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tolerated, suffer from side-effects mc]udmg potentiation of warfarine, pruritus, fatigue,
* headache, insomnia, painful reversible myopathy and stiffness in large muscle groups,
impotency and impaired renal function, Nicotinic acid is a potent lipid lowering agent
30 resulting in a 15 to 40% decrease in LDL cholesterol (and even 45 to 60% when
combined with a bile acid sequestrant resin) but with a high incidence of troublesome
| side-effects related to the drug’s associated vasodilatory action, such as headache,
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“The two isoforms of apolipoprotein (apo) B, apo B-48 and apo B-100, are important
proteins in human lipoprotein metabolism. Apo B-48, so named because it appears to

25  be about 48% the size of apo B-100 on sodium dodecyl sulfate-polyacrylamide gels, is
synthesized by the intestine in humans. Apo B-48 is necessary for the assembly of ‘
chylomicrons and therefore has an obligatory role in the intestinal absorption of dietary
fats. Apo B-100, which is produced in the liver in humans, is required for the synthesis
and secretion of VLDL. LDL, which contain about 2/3 of the cholesterol in human

30  plasma, are metabolic products of VLDL. Apo B-100 is virtually the only protein
component of LDL. Elevated concentrations of apo B-100 and LDL cholesterol in
plasma are recognized risk factors for developing atherosclerotic coronary artery
disease.

35 A large number of genetic and acquired diseases can result in hyperlipidemia. They can
be classified into primary and secondary hyperlipidemic states. The most common
causes of the secondary hyperlipidemias are diabetes mellitus, alcohol abuse, drigs,
hypothyroidism, chronic renal failure, nephrotic syndrome, cholestasis and bulimia.
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‘The present invention is based on the unexpected discovery that a class of novel
25  biphenylcarboxamide compounds is acting as selective MTP inhibitors, i.e. is able to
. selectively block MTP at the level of the gut wall in mammals, and is therefore a
promising candidate as a medicine, namely for the treatment of hyperlipidemia. The
present invention additionally provides several methods for preparing such
. biphenylcarboxamide compounds, as well as pharmaceutical compositions including
30  such compounds. Furthermore, the invention provides a certain number of novel
-compounds which are useful intermediates for the preparation of the therapeutically
~ active biphenylcarboxamide compounds, as well as methods for preparing such
intermediates. Finally, the invention provides a method of treatment of a condition
selected from atherosclerosis, pancreatitis, obesity, hypercholesterolemia,
35° | hypertriglyceridemia, hyperlipidemia, diabetes and type II diabetes, comprising
administering a therapeutically active biphenylcarboxamide compound to a mammal,
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Cjalkylamino and di(Cy4alkyl)amino; -

" each R2 is independently selected from hydrogen, Ci4alkyl, Ci4alkyloxy, halo, or
triflucromethyl,
R3 is hydrogen or Cy 4alkyl;
15 eachR4is independently selected from Cy4alkyl, Ci4alkyloxy, halo, or trifluoromethyl;
Z is a bivalent radical of formula .
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20 wherein n ié-an integer from 2 to 4;

m and m’ are integers from 1 to 3;
R5 and RS are each independently selected from hydrogen, C; calkyl or
~ X1and X2 are each independently selected from CH, N or an sp? hybridized
25 ' carbon atom and in radical (a-1) at least one of X or X2 isN;



Zl is selected fromCH2, CH2CH2, CH2CH2CH2, CH2CH20O and OCH2CH2; ' Z2 is
CH2 or CH2CH2; A represents a bond, O -6al kanediyl optional | P8FRE20Q%t ed
Wi th onew 020846 oups 5 selected fromaryl, heteroaryl BOTIEP02/03491
C3-6cycl oal kyl ; provided that when the bivalent radical Zis of formula
(a-5) then A represents Cl-6al kanediyl substituted with one or two groups
selected fromaryl, heteroaryl and C3-6cycloalkyl; B represents a radi cal

of fornmula 10 17 (b-lVéEq—té
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A represents a bond, Cy_galkanediyl optionally substituted with one or two groups
5 selected from aryl, heteroaryl and Cy_gcycloatkyl;
provided that when the bivalent radical Z is of formula (a-5) then A represents
C,-galkanediyl substituted with one or two groups selected from aryl, heteroaryl and

Cs.goycloalkyl;
B represents a radical of formula
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wherein 1 is an integer 110 4;
j is an integer 1 to 4;
k is an integer 1 or 2; - ' ' ' £
Y is O or NR® wherein R? is hydrogen, C;_galkyl or C; qalkylaminocarbonyl; |
R7 is hydrogen, Cy_galkyl, Cy_salkenyl, Ca.salkynyl, phenyl, or phenyl
 substituted with Cy_qalkyl, halo, hydroxy or trifluoromethyl; =
R# is C)_galkyl, Cp_galkenyl, Cy_galkynyl, phenyl, or phenyl substituted with
C4alkyl, halo, hydroxy or triflucromethyl; |
R10 and R are each independently hydrogen or C_galkyl;
optionally R7 and R can be taken together to form a bivalent radical of
formula -(CHy)s-, (CHy)s-, (CHp)s-, or -(CHp)g
R12 s a radical of formula
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and optionally in radical (b-1) the C,_galkanediyl moiety can be further
- substituted with phenyl, phenylC) 4alkyl, hydroxyphenylC,_4alkyl,
5 C;4alkyloxycarbonyl, C_salkyloxyCy_salkyl, Cy_alkylthioCy _alkyl,

_phenylC;_salkylthioC, 4alkyl, hydroxyC; 4alkyl, thioC, _salkyl,
Cs_¢cycloalkyl, C3_geycloalkylCy _4alkyl, or a radical of formula

B i s o

N
" ¢@n), H

Unless otherwise stated, as used in the foregoing definitions and hereinafter:

- halo is generic to fluoro, chloro, bromo and iodo;

- Cj_4alkyl defines straight and branched chain satarated hydrocarbon radicals having .
from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, n-butyl,

15 1-methylethyl, 2-methylpropyl, 1,1-dimethylethyl and the like;

- C;.¢2lkyl is meant to include C,.4alkyl (as hereinabove defined) and the higher
homologﬁes thereof having 5 or 6 carbon atoms, such as for instance 2-methylbutyl,
n-pentyl, dimethylpropyl, n-hexyl, 2-methylpentyl, 3-methylpentyl and the like;

- Cy_galkenyl defines straight and branched chain unsaturated hydrocarbon radicals

20 having from 2 fo 6 carbon atoms, such as ethenyl, propenyl, butenyl, pentenyl or
- ) hexenyl; |

- Ca.galkynyl deﬁnes straight and branched cham unsaturated hydrocarbon radicals

having from 2 to 6 carbon atoms, such as ethynyl, propynyl, butynyl, pentynyl or
- hexyny};
25 - Csscycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl;

- polyhaloCy.¢alkyl is defined as polyhalosubstituted C; galkyl, in particular Cy_galkyl -
(as hereinabove defined) substituted with 2 to 13 halogen atoms such as
diﬂuofomethy], trifluoromethyl, trifluoroethyl, octafluoropentyl and the like;

- aryl is defined as mono- and polyaromatic groups such as phenyl optionally

30 substituted with one to three substituents each independently selected from nitro,
azido, cyano, halo, hydroxy, Cy_galkyl, C;_geycloalkyl, Cy_4alkyloxy,
polyhaloC,_galkyl, amino, mono- or di(C;_galkyl)amino;

10
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radi cal of S¢ meﬁﬁy pynimidigy] 3(1'@421}16 ‘1'1511111’5/4 s a
radi cal of fonmﬂomaawﬁmﬂ, WD Bz ﬂs@ﬂu&’é‘r 158&%6 g
albst1 1 Bt ad v "ﬁlﬁf%%ﬁ%ﬁe%%w& Clwﬁn%lﬁ%i ¢ wﬁm”%}' 2 ﬁﬁ% bewﬁe”{ntz 4
Cl4al kyl oxycasthstifited @ithaink by nore/Sibetithént cacﬁind@eﬁddn Isﬂ@&té@ﬁléﬁ'l Ritro,
vl oal kyl Eﬁ*‘@ «,%%%‘%%ﬁr% A oo IR A 10 . o(pnys
Unl ess .ot heerQ mmﬂm-mmh(@lodaﬂgdjangmjefl niti'ons and
Eglr E;Pa%tesr neguémt r a%oggan%ﬁﬁi@%;‘%ﬁfﬁﬁal n samgggmﬁly r oca&g]on Flgdl cal s
avi ng s , ethylamino, prepylamino, isopropylamino,
butylamino, isobutylamino and the like;
- di(Cy_galkyl)amino defines secondary amino radicals having from 1 to 6 carbon
atoms such as, for example, dimethylamino, diethylamino, dipropylamino,
diisopropylamino, N-methyl-N"-ethylamino, N-ethyl-N"-propylamino and the like;
15 - Cj4alkylthio defines a Cy_4alkyl group attached to a sulfur atom, such as
- methyithio, ethylthio, propylthio, isopropylthio, butylthio and the like;
- asused herein, the term "amino acid” is used in its broadest sense to mean the
naturally occurring amino acids of general formula R-CH(COOH)-NHj; (i.e.
glycine, alanine, valine, leucine, isoleucine, methionine, proline, phenylanaline,
20 ‘ tryptophan, serine, threonine, cysteine, tyrosine, asparagirie, glutamine, aspartic
acid, esters of aspartic acid, ghrtamic acid, esters of glutamic acid, lysine, arginine,
and histidine) as well as non-naturally occurring amino acids, including amino acid
analogs. Thus, reference herein to-an amino acid includes, for example, naturally
occurring proteogenic (L)-amino acids, as well as (D)-amino acids, chemically
25.  modified amino acids such as amino acid analogs, naturally occurring non-
©*  proteogenic amino acids such as norleucine, lanthionine or the like, and chemicaily
synthesized compounds having properties known in the art to be characteristic of an
amino can be inicorporated into a protein in a cell through a metabolic pathway.
o Said "amino acids” are linked via their carbonyloxy group to radical R7 and via the
30 nitrogen'atom to the rest of the molecule (i.e R7.-00C-CRH-NH-).

Examples of the bivalent radlcal Z of formula (a-1) wherein one of X1 or X2 represents
an sp2 hybridized carbon atom are :
S
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from1l to 4 carbon atons such as, for exanple, nethyl, ethyl, ﬁrogﬁl
n-butyl, 15 1-nethylethyl, 2-methylpropyl, 1,1-dinmethylethyl @dfPi ke;
- C1- 6alvkglozma4gmant to |ncI ude G . 4al kyI (as herei naboveceafpotredy: and t he
hi gher honol ogues thereof having 5 og 6 carbon atons, such as for instance
2-net hyl butyl, n-pentyl, dimethylpropyl, n-hexyl, 2- nethylpentyl,'

3- net hyl pentyl and the Ilke; - C2-6al kenyl defines strai ght and branched
chai n unsaturated hydrocarbon radicals 20 having from2 .to 6 carbon

at ons, suchExampiehefthe bivpleoiradighl Z bfiformyla (a5 mtesnyl or  hexenyl; -

C2- 6al kynyl defines straight and branched chai n unsat urated hydrocarbon

radicals having fro 0 6 car l}U'rr\at ons, as thy propynyl ,
_butynyl, pentynyl O'I"@W| Beycl cycl opropyl
cycl obutyl, cycl opent W= and cycl xyl; - al oCl 4a is defined as
pol yhal osubstituted Cl.6al kyl, in parti cuI ar d - 6al kyl (as her ei nabove
.defined) s a%cﬁﬁa I t hyl ,
trifl uoasoneu?%‘%/ dﬁ?rﬁﬁl}ﬁ&lofriroet y bl@g%l?'g?‘?ﬁgn? gﬂgﬁﬁ%ﬂﬁ&é dﬂaﬁﬁm yl i s
defined as to gopapriss|the chive noprtpxig acidigdin ag

substi t ut edmw&ﬁpﬁmsbﬁfdrﬁ-ﬂ%&@%bletwmma Harnﬁdaﬂwaﬂ a tasmaefd ed from

C111a1 kyl PR areyaily Phted Bt e 'Oa%sy% no; 08 SEP

2005 WO 024ridpitabe £40/ Eﬁﬁ-ﬁbﬂﬂd%d& cemjmﬁeefmaxgthpllesmdgannmhchmolnm and

ol yhet b t ons
Dol vetdy 7 ripiiBhat a8 A hoURBH. b RifiobrgRi 84, MIUGRE ot BASphi Pio®
pyri di nyl , wrbdsz ﬂﬁ;ls 0T prgani aﬂdsyspch psmr@amnnf;l aoetlm prepangic, hydwmhgn
E”Pﬂ?éﬁ'y]y' K 3 il 6 UdnedioR OB oo @ OhmediE bl L1 Y]
optional ly mélﬂ&?‘?‘? H‘ﬂtbf’ M&"ﬂ E&W@m‘&&% i ndependent |y
sel ected frbenzeidsulonic Q:zmlimne@l]&ﬂim, cyoldntic, dalicliRy-anfidosaticyid, pamoic and

C3. 6cycl.oal *j’)%l glﬁgl kyl oxy, polyhatoCl.. 6al kyl, am no, nmono- or
di (G - % - Cl4al kydam no defines prinary amno radicals having

froml to 6 carbon atons 10 such as, for exanple, nethylam no, ethylam no,
propy! am rioConveselyomid sab fooms cdmhqdoanértm,byitmabmn}lwitﬁ amap;mpriahebdsb ko -

di (C1- 6al ky{pedge asedﬁﬁhnes secondary ami no radicals having from1l to 6
carbon atons suc for exanple, dinet hyl am no, diethylam no,

di pr opyl am no,
The term addition salt as used hereinabove also comprises the solvates which the

compounds of formula (I) as well as the salts thereof, are able to form. Such solvat&e
are for example hydrates, alcoholates and the like.

=i-

The N-oxide forms of the oompounds of formula (I), which may be prepared in art-
25  known manners, are meant to comprise those compounds of formula (I) wherein a
nitrogen atom is oxidized to the N-oxide.

The term "stereochemically isomeric forms" as used hereinbefore defines all the
possible fsomeric forms which the compounds of formula (I) may ppsseés. Unless

30  otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
stex‘eogelﬁc centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration. Unless

35  otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereoisomeric forms, said mixtures containing all diastereomers



di i sopropyl am no, N-nethyl-N -ethylam no, N-ethyl-N propylam no and the
like; 15 - Cl4al kylthio defines a Cl.4alk 4 group attached t ®8SERROQH

atom sucWwoar/osmgd hyl t hi o, ethylthio, propyl thio, isopropypéiigpedidby! thio
and the |like; as used herein, the termp"amno acid" is used In iIts roadest
sense to nmean the naturally occurring am no acids of general fornula
R-CH(COOH)-NH2 (i.e. glycine, alanine, valine, |eucine, isoleucine,

met hi oni ne, proline, phenylanaline, 20 tryptophan, satin, threonine,

cyst ei ne, tandogiantomers pf thediabie majeatiamsimetura Sha sirhe applies th thedhterrbediftes

ana- i st 1 0 peyre s kb EbEE Spf Bt BFIIMAR Mo 11 6 Tl uai ng

am no acid analogs. Thus, reference herein town am no acid includes, for
exanpl e, n&The déins ciscandr triang ape aised grergin ifLaccordanee adihd ChemdcalveAbstiaéts

d h ' id
anal ogss oty RR oty e pdiiien o3 BRHRAAR B urbitioBhR e *°

norl eucine, lanth.ionine or the like, and chem cally synthesized conpounds
havi ng pr op’&dahseluhﬂmowhmhbaéoenﬁgm’mdmoﬁthamﬁtﬁmﬂshf ﬂ)rmﬁlaatm) and6flitRe can be

| ncor por at [ at Sai d
"am no aci ﬁﬂt‘ areaﬁ‘%ﬁd‘g\}ﬂ?wﬂ a%g%ad 65‘%‘8“’?3 &5 gﬁﬁé\}”% vi a

the 30 ni t rstjwhilansing welitknewngeethods suck asforenanpld, X-my diffraCidi. CRH- NH- ) .
Exanpl @8 of the bivalent radical Z of formula (a-1) wherein one of X1 or X2

represents

02/ 081460 Ifé??@gérfo%ﬁgé gdéﬁ@m@%gﬂ%’?hﬂ?e&gﬁﬂeg’gt‘ﬁ% B%@Eﬁa%?ggedf Brnul a

(a-5) are :th wphisou it is 40 bgundecsondatbhtthe pregentddi t i on

salts as nqﬁ{ramqmb@,h % ' tically

active non-toxic a |d ad ltlo(ri\:;%ﬁo: foi m%s%%ﬁiﬂ???@gfg%g%@lﬁ{sﬁg@!forwl a

(1) are_abltEcagent PY$ acceptable acid addition salts

can cohdeni ent | y be obt ai ned by treating the base formw th such

appr opri at eA gedih of Aeresitnig aaxﬁpcamuﬁisomamese doRtpoRdy G¥ fBrmbla €1 GAKkr&inaci ds

such as 10 h drohoallg &Jﬂ %mtgﬁ | oric or hydrobromc acid,

sul furic, mrFe rf)ﬁ ghﬁ 8 ?‘Xmgﬁ ‘aci ds; or organic acids such as,

for exarrpl &) eShmmsﬂnOMhbntﬂoﬂtpﬂuwmﬂqﬂj ¢, lactic, pyruvic, oxalic

(i.e. et harﬁdwllgh d:g?érenl c, succinic (i.e. butanedioic acid), naleic,
taric [ [

fumarlg ITB.|IC tar C|tric, net hanesul foni ¢, et hanesul fonic,
0 “R3 is hydrogen;

d) Riis hydrogen

e) plisl;
) plisl;
g plisl; -
h) Zis abivalent rad1ca1 of formula (a-1) wherein X! and X2 are each nitrogen;
i) Zis abivalent radlcal of formula (a-2) wherem X1 is nitrogen and m and m* are the
mtcger 1;
| i) Zis abivalent radxcal of formula (a-2) wherein X! is mtrogen, m is the mtegcr 2
‘ 'andm Jsthemtegerl -
30 k) Zisabivalent radical of formula (a-3) whereln Xl is nitrogen and m and m’ are the
mteger 1; '

25

1) Zisabivalent radical of formula (a-3) wherein Xt is nitrogen, m is the integer 2
and m’ is the integer 1;
m) Z is the bwalent radical of formula (a-4) wherem m is the integer 2 and m’ is the
35 mnteger 1;
n) Zis the bivalent radical of formula (a-5) wherein Z! and Z2 represent CH,CH,;
o) R3and R6 are each independently hydrogen or methyl,



benzenesul f oni ¢, pt ol uenesul fonic, cyclamc, salicylic,p-aninosalicylic,
panoi ¢ and 15 the like acids. Conversel y said salt forms carPBRER A t ed

" by treat nwoto2xsisb0 an appropriate base into the free basepfg il'he term
addi tion salt as used hereinabbve al sg conprises the sol vat es V\}‘II cA' t he
conpounds of formula (1) as well as the salts thereof, are able to form
Such solvates are for exanple hydrates, al cohol ates and the like. The
N-oxi de forns of the conpounds of formula (1), which naybe prepared in art -

25 known nepindhehivalent ragieal A §0C L eagl SubSKated WRBPOHRSY) C%r

wherern a nityo atomis oxidr %@QBQ Pl-oxrde The erm
"stereochem cff 3’ rer?m ¥¥tei nbef ore defines all the

_possi bl e |s@n@nscarﬁdmaimf\fblimﬂa(ﬁqla).corrpounds of formula (1) nay possess.
Unl ess 30 ot herw se nentioned or i ndi cated, the chenical designation of

compoun d es. the ture ossrble stereo ally isoneric
forns, g ﬁﬁ?ﬂ“ﬂ’r"é?"é’& sz’ﬁpﬂ'&’dfé é?ﬂﬂ%‘ﬁ Oﬁ‘i‘fﬁ 55? s of the
basi ¢ nol edlwdents-admaitmr@redbhﬂsemeih)ﬂmetgmqi substituidevigogieayl; centers may
have the R- or S—conflgur ation; substituents on bivalent cyclic :

(partially) ed.radi cal |ther t he.ci \

t r ans- conf |“§’E$§ cubﬁl%%‘ﬂ’ %tséwg’lpﬁ%‘?‘% ﬂ%en‘fqn&?é'ﬂd%?fs’?oﬂﬂ?léa{) Sthergin &
chenmi cal desa@n&ﬂa%m@aloﬁfqmmc(a-ﬂmteﬁszlhﬁizﬁvepwsmt@fl-lzﬂﬂ 16y AR

st er eoiy orrea/cﬂggﬁj@ , said mxtures containing all diastereoners 08 SEP
2005 02 460 PCT/ EP02/03491 10 and enantioners of the basic

nol ecul ar structure. The sane applies to the internedi ates as described
her ei n, useXetiapotheepaticulangtopp oficnmpwunds dre thusé eorfidundd o farmnba(Towhereind

K it
and refer iﬁﬁw@ﬂg’?ﬁtﬂ?‘g%ﬁﬁ?&hﬂ@@eﬁst.tuent T2 1Pl RO UERT R LT ©

absol ute st configuration of the conpounds of forrrul a (l) and
of thel3j nterrredl ates used in their preparati on nmay easily be .determ ned by
those ski | |Sﬁlla1ﬂytlidii Partitblar W 8 \d@!a%etkége% Q‘i for

nds of Tor

na Sone oM RGN ?ﬁ%%?ufir@cécaagﬁ (eﬁiﬂrfé%l”i % wpﬁw&rﬂm" 0

pol ynor phi andxltandsx%arebé under st ood that the present invention
enconpasses any pol ynor phic forns possessrng propertles useful in the

treat mgyt 9{ ﬁ}ﬁﬁrocc%kdf& plocp not ﬁ% c%':br})%ggﬁ/c?e compound according to this

invention is a process wherem an intermediate phenylene amine having the formula

Bo& (m
(CRy)~NH,

25  wherein B, A, Z and R# are as defined in formula (), is reacted with & biphenyl-
_carboxylic acid or halide having the formula (ITD),

30  wherein R! and R2 are as defined in formula (I) and Q! is selected ﬁ-om'hydroxy and
halo, in at least one reaction-inert solvent and optionally in the presence of a suitable
base, the said process further optionally comprising converting a compound of formula
(D) into an addition salt thereof, and/or preparing stereochemically isomeric forms



A group of interesting conmpounds consists of those conpounds of formula (1) -
wherein one or nore of the following restrictions apply : a)0S8aER 2005

hydr ogen, woaniost¥esy! or trifluoronethyl; b) R2 is hydrogegsr/gfhafosaddd 1S
hydrogen; d) R4 is hydrogen; e) pl ygs 1; f) p2is 1; g) p3is 1; 25 h)
Zis a bivalent radical of fornmula (a-1) V\,herel n X1 and X2 are each
nitrogen; i) Zis a bivalent radical, of fornmula (a-2) wherein X1 is
nitrogen and mand m are the integer 1; j) Zis a bivalent radical of

formula (a- aﬁerwnqnmqnmwdmﬁymwbermnﬁeﬁémwmweﬁh@m Béliirldﬁtbd liche
it ogen anfeokAmyfe GEbY Fd an S vam‘iésﬁt%rffr"éé%héwm?eﬁﬁa%éﬁn
formul a (a &)am)ﬂesrdsnch@eacﬁtla mmmcludemrbbﬁlﬂd:rxgmgaz cﬁxmﬁlﬂdsﬂ:&hlaﬁsl :[shtehe
it eger 2 aaicelbniskotBafiad 3 0' 3l RSP Hn R aiidd ¢

f or mul a § a- &)d funetienahdétivatives théreof Jfcr dkim typ€idl @bifationgprodeduem it iRprefereedeach

USRS it e B R L

group, in plrcayingeut this firstpraeess nclude tertisnirmingssurh et wisthylamingheny!| ; q) B
i's a radi catrigiprépi é&ihéaﬁ&’th@like%ﬁtdﬁ%tﬁnﬁ&‘aﬁ&a%?%ﬂ &ﬁ@@ﬁﬂ@' Prodk& those

conmpounds of%&}or mil a - erein the bivalent radi cal ese ts a

met hyl ene gP s%\@ae?nt}m Y wngs foreahaut 20Coto r?éputpléwf’c&ﬂpsp 80 theof

conpounds apzﬁubllilﬁﬁ@l%ﬁﬁﬁd,nﬁﬁi will thestafien bé e biilsigtempératirs ofitheisuidl ent
radi-cal of f gﬁ‘na (a-5) wherein Z1 and Z2 represent CH2CH2 and X1 is N 10
andX2i sCH. ot her particular group of compounds are t hose compounds of
formula (I) wherein Z is a bivalent radical of fornula (a-5) wherein Z1
and Z2°r epr AsecindGndédsk farpiepdring a biphenylcarboxamide compound of the inventionisa

process wherein an intermediate having the formula (TV)

15

wherein R1, R2, R3, R4, A and Z are as defined in formula (I) and Q2 is selected from
halo and hydroxy, is reacted with an intermediate (V) of the formula B-H in at least one
20 “reaction-inert solvent and optionally in the presence of at least one suitable coupling
reagent and/or a suitable base, the said process further optionally comprising converting |
a compound of formula (I) into an addition salt thereof, and/or preparing L
stereochemically isomeric forms thereof. In'case Q2 is hydroxy, it may be convenient to
. activate the carboxylic acid of formula (IV) by adding an effective amount of a reaction
25  promoter. Non-limiting examples of such reaction promoters include
carbonyldiimidazole, diimides such as N,N'-dicyclohexylcarbodiimide or 1-(3-
dimethylaminopropyl)-3-ethylcarbo-diimide, and functional derivatives thereof. In case
 a-chirally pure reactant of formula (V) is used, a fast and enantiosrerization-free
reaction of the intermediate of formula (IV) with the said intermediate (V) may be
30  performed in the further presence of an effective amount of a compound such as
hydroxybenzotriazole, benzotriazolyloxytris (dimethylamino)phosphonium
hexafluorophosphate, tetrapyrrolidinophosphonium hexafluorophosphate,
bromotripyrrolidinophosphonium hexafluorophosphate, or a functional derivative
thereof, such as disclosed by D. Hudson, J.Org, Chem. (1988), 53:617.

.;_..\’



CH and X2 is N. 15 Still another particular group of conpounds are those
conpounds of formula (1) wherein Z is a bivalent radical of GGBERRE0SF a-5)

© wherein o @udikg represent CH2CH2 and XI and X2 are N. piSrfpdalgasdy Process

for preparing a bi phenyl carboxam de ggpnpound according to this |nvent|on S
a process wherein an intermedi ate phenyl ene am ne having the fornula I 25
wherein B, A, Z and R4 are as defined in formula (1), is reacted with a

bi phenyl - carboxylic acid or halide having the formula (111), (R) i R2)2
30 wherein RL and R2 are as defined in formula (1) and QL is selected from

hydroxy and thidlpRe cdsﬁ‘fcﬁlgrlrépﬁﬂﬁéa dﬁﬂnﬂ@&ﬁﬁp&e&u&m&a@%ﬂﬁionally in

the presence of. sui tabl e base, he pr oces ther optionally
_conpri si ngl%‘@m}%‘?ﬁarﬂo?ﬁé IBF“'F‘S&‘ (1@ Itycfoﬁ?’tj‘:{ ddition salt

t hereof, and/or preparing stereochemcally isoneric forms 08 SEP 2005 WD
02/ 081460 PCT/ EP02/ 03491 12 thereof. In Ql I's hydroxy, it may be

_convenient to activate the b|p ]pylcarbox |I(',—(&d;}ld of forrmula (111) by

addi ng an effective anount reactiog p
of such reaction pronoters |i ncjude car bgnyl
N, N - di cycl ohexyl carbodi i m d€ oMNCHy),«
1- ( 3-di net hyl am nopropyl ) - 3-et hyl car bg#li i : (Pé)pand functional derivatives
thereofd For this type of acylation procedife, it is preferred to use a

pol ar aprotic solvent such as, for instance, nethylene chloride. Suitable

bases f or wimreiy RAgRYHR3, atvd R4 ﬁnerasﬂeﬁmmﬂsfmmma:ﬂ)ldﬁ Qid sebacteddrombalosuch as

Car vt na 0RO SNEPRLRR R AR e Lpbilis FUMATIR SRR BIVIET L0,

ter. Non-limting exanples
\ii m dazol(¢r), di i m des such as

j@gtto abothe forowa W&endi ng on the 10 particul ar sol vent used, and will

ol@en be. the boiling tenperature of the said solvent. A second"
process for preparing a biphenyl boxam de corrpound of the inventionis a
process wherein an intermnedi atelgi%pg-—t}he f la (1V) 15 wherein Rl, R2,
R3, R4, A and Z are as defined i rmula (1 Nd Q2 is selected from halo
and hydroxy, is reacted with an internediate (V) of the formula B-H in at
| east one wherein B, A and Z are as defined in formula (I), in at least one reaction-inert solvent

and optionally in the presence of at least one transition metal coupling reagent and/or at

15  least one suitable ligand, the said process further optionally comprising converting a
compound of formula (f) into an addition salt thereof, and/or preparing
stereochemically isomeric forms thereof. This type of reaction being known in the art as
the Buchwaldt reaction, reference to the applicable metal coupling reagents and/or

: suitable ligands, e.g. palladium compounds such as palladium tetra(triphenyl-

20  phosphine), uis(dl'Benzylidene-acetone dipalladium, 2,2’-bis(diphenylphosphino)-1,1°-
binaphtyl (BINAP) and the like, may be found for instance in Tetrahedron Letters,
(1996), 37(40), 7181-7184 and J.Am.Chem.Soc., (1996), 118:7216. If Q3is B(OH),, an
alkylboronate or a cyclic analogue thereof, then cupric acetate should be used as the

coupling reagent, according to Tetrahedron Letters, (1998), 39:2933-6.
25 -

The compounds of formula ([) can conveniently be prepared using solid phase synthesis
techniques as depicted in Scheme 1 below. In geﬁeral, solid phase synthesis involves
reacting an intenmediate in a synthesis with a polymer support. This polymer supported

- intermediate can then be carried on through a number of synthetic steps. After each

30  step, impurities are removed by filtering the resin and washing it numerous times with

various solvents. At each step the resin can be split up to react with various
intermediates in the next step thus allowing for the synthesis of a'large number of
compounds. After the last step in the procedure the resin is treated with a reagent or
process to cleave the resin from the sample. More detailed explanation of the



20 reaction-inert solvent and optionally in the presence of at |east one s
suitabl e coupling reagent and/or a suitable base, the said pioSeR200%irt her
optional | \woaRMBide! Ng converting a conmpound of formula (1)~{Rbf/@%:
addition salt thereof, and/or preparigpg stereochemcally Isoneric ?orms
thereof. In case Q2 is hydroxy, it may be convenient to activate the
carboxylic acid of formula (1V) by adding an effective anount of a reaction
25 pronoter. Non-limting exanples of such reaction pronoters include

car bonyl di i teckrigessasediin selid pbasewhbmistry kg diiscriodddin doryexampbotiTheni de or 1- (3-

di met hyl am Si¥orial BidSk’ D0a Gl 410 ' ’ ' R

t her eof . Inegigge_ a c |d?%%ﬁg%l?’eArgdggg%‘gM% %ﬁﬁg@?@ sﬁ?@%@@o@%f ast
and enant i oftdteptide Synthesislandbegk (Wevebisichern A G, Iwitzesland) koth incomomted: (1 V)
with the sah&dhrw%mg@_te (V) maybe 30 perfornmed in the further presence
of an efsf ective amount of a conpound such as hydroxybenzot iazole,
benzotri azolg t,ri s (di net hyl am no) phosphoni um hexaf | uor ophosphat e,
tetrapyrrol L-g%%&g‘sphoni um hexaf | uor ophosphat e,

bronotri pyrrolidi nophosphoni u af | uor ophosphat e, or a functignal

derivative thereof, such as dis iy D. Hudson, J.Org.Chem 988),.

53:617. 08 SEP 2005 2 WD 02/ 08146 / EP02/ 03491 13 A third proc or

prepari ng a bi phengl car boxam de und according to §hi i nv is a

process wher ei n ‘apli ni@jgregixt CRavi oo, f or mul a (V4 eielp R, R,

R3, and R4 are ained |—ﬁ-—f—e-|=-ﬁcu-l-a—(-é)—a-nel—-g3 is sk rom hal o,

B(OH) 2, al kyl hor8pal nd | I t her eg ed with a

reactant havi(@ the f&rnul W 383};%?“12 whe R n B, AYand Z are as

defined in formula (1), in at OB Ceact i on-i nert sol vent . and :
“optionally i Rp " R nce of at |east one transition netal coupting - =~ T~

reagent and/ 21 st one suitable ligand, the said ss further

optional ly conprising converting a conpound of formula (I) 1nto an
addition salt thereof, and/or preparing stereochemcally isomeric forns
t hereof This type of reaction being known in the art as the Buchwal dt

reaction, reference to e, applicable tal ing reggsnts and/ or
suitable ligands, e.g.§p h (IM conpoun h as pall R Y.L
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2, 2' - bi s(di phenyl phogphilno) -1, 1' Ci |
- § (-3)
! C 0 _(Rl)Pz
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bi naphtyl (BINAP) and the like, may be found for instance in Téél@h&%
Letters, (1996), 37(40), 7181-7184 and JAm Chem Soc., (1996)08 &2

@B is B(wig)®Rwosewo al kyl boronate or a cyclic anal ogue therlﬁl')‘ffEPﬂtmé‘#?lcuprl c
acetate should be used as the couplIhg reagent, according to Tetrahedron
Letters, (1998), 39:2933-6. 25 The conpounds of forrmula (I) can

conveni ently be prepared using solid phase synthesis techniques as
depicted in Schene 1 below. In general,, solid phase synthesis involves
reacting an internediate in a synthe3|§w|th ap “)(,msr SURFORL . ThIS

pol ymer supported intermediate can ®R&nN™ ed on thgoug (&),;nunber of
synthetic steps. After each 30 step, |rrpur|ti S re rengvety Dy filtering

~the resin and Shl n Jf;t nuper ous :Pées Wi th , At each
step the resi nl PIPICURHEOPP Féhct wi t h var.kous e magdi ates in the
next step thus all ow ﬁg for the synthesis of a | afge R bbrrpounds

th a reagent or
tal | ed expl anation of

_After the Iast2)stepBr€-WTiCbr@Kbdure the resin i
process to cl npl e. Mor
the 08 SEP 2005 WO DEESYIMID 14 5 C )P] OZz)- , DVAP, CH2C12 room
tenperature resin (1) 10 PG PG Z-H (VI11) N1/ EP02/ 03491 techni ques used
in solid phase chem stry are described in for exangsi (Vyhe - Conbi natori al
| ndex" (B.Bunin, Academi c Press) and Novabi ochem s 1999 Catal ogue &

Pepti de Synt heS| s Handbook (Novabl(pchem AG Switzerland) both incorporated
herein by reference.

TFA/TIS/CH;Cl,

) . —

5 The abreviations used in Scheme 1 are explained iri the Experimental Part. The
substituents R1, R2, R3, R4, A, B, and Z are as defined for compounds of formula (J).
. PG represents a protecting group such as, e.g. +-butoxycarbonyl, C;_galkyloxycarbonyl,
phenylmethyloxycarbonyl, Fmoc and the like.

10  The compounds of formula (I) as prepared in the hereinabove described processes may
be synthesized in the form of racemic mixtures of enantiomers which can be separated
ﬁ'om'one another following art-known resolution procedures. The racemic compounds

‘ of formula () may be converted into the corresponding diastereomeric salt forms by
£ reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequently
— )= 15 separated, for éxample, by selective or fractional crystallization and the enantiomers are
liberated therefrom by alkali. An alternative manner of separating the enantiomeric
. forms of the compounds of formula () invoives liquid chromatography using a chiral
stationary phase. Said pure stereochemically isomeric forms may also be derived from
the corresponding pure stereochemically isomeric forms of the appropriate starting
20  materials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound will be synthesized by stereospecific methods
of preparatibn. These methods will advantageously employ enantiomerically pure
 starting materials.

~—---25  The biphenylcarboxamide compounds of formula (I}, the N-oxide forms, the
' pharmaceutically acceptable salts and stereoisomeric forms thereof possess favourable
apolipoprotein B inhibiting activity and concomitant lipid lowering activity. Therefore



Scheme 1 : CHO H2T1 " , Ti (G Pr)4 NaB(OCOCH3)3H, CH2Cl 2 room tenperature
NOVABI OCHEM 01- 64-0261 Pd2dba3, BINAP NaOEt, NWP At (iii-a)08SBB288% 2005
WO 02/ 081WED0¥08T46EP02/ 03491 15 1) renoval of prot ecting gregew/EBG203Ad1 +
B-C-A-LG (I X) DIPEA, NW resin (V) TFASTIS/ CH2C12 (1) 5 The abreviations
used in Schenme 1 are explained in the Experinmental Part. The substituents
Rl, R2, R3, R4, A B, and Z are as defined for conpounds of fornula (1).

PG represents a protecting group such as, e.g. t-butoxycarbonyl,
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| i berated therefromby alkali. An alternative nmanner of separating the

et ey aTh EReMgRlobih SvRa: R balen bt - oty bt ssochied
st er eochenr withlihoredsedplasing charentatiohy oflwodaRi éhbb sf L)'d8€ very low
B e e R N
st er eospeci disease Melbgssalﬂxshgi WLDL & segreteid iydhe liver and contains apohpoprotem B
(apo-B); these particles undergo degradation in the circulation to LDL, which transports /
* about 60 o 70% of the total serum cholesterol. Apo-B is also the principal protein j
component of LDL. Increased LDL-cholesterol in serum, due to oversynthesis or
15 . decreased metabolism, is causally related to atherosclerosis. In contrast, high density -
‘lipoproteins (HDL) which contiin apolipoprotein A1, have a protective effect and.are
. inversely correlated with risk of coronary heart disease. The HDL/LDL ratio is thus a
convenient method of assessing the atherogenic potential of an indivi_dua]’s plasma
lipid profile.

20 . :
The principal mechanism of action of the compounds of formula (I) appears to involve
inhibition of MTP (microsomial triglyceride transfer protein) activity in hepatocyies
and intestinal epithelial cells, resulting in decreased VLDL and chylomiéron
- production, respectively. This is a novel and innovative approach to hyperlipidemia;
. 25 . and is expected to lower LDL-cholesterol and triglycerides through reduced hepat:lc | £
production of VLDL and intestinal production of chylomicrons. “

A large number of genetic and acquired diseases can result in hyperlipidemia. They can
| - beclassified into primary and secondary hyperlipidemic states. The most common |
30  causes of the secondary hyperlipidemias are diabetes mellitus, alcohol abuse, dfugs,

hypothyroidism, chronic renal failure, nephrotic syndrome, cholestasis and bulimia.

Primary hyperlipidemias are common hypercholesterolaemia, familial combined

hyperlipidaemia, familial hypercholesterolaemia, remnant hyperlipidaemia, chylo-

micronaemia syndrome, familial hypertriglyceridaemia. The present compouﬁds may
35  also be used to prevent or treat patients suffering from obesitas or from atherosclerosis,
especially coronary atherosclerosis and more in general disorders which are related to
atherosclerosis, such as ischaexnic heart disease, peripheral vascular disease, cerebral
vascular disease. The present compounds may cause regression of atherosclerosis and
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triglycerides through reduced hepatic production of VLDL and intestinal
pr oducton Infordénjd preparechs phamiaceugicaluontpositions efdhisdinenting, ansffgotiveed
di seases .Capn gk uf {he pArtbUBE cbinBbaR{TiPbast DFYadEdh salt form, as the active

' mgredwnt is combined in intimate admixture with at least one pharmacentically

acccptable carrier, which carrier may take a wide variety of forms depending on the

- form of preparatlon desired for administration. These pharmaceutical compositions are

- 25 desirably in unitary dosage form suitable, preferably, for oral administration, recta
e admmsh-ahon, percutaneous administration or parenteral injection. -

For examp]e in preparing the compositions in oral dosage form, any of the usual liquid
- . pharmiaceutical carriers may be employed, such as for instance water, glycols, oils,

30 aicohols and the like in the case of oral liquid preparations such as suspensions, syrups,
elixirs and solutions; or solid pharmaceutical carriers such as starches, sugars, kaolin,
lubricants, binders, disintegrating agents and the like in the case of powders, pills,

" capsules and tablets. Because of their easy administration, tablets and capsules
. represent the most advantageous oral dosége unit form, in which case solid

35 pharmaceutical carriers are obviously employed. For parenteral injection compositions,

the pharmaceutical carrier will mainly comprise stetile water, although other
' ingredients may be included in order to improve solubility of the active ingredient.
'Injectable solutions may be prepared for instance by using a pharmaceutical carrier
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of a bi phe%l car boglﬁm.ge (ic? ound T Vi n% ?ﬁe wﬁgﬁ%ﬁ’sﬁ%&ﬁ% order to
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active ingr Qﬁﬂlgile LE W at, | east . one
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These phar ma¢epsdntatk, taBlespeshful 4 tBé ke, and segregated multiples thereof. '

For oral administration, the pharmaceutical compositions of the present invention may
. take the form of solid dose forms, for example, tablets (both swallowable and chewable
25  forms), capsules or gelcaps, prepared by conventional means with phmnaceutically £
acceptable excipients and carriers such as binding agents (e.g. pregelatinised maize :
starch, polyvinylpyrrolidone, hydroxypropylmethylcelhulose and the like), fillers (e.g.
‘lactose, microcrystalline celtulose, calcium phosphate and the like), lubricants (e.g.
~ magnesium stearate, talc, silica and the like), disintegrating agents (e.g. potato starch,
30  sodium starch glycollate and the like), wetting agents (e.g. sodinm laurylsulphate) and
the like. Such tablets may also be coated by methods well known in the art, ‘ '

Liquid preparations for oral administration may take the form of e.g. solutions, syrups
* or suspensions, or they may be formulated as a dry product for admixture with water
35  and/or another suitable liquid carrier before use. Such liquid preparations may be
prepared by conventional means, optionally with other pharmaceutically acceptable
additives such as suspending agents (e.g. sorbitol syrup, methyleeltulose, '
hydroxypropylmethylcellulose or hydrogenated edible fats), emulsifying agents (e.g.
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herei n ref einghe bvpﬂyﬂge@ﬂqulaﬁpstﬂewfﬁrﬂbwmiﬁ% Brssuehsas et sPiF¥ages,
each uppt ¢ e &ﬁﬂi&ﬁﬁnoﬂf fawd Aeourh@asdiervergal cul at ed
i ﬂQﬂgbﬁgﬁW%&& r o jeslic erg

bhar hmoet | B regalir 18 he g SRgs POioH: SECHSE PR EP BT PP s
(i ncluding ﬂswwsdme wﬁaﬁxﬁéd 212h tas Dlarirre) choaqcm,ndmt Cobl, Fantagyoawddhe bikeket s,
wafers, inj Eaéhaﬁalw%u? t%laiﬂae %re%en? in ﬁl‘é?ﬂiﬁf&)ﬁ%&hm in a concentration ranging from
about 0.05% to 1% (weight/volume). Combinations of said strong flavours are
25  advantageously used. Pfefetably a flavour is used that does not undergo any change or
} loss of taste and/or color under the circumstances of the formulation,

The biphmylcarboxanﬁdé compounds of this invention may be formulated for
parenteral administration by injection, conveniently intravenous, intra-muscular or

30  subcutaneous injection, for example by bolus injection or continuous intravenous
infusion. Formulations for injection may be presented in unit dosage form, e.g. in
ampoules or multi-dose containers, including an added preservative. They may take
such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and may
contain formulating agents such as isotonizing, suspending, stabilizing and/or

35  dispersing agents. Alternatively, the active ingredient may be present in powder form
for mixing withla suitable vehicle, e.g. sterile pyrogen-free water, before use,
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0 0 '
oamaoout iR ARR of Rl B B dogrie iy Al REHPBORRIGH can mask
the bitter catalyzed leth@elwmr}ﬂdG-CoA reductase. Such inhibition may be determined

) rcadlly by one skilled in the art according to standard assays, i.e, Methods of
| Enzymology (1981) 71:455-509. Exemplary compounds are described e, g in
25‘ U.S.Patent N0.4,231,938 (including lovastatin), U.S.Patent No. 4,444,784 (including £
simvastatin), U.S.Patent No. 4,739,073 (including fluvastatin), U.S.Patent No. |
4,346,227 (including pravastatin), EP-A-491,226 (including nvastatm) and U.S.Patent
No. 4,647,576 (including atorvastatin),

30 Any HMG-CoA synthase inhibitor may be used as the second compound in the .
~ combination therapy aspect of this invention. The term "HMG-CoA synthase inhibitor"
as used herein, unless otherwise stated, refers to a compound which inhibits.the .
- biosynthesis of hydroxymethylghitaryl-coenzyme A from acetyl-coenzyme A and
. acetoacetyl-coenzyme A, catalyzed by the enzyme HMG-CoA synthase. Such mhibmon
35  may be determined readily by one skilled in the art according to standard assays, . e
~ Methods of Enzymology (1985) 110:19-26. Exemplary compounds are described e.g in
_ U.S.Pafent No. 5,120,729 relating to beta-lactam derivatives, U.S.Patent No. 5,064,856
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cherry, raspberry, 20 black currant or strawberry flavour. A QRESf 8893 on.
of two fwRy@imssssdny yield very good results. In the hi ghPODERE3491

formul ati ons, stronger pharmaceuticalzty acceptable flavours naybe required
such as Caranel Chocolate, Mnt Cool, Fantasy and the |like. Each flavour
maybe present in the final conposition in a concentration ranging from
~about 0.05%to 1% (wei ght/vol ume). Conbi nations of said strong flavours are
25 advant agelatired ty spise-dactorederivatbiey and Ul SiDatent No; 4843271 pelatiglooxgte ynder go
any changeﬁgr %n s of taste and/or color under the circumstances of the
formul at i oo RAE B phenyl car boxam de conpounds of this invention may be
Jfornulated for parenteral administration by injection, conveniently

i nt r avenouAny HVM(RCoA seductase geneXxpeession inhibitay ayrtjedsed @ﬁfhﬁﬁ%onéxarrpl e by

nj oction epRuglinBeidaibiRiion By Ebf S Ehidh. TheiRoRk e o

in
“nul ti- dose}BdGEGmhmﬁaﬁmMQn mhlm%ﬂlabbl@ &‘93@'%1’“%8?&?@&70{ ake such
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i nvent i on nnetaladlisehdving the abovatmentioned metivities. Swh:r@snﬂwmax be Hetgemined
supposi t or 'rg%dggg,gf ; ucﬁhh&{h 8 alt3Soordlinig to to SaREAY aésajas 1.6.0V¥868s snal

stippository as cocoa_ butt and/ or ot erid The
" bi @henyl carﬂmmnim(b%ﬁbém%l%ﬁxﬁﬁpmw Frg?"%%&ﬁg‘gdnﬁlsf nction

wi th ot her yaha iR UB9tahe &1 MEREE, Pro %ﬂlppké’st (1995 )82:38Ve4XBar maceut i cal
conpositions of the present invention may further corrprl se at | east one

addi ti onal I|p|dlower|ngaen | eadi t o, a Iedc ation
| i pi d- | owerdnxCERR infpbitor g%‘sadaﬂ Walmq%f’mddmltﬁ Batédle F’t&ﬁgy be,

f or instan%peoaokaﬁwﬁivdmg mwmv'ommmmbneedsﬁmdhmmmnagmm of

hyper | i pi daefi d
Gorvat Dve Shed s e odpfipduhich SubiofnS EAERLEAcr Waietr pebtciy (CETPAC
the invent .memateasmspbﬂ@famua thlgsterylgstmaamgln@né&%ﬁ?@é@%; 9 ot her

chol esagw'%esc%ﬁ@%@%&&ea&cﬁam BGha5S Paht KBSRS I2,548) i nhi bi tor s,

NG CoA 1 oclburier. (99 SRR OV bk biopre Bt crem 1RSI R B0 acy

i nhi bitors, squalene synthetase inhibitors and the like. =
Any ACAT inhibitor may be used as the second compound in the combination therapy

aspect of this invention. The term "ACAT inhibitor" as used herein, unless otherwise
25  stated, refers to-a compound which inhibits the intracellular esterification of dietary
~ ) " - cholesterol by the enzyme acyl CoA:cholesterol acyltransferase. Such inhibition may be
determined readily by one skilled in the art according to standard assays, i.e. the method
of Heider et al., Journal of Lipid Research (1983) 24:1127. Exemplary compounds are
described e.g. in U.S.Patent No. 5,510,379, in WO 96/26948 and WO 96/10559.

30
Any squalene synthetase inhibitor may be used as the second compound in the

combination therapy aspect of this invention. The term "squalene synthetase inhibitor“
as used herein, unless otherwise stated, refers to a compound which inhibits the
condensation of two molecules of farnesylpyrophosphate to form squalene, catalyzed by
35  the enzyme squalene synthetase. Such inhibition may be determined readily by one
_skilled in the art according to standard methods, i.e. Methods of Enzymology (1985) . .
110:359-373. Exemplary compounds are described e.g. in EP-0,567,026, in
EP-0,645,378 and in EP-0,645,377.



Any HMG CoA reductase inhibitor may be used as the second co&ound In_the
conbi nation therapy aspect of this invention. The term "HVG &SERERI ase

i nhi bi t or WOX/088460sed herein, unless otherw se stated, refpesEp@isoPOUNd
whi ch inhibits the biot ransf or mat i on2df hydr oxynet hyI gl utaryl -coenzyne A
to nevalonic acid as catalyzed by the enzyne HVG CoA reductase. Such

I nhibition may be determned readily by one skilled in the art according
to standard assays, i. e. Methods of Enzynology (1981) 71:455-509.

Exenpl ary conpounds are described e.g. in 25 U. S Patent No. 4, 231, 938

(i ncl udi ng Msxfahlh)l thwatﬁantexﬁhypwhpxdammwﬂ%snydamﬂﬂm si mvastatin),
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acet oacet yl nzyne tal yzed zyme HMs CoA synt bas Such

i nhi bition %éfcﬁﬁ d lﬁé}i‘%&’ﬁ’i"r% PTeys“B Qshvatappropaateiintervals thioughaittor di ng
to standar dthadam&md sutedose&:hiapbdﬁ)rmiﬂaﬁ&a@ﬂﬂm@éa LR, forldkakPle’bach Exenpl ary
conmpoungs S 5.1 r Iatlngto

bet a- | ggt a?néo erl vgt ives ‘?ﬁﬂg %fo #tou‘\g?&%'go@g %ﬁ‘(’h’iﬂb&?ﬁfﬁ Lip ahguispp
2005 PCT/ E2¥ang3fdhe netiveringredient pepimivdomge doren.der i vat i ves and

U. S. PatentNo 4, 847 271 relating to oxetane conpounds. Any HMG CoA

_reductase S a d 5 conmpound in
t he conbi nat | on t er éy£Hahsf|cr)‘gHgie’“t‘)('g't 'S n@é’%taeegﬁnd%mgﬁeepﬂﬁ@ﬂ?rs maybe

HMG- CoA r edtipkenylcarhoxaimidagommeunchof ibrmnlasﬂ)tmtbd:mculhlecmdmondjeum i on of
DNA or 15t r afésed, tHe/sel t g for
HVG- oA 1 edu%g% cY Y i L oudioh i Kepled O‘Pégﬁéi"%@ﬂ pid 2B gl
trancripti oft PP{ﬁE?%BBﬂ“&ﬂPE&PFWGHﬂSM othgrmegigation (inchiding the gbove-
corrpﬁundﬁ lhaemwgedll hddmbna&d:pimmmﬂgdgaﬂ)fﬂlblﬁaﬁ&tbmm&alﬁﬁ Jﬁlsl{ménf enz]}/mes
in the cho de_or o, accumnul at on of a
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She ms{ant mventlon ¢ effective daily amount ranges mentioned hereinabove are

therefore only guidelines. :

Experimental] p- art : :

25  Inthe procedures described hereinafter the following abbreviations were used: "ACN"
stands for acetonitrile; "THF" stands for tetrahydrofuran; "DCM?" stands for ‘
dichloromethane; "DIPE" stands for diisopropylether; "DMF" means N, N-dimethyl-
formamide; "PyBOP" means a complex of ('I‘-4)-hexaﬂuorophosphate(1‘) (1-hydroxy-

| 1H-benzotriazolato-O)tri-1 -pyn-ohdlnyl-phosphorus(1+), and "DIPEA" means
30  diisopropylethylamine.

Of some compounds of formula (J) the absolute stereochemical configuration was not

experimentally determined. In those cases the stereochemically isomeric form which

was first isolated is designated as “A” and the second as “B”, without further reference
35  to the actual stereochemical configuration.

‘Ip



No. 5,041,432 and E.|.Mercer, Prog.Lip. Res. (1993) 32:357-416. 15 Any CETP
i nhi bitor may be used as the second compound in the conbi natiGhSEREPEHY
aspect owd én@gideoventi on. The term "CETP inhibitor" as usethi/beresssl unl ess
otherwi se stated, refers to a conpoend which inhibits the chol esteryl

ester transfer protein (CETP) nediated transport of various chol esteryl
esters and tiiglycerides fromHDL to LDL and 20" VLDL. Exenplary conpounds
are described e.g. in U S Patent No. 5,512,548, in J.Antibiot. (1996)

49( 8) : 815- @ ByvathesiBofithe intddaediitesn Lett. (1996) 6:1951-1954. Any ACAT

I nhi bitor ﬁ%@ﬁﬁe‘ﬁd as the second corrpound I n the conbination therapy
aspect of ntion. The term " ACAT inhibitor" as used_herein, unless

_otherw se 25 Astnixtuzel of 4-84-Ephenylmethyphrpipenazinyhi-benzenamine (&3 o) ané r acel | ul ar
esterifi. %étﬂglaﬁsgl Qﬂ%{sgﬁai%m%ehf 590@&1)% $RRAM LR t theAorhol est er ol

| f ned b killed
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farr:aﬁy![myr opitto DR Fund mdﬁnwnmmlé%eadéagdﬂz?@f@ﬂ%ﬁglﬂmﬂm:g Equgl ene
synt het ase. r in
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the art ac thods of Enzynol ogy (1985).
119: 359- 373mp-E88Fpk ary conpounds are descrl bed e.g. in EP-0,567,026, in

- EP-0,645,3 ﬁ@ﬂﬁkﬂn@oﬁﬁﬂ&m%ﬁt@(ﬂ)(OQBrﬁEBnZﬁ&Eaﬂ&XWIﬁEMBGTHQBOEEﬂ)Z/ 03491

22 .Those of: "ski the tr.e er termne
the ther ap‘@?f‘tgyé%ﬂgﬁ? %{] E@B%ﬂfﬂmﬁg’é%%m’caﬂoxam% "‘¢onmpound of
thi s i ngentiptake of hypdrogdne(1tequivaient)thecatalystwas felteredoffiand thedfiiliraterwagener al i t
I s cont enpl f Préet L om about
0. 001 ng/ kgw;ﬁh geéd]}%}%%{cfﬁ%v%%# mrlgt%?z‘?%‘r&g;ﬂledgﬁafga about

0.01 myl kg woh@dmw@es%mrghsﬁ“@a alkaliged gyith BpaC Qh@ldpmm%f treated.
It may be apoMOAhE Bigﬁnic%ﬁ WalisépaRited, Beicd, Hﬁfe@&ﬂﬂdﬁhﬁbdﬂ?cnt@faﬁ%ﬂipdﬁtediose in

day. Seid ST RBOVRLBEHED I Lk crpedteamre AaEaled orthed g HoaR . cach
20. N4-(1 -pxperazmyl)phcnyl]-tl' (mﬂuoromethyl)—[l 1 -b1phcnyl]-2-carboxam1de
(intermediate 2).
¢) A mixture of intermediate (2) (0. 007 mol) and Na,CO;5 (0.007 mol) in DMF (50 ml)
was stirred. Methyl 2—bromo-2-phenylacetate (0.007 mol) was added dropwise. The
_ mixture was stirred for 4 hours. The solvent was evaporated. The residue was dissolved
- ) .25 in DCM. The organic layer was separated, washed, dried, filtered and the solvent was
' ' evapofated. The residue was triturated in 2-propanol. The precipitate was filtered off
" and d.ﬁed, yielding 3.34 g of methyl o-phenyl-4-[4-[[[4'-(trifluoromethyl)[1,1'-
biphenyl}-2-ylJcarbonyl]amino]phenyl}-1-piperazineacetate (intermediate 3).
' d) A mixture of intermediate (3) (0.19 mol) in HCI (36%; 100 mtl) was stirred and
'30  refluxed for 5 hours, then stirred ovemight at room temperature. The preclpxtaxe was
filtered off and triturated under 2-propanol, filtered off and dried, yielding 5 g of
m—phenyl-4-[4~[[[4‘ (trifluoromethyl)[ 1, 1'-b1phenyl]-2-yl]ca1bonyl]armno]phenyl]-1-
plp&ramneacetlc acid monohydrochloride (mtennedlatc 4).

35 Example A2
2) Methyl 2-bromo-2-phenylacetate (0.1 mol) was added dropwise to a mixture of

. Hl—plpaaz;nyl)benzommle (0.1 mol) and Na,CO4 (90.15 mol) in DMF (250 ml),



10 containing fromabout 0.1 ng to about 350 ng, nore particularly from
about 1 to about 200 ng, of the active ingredient per unit &@é@% m
The exact Wfb¥4¥d46dnd frequency of administration depends oRCEEPopessdicul ar
bi phenyl car boxam de conpound of fornul2d (1) used, the particular condition
being 15 treated, the severity of the condition being treated, the age,

wei ght and general physical condition of the particular patient as well as
t he other nedic tlon (tl ncl udi ng the above- nmentioned additi onal
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dally an nti oned herei nabove are her éfore only gUI |nes
Experi nta W t’§ the procedures described hereinafter the foI | ow ng
abbrevi at i ostA\tmxan'esﬁmIerﬁdee (5) (Sl@mdﬁolbﬁxi a afitfuedof héthariol sditfatedwands for
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ster eo em Rcag &G 2sprepenol an b henratimed lovgmight. dheipresipitatewahos e

cases the Sﬁweﬂmﬁummélaﬁg%l?@mtﬂp&ﬁhﬁ&ceﬁ@ &,thFL isolated is
rt

desi gnat ed t he.second, as ou ref erence 35 to
the actual @FBP%‘BS‘%‘%‘P&VU&%@P& 'Eﬁhgn %’é‘y

PCTI EP02/ 0 3termalidte 6By nt hesi s of the internedi at es Exarrpl e Ala A

m xture of 4-[4- (phenyl nmet hyI) - 1- pi perazi nyl ] -benzenam ne (0.3 nol) and

trieth\lll amni ne (O 36 m)_ Z in (1500 m; was stirred at roomtenperature
for 5 eth@nﬁ)r(ﬂojm npol) in THF (2%hml)jand tiethjlemitie (0imb) i de.

g goﬁ?t gDn:ogarwﬁer for. 3,1,ggr S t hen mééﬁ%g %nc%é\?mbtgﬁﬁmtﬁdur(t h%?]ﬁ]vxys é{:le\clim ?}1
a saturat eoa%hﬁé:am% é’NP’é“ﬂlﬁy'E'i‘e %@“&Fﬁ&ﬁ‘a@é@t@ Thed,
filtered anesidhewsspurfied w;emlmphmiamya phyver ﬁﬁudge (é’lﬁ&ntSt irred in DI PE
(800 m). T@ﬁzéfz?@fl&)ﬁ%ﬁ )Vﬁe Il h%ct?ons %efre covﬁeclf'éd nd & solvent was
20  evaporated. The residue was triturated in DIPE. The precipitate was filtered off and
dried, yielding 7.7g of 1-piperazineacetic acid, o-phenyl-4-[4-[{[[4'-
(triflucromethyl)[1,1'-biphenyl]-2-yl]carbonylJamino]methyl]phenyl]-, methyl ester
(intermediate 7). .
_ d) A mixture of intermediate (7) (0.012 mol) in HCI (36%;100 ml) was stirred and .
25  refluxed overnight, then cooled, decanted and the residue was dissolved in methanol. - 'y
' The solvent was evaporated. The residue was triturated under DIPE, filtered off and
dried, yielding 6.2 g of 1-piperazineacetic acid, o-phenyl-4-[4-[[[{4-
(triﬂuoromethyl)[l,1'-biphenyl]-2-yl]carbonyl]amino]mcthyl]phcnyl]- hydrochloride
(1:1) (intermediate 8).

;

30
EXAMPLE A3
a) A mixture of 4'(trifluoromethyl)-[1, 1'-b1phenyl] -2-carboxylic acid (0.09 mol) in
. DCM (500 ml) and DMF (5 ml) was stired. Ethanedioyl dichloride (0.09 mol) was
added dropwise. The mixture was stirred for 1 hour to give mixture (A). A mixture of
35  4{1-(phenylmethyl)-4-piperidinyl}-bensnamine (0.046 mol) in DCM (500 ml) and
triethylamine (20 ml) was stirred on an ice-bath. Mixture (A) was added dropwise. The
mixture was stirred and refluxed ovemight, then cooled and washed with water. The



10 with DIPE and dried in vacuo at 50C, yielding 140.2 ¢
of N-[ 4- [ 4- (phenyl met hyl ) -1 - 08 SEP 2005

" piperazi wbppbmmasd 1-4' - (trifluoronethyl)-[1,1'-bi phenyl] - 2ecarbmisas de
(internediate 1, np. 180C). b) A mxasure of internediate (1) (0.19 nol) in
met hanol (600 m) and THE (600 m) was hydrogenated overnight with
pal | adi um on carbon (10% 3 g) as a catalyst. After 15 uptake of hydrogen
(1 equivalent), the catalyst was filtered off and the filtrate was
evapor at ed. orgisic layer wascsepamted| driad; fiterdd and thicRBlvefitweasevaporpied.2fhe residue

fil d of Na2CO3
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Lemper at ur &0 5"?53%7"%% R A niaht . The solvent uas
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the sdi(venieflaxabfor éthedrs ibes stiread cheenightat rodnk tenapeeatunenTlise pretipiate fiakt er ed
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yleldlng 6. 2 g of a-phenyl—4~{4—[[ 4'-(triflnoromethyl)[ 1,1'-biphenyl] -2-y1]carbonyl]—
amino}phenyl]-1-piperidineacetic acid monohydrochloride (intermediate 12).
£, 25 ExampleAd B |
a) A mixture of 4-[4-(phenylmethyl)-1-piperazinyl]-benzenamine (0.12 mol) in THF
(300 ml) and triethylamine (Sf) ml) was stirred. [1,1'-Biphenyl]j-2-carbonyl chloride
(0.12 mol) was added dropwise. The mixture was stirred overnight. The solvent was
evaporated. The residue was dissolved in DCM. The organic layer was separated,

30  washed, dried, filtered and the solvent was evaporated. The residue was triturated in
DIPE/2-propanol. The precipitate was filtered off and dried, yielding 46.5 g of N-[4-[4-
(phenylmethyl)-1-piperazinyl]phenyl]-[ 1,1"-bipehnylj-2-carboxamide (intermediate 13,

~ mp. 162°C).
b) A mixture of intermediate (13) (0.1 mol) in methanol (500 ml) was hydrogenated for

35 2 hours with palladium on cartbon (10%; 10 g) as a catalyst. After uptake of hydrogen

(1 equivalent), the catalyst was filtered off and the filtrate was evaporated. The residue
was triturated in 2-propanol. The precipitate was filtered off and dried, yielding 29 g of



b) A mxture of internediate (5) (0.079 nol) in a m xture of nethanol

saturated with NH3 (600 mi) was hydrogenated at 14C over ni gHt8 SER RO@&ney

ni ckel (1Wg)024081460 cat al yst. After uptake of hydrogen (2 eporTAERINOIBus), the

catalyst was filtered off and the fiRkérate was evaporated. The residue was

di ssolved in 2-propanol. The m xture was 10 acidified with a m xture

HCl1/ 2- propanol and then stirred overnight. The precipitate was filtered

off and dried, yielding 26.7g of 1-piperaazineacetic acid, 4-[4-

(am nonet hyNy{gHd rpipérazinyl)phenyil-[ 1, Mebiplpgny2-earbonatride Gintermediate 1:43mp.
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added dr opwEsamplepeSni xt ure was stirred overnight. The sol vent was
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(i ntermedi agapératedd Théradidie was cgfstalmearﬁmﬁlms Th‘é)pré&pmavﬁemtefea oficl (36%

i o A e e e R

resi due was(ihtermediatedd, mpdEr8°C).PE, filtered off and dried, yielding 6.2 g

T 1 bi phend) jﬁﬁlﬁ‘ﬁfff%?ﬁ%ﬁﬁ?‘%@?‘?“ bt l RE (4 rﬂ@rﬁ%ﬁ‘@‘*% j

(|nterrred| ar ont intewater and extract twice with DCM. Th

(mﬂu%@%n et Wab sdp %sehL £1t@6d Shd BreQIIvER! Wad N
500 m d d. . E d hl d 0,
édded &%ognm%ﬁ%ﬁwﬁ@@ﬂﬁ Spronandh, Fhe(mecipiale pos BliFed of A e

m xture of afdehéd, y(etdms]ngf@ll)-(&nmbpmmmphén}batmpﬁaimweﬁ&a&% mol ) i n
DCM (500 n1 e‘gé{e&gbﬂé ﬁrgoa? (20 nil) was stirred on an i ce-bath.

M xt ure (A) TS pw s€” The mxture was stirred and refl uxed

over ni ght, erBronydeshledide (& 0hawhesasvddad ma wixtued integgedbte (M)05 WO
02/ 081460 P@é@?@ﬁéﬂ RBEM P10 mi). The mixture was stirred overnight and then the solvent
20  was evaporated. The residue was dissolved in DCM (10 ml). Methanol (10 ml) was
~ added. The mixture was allowed to stand for 4 hours, then poured out into a NaHCO5-
solution and extracted with DCM. The organic layer was separated, dried, filtered and
the solvent was evaporated. The residue was triturated in hexane/DIPE. The precipitate
was filtered off and dried, yielding 0.9 g of (+)-methyl 1-(4-nitrophenyl)-o-phenyl-4-
25  piperidineacetate (intermediate 17, mp. 124°C).
- DA mixture of intermediate (17) (0.0022 mol) in methanol (100 ml) was hydrogenated
Cat 50°C with palladium on carbon (10%; 0.1g) as a catalyst in the presence of a
- thiophene solution (4%; 0.1ml). After uptake of hydrogen (3 equivalents), the catalyst
was filtered off and the filtrate was evaporated. The residue was triturated in hexane.
30  The precipitate was filtered off and dried, yielding 0.7 g ()-methyl 1-(4-aminophenyl)-
o-phenyl-4-piperidineacetate (intermediate 18, mp. 125°C).
€) A mixture of 2-(4-tert-butylphenyl)benzoic acid (0.02 mol) and thionyl chloride
(0.04 mol) and DMF (5 drops) in DCM (50 mi) was stirred and reftuxed for 1 hour. The
solvent was evaporated and DCM (2 x 50 ml) was added and again the solvent was
35  evaporatéd. The residue was dissolved in DCM (50 ml) and added to a solution of
intermediate (18) (0.02 mol) and DIPEA (0.04 mol) in DCM (50 ml). The reaction
mixture was stirred at room temperature for 4 hours. The residue was purified by

-~



organi c | ayer was separated, dried, filtered and the sol vent
evaporated. The residue was purlfled by col umm chromat ograpt%\ga%ﬁ%?ogq lica

" gel (el uapd oz/oddCL2/ CH30OH98/ 2) . The pure fractions wer ep€piebpegdsgsh and t he
sol vent was evaporated. The residue was triturated in DI PE The

precipitate was filtered off and dried, yielding 5.6 g of NN[4-] 1 5
(phenyhnet hyl ) - 4- pi peri di nyl ] phenyl ]-4"-(trifluoronethyl)-[1,1-biphenyl)-2
- carboxam de (internmediate 9, np. 134C). b) A m xture of internediate (9)
(0.025 nol )cohlinfEhrdfagrdp Qveﬂslhda@al (rehﬂhogeHgmlgmon 506/mS)eTheé ght with

| 1 adi Q% Af t ke of d 1
equi val ent )BT m%mm% soﬁiec%ﬁmﬁmat%#mweﬁ%a TGS pr at oo
.10 The residisslwddn Rrpropanal ard DIRERL&Eonvinied fute thediydedoblormacid dattét:dd of f and
“dried, | di 7
Ntl[zel (4y:0|ep l &% ﬁ%t}?fl CFS“P'F ﬁt}toefec‘)irr% ﬁnq(}mldrylfld"}ﬁsagr?fl* 2- car boxam
cide (Bnt qmpmﬂmweﬁ@wdjl[@[[[A'mwm@ﬁemywﬁidf-hmbz-( 10) (0.007 nol)

S e B TR o Pl IndR it G R0T) DRI o

m xt ure was(1sb)i(intesmedisgte W)hours. The sol vent was evaporated. The residue

Wats ht lr it ur afy gcternchibdte [R5 2016097 thélh B £EbmREhtrABIHAI sdtetion/(36 ntl) BEd dioRaneg Of
met hyl a

pheny| - 4- [ A4Ppl)wap stinred andhesfimied fm  hovrs. hepnolrh [Ths Picinitatewas fiferd no | -
phenyl ]lg| - pmzemsﬁemwgammud & Binell amdust of ﬂﬂrppamlaﬂwied,%aeldi)gd Agmgm—g(r) e of
i nternedi at g irred an

refl uxed fo?lpé“ﬁ%ﬁ%gn ?‘%%ﬁollé'[l[ 4{{315{%‘%%‘%?#8& %)w]enperat ure. The

" preci pit at eyliwasbony1jiminogwheoyh-oephenylr hydr emmdé(m%p@rﬂﬂ) The
"'prempltate was filtered off and dried, yielding 6.2 g of 'a

phenyl - [3?;‘ | I 41 w | fI uoromet hyl )[1, 1' - bi phenyl ] - 2-yl ] car bonyl ] -

am no] phen I neaceti c acid monghydrochl-oride (internmediate 12).

25 Exartfl e #.DME)0A rni)maraédqslftow?lnhp@ rEXpphenyigarporylic acid (0.077 mol) in
pi perazi nyl hche @5 nﬁoﬁﬁ cBiérig® @15%31')"5:&@13&@ The nﬂlﬁi'etwas%h‘,éﬂaﬁﬂ ne (50

m) was stlrred - 2-car bon oride s added
drz)pvm se. %ﬂﬁ?é’%é‘%ﬁ&&?@%%ﬂﬁ’ﬁ@ﬁ% JHIF g““e or at ed.
The resi dueDM(m()smt)J Viecresidudehd dissobved ig £10M (1¢0mal) tmcseb&nal(b}i 30

hed, d f il ]
r??tﬁrat e{jljigmﬁ{’% egg& opano@?aﬁﬂgﬁﬁ%g\g%@%ﬁwmt%p} of andwgfi ed,

yi el di 79 46SgutionfANwasadded. The mixture was stirred at room empcrature for 3 hours and
(phenyl met hmbﬁwksﬁsmﬂa%&ylmme@ﬂcha&é vaassb,? mmdomm gi6lvent

ST o e o e BT O ST
car bon ( 10%dcétboq91)mna]phat}é]-g@hmy1\t n:&thympsted(mtcrmeﬂmﬁéen (1 equival ent),
the catal YSh) XRsixbird I)Fﬂl%%]gte% (6083 Lldij A1 (3654; SHFRY AldSfloxahlie T esi due
_ } ‘I 25 (150 ml) was stirred and refluxed overnight. The reaction mixture was cooled and water

(300 ml) was added. The mixture was stirred for 1 hour and filtered. The residue was
dissolved in DCM and MeOH and the solvent was evaporated. The residue was

triturated in DIPE and 2-propanol, yielding 3.5 g of 4-piperidineacetic acid, 1-[4-[({1,1™-
biphenyl]-2-ylcarbonyl)amino]phenyl}-o-phenyl- hydroclxloﬁqc (1:1) (intermediate 22).

30
Example A.7
a) Thiony! chloride (3.6 ml) was added to a clear solution of 4'(trifluoromethyl)-[1,1"-
biphenyl]-2-carboxylic acid (0.025 mol) in DMF (1 ml) and DCM (100 ml}). The
mixture was stirred and refluxed for one hour. The solvent was evaporated. DCM (50
35 ml) was added to the residue, then evaporated. The residue was dissolved in DCM (50
“ml) and the solution was added dropwise to a solution of intermediate (18) (0.025 mol)
in DCM (150 ml) and DIPEA (0.049 mol). The reaction mixture was stirred for 2 hours



was triturated in 2-propanol. The precipitate was filtered off and dried,
yielding 29 g of 08 SEP 2005 WO 02/081460 PCT/ EP02/ 03491 268 SEP 2005

N-[ 4- (1- pwpan@gisey! ) phenyl ]1-[ 1, 1' - bi phenyl ] - 2- car boxam de g¢Pipfimshate 14,
np. 176C). Example A.5 5 a) A m xturg of a-phenyl -4-piperidineacetonitrile
nonohydrochloride (0.05 nol), 1-fluoro-4-nitrobenzene (0.06 nol) and
K2CO8 (0.15 nol) in DVF (200 ml) was stirred at 50C for 4 hours, cooled,
poured out into water and extracted with DCM The organic |ayer was

separ at ed, aa66i8 Geniperitua Weiter wits sdded frid thisrmik ture tvaslertracied twite. e

BB bbb o A o P ovadil 964 i ke

(f) - 1- (4- ni stircedlie DIPE.-filtgpébolf) dribdpamborystaltieedfromr2-propamol (130 mi;datardDat e 15,
. 1180C). b) . A mxt f. | | at ' 48% 100

m)) was )sti?‘;3’83%f%ﬁ?ﬁ?%@o@?@%%?@?bﬁ%ﬂuﬁ ngo w(;ter

and ext Sact precipitite svasifiltercBfE, Whisked withy2+prepanal and duied, vielsing:8.58 2 ofashed wi t h

water, drie 1%

a e i; ted. The i d
triturated w ﬁ?‘%‘aﬂﬁ[&rﬁ%’m&%&hﬂ@f’é %gg e o ®rd dried

‘preci prt . I1tered off and dried,
yi el di ng 9.ﬂ@a&owﬁmamnylﬂﬁcmnwwwweém& #3x i di neacetic acid
(i n-zerm?d} aﬁ)e%%ﬁxuﬁ%, ftﬁﬁeﬁﬁdl b 'af(eg)(zi(;)b g)ﬂl’hniﬂlﬂ_iﬂrdggvl@mﬁﬁgdaﬂ-lmzls ﬁﬂﬂﬁpﬂi?ded to a
m xture of - i’nternedi-ate . n : e, mxture was
stirred oveﬁ"ﬁ?‘%@‘gﬁ'a) WPr'(e ng ¢ 0221)h%§§’ C@?&Féﬁpglpéﬂr.ég'ﬂ%mrt%gfl{?&e was
d: issol \g@? i'mtlmmd t?:b@afe%mubdhmhdbcmw‘habﬁgm' dayentichs depafited,rdriet filteredis .
allowed to s or Qur s . . an
extracted w W@N@SW%W%H'WQ\%SW%MA? dg?lﬁ'gﬁ;b 'l?rlgﬁ’ieﬁrtg%nd
t he sol vent filtered effapd deied.gielding O:4%sg ofle-phenyltlr[4 [T (wifluoromethdf il PE. The
T DIt at e g : o : pvht 6ok el
pzichﬂrgpﬁ‘é‘?{ﬁ“&'ﬁ gﬁenyiﬁjﬂ- ggﬂ%ﬁfggﬁg}pﬁég%g?%?gq??&%edi at eH%, np.
124C). d) Alinfesrediate 8, mpt M63EHi ate (17) (0.0022 nol) in nethanol (100 n)

was hydogenated at 50C with palladiumon carbon (10% 0.1 g) as a
catal yst i ngihgnieraegence of a -thiophene solution (4% 0.1nl). After uptake

11t L at o wad TEEEEs) whssepuaed dant dimiien) R penBpRendyshaal i,
pr eci pi t at eciwemafoigtdphy estexaCHiralesd GI» (1000 Ay 201 oh,TJaiGel7elgertr: Y80Iy |
o) A it ur B O D e o At 0 (002 mol) and Lhi omyl
chlori @  The first fraction was further purified by high-performance liquid chromatography over
RP BDS (Hyperprep C18 (100 A, 8 um; eluent: [(0.5% NH4OAcin HO)/CH;CN
'90/10)/CH3OH/CH5CN (0 min) 30/70/0, (24 min) 0/100/0, (24.01 min) 0/0/100,
(32 min) 30/70/0) and crystallisation from 2-propanol, yielding (A)-c-phenyl-1-[4-[[[4-
(trifluoromethyl)[1,1'-biphenyl]-2-ylJcarbonyl}amino]phenyl}-4-piperidineacetate
25 (intermediate 25). - o o
" The second fraction was further purified by high-performance liquid chromatography
over RP BDS (Hyperprep C18 (100 A, 8 pm; eluent: [(0.5% NH,OAc in HZO)/CH3CN
90/10)}CH30H/CH4CN (0 min) 30/70/0, (24 min) 0/100/0, (24.01 min) 0/0/100,
(32 min) 30/70/0) and crystallisation from 2-propanol, yielding (B)-o-phenyi-1-[4-[[[4'-
30 (hiﬂuoromethyl)[l,l'-biphenyl]-2—yl]carbonyl]amino]phenyl]—4—pipeﬁdineacetate'
_ (intermediate 26). ' _ -

" b) Using the procedure of Example. A.7 b) intermediate (25) was converted into (A)-0-
phenyl—1-[4—[[[4'-(triﬂu0romethﬂ)[l,'1'-biphenyl]-Z-yl]caxbonyl]amino]-phe.nyl]—4—
piperidineacetic acid monohydrochloride (intermediate 27, mp. 140°C,

35 [oJa =+17.06° (c=9.67 mg/5 ml in CH3OH)).




(0.04 nol) and DVF (5 drops) in DCM (50 nl) was stirred and reflépgg for 1
hour. The solvent was evaporated and DCM (2 x 50 m) was ad PBSER al n

" the sol vamd oxes4@b evaporated. The residue was di ssol ved poregbifsath ni) and
added to a solution of internediate 218) (0.02 nol) and DI PEA (0.04 nol)
in DCM (50 nil). The reaction mixture was stirred at roomtenperature for
4 hours. The residue was purified by 08 SEP 2005 WO 02/ 081460
PCT/ EP0O2/ 03491 27 col um chr omat ogr aphy over silica gel (ehient
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« 2-propahol ate (1:1) (|nterrred| ate 19). f) Internediate (19) (0.0097 nol)
i n a concerBxaaipdaAIICI sol ution (30 nl) and di oxane (40 m ) vvas stirred and

refl uxed fo he e t: 10 off,
washed wi t ff @a?%ﬁyg el Mﬁ?&@@ﬁ&o gﬁﬁ?ﬁg%?%t&é %’Ob | el di ng 5 g
of 4- piperiZ2f néhwustm'ed@tmomtemperahn'e Methylz romo-2 phenylacetate( .01907
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nter Mo 2l ol 900/ BB EHEE THO 1 FdonbSi AIGELA bl DM

(400 m vvas a mxture was stirred at room
t enper 42 ur solvent Wah@yapera Idinen! pipsrdi %"Pﬁaﬂéﬂé‘i’he‘%‘é’f&r[gém c layer was

separ at ed, ﬂiﬂ.ﬁ%mémﬂ)ﬁrmllﬂﬁdylh ek ppmemylaebxeryméhw ng 44 ¢
o1 car bonyl X %h%%&iﬁ@?ﬁa‘ 3?%‘#@19 W ﬁé@ﬁy (€3 3?%%3 gl ) iR GHIPEYAe 1) A

m xt ure of drydtaihsmdna‘tomz-aiopa(nﬁlw mol) in HO (36% 200 nml) and di oxane
25 (150 m eﬁﬂag ' _xt

cool(ed and)lvxé@éﬂ yg%gﬁﬁ?’%ﬁgﬁédﬁﬁ_ﬁme ﬂmﬂﬁﬁo{}} gﬁf” zgr%)(;rurleh\gﬁf

and fi20er oticarhes ingIphendls, methyl estere (o Bir Wﬁ@%@aﬂl&ﬂ@t@e sol vent

was evapor gbdl-= FIEcoeRi-Sur3s /s ol id CHSOHY) dffer mﬁmﬁbxzﬁ&hmphnol

yrelding 3’3 ngthé c%ﬁ&rle %%%Seﬁ?%ﬁmqﬁmeiﬁe 2% was oonvertedmto 1-
piperidineacetic acid, o-phenyl-4-[4-{[{4'-(trifluvoromethy1)[1,1'-biphenyi]-2-
yijcarbonyl]amino}phenyl}-, (o' 4)- (intermediate 31, mp. 180°C,

25  [ol =-35.90° (c=25.21 mg/5 mlin CH;OH)).

" ¢) Using the procedure of Example A.7 b) intermediate (30) was converted into 1-
piperidineacetic acid, a-phenyl-4-[4-[[{4'-(trifluoromethyl)[1,1'-biphenyl]-2-
yl]carbonyl}amino]phenyl]-, (c! B)- (intermediate 32, mp. 135°C,

[0y =+35.30° (c = 23.94 mg/S ml in CH30H)). '

p-
-q
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30

Example A.10
a) A mixture of intermediate (2) (0.019 mol) and Na,COj; (0.019 mol) in DMF
(125 ml) was stirred. Methyl 2-bromo-2-phenylacetate (0.019 mol) was added
dropwise. The mixture was stirred at room temperamré for 3 hours. The solvent was

35  evaporated. The residue was stirred in DCM and washed with water. The separated
organic layer was dried, filtered and the solvent was evaporated. The residue was stirred
in DIPE. The precipitate was filtered off, dried and separated by high performance




bi phenyl ] - 2-yl car bonyl ) am no] phenyl ] - oo- phenyl - hydrochl ori de (1: lé
(intermedi ate 22) 30 Exanple A. 7 a) Thionyl chloride (3.6 n1) BRd to
a cl ear swiouzieneof 4'-(trifluoromethyl)-[ 1,1 - biphenyl]pr@rrepsdayul i c
acid (0.025 nol) in DM (1 m) and DCs# (100 m ). The mxture was stirred
and refluxed for one hour. The solvent was evaporated. DCM (50 35 ml) was
added to the residue, then evaporated. The residue was dissolved in DCM (50
m ) and the solution was added dropwi se to a solution of internediate (18)
(0.025 nol )i dchBGMafciéﬂb dveﬁﬂﬁlrﬂbé?m (Quért Ohexink/FtOHET0/3BHéa iton ni xt ure

Lenper at ur cEnayBes, b8 diterd TaoR et oo ekribondine Solve e evgraid o O
sepagI at ed qn@dhlgcl-b nm&tﬂm?ﬂdﬂ-lﬂlbﬁylet-]%ﬁ[[{m@ﬂwﬁ rosetingd){d, 1biphenyd}-2d. The
65 e v Shit i M, s, ey o BSp S bt o
2 hour s 5at ﬁ'mmrﬁ-pmpwmiaand'leplpﬁwnsaqshew@ a-phenyles[4f{[4-er ed of f, washed

o ooyl o b‘é"%ﬁiﬁ‘ﬂm@ IR, methyl ete (@'B)-

yl ] car bonyl{ i}m ﬂl/ affer ?li nternmediate 23). b) A
m xture of ¢ 8 inteirRedifts ¢33)wedtcoflvéréed ifta5 m ) and

it o et (erzol‘m 5 ?r?‘ L %&ma ke %ﬁ%@ﬁfﬁﬁé&dﬁmﬁsﬁrﬁm YO EAERITE  Byor was
separ atjed, ﬂdaﬁdmyf]mhhﬂﬂphbngﬂ]q (bh)- Gntennediateds, mpa30°€t ed. The residue was

Brhgugagﬁd %?L?EO.II}'QEC : ?['%E“%/ %%%%@h;fﬂ?d of f and dried, yielding

bi pheny! | - 2e)yUsingthoqmydedars ofcﬁmww bbmepwlmtm&wcvmmmed into b
monohydr ochj 4 B{ﬂfg%nébaice{éiﬂ?% 4{0a: ﬁ%ﬂm&&yﬁﬁam efyifi2d)

I nternedi ate was_ separat | ed) In | {s enant | 'oirers by chiral

colum chr¥ |P‘£)C@P igte 36, mp- 38°fy Dai cel ; el uent

(80/ 13/18) 966%37\"8(!%0%6@2 h@?&hlm@&fﬁl@) first fraction was further
purified bym?n gh-performance |iquid chromatography over RP BDS (Hyperprep

Cl8 (100 A, _8 m. eluent: [(0.5YNH40Ac in H20)/ CH3CN 90/10)]/ CH3OH CH3CN (0
m n) 30/ 70/%3 ) 0/100/0, (24.01 min) 0/0/100,
a) Methyl 2-bromo-2-phenylacetate (0.1 mol) was added dropwise to a stirring mixture

- of intermediate (14) (0.07 mol) and NayCOj5 (13 g) in DMF (300 ml). The mixture was

20  stirred overnight. The solvent was evaporated. The residue was crystallized from
methanol. The precipitate was filtered off and dried, yielding 30.2 g of methyl 4-{4-
[([1,1"-biphenyl]-2-ylcarbonyl)amino]phenyl]-o-phenyl- 1-piperazineacetate
(intermediate 37, mp. 125°C).
b) A mixture of intermediate (37) (0.053 mol) in HC1 (36%; 300 ml) was stirred and

25  refluxed for 2 days, cooled, filtered and dried. The residue was triturated in
2-propanone. The precipitate was filtered off and dried, yielding 21.5 g of o-phenyl-4-
[4-[({1,1"-biphenyl]-2-ylcarbonyl)amino]phenyl]- 1 -piperazineacetic acid hydrochloride
(1:2) 2-propanolate (1:1) (intermediate 38).

30 ExampleA.12
a) 2-Biphenylcarboxylic acid (0.25 mol) was dissolved in DCM (500 ml) and DMF

(0.5 ml). Thionyl chloride (0 51 mol) was added dropw;se The mixture was stirred and
refluxed for 1 hour under nitrogen flow. The solvent was evaporated. DCM (500 ml)
“was added twice. The solvent was evaporated twice. The residue was dissolved in DCM
35 (200 ml) and then added dropwise at 0°C to a mixture of 4-[1-(phenylmethyl)-4-
piperidinyl]-benzenamine (0.25 mol) and N-(1-methylethyl)-2-propanamine (0.75 mol)
- in DCM (800 ml). The mixture was brought to room temperature and then stirred at



(32 min) 30/70/0) and crystallisation from 2-propanol, yieldi 08SEP 2005

_ (A) -a-phenyl -1 -[4-[[[4"- (trifluoronmethyl)[1,1

' - bi pheny@ eBesghdocar bony4] am no] phenyl ] - 4- pi peri di neacet apeTa&P02/03491
(internmediate 25). The second fractiam was further purified by

hi gh- performance |iquid chromat ography over RP BDS (Hyperprep C18 (100 A,
8 pm- eluent: [(0.5% NHAQAE in H20)/CH3CN 90/10)]/CH3OH CH3CN (0 min)
30/70/0, (24 mn) 0/100/0, (24.01 mn) 0/0/100, (32 min) 30/70/0) and

crystal | i s@éc tenk emm%mmﬁgnmhdmebgmm;w( HﬁemptmmwbsWafhﬁdﬂl[rpﬁtlmeSO
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02/081460 3 Eip%eﬁl%@hﬁ)pahm&aow&mqmua@ 8 R ARtef 7 D)
i nter madl at was converted into (B
phenyl l(ﬂt“PgePI (4 sAwvivalent); the ca ystwas filtered off and the filtrate was

- bi phenyleba bd. O%e Reidiel Wil tFitlrated SN E. AT he PrdviiFitats mgaﬁnerutoﬂ'cand

e bigar a4 ey et P RO o1

mol ) angl Nga€ehediate®IDY. nol ) in DM (125 m) was stirred at room

Ej(ragp\(/a\nr gteur%g‘ n‘)?"f'ﬁroguﬂms s Ir@g@g@@%ﬁ%%ﬁﬂa%@gf@?vem Was 1cd)d<.ad

-

- elraper at ed (150wsl)yveasistied videthyhk-brompr2rphenlaestate (0 ool wascaddedhdropwiss-

s

organi ¢ | aYieje mifide o Bitved SVekEMOTROSLIVEIE vaS LVepis twsmeymeamd The

G20 2/ G o salyeR B DG e, cspani yecEpedre v%?@rﬁ%'erﬁﬁ?%im% qui d
chromagegr %ahmomrevﬁimmaugm REldge was ptirified mmaﬁehmmmmpr inits
cvapor at ed Hg® ehfﬁ*gnﬁe%m“&*ﬁﬁi‘eﬁﬁeﬁﬁ%%f , ﬂ p,,ﬁ‘ Lﬁ&% was
(trifl uor ommtmmrmdwwwﬂmwﬁwmﬁoﬁmrmm hyl
ester, ((X ﬁeﬁ, yielding 2.79 g of l-plpendmeacetlc acid, 4-[4-[([1,1"-biphenyl]-2-
ylcarbonyl)amino]phenyl]-a-phenyi-, methyl ester (intermediate 41).
20 d) Intermediate (41) (0.003 mol) in HCI (36%,; 25ml) and dioxane (10 ml} was stirred
" and refluxed overnight. The solvent was evaporated. The residue was triturated in
DIPE and 2-propanol; then recrystallized from ACN. The precipitate was filtered off,
dried and purified by high performance liquid chromatography over RP BDS C18

- (eluent : (0.5% NH,OAc in HyO/CH;CN 90/10)/ MeOH/CH3CN 75/25/0; 0/50/50;

) 25 0/0/100). The pure fractions were collected and the solvent was evaporated. The
residue was triturated in DIPE, yielding 0.5-g of 1-piperidineacetic acid, 4-[4-[({1,1"-
biphenyl}-2-ylcarbonyl)amino]phenyl]-a-phenyl- (intermediate 42). '

Acetic acid, [[phenyl [1-{4-[[[4'-(trifluoromethyl)[1,1'-biphenyl}-2-yl]carbonyl]-

amino]phenyl}-4-piperidinylJacetyljamino]- (intm. 45) was prepared analogously by
30  hydrolyzing compound (18) according to the method as described above.

Acetic acid, [[phenyl[4-[4-[[[4"-(trifluoromethy])[1,1"-biphenyl]-2-yl]carbonyl]-

aminoJphenyl]-1-piperazinyl]acetyl]Jamino]- (intm. 46) was prepared analogously by

hydrolyzing compound (12) according to the method as described above.

35 [ExampleA.13 |
A mixture of methyl 2-hydroxyacetate (0.2 mol) in THF (100 ml) was stirred on an ice
bath. 2-Chloro-2-phenylacetyt chloride (0.132 mol) was added dropwise. The mixture



(intermediate 29, np. 158C, [a]2 = -28.86 (¢ = 124.95 ng/5 nl_in CH3OH))
after «crystallisation from 2-propanol and 1-piperidi neaceti D8:3ER 2005
a- phenyl -WO[02/0B1468' - (trifl uoromethyl)[1, 1" -biphenyl]-2- 20pCT/EP02/03491

yl ] car bonyl

] am no] phenyl ] -, nethyl es8zr, (a B)- (internediate 30, np.

160C, [(X]D = +27.69 (c 24.38 ng I5 mM in CH3OH)) after crystallisation
from2-propanol. b) Using the procedure of Exanple A 7 b) internediate
(29) was converted into 1- piperidineacetic acid,

a- phenyl - 4-
yl ] car bonyl
-35.90 (c

s §tirfed ovemight| pmredenttiiy Waler afd thenstioed fdr -2D- mmutw The mixture

B DI, The Stganid St il einfied el ing 88 L 1”0

b) inter necﬁOéY@t v@e)‘wmated; iyielding A0 igrof betzenpagetie acid,me-shlotd-c2-awitlhxy-2-

a- phenyl - R,ﬁ ﬁ,( 0 hyl)[ 1, 1' - bi phenyl ] - 2-
yl]carb nyI am phe E Z% (|nterrred|ate 32, . np. 135C [a] D =
+35.30 {c = 23.94 /5 |n CH3OH)). 30 ExarrpleAlO a) A mxture of

i nt er nedi atML@A)lQ nmol ) and Na2CO8 (0.019 nol) in DVF (125 m) was

stirred

The mxture&%@%‘%ﬁ?gﬂgﬁ ﬂﬁ%gmterrper@tﬁglg%d %y ﬂ’aggg@%ﬁgﬁy \?vgs 35

evapor at ed.
separated
evapor

of f, ed

DEM(1094nh) gud JMMF €3 dropelwasstioresliand ge &r lvhcm Thetsetveniwes
Sapavated. DTN (100@1)dds@dded brdetirfes. TRE sé1Rent Wils ¢Qioriied. Th

5 é'esbﬁ?@a@@‘%rﬁwlﬁﬂm%hﬁﬁwg%%%% ‘W WISC

PCT/ EPO 2/ 03 9dinate bytioghlotide (0. bmmwmmm aag slirrédat(rodnient

col Toct od Aotk ()b 20l sRANGICOS S i adde SR M

“acid,a- pheﬂﬁlﬂed@tfmE@Wwﬂlmﬂiﬂmm%bonganiﬂlmmpemﬁed, dried,

yI]carbonyI

ﬁ]?&%d‘ﬂlm%%iv]entw rafeﬁt'ﬂie res it Was &it&taféariﬁﬁmﬁe;ﬁ@) af ter

crystallisatiaqn, 2- pr opano pl perazi neacetic acl d,
y 15 [zPr Q rEltere%ofP eldlm I‘PSgo acetic acid,

phenyl

(trifluor or[ﬁhbuiobhénﬂace’qﬂ]ahﬁm]l ]mahylle]swa(lhmbdlamm] phenyl |-, nethyl

ester, (a'B)- (internediate 34) after crystallisation from 2- propanol b)
Usi ng t he %ocegurgeltgf Exanple A.7 b) internediate (33) was converted into

1- pi per azi
a- phenyl - 4-
yI]carQQnyI

)4 fiiftire ¢ft ¥-bérizyba-gprbramoptenyl)4-Hiperitingl iydchibide (0.23 mol)
an@0) R NH 01 (300%h1) wds i RF€ 15P12 MRirs, 23R tixedre

~was oooled extracted with DCM and washed with water. The organic layer was dried,

25

30

35

filtered off and evaporated, yielding 60 g of 4—[1_,2,3,6—tetrahydro—1-(phcnylmcthyl)—4-
pyridinyl Jbenzenamine (intermediate 47).
b) 4'-(Trifluoromethyl)-[1,1'-biphenyl]-2-carbonyl chlonde (0.12 mol) was added

~ dropwise to a stirring mixture of intm. (47) (0,095 mol) in DCM (300 ml) and ' {

triethylamine (50 ml). The mixture was stirred overnight, poured out into water and
then stirred for 30 minutes. The organic layer was separated, ,washed, dried, filtered and
the solvent was evaporated The residue was triturated in DIPE. The precipitate was
filtered off and dried, yle]dmgN {4-[1,2,3,6-tetrahiydro-1-(phenylmethyl)-4-
pyridinyljphenyl]}-4'- (mﬂuoromethyl)-[l 1"-biphenyl}-2-carboxamide (intm. 48).

c) 1-Chloroethyl chloroformate (0.078 mol) was added dropmse 10 a stirring mxxture of
intermediate (48) (0.039 mol) in 1,2-dichloroethane (500 ml). The mixture was stirred
for 30 minutes and then stirred and refluxed overnight. The solvent was evaporated.
Methanol (500 mi) was added. The mixture was stirred and refluxed overnight. The
solvent was evaporated. The residue was triturated in DIPE. The precipitate was filtered

“off and dried, yielding 20.8 g of N-[4-(1,2,3,6-tetrahydro-4-pyridinyl)phenyl]-4'-

(triﬂuoromethyl)-[_l,1‘-bipheny1]—2-carboxamide (intm. 49).

r



= +60.15 (¢ = 24.52 ng/5 M in CH3OH)). [a]D C Using the procﬁjre of
Exanple A7 b) internediate (34) was converted into 1 pi peré)ﬁl 28983 ¢

" acid, a-wheoybsidsof 4-[[[4' -(trifluoromethyl)[I,]"-bi phenyl PEPEP02/03491

yl ] carbonyl ] am no] phenyl ]-, (a'B)- (isaternedi ate 36, np. 232C, 15 [a] 220 =
-66.37 (¢ = 26.52 ng/5 M in CH3OH)). Exanple A 11 a) Methyl

2- br ono- 2- phenyl acetate (0.1 nol) was added dropwi se to a stirring m xture
of internediate (14) (0.07 nol) and Na2CO3 (13 g) in DVMF (300 m). The

m xt ure wasBx ﬁlsmlrﬁr ed over ni ght. The sol vent was evaporated. The residue

e G Lot S s gt PR AR -4 DiFerREEE R bl yRbrdrbid € £5(0 83 ' 1! e

1([1,1 -bi uhay'sﬁkﬂedeICM(iﬂﬁhy])) Thiomyl ghhenidel (0169 wiay hddedp The reaglioreacet at e
t d 3 ‘%ﬁm 053 |
|(Inan:Ir ?SEW%WM@%BPE%?%M“% Iﬂtljlgg r or &%t(géﬁgo)l)c\g )
filtered armﬂddd mwhermmm:m W\@sﬁhﬂpﬂ @I@H
pr eci pi tat H(;:j'sﬁ’ gﬂ%ﬁ te&’%k?'ésﬁkﬁ:ezﬂasﬁi&o%dﬁrnmw
enyl | -2- yfcar on

4-1([1,1 t d
(FURED: e LA T o o G B i,

a) 2-Bi phenﬂtﬁﬂm ﬁbllﬂﬁindTﬁQ orgiiiSlagierseal diied, ﬁherWdﬂi@@Olvaﬂlt) and
whs st 171 edvEPIEE J&?'%ﬁ z ﬁcﬁaﬁﬁﬁg@fﬂ%r%ﬁw?ﬁ% gt 1 s
evapor ated. hmdhlcﬁﬁ():cid galt (03 mﬂldiﬁl/z-pmpanolTﬂ‘he ﬁuhwdmreqqamtte%@pﬂtembd
tw ce. The opw se
at 0OCto a ur’e ‘g‘?'éq%[lfa%? eny ?fe% gﬁ@Eﬁ—%)(gér) din %e@ﬂﬂ%ﬁ%ﬁfe} E)O 25
moly  and Nmnmmymm@myal Qldgam; @9)75% jgwweo m). The
(r)nz;(})grléem\gagl e%ﬂ;.i}ﬂ%)%{zﬂjéo 491 ro % e%@ﬂ%gm(}sg?%ﬁ%aﬁ:g%r&m farEEgtzagofSI \(;\8
The ni xt ur <CHAQHRIRE an Fﬁl’é’éﬂﬁ‘f}i’é‘%&%“%ﬁf‘%f’ égk)%) The organi cﬂ! ayer
was separ at Hd:lfzq,m;ﬁdol frieldiag 2619 g (A )ohphengl- l/-@ﬂicnyhm]nd)/-&mpﬂﬂﬂﬂa@ﬂ@b ng
125 of )

phegyl me'E h P“B‘T‘S‘!ﬁﬁ‘%’f“ﬁ?ﬁi@ﬁ '"d(jm% g(?) hl 8% 9%890 ga%‘; m xture of
| nt er medi at 2.2 89f @pophsnyidl- ImesthyBrfopiperidiocasetic ogd, Iﬁ?‘hﬁ(ﬁﬁ@hat ed
hydrochloride (1:1) (intermediate 51), mp. 192.3-193°.

‘ b) A mixture of intermediate (50) (0. 047 mol) in methanol (250 ml) was hydrogenated
20  at room temperature with palladium on carbon (10%, 2g) as a catalyst (2 g). After
" uptake of hydrogen (1 equiv), the catalyst was filtered off and the filtrate was
evaporated. . The residue was triturated under 2-propanol, filtered off and dried, yielding
11.5g (90%) of product. The filtrate was evaporated, yielding 1.1 g of (A)-o-phenyl-4-
_-piperidineacetic acid, methy} ester hydrochloride (1:1) (intermediate 52).
) 25  ¢) Amixture of intermediate (52) (0.046 mol), 1-flucro-4-nibrobenzene (0.05 mol) and
" sodium hydrogen carbonate (0.15 mol) in N, N-dimethylformamide (100 ml) was stirred
for 4 hours at 50 °C, then cooled and water was added. This mixture was extracted
" with CH;Cl,. The combined organic layers were washed with water, dried, filtered and
.- the solvent evaporated. The residue was triturated under DiPE/hexane, filtered off and
30  dried, yielding 14 g (86%) of (A)-1-(4~mtrophmyl)-a-phenyi-4-p1pendmeacetlc acid,
methyl ester (intermediate 53); mp. 105. 2-105.3°C.
d) A mixture of intermediate (53) (0.025 mol) in hydrochloric aCId (cone.) (100 ml) was
stirred and refluxed for 16 hours, then cooled and the resulting prec1p1tate was filtered
off, washed with water (3 x) and dried, yielding 8.77 g (91%) of (A)-1-(4-nitrophenyl)-
35  o-phenyl-4-piperidineacetic acid hydrochlonde (1:1) (intermediate 54); mp. 196.4-
196.5 °C :

-':3




at 50C over the weekend with palladiumon carbon (10% 3g) as a catal yst.

After uptake of hydrogen (1 equivalent), the catalyst was fi&¥ERd0@Tf and

the filtrwoeoNgsi60evaporated. The residue was triturated i pcPiEBER034bE
precipitate was filtered off and dried, yielding 49 g of
[1,]"-Dbiphenyl]-2-carboxam de, N-[4-(4-piperidinyl)phenyl] 10 (internediate
40). ¢) A mxture of internediate (40) (0.0084 nol) and Na2CO3 (0.01 nol)
in DM (150 m) was stirred. Methyl 2-bronp-2-phenylacetate (0.01 nol) was

added dr opwelsé mixiire ofintérmediates(S4) (0.0 Y3agol)yglycing hiethyl bterdidrsehlorides1:1)

Separ ateq, (RO PierdubaRaliiea U i Saft SemniiBants T

resi due was(0:052 moBdn GHEh (180mB hvursﬁmgrﬁﬂﬁ-ynﬁﬂ:mete&aylbls@pg@hmﬁﬁha ent

E\?;Apé?g;%)ed @? ?%ﬂs}ﬁ&%@“ﬁ%@at %ﬁﬁ%%g@ﬁ@?gﬁ&&%’*ﬁ@&ms
filtere@ ofmml miyiugs wenhwashedovigh B0 The peparatéchergenitc layenwias!,

4- 4- 1, Bered hI t
(|LteHn[3d| i‘tanahc;h hﬂ%ﬁﬁlﬁ@rre%?ga@mmf . 25m)

i,
and ' di oxanePTePER itafe; wap Hilterad P&W%MW@WE (30%) Qg(B/)eNt[[lmas
evapor at ed. (amuopmmpwdmwpm@ewmyﬁe% @stér QheRAGRkAte S5 6Hp.

recrystalli The precipitate was fil tered of f, dri ed "and
purified byf%dﬁﬂkggbébr mance |iquid chromat ography over RP BDS Cl18 (el uent

o (() ;)183(;)N|—MMT mlmﬁlﬁtdﬂﬁbmi e 1%)) (0.0vatbl) CHdvetadsl/ (250 ﬂ:l'.l) ﬂéﬁﬁ%ﬁ&gt enafed at Ced.
ﬁlﬁﬁ sol ven S orate
The resi due vvas r {F ﬁg@g) ﬁ%ﬁ’%l ncgjgs%EI CJFWB?% oci’ﬁﬁ'éegcet iC
Cacid, 4-[4-@An2mb. Mm@pﬁykqofzhwk@gm&amuiyamhn why filerpheffind the -
" di BRrafhas s o .
Elln[éelrFF[Ll -(trifluar n%at ha?k E bi en;lltﬁmv ylﬁ‘ ar(ggnNd[]l'(“-
ani noj pheny‘fli"” {5 aipsy infgrmediater¥f)ed

anal ogdésl y[ot])j 83137 s mmgmpmmmom) accor d| ng to the nethod as
descri bed above. Acetic acid,

[[phenyl[4 48[[[4 (tdfluororrethyl)[l 1 blphenyl] 2-yl]carbonyl] -

am no] pheny aEPORdss i no] - (intro. 46) was prepared

anal ogousl| Byl ol yzi ng conpound (12) according to the nmethod as
B A -0
8 2 } 8% i ggo( glﬂ)ﬂ’ml)mdak stinsl ftdotl tethparaive A ﬂgt;dnﬂ dfﬁﬁfeﬁn&ij?tggﬁﬂ@@?zu watl ) and
then sti rreﬁ@?@g nfa%f mgd?ed%\.ﬁas émfénewagsgﬂe&gmm empermm?
hours. The solvent was evaporated_ The residue was stirred in DCM (150 ml). The
organic layer was washed with water, washed with a saturated NaHCO, solution and
washed w:th water. The combined organic layer was dried, filtered and the solvent was
25 - evaporated. The residue was purified by column chromatography over silica gel (eluent:
CH,Cly/CH30H 99/1). The desired fractions were collected and the solvent was
evaporated. The residue was stirred in DIPE (150 ml). The mixture was warmed up to
reflux and 2-propanct (30 ml) and DCM (5 ml) was added. The mixture was stirred and
refluxed until complete dissolution, then brought to room temperature. The mixture was
30  stirred at room temperature for 60 hours. The precipitate was filtered off and dried in
vacuo at 50°C, yielding 3.32 g of 2-methoxy-2-oxoethyl o-phenyl-4-[4-[[[4'-
(trifluvoromethyl)(1, 1'-bxphenyl]-2-yl]ca:bonyl]ammo]phemyl] l-plpmzmeacetate
(compound 14, mp. 106°C).
Compound (12, mp. 132°C) was prepared analogously by reacting intennediatc (2) with
35 intermediate (44) using the method as described above., ... .-
Compound (13) was prepared analagously by reacting intermediate (1 4) with
intermediate (44) usmg the method as described above.

claw,
Al '

d



was extracted with DI PE. The organic layer was separated, dried flltered
and the solvent was evaporated, yielding 30 g of benzeneacetqB ,5

" a- ebl or owo &weidhoxy- 2- oxoet hyI ester (internediate 43). pér/ER@vmhsa A 14 A
m xture of a bronophenyl acetic acid3f0.1 nol) and thionyl chloride (0.1
nol) in DCM (100 m) and DVF, (5 drops) was stirred and refluxed for 1
hour. The sol vent was evaporated. DCM (100 m ) was added three tines. The
sol vent was evaporated. The 10 resi due was dissolved in DCM (100 m ). The

m xt ur e waConmpourd|(15) was prephizd anhlogwislychymadting)ivtennediate (U with 1 nol ) was
added. The.m xt ur ture for 2 hours. A
saturated K¢ %a%gﬁip'?gg%ggetﬁ@d&a&%@ﬁ%%ﬁre was stirred at room

_t enper at ur €ompennd ﬁé)mbmpdred'ﬁhdom@rb)ﬂeﬂmmmﬂhﬁpé}@mﬂl dri ed:;
filtered apd.the; a/g& &P@p sidue was triturated in

Dl PE. The ?‘& precal'i%* [ﬁ eretfg‘qmeyaﬁﬁg&%rl ed, yielding 17.8. g of
.acetic acid, [(brom)phenyl acetyl)amno]-, nethyl ester (internediate 44).
Exanpl e A mp_lg@_m xture of 1-benzyl-4- (p br omophenyl ) - 4- pi peri di nol

hydr ochl nadliddtih ti d
a%/ rlggc ?LL%uréﬂ%egaﬁng&ﬁngM%&g %thdl ext rac?‘ﬁg&\lfl\n%%e V\’lasafldl \r/\/;ghed
wi th wat er (0-99fmelgaditaethyymine (R H2 amébn @MG amaly was F“%‘Fﬂﬁ”é\?&ﬁ

yl el di ng 6029CoPyHOP0008 nfesl) ﬁﬁﬂh&dﬁﬁ&e&ﬁ&ﬂﬂﬂhﬂﬁ%&shﬁfoﬂhom

dinyl]b d te 4 Trifl th
/1B SRR B R LBl o bleh AP T, o
st | rr| ng nNiesidweavasfpurified by oomim cmanm&gmﬂm oven smewga:{emem 3 and

t t hyl t
whter and CHRSIPCHIDR 1096985 e brdfiRe ByirionS S iI3pAY o BRNEREnCES ' ©
vva hed, drm@orﬁteit'féleemwa&mm&m%&ﬁh@p@ﬁﬁi‘ﬂeﬁhﬁl’wbr esi due was
triturat edg{fl 03D éep ﬁnd\aﬁed fyiéldxﬁggq Q&faoeﬂ@aaal[ﬁd [4-

ariyiird

%;/re{ g: 2§| ] ?‘i‘!’l)a[ﬁ ﬁwéﬂ}éﬂf YﬂFﬂggéﬁfﬂﬂ%iﬂév?gfwﬂ'%‘ar boxani de

(intro. 48 lpeﬁﬁlﬂy}]ﬂié@ﬂ&etyl‘]ﬁinnmﬂﬂ aveitfyd estait ieydtAe O 8) Zrptopanelste{ttdpd dr opwi se
toastlrrl gli?goomlntermedlateMS) (0.039 nol) in

12d|chlo ). The mxture was stirred for 30 mi nutes and
then stirred and refluxed overnight. The sol vent was evaporated. Methanol
(500 m) VM The m xture was stirred and refluxed overnight. The 35

sol veny wag, rmgﬂwom(zagm G052 457l el et BORR) sl oRase P Lt e

was fi ried
N-[4{1, 2, 3(# P@t‘f’m ﬁgqe)sB]ygpS,wfa qyaporated and 2-propano} was added

(trifluorowgd Aydin ﬂ{elmivmbwﬁb@msbﬂaw& e pRocdindevds rapeated4Me reaction
mixture was stirred and're,ﬂuied for 2 hours, cooled and extracted twice with DCM.
The separated organic layers were dried, the solvent was evaporated and the residue
25  was triturated under ethyl acetate, filtered off and dried, yielding 0.22g of acetic acid,
Lo [[[1-[4-fIf4-(1 ,l-dimethylethyl)[i ,1-biphenyl]-2-yljcarbonyl] amino]phenyl]-4-
- piperidinylJphenylacetyl]amino]- hydrochloride (1:1) hydrate (1:1) (compound 25).
Compound (23) was prepared analogously starting from compound (15) using the
method as described above.

30 .
E_x__mp_lii
A mixture of intermediate (20) (0.0034 mol), ethylamine (0.07 mol; 2M in THF),
N,N-dimethyl-4-pyridinamine (0.001 mol) and triethylamine (0.0034 mol) in DCM
(100 ml) was stirred at room temperature. 1-Ethyl-3-(3-dimethylaminopropyl)carbo-

35  diimide hydrochloride (EDAP) (0.007 mol) was added and the mixture was stirred at
room temperature for 6 hours, then washed with water. The separated organic layer
was dried, filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CHCly,/CH;0H, gradient : 100/0; 99/1; 98/2)



08 SEP 2005 WO 02/081460 PCT/ EP02/ 03491 33 Exanple A 16 a)

a- phenyl -1 - (phenyl net hyl ) - 4- pi peri di neaceti c acid hydrobrom @@S{I:TLP 39‘2@ 13
mol ) wasWérd2f08e#0in DCM (300 m ). Thionyl chloride (0.15 potlEpPomasgsdded.
The reaction mxture was stirred and3éefluxed for 1 hour. Mre thionyl
chloride (0.15 nol) was 5 added and the reaction m xture was stirred and
refluxed until conplete dissolution (about 3 hours). The sol vent was
evapor ated. The resi due was dissolved in DCM (200 m ). Methanol (50 m) was
added. The yiiebding@—(Msﬂ@eﬂﬁhﬂﬂl}-ﬂdﬁﬁ&@ﬂw@ﬁm}aﬁ-oxedl—phmylhthal]ﬂaHCO3

solution. T, ' 44 r d the sol vent
was evaporaﬁgﬁaﬁﬂgﬁ%@g&g%ﬁeﬂaﬁg ivegaﬂdh’ I—ﬁ]%ég g converted into
the 10 hydrpipttidinyphesyld benzamide: E?mmllﬂdmIIZ pr opanol . The f or med
precipitate was filtered of drled converted back into the free base with

a NaHCOg soﬁ%@_gd separ at ed into enantiomers over Chiral cel O7 (el uent

nmet hanol ) ired fractions were collected and the sol vent was

evapor at ed. Amaitre pf intemediate(d) (A0 14mol) BoBOR £9.00932 mralirnd wietglamwite

converted i @f Onfr)ia DO G5 Wab 6tiR6d for 30/ rhintiel. Elaotizhing @b@ﬂ?—ﬁﬁi}wﬁé' el ding
16.9 g (A phenyl -1 -{phényl net hyI - 4- p| per| di neacetlc acid ‘neth
ester hydro%qﬂeeﬂpagh E“’&-‘Pn(fmﬁ fUEe e Bleirgeptms%arewzsz g

of (B)-a- phesbléd. W lebm&h&dédanﬁ'tﬁeﬂﬁimﬂdm%ﬁﬁbﬂ%ﬂsﬂmm&tﬁﬁéh ester

hydr oc 'é?f);'tﬂﬁ?%fh‘%’k‘é"o‘g’ggrm' PE el oppenic s Talath AR 0L oo o

room t enperedmpamdi(ihh pal | adi um on carbon (10% 2g) as a catalyst (2 g).
After uptake of hydrogen (1 equiv), the catalyst was filtered off and the
filtrate was__ev ated.. The residue was triturated under 2- propanol,

filtered of ed, y| el ding . 11.5g (90% of product.. The filtrate was '~

evapor at ed, Aynaﬂhd’f:n@mlmmeglatﬁ(40®060(ﬁﬁenqll), -cmbpeylbmltfémsiazdeam d, - et hyl

ester drom afh

i nt er nedi at g (5 %?0 46 e‘h:y H?@'bg?/%rﬁ&%mb]?gg&gz@y%% g I) and

sodi um hydr fyEsnutes. aFPB‘t’PB"E yararlende 00 n) was
stirred fo.00016widl). Jheéachon h:ﬂgﬁ:r@weé ﬁﬁkailﬂ;rmmeﬁm\wso@ﬂmebaMﬂx@xt ure

vater . dri it Spibp G G agdifiodel o oS AR RRUEY e barpigEE M 1
triturated (90008 DIEHRENNG, mi, ip.a bwasiadded andithe 3€action guxtuye: whsjshageliﬂ)rg
(86% ?ﬁ) (A n 3151@411 30“(;’ %@%&éﬁ% ﬂi;ﬂﬁ?é"%hs %ld%d%@% bS’dl'lS?&tﬁ-B'tcan?&Atﬂm

e

ester (inter 1052 105. 3 ure o nterl’nalate

(53) (0. 025%‘111? Wtﬁyfas » thegyaghedwith water {HmllyiThisixture was filtered
through Extrelut™ and the Extrelut™-filters were washed with DCM (2 x 3 ml). The

 filtrates were purified by HPLC (eluent : CH,Cl,/CH;0H 90/100). The product .
. fractions were collected and the solvent was evaporated, yielding 0.041 g of pentanoic
25  acid, 4-methyl-2-[[phenyl[4-[4-{[[4'(trifluoromethyl)[1,1"-biphenyl]-2-
‘ yl]carbonyl Jamino}phenyl]- l-pxperazmyl]acetyl] ammo]- methyl ester, (25)- '
(compound 26).

Example B.7
30 A mixture of intermediate (12) (0.000084 mol), PyBOP (0.00034 mol) and

triethylamine (0.00034 mol) in DCM (5 ml) was stirred for 30 minutes at room
temperature. This clear solution was added to (S)-leucine methyl ester hydrochloride
(0.00017 mol). The reaction mixture was shaken for 24 hours at 40°C. The reaction
mixture was filtered and the filter residue was washed once with 4 ml of DCM. To the

35 filtrate, water (2 ml) was added and the mixture was stirred for 30 minutes. The mixture
was filtered through Extrelut™ and the filter residue was rinsed 2 x with DCM (3 ml).
The filtrate was evaporated and the residue was purified by HPLC (Waters column,
with Xterra MS C18; eluent : [(0.5% NH4OAc in Hy0)/CH3CN 90/10))/CH,OH/



stirred and refluxed for 16 hours, then cooled and the resultin
precipitate was filtered off, washed with water (3 x) and drqaeépﬁp%ﬁdi ng

©8.77 g (o §nsliee( A - 1-(4-nitrophenyl) 35 at-phenyl - g@g)&gbgg_ggﬁtlc
acid hydrochloride (1:1) (internedi atgg 54); np. 196. 4 19 P 2005
WO 02/ 081460 PCT/ EP02/ 03491 34 e) A nixture of internediate (54) (0.013
nol ), glycine nethyl ester hydrochloride (1:1) (98% (0.026 nol),
1- hydr oxybenzotri azole (0.015 nol) and 2, 6-di nethyl pyridine (0.052 nol) in

CH|2)CI2 (IO%i hm&.i"fsvztsm M%@&&bﬁ%@tt@ﬂﬁm}@oﬁt@o qrmtzutaoo(o 0%6
no was a e reac m xt ug é stir or s at room
terrperatur@i‘m‘#tﬁ"é)wgé 4&%9@%’8&?% H‘W@’ff‘g@ “organi c |layer
was dried m’Fﬂubf(ﬁﬁ d'b . t;amaﬁy]}mﬁﬁqpné@q,ljhe resi due was
'trlturated und.ﬁ étﬁyly{fl M gﬁgg 2R,jtate vva%6f45Itered of f and dried,
yi el di n Wé%ﬁﬂg% ¢

C(4-nit rgphenyl ) - 4- pi peridi nyl ] phenyl acetyl ] gl ycine nethyl ester
(internmedi @&embR)B.8rap. 165.4- 165 SC 10 f) A mxture of internediate (55)

0. 01 nol t hanol 4 C with I di ur
car bon ( 105 droraenrapignate lobp By RRERT. ot o memiblalel) 5T
Af t er upt ak@00008azol) gad tr(~ﬂ-bat}d&nnu)'ea (tIIBﬂ‘Uja(ﬂ&)DQmS mal3 irf DIRER& &tmd) Thend t he
filtrat

ERN nﬁkeﬁw%p. p%rh.ﬁaé YA ritby ‘?*S‘%?’%%erﬁgﬁﬂyj ester
(i nt er hedi ao@nmpaamﬂw e:fﬂ tevtasmamatnglnlerfw wagdissolyed'in -
Synt hesi s Bitere@fthrlogter Medi ate (2)

(ot e T R ST Bt 5o
was 2dd$ﬂedﬂv0| ; Stited. %wxwwmmwtmemtmmmaﬁ?exmsmgswgom |
The organl 3&5‘.&@?{&%& %699}%?8&@@%@@ sgltg ﬁé{ﬁ ¥)NaHCCB '
fsIo: ;J'; |r gﬂ gd@mﬂd\ékﬂmdl)\ﬂ/iﬂo Mg‘iizo %méﬂ)gﬁlﬁ)mddmgdmpmdwc ml d_::i i ES

col um chro -%Cp{br;;ﬁﬁ %ﬁrﬁﬁg? |cay’g§{ ?%#Jbeyl 2C1g?amg—|ﬂwﬁ9m 2 The
desired frzf@tq gyl 2egp EW&WH’R"I‘?@ kent was evaporated. The

residue was stirred in DIPE (150 m). The mxture was warmed up to reflux
and 2- pr opg@ipidB o) and DCIVI(5 nil) was added. The m xture was stirred

and ) g{) el 0L danSPPh S, R i M SRR O BAe rSnde B ETBHT 21 U
(0.000084 mol) in DMF (5 ml) and CsCO3 (0.00018 mol) and the reaction mixture was
stirred for 3 hours at 70°C. The solvent was evaporated. The residue was partitioned
between water and DCM. The extract's solvent was evaporated. The residue was
purified by HPLC (Watess colurnm, with Xterra MS C18; eluent: [(0.5% NH4OAc in

4 25  Hy0)/CH5CN 90/10))/CH5CN (0 minutes) 85/15, (10 minutes) 10/90, (16 minutes)
S 0/100, (18.10-20.00 minutes) 85/15). The product fractions were collected and the
organic solvent was evaporated. The aqueous concentrates were extracted and the
extract's solvent was evdpor,ated, yielding 4-piperidineacetic acid, a-phenyl-1-[4-[[[4'-
(trifluoromethyl)[ 1,1 -biphenyl]-2-yi]carbonyljamino}phenyl)-, 2-hydroxyethyl ester
30 (compound 134).

ample B.10
A mixture of intermediate (40) (0.00014 mol), intermediate (44) (0.00016 mol) and

NapCOs5 (0.00016 mol) in DMF (5 ml) was stirred overnight at 60°C. The solvent was
35  evaporated. The residue was dissolved in DCM (10 ml), washed with water (2 ml),

filtered through Extrelut™ and the filtrate was evaporated. The residue was purified by

HPLC. The product fractions were collected and the solvent was evaporated, yielding



30 stirred at roomtenperature for 60 hours. The precipitate was flltered
off and dried in vacuo at 50C, yielding 3.32 g of 2-net hoxyoﬁsﬁ%gg

a- phenyl -wo[o20814p8t' - (trifluoronmethyl)[I, PCT/EP02/03491

| ' - bi phenyl ]-2-yl]carbonyl]am no] phengd |- 1-pi perazi neacetate (conmpound 14,
np. 106C). Conpound (12, np. 132C) was prepared anal ogously by reacting
internediate (2) with 35 internediate (44) using the nethod as descri bed
above. Compound (13) was prepared anal ogously by reacting internediate (14)

vv\\/:Dt 82/ 6 gt eg(O!ersﬂ bﬂac(egtlshclﬂ,s[[pg[‘t-[(pl,ﬂ&ﬁﬁhedyid M-ﬁmbmﬂﬁ)amiﬁdjghmylllw SEPI 2085
14 P 1 r n

foncting | RREIEEREHo o ReLW et BontiRing 17RE o7, ho% oohod xs

descri bed aBompounddid)uwab préfiredwermlqgoesip by teasting mfrmetlistdif4) wabt i ng

i nt er medi atie, 1%&@'&&%% H%ﬂio@ltﬁd(as t he met hod as descri bed
. e B. X

above Sxa I Internediate (Z0) (0.0041 nol), nmethyl
gl yci nate hydrochloride (0.008 nol) and triet hyI amne (0.025 nol) in DCM
(50 M) wasEsmiple Bdland cooled at -25C. PyBOP (0.005 nol) was added and

t he reactloR mx “?@ﬁ,g@f%“ﬁ?ﬁd@f@b"é“ gr e%éfsﬁwlggﬁ%ature of -25C.

The m xt ur e "was room resi due was

purifi ed bytriethylamine k. Hmi) ndPGMhS ) avas siredfor §6 miputes atnoom maﬂﬂ‘@l—l?,m

100/ 0; 99/ 1) JR&&%H r Dedstid € teadfifn hitRufOwWNEHr
evaporat ed 'f'ﬁgﬂrley ue V\%sg???ft)ura)t ed uﬁ%ier Di PE flglllter d off hed
with 20pr chherss pr4EC thep yer the sreekqndat soogntemperatere. Watar §£ ml ﬂ@a

acetic aCl OThd thixburk 4vad Stirred for 15 mmutes then filtered through Bxtrelut™ and the organi

bt b Sty B AR T R“e%%%@t*e’ﬁﬁ@@?ﬁﬁf#ﬁ Qi3 %fﬁm ate

(1I 1) ( congoilectdd Mtheﬁnhncptwa&\@pdﬁied, yrel)dhlgr%ptpbnémnmundm(im-)phmldeon
in co @g‘]

Fte)fl)uxed %m‘&gﬁ? was "€ g;lrﬁoﬂr'l ?j rd’ﬁ;}g%#g]v% dﬁ&ﬁ&(fagal n

t he sollPentoxngthybestesd pr ocedure was repeat ed, the reaction

m xture was stirred and refluxed for 2 hours, c¢ooled and extracted tw ce
w th DCM paat ed organic | ayers were dried, the solvent was

i ond or 1 Amixirepteampangigndhobtl ehabfl ¥ ah b MhodSatdt S or e
[ [ 1-[4-[[[¢mb hﬁsﬁrwambﬂmbﬁaﬁnafaaummyme s3hyehi was bapytalairiDOMheny |
I- 20  was added and evaporated (three times). The residue was stirred in DIPE. The
N precipitate was filtered off, dried and punﬁed by high performance liquid -

chromatography over hyperprep C18 BDS (eluent : (0.5% NH,OAc in HyO/CH,CN

- 90/10)/ CH;0H/CH;CN 45/35/20;8/47/45;0/0/100). The desired fractions were

collected and the solvent was evaporated. The residue was stirred in DIPE. The
25  precipitate was filtered off, washed with DIPE and dried, yielding compound (143).

‘Example B.13
. 4'«1,1-Dimethylethy1)-[1,1' b1phenyi]-2-carboxyhc acid, (0.011 mol) was stirred in

- DCM (100 ml). Thionyl chloride (0.022 mol) was added. DMF (3 drops) was added

30 ' and the reaction mixture was stirred and refluxed for one hour: The reaction mixture -

was cooled and the solvent was evaporated. DCM (100 ml) was added and the solvent

" - was evaporated again, The residue was dissolved in DCM (50 ml) and this solution

was added to a solution of intermediate (56) (0.0097 mol) in DCM (50 ml). The

mixture was stirred. Sodium hydrogen carbonate (saturated aqueous solution) (50 ml)
35  was added and the mixture was stirred for 2 hours at room temperature. The layers

" were separated. The organic layer was dried, filtered and the solvent evaporated. The
residue was purified by column chromatography over silica gel (eluent: |
CH,C1,/CH;0H 98/2). The product fractions were collected and the solvent was




p'i peri di nyl ] phenyl acetyl ] am no] - hydrochloride (1:1) hydrate q%l. 13
(compound 25). Conpound (23) was prepared anal ogously starti gSErBQH5

" conpound wa%/0818600g t he nethod as described above. 30 Ex

m xture of internediate (20) (0.0034 spol), ethylamne (0.07 nol ?OZI?/If\i n
THF), N, N-di net hyl - 4-pyridinam ne (0.001 nol) and triethylamne (0.0034
mol) in DCM (100 ml) was stirred at roomtenperature. .

1- Et hyl - 3- ( 3- di et hyl ami nopropyl ) carbo 35 dii m de hydrochl ori de ( EDAP)
(0.007 nol )evaporated d ¥He resiiiue nas efystallized s S-tpimipaﬁdl/BIPE fikkeredtofhmel driedr e f or

Fil'Teor ot el 81 GRS 27 £ A bpd R TR BacloRi B WBrwrl® 5 ' SOl um

chr onat og r avhythe wmekmdl),l yieldigg 4. 95eg of(R)-N-[[CHACGIA-(LBOinethylathiybpk, 1= 100/ 0;

-.

D S B SR e

p| per| db nylepien 120°%C.car boxam de, and 4-fluoro-N-[4-(1-

pi peri di nyl )phenyl] benzam de (conmpound 24). 5 Exanple B.5 A m xture of

i nt er nedi ate q# (10 00016 nol ), P?/BOD (0.00032 npl) and triethylamne (0.1
m) i n DoMTable-} ligsdha eqmpounds that werepreparediaccprding to angiof ghe 3bove 005 nol )
was added Exadiplése Thedalldwing abbrtvintionsasers ised indhotablesi: gPyH D stafds. forlthe
reaction m tureq\ﬁ%F t(_:ool ed. Water (2 m) was added and the m xture was
stirrei é%l then 10 filtered through Extrelut", and the desired
conpou & was isol ated by HPLC, yielding . conpound (1). Exanple B.6 A

m xt ure of TableF-kedi ate (4) (0.000079 nol), 1,1 -carbonylbis-IHimdazole
15 (0. 00024 m)l) and triethylamne (0.00032 mol) in DCM (5 m) was stirred

-0 30 miuTes. This Solulion wag~added[ to (o) -1 euci ne net nyl er
hydrochlorf de (0. 000" 16 nol ), actipn mxture was shake 0 hpurs
at room tenperature, then 1‘ héur s ' [ nt of
(S)-1euci met hyl @ by & nde ) ' p.a.)
was added jand H%ke S shakdbiox 5. F . The
reaction xture . to foomte , fi . anfl the
filtrate was col | ectled, | Wi t h i ' e wap
fi | ter ed 'I.1h'l ngjlnl_ al LI~ II m "npl f_bﬂ I:V+J —OocC L T DV‘C \ADV'D ‘ADShed ‘vAv th
DCM (2 x 3nl).  TheCo.No. 1 Co. No. 2; Ex. B.5
~1°F
F
Co. No. 3; Ex. B.5S ' Co. No. 4; Ex. B.5
) 5
F
- Co.No. §; Ex B.5 ~; Co.No. 6; Ex. B.5
| Oﬁ”
/T . AR
l F _ F
Co. No. 7; Ex. B.5 Co. No. 8; Ex. B.5




filtrates were purified by HPLC (el uent

CH2Cl 2/ CH3OH 90/ 100) . The
product. fractions were collected and the sol vent was evapo &E}D QQ%I di ng
0. 041 g oWwop@msas0i C 25 aci d, PCT/EP02/03491
4-met hyl -2-[ [ phenyl [4-[4-[[[4" -(trifl yeronethyl)[I, 1!-biphenyl]-2 -
yl ] car bonyl ] am no] phenyl ] - 1- pi perazi nyl ] acetyl ] am no] - met'hyl ester, (2S}
(compound 26). Exanple B.7 30 A m xture of internediate (12) (0.000084
m)|), PyB gﬂ ﬂDﬂBA_mJJ_I\ and 'rrip_fhyln ine (ﬂ ﬂﬂD_’-lA_nnl)_in_FY‘l\/I(R ni )
was stirrefl for 30 tes at room tenpgrature. T cl ear sol ution wag
added to (Pp)-leucin t hyl ester hydr ocH or| de 0017 nol). The
reaction mxtur aken for 24 hours \??QQ/ reaction mxture pas
filtered afd ' d orice wikth of DCM To the 35
filtrate, pater (2 m) W m Xt ure was g
m nutes. The m xture was ™ S gh Extrelut and t¥e # esi due
was rinsed}2 x with DCM (3 m). hflltrate was evaporated an@ thk
resi due wag$ purified by HPLC (Wate 3 olym, with Xteara M5 C18; uent :
[(0.5% NHAPAC in H20) / CH3CN 90110) ] HCH3Oy 08 SEP 2005 WO 02/ 081467 '
PCT/ EPO2/ 08491 37 5 CH3CN (0 m.n ¢ 25/{0, (10 m nut es) 0/ 50/ 50, ¥1%6
m nut es 04-6+1066 8—16~ 29 86 AAttes—5+25+63 el \JI—rr efRt-anot+e—arl d,
4- et hyl) - hyl Co- B.S s }CoyNo 10; EX. ﬁ‘

(trifl uororet hyl )[ I, bi phenyl ] - 2-y1] carjbonyl ] am no] phenyl]-1 -

pi peridi nyl] acetyl o]-, methyl ester,| (2S)- (conpound-64). Exgqple $.8
Et hyl 2-br )WD.Q?QL 0.0001 nol) was |added to a mixture ofn irtefnmedf ate
(12) (0.0000824 nol ) and r|-n butylth|0Lrea(TBTU) (0. 00 F in PEA
(4 M). The reaction m ghaken |f or 2 hourg 2actipn -
m xture wag cooled to 10 rosaltemh f , fidet wag -
evaporated{ The residue was di sso o DCI\/I (& th
water (2 ml). The mixture was filt rough Ext | ter
resi due wag washed with DCM (2 x 3~ . The filtrat as evaporated. The
resi due wag purlfled by HPLC (V\ater eolqrm wth Xterra IVB Cl 8;, eluent:

L i f
RO P S o X SR OIS 7S P Y ORI
a- phenyl -4 [4-[[[4' ( quororrethyI)[l 1 -blphenyl '

1yl - 2- oxoet hyl estjer (c

enyl]-, 2-

et hfu)itfﬁ

Co. No. 13; Ex. B.1

Co. No. 14; Ex. B.2

AHSO‘Q

CoNo 15 Ex.B.5

80‘}*80

2 HC1 .H,0 .C3H;0; Co. No. 16; Ex. B.2

o

Co. No. 17; Ex. B.10

Co. No. 18; Ex.B.7




Exanpl e B.9 20 2- Bronpet hanol

m xt ure of

(1.2 equiv,
i nternedi ate (24)

(0. 000084 nol)
" (0.00018wob)/omaeh t he reaction m xture was

0. 00010 nmol ) was added to
in DVF (5 nl) af8
stirred for

a

3 Poumpre2/6349170C. The

sol vent was evaporated. The residue was partitioned between water and DCM

The extract's solvent was evaporated. The residue was
(Waters colum, with Xterra M5 C18;

el uent:

purified by HPLC

[(0.5% NHAOAC in 25 H20)/ CH3CN

90/ 10) ]/ CH {20—-hRpt-es5—36+-90—(Fo—-Autesr—06+1P0,
(18.10-20. PO m nut es)n8 / 15) . The producf fracti were col |l ecfed and|the
organi c so > ated. The aquepus conce ates were extractefl and
the extra u- evap ed y| el di n i i di neacefc acifl, a
.phenyl -1 -] : i rorret g& ‘
1, 1' - bi phepyl ] - 2- yI]carb n ]pheny 1-, 2-hydroxVeffhy} gstér 30
(conpound 134). Exanple B. ure of internediate (2 X} 09014 npl ),
internediate (44) (0.00016 no 233 (0. 00016 nol) #(5 nil)
was stirreg overni € sol ven was The resi flue
was di ssol fed—r—BCH: ulﬁ.oé’?,ar? - ershed—vit AL i igh
Extrelut4 and the fjflfjate was evaporat ef. Tr%iﬁ/'d e was purifijed by -
HPLC. The product frg€tions were collectpd andt1e Kol vent was € apora1 ed,
yi el ding 08 SEP MO, 02/ 081460~PCT/ EP02/ 034 052 g o qcet i
acid, [[[41[4-] A car bpnyl )a Ip | ]- ’
pi peri di nyl] pheny met hy| ester (conmpound mpoungl
(142) was prepared anal ogo “Teactipg internediate (
intermedi ale (49) using the net hdd#as depcri bed above. 5 Exanpl e¥B. 11 A
n‘FR)ture of [ 1 nt er mnegiyafg, 2R 4By, 8041000084 npl ) , HRPE & ) No! 2008y, B9 d
tri‘et hyl am 5 T WaS| St 3] 0
tenperature. Methyl hydroxyacetaje, (0. 0001 nol) was added,,NaEgI the reagtion
m xture wa$ stirred for 10 it 40C, then over the vweekend At rogm
tenperature. Water (2 m) | Th : PYEa-Tor' ™
m nutes, than. fif : rotgh "BLTyel ut
evaporatedy The rt S purifhed by
col | ected and tHae.sqlyent was evaph at ed
a-phenyl -14 [4-][4 (trlfluororret yI)[I

2- met hoxy- 2-

- phenyl ] -,

.H,0; Co. No. 23; Bx. B.3

Co.No. 24; Ex. B4

.m"i\/H
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H

.HC1 .H;0; Co. No. 25; Ex. B.3

(S) Co. No. 26; Ex. B.6

g

e

Co. No. 27; Ex. B.6

(S); Co. No. 28; Ex. B.6



15 oxoet hyl

(0.00081 nol),
roomtenpb‘f‘hﬂlﬂ&lﬁﬂor 2 hours.
and evaporated (three tines).

ester (compound 20).

Exanmple B.12 A m xture of conpound (97)
DCM (15 ml) and trifluoroacetic acid (5 m) w8 SRR 200 at
The sol vent was evaporated. pPE¥Epddeiyes added
The resisdue was stirred in D PE. The

precipitate was filtered 0% dried and purified by high performance liquid

chr omat ogr aphy over

90/ 10) /
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Q0 )<0 r Co. No. 43; Ex. B.7Co. No. 44; Ex. B.7 -.AtF Co. No. 45; Ex.
B.7Co. No. 46; Ex. B.7 H Co. No. 47; Ex. B.7Co. No. 48; Ex. B8&EF2005p 2005
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éorrpl ex was allowed to precipitate for 24 hours at 8C. The

| mrunopr eci pi tate was

mv NaF, 0.2 nM DTT, 5 nM
deoxychol ate (DOC), 0.1 %

Rocatl t..

liquid scintillation

pel l eted by centrifugation for 25 ni n@8&EPAR006320 g
" and wash&D 02@83es0wi t h a buffer 5 containing 40 nM Mops, 4BCHEPNAS2R04, 100
EDTA, 5 mMMEGTA, 1 % Triton-X-100, 0.5 % sodi um
SDS, 0.2 pM | eupeptin and 0.2 M PNSF.

Radi oactivity in the pellet was quantified by

counti ng.

fa =i a ]
CIOU var utTS dal © TTIUl

[ I -
1

Tabte

I\WUILI'Iv—‘I'g 1 d.tCL; il Uie Ci 1U
pl C50. val yes (= -1 CS3 val ue) No.] 1C5Q 17. 25. 767 38. 125 46.842
55. 635 6>7. 523 85. 892 95. 107. 231 {16. 127.651 1 91
146. 591 156. 64 75.856 18k, 8.0 206 . 228. 45 5.543
.245.603 256. 88 X \
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)
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Co.No. 137; Ex. B9 Co. No. 138; Ex. B.9
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i
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276.696 Co. No.|C50 286.226 297.368 307.041 316.974 327.138 33>7.523

345. 912 356. 951 36>7.523 377.174 387.047 39>7.523 40>7.523 498 SEE20095 233
435. 861 4WOWI8KIY 456 597 467. 136 476. 763 486. 338 497. 19 BOGEPB2EWUS] 614
526. 793 53>7.523 Co. No.|C50 595. 996 &®5.523 62>7.523 635. 523 665. 523

T/ | 3o

Co. No. 141; Ex. B.9 Co. No. 142, Ex. B.10

A,

A
. . .. Co. No. 144; Ex. B.13;
Co. No. 143; Bx. B.12 mp. 119.7-119.8°C; [oor= -25.99°

' __(c=24.05 mg/5 m] in DMF)

Co. No. 145; Ex. B.13; Co. No. 146; Ex. B.3; .HCL.H,0;
’ 20

mp. 119.9-120°C; [odpy = 28.78° mp. 245.-245.3°C;, [oJa. = -8.73°

(c=25.19 mg/5 ml in DMF) . (c=25.19 mg/5 ml in DMF)

: )
H
Co. No. 147; Ex. B.3; .HCLH,0;

mp. 237.2-237.3°C; [0} = 11.44°
(c = 10.93 mg/5 ml in DMF)

C. Pharmacological examples.
C.1. Quantification of the secretion of ApoB.

HepG2 cellls were cultured in 24-well plates in MEM Rega 3 containing 10 % fetal calf
5 serum. At 70 % confluency, the medium was changed and the test compound or carrier

(DMSO, 0.4 % final concentration) was added. After 24 bours of incubation, the

medium was transferred to Eppendorf tubes and cleared by centrifugation. A sheep



686. 215 695. 767 705.523 715.523 72>7.523 736.776 766.443 776.07 78. 7.1
90>7.523 917. 47 927.371 937.492 946. 137 956.575 965. 787 976. 886655200533

" 996. 035 MW892603I608 SEP 2005 WD 02/ 081460 PCT/ EP02/ 03491 pCcrAPo2/@349MMTP
assay MIP activity was neasured using3an assay simlar to one described by
J.R Wetterau and D.B. Zilversmt in Chem stry and Physics of Lipids, 38,
205-222 (1985). To 5 prepare the donor and acceptor vesicles, the
appropriate lipids in chloroformwere put into a glass test tube and dried

under a st rantibody dixgctedmgninstcitheranoBawes adged to thesupernatantiand fhe mrixture wagy
EDTA, 40 NG doc: £r 92n3irbPiRn, {uB5iE 8- Biech it Svad daeH dcd thi Bmrmilhé e

lipid. The nixture was vartexed briefly and thT pids were .then allowed to

hydrat e Forcomplen wanallawed to peegipitatedongd bowrsald PRRupQPTECPYAIE A5 cat | on
(Branson 10,efi¢dQ)by centrififaiioh SRS rintifes af 3207EandWushddbtwitewitBathufit ed

of "0, 198 rroniainna 40V, 40 B0 N EDar W0BHENRE B BSRA T 3 e 0
nnol phospreEDTAY S eiMIBGEA 1 % TritohiX-10010.5 % sodium deoxycholate (DOC), 0.1 %
SDS, 0.2 pM leupeptin and 0.2 pM PMSF. Radioactivity in the pellet was quantified by
liquid scintillation counting. '
~ Resulting IC5, values are enumerated in Table C.1.

10 .
Table C.1 : pIC50 values (= -log ICsq value)
Yy . TTcome | picso | [ coNo. | picso | . [ Co.No. |_pIC50
1 7.153 28 | 6226 59 5.996
2 5.767 29 7.368 60 5.523
3 8.125 30 7.041 62 | >7.523
4 6.842 31 6.974 63 .| 5523
5 5.635 32 7.138 66 | 5523
6 >7.523 33 >7.523 - 67 5.523
7 >7.523 34 5912 68 - 6215
8 5.892 35 6.951 69 5.767
9 5.938 36 >7.523 70 5.523
10 7.231 37 . 7174 71 5.523 .
11 6.059 38 7.047 72 >7.523°
12 7.651 39 >7.523 73 6.776
13 5.991 40 >7.523 76 6.443
- 14 6.591 41 6.536 77 6.07
15 6.641 42 6.233 78 .71
16 5523 43 5.861 90 >7.523
17 5.856 4 | >7.523 91 . 7.47
18 . 8.08 45 6.597 92 7371
20 6.96 46 7.136 93 7.492
21 - 5,862 47 6.763 . 94 6:137
22 8.458 48 6.338 95 6.575
23 5.523 49 7.19 96 5,787
24 5,603 50 6.58 97 6.856
25 6.887 51 6.614 98 6.233
26 6.64 52 6.793 99 . 6.035
27 6.696 53 >7.523 108 5.523



cardiolipin and 0.25 nol %glycerol tri [I 14C]-oleate), acceptor vesicles "
(240 nrml‘wjphosphatldyl choline) and 5 ng BSAin a total voluRBSEP 2005 | in
als5mn #0814$8ent ri f uge tube. Test conpounds were adde®CaiEPepbzsed i n
DVBO (0.13 % Sisal concentration). After 5 minutes of pre-incubation at 37
C, the reaction was started by the addition of MIP in 100 Al dialysis
buffer. The reaction was stopped by the addition of 400 | DEAE-52
cellulose pre-equilibrated in 15 nM Tris-HClI pH 7.5, 1 mM EDTA, 0.02 %
NaN3 (1:1, yal/lyol). The m xture was agitated for 4 mn and centrifuged 20
for 2 mn aém%ed |n an Eppendorf centrifuge (4C) to pellet the

DEAE- 52- bomP hé% gmmarrt&sné&ua&amtm ROWHRI! N9 the
accept or Cfﬁ was ,Co d and %gk counts were used to cal cul ate
the per centg'% y%&@ﬁsﬂ’étlil Iyﬂ\"’% ipids, 38.205:%2 (J889)eTes. 08 SEP
2005 \so Prepite e déhoParid ﬂaeh&las tHieSappcpriate | ldﬁnca.umfafuiﬂl werefpat MUl a

WIRAL Y Wbt s e

t her eof , WhHCEpH 15,1, mpPERTA, 48 ntVI NEC1; 0.021%6 Nadk; fassadbyftayenas hddddrtothel t o

o’ a0 38 el ol 80060 e Sy RGR SRl e BV T o,
Cl _aal kyl t haxsiradr @0 asdke. Bégsiolds, wqmthmpr@ared by battrisomicatih @rafson
1.4?' kylmamxzn ..%9911% brﬁnﬁﬁﬁ%&”“ 1?/5 ﬁ‘%%ﬁ. ! g:eghg@ogy@;&gg%ﬁﬂ(-yﬁa' kyl,

G - aal kyl oxy, uor onet each
R4 is i ndepé PF! Hﬂk@sw&gwmrﬁape@@ﬁmmu glhe@m@mfgwsamal 0,
or trifl uohixBileltphtainédidenct veksiéRl 40 nmaﬂpmbhaidyi&bﬂyé,@.s mol % of
cardiolipin and 0.25 mol % ghycerol tri [1-'“C]-oleate), acceptor vesicles (240 nmol
phosphatidylcholine) and 5 mg BSA in a total volume of 675 pl in a 1.5 mi
15  microcentrifoge tube. Test compounds were added dissolved in DMSO (0.13 % finial
concentration). After 5 minutes of pre-incubation at 37 °C, the reaction was started by
the addition of MTP in 100 pl dialysis buffer. The reaction was stopped by the addition
0f 400 ul DEAE-52 cellulose pre-equilibrated in 15 mM Tris-HC! pH 7.5, 1 mM
. EDTA, 0.02 % NaN; (1:1, vol/vol). The mixture was agitated for 4 min and centrifuged
20  for 2 min at maximum speed in an Eppendorf centrifuge (4°C) to pellet the DEAE-52-
- bound donor vesicles. An aliquot of the supernatant containing the acceptor hposomes
was counted and the [*C)-counts were used to calculate the percent tnglycende transfer
from donor to acceptor vesicles.




z" \, -x ~/ x-- 2" (a-5) wherein X | and X2 are each independently
selected fromCH N or an sp2 hybridized carbon atom ZlI iGBE8EPQAUS Z2 is
CH7CH2; - A/d sy@ it hyl ene group substituted with phenyl; Beeepresentis a
radical of formula O (b 1) u R5 0 C CIss6al | : anedil - Y- y b-3) O 71 R

-G 0O C, -6alkanediyl-Y- 0 OC 11 OC, -, all:anediyl-Y- 0-.....

e S T - ... _.--- Rt DHC ~H
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0 Claims
1. A compound of formula (I)
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P P
D,
7 (CHy)ys—N , D
}’23 -5 (R),2

the N-oxides, the pharmaceutically acceptable acid addition salts and the stereochemically

isomeric forms thereof, wherein

pl, p? and p3 are integers each independently from 1 to 3;

p is an integer zero or 1;

cach R}xi‘s independently selected from hydrogen, Cy.4alkyl, C.4alkyloxy, halo, hydroxy,
mércapt’d"'jcyano, nitro, Calkylthio or polyhaloC,_salkyl, amino, C.salkylamino and
di(C,.4alkyl)amino; '

each R? is independently selected from hydrogen, C;.4alkyl, C,.salkyloxy, halo, or.
trifluoromethyl; '

R3 is hydrogen or C|_4alkyl;

each R# is independently selected from hydrogen, C,alkyl, C,4alkyloxy, halo, or

trifluoromethyl;
Z 1s a bivalent radical of formula
\(1/ \‘{z
L \ —)/1
72
(a-5)

wherein
X! and X? are each independently selected from CH, N or an sp? hybridized carjon
atom;
Zlis CH,CH,;
72 is CH,CHy;
A is amethylene group substituted with phenyl;

B represents aradical of formula
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wherein 11s an integer 1 to 4;
j is an integer | to 4;
k is}’%ﬁl integer | or 2;
Y is O or NR? wherein R? is hydrogen, C,_galkyl or C,_jalkylaminocarbonyl;
R7is hydrogen, C|_galkyl, Ca.galkenyl, Co_galkynyl, phenyl, or phenyl substituted
with. €_4alkyl, halo, hydroxy or trifluoromethyl;
RS 15 C,_galkyl, Cq.galkenyl, Co.galkynyl, phenyl, or phenyl substituted with
C, 42lkyl, halo, hydroxy or triflacromethyl;
R10 and R!! are each independently hydrogen or C|_galkyl;
optiomally R7 and R? can be taken together to form a bivalent radical of formula -
(CH»)5-, -(CHy)a-, -(Cllp)s-, or —(CHz)6-§
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Cl- 6al kyl or Cl-4al kyl ani nocar bonyl

C2- 6al keny |, C2-6al kynyl , phenyl, or phenyl

hydroxy or trifluoronethyl; RS is
hia :
HVI‘ , phenyl, or phenyl substituted with

- Cl- 4al kyl , hal 0, hydroxy or trifl uororret hyl; R 10 and Rt 1 are each

|ndependently hydr ogen or
together to forma
-(012)5-. or -(CH,
formula N 58

9C 1_6al kyl ;
t radi cal

!

Oopt i onal ly R7 and R9 can be taken

formul a 0 2) 3-, - (
0,708 SEP 2005 ‘NB—OZ/’OB F§zr—| s adadigal of

N
H

and optionally in radical (b-1) the Cj.galkanediyl moiety can be further substituted with
pheuyl, phenylC, 4alkyl, hydroxyphenylC,_jalkyl, C, -alkyloxycarbonyl,

C 1_.4all<yloxyC r-aalkyl, Cy_qalkylthioC| _jalkyl, phenylC (-4alkylthioC | _4alkyl,
hydroxyC,_galkyl, thioC|_jalkyl, Cs_gcycloalkyl, Cs.gcycloalkylC | _salkyl, or a radical

of formula

o

S
H

CHZ—

éwm3

CHy— CH,~
N
‘ &hg or % '
’ N

N
H

2. A compound as claimed in claim 1 wherein R! is hydrogen, tert“butyl or
trifluoromethyl; R2, R3 and R¢ are hydrogen.

3 A compound as claimed in any of claims 1 to 2 wherein Z is a bivalent radical of
formula (a-5) wherein Z! and Z2 represent CH, CH, and X! is N and X2 is CH.

4. A compound as claimed in any of claims 1 to;2 wherein Z'is a bivalent radlcal of
formula (a-5) wherein Z! and Z2 represent CH—,CH7 and X! is CH and X 1s N.

5. A compound as claimed in any of claims 1 to 2 wherein wherein Z is a bivatent
radical of formula (a-5) wherein Z! and Z2 represeat CH,CH, and X! and X2 are N.

6. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and

a therapeutically active amount of a compound as claimed in any of claims 1 to' 5.

7. A process for preparing a pharmaceutical composition as claimed in claim 6 wherein

a therapeutically active amount of a compound as claimed in any of claims 1 to 5is

irtimately mixed with a pharmaceutically acceptable carmier.

8. A compound as claimed in any of claims 1 to, 5 for use as a medicine.



PC. / EP02/034.91 and optionally in radical (b-1) the C . 6al kaneggggp aniiety
can be f oY@ phzesis¥bstituted with phenyl, phenylCl, 4al kyl , Aopderexppienyl 1-
4al kyl, Ci1- 4al kyl oxycar bonyl, Cl1_4&9%yl oxyGi . 4al kyl ,

Cl_4al kyl t hi oCL. 4al kyl , phenyl Ct _4al kyl t hi oCl1. 4al kyl , hydroxyCf. 4alky1l,

t hi oCl_4al kyl, C3_6cycl oal kyl , C. 6cyci oal kyl Ck4al kyl , or a radical of
formula or HC(Ph); N H 2. A conpound as clainmed in claiml1l wherein RL is
hydrogen, tert-butyl or trifluoronethyl: R2, R3 and R4 are hydrogen. 3. A
conpound as-charraesssifer praparsis actosipeynd of prmplafewbérginz i s a bi val ent radi cal
O formul a (g am inthelegiade difonttla {R), vaRIGS BNA, ZR2GH 2fddPdredefintds and X2 i's

.CH 4. A conmpound as clained in any of clains'1'to,2 werein Zis a
bi val ent radi €8mds  fornmul a (a-5) wherein Z1 and Z' - represent CH/CH 7 and
X1 is GHand X2 is N. 5. A compound as claimed in any of claims | to 2

wherein wherein Z is a bival e;ﬁ\ radi cal 43;& formula (a-5) wherein Z1 and Z2

a

represent CH/CH2 and X1 and AL ?/)(R phar maceuti cal conposition
conprising a pharmaceutical | ¥ acéept bfg carrier g a therapeutically
active/anount of a conpound as cl ai f éﬂé ‘2‘%%@1(:' ains | td 5. 7. A process
for prieparing a pharmaceutical conpositi of“H2»*C™%i ned in claim6 wherein a
therapeutically active ambunt of a conpound as clainmed in any of clains 1 to
S 1s intimat eis}’re&@té‘&@itﬂzﬁﬁlp@e@mﬁ%&d{&6} hili RHaoRE 3R fradlal(ilgy),- 8. A

conpound as clainmed | y.,of Claims"1 to, 5 for use as.a nedicine. I 08 SEP
2005 WO 02/ osﬁ@?@ﬂp&%@m‘ﬁé@zg@ asgfined i TorEiadh 18R s ERSHFHGOR compound
of formula (1)hydrexghid Bllogin at MagiroiedeatiOn-Qhert eulvailt and bptjonalthéi thien B, A, Z,

‘R4, p3 and pé}_gl[egerg(%foifg%gmgbsle' Dee claiml1, 5 Z al (CH)p4-M_ (R4Ps (m

15 ~ b) an intermediate having the formula (IV)

wherein R1, R2, ‘R3, R4, A, Z, pl, p?, p? and p* are defined as in claim 1 and Q2
20 is selected from halo and hydroxy, is reacted with an intermediate (V) of the
formula B-H, in at least one reaction-inert solvent and optionally in the presence

of at ]Jeast one suitable coupling reagent and/or a suitable base;

c) an intermediate of forrula (VI), wherein R}, R2, R3, R4, pl, p?, p3 and p* are
25 defined as in claim 1 and Q3 is selected from halo, B(OH),, alkylboronates and

cyclic analogues thereof,



is reacted with a bi phenyl carboxylic acid or halide having the formla
(rrr), wherein R, R2, pl and p2 are as defined in fornula 03 BER®2901L is
sel ect ed WouHesPsshydr oxy and hal o, in at |east one reacti of~4 | vent
and optionally in the presence of a gyitable base Q 15 b)o@:ligﬁls(%kog?ﬂﬁedi ate
having the fornmula (1V) (RZ)p2 wherein Rl, R2, R3, R4, A Z, pl, p2, p3 and
p4 are defined as inclaiml and @ 20 is selected fromhal o and hydroxy,
is reacted with an internmediate (V) of the formula B-H, in at |east one
reaction-inert solvent and optionally in tf@eSgresence of at |east one

sui tabl e coupling reagenbaand )¢ suitabllie bas@® ) an internediate of
formula (VI), wherein R1, s , R4, p p3 and p4 are 25 defined as
inclaiml and B is sel ected om hal o, 2 , al kyVbpronates and
cyclic anal ogues thereof, 08 “SEP (CB)5 2/981460 PCT/ EP02/03491 60 is
reacted with a reactant having the for ( etvherein B, A and Z are

b,

defined as in claim1, in at least one reaction-inert solvent and optionally

in the 5 presence of at |east one transition netal coupling reagent and/or
at | east one sustedoted Witlpargrtatd haBjdgthe fordmulth (\I) Wwherejn BpApad @dse of f or nmul a

(I') are convertegdd v 0 . f.0l|l ow Al - kn f i
reactions; or if&gfgg?g‘%gl?&g%%’qng%lﬁ%tg &%gnnﬁgew&gt %%%legéel%itﬁ 0 an
acid addition sairesence ofaicast end tyansihionanstel coupling reagendland/of atdeasbomound of

formula (1) is comuklRdnd;nto a free base formwith alkali; and, if desired,
preparing stereochemcally isoneric forns thereof. 15 ‘

0
B)l\A/ Z—H (VID:

10 d) or, compounds of formula (I) are converted into each other following art-known
transformation reactions; or if desired; a compound of formula (I) is converted
into an acid addition salt, or conversely, an acid addition salt of a compound of
formula (I) is converted into a free base form with alkali; and, if desired,

preparing stereochemically isomeric forms thereof.
15





