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20
Drugs primarily used for the management of hyperlipidemia include bile acid
sequestrant resins such as cholestyramine and colestipol, fibric acid derivatives such as
bezafibrate, clofibrate, fenofibrate, ciprofibrate and gemfibrozil, nicotinic acid and
cholesterol synthesis inhibitors such as HMG Co-enzyme-A reductase inhibitors.

25  There still remains a need for new lipid lowering agents with improved efficiency
and/or acting via other mechanisms than the abové mentioned drugs.

Plasma lipoproteins are water-soluble complexes of high molecular weight formed
from lipids (cholesterol, triglyceride, phospholipids) and apolipoproteins. Five major
30 classes of lipoproteins that differ in the proportion of lipids and the type of
apolipoprotein, all having their origin in the liver and/or the intestine, have been
defined according to their density (as measured by ultracentrifugation). They include
LDL, VLDL, intermediate density lipoproteins (hereinafter referred as IDL), high
density lipoproteins (hereinafter referred as HDL) and chylomicrons. Ten major human
35  plasma apolipoproteins have been identified. VLDL, which is secreted by the liver and
contains apolipoprotein B (hereinafter referred as Apo-B), undergoes degradation to
LDL which transports 60 to 70% of the total serum cholesterol, Apo-B is also the main
protein component of LDL. Increased LDL-cholesterol in serum, due to oversynthesis



density lipoproteins (hereinafter referred as HDL) and chyl om crons. Ten
maj or human 35 pl asma apol i poproteins have been identified. VLDL, which is
secreted by the Iiver and contains apolipoprotein B (hereinafter referred
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transfer protein (hereinafter referred as MIP) is known to catalyze the

transport of trAqlyGaiipdforGRibte B Rlifd tiseAsd @h rdiilit HH&LiFBGHRa! Phey
20 can be classified into primary and secondary hyperlipidemic states. The most common
causes of the secondary hyperlipidemias are diabetes mellitus, alcohol abuse, drugs,
hypothyroidism, chronic renal failure, nephrotic syndrome, cholestasis and bulimia.
Primary hyperlipidemias have also been classified into common hypercholesterolaemia,
familial combined hyperlipidaemia, familial hypercholesterolacmia, remnant
25  hyperlipidaemia, chylomicronaemia syndrome and familial hyper-triglyceridaemia.

Microsomal triglyceride transfer protein (hereinafter referred as MTP) is known to
catalyze the transport of triglyceride and cholesteryl ester by preference to
phospholipids such as phosphatidylcholine. It was demonstrated by D.Sharp et al.,

30  Nature (1993) 365:65 that the defect causing abetalipoproteinemia is in the MTP gene.
This indicates that MTP is required for the synthesis of Apo B-containing lipoproteins
such as VLDL, the precursor to LDL. It therefore follows that an MTP inhibitor would
inhibit the synthesis of VLDL and LDL, thereby lowering levels of VLDL, LDL,
cholesterol and triglyceride in humans.

35 .
One of the goals of the present invention is to provide an improved treatment for

patients suffering from obesity or atherosclerosis, especially coronary atherosclerosis



pbosphol i pids such as phosphatidyl choline. It was denonstrated by D. Sharp et
al., 30 Nature (1993) 365:65 that the defect causing abetalipoproteinema is
in the MIP gene. This indicates that MIP is required for the synthesis of
Apo B-containing |ipoproteins such as VLDL, the precursor to LDL. It
therefore follows that an MIP inhibitor would inhibit the synthesis of VLDL
and LDL, thereby lowering |levels of VLDL,3LDL, cholesterol and triglyceride
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active amount QfredrdBHBAME thefdbeutiodlyakiveN-Aryl Sipedid e §iRtituted biphenyl-
carboxamide compounds, as well as methods for preparing such intermediates. Finally,
the invention provides a method of treatment of a condition selected from
20  atherosclerosis, pancreatitis, obesity, hypercholesterolemia, hypertriglyceridemia,
hyperlipidemia, diabetes and type II diabetes, comprising administering a
therapeutically active amount of a compound of formula (I) to a mammal.

The present invention relates to a family of novel compounds of formula (1)

25
|

N

. C O-(cnz)rc—v-n’ D,
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the N-oxides, the pharmaceutically acceptabie acid addition salts and the
stereochemically isomeric forms thereof, wherein
30  R!is hydrogen, C4alkyl, halo, or polyhaloC;alkyl;
R2 is hydrogen, C;alkyl, halo, or polyhaloC;4alkyl;
R3 is hydrogen or C_4alkyl;
R# is hydrogen, Cyalkyl, or halo;



The present invention relates to a famly of novel compounds of formula (1)
25 4 R2- R XI =X2 the N-oxides, the pharmaceutically acceptable acid
addition salts and the stereochemcally isonmeric forns thereo4 wherein 30
Rl is hydrogen, G aal kyl, halo, or polyhaloC, .alkyl; R2 is hydrogen,

Cl. 4al kyl , hal o, or polyhal oQ Aal kyl; R3 is hydrogen or Cl.4alkyl; R4 is
hydrogen, Ciaalkyl, or halo; -4- nis an-#nteger 0, or 1; X1 is carbon and
X2 is carbon; or X1 is nitrogen and X2 is carbon; or X1 is carbon and X2 is
nitrogen; X3 is carbon or njtrogen; 5 Y represents 0, or NR6 wherein R6 is
hydrogen or Cl.ngpkipteger (8r Liepresents a radical of formula ~B pry

- (CH2) rt r G- Z- R \(i8 cdrbon ahd X2y carboi;-or X! @-Rifegbn@Ad (&-iLdarboR? 10 wherein mis an

integer 0, 1, qr ﬁéx}s(jcazboﬁn&.f)fsgw-ﬁ%ﬁ? is hydrogen; Cl alkyl; .15 d -6al kyl

substituted wi th“hydfoxy, amn no- or di (Cl1-4al kyl)ani no,
Cl1. 4al ky| oxycar¥uisgarborcornittoges; bonyl , aryl or heteroaryl;

5 Y represents O, or NR6 wherein RS is hydrogen or Cy_galkyl;
RS3 represents a radical of formula

—(CHZ),,,—?—C—Z--R’ (a-1)
R7

8 or

) -—?—-(CH,),,,—-C—Z—-R’ (a-2)
R7

10 wherein
m is an integer 0, 1, or 2;
Zis O orNH;
R7is hydrogen;
Cy-galkyl;

15 C,-¢alkyl substituted with hydroxy, amino, mono- or di(C;_4alkyl)amino,
C;.4alkyloxycarbonyl, aminocarbonyl, aryl or heteroaryl;
Cj4alkyl-O-Cj_qalkyl;

C;4alkyl-S-C;_4alkyl; or
aryl;
20 R8 is hydrogen of C,_galkyl;
) R? is hydrogen, C;_4alkyl, aryl}, or Cj_4alkyl substituted with aryl};
or when Y represents NRS the radicals RS and R6 may be taken together with the
nitrogen to which they are attached to form pyrrolidinyl substituted with
C;_qalkyloxycarbonyl and optionally further substituted with hydroxy; or
25 piperidinyl substituted with C;_salkyloxycarbonyl;
aryl is phenyl; phenyl substituted with one, two or three substituents each
independently selected from C;_4alkyl, C;_4alkyloxy, halo, hydroxy, nitro,
cyano, C,_4alkyloxycarbonyl, triftaoromethyl, or trifluoromethoxy; or
benzo[1,3]dioxolyl;
30 aryllis phenyl; phenyl substituted with one, two or three substituents each
independently sclected from C;_4alkyl, C;_alkyloxy, halo, hydroxy, nitro,
cyano, C;_salkyloxycarbonyl, trifluoromethyl, or trifluoromethoxy; and



Cy4al kyl - O Cl . 4al kyl ; Cl4al kyl -S-d 4al kyl; or aryl; 20 Rs is hydrogen of
Cl-6al kyl; R9 is hydrogen, Cl.4alkyl, aryls, or Cl4al kyl substituted with
aryls; or when Y represents NR6 the radicals R5 and R6 may be taken together
with the nitrogen to which they are attached to form pyrrolidinyl
substituted with Cl.4alkyl oxycarbonyl and optionally further substituted

wi th hydroxy; or 25 piperidinyl substitutbied with C _4dkyl oxycarbonyl; aryl

i s phenyl; phenyl substituted with one, two or three substituents each
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n-hexyl, 2-nethyl dbﬁhélﬁiaﬂ{la shbktheted Witk 2 to 6 RAbgLR atoadsisde kyl is

defined as Chal kyf bst|t ns such as
di 1 udr onet hyl | 3 ool Zﬂ% ?‘\g’f‘m*rl%°éi’ﬁiﬂﬁ%§9&t“?ﬁe i ke: -
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- di(Cy _4alky1)ammo defines tertiary amino radicals having from 1 to 4 carbon atoms
such as, for example, dimethylamino, diethylamino, dipropylamino,
diisopropylamino, N-methyl-N"-ethylamino, N-ethyl-N"-propylamino and the like.

20  The pharmaceutically acceptablo acid addition salts as mentioned hereinabove are
meant to comprise the therapeutically active non-toxic acid addition salt forms which
the compounds of formula (T) are able to form. The pharmaceutically acceptable acid
addition salts can conveniently be obtained by treating the base form with such
appropriate acid. Appropriate acids comprise, for example, inorganic acids such as

25  hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nitric, phosphoric and
the like acids; or organic acids such as, for example, acetic, propanoic, hydroxyacetic,
lactic, pyruvic, oxalic (i.e. ethanedioic), malonic, succinic (i.e. butanedioic acid),
maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and

30 the like acids.

Conversely said salt forms can be converted by treatment with an appropnate base into
the free base form.

35  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 solvates
are for example hydrates, alcoholates and the like.



- di (G 4al kyl)am no defines tertiary amno radicals having from1l to 4
carbon atons such as, for exanple, dinethylam no, diethylam no,

di propyl am no, diisopropylam no, N nethyl-N -ethylam no,

N-et hyl - N -propyl am no and the Iike. 20 The pharnaceutically acceptable acid
addition salts as nentioned herei nabove are neant to conprise the
therapeutically active non-toxic acid adgition salt fornms which the
conpounds of formula (1) are able to form The pharnaceutically acceptable
acid addition salts can conveniently be obtained by treating the base form
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( 1) wherein t haherwise mgaimned‘ ortmrhcamdpﬁe cldamgal dcgrgoaqmnlofcompodndsddnoteﬁhér he term
"stereochem C%fx)cﬁré,f &%gEBés 1d ﬁ:é somféic 588 @éo&i 1'dik%ére%Hert he
1

possi bl e i soneri e .coppoun possess.

Unl ess  otlfer 4 EnanHpmers Tl Sppotug, fcmawes wmf@ﬁ%f
conpounds denaisdesctibed hereiny tsed ¢o prepand éndposlacthoffostuls @0 chemical |y i soneric
forms, said mxtures containing all 10 diastereoners and enantioners of the

basi ¢ ol ecul afbfeﬁérﬁxk'% Hioewar&/‘ife%sbdhe%i ﬁn'aﬁéb'r ce w:ﬁ:t@li &Fﬂb&aﬁt‘é‘“t ers may have
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20
The absolute stereochemical configuration of the compounds of formula (I) and of the
intermediates used in their preparation may easily be determined by those skilled in the
art while using well-known methods such as, for example, X-ray diffraction.

25  Furthermore, some compounds of formula (I) and some of the intermediates used in
) their preparation may exhibit pobymorphism. It is to be understood that the present
invention encompasses any polymorphic forms possessing properties useful in the
treatment of the conditions noted hereinabove.

30 Inan embodiment the present invention concerns the compounds of formula (T), the
N-oxides, the pharmaceutically acceptable acid addition salts and the stereochemically
isomeric forms thereof, wherein
R!is hydrogen, C)4alkyl, halo, or polyhaloC, 4alkyl;

R2 is hydrogen, C)4alkyl, halo, or polyhaloC; salkyl;
35  R3is hydrogen or C; 4alkyl;
R4 is hydrogen, C4alkyl, or halo;
n is an integer 0, or 1;
X! js carbon and X2 is carbon; or X! is nitrogen and X2 s carbon;



(partially) saturated radicals nmay have either the cis- or
trans-configuration. Unless otherw se nentioned or indicated, the chem cal
desi gnati on of conpounds denotes the mixture of all possible stereoisoneric
forms, said m xtures containing all diastereonmers 15 and enantionmers of the
basi ¢ nol ecul ar structure. The sanme applies to the internediates as

descri bed herein, used to prepare end products of fornmula (1). The terns cis
and trans are used herein in accordance with Chem cal Abstracts

nonencl ature and refer to the position of the substituents on a ring noiety.
20 The absol ut mrﬁbswbdmnﬂxahsrmmﬁmgur ation of the conpounds of forrmula (1)
and of the intQspe Eﬁ |n their preparation may easily be determ ned
by those skille |n t ar V\/r] 1#69 wel | - nmet hods such as, for
exanpl e, X-ray Yirepressts Dot NROgvhersin s hydrogenor, ounds of fornula (I)
and some of thensﬁbﬁ&emdlmasommm n their preparation may exhibit

pol ynor phi srg is to be understood that the present invention enconpasses
any pol ym)rphlc forns pogsessing properties useful in the treatnent of the
condi ti ons noted herei na§ e. P In.an enbodi nent the present invention
concerns the corrpourfE@ ( Ilf the N-oxides, the pharmaceutically
acceptabl e acid additi onR3alts and t he stereochem cal ly isonmeric forns

t hereoZ wherein R sﬂhy ogen, Cl.4al kyl, halo, or polyhal oCp. 4al kyl; R2

i s hydrogen, (.nalk al®, or pol yhal oCL. 4al kyl; 35 R3 is hydrogen or
Cldal kyl; R4 is hyeI-F Za-aPkﬁ-Z or halo; nis an integer 0, or 1; Xl
is carbon and X2 is arbon is nitrogen and X2 is carbon; -7- or Xl is
car bors and X2 is nitrogen; X3 |s carbon or nitrogen; Y represents 0, or NR6

wherei’n R6 is hydr%or Cl4al kyl; R5 represents a radical of formula 5 ao
m is an integer 0, 1, or 2,
10 Z is O or NH;
R7 is hydrogen;
Cy.alkyl;

C,.¢alkyl substituted with hydroxy, amino, mono- or di(C;_galkyl)amino,
C; 4alkyloxycarbonyl, aminocarbonyl, aryl or heteroaryl;
15 C]_4a]kyl-O-Cl_4a]kyl;
C1_4aJkyl-S-C1_4aJkyl; or
aryl;
R8 is hydrogen of C).galkyl;
R? is C,_4alkyl, phenyl or benzyl;
20 or when Y represents NRS the radicals RS and R6 may be taken together with the
) nitrogen to which they are attached to form pyrrolidinyl substituted with
C;4alkyloxycarbonyl and optionally further substituted with hydroxy; or
piperidiny] substituted with C;_salkyloxycarbonyl;
aryl is phenyl; phenyl substituted with one, two or three substituents each
25 independently selected from C; _4alkyl, C;_salkyloxy, halo, hydroxy, nitro,
cyano, C;_4alkyloxycarbonyl, trifluoromethyl, or trifluoromethoxy; or
benzo[1,3]dioxolyl; and
heteroaryl is imidazolyl, thiazolyl, indolyl, or pyridinyl.

30 In another embodiment the present invention concerns compounds of formula (I) the
N-oxides, the pharmaceutically acceptable acid addition salts and the stereochemically
isomeric forms thereof, wherein



-(CHa)mc-GZ-R9 (a-1) R7 fia 08 -C(CHz C-Z-R9 (a-2) R7 wherein mis an
integer O, 1, or 2; 10 Zis Oor NH R7 is hydrogen; dd-6alkyl; C.6alkyl
substituted with hydroxy, am no, nono- or di(d 4al kyl)am no, Cl

al kyl oxycar bonyl , am nocarbonyl, aryl or heteroaryl; 15

Cl4al kyl - 0- CJ- 4al kyl : Cl4al kyl -S-C 4al kyl; or aryl; Rs is hydrogen of

Cl _6allryl; RO is C l1l4al kyl, phenyl or beBzyl; 20 or when Y represents NR6
the radicals R5 and R6 nay be taken together with the nitrogen to which
they are attached to formpyrrolidinyl substituted with Cl.al kyl oxycar bonyl
and optionally Rhisphlahalgﬁjb@z!li uted with hydroxy; or piperidinyl substituted
wi th Cl4al kyl okagrh?&agén;omlyﬂbi];s phenyl ; phenyl substituted with one, two
or three subst ik e each 25 . ndependently sel ected from CL. al kyl

Cl4al kyl oxy, haf*o’s BHYFAEHY 144X 0, cyano,  Cl. gal kyl oxycar bonyl ,

trifl uoromet hyl R4 ishydrogeb} uor omet hoxy; or benzo[ 1, 3] di oxol yl ; and het er oar yl
is imdazolyjg, Bf},iaﬁm&gﬂ@,oﬂ‘m' yl, or pyridinyl. 30 In another enbodi nent

bhar haceut | cal | 51 eBBoR SHC g GPoatar F Birotemepd RECHR o1 or cochert cal 1y
i soneric forms ornieriecdrbonandX@isnitr@en;R1 i s pol yhal oCl4al kyl ;
X3 is carbon or nitrogen;
Y represents O, or NRS wherein R€ is hydrogen or C;_4alkyl;
10 RS represents a radical of formula

) R

-—-5:-—(014,);@—2——&’ (a-2)
R7

wherein
15 m is an integer 0, or 1;
Zis O or NH;
R7is hydrogen; C;_galkyl; C,_galkyl substituted with amino,
C)4alkyloxycarbonyl, aryl or heteroaryl; Cy_4alkyl-S-C,_4alkyl; or aryl;
R8 is hydrogen of Cy_galkyl;
20 R is C_4alkyl;
or when Y represents NRS the radicals R and R6 may be taken together with the
nitrogen to which they are attached to form pyrrolidinyl substituted with
C.4alkyloxycarbonyl and optionally further substituted with hydroxy; or
piperidinyl substituted with C;_4alkyloxycarbonyl;
) 25 aryl is phenyl; phenyl substituted with hydroxy; or benzo[1,3]dioxolyl;
heteroaryl is imidazolyl.

A group of interesting compounds consists of those compounds of formula (I) wherein
one or more of the following restrictions apply :
30 a) Rlisfert-butyl or trifluoromethyl;
b) R2is hydrogen or C;_4alkyl;
¢) R3 is hydrogen;
d) R4 is hydrogen;
e) Y represents NRS wherein RS is hydrogen or methyl;
35 ) Zrepresents O;
g) RS represents hydrogen;
h) R represents Cy_galkyl.



R2 is hydrogen, or Cl4alkyl; R3 is hydrogen or Cl gal kyl; R4 is hydrogen;
5nis aninteger 0, or |I; X1l is carbon and X2 is carbon; or X 1 is nitrogen
and X2 is carbon; or X 1 is carbon and X2 is nitrogen; X3 is carbon or
nitrogen; Y represents 0, or NR6 wherein R6 is hydrogen or C, -4alkyl; 10
R5 represents a radical of formula fi g -r(CH GZ-R9 (a-2) Rv wherein 15 m
Is an integer O, or 1; Zis O or NH R7.9s hydrogen; Cl-6alkyl; C-6alkyl
substituted with am no, Cl4al kyl oxycarbonyl, aryl or heteroaryl;

Cl-0al kyl -S-C1. 4al kyl; or aryl; R8 is hydrogen of Cl-6alkyl; 20 RO is C

1. 4al kyl; or when Y represents NR6 the radicals R5 and R6 may be taken
together with tmﬁrstpﬂrﬁdutaggtoup of colmpainds ire yhoser compburads o formola{l) wherinr Xl i di ny!l
substituted w E)*b gP(pégl xycar bonyl and optionally further substituted
wi t h hydroxy; nyI substituted with C4al kyl oxycarbonyl; 25 aryl

I s phenyl; phenyl substituted with hydroxy; or benzo[1, 3]di oxol yl;

het er oaryl i5s |mmmnayiculawgrgmmfpompoundamthgaemgxpemdpgﬁfvuauleamhgm of those

conmpounds of f%x 1*2mem£,s%bdmre of the follow ng restrictions
apply : 30 a) Is tert uty or trifluoronethyl; b) R2 is hydrogen or

4al kyl ; h R4
daalkyl: c) R It}usrderccjur: argroup o %ompouxll areyﬂ?orsggompounds of formula (I) wherein X!

is nitrogen, X2 is carbon, and X3 is carbon.
10
A fourth particular group of compounds are those compounds of formula (T) wherein

X! is carbon, X2 is nitrogen, and X3 is nitrogen.

A fifth particular group of compounds are those compounds of formula (I) wherein n is
15  theinteger 1.

A first preferred group of compounds are those compounds of formula () wherein R1is
trifluoromethyl; R2 is hydrogen; R3 is hydrogen; R4 is hydrogen; X!, X2 and X3 are
_ carbon; n is the integer 1; Y represents NRS wherein R is hydrogen or methyl; and R3
20 is aradical of formula (a-1) wherein m is the integer 0.

A second preferred group of compounds are those compounds of formula (I) wherein

R1is trifluoromethyl; R2 is hydrogen; R3 is hydrogen; R4 is hydrogen; X1, X2 and X3

are carbon; n is the integer 1;Y represents NR6 wherein RS is hydrogen or methyl; and
25 RSisaradical of formula (a-1) wherein m is the integer 1.

) A third preferred group of compounds are those compounds of formula () wherein R!
is trifluoromethyl; R2 is hydrogen; R3 is hydrogen; R4 is hydrogen; X!, X2 and X3 are
carbon; 1 is the integer 1; Y represents NRS wherein R6 is hydrogen or methyl; and RS

30 is a radical of formula (a-2) wherein m is the integer 1.

A fourth preferred group of compounds are those compounds of formula () wherein R!
is trifluoromethyl; R2 is hydrogen; R3 is hydrogen; R4 is hydrogen; X!, X2 and X3 are
carbon; n is the integer 1; Y represents NRS and RS and RS are taken together with the
35  nitrogen to which they are attached to form pyrrolidinyl substituted with C;_salkyl-
oxycarbonyl and optionally further substituted with hydroxy, or piperidinyl substituted

with C; 4alkyloxycarbonyl.



e) Y represents NR6 wherein R6 is hydrogen or nethyl; 35 1) Z represents O;
g) R8 represents hydrogen; h) RO represents Cl.4alkyl. -9- A first

particul ar group of conmpounds are those conpounds of fornmula (1) wherein X,
X2 and X3 are carbon. 5 A second particular group of compounds are those
conpounds of formula (1) wherein X is carbon, X2 is nitrogen, and X3 is
carbon. A third particular group of conpqgunds are those conpounds of fornula
(1) wherein X1 is nitrogen, X2 is carbon, and X3 is carbon. 10 A fourth
particul ar group of conpounds are those conpounds of formula (1) wherein Xl
i's carbon, X2 iPartivular grows of eompodiRisiare thost prefpened graups df compauntls wherein R§r oup of
conpounds are tho wherein nis 15 the integer 1.
A first preferre%ésgrr“g%@@rmmgrﬁéﬁ%%ta {1 d’se conmpounds of fornula (I)
wherein Rl is trifluoromethyl; R2 is hydrogen;, R3 is hydrogen; R4 is

hydr ogen; X1, mﬁmnpmoessfamrepauaswrpoumlswﬁfomela(lhw@gwea_swhprmpm esents NR6

wherein R6 iss hﬁmﬁﬂo@fomgﬂ and R5 20 is a radical of formula (a-1)
wherein in is the iInteger second preferred group of conpounds are those

conmpounds of fornula (I) wherel is trifluoronethyl; R2 is hydrogen; R3

I s hydrogen; R4 is hydrogen; 3 arﬁe carbon; n is the integer 1;
Y represents NR6 wherein ' sand 5 R5 is a radical
2| n er

of formula (a-1) wherein m "A th|rd preferred group of
conpounds are those corrpoun s of formul a (1) wherein Rl is trifluoronethyl;

R2 is hydrogen; R3 |s hydr.ogen; R4 |s dro en; X2 and X3 are carbon; n
is the integer whereinR%sB7.de %% X582 4 %@%%W@g@n‘%m ded wilka and RS

30 isya radocalb;phénﬁamuymaéﬂvehalmeaamgrmmrmurrm| nteger |. A fourth
preferred group of conpounds are those conpounds of fornula (I) wherein RI

is trifluoronethyl; R2 is hydrogen; Rgtis hydrogen; R4 is hydrogen; X, X2
and X3 are car bon; nis the integer 1; Y represents NR6 and R5 and R6 are
taken together with the

. ~ o (€11Y)

wherein R! and R2 are as defined in formula (I) and Q! is selected from hydroxy and

15  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
(I) into an addition salt thereof, and/or preparing stereochemically isomeric forms
thereof. In case Q! is hydroxy, it may be convenient to activate the biphenylcarboxylic
acid of formula (III) by adding an effective amount of a reaction promoter. Non-

) 20 limiting examples of such reaction promoters include carbonyldiimidazole, diimides
such as N,N’-dicyclohexylcarbodiimide (DCC) or 1-ethyl-3-(3’-dimethylaminopropyl)-
carbodiimide (EDCI), and functional derivatives thereof. For this type of acylation
procedure, it is preferred to use a polar aprotic solvent such as, for instance,
dichloromethane. Suitable bases for carrying out this first process include tertiary

25  amines such as triethylamine, triisopropylamine and the like. Suitable temperatures for
carrying out the first process of the invention typically range from about 20°C to about
140°C, depending on the particular solvent used, and will most often be the boiling
temperature of the said solvent.

30 A second process for preparing compound of the present invention is a process wherein
an intermediate having the formula (IV)



35 nitrogen to which they are attached to formpyrrolidinyl substituted with
Ci - 4al kyl - oxycarbonyl and optionally further substituted with hydroxy, or
pi peridinyl substituted wth C).al kyl oxycarbonyl. -10- Particul ar groups of
conpounds are those preferred groups of conmpounds wherein R8 represents
hydrogen and RO represents C-galkyl. A first process for preparing
conpounds of formula (1) is a process whdldein an 5 internediate of fornula
(11) 4 3 1114- "rld (CH2) GY-RS (Il) LJ R X 90 wherein R3, R4, R5, vy, n,
Xl, X2 and X3 are as defined,in formula (1), is reacted wwth a 10

bi pbenyl carboxylic acid or | ide having the formula (I111), R Rz_ Q
wherein RI and R2 are as d ed in fornmula (1) and QL is selected from
hydroxy and 15 halo, in af ast one reaction-inert solvent and optionally
pase, ghe said process further optionally

conprising converting a conmppund of fpxhul (1) info an addition salt
thereof, and/or preparing geneoc ti éa-l—lk@sﬂ ~C—Rbr nfV) t hereof . In case
QL is bydroxy, it may b& caq X'ex’act¥ht e the bi phenyl carboxylic acid

of fornmula (111) by adding an effective anbunt of a reaction pronoter. Non
20 limting exanples of such reaction %ir__’ormters i ncl ude car bonzyl di i m dazol e,

di i mides such vaerdaR YRR, Bhax XI Ffrand &7 jarei ag defired ) fopmula () and Q2 is
L5 5 SOt B OO ek ) f 0
to use a pgfsar I-&bl&g??, e"%gm%fwa?g&ﬁ aéggﬁ:%?‘” F?Fgwﬁ‘isé’?%fﬁ&“@iﬂ)oﬂn&ﬁ@eﬁ ane.
Sui t abl e bases dnereactiunrierngphent and bpteonally is thepresenee of atieaktmie suiablei ary 25
octar i M A M
range from abo@“ﬂ@&'&%’%‘ﬂ’ﬁ °fi°4'et§,a (’éé’é%gﬂﬂ Wl tt‘h@?faﬁ'“ﬁ%&%‘?"@ol vent
used, and wi || seepenchenfitally isoemetit\forioothereofgln case Q2 is hydroxy, it may be convenient to
10  activate the carboxylic acid of formula (IV) by adding an effective amount of a reaction
promoter, Non-limiting examples of such reaction promoters include carbonyl-
diimidazole, diimides such as DCC, EDC], hydroxybenzotriazole, benzotriazol-1-yl-N-
oxytris-(dimethylamino)phosphonium hexafluorophosphate (BOP), tetrapyrrolidino-
phosphonium hexafluorophosphate, bromotripyrrolidinophosphonium
15  hexafluorophosphate, or a functional derivative thereof, such as disclosed in “Solid-
Phase Synthesis: A Practical Guide”, edited by Steven A. Kates and Fernando
Albericio, Marcel Dekker, Inc., 2000 (ISBN: 0-8247-0359-6) on pages 306 to 319.

A third process for preparing a compound according to the present invention isa
20  process wherein an intermediate having the formula (VI)

Rl

4

.x3
7 /'\__
R2—— | ]i‘,_(: Z—Q VD,
N R} X=X

wherein R, R2, R3, R4, X!, X2 and X3 are as defined in formula (I) and Q3 is selected
25  from halo, B(OH),, alkylboronates and cyclic analogues thereof, is reacted with a
reactant having the formula (VII)



tenperature of the said solvent. 30 A second process for preparing conpound
of the present invention is a process wherein an internediate having the
formula (1V) -11- RL-R4 X3 N~ (CH2)n j-Q@ (IV) R R'3 Xl -X2 wherein R1,
R2, R3, R4, a, X1, X2 and X3 are as defined in formula (1) and @ is
selected fromhal o and hydroxy, is reacted with an internediate (V) of the
formula 5 HNRSR6, wherein R5 and R6 arelas defined for conpounds of fornula
(1), in at least one reaction-inert solvent and optionally in the presence
of at |east one suitable coupling reagent, and/or a suitable base, the said
process further optionally conprdsiag _corerting onpound of fornula (1)
into an addition salt thereof ¥ Had/ r«ﬁpﬁﬁﬁﬁf' 'eochem cally isoneric
forms thereof. In case @ is hydroxy, it nay be convenient to 10 activate

t he carboxylic acid of fornmula (1V) by adding an effective anount of a

reaction pr omskherein mBf and Yrareas definsdinformuiladd), iniat least encrepcionsinedpolvents i ncl ude
carbonyl - di i r ghdlgtiehdly iflthe pieside 6a€ feasd Snd ¥ekasitib Fnbtal douplin rydpemzad/od azol e,
benzotri azol -1 -%I - N- o%glylg . S- ('ﬁl m{%w%gpﬁg)sa oni_um .heég‘v&%gr gphosphat e
(BOP) .  t ot r dpylesionepadic lgme e SRR P cotverting
bromot i i pyr r ol icotinpoupd ofsfornmia ﬂ)mmanlaéddmnlsabthsphbswfa‘mepamg a functional
Pract cal _Gui agreoegmtally Bome eia Ukeof This e eattiANPAPER Ge el (e
Dekker, Inc., 29thoBpehysid '%’3‘8'25‘7{9’8‘3?5@’-'% aRPi‘:%Eg‘B%“‘%WqPS reggepts and/of jy; ¢
process for pr egitbletigaris,ceogpailadiimrompowidsimch as gatladiym esta(ttiplienylent i on is a 20
proc esls Whgpel By APhihd)! (AR iGent 3%t dh8 dlpBifadhil, 719* Bistdifhbnyiflbsptinef- 142 2 R
@ ). 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 Q3 is 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.
15
Compounds of formula (I-a), defined as compounds of formula (I) wherein Y represent
NH and R3 represents hydrogen, can conveniently be prepared using solid phase
synthesis techniques as depicted in Scheme 1 below. In general, solid phase synthesis
involves reacting an intermediate in a synthesis with a polymer support. This polymer
20  supported intermediate can then be carried on through a number of synthetic steps.
After each 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
25  process to cleave the resin from the sample. More detailed explanation of the
techniques used in solid phase chemistry are described in for example “Handbook of
Combinatorial Chemistry: Drugs, Catalysts, Materials” edited by K. C. Nicolaou, R.
Hanko, and W. Hartwig, volumes 1 and 2, Wiley (1ISBN: 3-527-30509-2) .

Scheme 1 :
OCH, RN, OCH;
CHO > CHyYH
Ti(OiPr), R

30 01-64-0261 room temperature



wherein R, R2, R3, R4, XI, X2 and X3 are as defined in fornula (1) and @3
is selected 25 fromhalo, B(OH)2, al kyl boronates and cyclic anal ogues
thereof, is reacted with a reactant having the formula (VII) -12 (VI1),
wherein n, R5 and Y are as defined in formula (1), in at |east one
reaction-inert solvent and optionally in the presence of at |east one
transition netal coupling reagent and/or-i3at- 5 | east one suitable |igand, the
sai d process further optionally conprising converting a conpound of formula
(1) into an addition salt thereof, and/or preparing stereochem cally
isonmeric forns thereof. This type of reaction being known in the art as the
Buchwal d reacti on, reﬁereﬂge to tie pl i cabla@#ign al coupl i ng reagents

and/ or SU|tabI@ﬂPﬂbaﬂd§° ’1FHAF§<£%§FJWIcdﬁﬁﬁﬁﬁﬁ?’éuch as pal | adi um
tetra(triphenyl 10 phosphine), tri drbenzypﬂﬂéﬂbfacehgne di pal | adi um

2, 2" - bi s(di phenyl phosphi no) -1, 1' - bi naphtyl the like, may be

found for instance in Jg rahedron Letters (1996 k¢ 37(40), 7181-7184 and

J. Am Chem Soc. , P18: 7 16 is B(C]—DZla(a al kyl boronate or a
cyclic anal ogugg h q}# ﬁ ac tgte b uM as the coupling
reagent, accord® etia —8 833-6. 15 Conpounds
of formula (1-a), defi\ned a® corrpounds of forrru V\/nerer n Y represent

NH and R3 represents h%ﬂ’ogen can conveniently be prepared using solid
phase synthesis technregﬁ{eﬁ) as depicted in Scheme | below. In general, solid
phase synthesis involves ‘reacting an internediate in a synthesis vvrth a
pol ymer support. This polynmer 20 supported internedi ate can then be carried
on thréough a nunber of 0Nt he\tal c steps. Af er each step, inpurities are
renoved byfrltri he resif and nuner o imes with various
sol vents. At eX @ Gt NeCr(C |t/>'cr§01to—'gr§-atgé-nmth vari ous
internmediates in Rext srEp thus ovm ?igxﬂ‘ or the synthesis of a large
nunber of conpounds. ®Her the last step in the procedure the resin is
treated with a reagent qr 25 process to cleave the resin fromthe sanple.
More detail ed expl anat®¥A@ the techni gues used in solid ghase chem stry
are described in for exanple "Handbook of Conbinatori al m stry: Drugs,
Catal ysts, Materials" edited by K C. Nicolaou, R , Hanko nd W Hartw g,
volumes | and 2, WI eyo€H,SBN: 3-527-30509- 23\4

H,——N- —(CH,),,-CN-( }—NH, +

Ci

—tn 2
OCH, R
resin (IV) Rl
) 4
1) DIPEA/CH,CL, Q X3
~ R—-C—(EHy{ N = D e
2) TFA/TIS/CH,Chy H X! g >

The substituents R1, R2, R4, R4, RS, n, X}, X2 and X3 are as defined for compounds of
formula (I). PG represents a protecting group such as, e.g. C;_salkyloxycarbony],
phenylmethyloxycarbonyl, #-butoxycarbonyl, 9-fluorenylmethoxycarbony! (Fmoc) and

10  the like. The following abbreviations are used : "NMP" means N-methyl-2-
pyrrolidone, "DIPEA" means diisopropylethylamine, "TFA" means trifluoroacetic acid;
and "TIS" means triisopropylsilane.



Schene 1 : OCH3 R -NH2 CHOCH -rH Ti(GPr)4 OCH3 OCH3 - Rs NOVABI OCHHM
NaB( OCOCH3) 3H, CH2C12 resin (1) 30 01-64-0261 roomtenperature -13- 0~ 1)
acylauon resin (1) + HO G (CHD; --CN- PG 2) renoval of protecting group PG
Hs a aX3 Hz N-(CH2)"N-H + F- )-N02 - Rs XI-X2 OCH3 resin (Il) a OCH3 3
reduction NC ,rNOz -s Rs L J X -Xz OCCHE resin (Ill) Rr CH3 R4 3
H2AN-CG- (CH~~N~I ij-NHz + gs C1 -14-

Compounds of formula (I-b), defined as compounds of formula () wherein R3
represents hydrogen, may be prepared using a solid phase synthesis route as outlined in

Scheme 2.
Scheme 2 :
4 NG
H; </ T—: '\j l\(/t
cio BN e o, tsli'e
X=X -~ CH,
OCH;  NaB(OCOCH,)H, CH,Cl,
room temperature
OCH,
NOVABIOCHEM
j 5 01-64-0261 resin (V)
1 1
(IlI-2)
=
C | Rz
. #
resin (V) -
DIPEA, DMAP, CH,Cl,
room temperature
R\
H—O—-(CHZ);—C-'Y‘—R’
resin (V1) (ViD, -
P dzdbﬂ3, BINAP
NaOEt, NMP
At

resin (VID)



OCH3 2 resin (I1V) R 1) D PEA CH2C12 R C (CH2~ FX- sue- --~ 2)
TFA/TIS/ICH2A 2 H XxeXi R2 5 Cl-a) The substituents RI, R2, R4, R4, Rs, n,
XlI, X2 and X3 are as defined for conpounds of formula (n. PO represents a
protecting group such as, e g. d, 6al kyl oxycar bonyl ,

phenyl net byl oxycar bonyl, t-butoxycarbonyl, 9-fluorenyl met hoxycarbonyl (Fnoc)
and 10 the like. The foll ow ng abbrevi at.ijens are used : ' NVWP" neans
N-net hyl - 2- pyrrolidone, "D PEA" neans diisopropylethylam ne, ' TFA" neans
trifluoroacetic acid; and "TIS" ngans triisopropylsilane. -14- Conpounds of
formula (1-b), deflned as conpoun of formula (1) wherein R3 represents
hydr ogen, may be prepared using |id phase synthesis route as outlined i'n
Scheme 2. Schene 2 : + B3I YX? CHO H2 Br x~/ iH [/ Ti(GPr)4d R+ Xl:

t enpgr at ure NOVABI OCHEM OCH3

CH3 a OCH3 NaB( COPERAISIEH,CH2CI 2
01- 64- 0261 T eS| A MGd—t—B3—> X, | (I [l - a) Wi—w
' o / ;E(cm)n Y—R* (1)

H

The substituents R}, R2, R4, R4, R5, Y, n, X!, X2 and X3 are as defined for compounds
of formula (I). The following abbreviations are used : "NMP" means N-methyl-2-
5  pyrmolidone, "DIPEA" means diisopropylethylamine, "TFA" means trifluoroacetic acid,
"TIS" means triisopropylsilane, "DMAP" means dnmethylammopyndme, and "BINAP"
) means 2,2’-bis(diphenylphosphino)-1,1’-binaphtyl.

The compounds of formula (T) as prepared in the hereinabove described processes may

10  be synthesized in the form of racemic mixtures of enantiomers which can be separated
from one another following art-known resolution procedures. Those compounds of
formula (I) that are obtained in racemic form may be converted into the corresponding
diastereomeric salt forms by reaction with a suitable chiral acid. Said diastereomeric
salt forms are subsequently separated, for example, by selective or fractional

15  crystallization and the enantiomers are liberated therefrom by alkali. An alternative
manner of separating the enantiomeric forms of the compounds of formula (I) involves
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 materials, provided that the reaction occurs

20  stereospecifically. Preferably if a specific stereoisomer is desired, said compound will
be synthesized by stereospecific methods of preparation. These methods will
advantageously employ enantiomerically pure starting materials.

The compounds of formula (T), the N-oxide forms, the pharmaceutically acceptable

25  salts and stereoisomeric forms thereof possess favourable apolipoprotein B inhibiting
activity and concomitant lipid lowering activity. Therefore the present compounds of
formula (T) are useful as a medicine especially in a method of treating patients suffering
from hyperlipidemia, obesity, atherosclerosis or type II diabetes. In particular the
present compounds may be used for the manufacture of a medicine for treating

30 disorders caused by an excess of very low density lipoproteins (VLDL) or low density
lipoproteins (LDL), and especially disorders caused by the cholesterol associated with
said VLDL and LDL.



resin (V) DB EA, DVAP, CH2Cl12 roomtenperature OCH3 resin (VlI) Rk, x *
C-' (C21n :1 X~~resin (VI) (V=" 01 R+ H3 ! R2 Pd2dba3, BINAP NaCEt, NWP
At ocH3 resin (M1l) -15- R TFAPIS/ICHRAA2 T+ Rr \ | ijl--~ (CHo-CY-RS
(I-b) H X ~X The substituents RI, R2, R4, R4, R5, y, n, Xt, X2 and X3 are
as defined for conmpounds of fornula (1). The follow ng abbreviations are
used: "NMP' neans N-nethyl-2 5 pyrrolidorié~ Dl PEA" neans

di i sopropyl et hyl am ne, "TFA" neans trifluoroacetic acid, "TIS" nmeans
triisopropylsilane, "DVAP'" neans dinet hyl am nopyridi ne, and "BI NAP" neans
2, 2' - bi s(di phenyl phosphino)-I,I"'-binaphtyl. The conpounds of fornmula (1) as
prepared in théhbeﬁmimmgﬁmmép%mOﬁrﬁ’]m“h(ﬂ)bmwmmelwed in
the form of raGRbifod@OMTP @ficrébonBal MIIVEABE Gandfet Frotefid) BotiVRy SEIRPABE from one
anot her foll ow ng,art%no&ﬁ. eﬁol ut honhgée(‘g%%%a . t‘]ogﬁ conpounds of
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chromat ogr aphy Alfige aumbédif pedeticdnd latquired Hisdaked $n reSi ifl hiperiipidensis. ETHepen cal |y

10  can be classified into primary and secondary byperlipidemic states. The most common
causes of the secondary hyperlipidemias are diabetes mellitus, alcohol abuse, drugs,

) hypothyroidism, chronic renal failure, nephrotic syndrome, cholestasis and bulimia.
Primary hyperlipidemias are common hypercholesterolaemia, familial combined
hyperlipidaemia, familial bypercholesterolaemia, remnant hyperlipidaemia, chylo-

15 micronaemia syndrome, familial hypertriglyceridaemia. The present compounds may
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, e.g. ischaemic heart disease, peripheral vascular disease, and cerebral
vascular disease. The present compounds may cause regression of atherosclerosis and

20  inhibit the clinical consequences of atherosclerosis, particularly morbidity and
mortality.

In view of the utility of the compounds of formula (I), it follows that the present
invention also provides a method of treating warm-blooded animals, including humans,

» 25  (generally called herein patients) suffering from disorders caused by an excess of very

) low density lipoproteins (VLDL) or low density lipoproteins (LDL), and especially
disorders caused by the cholesterol associated with said VLDL and LDL. Consequently
a method of treatment is provided for relieving patients suffering from conditions, such
as, for example, hyperlipidemia, obesity, atherosclerosis or type II diabetes.

30
Apo B-48, synthetized by the intestine, is necessary for the assembly of chylomicrons
and therefore has an obligatory role in the intestinal absorption of dietary fats. The
present invention provides biphenylcarboxamide compounds which are acting as
selective MTP inhibitors at the level of the gut wall.

35

Additionally the present invention provides pharmaceutical compositions comprising at
least one pharmaceutically acceptable carrier and a therapeutically effective amount of
a compound of formula (J).
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provi ded that the reaction occurs 20 stereospecifically. Preferably if a
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enpl oy enantionerically pure starting matgrdials. The conpounds of fornmula
(I'), the N-oxide forns, the pharmaceutically acceptable 25 salts and
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di sorders whi cwnme@emsemax b‘blm‘ftt’)d awéfrdg HPREP Y splubiliy of thq @Bﬁ%@ﬁﬁ‘%‘eﬁeart

di sease, pei) phmjedtable suletivhfimaybsprepmeed farinstanee Byoushig a pharmaceutical carrier
comprising a saline solution, a glucose solution or a mixture of both. Injectable
suspensions may also be prepared by using appropriate liquid carriers, suspending
agents and the like. In compositions suitable for percutaneous administration, the
pharmaceutical carrier may optionally comprise a penetration enhancing agent and/or a

25  suitable wetting agent, optionally combined with minor proportions of suitable
additives which do not cause a significant deleterious effect to the skin. Said additives
may be selected in order to facilitate administration of the active ingredient to the skin
and/or be helpful for preparing the desired compositions. These topical compositions
may be administered in various ways, e.g., as a transdermal patch, a spot-on or an

30 ointment. Addition salts of the compounds of formula (I), due to their increased water
solubility over the corresponding base form, are obviously more suitable in the
preparation of aqueous compositions.

Itis especially advantageous to formulate the pharmaceutical compositions of the

35 invention in dosage unit form for ease of administration and uniformity of dosage.
"Dosage unit form" as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined amount of active ingredient calculated to
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prepared by conventional means, optionally with other pharmaceutically acceptable

20  additives such as suspending agents (e.g. sorbitol syrup, methylcellulose,

hydroxypropylmethylcellulose or hydrogenated edible fats), emulsifying agents (e.g.

lecithin or acacia), non-aqueous carriers (e.g. almond oil, oily esters or ethyl alcohol),

sweeteners, flavours, masking agents and preservatives (e.g. methyl or propyl

p-hydroxybenzoates or sorbic acid).
25
) Pharmaceutically acceptable sweeteners useful in the pharmaceutical compositions of
the invention comprise preferably at least one intense sweeteaer such as aspartame,
acesulfame potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener,
monellin, stevioside sucralose (4,1',6-trichloro-4,1',6'-trideoxygalactosucrose) or,

30 preferably, saccharin, sodium or calcium saccharin, and optionally at least one bulk
sweetener such as sorbitol, mannitol, fructose, sucrose, maltose, isomalt, glucose,
hydrogenated glucose syrup, xylitol, caramel or honey. Intense sweeteners are
conveniently used in low concentrations. For example, in the case of sodium saccharin,
the said concentration may range from about 0.04% to 0.1% (weight/volume) of the

35 final formulation. The bulk sweetener can effectively be used in larger concentrations
ranging from about 10% to about 35%, preferably from about 10% to 15%

(weight/volume).
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The compounds of formula (I) may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g. containing conventional suppository bases such

as cocoa butter and/or other glycerides.
25
) The compounds of formula (I) may be used in conjunction with other pharmaceutical

agents, in particular the pharmaceutical compositions of the present invention may
further comprise at least one additional lipid-lowering agent, thus leading to a so-called
combination lipid-lowering therapy. The said additional lipid-lowering agent may be,

30 for instance, a known drug conventionally used for the management of hyperlipidaemia
such as e.g. a bile acid sequestrant resin, a fibric acid derivative or nicotinic acid as
previously mentioned in the background of the invention. Suitable additional lipid-
lowering agents also include other cholesterol biosynthesis inhibitors and cholesterol
absorption inhibitors, especially HMG-CoA reductase inhibitors and HMG-CoA

35  synthase inhibitors, HIMG-CoA reductase gene expression inhibitors, CETP inhibitors,
ACAT inhibitors, squalene synthetase inhibitors and the like.
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20 attributes by one or more enzymes in the cholesterol biosynthetic cascade or may lead

to accumulation of a metabolite having the above-mentioned activities.

Any CETP inhibitor may be used as the second compound in the combination therapy
aspect of this invention. The term "CETP inhibitor" as used herein, unless otherwise

. 25  stated, refers to a compound which inhibits the cholesteryl ester transfer protein

) (CETP) mediated transport of various cholesteryl esters and triglycerides from HDL to
LDL and VLDL.

Any ACAT inhibitor may be used as the second compound in the combination therapy

30 aspect of this invention. The term "ACAT inhibitor" as used herein, unless otherwise
stated, refers to a compound which inhibits the intracellular esterification of dietary
cholesterol by the enzyme acyl CoA:cholestcrol acyltransferase.

Auny squalene synthetase inhibitor may be used as the second compound in the

35  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 famesylpyrophosphate to form squalene, catalyzed
by the enzyme squalene synthetase.
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Experimental part
In the procedures described hereinafter the following abbreviations were used:

25  “PS-DIEA” which stands for N,N-(diisopropyl)aminomethylpolystyrene resin was

) obtained from Argonaut (New Road, Hengoed, Mid Glamorgan CF82 8AU, United

Kingdom) with product code 800279. “PS-DCC” is a N-cyclohexcylcarbodiimide
N’-methy! polystyrene resin which was obtained from Calbiochem-Novabiochem AG,
(Weidenmattweg 4, CH-4448 Liufelfingen, Switzerland) with product code

30 Novabiochem 01-64-0211. ‘THF’ stands for tetrahydrofuran.

A. Synthesis of the intermediates
Example A.1

Ry
a) Preparation of intermediate (1)
gr‘u—o—m-&k



35 synthase inhibitors, HMS CoA reductase gene expression inhibitors, CETP
I nhi bitors, ACAT inhibitors, squal ene synthetase inhibitors and the |ike.
-20- Any HMG CoA reductase inhibitor may be used as the second conpound in
the conbination therapy aspect of this invention. The term "HMG CoA
reductase inhibitor" as used herein, unless otherwise stated, refers to a
conpound which inhibits the biotransforipti on of
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L K\/g %ggbl ngt I ?rulsisbl?é@lﬁkhcﬁl%mmaﬁéﬂt)%m&) ahmmtegés mzmﬂl?ﬁsm&?ﬂmam f
reduct a rancr i, bi S oc ra ion o

DNA or transl aq%ﬁd Wffh"&?f%f@"f"ﬂ%&“ ﬁ)é{i/BHR?“‘f’l‘Fé Fé‘f’? 8‘H%‘?‘°ﬁ@ﬁ58§®| ng for

HVG- CoA r educt indsetliylgming(l 86 ml)mﬂtﬂmh oroubritlisne (308 miaThe reabtinn mikfueewas

E:(raﬁgglrjlngtsl ﬁg’v?r lfow{%lr%tgl\]/gam%l yn%uattr?gﬁiegbmﬁ ERai nor e %nzymes in

the chol est erol‘gﬁf’ﬁg‘yﬂ'{%‘fﬁ %‘eegﬁ’ggif@ pat mewag% ﬁ}édﬁ%‘ﬁ'}?ﬂ”ﬁt‘?m B a

met abol i t e havi g mixtee efteymernnd tthylneetate endi the resulting peevipitale Was ifiltereth ofdot may be

ovent on. e s epr TR Mias bel ARIGIAR LR i pORRARY e TRRD o8 i oe 25

stated, refers Y@@W%%Mm%dw%?ﬁ?é h’(rll)‘)e ?@S géaztg)r transfer

protein } (1(§ET’>) medi at ed transpor of various chol esteryl esters and

triglycerides fromHDL to LDL and VLDL. Any ACAT inhibitor may be used as

the second conpound in the conbi pagi on therapy 30 aspect of this invention.

The term " ACAT b)Prepliationrdf as usedYhe @ D ot her W senteanaliate2) r ef er s

to a conmpound which inhibits the staari fication of dietary
chol est erol by t he enzyne acyl Cb#&echol estcrol acyl transferase.

A mixture of intermediate (1) (0.015 mol) in a concentrated HCl solution (50 ml) was
stirred and refluxed for 90 minutes. The resulting precipitate was filtered off, washed
with water and dried. The precipitate (0.008 mol) was dissolved in a mixture of a
NaOH solution (1 N, 50 ml) and 2-propanol (100 m!) and stirred for 1 hour at 50°C.
20  The reaction mixture was cooled to room temperature and HCI (1 N, 70 ml) was added
) and the mixture was extracted twice with dichloromethane. The extracts were
| combined, evaporated and the resulting residue was triturated under dichloromethane,
yielding 4.1 g of intermediate (2).

25 ExampleA2

3
a) Preparation of intermediate (3)
\glﬁt}‘ e

6-Methyl-4'-(trifluoromethyl)- [1,1'-biphenyl]-2-carboxylic acid (0.0025 mol) was
dissolved in dry dichloromethane (140 ml) along with ethanedioyl dichloride (2.4 ml)
and a few drops of dimethylformamide, at 0°C. Then, all remaining 6-methyl-4'-
(trifluoromethyl)- [1,1'-biphenyl]-2-carboxylic acid (0.0225 mol) was added in



Any squal ene synt hetase inhibitor may be used as the second conpound in the
35 conbi nation therapy aspect of this invention. The term "squal ene

synt hetase inhibitor”™ as used herein, unless otherwi se stated, refers to a
conmpound which inhibits the condensation of two nol ecul es of

f amesyl pyr ophosphate to form squal ene, catalyzed by the enzyne squal ene
synt hetase. -21- Those of skill in the tr@atnent of hyperlipidema wll
easily determine the therapeutically effective anmount of a compound of
formula (1) fromthe test results presented hereinafter. In general it is
cont enpl at ed t haortians; ¥nderaxnttearn ofnitrgens Thegedction mixgise washepted gentlyrto A0°Shout

8 8glngrr?{< ggt E) Oaggﬁl}t én&@Aésgs w‘lutmgegum'aaa' eggﬁ&nnfaestep@hl Thefrﬁ%g%g[ fgggte N
I't may be appr &'ﬁ*?’h’%‘?@&@d&rﬂ%’ﬁ’é‘ﬁ?ﬂ? 8 ﬁ%ﬁ&e‘by "Q’F'F'e‘ﬁfef V€ dose in
t he form of tmoﬁuénesidnee/asdlksom&&sdldﬂoramﬁhmprthmmdedeWiedaOf’(Dthaughout t he

day. Said su . f npl e
each cont ai n? ?ﬁﬁtﬁo&@ggpgm 'SB@H% ﬂ-%fp%ﬂﬁiﬁ%aw ctagigo g"mt'ngre p%iroﬁ cg'f%grl y from
about | to abouanctruethﬂgnme{wnedez&iqhmom%ﬁn pmixyewps form The
exact dgsagf ?nQIIJWeQW?Wo@éonﬁtﬁh &hﬁi’e{@&ﬂ%ﬁmﬁ@tﬁ@ﬂm& ﬁanphﬁem@?hmt %r .
conpoun of for ar b eing treate e
severity of the ‘h{ffl’t(y%ﬂ %6%P%£W@E%géﬁqphg§wgé <5}\/\el ght and gener al
physical condition of the particular patient as well as the other nedication
(i ncluding the above-nenti oned addiféi onal |ipid-lowering agents), the
patient may be taking, as is well gRgqown to those skilled in the art.

Furt hernore, sa e dailySg nt may be | owered or.Lncr
dependi ng on hg"’?ésg‘(é%?g of the

L St e %nd/ or dependr ng%@n t he
eval uati on of the physi cian 20 prg [ I'p enyI car boxam de conpounds

of the instant invention. The effeltive dal | y amount ranges nentioned
her ei nabove 1@r eswiﬁnaim;esdqmm 10Quint)ewas added to Esohution nﬁnteﬁhedﬂﬂds ) (0033he

pr ocedures desc E'rﬁﬁau f Vihid QA4S Eﬁf%dafc ?"y\ﬁr oised: 25
"PS- DI EA" whi ch{:ﬁsi3 Icri‘ ‘@6&%%%&% al% nomne yrer?g resin was
obt ai ned from Arebienh Wmdanpwwgo “WQj‘“@ 8 mixtuge wagni t ed
Kingdom with pmﬁﬂedwﬂomm(l_ﬂaﬂorofhwomwmdudaymwbﬁﬁﬁabﬁrd! i mde
N et POl YL kR b nBurt{thdil ' oSl W Bl B QBRI 201 ochem
15  water and with dichloromethane and finally dried, yielding 17.1 g of intermediate (4),
isolated as a 1:1 hydrochloric acid salt.

Example A.3
a) Preparation of O'N—O_O_{_\ intermediate (5)
) A mixture of 4-piperidinecarboxylic acid ethyl ester (0.03 mol), 1-fluoro-4-nitro-

20 benzene (0.03 mol) and potassium carbonate (4.5 g) in dimethylformamide (50 ml) was
reacted for 4 hours at 60°C, then the solvent was evaporated under reduced pressure
and the obtained residue was stirred in water. The obtained yellow solid was filtered off
and taken up in dichloromethane (100 mI). The organic layer was dried and the solvent
was evaporated. The resulting oil was crystallised from hexane and the desired product

25  was collected, yielding 7 g of intermediate (5) (m.p. 70-71°C).

b) Preparation of " O O_(" intermediate (6)

™\
A mixture of intermediate (5) (0.025 mol) in ethanol (150 ml) was hydrogenated under
pressure (30 bar = 3.106 Pa)) overnight at 25°C with Pd/C 10% (0.5 g) as a catalyst.



(Wei denmattweg 4, CH- 4448 Lttufel fingen, Switzerland) wi th product code 30
Novabi ochem 01- 64-0211. ' THF' stands for tetrahydrofluan. A Synthesis of
the internediates Exanple A1 a) Preparation of internediate (1) ~h -22-

4' - (Trifluoromethyl)-[1l,1"-biphenyl]-2-carboxylic acid (0.0069 nol) was

di ssolved in dichloromethane (400 m ) together with oxelyl chloride (0.069
nmol ) and di nmethyl - ormami de (one drop) atofC. Further

4' - (trifluoromethyl)-[Il, 1'-biphenyl]-2-carboxylic acid (0.0621 nol) was
added portionw se under a streamof nitrogen. Oxalyl chloride 5 (0.069 nol)
and di met hyl f br e} jtake ofleydetigeR (3 eytivalemts)thelreadtidn iigturfetns filterdd 6iNshdihe  Was
stirred for 2 ho(ﬁrs at 0C. The reactio mxtur.q.wag ft{“&erﬁ‘gmﬁk{ie resi due
was di ssol ved PV ViR SPROFRE RIS PIFSFUIS, YAPIGiRg.5 8 Of e ture was
added dropwise at 0C to a m xture of 1-(4-am nophenyl)-4-piperidineacetic
acid ethyl ester (0.069 nmol) in trf’ethylanmine (17.5 nl) and dichl or onet hane
(300 mM). The reaction m xture wa all owed to reach roomtenperature in
90 m nutes. ThecymepabdiibMerf r eact i onYm gture was shed W t ntabdite (B | €d,
and the solvent was evaporated. T ?L@.@.évtai rred in a hot m'xture of
hexane and et hyl acetate and the ul Ti precipntate was filtered off hot
over celite. The filtrate was cool ed and the syl tin reci pitate was
filtered off, Reastenundernitrogepd)2 &ﬂ&'gtﬂﬁ'éﬂ?m%@-hhgb@‘fgﬁlﬁfgw ¢#adii at e
(1) (rrpa 1605Elﬁ12cﬁi)hlordﬁetlih)ne60&pk)miemedaﬁﬂﬂdtﬁanedmdﬂithlleride?m.OIhdlr)'awwe of
internediate (1 QLS : | . S
stirred and ref %‘Hﬁ‘gﬁ‘ o‘r‘gg‘lﬁ)‘H)q”gﬂ?‘é%g%‘ﬁ%%d%@eﬁ%ﬁéﬁﬁg?‘?’V?tered
otfy washed wi #'r{trifhueromethl)- [d/1-bighenylid-cambesilip peid (18 ghwasddedpostionyise di ssol ved
in a mxture of am angicHntountéfietianddioyNjicHiétideiwas adddd.2Fhe regetidinhixtuidWasn ) and

Cermerat ur e and T L 24P PG AF i EREI Ul il ﬁ%*’é;%ﬁgﬁﬂ‘%gw‘*ﬁ%’m

ure was extracted

twice with &9 chmpingpethapelfar Thranalyses) and dichjpsoraethang and the gxcegsof gbanediod and t he
resul ting resi daichlvfide vias ievapd mteddinden chahuced iprelsduce: Theotigine resiicavadiakenwp 1 g of

internmediate ( 2?n‘ dichloromethane (50 ml) and added dropwise to a mixture of intermediate (6)
(0.0075 mol) and triethylamine (0.0075 mol) in dichloromethane (50 ml) at 0°C. The
resulting mixture was stirred for 1 hour at room temperature, then the organic layer was

15  washed with water, dried and the solvent was evaporated under reduced pressure. The
obtained residue was crystallised from methanol and the desired product was collected,
yielding 2.9 g of intermediate (7) (mp. 190-192°C).

Fy
. d) Preparation of intermediate (8)
) giﬁ}m

Intermediate (7) (0.006 mol) was added to a solution of NaOH (0.018 mol) in ethanol

20 (20 ml) and water (20 mI) and then the reaction mixture was warmed to 60°C. The
resulting solution was kept at 60°C for 1 hour and was cooled. The mixture was
acidified with 4N HCI and stirred for 1 hour, then the resulting precipitate was filtered
off and washed with water, yielding 2.7 g of intermediate (8) (mp. 260-262°C).

25 Example A4

a) Preparation of o,»—C}—O—{_\ intermediate (9)

A mixture of nitromalonaldehyde sodium salt hydrate (CAS 53821-72-0) (0.06 mol),
carbamimidothioic acid, methyl ester, sulfate (2:1) (0.03 mol) and 4-piperidine-



25 Fxanmole A. .2 a) Preparation of ",z~~,,((~~ internediate (3) A "aca'

6- Met hyl -4' -(trifluoronethyl)- [1,1"-biphenyl]-2-carboxylic acid (0.0025
nol) was dissolved in dry dichloronethane (140 nl) al ong with ethanedi oyl
dichloride (2.4 mM) and a few drops of dinmethylformam de, at 0C. Then, all
remai ning 6-nethyl-4"- (trifluoronethyl)- [1,1'-biphenyl]-2-carboxylic acid
(0.0225 nol) was added in -23- portions,.gasnder a stream of nitrogen. The
reaction m xture was heated gently to 40C wuntil an honobgeneous sol ution
resulted and gas evolution had stopped. The m xture was allowed to cool to
room t enper at urmboxﬁiaraciﬂ iethiybested (0504(7 neol)=in wateB(200 md) wisistitred for Theurs &t | t er

residue was di 58} Y htil e?de éﬁil&% lonrsﬁ gﬂ%ﬂe%ﬁﬂwgﬁa 0as

solution of 1- am nop neac acl d 1 equiv,
0.025 nol) ancﬁlterqdeffmql wathe ﬂheaws &F@Hmmmmmmmf) The
reacti on m xt urigetidnsl, them filketedloft agaivbandiviashed withnetber) pittdidgs. g 0F mternfieliste nut es.

The preci pi tat S f'_I d off and dried, yielding 13.65 g of
i nt er medi at (g?)v@rﬁ)l.lh i%%—biBlC). b) Preparation of internediate (4) NI
r-Tl YCH-~OH 10 Sodi um hydroxide (1 N 00 m),was added to a sol ution of

internediate (3) (0.0334_nol) in ng ( m), thenther action
m xt ure was stll?)')lpé“ﬂa@?ﬁ"@ hours at 50 Nan ¢—\20 hours ptefg élO)

tenperature. Water . t ur.e aC|d|f|ed with I'N

HC1. Di chl or omeh BY eegﬁff i&aﬁgw%agmf(@&ﬂlv ﬁ"i"ﬁ‘f‘lffeg foryg

stirred for 2 huwusatm?é:mﬂhnllacmmlomcugoq)tw&(qﬁ g)aSechyst.fAﬁdraphkieoﬁf, was hed

with 15 water ng,g.g. %fmh 17.1 g of

i nter d| ate ( %ol@%ﬁ%% ﬁﬁg eg;g?iltééyd&? e")(’Il"?ek‘p‘lvrrpl e A3 a)

Pr epar at i onl0pf eypogated. Th 3 ‘(’53%3 algoxmtography (eluent. :

4- pi peri di necardﬂ:yk;detatr/lmxaud 162) e pesluctrration® Yerewbliected-ahd the salveht miag r 0 20

benzene (0.03 rggr% %&?%%Mt&%{eﬁﬁﬁfﬂ(ﬁ (4.5 g) in dinethylformamde (50
e or 4 hou

m) was react s at 60C, then’the solvent was evaporated under
reduced pressure and the obtainedeg esi due was stirred in water. The

obtai ned yellow solid was filteregAQff and taken up in dichloronethane (100
m ). The organic |ayer was dried t he sol vent

c) Preparation of H—Q—O—(O intermediate (11)
N\

Reaction under nitrogen: 0.3 g of 4'-(triflucromethyl)- [1,1'-biphenyl}-2-carboxylic acid

15  in dichloromethane (50 ml) was reacted with ethanedioyl dichloride (0.01 mol) at 0°C
and then the reaction was initiated with dimethylformamide (1 drop). The remaining of
4'-(trifluoromethyl)- [1,1'-biphenyl}-2-carboxylic acid (2.7 g) was added portionwise
(no acid present when reaction mixture was taken up in methanol for TLC-analyses)

) and the solvent was evaporated under reduced pressure. The obtained residue was taken

20  up in dichloromethane (50 ml) and added dropwise to a mixture of intermediate (10)
(0.011 mol) and triethylamine (0.011 mol) in dichloromethane (50 ml) at 0°C. The
resulting mixture was stirred for 30 minutes and was further purified by column
chromatography over silica gel (eluent: ethyl acetate/bexane 1/4, 1/2). The product
fractions were collected and the solvent was evaporated, yielding 2.9 g of intermediate

25 (11)(mp.171-173°C).

d) Preparation of ,}_ intermediate (12)
GO,



was evaporated. The resulting oil was crystallised from hexane and the
desired product 25 was collected, yielding 7 g of internediate (5) (mp.
70-71C). b) Preparation of Hzm _r ~ \ internmediate (6) A m xture of
internediate (5) (0.025 nol) in ethanol (150 nil) was hydrogenated under
pressure (30 bar = 3.106 Pa)) overnight at 25C with Pd/C 10% (0.5 g) as a
catal yst. -24- After uptake of hydrogen-@8-equivalents), the reaction
m xture was filtered off and the solvent was evaporated under reduced
pressure, yielding 6 g of internediate (6). c% Preparation of .internediate
(7)  Reacti on dwagediaieq}1d 906 melpwes addedso a sqlifcm af HeQBEOIA oD im cthanol
[ '1i % - Pihpheg_yl ](lzo?rggaﬁfwmgt@mgpmh th5rd'a€tidﬁirgig:ﬂu&rvgﬁ?ﬁhﬂlﬁr ( B6urrat %Q%Eis reacted
Wi et hanedi oy chl ari a and..t hen e cti,on was
i 1 ated i t h eeptA RS itk 4 BT e pBO iy Blred F b
4' - (trifl uor orrerifayaler andidried, yiglging2¢ igjof intermediags (42) uma31+233¥CR g) was added
portionw ses and an extra anmount of ethanedioyl dichloride was added. The
reaction m xture was stirred for 2 hours at 0OC (no acid present when sanple
of reaction niExa@Rledds taken 10 up in methanol for TLC anal yses) and
di chl oronet hane and the excess of & '@-— @ di chl ori de was evapor at ed
under reduced p) Bspagtionofihe obt ai ned Ysi as taken up intermediate (13)
di chl oronet hane (50 m) and added dropwise t0 a nmixture of intermediate (6)
(0. 0075 ol ) ademixpireef2yehiore-Awitres pyridms (0237 mel), 4 Ripfridingpastingrith ez n1 ) at
Oﬁ. The _reS:JI lestBI0(0.02 27 iél Panda6diti icirbexshtel (0/09 L mbl) it difethylsclfoxide@Emphiwas e, t hen
t he organi c | ayer . : was
evapot at ed undé’?at?d\égﬁ?:fc?“ %’?@%&gfj}%ﬁg ﬁoﬁlﬁ\gﬁ%@? 5%%%%%18@%&&%%@@ ééﬁ%sr? allised
from fret had@l demperatise endpowred oy inig iretwalga<The sespliing precipitaje wasiliegedofiang of
interrreg! ate g?asﬁeﬂﬂﬁ(i)th%&r.lmeﬁ)ldesb)idRraemfﬁtﬂby)&yaﬁllikm‘bfﬁﬁﬁﬂlﬁr}8 (() % oo
nt er medi at e : . | : no in
et hanol 20 (Zﬁl"fté‘%h%%nge a&'gkﬂeerr&?l}xa&Wg%wﬁ%ﬁé#ﬁéﬁ?lgféggwm xture was
war med to 60C. interaediate (13) (R 99d0LGDon was kept at 60C for 1 hour and was
cooled. The m xture was acidified wwth 4N HCl and stirred for | hour, then
the resulting precipitate was filt nd washed with water, vyielding
2.7 g of inter pbicparstiog®f (np. 260-262€) .25 jena ple A 4 dtermedipe(B)i on of
internediate (9 :
15 ( AZmixture of intermediate (13) (0.0102 mol) in THF (50 ml) was hydrogenated for
30 minutes at 50°C with palladium-on-carbon 10% (0.3 g) as a catalyst. After uptake of
hydrogen (3 equivalents), the reaction mixture was cooled and the catalyst was filtered

off, then the filtrate was evaporated, yielding 2.6 g of intermediate (14).

) c) Preparation of ; { " intermediate (15)

20 A solution of 6-methyl-4'-(trifluoromethyl)- [1,1'-biphenyl}-2-carboxylic acid (0.005
mol) in 1,4-dioxane (5 ml) was added to a solution of intermediate (14) (0.005 mol) and
triethylamine (0.005 mol) in 1,4-dioxane (15 ml) at 10°C, then the reaction mixture was
stirred at room temperature for 60 hours. The mixture was diluted with water and
extracted with ethyl acetate (100 ml). The product was washed with brine, dried and the

25  solvent was evaporated. The residue was purified by column chromatography (eluent:
ethyl acetate/hexane 1/4). The product fractions were collected and the solvent was
evaporated, yielding 1.7 g of intermediate (15) (mp.134-137°C).




A m xture of nitronal onal dehyde sodium salt hydrate (CAS 53821-72-0) (0.06
nol ), carbam m dothioic acid, nethyl ester, sulfate (2:1) (0.03 nol) and
4-pi peridine -25- carboxylic acid ethyl ester (0.047 nol) in water (200 m)
was stirred for 2 hours at 80C or until the nethanethiol-gas evol ution
stopped, then the resulting precipitate was filtered off and washed with
water. The solids were stirred in a m nitggm anount of rmethanol, then
filtered off again and washed with ether, yielding 4.8 g of internediate 5
(9) (np.114-116C). b) Preparation gf "ONinternediate (10) A mxture of
intermediate (9) (0.017 nol) in etldgnol (100 m ) was hydrogenated for 4
hours at 60C with pal |l adi um on- ca.CEn 10% (0.5 g) as a catal yst. ‘After

upt ake of  hydrgy@epareiorfsiui val ents)f; ghe reactjon mxture Mﬁﬁn&hh%@ Fd of f
and the solvent was 10 evapor at &g ft resi due was puriited by
col um chr omat ogr aphy (el uent: ety ace e/he 1/2). The product
fractions were collected and the solvent was evaporated, yielding 3 g of

i nt er medi at e ( Yoyolution ofNaQH (0414 mobrin water (20 aul) wasaddedtp amixtarelof React i on
l(JEd \erl mbt r ﬁgenlmtgmf‘edﬁteqi 5)‘(? 0638 md1) memexodfmy lu?d'then th(; rﬁactlon muéturr$1 \31
i phen a ] i n_di chl or onet hane was
react ed vmpt h g?ﬁ%@f%gﬁ’“’%‘ftéﬁ @ﬁﬂafe“(’g“%}‘_?'??m?ma? ratyee, e PIXWEVaShe react i on
vvas i nitiated weidifiedwithiconc HOY and ¥iecholvert wis eyaporatethcThe obtrined rgidoé was
-(trifluogomgtify .Ldle[ 1émerlah@dneaashrbd prodif a@%hb&edag\.a nﬁ gr was added

portlonvm se (no acid sent when reaction mxture up i n met hanol
for TLC- anal ysé‘é‘?rmegﬁﬁ e solvent was evaporated under reduced pressure.
The obt ai ned resi due was taken 20 up in dichloronethane (50 m) and added

dropWsetan intermediate (10) (0.011 nol) and triethylam ne

(0.011 nol) in met hane (50 aj—0C. The resulting m xture was
;tv'ei o1 ca gel) PEHEERAREC I Loet a“?@e/ Ee‘@xan} 2 i?é#mﬁ%%?ﬁﬁeégﬁ;ap“yf
racti ons wer e x 0
I ntermedi ate é‘gﬁ%&? éh?ﬂe 59 so‘iﬂio\ﬁ§ b%@lmaPWﬁ Jtrgr g(eg‘gat e ( 12)
-26- I nterh@di 8¢d 8% s1e adépd i saition o -a&a ep -%rp’é’s‘l@maswc(;ﬁld{\ﬁm (0.018

nmol ) i n et hanokster (0.0057 mol) in ethyl acetate (40 ml) and then the reaction mixture was
hydrogenated for 5 hours. After uptake of hydrogen (1 equivalent), the catalyst was
filtered over celite and the celite was washed with ethyl acetate (40 ml). The filtrate
was evaporated and the obtained residue was combined with the residue analogously
15  obtained. The resulting residue was purified by Flash column chromatography (cluent:
ethyl acetate/hexane 30/70). The product fractions were collected, then the solvent was
evaporated and the obtained residual oil was dried, yielding 1.6 g of intermediate (17).

Fy
b) Preparation of intermediate (18)
g s O}‘L

A mixture of 4'-(trifluoromethyl)- [1,1'-biphenyl]-2-carboxylic acid (0.0058 mol) in
20  dichloromethane (40 ml) was stirred at 0°C and under nitrogen, then ethanedioyl
dichloride (0.0087 mol) was added, followed by dimethylformamide (2 drops). The
resulting mixture was warmed to 15°C for 1 hour and then to 30-35°C for 1 hour. The
solvent was evaporated and the obtained yellow solid was dissolved in dichloro-
methane. This solution was added to a solution of intermediate (17) (0.0058 mol) and
25  triethylamine (0.0087 mol) in dichloromethane under nitrogen and then the reaction
mixture was stirred for 16 hours at room temperature. The mixture was diluted with



(20 M) and water (20 m), then the reaction m xture was heated for 1 hour
at 60C, cooled and acidified with 4N HCL. The resulting precipitate was
filtered og washed with water and dried, yielding 2.6 g of internedi ate
(12) (np. 231-233C). 5 Exanple A5 a) Preparation of ¢ ~--~1} @
internmediate (13) A mxture of 2-chloro-5-nitro- pyridine (0.0227 nol),
4-pi peridineacetic acid, ethyl ester (029227 nol) and sodi um carbonate
(0.091 nol) in dinmethylsulfoxide (40 m) was heated at 60C and stirred for
2 hours, then the reaction mxture was cooled to room 10 tenperature and
poured out i nt ethylaeeteta (110.mITand washedwithid) BEIE0 pil); witka satwrated NeHEGsl of f and

washed w t h v nonfétﬁmﬁrauai@ltﬁemectsm Phor dnﬁqaﬁi/wﬁsrdﬁeﬁ% mae&v%w from
ethyl acetate y| el di ng

exane the re u i rec| e vva | ect
3.2°g of int e}”ﬂ%ﬁ'ﬁ’%"t"@eé]d@? ‘ﬁ‘BedS W rP‘H)ﬂ%ﬁ’ bﬁhaff’ omalngePhB di at e
(14) 15 A m X{eluesit: eﬁnyllmemmmasm’lq)m)ep(dﬂuﬁfﬁ&xamhv)srelcbllémﬂ apdbthenl ) was

hydr ogenat egd f ) . nal on-carbon 10% (0.3 g) as a
cat al yst Af QOIVS F}So‘?ﬁeda&l egl\%‘%é qui vJaeP‘q LW%) the reaction m xture was
cool ed andthe catalyst was fllterg off, then the filtrate was evapor at ed,
yielding 2.6 g of |nterrred|ate(1 . C) Preparation of internediate (15) @ 20

A solution of6-nmethyl-4"-(triflu nmethyl)- [1, 1" -bi phenyl]-2-carboxylic
acid (0.005 rr@l)lgreﬂaﬁngnefdl oxane i) _was added to a sgitdHnbdiste 0f9)

i ntermediate (I4) (0.005 nol) an ' e (0.005 nmol) in 1,4-di oxane
(15 m) at 10C, then the reactio rred at roomtenperature

for 60 hours. The m Xt wag di.l uted wt tracted th ethyl
acet a?]e (100 nRgact el”rﬁ‘r% \%@%S‘H'@Hnﬁaﬂ E@r(p ﬁ@ﬁ ‘H&?&F walvedia o
sol vent was evetaob{26dl) a26°C sulititna miatwreni NaOH«0.0087 wal) mrwntﬂrl(aﬂant)Mgr aphy
(el uent -ethyl a@e@tﬂs?ésmﬁgaﬁu&bﬁas stiR€d fOF P6ihidtts 4t DO dnd'TSk 1MRLat 864, €Ct ed and
t he sol vent was eva orate ‘? tﬁg g_@f nternedi ate l(rgqgﬁ)
(np. 134- 13¥) . Th ??“ng‘) "’P’F"E"ﬁ pith 7Y Syspengion Was I ution of
NaOH (0.0114 nBthjnol was/\ataporat@QGhenm)e aga@uaciuechtrile vas nootedito 6°Mdnd thent er nedi at e
(15) (0.0038 nplidglofils\Wae itéreofIDictdMShéthine wak Side®Rthd RBviBilslt Ur € was

obtained filtrate and then the emulsion was separated into its layers. Finally, the solvent

was evaporated, yielding 1 g of intermediate (19).
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Example A.7

a) Preparation of OIN—Q_O-)-K_ intermediate (20)

A mixture of 4-piperidineacetic acid, ethyl ester, hydrochloride (0.025 mol), 5-bromo-
2-pitro- pyridine (0.03 mol) and potassium carbonate (0.06 mol) in dimethylformamide
) (100 ml) was heated for two days at 60°C and then the solvent was evaporated under

20  reduced pressure. The obtained residue was stirred in water and filtered. The filter
residue was taken up in dichloromethane (100 mi), dried and the solvent was
evaporated. The residue was purified by flash column chromatography over silica
gel(eluent: ethyl acetate/hexane 1/, 1/3). The product fractions were collected and the
solvent was evaporated, yielding 3.3 g of intermediate (20).

b) Preparation of ™ D O_‘}—o\_ intermediate (21)

A mixture of intermediate (20) (0.01 mol) in ethanol (100 ml) was hydrogenated
ovemnight in autoclave (30 bar = 3.106 Pa) at 30°C with palladium-on-carbon (10%,
0.5 g) as a catalyst, After uptake of hydrogen (3 equivalents), the reaction mixture was
filtered off and the filtrate was evaporated, yielding 2.8 g of intermediate (21).

25



stirred for 2 hours at 60C. After cooling to roomtenperature, the m xture
was acidified with conc. HO and the solvent was evaporated. The obtai ned
residue was 5 stirred in diethyl ether and the desired product was
collected, yielding 2.2 g of internmediate (16). )maple A. 6 a) Preparation
of internediate (17) Aqueous formnal dehyde 37% sol ution (0.0072 nol) and
pal | adi um on-carbon (10% 10 0.15 g) wergogadded to a sol ution of

1- (4-am nophenyl ) - 4- pi peridi neacetic acid, ethyl ester (0.0057 nol) in
ethyl acetate (40 m) and then the reaction m xture was hydrogenated for 5
hours. After upfake of hydrogen (I eqU|vaIent) the catalyst was filtered
over celite and the celite was wasfiéd with ethyl acetate (40 m). The
filtrate was evaporated and the ai ned residue was conmbined with the

resi due anal ogo t ai ned. o esul ting residue was; y Flash
col um chr omato L’éﬁé ?n uent : /el\a n%h ‘5‘5&23

exane 30/70 oduct
fractions were coIIected t hen th

a yaporated and the obtai ned
residual oil was dried, yielding 1.6 g of i nter¢ ate (17). F~ b)

Preparati on of Reabtéonrae0iCaind ufide pitrogenrethanedieylalichlbrid¢ (0.0 holp amindimethi1) -
1,1 -biph I - h 40 ni
[ DI pheny ]Mﬁ@éﬂgﬁw&%ﬁeég %ﬁ%f @‘ﬂ{e}hgl-ﬂ'a(aﬁlu I logl';f ane ( )

was stirred at O nitro en et I de (0.0087
nol ) was added, blPWYlb%HbWhﬁP%fqgﬂlﬂ)ﬂ%F’WHW@éw QQQ)@Q ﬁﬁ% eresul ting
m xture was S/Varrﬁﬁﬁinin@ oflG-Gethyl-4' 1uiﬂ0btbmalh§il)-t[hehblpkfcnﬁ925iﬁﬁoiﬂfc adidl(p9rg) The

sol vent was evapor olve n

di cxl or o- metxanée% ﬁﬁ%ﬁﬂgyﬁ?@g%@}&&gﬁﬁﬂe&%ﬁﬂﬂt& |on o# '?nlp\érme::h ate
(17) (0. 0058 nuhgthanakfopBLE-analyses)| Eheirenetiquoniptygerwanstived for @ bewrs st SFdokhane under
nitrogen and t higsolvest waaahm@ by Evapbratich, wauerm«hkémﬁp hdidiorbBethidne’ OOM

t t d
wnshed ity 1 N G lRehs Wided alobl i3 Sinlg B8 B Blefdaleiof] § 21
with brine Y050 (ﬁ10975 mend)tﬂg@ﬂmmpé%? s)mélclelmio@ethemdﬁ md). Afexatiming was
evaporated. Th ebvedatgm BRGedetion mané wistvl?t@liedﬁmhl wit@driey ahd &s lBolo&Ht W

chr omat ogr aphy I?ﬁ@i ﬁ 'E%Oé 70) rod fractl ons
were col I ected ® %Pc?r#ﬁ?e'i? gd ven %a o%g eafoﬁﬁ?? S %’Y
i ntermedi at e ( Bsytate/bexane 1/3). The product fractlons were collected and the solvent was

evaporated, yielding 1.5 g of intermediate (22).

Fy
d) Preparation of intermediate (23)
SOy
[+]

A mixture of NaOH (0.008 mol) in water (20 ml) was added to a mixture of
) intermediate (22) (0.003 mol) in ethanol (20 ml) and then the reaction mixture was
stirred for 2 hours at 50°C. After cooling, the mixture was acidified with concentrated
HC], filtered and washed with water. The filter residue was taken up in diethyl ether,
20  dried and the solvent was evaporated, yielding 1 g of intermediate (23).

15

Exam

Preparation of \SAR_O_% intermediate (24)
"+

Water (28 ml) and lithium hydroxide (0.7 g) were added to a solution of compound
(46) (0.013 mol) in THF (84 ml) and the reaction mixture was stirred at room



c) Preparation of internediate (19) Reaction perforned under nitrogen :

I ntermedi ate (18) (0.0029 nol) was dissolved in ethanol (20 m) at 20C and
then a m xture of NaCH (0.0087 nol) in water (20 m) was added. The
resulting emul sion was stirred for 16 hours at 20C and for 1 hour at 60C. 10
The reaction m xture was neutralised with 2N HCl and a suspensi on was
formed. Ethanol was evaporated, then thggaqueous concentrate was cooled to
OC and the resulting solids were filtered off. Dichloronethane was added to
the previously obtained filtrate and then the enul sion was separated into
its layers. Fi néthpeyaturé bistil #@l resetion wasacompletep OThe insigtureywas lfittered and Werpthe

mxture of - pf °sta*?neace¢‘§@éz%‘@3“£‘h%@m§% o PERERGE o))

5- bromo- 2- ni t m@s wpghed mthdlcbtomthm gnd abwuvaseqduﬁedneareﬂzwocaa m)l) 'n
di net hyl f or mam mhﬁgﬁﬁ&de tde§iCator n the

sol vent was _ev gén der l 3%1&,? ressurgﬁ@flﬁgdggt ai n;sgle@\ggl due was
stirred in wat & A resi due was taken up in

dichloronethane (100 n1), drled and the solvent was evaporated. The residue
was purified by flas olum chronat ography over silica gel(eluent: ethyl

acet at e/ hexane ). The produ%s were collected and the
sol vent was evapgr at i el di ng 3— i per medi ate (2Q aration
of arrr- ~- ;8 et???’é%‘rredi ate (21) A m xtdiife_of |nterr’fé‘5‘imae§‘@? (0.01
mol) in et hanol was,. hydno over t.ocl 0 bar -
3.106 Pa) at 3&&%%?1%1%%%’%%&8%@9? 90 & 6@5“5‘?’ Mo 59& Af t er
upt akﬁ of hydrm@pé)‘nﬂ(l@laanpunva{cs’hms(ﬁﬁ.ﬂhe)m@&ylwstaterﬁOanl)Mas\medmnderered of f
and the filpp g?ea?é fse/ﬁws%a%em emlpeamao&qqe&& SrRhREHYRE bibbefon( 21) . - 29-
c) Prepar atlon te |atdﬁ%¥§ eac1 L on at ﬁg En er nitro ,
et hanedi oyl di & brorodén SPBP‘?'@ 4 Borsang, was the vvere
added to apart hedtexﬁovnm’ghykt 400¢.r Thiel ﬁltnatomdvypo)'ateqahd the-obtained resndue was

purified by column chromatography over silica gel (eluent: ethyl acetate/hexane 1/1).

The product fractions were collected and the solvent was evaporated, yielding 1.7 g of

15 intermediate (25).

3
b) Preparation of ; i 3 : intermediate (26)

Reaction at 0°C and under nitrogen: 0.18 g of 6-methyl-4'-(trifluoromethyl)- [1,1'-
biphenyl}-2-carboxylic acid was stirred in dichloromethane (50 ml) with ethanedioyt
) dichloride (0.008 mol) and then the mixture was initiated with dimethylformamide

20 (1 drop). The remaining of 6-methyl-4'-(trifluoromethyl)- {1,1'-biphenyi}-2-carboxylic
acid (1.62 g) was added portionwise and the resulting mixture was stirred for 2 hours.
Dichloromethane was evaporated under reduced pressure, to give Residue (I). A
mixture of intermediate (25) (0.0065 mol) and triethylamine in dichloromethane (50
ml) was cooled under nitrogen to 0°C and a solution of Residue (I) in dichloromethane

25 (20 ml) was added dropwise. The reaction mixture was stirred for 3 hours at room
temperature and was diluted with water. The organic layer was separated, washed with
water, dried and the solvent was evaporated. The obtained residue was purified by flash
column chromatography (eluent: ethyl acetate/hexane 1/3). The product fractions were
collected and the solvent was evaporated, yield 1.2 g of intermediate (26).

30



bi phenyl ] -2-carboxylic acid (0.2 g) in dichloronmethane (100 m) and then the
5 remaining of 6-nethyl-4'-(trifluoronethyl)- [1,1'-biphenyl]-2-carboxylic
acid (1.9 g was added portionw se (no acid present when reaction m xture
was taken up in nethanol for TLC anal yses). The reaction m xture was
stirred for 2 hours at OC and the solvent was renoved by evaporation. The
resi due was taken up in dichloronetbane _425 m) and the mxture was added
dropwise to a stirring solution of intermediate (21) 10 (0.0075 m) and
triethylamne (0.75 g) in dlchloronethane (25 m). After stirring

overnight, the reaction mxture wa Mashed with water, dried and the sol vent
was evaporated. The residue was jfied by flash colunn ‘chr omat ogr aphy

(el uent: ethyl (gexane 1/ he product fractions; % cted
and the sol vent® )&aega’% or at ed, %I nt er WE(?%gd‘%g Y 15 d)

Preparation of ~~ internediate (2 m of NaCH (0.008 nol) in
water (20 m) was added to a m xture of inter iate (22) (0.003 nol) in
et hanol (20 nl )Ingnnedidec@6) (06022rad) wesaddedtb urseluticrsof sedivmhydrokide (R0066ur s at

50C. After cool ent [

filtered and m@ﬂgg&a@ﬁf@ﬂ{) Mt%a (?Gf“ﬁ“m’ rﬁgglm tﬁ%‘:ﬁg{;ﬁ @Lﬁ% |er1|g01| et hyl
ether, 20 dri ed8heursehd0°CoThesplventyas é‘(ﬂﬂ%%%{ “9?"6?’6!"?@“‘!‘“&"&0 &g medi at e
(23). Exanpl e résiduefwas BEidifiad with 41 HOY. Hismille) sobeitatas e(apdiatedyicllibg @12 g6f8 nl) and
l'ithium hydr OXi. dlﬁ‘\é%é?zo@ were added to a solution of compound (46) (0.013
nmol) in THP (84 )he reaction mxture was stirred at room - 30-
tenperature until the reaction was conpleted. The m xture was filtered and

-

then the alno jgter residue was taken up in a small anmount of water.
The résul ting m e was wash wi t h di chl oronet hane and the aqueous | ayer
was acidified carefully to a of 7. The resulting precipitate was

filtered off and dried in a de cator, yielding 5 6.9 g of internediate

(24) (np. 170-1720C).
a) Preparation of H—O_O} intermediate (28)

A mixture of intermediate (4) (0.0019 mol) and potassium carbonate (0.0053 mo}) in
dimethylformamide (30 ml) was heated for 30 minutes at 45°C, then bromo acetic acid,
10  phenylmethyl ester (0.0029 mol) was added and the reaction mixture was heated for
3 hours at 45°C. The mixture was poured out into water (75 ml) and dichloromethane
.(75 ml) and stirred, then the dichloromethane layer was separated and concentrated,
yielding 0.9 g of intermediate (28).

Fy
b) Preparation of \gi : intermediate (29)
D'O‘*ON
OH

15 A solution of intermediate (28) (0.0014 mol) in ethyl acetate (40 ml) and ethanol (40
ml) was hydrogenated at atmospheric temperature and at room temperature for 16
hours with palladium-on-carbon (10%, 0.100 g) as a catalyst. After uptake of hydrogen
(1 equivalent), the reaction mixture was filtered over celite and the filtrate was

evaporated, yielding 0.600 g of intermediate (29).
20



Exanple Al a) Preparation of internediate (25) A mxture of internediate
(14) (0.008 nmol), aqueous formal dehyde solution (37% 0.01 no]) and

pl ati num on-carbon (5% 0.1 g) in ethyl acetate (100 n]) was stirred under
10 hydrogen for 2 hours and then an extra portion of aqueous formal dehyde
solution (37% 0.01 nol) was added. The reaction mxture was stirred for 24
hours and was then heated overnight at-306C. The filtrate was evaporated
and the obtained residue was purified by colum chromat ography over silica
gel (eluent: ethyl thexane 1/]1). The product fractions were
col | ected and BhEFeRaztg 4B SOIPAURCY ed, yielding 1.7 g of 15 internediate
(25). b) Prepaﬁﬂbm%ﬂig |nterned|ate (26) Reactlon at 0C and under

nitrogen: 0.18

bi pbenyl ] - 2- Caﬁ%’ﬁ&@&@%ﬁ“ (s‘{al‘;'fi{ g\%d(i)r{@ F%’?%’Lr?é(%mpeanflgég{%“wth

et hanedi oyl  d(0031 ) wasiedded) . Thegesulting suspensiom was abnleenwm @tmll nitiated with
g' g Ez: f2n§_ aﬁeﬁxﬁ 3%&1%9&&93 PsTbecr(@o@g)ma@addéﬁtomeﬁlmteofthe provious o o)

was added port?tﬂ?ﬁﬂag 'SEWEY %Y@W%?%B%qﬁﬂi@“ﬁ&é@t‘{%?@ meeboors

Di chl or omret han@ mk)wwadﬂnbfﬁbeﬂchnndmﬂneewhmﬁnieﬁpewmm at toorgemperbarei due (1) .

A mxture of | t d arﬂ‘b’u

di chl or onet hanéeﬂ{aé {5{& T@{%@g&%&ﬁ&% n?\? en totpgggan a so‘H ftion of

Resi due (1) i n080kmeisompeidiRe 25 (20 rr1) was added dropwi se. The reaction
mxture wa¥0 stirred for 3 hours at room tenperature and was diluted with

wat er. The orgm‘i’?’:r was separated, washed with water, dried and the
sol vept was ev i due urifi f ash col um
chr orrgt ogr aphyﬁ()é{ha% "“E{bﬁy}wﬁ g‘fna?ﬁig ﬁz e%no "Pﬂ‘é°“§5&'8§ﬁ ® ractions
were col | ect e(.09hfimol)avas eddedieta mixtureafinsermadiald (8)(9.8010mal), A-hydetxyilitk er nedi at e
(26). 30 -31- &)uz&ﬁﬁjaﬁr(ebomna{ , 4infethylhérpiline mgxo()&zau%lﬂm iredi ate (26)

(0.0022 no on 066 nmol) in
water (16 H) a*'é!awg%’ﬂd"?%@&w glrﬂﬂ&ﬁ %’ngraé‘gi do"ﬁ rr?%‘%"ﬂ W&s stirred
for 18 hours wés s8E@ ovemight ﬂ@em@mgmavﬂé&%hﬁ@mhrlmuao pkessure and
the obtained i a saturated NaHCO; solution (20 ml) and with brine, then dried and filtered off.

The solvent was evaporated under reduced pressure and the obtained residue was

stirred in hexane, yielding 0.470 g of compound (38) (mp. 213-215°C).

20
Example B.3
Intermediate (4) (0.002 mol), dimethylformamide (50 m!) and N-ethyl-N-(1-
methylethyl)- 2-propanamine (0.5 ml) were stirred until complete dissolution, then
1-[bis(dimethylamino)methylene]- 1 H-benzotriazolium, hexafluorophosphate(1-),

) 25  3-oxide (0.0033 mol) was added and the mixture was stirred for 15 minutes. L-glutamic
acid, diethyl ester, hydrochloride (0.003 mol) was added and the reaction mixture was
stirred overnight. The mixture was poured out into water and extracted with ethyl
acetate (< 30°C). The organic layer was evaporated and the obtained residue was
triturated under diisopropy! ether with 3 drops of 2-propanol. The resulting precipitate

30  was filtered off and purified by column chromatography over reverse phase silica
(eluent: dichloromethane). The product fractions were collected and the solvent was
evaporated, yielding 0.6 g of compound (52).

The compounds (2) to (34) were prepared by reacting intermediate (1) with one of the
35 following reagents : 2-(R)-piperidine-carboxylic acid methyl ester hydrochloride, 2-(S)-

piperidinecarboxylic acid methyl ester hydrochloride, 3-(ethoxycarbonyl)piperidine,

(S)-3-piperidinecarboxylic acid ethyl ester, (R)-3-piperidinecarboxylic acid ethyl ester,



residue was acidified wwth 4N HCl. Finally, solvent was evaporated, yielding
1.2 gof 5internediate (27). ft=le. A 10 a) Preparation of 11 V
intermediate (28) A mixture of internediate (4) (0.0019 nol) and potassium
carbonate (0.0053 nol) in dinmethylformam de (30 m) was heated for 30
m<nut es at 45C, then brono acetic acid, 10 phenyl nethyl ester (0.0029 nol)
was added and the reaction mxture was heated for 3 hours at 45C. The

m xture was poured out into water (75 n' )" and di chl or onet hane (75 m) and
stirred, then the dichloronethane | ayer was separated and concentr at ed,

{ .5 elAdl nlg ? 9 Je m-aioﬁmenydmcmoﬁaax traBig-hydrexp<Ll-grolisy ety eétéﬁlﬁﬂf&{ilbﬁdcz (2m 9% OI;
sol ution ia ate an
et hanol (40 ;ﬂ??&%’ﬁ{f’&yg‘g@ﬂﬁz E%I%éwg% lﬁfrﬁtﬁ‘i}éfmﬁ Wﬁmi{h E oom
Egtrrgle;gzuriftgmt : o ocﬁik:&q Ny ey lllMm}f(t Sre was
CulRle ML ) AR Rocher@ ) (e el h:'ygﬂ%ﬁ*‘ B0 g of

filtered over ce

t
i nt er medi at & (2 ee'éﬂ“‘SQhYdE?cWEé‘aﬁé)r‘f"QgFﬁ#ﬁ %’3’9&?0 %@)TP& arrpl e B.1
I nter medi at e ( glycin®eth @steriytdockioridel{S)phény lgticing emybd@leehﬁmdhbalﬂe, @R m) and

ot room 5 ¢ eﬂgsﬂgﬂl‘@ﬁa@ﬁgﬁ?’i S EBRh bl 1 RSB Wbyl Rec RT BRI
filtrate of thelapineethylgser, -awipopmpioniceeid %ﬂmb@h@pﬂyeﬁymwﬁw 0001 nol)
di ssol ved in diyzmbety Jrsémaﬁabct@em z. ghmMeBydedRe de, (S102-LRREL4L[N, 107 Xt Uur e was

ovapor at ed! gﬁgs{"m"eﬁyiaﬁt TN E@” 3* Big: @é‘d Bl s ge e St LS
(1). 10 Exanpl dmﬂ@l-}thwylcetbhwlbbmﬁimml 9s!erVCU00hm1idy,lN6-[(Br1 glirogbyledi ani ne,
monohydr ochl or k#lGxy)carbonyl)-L-lysine methyl ester hydrochloride, alanine ethyl ester hydro-
chloride, (S)-leucine ethyl ester hydrochloride, tryptophan ethyl ester hydrochloride,
S-methionine ethyl ester hydrochloride, (S)-tyrosine ethyl ester hydrochloride,
15 (S)-proline ethy! ester hydrochloride, or 3-amino-3-benzo[ 1,3]dioxol-5-yl-propionic
acid ethyl ester hydrochloride.

Table F-1 lists the compounds that were prepared according to the one of the above

Examples.
20
Table F-1
3
O0C;Hs NH,
) gim 5 g*r@szi%f
(Co.No. LEx.B.d Co.No.29;Ex.B.I; (S) ]

Fy

gimm,.& o Oﬂj-%}

 —— mw—— b - ———— — i ———

Co.No.2;Ex.B. Co. No. 30; Ex. B.1; (S)




(0.0015 nol) was added to a m xture of internediate (8) (0.001 nol),

1- hydroxy-1 H benzotriazole (0.0015 nol), 4-nethyl norpholine (0.004 nol) and
D-al anine, ethyl 15 ester, hydrochloride (0.001 nol) in dichloronethane (50
m) and the reaction mxture was stirred overnight under nitrogen. The

m xture was washed with INHCI (20 m), wth a saturated NaHCO3 sol ution
(20 M) and with brine, then dried and fg4dtered off. The solvent was

evapor at ed under reduced pressure and the obtained residue was stirred in
hexane, vyi el ding- 0470 g of cormpouhd—{(38)—{Hp—=213-2156-—20- B. 3

I nt er nedi at e 4) #0). 002 nol ), dinethylfofmapggde (50 m) and N-ethyl-N(1-
nmet hyl et hyl ) - |2- panam ne (0.5 m) werg dqtifjred until conplete

di ssol ution, tjhe 1-[ bi s(di net hyl am noj netfhy¢ ene] - | H-bengotr yagol i um
hexaf | uor ophogpbaf ef! - )= 2 -oqu Q 0p33-% _ m Kt ur e
was stirred fgr m =Gt ACI dre | “ester, rochlpride
(0.003 nol) was ded and the reactlon nm xture was stirredg?@yernight], The
m xt ure was pqured—out-tnto-water ang—exjracte “EES —atetate” (kK 30C
The organic“Pe sEeBabhorat ed and the &€51 E&rg ZTQBQ frlfug t ed )

under diisoprd

pyl et her with 3 dr ops of

The resulting

preci pitate 3( "filtered off and purifie col umm chr omat ogr aphy] over
reverse phase|s a (eluent: dichlorongtha ~The product jfractions were
col l ected and the S Iv--t etgggzgtej, Vi ound (52).
The conpounds {( %giemp Dy 1 nt\eY nedi a (1) mth
one of the 3§ no reagent s R) - pi peri di ne- car boxyld ci d [mret hyl
est er hydrochljg _1g ,_2 () -.pi peri dinecarhoxylic_acid methyl _estey ..

hydr o?:hl oride, C% Né& uhpgqmpr bonyl ) pi peri dj 06 No. $5Bx3BRj (r i di necar boxyjl i c
acid ethyl ester ,(H) 3-pi-pert di necar boxyTi ceraCt d et hyl ester, F -33-] et hyl
D-prolinate hyd hl ori de, 4-trans-hydroky- roline ethyl ester

hydr ochl ori de, t r ans- hydr oxy roling ester hydrochl gri de,

4-ci s- hydr oxy{L- i I_§%§§Fa_bydroc | dri -a[%ﬁ& netHyI
ester hydrochllo y I nat e{ hy - r

(R) - al ani nat e thy¥fir achlori-de—)—vat+re—rpt-hyr—este hydfcchICf:dc, £8) 5
val i ne ethyl eé€beNo.lbyBx.dchl oride, (R)-va C%é%eﬁhih-Eéter hydr ochl ori de,

(R) - phenyl - )
d
giro— curbs giro-ow
Co. No. 6; Ex. B.1 Co. No. 34; Ex. B.1; (S)
b8 Veas

rGOm-@N»-tt O’

Co, N;—7_ ExBl1 | Co.No.35Ex.B.1 T
F
i
OOk éx(fmfﬁ o
N
------ ov - . . . . P—

Co.No. 8, Ex.B.l Co. No. 36; Ex. B.L; (S)




gl yci ne et hyl
hydr ochl ori de,
(S) - phenyl al an
I nopropionic a
hydr ochl ori de,

ester

(f)-

hydr ochl ori de,
phenyl al ani ne net hyl

(S} phenyl gl yci ne et hyl

ester

ester hydrochl ori de,

ine ethyl ester, (R)-phenyl- alanine ethyl ester, 3-an
cid ethyl ester hydrochloride, ethyl N-methyl- chinate
di et hyl L-glutamate hydrochloride, (S)-2-amno-4-[((l,1 10

di et hyl - et hoxy) car bonyl ] ani no] - but anoi ¢3cei d nethyl ester hydrochlorlde

N5-[(1, 1- dlnethyl ethoxy)carbonyl] L- om t hi ne nethyl ester hydrochlorlde
N6- [ (1, 1- di met@yt=gethoxycarbonyt)—t=tygrme gt hyt—ester tydroctitorige,
al ani ne et hyl iesteg hydro- chloride, (S)-{leuciye ethyl ester phydrochlqride,
trypt ophan etqyl Es)er hydrochlorlde S—nethl I ne eth
hydrochl ori de,} (STt} ydro orid (9 -pralinejethyl
ester hydrochlfori n o[ 1, 3] dijoxpl | -proplonic agid
et hyl ester hﬁdro . Ta Ie l'istijs th ounds that were prepared
according to tlhe one of the above anplles. Table NH, CH Co. . 1:
Ex. B.1 Co. Nd. S) P, Co. C %N Co No. 30; Ex B. 1;
(S) -34 F, 00.592.&9-34, B BIR)OL o 3£ o I EREL 0 T B. |
- Co. No. 32 . No. 5; EX. “&’H V V C'f
~ Co. No. 6; E : Co. No. 34; Ex. B.1; .1 Co. |No.
35; Ex. B.1 N rCHL, G =+ N~ 36; Ex. |B.1;
(S) Hy
) T T T T o, No. 38; Ex. B2; (R); mp. 213 - 215°C;
Co. No. 10; Ex. B.1; (5) [a20= +13° (c = 0.5 % WiV in ethanol)
@ g_ /O/Oia
KOrO=+Q H
) ] Co. No. 39; Ex. B.2; (S); mp. 210-212°C;
Co. No. 11; Bx. B.L; (5) [0 = -18° (c = 0.5 % wiv in ethanol)
’ L
N
OOt L
H
) _ . Co. No. 40; Ex. B.2; (R); mp. 200-202°C;
' Co.No.12; Ex. B.I; (R) ja] 20 +27° (c = (.5 % wi/v in ethanol)
ﬁ >— CHj u/o,Oi
: ; N
ijg_\
) ) Co. No. 41; Ex. B.2; (S); mp. 203-205°C;
Co.No. 13; Bx. BL; ®) [0]2V= -21° (¢ = 0.5 % wiv in ethanol)




-35 LrNJ727~"H " Vv Co. No. 9; Ex. B.]; Co. No. 37; ExX. B.1 F QN-p~ n v
H-' plCY -- -- Co. No. 38; Ex. B.2; (R; np. 213 - 215C; Co. No. 10; fix.
B.1;, (S) a 20 . +13 (¢ - 0.5 %wWv in ethanol Fp/ U~ ( Co. No. 39; Ex.
B.2; (S); np. 210-212C, Co. No. 11; Ex. B.1; (S) a 20- 18 ¢ = 0.5 %wvV in
ethanol) PP H @ ~/ CH Co. No.12 ; Ex B.1; (R) Co. No. 40; Ex. B.2; (R;
mp. 200-202C;, a = +27 c - 0.5 %wv in gfbhanol FF (r)~ i Co. No. 13; fix
B.1; (R Co. No. 41; Ex. B.2; (S); np. 203-205C, a f,P=-21c¢c =0.5/ wyv
in ethanol -36-_1 Co. No 14: Ex B 1- (2Strans) Co No 42: Ex B 2: mp,
210-212C F] F Co.f*No. 15; Ex. B.1; (2S-tyans . No. 43; Ex. B.2; mp.
200-202C ] F f(o. 16; Ex. B.1 (ZS-ci s) Co.[No. 44; Ex. B.g; . 188-190C
] HC o. No.|1 B. 1; (S);[i -;p;,l. 820 No. 45 Y Bi2%(S);| [a)20-
A o N\

14 c¢ = 0.66 HD,N

Co. No. 14; Ex. B.1; (25-trans) Co. No. 42; Ex. B.2; mp. 210-212°C
P
g)‘ro—o Lof %} oMt
CHy—C]
Y
. _ o— e
) "Co. No. 15; Ex, B.1; (2S-trans) Co. No. 43; Bx. B.2; mp. 200-202°C
3
; i O O 9 E‘” é\ O’m H?(i\‘/
Co.No.16;Bx.B.I; (28-ci) | Co. No. 44; Ex. B.2; (R); mp. 188-190°C _

g‘@@w-ﬁ—“ ] é&ﬁm“&

Co No. 17; Ex. B.I; (S); [a, = -11.82°
= 0.66 % w/v in methanol)

glw'&m er

Co. No. 18 Ex. B.1; (R); [a]D=+10.43° Co. No 46; Ex. B.2;(S); mp. 190-191°C;
(c =047 % w/v in methanol) la] =.14°

rGO*%H\ %ﬂﬂ m(oli?\

Co. No. 47; Ex. B.2; (S); mp. 58. 60°C
[ =-8°

Co. No. 45; Ex. B.2; (S); [0 A= -14°

Co. No. 19; Ex. B.1; (S)




ro-O-cph Co. No. 18; Ex. B.1; (It); [a D-+10.43 Co. No.46; Ex. B.2;(S); np.
190-191C, (c =0.47 %wWv in nethanol) a 20,140 ] 4 F HNGC}~~ Nonml ~~ ---
C_.- Co. No. 47: Ex. B.2; (S): np. 58-60C, Co. No. 19: Ex. B.l: (S) a 20=
80 -37- Fp Co. No. 20; Ex. B.1; Co. No. 48 Ex. B.2; Sa ~ -11 - F yyAPQ N
C71s-pC'' T~ ~~ N J ~}fit/) H Co. No. 21; Ex. B.1; Co. No. 49; Ex. B.2, S: m
p. 158-160C Co. No. 22; Ex. B.1; S Co. N3p~.. 50; Ex. B2, S; a a= -4 Fs !
T4~~ Co. No. 23; Ex. B.1; (S) Co. No. 51; Ex. B2; mp. 147- 148C Co. No. 24;
Ex. B.1; S Co. No. 5K2: Ex RQ4Q\J9"~|441~~“,r‘n No.—53; EX,
B.3:(S): [a)4]{4- (c 253 (R 0.2436%w v in
met hanol -38- ( No. 5 B.3; ($) F
FF Co. No. 2 . No. {2 B.1;, (S
Conpound i dent i EH:»;(
| . R
Co. No. 20; Ex. B.1; (R) Co. No. 48 Ex. BZ,(S), [(x]n=-ll
Fy
s#A
A 30
i
I T e ]
) Co No 21 Ex Bl R) CO NO 49; Ex. B.2;(S); mp. 158- 160°C
) - -
Co.No.22Ex.B.Li(S) Co. No. 56"Ex. B2(S); [a]p = -4°
: F’: O/Tc\i
"Co. No. 23; Ex. B.I; (8) _ Co. No. 51; Ex. B.2; mp. 147-148°C
)
r3
Co.No.24;Ex.B.I,(S) 'Eoio'sz'ﬁ' B3 (S) o
Fy
OOy O
S
] ) o | Co. No. 53; Bx. B3;(S); a5 =-2135° (c =
Co. No. 25; Ex. B.I; (R) 0.2436% w/v in methanol)
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Co. No. 28; Ex. B.1; (S)

10

15

The compound (8) to (34) were identified by LC/MS using a gradient elution system on
a reversed phase HPLC. The compounds are identified by their specific retention time
and their protonated molecular ion MH* peak. The HPLC gradient was supplied by a
Waters Alliance HT 2790 system with a columnheater set at 40°C. Flow from the
column was split to 8 Waters 996 photodiode array (PDA) detector and a Waters-
Micromass ZQ mass spectrometer with an electrospray ionization source operated in
positive and negative ionization mode. Reversed phase HPLC was carried out on a
Xterra MS C18 column (3.5 pm, 4.6 x 100 mm) with a flow rate of 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammoniumacetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 10 minute, to 100 % B in 1
minute, 100% B for 3 minute and reequilibrate with 100 % A for 2.5 minutes. An
injection volume of 10 pL was used.

Mass spectra were acquired by scanning from 100 to 1000 in 1s using a dwell time of
0.1 s. The capillary needle voltage was 3kV and the source lemperature was maintained
at 140°C . Nitrogen was used a the nebulizer gas. Cone voltage was 10 V for positive
ionzation mode and 20 V for negative ionization mode. Data acquisition was performed
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HepG2 cells were cultured in 24-well plates in MEM Rega 3 containing 10 % fetal calf
serum. At 70 % confluency, the medium was changed and the test compound or carrier
10 (DMSO, 0.4 % final concentration) was added. After 24 hours of incubation, the
medium was transferred to Eppendorf tubes and cleared by centrifugation. A sheep
antibody directed against either apoB was added to the supernatant and the mixture was
kept at 8°C for 24 hours. Then, rabbit anti-sheep antibody was added and the immune
complex was allowed to precipitate for 24 hours at 8°C. The immunoprecipitate was
15 pelleted by centrifugation for 25 minutes at 1320 g and washed twice with a buffer

containing 40 mM Mops, 40 mM NaH,PO,, 100 mM NaF, 0.2 mM DTT, S mM
EDTA, 5 mM EGTA, 1 % Triton-X-100, 0.5 % sodium deoxycholate (DOC), 0.1 %



2 7.185 27 6.192 - 3 7.212 28 <6 4 7.314-- 29 - <6 5 > 7.523 30 6.24 6
>7.523 31 <6 _ 7 6.859 326 .392 33 <6 _ 8 >7.5239<6 34 <6 10 W35
<6 11 <6 37 7349 12 <6 42 6.819 13 <6 43 8.153 14 <6 44 7.675 15 <6 45
- 6.017 16 <6 46 6.661- 11 <6 47 <6 18 > 7.523 48 6.1747}%19 6.937 49
7.761 20 > 7.523 51 _ 7.809 21 6.919 52 7.131 22 7.261 53 6.901 23 <6 54
6.312 24 6.075 55 8.22 25 <6 10 C-30-MIP assay MIP activity was
measured using an assay simlar to one described by I.R Wtterau and D.B.
Zilversmt in Chenistry and Physics ofLipids, 38,205-222 (1985). To prepare
the donor and 3P8ehi Bﬁlﬁ%l’t&l d 0.204M PMSEy Bastioagtiaty in ghepsllgt was gpastifiechr m wer e

put 15 into a gyﬁﬁdﬁmlaﬁmuﬂmﬂ. dried under a streamof N2. A buffer
containing 15 nM Tris- Ila pH 7.5, 1 mM EDTA, 40 nM NaCl, 0.02 % NaN3 (assay

buffer) was ad i%sdultgn% o ?oevalu&s are enumerated in Table C.1. When the calculated ICs, was
5  below 6, not enough data points were available at the tested concentrations to calculate
an ICs value.

Table C.1 : pIC50 values (= -log ICsq value)

Co. No. pIC50 Co. No. pIC50
1 <6 26 |_ 7232
(, 2 7185 27 |7 6192
) T3 | o122 28] <6
4 7314 29 <6
s >17.523 30 | 624
6| >7523 31 77| <6
7 6859 3 6.392
8 | 752 3| <6
.9 <6 34 | <6
10, <6 35| U6
11 <6 3177|7349
12 | <6 | 4 | 6819
13 | <6 43 _8.153
14 <6 44| T7.675
15 <6 45 "7 6017
16 | <6 46 | 6.661
177 [T <6 47 <6
18, | >7523 48 6.174
| 19 | 6937 %9 7,761
) 20 7| >7.523 st | 7.809
_L2 | 6919 52__ | 7.031__
22 7.261 537 | 6901
23 | <6 s4 | 6312
24 6.075 55 8.22
25 <6
10
C.2. MTP assay

MTP activity was measured using an assay similar to one described by J.R. Wetterau
and D.B. Zilversmit in Chemistry and Physics of Lipids, 38, 205-222 (1985). To
prepare the donor and acceptor vesicles, the appropriate lipids in chloroform were put

15 into a glass test tube and dried under a stream of N. A buffer containing 15 mM Tris-
HCl pH 7.5, 1| mM EDTA, 40 mM NaCl, 0.02 % NaNj (assay buffer) was added to the
dried lipid. The mixture was vortexed briefly and the lipids were then allowed to



dried lipid. The m xture was vortexed briefly and the |ipids were then
allowed to -41- hydrate for 20 mn on ice. Vesicles were then prepared by
bat h sonication (Branson 2200) at roomtenperature for maxi nrum 15 mn.
But yl at ed hydroxytol uene was included in all vesicle preparations at a
concentration of 0.1% The lipid transfer assay m xture contai ned donor
vesi cl es (40 nmol phosphati dyl choline, Z4 -l %of 5 cardiolipin and 0.25
nmol % gl ycerol tri [114C]-ol eate), acceptor vesicles (240 nnol
phosphati dyl choline) and 5 ng BSA in a total volume of 675 tsl ina 1.5 n
nmi crocent ri f ugdydmigdor 204nin oa énepVesicles weeerthenprenared by batb sqniention (Bmmson( 0. 13 %

fi nalt concent [ZQOO)th)oomA&h ratdre Ifﬂrmk@éimpf {5 RinCButyRteA N dr@ilytalhen%KvaG f]Ehe ™
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Feacti on was StoERTRY e pploag R aond hirulo of e 136 Rptiirafe Btisesy
pre-equi | i br at euixture cotaintd donos vesicies (40 nmobphosphatidyleoline, 70.7001 %ofNaN3 (1: 1,
vol /vol ). Tlsg TEhrd{otipiR aHP6.25 ol %tg‘l}f[éexﬁp&l 11' Jaleafwl aﬁ@?bf Vdsieas 40fxﬁEﬂoé g mbn azj
maxi mum spee | ) - oun
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| i posones was microcentrifugertubet Test fompqmdéwmaddmohrgbm HMS@@ (bilVoaﬁmlt he
per cenz : ri g: yfesﬁdeﬂkﬁn mmmmei mgﬁe -Heiatiod & 32.6CaHé ﬁacﬁowaskﬁﬁcd&h g
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results in a %‘o"ég‘% !;J&{ﬁm 3Py g?ﬁ.efoﬁm ﬂ%ﬁ&wﬁsﬁé’wmé ®hd did
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Table C.2 : pl bomddanereesigles. Ansliquotefthe mperagtant pontaining the ac¢epton lippsomep. | C50
1 <7 24 7.115 vascounfeddfd &e@"fﬁ] countd wife Osedto salculste the péréent Biglyceride _ 8. 687 29
<7 15 transfer from donor to acceptor vesicles. The percent triglyceride transfer from donor

to acceptor vesicles measured results in a “%C” value (% control) of 100 % when the

test compound did not inhibit MTP activity and a lower %C value when the test

compound did inhibit the activity of MTP.

20  Resulting ICsq values are enumerated in Table C.2. When the calculated ICsq was
below 7, not enough data points were available at the tested concentrations to calculate
an ICyq value.

Table C.2 : pIC50 values (= -log IC5 value)

25

) Co. No. pIC50 Co. No. pIC50
“ 1 <7 24 7.115
2 <6 26 8.075

3 8107 2 <

4 7384 28 2

5 T 8.687 29 g
6803l 30 7.657
7 [ 759 I 7.091
8 7.696 32 7.501
) g 33 7.158
10 <7 34 7.916

11 <7 35 <7
12 g 36 7.404

IR Y 83
14 & 42 7827
B L <L 3 198




6 8.031 30 7.657 7 7.593 31 7.091 8 7.696 32 7.501 9 <7 33 7.158 10 <7
34 7.916 11 <7 35 <7 12 <7 36 7.404 13 <7 37 8.3 14 - - <7 42 7.827 15
43 7.982 -42- Co. No. 1C50 Co. No. I1C550 16 4 44 8.77 17 8.252 49 8.041 18
8.466 50 7.981 19 <7 51 8.219 20 8.1%52 8.523 21 8.473_ 53 7.804 22
8.049 54 8.507 23 8.146 55 8.791 ) -43- Cains 1. A conmpound of fornula
(1) 43"'-TI (cHG-Y-Rs m R R X =745 the Noxides, the
pharmaceutically acceptable acid addition salts and the stereochenically

i soneric forns hﬁ(’:o?Nfo.’ viuebwsg Co. No. pIC50
16 <7 44 8.77
17 8252 49 8.041
18 8.466 50 7.981
19 <7 51 8.219
20 8.196 52 8.523
21 8.473 53 7.804
22 8.049 54 8.507
23 8.146 55 8.791




Rl is hydrogen, G aal kyl, halo, or polyhaloC'alkyl; RZ is hydrogen,

Ci aal kyl, hal o, or polyhaloCtaal kyl; 10 R3 is hydrogen or Cl4alkyl; R4 is
hydrogen, Claal kyl, or halo; n is an integer 1; Xl is carbon and X2 is
carbon; or X1 is nitrogen and X2 is carbon; or Xl is carbon and X2 is
nitrogen; 15 X3 is carbon or nitrogen; Y represents O, or NR6 wherein R6 is
hydrogen or Cl.4alkyl; R5 represents a re#8€al of formula (CH2),0 --& Z-R9
(a-1) R GCaor 0 -CG(CHZ);;7CGZ-R9 (a-2) R~ 20 wherein mis an integer O,
1, or 2; Zis O.or NH R7 is hydrogen, d-6alkyl; 25 Cl-6alkyl
substituted witHIBME oxy, amino, mono- or di (Ci-4alkyl)anino, Cl -

4al kyl oxycar bonyl,, Ac6nipoasd éfforsrula (aryl or heteroaryl;

Cl - 4al kyl - 0- C1-4al kyl ; -44- Cl-4alkyl-S-C-4alkyl; or aryl; R$ is hydrogen
or Cl.6alkyl; RO is hydrogen, d -4alkyl, aryl', or Cl.4al kyl substituted
with aryl'; 5 or when Y represents NR6 the radicals RS and R6 may be taken
together with the nitr to which they are attached to form pyrrolidinyl
substituted with

4

3
O
S Y™ (CHYC¥R o

R

the N-oxides, the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof, wherein
Rlis hydrogen, C4alkyl, halo, or polyhaloC; 4atkyl;
R2 is hydrogen, C;4alkyl, halo, or polyhaloC;4alky);
10 R3 is hydrogen or C;_qalky};
R4 is hydrogen, Cialkyl, or halo;
n is an integer 1;
X! is carbon and X2 is carbon; or X! is nitrogen and X2 is carbon;
or X! is carbon and X2 is nitrogen;
15 X3 is carbon or nitrogen;
Y represents O, or NR6 wherein RS is hydrogen or Cy_jalkyl;
RS5 represents a radical of formula

R} o

|
—(CHZ),;'ﬁ':—CIZ—Z—R" (a-1)
R?

~

8 or

—?-(CH;);,,—C—Z-R’ (a-2)
R?

20 wherein
m is an integer 0, 1, or 2;
Zis O or NH;
R7 is hydrogen,
C).galkyl;

25 C,.galkyl substituted with hydroxy, amino, mono- or
di(C,_qalkyl)amino, C;_salkyloxycarbonyl, aminocarbonyl,
aryl or heteroaryl;

Cy.4alkyl-O-C, _jalkyl;



Cl - 4al kyl oxycar bonyl and optionally father substituted with hydroxy; or

pi peridi nyl substituted with C1, 4al kyl oxycar bonyl ; aryl is phenyl; phenyl
substituted with one, two or three substituents each 10 independently

sel ected from C1. 4al kyl, C1.4al kyl oxy, hal o, hydroxy, nitro, cyan,

Cl, 4al I ryl oxycarbonyl, trifluoromethyl, or trifluoromethoxy; or

benzo[ 1, 3j di oxol yI ; aryl s i s phenyl; phenyl substituted with one, two or
three substituents each i ndependent |y sel’ecfed from Cl.4alkyl, C1

-4al kyl oxy, halo, hydroxy, nitro, 15 cyan, Cl4alkyl oxycar bonyl
trifluoronethyl, or trifl L(q Qlf?iﬂ‘sl@)f,)(alkﬂfﬁii heteroaryl is im dazol yl,

t hi azolyl, indolyl, or pyr%gl nyL 2. A corrpound as clainmed in claim1l wherein
X1, X2 and X3 are carbon. 3. A corrpound as claimed in claim1 wherein Rl
is trifluoronethyl; R&&ﬁhyﬁdg@gﬁﬁid 4l[d; i s hydrogen; R4 is hydrogen; X, X2

and X3 are carbon; |lg9é2g§ &56@ ]%dl 11 BRE” fa- W&Eé‘?g?nﬁ :: e

hydr ogen or nethyl P
integer 0. 2554. A @@moﬁmw mﬂﬁal&R R ftegether with the
trifluoromethyl; R2 is hygl ﬁwmeﬁSmeﬁubMdma%Ifo RgathhMWﬁtﬂtedWlth X2 and
X3 are carbon; nis the inte repr ereln s_hydrogen
or methyl; and R5 is ar r‘@%P'{ da‘f"(??%ﬁ?':g &%M wétﬁzg Phteger 1.
30 S. A conpound as cI ai mudmykmbﬂumwdwﬂefﬁ]e;ﬂkylﬁxyqadmnyl;fl uoronethyl; R2 is
hydrogen; R3 is hy Bmﬁmlm@ﬁtﬁﬂ@%tb&q tsfeaaqoon nis
n or

AT R e T e

a radi cal of ¢orrm|

clainmed in claimwher e| rcyﬁio, C§_4alkyld7dymbanubtdﬂpbmmaﬂayl or tm)thiomgxethpx)Rﬁr S
hydrggen; R4 is hydroge a]%i%x 9 X3 are carbon; nis the integer 1; Y

represents NR6 and R5a re e et her W|ththe nitrogen to whlch
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2. A compound as claimed in claim 1 wherein X1, X2 and X3 are carbon.

20 3. A compound as claimed in claim 1 wherein R1 is trifluoromethyl; R is lrydrogen;
R3 is hydrogen; R4 is hydrogen; X!, X2 and X3 are carbon; n is the integer 1; Y
sepresents MR6 wherein RS is hydrogen or methyl; and RS is a radical of formula
(a-1) wherein m is the integer 0.

25 4. A compound as claimed in claim 1 wherein R! is trifluoromethyl; R is hydrogen:
R3 is hydrogen; R4 is hydrogen; X!, X2 and X3 are carbon; n is the integer 1; Y
represents NRS wherein R is hydrogen or methyl; and RS is a radical of formula
(a-1) wherein m is the integer 1.

30 5. A compound as claimed in claim 1 wherein R! is trifluoromethyl; R? is hydrogen;
R3 is hydrogen; R4 is hydrogen; X1, X2 and X3 are carbon; n is the integer 1; Y
represents NRS wherein RS is hydrogen or methyl; and RS is a radical of formula
(a-2) wherein m is the integer 1.

35 6. A compound as claimed in claim wherein R! is trifluoromethyl; R2 is hydrogen; R3
is hydrogen; R# is hydrogen; X!, X2 and X3 are carbon; n is the integer 1; Y
represents NRS and RS and RS are taken together with the nitrogen to which they are
attached to form pyrrolidinyl substituted with C;_salkyloxycarbonyl and optionally



5 a therapeutically active amunt of a conpound as clainmed in any of clains
1 to 6. 8 A process for preparing a pharmaceutical conposition as clai ned
in claim7 wherein a therapeutically active anount of a conpound as cl ai ned
in any of clainms | to 6 is intimately mxed with a pharmaceutically
acceptable carrier. 10 9. A conpound as clainmed in any of clains | to 6 for
use as a nedicine. 10. A process for prepargsng a conpound of formula (1)
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t her eof . a therapeutically active amount of a compound as claimed in any of claims 1 to 6 is

intimately mixed with a pharmaceutically acceptable carrier.
10
9. A compound as claimed in any of claims 1 to 6 for use as a medicine.

10. A process for preparing a compound of formula (T) wherein
a) an intermediate of formula (II), wherein R3, R4, RS, Y, n, X!, X2 and X3 are
15 defined as in claim 1,

is reacted with a biphenylcarboxylic acid or halide having the formula (),

20 wherein RJ and R2 are as defined in formula (T) and Q! is selected from hydroxy
and halo, in at least one reaction-inert solvent and optionally in the presence of a
suitable base
Rl
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b) 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,

30 preparing stereochemically isomeric forms thereof.



