemfbytragercyl PEmvaleot)dDG%aWV@S ?W@qﬁe?‘é@tth%ﬂmﬁ’iexture was
shaken for 2dadwidpsratiid. TRORsHaaP@s aftumated i EPE. flihktpeedpitateveahed 3 tines with

Oara) T owgnwg gg 36 6/ ULl BiboRYRoIs U ipRny TFAI DOV TI S

(5/93/2) (4 m xt ur & was shaken for one hour at room
t enper at ur e.2 °"afﬂ'9& | tered, the filter residue was washed with
a m xt ur € of TFA/DCMTIS (5/93/2) (2 M) and with DCM (2 m ). The
filtrate wasExamplAdily at 50C under a gentle stream of nitrogen gas,

di ssol ved i m)RCMriGorahpthangh, Didiptehyip24aitdaRy 2D05daND. G220 wae ad&gl/ EPOLt 09926
dropwise to a stirring mixture of 4-[1,2,3,6-tetrahydro-1-(phenylmethyl)-4-
pyridinyllbenzenamine (0.095 mol) in DCM (300 ml) and triethylamine (50 mi).

25  The mixture was stirred ovemight, poured out into water and then stirred for
30 minutes. The organic layer was separated, washed, dried, filtered and the
solvent was evaporated. The residue was triturated in DIPE. The precipitate
was filtered off and dried, yielding 43 g of N-{4-[1,2,3 6-tetrahydro-1-
(phenylmethyl)-4-pyridinyljphenyl]-4'-(trifluoromethyl)-{1,1"-biphenyl}-2-

30 carboxamide (intermediate 20).

b} 1-Chlorosthyt chioroformate (0.078 mol} was added dropwise to a stirring
mixture of intermediate (20) (0.039 mol) in 1,2-dichloro-ethane (500 ml). The
mixture was stirred for 30 minutes and then stirred and refluxed overnight. The
solvent was evaporated. Methanol (500 mi) was added. The mixture was stirred

35 and refluxed overnight. The solvent was evaporated. The residue was triturated
in DIPE. The precipitate was filtered off and dried, yielding 20.8 g of N-[4-
(1,2,3,6-tetrahydro-4-pyridinyl) phenyl]-4*-(trifluoro-methyl}-{1,1"-biphenyl]-2-
carboxamide (intermediate 21).
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(1 m) and a Novabi ochem 01-64-0171 resin was added while stirring the

m xture at roomtenperature. Then, after one hour, an Argonaut P/ N 800277
resin (0.040 g) was added. The m xture was stirred for four hours q} m?%
tenperature, filtered, and the filtrate was blown dry at 50C under 03
ni trogen 5 f\@Wre¥die! di ng 0.027 g of the conpound |dentl;cflime,g1\§§ (NO. 2 in
the following table F-1. Conpounds identified as No. 3 in the
following table F-1 were simlarly prepared while using the sane
experinment al ExaopdAde and repl acing fluorene- 4-carboxylic acid by the

?gpgggrzgatrgl geﬁfa&urgef en?\ed.é%( Emé) i3 1@@%@%@8@6@@%& gciPSBOP
(0. 00028 nol ?‘.°f')é‘ﬂ/|'°\eobaﬁ'i‘ - %‘ﬂmgxfwr?’(}??f?{@' 13 9b #ap gddeddroping es, t hen
added to t he atademperatuexbeiph 5°Q\ TH MDA ¢85 strjediars! baldedd thé dtiedowed by

triethylang neneqemeéavmbﬁo m:,r e@wémfafsl ﬁ%&%&n&\%ﬂﬁ@%ﬁﬁor 20 hours

at room tenper t hree

times with fi ?Erﬁieﬁ?;{%&ﬂe WEI'%T“"S\%@(T(’\{{%?%% Eﬂ‘igﬂ?“ ﬁot}ﬁ’“t&‘asa m xture of
TFA/ DCM TI S (EABIAtRY. Thesreaidue was frilunatesl inDIRE Toeweesipitatecess filerechofé hour at
room t enper atamtilried Woldri & Vg bENNBE1 , 2 3l 6-efr@ithdrd- By rfdlrgﬂ)ﬁherﬁyﬁa%owue was washed

wth 20 a m ﬁﬁeﬁ%ﬁéﬁy‘:’%ﬁ%@éﬁ&“m 222/ 93/2) and with (1 nl). The

filtrate \ya er agntle stream of nitrogen. This
fraction was Eurlzleg by hi gh performance |iquid chronmatography over
Hyperprep RP (100 g, 100 A, 8 pm eluent: [(0.5% NH4OAC in

H20) / CH3CN 9 @) AOhiktuEHT CrieBrIENE (]) (0.0D4UIMNeB pnd BiH28-bOy ditarbohatat es) 0/ 50/ 50,
(16 ni nutes) (@b@éamapam(mwora@m@@ sBRodhI A BmEEAGR/ Q) 2 pElhe. BMEe ractions

wer e col | ect ol yent Sy or at.ed ueous
concentr at e ??@ﬁ\%m%'ﬁt"w%ﬁﬂreegﬁ %%?ega&zrﬁtf?r ﬂﬁm{ en separ at ed
over Extrigl uf e SWé“td\faﬁ&Hﬂ?,O’ﬁ'I‘?ﬁsHT%'dB? W@ stiredin IRfar The pregipiteat 50C. The
resi due was euaidilerbdptflaed diediarvavas at59°at y:elﬁﬁ@,z a7y el djirgmetnglethyy of the

conpound i degjef hft«ii [as(tmom%tﬁﬂ[f h‘ﬁblﬁr%h}f ﬁ&rb&ggénﬁmlb_ﬁafgnﬁlﬂ Lonpounds

Ip(rjggglr Lhegh??ge[fg’rﬁgarf)%%%}é '85? f’ﬁ’ ﬁlgrﬁ% V\%cgc@:lure and repl acin oy ety

f | uor ene- 4- c & Hal goYedn giinegaitnil ( ﬁ@%nﬂ)a«mt@e@dmmkw atiirefl uB%rEXAMPLE B. 4

ﬂ\ltl\J/gr ene-24- da&bbﬁxg}g&% m&eg DO 1dry msh&l)wagvadgjiﬁgg r$hia ‘:%rffuemmb?r e of DCM
Was a ehSi fd JAR Ki flo So ¥re was
j\égogdgg{j 55“?5 33%2%%33%3% ﬂ in BN}F?' ry Ezessrlnlr)] wgi added dropwédf?‘?he DM (5 )

mixture was stirred at room temperature under nitrogen flow for 2.5 hours. A
solution of methyl methanesulfonate (0.0045 mol) in DMF dry (50 mi) was

25 added dropwise. The mixture was stirred at room temperature for 18 hours.
Water (150 ml} was added. The mixture was extracted twice with DCM. The
organic layer was separated, dried, filtered and the solvent was evaporated.
The residue was stirred in 60 m! of hexane/DIPE (3:1). The mixture was stirred
and refluxed until a clear solution was obtained and then brought to room

30 temperature. The precipitate was filtered off and dried, yielding 1.6 g of
1,1-dimethylethyl ester 4-[4-[methyl[[4'-(trifluoromethyl)[1,1"-biphenyl}-2-
yllcarbonyljamino}phenyl]-1-piperazinecarboxylic acid (intermediate 24).
¢) A solution of trifiuoroacetate (20 ml) and DCM (200 ml) was added to
intermediate (24) (0.0024 mol) and stirred for 1 hour and 30 minutes at room

35 temperature. The solvent was evaporated. DCM was added and again the
solvent was evaporated, yielding 1.7 g of A-methyl-N-{4-(1-piperazinyi)phenyl]-
4'-(trifluoromethyl)-[1,1"-biphenyl]-2-carboxamide (intermediate 25).
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WO 02/ 20501 PCTI EPO1/ 09926 fol |l owed by DI PEA (0. 00057 nole). The reaction
m xture was shaken for 24 hours at roomtenperature, then filtered, washed
three times with DCM three tinmes with first nmethanol, followed byl 4 MAR 2005
secondly DCM 4 m of a mxture of TFAIDCMTIS (5/93/2) was added and the
m xture was_shaken for one hour at 5 room tenperature. Tﬂf 1 Xt ure was
filtered, t%8%PMer residue was washed with 2 m of & 13?{%??‘%6 of

TFA/DCM TIS (5/93/2) and with DCM (1 m ). The filtrate was blown dry at
50C under a ShhiE ASLr eam of nitrogen. This fraction was purified by high

“per f or mance b omat ogr aphy over perpre 18 S 100 g, 100 A,
Slim el uent Intgrnedigtragipnperein Xpwd %;Hﬁ%/ﬁsﬁ@ “é@‘%ig) 9‘7%&3@?‘9@3@@ (0 ninut e)
75/ 25/ 0, ( 10-GH O, egantebfrepdred @i @epictad iregchefre® stading (rédLd4.0- 20. 00 mi nut e)
75/ 2510). Th rPMEn%iall;Fé\?a‘iléBQ?eéﬁ‘?.re collected and the organic sol vent was
evapor at eg. e aqueous concentrate was extracted w th DCM aqueous
pot assi um car bonate sol ution, then separated over ExtrelutTM The organic
phase was bl owgdhygunder nitrogen at 50C. The 15 residue was dried
further under vMacuumat 60 C, yielding 0.002 g of the conpound identified
as No. 21 in the fogliowing table F-1. Conpounds identified as No. 22 to No.
28 in the following table F-1 were, simarly p(g og) 'iéog,rusi ng the sane
experimental procgt Hgnq HEP @ N\fgl_gpipene-i-ggzgokﬁ: ! C é&Ld by the
appropriate react . <5 Fl uor entwdpetarmygy i ¢ acid
(0. 00023 nol e){Fn Oof 1/1 m xture of DCM NWP was added to PyBOP
(0.00046 mole) 1n DCM (1 m). This m xture was stood for 30 mnutes, then
added to the ¢ AﬁﬁrHE%anpl e A.30. DCM (5 m) was added, 25 followed by
DI'PEA (0. 0005d1&m028)1. e reaction m xture was shaken for 24 hours at room
tenperature, then filtered, washed three tines with DCM three tines with
first nmethanol, followed by secondly DCM A m xt@re?f TFAIDCMTIS (4
m ; 75/23/2) was added and the m xture was sh one hour at room
tenperature. The m xpuwre was filtered, the fil sid@srwas 30 washed
with 2 mM of am re of . T DCMFHS (75/23/2) and"with DCM (2 m). The
filtrate was RN r ogEnt | e streamof-—mitrogen. The
resi due was di ssolv€d in m Y+t hen bl ownP¥t5°BRte nore. This
fraction was purified by high performance |iquid chronmatography over
Hyperprep RP- Cl 8 BDS (#G{vmy, 100 A, 8,vm eluent: [(0.5% NHOAC in
H20) / CH3CN 35 90/ 10) ,LCH3OH CH3CN (0 mi nut e) #65425LQ, (10 ninutes)
0/ 50150, (16 m nutesg 0/ 011 (1HO- 20. 00 m nut Es)%l} @/4)335/ 0). The pure
fractions wer g3eaf| e NOI geApe Sol vent evapor at ed. The

Wwas edtraeted “w¥th DCM aqueaus._ _potassiumecarbonat e

aqueous concentr ate
sol ution, then separ ated ov§r PACL(PPhy),; KOH, dioxane

Ryp?
, resin (VII)
0—-—
. PN
removal of protecting group PG g Q HQ—N—‘@—N N—H
- N/
Yy Sy
3 4 S A
R, ®Ry)p*
resin (IX)

10
a) A mixture of commercial Novabiochem 01-64-0261 resin (0.180 g, 0.002

mol), 4-(1-tert-butoxycarbonylpiperazin-4-yhaniline ((0.001 mol), dissolved in
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53 0 4 MAR 2005 WO 02/20501 PCT/EPO /09926 Extrelutr'''. The organic
phase was bl own dry under nitrogen at 50C. The residue was dried further
under vacuum at 60C, yielding 0.0046 g of the conpound identified 0315;%,@1@.2005
29 in the following table F-1. Conpounds identified as No. 30 to No. in

the foll ow ngstahks F-1 were 5 simlarly prepared mhilegl%%g(gﬁt he sane

experinmental procedure and replacing f!uorene-4-carbox s by the
appropriate reactive acid. EXAMPLE B.6 A m xture of the Novabi ochem

01- 64- 0261 copuRr@i {aRi : ' i 15) (0.00061
nol e) and isogr (Qtnﬂjéianﬁgﬁghg[goggéﬁo i"@(B&c}lJ‘. dlff}i&%ﬁﬁﬁ&ﬁu@ﬁ% en for one

hour at room%})éaﬁgrz oL ¢ fieurs af FoQrp igrapgsa E?rgH?HFit etexypomghydrideyas added and
the reacti on (90 umad) wassaddedipertionwise BRdiwureactivn mixbme aspkakehdse. Met hanol

(1 hmzj nas adziprbadst rbbe ﬁw@.mlrﬁmﬁag ﬁigere‘ii afl t'ﬂlét{igémeéif]&é‘ fil tleg.ect
washe ree n ri r acuum vyi el di ng
a residue ’(1)“?"1‘%?%‘%?&8 0 ?%Em&%"%'l rg?t?twéémgggqga),@ggthen
4' - (trifl uor chEaeimes Mith QEMuthen grigd, yieldngresibd¥iHal.c acid (0. 00055 nol e) in
DCM (2 mM) and the m xture was refluxed for 30 mnutes while stirring
fol l owed by evaporation of th#sSolvent. The residue was dissolved i n DCM
(5 M) and the solutio g added to rfe, ahova- pfepared 20 residue (1).

< FBImMe y@”ﬁ@d%?@ﬂa)nf N, N- di et hyi
- 4-pyridi nam ne (0.00008 nole). Thdl reaction m xture was shaken for 21
hours at roomtenperature, thé’n—filtresgnigu_ washed three tinmes with DCM
then three times with first a 4% acefi¢ &&i d/ DOM ni xture, secondly DCM and
finally t e%i%iﬁnss 1\ri)(ith first DCM and secondl y nethanol, then dried, and 4
m 25 of ¥ miXEUrBMeY-eyiBentol agid ?’4@%@‘1‘&% (@ adMth thiongl ni xture was
shaken for ¢hleride (013 mpl wae diiradbarivrefivet fior2ne hoot. Ehemixtuty wag FAl DCM T1 S
(49/4912)  amtbwdCvy (RdeHnitrogbReAddin, G €5 M Swvithl 1e0Ry I Ehbridé tdlo1Y hbggen at 50C.
)[/)icg/: EilSn(T %) 0‘3%§ d’ﬂggch'#gzrgft{%oﬁ m\dr%ctvzﬂsr%?r&d %ng‘lretﬂruggg Por%%ere gtﬂrr]. ?F]e oG
ac- phenyl - 1- mﬁ[%[e["lﬁs-t(‘?‘f"i‘ YsEsnhRitregan and threegimesevity PCM-(§ ) eos
car bonyi | '@ni addéd tremydvhpdratsidegaind The assituatweast dissblived iroBCRE @treY). (tHis 1)
i dentified asoluféiaaghedo a%biutibn biYashqVha 'dmdzé}hbl?inga% (‘5: LE B. 7
4' - (Trifluor [ e oY nyl!-2- arég) [ [ : 33 nol e) and
PyBOP 35 (0%@%80%%0%%65&0“%@5&%555@??' lﬁéf.(gﬂpﬁgén‘m%ﬁﬁ@eﬂas added to
the resin of AgEfHRGion miurepvarpgiebentsr &) hogispitroon GeraBod@erendhe) was added
and the reacddction mixkire was filksred hal ¢e filQF redidiub Mtk Svadhed 0768 HRBPREAL Ur €,

filtered ndpidhe(3 tinfss) AHANARS (MBRBGTaldHhER tebdBmbh Win DR, hGIEhdd)r ee times
Wi th DCM andyielding resin (Vlll-a).

0——-
CH —-T—@—U?cf—o——cccn )
. 2 1)3
. O~
Br

CH, resin (VIH-z)

25 ¢} A solution of 4-{trifluoromethyi)benzeneboronic acid (0.0016 mol) in dioxane
(3 mi) was added to resin (VIll-a) (0.0002 mol) which was previously washed
with dioxane (5 ml). Then, KOH (0.0032 mol of a 2 M solution) was added and
the reaction mixture was shaken for 30 minutes at room temperature under a
nitrogen atmosphere. PdCly(PPhg), (0.00004 mol) in NMP (0.5 mi) was added

30 and the reaction mixture was shaken for 2 hours at 90°C. Again, PdCl(PPha)s
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met hanol , dried, yielding a residue. SS4d residue and a TFA/DCM TI S
(5:93:2) 0 4 MAR 2005 WD 02/20501 PCT/EPOL/ 09926 (4 m) was shaken for 30
mnutes at roomtenperature, then filtered, washed w th a m xturg 4R 2005
TFA/DCM TI'S (5/93/2) (2 m) and DCM (2 rri) then the filtrates were bl own
dry with ni n,0as at 50C, then dried further under t 60C,
yi el ding O. gggg >0t N-[4-[4-[2-ox0-|-phenyl -2 5 PCtRF:
(propyl am no) et hyl ] - 1- pi peri di nyl ]

Itohe]['?/'] 4 ngobb&’ﬁfo mw goré thi) asRidBESAX feZeadtiBh hmamwa@ shaken
“trifluoroace J S cOo ol | owi ng
oo 1 irsigt BO'Lt Thpmintasin PO e 8 B8 hdseoife B3

- (trifl uorwashetwith MF {3 hrbeqjh‘&lﬂy\h!itteeﬁ tregshdXYFi(2ties)amethaodl4 nol e) in DCM

(50 m) and ghineay, |Dcﬂ\h|(@mnd§) (r@tr(&a& (Bah@k) andThEMBXEIEEE theasirieti rred and

refluxed for T%\fl was added
tw ce and th’é‘agBQ\%ﬁ?d'@% %léé%s&cﬁlgtwa& S%ﬁrﬁééﬁf%éﬁﬂét% of é P'Q%Ei%d in DCM (20
nm) and thi s2.8dHiginedh SMdsindeld ¢ mh for Thoursplgopm f&@P?TﬁEUé‘? fitefed: @4 15) (0. 014
nol e) and DI Riehed Wit NS Gnes)und@hdthadl (8 dmeshhand driex} yieldingassist i rred at
room tenper a@fkj%ﬁ for three hours and washed with water. The organic |ayer
was dried an e solvent was evaporated. The residue was crystallized
from 2-propanol. The precipitate Vg, filtered off and dried, yielding 6.2
g of nethyl a-phenyl-I1-[4-[[[4"-
(trifluoromethyl)-[1,1"-bi pheny]

-yl ]carbonyl] 20

rreltlng point 151 C) identified as
conmpound No. 39 in the foll ow-n t(pble LE B.9 A m xture of
idternmediate (6) (0.023 nodef and le) in DMF 25 (150 m)
was stirred. Methyl a-brono-asphenyl ace 23 nol e) was added

dropwi se. The m xture was sti rred OVE 2nllght The sol vent was evapor at ed.
The residue was dissolved in DCM ! rgamc | ayer was separated, washed,
dried, filtered and the sol vent wasgeVaporated. The residue was trlturated
in D PE The precipitate was filtergd of f and®@W ¥, yielding 11.4 g of
nmet hyl a- 30 phenyl - 4- [4[[[4 (triflgyoronmethyl)[1,1"-biphenyl]-2-

yl]car bod®1 ] ami no] phenyl ] -1 pi perazineacetate identified as conpound No. 40
inthe following table F-1. EXAMPLE B. 10 A mixture of intermedi ate (8)

(0. 018 nol e)Exgaple AdSCo3 (0.03 nple) in DVF 35 (100 m) was stirred. Methyl
a- br ono- a- phenysispetsitrec B(182butrpycajbonpsmauiisperiditedpiegeivalante) imi xt ure was
stirred overgigh éml)T\D@s %emmesml-symammﬁﬁh{) fiheBinaphihddeeMAas- di ssol ved

ol vent vds 04 j@?ﬁ?eﬁ*%?ﬁpﬁ‘? %@E‘?@?@a‘v@@”‘m%mé oged B ot ot ogr aphy
over silica igéButayspdiym (1pauiyay agg?‘iﬁ"’““?‘?i’@“buﬂ?—? reaction

mixture was shaken for one hour under nitrogen flow. Pds(dba)g (0.000022

mol) in NMP {1 m!) was added and the reaction mixture was shaken for

18 hours at 105°C. The mixture was cooled, filtered and the filter residue was
20 washed with three times (with DMF followed with water), and then three times

with methanol, then DCM, yislding resin (X).




55 0 4 MAR 2005 WO 02/20501 PCTI EP01109926 fractions were coll ected and
the solvent was evaporated, yielding 7.2 g of 4

met hyl phenyf-4-[4-[[[4' - (trifluoromethyl)[1, 1 - bi phenyl |- 2-yI] car barny Wi,
o] phenyl]-1-piperidineacetate (nmelting point 138C) identified as conpound
No. 41 i n teehehl ow ng table F-1. 5 EXAMPLE B. 11 Met MT/EPOUO9926

a- br ono- a- phenyl acetate (0.1 nole) was added dropwise to a stirring

m xture of internmediate (10) (0.07 nole) and Na2CO3 (13 g) in DVF (300
m). The mixture was stirred oveffi ght. The sol vent was evaporated. The
residue 10 was crystallized frg et hanol . The precipitate was filtered off
and dried, vyielding 30.2 g of hyl 4-[4-[([1, 1" -bi phenyl]-2-

yl carbonyl ) am no] phenyl ] -a- phgny -I-plpera2|neacetate (melting point 1250

identified as conpound No. il the | o table F-1. 15 EXAMPLE B. 12
0 I NE‘%% (100 M) was stirred

a) A mxture of conmpound (4

and refluxed for five hours, th H.ried overni ght at room tenperature.

The precipitate was filtered of riturated under 2-propanol, filtered
nt er mredi at e conpound

off and dried, yielding 5 g of t

a-phenyl -4-[4-[[[4" 20 - (triftuo thyI)[l 1 gﬁl phenyl ] - 2-yl

car bonyi ] am no] phenyt] pi perazi neacjtic acu‘;ftS nohydrochl oride. b) A

m xture of the internmedi ate conpou@d obtained in step (a) (0.00016 nole),
PyBOP (0.00032 nole) and triethylamne (0.1 m) in DCM (5 nl) was stirred

for 30 nutgsscc IGRHOP £8) A00%IIRNS) NRS ARHMoAREL Lae T €20t i on 25

m Xt ure was tlrre on mxture was cool ed.

ver

Vater (2 n )G "é‘fwgt(h@)r‘ﬂaﬁtaGF%d VHNABHD PER @) Wa addedni nut es, then
filtered § hrm@nwn@ctmmmwbodam (0. 1720 glegas attied pogivandewdise mbdurat ed by hi gh
per formance Méqsﬂaken%wmr%aaﬂhwgew Bl A, (.654%) & REPNA [y Was [ 2

-(ethylami no

pheny! et hyl 3 ﬁ%@%%r%ﬂ'?"pwaw R0 7 PR EGPICfon cooled

-[ 1, 1' - bi phefiigrgd anctaphibsaesdue paeveshes Yt threetms) (Wit OMA folleweds  conpound
No. 54 in t heit whtegnamdg) tHeahhree més willo mathumds thaheDCMivieddingieesNoX55 to No. 61
inthe fodlowng table F-1 were simlarly prepared while using the sanme
experinmental procedure and repI@Gl ng ethylam ne by the appropriate
reactive am ne. 35 EXAMPLE Bff§ A m xture of a-phenyl-4-14-[[[4" -(
trifluoronmethyl)[1,1"-biphe - 2-yl ] carbonyl ]

resin (XT)

Example A.45
Resin (XI) (0.0002 mol) was washed with DCM (4 ml), then filtered off, then

15 dissolved in DCM (5 ml). Trichloromethyl chloroformate (0.001 mol} was added
and the reaction mixture was shaken for 4 hours at room temperature. The
mixture was filtered, washed three times with DCM, then dried, yielding resin
(Xth).




am no] - phenyl ] - 1- pi per azi neaceti ¢ aci d nonohydrochl oride (0.011 nole) in
sulfuric acid (10 m) and propanol (150 m) was stirred and refl uxed
overnight. 56 0 4 MAR 2005 WD 02/ 20501 PCTI EP01/ 09926 The sol vent HGaMAR 2005
evaporated. The residue was dissolved in DCM and washed w th a solution of
Na2C03. The _qgrgani c | ayer was separated, washed, dried flltered and the
sol vent masw@¢g 3P'at ed. The residue was purified by cofGHEF*"&H*bmat ogr aphy
over silica gel (eluent: CH2Cl2/CH3CN 95/5). The pure 5 fractions were
coll ected and the sol vent was aporated. The residue was triturated in
"DIPE. The precipitate was fijtgred off and dried, yielding 2.6 g of
propyl - phenyl - 4-[
4-1[[4" -(trifluoromethyl)[ 1,/
phenyl ] - 1- pi pe razi neacet gt
No. 62 in the follow ng
internediate (6) (0.017

- bi phenyl ] - 2- yb] cai bonyl ] ami no]
2 (el timr\poi 1 —hdentified as conpound

phenyl actylate (0.017 nole) in
DMF (100 m) was stirred for Na2CO3 (1 g) was added. The
mxture was stirred for two dayg e sol vent was evaporated. The residue
was 15 dissolved in DCM The orlgapi c | ayer was separated, washed, dried,
filtered and the solvent was evporated reyp&XPesi due was trlturated in
DIPE. The precipitate was filtqi3pd off and dried, yielding 10.6 g of ethyl
phenyl -4-[4-[[[4" (trifluoromethyl) [ 1, I ' -bi phenyl]-2-y|] car bonyl ] am
i no ]-phenylé-l- Ei erazine propanoate (nelting point 195C) identified as
conpound No. 20 following table F-1. EXAMPLE B. 15 a) A m xture
of corg82and a\d-E8y-3-(B-0bethpdrehopropyiChrbo@iBnidy hydrochleride (BBEI) stirred and
refluxed §or o@gngIMagmderdmefboﬁ%h%maun@ tb bInhiRRcbf 4]fh%n’6‘nﬂ§5h6hlﬂ was - 25

tp;:, t UE St gd I1rl %:Pet%ﬁmggﬁlrgg)éy{lc 88’ id §H¥F Ly (? bg gY@Zf KHO b% 8&& and dr ied. A

ofmance liquid
chr omat ogr adﬁ@%wﬂ)rarﬂi '?LHJ"@’FYQE'FﬂO*"aGOIRI}@ﬁ@Q@ @%'@lﬁ'@l@mé@ 0oy CH3OH CH3CN
75/ 25/ 0, O/ BeIbktusndad Siiress 4 rowo temperatuidYRERRIREPRV 8te pwhs ad'dmi ptee fractions

were col | eqhgeh@Rds blfackl WEHBCHFNEY @Hﬁﬁ?attyﬁﬂwas-r%afa‘i‘éd @egwas triturated
in DI PE. ng 0.12g of

e Pl o R R Ry abirb e i R o e B By )
1, 1' - bi phenyl r]&prggrm]ai%lwa@ﬁweq afﬁawé)]iqmb wld]ngl %9 ﬁfe%%z[[%@mhﬂmﬁﬂ} c acid
(mel ting poiamin@)PRényi]-1-pipedzindodibxglicodcid, eyl aitar(mttmatiatecampound obt ai ned

in step (a) t)® QRRLS o e’?r}\edla%@moﬁm QB3R k&huﬁﬂ'@dwﬂd@t hyl am ne (0.1
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15 solvent was evaporated till dryness. Water was added. The mixture was
extracted with DCM and the solvent was evaporaied, yielding 2-iodo-N-[4-(1-
piperazinyl)phenyilbenzamide (intermediate 28).
¢) a-Bromo-benzeneacetic acid methyl ester (0.0123 mol} was added at room
temperature to a mixture of intermediate (28} {0.0123 mol) and NaxCO4

20  (0.0123 mol) in DMF (50 ml). The mixture was stirred at room temperature for
2 hours, Water was added. The mixture was stirred at room temperature for
15 minutes. The precipitate was filtered, washed with diethyl ether and dried,
yielding 5.8 g of 4-[4-[{2-iodobenzoylyamino]phenyl}-a-phenyl-1-piperazine-
acetic acid, methyl ester (intermediate 29).

25 d) A mixture of intermediate (29) (0.0036 mol), tributyl-2-furanyl-stannane
(0.029 mol), PAClx(PPhs)s (0.0007 mol) and Na2CO3 (0.0576 mol) in dioxane
(30 mi) was stirred and refluxed for 1 hour. Water was addedd. The mixture
was extracted with ethyl acetate. The organic layer was separated, dried,
filttered, and the solvent was evaporated. The residue was purified by column

30 chromatography over silica gel (eiuentsz0 cyclohexane/ethyl acetate 80/20). The




m xture was stirred overnight at 40C. The reaction m xture was cool ed,
washed with water (2 ml), then filtered through ExtrelutTM and bz
extract's solvent was evaporated. The desired conpound was isol a d"'ﬂiﬁﬁﬂﬂfl
hi gh performance |iquid chromatography over Hyperprep RP -Cl18 BDS (100 g,
57 0 4 MAR (12120501 PCT[ EPOL/ 09926 100 A, 8 p : [(0.5%
NHAQAC i n H%‘Qﬁ:)% ON 90/ 10)] 1 CH3OHI CH3CN (0 nin) 75/ baf; S@Pﬁghﬁw' n)

0/ 50/ 50, (16 m n) 0/0/100, (18.10-20.00 mn) 75/25/0)., The pure fractions
were col | ect pdresinettiohewsel cobedted @l tbe aploerttvess, evaperatdidngelding 4-[4-[[2-

N-[ 4-[4- [ 3- oxXfnzaRBaNIoyarkifh [-P BEAR R mstdyPogBy! 1-4" S
(trifl uoromegé)'ly6:;?,;;m oy@h Eﬁ%ﬁ yﬂZ'H I?:'ﬁa%)rﬁox-ngr:{edaz;'nledent| @ed gpcorrpound No.
63 in the faM® Conmpounds identified as No. 64 to No. 67 in

the foll ow ng) Aamktgrdfefjmtmmaﬂlats (39) (RD0G6 pokpad pokasdiirh dydrokidg t he sane

experi mental ((pﬁ@@ﬁt@ irPis pérﬁipgﬁfﬁﬁzqﬂﬁs sRir@PY @mnﬂ@mbdraﬁﬁ@o@?ﬁbﬁtp“ ate
reactive am 0.012

rorey 1 i e saerminy avanciaed. T eitisd Wik SR ey SO TR o ehen
stirred over AngRrenverted iderinedygdochipte acid saihd hemekdipiateavas Higseed off t er ed of f
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Ce. pheny e"’%‘-‘?ﬁ"&fﬁﬁc (BREEEE o7 °1. °O bheny

1, 1' - bi phenyl ]-2-yl]carbonyl ]

am no] pheny eri meacietlc acld nonoh dr hI oride. b) A m xture of

the interned le), PyBOP (0.3
g) and trletﬁgﬂﬁbﬂﬂLﬁeB_@O 1m) in DCM (5 m) was stirred for 30 20 ninutes.
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stirred for on hOb p?hen Fq?a%ge)%%%m g'h a{n‘@@ﬁf%‘? de;g t%ﬂl% filtrate
was evapdrat B@ie) 138 aF’@% diie miserevas stirsd ‘Efyz i Ove bR s aphy over
silica gel (étietbylamine@B2T) R4CHBIOH ®8MNikthe Flvetepragiitie (4} 0.625 moley imer e 25
C?LIt ﬁclt S?n ﬁg@chh@ o@@Alyemb niSreSY:RRAFAY 8 anYded 4k Bith & JiEmbt@d (- [4-[1-[2
~bhenyl ot hyl N8 g’f@gﬁ Arer] FraRuiag 1o mixure (1D, 46 53ufipg rpction mixture

-[1. 1" - bi phe¥g$ plimedandyeiiaed der tve days. The golsntyvwmspyaperaled. Tiworesidugne
f ol | ow ngot avhedissdivedGaMBNLITHS drghsid laferadhsasepbiatod] Gratited\dried}Gilteredt he

fol | owi ng t ik shshf s Wpoiall] 7hd desRRERRISSNR bycdihitd t he same
exper ment al  prCedle, 30K LERLANH N BLAVLALOADARY, Hicacigy o at e

reactive am
fractions were collected and the solvent was evaporated. The residue was

triturated in DIPE. The precipitate was filtered off and dried, yielding 2.99 g of

25  N-[4-[4-{2-oxo-1-phenyl-2-{(2,2,2-trifluoroethyl)aminolethyl}- -piperazinyl]-
phenyl}-4'-(trifluoromethyl)-{1,1'-biphenyl}-2-carboxamide {melting point 208°C)
iden-tified as compound No. 1 in the following table F-1.

EXAMPLE B.2
30 Fluorene-4-carboxylic acid (0.00032 mole) in 1 mi of 1/1-mixture of DCM/NMP
was added to PyBOP (0.00064 mole) in DCM (1 ml). This mixture was stood for
30 minutes, then added fo the resin of example A.34. DCM (5 mi) was added,
. followed by DIPEA {0.00085 mole}. The reaction mixture was shaken for
24 hours at room temperature, then filtered, washed 3 times with DCM, 3 times
35  with methanol, followed by DCM. A mixture of TFA/DCM/TIS (5/93/2) (4 mi)
was added and the mixture was shaken for one hour at room temperature. The
mixture was filtered, the filter residue was washed with a mixture of
TFA/DCM/TIS {5/93/2) (2 ml) and with DCM (2 ml). The filtrate was blown dry at

50°C under a gentle stream of nitrogen gas, dissolved in DCM (5 ml) and DMF
51




The resin of exanple A 23 (0.000045 nole) was washed twi ce wi th dioxane. 35
1,4-Dioxane (1 m) was added. 2,4-Difluorophenyl boronic acid (0.0004 nole)
in 1',4-dioxane (1 m) was added. KK (2 M (0.25 m) was added.

m xture was shaken for 30 m nutes under an argon atnosphere. PdCI2
(0.00001 nole) in NWP (0.250 m) was added. The m xture was stirred for 90
m nut es at 9W8@208dai n, PdC 2( PPh3) % was added and the PEEERII/@AOM xture was
0 4 MAR 2005 WO 02/20501 PCT/ EPO /09926 warmed for 90 m nut es at 98C. The
m xture was al |l owe cqQol to m._lenperature, then. fi ered and the

[ ter v oo dianfAa aBudbenarcal P! BoRR 2 adoganble Riinashs! ros i th wat et
and t hree timaturent leomgempearature.t Fieen, eReransthons sn Amaﬂautﬂm 800277 net hanol

final |y thr qeohia0 uj s REM, Fné e WaSetREE s ok BBuRs Aoy e wis shaken
for 30 m nutes, f||t 5/9312) and DCM

(2 iy, "and ERerey B, ART BEtH eg Hourly o Sﬁtéaaqlﬁraf" 0 ogen.  The
resi due was ffsu: iveiding B92hy ghthp epmepunchidentllied as Slochindhefaigwiagligble over

Pur ospher StmppR. RP-18 (20 g, 5 p,m eluent: ((0.5% NH4OAc in H20)/ CH3CN

90/ 10)/ CH3 ( / 0 mn)

0/ 0/ 100, (%&%G%ldé?d W;‘%é’/%‘g%%/‘gﬂ? o Biind PR PR wekdsfignld T 1)
the organic PJBPQ)’@‘P\t”h(}ﬁﬂs'ﬁg/ﬁ‘ﬁ@ﬁﬁﬁﬁpeﬁfﬁ@“ﬂ@@tﬁ%m@éﬁd@{?@%ﬂ fuorgRas ext ract ed
wi t h CH2C 2/ MNed¥ti6lis atid by thre apprapriatd reactive\aa. puri fied through Extrelut"1
and the organi c phase was blown dry with a stream of nitrogen. The residue
was dried under vacuum at 60C, yielding 0.008 g of 2',4'-difluoro-N[4 15
[4-[2- oxo- 1-%@!—-5-@-3\ propyl am no) et hyl] -1-pipe

ri di nyl ] pherfjibdrend-4 Tarboixypicenid (P.02028 moled inahintef a4 e mixtéieed DAS/BIGIFO ouNd No.
84 in the f%ésoé’é!dﬁg té PPBOP 0. 60028%&9}3?!@131% dem 'fH@ﬁhxﬁ?reNAs s@Rdifer the

bmort oot a2t fighieh, 18R agddtlioRid esPci éa%sﬁvgésbw% f@@%@ﬁ@%ﬁg (0. 0001

mol e) wab® wdskedityrteethylamias (PEFH anelehdde reaction mixgye was sRakanfonas added.
2- Met hyi pherad rmmmaitlrcomerdpdrﬂtu&()%mmbee)d washedltlﬁmanmeé withiDCMyas added. KCH

(2 M (0.8 @Iﬁmﬂflp,rn % Ml m,nggg under

e h ut H?prkg\ﬁ%agﬁ%gp Vi %@dﬁﬁ %Wﬂaai‘%enggérﬂ@%é b

2in 0.5 ni
of NVP was doeaderapriatune Thie nibduie waesfiligradaing filtpioesidy@whp washegkwitsC.  The
M xture 308S adixanedf TRA/DOM/TISQ2 MIOSBs/e Rer withiDem (1 e Thé fitary was and t he

faiter resi s, thePl 6l &%%H%ftr{log&/ﬁ Tltnglfrg&ont\&é%ﬁ.» L4h H20,
th t Kanol th DCM
e LI LiiHigh pAdoHmRRe Ty ghtamatoapcaven T REmrep FE-G1S BRSA90 o o

TFA/ DCM TI S ¢, 400rA) 8 s elughtie HO.STHSH P AS ik O ENEA0ED) FOHBIVGHA6 es at
room t enper gbuisuted)iAsiaredio washesiosolse, asmints)e/@iod A4 b dbS (2 m) and
25  minutes) 75/25/0). The pure fractions were collected and the organic solvent
was evaporated. The agueous concentrate was extracted with DCM/aqueous
KoCO3 solution, then separated over Extrelut™. The organic phase was blown
dry under nitrogen at 50°C. The residue was dried further under vacuum at
60°C, yielding 0.002 g of the compound identified as No. 12 in the fellowing
30 table F-1.
Compounds identified as No. 13 to No. 20 in the following table F-1 were
similarly prepared while using the same experimental procedure and replacing
fluorene-4-carboxylic acid by the appropriate reactive acid.

35 EXAMPLE B4
Fluorene-4-carboxyfic acid (0.00015 mole) in 1 mi of 1/1 mixture of DCM/NMP
was added to PyBOP (0.0003 mole) in DCM (1 mi). This mixture was stood for
30 minutes, then added to the resin of example A.26. DCM (5 ml) was added,
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DCM (2 M), and the filtrates were blown dry with a stream of nitrogen. The
resi due was purified by high performance |iquid chromatography over 35
Purospher Star RP-1 8 (20 g, 5 um eluent: ((0.5% NHAOAC in H20)/ CH3CN

90/ 10) / CH3OH CH3CN (0 min) 75/2510, (10.00 man) 0/50/50, (16.00 m ;) MAR 2005
010/ 100, (18.10-20 mn) 75/2510), yielding 0.004 g of

11[ 4- (4-[ 2- PR 9¥PP¥hi no)-2 59 0 4 MAR 2005 WO 02/ 20501 PEFHEPEIYH9926
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O (0. ooos%mﬁwg?ﬁ%ﬁwg afta dﬁ%g"@‘ﬂeg’gggh% o pdf S, L (1)
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filtered, wqgheghw &rP a%ddrﬁl%f& IgIeht,EEﬁr)earrhV\@ ||f feﬁ YRS flab @5%‘ (three

tinmes), then three i secon A m xture

of TFA/ DCM PHEfied by high pejjasmande igyid %{maﬁoaﬁa H’i‘@” RETQFRP ken for
one hour themaogtwoéds;ms e.mem Ol Nl ORE X BENIOHSEN (2 m, 5/93/2) was

added. Thg moskig mwg@m/@ ﬁ'('o mﬁrﬁﬁe)b%/zﬁvmlet@mnuté)%oisd kﬁsmmut shed with

st due s SIVIHE GF A E0P eiia s%ﬁsﬁhéweéfm”'” Putotet &'y

el uent: ((O. Q%NQA@@OWWW@@W@% fela) Aoy Nale R Wit iesd W@@emr%f)tega 2510
(10.00 m n) WithQCMaqes POtagsion caChddad slfion(thén dépaPilediongr 75/ 2510) . The

desired fractexeaaﬂwhso% 180 RE Ry SRERNGERLIERE, Ws evaporat ed.

The aqueoys con t xt t K2CG3 | ut
The extr 45 s ] ot e SRET B SIMC 4 %@9@%‘9 I phase s

bl own dry wi phmaomdrl@q]w:@tﬂ agNer 2gierthe follewing akiie-1. was dr| ed under vacuum at
60 C yieldi m@rr@:o@ﬂﬁ iGeritfied as No. 22 toTiid. @Ban bive] fétidwing tbRF-1 were

0X0- I-phenyl prR¥h2 w’?\‘ﬂé% né' ke domdPd Flhghtﬁb’ﬂrla@é?ﬁ d replacin
-[1,1" -bip H‘ﬁ ﬁ E1 i den q‘o)@g ounﬁy 8173 r‘ci’the
fol | ow n taﬂ pe “ca’b@S cﬂ?ﬁ’o@’ hﬁéﬂ?@?f'aéﬁr%t“fﬁ)a@% to 51, 53, 82, 83, and

98 to 11 %in the foIIovm ng table F-1 were simlarly prepared V\/mIe usi ng
the sanme exp&XAMBAER.5procedure. 30 EXAMPLE B. 20

Fluorene-4-carboxylic acid {0.00023 mole) in 1 ml of 1/1 mixture of DCM/NMP
was added to PyBOP (0.00046 mole) in DCM (1 ml). This mixture was stood for
30 minutes, then added to the resin of example A.30. DCM (5 ml) was added,

25 followed by DIPEA (0.00057 mole). The reaction mixture was shaken for 24
hours at room temperature, then filtered, washed three times with DCM, three
times with first methanol, followed by secondly DCM. A mixture of
TFA/DCM/TIS (4 mi; 75/23/2) was added and the mixture was shaken for one
hour at room temperaturae. The mixture was fittered, the filter residue was

30 washed with 2 ml of a mixture of TFA/DCM/TIS (75/23/2) and with DCM (2 ml).
The filtrate was blown dry at 50°C under a gentle stream of nitrogen. The
residue was dissolved in DCM (5 ml), then blown dry once more. This fraction
was purified by high performance liquid chromatography over Hyperprep RP-
C18 BDS (100 g, 100 A, 8 um; eluent: [(0.5% NH4OAc in Ho0)/CHLCN

35  90/10)JCH30OH/CH3CN (0 minute) 75/25/0, (10 minutes) 0/50/50, (16 minutes)
0/0/100, (18.10-20.00 minutes) 75/25/0). The pure fractions were collected and
the organic solvent was evaporated. The aqueous concentrate was extracted
with DCM/aqueous potassium carbonate solution, then separated over
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a) A suspension of 2,2'-bis(di phenyl phosphino)-1,1'-binaphtyl (0.086 g,
0.00014 nole) in NWP (1 m) was added to the resin of exanple A 38 (0.2 g,
0. 00014 nol e) and sodi umterbutoxide (0.242 g, 0.00252 nole). 35

Horopi per azi ne (0.126 g, 0.0021 mole) in NWP (2 m) was added and J'n¥AR 2005
m xture was stirred under argon. Tris(dibenzylidene acetone) di-palladium
(0.026 g, O™OHBPY nole) in NW (1 nl) was added and tHe"$R@H¥¥3%n ni xture
was shaken for 19 hours at 105C. The mi xture was cooled, filtered and the

filt due , H20 (th 0
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wi th DVF (t hfieererid-srearboxyiebeid by tiduppeofirattashctivelBid( t hree ti nes), met hanol
(three tines), DCM (three tinmes), nethanol (three tines) DCM (three

tinmes). TFAl gtggl@ (49/2149) (4 M) was added and the m xture was
shaken for roomtenperature. éﬂler:P s f| |tered and
more TFA/ TI @IW@I%‘“‘%M@’P??&@?m 01-64-Ggoy cm@e é%F'” OH f19%)e was shaken

for 15 D nuintesmediatet(t5)40.0008cmek) and isoPopyi (iainate)(. 18 ImdhinttKEM {3 t)r at es wer e
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(10. 00 nin) teEPs@Ue, M@!enewrwlhwaw@eg@od tite gixtuge wap ghakeRfords/ 25/ 0) . The
desired fr asinumssthae filtered lwasbbe threnithnhéheittoDglinmethaabheewtdrind sndsrapor at ed.
The aqu??“%a‘&ﬁ&ﬁ%l&ﬁﬁér&@&é jgat ed wi th an aqueous sodi um carbonate

sol ution n_extra ough 20
et rel oA EHero) ot P olibd ot es Bpder o - AuelRer BRI EbARedIE O
yielding O. Doarbexylit acith (0.eIpeanRie) in PEM (Zm&én@@ecf@mtﬁméﬁ refigxgch ¢ he
followi ng tiabs@minules winaRoMAG Solloded by bvapdraaisn Nbthe k2Reito The res’i&ﬁa in the

feg:ole?:/mrrggt ;lavpésre%elgso eWSSgS(EX%I c|t¥| Qé@@éﬁ@gs éﬁﬁeh% | divd-PRp £ 1
(0.019 ’ﬁg'ﬂ“e %%I“’aﬁaﬁ’dﬁ/gb ?ﬁ&t"’é‘t ﬂ" d at room

t enper at ur e dimﬁlhm—mmdw}anmm(-%DOOQ&Gw}Q)aw r&a@OH(m)xthel\%ﬁ?Shabe!) foras added
dropw se. Ther m8uxd atrBoM@smSdrhfufe thenTitedWakHRd tHiB€ times with DCM,
then three times with first a 4% acetic acid/DCM mixture, secondly DCM and
finally three times with first DCM and secondly methanol, then dried, and 4 ml
25 of a mixture of TFA/DCM/TIS (49/49/2) was added. This mixture was shaken
for one hour, fittered, washed with 2 mi of a mixture of TFA/DCM/TIS (49/49/2)
and DCM (2 ml). The filtrate was blown dry with nitrogen at 50°C. DCM (5 ml)
was added, then removed under a nitrogen stream at 50°C, yieiding 0.080 g of
methyl o-phenyl-1-{4-{[[4'-(triflucromethyl}{1,1'-biphenyi}-2-yl]
30 carbonyllamino]phenyi]l-4-piperidineacetate trifluoroacetate (1:1) identified as
compound No. 37 in the following table F-1.

EXAMPLE B.7 _

4'-(Trifluoromethyf)-[1,1"-biphenyl]-2-carboxylic acid (0.00033 mole) and PyBOP
35 (0.171 g) were dissolved in DCM (5 ml). This mixture was added to the resin of

example A.22 (0.00066 mole). DIPEA (0.00066 mole) was added and the

reaction mixture was shaken for 48 hours at room temperature, filkered and the

residue was washed three time with DMF, then three times with DCM and

methanol, dried, yielding a residue. Ssaﬂd residue and a TFA/DCM/TIS (5:93:2)




30 solvent was evaporated. The residue was taken up in water and DCM The
separated organic |layer was dried, filtered and the sol vent was vlgﬁorat ed.
The resi due waspurified by colum chromat ography over silica gel

CH2d 2/ CH3OH 100/ 0; 99.5/0.5). The pure fractions were collected and the
sol vent was _ evaporated yielding a residue that separat enanti oners
by 35 high 8§Q@§€°ﬂgnce | i qui d chromat ography over Chi rgﬁT}EE 1/%S%(iel uent
hexane/ et hanol 70/30). The desired fractions were collected and the sol vent
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[[[4 -(trjfl Bﬁ'\lrr%ﬁﬂﬂehy M&Fe}lﬂlngé diﬁlf? [%(lllntcl%ﬁt@rléférlu gd gl phenyl]-1-

pi peri di neace ared 1n Exanple B.16.a)
(0. 000084 noFeMPHNEMg- 33 indhp f%H’d"‘W ®Ptedi-l-sopr opyl et hyl ani ne (0. 00010 ol )

stirred under nitrogen at -20C and the m xture was stirred for 10 m nutes.
EXAMPLE B.9

A mixture of intermediate (6) (0.023 mole) and NayCO5 (0.023 mole) in DMF

25 (150 ml) was stirred. Methyl a-bromo-a-phenylacetate (0.023 mole) was added
dropwise. The mixture was stirred overnight. The solvent was evaporated. The
residue was dissolved in DCM. The organic layer was separated, washed,
dried, filtered and the solvent was evaporated. The residue was triturated in
DIPE. The precipitate was filtered off and dried, yielding 11.4 g of methyl o-

30 phenyl-4-[4-[[[4'-(trifluoromethyl)[1,1"-biphenyl}-2-yl]carbonyllaminociphenyl]- 1-
piperazineacetate identified as compound No. 40 in the following table F-1.

EXAMPLE B.10
A mixture of intermediate (8) (0.018 mole) and NayCO4 (0.03 mole) in DMF

35 (100 ml) was stirred. Methyl a-bromo-o-phenylacetate (0.025 mole) was added
dropwise. The mixture was stired overnight. The solvent was evaporated. The
residue was dissolved in DCM. The organic layer was separated, washed,
dried, filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica ge; (eluent. CHpClo/CH30H 99/1). The pure

5



1-[ Bi s(di net hyl am no) net hyl enel - tetrafl uoroborate(1-)-1 H benzotriazolium
30 3-oxide (TBTU) (0.00013 nol) was added and the reaction m xture was
stirred for 30 mnutes at -20C. The m xture was all owed to graduafj kMARSIM
to room tenperature and the reaction mxture was stirred for 75 hours at
room tenperature. The reaction m xture was washed with water (1 m), then
filtered twooeegkoiExtrelutTM and the filter residue WHSI/EHCH®BY t hree ti nes
with 3 mMm of 35 DGM. The filtrate was evaporat ed and t he resi due was
purified by HPLC (Waters colum, with Xterra M5 Cl eluerit: [(0.5%
NHIQAC i n HA@GtionBeEnte oolipotesh Jnddhaselvontiaerverpipt)YIeking 52@ of( 10 mi n)

]9/ 50/ 50, (16 rﬁbﬂh)rlpﬂér@d A98-[[[4"- (tr]f&nﬂ:@aezml)@m‘mmh)elnwsz -PhcEEhonyTfreinp} odgct )
ractions . The
99ucous  comlEniT L "%P%@%g%?ﬁ R R B R

PC1' / EPOL/ OQ@Z’B*’Eﬁa@ﬂ%‘%‘ﬁgB@ﬁ Afd an aqueous Na2CO3 sol ution. The conbi ned
organic layers were separated, dried, filtered and the filtrate was bl own
dry under niEXAMBRE8t11 50C. The resi due was dried (vacuum 60 C), vyielding
compound ( 22{thyRy- %ﬁiﬂo&sh&y%e%d\éﬂw hEBPKAPNIREBRYS RS o QinfRHLO0 ol ) was

o L2 TR Ry MR Ol gy ooy AP

phenyl ] - 1- p|mmmmwaa§wtfaid@vamlq§lt N SRYERO¥En aperatedashgresiiieed i n Exanpl e

B. 16. a) (6. ORA SYstamied frdnmmafﬁwmmd breanilahamb figdde®OM hiAd ddd, and

1-[ bi s(di net t enzotriazolium
3- oxi de (TBﬁwbﬁ@b@gﬁ rﬁ@ﬂb 2% 01 tbﬁ:;h% d é%%?gﬁ%ﬁgiﬂ%qetyh B was stirred
for 75 hour PHeNYIRIRPEAZARRAELAR r%etrnwrg 25 ‘mi xture was
stiirred for SOnthefotiesingtdb@rfiltered thr ough ExtrelutT """, rinsed 3
times with DCM (3 m each tirre) and the filtrate was evaporated. The

resi due was Ebkmpigamgi n washed with 1 m of 1 N 15 HC, filtered

t hrough Extr agueous
NaHOGB ol ut EnmHTS 0"'"4*&‘{02 @*m*eiwﬁ?ﬂa%d*‘?ﬁ@% *‘:’*‘"‘é‘éa Qo The

filtrate was @BF’I@E"E‘%%E’%{YRJI“‘?%% then ﬁ"é"f*droé%’i" EAN RN Y eDCIVI (2 x 4
m). The fil t patoipitamswas/filemdaificand tiached wed@@fmsfﬁp@tqmd @fﬂam' HPLC (Waters

38} l{g?] } with 2& rigd, " lc?iﬁg %%} tRd ineivhedibleQoRibo @égﬂx 4 Q)4 CH3CN (2);)0/ 100
(18.10-2 ' ‘/"5'5%@%? ﬁe@?&l&éﬁﬁ%{uﬁﬂ%m \7@?’69‘3 alzﬁ ed and the
organic sol veﬁ@'d\mw@il‘éfﬁ@ﬂ‘%{td@d The aqueous concentrates wer e partitioned
bet ween DCM b Rdmixturagiibe irserNedi@@Scaugasnd obtainEté steprfs) 1@.00tomalet. | ayer s
we[ e separ ?t gqhysébl @%boos? Hb%ﬁ 864 MBthylaltind eol 1 BEDORIS S RhIPIES er?jédunder .
nitrogen a e el di ng conmpoun
(222). Exanpl Zm%%zgma{%s é‘ﬁ’?i’{‘ﬁgé&@?‘”’dm" g %g‘%@)@“ 89%%?1“5% in
concentr 3% ed H@(mm&ﬁtyreaﬁhpmlght at 40°C. The reaction mlxture was cooled
Water (2 ml) was added and the mixture was stirred for 15 minutes, then
filtered through Extrelut™, and the desired compound was isolated by high
performance liguid chromatography, vielding 0.046 g of N-[4-{4-[2
-(ethylamine)-2-oxo-1-phenylethyt]-1-piperazinyljphenyl}-4*-(triflucromethyl)
30 -[1,1-biphenyl}-2-carboxamide (meiting point 123°C) identified as
compound No. 54 in the following table F-1.
Compounds identified as No. 55 to No. 61 in the following table F-1 were
similarly prepared while using the same experimental procedure and replacing

ethylamine by the appropriate reactive amine.
35
EXAMPLE B.13

A mixture of o-phenyl-4-{4-[[[4'-(trifluoromethy!)[1,1"-biphenyi]-2-yi]carbonyl]
amino}-phenyl]-1-piperazineacetic acid monchydrochloride (0.011 mole) in

sulfuric acid (10 mi) and propanol (150 ml) was stirred and reftuxed overnight,
56



di oxane (20 m ) was stirred and refluxed for 4 hours, cool ed and poured out
into 30 water. The m xture was extracted with DCM The organic | ayer was
separated, dried, filtered and the solvent was evaporated. The resi dféﬁ
triturated in D PE The precipitate was filtered oft and dried, Vi m
0.48 g of (X-phenyl-1 -

[4-[[[4" - (t r‘VEP’Lﬁ’B?“érret hyi )[ 1, 1' - bi phenyl ] - 2-yI ] car bony| Y& E§BHeny! | - 4-

pi pe ridineacetic acid (internediate 26) (np. 196C). 35 b) Ethyl brom de

(1.2 equival el 00010 | 1 [ f, . internmedi ate (26)
(0. 000084 mﬁ?}%sa%ﬁ{ﬁ%%e%g)a&e‘#ﬁ?@%%@@e%@‘{sgﬁ?fég% %nagnd “h’?bgﬁeact I on
m xture was ithra-saiutiopof MapeQssThe organs layeewapiaparatedashed; dpedat ed. The

r esi duet vvgs maérbdtaham@smme@ey@bmwngemu&m pmm"eﬁagzt:blgrorgmgl %nt was
evapor at ed. A I

02/ 20501 PCT;EE@%}%%WE%W#' il %ﬁ‘?e‘f'?%’é”?fsﬁﬁ@? 13\‘? Sh: [(0.5%
NHAQAC i n Mz@ﬁﬁ@%cﬁf@fe Qﬁi%ﬁﬂwmwwwﬁ Ayargsyed Thetesidisyad o/ 90, (16

m 3) t g/elg(r)éaétr_iiﬁramhaﬂmfe. Tha precifitald whs fifldred pif add diied, yieklingghs g\m:i’reg \(/:\glr Ieect ed
an Db MRS L 40 b 16

extracted anghfpﬁﬁagfﬁlag\ﬁg %@T{‘a@ﬂf 5&’@%%%@?@?@?’@?@?‘% conpound
(243) . ExanpPRoRbEPREGEIRaCa S (MENg BOIBOEPA Srbiis A 25 HABASYS Nasi n (I )
(0.00011 nol piimtedsicpdngiable ANI.N- di et hyl - 4- pyri di nami ne (0. 00011 nol) was

added. NON-diisopropyl- 10 ethylam ne (0.0011 nol) was added and the
reacti on m xgapmaEss3haken overnight at roomtenperature. The m xture was

filtered and the, £l ki, ' | DCM
et hanol - CASIRYS B RlorERAEHS) (133 mifD 8 P aidellina b tafe (5 )
was added and'oididn RME (1PQ mias ifrad faf twe pays. hgetb Qs Bk DrvpsaddesipEhat ure. The
m xture was mitturerves, stivbd dorhso T&A. ThEsAHATEMWAS efvd@irabd Ihg 2sidhe waas added
?ggi Ej B: \r;iasgt ursgof\o@@inaj@«emé &ganicléy@wréhgte ieallra{tclrélﬁ{waéﬁéd, %g@&l, f@@m%dtéri% L 'nljte fr

i trogen Théﬁr%‘i@a‘ﬁ%%’ﬁ%?mﬁ 4 Thd resiyas v HIDE TR SidBieftilee 157 oo
g, 5 pm el u#ds fitgred o nd drigdiielding 14-p g)yof elstokendd/(4-Gf4-CH3OH CH3CN (0 ni n)
75/ 25/ 0, (10 {tolucromihi[B0/-biPherd-20A16aBOnyamind/pBémlior-pipdBzih8- 20 ni n)

75/ 25/ 0) . The, fg8bdig tmbias NS Sl iBentEh b8 EhAHodHING. B8 i9kHani ¢ sol vent vas
evaporat\%g. )€ aaie@u}g_cpncentrate was extracted and the extract's
sol vent vis MISEEORRAT-Viel ding 0.001 g of compound (253). 25 Exanpl e

8.27 Methanol (0.5 m) was added to resin (XIl) (0.0002 nol) in DCM (4 m).
N, N- di et hyl _XS-M@,LQME ldam ne (0.0002 not) was added. DI PEA (0.002 mol) was

added and t he) Aesgtiecst compburiceNovad (61038 ervld)an HEB (3664 ( BOGaMI) m@sm t enper at ur e.

stirred and refluxed for eight hours, then cooled and filtered. The residue was

25 triturated in 2-propanol. The precipitate was filtered off and dried. A part
(0.2 g) of this fraction was purified by high performance liquid chromatography
over RP-18 eluent: (NH40Ac 0.5%/CH3CN 90/10)/CH30H/CHZCN 75/25/0,
0/50/50 and 75/25/0; column: HYPERPREP 8 um). The pure fractions were
collected and the solvent was evaporated. The residue was triturated in DIPE.

30 The precipitate was filtered off and dried, yielding 0.12g of the intermediate
compound 2-phenyl-4-{4-[[[4-(trifluoromethyl)[ 1, 1*-biphenyl]-
2yllcarbonyilamino]phenyl}-1-piperazinepropanoic acid (melting point 202°C).
b} A mixture of the intermediate compound obtained in step (a) (0.00016 mole),
PyBOP (0.00032 mole) and triethylamine (0.1 ml} in DCM (5 ml) was stirred

35 for 30 minutes. Propylamine (0.0004 mole) was added and the reaction
mixture was stirred ovemnight at 40°C. The reaction mixture was cooled,
washed with water (2 ml), then filtered through Extrelut™, and the extract's
solvent was evaporated. The desired compound was isolated by high
performance liquid chromatography 05\179r Hyperprep RP-C18 BDS (100 g,



The m xture was filtered and the filter residue was washed with DCM (3 x),
30 nethanol (3 x), DCM (3 x), nethanol (3 x), DCM (3 x), nethanol (3 x),
DCM (3 x). TFA/ITIS/ICH2CI 2 (49/2149) (4 m) was added and the m xture was
shaken for 2 hours at roomtenperature. The m xture was filtered 4 MAR &5
TFA/TIS/ICH2Cl 2  (49/2/49) (2 m) was added and the m xture was shaken for
15 mi nut es, WM& fi|tered and the filter residue was WaEREP? W h Dom (2
m). The filtrates were 35 bl own dry under nitrogen. The residue was

i fied by HPLC P . . 0. 5%
Raonc i n OBfY &%&%m%&ﬁi@%@%?@%% R oo RRIOEHERN (1 )
0/ 50/ 50, ( 160 OUN)MSARS/0,d1@mind0/50(508 ({EomiphOM 1P, (18/18:50630 min) £5884)r ed
; B ggtz i60ns wemhe pefd frastiosiwartolidttebdndihd sm&mwmra@uz@aamtgmﬂ EPQ

or ganj v Wrate was
extract edga2\5@'ltﬁﬁéé%gg%Fpi{gﬁy@“@%m%h‘?% \)\%{gﬁgl/? @%"H@H’Wf@r&f g.0.002 g of
conmpound X 25‘1’)"9“%(‘8%!)&1vﬁ?bﬂ‘%yihzﬁ?mw@'dﬁf‘g "ngéh?e‘%ﬂﬂgﬂf’é'"?&% 68@’. 0006 nol),
et hyl ani ne hyelfotickihgtatter-1( 0. 0015 nol ), EDC (0.0007 nol), HOBT (0.0007
mol) and triﬁ@@uﬁﬁ%%n@-#%ﬁmmoﬁﬁim folliRd tapkAs 19eké red at room

t enperature overni ght. ter .was added. The xture was acted with
DCM The or@é{ﬂ'fa(f'ypg‘-‘spéfe le @@\égl?ea?aé'ﬁ‘? e’é”r%“gﬁ’flgll Pﬁof%cfu%l?"%ﬁ%ﬁ{%@ sol vent was
evapor at ed. propylamdse bythevappropdaipueadiivedming. col unm chr omat ogr aphy over
kromasi t10 (eluent : DCM. The pure fractions were collected and the

sol vent was syawaresed, yielding 0.034 g of conpound (276). Exanple B.29
00 A m xtur f ' 9 18] ' ronic acid
(0.036 nol )e"’%ﬁﬁgﬂ‘%éﬁ’ p%hf%%'o‘ygtb%%gggﬁmNkpacz'b%;/g)q?)@%%? V&rf%l%‘ i n di oxane
(50 m) was StFgday rgHered d9nsixhayrs. SremBigy QURrRI9M LPUP IBRCANEd. The

m xture was &b pecipidiewrastiltetel\ff anddtitatated dniler 3mogepane)- Thger was separ at ed,
gri edi fid tzgr%%cipit%%éshﬂﬁr%@o‘ﬁ%tl dvea, @gg?sﬁt thdireermediatue }Nas purified
y col um chr omat ogr Vel 1t o acet ate
90110). The pﬁ?@po%ng‘gf)ﬁeg"ﬂg‘b%éﬁg @54”#’@"?% })y%g bﬁﬁ‘ghg]o?\%r%ﬁv@! evapor at ed,
yi el di ng conpating] Pierihi-Ripgsidineaertic acidmaRqhydiBCABnde. ni xt ure of i nter nedi at e
(29) (0. 002%) romixtureeftiie intirmptiatearomrionnd obtding0 jrogiepr() Y0.000F mdieL2( PPh3) 2
(0]; PO5 th]Z a@gsﬁﬂ%&@%ﬁ\?\%tr@ﬂwym{i&% idﬁdﬁ'ﬁ)%@w (5@9%& Stives fatimjreg a?ﬁ

refl uxe or ours., e a . re.was .extracted w

ethyl ac®l at e ™HfiE- ﬁ'&’éﬁﬁ"@e foaq;%§7\%°gg)s“ézf§aard§? ‘g?d%eg?igcé@?ﬁlﬁﬁee‘gge%, and the
solvent was 6trssorveright ar#EC; en egeledand watar (3 ) v addedihechr onat ogr aphy

over mixture was stirred for one hour, then filtered through Extrelut™, and the

filtrate was evaporated. The residue was purified by column chromatography
over silica gel (eluent : CHyClo/CH4;0H 90/10). The product fractions were

25 collected and the solvent was evaporated, yielding 0.010 g of N-{4-[1-[2
~(ethylamino)-2-oxo-1-phenylethyl}-4-piperidinyllphenyl}-4'-(trifluoromethyf)
{1, 1-biphenyl}-2-carboxamide identified as compound No. 69 in the
following table F-1.
Compounds identified as No. 70 to No. 80 in the following tabie F-1 were

30 similardy prepared while using the same experimental procedure and replacing

ethylamine by the appropriate reactive amine.

EXAMPLE B.17

The resin of example A.23 (0.000045 mole) was washed twice with dioxane.

35 1,4-Dioxane (1 ml) was added. 2,4-Diflucrophenylboronic acid (0.0004 mole) in
1,4-dioxane (1 ml) was added. KOH (2 M) (0.25 ml) was added. The mixture
was shaken for 30 minutes under an argon atmosphere. PdClz(PPhg),
(0.00001 mole) in NMP (0.250 ml) was added. The mixture was stirred for 90
minutes at 98°C. Again, PdCIz(PPhS)% 8was added and the reaction mixture was




silica gel (eluent : CH2C 2/ CH3OH NHACH 971310. 1), vyiel ding conmpound (270)
30 (np.194 C). Table F-1 lists the polyarylcarboxam de conpounds of the
present invention, together with their detailed formnmulae, that were
prepared according to one of the above exanples B.1 to 6.20. |ngtMag 2005

table, the ahpfeypation ".C2HF302 " stands for the t [oRggtate salt,
" . C3H80" stands‘f}%fﬁg)j;Jl the 2-propanolate salt, 35 and' gglhﬁ:gl 2ands for the

nmet hanol ate salt of the said conpound. 65 0 4 MAR 2005 WD 02/ 20501 Tabl e
F-1 P CT/ EPOwaf89fF 9blniihitd\ai@6°6Nrie hixiite Wadlaffowddlo e to %orﬁx B 1 m.
85 0 HrvBhrssty ok ot e o osiont o
B.17Co. No. gipxans, thrge iimes with walezaad three timps with metfanoltheptives tids FF F
with DCM then methanol, finally three times with DCM. F (4 ml) was added. The
5 mixture was shaken for 30 minutes, filtered, washed with TFA/DCM/TIS (2 m,
5/93/2) and DCM (2 mi}), and the filtrates were blown dry with a stream of
nitrogen. The residue was purified by high performance liquid chromatography
over Purospher Star RP-18 (20 g, 5 um; eluent: ({(0.5% NH4OAc in
H>0)/CH3CN 90/10)/CH30OH/CHACN (0 min) 75/25/0, (10.00 min) 0/50/50,
10 (16.00 min) 0/0/100, (18.10-20 min) 75/25/0}, The desired fractions were
collected and the organic solvent was evaporated. The aqueous concentrate
was extracted with CH,Clo/NayCOjg solution. The extract was purified through
Extrelut™ and the organic phase was blown dry with a stream of nitrogen. The
residue was dried under vacuum at 60°C, yielding 0.008 g of 2',4'-diﬂu6ro—N—[4—
15 [4-{2-0x0-1-phenyl-2-(propylamino)ethyl] -1-piperidinyllphenyl}-{1, 1'-biphenyl]-2-
carboxamide identified as compound No. 84 in the following table F-1.
Compound identified as No. 68 in the following table F-1 was similarly prepared
while using the same experimental procedure.

20 EXAMPLE B.18
The resin of example A.19 (0.0001 mole) was washed three times with dioxane.
1,4-Dioxane (3 ml) was added. 2-Methylphenylboronic acid (0.0008 moleg) in
dioxane (1 ml} was added. KOH (2 M) (0.8 ml) was added. The mixture was
shaken for 30 minutes under argon atmosphere. PdCl(PPhs), (0.00002 mole)

25 in NMP (0.5 ml) was added. The mixture was shaken for two hours at 96°C.
Again, PdCly(PPhg), in 0.5 ml of NMP was added and the mixture was warmed
for two hours at 96°C. The mixture was allowed to cool to room temperature,
then filtered and the filter residue was washed three times with DMF, three
times with H20, three times with DMF, three times with methanol, three times

30 with DCM, three times with methanal, and three times with methanol. A mixture
of TFA/DCM/TIS (4 ml) was added. The mixture was shaken for 60 minutes at
room temperature, filtered, washed with a mixture of TFA/DCM/TIS (2 ml) and
DCM {2 ml), and the filtrates were blown dry with a stream of nitrogen. The
residue was purified by high performance liquid chromatography over

35  Purospher Star RP-18 (20 g, 5 um; eluent: ((0.5% NH4OAc in HoO)/CH3CN
90/10)/CH30H/CHZCN (0 min) 75/25/0, (10.00 min) 0/50/50, {16.00 min)
0/0/100, (18.10-20 min} 75/25/0), yielding 0.004 g of N-[4-[4-[2-(ethylamino)-2-

59




Co. No. 55; Ex. B.12Co. No. 56 ; Ex_ B.12 HNOTfN-,- k al%rN~NJ N F p

Co. No. 57 ; Ex. 8.12Co. No. 58 ; EX. B.12 66 0 4 MAR 2005 WD 02/ 20501
PCT/ EP01/ 09926 H N rN<x N~ N'J (~', NHFCOHF F Co. No. 59 ; ExD 4aMAR20.
No. 60; Ex. B.12 HONHr -C FNDFF F F Co. No. 61 ; Ex. B.12; _mp,
142CCo. No. 62 ; Ex. B.13; m. 151CNNO N OO 11 'I HO1~H Co. No. 3; Ex.
'B.2Co. No. WOUERIB 2 O N PCT/ERO1/09926

oxo-1-phenylethyl]-1-piperidinyl]phenyl}-2'-methyl-[1,1-biphenyl]-2-carboxamide
identified as compound No. 85 in the following table F-1. '
Compounds identified as No. 86 to No. 96 in the following table F-1 were
similarly prepared while using the same experimental procedure.

EXAMPLE B.19

Argon gas was bubbled through a mixture of the resin of example A.23 (0.0001
mole) and 3,5-dichlorobenzeneboronic acid (0.0008 mole) in K»CO4 (2M in
H20) (0.0008 mole) and 1,4-dioxane {5 ml) for five minutes. Palladium (il}

10 acetate (0.00001 mole) in dioxane (0.5 ml) was added and the reaction mixture
was warmed and shaken for sixteen hours at 97°C, then cooled, filtered,
washed with DMF (three times), water (ihree times), DMF (three times}, then
three times with firstly methanol and secondly DCM. A mixture of TFA/DCM/TIS
(4 ml, 5/93/2) was added and the mixture was shaken for one hour then filtered.

15 A mixture of TFA/DCM/TIS (2 ml, 5/93/2) was added. The mixture was shaksn
for 10 minutes, then filtered, washed with DCM (3 mi) and the filtrate was blown
dry under nitrogen at 50°C. The residue was purified by HPLC over Purospher
Star RP-18-e (20 g, 5 pm; eluent: {(0.5% NH40Ac in HoO)/CH;CN
90/10)/CH30H/CH4CN (0 min) 75/25/0, (10.00 min) 0/50/50, (16.00 min)

20 ©/0/100, (18.10-20 min) 75/25/0). The desired fractions were collected and the

”  organic solvent was evaporated. The agueous concenfrate was extracted with
CH,Clo/aqueous K;CO5 solution. The extract was purified through Extrelut™
and the organic phase was blown dry with a stream of nitrogen. The residue
was dried under vacuum at 60 °C, yielding 0.008 g of 3',5'-dichloro-N-{4-[4-{2-

25  oxo-1-phenyl-2-(propylamino}ethyi]-1-piperidinyljphenyl] -{1,1'-biphenyl}-2-
carboxamide identified as compound No. 97 in the following table F-1.
Compounds identified as No. 42 to 51, 53, 82, 83, and 98 toc 118 in the
foliowing table F-1 were similarly prepared while using the same experimental
procedure.

30

EXAMPLE B.20 O

a) A suspension of 2,2"-bis{diphenyiphosphino)-1,1’-binaphtyl
{(0.086 g, 0.00014 mole} in NMP (1 ml) was added to the resin of example
A.38 (0.2 g, 0.00014 mole} and sodium terbutoxide (0.242 g, 0.00252 moie).

35 Homopiperazine (0.126 g, 0.0021 mole) in NMP (2 ml) was added and the

mixture was stirred under argon. Tris(dibenzylidene acetone) di-palladium
{0.026 g, 0.000028 mole) in NMP (1 ml) was added and the reaction mixture
was shaken for 19 hours at 105°C. The mixture was cooled, filtered and the

filter residue was washed with DMFéowater, DMF (three times), H;O (three




HNPpOFION (I~"1~ HCo. No. 4; Ex. B.2Co. No. 5; Ex. B.2 HH N NI / H
Co. No. 6; Ex. B.2Co. No. 7; Ex. B.2 HN y ON Co. No. S; Ex. B.2Co. No.
9, Ex.. B.2 67 0 4 MAR 2005 WD 02/20501 PCTI EP01/09926 N H O N OfN MAH‘%’UM
()--,H~ FF Co. No. 10; Ex. B.2Co. No. 11; Ex. B.2; rn . 218C H NaN

EXO. go3cg.3 N{&%@%SDBI EXCO BNg. 12; Ex. B.3 JwW N 7" O NN }5%6170;92660' No. 14;

times), DMF (ihree times), CH;OH (three times), CHCi; (three times),
CH3OH (three times) and NMP (two times). NMP (3 ml) was added.
b) Methyl-bromophenylacetate (0.16 g, 0.0007 mole) in NMP (1 mi) was added

to the product obtained in siep (a). DIPEA (0.3 mi) was added and the

5 mixture was shaken for 18 hours at room temperature. The mixture was
filtered, washed with DMF and water, then with DMF (three times), water
(three times), DMF (three times), methanol (three times), DCM (three times),
methanol {three times) DCM (three times).
TFA/TIS/CH,CI, (49/2/49) (4 mi) was added and the mixture was shaken for

10 one hour at room temperature. The mixture was filtered and more
TFA/TIS/CH:CI (49/2/49) (1.5 mi) was added. The mixture was shaken for
15 minutes, filtered, washed with DCM (2 mi), then the filtrates were blown
dry under nitrogen. The residue was purified by high performance liquid
chromatography over Purospher Star RP-18 (20 g, 5 um, eluent: ((0.5%

15 NH;OAc in HoO)/CH3CN 90/10)/CH3CN/CH;OH (0 min) 75/25/0, {10.00 min)
0/50/50, (16.00 min) 0/0/100, (18.10 — 20 min) 75/25/0). The desired
fractions were collected and the organic solvent was evaporated. The
aqueous concentrate was treated with an aqueous sodium carbonate
solution, then extracted with DCM. The extract was separated through

20 Extrelut™ and the filtrates were blown dry under nitrogen at 50°C, vielding
0.021 g of the compound identified as compound 119 in the following
table F-1.

Compounds identified as No. 120 to No. 128 in the following table F-1 were

similarly prepared while using the same experimental procedure,
25

Example B.21
A mixture of intermediate (17) {0.019 mol) and Na;CO4 (0.019 mol) in DMF

(125ml) was stirred at room temperature. Methyl o-bromo-a-phenylacetate
{0.01907 mol) was added dropwise. The mixture was stirred for 3 hours. The

30 solvent was evaporated. The residue was taken up in water and DCM. The -
separated organic layer was dried, filtered and the solvent was evaporated.
The residue wasgpurified by column chromatography over silica gel (eluent :
CHyClo/CH5OH 100/0; 99.5/0.5). The pure fractions were collected and the
solvent was evaporaied yielding a residue that separated in its enantiomers by

35 high performance liquid chromatography over Chiralpak AD (eluent :
hexane/ethanol 70/30). The desired fractions were coliected and the solvent
was evaporated, yielding, after crystallisation from 2-propanol, compound (229),
mp. 158°C, [a]o = -28.86° (¢ = 24.95 mg/5 ml in CHaOH); and
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compound (230), mp. 160°C, [afa = +27.69° (¢ = 24.95 mg/5 ml in CHzOH).

Example B.22
Methyl a-bromo-a-phenylacetate (0.0010 mole) in NMP (1 mi} was added to

resin (1X-a) (0.0002 mol) in NMP (3 mi). N, AN-diisopropylethylamine (0.0023
mol) was added and the reaction mixture was shaken for 48 hours at room
temperature, then filtered and the filter residue was washed with DMF (3 times),
water (3 times), DMF (3 times), methanol (3 times), DCM (3 times), methanol

(3 times) and DCM (3 times). A mixture of TFA/TIS/CH,Clp (49/2/49) (4 ml) was
added. the reaction mixture was shaken for 2 hours at room temperature, then
filtered and again a mixture of TFA/TIS/CH,Cl, (49/2/49) (4 ml) was added.

The reaction mixture was shaken for another 15 minutes, then filtered and the
filtrates were blown dry under nitrogen. The residue was purified by high
performance liquid chromatography over Purospher Star RP-18 (20 g, 5 um;
eluent: ({(0.5% NH;OAc in H,O0)/CH;CN 90/10)/CH3CN/CH3sOH (0 min) 75/25/0,
(10.00 min) 0/50/50, (16.00 min) 0/0/100, (18.10 — 20 min) 75/25/0). The
desired fractions were collected and the organic solvent was evaporated. The
aqueous concentrate was treated with an aquecus sodium carbonate solution,
then extracted with DCM. The extract was separated through Extrelut™ and

the filtrates were blown dry under nitrogen at 50°C, yielding compound (184) in
the following table F-1.

Example B.23
Dimethylallyl alcohol {0.00017 mof) was added to a mixture of a-phenyl-4-[4-

[[[4'-(trifluoromethyi}[1,1'-biphenyl]-2-yijcarbonyllamino) phenyl]-1-
piperidineacetic acid monohydrochloride (as prepared in Example B.16.a)
(0.000084 mol) in DCM (4 ml) and N,N-diisopropylethylamine (0.00010 mol)
stirred under nitrogen at -20°C and the mixture was stirred for 10 minutes.
1-[Bis{dimethylamino)methylene]-tetrafluoroborate(1-)-1 H-benzotriazolium
3-oxide {TBTU)} {0.00013 mol} was added and the reaction mixiure was stirred
for 30 minutes at -20°C. The mixture was allowed to gradually warm to room
temperature and the reaction mixture was stirred for 75 hours at room
temperature. The reaction mixture was washed with water {1 mi}, then fiitered
through Extrelut™ and the filter residue was rinsed three times with 3 ml of
DCM. The filtrate was evaporated and the residue was purified by HPLC
(Waters column, with Xterra MS C18; eluent: {(0.5% NH40Ac in H,0)/CH3CN
90/10)YCH3OH/CH4CN (0 min) 75/25/0, (10 min) 0/50/50, (16 min} 0/0/100,
{18.10-20.00 min} 75/25/0}). The product fractions were collected and the
organic solvent was evaporated. The ggueous concentrates were partitioned
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between DCM and an aqueous Nay,COj3 solution. The combined organic layers
were separated, dried, filtered and the filtrate was blown dry under nitrogen at
50°C. The residue was dried (vacuum, 60 °C), yielding compound (220).

Example B.24
N, N-diisopropylethylamine (0.0010 mol) was added to a mixfure of a-phenyl-4-

{4-{[[4*-(trifluoromethyi)[1, 1"-biphenyl]-2-yi]carbonyljamino] phenyl]-1-piperidine-
acetic acid monchydrochloride (as prepared in Example B.16.a) (0.000084 mol)
in DCM (4 mi). Ethanol (0.00017 mol) and 1-[bis(dimethylamino)methylene]-
tetrafiuoroborate(1-)-1H-benzotriazotium 3-oxide (TBTU) (0.00013 mol) were
added. The reaction mixture was stirred for 75 hours at room temperature.
Water (1 ml) was added. The mixture was stirred for 30 minutes, then filtered
through Extrelut™, rinsed 3 times with DCM (3 mi each time) and the filtrate
was aevaporated. The residue was dissolved in DCM, washed with 1 miof 1 N
HCI, filtered through Extrelut™ and the filtrate was washed with a saturated
aqueous NaHCO4 solution (1 mi). This mixture was filtered through Extrelut™,
The filtrate was collected, and the filter residue was washed with DCM (2 x 4
ml). The filtrate was evaporated. Each residue was purified by HPLC {Waters
column, with Xterra MS C18; eluent: [(0.5% NH4OAc in H,0)/CH,CN
20/10)YCH30OH/CH3CN (0 min) 75/25/0, (10 min) 0/50/50, (16 min) 0/0/100,
(18.10-20.00 min) 75/25/0). The product fractions were collected and the
organic solvent was evaporated. The aqueous concentrates were partitioned
between DCM and an aqueous NayCOj solution. The combined organic layers
were separated, dried, filtered and the filtrate was blown dry under nitrogen at
50°C. The residue was dried (vacuum, 60°C), yielding compound (222).

Example B.25
a) A mixture of compound (39) (0.0014 mof) in concentrated HCI (25 ml) and

dioxane (20 ml} was stirred and refluxed for 4 hours, cooled and poured out into
water. The mixture was extracted with DCM. The organic layer was separated,
dried, fitered and the solvent was evaporated. The residue was triturated in
DIPE. The precipitate was filtered off and dried, yielding 0.48 g of a-phenyi-1-
[4-[[[4'-{triflucromethyl){ 1, 1'-biphenyl}-2-yl]carbonyllamino]phenyi]}-4-
piperidineacetic acid (intermediate 26) (mp. 196°C).

b) Ethylbromide (1.2 equivalent, 0.00010 mol) was added to a mixiure of
intermediate (26) (0.000084 mo) in DMF (5 ml) and Cs,CO4 (0.00018 mol) and
the reaction mixture was stirred for 3 hours at 70°C. The solvent was
evaporated. The residue was partitioned between water and DCM. The
extract's solvent was evaporated. The 6r§asidue was purified by HPLC (Waters
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column, with Xterra MS C18; eluent: [(0.5% NH4OAc in HyO)/CH3CN
90/10)//CH3CN (0 min) 85/15, (10 min) 10/90, (16 min) 0/100, (18.10-20.00
min) 85/15). The product fractions were coilected and the organic solvent was
evaporated. The aqueous concentrates were exiracted and the extract's solvent
was evaporated, yielding compound (243).

Example B.26 -
Acetyl chloride (0.0007 mol) was added to resin (XI) (0.00011 mol} in DCM

(4 ml). N,N-dimethyl-4-pyridinamine (0.00011 mol) was added. N, N-diisopropyi-
ethylamine (0.0011 mol) was added and the reaction mixture was shaken
overnight at room temperature. The mixture was filtered and the filter residue
was washed with DCM, methanol, DCM, methanol, CHDCM2Ci2, methanol,
and DCM. TFA/TIS/CH,Cl, (49/2/49) (4 ml) was added and the mixture was
shaken for 2 hours at room temperature. The mixture was filtered, More
TFA/TIS/CH:Cl, (49/2/49) (2 ml) was added and the mixture was shaken for

15 minutes, then filtered and the filter residue was washed with DCM (2 mi).
The filtrates were blown dry under nitrogen. The residue was purified by HPLC
over Purospher Star RP-18 (20 g, 5 um; eluent: ((0.5% NH4OAc in
H0)CH3CN 90/10)/CH450OH/CHZCN (0 min) 75/25/0, (10.00 min) 0/50/50,
(16.00 min) 0/0/100, (18.10-20 min) 75/25/0). The desired fractions were
collected and the organic soivent was evaporated. The aqueous concentrate
was extracted and the extract's solvent was evaporated, yielding 0.001 g of
compound (253). '

Example B.27
Methanol (0.5 ml) was added to resin (XlI) (0.0002 mol) in DCM (4 ml).

N, N-dimethyi-4-pyridinamine (0.0002 mol) was added. DIPEA (0.002 mol} was
added and the reaction mixture was shaken for 18 hours at room temperature.
The mixture was filtered and the filter residue was washed with DCM (3 x),
methanol (3 x), DCM (3 x), methanol {3 x), DCM (3 x), methanol (3 x), DCM (3
X). TFA/TIS/CHLClp (49/2/49) (4 ml) was added and the mixture was shaken for
2 hours at room temperature. The mixture was filtered, More TFA/TIS/CH,Cl,
(49/2/49) (2 ml) was added and the mixture was shaken for 15 minutes, then
fittered and the filter residue was washed with DCM (2 mi). The filtrates were
blown dry under nitrogen. The residue was purified by HPLC over Purospher
Star RP-18 (20 g, 5 ym; eluent: ({0.5% NH4OAc in HyO)/CH4CN
90/10)/CHaOH/CH3CN (0 min) 75/25/0, (10.00 min) 0/50/50, (16.00 min)
0/0/100, (18.10-20 min) 75/25/0). The desired fractions were collected and the
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organic solvent was evaporated. The agqueous concentrate was extracted and
the extract's solvent was evaporated, yielding 0.002 g of compound (251).

Example B.28
5 A mixture of intermediate (31) (0.0006 mol), ethylamine hydrochloride

{0.0015 mol), EDC! (0.0007 mol), HOBT (0.0007 mol) and triethylamine
{0.0015 mol) in DCM (10 mi) was stirred at room temperature overnight. Water
was added. The mixture was extracted with DCM. The organic layer was
separated, dried, filtered, and the solvent was evaporated. The residue was

10  purified by column chromatography over kromasil (eluent : DCM). The pure
fractions were collected and the solvent was evaporated, yielding 0.034 g of
compound (276).

Example B.29
15 A mixture of intermediate (29} (0.0045 mol), 3-thienyl boronic acid {0.036 mol),

PdCl2(PPhg), (0.0009 mol) and NayCO3 (0.072 mol) in dioxane (50 ml) was
stirred and refluxed for 30 minutes. Water was added. The mixture was
extracted with ethyl acetate. The organic layer was separated, dried, fitered,
and the solvent was evaporated. The residue was purified by column
20 chromatography over silica gel (eluent : DCM/ethyl acetate 90/10). The pure
fractions were collected and the solvent was evaporated, yielding compound
(267) (mp. 150°C).
Example B.30
A mixture of intermediate (29) (0.0025 mol), 3-pyridinyl boronic acid (0.02 mol},
25  PdCl{PPhs), (0.005 mol) and Na,CO3 (0.04 mol) in dioxane (30ml) was stirred
and refluxed for 3 hours. Water was added. The mixture was exiracted with
ethyl acetate. The organic layer was separated, dried, filtered, and the solvent
was evaporated. The residue was purified by column chromatography over
silica gel (eluent : CH,Clo/CH3CH/NH,OH 87/3/0.1), yielding compound (270)
30  (mp. 194°C).
Tabte F-1 lists the polyarylcarboxamide compounds of the present invention,
together with their detailed formulae, that were prepared according to one of
the above examples B.1 to B.20. In this table, the abbreviation *.CoHF30, *
stands for the trifluoroacetate salt, *.CaHgO" stands for the 2-propanociate salt,
35 and ".CH,0" stands for the methanolate salt of the said compound.
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[a]D = +15.76° (¢ = 25.70 mg/5 ml in Co. No. 266; Ex. B.24
CH;0H)
H
~T oy
N\) | N(\N .
o
of o~
Co. No. 267; Ex, B.29;mp. 150°C Co. No. 268; Ex. B.9; mp. 114°C
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Co. No. 275; Ex. B28 Co. No. 276; Ex. B.28

C. Pharmacological examples.

C.1. Quantification of the secretion of ApoB.

HepG2 celis were cultured in 24-well plates in Minimal Essential Medium Rega
3 containing 10 % fetal caif serum. Rega 3 has the following composition: CaCl;
(264 pg/mi), KCI (400 pg/ml), MgS0,.7H,0 (200 pg/ml), NaCl (6800 yg/mi),
NaHCO; (850 ug/ml), NaH,PO4.H,0 (158 pg/mi), D-glucose (1 000 pg/ml),
phenol red (10 ug/mi), L-alanine (8.9 pg/mi}, L-arginine HCI (12 ug/ml},
L-asparagine.Hz0 (15 pg/ml), L-aspartic acid (13.3 pg/ml}, L-cystine (24 ug/mi),
L-glutamic acid {14.7 pg/mi), glycine (7.5 pg/ml}, L-histidine.HCI .H;0

(42 ug/mi}, L-isoleucine (52 pg/ml), L-leucine {52 pg/ml), L-lysine. HCI (72.5
#g/mi), L-methionine (15 pg/mi}, L-phenytalanine (32 ug/mi), L-proline (11.5
p#g/mi}, L-serine (10.5 pg/ml), L-threonine (48 pg/mi), L-iryptophan (10 pg/mi),
L-tyrosine (36 ug/ml), L-valine (46 yg/mi), D-Ca pantothenate (1 pg/fmi), choline
chloride (1 pyg/mi), folic acid (1 ug/mi), 1-enositol (2 pg/mi), nicotinamide

39




1828
1908
1987
2057
213>

. 118 1837. 666
. 193 1918. 143
. 136 2007. 096
. 323 2066. 106

7.523 214> 7.

10

15

20

1848. 505 1857. 312 1866. 698 1877. 386 1888 1896. 979
1926. 802 1936. 629 1947. 367 1957.047 1966. 999 1977. 783
201> 7.523 Co. No. pl C50 2026. 736 2038. 333 2046. 369

WO 02/20501 PCT/EP01/09926

{1 pa/ml), pyridoxal HC! (1 pg/ml), riboflavin (0.1 pg/ml) and thiamine HCI

(1 pg/mi).

At 70% confluency, the medium was changed and the test compound or carrier
(dimethyisulfoxide, 0.4 % final concentration) was added. After 24 hours of
incubation, the medium was transferred to Eppendorf tubes and cleared by
centrifugation. A sheep antibody directed against either apo B was added to the
supernatant and the mixture was kept at 8°C for 24 hours. Then, rabbit anti-
sheep antibody was added and the immune complex was allowed to precipitate
for 24 hours at 8°C. The immunoprecipitate was pelleted by centrifugation for
25 minutes at 1320 g and washed twice with a buffer containing 40 mM
4-morpholinepropanesulfonic acid, 40 mM NaH2PQ4, 100 mM NafF, 0.2 mM
dithiothreitol, 5 mM ethylenediamine tetraacetic acid, 5 mM ethylenebis
(oxyethylenenitrilo) tetraacetic acid, 1 % Triton-X-100, 0.5 % sodium
deoxycholate, 0.1 % sodium dodecylsulphate, 0.2 4M leupeptin and 0.2 yM
phenylmethylsulphonylfluoride. Radioactivity in the pellet was quantified by
liquid scintillation counting.

Resulting ICgq values are enumerated in Table C.1 for a number of compounds
MNo. 1 to No. 123.

TABLE C.1

Co. No.| plCeg Co. No.| piCsq Co. No.| pICsg
1 8.103 18 6.687 35 5.523
2 6.974 19 6.578 36 7.523
3 7.591 20 6.005 37 7.507
4 5523 21 6.611 38 8.179
5 6.802 22 6.984 39 7.791
6 6.967 23 5.523 40 7.586
7 6.583 24 86.072 41 7.666
a 7.221 25 6.542 42 5.523
9 6.655 26 6.561 43 5.751
10 6.618 27 5.885 44 5.981
11 B.335 28 6.115 45 5523
12 6.636 29 5.523 46 6.336
13 7.523 30 6.782 47 6.702
14 5.523 31 5894 48 - 6.198
15 £.6588 32 5.621 49 6.627
16 7.077 33 5523 50 7.028
177 | e702 4 | 5809 | 51 | 7.163
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220> 7.523 221> 7.523 2227.716 2236.432 2246. 254 2257.17 2276. 727 2297. 409
2308. 31 231> 7.523 232> 7.523 233> 7.523 234> 7.523 PCTI PPO1 /09926 Co.

No. p1C 235> 7.523 2367. 663 237> 7.523 2387. 824 2397. 855 2407. 982 @4¥%R§&§
2428.133 243> 7.523 2456. 28 2466.762 247< 5.523 2487. 164 249< 5.523

2506. 632 2518, 016 2527.915 2536.887 2547.541 2558. 298 2567 821 2577. 857
2586. 856 25980477651

Co. No.| plCgy Co. No.{ piCgq Co. No.| plICsg
52 | 6.531 88 | 7.523 123 | 6.618
53 | 8.736 89 6.44 129 | 5557
54 | 8.103 90 | 7.851 130 | 6.444
55 | 7.523 91 | 8.061 131 6.38
56 | 7.523 92 | 7.199 132 | 7.209
57 | 8.121 93 | 7.141 133 | <5.523
58 | 7.523 94 | 7.356 134 | 7.185
58 | 7523 95 | 7.523 135 | 6.826
60 | 7.523 96 | 7.493 136 | 6.828
61 8.414 97 6.63 137 5.752
62 7.19 98 | 7.237 138 | 7.003
63 | 6.912 09 | 7.523 139 | 7.065
64 6.799 99 8.062 140 7.693
65 6.62 100 | 7.935 141 7.601
66 7.099 101 6.684 142 6.944
67 6.608 102 | 7.732 143 | 6.631
68 7.523 103 | 7.133 144 | 6685
69 8.051 104 8.1 145 | 6.732
70 | 7.523 105 | 7.043 146 [ 6.467
71 7.987 106 6.6 147 | 6542
72 | 7.523 107 | 6.535 148_| 7.219
73 | 8216 108 | 6.725 149 7.38
74 | 7.523 109 | 5.833 150 | 6.761
75 | 7.043 110 6.8 151 | 6213
76 | 7.286 111 | 6655 152 | 7.025
77 | 7523 112 | 6.363 153 | 5.809
78 | 7.488 143 | 6.938 154 | 5634
79 | 7.301 114 | 6078 156 | 6.915
80 | 6.448 115 | 5.766 157 | 697
81 | 6.749 116 | 6.414 158 | 7.671
g2 | 7.011 117 | 6.916 159 | 6973
83 | 7.364 118 | 6.895 160 | 7.489
84 7.1 119 | 6.757 161 | 7.162
85 | 6.888 | 120 | 6447 :22 ;:2;2
86 | 7.075 121 | 5676
87 | 8.688 122 | 6.383 164 7
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260> 7.523 2616. 129 2626. 253 2636. 555 2667.591 C. 2. MIP assay MIP activity
was neasured using an assay sinmlar to one described by J.R Wtterau and
D.B. Zilversmt in Chem stry and Physics of Lipids (1985) 38, 5 205- ﬁ In
order to prepare the donor and acceptor vesicles, the appropriate | élMﬁa‘?Zﬂﬂs
in chloroformwere put into a glass test tube and dried under a stream of
92 0 4 MAR 2008, ; 02/ 20501 PCTI EP01109926 nitrogen. Apduddifioefsont ai ni ng
15 MM Tris- HC (pH 7.5), 1 mMethylenedianine tetra-acetic acid,
NaCl, 0.02 % NaN3 (assay buffer) was added to the dried |ipid. The mxture
was vortexed|sh. b e1i3|(3/50 and the licplns VRCE) then al ljgwado.| q3|cgbyqrate for 20
m nutes on i ¢e, VaSI_Cl.es|were the r dlby bath i ¢atl 5 (using a
Branson 2200 Hm? €le \74§‘S oom t er ggg 'ma.'%u. at m)‘tégg ||?{u5?6\_. But yl at ed
hydr oxyt ol uehel®asl 7dbulied in al RO ebi3a prepar ati 888 Ht7-863 goncentrati on
of 0.1% Thejligr d iv.essier assay2od Xt wssgcont ai ned denof > 7\eesijcl es (40
nnmol e phosphat Ic ne, 7.5 1 iolipin an Y e % gl ycerol
tr i [1-'40 eqééya{ e;%—;%]ag:e cept or \ctoz.ssu £S \,_4) nnol p..%gg ?f%gal e¢hol i ne) 10
and 5 ng bovin¥4ser dBB8l bumi n i n_&98 ot £1%ol une of 6289 | 7855 1.5 m
m crocentrif igers tjubeszdlest conporords| weses added di ss@rbvbdf 9az
di met hyl sul f px (Q. ofinal {C eht ipn). Afte m eg of
pre-i ncubat i rmhqflt %‘;%% he rean??;ér:r vi@; art ed by ??ﬁ f‘é"?teun of MIP in
100 111 of aldil ys®E83pliffer. Th2%% ehd9%8n|was st opBsRl hyB 13 additi on of
400 pl diethyl &8 nodl4egl | 15 ( DEAFR1G®2| adbul ose ( Sephéikiek) 7pR®8-equi | i br at ed
in 15 MM Tris-Hg (RHgZ. b)), 1 qﬁV@p{ hyl-enedl am ne {ebka- acgbgc|acid and

5 L . : NATA . ) :
O.OZANaNS(L.fBO\é !mg[égévlune) gu,vvasalxa,e %E I m nutes and

centrifuged fof 5 at 3H88d! in an Eppehd Eentrifuge (40

to pellet the IBAE- F4%Holind dohoP1¥elst €68%| An al | qedt Ot 5682 super nat ant
con'éai (r;i ggl E:Bfa@gc;agh@e i potson”rszao V\ﬁ$5@t.l{]t ed ?ldzai_he [71%a) 4 c?unt S vve[e
Vestcl o, - Rebul g 20| val ues [ete il od i n Fable EooPo some of ¢ he
above- referpetfic mﬁéﬁ%d: TABLE &€1® |cd:32R0! p) ¢ 17/ 862 | 6632

185 | 7.312 217 5.57 251 8.016

186 | 6.698 218 | >7.523 252 | 7.915

187 | 7.386 219 | 7.105 253 | 6.887

188 8 220 | >7.523 254 | 7.541

189 | 6.979 221 | >7.523 255 | 8.298

190 | 8.193 222 | 7716 256 | 7.821

191 8.143 223 | 6.432 257 | 7.857

192 | 6.802 224 | 6254 258 | 6.856

193 | 6.629 225 7.17 259 | 6.377

194 | 7.367 227 | 6.727 260 | >7.523

195 | 7.047 229 | 7.409 261 6.129

196 | 6.999 230 | 831 262 | 6.253

197 | 7.783 231 |>7.523 263 | 6.555

198 | 7.136 232 | >7.523 266 | 7.591

200 | 7.096 233 | >7.523

201 | >7.523 234 | >7.523

C.2. MTP assay
MTP activity was measured using an assay similar to one described by J.R.
Wetterau and D.B. Zilversmit in Chemistry and FPhysics of Lipids (1985) 38,

5 205-222. In order to prepare the donor and acceptor vesicles, the appropriate

lipids in chloroform were put into a glass test tube and dried under a stream of
92
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nitrogen. A buffer containing 15 mM Tris-HCI (pH 7.5), 1 mM ethylenediamine
tetra~acetic acid, 40 mM NaCl, 0.02 % NaN; (assay buffer) was added to the
dried lipid. The mixture was vortexed.briefly and the lipids were then allowed to
hydrate for 20 minutes on ice. Vesicles were then prepared by bath sonication
{(using a Branson 2200 device) at room temperature for at most 15 minutes.
Butylated hydroxytoluene was included in all vesicle preparations at a
concentration of 0.1%. The lipid transfer assay mixture contained donor
vesicles (40 nmole phosphatidylcholine, 7.5 mole % cardiolipin and 0.25 mole
% giycerol tri [1-'*C}-oleate), acceptor vesicles (240 nmol phosphatidylcholine)
and 5 mg bovine serum albumin in a total volume of 675 ulina 1.5 mi
microcentrifuge tube. Test compounds were added dissolved in
dimethylsulfoxide (0.13 % final concentration). After 5 minutes of pre-incubation
at 37°C, the reaction was started by the addition of MTP in 100 21 of a dialysis
butfer. The reaction was stopped by the addition of 400 u! diethylaminoalkyl
(DEAE)-52 cellulose (Sephadex) pre-equilibrated in 15 mM Tris-HCI (pH 7.5), 1
mM ethylenediamine tetra-acetic acid and 0.02% NaN3 {1:1 volume/volume).
The mixture was agitated for 4 minutes and centrifuged for 2 minutes at
maximum speed in an Eppendorf centrifuge (4°C} to pellet the DEAE-52-bound
donor vesicles. An aliquot of the supernatant containing the acceptor liposomes
was counted and the ["*C]-counts were used to calculate the percent
triglyceride transter from donor to acceptor vesicles.

Resulting ICsq values are enumerated in Table C.2 for some of the above-

referred compounds.
TABLEC.2

Co. No.| piCgq Co. No.| pliCsq Co. No. | plCqy

7.864 54 8.269 203 8.682

7.735 55 8.37 222 8.075

1
3

6 6.703 57 8.163 229 7.279
7 6.44 58 7.799 230 B.439

10 < 5.523 60 8.082 232 7.602

11 8.136 61 8.32 239 8.703

16 6.682 62 7.98 241 7.985

39 7.922 75 8.077 242 7.94

40 8.344 87 B.495 264 7.497

41 8.063 189 8.334 265 8.25
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the N-oxides, the pharmaceutically acceptable addition salts and the

stereochemcaliy isoneric forns thereof, wherein - Z, is selected from
(CH2)" wherein nis 1 to 3, CH2CH2O and OCH2CH2; 10 - Z2 is (CH2)r"
wherein mis 1 or 2; - X, represents O CH2, CO NH, CH20, OCH2, CH2S,

SCH2 or .a direct bond; - X2 and X3 are each independently seleﬁted from
CH, N and a sp2 carbon atom Rl is hydrogen or C, -4alkyl; 15 - f MAR 0G4
aromatic ring selected from phenyl, naphthal enyl, pyridinyl, pyra2|nyl,
pyri m di nyl, Szridazinyl, triazinyl, triazolyl, imdazolyl, pyrazolyl,

- - thiazolyl, i olyl, oxazolyl, pyrrolyl, furanyi and thienyl,
optionally substituted with one or two R3 substituents; - Ar2 is an
aromatic ring thad gny! . pyridinyl, 20
pyrazi nyl , t % calrtgorxg@racﬁeg:%ﬂ r?wdyafﬁ?l azi ﬁ{/] triazolyl, imdazolyl,
pyrazol yl , thlazolyl i sot hi azol yl, oxazol yl, yrronI furanyl and

thienyl, aptionally substi tuted vm'th one, two or
each R2 and R3 is independently sel ectg
hal o and trifluoronmethyl; 25 -Z;each
dal kyl, Cy_dal kyl oxy Lhalg ~hydro cyano, @i)ro Cl-4
al kylthio or poly haloCl-ca |~ am 3 hd '

di (C, _4al k%/I)am' no; pl and p2 &e each 0 to 2; @3}js0to3 ; 30 - X1 and R4
taken together with the aromatic rings Art and Ar 2 to which they are
attached may tmmo%dfewﬁé BAlarhrabbutiolly &coblay@izeiién hiigualipe 94 0 4 VAR 2005
2. Arepresents a C -sal kanediy su st; ed with one or two groups

sel ect ed froﬁ?%ﬂ%hem'ﬁ@tyé?%’éﬁ%?l O’H?ﬁ)‘h%f?o &g‘ﬁfﬁ'%al kyl: or when X3 is CH A
may al so repr ezemse@cwﬁfr@gm@tmrémmtsnttm:Be(dHMFﬂd@ aytPegentz; C, ., oal kyl ,
aryl, heteroar oual kyl eteroaryl C, -, oal kyl or C3.10cycl oal kyl ;
B represerJtPs hyéﬁt?g@ﬁ%/ r%ﬂl"k’¥1 Orrz‘a)'lr‘yl or heteroarg each optionally
substituted vutmeepyeamp @eﬂ:l&ctc&t M, PR IQS Ha GHinD, SGiz PR dicset Bty | oxy,

A oy oat kA ard Bl i QRO fom, CPRRIna £3p2REY 1 L1 O

C, .,oal koxycar b m noc
di (C7-, oal kyl )amcnmxcar bonyl ; aryl C, -sal kyl; het eroaryl Cl. 10al kyl ;

%,—- I? substituents:
A kYT - 4al kyl oxy,

C3. ocycl oal kyl 5 H)én%l RGr C??Al yl C3. sal kenyl C3- 6al kynyl NR6R7; or
O?B R6 and R7 eac ge endent 'y represent XOL ogen laI kyl, aryl or
15 - Arlisan aromahc ring selected from phenyl, naphthalenyl, pyrld?n

pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, triazolyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, pyrrolyl, furanyl and thienyl, optionally
substituted with one or two Bj substituents;
- A is an aromatic ring selected from phenyl, naphthalenyl, pyridinyl,
20 pyrazinyl, pyrimidinyl, pyridaziny!, triazinyi, triazolyl, imidazolyl, pyrazolyl,
> thiazolyl, isothiazolyl, oxazolyl, pyrrotyl, furany! and thienyl, optionally
substituted with one, two or three R4 substituents;
. each R, and R, is independently selected from Cqalkyl, Cs.aalkyloxy, halo
and triflucromethyl;

25 - each R,is independently selected from C1.qalkyl, Cy.salkyloxy, halo, hydroxy,
mercapto, cyano, nitro, Cy_salkylthio or polyhatoC1-salkyl, aming,
C.salkylamino and di{Cs..alkyl)amino;

. p'andp®are eachOto2;
- plis0103;
30 . X, and R4 taken together with the aromatic rings Ar! and Ar? to which they

are attached may form a fluoren-1-y! or a fluoren-4-yl group;
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het eroaryl each optionally substituted with a group selected from hal o,
cyano, C, -4alkyloxy, amno, C, .,flalkylamno, di(C, -, oalkyl)am no,
Cl.,oacyl, Ci1.,oalkylthio, C, .,oalkylam nocarbonyl and 0 4 MAR 2005
di (C, ., oal kyl )am nocarbonyl; "ary]C, ., oal kyl, heteroaryl C, ., oal kyl,

C3., ocycl oal kyl, C7_, Opol ycycl oal kyl, pol yhal oC, -fi al kyl, C3-8al kenyl,

C3-sal kynyl, fused benzo-Cs. scycl oal kyl.. .and.., wher ei aken _

t oget he)r/ \)//vith t é%?%%*‘gé%a?@%ﬁ%d&'?%k‘?%w‘%“ﬂw gpeeOFté”{% tggglﬁ%}%r@%# orma C4.8
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according to claim1 with the proxiso at. .

4 -trifl gor on'et?ﬁ‘]lnpbpbﬁﬁ{@lﬁmdgg&%bﬁwigané{%'ac 108CYl, C1-so8lkylthio,

54§4]§|4f | uor ﬁaioalgaxgee:tolmhzBem%ylbwfqaelt@pgmnd] - yl)-phenyl]-am de,
-tiifluorone - bi phenyl - 2-.carboxyl i cl ICroalicvl:
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4' -tiifluoroneth eny
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enyl - 2- boxylic ac . : .
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-y1) - pheny! | - aramiE;, @ik, exedrtstgit.. . Alkyl) O Ao A3 pdRalyciyzikyly | car boxani i de
conpounds accor di to claiml_, w . _the . proviso_that rl ,and Art
are phenyl, X2 %Or{%eé)"sgl}(ngE&flk%n%’E 1':(1:’(ﬂ§|5}(f"”yiIoi g‘?de?%‘hh% C%"%’M ELlng
( CH2) wher ei n i nwheed. Rgdnd B; lakendiogeitier hydimthe riRroges afgm o waish they aiee 0, R4 is
CF, and Ais ClyGalkanediyl SUbShiiubefleittddoRNesyh, then B cannot
represent net h)j/?f : phgﬁﬁ%, bér(lk(%Rf'a\/\heur e%n eRg é:E%Il R7_independent|y represent
H trifluoroetRyreptssedtsanbgiyl@vlicanaiereny GRS a8l hSRSIlehihg| . 4.
ml yarA yl car 301%% s@i@ﬂﬂﬁ@ﬁr@fﬁ%?{%@éﬂb&ﬁtr&,Q:&Jai&j;lﬁziyl, amﬁd&%.h'b@lml’aﬁﬂmtﬁo t hat ,

en Art an r ar enyl ; ' an . e N S.. " efein nis 2;
Z2 is (CH .)rn r‘é"fei'ﬂﬁ)ﬁm'éo'ﬁ‘*’ ,C%'r g1.3331@Fw%ﬁqm%ﬁ&m:&o@r%%nyr’?nc{)| is 0; p2
is 0 01-p2 is ididhddind)amsnaaleeyedniC oG- rkgy)Cqhdatdyb 2aad '
trifluorornethy}; }.sopr tri u r hyl w.th p3 being |,; and
Ais a Cl_6al ka%%’(ﬂ?%‘da lle%t«;?p{%ﬁg\[ég(a%& ITﬁJyhsg%%ﬁEﬁ}’tr%éfa\gﬁkﬂhsubsti tuted aryl
or 5-nmenber ed Hessaitkyaylybr fusedberBocGrarycioe¥pr esent . a Cl- 10al ky] ; phenyl, :
NR6R7 wher-ein R(, and R7 independently represent H, Cl_Eal kyl: phenyl, 5
or 6 menb%r ?d het er oarojnatic oBti onal | y Sl.fb.St 5 tu efi' W th Cl_4al kyl ,

2. olyarylcarboxamide compounds according to claim | with the proviso that
4‘—triﬂuoromethy]—bip]‘:eny]-2~cérboxy]ic acid [4-(4-(4-fluoro-alpha-acetyl-benzyl)-piperazin-1-
yh-phenyl}-amide,
4'-trifluoromethyl-biphenyl-2-carboxylic acid [4-{4-(alpha-benzoyl-benzyl)-piperazin-]-yi)-
phenyi]—amide, |
4'-trifluoromethyl-biphenyl-2-carbox ylic acid [4-(4-{alpha-(methox ycarbonyl)-benzyl)-
piperazin-1-yl)-phenylj-amide,
4'-rifluoromethyl-biphenyl-2-carbox yhc acid [4-(4-(aipha-({2,2.2-trifluoroethyl)-
aminocarbonyl)-benzyl)-piperazin-1-yl)-phenyl}-amide, and
4'-wifluoromethyl-biphenyl-2-carboxyiic acid [4-(4-(alpha-((pyridin-2-yl-methyl)-
aminocarbonyl)-benzyl)-piperazin-1-yl}-phenylj-amide,

are excluded.
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alyl C .- Ual kyl, heteroaryl C _{al kyl, cyano, polyllaloCl 6al kyl or ORB
wherein RS is Cl.6al kyl, .phenyl, 5 or 6 nmermbered. heteroaromatbi
optionally substituted with a Cl_4al kyl, arylCl_6al kyl, MAR 2005
hereroary] G . (, al kyf, cyano or pol yl'ial od _6al kyl .- 5, Potyaryl carboxami de
conmpounds. according to any of clainms 1-4, wherein ZI, Z2, X2 and X3 taken

toget ger ﬁ&émaﬁcﬁba&am%ﬂhkbﬁﬁ Sﬁhdﬁt:@dx@%érQb%m”@ ! \QQHYI%MIOQ%QﬁXtaﬁlﬁH:ﬂ&r 2ud A2
conmpounds a of

Ing to _an reLn. ﬁ-l X2 and
t aken t ogEt HEENYr 2B 7‘]519%‘15@? r?e ‘6§Cﬁﬂbé*r'2§t‘?'ﬁé’ ‘@?o% ﬁlnl‘*’"‘?’%”‘dﬂdﬁ?éﬁm‘s a
: \mgfel z d;gédaf %Mj Ry #a%?g %gﬂa%iﬁi ﬁO%?gwggﬁs @ECdA nsgc alﬁﬁrYeriﬁﬁlt st’it:b]?[:ltg'&rc%wr;gb]ni@nylz
chi or o orhep & ¢WgE yaPresenl FEDY é’é“e*f‘ﬂn]\%bgbé{“ﬂe gsﬁ&ﬁ?& ‘Wd%ﬁ"ﬂ%&‘ ”‘“'B@“C”IH
conpound REREFEEIANA r0- ﬁwa;,fltp;ynsulnalom Wikerdin, RANI@AhY1. an i nter medi at e
phenyl ene am ne having thé ormula (1) 0 z2"~', JL X xr (R)P e Z1 1~ _

96 0 4 MAR 2005 wherein Z1, Z2, X2, X3r Pl, R , R2 , A and B are as
defi ndd iRolyaymaktzo xab)ide r:tssmpmﬂ)m@amlém:\m chim ipenltlye{?eylw@awbébt@ilwlt,ena‘tr‘ angAr?

hal i de- h%‘{éﬁ}ﬂ%hexa%kg‘& a6 N, Z) 11 R@wﬁﬁ@nﬁ?’ﬂi#QS)(Clyl}er\ﬁFxé?e%% i, X, isa

Ar 2, ‘g eas "I'n formla i s sel ectéed
from hydr sept hped: R 5, Hiwl 40; P‘eésqmd?‘résr‘éﬁétlﬂdﬁbq"ﬁ%\?‘i f198] Gertlkyhdalopyd

- opti onal lyifiuRrdREnpr; Q@ei@q:&p?cﬁp)@oﬁHlﬁ@%@ethﬁﬁ\@nh Pheemal 1d apd @CRSSC Kadkdnesiy)
optional | Qnprisin a .co

o oo S ebad S SRt SR PRI S R {ob e’ or e
thereof. B ca%mneg%ﬁufa(ﬂ, pratparphagy laNB@Ry arhyekaa Rigoxe R d@depampe oty represent H,

accor di ng-t cl ai r.&hn :

ot or mearat6 RAPR Y re S Papidedt %?“3‘?{323%54?&25“29 aIBRER g o YRS RS )
X, X2, parylGpRe ﬂbﬂ; hmcloaw:z 3R], CY R, 1313331&@6-\1@4 af or @R sa¥tarmecRs 1s C).galkyl

' phenyl, 5 or 6 membered. heteroaromatic optionally substituted with a Cy alkyl, arylCy_galkyl,

heteroarylC_galkyl, cyano or polyhaloC,_galkyl.

5. Polvandcarboxamide compounds according to any of claims 1-4, wherein 7, Z,, Xz

and Xztaken together form a six-memiered helerocycle.

6. Polyarylcarboxamide compounds accorging toany — of claims 1-5, wherein
Z1, Z2, Xz and Xataken logether form a piperidine or piperazine group and X;

is a direct bond.

7. Po!yawicarboxémide compounds according to any of claims 110 6, wherein
~ Rz and A3 are each hydrogen and R, is hydrogen, iriflucromethyl, chioro or
 tert-butyl. - '

8. A process for preparing a polyarylcarboxamide compound according to any
of claimsa 1to 7, wherein an intermsdizis phenylane amine having the

formula {11

o Z, |
A x> (Ro)p?
B ~A” °\Z -
1
NH,
)

96



in formula (1) and X3 is nitrogen, is reacted with a reactant having the
formula (V) A 10 (V) wherein A and B are as defined in formula (1) and Y2
is selected fromhalo, tosyloxy , nesyloxy, naphtylsulfonyloxy, or
-A-Y2 is R5COR5, wherein Rs and R S are such that the radical R §GHRR Al
enconpassed by the definition 97 0 4 MAR 2045 of Ain formula (1), in at

| east - one lreac'whlemd %ezg 30Ky eNtR. ARt , epirdomatd as detinelien nmaslar(geisg}‘ a';) | east
one suit e nucl eop C su st ion .ac t.or r i tabl e base,
the sai d? roceéeéilcfe@r"f{?eef* SWQPTVCEB'HIW }“élfcﬁd'a"g@%%ﬁrmﬁ%@ conpound of
formula (1) into an addltlon salt thereqf, and/or preparing

stereochem cally isoneric forns thereofb—&(m)pprocess for preparing a

pol yaryl car boxam de conpound accordin 0 any of clains 1 to 7, wherein an
i nternedi ate having the fornula 42\ 1A~ Z1 ~~ J~ Nu JI Ry AD, ( wherein

Z,, 22, X, X2, X3, pl, p, p3, ', Wie, R , R, As, R4 and A are as
defined in fornmula (1) and Y3¥%S s ted fromhal o and hydroxy, is reacted
with a reactant of the fornula BH, rein Bis NRSR7 or ORB and R3 , R7

and Rs are as defined in fornmula (1), {foipéat | east one reaction-inert
solvent and optionally in the presence of at |east one suitable coupling
reagent and/or a suitable base, the sallil process further optionally
conpri sing con )] r eyl t o salt

"~ thereof, and/oyﬁﬁﬁﬂﬁg 9?”p eoch %ﬁgﬁa agf%éhaimfg?ﬁnn@ggh%?e%f 11.
process for pr epéﬁieﬁfgdéforib‘wiﬁ?mwéﬁ‘@&(ahﬁ"dl%ﬂseéﬁ%tﬁmﬂma&@&séivﬁg‘ a8l any of

clai'ms 1150 7( Wf&)%ﬂ&iany?ﬁ%hé%ré&bhé@@i@s@@gle‘ﬁé@,éﬁhﬂ sé\d';ﬁoébsgﬁ‘@%rsw table for
a Mchael addition reaction, wherein an internedj ate Kglﬂt t he formJIa

(R3)p2 (R4)P3 98 %"%%@@@WW@F‘HQZ,CP”??U”%“ fogpula 2re, R , R,
A3 and R4 are as =detibmesl tharebabdlionpreph)indistdre¥dhérBicalt isogedy for@s r eact ed
wth a reactant ?ﬁeréé}e formula (Val)

A

9. A process for preparing a poiyarylcarboxamide compound according to any
of claims 1 to 7-wherein X3 is nitrogen, wherein an intermediate having the

(Ralp:
v \ R
e /’*@g
2 (Ra)p2

5 . (V)
wherein Zy, Z2 , X., Xz, p1, pz, ps, Ar‘, Arz, R+, Az, As and R, are as defined

in formula (i} anag X3 is nitrogen, is reacted with a reactant having the

formuia (IV)

formula (V)

O
B)k A/YZ

10 (V)
wherein A and B are as defined in formula (I} and Y is selected from halo,
tosyloxy, mesyloxy, naphtylsulfonyloxy, or -A-Y,is R'sCORs, wherein R and

R’s are such that the radical R’sCHR;s is encompassed by the definition
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"Y4' 20 12. (R4)p3 (VIII) 5 wherein X1, p', p2, p3, Ar', Ar2, R , R, R3
and R4 are as defined in formula (1) and Y5 is selected fromhalo, B(OH) 2,
al kyl boronates and cyclic analogues thereof, is reacted with a refdt¥dki 2005
having the formula (1X) 0 Z., X NH Z (IX). 10 wherein Zlr Z2 6 X3, A and
13 are as defi fldin larpeaiiia af lepst qng rgectiogdagr et 8ag PP her t sol vent
and opti OHS} ! yiniiHeF)Ft%eﬁé@&%%sﬂbﬁi&.ui{a‘@&sﬁuc@m@hﬁé @uﬂi’s@tizdti@ﬁ actiet@l fcouEI i ng
reagent and/or at | east e sujtable i gand, t sgi rocess urt her
optional ly conﬁ?‘?’giﬁﬁ“'@@%ﬁeiWﬁsé'dc‘aﬁb?fgﬂﬂg%‘?r C’Pﬁ?’ﬁﬂ?’ﬁo Pt o an

addi tion salt theweedha comboundpt Ep@Uuiany iniseraiditibe skit tlergofj zaiar i ¢ forms 15
thereof. (VII) V\/nereitn B Ls asudefi nredf in {orr I la (1), and Y4 and Y' 4 are
such that the PPRE[MGYCIEFLTH L™ WACNE"S g"@%@&%&ssed by the definition of A.
in formula (1), in at |least one reaction -inert solvent, the said process
further op{4on 1S I ; %ﬂ I 1) into an
addi tion Scii 't /?htér{:ggfm?ghe?/ag?g %:ﬁgﬁgﬁdﬁ%xg%%eoc emg?:glt:?{/rgmlgg%%%’gi c forns
thereof. A prodeisms dro gruhelpingg integoedaleyiasiBo @8 conpound accordi ng
to any of clains 1 to 7, wherein an internediate having the fornula (VII1I)

99 0 4 MAR 2005 | 3. Anprocess %or preparing a pol yar@%ﬂboxam’ de conpound
according to any of glains >, Whergin an in%;aj iafe)Miavi ng t he
1

formula (X) ya ,(2)P A 4) p3 (
3 A \Z 8
1
I
a (Rs)p?
(Vi)

wherein Z1, Za , X1, X2, Xa, p', p&, p°, AT, AP, Ry, Ry, Ra, Rsand A are as
defined in formula {1) and Y; is selected from hato and hydroxy, is reacted
with a reactant of the formula BH, wherein B is NRgR; or ORgand Rg , R—;_and
R, are as defined in formula (1}, in at least one reaction-inen sclvent and
optionally in the presence of at least one suitable coupling reagent and/or a
suitable base,the said process further optionally comprising converting a
compound of formula (1) into an addition salt thereot, and/or preparing

stereochemically isomeric forms thereof.

11.7 A process for preparing a polyaryicarboxamide compound according to any
of claime 1 to 7 wherein Xsis nitrogen and wherein A is a group suitabie

tor a Michael addition reaction, wherein an intermediaie having the formula

/@'ma)pﬁ
/22 {Tz)p1 O X
B

H—Xs X N
o \ 7/ 1 @
& (g2

Iv)
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wherein p', p2, p3, Ar', Ar2, X,, R , R, R3 and R4 are as defined in
formula (1), is reacted with a reactant, having the formula (XlI) 22%4%?2005
CY7 ~Z, (XI) wherein Z1, Z2, X3, A and B are as defined in formnul ;
one of Y6 and Y7 is selected frombrono, iodo and trifl uoronethyl sulfon
ate and the other of _Y6 and Y7.is,selected fromtri(C _4al 'kylgl)g‘g-lﬁi n,
B(OH) 2, al kyl bowerei &s ZandoSechi oA dial g Rendiae a8 25 definegt injf 2 one
reaction-inert (sQhy R0k rRGeAPt iroadd Wit irdabrint BY & efteil0fviat | east one
transition netal coupling reagent and/or at |east one suitable ligand, the
said process further optionally conprigsing converting a conpound of
formula (F) into an addition salt the eof,Yand/or pr epari ng
stereochem cally isonmeric forns theped % A process for preparing a
pol yaryl car boxam de conpound according tjpo any of clains 1 to 7, wherein an
intermedi ate having the formula (XIl) 0 X¢+z2 3\ / Z (R3)p2 (XI1), 100 O
4 MAR 2005 wherein Z1, Z2, X2, X3, P, P2, *A', R , R, R3, Aand B are
as defined in formula (1) and Y8 is s&lscted from brono, iodo and
trifluoromethylsulfonate, 1is reacted her with an aryl boric acid having
the formul a ( RiwHersi) Bli¥ss d¢ficeRan RBmulB (1), &td {Xand Yapre sucbritidinhe3, Are and R4
are as defined in forr 8 f), or wth an aryl-tin reactant having the
formula (Xi11 B3deasn ArK-(R)p3 (XI1i b) wherein R3, R4, Ar2 and p3 are
as defi negoi n formula¥,))Y,in at | east one reaction-inert solvent and
th.l onal I.y 'n tishgnc%rm%ségdieb\_?‘fheadlefirlwiﬁgnsct)fP?E)efcntnrw Q?Il),tirlw gpleast one reaction
-inert solvent, the said process further optionally comprising converting a

compoung of formula (1) into an addition salt thereof, and/or preparing

stereochemically isomeric forms thereof.

12. A process for preparing a polyarylcarboxamide compound according to any
of claims 1 to 7, wherein an intermediate having the formula (V1)

Y, (Rajo? /J{R“)ps
N
K Q(Ra)pz

(VI}
5 wherein Xi, p', p% p°, Ar', A%, Ry , Rz, Ry and R, are as defined in formula
(I) and Ys is selected from halo, B{(OH)z, alkylboronates and cyclic
analogues thereof, is reacted with a reactant having the formuia (IX)

0 z
o xg 2\NH
B A7 3\2 e
1

{1X)

10 wherein Z, Zz, X3, A and B are as defined in formula (1), in at ieast one
reaction-inert solvent and optionally in the presence of at least one transition
metal coupling reagent and/or at least one suitable ligand, the said process
further optionally comprising converting a compound of formuta (1) into an
addition salt thereof, and/or preparing stereochiemically isomeric forms

15 thereof.
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metal coupling reagent and/or at |east one suitable ligand,, the said
process further optionally conprising converting a conpound of ];UO'{ IHUO‘J“)
into an addition salt thereof, and/or preparing or stereocherni ﬁy
isoneric fornms thereof. 15. A process for prepari ng a pol yaryl car boxam de

conpound accordi n froma

pol yaryl car bbka Ces@iﬂ%ﬂﬁﬁﬂ'”&@c%%rﬁcga@oo‘am 8\41% W{%réél%ﬁmg'%iaé

conprising in acdftieists stoeh wHeyadr ah rzdrmgdibteehdvirtg ibe fandld (K)a second step
reacting the resulting corresponding carboxylic acid with an am ne having
the fornmula HNR6R7 in at |east one reacti on-@,}u(@ﬂjwent and further
optionally conprising conV@rtl ng (Bhe'resul t conpound of formula (1)
wherein Bis NR6R7 into an %2 n salt Khereof, and/or preparing
stereochernically isomeric for hergof . [101 0 4 MAR 2005 16. Conpounds
of any of the fornmulae : O Z2 X -(R,)ps (R3)p2 "1-11"~\ A
(A3)p2 wherein: Z, is selected from (CH2) ereinnis 1to 3, CH2CH20 and
OCH2CH2; Z2 is (CH2)r1, wherein in ¥is 1 or @&,)p¢& represents 0, CH2, CO
NH, CH2O, OCH2, CH2S, SCH2 or a direct bond, X2 and X3 are each

i ndependent |y sel ected fromCH, N and )sp2 carbon atom R, is hydrogen or
Cl-4 alkyl; 102 0 4 MAR,2Q05 . ArlE is an_aromatic ring sel ected from phenyl,
napht hal enyl , pYereid Hylp P p&F &3 sk B phir i Rd s areRe Fediwed iy | . tri azi nyl ,
triazolyl, irnig éifﬂ.ﬂﬁdj is rBM(Et@EWhNIa readidtt BEAhY the fosatiBigrzol yl oxazol yl ,
pyrrolyl, furanyi thienyl, optionally substltuted with one or two R3
substituents;

(X

wherein Z,, Z5, X3, A and B are as defined in formula (1), one of Y and Y7 is
selected from bromo, iodo and triflucromethylsulfonate and the other of Yy
and Y; is selected from tri{C;.4alkyl) tin, B(OH}. , alkylboronates and cyclic
analogues thereof, in at least one reaction-inert salvent and optionally in the
presence of at least one transition metal coupling reagent and/or at least one
suitable ligand, the said process further optionally comprising converting a
compound of formuta (1) into an addition salt thereof, and/or preparing

stereochemically isomeric forms thereof.

14. A process for preparing a polyaryicarboxamide compound according to any
of ¢laims 1 to 7, wherein an intermediate having the formula (X!I)

O

A xe BN (Ro)p
~, O Y
)
Ry (Ry)p?

(X3,
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Ar2 is an aromatic ring selected from phenyl, naphthal enyl, pyridinyl,
pyrazinyl, pyrimdinyl, pyridazinyl, triazinyi, triazoiyl, imdazoiyi,
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, pyrrolyl, |uranyl m 005
thienyl, optionally substituted with one, two or three R4 substitu g

each R2 and R3 ependeqt | cked aIkonxy,
halo and tri fWh%F!?%tg P@ c,F%: %ﬁh? h? ‘nﬁ%be?ﬁdg ?Baésré?éég'?%dﬁpom 01.1.
al kyl , Cl1-4 al lopnholryl) ahellY@ is s¢lgeled irpm trfem@aipﬁ@an@ydn@romﬂthwssﬂfowezt

| kyl th i L
g.()clzl 4;&3[)2%{%%&@&1;1@%%?;»1 @%ngggﬁaﬁlﬂghw&%aﬁémgqto 3; X, and R4

taken together with the aromatic rlng E’Eé%_ggbd Ar2 to which they are
attached may forma fluoren-1-yl,g ej pﬁ group; - Arepresents a
Cl_6 al kanediyl optionally substl tDB d with one or two groups selected from
aryl, he.teroaryl and C3.10 cycl oal é]\ql oxygen; or a direct bond; B
represents hydrogen; C1.10al kyl ; or heteroaryl each opti onaIIy
substituted with a group sel ect ed fro ﬁ] } cyano, nitro, Cl-4alkyl oxy,

am no, C1.loal kyl am no, di (C1- loal kyl ;RA fif no, C1-10acyl, CL.10al kylthi o,

C, - 10al koxycar bangin pmr?m.an myaraas detradbphymugnd), di ¢€1an ary-tin

, oal kyl ) am nocar. het er oaryl C1. 10al kyl ;

3. 10cyci oal kyfea%%w%’y\”gq 1¥]& R ?(L){WE&B 6 al kenyl ; C3-6al kynyl; NR6R7; or
ORB; R6 and R7 each independently represent hydrogen, C -10al kyl, aryl or
het eroaryl each optionally substituted with a gr oup sel ected from hal o,
cyano, C-4al kyl oxy, am no, C, -10al kyl oal kyl ) am no,

C, _,Oacyl, Ci1-10al kylthio, CI1.10alky E%’dga)rpgonyl and

di (C 1oal kyl ) am nocar bonyl ; aryRy Sn 10a| kyl, heteroaryi d -, oal kyl,

C3. 10cycl oal kyi , opolycyC|oaIkyI ponhanCﬂ 6al kyl , C3. 8al kenyl,

C3- 8al kynyl fused benzo C5- 8cycl oal k Yk pand  wherein R6 and R7 taken

t oget her with the nitro enrzatomto WhICh theé) tta?hed nay forma 4 8
saturated het ePbERIN P Radicand P ree peppisesi eyle Balidjfeashpys

het eroaryl eache&i#bhaital écyvewéﬁd bistishenl inithdp@sergiecafat mbe@'tee@laﬁsrtm hal o,
cyano, nitro, Cl. 4a| k¥t Oal k6¥'| ) am no,

d
C,.10acyl, CL. M&APIEPPEH a%ﬂ”maaglr)k%‘ﬁ?ﬁqﬁB%ﬁP@%BA@FQa&H 'héSaia Db
di (Cl-, Oal Kyl )&mmﬁﬁﬁdwﬂmybomaﬂymtfdonle@a)hg)alcorﬂwum obfoyh@a. thﬁrabkayil

S ey ohon! K il 4 RELF VSR Pl YO BB el ke |

represent a ni thtalg@n atom substituted with hydrogen, d-i oaI kyI aryl,
hel eroaryl, arylC, -,o0alkyl , heteroarylCl. 10al kyl or C3-, vcycl oal kyl ;

15. A process for preparing a polyarylcarboxamide compound according to any
of claims 1 to«fwherein B is NRgRy, from a polyaryicarboxamide
compound according to claim 1 wherein B is ORs , comprising in a first step
hydrolyzing the latter and in & second siep reacting the resulting
corresponding carboxylic acid with an amine having the formula HNRgR; in
at least one reaction-inert solvent and further optionally comprising
converting the resuiting compound of formula (I} wherein B is NRgR7 into an
addition salt thereof, and/or preparing slereocchemically isormeric forms

thereoi.
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Y, and Y3 are each independently selected fromhydroxy and halo; Ys is
selected fromhalo, B(OH)2, alkylboronates and cyclic anal ogues thereof;
and Yfi and Ya are each independently sel ected from brono, i odo JahMAR 2005
trifluoromethylsul fonate, useful as internediates for the preparation of
pol yaryl car boxam de conpounds according to any of clains 1 to 7: 17. A
phar maceut i d&l €ompogidsi drni ehibeiigmtpeat | east one pharnmaceutical ly
acceptable carrier and a thebapeutl caé |y effective amount of a conpound
according to any of clains 1]to 7/;8'Zﬁ\Qonarylﬁgapoxanlde conmpound

according to any of clains o %3l or Icine. 19. A
pol yaryl car boxam de corrpouﬁd aéCor di g-to cl 16 for use in the
treatment of hyperlipidem a, obesity, 'type bet es, atheroscl erosis,

i schermi ¢ heart disease, peripheral vascul ar diSeastd cerebral vascul ar

di sease, hyperchol esterolem a, hypertriglyceridem a, pancreatitis or
coronary artery disease. 2p. A pharmacéltical corrposi tion according to
claim15, further conprising at |east one addit | i p| d-1 oweri ng agent.
0 4 MAR 2005 21. The pol yaryl car boxiiv de corrpo@r‘) ing to any of

claims 1 -7 for use in the }deatrre df afcordition sel ected from
hyper| i pi dem a, obesity, type Tt xdi eroscl erosis, ischemc heart
di sease, peripheral vascul digeas /cer*ebr ascul ar di sease,

hyper chol esterol emi a, hypert#iglyceri derfi a, PGS eatitis or coronary
artery disease 104 )

(Vi)

40

wherein:
Z, is selected from (CHz)n wherein nis 1 1o 3, CH,CH0 and OCHCHg;
- Zyis {CHg)m whereinmis 1 or 2;
- Xjrepresents O, CHz, CO, NH, CHz0O, OCHo, CH»2S, SCH; or a direct bond;
- X, and X5 are each independently selected tfrom CH, N and a sp2 carbon
atom;
- Ry is hydrogen or Ca.4 alkyl;
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- Ar'is an aromatic ring selected frem pheny!, naphthalenyl, pyridinyl,
pyrazinvl, pyrimidinyl, pyridazinyi, triazinyl, triazolyl, imicazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, pyrrolyl, furanyl and thieny!, optionally
substituted with one or two Hj substituents;

- A is an aromatic ring selected from phenyl, naphthalenyl, pyridinyt,
pyrazinyl, pyrimidinyl, pyridazinyi, triazinyl, triazolyl, imidazolyl, pyrazolyl,
thiazoly), isothiazotyl, oxazolyl, pyrrolyl, furanyl and thienyl, optionally
substituted with one, two or three R4 substituents;

- each R, and Rz is independently selecied from Ci.4 akkyl, Cy.s alkyloxy, halo

. and trifftuoromethyl,
- each R, is independently selected from C.. alkyl, C1.4 alkyloxy, halo,

hydroxy, mercapte, cyano, nitro, Cy.4 alkylthio or polyhaloCs.galkyl, amino,
Ch.saikyiamino and di{Cq.salkyl}amino;

- p'andpfare each0to 2;

- plis0to3;

- X and R, taken together with the aromatic rings Ar! and Ar? to which they
are attached may form a fluoren-1-yi or a fluoren-4-yt group;

- Arepresents a Cy.¢ alkanediyl optionally substituted with bne br two groups
selected from aryl, heteroaryl and Cs.49 Cycloalky!; oxygen; or a direct bond;

- B represents hydrogen; Cy.jpaikyl; aryl or heteroaryt each optionally

“substituted with a group selected from halo, cyano, nitro, C4alkyloxy,
amino, Cy.ipalkylamino, di{C-jealkyl}amino, Cy-rpacyl, C1.q0atkylthio,
C1.10atkoxycarbonyl, Cy.qoalkylaminocarbony! and di{C+.
walkyaminocarbonyl; arylCq.ipalkyl; heteroarylCi.qoalkyl; Ca.aoCycloalkyt,
polyhaloCq.salkyl; Cas atkenyl; Ca.salkynyl; NRsR7, or ORg;

- BRg and Ry each independenitly represent hydrogen, Cs.jealkyl, aryl or
heteroary! each optionally substituted with a group selected from haio,

" cyano, Cialtkyloxy, amino, Cq.yealkylamino, di{Cy.qpalkyl}amino, Ci.apacyl, .
C1.10alkylthio, C1.ypatkylaminocarbonyl and di{Cy.iealkyl)aminocarbonyt;
arviCyagaikyl, neteroaryiCy.palkyl, Ca.gtycloalicyi, Cr-iopolycycloalkyl,
polyhaloCq.galkyl, Cagalkenyl, Cs.ealkynyl, fused benzo-Cs.scycloalkyt, and
wherein Rg and R; taken together with the nitrogen atom 1o which they are
attached may form a Ca. saturated heterocyclic radical,

- PRgrepresents Cy.ipalkyl, aryl or heteroaryl each optionally substituted with a
group selected from halo, cyane, nitro, Cy.qalkyloxy, amino, Ci.qealkylamino,
di(C1.10alkyl)amine, Cs.1pacyl, Ciipalkyithio, C1.10alkylaminocarbony! and
di(Cs-reatkylyaminocarbonyt; arylC.ipatkyl; heteroarylC,.qpatkyl;
Caocycloalkyl; Cr.ia polycycioaikyl; polyhaloCs.galkyl; Ca.palkenyl;
Cagalkynyl; or fused benzo-Cs.g cycloalkyl;
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when X3 is CH, A may also represent a nitrogen atom substituted with
hydrogen, Ci.102lkyl, aryl, heteroaryl, arylC.10alkyl, heteroarylCy.qoalkyl or
Ca.jpcycloalkyl;

Y, and Y3 are each independenily selected from hydroxy and halo;

Ys is selected from halo, B(OH),, alkylboronates and cyclic analogues
thereof: and
Yeand Yg are each independently selected from bromo, iodo and

trifiuoromethyisulionaie,

useful as intermediates for the preparation of polyarylcarboxamide compounds

according to any of claims 1 to 7.

17.

18.

19.

20.

A pharmaceutical composition comprising at least one pharmaceutically
acceptable carrier and a therapeutically effective amount of a compound

according to any of claims 1 to 7.

A polyaryicarboxamide compound according 1o any of claims 1 to 7tor

use as a medicine.

A polyarylcarboxamide compound according to claim 161{or use in the

treatment of hypertipidemia, obesity, type It diabetes, atherosclerosis, -
ischemic heart disease, peripheral vascular disease, cerebral vascular
disease, hypercholesterolernia, hypertriglyceridemia, pancreatitis or

coronary artery disease.

‘ |
A pharmaceutical composition according 1o claim 135, further comprising at

least one additional lipid-lowering agent.

21. The polyarvicarboxamide compound according to any of claims 1-7 for use in the

treatment of a condition selected from hyperlipidemia, obesity, type II diabetes,
atherosclerosis, ischemic heart disease, peripheral vascular disease, cerebral vascular
disease, hypercholesterolemia, hypertriglyceridemia, pancreatitis or coronary artery
disease
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