, ghi j kl me3eR*R D6T, WO 00/32582 1 BENZAM DE DERI YATI YES AND THEI R USE

AS APOB- 100 SECRETI ON | NHI Bl TORS ThjuSui AN relates to noyv persds
whi ch inhibit hepatic production Oﬁl'mmﬂmmﬂ@@’ﬂwm B- 100 (apoB- 100§3|,3 gﬂH ?@@
processes for their preparation, 5 phar cal conpositions containing
them and their medical use. 10 15 ApoBS®¥ is the nain protein component of
| ow densi t wé ogmagae ot ei n-chol esterol (LDL-C). H gh LDL- Ceot/emomdszc | evel s.
are a mpjor risk factor for atherosclerosis and coronary artery di seases.
ApoB- 100 plasmatic levels correlate with LDL-C plasmatic | evels and al so
constitute a cardiovascular risk faktor in thensel ves. ApoB- 100 is
excl usi vel y produced by hepatocytes and reduci ng hepatic production of
APOB- 100 S BenDEREATIVEdSODCRESR 05t WPIAPGE-206 SEEHETIN AMESITORSCOMpOUNds
havi ng ApoB-100 1 nhibition properties have been described in W96/ 40640,
whi ch is_incorporated herein by reference. The present invention provides a
conpoundThis invantion selatep troyelgigmpoundx which \inhipit pepaticRerogoctigneefei n A
represlenép?odfbtern @100 X(dp;sBsﬂjoe;,ctaﬂ ftborprédessés| forwither gﬁrgp@?tior%d(i)
-C, g~a = . éopfgﬁj % Nl - onds an
opt isonal lila?rgx‘éges%tfﬂitt e lgyl gﬁg%?h%?ge'ﬂ%'?gﬁ?ﬁ w%?%%yg‘lﬁeiyl , C ~ alkoxy, C ._
_ bacyl or Cl-8acyloxy groups, (ii) oxo) sulfonyl, thioxo) (iii)
- C, . ~al kippaBreCRuisotveyrain-piptedl kyhporestiof tvy density, lipoprdtyineohetestenado- | ~~
“y' sV PYigh 2BE-@ pRehaliR96R%P€ 3 major risk factor for atherosclerosis

and coronary artery diseases. ApoB-100 plasmatic levels correlate with LDL-C

10 plasmatic levels and aiso constitute a cardiovascular risk factor in themselves.
ApoB-100 is exclusively produced by hepatocytes and reducing hepatic
production of ApoB-100 should induce a decrease of LDL-C plasmatic levels.

Compounds having ApoB-100 inhibition properties have been described in
15 WOQ96/40640, which is incorporated herein by reference.

*166166*

The present invention provides a compound of formula (1) “ml“m"

RZ
L2 20
A N —X\
N Z

M

._.R1
R
20 wherein

A represents N or CH;

X is selected from the following groups:

25 (i) -C,salkylene-, optionally containing one or two double bonds and
optionally substituted by one or more hydroxy, C,4 alkyl, C, alkoxy, C,____
sacyl or C, zacyloxy groups, ' =T

(ii) oxo, sulfonyl, thioxo, )
(i)  -C,salkylenecarbonyi-,-C, salkylenesulfonyl-,-C, calkylenethioxo-,



(iv) -CZ ~al kyl eneoxy-, -CZ. ~al kyl enethio-, -CZ~al kylene(N-H or N-C, _

sal kyl )am no-, (v) -C,.~al kyl enecarboxy-, -C, $al kyl enet hi oam éj% ' ApA
-C,.~al kyl ene(N=H or N-C., _sal kyl)carboxam do-, and 5 (vi) VU« JUN 2803

- Cz~al kyl eneoxycar bonyl -, -CZ~al kyl enet hi ocar bonyf-, -C2.~ al kyl ene(N-H or
N- C, ~al kyl )-am nocarbonyl -; Z represents a direct link or -C .~ al kyl ene-,

opti onal | y W@pt#s%Ri ng one doubl e bond and optional |y suBSTERS® by one or
nore hydroxy, C, ~ alkyl, C ~ alkoxy, 10 C ' $ acyl or C,.~ acyl oxy groups ;
R is selected fromthe follow ng groups: 15 20 25 30 35 (i) hydrogen,

C, _~perfluoroal kyl, (ii) C-,0 aryl, @3~cycloal kyl and fused benz
derivatives thereof, C, _, opolycycloal kyl, C,.~cycl oal kenyl,

C, ., opol ygucl o k i) clyl ~se fromth roup
consi sti ng ‘of ?ﬁﬁ%c '%??cé&r'adi g’é?@%h%ﬁgjusedCstb%'@i%/n%?riqcH r afi cgﬂ‘&i- wherein
sai d radi cal s 8KWaNA%a total of from5-14 ring atons, wherein said

radi cal s (pnt aiQysalkylenadartafxys, -Oygakykneihiginties-£rOghakpeneMERRRINLENT | Y
sel ected fromsgﬁwg?%oﬁh{ig@ggﬂdand sul fur, and wherein individual rings of
I

said_radicals Y I ndependently saturated, partially unsaturated, or
ar omat i c,g’and ’ﬁzﬂ ﬁﬂ?-ﬁoéy'gﬁrg?fy}" pedligrlenetlioearbaiyi-q neczalkene-Hect | i nk,

or Z is C, $al kyNeGgsalkp)amimdcarbomed;| y may represent a hal ogen, cyano, nitro
or C, ~acyl group, wherein) when R contains one or nore rings, said rings
may each 4 e [ to.4, substj.tuents independen selected from
(i) halo %%ﬁ%%?so%!rg%@g%fQ?/iﬁ?’l’%’,e”?b." ‘?",a(ﬁk‘:}’?'lt&ﬂaﬁf Q5 ‘f%t‘fé}%/ amino, (ii)
C, . ~al kylbondzndaptippalinaubstitated Hyane s meie oydroxy. G is)alkg), Sak Rtkeyy,
met HYl enedli axyl or@, . apglokpgroops koxy, C,.-~al kylthio, (iv) am no,
C, . ~al kylam no, di-C,.~al kyl am no, (v) phenyl, phenoxy, phenylthio,
hal ophenyl t hi o, benzyl, benzyl oxy, . (vi)
hydr oxyc ’Hﬁﬁ?fg?'e,ggrzﬁﬂ”kg‘)%f@éﬂ’%% PUPS(vi i) ami nocarbonyl ,
C, $al kyl difi nocahytragen, Gli;pefigabaligylam nocar bonyl, di-C, .
sal ky! gm(. gglr gggéla@; Caéblif&éfé{/ ol gm;&eafb_bﬁe)a@ma!ﬁvé@n} nogﬁgh@@}sh, c3J1';
~a §g~ iPN! . ~acC , $acyl oxy,
C . lgcyl oxyC, ~a1‘2'k37$ ?l9 ,c a&@ﬁgcﬁggagﬁéﬂ(¢k‘7p°§fﬂﬁif’ﬁ%ﬁ?¥"c het erocycl yl
consi sti ) of nBREtEFRGCl! selertedirem thm erasprFosaisting efameracyclisont ai n 5-6 ring
atons, wherein salichls ant fuaéd paipeyichs radicalsovhbredt sdid eadidaidlcdntaig ahet er oat ons
| ndependent |y S@kAk Al 4-AHRY YRR, whbldiPOA it ciibih WiojfBfl Where each
of the said het{-JrocXEIyI .ﬁrg\ups IS ogitdlgona supstitute one or nore
gr oups independé?ﬂ‘ﬂy sel Z0P DE'efoAiamf Hjdgpandergy selecied romoxygepoxy
C, . 2gerf uor oal k¥itrogeniamw! sWfsrdndovheieirdndividual rings of said radicals may
be independently saturated, partially unsaturated, or aromatic, and
(iv) where either X is C, ;alkylene and Z is a direct link, or Z is C, salkylene,

R' additionally may represent a halogen, cyano, nitro or C, ;acy! group,

25 wherein, when R' contains one or more rings, said rings may each
independently bear 0 to 4 substituents independently selected from

(i) halogen, hydroxy, cyano, nitro, formyl, C, salkylsulfonylamino,
(i) C,¢alkyl, C;qcycloalkyl, C, jperfuoroalkyl,
30 (i)  C,4alkoxy, methylenedioxy, C, ;perfuoroalkoxy, C, salkylithio,
(iv)  amino, C,alkylamino, di-C, salkylamino,
(v)  phenyl, phenoxy, phenylthio, halophenyithio, benzyl, benzyloxy, _.. - ~~
(vi)  hydroxycarbonyl,C, salkoxycarbonyl, -
(vi)  aminocarbonyl, C, salkylaminocarbonyl, di-C, salkylaminocarbonyl, di-C,.
35 6alkylaminocarbcnle,aalkc_;xy, C,.;perfluoroalkylaminocarbonyl,



Y represents a direct or oxy fink, -C ~alkylene-, -oxyC, ~al kylene- or a 10
het erocycl yl consisting of nonocyclic radicals, wherein said gfg ﬁ I&m,
contain 5 ring atons, and wherein said radicals contain a tot of Hr

ring heteroatons independently selected from oxygen, nitrogen and sulfur
and whereinm the ring may be independently saturated, partially unsaturated,
or aronmti cWOB32B& represents phenyl, C-$cycl oal kyl , orPS“WEPéF%%yCIyI

consi sting of nonocyclic radicals, wherein said radicals contain a total of
from5-6 ring atons, wherein said radicals contain a total of from1-4 ring
het er oat ons |ndependently sel ect ed fBom oxygen, nitrogen and sul fur,
wherein the ring may be independently 20 saturated, partially unsaturated,

or aromat F;ﬂg? i I d by one or nore
groups i nhfrﬁen énweé?e ec yégz*f 2'0 a Qlﬂ@hb}’%ﬁﬂgﬁﬁr}i%g ~al _koxy,
C~cycl aal Ky}, a® amﬁ\?ﬁ'? hetesayrYyl °°"€'5t'"$b@ 'PBB‘P‘EY&P%@@&P&‘ %VB?@J&%‘? bonyl ,

C, ~al koxycar bo‘aglilcalsccpatam Siringatorts, vetlekgih saidradichisaoptain Qﬁ)tﬂ'ofr epresents

hydrogen or o 4TRHgEndteRHRnd |ﬂdéﬁlﬁﬂ€ﬁmééfe&88%ﬁ€& ERitheRgeN,

C . kyl, C, ~al ko uqgr.oal uor.oal koxy; or a
ohysi bl g cal IElhATMbeESpreh Sue s om MS G T
physi ol ogi cal |substitutegityiaine aranare gedupstirdapsngentlydisiastedeeraihalogemr mul a (1) 30
include acid agidakiyi00, @Kok, d,qpémsbraulmaﬁbw IFeRiatdamdxyy acceptabl e organic
and i norgani c acids for exanple, citrates, hydr ochl ori des, hydrobrom des,

or sulphates. Particularly preferred salts are citrates or hydrochl oride
salts. _ Y represenss astirest orexy liplp -Cestiityisne;, -9 Chyrlkdenasorgs € 3 JI i~ Ls~
VO 01 3258&e%¥élﬁ%ﬁé:@ﬁi§2& rdoriiel elicaradiesls hehareimaddidradioalsecontaipdund accor di ng
to the '”Mﬁgg% oRR, BAFWHERIPALE rLAEROLNSn AftolePRMR 1(d ingind Lhei T

physi ol og| C acc e, sa SIO| |ca | y acceptabl e

sol vat es. 95??‘ g P§ epﬂ%sﬂgﬂgéggn‘f%ﬁyﬂﬁ” a[“t(?%)e yl ene and

al koxy i nwha@m metrlngsmayan@ndemfwebﬂsamwewdcnartna'lxsamaﬂa‘at@d. @y dr ocar bon

groups. Expepities of al kyl groups include methyl and ethyl groups, exanples
aszi ene groups include nethylene and ethyl ene groups, whilst exanples
al’koxy _groups incl ude net hoxl}: and et hoxy groups. 10 Referring to general

forrrul a (R?repgﬁwat&ﬁmvlapmﬁvﬁﬁ YeorzA hetaracy sl canmisting efamonacylicne or i odi ne

at om Ref eadidatsgwhereirhsaid eatticadd cdrdaimal tata( of) from Sf@rimghatentsowhereir ocycl yl ,

unl ess ot hag WAfi&islcorfish a8 oﬁf?&ﬂﬁ-@% ﬁét@ﬂJaﬁsrﬁg ih@e@éndfeHﬁyeQeléétéw system
cont ai ni n at | east .one r Q dent,l sde gyct ed fromQO N
and S Thig 7 o) pipeer and U P B rER A PR B or nor o

car Bycl safu aag'a I kRgadiratedapt aramalic, andwhare eaeh Rol‘s Qi’t“@h%{'tyl c rings
(usual ly hﬁjwtmecng&)ne 6r mbtehdrougshiadéisdndently seleciéd reindratoeal @] so | ong as

the syste apng, d contains at | east
one of thréH oré%gy {éﬁ"e heﬂ;@?{gaggﬁﬁor&!ﬁﬁ Cy peguwagﬁ){@ such het erocycl yI S
h

t
may be at?P IRV YRR "l’ffﬂ ggﬂﬂ‘é‘é arpingpyfen Y'her a carbocyclic

(e.g. benz) ring or froma heterocyclic ring. Referring to the general
formd a (R)repf@.s‘eﬂfs&rwa:gtea dronaor &ié giolbs thdependéntiyRercRa ffomgs i's int ended

to nmean anmgéé e, al& ‘?1”5'?9"%& é&ﬂU&’o?ﬁ(\él &'c ”%ﬁﬁj"ﬁ’% g(%ached to Z. The

rings- artially
unsat ur at @‘EJIa PhysiPlegieAHY BCESRIRD 'ﬁéﬁ'tér"lj’ﬁiﬁ?rcderﬁé'ﬂ‘@rt@ﬁ@é’ ‘to a polycyclic ring
systemor radical neans that all rings in the 30 system are fused.

Re]l;er ri ngsﬁ%ﬁlé‘ﬁhy&?dﬁ‘dn?éllyfa%éﬂ%é@e Ghits ofahey EorﬂB@uﬁﬁis&in};’énéﬂ&ﬁfo%ﬁ!ﬁ (0
>
su S%d t uell?wtcludcse ac%rad%%c/)n saﬁs ?orme'dr\ll\(/:l!h &%Srmgceur%allyagcceg%%he or%amc and
inorganic acids for example, citrates, hydrochlorides, hydrobromides, or
sulphates. Particularly preferred salts are citrates or hydrochloride salts. ..~ -
The solvates may, for exampie, be hydrates.
- 35



C3Jl E~~2~~ 3 WO 00132582 PCT/ EP99/ 09320 5 Referring to the general
formula (1), acyl refers to aliphatic or cyclic hydrocarbons °83[H .‘.heslg3to a
carbonyl group through which the substituent bonds. Referri nEj o’ thést
general formula (1), nethylenedioxy refers to a x,x+15 net hyl enedi oxy
group, where x and x+1 are integers which represent the substitiution
pattern onwgwaissng, €.g. 3, 4-methyl enedi oxy. ReferrindTE¥Hener al
formula (1), C, _3perfuoroal kyl or C, ., pertuoroal koxy includes conpounds
such as trifluoronmethyl and trifluoronmethoxy. 10 Suitably, the piperazine
or piperidine group in forrmula (1) i4 substituted neta or aura , nost
suitably Sara substituted. Preferably, A represents N. X is suitably

- C, ~al kyl ene-, optionall t ai ni ng b l . . t hyl ,
oty ene, REPERFPRRBIRAEY 1o 3 CRPRURE oty P8 A PO pofcing? 20 Y] ene
e.g. et hydormmmmgs of fopnuolpyl) @nddhgir physiologicallk presriakle §aks togetaeqwith
met hyl e”%ﬁ@&ca@& acéeptatid kotfase(N-H or N-C, . ~al kyl) carboxani do-) e.g.

e

met hyl en carboxam do. 20 X is equally suitably nethylene, oxo, or

sulfonyl. As a preferred aspect, X is a nethylen oup, is suitably a
direét | i RifeaingCo. thel agneé#e,or@ulg.(lmwy@hﬂe%/ﬁ aQﬁh%F@?/é'."cédFsb%st sui tably

a direct {iididht a4 drandtedsenairabatyraied bydredarbpomrours. fExhimplesry aitbups (i)
hydr ogen, ,§X§¥§%§e- ’\‘;’ﬁ‘g‘i"fe el thﬁgEngoupE,- Ekantpiéd bHakpERE Htbups(intiud@pt i onal |y

substitut¥ 0 bstitutio f d. ne or two
groups i naefwienenand, ethuieng; BEP”PFOM"%L{. eXaMRGT ,°Qe£."§‘.”8;rr§f‘ﬁ’§9?, m%d%yano,

hal ogen, methoxy Bndethpxygroupskoxy, e.g. nmethoxy, C,.-~perfuoroal kyl, e.g.
triflwuoronet hyl, hydroxycarbonyl, C, ., al koxycarbonyl, e.g. nethoxycarbonyl,

am nocar bonyl , net hyl enedi oxy, . VLtr : : Ly enyl, or an
opt i onal | Fe&{Hg: o _ '?&é‘afggﬂg%{i(Q'_ahféa?—?géaﬁo%t;?@;wagobnes?s{ia’t%?ﬁg" % lorﬁ{lzéhocycl ic
radi cal s bmodhifieisrdddipekipeycl i c radicals, wherein 35 said radicals contain a

total of 5 ring atons, e.g. oxadiazolyl, where C3J! ~~~~ ~~ 3 WO
20/ 3258%%2%95@9% Q2329 RAPHLAND! rertRatd tahéRRbdyslyETARES BthelNisE, - ~ al kyl ,
' g.15rret defined, means any single ring or fused ring system containing at least one ring
heteroatom independently selected from O, N and S. Thus, a polycyclic fused
ring system containing one or more carbocyclic fused saturated, partially
unsaturated, or aromatic rings (usually benz rings) is within the definition of
heterocyclyl so long as the system also contains at least one fused ring which
20  contains at least one of the aforementioned heteroatoms. As a substituent,
such heterocyclyls may be attached to the remainder of the molecules from
either a carbocyclic (e.g. benz) ring or from a heterocyclic ring.

Referring to the general formula (i), reference to R' as containing one or .more

25 rings is intended to mean any single or fused cyclic moiety or moieties attachgd
to Z. The rings, may be carbocyclic or heterocyclic, saturated or partially
unsaturated, and aromatic or non-aromatic.

Reference to a polycyclic ring system or radical means that all rings in the
30 system are fused.

Referring to the general formula (1), aryl means that the ring or substifuent is
carbocyclic and includes phenyl and naphthyl. -



, perfluoroal kyl, e.g. trifluoronethyl) or (iii) an optionally substituted
aromati c heterocyclyl consisiting of nonocyclic radicals and %$s$@3.m:

pol ycyclic radicals, wherein said radicals contain a 5 total * rénf5Y 10
ring atons, e.g. indolyl, pyrrolyl, thienyl, furanyl) imdazolyl, '
pyrazolyl, thiazolyl, pyridyl or pyrazinyl, where optional substitution is
ef fect ed bywdposassbkyl, e.g. nethyl, or halogen, e.g. flEOVERE%fhere R is
a substituted phenyl group, substitution is suitably in the 3-position. 10
Wen R is an optionally substituted aromatic heterocyclyl, R is
preferably an optionally substitutedpyrrolyl, where optional substitution
is effected by a nethyl group. Most preferably, the substitution pattern is

2-pyrrol yb e Ao Rioi A ﬁawoﬂn{nx ¢! eghedefef oMot Rt @pi Bekigr oups (i)
Refeia to e’ dehis 5 o
2?%"%@?Jdr@iﬁqsfagéaéaeq?seaeﬁé‘é%wsrog%éﬁraiﬁéﬁ%h%ﬂfw% A KA

is suitably methylene or oxo and R is suitably phenyl or a heterocyclyl)

te- g. plyr {,Qéfg}rgg}‘ ufatngl g_egerlhl rfkﬁ\i/ga Wlﬁgﬁelk?ﬁlereaibk)e%fer_s pwlr@zod,wr thi ﬁz%l yl,
riazolyl, I'n 1, pyridy -imdazolyl. or p [ eac is

opt i 8nal |We@ME§?¥IP%@¥W’O\Hgﬁ8I‘X e *g oﬁﬂ%s'”Ff‘*‘?fﬁresp}éfﬁ‘g‘én §esse\ep(?§é§ed from

C, . ~ al kydubsttiugion mettewl on g dine, .253 AamasdenedioXy. | uoro, C, $al koxy, e.g.

met hoxy, trifluoronethyl, hydroxycarbonyl and C, ~al koxycarbonyl, e.g.

Tost pt o nPBHTS ihnd aseR TR, 6 CoboRBIL) BB, oty SO A2 2
ani nocar boelydereampounds sueh 9% Hiduerpmediy! BREHIPLRRMAMNOYubst i t ut ed by cyano or
nmet Ryl - oxadi azole. _. C3J! ~ ~a ~~ 3 W 00132582 PCT/EP99/09320 7 Y is
suitably & .di ibBfazind & pi ' fPMaROAMS sUbQidied Meta (0eHz) ~ O,
where n igu'%lﬁry?ﬁee'g%? 8 & -f“ﬁw’tztr;erbg%?sa?j O%;;é@ di rect-or oxy |ink.
Pr ef er abl Bar&: mestsufiably para subgtitutedpFreferally. a%PEf ¢ycl hexyl, a 5-6 membered
aromatic heterocyclyl, e.g. pyrrolyl or pyridyl, or a phenyl group

ﬁplti onal | ¥ iétalfm%bm,urcggawﬁw,e optioriaiyp afnwrlﬁiagimdepemtﬁmd sooaﬁ,l f@t ed from

al ggen, e.g. uor c r ) | : Y yLcor

i sop1 opyl r:ne%,yl'e,n Cal E@%@F‘e'e. E)'%p ‘eP %ox?);, Eﬂcgllrf-\éte"rnlygj Pg’or %rﬁét hsgj?izgl'guggz' wher e
subst i t utdalilengoshi edblgfhyIsNesE BrP PRI 5T 2IRylENELRIDYXY-, &tions on

t he phenymeth§ienbcarboBr eber dbil.glkyl&E2(NH a ophdh§l.alybeasbe@pyde+ ueed by a

trifluor Oﬁﬁfhg%hem-ﬂ%rbmid&r eferably in the 4-position. Equally
preferably, IS a phenyl group substituted by an isopropyl group, nost

preferably in the 4-position. Preferably, Y is aegiret | i and RZ is a
pherdd gr¥up equallytsuitablisdneshylane, Xy pf FW%’NH&SI‘E/W ?"‘?d(s:ﬁiﬂ'e&ibf '%Poup, nost
pr ef er abl pethylenBgrédugosi tion. R is suitably hydrogen, hal ogen, e.g.
chlorine, C ~ alkyl, e.g. nethyl, C _3 perfluoroalkyl, e.g. trifluoronethyl

chl of | ne. 26 stebiy AFes I okl v Ter o Taihigog oL SAVREE" 2 BFhe™" ©

pr ef er abl suitablyyaddicgpbhnk.met hyl , net hoxy or chloro group. R3 is equally
prefgyably a hydrogen, nmethoxy or chloro group. Substitution is preferably

 ncl uge 1 Roe RBaPERea TRE! LEURMAG BESHE" Lor 1 PoP (1T s Cel ected Trom t he
pr ef er r ed(lyr oUP&rassn. e¥R. Gareduerealki, g9 KBrYomedr abl e conpounds of the
i nvent i ongii) nclaptienailyosubstitubac: poerph where adptionalnsubstitation i effeqted H¥| ect ed from
the nore prefefielr Rlo FRsitpsPh8éRInteAtyIESEREd ffRim €Ag alkyard. abirethyB0 A
?:“a;&bl e sub- gcryggg, Rglogerﬁoggp Hl?cgro,o E,Iaﬂ{ow,l gg( 'ngeth&yf %RQE&%P&.GWPY fornmul a
e.g. trifluoromethyl,  hydroxycarbonyl, C,4alkoxycarbonyl, e.g.
methoxycarbonyl, aminocarbonyl, methylenedioxy, nitro, C,, acyl,-e.g-
acetyl, phenyl, or an optionally substituted aromatic. heterocycy!
consisiting of monocyclic radicals and fused polycyclic radicals, wherein
35 said radicals contain a total of 5 ring atoms, e.g. oxadiazolyi, where



C3J! ~~~~is~ 3 WD 00/32582 PCT/EP99/09320 8 Rz Y O/ ANX\ ~\ ~/
\Z-R R3 (~a) wherein Ais CHor N, X is suitably C, ~a|ky|eq?3 ﬂp@l?ﬂg||y
cont ai ni ng one doubl e bond, oxo, sulfonyl, 5 CZ ~al kyl eneoxy-, b

- C, ~al kyl enecar boxy- or -C,.~al kylene(N-H or NC, . salkyl)carboxanldo; Z
represents -a-direct link or C .~alkylene ; R represents one of the
fol | owi ng grees8i ) hydrogen, C,.3perfuoroal kyl, 10 (i PST/BYPONHAI |y
substituted phenyl, where optional substitution is effected by one or two

groups independently selected fromG¢C,.~ al kyl, cyano, hal ogen, C, ~al koxy,
C, . aperfuoroal kyl, hydroxycarbonyl, éC , al koxycar bonyl, am' nocar bonyl ,
C, _, perfluoroal kyl am nocar bonyl nmet hyi ened| oxy, VI tro, C .~ acyl, phenyl,

or an opti Onahbca“%s ané{nltd I@r Qﬁ@é‘é‘&%t‘?? q}ﬁnfé?r{‘yﬁ' %l’t ng .of

nonocyclic ra erern sal “radi cal s
contain a t ot sterforealiyl neggatf' om baropti onal substl tution is effected by
C, ~ al kyl(iii) or aﬁ:ogﬂpmlt&lsubstdateldyarpm@hc ihptesiocyaiyl icongisiting stibhehotytlied aromati c

het erocycyl copfdaid bhdSusdd poI W@'r&&icé@d%é}r% %B@ Féé&%ii &9At¥|ﬁy lic
10 ring atons)

radi gal s, whe s_gcontain

wher 8 opt i onaf? st?mf‘ht?&r'lng aPMSe 129 fzg" poerR Fth'gf'y' frany,
C, . 3per f | uor otnigggolyloPy[azelyl wiuazoli tryedylcor sPXl‘aZlakaW'é?f@ apdPmli s a direct
link, or Z issgbstigibkyd efeeteddy @ddilkylaNg rhgthpRyr haipg&s @Y. flaomeano group; 25
Y represents a direct or oxy link, a 5- rrerrbered aromati c het erocyclyl

group, C,.-~al kyl ene- or -oxyC, $al k | ene-; represents phen

C, . ecycl MR ind sahﬁt'&ft%ﬁgw E@tuérﬁéﬂﬁ&f%'oﬁﬁﬁ‘ﬁ\amydﬁt@ gp??'e’(@ atons and
1-410i ng heteroatons) where each ring is optlonally substltuted 30 by one

?_L_”Ff_e 39W LPR! 'ué“gr‘?%i?&?d\?'sﬁbétﬁut%&ta‘?grnéﬁ@ ?P R'Gs ?érfgaéb Cc3 Jl
ﬁ%ﬁpﬁ’&ﬁ accept abl e

hydr ogen, OpH‘é“%'ééHbSté‘ted QWéV'X%’Pe@ odtungIWstltgfo%l
sal t, soloreure Mestaeeferadtyl the substitation pStepCl Epwsvlwgszo

15 R' is more suitably selected from the following groups
(i hydrogen,
(ii) substituted phenyl, where substitution is effected by cyano or a methyl
substituted oxadiazolyl group, or
(iiiy  a pyrrolyl group
20
X-Z is suitably methylene or oxo and R' is suitably phenyl or a heterocyclyl, e.g.
pyrrolyl, furanyl, C-linked imidazolyl, thienyl, pyrazolyl, thiazolyl, triazolyl, indolyl,
pyridyl, N-Me-imidazolyl or pyrazinyl, where each R' is optionally substitued by
one or more groups independently. selected from C,, alkyl, e.g. methyl, cyano,
25 halogen, e.g. fluoro, C, alkoxy, e.g. methoxy, trifluoromethyl, hydroxycarbonyl
and C,_alkoxycarbonyl, e.g. methoxycarbonyl.

R' is preferably phenyl substituted by 3-cyano.

30 As a most preferred substitution pattern, -X-Z-R' is  suitably
aminocarbonyimethyl, pyrrolyimethyl or phenylmethy! substituted by cyano or
methyl-oxadiazole. : e T



A further suitable sub-group of a conpound of formula (1) is represented by
formula (Ib) RR YO~ NNX\ ~\ ~/ \ZR R3 ~ (lIb) wherein 10 X is

met hyl ene, oxo or sulfonyl, Z is selected froma direct IinkCod Ji 2523
provided that if Xis a nmethylene group) Zis a direct link; R is selected
fromthe followi ng groups: (i) hydrogen 15 (ii) C, $al koxy, C, ~al kylthi o,
(iii) C,.~aNQ8p3288 no, di-C ~al kyl amino C~., 0 aryl C, ~al KRATARPHE320pr ovi ded.
that Z is not NH, (iv) unsubstuted vinyl, C-,0 aryl, C-cycloal kyl,

C~. ~cycl oal kenyl, (v) Cs-,0 arYloxy 20 (vi) heterocyclyl selected fromthe
group consisting of 5- and 6- nenber®d heterocyclic radicals, which may be
saturated, partially saturated, or aromatic, and the fused benz derivatives

h f i i i . i f 0 3 ri
hot o oa ons SutaBlySufedt . 8% 8 slIBni08 bR ohSlior REHULT Rty B 11 "9
orovi ded K NEORT Fam@:. Nire puitably, ot BcAeRbel Sdss reiemablnd i vi )

wher ei n, anfiegtt Rk.cont ai ns one or nore rings, said rings ‘mad -each
i ndependently bear 0 to 3 substituents independently sel ected from hal ogen,

30 hydroxy,. C C, $al kyl , . ~al ko C,.., ~al kyl am nocar bonyl ,

di - C~al K1 'aﬁﬁﬂw CVC&S’%‘?Xg‘! & 5:6 ienber ey WerTsP SRISORIH P UaNtoD 10

di - C, ~ai koyridyli rascar boemyll , graup Qienkiy swbstdatedbbny o ~arl koxygro@ysbacyl, C,
~per f uor?ﬁdé@zﬁzﬂent@semfed fﬁ%’ﬁhai@yéﬁ.%yﬁ%&p@b’éhl@teﬂcQ,all?yﬁ@@.w&ﬁil,boné' c Y c
represen 0 Xa [o - - ~L ne- or an -OC, .
sal kyf eneeih@rogdg%r@'r gb‘( ég{)& ts” 'h'gggf”,‘&'}cﬂ_@'g‘ﬁ‘%f’ﬁg _rﬁ'yylg?oug’ﬁ' ﬁ'hﬁreet erocycl e
cont ai ni riybstitatian isSuiiaRiyin arriontwe f g Jefe b4t BRTtIORG@N hegkhEnYt i ng i s
opt Honal Irings uPefertibly eB? sy a rhengir gronp esupstituted  byndapfudenethyl goeupcted from

hal , ~ - k ) C~ K sk ' f | kyl ,
C?_gggpf ungiast k@’ébly fn therlsfeiibn C-Eqddly et} K ik )17 G e L)?nggnzzl ,

benzyl oxfy[’%éufﬁa)éyéggwgém)éﬁgg%gg Fl’rﬁﬁ?gglbg\?]ﬁ)‘tt ngr%ﬁi,ﬁg' i ndependent | y
sel ected from hal ogen, C, ~al kyl or C,., ai koxy groups; 15 or a
physi ol ogirertdbly, agcigph aditeRt Sinktands W2Vigt 8 PHer§EIgrotat isubstitited agf a A yet
rurhber SRS PR Gloub ol HERIELRIn ks £ BBLASEN ed BV @ compound of
R® is suitably. hydrogen, halogen, e.g. chlorine, C,, alkkyl, e.g. methyl, C,,
perfluoroalkyl, e.g. triflucromethyl or C,_, alkoxy e.g. methoxy. R® is more suitably
hydrogen, halogen, e.g. chlorine, C,, alkyl, e.g. methyl or C,, alkoxy e.g.
20 methoxy. R?®is preferably a hydrogen, methyl, methoxy or chloro group. R®is
equally preferably a hydrogen, methoxy or chloro group. Substitution is
preferably in the & or 6 position.

Particularly preferred compounds of the invention include those in which each

25 variable in Formula (l) is selected from the preferred groups for each variable.
Even more preferable compounds of the invention include those where each
variable in Formula (1) is selected from the more preferred or most preferred
groups for each variable.

30 A suitable sub-group of a compound of formula (l) is represented by formula (la)



(lc) R3 20 wherein X is nmethylene, oxo or sulfonyl, R represents phenyl or
a 5-6 nenbered aromatic heterocyclic group, said groups bein tionally
substitued by one or two groups independently selected 25 fﬁgmléa PRV | kyI
cyano, hal ogen, C,.~ al koxy, trifluoronethyl, hydroxycarbonyl and

C, . ~al koxycarbonyl ; RZ represents phenyl substi tuted by one or two groups

i ndependenMo008¥PB2ct ed from hal ogen, trifluoromethyl, GCI/ERPUOPP200r

C, ~, al koxy groups; R represents hydrogen or one or two groups

i ndependently selected from 30 hal ogen, C, ~al kyl and C, ~, al koxy groups; C
3JI ~;~~ ~~; 3 WD 00l 32582 11 or a $hysiologically acceptable salt)

sol vate or derivative thereof. PCTI EP99/09320 A yet further suitable

sub-group of the inventi is represented by a conpound of formula (1d) 5
RzOo/ I ~-I R\ RB/ fm ein R represents phenyl optionally
substitued by one or t ps | pendent 10 selected fromC $ al kyl,
cyano, hal ogen, C,.~ al trif t hy/N"Nydr oxycarbonyl and

C, . ~al koxycar bonyl ; ﬁ pHienyl bsti faitgtd by one or two groups
i ndependently sel ect ed hal'ogen, trifluoronethyl, C, ~alkyl and

C, ~, al koxy groups; Rprepresents hydrogen or one or two groups

i ndependently sel ected from 15 hal ogen, C,.-~al kyl and C, ~al koxy groups; or
a physi olwdwgreial | y acceptable salt, solvate or derivative thereof. A yet

further swist@pbensub-group of the invention is repr esent ed by a conpound of
is selected from

I ﬁ;”}:oﬁ fg%,ds}rﬁjlztaplﬁpgalégeqq )Opgmaﬁggaﬁgw 9ne) douds & bond, ‘oxo sulfonyl, -

C.salkyleneoxy-, -C,alkylenecarboxy- or -C,alkylene(N-H or N-C,.
salkyl)carboxamido;
Z represents a direct link or C, salkylene ;
R’ represents one of the foliowing groups
(i) hydrogen, C, ,perfuoroalkyl,
10 (i)  optionally substituted phenyl, where optional substitution is effected by
one or two groups independently selected from C, 4 alkyl, cyano, halogen,
C,ealkoxy, C,,perfuoroalkyl, hydroxycarbonyl, C,,alkoxycarbonyl,
aminocarbonyl, C,jperfluoroalkylaminocarbonyl, methylenedioxy, nitro,
C,s acyl, phenyi, or an optionally substituted aromatic heterocyclyl
16 consisiting of monocyclic radicals and fused polycyclic radicals, wherein
said radicals contain a total of 5 ring atoms, where optional substitution is
effected by C, alkyl, or C, ;perfluoroalkyl,
(i)  an optionally substituted aromatic heterocycyl consisiting of monocyclic
radicals and fused polycyclic radicals, wherein said radicals contain a
20 total of from 5-10 ring atoms, where optional substitution is effected by C,.
s alkyl, or C, jperfluoroalkyl; or
(iv)  where either'X is C, ;alkylene and Z is a direct link, or Z is C, ,alkylene, R’
additionally may represent a cyano group;

25 Y represents a direct or oxy link, a 5-membered aromatic heterocyclyl group, -
C,salkylene- or -oxyC, ;alkylene-;

R? represents phenyl, C, ,cycloalkyl, or an aromatic heterocycle containing—S—-G
ring atoms and 1-4 ring heteroatoms, where each ring is optionally substituted
30 by one or more groups independently selected from halogen, C,_alkyl, C,.



~C31J ;y ~~~~ WO 00l 32582 12 PCT/ EP99/09320 (ii) phenyl) optionally
substituted by C, ~ al kyl, cyano, hal ogen, C, $al koxy, C, _ 3pergjjgﬂ<palnkyi;

hydr oxycar bonyl , C,.~al koxycarbonyl, am nocarbonyl, nethyl eng yi Lyidro,

C,~ acyl, phenyl, or an optionally substituted 5Snmenbered aronatic

het er ocycl yl, where optional substitution is effected 5 by C ~ alkyl or

C, 3perfluowBaV®§¥2 or (iii) an optionally substituted é’F%’ﬁﬁ %% et erocycyl

consisiting of nonocyclic radicals and fused pol ycyclic radicals, wherein

said radicals contain a total of fr 5-10 ring atons, where optional

substitution is effected by C,_ alkyl; 10 RZ represents phenyl, optionally

substituted by one or two groups independently sel ected from hal ogen,

C, _3per f | arégedriq;,perfioroattykyl and C, ., al koxy groups; R represents

hydr ogen, hal ogen, C,.-~al kyl or C, ~, al koxy; or a physiologically acceptable

salt, solvate or derrvative thereof. 15 It will be clear that references

herei n t & derrasqisefydraget Salages. ¢l Galkedf 1y to a conpound of formul a

(I'a)- (1 e)or alphysiblogically sccppiabler sattdsaivatp oudedsvative thereofnvent i on i ncl ude t hose

in ich each variable of formula (1) is selected fromthe suitable groups

for each 20 variable. Even norge preferahle conpounds of the invention

i ncl ude ﬁ]g@e&ﬁéﬁt?ﬁ%élfﬁg\% aﬁﬁeCQ"?P%Bn?ﬂ %”ﬁ?‘? Ds!SSTEPERSERE Pom t he

pr ef er r edorowlanfilr)e preferred groups for each variable. Suitable conpounds

according to the inventRrén include: 25

4' -Trifluoronet hyl - bi phe - carboxyl i id

[4-[ 4- (3-cyano- benzyl) - pi zin -JhenyyL-,am de ;

4' -1sopropyl - 5-met hyl - brghensy| - 2*=a Hoxyli ¢ acind

[ 4- [ 4- (3- cyano- benzyl r a2|N1- 1-yl]-phenyl ] -adéoR ;

4' -1 sopropyl - 6- met hoxy phenyl - 2- ¢ r)boxyl ic acid [4-[4-(3-cyano-benzyl )30

pi perazin-1-yl]-pheng? 1 . 4' -1'Sopropyl - 6- net hyl - bi phenyl - 2-car boxylic

acid [4-[4-(3-cyano-benzyl) pi perazi n-1-yl]-phenyl]-am de ;

6- Met hy| WeI’iR i f | uor onet hyl - bi phenyl - 2- car boxyl i ¢ aci d

[ 4- 1@- ( 3-Xciy aredhyenez pkd pi pdioayl n- 1- yl ] - phenyl ] - am de ; C3JlI'~~~ ~s~3 WO

001 32582 ARELNER3A/ORB2Qirdct lifk SONLS

provided that if X is a methylene group, Z is a direct link;
R'is selected from the following groups:

(i) hydrogen

16 (i) C,salkoxy, C,salkylthio,
(iii) C,salkylamino, di-C, salkylamino Cq,, arylC, salkylamino, provided that
Z is not NH,

(iv)  unsubstuted vinyl, Cq_,, aryl, C, scycloalkyl, C, 4cycloalkenyt,
(v} Ceyo aryloxy |
20 (vi)  heterocyclyl selected from the group consisting of 5- and 6- membered
heterocyclic radicals, which may be saturated, partially saturated, or
aromatic, and the fused benz derivatives thereof, wherein said radicals
may contain a total of from 1 to 3 ring heteroatoms independently
_ selected from oxygen, nitrogen and sulfur,
25
provided that if X is CH,, R is selected from groups (iv) and (vi)
wherein, when R' contains one or more rings, said rings may each
independently bear 0 to 3 substituents independently selected from halogen,
30 hydroxy, cyano, C,galkyl, C,salkoxy, C,salkylaminocarbonyl, di-C,salkylamino,



20 25 30 35 4' -1sopropyl -5-net hyl - bi phenyl - 2-carboxylic acid

- (4-{3-(3-nmethyl [1, 2, 4] oxadi azol -5-yl ) -benzyl ] - pi perazi n-1-yl } - fgeqy @%lde
; 5-Chloro-4."-isopropyl - bi phenyl - 2-carboxylic acid L

[ 4-[ 4- (3- cyano- benzyl ) pi perazi n-1-yl ] -phenyl ]-am de ;

6- Met hoxy-4' -trifl uoronet hyl - bi phenyl - 2- car boxylic acid

[ 4-[ 4- (3- cyhphaoRRsmzy! ) pi perazin-1-yl]-phenyl)-ani de ;  PCI/EP99/09320

5-Met hyl -4' -trifl uoronet hyl - bi phenyl - 2-carboxylic acid

[ 4-[ 4- (3-cyano- benzyl ) pi perazi n-1-yl j-phenyl ] -am de ;

5-Chl oro-4'-trifluoronethyl-bi phenyl4®-carboxylic acid

[ 4-[4-(3-cyano-benzyl) pi perazin-1-yl]-phenyl]-am de ; Biphenyl-2-carboxy|ic

oo SRSt PLES SRl bR IET M Ea. .

[ 4- [ 4- ( 3- gernordatkozry,fG piyieyabydiexycatbiophieand ¢ -saloxycarbonyl;
4-Chl oro-4'-trifluoronethyl -bi phenyl 2- carboxyl ic acid :

[ 4-[ 4- (3-cyano- benzyl era2|

N-[ 4- [ 4- (XTeReRentp & “B) 'be)%zP PWY’E ﬂ)‘j %l‘u’é’lﬁ"k?ﬂghg %rhaenngxg/: "benzani de;

N-[4- 4- (;th@jmeagWZyl) pi perazi n-1-yl]-phenyl]-2-(5-phenyl - oxazol - 2-yl ) be
nzam de; -1 sopropyl - bi phenyl - 2- car boxylic acid

4- 3- b
[5 I\/I[et hf)xy Za_%?ﬁq%n%%r}%wgrﬁy{ygﬁk&x oY %) Lg@?&&%ﬂe d?)ﬁ}aq'tﬁn%5 ring atoms
[4 [ 4- ( 3 spchihdt inenhstercalopes: merﬁa_a%w rnggh eRtjenal &ﬁv'a%ttute by one or
- Met hyl thord Gidubs dependeritly selebiedilon?halegdrn Gy Lalkyl 2G| dlkoxy, Cs:
[4 [ C%%B?fk?!epz@embﬁﬁr Izbnéykrfﬁbﬂoamaw)d,galﬁmﬁﬁrbonyl cyana,
oxy Bas |

2-Carb
[4 [4 ( 3- ehenvb -RHeRXY: %P{Yérbff 3?’] phgﬁ;l fxgml geam

4' - Et hyl - bi phenyl - 2- carboxylic acid
24‘ [I\/Abf'g F}3‘ e%’szw&ro@rp@* Ghel drtvko ﬁ?dt@b&rmépbneéﬂt@&,elected from
0X td
[4 [4-(3 '89% eéén%'{ﬂ% 09%“{ ag%‘}%’.g?\ ‘%% ] a
- TH fI ugr@nbywpgtsalfmqm tablesaft b%ﬁl‘{ﬂ)‘g e dggiive hefeor
[4 [ 4- (3- cyano- benzyl) - pi perazi n- 1yl ] - phenyl ] -am de; -

- Fl uor o] ? r sa't REX¥YFdup Fahél invention is_represented by a compound
[4[4(30 |pera2|n1yljp enyl j - am de;
ﬁ{ﬂ‘ Bl enyI 2-carboxylic acid _
[4 [4 (3 cyano- benzyf) - pi perazi n-1-y1] - ~ ~a i s~ 3 WD 00/ 32582

PCT/ EP99/ 09320 14 phenyl] Réni ¢g; 2' ' Bﬁ\d%henyl 2-carboxylic acid
[ 4-[ 4- (3-cyano- benzyl)-pigerazin-1 hen -am

3',4' -Di net hoxy- bi phenyl cid
)
NS

[4 [ 4- (3- cyano- benzyl) - 15 yl jicpphenyl | - am de;
N-[ 4- [ 4- ( 3- Cyano- benzyl) erazin-1-yl]-phenyl]-2-(4-trifluoronethyl-benzy
| oxy) benzam de ; R :

20

wherein .
X is methylene, oxo or sulfonyl,
R' represents phenyl or a 5-6 membered aromatic heterocyclic group, said
groups being optionally substitued by one or two groups independently selected
25 from C,, alkyl, cyano, halogen, C,, alkoxy, trifluoromethyt, hydroxycarbonyl and
C,.salkoxycarbonyl;
R? represents phenyi substituted by one or two groups independently selected
from halogen, trifluoromethyl, C,_ alkyl or C,_jalkoxy groups; -
R® represents hydrogen or one or two groups independently selected from
30 halogen, C,,alkyl and C,_ alkoxy groups;



N-[ 4-[ 4- (3- Cyano- benzyl ) - pi perazi n-1-yl ] - phenyl ] - 3- met hoxy-2- (4-trifl uorone
t hyl benzyl oxy)-benzam de ; 10 ! I
N-[ 4-[ 4- ( 3- Cyano- benzyl ) - pi perazi n-1-yl ] - phenyl ] - 2- (4-f | uoro- Benzjy ok ‘)
t hoxy- benzam de ;
N- [ 4- [ 4- (3-Cyano- benzyl ) - pi perazi n- 1-yl ] - phenyl ] - 3- net hoxy- 2- phenet hyl oxybe
nzam de : WO 00/32582 PCT/EP99/09320
N-[ 4-[ 4- ( 3- Cyano- benzyl ) - pi perazi n- 1-yl ] - phenyl ] - 2- (2- cycl ohexyl - et hoxy) -31
5 met hoxy- benzam de ;
N-[ 4- [ 4- (3- Cyano-benzyl) - pi per azi n- MMyl ] - phenyl ] - 2- (2- cycl ohexyl - et hoxy) ben
zam de ;
N-[4-]4-( I t hoxy- 2- ( 3- phenyl propo
S oL (o S URARIBREARY abodth B 344 Yol dr dPGENelindreBP
N 4-[ 4- (3- Cyano- benzyl ) - pi pera2| n-1-yl]-phenyl]-2-(4-fluoro-benzyl oxy)benza
m de ; 4'ATet further suitableysubbgmpbe of theZincention Xy represanitet by a'compound
[3 [ 4-(3- gf}fg,lg,qng)g@)zyl ) - pi perazi n- 1yl ] -phenyl]-am de ;
Tri fl uor omet hyl - bi phenyl - 2-carboxylic acid

[4 (2 car banoyl net hyl - pi perazi n-125 yl)-phenyl]-am de ;

-1 sopropyl - 6- met hoxy- bi phenyl - 2- car box Yic \aci d
[4-(4-car banmoyl net hyl pi per&azi A-1- y w

4' -1 sopropyl - 6- net hyl - bi pheny|j- 2- cidR'
[4-(4- carbanDyInethyIp|o' A
6- Met hyl -4" -trifl uorone b|p enyI 2carboxyI|c aci d
[4-(4-carbanoy|rrethy|pi azi n-1-yl)- (f?enyl] am de ;

4" -Tri fl uoronet hyl - bi pRenyl - 2- car boxyl'i‘’c aci d [ 4-(4-cyanonet hyl - pi perazi n_
1-yl]= phenyl]-amde ; - ' 4'-Trifluoronethyl-biphenyl -2-carboxylic acid

[ 4- (4- et hoxycar bonyl nmet hyl 35 pi perazin-1-yl)-phenyl]-am de ; G3 ~( ~; ~~
i v~ 3 WOWmren582 PCT/ EP99/ 09320 15

4' -Tri f | R eprisbiis-ghepiicaplibntycsaubbmyd b ohei o two groups independently

[4 _}6 (2- s"e‘ié&‘f@@’ Ihyld pig mﬁf achan%ylrl ﬁnyb] a8, trifluoromethyl,

riflyorome g Jfen acr'tf
[4(4(3 f@% o aYe ()Eifﬂ %?Z’P?HVyIJ phenyl]-anide ; 5
4' -Trifl rentstshyts-fhiephlesvpistitatedanbonrg bi tvagiatips independently selected
[4 (T 4- ]glllffbn'f’rhélbgw lﬂm&r&hﬁtw'l)@l@ﬂt%%dlrb amb}y gagpyl 1 -amide ;

ri r i.C
[4 (g (3%&9%%% (5 rIRaErY %Efepéé’ﬁ‘é"mgﬁ Uy ‘fep;‘?ﬂ%‘;/‘ly] sejggiegfrom

1 olagey Fulks andmbloncarmseslyl | & nc. d

[4 (4- ( 3-orpahysidlogicaly acdeptabid 9altDsqivqie badéenvalivy thergdfenyl ] - ami de
4' -Trifl uoronet hyl - bi phenyl -2-carboxylic acid

IR B R o ks ol
[4 (4- (3-%hfarmy zyl) - pi perazi n-1yl ) - phenyl ] -am de ; 15

4' -70i f 1 uor onet hyl - bi phenyl - 2- car boxyl i c acid
{4-[ 4- (3-carbanoyl - benzyl ) pi perazi n- 1-yl ] nyl ) - am de ;

4' -Trifl uoronet hyl - bi phenyl - 2- car boxyl i gyaci
[ 4- [ 4- ( 3- net hoxy- benzyl ) - ipe@az@/-ph_@)yl]- i de ;

N

R? ’ (le}

Xyl 1
enyl]-am de ; 30

wherein .
R' is selected from the following groups
25 (] aminocarbonyl,



&' -Trifluoronethyl -bi phenyl - 2-carboxylic acid

j4-[4-(4-fluoro-benzyl)-pi perazin-120 yl]-phenyl]-am de;

4' -Trifl uoronet hyl - bi phenyl - 2- car boxylic acid C3 Jiwd 2903
[4-[4-(3-fluoro-benzyl)-piperazin-1yl J- phenyl ] - am de;

4' -Trifluoroneth I - bi phenyl - 2-carboxylic acid [4-(4-benz élz @ gzeram n-1-yl]
phenyl | - amWRI3EE2 4' - Tri f1 uor onet hyl - bi phenyl - 2- car boxyPGTéEPA¢eR0 .
[ 4-[ 4- (3- car borret hoxy- benzyl ) pi perazi n- 1-yl J- phenyl ] - am de;

4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid

[ 4- (4-pyridin-4-yl met hyl - pi per azi n- 191 ) - phenyl ] - am de;

4' -Trifl uoronet hyl - bi phenyl -2-carboxylic acid

[ 4- (4- pyr(idi npReny, rapubuélryryuag&etéurbyléo aldy), cpaﬁ&walog%m €€alkoxy, C,

o (o by ool e s GRS £ Al roanyoaminocarbonyi

4' -Trifl uor on®eHy e—‘"‘SF'BPi)énWVO ZCGsailCEYd)x@hﬁﬂ& &¢i @n optionally substituted 5-

b A ""Z"Lg;?g*:m “‘Emfg‘%ﬁ“‘r"eram‘é“%'ﬁ'f‘ﬁﬁ?ﬁmt?ﬁﬁ“m dazol -2
gifluoro g'-,l @g - E@g{lcam met hyl - TH-i m dazo

G3 I ~x 9/ 09320 16
y| net hyl )( )p| p%l} qptionafly Substituted \arematig heterocycyl consisiting of monocyclic

- Idsopr ?)pyl rﬁs:glsmclt {usptlepq?yoyﬁhoceudqulwmereml shid 4adidalé Tob&inmat hyl -[ 1, 2, 4]
oxalazo 5- W ﬁf?gﬁ,( t ~a ,
4' -Trifluoroneg - bi Sheﬁ&%tﬁ%;\ﬁg%ﬁﬁp}:wg%% M%‘B w ?%ffected by C,.
H-prrol ylﬂlf y|)5 i perazin-1-yl)-phenyl]-amde ;
Qopr BpWW%iql?é% IPIWLYB iophenafly sgbsi@urtb@by lane caidwa gfolipg dndebendently
H- pyrr ol séle@tedr&tha)I@qmeC@eﬁmbrole Fm%lWI]ana'U Q&koxy groups:
S-Met hyl pérg Péée% hMélﬁQérplﬁg%W Eﬂa?% }//I ic acid [4-(4-(1 Hpyrrol-2

yI nmet hyl
it o Bﬁaﬁfoﬂ caly e %ngb@ SelhroBRIA cdesvRtve thereo,
[4 (4- propyl - pi perazi n-1-yl ) -phenyl ] am de ;
4' -16 i f | weuiippeebXf thiat @?&@M&eszhé?@lﬁ%”é%dn?pd%ﬁh%f formu (l) apply equall
[4(4(3 in-1yl) - phenyl ] c? y
-Trifl Egér:(%&msé%mﬁr%y h’é’ﬁa&/@a%é?iar boxylic acid
[4 (4-furan-2-yl net hyl - pi perazi n-115 yl }-phenyl ] -am de ;
- | sopr Barituléryptetiergd bombewmds- & tar lhoeWtiohCmaIGUQ thdse( fir Which
|'|' pyr 1ol egehyldmablayds fBl‘rH@lEa(?ﬂ)' i8-sbiol e)d' R nt}%] zu s, for each
4" - -BHH%S{B'EI;% -b| % -car cac Ql- yl -
H pyr r ol t ‘%ﬁ V4 efomppué%ﬁwr]e '”‘é'ﬁﬂe those
4 -TriflW¥ ferP@Phwa-"B lpheﬁynmtﬂa crbesrietied fammdhe preferred or more

[ 4- (4-t hprefeived gRoupisifert duch-vatigiie.azi nl-yl ) - phenyl ] - ani de ;
4' -Trifluoronethyl -bi phenyl -2-carboxylic acid {4-[4-(1

H pyraz - 3- y| met i perazi ne-1-ylj-phenyl}-am de ;
4 -Trif |%}Bﬁa§¥%‘t"ﬁiﬂ %F%ﬂ&‘rﬁ/ﬁ“@t%@?wr'?'&'“&&ﬂa
[ 4284-t Fﬁﬂ'}ﬁﬂwowmymhwyl—@fqadrmmﬂﬁd -#-(B-qyheopkhzydrpiperazin-1-

4" - Tri f lyoshenpl-Bmidedi phenyl - 2- carboxylic acid {4-[4-(5-fluoro-1
H i ndol henyl }-ani de :

¥ 1 sopro f’lpf@fy‘“g "*&"ﬁ%@?@' bl BB Charo-benzyn
(4 (4- (3’"5) 2R 1Y) yh-amjde ;

oxadi azo¥ -l@ppdp)/;-mw)oy-mpm:yazicamoiylwi acidagay By ab-senzy)-
30 piperazin-1-yl]-phenyi]-amide ;
4'-Isopropyl-6-methyl-biphenyl-2-carboxylic acid {4-[4-(3-cyano-benzyl)-
piperazin-1-yl}-phenyl}-amide ;

6-Methyl-4'-trifluoromethyl-biphenyl-2-carboxylic acid [4- [4 (3- cyano-benzyl)-
piperazin-1-yl}-phenyl]-amide ;



30 4' - Trifluoronethyl - bi phenyl - 2-car boxylic acid

(4- {4 {3- (5 trifluoronethyl[1, 2. 4] oxadi azol - 3-yl ) -benzyl ] - pi pﬁsrgagglq }Mgl} p
henyl ) - am de ;

(4-{4-[ (4" -Trifluoronethyl-bi phenyl - 2- car bonyl ) - anmi no] - phenyl } - pi perazi n-1

~rJ)~~ ~ acetic acid ; ' 4" -trifluoronethyl-bi phenyl -2-carboxylic acid
[ 4- (4-{[ (biYR&MFFE23-yl net hyl) 35 PCT/EP99/09320
car banoyi ] - met hyl } - pi perazi n-1-yl ) - phenyl ] - am de ; C3JI~~1i~~3 W

001 32582 PCTI EP99109320 17
3-(4-{4-[ (4" -Trifluoronethyl - bi phenﬂp- 2- car bonyl ) - am no] - phenyl } - pi per azi n-
lyl met hyl ) -benzoic acid ; 4'-Trifl uoronethyl-bi phenyl -2-carboxylic acid

(4-{ 4- [ 3-4lsopropyl-5-methyl- blphenyl 2-carboxyl|c acid (4-{3 {3

2-trifl hyl ™ heny! ) - ani de; 5
o T 1 O RoEr T behevbb e gt Promy!)-am de
[4 [ 4- (35cqlaﬁ&*be$pm9nvﬂ-bmhseyl&¢mwm} agitl ¢h{4-{3-erandebenzyl)-

-Tri fl yipepai-hyl]- dmeahgaaml.dez carboxylic acid
[4 %_f’ %tWathk)E—ﬁ'r ucﬂﬂljne yi EB Izlc% 0 Flic acid [4-[4-(3-cyano-benzyl)-

i fl uorone oxylicracl
[4 [ 4- ( 3PIRPERN- Bé’ﬂ ﬁgﬁhP% I)10 pi perazi n-1-yl]-phenyl]-ani de ;
-Trifl ﬁdﬂmlt-ﬁ-yrﬁﬂtbrqmmnyll-b@wmr baaploigicatid4-[4- (3 -cyano-benzyl)-
[4 {4- ey whj ]Qﬁlrd%ZI n- 1y|) phenyl] am de ;

-Trifl

5' (35“’@@ *Birmm” T LN M-

q 4- ( sirexariro I ybmwhehyll-pinisler.azi n- 1 yI] phenyl }-2-pyrrol - 1-yl - benzani de ;
N{4 [ 4- BpHeWARDCArBEANE ekl [B4-pa-Lytmb: bénk PB@@Va{z}n-?-yl?lbhéﬁUI ardid¥! - benzami de
or a phyg 'métﬂgkfahwnﬁﬁ%gm&g@ce%@@g a3 qyaﬁé Bedyi p%érX%%HV%-t“ereC’f
4' -Trifl BB‘PQ)’HE%’W?P bi phenyl - 2- car boxyl i c acid
[4 [ 4- (34@%0%@yfo)nq3h)pmuﬂanwzcyérbexmwIayid][4<‘{l4¥K$iEyano benzyl)-

[4 1[540%955}5251— B BKEnAL Eglgr@gg: - -carboxylic acid
enz
Isoprogxﬁgg&#gm%bégwﬁ%‘ﬁﬁmé )&{}?}%@%y e&emgT’lFa[Tﬂde(S cyano- benzyl ) 25
p| per azi N [il’irl( -Ciyararpenzylirairrsazin -yl phepy b3y(b-rbenptararoli-yheny| - 2- car boxyl i ¢
aci d [ 4- bénzathide,ano- benzyl ) pi perazi n- 1-yl ] - phenyl ] - am de ;

6- Met hyl if I i i.d.
[ arfet (3 EE°@]’%%£“%F'§’?E%?%§?%%?%3?‘]@-%&%‘-’%%@-@%?*%&4-v'l-
4 sopr ¥'hyl - bi phenyl - 2-carboxylic acid
(4 { 3- ( 35Mathguyp- trﬁlu&p}m@tbylemmyﬁl—&barbbmmwc]ct[}4%[%3-azénm-ﬁeryyl}— phenyl ) -am de
; 44( 4T£;§.bg@&p\r‘a§|§1§he@|}mﬁayI | 2- car boxyl i cnaf:i d o -
[ -Iso rogizt ms{ﬂ oxy |pﬁgﬁeﬁyl% L%) ?f’é%&%@f%—"?ﬁ%‘%armyI met hyl 35
p| per azi PPeagNy1-ieRsiy aéWFEe ;  C3Jl ~i'i Lw WD 00/32582 PCT/ EP99/ 09320
18 2% - | séradipory-B-tnfleibrprhetbylddishenlyl-2-cadoiyic\dcidd4444(3tcyano-benzyl)-
[ 4- (4- capipar@nl 11pi-piémjiRmhiagi n- 1-yl) - phenyl | -ani de ;
4'-Ethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-piperazin-1-yl]-
phenyl}-amide; v
4'-Methoxy-biphenyi-2-carboxylic acid [4-[4-(3-cyano-benzyl)-piperazin-1-yl]-
30 phenyl]-amide;
3’-Trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)- plperazm -1-
yll-phenyl}-amide; Lo T
4'-Fluoro-biphenyl-2-carboxylic  acid [4-[4-(3-cyano-benzyl)-puperazm-1—yl]-
phenyl]-amide;
35 3',4’-Dimethyl-biphenyl-2-carboxylic acid [4-{4-(3-cyano-benzyl)-piperazin-1-yi]-



-1 sopropyl - 6- et hyl - bi phenyl - 2-carboxylic acid (4-(4-(3-(3-nethyl-[1, 2, 4]
oxadl azol -5-yl)-benzyf) - pi perazi ne-1-yl)-phenyl)-amde ; 5 03 i 2503
4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid [4-(4-(1 oLt
H pyrrol - 2-yl met hyl ) pi perazi n-1-yl ) - phenyl ] - am de ;

4' -1 sopropyl - 5- net hyl - bi phenyl - 2-carboxylic acid [4-(4-{,
H-pyrrol - 2-WR Y| ) pi per azin-1-yl ) -phenyl ] - ani de ; CT/EP99/09320
S-Methyl -4'-trifluoronethyl -bi phenyl -2-carboxylic acid [4-(4-(1

H pyrrol - 210 yl-met hyl ) - pi per azi n-1- yI ) -phenyl ]-am de ; or a physiologically
acceptabl e salt, solvate or derivatilde thereof. The term "physiol ogically
functi onal derivatlve as used herein refers to any physiologically

accept ablﬁ\qull?me' ve of a conmpound of the present invention, for 15
exanpl e whi ch upon adm njstration to a mammal, such as a human,
is capabl?ev40P‘"ﬁﬁtBthdHWQV'(%F?rEE’EMW agi [Hid3-e@noyherevidRipgrazinmulind or an
active nmrmby)lu atnidet her eof . Such derivatives are clear to those skilled in
the art, th (W;g; ti he teaching
of Byrger 3M4 m”él n &éﬁ?g?nyg?%%ﬁ é&%g@%ﬁéﬁ“g%&i%%yﬁ%r%iﬁ%ﬁ) Vol 1:
Pringi pl &4 PAWBV‘?: % ce) 20 which is incorporated herein by reference. The
corrpoundsNM—[%@&Ywé}ﬁniﬂhpbﬁ@zinnhvlﬂrpt\m)é} f4-widperomethyl-beneyidxyh of apoB100
-and are tdansamideuse in the treatnment of conditions resulting from el evated

hvont oMl B BlocR AR R D THRe ARl A AScRTBALRE, 0L,

vitro |sf{9§¥lé?’m)ﬁéﬂz"’lj§'pﬂg pri mary human hepatocytes as a nodel system The

speddfi C|N-54 pf-(3t¢y&nomepmyl)4plipemtmth¢l] -phereyiit2-gaflucso-eehaiibiygBed by conparing
the effegf 140, apoprotein A—l 30 and fi brinogen pr oduction. A

specific r ef The in vivo e of the
corrpoundﬁ'&é@'@i@”%ﬁ?@ﬁg‘b@'pﬁ@ﬁge -ylgpé “V‘la%WFm%Y éﬁ"le&ﬁthéf[o ¥he compounds of
t he i nverpengamide ;DBA/ 2 mice and- Wstar rats with nmeasurenent of apoB-100

pl as mat I - t4en4q oftRhegNbipgazinl1-pIpphéri]-BR-orldnesyl- eﬁ?d)dy%l@ conpounds are
fur I&ggﬂstar rats by repeated oral ~S~ 2~~3 WO
OOI 582 0 19 adm nistration (once a day) wth neasurenent of

total chdf [é‘s&“e@tﬁy)a“PW@&%&'P?@Z'PHMIJPB‘?@']# @h@lc@@?@f'tﬁthm‘b'h gl yceri des,

apoB- 100 banzhraideA- | pl asmatic | evel s as a percentage of control values. 5

The conmpay -<9fc)1ahs-ueﬂ Wgénb%zﬁfﬁylpﬁﬁ&ﬂﬁ] -AREtREOL(BIghehpihi bi t or s of
hepati ¢ produ l|)on %f apo , furthernore exhibit good oral
bi oavai | &YV HKE (HdL?r ‘ati on of action. npounds of the invention are of

use2@ n tf’l‘b“'t[‘f' Enann-betzyirireraat i eiladiesyll- itﬁ“'ﬁdﬁr@rl@é‘w‘?ﬂ@ non-insulin
dependenthedzarhidbes nel litus (NIDDM), and coronary heart di seases. Conpounds

of the ir;vemﬁljoq néth ,@,gﬁé;,yué%smbxw& éa&qal[ ?aéﬁrfémédzgl') BipkRyH. $-

chol ester&gan riglycerides, are of use in the treatnent of

hyper | i p&HiP 'H erl i pi dem a, hyperl i popr otei nem a, hyperchol esterol em a
andl or hy‘p&fﬂuqrghyﬂawrblm&z—cmxvlmﬂ f4c(A- qartarmvdmethplrmmraas fa conpound of
forpml a T(yl))ph@hwpa@mém ol ogically acceptable salt, solvate or derivative

t her eof ar 20/ {@% . There is
al so pr OVI egﬁggfé‘nieﬂﬁ{xﬂfeﬁ?’p a?gI ?:Srb*)%llhe |érlé\)‘ént |[ ggﬁ]gg é conmpound of
formul a PIPETFAN-A-YHRReNYI-8Gideal |y acceptabl e salt, solvate or derivative
t her eof |4hlsbhmppF®pwltam-bmnewl Zecamipakyi@nentacifior Mﬂ-bmbﬁh@ykﬂe@a{lmnt of 25
condi ti opgmersithlyiydhehyipammpleevat ed circul ating | evel s of apoB-100.
30 6-Methyl-4'-trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-carbamoyimethyl-
' piperazin-1-yl)-phenyl}-amide ;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4 (4- cyanomethyl—plperazm -1yl
" phenyl]-amide ;
4'-Triftuoromethyl-biphenyl-2-carboxylic acid [4-(4-ethoxycarbonylmethyl-
35 piperazin-1-yl)-phenyl}-amide ;



|n an alternative or~further aspect there is provided a nmethod for the
treatnent of a manmal, including man, in particular in the treioggnt,.p§
conditions resulting fromelevated circulating | evels of apolg n
conprising adm nistration of an 30 effective anmount of a conpound of
formula (1) or a physiologically acceptable salt, solvate or derivative

t her eof . ItWQ/\ﬁ”{-"F“Ee appreci ated that reference to treatHERPYE0nt ended to
~ include prophylaxis a's well as the alleviation of established synptons.
Conpounds of C 3 JI!~~~ e~~3 WD 001 32582 PCT/ EP99/ 09320 20 fornula (1)
may be admi ni stered as the raw chem%al but the active ingredient is
preferably presented as a pharmaceuti cal formul ati on. . Accordingly, the

| east. ond SRR ELBABRSR, bG8 GRTRAShm b et & sar .

sol vate ol PB@?Y'b%{'Ndﬁe t hereof and for rrul ated for administration by any

conveni edt-TrifustametBdipEOREDsabOINE did [P Bhadhoxy-bropdl) biperazadapt ed for
use in nye I]Cdﬂéﬂyéhﬁtd%a”' cul ar human nedi ci ne, and can conveniently be

formul ate ntion r u5| ng one_or nore pharmaceutically
accg%t abPeTt éfE’Pf‘?"@‘?tBV' phf@y'géfﬁ?nsi”é’ £s. colfpdcds-Biluererbutys (1) may be
f or mul at ewefazin-biylphetylkeaaide ; par ent eral transdermal ) topical {including

opht hal WCTMrdiﬁé DoipHéAPIOE-cAtbokyast al éi@m Nir§Y(478-hihyRbut 2 orm sui tabl e
for adm n| s d 9 atzl O?l @r |n§ufflat[|1(§n%15 (eylgt%eret );ough t he

nmout h or Wg " H'&@'P %’?yagl'arggﬁt nistration, the pharnmaceutical conpositions
may t ake4thiflupemetayl-bighenyleearbeelic t cagicet d4-¢4- -(Tayano-efugiodpazydd by
conuent i pipetaziretyn-pheii-ghideaceutical |y accept abI e excipients such as

bi ndi lid
or "hyarofy DeoyT ey R Bl ARy BRLERE SR BB Y RBTT 1ol T e
cel I ul osB pSFaZE‘aT bft)'lﬁﬁ? kAdgen phosphate): | ubr| cants (e.g. magnesi um

st ear at e4'-TrifluoraonethyHbipdehyl-Hiaboryligr acid s [4-&-@-nifpobabzy|)sdiperarindr sodi um
starch gliyg ﬁéﬁﬂt@a,deor wetting agents (e.g. sodiumlauryl sul phate). The

tabjets art. Liquid

prersgr at ?%"sﬂla g?@egéyg pl?'réanzt%a}rg%yreﬁc:ﬁgf?%céar{;ﬂtgowgy;%zwf fo(r:] exanpl e,

sol ut i onBipezingh¥ll-ghenyilspaidei ons, or they may be presented as a dry product
for cons#iTriflubmmethyiHbiphahg2-carbadytie acitl U4 {{4i3-tnetitdXydetzyippiper@zinse. Such
liquid pﬁ%%@w@m,dgay be prggar ed by conventional neans with (
pharmace C addi t ves ts (e.g.

sor bi toI pﬁ&%yﬁ@fﬁ%gmgﬁé@dgﬁy ??'Qi‘gf“o@% 58 gtpé'ge %%?‘Bre fats);
emAOsi nylhgh%tyﬂmdQ‘e g. lecithin or acacia); non-aqueous vehicles (e.g.

al nond o! LTnﬂQbiané?Wl-@fp?tenﬁizhéérb«ﬁJyﬁ@QQ&i [Q[4-(3Aprd-88RiyHpipRaakabl e oils); and

preserv g(‘aangde met hyl or propyl = p-hydroxybenzoates or sorbic acid).
The pre[a)% o rt al so contain buffer salts, flavouring, colouring and
sweet eni 5‘ arprmet ’b!ﬂ’)‘EPH' rfatpoxvligacid [4-(43benzyl-piperazis 19y 001 32582 21

PCT/ EP99P|®9®'Q@"MQ§par ations for oral admnistration may be suitably
f orzgul at ¢Wrmgoﬁ*ﬁ&hﬂ@%é@|1$&%&yﬁ@§@dﬁ{i@eca@%rhéftﬂoﬁﬁmltﬁ?md For buccal
e

admi ni st Q on may take the form of s or 5 | ozenges
f or mul atégyan c{dﬁggﬁ% ir}'&érmnner For transdermal adm nistration the

conpoundd-Hikeiomey-piphend- 2rareay lioaciddy (doryridi-fyiragtayl-iceragiedms, gel s,

oi nt ment g)-pheryftantides or as a transdermai patch. Such conpositions nay for

exanpl e berrfng foredlyR8i Wbﬁ L 22hr Y RONGd P4-(Lbyrid MidePaZidl§. addition of
sugatgabl e ﬁnl ngﬁ )hng, F&&fqy?‘n% bslr "ﬁﬁ'ﬁgéltﬁ)é\,%%per si ng,
end| %ol our| ng agent S.
rlﬂuoromethyl -biphenyl-2- carboxyltc acid [4-(4- pyraznn-2-y|methyl-pnperazm-

-yl) phenyll-amide; T
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-thiazol- 2-ylmethyl-p|perazm -1-
yl)-phenyl}-amide;

35 4'-Trifluoromethyl-biphenyl-2-carboxylic  acid  [4-[4-(1-methyl-1H-imidazol-2-



The conpounds of the invention nmay be fornulated for parenteral

adm ni stration by bolus injection or continuous infusion. Fof |3ulr||a.{;i S for
injection may be 15 presented in unit dosage forme.g. in anmpoules or in
nmul ti-dose containers, with an added preservative. The conpositions nay .

t ake such f-orns as suspensions, solutions or enulsions in oily or aqueous
vehicl es, amgomsszontain fornul atory agents such as sudisafEPHg320 _
stabilising and/ or dispersing agents. Alternatively, the active ingredi ent
may be in powder formfor constitution with a suitable 20 vehicle, e.g.
sterile pyrogen-free water, before uge. The conpounds of the invention may
be formulated for topical admnistration in the formof ointnents, creans,
gels, lotion essarie aerospl s. or drops (e.g. eye, ear or nose drops).
O nt nentsygﬂ%h%@@'gﬁ?zwéi'y'hpg?n AR9Pe, be formulated 25 with an aqueous or
oi | y base 4nisonroplieS-methi-bipheoyl-carbarylie acili(éke(3-(Fgmathgl-di2,4el | i ng agent s.
QG nt ment s okadia2sBL\)-5drizgh) pReraAnd- g SheniRimke ;manuf act ur ed idn a ﬁt erile
manner usi,ng. il 0 nents.. Lotions or ate ith an
aqueous or“',‘gf"f‘f}’$‘§)’8§tﬁ'§ﬂ%ﬁ%@?§°ﬁﬁ°°§€ﬁer aPs| sg?%gpégli?)gﬁba'ﬁme@%'mr e

enul B fyi Ripesapiy)-rhepyil-amideng agents, di spersing agents, suspending
agents, t ki-ghprippis-agtiyi-biphenyl2otanbidiylig agRint $4-(41ePRsyriche-yifethey-mul at ed
with an agﬁpt%@_&, %gnﬂﬁgﬁ%sl bgsle al so conprising one 08 mare di spersihng
agents, s 1 Lrsj, age .. .0l ubj lising agent r suspendi ng agents. They
Ty al so SOV SRR DU RAE VS carbex JEel (- Vih or 32562

PCT/ EP99/ gb2kyiP@paiaginebyippbenid]-amhide he i nventi on may al so be fornulated in
recty _C0W%k&ﬁéhﬁ%ﬁhe&%lfﬁ%ﬁr@%ﬂﬁco‘{ﬁcﬁﬁ-@fprbﬁil-%'fﬁér%@%f@r‘énylﬁ- 9.
cont ai ni ngmcls nventional suppository bases such as cocoa butter” or other
glycerideS.”5 The conpounds of the invention may al so be fornulated as
depot pr efafétuosaethdibithanyhd-cadokylg aad e 4i3-aerlylraepziepinenszini st er ed by

i npl ant at yipphéhyramidanpl e subcut aneously or intranuscularly) or by

i nt ranmuscylagn ol &B*I%heﬁ?ﬁ%—lcarfb%\{ll‘;xg&@'[31(43%8%8%9%&%{&&\?@ | nvention

may e forsruhat W T h 'sui e polyneric or ropho erials (for
exanpl e a¥PR e'@&‘ﬁ"EPSn in an 10 acceptable oil) or ion exchange resins, or
as spar i ng-gogrobyits-mettoxy-biphend2-cdrboxwic aagid e[4-@s(1H-pypak-2yiethypl ubl e sal t.
For i ntr appelziratl)phekyparmee,; the conpounds of the invention may be
fornul at eg, i 3. ALSt.rat i Vi I | r£d or unit
dose 15 dg\-/ﬁiﬂélééurr_‘%ébﬂ%?pnﬁae? Pb%ﬁ%ggﬂg po@xgtgar nf&fhv'\ﬁ Phgtgpléﬁ?"gg}ﬁﬁéfcarri er for
adni ni st r ¥Med)oriPergzia-1syll-ehanyd-amide very devi ce. The conpositions may
cont2d n f A'ehifliofoniétydbipteayl-2carbolylit acid8%4-tHiopHen-Aygltnette/l-pipemzimal |
dependi ng1Qy)-ghdRyiBifed of adm nistration. A proposed dose of the 20
conpounds A4 he invention is 0.25n0/ kg .to ab 125my/ k 0 i ght per
day e.g. %MFE&"?G hyi-é) PK"@?B%’P%’ : g?'dvvi fﬁ'ﬁﬁil“é%%ﬁ%‘/ @Fq%{%\gt it may be
necessar yPiperaziRe!-ylbohe¢mE-aaigeat i ons to the dosage, depending on the age
and condi #Tifluofontidityl{bigheanit2-emtiokie apidgei(sehicisimngBymiettyi-pipetdzin-mat el y at
the g scr el iyeg@_ggﬁjeattendant physi cian or veterinarian. The dosage w ||
al so 25 depend on t route of adm nistrati and e tjcul ar conpound
sel ect ed. 2 ueaﬂfégﬁﬁ’éﬁﬁf‘yngﬂgP’é}'“EIaf'dnéi,[f"?g'fluﬂré’éfl'ﬁ]‘@&,ge%‘éd“begw Ai st er ed
wi th one piperaginet-yirehemdlcraideagents and fornul ated for adninistration by
anyd_Clf)nvelﬁ'i-lgéﬁrpbﬂlﬂ-meihﬂx bipPBMAI tRBSMyIEBNAGH - A@gr-@geirﬁétaquw,fa? ;M'hll be
readily a e aked 1 SKib | n the art. For exanple e
corrpoundsgfg%q?éygf%&ﬁa F%I %ﬁ)g/ra%g‘eaﬁm hﬁ‘gm@%erﬁg:éh conbi nation with an HVG CoA
r edud® ase? T HifupiamsathylRiIRbeAodrRRIbexYlicor msida (1) (4-&H3a(Sgrluaremetgvial | v
accept abl [a,za]okadiszdlfzaw)eb@'rzytjl-(pipievamri-\‘rql}tpltnenﬁpémidwy be prepared by the
gener al  MRAROHS - PifiuotdMEthNiSAINY RS -carbohylRaminophényTibipdra A1 347282 -
acetic acid ; -
4'-trifluoromethyl-biphenyl-2-carboxylic acid {4-(4-{[(biphenyl-3-yimethyl)-
35 carbamoyi]-methyl}-piperazin-1-yl)-phenyi]-amide ;



PCT/ EP99/ 09320 23 In the follow ng description) the groups X, Y, Z, R, RZ
and R are as previously defined for conpounds of fornula (I)g ugl,gssms
speci fied otherwi se. According to a general process (A), a conpo MH bt
formula (1) may be prepared 5 by reacting a conpound of fornmula (I1) with a
compound of- formula R-Z-X-L R2 YOANHwbwal R3 (I1) where L
represent s WO WR#pbl e hal i de | eaving group, e.g. chlori BETERRYEER0 10
standard di spl acenent conditions, or where X is an oxo group, L may
additonal ly represent a hydroxy group, the reaction being effected under
standard acid and am ne coupling condi tions. A conpound of forrmula (!!) may
be prepared by reaction of a conpound of 15 forrmula (l111) with a conpound

of f or mul &(4-{4¥4 Rzifilioréritilyl-biphEhy1\2-darbehyi)ldrhihof-pABnyWfSadiniS defined above
g

and P is i angjl.ne protecting group, e.g. tertbutoxycarbonyl (Boc),
under staﬂ'agérﬁgbggh?j%ﬁwnditions for an acid and am ne 20 coupli ng,

fol | owned by rieyPEetm-PoRetr-2-¢rsbanyiie ect i mgidgr oup (4+fBr(22R-trdlobe- condi t i ons)
e.g. aci ditoylcarbamayl)-bénzylBieratiodyl)-phepgnReigs] of formula (1V), where A
repr gsents_tMaudBmelfi-B 80 : Lep tion a_conpound of
formul a (v; e ~f.hf7; jfﬁ%%\ckﬁp%%{yggﬁfgpﬁiﬁw&% tiﬁ'?))”’g»gﬂ‘}"%ﬁ@é's?r09320
conpri si nYr-ARYMIAUE? on of the protecting group P using standard
met hodol dgfrifludrbmethyl-biphenyd@etartmoxylid atit 4\(#acetyBpipefazinet-g)-pharige
hydr ogenaimig@®: condi tions. 5 A conpound of fornmula (1V), where A represents
CH may %—T%E&grrnggwyf-éigﬁér%{lﬁp a %ligl(ljc Oa]':cicfiOr[ﬂ}itl-&-cg(\a/llr_\%-benzenesulfonyl)-
10 piperazin-1-yl]-phenyl}-amide ; '
4’-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-methanesulfonyl-piperazin-1-
yl)-phenyl}-amide ;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-[1-(3-cyano-benzyl)-piperidin-4-
yl]-phenyl]-amide ;
15 N-{4-{4-(3-Cyano-benzy!)-piperazin-1-yi]-phenyl}-2-pyrrol-1-yl-benzamide ;
N~{4-[4-(3-Cyano-benzyl)-piperazin-1 -yl}-phenyl}-2-pyridin-2-yl-benzamide ;
or a physiologically acceptable salt, solvate or derivative thereof. '

Preferred compounds of the invention include:
20 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-piperazin-1-
yl}-phenylj-amide ;
4'-Isopropyl-5-methyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-
piperazin-1-yl}-phenyl]-amide ;
4'-Isopropyl-8-methoxy-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-
25 piperazin-1-yl]-phenyl}-amide ;
4'-Isopropyl-6-methyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-
piperazin-1-yl}-phenyl]-amide : ' '
6-Methyl-4'-trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-
piperazin-1-yl}-phenyl]-amide ; :

- 30 4'-Isopropyl-5-methyl-biphenyl-2-carboxylic acid (4-{3-(3-methyl-
f1 ,2,4]oxadiazoI-5-yl)-benzyl]-p_iperaziné1 -yl}-phenyl)-amide ;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-carbamoylmethyl-piperazin-1- - -
yl)-phenyl]-amide ; - o
4'-Isopropyl-6-methoxy-biphenyl-2-carboxylic acid [4-(4-carbamoyimethyl-

35 piperazin-1-yl)-phenyl}-amide ;

—



[,/ NP 8 N) 10 by reaction with a suitable a conpound of formula HZN-P
where P' is a suitable protecting group which is labile und 'q qu. ?atlon
conditions, such as a benzyl group, using a suitable coupli % ée‘r‘lt

agents such as tris(dibenzylidene acetone)di pal | adi um :

2, 2' - bi s(diphenyl phosphi no)-1,1" 15 bi napht hyl (binap) and sodi um

tert-but oxWPH0B288%R sui t abl e sol vent such as tol uene, fJAATEREWH) renoval . of
the protecting group and reduction of the double bond under hydrogenation
condi tions. According to a second nethod (B), conpounds of fornula (I) may
be prepared 20 by reaction of conpolthds of formula (Ili) and conpounds of
formula (M1) ANXHN\ ~-/ Z-R (VI1) where L is defined above, under

standard . JL!

PCT/ EP99/40%§§BJP%G &%@JIB@ ﬁg-zzc?arl?o lr'rélil a ?WI) r{aﬁﬁ &gﬁr’é?ezw%'by reaction
of a compiRgRFiRf Y' amige ;wi th a conpound of fornmula R -Z-X-L, where L
is defi nadnsabmpgr-s mnwmew-znmh@mw-mes -{8-nethyGr@u) under

hydrogen %&deyrs i . dzq},e_r_ Qr ISR retlons According to a third
pro g &.gﬁjg ere al kyl ene- may be
pre red ”fr‘@é@'f‘?gﬁl eé‘V[: ﬁi‘)@ﬁ 'Cof f“ WIEMH‘WVW'?W'@‘*@M%WM of
fornmul a mecazm dykydhenwl-amidehiere L i s defined above, HOA -X-Z-R \ a R3
(V1) 1Q-(ceprpyrsimetiy B@hé’M}l@ davidxyiic m&.dbe[mrﬁqqaraﬂroaqqmﬁ&hv to the
process Ilneq ? B. 15 According to a fourth general process
(D, gﬁ’ﬁ g)p{\%pﬂﬁ% , Where at |least part of X represents an

al kyl ene 5rM$ﬁhY't“t)-ﬂﬂﬂ#@fq5ﬂ?ibY|deﬂW@Y'&Cﬂbw'92F'ﬁd4§§‘ﬂ161fﬂrpyrﬂd;2 be prepared by
reatd i ngymnetioypoipadziob1-fipphenyd-amids ; W|th a conpound of formula (1X) 20 R2 Y
ONH ~, o‘rzalph(\jdoloar\:alg é‘éc%(gtga s%ltxgol\}%% éém)é/ﬂ\% e}gofrepresents X minus a

met hyl ene gro reductrve amnation conditions, e.g. using
sodiumtri acet oxyborohydride in a solvent sucf~ as dichl oroet hane. -
The term "physiologically functional derivative" as used herein refers to any

physiologically acceptable derivative of a compound of the present invention, for
15 example, an ester, which upon administration to a mammal, such as a human, is

capable of providing (directly or indirectly) such a compound or an active

metabolite thereof. Such derivatives are clear to those skilled in the art, without

undue experimentation, and with reference to the teaching of Burger's Medicinal

Chemistry And Drug Discovery, 5th Edition, Vol 1: Principles And Practice,
20 which is incorporated herein by reference.

The compounds of the invention are inhibitors of hepatic production of apoB-
100 and are thus of use in the treatment of conditions resulting from elevated
circulating levels of apoB-100. '
25
The ability of the compounds of the invention to inhibit the production of apoB-
100 by human hepatocytes in vitro is determined using primary human
hepatocytes as a model system. The specificity of the compounds of the
invention is established by comparing the effects on apoB-100, apoprotein A-1,
30 and fibrinogen production. A specificity of at least 100 is preferred.

The in vivo profile of the compounds was determined by acute’ oral -

administration of the compounds of the invention to DBA/2 mice and. Wistar rats

with measurement of apoB-100 plasmatic levels as percentage of control
35 values. Active compounds are further evaluated in Wistar rats by repeated oral



25 C 3 Jl.~~~ ~s~3 WD 00l 32582 PCT/ EP99/ 09320 26 According to a fifth
process (E), a compound of fornmula (I) nmay be prepared fron1aﬁgigﬁer_t
conmpound of forrmula (I), using standard techni ques well known”i'n %He 't
For exanpl e, conpounds of formula (1) where R conprises a group containing
an am de group may be prepared fromthe conmpound of formula (1) 5 where the
corr espondiwgogpesset i on conprises a carboxylic acid gr oupCTERWEHR2G n turn may
be prepared fromthe conpound of fornmula (1) where the correspondi ng
position conprises a carboxylic ester group. Well known nethods in the art
may be enployed to facilitate the t#@&nsformation of an ester to an acid and
then to an amde. 10 A conpound of fornmula (Il11), where Y is a direct |ink,

R2 is a phenvyl, gr an al { C. ero I i oup, may be
pr epar ed %@t{%logaoeg%a{%&bw&nﬁ?%Hf%ﬁ%rﬁioéQ%{ #%&%ﬁﬁo?ﬁ%{:éﬁéﬁg ving group,
r epr esentliggprigleinrchalegienoh drigiyceridesnapaBe R0 ansiarpA-brigemalic Brels @sul a (X1) 15
Rr ' PG geréentByediebntrdiaiueepr esent s phenyl or an aromatic heterocyclyl, PG
represents a protected carboxylic acid and A and D represent either the
boronic acid or the suitable | eavin roup, such as triflate or brom de,

fol | Bued B eRPPAEEqi dhe drvention Ree gP%PéeBP ﬁ@eﬁ‘HBdW"Wf?d%P?i‘Faﬁ‘tFar d

condi t i onsodugtion ohapdBx4@0,r ehichdlrtdfrmare exstilsit gopdaral bivbeailabllityrapk esent s a

hal i de | eaydidd SLesdy, the carboxylic acid product can be treated with a

sui tabl e reagent, such as thionyl chloride, to give the correspondi ng
chloride | eaving group. 25 Were R is a phenyl, substituted by an aromatic
het er ocy cCampounde ofrtbedinyantinetase crfyuseyin theytreatment of dtkkesesalgrosipy wel | known
met Reds iganklRatiRy, thonkiRulinngdpaneent dlBstes trhellitas ISNDDMENand Somnemt hyl
substi t ut %drtolsaég%@gol e, this my be formed by treatnent of a suitable
benzam dé" e TR7AtTVe with a suitable reagent, such as dinethyl acet am de

di net hyl acetal at el evated tenperature, followed by 30 cyclisation of the

i nt er nedi Gérapamap cafnttie Whtdntion dare yalsoriuseful in -lower@g3 sdrum-Hipid~levds WO 00/ 32582

PCT/ EP99!¢%8%§§K§¥ LndJoR teh/ceRdss, ARAAFA L 18 NQAS tdamsdrit Redysimiemiary be usef ul
for the |ntr? .Hctlon of, thﬁ desired. rouq}s %L hﬁﬁ%e%l ge in %rty;orstepvm se

f or it i oYBFMPREM™Requi U IR GG ™ a g i PRI P EBtE agpreci ated that these
gener al rypadiHycesdemi@. conbi ned in different ways in such nufti-stage
proocesses. The sequence of 5 the reactions in nmufti-stage processes should

of courseprhe : rﬁﬁq‘g' Idid i68qi af fect

gr oups i?’ﬁ]‘ﬁ%‘lﬁggﬁ%%foﬁﬂoﬁbggg %S|drl@ dl%g%%é ? ??\%%;??%gggq? Q.IYCOrrpounds of
formul a FRCCSRIgRIE salty sqlyate or dgpyptive,therepf fof use ¥ tharapys i PP oun or 10
may 20e prrepwngdedigingt andard net hods well knewn in the art and/or herein
descri bed. Physiologically acceptable salts may al so be prepared from ot her

salts, inglyding,of g%vic@ayﬁ%.cg ?@’irﬁﬁl %%egf:%?%@%\?erﬁi%t e e bhg conpound of
formula ( using 15 conventi onal net hods e coltpou sqf formula (1) may
readi |y BOMPoYnd: ¥dfarmulzs dbcrrad ShysiPiPaicaly \?@ﬁ?ptﬁggeﬁéh' c¥olygfe of

crystal | idesivative thereof iorthe pesparativnh ofi achedicaragrp fopusedn dhastieateent oo gi ve the
cor bgspondhABlonOlekatifg fromQlevated circutating levels of apoB-100.

In an alternative or further aspect there is provided a method for the treatment of

a mammal, including man, in particular in the treatment of conditions resulting

from elevated circulating levels of apoB-100, comprising administration of an
30 effective amount of a compound of formula (I) or a physiologically acceptable

salt, solvate or derivative thereof.

It will be appreciated that reference to treatment is intended. to~include

prophylaxis as well as the alleviation of established symptoms. Compounds of



Wen a.specific enantionmer of a conpound of general formula (I) is
required, this may be obtained for exanple by resolution of arﬁcg %Isp.qn i ng
enantioneric mxture of a conpound of formula (1) using converti J\l Lot

met hods. 25 Thus, in one exanple an appropriate optically active acid may
be used to formsalts wth the enantiomeric m xture of a conmpound of
general forWa%33582) . The resulting mixture of isoneric FETESMEIRbe
separated, for exanple, by fractional crystallisation into the

di astereoi soneric salts fromwhich the required enantioner of a conmpound of
general fornula (1) nmay be isolated BY conversion 30 into the required free
base. Alternatively, enantioners of a conpound of general fornula (1) nmay_

be synt he 0 erne tes usin
be synthesisis 5%%@@@%&5@%@ | &itlida B It adilld FoMRf 1SS _Usi N9
001 32582 @C%P@E A8 ?ffé%a?ﬁ@"??ﬁ%‘ﬂ?q B?Tmuéat'P[]rther illustrated by the
follow ng internedi ates and exanpl es. tenperatures are i n degrees

t d
Cen [ ;rle-lly %cg&lagfegﬁ)zl 'ttﬁér :ug)zéglt:or'lv%ls % ﬁgérﬁ%ﬁ%@é& YMbosition which
Fo - (38 et sumeuad o fymila: (8 7 physioRgisalicatespagle,

Bl NAP- 2, 2'salj gqlmtph@ngewg@nhmpf 1ang! formwawut foy| adriiRiStraficet bghargr of ur an,
E/EK/];E hl\/E‘t I&amdmerf'i‘ﬁrb ﬁidhmposﬁibné\lare-r kfétrjéb‘lb ﬁmil'?&n{ M pRdER} @mlt 10 T

OXY 14 carboxylic, a ester To a
stirred sofétﬂ%%éh Ao %anb'lfg?g?' f?ntfjo?%" ?ﬁ& a'ﬁg%g?g’ﬁ F%’%’)' DBenzoi c acid
met hyl estepvengons] "@“"Ph“?'ag Qéﬁ@rm@phwnan&yt@dmwcqm@le carigs @) and
Pd( PRh3) <ekdipigbtsg) . After few mi nutes at roomtenperature, a 2M sol ution of
NaZC03 (26 nl) was added followed by a solution of 4-trifluoronethyl phenyl

boronic acid 15 4. 17 he resulting m xture was stirred
under ref'U%® PBWP%UWU&S#O"W‘E%WI'& P&%ﬁﬁ’é"@%lﬁg&rﬁb buEtAh RBBMERAt ure and
t he phase¥apgdesmekpiarinabd(indudingr gainthalnliay end wassdledepoti esl oattal NazZSO, ,

filtered aosirestepion of mch fondauitasid dsreflinrisgatonty iRARat&edHSyHgBnPUri fied by

fl asks chr E{a?}g hexane/ AcOEt (90110) to give the title
conpﬂsund %ﬁ%gﬁl‘ th%m %A(I:grségt als. mp. : 93-94C. Sinmilarly prepared

were 25 Internediate 2 4 - I sopropyl - 5- et hyl - bi phenyl - 2- carboxylic acid
met hyl esfer orab admingstiati¢rl, the phaBEMeuticaliconp6Sitiohd-inal taka the form of,

4- met 2y|4 for ( ExdrhplbOrtablaBt bangssliany g EDaYed W%h@erﬁﬁ?gl TN wRRter (11.9
R T N
paI 20" pregglatinised o Mmajzg. 2 sggreh.con®lyvinylpyrretidrier) @5 fhyaiexypropyl
- et hyl - ettytdefillose)p-fifetsh amgs ubdtosy,| exdrbchysaring Ccaliddenet hadicigst er (4.7 g)
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium starch glycollate); or wetting agents
(e.g. sodium lauryl sulphate). The tablets may be coated by methods well known
25 in the art. Liquid preparations for oral administration may take the form of, for
example, solutions, syrups or suspensions, or they may be presented as a dry
product for constitution with water or other suitable vehicle before use. Such
liquid preparations may be prepared by conventional means with
pharmaceutically acceptable additives such as suspending agents (e.g. sorbitol
30  syrup, cellulose derivatives or hydrogenated edible fats); emulsifying agents
(e.g. lecithin or acacia); non-aqueous vehicles (e.g. aimond oil, oily esters, ethyl
alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or propyl---
p-hydroxybenzoates or sorbic acid). The preparations may also contaih t;uffer

: salts, flavouring, colouring and sweetening agents as appropriate.
35



C. 3 JIL! is~3 WD 00132582 29 and 4-trifluoronethyl phenyl boronic acid (3.3
g). PCfIEP99/09320 Internediate 4 qg 26

6- Met hoxy-4' -trifl uoronet hyl - bi phenyl - 2-carboxylic acid methyl ester as an
oil 5 (6.8 g), GCVM5: mz 310 (Mt) from

3-met hoxy- 2= (trifl uoro- net hanesul f onyl oxy) - benzoi ¢ aci d nmethyl ester (8 6
g) and 4-trwploeapseeret hyl phenyl boronic acid (5 g). 10 | RCEEREHPRe 5

4' - | sopropyl - 6- met hoxy- bi phenyl - 2- carboxylic acid methyl ester as an oi
(10 g), GCM5 : mz 284 (M+) from

3-met hoxy-2- (trifl uoro-net hanesul f or&fl oxy) - ben20|c acid nethyl ester (12.2
g) and 4- |sopropylphenyl boronic acid (7 g). 15 Internediate 6

4' - |

Cof b BCSPHpAPRTES By B et R Sl G i 2

3- net hyl - %PlﬁwagWﬁﬁP'ﬁaﬁ%l f onyl oxy) - benzoic acid methyl ester (15.7
g) and 4- |sopropylphenyl boronic acid (10 g). Internedi ate 7

6- Met hyl - ﬁ%sﬁéqak At A06n G@fgb&ﬂgésn%gca{a? A@eé'tﬁ?%hﬁ SPelaBleks @Fter as a

col orl ess
3- methy! - QZ?'!%sff? %te WEEQH"PBW?P'&‘?&) benzoic acid methyl ester (15.7
g) and 4-trifluoronethyl phenyl boronic acid (10 g). 30 Internediate 8

2- (4 ‘|SOPérQF&HsdénﬁatéWMs@ét@ﬂQHé‘|co31p!$h9nds48€cdﬂdxﬁgfft$‘me‘ hvéntfnhimdy 0- oxazol e

To a suspen C talnl atrace of
odine wele Rttt AR ARERS, Bels) oifoshts bF TR of 25 B dars RS Balkh, e (507
g) in Et z%lthmqsltlm§|rmaymh@<mme Be dprmukied WH@amaﬁ%ﬁ@ %oslylbea@ ed under
refl10x fowitiBSthé laddition T suitablbt thickeningg ngelihgs Obmulistfyinglastabitingcar r ef ul | y

added t0 fsOLHGi QRpending ahH7or solbaiing YRAR0! 32582 PCT/ EP99/ 09320

The compounds of the invention may be formulated for parenteral administration

by bolus injection or continuous infusion. Formulations for injection may be
15 presented in unit dosage form e.g. in ampoules or in multi-dose containers, with

‘an added preservative. The compbsitions may take such forms as suspensions,

solutions or emulsions in oily or aqueous vehicles, and may contain formulatory

agents such as suspending, stabilising and/or dispersing agents. Alternatively,

the active ingredient may be in powder form for constitution with a suitable
20 vehicle, e.g. sterile pyrogen-free water, before use.

The compounds of the invention may be formulated for topical administration in
the form of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g.
eye, ear or nose drops). Ointments. and creams may, for example, be formulated
25 with an aqueous or oily base with the addition of suitable thickening and/or
gelling agents. Ointments for administration to the eye may be manufactured in
a sterile manner us.ing sterilised components. '

Lotions may be formulated with an aqueous or oily base and will in general also
30 contain one or more emulsifying agents, stabilising agents, dispersing agents,
suspending agents, thickening agents, or colouring agents. Drops may be
formulated with an aqueous or non aqueous base also comprising one or more -
dispersing agents, stabilising agents, solubilising agents or suspending*agents.
They may also contain a preservative.
35



30 of .2-(2, 4-di met hoxy- phenyl) -4, 4-di et hy! - 4, 5-di hydr o- oxazole (3.52 g) in
THF (60 nL) and the m xture.-was stirred at roomtenperature f rq ini;\}h(z P
The reaction m xture was then poured into saturated aqueous sgl 15 g
NHAC1 and the m xture was extracted with Et20, dried over NazS04, filtered
and evaporated 5 under reduced . pressure. The residue was_purified by flash
chr omat ogr ¥OH3%882ut i ng with CHzCh/ AcOEt (851 15) to gi Vgcgﬁ:g”(qmp?e conpound
(3.5 9g) as a pale yellowoil. M5 : mz 324 (M1 ). 10 Simlarly prepared
was internediate 9 -

2-(5-Chl oro-4'-isopropyl - bi phenZzZrl -2§-yl )-4, 4-di net hyl - 4., 5-di hydr o- oxazol e
as a yellowoil (7.5 ¢9g), 15 M5: mz 326 (M1 ) from '
i‘ é?bﬁgl Zﬁ&bgmﬂﬁﬁﬂ&{éxdf'tlﬁ’é‘ﬁﬁﬁhﬂmgmgy @Is@ﬂiléngkmélaggdjinh)édfapc@ﬁﬁdémd?\s( 10.2 g) and
- -4-i sopropyl -benzene .3 0). lnter . "

5 Dcl or 8005 SR SHRRCSHSTES B ShbiEn apnerh el caidinhG Eoveniony

2- br onp- gupREsEANY baegs ael aszocsa byttarer pthenglyeeideso nl) was added Pd( PPh3),
(1 g and the m xture was stirred at roomtenperature under N2 for 0.25
hours. i N@%f% ; d by the

dr oi?\jvi séﬁ%?’?%{}ndég;b fﬁet Ir I ugréﬁgﬁﬁéﬁwlét gr% sn, .egpiehgt%%) i% MeCH
25 ( 100 S5 lonhacinaIT i e be qbiisteiat by RSt (L XA s hour s,
The i xt subeutsnsoudie rorciothmiscutartypoon benipiearauseuwarainjeatine. ghuseforwer e

separ at egdyanflle Medabthfolriéess WRSinvBRtibndra§dbe visimiia®aOdith foulthimeed and
evapor at eqa under ue was purif.ied by flash

rﬁd‘#ced l{)r essur.e. &he resi '
chr omat ofPPRYC ATuPYHEPIHE PREFR e RN FABPIARSEE SOIUTS '8 §Pve the title
corfounda¢e@btablegpil) ar ian BBcharigerresiss, ¢r afuppRINGIVERIUbIg derizaiiyes\for .

| nt er medégdngpid, lasSe SRiringhysoftibte g4itf | uor omet hyi - bi phenyl - 2- car boxyl i c acid C
3 JLI ~~ ~~~ 3 WD 00/ 32582 PCT/ EP99/ 09320 31

5- Met hoxy-4'-trifl uoronet hyl - bi phenyl - 2-carboxylic¢c aci.d nethy| ester (5.6
g) was pi‘l%rcéqur‘ﬁS%'u?SEWg?t Ionn tE? CP&/’(‘%?PW‘FE) © né‘ea RENYPR oMayf l’\"’\laC]-I (2.9 g)

i n wat er fofm0lated) asvaslutiaideldr adiministiativnvia acsuitabler metereshge unitglfosex for 2

C houss angeRid bt RAVED U] SEWIIIRK WithHISEEDIY BSFLF or alMiUARBAUS | ayer was
t hen aci dl.fledb{g%bméetgeq concentrated HCl and the resulting solid which forned

was filtByyas ¥Fth Per and dried to give the title conpound (5.1
g) as white crystals. mp. : 232-234C. Simlarly prepared were 10

Lpt er reril'Zé eogrﬂxaoﬁﬁorgdbswj cjitmgdain 5:{:220.?:8 uidvardeng.b- @-1ca99960f thecadiiged as white

rystal spbeh@) dePbiting on g 1 o nistration. A proposed dose of the

4 _ZIOSOprggrt%néu%arsTgboif Wt-lz _intveﬁ lgnr?gljtﬁ.%_s%%ykgoéyétgocutal%'Sig?i?gt Qgcliy\«?e?gth?rpeq' 10 g). 15
day e.g. 20mg/kg to 100mg/kg per day. It will be appreciated that it may be

necessary to make routine variations to the dosage, depending on the age and

condition of the patient and the precise dosage will be ultimately at the

discretion of the attendant physician or veterinarian. The dosage will also

25 depend on the route of administration and the particular compound selected.

The compounds of formula (I) may, if desired, be administered with one or more

therapeutic agents and formulated for administration by any convenient route in

a conventional manner. Appropriate doses will be readily appreciated by those
30 skilled in the art. For example, the compounds of formula (I) may be

administered in combination with an HMG CoA reductase inhibitor.

A compound of formula (l), or a physiologically acceptable salt, Asolvat_ew or

derivative thereof, may be prepared by the general methods outlined hereafter.



Internediate 13 5-Methyl -4'-trifluoronethyl -bi phen~rl-2-carboxylic acid as
white crystals (3.7 g), mp. : 176-178C from (3 Jun 700
5-met hyl -4' -trifl uoronet hyl - bi phenyl - 2-carboxylic acid nmethyl ester f .

g). 2a Internediate 14 6- Met hoxy-4'-trifl uoronethyl-bi phenyl -2-carboxylic
acid as whi-te crystals (2.5 g), mp. : 207-209C from

6- met hoxy- 4vo ew32482 uor onet hyl - bi phenyl - 2- car boxyl i ¢ aci dPSEFHYP*¥st er (6.8
25 g). Internediate 15 4'-Isopropyl -6-net hoxy-bi phenyl - 2-carboxylic acid as
white crystals (8.4 g), mp. : 132-134C 30 from

4' -i sopropyl - 6- met hoxy- bi phenyl - 2-c@3boxylic acid nethyl ester (10 g).
Internmedi ate 16 4'-1sopropyl - 6-net hyl - bi phenyl -2-carboxylic acid as white

crystals 0 ; - r 1 @2 3 :
4' - sopr @%e_ @l%'f‘ﬁ;ﬁeg%rf%'ﬁéﬁ@??ggg"@asﬁg'o{((y?'inﬂé '§ciaad r'raetaﬁ?/lasé)sr ve'?us{y15. 3 0). C
3 J! _!a clefigedror gompowsts obformuiagy uojgsoseprifiedithensifeat e 17

6- Met hyl -4' -trifl uoromnet hyl - bi phenyl - 2-carboxylic acid as white crystals

(8.5 0), - 6
6-reg hyl B Pgaenceb Iy, a ompound ptfomus (e bepreppds o, (10 g
| nt e? medibytreactisg 2 QW‘&?HF%BMOUB-'HE(H%‘%%@ GPTRAN 9%%3‘!"35?‘%‘4(% acid A

sol ution of

2-(4' -i sopropyl - 5- met hoxg?- bi phenyl - 2-yl) -4, 4-di net hyl - 4, 5-di hydrol0 oxazol e
(3.4 g) in 4.5N HC (ZOQ( n1_)was N red der reflux for 48 hours. The

m xture was then cooled gto romt d ure d was extracted with Et20.
ashed rine, dried over Na2S0,, filtered
and evaporated under r ed pljessure to give the title conpound (2.5 g) as
an off white solid. 18 pl 1 188-190C. Similarly prepared was |nternediate
19 20 5-Chl oro-4'-isapYopyl - bi phenyl - 2-car boxyl i c(,sci d as white crystals
(2.2 g), mp.: 145-147C

\ where L represents a suitable halide leaving group, e.g. chloride, under

10 standard displacement conditions, or where X is an oxo group, L may
additonally represent a hydroxy group, the reaction being effected under
standard acid and amine coupling conditions.

A compound of formula (lf) 'may be prepared by reaction of a compound of

15 formula (ll1) with a compound of formula (IV)
sz
Y o 7\
A N-P
L HN —
R3
. () (v

where L is defined above and P is a suitable amine protecting group, e.g. tert-
butoxycarbonyl (Boc), under standard coupling conditions for an acid and amine

20 coupling, followed by deprotection of the protecting group under suitable
conditions, e.g. acidic removal of a Boc group.

A compound of formula (IV), where A represents N, may be prepared by qth”e‘itv’sio -
step reaction of a compound of formula (V) ‘



from .. :

2-(5-chloro-4." -isopropyl - bi phenyl -2-yl) -4, 4-di met hyl - 4, 5- di hy{d} of{gx350g e
(7.5 g). 25 Internmediate 20 5-Chloro-4'-trifluoronethyl-bJ hp

enyl - 2-carboxylic acid To a sol ution of

5'-chloro-2--nethyl -4-trifluoronethyl-bi phenyl (27 g) in a mxture of
t-butanol (YMPPUHH2 and HZO (200 nL) was added portionwi sETERYES46.9 ¢) .
At the end of the addition, the m xture was heated under reflux for 16
hours, 30 cooled to roomtenperature_and filtered on celite. The filtrate
was then acidified with concentrated?4Cl and the aqueous | ayer was
extracted wwth AcOEt. The conbi ned organic extracts were washed with brine,
dried over NazS04, f _ilteCedand ewapora under reduced pressure to give
the title conmpound (24 g) as whi @ 5 mp.:174-176C. C3Jl."~~
2~~3 WD 001 32582 33 I nt er nedi at /1 PCN EP 9320

1- (3- Cyano- benzyl ) - 4- (4-vi tr 8:Mhenyl ) - piperazi ne To a stirred sol ution of

1- (4-vitro-phenyl)-piperazine (35.9 gy and potassium5 carbonate (71.6 Q)
in acetone (500 nL) was added dropw se 3-cyano-benzyl brom de (34 g) at
roomtenperature and the m xture was heated _under reflux. After 4 hours,
the sal t sCOBPESING KSOERPraiPn; of the Rrqtesting \ghayrl Usingrstandard methadolagye filtrate
was evapofaibwed by rettuctiers sf théitro groliplueg ariet BydrogénatiGiideaditicned t he sol ution
was washed with water, dried over Na2SO4) filtered and evaporated. 10 The

oily resique was crystallized from AcOEt/diisopropyl ether to give the
title congo‘i?ﬁﬂ’o("gg %?0%?'%?'};019"@%?%?&%?8"% H, !na%&mmed fioMmeanedi ate 22
15 4- [ 4- ( corageuns-dfdornyllag (\d) per azi n- 1-yl | - phenyl anine To a stirred sol ution
of 1-(3-cyano-benzyl)~-(4-vitro-phenyl)-piperazine (52 g) in EtOH (1.2 L)
and THF (300 nL) was added portiopwi se SnC z. 2H20 (145.6 g) at room
tenperature and the m xture was 5C for 16 hours. After
evaporation of the sol vents, : NPt aken in water, basified with
NaOH 20 at pH 14 and extract @ The organic | ayer was then
washed with water, dried over Na2S04ypyand evaporated. The residue was
cristallized from di sopropyl ether to’'give the title conpound (40.5 g) as
pal e"&el |l ow crystals. mp. : 99-101 C. 25 Internedi ate 23

N- [ 4- [ 3- Opareactienwith a-siitpele sz comdoupd]of fidtenyd HN-RY dhere\R e azaltale To a

s;n rr2 eﬂ sgbtacng@ gaag&wrﬂqrg %«( iébﬁg%r*)%ﬂ B%o‘g(@liﬁ’lgfnaéédw%nﬂ lé?gh%?{é a;n ne (2.24
g), 2-hy - Qi C : : . q), .an g) in

CHzCl z (70 5 %és'adléif@é af r%@ﬁ?l? erfﬁnggur%qelggQg?(ig@qﬁ) SH#H Phe mixture
30 was stiipdiienzylidepgm t apgieraifipaliadiyn. 4 Reditbis(diphenylrhgaphieo)sbl'ut i on was

t herl5was himidaptithyi (birtap) ,and tshdians tdrtibabede sial at sutablef sdladdE0]ichwag h bri ne and

dried ov i L i i ate, the
st dua. vouRg Bowd] b fermdual biths pRoBaing HBRDRT 1<alofin 4o Beddd 1.5 (061 2)

fied by flash ch
to give t (’Sdttﬂdleléﬁ%‘{)rﬂ%%rlﬁ’i%%(cfg%‘ %) as a yellowsolid. 35 mp. : 79-81 C.

According to a second method (B), compounds of formula (I) may be prepared
20 by reaction of compounds of formula (llf) and compounds of formuta (VIl)

/N
A ONX
H,N N’ 7R

(Vi)

where L is defined above, under standard coupling conditions.
25 '



C 3 Jl'~f 2~~3 WD 00132582 34 Simlarly prepared was |Internedi ate 24 PCTI
EP99/ 09320 5 . ‘ [ 909
N-[ 4-[ 3- Cyano- benzyl ) - pi perazi n-1-yl ] - phenyl ] - 2- hydr oxy- 3- net%gxyja'beﬁ%ém de
as pale yellow crystals (3.4 g), mp. : 160-162C from

4-[ 4-(3-cyano-benzyl) - pi perazin-1-yl]-phenyl am ne (4. 39 (8) and

2- hydr oxy 3MAM08¥EY - benzoi c acid (2.56 g). 10 | nternmedi RE/EE09320

4-(4-Ni tro-phenyl) - pi perazi ne-1-carboxylic acid tert-butyl ester To a
solution of 1-(4-vitro-phenyl)-pi pergzi ne (15.5 g) in CHzCI Z (250 nL) was
added Et,N (8.3 g). The solution waf’cool ed to OC and di -tert-butyl

di carbonate 15 (17.1 g) was added portionwi se. After 16 hours at room

t enper at Ut EmpbuiisSeF fofr@a (VRS map e Brophtdd BRtresctiont éfha &ofpbukdlopd sol ution

evapor at 8 TAdY) Py 2L GanBOGEC of (ORRT REZ L Wibreh T gpfifpd e, 7€ 2
recryst alfollowad by sedustion of dheyinitee grieep tyndee hydragsnatipry( or reglugtiveatin pal e yel | ow

cryst al s.chidtidecpnditiodsd9- 151 C. Internedi ate 26
4- (3zNi tro-phe~l) - pi perazi ne-1-carboxylic acid tert-butyl ester To a

solution of 1-iodo-3-vjtro-benzene (9 . pi.perazine-1-carboxylic acid
ot 25 Dufippring B a Tl Bogessitd. agemppit Al BTAE (LETEE § RO di axane
(150 ) .akylenedmdy beiséparbe by yeactioned cecompgutidoad forrdulartV{IR wifh aand

tri-o-tolshipeand bl REmlid-R2-),alRflEnd-DowRarstLUE Aefifesd Awvecd at reflux for 24
hours. The solution was then cooled to roomtenperature, taken in EtzO and

washed with brine. The organic |ayer was dried over Na2S04, filtered and

concentrat ed under reduggd py essyfe SO/‘FhQ crude resi due was
sopr dpy|  pt hef-A 0 giNex-H2—R't | e conpound (6 g) as a

recrystallized fromdii
N I diate 27 35
Hl-car boxylic acid tart-butyl ester Cc3

yellow solid. mp. :
4- (4- Ani no- phenyl ) - pi
I~ e 3 IO 00/ 3255

Cdmpounds of formula (Vi) may be prepared according to the process outlined
in process B. '

15 According to a fourth general process (D), a compound of formula (l), where at
least part of X represents an alkylene link to the piperidine or piperazine group,
may be prepared by reacting a compound of formula (ll) with a compound of
formula (I1X)

RZ
| | 0
Y © VRN
. N/@A\ N H/U\x"Z\R‘

3
20 R ()

where X' represents X minus a methylene group, under standard reductive
amination conditions, e.g. using sodium triacetoxyborohydride in a solvent such .
as dichloroethane. -

25



A.sol ution of 4-(4-nitro-phenyl)-piperazine-1-carboxylic acid tart-butyl
ester (21.4 g) in EtOH (250 nL) containing Pd/C 10% (0.5 g) was \ Ana
hydr ogenated at roomtenperature. After 16 hours, the catal yst ds Wi nthidd
by filtration and the filtrate was evaporated under reduced pressure. The
oily residue was then 5 crystallized fromcycl ohexane to give the title
conpound ( 1¥dog}ssas pink crystals. mp. : 95-96C. Sini|RFVEPHPEared was
10 I ntermnedi ate 28 4-(3- Am no- phenyl ) pi perazi ne- 1-carboxylic acid
tart-butyl ester as an oil (2.5 @), > mz 278(M1 ) from
4-(3-nitro-phenyl) - pi perazi ne- 1- carb?ﬁ<yllc acid tart-butyl ester (6 g). 15
| nt er redi ate 29

4-{4-[ (4 erazi ne-1c
ar boxyl 1 ey d P BT yoBsP e, opmES Ry il Pkeg 2K ehaRele
4- (4- ami nHoprAle 59”;5%‘@%8‘1'?41@ Qr%ﬁ?ﬁlb%ﬁ'qgcsﬁegﬁ tfﬁ?*t“'%{?ﬁwe own (1. 38 g),

4 -trifl ubfthamrhylFertnmhmﬁwlcompoamdebrmuladi) avhete B3 cginprisests gfap81l g), and
Et SN (0. 6 cgitatnlh Q'r'?%%e(g'i@u ﬂz‘ééf&i E&?ﬁ'thé Eorpotind éﬂfbrrfnhl% (W xture was

stirr dat roo ut i V\asthen
wash {Rgr con%sf’?\“&in% B‘E’ﬂ{;‘?ﬂ ‘é%f“gréﬁeﬁtzi' 8ﬁ’b§’f‘9'%aé§b§?% 3‘!’ e over
NaZSoO, . 2sxr¢\maerrbemrleparad from the gompawst oft foanulafl) where 'ihPtCPa’@%OO"EiWQ resi due

Wﬁs puri }‘ 6§InéWchh@fsbs@hramymgésw+gm@ UWell §nivh Indthzds IZ/tbkiﬁf-i'na(yﬁOl 10) | and
the resultin \/ etitle
e el B gt o el B
stirred sémﬁei on of 4-(4-am no-phenyl) - pi perazi ne-1-carboxylic acid
tarttputyl ester (8.1 g) in CHZOZ (150 nL) was added Et~N (3 33 g) and the

m xture wasg &ﬂﬁ’chfr‘ﬁ gt foQﬁulaT(Hét Whére“?' ﬁtéca?re\éﬁﬁnl@dﬂeﬁjs Qrﬂiéﬁy

700 and | RSVHR, e ST P 000 Hral e 12, b e 7 (0

PCT/ EP99/ 09&#0g r adearoeinpagicit withe & sritabledaavinghgroup.gaenreseideditiyod was t hen
sequent i akbbmpy@rhsidomidld (Xyaingra compdunag of Rireukt @@ sol ution of NaHC03, with
brin then dried over Na2S04, filtered and evaporated. The oil y resi due by
trituration fromdiisopropyl ether give phe title conmpound (13.6 g) as
white crystals. 5 mp.:213rR2:8C. | nterned atg; 30

4-{4-[~4' -1 sopropyl - 5-met hyl - bi phenyl - onyl ) - am no] - phenyl } - pi per azi ne
-1lcarboxylic acid tart-butylxester 10 stixnred sol ution of

4- (4- am no- phenyl ) - pi perazi ne-1-carbo®/ic acid tart-butyl ester (4.15 @),

gn;il E?ngole\E éﬁmFébYéselﬂlso?ﬁ@rWI ot~ SR PEmNtid (F\eﬁ#b clyB- B& EBpreddnk ag ﬁe3?ﬁ g% e
was stirr E?tea"tze‘?%%%of@lﬁ_‘é& at LHI'S A "@Dfﬁpﬁ%ﬁ e'th'? € oégrgﬁ'f%ca%}sdo |on was t hen

washed wi suitalg leavingigreum syah @ driftate o6 1bremiga. 8¥|°N§F+@U§enmt?ﬁ'°ar? ne and 15
dri egh ovethd\prdtélting Afrd@y uhddrt standantd cenditieva pruchtasobass rérheval iof tanat e, t he

resi due W\%Etefr Yotp?! WWrefd! Lf rreBFnghﬂssé)ﬁ’iEﬁHE’ieaﬁnBeérohB fheVéarboi§lid lakide conpound

4
(40 as product can be treated with a suitable reagent, such as thionyl chloride, to give
the corresponding chloride leaving group.
25 Where R' is a phenyl, substituted by an aromatic heterocyclyl, the aromatic

heterocyclyl may be introduced by any well known methods in the art. For

instance, where the substituent is a methyl substituted oxadiazole, this may be

formed by treatment of a suitable benzamide derivative with a suitable reagent,

such as dimethylacetamide dimethylacetal at elevated temperature followed by
30 cyclisation of the intermediate compound with hydoxylamine. T



crystals. mp.: 173-175C. 20 Simlarly prepared were Internedi ate 31
4-{4-((4' -1sopropyl - 6-nmet hoxy- bi phenyl - 2- car bonyl ) - am no] - ph rBy ljp\,pl azin
e-1carboxylic acid tart-butyl ester as white crystals (1.9 g? ’Zj

m p. : 155-157C from 4' -i sopr opyl - 6- met hoxy- bi phenyl - 2- carboxylic acid (1.94
g) and 4-(4-am nophenyl) - pi perazi ne-1-carboxylic acid tart-butyl ester (2
g). | nter ¥ @sH8B2 30 PCT/EP99/09320
4-14-t(6-Methvl -4"-trifluoronethvl-biphenyl -2-carbonyl)-am nol - phen

pi perazi ne-1-carboxylic acid tart- butyI ester as white crystals (1.5 g),
mp. : 163-165C . from 6-nethyl-4' 2{rifl uor omet hyl - bi phenyl - 2- car boxyl i ¢
acid (2 g) and 4-(4=am nophenyl) - pi perazi ne- 1-carboxylic acid tart-butyl

ester (2 g v%éous Qeherdl- TRRthadis ~de¥¥nlE 36382 lﬁg USRS e

I nt er nedi.at e '

4-{ 4- [(4-'ntr%19F<ab9f thg_dasired BriPp b ADY StRgeHR M stepwisaifaw)ation i e - pi per azi ne
- 1car boxyregujregicéampaant; bud it'wWill be tapprexiatedthat titespsderlesal (MetBody) car’m p. -

140- 142C e §driihéd inl GRGEAPYAY sﬁihngﬂch%ulms%%rbfbce%sggrﬁ@(ﬁb%Qn f (1.83 q)
and 4- (4t§m nophenyl \- piherazine DXV d & acg) Ler ester (2 g).

| nt ef meditg ée%cﬁo s ulti-stage processes shou course be chosen so that the

4- ( 4- [ 2- ("qaqtiop GeBditient, ysaskdo neiaiiest granps i theheeigtyle pihisbrase idesired car boxyl i ¢
acid 10 tietHefimat plodectt er as white crystals (6.7 g), mp. : 170-171 C from
4- (4- am no- phenyl ) - pi per azi ne- 1- carboxyl i c aci d tert-butyl ester (4.15 Q)

and 2-(4-fluoro-bepz benzoi c aci 15 Internmedi ate 35
4-{3-] (4' WRWPH%PUR%’PW?BQ thPtte i (- Wr(ﬂan@x)) %rﬂﬁ‘ﬁ](xbﬁém'wwrmlper azi ne-1ca
rbo%§l i c neayi te tpreparbditbyl stasdard rmsthadsvvidliekisown th (2 3rtBnd/éh Rereinl60C from
4- (3- am rRseMRRY! ) - pi perazi ne-1-carboxylic acid tert-butyl ester (2.5 Q)
and 20 4'-trifluoronethyl-bi phenyl -2-carboxylic acid (2.5 Q).
Physiologically acceptable salts may also be prepared from other salts, inciuding
other physiologically acceptable saits, of the compound of formula () using
16 conventional methods.

The compounds of formula (I) may readily be isolated in association with solvent
molecules by crystallisation from or evaporation of an appropriate solvent to give
the corresponding solvates.

20
When a specific enantiomer of a compound of general formula (I) is required,
this may be obtained for example by resolution of a corresponding enantiomeric
mixture of a compound of formula (i) using conventional methods.

25 Thus, in one example an appropriate optically active acid may be used to form
salts with the enantiomeric mixture of a compound of general formula (I). The
resulting mixture of isomeric salts may be separated, for example, by fractional
crystallisation into the diasterecisomeric salts from which the required
enantiomer of a compound of general formula (I) may be isolated by conversion

30 into the required free base.

Alternatively, enantiomers of a compound of general formula (I) may _be-
synthesised from the appropriate optically active intermediates using any of the
general processes described herein.

35



Internediate 36 4'-Trifluoronethyl-bi phenyl -2-carboxylic acid
- (4-piperazin-1-yl-phenyl)-am de To a sol uti on of 3 UM 2503
4-{4-[ (4" -trifluoronethyl-biphenyl-2-carbonyl)-am no] - phenyl§§5 S
pi perazi ne-1-carboxylic acid tert-butyl ester (11.7 g) in CHzZCl12 (50 nli)
was added tr.ifluoroacetic acid (25 nL) and the solution was stirred at room
t enper at ur wofeos2s& hours. The mi xture was then evapor at RETERRN3Peduced
pressure and the residue was taken in water. The resulting precipitate was
filtered and washed with water. The resulting solid was then suspended in
30 water, basified with a saturated2&ol ution of Na2C03, and extracted with
CH2Cl 2. The organi ¢ phase was then washed with water, dried over Na2S0,,

oy B ok e g MR gl 511
PCT/ EP99/AdspREraRiras anedp geaiees centigsadsy| - bi phenyl - 2- car boxylic acid
(4- pi per agbreviatighs:phenyl ) -am de To a sol ution of :

4-{4-[(4';d S o h SN RITSHIYA. r Lo @fl I | } - pi perazi ne-
1-car box&'ﬁ .Cegiglggx %sesr F{%{J{J%'llap@éter §+4H ng%%%%ll%a%%m%@%s added

tri % uor gaetate ED&H1d3dimethylarynoprep s M’Fﬁ'ﬁtﬁc’gi‘f"(ﬂﬁé‘ t9cpioEde-at r oom 5

t enper at BINAP-Q2'-b&(dipberylphblsphing)xt, iirenapddhyl HETHF eladiabydrotdarunder r educed

DI esSur e sl (VEa AR EsH-Raict AN Thetihinand basified with a 1 N NaOH
aqueous solution. The resulting precipitate was extracted with CHzZCI Z and

t he organi c phase was washed with water, dried over NazS04, filtered and
evapor at dntetmedigted the title conpound (3 g) as white crystals. 10

21 pi10 131'Slﬁétﬁoxysh'm"iﬂiﬁ’rbMeWg‘Bﬁ%ﬁ@g{l-mg)ob(WLﬂmdie:i‘tyéeﬁ&r 15 A
- | sopr oyl < BrdIPLRMOh & LRRHEy-2- GfBRMethan8&difbnyloxy)-benzoic acid
{4 bl per ?néu%iég: E&ﬁ%}/ f}tc?l[lner% (1%50 % was aadbd LiCr(2'54° atz’Pd?anﬁs); 157-159€C
4- { 4- [ (4'(1.115 apr Ayl fed-misttesat +oim temgeralire, aa Bivh solutianioh dp.GPel@l } pi per azi ne
. - car gloiﬁﬁ,l)'_vﬁs?a?ddldtfgﬁdv%éﬁ”{ls%% is@%g@rﬁ lof %t?ﬂ?éron‘%?qy‘lﬂﬂeﬁ?igrrﬁiﬁbrﬁ& acidq

(4- é’peréz\-"ng)li-"ﬁtb&%mgrﬂ- %e%agwﬁﬂ'ét”%ryggé .g&z @9@ gp\e,ﬂwfn f|8.' 6: 155-157C
" 25 from hours. The mixture” was cooled to room température and the phases were
4- { 4- | ( 6-sBpdrated: 4Thd rorganior laget gk - biephdrigd - GvearaNegBQ) ) filterachaindphenyf ) pi per

azine- 1- %@%ét}éhi ﬁﬂ@:ﬁ’ Jed el Pl_‘étzsﬂ:rees’ﬁ%r rbdidge OWas | puirfiedesy afish40

ne

(4 pi por aatarmalogpoh e Wik naxaa LAl Bl & ol e e comgoung, | 150¢

- from04- { 45.F @) as whiecystdls. 6- net hyl - bi phenyl - 2- car bonyl ) - ami no] - phenyl } =

pi perazi pepl-gaagdrexylic acid tert-butyl ester (1.8 g). 35 Internediate 41
Simlilarly prepared were :

25 Intermediate 2
4'-lsopropyl-5-methyl-biphenyl-2-carboxylic acid methyl ester as an oil (10 g),
GCMS : m/z 268 (M+)
from 4-methyl-2-(trifluoro-methanesulfonyloxy)-benzoic acid methyl ester (11.9
g) and 4-isopropylphenyl boronic acid (7.2 g).

30
intermediate 3 :
5-Methyl-4'-trifluoromethyl-biphenyl-2-carboxylic acid methyl ester as a pale _. --
yellow oil (4.2 g). -
GCMS : m/z 294(M+)

35 from 4-methyl-2-(trifluoro-methanesulfonyloxy)-benzoic acid methyi ester 4.7 9)




fl 3 J1. 1P~ 2~~3 WO 00/ 32582 PCT/ EP99/ 09320 39

2- (4- Fl uor o- benzyl oxy) - N- (4- pi perazi n-1-yl - phenyl ) - benzam de ag 3‘“’*]{"1‘9233
crystals (3.6 g), mp. : 143-146C from !

4- (4-[2-(4-fluoro-benzyl oxy) - benzoyl am no] - phenyl } - pi per azi ne- 1- car boxylic
5 acid tert-butyl ester (6 g). Internedi ate 42

4' -Trifl uor YRSHPBR$2 bi phenyl - 2- carboxylic acid PCT/EP95/09320 _
(3-pi perazin-1-yl -phenyl Lani de as white crystals (2.5 g), 10 mp.:101-103C
from

4-{3-[ (4" -trifluoronethyl-biphenyl - 22%ar bonyl ) - ani no] - phenyl } - pi perazine-1c
arboxylic acid tert-butyl ester (3.3 g). Internediate 43 15

4-(4-Bro K 1-carboxylic acid tert-butyl
ester Tongnggqﬁg?%ﬂﬁggy%h%w brerooﬁln%p# ﬁj ??)1 2,3, 6-tetrahydro-pyridine (2.39
g) in CHAz (30 nL) was added Et,N (2 g). The solution was cooled at 0C
and di t er inteumediatidcar bonat e ( 2. 29 g) was added. After 16 hours at room

terrperat UBﬂMeﬁB%—&'Qhﬂﬁdr&ﬂe@ﬁbtwﬁd c\é’rﬂo%ﬂ&eéc‘?d memg Bster §§‘5h‘ pted sol ution
rine € Organi ¢ phase S04, filtered

and evapOt(aP ér under reduced pressure and the residue was pur| fied by flash

chr omat ogCEMG - 8VaBIhtMi th CH2Clz to give the title conpound (2 g) as a

white sol frdm Irmethoxy @8(trifldCro-@AbthantUifsadbRl) Demdoic acid methyl ester (8.6
4- (4- Be”Z}j}Qﬁ'a53Qnfm%%mét)\ylﬁh&yﬂb&léﬂﬂé%c%"(s%)r' di ne-1-car boxylic acid

tert-but ester To a soluti'o
4- (4- br onp- phenyl ) - 3, 6-di hydr o- 2H pyri di ne- 1- carboxylic acid tent- butyl
est et0 (0. BMemedidtefizyl anmi ne (0.12 g) and sodiumtert-butoxide (0.13 g) 30

i n tol ueng.js8piihyl6-MRiHxPBAEn l@-&fr% 88 int e%f‘e*?faeréﬁ)o? é jadium (2. 2
ng) and Bsara@ﬁ)? m %33 ﬁn 80C 6 hours. The
sol ution hBYE 250Md (o roomte erature, filtered and the filtrate was
evapor at efiomnt@ethoxmidbifiupioeBstiipaesuifnaylpxgibgnecioasid methyliesteribi2.2 1 ash
chr omat oggpamiy/4-&doptapypheny! bopsiio adie (mg)et her / AcCEt (901 10) and the oily
resiqye G 3 J~~PJ 2GG3 WD 00/ 32582 PCT/ EP99/ 09320 40

Intermediate 6

4'-Isopropyl-6-methyl-biphenyl-2-carboxylic acid methyl ester as a colorless oil

(15.3 g),

GCMS : m/z 268 (M+)

20 from 3-methyl-2-(trifluoro-methanesulfonyloxy)-benzoic acid methyl ester (15.7
g) and 4-isopropylphenyl boronic acid (10 g).

Intermediate 7
6-Methyl-4'-trifluoromethyl-biphenyl-2-carboxylic acid methyl ester as a colorless
25 oil (13.7 g), '
GCMS : m/z 294 (M+)
from 3-methyl-2-(trifluoro-methanesulfonyloxy)- benzonc acid methyl ester (15.7
g) and 4-trifluoromethylphenyl boronic acid (10 g).

30 intermediate 8
2-(4'-Isopropyl-5-methoxy-biphenyl-2-yl)-4 4-dimethyl-4,5-dihydro-oxazole
To a suspension of magnesium (0.69 g) in Et,0 (5 mL) containing a trace_of- -
iodine was added dropwise a solution of 1-bromo-4-isopropyl-benzene ('5.—9"7 g)
in Et,0 (50 mL). Following the addition, the mixture was heated under reflux for
35 1 hour. The resulting grignard solution was then carrefully added to a solution




was crystallized fromdiisopropyl ether to give the title conpound (0.27 g)
as white crystals. mp. : 120-121 C 5 Internedi ate 45 3 Jun 20

4- (4- Am nophenyl ) - pi peri di ne- 1-carboxylic acid tert-butyl estg A[ solt q on
of 4-(4-benzyl am no-phenyl) -3, 6-di hydro- 2H pyri di ne- 1-carboxylic acid .
tert-butyl ester (0.27 g) in EtCH (10 nL) containing Pd/C 10% (50 ng) was
hydr ogenat eH0 8¥32§88om t enperature. After 1 hour, the cat ZFYEP¥RB r enoved. by
10 filtration and the filtrate was evaporated under reduced pressure to
give the _title conmpound (0.18 g) as a pale pink oil. M5 : mz 277(MW1 ).
Internediate 46 15 30

4-{4-[(4'-Trifluoronethyl-biphenyl -2-carbonyl)-am no] - phenyl } - pi peri di ne-1c

boxyl t
(5 SR PR 7 1

4 -trifl BRyre) was Bl |'?®“a1€me(€6”’f7f°§)16 heyss. Tee 1 g), and
Et ~N ( 80 regption mikHeECKas (el pduredvingo aatdaﬂedaaqumsoanpemm@l ERC 20 (0.15

g) and t hge Mixtlrdr ﬁa%ﬁtrﬁédWWEﬁb aﬁ&iw&rm.es@a,tm@réﬁndl&a?eﬁﬁ The
orgapic solutio sol ution of

hed
Dot Felegd drtniig e fydle rvaﬁmﬂee!“ﬁvaﬁa%&%&?aiesranhvof the
filtrateeelyting w@s@uz@zﬂv\a@EﬁolﬁWﬂ Plelg give theaifle eqtpeprRddgriaghgs alndlé ng with
pet rol euryepdvpen/ AcOEt (70130) to give the title conpound (0.25 g) as an
orange Oiyh z 523(M1 ). Internediate 47
4' -Trifluor orrzlt%ﬁ '\ﬂ)%henyl 2-carboxylic acid
(4- pi peridin-4- yI phenyl)-am de as trifluoroacetate salt 30 To a sol ution
of . 10 Similarly prepared was : ‘ _
4-{4-[ (4" -trifluoronethyl-biphenyl -2-carbonyl)-am no] - phenyl } pi peri di ne-1-c
ar boxyl i g ta’(;l ds ttergt butyl ester (0.22 g) in CHzCl Z (5 nlL) was added :

trifluor d (1 rrL) andthe solutlon was stirred at room

t enper at &8 4'jgopropyirpiphen w2ied duslimetnpb B aliydraiexszplerasqticed pressure
and the lyeﬁdvdu.e(nag)en in water. The resul ting precipitate was filtered,
vvastﬂ @;ﬁ% d|35 dried to give the title conpound (0.23 g) as V\/mte
crys aI S. 3 WO 001 32582 PCT/ EP99/09320 41 m p.: 223-225C.

I nt er mediRe? ﬁ’scrﬁorf’lz mMeteXyPHFaYL-S. 4ﬂ'm6@t¥%ﬁl qiiéydgo-epgsazglesgp@t Pon of
3- (1, 3- diaod dHaomR-4yishpropyldeniend (1€.3@. 86 g) in a mi xture of EtOH (140 nl)
and HzZO (60 m_) was added sodi um hydroxi de (6.46 g) and the m xture was

heat ed u for 2 hours. The solvent was evaporated under reduced
pressurer}-g-lgl[r th%ueous | ayer vvas extracted with CHZC12. The organi c phase

wasZhas h@aCler2 opetby!-4-Hiflug@mealhyl-bigheryis  fi|tered and evaporated to 10
gi ve t he Toi 4 Iselutiond LBabrofb-4&-cipreateiteeneh(206 gplin doluengd (100 B2) IEE.

| nt et nedigigy %(ﬁpﬁ?,,o i)hamd inb. itk ¥AY! 7Rl - ridoh oApERLAS NG 15 A

di met hyl gﬁ&d#ﬁ gﬁ'tté Bﬁ&ﬁ@ﬁp&uﬂ%ggtf %aegﬁalm n evapor at ed
to dryne$¥ themr@pwnsawddé@n@ué -ifgorgmstvinhenyl boranie aaidd 19 adimyeOlnd

hyde®xy| garomnaLiyThe edBultingdaix{ute MWhasgheatas ainder aeflust (f@0481houssadihe 2N aqueous

sodium hyiiaid W5 fithitooRd boBhteBbrrdd i ABhrhES Weid WrardiBs. Neated at
%‘he organtc layer was then dried over Na,SO,, filtered and evaporated under
reduced pressure. The residue was purified by flash chromatography eluting
with petroleum ether/AcOEt (30/10) to give the title compound (25.3 g) as a
30 colorless liquid.
GCMS : m/z 270 (M+).

Intermediate 11 L
5-Methoxy-4'-trifluoromethyl-biphenyi-2-carboxylic acid




20 After evaporation, the residue was dissolved in toluene (100 nL) and a 1
N hydrochloric acid solution (50 nL) was added and the m xture Qs Jbifi £63d
at reflux for 2 hours. After cooling at roomtenperature the organi c phase
was decanted, washed with water, dried over Na2S0,, filtered and evaporated
to give the-title conmpound (2.3 g) as a white solid. 25 mp.:114-116C

I nt er medi atwoBW@32F32- (4- Benzyl - pi per azi ne- 1-yl) - phenyl | - cecivardogsnei d .
tert-butyl ester To a solution of 4-(4-berlzyl-piperazine-1-yl)-phenyl am ne
(32 g) in CHzClZ (500 30 nL) containing Et~N (18.4 nlL) was added dropw se
di-tert-butyl Bicarbonate (28.8 g) a1 OC. After 20 hours at room
tenperature, the solution was washed with water, with a saturated sol ution

of NaHCO- i he.. The organi,c sewas dried over NazS04, filtered and
evapor at eaﬁwu%ag’ft}}'?gw&éﬂn%&@gme@ep 'C@'E(b\\ﬂé?éy'ickf’é:"ff‘le}/@” EHRPOIHQ) W83. 5 g) as a
sol i d. 35pPlacpmbin sygpensigy in KOH (80 ®LY apdpl squticp ARG 32587 iP@aLdrPI91 09320
42 | nt er mpi mLpwad afded>-Teadixturd wik sBR€M vhdecaibardr @ RurdatfElout ! ester

A solutio = (A -0 Lne-1-vl) - |1 -carbam c acid

ert-but y 2o sy ibrati EREVSBLEPLREIR, Hid sdull A RRREN shuifea o) s
hydr SgenalViil cancentied il dhe resultingselid whichdammred wasfitesediiwashedas r emoved
by filtrawitowatendnd keed td givathe tilesompapnd ¢8.¢d) andane egeaged pressure. The
oi |y resigye.pasoghen purified by flash chromatography eluting with

AcCEt /i sopropyl am ne (901 10) and the solid obtained was recristallized from
AcCEt to g_i ve the title conpound (17.5 10 g) as white crystals. mp.

155- 157C. Similady pieghtedavage :

(4-{14-[3-(3-Methyl -[1, 2, 4] oxadi azol -5-yl ) -bel | ]-pi perazi n-1-yl }-phenyl ) -car
bam ¢ 15 aciddigftiPu | ester To a solution of '
(4- pi pera =—I=yi= phenyl )-carbam c acid tert-butyl ester (2 g) in

1, 2- di chlbrsRRreRyka-petayif nhepyk2-sakexylic acid as white crystals (9 g),

3- ( 3- net hylp-[:109;UNe&Xadi azol - 5-yl ) benzal dehyde (1.4 g) and acetic acid
(0.67 Qg) -frothes o B Y&y A %;:;@ el i oxy borohydri de
(3. 1]% g) was aﬁglgd p||?)/orti onv{ng)gg#egﬂd?%?{e E%CQ%thﬁégérzﬁﬁ)f ed at room
tenpérature for 16 hours. The solution was then washed with a saturated

sol uti on !AermadEI® 13 with brine, dried over NazS04, filtered and evaporated
under r edisbethyp4etsfusremethyEoipReylluRanssxyRiadid hedniy ciy&@&gang)o nat ogr aphy

el uting %ﬁh:%%ogbd-l (9812) to give the title conpound (2.5 g) as a
white sol/ d. %5 &)4 . 159-161 C. Internedi ate 53

4-{ 4- [ 3~3HR¢ TF{F{V 4+ ArifiiasamathybbiphenydP-catoxyia qoidmetwbester- 42 - phenyl am ne
To &0stirred solution of (4-{4-[3-(3-methyl-[1,2,4]oxadiazol -5-yl)-benzyl]
30 pi per agtefmddixte}taphenyl )-carbam c acid tert-butyl ester (2.5 g) in CH2Cl z

(4 m) S tbf roac id (6 .and e mxtu S stirred at
room te\I\rrlr%rzrr'\ﬂ‘g"#gg = {?h ?8'. h i3 ﬁwbﬂﬁgwséisd{?gs ' pressure,
the resi dB& 2#%kEn in water, basified with a 1 N NaOH aqueous sol ution

and ext r domed-methhxyGHAGf T roMe thybbighenyd-2piastseylivacid hethyhestbe@.anv t h wat er
drigg ovey Na2S04, 35 filtered and evaporated. The oily residue was
crystallized fromMOHHzOto. G 3 J~~PJ 2G3 WD 00132582 43 give the title

conmpound (1.35 g) as a solid. mp. : 106-108C. Internediate 54
Intermediate 15 : ‘

4'-1sopropyi-6-methoxy-biphenyi-2-carboxylic acid as white crystals (8.4 g),
m.p. : 132-134°C
30 from 4'-isopropyl-6-methoxy-biphenyl-2-carboxylic acid methyl ester (10 g).

Intermediate 16 . S e T
4'-Isopropyl-6-methyi-biphenyl-2-carboxylic acid as white crystals (10.g), ™
m.p. : 145-146°C

35 from 4'-isopropyl-8-methyl-bipheny!-2-carboxylic acid methyl ester (15.3 g).




PCT/ ~R991 09320 5 3-(5-Trifluoronmethyl-[1, 2, 4] oxadi azol - 3-yl ) - benzal dehyde
To a stirred solution of 3-(1, 3-dioxol an-2-yl)-benzonitrile (Ahag) lll eEt,?—l
(130 nL) was added hydroxyl ami ne hydrochloride (7.9 g) and pot *’ Uin £o¥
carbonate ( 15.7 g) and the m xture was refluxed for 4 hours. The hot
mxture was filtered and the remaining solids were washed with Et OH and the
filtrate \N&@W&#ﬁ)rat ed under 10 reduced pressure. The cPeREPYBHoxi ne (4.2
g) was dissolved in trifluoroacetic acid (20 nL) and Et, N (2 g) was added
and the m xture was stirred at roomtenperature for 3 hours. The sol ution
was evaporated to dryness and the ré?i due was extracted with CHzd 2. The
organi ¢ phase was washed with water, dried over NazZSO, filtered and
evapor ated. The residue was then dissolved in 15 toluene (100 nL) and 1 N
aqueous g}\édr OCBJ Po_rtg acid (30 nL) was added and the m xture was heated at
reflux fdhteim he' m xture was cooled to roomtenperature, the organic
phase wasb- Netyhdetiflaordmethyivbiphenyl42-darbaxglic acid as wiite crysiES@,5 gf i | tered and
evapor at eg.p. Thes-2esiglue was purified by flash chronmat ography eluting with

CHzZCLZ t ] ellow. oil. GCM5 : niz
242 M) T it kb T e T St NS LT N e

[ 4-~4- (3 cyano- benzyl ) - pi perazi n- 125 yI] _~henyl]-am de (Method 1) To a
stirred sa{euﬁe@ateof84 [ 4- (3-cyano- benzyl ) - pi perazi n-1-yl ] - phenyl am ne (0.29
g), 4" -trjf e a -ac acid (0.2B g), HOBt (0.16 g),
and Et 3N 2—0) 7 ‘ wa room t enper at ure EDCI
(0.23 g} A & Ok %PhWb%V{)@rﬁtgth'é?@FVdfohours. The
or gdfi c :mtasoibutfi $p) inas5N G (2e(sinewas stirrevhomder refiuxfordd hdursatlesl sol uti on

of NaHQO3nigfige Wab%rpa&ﬂed\@aseﬁu teﬁﬁbﬁturéldnhwéé Sitrafed eRgHafRPLN of the

filtrate, the r S e]ut ng with
e ekt oFabg TR M ableb b buhh oo VPR S8 s e 09, B4 L
gi ve the qvap¢r@t%%mum%ﬂt(csdm8esgyrea@ gire the M@Sﬂ_%5m) s:amgt 150C. G ~
JIH~~~ ~~v4tﬁte\wh@0l 32582 Anal ysis for C32H27F3N40 PCT/ EP99/ 09320 44

Cal gyl at g.lq ql c H5.03; N10.36 ; Found : C 70.82; H5.35 N 10.19%
Exanpl e 8 4 sopropyl 5- net hyl - bi phenyl - 2- carboxylic acid

[ 4-[ 4- (3- cyano- benzyl ) pi perazin-1-yl]-phenyl]-am de To a stirred sol ution
of 4- [ 4- (Smilgriyrrrepamdwas-:pi per azi n- 1-yl ] - phenyl ani ne (150 nyg),

4' -i sopropyl - 5-net hyl - bi phenyl - 2-carboxylic acid (127 ng), HOBt (87 ng),
and Et3N"gg éﬁqgte e CHZCIZ (10 nm.) was added at roomtenperature EDCl (124

10 ) was st| rred at roomtenperature for 16 hours. The
or gafi ¢ o th-iSRRIoRYE Agid @ Whitetorysials - 218ht ed sol ution of
NaHCO03 amnlpdnnédlmt/@r Na2804 After filtration and evaporation of the

filtrategghe 021(¥-cﬁl%§i-@’l~i§ob’|‘6§yl-%fdt‘éhﬂlﬁ W’-@Q Ju’h@fﬁ‘yﬁi @dlﬁy%rcgb)‘(e?zotehe title
conmpound ;é{g@ white crysta - 167- Anal ysis for
C35H36N4S cul at ed :C,79.51 ; H 6. 86 N 10 60 ; Found . C, 79.41 ;H 6.61

;' N, 10. 81% Exanple 3 20 4 -Isopropyl 6- met hoxy- bi phenyl - 2- car boxyl ic acid
[4 pg- (34|®t¢aﬂ@dlb)termyl) pera2| n-1-yl]-phenyl]-ande To a stirred solution of

4- [ 4- ( 3- /@B 28 NMlors -256L1]b09%r%|ld5‘m ne (400 ng),

T X j 1C ééﬁ] gﬁ% HOBt (222 ng),
and Et 3N HES ' RRTRISl: téob‘%ﬂe"k’ D EPEG e 25 EDC
(315 ng) catdutanel m%tmeamsriz@t(zae anl-)awas adrad portienvise KMfQyr (466 hour s.

g) . At the end of the addmon the mixture was heated under reflux for 16 hours,
30 cooled to room temperature and filtered on celite. The filtrate was then acidified
with concentrated HCI and the aqueous layer was extracted with AcOEt. The
combined organic extracts were washed with brine, dried over Na,SO,, filteted- -
and evaporated under reduced pressure to give the title compound (24 g) as
white crystals.
35 m.p. : 174-176°C.




30 The organic solution was then washed with water, with a saturated
solution of NaHCO- and dried over Na2S04. After fi Itratl on aer ﬂ@%& |on
of the filtrate, the residue was purified by flash chromatography t

with CHzCl ZI MeCH (9515) to give the title conpound (279 ng) as white
crystals. mp. : 179C. Analysis for C35H36NAQ2(0.5Hz0) Cal cul at ed : C, 75. 92;
H, 6. 73; N, 1Gvd@s298pund : C, 75. 65; H, 6. 48; N, 10. 35% . ExanpPer/Bpo%pszo

4' - | sopropyl - 6- met hyl - bi phenyl - 2-carboxyl i ¢ acid (4-[4-(3-cyano-benzyl) G
3 J~~~J ~s~3 WO 00l 32582 PCT/ EP99/ 09320 45 5 pi perazi n-1-yl]-phenyl]-am de
To a stirred solution of 4-[4-(3-cy880-benzyl)-piperazin-1-yl]-phenylam ne
(400 ng), 4'-isopropyl-6-nethyl-biphenyl -2-carboxylic acid (418 ng), HOBt
(222 ny), and Et,N (166 ng) in CHZCIZ (20 nL) was added at room tenperature
EDCl (315 ng) and the m xture was stirred at roomtenperature for 16 hours.
The or garintermetiiatei 2In was t hen washed with water, with a saturated sol ution

of NaHCO3;_gdysHd-5sh-0N.aL 4 MadoSPKlen ‘raﬁhétrati on and evaporation of the

filtrate, . R ng with
CH2Cl zI I\/b-a-ia(ﬁgr g‘;soiﬁgwg gﬂﬁ Z 8 ¥¥o 6&;?@%%% W@%%' ﬁ"l‘ corrpound
(3045ny) casbanate & 1O gér"mcaqoge (RPO ) Vi%evedd gya

~ Cal cul at estomfde’(34 T} at hhdin Binpevatiife GMd; tHeomdiure vEs7iseaad L. rafux; N 10. 78%

| f d
[12 [Eﬁa?g @)t/ gngndt\)égén@(éf a4lts »Lérb réMB{} ﬁlyrhf'&ﬂ RIRRE WithGRERMEHNané.C]

zin-1 y,_am de -7, as red solution
R S NI L R VR e SR
6- met hyI sbluttonl\#/dasuwaslrmi w;th-\!mtphdwﬂ caﬁecaNaaSleflt?r@dnaad(wegorﬁ@d HOBt (222
20 ng) . afgh By NsldleGvdDerybiiicsd fbm ACOETUisopRipyRetied tabive ahentitienper at ur e
EDCI (31%&9@&3? %he m ?lurﬁ %@E stirred at roomtenperature Tor 16 hours.
The orga Pof) WTePIRRVaiShed with water) with a saturated sol ution
of NaHOO3mand19-1é¥Cover Na2S04. After filtration and evaporation of the f
Itrate, the residue was purified by flash chromatography eluting with
CHZCl ZI Me(H] 22) and crystallized fromAcCEt to give the title
conpound ' white crys a s M D ire 192C Anal y5| s for C33H29F3N40
Cal & at e A g pipgrazig- . C 71,82 ;H 5 .23 ;N 10.17%
30 Exanpl ® 6 sfitred solptmﬂpqﬂ LB—Mh;HenbylbﬁéMﬂlt@PwBWf%“%ﬁzcﬂ) in

I(;l {3- <(:| 3- Eﬁrh .2 and IHF((éoch&} ﬂé@dd@é’d)boﬁloywrstSWJZHzm @d68zd)rat 1- yl } - phen
am de '

i %ﬁ o rﬁee%nﬁot diheh eated at 55°C for 16 hours. Afeer
éﬁpéfa[z?ne\@pyr rg%l?é Oxaﬁ%%zsm W%ji‘%'g?ﬂz%{‘?f SWE‘? tp rF)a%kfllenyl

20 at pH 14 and extracted wuth CH,CL,. The organic layer was then washed with
water, dried over Na,SO,, and evaporated. The residue was cristallized from
disopropy! ether to give the title compound (40.5 g) as pale yellow crystals.

m.p. : 99-101°C.

25 Intermediate 23 _
N-[4-[3-Cyano-benzyl)-piperazin—1-yl]-phenyl]—2—hydroxy-benzamide
To a stirred solution of 4-[4-(3-cyano-benzyl)-piperazin-1-yll-phenylamine
(2.24 g), 2-hydroxy-benzoic acid (1.08 g), HOBt (1.35 g), and Et3N (1 g) in
CHzCl,_ (70 mL) was added at room temperature EDCI (1.9 g) and the mixture

30 was stirred at room temperature for 4 hours. The organic solution was then
washed with water, with a saturated solution of NaHCO,, with brine and dried
over Na,SO,. After filtration and evaporation of the- filtrate, the residue was-
purified by flash chromatography eluting with CH,Cl,/MeOH (98/2). to"give the
titte compound (1.85 g) as a yellow solid.

35 m.p.:79-81°C.




G. 3 J~l~~ ~~~~ WD 00/ 32582 PCTI EP991 09320 46 carboxylic acid (12? ng)) HOBt
(87 ng), and EtyN (67 ng) in CHZCIZ (20 nm.) was added at roomlégﬂpegp%
EDCI (124 ng) and the mixture was stirred at roomtenperature ours
The organic solution was then washed with water, with a saturated sol ution
of NaHCOz and dried over NazZSQO,. After 5 filtrati.on and evaporation of the
filtrate, tWROWBE2due was purified by flash chromat ogr aPhVERUPthg with
CHZCh/ MeCH (981 2) and crystallized from CHZCh/ di i sproyl ether to give the
title conpound (110 ng) as white crystals mp. : 145-147C Anal ysis for
C37H39N502 Cal cul ated : C, 75.87 ;H,63%1 ;N,11.96 ; 10 Found : C, 75.79
;H 7.02 ;N 11. 81% Sinilarly prepared mere Exanpl e 7 15
5- Chl oro- 4'-isopropy| bi phenyl - 2-carboxylic acid [4
j 43- cyano-benzyl erazi n-1-y~-phenYl -am de as white crystals (280 ny),
mp. : 188 UHQ@KP*%BE%BN%%1oro~ ' -i sopropyl - bi phenyl -2-carboxylic acid (274
ng) and 4-[ 4-(3cyano- benzyl) - plperazin 1-yl]- phenylanine'(292 ng). 20
Anal ysi s %gﬁmgggﬁﬁﬁplN40 Cal culated :C,74.37 ;H 6.06 ;N 10.20 ; Found

O

[ 4-[ 4- ~3- @/@ﬂi@ygwwijtéb(%ﬂpﬂéram n- 1 yl] - phenyl] am de as white crystals
(225 o) , mIp. P160- 182:5; 217C . from
6- met hoxy, L (. ) and
4-14(3-c %é\}n-d' 4 ?&P tyﬁzm‘pé %ﬂﬁ J[]p:ﬁ’eﬂgag'ﬁnﬁé(ny %?3 fid 2 H&g ){Tgm s for
033H29F3r\§r032ﬂ(°6yﬂpﬂ2€9'°eﬁ.'f’é%rﬁﬁtgéd C,68.60 ;H 5.20 :N,O. 70 . 30 Found :
C, 68050 ;H,5.19 ;N 9.56% Exanple 9 --
5- Met h~r | torr &5' f4gior onet hyl - bi phenyl - 2- carboxylic acid
Ir X .
[4-]4- (3-n Tme'- I?| per azi n- 1- J]- yl ]-am de as white crystals (240
ng), 35 S FEEC! 2! 0D 2882 PCT/ EP99/ 09320 47 from
5- et hyl 12b atsolumbwf ohét- nwo nﬁepw&nyber@rmﬂ@c&g) IncCHeGlel (252 10Lny3s and :
4- [ 4- ( 3cysdedimmms.3 gpiThersakition vaglcboplias YP@mndeli{efButpicardsraiteysi s f or
C?’?’hl| 9F3'}49gcﬁ %Qs%@&jed GottibntiGe: Astr 2'|76 kO at Goom FRHPLratus; e 89 +H 5. 72
solution was washed with water, with a saturated solution of NaHCO, and brine.
The organic phase was dried over Na,SO,, fitered and evaporated under
reduced pressure and the resulting solid was recrystallized from MeOH to give
the title compound (21.5 g) as pale yellow crystals.
20 m.p. : 149-151°C.

Intermediate 26

4-(3-Nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

To a solution of 1-iodo-3-nitro-benzene (9 g), piperazine-1-carboxylic acid tert-
25 butyl ester (13.5 g) and sodium tert-butoxide (9.7 g) in dioxane (150 mL) was

added tris(dibenzylideneacetone)dipalladium (2 g) and tri-o-tolylphosphine (2.2

g) and the mixture was heated at refiux for 24 hours. The solution was then

cooled to room temperature, taken in Et,O and washed with brine. The organic

layer was dried over Na,SO,, filtered and concentrated under reduced pressure.
30 The crude residue was recrystallized from diisopropyl ether to give the title

compound (6 g) as a yellow solid. _
p.: 126-128°C. : T

Intermediate 27
35 4-(4-Amino-phenyl)-piperazine-1-carboxylic acid tert-butyl ester




Exanpl.e 10 5-Chloro-4'-trifluoronethyl -bi phenyl -2-carboxylic acid

[4-[ 4-(3-cyano- benzyl ) pi perazi n-1~~1j -phenyl]-am de as white S SarnQ. 25
g), mp. : 164-165C. 10 from cdg El?fll 219
5-chl oro-4'-trifluoronethyl-bi phenyl -2-carboxylic acid (0.19 g) and

4-[ 4- (3cyano- benzyl) - pi perazi n-1-yl J- phenyl am ne (0.18 g). Analysis for
C32H26Cl F3N#0@®32582H20) Cal cul ated : C, 65.81; H, 4. 66; N, 9 PSYEPPHIRAY

C 65.49; H 4.79; N 9.75% 15 Simlarly prepared were CNY O/ NI / 1 [ 1
~N H R3 Mol ecul ar formula . Exanple-Y-R~-R CHN calc : mp. C. CHN found .or nass
spec m zEx 11C31H28N40(1 2 H20) PhHC 3% 34; H, 6.20; N, 11. 34, 169-171C, 75 07,
H 5.97; N 11 24% ~ 3 JI.1PJ ~~~3 WO 00! 32582 PCT! EP99I 09320 48 Ex

12C32H30N4O2 76. 47 6. 02 5 59- 76 71, H 5.90;
N, 10. 959 <pilpn of 4703 BiordhamimRseene Sata iR bl ebier (31.4
N, 9. 74, 148) MBEQH &I mLHcontadig RUL. T6% (B85 g1wapG3didgenater (b rodig0) ~

\H&Zﬁzgﬁ@gegatgﬂez OMI_%lmﬁ‘ﬁZ%:%?’tHﬂé”%%aMt 5/%5 r';!nﬁ:v@@ b u%rlituﬁ?’oéﬁé théS 36:

(01

N, 12. 70% éfa)"aﬂ%JfB ﬁl f@%eﬁ%%ﬁe%”?—s ?E‘eo%\!sf‘i 'fﬁr’afl'ésnlesmles F~
~ /4%55@&%&129@.2‘@1221@& exqne to swedmsﬂﬂimmekﬂn_ A8BBx@DEs pinkH501 ( M+l
y11 B- 122Gy@thls. ~H503( M1 ) 124- 128Me0Ex22/ ' \ H541 (M1 ) 117- 121FCCEX23/ \ HA91
(M1 )200@255\4@%% / \H501(Ml)140-1d4Me ~ 3 JLI~r1 2~~3 WO 00l 32582
PCT/ EP99/ 25/ ~H501(M+1) 72- 76Me aEx26Meo ~ ~H533( M1 ) 116- 120Ma0

Similarly prepared was :

10
Intermediate 28
4-(3-Amino-phenyl)-piperazine-1-carboxylic acid tert-butyl ester as an oil (2.5 g),
MS : m/z 278(M+1)
from 4-(3-nitro-phenyl)-piperazine-1-carboxylic acid tert-butyl ester (6 g).
15

Intermediate 29
4-{4-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-aminol-phenyl}-piperazine-1-
carboxylic acid tert-butyl ester
Method A :
20 To a stirred solution of 4-(4-amino-phenyl)-piperazine-1-carboxylic acid tert-butyl
ester (1.38 g), 4'-trifluoromethyl-biphenyl-2-carboxylic acid (1.33 g), HOBt (0.81
g), and Et;N (0.6 g) in CH,CI, (30 mL) was added EDCI (1.15 g) and the mixture
was stirred at room temperature for 6 hours. The organic solution was then
washed with water, with a saturated solution of NaHCO, and dried over Na,SO,.
25 After filtration and evaporation of the filtrate, the residue was purified by flash
chromatography eluting with CH,CI,/AcCOEt (90/10) and the resulting oily
compound was crystallized from EtOH to give the title compound (2.3 g) as
white crystals. '
m.p.: 214-215°C.

30
Method B :
To a stirred solution of 4-(4-amino-phenyl)-piperazine-1-carboxylic acid tert-butyi -
ester (8.1 g) in CH,CI, (150 mL) was added Et,N (3.33 g) and the mixture was
cooled at 0°C. To this solution was added dropwise 4'-trifluoromethyl-biphenyl-
35 2-carbonyl chloride (8.53 g) in CH,Cl, (80 mL) and the mixture was stirred at



Exanpl.e 27

N-[ 4-[ 4- (3- Cyano- benzyl) - pi perazi n-1-yl ] -phenyl]-2-(4-trifluor | aplh@nzy
| oxy) benzami de 5 To a stirred suspensi on of G’B‘E]lm 23
N[ 4-[ 3- cyano- benzyl ) - pi perazi n-1-yl ] - phenyl J- 2hydr oxy- benzam de (0. 309 Q)
and KZCO, (.0.135 g) in acetone (10 nL) was added dropw se

4-trifl uor evoedolydsz benzyl chloride (0.14 g) and the m xtPRCHER#E3Weat ed at
reflux. After 16 hours, the nmixture was cooled at roomtenperature, the
salts were renoved by filtration, washed with acetone and the filtrate was
10 evaporated under reduced presssug®@. The residue was then purified by
flash chronmat ography eluting with CH2Chl AcCEt (85115) and the white solid
obt ai ned was recr¥stalllz$d fropm EtOH to give the t|tIe conmpound (0 31 9)
as whi t e 'R steaIRSTatyie, for: T 1fagyirq d e corgpBic ARG Wasythems spaurntialln 2

Cal cul at ecashé€y whmmn—m&ih E2satumitedl S3tutjonFafuaHCOG, vdith Bithe, ithén @sd N, 9. 80%

Exanpl e %gerNT\[a‘leﬂ filigréey HMA- BEAPeYAted P The orly residue by trlturatlon from

e e e P e

N-[49] 3- mancﬂl?&ﬂﬁyﬁ) pi per azi n- 1-yl ] - phenyl ] - 2hydr oxy- 3- met hoxy- benzani de
(0.33 g) and KZCO~ (0.134 g) in acetone {15 nlL) was added dropw se

4-trifl Uﬁtg'tmé@%gﬁenzyl chloride (0.146 g) and the m xture was heated at

reflu urs, tth mhxtulre was (l:ool ed to rqoom 25 terrperature t he

salts we A4l REPDY ~RARNERY -ArEA B RPN KRR RPIRAZRSd- fr [ t rat e was
evapor at edrborglieracidtettiertyl pstesssur e. The resi due was then cryst aI I ized from
ELOrhto gh\Psrideq sro?d:tll:ﬁ of ATRAH) E\% % eraﬁn@atc%mds@né Q4 Bl - m p.
118-119.5 SIS 7.9 5 20
N0 33 Ssteps 15 8- SROprogs-Supel VIS YERLABEIE) S5 5 FoBh HOBL 57 0

H 5.07; K. %gz%ndsEtm (ﬁ 9%0) ip Gr&iatGOdneves rided EDENG72gY andthe\ | / | , N H
R3 10 Exmmu@\w&zmw gaubmrtefmnpemmttra formphédstNTiea by Jolutivd RedoF ~

N 10, 0o bl 4 giﬁ%m&% gl i SNSRI, S Bt 0. 142, 74
73 194 6. dyed qud\!alg Bftes filtration ard\ayeegratios_ efpe filtrate, the residue was

crystallized from diisopropyl ether to give the title compound (4 g) as white
crystals.
m.p.: 173-175°C.

20 Similarly prepared were :

intermediate 31 »
4-{4-[(4'-lsopropyl-6-methoxy-biphenyi-2-carbonyl)-aminoj-phenyl}-piperazine-1-
carboxylic acid tert-butyl ester as white crystals (1 9 g),

25 m.p. : 1565-157°C
from 4'-isopropyl-6-methoxy-biphenyl-2-carboxylic acid (1.94 g) and 4-(4-amino-
phenyl)-piperazine-1-carboxylic acid tert-buty! ester (2 g).

Intermediate 32

30 4-{4-[(6-Methyi-4'-trifluoromethyl-biphenyl-2-carbonyl)-aminoj-phenyl}-
piperazine-1-carboxylic acid tert-butyl ester as white crystals (1.5 g),
m.p. : 163-165°C oL e
from 6-methyl-4'-trifluoromethyl-biphenyi-2-carboxylic acid (2 g) and 4- (4‘ amlno-
phenyl)-piperazine-1-carboxylic acid tert-butyl ester (2 g).

35



G 73.88 :H 7.29 :N, 10.14 : 102-104C, 74.30 . H 6.91 : N 9. 97%Xx
32~C33H38N4020° H C, 75.83 . H 7.33 , N 10.72 . 119-121C 76 34 . H 71 3oJUh %a3
5206 Ex33~ / 0- C35H36N4033- OMEC, 74.98 ' H 6 47 . N 9.99 . 134-136C. 74 57 ' H. 6

42 ; N, 9.70% Exanple 34 - ' 4'-Trifluoronethyl -bi phenyl - 2-carboxylic aci d
[ 4-[ 4- (3-cyano-benzjrl)-piperazin-1yl L~henyl ] - am de- (Met hod 2) G3Jl.!P~
2~~~ WO 00/ ¥R38/RsRCT/ EP99/ 09320 51 To a sol ution of PCT/EP99/09320

4' -trifluoronethyl -bi phenyl - 2-carboxylic acid

(4- pi perazi n-1-yl phenyl)-am de (0.58 g) in CH2Clz (35 nL) containing Et3N
(D. 152 g) was added 3-cyano-benzyl b%om de (0.267 g) and the nixture was
heated at retlux for 2 hours. The solution was washed with water, dried
over NaZSgﬁem,{édliattg@gd and 5 evaporated. The residue was purified by flash
chromat ogrg etuttng wth CH2Cl 7/ I\/EO—I (98/ 2) and the solid obtained was
recrystal i‘é&: PN bipRemyl « Ny iipefdrig#1g) as white
crystals. carbpxyllc acﬂi&@ﬁbﬁt‘yﬁesté«r@d wﬁntécﬁﬂéls@%§7F3N40 Cal cul ated : C, 71. 10;

H, 5. 03 ; 8:142% Found : C,70.86; H 4.98; N, 10.27% Exanple 35
N 4-[4- zin-1- henyl 4-f | uor o- benzyl oxy) benza
ni de 515 TB @ &OB{QPMKé mel?h)}? glp enyl—2—c¥btlxyﬁc acf\c/i (]l 83 gS and 4-(4-amino- Y ¥)

2- (4- f | uopkenybrrindrazing-1i¢a(boxpliqamiditertbutyl\dstapli2 gyl ) - benzanmi de (0.31 g) in
CHzCl z (10 nmL) containing Et~N (84 ng) was added 3-cyano-benzyl brom de
(0. 147 g)ln?é"r o E‘?e 'xture was heated at reflux for 2 hours. The sol ution
was washet—m ried over NazSQO,, filtered and evaporated. The
resi due @(ﬂgh?Iﬁonqbgmylpmrhenzmmungbnh@lyﬁ@perezmwe:arttrm(th atig conpound
(0. 2D g) @lwbtereswhystq)sws 7pg)., : 114-116C. Anal ysis for C32H29FNAQC2
C 73.83 ;4 fp2 - C,74.10 ;H 5.89 ;N 10.68% 25 Exanple 36 '

4'-Tr|flu I-b| I-2 carboxyllc ac

[3-[4-(3-¢ n%_ ‘é ‘5" %prﬁﬁzr'f‘elyﬁrbﬁﬁﬂk‘iyﬁ?'da‘ﬁﬁd%‘t)’fcﬁséﬁrs@lml%n of

4 -trifl uand)ﬁdﬂm}db%bmhy%-@r\caxctmwm&g @ci d

(3- pi perazi n-1-yl phenyl )-ani de (0.5 g) in acetone (20 nL) containi ng KZCO,

(0.1% 9) wes EggEng‘,O 3-cyano- benzyl brom de (0.23 g) and the m xture was

heat ed at 2 hours. The sol ution was cool ed at room tenperature
and the siidi4okiflEowmatid-hinhenyid-¢arhenyhramingkpls ieg-dne and t he
filtrate mlsomcamd mrteblutulm:bmr asedwbieds i €3 3Ly) e The reS| due was purified by
crystalllrﬁaptim grom AcOEt to give the title conpound (0.17 g) as white

crystals. “from 4- é-amlng phenyl) plper%;%ec-1-carboxy}[\oac:8 tel% %u%tl ester (2.5 g) and

20 4'-trifluoromethyl-biphenyl-2-carboxylic acid (2.5 g).

Intermediate 36

4'-Trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-1-yl-phenyl)-amide

To a solution of 4-{4-[(4-trifluoromethyl-biphenyl-2-carbonyl)-amino}-phenyl}-
25 piperazine-1-carboxylic acid tert-butyl ester (11.'7 g) in CH,Cl, (50 mL) was

added trifluoroacetic acid (25 mL) and the solution was stirred at room

temperature for 2 hours. The mixture was then evaporated under reduced

pressure and the residue was taken in water. The resulting precipitate was

filtered and washed with water. The resulting solid was then suspended in
30 water, basified with a saturated solution of Na,CO,, and extracted with CH,Cl,.

The organic phase was then washed with water, dried over Na,SO,, filtered and

evaporated to give the title compound (9 g) as white crystals. - T

m.p.: 119-124°C. T

35 Intermediate 37




52 0 3 Jh~J 2J3 PCT/ EP99/ 09320 Anal ysis for C32H27F3N40 Cal cul at ed
:C,71.10; H,5.03 ; N,10.36; Found : C, 70.69; H 5.15; N, 10.18% n%(ajm‘f %@37 5
4' -Trifluoronethy!-bi phenyl - 2-carboxylic acid

[ 4- (4- car banoyl net hyl - pi per azi n-1yl ) - phenyl ] -am de To a sol uti on of

4' -trifluoronet hyl - bi phenyl - 2- car boxylic acid

(4- pi per aziwp @0/338phenyl )-am de (0.31 g) in acetone (10 RECWVER®MBZ ni ng KZCO3
(0.31 g) was added 2-bronp-acetam de (0.124 g) and the m xture was heated
at reflux for 3 hours. 10 After cooling at roomtenperature the salts were
removed by filtration, washed with &Betone and the filtrate was evaporated
under reduced pressure. The residue was pUI’IfI ed by flash chromatography
eluting w a d tlhe soI id obt ai n?d was recrystal i zed
fromEtO Ubexylic goig {4 . 15 mp .
226- 2280T°Ana| y%'@l%orofczwﬁﬁampw mathat-eighery-84artmonybiamigs- ; N, 11. 61 ;
Found i @hedylppipetdzimedbearbbiylic aBibtefobatipbsteBBt @lin CH,CI, (20 mL) was

-1 b | I
[4 (Z°€;r ameﬁ”ﬁwﬁ%"{; 2P T ATK, bl e stired gt ooy o
opr 6?{9Pe Blyra f ﬂ Ushe A ngxtg@r ygﬁyt el eyaperated under reduced
(4 p| per @zessl:rqhn@hbmyés)ndwam&e taRdrl imyjaternarat etsified W@ alIN NaOHai ni ng K2C0,
(206 no) a‘é{ﬁéo@éjﬁkﬂﬁltlo% h"h@%snﬁﬁr?g} Fciif a{elxggs Tradoy wﬁthe(t‘,lmdfté'rﬁoe s heated at

reflux for our s fter colln omte e ute the salts were

r emoved l?ygq”r\'cf t‘?‘gf‘?o‘ﬁas wWaRshed Wi hwﬁ‘gﬁ’ét d‘r’\'@ aﬂlﬁertﬁgé pt fligred v@¥ evapor at ed
under re@ué@ﬂaﬁﬁﬂéggwﬁé"eM@MQSMM'EWQWSW fl'ash chromat ogr aphy
el utong w.ph18HaGBIAvEOH (9218) and the solid obtained was recrystallized
from CHZCh/diisopropyI ether to give the title conmpound (120 rrg) as white
crystal s 30 mp.:207-209C Anal ysis for C29H34NAC3 Cal cul ated : C, 71. 58

"H, 7.04 SUarlyprepared Weggyund " C, 71. 68 ; H, 6.47 ; N, 11.44% - ' Exanple 39 35
4 -1 sopropyl - 6- et hyl - bi phenyl - 2- carboxylic aci d [ 4- (4- car banoyl met hyl 0
3 Jud ZQ}Q&H\@QQQ@gZSBZ PCT/ EP99/ 09320 53 pi perazin-1- yI) phenyl ] -ani de To
as %Utl M romy a2 - nyl, - 2- carb Xyl | cid

(4- j‘; per 8 Amcsrtithy SAIAE ¢ont ai ni ng KzC03
(206 ng)M%Fd‘dE'éP cyga rﬂ)—%ﬁiet am de (100 my) and the nixture was heated at
reflux faerpl6l53-1586Cs. After cooling at roomtenperature the salts were

renoved f t VRS f te was evaporated
under re(kitl}ikir(‘;ed-td't E’(@éé&ﬂ?@pﬂ‘@%ﬂ&ﬂog g@hé\%b%ﬁoroﬁp Eﬁ?fr‘o}) dfhie gﬁ chr omat ogr aphy
el uting WPFF?ZG%Z& ﬁﬁ’@]—\cfﬁ”glt?& e?tﬁé s0P} d obt ained was recrystallized
fr of CHzCl ZI di i sopropyl ether to give the title conpound (19D rrg) as white
cryst al Sintdthatiigte 3481- 183C Anal ysis for C29H34NAO2 Cal cul ated : C, 74. 01

;H, 7.28 §'\t!nétﬂry|911;r;ﬂu5%%‘{‘hyl b%héﬁylg‘lcaﬂﬁ'o@n@%ciﬁ'\('zs,?p?pef?é‘z/ouﬂ-@h-m\ér%'i)ly prepar ed

were 15
Ia:r)g‘l?ge as whlte crystals (0.9 g),

m.p. : 165-157°C
25 from 4-{4-[(6-methy!-4’ -trlﬂuoromethyl -biphenyl-2-carbonyl)-amino}-phenyi)-
piperazine-1-carboxylic acid tert-butyl ester (1.5 g).

Intermediate 40
_ 4'-Isopropyl-6-methyl-biphenyl-2-carboxylic acid (4-piperazin-1-yi-phenyl)-amide
30 as white crystals (1.2 g),
m.p. : 130°C
from 4-{4-[(4'-isopropyi-6-methyl- blphenyl -2-carbonyl)-amino]- phenyl}- -
piperazine-1-carboxylic acid tert-butyl ester (1.8 g).

35 Intermediate 41




6- Methyl -4"-trifluoronethy!-bi phenyl -2-carboxylic acid

[ 4- (4- car banoyl net hyl pi perazi n-1-yl)-phenyl]-am de as white crygtaaIJHN( 268

ng), mp. : 196-198C 20 from

6-methyl -1t'-trifluoronethyl -bi phenyl -2-carboxylic acid

(4- pi perazi n-1-yl phenyl )-am de (220 ng) and 2-brono-acetam de gloo ng) .

Anal ysi s f oWO@IBL/F3INAC2( 0. 25Hz0) Cal cul ated : C, 64. 73 PATEPHHIR 11 18 ;

Found : C,64.44 ;H 4.93 ;N 10.98% 25 Exanple 41

4' -Trifluoronet hvl - bi ohenvl - 2-car boxylic acid (4-f4-cvanonet hvl - pi perazin-1

phenyl]-ami de as white crystals (1.33§), mp. : 244-246C from

4' -trifluoronethyl -bi phenyl - 2-car boxylic acid (4-piperazin-1-yl-phenyl)30
QLA CLLOR e O )

am de (2. 12, Ak,aRdbd 0).,. Anal ysi s 6H23F3NAO
(0. 25H20) k%j : }‘, 48 2 Mﬁ'&é %@sﬁs :H, 4. 89
32582 PCT/ ~P99/ 09320 54

‘N, 11. 81% mle 42 0
4' - Tri f1 uongret #3148 Coheny! - 2- carboxyl i ¢ acid . C
L- (4- et hoxysaulya Z%M&&Mjbﬁh%ﬁy—ba?@)ﬁnﬁﬁ&%@?-@fﬂe?’&ir@%-\Q%'Hbt)?yl%r ystal s

(5.1 @, m " -16 from4”-trifluoronethyfl-Dbiphenyl-2-carboxylic acid
(4-pi erazﬁ‘ﬁqtfmu- ﬁgﬁg %? am de (4.25 g) and brono-acetic acid ethyl ester
(1.83 g). Analysis for C28H28F3N303 Cal culated :C,65.74 ;H 5.52 ;N 8.21 ;

Found : C,latermédiatd 42 09 ; N, 8. 16% Exanple 43 10

f"4: (TL' E AR Yadid (A6brazin.1.yi-pheny))-amids Pstal's (210
ng)) mp. " ' PBbm 4' -trifl uoronethyl -bi phenyl -2-carboxylic acid
(4- pitPer aznp- 1104-1@81€nyl ) am de (318 ng) and 1-brono- 2- et hoxy- et hane (126

ngindls érfgigygiég[gﬂfﬂﬂ&a&ﬁ%ﬁgﬁll ﬁ?@nﬁég%;l%@ﬁ%niiﬁb]@)?:eﬁﬁ}-bﬁe@rz%-f-N, 8. 45 ;
P07 ] %%@yl ic acid [4-(4-(3-hydroxy-propyl)

2T 1 uSPORI L RS
pi perazi n20 1-yl]-phenyl]-anm de as white crystals (160 ng), mp. : 208-210C
Intermediate 43
15 4-(4-Bromo-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester
To a solution of 4-(4-bromo-phenyl)-1,2,3,6-tetrahydro-pyridine (2.39 g) in
CH,CI, (30 mL) was added Et,N (2 g). The solution was cooled at 0°C and di-
tert-butyl dicarbonate (2.29 g) was added. After 16 hours at room temperature,
the solution was washed with water, with a saturated solution of NaHCO, and
20 brine.The organic phase was dried over Na,SO,, filtered and evaporated under
reduced pressure and the residue was purified by flash chromatography eluting
with CH,Cl, to give the title compound (2 g) as a white solid.
m.p. : 68-70°C.

25 Intermediate 44
4-(4-Benzylamino-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl
ester )
To a solution of 4-(4-bromo-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid
tert-butyl ester (0.34 g), benzylamine (0.12 g) and sodium tert-butoxide (0.13 g)
30 in toluene (8 mL) were added tris(dibenzylidene acetone)dipalladium (2.2 mg)
and Binap (4.6 mg) and the mixture was heated at 80°C for 16 hours. The
solution was then cooled to room temperature, filtered and the filtrate was -
evaporated under reduced pressure. The residue was purified by--ﬂash
chromatography eluting with petroleum ether/AcOEt (90/10) and the oily residue




from4'-trifluoronethyl-bi phenyl - 2-carboxylic acid

(4- pi perazi n-1-yl - phenyl )am de (318 ng) and 3-brono-propan- 1- onggg@ %03
Anal ysis for C27H28F3N302(0.5Hz0) Cal culated :C, 65.84 ;H 5.93 ;N 8.53;
Found : C,65.66 ;H 6.23 ;N 8. 40% Exanple 45

4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid

[4- (4- (4, 4, 4d dojssssrior o- but yl ) pi perazi n-1- |]-phenyl ] - am germaeoswhbiot e
crystals (240 ng), 30 mp.:198-200C from

4' -trifluoronethyl -bi phenyl -2-carboxylic acid.

(4- pi perazi n-1-yl - phenyl )am de (297 ag) and 4-brono-1,1, 1-trifl uoro-butane
(143 ny). -- "~ Analysis for C28H27F6N30 (0.5H20) Calcul ated :C, 61.76

;H 5.18 ;N 7.72 ; Found : C 61.53 ;H,4.88 ;N, 7.55% 35 8} 3 JUN 2~~3 WD
00l 32582 p@ﬂ%gl}l%ﬁgmﬂlsyg%@éhqdo give the title compound (0.27 g) as

4' - Tri f | uehiteretysydls.bi phenyl - 2- car boxylic acid

[4-(4-(3- rmbhy{znmgﬁé; enyf) pi perazi n-1-yl]-phenyl]-am de as white crystals
(180 ng), mp. : 203-205C 5 from4' -trifluoronethyl-biphenyl -2-carboxylic
acid (4-piperazin-1-yl-phenyl)am de (318 ng) and 1-brono-3-nethyl -but-2-eve
{122 ) . Inemediate 46or C29H30F3N30( 0. 4H20) Cal culated : C, 69.56 ; H, 6. 20
N, 8. 39 ; 4HAYGHinopierd-phferidifeSt-8a&botyi8 abE Yert- bty Faaep! e 47

4" -Trifl - - o | idi ic.aci
(4 (- (o- SyEEOR T dRRl TR Ao g <aipadcdgtun o
crystals Gemwmbﬁtew%ﬂ -g) ip oty Ofmb.)ncontafmng d/C? 10% (§0 mg) was

4' -trifl uaydrogéinated ak pdwn yém@erataird Afier i ichawr] the( datalystewa temalred| byphenyl ) 15

G2 b ANy ?ﬂfoé'% MU SOl PR iR e o S B2 40

C32H26F4N4 ed : . o » —383 ; H 4.55
©N, 9. 989/£OERAYAA 98 %P PNk or omet hyl - bi phenyl - 2- car boxyl i ¢ aci d

[ 4- (4- (3, MSreniz-RéAMIT 10Xy - benzyl ) pi perazi n-1-yl ) -phenyl ] -ani de as white
crystals (180 ng), mp. : 189-191 C from

2 tr ol i Y . :
(4- :)lrl ]:alr ;ﬁft%%td%é ﬁgggle)nglm éec?gggx?/rlgl) C»aﬁgl g 4- et hyl enedi oxy- benzyl
chl O}é) de A1{ﬁ1[)(4;rflwﬂuoromethyl-blpheny -2-carbonyl)-aminol-phenyl}-piperidine-1-
t\:arboxyli:acid tert-butyl ester
To a stirred solution of 4-(4-aminophenyl)-piperidine-1-carboxylic acid tert-butyl
ester (0.18 g), 4'-trifluoromethyl-biphenyl-2-carboxylic acid (0.17 g), HOBt (0.1
g), and Et;N (80 mg) in CH,Cl, (10 mL) was added at room temperature EDCI
20 (0.15 g) and the mixture was stirred at room temperature for 16 hours. The
organic solution was then washed with water, with a saturated solution of
NaHCO, and dried over Na,SO,. After filtration and evaporation of the filtrate,
the residue was purified by flash chromatography eluting with petroleum
ether/AcOEt (70/30) to give the title compound (0.25 g) as an orange oil.

25  MS:m/z 523(M-1).

Intermediate 47
4'-Trifluoromethyl-biphenyl-2-carboxylic acid (4-piperidin-4-yl-phenyl)-amide as
trifluoroacetate salt
30 To a solution of 4-{4-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl}-
piperidine-1-carboxylic acid tert-butyl ester (0.22 g) in CH,Cl, (56 mL) was added
trifluoroacetic acid (1 mL) and the solution was stirred at room temperature for 1-
hour. The mixture was evaporated under reduced pressure and the" residue
taken in water. The resulting precipitate was filtered, washed with water and
35 dried to give the title compound (0.23 g) as white crystals.




25 Anal y5| s for C32H28F3N303 Cal cul ated :C,68.68 ;H 5.04 ;N 7.51 ; Found :
C,68.44 ;H 5.04 : N, 7.54% Exanple 49 03 JUN 2503
4' -Trifl uor onet hyI bi phenyl - 2-carbo_x~lic acid

[4-(4-(3-vitro- benzyl) pi perazi n-130 yl }-phenyl ]-anide as pale yellow -
crystals (900 ng}, : 152-154C from

4' -trifl uomeneeg? - b| phenyl 2-carboxylic acid (4-pi peraE(F'mePBWQﬂPZOphenyl )---
-- - ' amde (1.06 g) and 3-vitro-benzyl brom de {538 ng). Analysis for
C31 H27F3N403 Cal culated :C 66.42 ;H 4.85 ;N 9,99 ; 35 Found : C 66.02

;H, 5.03 ;N 9.95% G 3 JUN 2GG3 WD400/ 32582 56 PCT/ EP99/ 09320 Exanpl e 50
4' -Tri fl uoronet hyl - bi phenyl - 2-carboxylic acid ~~4

[ 4-(3- carba%gﬁ;néyl ) pi perazi n-1-y!]-phenyl}-am de as white cystals (1.5
g), 5 m C from~"-trifluoronethyl -bi phenyl -2-carboxylic acid
(4- pi perazi n-1-yl - phenyl )am de (1.7 g) and 3-chl oronet hyl - benzam de (676
ng) . Analiptehsediate 4832H29F3N402 Cal cul ated : C,68.81 ; H 5.23 ;N 10. 03; Found
. C 68.8 4 f , Slmlarlypreparedwere F~1 NXZR O~ ~
N Exanpl SQ@D lg 2%"%%'{2%—"&9ﬁ at sCHN f oundMe- OEXx

51- c>§>2Hsdrpsme@(@wb?616%0135"2#!)@67@“'%'37(54%5 g) e Mgiresel BIOH H 6. 03; N,
7. 07% Ex (32F mlL)~arcHH3 18R 7RUNIGE, &ded8sodilirh. Hyiirodile .(886, )98aR @RC, 69. 37, H, 5

17, N7 %@F&%aéﬁé&éd'd%&gﬂr@%( Q:r@H%?}s Vhe%ﬁ@n@ﬁraé%w 5%%3'%7 72

, 189-190. 5 0)C 71.72;
H, 5. 51; @ gpi@’*f &%%’E’]‘*?E a&é“‘ﬁ 'Sy%’f"a%\?’%raﬁg Wi g‘ﬁ l3 BREDHFRNIND 001 32582
57 phase was washed with water, dried over Na2804, filtered and evaporated to

10 give the title compound (4.5 g) as a white solid.
m.p. : 92-94°C.

Intermediate 49
3-(3-Methyl-{1,2 4Joxadiazol-5-yl}-benzaldehyde

15 A mixture of 3-[1,3]dioxolan-2-yl-benzamide (2.3 g) and dimethylacetamide
dimethylacetal (4 g) was heated under reflux for 1 hour and then evaporated to
dryness. The oily residue was dissolved in dioxane (20 mL) and hydroxylamine
hydrochloride (1.18 g), acetic acid (20 mL) and a 2N aqueous sodium hydroxide
solution (9 mL) were added and the mixture was heated at 90°C for 2 hours.

20 After evaporation, the residue was dissolved in toluene (100 mL) and a 1N
hydrochloric acid solution (50 mL) was added and the mixture was stirred at
reflux for 2 hours. After cooling at room temperature the organic phase was
decanted, washed with water, dried over Na,SO,, filtered and evaporated to give
the title compound (2.3 g) as a white solid.

25 m.p.: 114-116°C.

Intermediate 50

[4-(4-Benzyl-piperazine-1-yl)-phenyl}-carbamic acid tert-butyl ester

To a solution of 4-(4-benzyl-piperazine-1-yi)-phenylamine (32 g) in CH,CI, (500
30 mbL) containing Et;N (18.4 mL) was added dropwise di-tert-butyl dicarbonate

(28.8 g) at O°C. After 20 hours at room temperature, the solution was washed

with water, with a saturated solution of NaHCO,; and brine. The organic phase -

was dried over Na,SO,, filtered and evaporated under reduced pressuré to give

the title compound (43.5 g) as a solid.
35 GCMS : nv/z 367 (M+).




Exanmpl-e- X-Z-R Mol ecul ar formula : mp. CCHN cal cCHN found Ex 55MeG C
C33H30F3N303~ / CH=C, 69 10; H,5.27; N, 7.33,190-192C,68 70, H5 g IN. 250

N, 7. 10%Ex 56N\ / cH2C30H27F3N40C, 69 76; H,5 27; N, 10. 85, 194- 198 65 {372 “3—1 5
28; N, 10 86%x 57~ ~ cHxC30H27F3N40(0.5H20) C, 68.56, H, 5 37,

N, 10. 66, 168-170C, 68 46, H,5 21, N, 10 58%x 58~~cHLC29H26F3N50NC, 67 30, H,5
06; N, 13 53wb33dskebC, 6684; H,5.07; N, 13. 30%EX PCT/EP99/09320

59CN?- - CHC28H25F3N40S( 0. 25Hz0) =s C, 63 80, H, 4.88; N, 10.63 ; 187-189C, 63 69;
H, 4.97; N, 10. 65% Ex60C ~~- c~C29H28F3N50N C, 67 04, H,5.43, N, 13.48 ;
118-120C, 66 52, H,5.64, N, 13 28% RGI/EP99/09320 Exanple 61

4' -1 sopropyl - 6- net hyl - bi phenyl - 2-carboxylic acid (4-(4-(3-(3-nethyl-[1,2,4]
oxadi azol -5-yl)-benzyl) - pi perazi ne-1-yl)-phenyl)-anide 5 To a sol ution of

4' -i" sopropyl - 6- et hyl - bi phenyl - 2- carboxylic acid (4-piperazin-1

yl - phenyl }m&meagtéwg mg) in 1, 2-di chl oroethane (20 nL) was added

3-(3net hy 4-_- .5 . yde (154 ng) and acetic acid (67
ng). The $®© B ri acet oxy borohydride (317
ng) was aﬁo@&’t'ﬁarqfllﬁfﬂ/rP%@YhWBe'taﬁ@erﬁ Ydi phenyieaarbanic et tert-hutyd resteenper at ur e
for % 10(430&19};m EtGH $0ILicbnminivs PEite n0%we@hgowaé hid@gemdttd at @sbrsol uti on of

NaHCO-~, epéthﬁéeAfféF'ﬁdh&YrgrtHgagﬁ%y g%tr%h%@eﬁ%ghﬁh’ Orat g””der

ssu~- The res ari H?/ el uting

reduced gﬁf 4@3
with CHzZCHIRIEONPS GpR9raladquRdRs regheey BERSEHiGe T hRagIN &esiqust aflamt ed from
CHZCh/ hexpuridied bydiask chiomatograghy elGting WiiNARZOESisvBopPlaBRE3@0R0Y P99/ 09320 58

compound $43idTebtafied widis're |
id"Bbta sirecrif iR lfom BROEL fo JUCHIMBIBLA (175, o

C37H3ONS Q( culated :C,74.72 ; H, 6.
; H, 6%74 %a%l%} §21 arrpl e 62 4 -Trifl uoromet hyl - bi phenyl - 2- car boxyl'i c

aci d [ 4- (2 L1957 Col - 2- yI met hyl ) ~per azi n- 1-y1 ) - phenyl ] - ami de To a
solution of 4'-trifluoromethyl-biphenyl-2-carboxylic acid
(4-pi peram{elpm;a,g{e]& phenyl) am de (310 ng) in 1,2-dichl oroethane (20 m)

was added ,y A 2 oxal deh de (95 ng) and acetic aci d (67 ng). The
sol ution y “@’%@0 : ' N2y eioeEzn-huliphenyl-gerbemicy ng)  was
addd@ porad Igsi@rt he mxture was stirred at roomterrperature for 16

hours. Thﬁb a%bm.b@rafw.ptemm vx@s;!mah wchrbam%fdr@&%tﬁ% ?'@E )y ff NaHCOy,
th b yAS O d d d
o tsur o 2ahlRee #6750, we ayd i S s

CHzChl mdﬁ"{@'ﬁ?'&d%ﬂd‘ $>r@<£%ﬂqﬂa aﬁﬁt@r%@ Va8 sphiipy $ag| qooledatiQ°6m Et OH t o
gi ve t he andt sadiwrontpgacetoky( b&0hydrideat3. thig) evasr ydded portionwise: arkPhel 93C 20

énglgn; %S'ﬁ\&furm@?s?ﬁaw r%%ﬁE%FGQOpQG%Ufé_‘ The3oilutbnldad then Found :

-1 sopr ofpys?egq'v'tht ﬁjﬁattbr%gﬁ %onye%n’g (gf ﬁ%?&% 1 With, brige, drigd, oyer Na,SO,,
H- pyrr ol n%’i‘h?Y%PESatﬁﬁ’ pEAEY resluceq pyessHeeniihe- f@ﬁiddé was purified by
flash chromatography eluting with CH,CI/MeOH (98/2) to give the title

compound (2.5 g) as a white solid.
25 m.p . : 159-161°C.

Intermediate 53 }

4-{4-[3-(3-Methyl-{1,2 4]oxadiazol-5-yl)-benzyl]-piperazin-1-yl}-phenylamine

To a stirred solution of (4-{4-[3-(3-methyl-[1,2,4]oxadiazol-5-yl)-benzyl}-
30 piperazin-1-yi}-phenyl)-carbamic acid tert-butyl ester (2.5 g) in CH,Cl, (4 mL)

was added trifluoroacetic acid (6 mL) and the mixture was stirred at room

temperature for 16 hours. After evaporation under reduced pressure, the residue

was taken in water, basified with a 1N NaOH aqueous solution and éxtracted

with CH,CL,. The organic phase was then washed with water, dried over Na,SO,,
35 filtered and evaporated. The oily residue was crystallized from MeOH/H,O to




"Te a solution of 4' isopropyl-5-nethyl-biphenyl -2-carboxylic acid
(4- pi perazi n- 1yl - phenyl)-am de (290 ng) in 1, 2-di chl oroet hane ) _was
added 1 H pyrrol e2-carboxal dehyde (68 ng) and acetic acid (67 éré) JNe20l3
solution was cooled at OC and sodiumtriacetoxy borohydride (317 ng) was
added portienw se and 30 the m xture was stirred at roomtenperature for 16
hours. The woboiessa was t hen washed with a saturated sol pt/Emyof2zaNaHCOy,
with brine) dried over Na2S0,, filtered and evaporated under reduced
pressure. The-residue was purified-by flash chromatography eluting with
CHZChl MeCH (981 2) and the solid obtaiged was recrystallized fromMCH to
give the title conpound (60 ng) as white 35 crystals. W O 00/ 32582 60
mp.: 181-183C. 0 3 JUN 2ur13 PCT/ EP99/ 09320 from
4' -trif1 uofberiieitie-qompeEng | (1 85 esexyolide aci d
(4- pi per azimp. 1496-1p8Enyl ) - ami de (0. 31 g) and 3-acetyl - benzal dehyde (122
nmg). Analysis for C33H30F3N302(0.25H20) Cal culated :C, 70.51 ;H 5.47 ; N, 7.48
; 5 Found ;| . C, 70Q.41 :H 5.12 ; N, 7.40% Exanple 67
4' -Triflu € 31 phenyl - 2-carboxylic acid
(4- (45 ur a2 Trluesorhethyldil @etlaxzsidiazb)-3dyh-behealgéhyairi de as a pal e yellow solid
(180 ng), tdamtifed %Zl@nér?é@-f(f 8lickatahld-{i)-Ueh IRk s boxyl i c
acid (4- p'\&%?&de% W(#X %ﬁ'ﬁ'llé @R@@ (%j ?1] g)ﬁlcg g»(?l?? gﬂbfé %);)ﬁlg dehyde
(106 ny) alysis Y 3 gn ‘ Bhed potésﬁﬁmg@’ qQrate (.7 N, 8. 31 ;
Found : CQ?S?"GGhe Fibgurg wasNeuxepdtor 4 Hodsaiin botBixture was filtered and the

-1 sopr Oméhxaﬁ‘nrig%dlﬂx)#vebé Raenad wah @ohwl thé rﬂ@'téiwhé e(, Sobated under

H- | - t 230
e %&é?@ rBhg il alabs BICH & W@stﬂﬁ%ﬁe@eﬁ.%ﬁ@wr ARG
aC| d (4 pidsid &0 Rl apd Ftedhz ) é{\fﬂSo%PﬂkeG andy heawadq!e was stirred at room

H pyr r ol e-temperatios afiod éhrders( GBieSsatutjon Anaalmmraiem tmm @ cul at ed

: G, 75.56 rbhnaué-&aslgxﬂréctgé-wuhl'_@lﬂzz@l ThQOY%nYCq haﬁve7 L\lL. %’atﬁgS Exanpl e
Efpﬁrrlf' et8 REEhAse0, SRS e GOl T i aaghwpéow% al's (150
ng), 1A p. tolus"rezﬂﬁégtﬁ-kamrﬂf\haqwqqus|hyémhbfmypndt53@)mwaszaddacu bodtHe ¢ acid
(4- pi per amirtute Waspheatyd )a3Orefitnt der § Ohcdit. The afbttute M ¥boldd to room

Cal Yul at g*gmgz%m heBREHE, dring? T@gz??m%’ m@"‘g@é"eﬁﬁgﬁr@?@é}% N 10 5106
- Exanpl e Fﬁdl fa}'\gor%/ﬁBP blT;S‘ﬁerfW' Y2 cWApo PHIifEd y flash

aci d~4- (4-°hfﬂfm$ﬁ@fﬁpm‘ pluting Mjth- Qdﬁz}%rnglve the title compound (2 g) as a pale
20 yellow oil.

GCMS : m/z 242 (M").

Example 1
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-piperazin-1-
25 yl}-phenyl}-amide (Method 1) '
To a stirred solutipn of 4-{4-(3-cyano-benzyl)-piperazin-1-yl}-phenylamine (0.29
g), 4'-trifluoromethyl-biphenyl-2-carboxylic acid (0.26 g), HOBt (0.16 g), and
Et,N (0.12 g) in CH,CI, (15 mL) was added at room temperature EDCI (0.23 g)
and the mixture was stirred at room temperature for 4 hours. The organic
30 solution was then washed with water, with a saturated solution of NaHCO, and
dried over Na,SO,. After filtration and evaporation of the filtrate, the residue was
purified by flash chromatography eluting with CH,CI,JAcOEt (90/10) and-the
solid obtained was recrystallized from EtOH to give the title compound”(0.48 g)
as white crystals.
35 m.p. : 149-150°C.




G.3 JUN 2GG- WD 401 32582 61 1-yl)-phenyl]-am de as a yellow solid (150 ny),
mp. : 181-183C PCT/ EP99/ 09320 from 63 Jun 240

4' -trifluoronethyl -bi phenyl - 2-carboxylic acid Lot

(4- pi perazi n-1-yl - phenyl )am de (0.31 g) and thi ophene-2-carboxaf dehyde (126
ng). 5 Analysis for C29H26F3N30S {1. 25H20) Calculated :C,64.0'1 ; H 5.28

N, 7. 72 ; Fommebasse, 64.05 ;H, 5.04 ;N 7.72). Exanple 71 PCT/EP99/09320

4' -Tri fl uoromet hyl - bi phenyl 2- carboxyllc acid , {4-(4-(1

H pyrazol e- 3-yl met hyl ) 10 pi perazi ne- 1-yl ] - phenyl }-ani de as white crystals
(210 mg), mp. : 194-196C from 4' -trif4q uor onet hyl - bi phenyl - 2-car boxylic

aci d (4-piperazin-1-yl-phenyl)anide (0.31 g) and 1 Hpyrazole

- 3- car boxal dehyde (79 % MS : mz 506(M+l ). 15 Exanple 72

4 Tri 11 UoPBAaIRfar CR2HRERINAO.- G ar bowgipwlatedobd 110 s H,5.03 1 N.1036 ;

[ 4- (4-t hi ophen-3-yl net hyl - pi.per azi ndeyHd):- phe7Q/82;-1946138eNaD. 199t e crystal s
(170 nmg), mp. : 187-189C 20 from4' -trifluoronethyl -biphenyl -2-carboxylic
aci d (4-piperazin-1-yl-phenyl)anide (0.31 g) and thi ophene-3-carboxal dehyde
(112 ). Eﬁﬂg&% for C29H26F3N30S Cal cul ated : C,66.78 ;H,5.02 ; N, 8.06 ;
Found & C, 6’7Isd;6)op¢!+55mémyt tbipf&ar@lk%caﬂﬂxﬁiwa'qiﬂ [@-[443-cyano-benzyl)-

4' -Trifl uo&gg;%tzj;m_y, pé}eymgm,gecar boxylic acid (4-[4-(5-fl uoro 1

H- i ndol e ceraz enyl -am de.a |te cr (190 ny),
T A R I e e éyr Phedugle Aedaci o
(4- pi per azmg), ¥aoppsprhiimeil-dipheayld- @ﬁJPOMG agidf (1ioF ;g), HOBt (87 mg),
Eka: ndol e- gaﬁdiE KX84 e yrdeH(GI3b10wL) was addethby o tfeﬁ’fpefevﬁﬁr@@ﬁélm‘ﬂ% 2 g /5H20)
c te (i
Lol o B i 5 P ratnd ot nb 1% ol
solution was then washed with water, with a saturated solution of NaHCO, and
dried over Na,SO,. After filtration and evaporation of the filtrate, the oily residue
was crystaltized from EtOH to give the title compound (160 mg) as white

crystals.
15 m.p. : 167-169°C.
Analysis for C35H36N40 Calculated :C,79.51 ;H,6.86 ;N,10.60 ;
Found : C.79.41 :H,6.61 ;N,10.81%. -
Example 3

20 4'-Isopropyl-6-methoxy-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-
piperazin-1-yl}-phenyl}-amide
To a stirred solution of 4-[4-(3-cyano-benzyl)-piperazin-1-yl}-phenylamine (400
mg), 4'-isopropyl-6-methoxy-biphenyl-2-carboxylic acid (444 mg), HOBt (222
mg), and Et;N (166 mg) in CH,CI, (20 mL) was added at room temperature

25 EDCI! (315 mg) and the mixture was stirred at room temperature for 16 hours.
The organic solution was then washed with water, with a saturated solution of
NaHCO, and dried over Na,SO,. After filtration and evaporation of the filtrate,
the residue was purified by flash chromatography eluting with CH,Cl,/MeOH
(95/5) to give the title compound (279 mg) as white crystals.

30 m.p. : 179°C.
Analysis for C35H36N402(0.5H,0) Calculated :C,75.92;H,6.73;N,10.12;

Found: C,75.65/H,6.48,N,10.35%.. -~

Example 4
35 4'-Isopropyl-6-methyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-




PCT/ ER99/ 09320 62 4' -1 sopropyl - 6- net hoxy- bi phenyl - 2-carboxylic acid

(4-(4-(3-(3-nmethyl-[1,2,4]

oxadi azol - 5-yl ) -benzyl) - pi perazi ne-1-yl) - phenyl) am de as whi ﬁ@ dk%ﬁﬁd%

(300 ng), mp. : 180-182C 5 from

4' -i sopropylk-.6- net hoxy- bi phenyl - 2-carboxylic acid

(4- pi perazi nvaoEBhenyl )-am de (0.32 g) and PCT/EP99/09320

3-(3-nmethyl -[1, 2, 4] oxadi azol - 5-yl ) - benzal dehyde (154 ng). Analysis for

C37H39N5(3( 0. 5Hz0) Cal culated : C,72.76 ;H, 6.60 ; N, 11.47 ; Found : C, 72.80

;H 6.59 ;N 11. 31% 10 Exanple 75 4'-T4§ fl uoronet hyl - bi phenyl - 2-car boxylic

acid

(4-{4- [3 ( I 2, 4] oxadl azol - 3-yl ~benzyl ] - pi perazi n-1-yl }-ph

enyl ) - iobfeizlr 91 e A '%e.&% , 15 mp.:188-190C from

Stri f | uo B fHyed BRIHHRM pf 444 Pbamybqr@y%r@ip@razin 1-yl]-phenylamine (400

g 4( EI |toer ]9|2m99 14’%opp¢wh94n)am]£§h(sﬁy@1c£bo>afd acid (418 m ) HOBt 1222 . Anal vei
rifl ged emE a 3 . Anal ysis

for H27 § dz Q‘fb %) § ' g%@é?') Vi?sy %éaeﬁfz%g"i@/mpeéé I c 62,09

3] m ur?6was stirred at room temperature for 16 hours The '

~4 {4 [(4 oruanrm wtmmewawhem pheshied - @ithc avatbern yidh- anmodatémeamh&n RFper azi n- 1-
yl)acetic N@HdOZ%nE@ri@d&QbHN‘a(ED ofasdr fﬁr&h&% H ?%UEE, * 'o?*ﬁ-?ag‘ ik - ? Car bOXyl ic

2O (80" éh@éﬁgﬁgdbﬁdwﬁ Y P A RAlogab, SRR Wit ChbS SRt ) r o0

under r ef | §%/% @nd srystalized fromeAeQELtol give thaditiemompduad (30omy) sswaiat Ur €,
aci di1fi ed emysthlsconcentrated HCI and evaporated to dryness. The solid
resi due wag ppufgzbged by flash 30 chromat ography eluting with

CHZCh/ Me and the solid was recrystallized fromEOH to
gi ve theg_'l("'ﬁt]y %ﬁgggﬁ%&f&i 2 g) a<aftiated ¢r.y8541:H.6.88 4.10.695- 197C. , - -
Exanpl e 77 G 3 JII P~ 2GE3 WO 007088882 RETOBRIB/ESSA)1638%.

4' -Trifluoromet hyl - bi phenyl - 2-carboxylic acid

[4 (4“[(@,@%}&/5 3-yl et hyI ) car banmoyl | - net hyl } - pi perazi n-1-yl) - phenyl ] - am
de To a StIrEd sol ution

(4-{4-[ (&' eTw-Mnﬂup&m@hhylrhlmw-cgcb@ayll@cﬁmM[afﬁﬂmﬂmw;zly&)- pi perazi n-1-y
| ) - acet i ¢ pipsgrazif-A4/1}-prehyl]-bmjeeny| - 3 yl -met hyl am ne (95 rrg) 5 HOBt (87 ng),
and Et, N (7302 gﬁg};dls@m@bﬁgf&_ _ _ z?@ﬂggg 5&)_(}_4‘%% the m xture
was sti rr era anré érlﬁ& iI"on was then
wash 1?1??) ,ﬁec{ﬁ’yr}h gﬁlgrﬂﬁgfpg'ﬁn T '%ﬁ'P‘B?Y"BPC'M DBNHOBE (222 over
Na2s6V . Am%)r af'ii ﬁtﬁ‘ht(ﬁﬁmmhdn &rhfbr@0imh) vhs tduded i dttoametentpeeataresi due was
pulrl Ij i clag gocm;;g md)ram‘ahegﬂilﬂgﬁ/vwﬁk&tlaéWaNédanj WAME&%(W&&% and the 4
sol i bairhAtlc YBIRtSERaY Th i Peler Hich & Hetaidd Sotidane - 0D OU"
(180 nm) e Yo Bl To4eessang
Cal cul at e%ﬁa% “fid'y‘# %Vewa Og. Affer igaliag an C?"PPOG’&'OF' Hofgthediltrate.s . 53% 15
Exanpl e 7¢he residue was purn" ed by ﬂash chromatography eluting with CH,ClL/MeOH

3- (429 4- [ (9B/2)Tarid trystamzset foth-AUOBN @S ghve Ind BdGSHbIuATBS kig)AE Wik~ Pi per azi n-
1yl met hyl paRgizoi c acid

m.p. : 192°C
Analysis for C33H29F3N40 Calculated :C,71.47 ;H,5.27 ;:N,10.10 ;
Found : C,71.32 ;H,5.23 :N,10.17%.
30
Example 6

4'-Isopropyl-5-methyl-biphenyl-2-carboxylic acid (4-{3-(3-methyl-

[1.2,4]oxadiazol-5-yl)-benzyl]-piperazin-1-yl}- -phenyl)-amide -

To a stired solution of (4- {4-[3-(3-methyl-[1,2,4]oxadiazol- 5—yl) benzyl}-
35 piperazin-1-yl}-phenylamine (175 mg), 4’ -isopropyl-5-methyl-biphenyl-2-




To a solution of 4'-trifluoromethyl-bi phenyl -2-carboxylic acid [4-][4-(320
car bonet hoxy- benzyl ) - pi perazi n-1-yl J-phenyl]-amde (1.6 g) in 5(@8\( ﬁq mL)
was added 1 N sodi um hydroxide (5.6 nL) and the m xture was stirYred! thvder
reflux for 16 hours. The solution was cooled at roomtenperature and
acidified with IN hydrochloric acid (5.6 nL). The white precipitate
obt ai ned wawof0oB2582 ed and recristallized fromEtOH t o girma/erbess2ot | e
conmpound ( 1.4 g) as white crystals. 25 mp.:225-227C. Exanple 79
4' -Trifl uoronet hyl - bi phenyl - 2- car box~c aci d
(4-{4-[3-(2,2,2-trifluoroethyl carbanoyd)-benzyl]-pi perazin-1-yl}-phenyl)-am
ide 30 To a stirred solution of :
3-(4-{4-[(4' -trifluoronethyl-bi phenyl -2-carbonyl)-am no]
pz)hgmzu }- _pic %Pﬂzaf?(%t mg&g}:{ (gai mg)a@hz &tmgci‘mgw)g,) in CH,CI, ‘(2% mL)) _

,2,2-tri ] Y/ rooimm tegn urBJEDCHEBY n
CHzO 2 (10,d¥) té{)ﬁﬁe@ﬁ_p@%ﬁ%} oﬁﬂsz%re@%r quéfﬁg@nqex?’%ﬁm% ést?riefi?%d at room
t enper at ur e %or 48- hoturs. ‘Phe,()rgan 9305 SAYUGR YRS thameWaskachwithwi t h
waf er, wi t 25 s ¥t 4B ratsAusivtiono pf MaHGMOeRd adrigdd pverdNeyso,. Me@B0, . Af t er
filtraionfilfaliPrenagoevapomioof of fiee ffittdte,atre, residae3 wéH”Hur?Téa?’bWagﬁ' 32582
PCT/ EP99/ 0&3Matodrd leffting U it nhd | chr t ogr.aphy el uting
W t h M@é%ﬁ&?]ﬁ?ﬁthgpft he?’ga‘ﬂg U(ﬁ)%@iqng%s /%\)aga%:aecﬁfxlsg%qdi zfﬁﬁnf rom
CH2Cl 2/ di | sobréﬁ) dLREr (QIYF e Higcomnound (hiRyaahes vhisocvstalsas whi t e
crystals. Tfp:1? %66? $07C. 5 Analysis for C34H30F6NAO2 Cal cul ated : C, 63. 75;

H.’ 4.72; N, 8Andysisiou087H3IANSS2 65; H, 4. Qe MatBd %’.%.B%ﬁ,rg’}ﬁhﬁﬂgs :
4' - Tryigf | uor onet hyl - bi phenyl - 2- car b8:>< | i,c aceﬁg )

[ 4- (4- (3-cyano- benzoyl ) - pi per azi n16 %t | - phéRy P HEm9%d. ¥h84%st i rr ed
solution of 4'-trifluoronethyl-biphenyl-2-carboxylic acid.

(4- pi per aSimiany prgpamadiweran de (0.318 g) in CH2ClI Z (15 nl) containing Et3N
(79 nmg) was added dropw se 3-cyano-benzoyl chloride (0.129 g) and the

m xture %ed at roomtenperature for 1 hour. The solution was then
washgg W ., Wth 15 brine, dried over NazS04, filtered and

evapor at e @-CHIRE-44sgniopyi-Ripkenyi@ canaxyfic acid bi(4k (3ayhncbemsmt ogr aphy el uti ng
wi t h CHZCipip&chi-1{y§@ph26y!-amidiet heward 'b,gs@tgt(gg@%)'ms recrystallized from
AcOEt to ghpe fdaerdoet! € conmpound (0.29 g) as white crystals. mp. :

178. 5-180 omZOS,_A@%I é%l, s for %32H25F3N402 Cal cul ated : C, 69. 31; H, 4. 54;

N, 10. 10; FolUnd °°"rgg -kgPropylRiRenye-carbonyic esidni@ré ®g) and 4-[4-(3-

4' - Tri f | uSY¥ieckenzyD-pirepeinyiyllPheaylamingl (282 mg).d [ 4- (4- acetyl - pi perazin-1

~1 ) - pheny lWhafsiamordss4M33aiNgd on of  Garchiatdd - 5 I -2-carboxylic
acid (4-pi perazin- 1- yl phenyl ) - ani dgagﬁgszefd wfg%%b??’“gﬁ dride (10 ni)
was stirred at roomtenperature fo ° houPs’4- Q4P 18

)

Stms evapor at ed

under reduced pressure, and the residue was di ssolved m CH2C12 and washed
with a saExampled sol ution of 30 NaHC03, with brine) dried over NazS04,

o nas, L1iz om AcCEt to
¥ARidTh - @c -p. : 175-176. 5C

%8980 - H 5. 17 : N 8.99: 35 Found

» C20 = NO
C, 66. 65"’;%8?51@1,7"@ 8.87%
from 6—methoxy-4'-triﬂuoromethyl—biphenyl-2—carboxylic acid (150 mg) and 4-[4-
(3-cyano-benzyl)-piperazin-1-y!]-phenylamine (150 mg). '
Analysis for C33H29F3N402 (0.4H,0) Calculated :C,68.60 :H,5.20 iN,9.70 ;
Found: C,68.50 ;H,5.19 ;N,9.56%.

30

Example 9 ' D

5-Methyl-4’-triﬂuorqmethyl-biphenyl-Z-carboxylic acid [4-[4-(3-cyano-ben:zyl)-

piperazin-1-yl]-phenyl]-amide as white crystals (240 mg)
35 m.p. : 166-168°C.




G 3 JUPJ 2GG3 WD 001 32582 PCTI EP99109320 65 Exanpl e 82

4' -Trifl uoronet hyl - bi phenyl - 2-carboxylic acid 3_JUN 262

[ 4~ 4- ( 3- cyano- benzenesui f onyl ) pi perazi n-1-yl ] - phenyl ] - am de 05 Tt,) zi %{""arred
solution of 4'-trifluoronethyl-bi phenyl -2-carboxylic acid

(4- pi perazinl-yl-phenyl)-amde {0.318 g) in CHzCz (20 nL) containing Et,N
(90 ng) waswagsieds2dr opwi se 3- cyano- benzenesul fonyl chl orrcdertodo¥9 g) and
the m xture was stirred at roomtenperature for 48 hours. The sol ution was
t hen washed with water, with brine, dried over Na2S04, filtered and
evaporated. The residue 10 was then ‘g?urifi ed by flash chromat ography
eluting with CHZClz to give the titl%® conpound (0.39 g) as a white solid.
mp. : 223C. Anal ysis for C31 H25F3N4AO3S(0.5H20) Cal cul ated : C, 62. 10;

H 4. 37, Negmst dtnﬂu&oﬁﬁ@tl‘@ﬁblphbﬁ]yl Q%ar%@héécncﬂ’(ﬂ@m@(ﬁﬁ@h%@

4 -Trifl uororret
[4 (4- et ﬁmstlﬁr%ﬁ'ﬁyfp%[ﬂzﬂé ZXE pﬁeﬁﬁ?w%ﬁﬁéﬁémﬁam de To a solution of

‘- tri fl uénalyeis iyl CIHHAIEANAO2- car bBalghiatecadi Tl 42 :HHb 2ErbA0M0L- yI 20
phenyl) am de (318 ng) in CHZC Z (g6udd) conrpsotig. 72t:RNo(#@b, "y) was added
met ha§1esulfonyl chloride (70 NL) and the mixture was stirred at room
tenperature for 1 hour. The solution was washed with water, with brine and
dried oveExa@#@pPi830 filtered and evaporated. The solid obtai ned was

recrystal 54@@&0W0muﬁda@mwmpg\enﬁ Z—Mbbxwubecdqu%mw‘g@?: as white
crystals. (idq:n,d rggg %pr%{%@%_%ﬁ%m culated :C, 59.63
H

' H, 4.80 ; - 57% Exanple 84 30
4 _Trifl ubt® ﬁy‘P b"phenyl [2-car boxyl ic acid
[4 [ 10 ( 3- Trgmnfciyervz4/itiflusrqraethyibip ey} 2-pharoyylic- 20id d@. TPog)aarslod{#-(Bn of

4'-triflu é?faseaéw BipEFhQWi-yﬁ-pﬁéﬁMMb'@ﬁQj%; (4-piperidi D-4-y~=

phenyl) -am. de .t t gne ) contai ni ng
KzZCO, (0. ?@aiﬁﬁ'd %gggg@mﬁ%§%g?z dé#%qoagi%%w% the m xture
was 35 heated at refl ux. After 16 houroundhe GibRt4% B.4E% Ns®dP%d at room

t enper at ur e, Q3 JU-J 2~~3 WO 001 32582 PCT/ EP99/ 09320 66 the salts were
rem)M-,ed by filtration, washed with acetone and the filtrate was evaporated
under \(,j\‘g Pé{z@esssu e. The residue was purified by flash chromatography
el uting f\ﬂﬁ%ﬂef%l 2) and the oily residue was crystallized from
di i sopropyl ether to give the title corrpound (0 13 g) as white 5 crystals.
mp . . 124-126C. Anal ysis R1’=or C33H28 Mated : C, 73.45 ; H 5.23

N, 7.79 ; Found : C, 73.43 ; H5 \}%anple85

N—{4 [ 4- ( 3- Cyano- benzyl ) - pijperf a2| yI | - phenyl }-2-pyrrol -1-yl - benzam de as

a pale yellow solid (426

Molecular formula :
Example -Y-R? R? CHN calc : m.p.°C
CHN found :

or mass spec m/z

Ex 11 C31H28N40(1.2 H,0)
Ph H C,75.34; H,6.20; N,11.34, 169-171
C,75.07; H, 5.97; N,11.24%,




mp. i 174C from 2-pyrrol -1-yl -benzoic acid (538 ng) and

4-[ 4- (3-cyano- benzyl ) - pi perazi n- 115 yl ] -phenyl am ne (700 ny) g&oﬁl }sz}‘&for
C29H27N50 Cal culated : C,75.46 ;H 5.90 ;N 15.17 ; Found : ﬁ F‘{

;' N, 15. 15% Exanple 86 20

N-{4-[ 4- (3- Cyano- benzyl ) - pi perazi n-1-yl ] - phenyl } - 2- pyri di n- 2-yl - benzam de
as white cwopst/ak® (200 ng), mp. : 169-171 C from 2- pyPCuERP9DIRD - benzoi c.
acid (199 ng) and 4-[4-(3-cyano-benzyl}-pi perazinl-yl]-phenylam ne (292
ng). 25 Analysis for C30H27N50 Cal culated : C 76.09 ;H 5.75 ; N, 14.79 ; -
Found : C,76.04 ;H 5.94 ;N 14.47% anpl e 87

4' -Tri fl uoronet hyl - bi phenyl -2-car boxylic acid

[4-[4- (3-cyano-benzyl)-piperazin-130 girl]-phenyl]-anide citrate salt To a
sol ution of e442trifl uoronet hyl - bi FI@e;mebN‘?ozcar boxyl iclacid
[ 4-[ 4- (3- cyanobenzyl) - pj per fzi A, i h de (|O. in MeOH (15 nl) -
was added citricac)d (gll'l ny Zdé“ %7]6#5%? n(;]?slrgol uti n%%vZ%1 gtirred at room
t enper atfe—Fhe—splution—was fhpnCJﬁ;Zbch*r%ﬁOpM Q?ﬁ"/dryress and |t he solid was

trituratled ER1Et 20,c;§5@L red andszlm's@dsruo give the title donpound (0.15
g) as a|white powder. :

JWy) Peas s A/ 2 PCY/ EP99).09320 67 m p.
120C. Exanple 88 4 -Trifl uoy onet hy I-b|8 hén I'?%igar bony[l %?ng d
[ 4- [ 4- ( 3—eyano—ber }

Zyl }JT A>3
a solutiion 8%14' -tyri S t hyl - )cm'emsdozwsm-m)boxyl ilc acid
[ 4- [ 4- (3- cyanobenzyl! J="pi perf@azi p- 11 ki sPheny | 1 de vy ifn AcOEt (25
m ) was$ added 1 N hydrochljoric a¢id gO 9 n ﬁ.&?r? t he r%ssfﬁ“ti ng sol ution
f qC74 %Hﬁﬁﬁ 1680 salution Was t hen

1 =l + ¥
was st rret—at—toam: cnpcr HH—e—1

evapor af ed Bo'&ryn the 10 >©$4Hd9wm(orsem)yst al lli zed from AcCEt | hexane

to givelthe title |compouh 'é’ (0.48 bg 748 A swhiN & RowWder. ,48.p4 ;| 165C
Bi ol ogi cal Assay 15 Primary human [e sweded at {50 000
cells/well in 96 vell plategs. Aftp u@?g%} ﬁ\%é&eﬁ% %A’adhpsi on phase, cells were

i ncubat ed w corpu far hours 1 n dirum Lpimg 1 % FCS, 4
Ng/ m i 1su\ll\ibxn*,6 100 %ﬂ@net %asone and gPh%érFm ASS— ﬂ%ﬁﬁ?or1m. Conpounds
were di ssolved in!DVBO and itested! onto cells from1l NMto 1.6 nM

Product | on ®f+7r adi @Fa.t@d 280mpoP- 100 agdppRpA- 1 (ubeghoagya/sel ectivity
control ) was quant|ifie anal ysj s of super nat ants psing SDp PACE and
exposur: of—gets—anrte Dhnmjhm' mager-screens. Inhibhition of apoB-100 and
apoA-1 pecr®t'Bon b)prrdst-M\as cal cul sss@d1} aki ng uUniaaat efl cell s as
controlpg, and | Csg of h |conpound was det erm ned oh bot h apoproteins. The

f ol | owi g TEsSUHtsSTWerembtarred—for—a—25-setecti-en—of—cenpounds of the
i nventipn: Ex19 ca—@—' 4-OMe 571(M+1) 151-155

H)—pi-pef-azin~L800B Y Hoh8 Mi975%ni de” hydrochl ori de salt To

Ex20 H 501(M+1) 118-122

H 503(M+1) 124-128

Ex22 Q_ H 541(M+1) 117-121
F.C
F :

Ex21

Ex23 H 491(M+1) 200-202

Ex24 H 501(M+1) 140-134




Exanmpl'e no. Primary human hepatocytes ICS (nM 1133186320_. --4123136210 G
3 JUN 2GG3 WO 001 32582 68 PCT/ EP99/ 09320 2186186419515 Tabl et (cdrjiidi2iPpns
The foll ow ng conmpositions A and B can be prepared by wet granul ation of
ingredients (a) to (c) and (a) to (d) with a solution of povidone, followed
by 5 addition of the nmagnesi um stearate and conpression. Conposition A 10
15 20 25 30 wo bdaksket m /g tabl et (a) Active i ngredi ent 2502p81/bpdbasgztose

B. P. 21026( c) Sodi um Starch G ycol i ate2012(d) Povi done B. P. 159( e) Magnesi um

St ear at e53500300 Conposition B m/g tabletm/_ g tablet{a)Active

I ngredi ent 250250( b) Lact ose 150150-(c) Avi cel PH 1016026(d) Sodi um St arch

d ycol | at e2012( e} Povi done B. P. 159(f)|\&%nesi um St ear at e53500300 Conposition

C ng/tabl et Active ingredient100Lact ose200St arch50Povi doneb ~ 3 JUN 2~~~
WO 001 32582 Magsesi Uﬁ‘,,eSleEt 6% 501(M+1) - 7278
e N
Ex26 m-@- H 533(M+1) 116-120
MeOQ

Example 27

N-[4-[4-(3-Cyano-benzyl)-piperazin-1 -yl]-phenyl}-2~(4-triﬂuoromethyl—benzyloxy)-

benzamide

5 To a stirred suspension of N~[4-[3-cyano-benzyl)-piperazin-1-yl}-phenyl]-Z-
hydroxy-benzamide (0.309 g) and K,CO, (0.135 g) in acetone (10 mL) was
added dropwise 4-trifluoromethyl-benzyl chloride (0.14 g) and the mixture was
heated at reflux. After 16 hours, the mixture was cooled at room temperature,
the salts were removed by filtration, washed with acetone and the filtrate was

10 evaporated under reduced presssure. The residue was then purified by flash
chromatography eluting with CH,Cl/AcOELt (85/15) and the white solid obtained
was recrystallized from EtOH to give the title compound (0.31 g) as white

crystals.
m.p. : 190-191°C.
15 Analysis for C33H29F3N402 Calculated :C,69.46; H,5.12 ; N,9.82 ;
Found : C.69.49; H,5.03: N,9.80%.
Example 28

N-[4-[4-(3-Cyano-benzyl)-piperazin-1 -yil-phenyl}-3-methoxy-2-(4-triflucromethyl-
20 benzyloxy)-benzamide
To a stirred suspension of N-[4-[3-cyano-benzyl)—piperazin-1-yl]—phenyl]-2-
hydroxy-3-methoxy-benzamide (0.33 g) and K,CO; (0.134 g) in acetone (15 mL)
was added dropwise 4-triflucromethyl-benzyi chloride (0.146 g) and the mixture
was heated at reflux. After 16 hours, the mixture was cooled to room
25 temperature, the salts were removed by filtration, washed with acetone and the
filtrate was evaporated under reduced presssure. The residue was then
crystaliized from EtOH to. give the title compound (0.29 g) as pale -yelfow”
crystals. -
m.p.: 118-119.5°C.
30 Analysis for C34H31F3N403 Caiculated :C,67.99; H,5.20 ; N,9.33 :




4-359 'PCT/ EP991 09320 The fol |l owing conpositions D and E can be prepared by

direct conpression of 5 the adm xed ingredients.
conposition E is of the direct conpression type.

The | actose BigedINn2003
Conposition D rrg/tabl et 10

Active ingredient 250 Magnesium Stearate 4 Pregel atinised Starch NF15 146
400 15Conposi-tion Eng/tabl et Active ingredi ent 250Magnesi um St ear at e

S5Lact ose 14%2049isex!

/ _ya tablet25(a) Active ingredient500(b)

Hydr oxypr opyl net hyl cel | ul osel12( Met hocel
P. C. 2830(e) Magnesi um St

Povi done B. 9531’
i ngredi ents (a) to (c) with a solution of

prepared by wet granul ati on of

povi done,

conpr essi on.

100500Conposi tion F (Controlled relmampogosoosi tion) m

K4M Prem um (c) Lactose B. P.53(d)

ate7700 The conposition can be

foll owed by addition of the nagnesium stearate and 35

G 3 JU~J 2GEG WO O0F&2EB2 7C,67C98;HR9D70RIEpogonposi ti on G

(Enteric-coated tablet) Enteric-coated tablets of Conposition C can be
prepared by coating the tablets with 25ng/tablet of an enteric polyner such

as cel |l ul ose acetate

§|w laphe prapare

hydr oxypr

Eudragit L.

ht hal at

e,

fﬁ‘é?ﬂeul ose phthal at e,
met hacrylic acid and nmethacrylic acid nethyl
t hese pol yners should al so include 10% (by wei ght of the

SUI

5 pol yvi nyl acet at e pht hal at e,
or anionic polyners of
ester (Eudragit L).

Except for

.t|C|zers i ncl ude di et hyl

quantity of polyner used) of a plasti CI zer t g _prgvent menbrane cracking
during application or on st'l’or age.
etl

pht hal at e,

controll ed rel ease tablet)
prepared by coating the ta
as cellul ose acetate phtha
hydr oxypr opyl net hyl -

tributyl 10 citryat

t

& al

e,

cel l ul ose phthal ate,

onposition H (Enteric-coated
oat ed tabl ets of Conposition F can be

5t siwi t h SOngl tabl et of an enteric pol ymer such
15 pol yvi nyl acet at e pht hal at e,
or anionic polyners of

nmet hacrylic acid and nethacrylic acid nethyl ester (Eudragit L). Except for
Eudr agi t these polyners should also include 10% (by wei ght of the
quantity pfepabymar used) of |a gl astrokebdSforh@a Prevent rrp,a,r;gbéane cracking
during application or on stonage. SIHHINab| e plasticizers incluyde diethyl
phthal ate} tributyl 20 citrate and jtT1I s8&tin. 25 (i) {Capsul ¢ conpositions
Conposi ti pr-A-Capgules—can he prep rCJS‘HfMdﬂdm xing the jngredi ents of
Conposi ti #x2® aboVer @ il ng t\/\oqaan:«nmhuarsd gel atin capsul €s with the
resul tingj mxture.[ Cobposici ()n3 b @fﬂ% By, pqopgepa g% h sim | ar
manner. Conpositi ¢on B ng/capsul e 30 (a)Activeé 1ngredi =nt% (b) Lact ose
B. P. 143( cjeh—Sedirum-—Starech—ycold H&'g: SQ’A—‘L‘??@SN{}... featate
Ex 30 C34H34N403
O_\__o/
3-OMe | C,74.70 ;H,6.27 :N.10.25; 140-142
C,74.73 ;H,6.37 :N,10.10%.
Ex 31 C34H40N403
Oj_o
N | 3-OMe |C,73.88;H,7.29;N,10.14 ; 102-104
C.74.30 ;H,6.91 :N.9.97%.
Ex 32 C33H38N402
Q——\__o
» H C,75.83 ;H,7.33 N,10.72 ; 119-121
C,76.34 ;H,7.19 :N,10.52%.
Ex 33 @—\_/o— C35H36N403 .
3-OMe |C,74.98 H,6.47 :N,9.99 134-136
C,74.57 ;H,6.42 ;N,9.70%.
10 L -
Example 34 .7

4'-Triflucromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-piperazin-1-

yl]-phenyll-amide-(Method 2)




25 2 420 35 0 3 JUN 2003 WD 00/ 32582 71 Conposition C ng/capsule (a)
Active ingredient 250 (b) Macrogol 4000 BP 350 5 600 PCT/ EP99£§3@ 0
Capsul es can be prepared by nelting the Macrogol 4000 BP, dis é)zt*'h%
active ingredient in the nelt and filling two-part hard gelatin capsul es
therewi th. 10 Conposition Dng/capsul eActive ingredi ent 250Leci t hi n100Arachi s
O | 10015450w6a305edeSs can be prepared by dispersing the actiey®opngredi ent in
the lecithin and arachis oil and filling soft, elastic gelatin capsules
with the dispersion. 20 Conposition E (Controlled rel ease capsul e

mgl capsul e(a) Active ingredi ent250(b) M crocrystalline Cellul osel25(c)Lactose
BP12525 (d) Et hyl Cellul 0sel3513 The Lontrolled rel ease capsul e conposition
can be prepared by extruding m xed ingredients (a) to (c) usi ng an

ext ruder ns @eeom@é}% 1% ﬁiﬂﬂgroﬁﬂéi’hﬁrb)ﬁhggyl rg& ¢ Edsr perefh.flyl.ed pellets
|5 e

?\rNg Sgﬁe a@gqieaf g&gpe‘é (Jéﬂgbg?ft? 9 c‘f’éﬁsﬁ?ﬂ@? ng/capsul e

35 (a) Ac3-cyano-benzyldbronmide2 D267 @) and the mmsrevwaeme:amat ROwx ERO®109320 72 5
10 hours. The solution was washed with water, dried over Na,SO,, filtered and
5 evaporated. The residue was purified by flash chromatography eluting with
CH,Cl,/MeOH (98/2) and the solid obtained was recrystallized from MeOH/H,0
to give the title compound (0.67 g) as white crystals. ’
m.p . : 153-155°C.

Analysis for C32H27F3N40 Calculated :C,71.10; H,5.03 ; N,10.36;

10 Found : C,70.86; H,4.98; N.10.27%.
Example 35
N-4-[4-(3-Cyano-benzyl)-piperazin-1-yl]-phenyl]-2-(4-fluoro-benzyloxy)-
benzamide

15 To a solution of 2-(4-fluoro-benzyloxy)-N-(4-piperazin-1-yl-phenyl)-benzamide
(0.31 g) in CH,CI, (10 mL) containing Et;N (84 mg) was added 3-cyano-benzyl
bromide (0.147 g) and the mixture was heated at reflux for 2 hours. The solution
was washed with water, dried over Na,SO,, filtered and evaporated. The residue
was crystallized from diisopropy ether to give the title compound (0.21 g) as

20 white crystals.

m.p . : 114-116°C.
Analysis for C32H29FN402 C,73.83 ;H,5.61 ;N,10.76;
C,74.10 ;H,5.89 ;N,10.68%.

25  Example 36 |
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [3-[4-(3-cyano-benzyl)-piperazin-1-

yil-phenyl}-amide
To a solution of 4'-trifluoromethyl-biphenyl-2-carboxylic acid (3-piperazin-1-yl-
phenyl)-amide (0.5 g) in acetone (20 mL) containing K,CO, (0.19 g) was added
30 3-cyano-benzyl bromide (0.23 g) and the mixture was heated at reflux for 2
hours. The solution was cooled at room temperature and the salts were
removed by filtration, washed with acetone and the filtrate was evapcrated'-
under reduced pressure The residue was purified by crystallization’ from AcOEt
to give the title compound (0.17 g) as white crystals
35 m.p . : 170-172°C.




15 20:25 30 35 (b) Mcrocrystalline Cellulose 125 (c} Lactose EP Jﬁ? éﬁi,)
Cellul ose Acetate Phthalate 50 (e) Diethyl Phthalate 5 555 The ean Ji 3
capsul e conposition can be prepared by extruding m xed ingredients (a) to
(c) ~ using an extruder, then spheronising and drying the extrudate. The
dried pellets are coated with an enteric menbrane (d) containing a

pl astici zenwdeys2@nd filled into two-part, hard gel ati n ecyysrob/ass2o
Conposition G (Enteric-coated controlled rel ease capsul e} Enteric capsul es
of Conposition E can be prepared by coating the controlled-rel ease pellets
wi t h 50ngl capsul e of an enteric pol rrer such as cellul ose acetate

phthal ate, polyvinylacetate phthal a?%e hydr oxypr opyl nmet hyl cel | ul ose

pht hal ate, or anionic polyners of net hacryl ic acid and nethacrylic acid

met hyl  eahaR si@M@ﬂ#i7FbN4OExcept chRuR e ?OLH sldaeS¢ 199y mer s shoul d
alsomclude 10% (by wei ght of F%&Fntliﬁ%‘s plg {TE use of a

pl asticizer to prevent membrane c W n f ﬁa 3 Matl. Wor on storage.
Sui tabl e plasticizers include diethyl pht hal ate, tributyl citrate and
triaceti Exampleid7 | ntravenous injection corrp05| tion Active ingredient 0.2009g

Stergle, 4p¥rrfR|8 S dthaSid |931@§r h fcfa I .‘ 9..0 t ‘o mi The a‘ctlve

|ngred|e 0 Vasiv RroSHHe 2 40C, then
made up Mﬂﬁﬂlﬂnﬁﬂﬂﬂd flltered through a sterlle mcropore filter into
sterile TO arsolytias of A’ aifmo(oﬁ)meyl-b@hewwzzbambwleeadnectwnﬁehaﬁﬁ-evryt-l e closures

d . { { di t
Y g e e
q.s. b etam doXise was heafedrataedor trg :?Z‘EPUT%e active

i ng‘rOadi eAfter @whgebrqmdtamwawregthemmMre rdimevéxk by Yiltratibe,okadhets t hen ‘added
i oUgh et o r o e s evartrated e MUicd BrosbiR. el See Vi al s
(Type 1 Zeﬁdﬁjg s ol M croriktaBdpnl S e?%go‘ W RHECAESh s

Sol uti on "43%5&1 liggop Eaéf? wag) (rposdr iradeean GPEotoon%y eaﬂngmmaérmpun fied

Wat er Q. @Zag)ﬁsommelcrﬁstmhe sodi um benzoate is dissolved in a portion of the
purid i edmypt efoeagpgegche sorbitol solution added. The active ingredient is

added an i sSSPl ' ultin ut,i with the glycerol and
hen mada" %158'? BriRerpintGa ol eeleen Ehe Tl S Reauadar 20 (V)

Sueeository conposition ngl supposiaundy ACCLGAeGQ 1ry®.48i Nt 59%) Har d Fat, BP
~tepsol H15 - Dynamit NBel) 1770 25 2020 One-fifth of the Wtepsol H 15 is

nelted ig ggmj acketed pan at 45C maxi num The active ingredient is

si f1ed tQrouo 200 mS|eve nd added to the nolten base with m xing,
using a % Avealil bip ? 2Ry iaud [id-eatbamoymethyl- J

piperazin- 1-y|) phenxl]-amlde

To a solution of 4'-isopropyl-6-methoxy-biphenyl-2-carboxylic acid (4-piperazin-

1-yl-phenyi)-amide (214 mg) in acetone (20 mL) containing K,CO, (206 mg) was

added 2-bromo-acetamide (100 mg) and the mixture was heated at reflux for 16
25  hours. After cooling at room temperature the salts were removed by filtration,

washed with acetorfe and the filtrate was evaporated under reduced pressure.

The residue was purified by flash chromatography eluting with

CH,Cl/MeOH (92/8) and the solid obtained was recrystallized from

CH,Cl /diisopropyl ether to give the title compound (120 mg) as white crystals.
30 m.p. : 207-209°C

Analysis for C29H34N403 Calculated :C,71.58 ;H,7.04 \N,11.51; i

Found:  C,71.68 ;H,6.47 ;N,11.44%

Example 39
35 4'-Isopropyl-6-methyl-biphenyl-2-carboxylic acid [4-(4-carbamoyimethyi-




30 snoeth dispersion is achieved. Miintaining the mxture at 45C, the

remai ning wtepsoi H15 is added to the suspension which is st ﬁrj& tgn@'nsure
a honobgenous m x. The entire suspension is then passed throug 55 ¥y
stainl ess steel screen and, with continuous stirring, allowed to cool to
40C. At a tenperature of 38-40C, 2.02g aliquots of the mxture are filled

into suitabmwe b2t astic nmoul ds and the suppositories aldqyygeodosioco0ol to
roomtenperature. ' " 0 3 JUN 2003 WD 001 32582 PCT' / EP99/ 09320 74 (vii)

Pessary conpositionng/ pessaryActive ingredient (631n) 2505 Anhydrous

Dextr ose380Pot at 0 St ar ch363Magnesi uné t earate7 1000 10 The above

i ngredients are m xed directly and pessaries prepared by conpression of the
resulting mxture. (viii) Transdermal conposition 15 Active ingredient

200ng Al c@lperazissiryl)- p]:sﬂnyl]—sndrd@xyet hyl cel | ul ose The acti ve i ngredi ent and
al cohol U$5’aa§aumﬁ4 besh.iyd ; se 20 acked in a
h ;}r@pf %ace eglm 4"15’% E:é Ic acﬁfj azmol W

rea

- transder
ool 32582n§‘5° i? ¥ &%B%Bu?ﬁ?%e ©8rmb) @Pf(twmgzﬁ(zw(ma igRwas wherein A
r epr esent 394edo?-bEmo-PEtARRIBY/ 00 BRY) ahf the Mixterelvens Rshtdd MTehber gf Fqb! owl ng
groums: (hursCaftad dodiing et ,ro&ﬁttérﬂﬂé‘rla'tt)fe%é“sﬁhéqwgge Pé}ﬁo\%rd litw\k'\?llt Ubl e bonds
and opti Owééﬂeé ﬁWﬁFét&H@ %ﬂdg ?Pr a ap%% err ~ al koxy,
C._ Bacyl VoS e s,
he resndue was purifi ed by flash chromatography eluting  with
CH,CI,/MeOH (93/7) and the solid obtained was recrystallized from
CH,Cl/diisopropyl ether to give the title compound (190 mg) as white crystals.
10 m.p. : 181-183°C
Analysis for C29H34N402 Calculated :C,74.01 ;H,7.28 ;N,11.91 :
Found : C.73.87 ;H,6.69 ;N,11.84%.

Similarly prepared were :
16
Example 40
6-Methyl-4'-trifluoromethyl- -biphenyl-2-carboxylic acid [4-(4- -carbamoyimethyl-
piperazin-1-yl)-phenyl]-amide as white crystals (100 mg),
m.p. : 196-198°C
20 from  6-methyl-4’ -trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-1-yl-
phenyl)-amide (220 mg) and 2-bromo-acetamide (100 mg).
Analysis for C27H27F3N402(0. 25H,0) Calculated :C,64.73 ;H,5.53 ;N,11.18 :
Found : C,64.44 ;H,4.93 :N,10.98%.

25 Example 41
4'-Trifluoromethyl-biphenyl-2- -carboxylic acid [4-(4-cyanomethyi-piperazin- 1-yl}-

phenyll-amide as white crystals (1.3 9),
m.p. : 244-246°C
from  4'-trifluoromethyl- -biphenyl-2-carboxylic acid (4- piperazin-1-yl-phenyl)-
30 amide (2.12 g) and chloro-acetonitrile (396 mg).
Analysis for C26H23F3N40 (0.25H,0) Calculated :C,66.59 ;H,5.05 ;N,11.95 ;
Found:  C,66.51;H,4.89;N,11.84%.

Example 42



5 (iii)-C,.~al kyl enecarbonyl -, -C, ~al kyl enesul fonyl -, - C, ~al kyl enet hi oxo-,
i v) - CZ~al kyl eneoxy-, -C2%al kyl enet hi o-, -CZ%al kyl ene(N-H or C, _
ol | AR g | enet hi oan db3 JUN 2003

eal kyl )am no-, (v) -C, ~al kyl enecar boxy-, -C, ~al kyl enet hi oam

-C, ~al kyl ene(N-H or N-C, _eal kyl ) carboxam do-, and 20

(vi)-Cz~al kyl eneoxycar bonyl -, -CZ. ~al kyl enet hi ocar bonyl -, -C2~ al kyl ene(N-H
or N C, . ~alwyéosasse nocar bonyl ; Z represents a direct | i pir/oFeondso ~

al kyl ene-, optionally containing one double bond and optionally substituted
by one or nore hydroxy, C,.s alkyl, C ~ 25 al koxy, C ~ acyl or C, .~ acyl oxy
groups ; R is selected fromthe foI5I40vvi ng groups: (i) hydrogen,

C, . 3perfluoroal kyl, (ii) Ce_,a aryl,” ' C3.ecycloal kyl and fused benz
derivatives thereof, 0 3 JUN 2003 W O 00l 32582 PCTI EP991 09320 76

C, ., opol yzcyrmlﬂoabmthyl-mphemy@mbmwécndQ, (4-stpexycaionomdigny! . (iii) a
het er ocycl: I i ARk gsg,mélgqgtggs(gzlt ng of nonocyclic radicals and

fused pol erei als contain a total of from
i ein said radicals contain a total . of 5 from1l-4 ring
het er oat o‘rn;n|Mébermmtbvljb!mehelez-%rbbxw)manyg@mermrﬁ-n%ﬁﬁeriwd sul fur, and

\Ahe[ gi n ld?ﬁidé!'(fﬁ@b) émm%n@ta@e&t@c.a% yi8btar B3 §F |1 ndefﬁnde;'(t ly Séat ur ﬁ(e?
partially, mat i ei ther is ~al kyl ene
and Z is Aa%(r}&fsefg e%gﬂ%aﬂgfﬁ%ol S C(‘C ' 51(194 Eq\%s CR?I‘N%?I}:IF I y may represent
a hal ogen, cyano, vitro or : ~ac3ﬂ0ug¢ oup, CQ@ﬂﬁhldrSeQShN ahé%. R contains one
or nore rings) said rings nay each independently bear 0 to 4 substituents
i ndependeg;(tales ected from (i) hal ogen, hydroxy, cyano, vitro, fornyl,

‘ ), . 15 (ii) C, $al kyl, C3. ecycl oal kyl ,
1 bipheryl-2-caiboxylic acididr{d1(2ethex piperpzinfiyor oal koxy,
C 6al kylytlmhemyllambdeam wblte Gystalskgh@mgpo, di-C, $al kyl ami no (v) phenyl,
phenoxy, mbBemyisthigec hal ophenyl t hi o, benzyl, benzyl oxy, (vi) .

Y 0y SeRnY b BN BRI e A LSGRL2E phenyi-
eal kyl amaﬁ%%l@ﬁémg)@nwabrram@ﬁ eGOXBp@\BN& (Jtaedagkyl ani nocar bonyl, (viii)
C $88yl , Abafiyaisyorax38HIOF3N3OR! oxy CCatctlaked :C,682.59-3¢ o8N BYS5 and (ix) an

aromati c heterocyclyl consisting \%uﬂpnoc&cé-) 3 '_;flg O%ahsg%%\perel n said

radi cals contain 5-6 ring atons, erein said radrcal's’contain a total of
25 from 1-4 ring heteroatons |ndependently sel ected from oxygen) nitrogen
and sul f xamaledtdwher e each of the said heterocyclyl groups is optionally
substi tuueunftwrmh AbiAYNG 4 ‘ ed; feFé%m hal ogen,

C | kyhk.nC ] , anda P oxy; 30 Y

rep2r esen phen aoxy ‘Ig’) 'h/{:é?s @%é‘ﬁlw ene-, -oxyC, ~al kyl ene- or a

het erocyE] Rrl- r?g i ng of nonocyclic radicals, wherein said radicals

cont ai n fomi ng4'dtitresomethsi-bipleeryi-2-casiodylicadiczhl (sl-mm‘rhahﬂ-yi phehy)- of from 1-4

ring amideaBes awf) ARG 3L5}Q@Qqﬁg@4}u_m Qse,ﬁ d from oxygen, nitrogen and
zﬁls;?lr” :Bqalwg?o'?&%@gﬁg@?@ZwH B? r@a?&?aqd)erg L;X 8281-5%r9%t ﬁ ‘sg?rt hally

Found : C,65.66 ;H.6.23 ;N,8.40%.

Example 45
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-(4,4,4-trifluoro-butyl)-
piperazin-1-yl]-phenyil-amide as white crystals (240 mg),

30 m.p. : 198-200°C
from  4'-trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-1-yl- phenyl)-
amide (297 mg) and 4-bromo-1,1,1-triflucro-butane (143 mg). =~ . -=~
Analysis for C28H27F6N30 (0.5H,0)  Calculated :C,61.76 :H,5.18 ;N,7.72 ;

Found : C,61.53 ;H,4.88 ;N,7.55%.

35



03 JUN 2003 77 RZ represents phenyl, C3.8cycloalkyi, or a heterocyclyl
consi sting of nonocyclic radicals, wherein said radicals cont nm ﬁh§
from5-6 ring atons, wherein said radicals contain a total of 1 rlng
het er oat ons i ndependently selected 5 from oxygen, nitrogen and sul fur,
wherein the ring may be independently saturated, partially unsaturated, or
aromati c, awdoebzsse each R2 is optionally substituted bycaneosns200r e gr oups
i ndependently sel ected from hal ogen, C-. a.al kyl, C-~.~al koxy,

C3_ecycl oal kyl, C-~. 3perfuoroal kyl C~ 3per f uor oal koxy, hydroxycarbonyl,

C~. sal koxycar bonyl, cyano, vitro, ~al kyl am nosul fonyl; 10 R3 represents
hydr ogen or one or nore groups mde&?ndently sel ected from hal ogen,

C .~ al kyl, Cal koxy, C~.3 perfluoroal kyl or C~_3 perlluoroal koxy; or a
physi ol odexaatdig 4@ ccept abl e salt or solvate thereof. 15 2. A conpound

accordi Ngpiranddramdingl MRd 2. daRAMGREAS NARAERGLRIREL SR Ne group 1S Sara
_C~ sal kyil ??32'?'13%&%&% A uﬁ?&‘i"l‘fﬁ%@’sﬁ}s 6159 BDubl o bond, oxo, sul fonyf,

- Cz_5al kynenedhdr205°CC~~ 20 al kyl enecar boxy- or -C, 4 al kyI ene(N-H or

N- C~5sal Kixom C ahGifasidhey!- b@,hem%g:pg cagg,grqu‘_g o é},rp I é'n 2 where X
is met hyla%nge ﬂ)éqg?)qindswlb;%g%dnetiyls% / "?ﬂ?d g@g pg) cordi %ggi't'o §I aiml or

where X i s |ngto any one of clalms

1to05 V\AWB’SE P @WQF%&'@Q(M%:@» Calgdates | €M.580,6 20N BBgound accor di ng

to any one of clainms 1 to 6 where XFgund: Net pydEne: HI5 89PN 3Nk od is a direct
link. 8. A conpound according to any one of clains 1 to 7 where RL is

sel ted fro foll owi ng groups 35 (i) hydrogen) cyano,
erféﬁ—@aﬂgﬁ 0 3 JUN 2003 WO 001 32582 78 PCT/ EP99/ 09320 (ii)
optl onal &T@ﬂj@mmetbyldmbhﬂwh&barmhﬁlceadmm(oﬂmcysmiﬂhbm&é?ﬂyl'bS effected by

one or typpetHANPY)ipAeRRERHRBL Ay whkd € ~ al'kyl, Cyano) hal ogen,
C, . eal koE,y qesﬁé%ﬂugggal Kyl , Wy ro@%%%r(% ;iﬂgs: , al koXycar bonyl ,

am nocar ponyl , rret hyl enedi oxy, vitro, C, ~ acyl, phenyl or an opti onaIIy 5

subst i t uffe ArtghvaremethytipbrrvtRimartaxls avid K%gtpgfazmmbgnelnyb radi cal s and
fustdl pobmidecRE mydnd dlyanowdeiuerabemdytibloatkis @12 m@nt ai n a tot al of 5 ring

at ons, Mﬁél?s@ﬂir'd!ﬂﬂzsﬁh'fb@@' tuti Oﬁaf@)afgdf %Cé8e91 q‘Y4 §9 glgg'%ﬁl -

~perf|uoroa kyl, or (i1i) an opti y substi 'C heterocyclyl
consi siting of rmnocycl ic 10 rad| and 883 Sy 0§'c9 P8% adi cal s,
wherein said radicals contain a total of from 5- 10 r| ng atons, Wnere

opti onal Egahsiei4gution is effected by C . alkyl, or C _~perfl uor oal kyl 9. A
cormpPunds 2 Habdhie ; 84341049 & & optionally 15
substitu - Ty GHa SRS ardon i s .
ef f ect ed2BH 34Ny i % %fﬁ'ﬁ&%%@@?dl ng to any one of claims 1

to 8 whed- R'18%-é9é(§1ed fromthe foll owing groups 20 (i) hydrogen, (ii)

substi t ufretl phefusromemArRpEnyEL chitiolPIt dckd @LJisSheH-)-ghsaRR or a methyl
substi t ubtheQX A7 2hy f4%8t“9lengéloxy-benzyl chloride (140 mg).

25 Analysis for C32H28F3N303 Calculated :C,68.68 ;H,5.04 :N,7.51 ;
. Found : C,68.44 :H 5.04 :N,7.54%.

Example 49

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-(3-nitro-benzy!)-piperazin-1-
30 yh-phenyll-amide as pale yeliow crystals (900 mg),

m.p. : 152-154°C

from 4'-trifluoromethyl-biphenyl-2-carboxylic acid (4- -piperazin-1-yli- phenyl)r

amide (1.06 g) and 3-nitro-benzyl bromide (538 mg).

Analysis for C31H27F3N403 Calculated :C,66.42 ;H,4.85 ;N,9.99 ;
35 Found : C,66.02 ;H,5.03 ;N,9.95%.




~@iii).a pyrrolyl group. 25 11. A conpound according to any one of clains 1-8
where X-Z is nethylene or oxo and R is phenyl or a heterocyc¢]§l, W}ﬁﬂ
each R is optionally substitued by one or nore groups indepe erw y v

selected fromC,.s al kyl, cyano, hal ogen, C, .eal koxy, trifluoronethyl,
hydr oxycar bonyl and C, ., al koxycarbonyl. , 30 12. A conpound according to
any one of @babsss:l-8 where R is phenyl substituted by pérgpamgsz 13. A

conpound according to claim1 where -X-Z-R is am nocarbon'yl nethyl,
pyrrol yl met hyl, or phenyl net hyl substituted by cyano or nethyl -oxadi azol e.
35 0 3 JUN 2003 WD 00/ 32582 79 PCTEEP99/ 09320 14. A conpound according to
any one of clains 1-13 where Y is a direct link, a 2,5-substituted oxazolyl
group, or -(CHZ)~-O, where nis an integer fromO0-3. 15. A conmpound
according to any one of clains 1-14 where Y is a direct link. 5 16. A
conpound @&QQEgggg to any one of clains 1-15 where RZ is cycl ohexyl, a 5-6

gﬁgb 3{95' i =Ltk 9&@;—:@;«&4&%&.%@%@@ pheﬂfﬁ?mﬁ qu t:llggr?irlyly ZFE;T' tét ed by

al koxy or ptperaan;wdfmema} amr%pswhﬁhev&ﬁalsmbﬁtg)tutl on is suitabl y in one or
two 19 of pipe 189.203°¢c or 4- positions on the phenyl ring. 17. A conpound
accordlng ns .a dir and RZ is a
phenyl gro&ﬁ%l gﬂ%'ﬂﬁ&ﬁn}%thd?h%hewjzﬁl %ﬁyg?@?%é p[?le"’]z%%ly{)‘bh group in the
4- posi t i oAMides(1 189>A?%?r66‘8fﬂﬂn%ﬁﬂ@ﬁd¥ﬁ1@'dﬁé6 yobne of clains 1-17 where R
or C@lcutated ¥0083.81 19,543GRMped accor dl ng

bond, oxo,

i s hydr ogAnalysia farge32HAOF3Na DRy |
clain11 represented by fornula (lag
(la> Xis suitably C, .
25 sul fonyl,

~a|ky?ene

opt'i onal
- CZ_sal kyf eneoxy-,
- C, . sal kyBnil(ixpreparedwere: sal kyl ) car boxani do;
C, ~al kyl ene ;

Gy Wheregg . ﬁ@'@‘éf N.o. &%,

Yy cdntalnlng by one
- C, ~al kyl enecar boxy-
Z represents a direct

O . /@ O,x-z-a‘
O N

Example

-X-Z-R*

Molecular formula :
CHN calc :
CHN found :

m.p.°C

Ex 51

C32H30F3N302(1H,0)
C.68.19; H,5.72; N,7.46 ;
C.68.39; H,6.03; N, 7.07%.

168-170

Ex 52

C31H27F4N30
C,69.78; H,5.10; N,7.88 ;
C,69.37;, H,5.17; N,7.84%.

198-200

Ex 53

79

H

C31H27F4N30(0.6H,0)
C.68.40; H,5.22; N.7.72 ;
C.68.39; H,5.14; N,7.70%.

189-190.5

Ex 54

O

C31H28F3N30(0.2H,0)
C,71.72; H,5.51; N,8.09;
C,71.43; H,5.51; N.,8.02%.

191-193




R represents one of the following groups _. -- (i) hydrogen,

C, 3perfuoroalkyl, 30 (ii) optionally substituted phenyl) gem'gsgyal
substitution is effected by one or two groups independently

C, .s al kyl, cyano, hal ogen, 0 3 JUN 2003 so C, Bal koxy,

C~_3perfuoroal kyl, hydroxycarbonyl, Cal koxycarbonyl, am nocarbonyl)
C~_3perf |l uovoeddtsszam nocar bonyl , net hyl enedi oxy) vitro, p€emeeyd , phenyl,
or an optionally substituted aromatic heterocycyl consisiting of nonocyclic
radi cal s and fused polycyclic radicals, wherein 5 said radicals contain a
total of 5 ring atons, where option substitution is effected by C-~

al kyl, or C~_3perfluoroal kyl, (iii) an optionally substituted aromatic

het erocycyl—consisiting of ponocyclic radicals and fused pol ycyclic

radi cal s,| véxenm@é n |sai-xdzrRadi qacl@mg,qm\ajan ‘a totfjalpet from5-10 ring atons,
where opfional substitutionfd %]‘cf ected by 10 C ~ alkyl, or

C, 3perfluoroal kylj; or (iv) ere either Xigs C _salkylene and Z is a
direct | jrk—or—Zts C~ sal JINSRd: B additignally jymay represent a cyano
group; Y|Begsresents a 'rectcaemoewsdal nk, a %-nenbefed aromatic

heterocy¢lyl, -G § 15 Ry E&ED; 195 27 M’%Q sal1l§?( &ne-; R2 represents
phenyl, C3.ecycloal kyl, or an aronmatic hetro cpntaining 5-6 ring atons

and 1-4 H-ng—hetedoatoms—wWieBdOdhe B Mi7d8% sloptionhl Iy substituted by one
or mare @Pd8ps i nde en i | pc3sied7esnsed from hal ogen, C~~al kyl, C1_ 20
4al koxy pr C, _3pelfuoroal kylgesR3 b £p5 RS664.S Nudipgen, hal ogen, C, .d, al kyl

or C ~. al koxy; or|a physiol %gﬁgcz%ll acce ab e saltjor solvate thereof. 25
20. A cofpound awu. et SLch: 2 nted by conmpound of formula
(le) R~ HEXS7TNV R, —cty] )03%276\3180&51142@' i 5 sel ected fromthe follow ng

gr oups 0 3 JUN 700 V\D 00/c35%5§24,4?§7‘;',ﬁ1é@399 Q8324 B2
5-Ch|oroL4'-trifIJoromethyl i.phenyl - xylic agcid

[4-]4-(3F Cyano- be uy Mu pet ﬁaﬁpl th JC‘??.’?,/’.' arm-del ; Bi phenyl - 2-carboxylic
aci d [ 4-[4=¢3- cyano{boh: z:yJ)Cﬁ?fﬁéFBa@pn 1-yl ] -phenyl ]} ani de;

5- Met hoxy- bi pheny| - 2*CTar boxyle7co;acs.o; fi.43 §4- (B1sym80o- benzyl ) - pi perazi n-1-yl |

5 phenyl | - am de; ' C.66.84: H,5.07; N,13.30%.
Ex 59 [:\>—CH, C28H25F3N40S(0.25H,0)
C.63.80; H,4.88: N,10.63; | 187-189
C.63.69; H,4.97: N,10.65%.
Ex 60 [:\>_CHZ C29H28F3N50
C67.04; H543;N13.48; | 118-120

C,66.52; H,5.64; N, 13.28%.

Example 61
4'-Isopropyl-6-methyl-biphenyl-2-carboxylic acid (4-(4-(3-(3-methyl-{1,2,4]
oxadiazol-5-yl)-benzyl)-piperazine-1-yl)-phenyl)-amide

5 To a solution of 4'-tsopropyl-6-methyl-biphenyl-2-carboxylic acid (4-piperazin-1-
yl-phenyl)-amide (309 mg) in 1,2-dichloroethane (20 mlL) was added 3-(3-
methyl-[1,2 4]oxadiazol-5-yl)-benzaldehyde (154 mg) and acetic acid (67 mg).
The solution was cooled at O°C and sodium triacetoxy borohydride (317 mg)
was added portionwise and the mixture was stirred at room temperature for 16

10 hours. The solution was then washed with a saturated solution of NaHCO,, with __

brine, dried over Na,SO,, filtered and evaporated under reduced pressute-The
residue was purified by flash chromatography eluting with CH,Cl,/MeOH (98/2)
and the solid obtained was recrystallized from CH,Cl,/hexane to give the title




4- Chl or0-4' -tri fl uoronet hyl - bi phenyl - 2- car boxyl i c acid
[ 4-[4-(3- cyano-benzyl) pi perazin-1-yl]-phenyl]-am de; 03 JL(W 2003
N-[ 4- [ 4- (3- Cyano- benzyl ) - pi perazin-1-yl)-phenyl]-2-phenoxy- benzam e;
N-[ 4- [ 4- (3- Cyano- benzyl ) - pi perazi n- 1-yf] - phenyl ] - 2- (5- phenyl - oxazol - 2-yl ) 10
benzam de; .4' -1sopropyl -bi phenyl -2-carboxylic acid
[ 4-]4- (3- cywmm@nsksnzyl ) - pi perazi n- 1-yl | phenyl ] - am de; PCT/EP99/09320
- Met hoxy-4' -trifluorvnet hyl - bi phenyl - 2-carboxylic acid
4-[4-(3-cyano-benzyl ) pi perazi n-1-yl ] - phenyl ] -am de; 15
- NEt hyl -4' -trifl uoromet hyl - bi phenylgg2- carboxylic acid
4-[ 4- ( 3- cyano benzyl } pi perazi n-1-yl]-phenyl ] -am de;
- Met hoxy-4' -trifl uoronethyl - bi phenyl - 2-carboxylic acid
- [ 4- ( 3- eamRandeli2) Imgliagevhiteicrystaly| | - phenyl | - ani de;
- Et hyl -mippheamg - 2- car boxyl i c aci d
-[4-(3 1- L Lyaide:
et o Bl o ar TR BEOIH.0) o B CFa o W R 1176
4- (3-cyano- benzyl ) - pi per azi n- 1 yioppeny| §.74A9dH;6.74 N, 11.73%.
- Ti5i f | uor onet hyl - bi phenyl - 2- car boxylic acid
4- ( 3- e@gnzyl) pi per azi n- 1y|] phenyl]-am de; 25
4'

| uor o; car boxylic ac
4-(3- %?{g uora%ﬁmyi §acarb4>xyl"q,| 1 @8ichy | 144di(Hd-pyrrol-2-yimethyl)-

-Di mﬂ@’dzﬂ]ﬁﬁﬂﬂmboxyl ic acid
4- ( 3-Ty ansoilRinzyf )-tﬂﬂlﬂﬁbrﬂé!h@f& Nédyiﬂb%&)’tldxyf?é“a% (4-piperazin-1-yl-

41 2 ?3 rﬁten%l %’ia%l’@ éiy i ngc? %,(ﬁ/ iro)? h]a§6 rg)g] gtjl[% \qa_saamdgg;m pyrrole-2-

4' g epy aa@,aggty@pq:lg (B¢éi e solution was cooled at
[4 (3 (b‘y:aand sediniyl friagatper batonydide] (3nheny) vagrdded porionwise an
[ 4- [4-tﬁ§n®f@f@qva%eg?.zrxa)az Ride tgidtatkie/fok 1BIRUK. g Cm AR romet hyl - benz

was

Z 4- (“Sasglﬁg%fhb%ﬁ?w?teﬁ 9844190 9{-NaEPx piithh Pripe.3drigst AWLNS:SO4-tri f 1 uor one
thy|15 0 fiferponarEOERPRRED UBIEBRA8CePOTRISERED The320idbe was purifipdtgnzani de ;
N-[4-[ 4- (f@s@amdwgﬁwﬂy) eldtine Wtk O, E1ykoPNeBss) Jand- théd -dolidl @biidenzy ! oxy) - 3ne

t hoxy- be m
N-[4-]4- g%a%%?a 0- Ilzed from Eit%grtgquyﬁ f)eyu le SRmRY d3-(1nBBt ngq’?l:e'iﬁ'rﬂﬁenet hyl oxy5
benzam d

N-[ 4- [ 4- (BpCyHH1et938@zyl ) - pi per azi n- 1-yl ] - phenyl ] - 2- (2- cycl ohexyl - et hoxy) - 3m
et heay- bewagmisder G29H27F3N40 Calculated :C,69.04 H 5.39:N,11

%%4(1&4; (iocyano benzyl) - pi per azi pouna/ @&5‘%5 H% 8(02 c1y1 lscg/tl.exyl - et hoxy} ben

N-[ 4-[ 4- ( 3- Cyano- benzyl ) - pi perazi n- 1-yl ] - phenyl ] - 3- net hoxy- 2- ( 3- phenyl pr opo
Xy) - benz &xauele 6IN- 4- [ 4- (3- Cyano- benzyl } - pi perazin-1-yl]-p he
nyl ]-2- (41~fsbyn%9ré,1%m9l BsMeREPZAMASIc . acid [f-(4-(1H-pyrrol-2-yimethyl)-

i fl ENyl - 2-car boxXyricaci
§4 (3%&1‘2@1 EX{ p% gﬂ ?Pg?am n-115 yl]- phenyl) am de ;

-Trifl Jerabﬁ@tl‘mn o mm‘@ml 2=reethyighenyl-arcarpoxylic acid (4-piperazin-1-
[ 4- I(goc?ymyl matd!wizgpmp@rmlz:dnémbboem@xlzfg nm)}wh% added 1H-pyrrole-
[4 (. Ea%g‘éh%or?gaﬂﬁﬁ ,.X ac%ti%zblor;of_‘l—y ;232. i}éﬁjﬁ\? T"ﬂg g)lutnon was cooled at
g) was added portionwise and
30 the mixture was stirred at room temperature for 16 hours. The solution was then
washed with a saturated solution of NaHCO,, with brine, dried over Na,SO,,
fitered and evaporated under reduced pressure. The residue was purified by ~
flash chromatography eluting with CH,CL/MeOH (98/2) and the solid obtained
was recrystallized from MeOH to give the title compound (60 mg) as white
35 crystals.
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20 4' -} sopropyl - 6- net hyl - bi phenyl - 2-carboxylic acid
[ 4- (4- car banoyl net hyl pi perazi n-1-yl)-phenyl]-anide ; 03 JUN 2003
6- Met hyl -~"-trifl uoromnet hyl - bi phenyl - 2-carboxyl.ic acid :
[ 4- (4- car banoyl net hyl pi perazi n-1-yl)-phenyl ] -am de ;
4' -Trifluoronet hyl - bi phenyl - 2-car boxylic acid
[ 4- (4- cyanogBlpbnskspi perazin-1-yl ] 25 phenyl]-amde ; .  pcT/EP99/09320
4" -Trifluoronethyl -bi phenyl - 2-carboxylic acid

[ 4- (4- et hoxycar bonyl net hyl pi perazi n-1-yl)-phenyl]-am de ;
4' -Trifl uoronethyl - bi phenyl - 2-carboxylic acid
[4-(4-(2-ethoxy-ethyl)-piperazin-1lyl % phenyl]-am de ; 30
4' -Trifl uoronet hyl - bi phenyl - 2- carboxylic acid
[4 (4- (3-myslr agg-1pyapy! ) - pi perazi nl- yI] phenyl ] -am de ;

-Triflu | -2-carhb,

[4 (4- (4, ﬁﬁﬁﬁ%fbﬂc&%bg’gﬁ@?yt)p' pergéllxw?% ?]7%%2 H7§ 13:137
4' -Tri f1 uor omet hyi - bi phenyl - 2- car o34 a€'|7(§5 JuH a1
pi perazin-1-yl]-phenyl]-amde ; 0 3 JUN 2003 WO 001 32582 84

PCT/ EP99/ @ e$4- Trifluoronethyl -bi phenyl - 2- carboxylic acid
4 4-( 3- =4=f | uor o- hen i zin-1-y hen
[ (Tr i ]S | MM@M.&E&J& abw lic, o HACIQ ¥4 {4 (1H- pyrrol 2-

[4 (4-(3, wmﬁﬂflyhxpltmmim—dw-m;z&blammer azin-1-yl)-phenyl]-anide ; 5
-Trifl upcsoaegam.orbl&h@hslarr@wammwﬂnbﬁyﬁ& manyazcarboxync acid (4-

54 gl'fl ]Sf’u:(;‘;;;p%rrﬁgph YZ;%\I g%lg I%eJ g(%ggm% 13 1Bhae§ﬁ rgef?\ane ?20 mL) was added
{4 18- ( 3- U&Pbﬁ%ﬂ‘c%@?@ﬂ%m%@%@ﬂhaﬂd geetic AsisnPH @ b solution was

-Trifl tmrommtaJnyd) °'®i @it repliugry aasdetowy iborohgtddde (238 mg) was added
[4 [4-(3- 36 onet Pﬁ{;% M%{LQ%%Z&BEEQ ?’It r¥brh- tQﬂSQQé dre 30 #hours. The

Cal [ (4 %Q"{I@Pdv%éﬁ%‘/?’)a e S SRS SEERG Pf Nakie e, with brine, dried

4' -Tri f 1 uvoreoMaF), fi mrpﬁ@nylevap@'atdﬁdxwer cecm;ed pressure. The residue was
[4 [14- ( 3-ddrivied %gf&?@@ﬂ)@h)ﬂﬁ&t@@éﬁﬁy Brulidy withhen)diymaoHdes/5)and the oily

-Tri fl L@Ez gg L Bi Py %y(lw%alﬁ?erdb(?iém | i a%)% I ether to give the title

[4 (4- benzy
4 -Tri f1 OmRNPE %F‘?ﬂ%@ﬁy“fh't? C%S;F%xyl ic acid
[4-[4-(3 roqr bodfe1887Cy - benzyl ) pi perazi n-1-yl) - phenyl ] - am de;

- Tri f 1 yoipeet Y E30HPEEING O (B 5HROP 0B YIchigtedCE®8.30 :H,5.73 :N,10.62 ;
[4 %ﬁ pyri di n- 4-yl met hyl - pi per azi n- E:_L20dyl ) - BWA%@H&%WOSS%

i f1 uor onet hyl - bi phenyl - 2- carbox % aci
[4 (4-pyridin-2-yl nethyl -pi perazin-1yl ) - phenyl ] - am de;
- Tri f1 Bimtant grgbaredweeay| - 2- car boxyl i c acid
[4 (4- pyrazi n-2-yl met hyl - pi perazi nl-yl)-phenyl ] - ani de; 25
4' -Triflyoronet hyl - bi phenyl - 2- carboxylic acid
[4-(4- th:%ﬁ&rﬁ&-% nmet hyl - pi pera2| n- 1y| ) - phenyl ] - am de;
: i drk yi-bipbemi-2 carkody i s 4-Eeprap l-piperazin-1-yl)-phenyl}-

_[4 [ 4-(1- d}ﬁﬁ@ﬁhwhhblcmswgbﬂllﬂd rret hyI ) - pi perazi n-1-yl)-phenyl]-am de;

4' -1soprap - ? y - bi phenyl - 2- carboxyllc aC|d (4 (4 (3 (3 met hyl -[ 1, 2, 4]
30 oxadlaz |"- -ﬁ gl) pi perazi ne-1-yl)
4 -Tri f1 JE el EFP'O'B‘PBW Bpheny-Ccamraxylic Ec'dolé"r H’pr&Ztﬂﬂﬂ (‘1Phenyr)‘am'de
H pj rrrol(O%;Q)raadlpyd@iqquBMde(ﬁﬂmg)) phenyl ] -am de ; -- -
4" - Bopr Oindysws BBED Y248 Iy | - C@élaﬂa&t‘h'@sg@,edr-l[s%zz(ﬁéég

H pyrrol - 2- Irrethl i perazin-1- enyl d
5- IF\)/)ét hyl - Yt ~|f|ﬁ035£t hyl - bi ph)e/rig)ﬂ gcér(tlﬁgg% aﬁz\j?gsﬂ (1. Hpyrro!-

Example 66
4’-Trifluoromethyl-biphenyl-2-carboxylic_acid {4-(4-(3-acetyl-benzyi)-piperazin-1-

35 yl)-phenyl]-amide as white crystals (235 mg),

NAB2A%.- but - 2- enyl ) 35



- 0°3 JUN 2003 WO 001 32582 PCT/ EP99/ 09320 85

yl met hyl ) - pi perazi n-1-yl) - phenyl j-am de ; 03 JUN 20 3
4' -Trifluoronet hyl - bi phenyl - 2-carboxylic acid [4-(4-propyl-piperazin-
yl)-phenylJam de ; 4'-Trifluoronethy!-biphenyl-2-carboxylic acid
[4-(4-(3-acetyl -benzyl)-pi perazin-15 yl)-phenyl ] -am de ;

4' - Tri f| uorwomb/sgs2- bi phenyl - 2- car boxylic acid PCT/EP99/09320

[ 4- (4-furan-2-yl nmet hyl - pi perazi n- 1yl ) - phenyl ] - am de ;

4' -1 sopropyl - 6- net hoxy- bi phenyl - 2-carboxylic acid [4-(4-(1

H pyrrol - 2-yl met hyl ) pi perazi n-1-yl ) - penyl ]-amde ; 10

4' -Tri fl uoronet hyl - bi phenyl - 2-car box& ic acid [4-(4-(1-nethyl-

H pyrrol - 2yl et hyl ) - pi perazi n- 1-yl ) - phenyl ] - am de ;

4' -Tri f1 udneneBiyl183tC phenyl - 2- car boxyl i ¢ aci d

[ 4- (4-t hi Grhea=tAnydrombiiyl- blPh@ﬁVlé a%%ﬂl ac%]fwwf?ljra[zﬂv?-!l -phenyl)-amide

oy azol & i )y ﬁi@?@‘i% eror hor

U—N

211G} ] - phenyl } - ami de

4' - Tri f1 udrgheisfos C 302(@ aPHs¥y Calculataddt C,70.51 :H,5.47 :N.7.48 -

[ 4- (45t hi ophen- 3-yl net hyl - pi per azinl- phen

4' -Trifluoronethyl -bi phenyl - 2-car boxy??%ﬁdam dﬂ{f}cf’n}?g 112I Ndr49%:
H i ndol - 3-yl me} hy] ) pi per azi n- 1 yl]-phenyl }-am de ; 20

4' -1sopro hoxy- bi phenyl - 2- carboxylic acid

(4- (4- (3- @3Tnfornrethyl-iptEinyl-2-carboxylic acid [4-(4-furan- 2-ylm¢thyl-p,perazm 1-

oxadi azol Heaviloahigy! enyl)-amd

4'-Tyd flu gmq y17 'aggEeﬁyF%}%(ﬁ:ar EO‘H %b aﬁ

(4-{4- [3 eri P18 met hyl [ 1, 2, 4]oxad|azol 3y|) benzyl ] - pi perazin-1-yl}-p
henyl ) - ani'@@ ; -tnﬂuoromethyl brphenyl -2-carboxylic acid (4- -piperazin-1-yl-phenyl)-. -

(4-{4- [ ( 4amiBei Dlsu@)caﬁatﬂh‘mh %&B&&Ydeh d& r %\/) am no] - phenyl '} - pi per azi n- 1-

1) 25 y boxy] d
(G T Ot pfrab by ar ety GEB PR, hemy ) -am

de 06900 H.5.31 ;N,8.17%.
3- (4‘5{4 [ (4" -Trifl uoronethyl-bi phenyl 2 carbonyl ) - am no] - phenyl } - pi per azi n-

1yl met hyl Exdng agac acid ; 30 4'-Trifluoronet hyI bi phenyl - 2- car boxyl i c acid
(4'{4-[3-» - benz | perazin-1-yl } - phenyl ) - am

. ifl ) . |
i de; 4'= Hiotro - RANM-DIRNENYI-4 ¥ M”[yﬁr(%( Hdpyrrol-2-yimethyl)-
[4 [4- (3- D ide B8i wmﬁe;/cwstphe(ﬂw mgam de ;
-Trif | uomwontdFrys7°k phenyl 2-car boxyl [ c aC| d

oot ?fe*‘*"gg?%% S At Bovera e
oro

4' -Trifl }%1‘?'53 "?‘B‘a ej‘y%@%ﬁm m de ;
4' - Tri f1 f1abisistiay 3R 2 2 car istgulated @C,35 5NHZODB;N861.01

Found : C,75.79 ;H,7.16 ;N,11.03%.

25 Example 69
4'-Triﬂuoromethy|—biphenyl-z-carboxyl ic acid [4-(4-(1-methyl-1H-pyrrol-2-
ylmethyl)-piperazin-1-yl)-phenyl}-amide as white crystals (150 mg),
m.p. : 177-179°C
from  4'-trifluoromethyl- -biphenyl-2-carboxylic acid (4-piperazin- -1-yl-phenyl)-
30 amide (0.31 g) and 1-methyl-1H-pyrrole-2- -carboxaldehyde (109 mg).
Analysis for C30H29F3N40 (1H,0) Calculated :C ,67.15 ;H,5.82 :N,10.44 :

Found:  C.67.45:H,5.70 N,10.51%: =

Example 70
35 4’-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-thiophen-2-yimethyl-piperazin-




acid [4-[4-(3-cyano-benzenesul fonyl) ‘acid [4-(4-nethanesul fonyl-pinerazin-1
aci d %4- % 1-g3-cyano- benzyl) - pi peridin-4 yl]-phenyl]-amde ; é 3 Jﬁﬁ %3 _
N-{4-[4-(3- Cyano- benzyl) - pi perazin-1-yl ] - phenyl }-2-pyrrol -1-yl -benzani de ; .
N-{4-[ 4- (3- Cyano- benzyl) - pi perazi n-1-yl ] - phenyl }- 2- pyri di n- 2-yl - benzam de ;
or a physiologically acceptable salt or solvate thereof. 10 22. A conpound
sel ect ed fwomwidk® group consisting of: PCT/EP99/09320
4' -Tri fl uoronet hyl - bi phenyl - 2- car boxyl i ¢ aci d _
[ 4-[ 4- (3-cya~o0- benzyl) pi perazi n-1-yl ] -phenyl ]-am de ;
4' -1 sopropyl - 5- et hyl - bi phenyl - 2- cag@oxyllc acid [4-][4-(3-cyano-benzyl) 15
pi perazi n-1-yl]-phenyl]-am de ;
4' -1 sopropyl - 6- met hoxy- bi phenyl - 2- car boxylic acid
[4 [ 4- ( 3-kyzpierydramitg ps peyebwnsdidyti 56 piggny! | - ani de ;

- | sopr gpy! - feedAg! - bi phenyl - 2- car boxyl i c aci d

heny| de ; 20
%“Néfh(yf’ R e G BB R PPBe v eraariobiar Besty (4-eioasidn-1-yipheny)-
[4 [ 4- ( 3-26ydatDbralzand) ﬁhrpeh@rza-mapbpkandpmmynpe awg)de ;

- | 50pr opilysi-foRt 2oH 26RO (1: z%wg? bgg,xhpageda@@m H5.28 N7 72
(4 ~3- (3-net hyI [1, 2, 4] oxadi azol

en I p henyl ) - am de
;4" -Trifluoromet hyI bi phenyl - 2- car bo§9‘1‘| yacp% O%r?ﬁs Qér%gr%fmat Kyl 25
p| perazi n-1-yl)-phenyl]-am de ; _ _
- | sopr &wmpk-#et hoxy- bi phenyl - 2- car boxylic acid
[4 (4- cayhprmsrSRAAVILHHRG PZL! r'_bQ;xM ) Bgignyxj [£M “Syrazole-3-yimethyl)-
PR -v%wv&mmﬁsiv@?')cﬁé@%wp B de : 30
- | sopr 6pR: -1@4fﬂ|96Fﬁ/‘I - bi phenyl - 2-carboxylic acid (4-(4-(3-(3-nmethyl-[1,2,4]
oxa$l afo)Froﬁr yl %-thﬁ&&ﬂwétﬁp!—tﬂﬁﬁ% Q—Q:aﬂbo)@l)c ol gLalp: ﬁ T-yl-phenyl)-
i byrrol H%“O%% 3';&3) @ﬁ%f’ﬂ%& s S res e
"o sopr )-bi phenyl - 2- car boxyI i c aci d _[4 (4-(1 .
H-pVTroI 2- yI nmet hyl ) 35 pi perazin-1-yl)-phenyl]-amde ; .AHy,  AE . Al .AA
CA{S -AExaﬁ«ﬂéle-WS AE . A@.AAA AWyl AE.A@ .ARAS . ALhE . Ay. As|
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-thiophen-3-yImethyl-piperazin-
1-yh)-phenyil-amide as white crystals (170 mg),
m.p. : 187-189°C
20 from 4’-triﬂuoromethyl—biphenyl—z-barboxyﬁc acid (4-piperazin-1-yl-phenyl)-
amide (0.31 g) and thiophene-3-carboxaldehyde (112 mg).
Analysis for 029H26F3N308 Calculated :C,66.78 ;H,5.02 ;N,8.06 ;
Found : C,67.10 ;H,5.40 :N,8.01%.

25

Example 73
4'-Trifluoromethyl-biphenyl-2-carboxylic acid {4-[4-(5-fluoro-1H-indol-3-ylmethyl)-
piperazin-1-yl]-phenyl}-amide as white crystals (190 mg),
m.p. : 168-170°C

30 from  4'-trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-1-yl-phenyl)-
amide (318 mg) and 5-fluoro-1H-indole-3-carboxaldehyde (135 mg).
Analysis for C33H28F4N40 (0.5H,0)  Calculated :C,68.15 ;H,5.03 N,9.63 7

Found: C,67.97 ;H,5.09 ;N,9.43%.

- 35 Example 74



AsSl cAS. AT A . AY.Al LAy .A.Y .AnSI .A:y.AE .Asnf .AE .As.fY .Any2
A[fE.A .AsS .AAS@.ALI .AA.AG5f.AAY .A @AFJ.AU .A A .A.AT.ASS

CAS.AL.f.AS. A, .A .AA A [.Ah A .AA@ANS. A ANF. A& AL. AS . A@ A4 . JNGIAI3 AA
_A@. Af5S. A Ah. A A As. AA[ AR : e&-@)45 & C

62

4’-Isopropyl-6-methoxy-biphenyi-2-carboxylic  acid (4-(4-(3-(3-methyl-[1,2,4]
oxadiazol-5-yl)-benzyl)-piperazine-1-yl)-phenyl)-amide as white crystals (300
mg), :
m.p. : 180-182°C

5 from 4'-isopropyl-6-methoxy-biphenyl-2-carboxylic acid (4-piperazin-1-yl-
phenyl)-amide (0.32 g) and 3-(3-methyl-[1,2,4]oxadiazol-5-yl)—benzaldehyde
(154 mg).
Analysis for C37H39N503(0.5H,0) Calculated :C,72.76 ;H,6.60 :N,11.47 :

Found : C,72.80 ;H,6.59 :N,11.31%.

10
Example 75
4’-Trifluoromethyl-biphenyl-2-carboxylic  acid (4-{4-[3-(5-trifluoromethyl-
[1,2,4]oxadiazol-3-yl)-benzyl}- plperazm 1-yl;-phenyi)-amide as white crystals
(240 mg), '

15 m.p. : 188-180°C
from 4'-trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-1-yl-phenyl)-
amide (0.31 g) and 3-(5-trifluoromethyl-[1,2,4]oxadiazol-3-yl)-benzaldehyde
(198 mg). |
Analysis for C34H27F6N502 Calculated :C,62.67 ;H,4.18 ;N,10.75 ;

20 Found : C.62.09 ;H,4.65 ;N,10.56%.

Example 76
(4-4-[(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyi}-piperazin-1 -yi)-

acetic acid :
25 To a solution of 4-trifluoromethyl-biphenyl-2-carboxylic  acid [4-(4-
ethoxycarbonyimethyl-piperazin-1-yf)-phenyl}-amide (4.6 g) in EtOH (80 mL) was
added 1N sodium hydroxide and the mixture was stirred under reflux for 2
hours. The solution was cooled at room temperature, acidified with concentrated
HCl and evaporated to dryness. The solid residue was purified by flash
30 chromatography eluting with CH,CI,/MeOH/Et,N (70/30/0.2) and the solid was
recrystallized from EtOH to give the title compound ( 4.2 g) as white crystals.
m.p.: 195-197°C. : S

—

Example 77
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~ytoj e’ %\/] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] cal] ca] ca] cRa] c§f dm gheRl ca]
ca] ca] cal] ca] cal] cal] ca] cal] ca] cal] cal] cRa m }17>DGSbd( Xsv} xsni # U?ca lc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca]caU] cal]ca]caU]calc -

a] ca] ca] ca].ca] ca] ca] ca] caU] ca] caU] calc a]ca]ca]ca ]

YU Q ##f b dd32882? AP ' 1)) v *GHE---. ..} xsni c] X] ] caUpcaepnaixo

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] c

a]J ca] ca] ca] ca] ca] ca] c”a]ca]ca] ca]cal caUcaU ca ..1113435E5Q6 5b5;

s <<' <<<<8=b@AVMAXAdAsAvABcBC{ D| vpkdza\ W] ca] ca] ca] ca] cal] cal] ca] c al] c

a)J ca] ca] cal ca]ca]ca]ca]ca]lcaU calc aUc a]ca] calcalca]c
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a] CQ]SC’\a]Né?JG‘éa:MdaliﬁeoaL\?é] Nakel, ahaal Sl sapbemlcraihcal peUieaL] cal ¢ al cal C
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m.p.: 205-207°C. v
5 Analysis for C34H30FE6N402 Calculated :C,63.75;H,4.72;N,8.75;
Found:  C,63.65;H,4.95;N,8.63%.

Example 80
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzoyl)-piperazin-
10 1-yl}-phenyll-amide
To a stirred solution of 4'-trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-
1-yl-phenyl)-amide (0.318 g) in CH,Cl, (15 mL) containing Et;N (79 mg) was
added dropwise 3-cyano-benzoyl chloride (0.129 g) and the mixture was stirred
at room temperature for 1 hour. The solution was then washed with water, with
15 brine, dried over Na,SQ,, filtered and evaporated. The residue was then purified
by flash chromatography eluting with CH,CI/AcOEt (80/20) and the solid
obtained was recrystallized from AcOEt to give the title compound (0.29 g) as
white crystals.
m.p. : 178.5-180°C.
20 Analysis for C32H25F3N402 Calculated :C,69.31; H,4.54; N,10.10;
Found : C,69.49; H 4.63; N,10.08%.

Example 81 .
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-acetyl-piperazin-1-yl)-pheny]-
25 amide |
A solution of 4.-trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-1-yl-
phenyl)-amide (212 mg) in acetic anhydride (10 mL) was stirred at room
temperature for 16 hours. The solution was evaporated under reduced pressure,
and the residue was dissolved in CH,Cl, and washed with a saturated solution of
30 NaHCO;, with brine, dried over Na,SO,, filtered and evaporated. The oily
residue was crystallized from AcOEt to give the title compound (130 mg) as
white crystals. - e e T
m.p.: 175-176.5°C -
Analysis for C26H24F3N302 Calculated :C,66.80 :H,5.17 :N,8.99;
35 Found : C,66.69 ;H,5.15 ;N,8.87%.
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plperazm 1-yl] phenyl] am:de
5 To a stirred solution of 4'-trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-
1-yl-phenyl)-amide (0.318 g) in CH,Cl, (20 mL) containing Et;N (90 mg) was
added dropwise 3-cyano-benzenesulfonyl chloride (0.179 g) and the mixture
was stirred at room temperature for 48 hours. The solution was then washed
with water, with brine, dried over Na,SO,, filtered and evaporated. The residue
10 was then purified by flash chromatography eluting wnth CH,CI, to give the title
compound (0.39 g) as a white solid.
m.p. : 223°C.
Analysis for C31H25F3N403S(0.5H20) Calculated :C,62.10; H,4.37; N,9.34;
Found: C,62.03; H,4.55; N,8.11%.

15
Example 83
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-methanesulfonyl-piperazin-1-
yl)-phenyl]-amide
To a solution of 4'-trifluoromethyl-biphenyl-2-carboxylic acid (4-piperazin-1-yl-
20 phenyl)-amide (318 mg) in CH,CI, (10 mL) containing Et;N (91 mg) was added
methanesulfonyl chioride (70 pL) and the mixture was stired at room
temperature for 1 hour. The solution was washed with water, with brine and
dried over Na,SO,, fitered and evaporated. The solid obtained was
recrystaliized from CH,CN to give the title compound (170 mg) as white crystais.
25 m.p. : 254-256°C.
Analysis for C25H24F3N303S Calculated :C,59.63 ;H,4.80 ;:N,8.34 ;
Found : C,59.58 ;H,5.10 ;N,8.57%.

Example 84
30 4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-[1-(3-cyano-benzyl)-piperidin-4-
yil-phenyil-amide
To a solution of 4'-triflucromethyl-biphenyl-2-carboxylic acid (4-piperidin-4-yl-
phenyt)-amide trifluoroacetate salt (0.23 g) in acetone (10 mL) containing K,CO,
(0.18 g) was added 3-cyano-benzyl bromide (0.086 g) and the mixture was
35 heated at reflux. After 16 hours, the mixture was cooled at room temperature,
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crystallized from diisopropyl ether to give the title compound (0.13 g) as white
5 crystals.
m.p .: 124-126°C.
Analysis for C33H28F3N30 Calculated :C,73.45 ;H,5.23 ;N,7.79 ;
' Found : C,73.43 ;H,5.56;N,7.91%.

10 Example 85
N-{4-[4-(3-Cyano-benzyl)-piperazin-1-yl]-phenyl}-2-pyrrol-1-yl-benzamide as a

pale yellow solid (426 mg),
m.p. : 174°C
from 2-pyrrol-1-yl-benzoic acid (538 mg) and 4-[4-(3-cyano-benzyl)-piperazin-1-
15 vyi]-phenylamine (700 mg).
Analysis for C29H27N50 Calculated ; C,75.46 ;H,5.90 ;N,15.17 ;
Found : C,75.09 ;H,6.07 ;N,15.15%.

Example 86

20 N-{4-[4-(3-Cyano-benzyl)-piperazin-1-yl]-pheny(}-2-pyridin-2-yl-benzamide as
white crystals (200 mg),
m.p. : 169-171°C
from 2-pyridin-2-yl-benzoic acid (199 mg) and 4-[4-(3-cyano-benzyl)-piperazin-
1-yl]-phenylamine (292 mg).

25 Analysis for C30H27N50 Calculated : C,76.09 ;H,5.75 ;N,14.79 ;
. Found : C,76.04 ;H,5.94 ;:N,14.47%.
Example 87

4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-piperazin-1-
30 yl]-phenyli]-amide citrate sait

To a solution of 4'-triflucromethyl-biphenyl-2-carboxylic acid [4-{4-(3-cyano-

benzyl)-piperazin-1-yl]-phenyl}-amide (0.2 g) in MeOH: (15 mL) was added citric

acid (71 mg) and the resulting solution was stirred at room temperature. The

solution was then evaporated to dryness and the solid was triturated in Et,0,
35 filtered and dried to give the title compound (0.15 g) as a white powder.
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105 4'-Trifuoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-piperazin-1-

5 yl]-phenyl]-amide hydrochioride salt

To a solution of 4'-trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-
benzyl)-piperazin-1-yl}-phenyl]-amide (0.2 g) in AcOEt (25 mL) was added 1N
hydrochloric acid (0.9 mL) and the resulting solution was stirred at room
temperature for 1.5 hours. The solution was then evaporated to dryness and the

10 solid was recrystallized from AcOEtthexane to give the title compound (0.18 g)
as a white powder.
m.p. : 165°C.

Biological Assay

16 Primary human hepatocytes were seeded at 50 000 cells/well in 96 well plates.
After an overnight adhesion phase, cells were incubated with compounds for 8
hours in RPMI medium containing 1% FCS, 4 ug/ml insulin, 100 nM
dexamethasone and 50 uCi/ml *S-methionine. Compounds were dissolved in
DMSO and tested onto cells from 1 uM to 1.6 nM. Production of radiolabeled

20 apoB-100 and apoA-1 (used as a selectivity control) was quantified by analysis
of supernatants using SDS PAGE and exposure of gels onto Phosphorimager
screens. Inhibition of apoB-100 and apoA-1 secretion by compounds was
calculated taking untreated cells as controls, and IC;, of each compound was
determined on both apoproteins: The following results were obtained for a

25 selection of compounds of the invention:
Exampie no. Primary human
hepatocytes
ICso (NM)

1 13

3 18

63 20 ) =
4 12 s

3 13

62 10
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ingredients (a) to {c) and (a) to (d) with a solution of povidone, followed by

5 addition of the magnesium stearate and compression.

:

Composition A

mg/tablet mg/tablet
(a) Active ingredient 250 250
10 (b) Lactose B.P. 210 26
(c) Sodium Starch Glycollate 20 12
(d) Povidone B.P. 15 9
(e) Magnesium Stearate 5 3
500 300
15
Composition B
mg/tablet mg/tablet
(a) Active ingredient 250 250
(b) Lactose 150 150 -
20 (c) Avicel PH 101 v ' 60 26
(d) Sodium Starch Glycollate 20 12
(e) Povidone B.P. 15 9
f Magnesium Stearate 5 3
500 300
25
Composition C
mg/tablet
Active ingredient 100 ST
Lactose 200 -
30 Starch » 50

Povidone 5
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The following compositions D and E can be prepared by direct compression of

5 the admixed ingredients. The lactose used in composition E is of the direct
compression type.

Composition D

mg/tablet
10 Active ingredient 250
Magnesium Stearate 4
Pregelatinised Starch NF15 146
400
15 Composition E
mg/tablet
Active ingredient 250
Magnesium Stearate 5
Lactose 145
20 Avicel 100
500

Composition F {(Controlled release composition)

mg/tablet
25 (a) Active ingredient 500
(b) Hydroxypropyimethylceliulose 112
(Methocel K4M Premium)
(c) l.actose B.P. 53
(d) Povidone B.P.C. 28
30 (e) Magnesium Stearate 7
700

The composition can be prepared by wet granulation of ingredients (5)' to (c)
with a solution of povidone, followed by addition of the magnesium stearate and

35 compression.
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Enteric-coated tablets of Composition F can be prepared by coating the tablets
with 50mg/tablet of an enteric polymer such as cellulose acetate phthalate,
15 _polyvinylacetate phthalate, hydroxypropylmethyl- cellulose phthalate, or anionic
polymers of methacrylic acid and methacrylic acid methyl ester (Eudragit L).
Except for Eudragit L, these polymers should also include 10% (by weight of the
quantity of polymer used) of a plasticizer to prevent membrane cracking during
application or on storage. Suitable plasticizers include diethyl phthalate, tributyl
20 citrate and triacetin.

(i) Capsule compositions

Composition A

Capsules can be prepared by admixing the ingredients of Composition D above
25 and filling two-part hard gelatin capsules with the resulting mixture. Composition

B (infra) may be prepared in a similar manner.

Composition B

mg/capsuie
30 (a) Active ingredient 250
(b) Lactose B.P. 143
(c) Sodium Starch Glycollate 25 : L
(d) Magnesium Stearate 2 -
420

35
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Capsules can be prepared by melting the Macrogol 4000 BP, dispersing the
active ingredient in the melt and filling two-part hard gelatin capsules therewith.

10 Composition D

mg/capsule
Active ingredient 250
Lecithin 100
Arachis Oil 100
15 450

Capsules can be prepared by dispersing the active ingredient in the lecithin and
arachis oil and filling soft, elastic gelatin capsules with the dispersion.

20 Composition E (Controlled release capsule)
mg/capsule
(a) Active ingredient 250
(b) Microcrystalline Cellulose 125
{c) Lactose BP : 125
25 (d) Ethyl Cellulose 13
513

The controlled release capsule composition can be prepared by extruding mixed
ingredients (a) to (c) using an extruder, then spheronising and drying the

30 extrudate. The dried pellets are coated with a release controlling membrane (d)
and filled into two-part, hard gelatin capsules.

Composition F (Enteric capsule)

mg/capsuie
35 (a) Active ingredient 250
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The enteric capsule composition can be prepared by extruding mixed
ingredients (a) to (c) using an extruder, then spheronising and drying the
extrudate. The dried pellets are coated with an enteric membrane (d) containing
a plasticizer (e) and filled into two-part, hard gelatin capsules.
10
Composition G (Enteric-coated controlled release capsule)
Enteric capsules of Compositon E can be prepared by coating the
controlied-release pellets with 50mg/capsule of an enteric polymer such as
cellulose acetate phthalate, polyvinylacetate phthalate,
16 hydroxypropylmethylcellulose phthalate, or anionic polymers of methacrylic acid
and methacrylic acid methyl ester (Eudragit L). Except for Eudragit L, these
polymers should also include 10% (by weight of the quantity of polymer used) of
a plasticizer to prevent membrane cracking during application or on storage.
Suitable plasticizers include diethyl phthalate, tributyl citrate and triacetin.

20
(i) Intravenous injection composition

Active ingredient 0.200g
Sterile, pyrogen-free phosphate buffer (pH 9.0) to 10 mi

25
The active ingredient is dissolved in most of the phosphate buffer at 35-40°C,
then made up to volume and filtered through a sterile micropore filter into sterile
10 mi glass vials (Type 1) which are sealed with sterile closures and overseals.

30 (iv) Intramuscular injection composition

Active ingredient 020g ' S
Benzy! Alcohol : 0.10g
Glycofurol 75 * 1.45¢g

35 Water for Injection q.s. to 3.00 mi
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(v) Syrup composition

Active ingredient 0.25¢g
Sorbitol Solution 1.50g
10  Glycerol 1.00g
Sodium Benzoate 0.005g
Flavour 0.0125ml
Purified Water g.s.to 5.0ml
15 The sodium benzoate is dissolved in a portion of the purified water and the

sorbitol solution added. The active ingredient is added and dissolved. The
resulting solution is mixed with the glycerol and then made up to the required
volume with the purified water.

20 (vi) Suppository composition

mg/suppository
Active ingredient 250
Hard Fat, BP (Witepsol H15 - Dynamit NoBel) 1770

25 2020

One-fifth of the Witepsol H15 is melted in a steam-jacketed pan at 45°c
maximum. The active ingredient is sifted through a 200im sieve and added to
the molten base with mixing, using a Silverson fitted with a cutting head, until a
30 smooth dispersion is achieved. Maintaining the mixture at 45°C, the remaining
Witepsol H15 is added to the suspension which is stirred to ensure a
homogenous mix. The entire suspension is then passed through a 250im™’
stainless steel screen and, with continuous stirring, allowed to cool to 40°C. At
a temperature of 38—40°C, 2.02g aliquots of the mixture are filled into suitable
35 plastic moulds and the suppositories allowed to cool to room temperature.
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10 The above ingredients are mixed directly and pessaries prepared by
compression of the resuiting mixture.
(viii) Transdermal composition

15 Active ingredient 200mg
Alcohol USP 0.1ml

Hydroxyethyl cellulose

The active ingredient and alcohol USP are gelled with hydroxyethyl cellulose
20 and packed in a transdermal device with a surface area of 10 cm=.,
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Claims

1. A compound of formula (i)

RZ
\If 0 /T N\
A N—X\
H — Z
R3

5 0

wherein

—R'

A represents N or CH;

10 X is selected from the following groups:
(i) -C,salkylene-, optionally containing one or two double bonds and
optionally substituted by one or more hydroxy, C,, alkyl, C,4 alkoxy, C,.
gacyl or C, sacyloxy groups,
(ii) oxo, sulfonyl, thioxo,

15 (iiiy-C, salkylenecarbonyl-,-C, salkylenesulfonyl-,-C, salkylenethioxo-,
(iv)-C,ealkyleneoxy-, -C,zalkylenethio-, -C,salkylene(N-H or N-C,
salkylamino-,

(v) =C,salkylenecarboxy-, -C, salkylenethioamido-, -C, salkylene(N-H or N-C,.
salkyl)carboxamido-, and
20 (vi)—C,salkyleneoxycarbonyl-, -C,.alkylenethiocarbonyl-, -C,, alkylene(N-H
or N-C, zalkyl)aminocarbonyl-;

Z represents a direct link or -C, 4 alkylene-, optionally containing one double
bond and optionally substituted by one or more hydroxy, C, s alkyl, C,
25 alkoxy, C,; acyl or C, ¢ acyloxy groups ;

R' is selected from the following groups: | ] =
() hydrogen, C, ,perfluoroaikyl,
(ii) Ce 1o aryl, C,cycloalkyl and fused benz derivatives thereof,
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Cr..opolycycloalkyl, C, scycloalkenyl, C,.,,polycycloalkenyi,
(i) a heterocyclyl selected from the group consisting of monocyclic
radicals and fused polycyclic radicals, wherein said radicals contain a
total of from 5-14 ring atoms, wherein said radicals contain a total of
5 from 1-4 ring heteroatoms independently selected from oxygen,
" nitrogen and sulfur, and wherein individual rings of said radicals may
be independently saturated, partially unsaturated, or aromatic, and
(iv)  where either X is C, salkylene and Z is a direct link, or Z is C, salkylene,
R' additionally may represent a halogen, cyano, nitro or C, sacyl group,
10
wherein, when R' contains one or more rings, said rings may each
independently bear 0 to 4 substituents independently selected from

() halogen, hydroxy, cyano, nitro, formyl, C, salkylsulfonylamino,
15 (i) C,ealkyl, C,qcycloalkyl, C, jperfuoroalkyl,
(iii) C,salkoxy, methylenedioxy, C, perfucroalkoxy, C,alkyithio,
(iv) amino, C, salkylamino, di-C, salkylamino,
(v) phenyl, phenoxy, phenyithio, halophenylthio, benzyl, benzyloxy,
(vi) hydroxycarbonyl,C, ;alkoxycarbonyl,
20 (vii) aminocarbonyl, C, salkylaminocarbonyl, di-C, salkylaminocarbonyl, di-C,_
ealkylaminbcarbonylc,6alkoxy, C,.sperfluoroalkylaminocarbonyl,
(viii) C,sacyl, C,acyloxy, C,sacyloxyC,alkyl, C,acyiaminc, and
(ix) an aromatic heterocyclyl consisting of monocyclic radicals, wherein said
radicals contain 5-6 ring atoms, wherein said radicals contain a total of
25 from 1-4 ring heteroatoms independently selected from oxygen, nitrogen
and sulfur, apd where each of the said heterocyclyl groups is optionally
substituted by one or more groups independently selected from halogen,
C,.alkyl, C,  alkoxy, C, jperfuoroalkyl and C, ;perfuoroalkoxy;

30 Y represents a direct or oxy link, -C, salkylene-, -oxyC, salkylene- or a
heterocyclyl consisting of monocyclic radicals, wherein said radicals contain 5
ring atoms, and wherein said radicals contain a total of from 1-4 ring - . -
heteroatoms independently selected from oxygen, nitrogen and sulfur and
wherein the ring may be independently saturated, partially unsaturated, or

35 aromatic;



1015, 10 (), 050 £ ) IS0 E () 100 100
-10u0’ I 10%& ()-!0' ! 10%tb#b&’ () - g
101 1" 3! 10%((&')()-T! } 03! Lo 8% 3070 03 JUN 2003

131 109 ()- TOMLO% & ()--3" 10% & ()- & 9@ 0% & () - -
..!10%(&.()_9!0,,!10(()/2&()_9 €& () @O0% & ()-0blullll 2+3{Y7~_@ 10'0

"110%& ()-g! 03! 10%& ()-T03!'10% & ()-T! 03! 10% (& () - T+323} 3445! 5a 10! 0
5 100 ()-@ 110% & ()-0 +10%& ()- +10% & ()- 010%&'()%0 @@ 10
| 10% & () - g! 5MBn505p55555bC 1010 100& () - , 109%4& () -1 GLOWI& () -
I#Ilg‘[’/clil'fc()(()/gr . Tpélog) 10( 1?|( 203&1(();/4 & () T@®5" 8/ 8=889 =bC 10!!!0[! 109%PuP& ()-q
11 Q[! -q +[! '()-q 10907& ()-10907& ()- @1090& ()-9: R ::::
<W4bC 10! 0, & 10%T& () - @ | 0 0-@ -9k

IOI S‘E llg(y /gim'(e)(siar%! gﬁgf'{y},oggycgicﬁc)a_lk%,’ogf! 2 R Seyiclyt BRAStAP SEASnbydlic
radicals, wherein said radicals contain a total of from 5-6 ring atoms, wherein
said radicals contain a total of from 1-4 ring heteroatoms independently selected

5 from oxygen, nitrogen and sulfur, wherein the ring may be independently
saturated, partially unsaturated, or aromatic, and where each R? is optionally
substituted by one or more groups independently selected from halogen, C;.
salkyl, Ci4alkoxy, Czscycloalkyl, Ci.aperfuoroalkyl, C.aperfuoroalkoxy,
hydroxycarbonyl, Cy.salkoxycarbonyl, cyano, nitro, Cs4alkylaminosulfonyl;

10
R? represents hydrogen or one or more groups independently selected from
halogen, Ci<alkyl, C1salkoxy, C1.3 perflucroalkyl or Cy.3 perfluoroalkoxy;
or a physiologically acceptable salt or solvate thereof.

15 2. A compound according to claim 1 where A represents N and the piperazine
group is para substituted.

3. A compound according to claim 1 or 2 where X is -Cy.salkylene-, optionally
containing by one double bond, oxo, suifonyl, —Cz.5alkyleneoxy-, =Ci4
20 alkylenecarboxy- or -C1.4 alkylene(N-H or N-C1.salkyl)carboxamido-.

4. A compound according to claim 1 or 2 where X is methylene, oxo, or
sulfonyl.

25 5. A compound according to claim 1 or 2 where Xis a methylene group.

6. A compound according to any one of claims 1to 5 where Z is a direct link or
Ci.salkylene.

30 7. A compound according to any one of claims 1 to 6 where X is a methylene
group and Z is a direct link.

8. A compound according to any one of claims 1 to 7 where R’ is selected from
the following groups

35 (i) hydrogen, cyano, Cqaperfuoroalkyl,
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10 radicals and fused polycyclic radicals, wherein said radicals contain a
total of from 5-10 ring atoms, where optional substitution is effected by C,.
, alkyl, or C, jperfluoroalkyi.

9. A compound according to any one of claims 1 to @ where R is an optionally
15 substituted oxadiazolyl or pyrrolyl, where optional substitution is effected by a
methyl group.

10.A compound according to any one of claims 1 to 8 where R! selected from
the following groups
20 )] hydrogen,
(i) substituted phenyl, where substitution is effected by cyano or a
methyl substituted oxadiazolyl group, or

(iii) a pyrrolyl group.

25 11.A compound according to any one of claims 1-8 where X-Z is methylene or
oxo and R’ is phenyl or a heterocyclyl, where each R’ is optionally substitued
by one or more groups independently selected from C,, alkyl, cyano,
halogen, C, qalkoxy, triflucromethyl, hydroxycarbonyl and C, Lalkoxycarbonyl.

30 12. A compound according to any one of claims 1-8 where R' is phenyl
substituted by 3-cyano. '

13.A compound according to claim 1 where -X-Z-R' is aminocarbonylimethyl,
pyrrolylmethyl, or phenyimethyl substituted by cyano or methyl-oxadiazole.
35
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35 piperazin-1-yll-phenyl}-amide ;
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yl}-phenyl]-amide;

15 4’-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-benzyl)-piperazin-1-yl}-
phenyl]-amide;

4'-Trifluoromethyl-biphenyl- 2-carboxyhc acid [4-[4-(3-carbomethoxy-benzyl)-
- piperazin-1-yl}-phenyl]-amide;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-pyridin-4-ylmethyi-piperazin-1-

20 yh)-phenyl}-amide;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-pyridin-2-yimethyl-piperazin-1-
yl)-phenyi}-amide;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-pyrazin-2-ylmethyl-piperazin-

1-yl)-phenyl]-amide;

25 4'-Trifluoromethyl-biphenyl- 2-carboxyltc acid [4-(4-thiazol-2-ylmethyl-piperazin-1-

' yl)-phenyi}l-amide;
4'-Triﬂuoromethyl-biphehyI-2-carboxylic acid  [4-[4-(1-methyl-1H-imidazol-2-
ylmethyl)-piperazin-1-yi)-phenyl]-amide;
4'-|sopropyl-6-methyl-biphenyl-2-carboxylic acid (4-(4-(3-(3-methyl-[1,2,4]

30 oxadiazol-5-yl)-benzyl)-piperazine-1-yl)-phenyl}-amide ;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-(1H-pyrrol-2-yimethyl)-
piperazin-1-yl)-phenyl]-amide ; - LT
4'-Isopropyl-5-methyl-biphenyl-2-carboxylic  acid [4-(4-(1H-pyrrol-2-ylmethyl)-
piperazin-1-yl)-phenyli]-amide ; |

35 5-Methy!l-4'-trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-(1H-pyrrol-2-
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4'-Trifluoromethyl-biphenyl-2-carboxylic acid {4-[4-(5-fluoro-1H-indol-3-ylmethyl)-
piperazin-1-yl]-phenyl}-amide ;

20 4'-IsopropyI-6-methoxy—bipheny!-2-Carboxylic acid  (4-(4-(3-(3-methyl-[1,2,4]
oxadiazol-5-yl)-benzyl)-piperazine-1-yl)-phenyl)-amide ;

4 -Trifluoromethyl-biphenyl-2-carboxylic  acid (4-{4-[3-(5-trifluoromethyl-
[1,2,4]oxadiazol-3-yl)-benzyl]-piperazin-1-yl}-phenyl)-amide ;
(4-{4-{(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino}-phenyl}-piperazin-1-yl)-

25 acetic acid ;
4'-trifluoromethyi-biphenyl-2-carboxylic acid [4-(4-{[(biphenyl-3-yImethyl)-
carbamoyl}-methyl}-piperazin-1-yl)-phenyl]-amide ;
3-(4-{4-{(4'-Trifluoromethyl-biphenyl-2-carbonyl)-amino]-phenyl}-piperazin-1-
yimethyl)-benzoic acid ;

30 4'-Trifluoromethyi-biphenyl-2-carboxylic acid (4-{4-[3-(2,2,2-trifluoro-
ethylcarbamoyl)-benzyl}-piperazin-1-yl}-phenyl)-amide; ]
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano- benzoyl) glperazm-

1-yl]-phenyi}-amide ;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-acetyl-piperazin-1-y!)-phenyl]-
35 amide ;
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piperazin-1-yl}-phenyl]-amide ;
4'-|sopropyl-5-methyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-

15 piperazin-1-yi]-phenyl}-amide ;
4'-Isopropyl-8-methoxy-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-
piperazin-1-yi]-phenyl}-amide ;
4'-Isopropyl-8-methyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-
piperazin-1-yl]-phenyll-amide ;

20 8-Methyl-4'-trifluoromethyl-biphenyl-2-carboxylic acid [4-[4-(3-cyano-benzyl)-
piperazin-1-yl]-phenyl(}-amide ;
4'-Isopropyl-5-methyl-biphenyl-2-carboxylic acid (4-{3-(3-methyl-

[1,2,4]oxadiazol-5-yl)-benzyl]-piperazin-1-yl}-phenyl)-amide ;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-carbamoylmethyl-

25 piperazin-1-yl)-phenyl]-amide ;
4'-Isopropyl-8-methoxy-biphenyl-2-carboxylic acid [4-(4-carbamoylmethyl-
piperazin-1-yl)-phenyl]-amide ;
4'-Isopropyl-6-methyl-biphenyl-2-carboxylic acid  [4-(4-carbamoyimethyl-
piperazin-1-yl)-phenyl}-amide ;

30 4’-Isopropyl-6-methyl-biphenyl-2-carboxylic acid (4-(4-(3-(3-methyl-[1,2,4)
oxadiazol-5-yl)-benzyl)-piperazine-1-yl)-phenyl)-amide ;
4'-Trifluoromethyl-biphenyl-2-carboxylic acid [4-(4-(1H-pyrrol-2-ylmethyl)-
piperazin-1-yl)-phenyll-amide ;
4'-|sopropyl-5-methyl-biphenyl-2-carboxylic acid [4-(4-(1H-pyrrol-2-yimethyl)-

35 piperazin-1-yl)-phenyl]-amide ;
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L may additionally represent a hydroxy group; or

25 (B) reaction of compounds of formula (lIl) and compounds of formula (Vi)
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al methylene group, or

where X' represents X minus a termin

(togive a different compound of form’_ul_a-—(&)‘ N

(E) reacting @ compound of formula

20 using standard reaction conditions.



