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

patients suffering from obesity or atherosclerosis, especially coronary atherosclerosis



the N oxides, the pharmaceutically acceptable acid addition salts and
the stereochemically isoneric forns tenet wherein 30 R1 is hydrogen,
Cl Aal kyl , hal o, or polyhal oCmallcyl; R2 is hydrogen, Cmal kyl, hal o,
or pol ybal oCmal kyl ; R3 is hydrogen or C aal kyl; R4 is hydrogen,
Crallryl, or halo; - 4 - nis aninteger 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 nitrogen:35 Y represents 0, or NR6
wherein R6 is hydrogen or C Aal kyl; R3 represents a radical of
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~ MTP inhibitors have been disclosed in WO-00/32582, WO-01/96327 and
WQ-02/20501.

The present invention is based on the unexpected discovery that a class of novel N-aryl

10  piperidine substituted biphenylcarboxamide compounds is acting as selective MTP
inhibitors, i.e. is able to selectively block MTP at the level of the gut wall in mammals,

} and is therefore a promising candidate as a medicine, namely for the treatment of

hyperlipidemia. The present invention additionally provides several methods for
preparing such N-aryl piperidine substituted biphenylcarboxamide compounds, as well

15  as pharmaceutical compositions including such compounds. Furthermore, the invention
provides a certain number of novel compounds which are useful intermediates for the
preparation of the therapeutically active N-aryl piperidine substituted biphenyl-
carboxamide compounds, as well as methods for preparing such intermediates, Finzlly,
the invention provides a method of treatment of a condition selected from

20  atherosclerosis, pancreatitis, obesity, hypercholesterolemia, hypertriglyceridemia,
hyperlipidemia, diabetes and type Il diabetes, comprising administering a
therapeutically active amount of a compound of formula () to a mammal.

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

)
I 9
Rz__{ E;-{:L_}z— (CHp;—C—Y~R? (D,

the N-oxides, the pharmaceutically acceptable acid addition salts and the
stereochemically isomeric forms thereof, wherein
30  R!is hydrogen, C4alkyl, halo, or polyhaloC; salkyl;
R2 is hydrogen, Cy4alkyl, halo, or polyhaloCy4alkyl;
R3 is hydrogen or Cy_4alkyl;
R# is hydrogen, Ci4alkyl, or halo;

23
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aryl; 20R8 is hydrogen of Cl.6alkyl; R9 is hydrogen, C atal kyl,
aryl', or G aialkyl substituted with aryl'; or when Y represents NR6
the radicals Its and R6 may be taken together with the nitrogen to
which they are attached to formpyrrolidinyl substituted with

Ci asal kyl oxycarbonyl and optionally further substituted wi th hydroxy;
or 25piperidinyl substituted with Cral ky_Ig)fycar bonyl ; aryl is phenyl;
phenyl substituted with one, two or three substituents each

i ndependently sel ected from Cnal kyl, Cl4al kyl oxy, hal o, hydroxy,
nitro, cyano, Clyid\alikgeuygdy bonyl, trifluoromethyl, or

trifluoromethoxy .or ,benzol,l 3]cl ] Lyl 30 ary. 1is phenyl; phenyl
substituted w try{( d%ciarh[ow 1?%4;%3’ ‘g‘é@s’{mgmﬂ? %a‘éﬁ”ﬁ%dependent |y
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1, 1-di met hyl et hyl and thg7hi e; Cl4al kyl is neant to include CHall cyl
(as herei nabove defined) and the higher honol ogues thereof having 5
or 6 carbon atonms, skth ¥sdor instance 2-nethyl butyl, 10n-pentyl,

di met hyl propyl, n-hegyiop2-cret-Ry| gentyl, 3-nmethyl pentyl and the Iike;
pol yhal oGi 4al | cyl isgdefined as Cmallryl substituted with 2 to 6

hal ogen atons such as difluoromethyl, trifluoronethyl,

trifluoroet rwl , a : | i ke; Cmal kyl am no defi nes secondary am no
radi cal s having fromT to 4 carbon atons such as, for exanple,

met hyl ami no, et hy| B 343085t b dy82ni no, i sopropyl ami no, 15butyl ami no,

i sobutyl am no and Zi#s® &iNEg; di (Cnal kyl ) am no defines tertiary am no
radi cal s having figmg hi@egtncar bon atons such is, for exanple,

di nmet hyl am no, di et hyl-anmi,ng, di propyl am no, diisopropyl am no,

N- et hyl - Y- et hyl ami no, "1V et hyl - N - propyl anino and the |ike. 20 The
phar maceut i 881 1y accefu-&3pd subshtgedwith hyiwnxy, aminp.mone- ¢rdiCi-gllgdamino,

her ei nabove are neant Ci.galkyknpeartmaylt smsnccirbong]) enyt ardetkdosrylact i ve
non-toxic acid additi @514éléh-b-¢19‘{auf§l;VWi ch the conpounds of formula (1)
are able to form The Fh&ﬁg_g&ﬁuawagrl y acceptable acid addition salts
can conveniently be o5t Y treating the base formwi th such
appropriate acid. AppP3briate acids conprise, for exanple, inorganic
aci ds such 26 25hyRfriphyalrigen afcdygalkyle. g. hydrochl oric or hydrobromnc

acid, sulfuric, nigeifydrddt I GG ¢ NendiskiRfel i o9f1: OF 9ani c
aci ds such as, for éggq?olge’ Y g#i’c?wﬁéﬁﬁé"glgté, h ‘g#ﬂgggg etic, lactic,
pyruvic, oxali cO{(TheR ¥ TeRreERta iR ot sedicgia i oand K° miay b STEl T C
aci d), nitrogen to which they are attached to form pyrrolidiny! substituted with
Cj_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,_salkyloxy, halo, hydroxy, nitro,
cyano, Cy_salkyloxycarbonyl, trifluoromethyl, or trifluoromethoxy; or
benzo[1,3]dioxolyl;
30 aryllis phenyl; phenyl substituted with one, two or three substituents each
independently sclected from Cy_4alkyl, C,_salkyloxy, hale, hydroxy, mitro,
cyano, C;_salkyloxycarbenyl, trifluoromethyl, or trifluoromethoxy; and



mal eic, fumaric, matte, tartaric, citric, nethanesulfonie,

et hanesul foni ¢, benzenesul fonic, p-toluenesul fonic, cyclamc,
salicylic, p-amnosalicylic, panoic and 30the |i ke acids. Conversely
said salt fornms can be converted by treatnent with an appropriate
base into the free base form 35The termaddition salt as used

her ei nabove al so conprises the sol vates whi ch the conpounds of
formula (1) as well as the salts thereof75§re able to form Such

sol vates are for exanple hydr at es, al coholates and the like. - 6 --
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carbon; or X1 i %enmwgg%ﬂetﬂm pic, Chelqgs, salicylicip-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.



or Xi is carbon and X2 is nitrogen; X3 is carbon or nitrogen; Y
represents 0, or NR6 wherein R6 is hydrogen or Crallcy]; RS

represents a radical of fornmula 5 -(criorrLz-R9 (a-1) its or (a-2) R7

wherein mis an integer 0, 1, or 2; 10Zis 0 or NH, R7 is hydrogen;
Cl..6 alkyl; Cmalkyl substituted with hydroxy, amno, nono- or
di (Cmal kyl )am tio, Cmallcyl oxycarbonyl, am nocarbonyl, aryl or
heteroaryl; 15Cmallcyl -O G _asal kyl; Clzl@ﬂ'l cyl -S- C14al kyl; or aryl;

R8 is hydrogen of Cl.6alkyl; R8 is C 1. 4alkyl, phenyl or benzyl 200r

T bt oy ootk A RueiRs LAV ERleDuldD D ooy 12668 Pl %?h??r
substituted wi tHRO¥N MRS, m@a%a?mnsaﬁepemmmoﬁm 2 Thwherein a
substituted wi tditrdpyiistens; oxﬁiZedm}ﬂmrN-Ghldhy[[nwmhriaimdudﬂf&hum

Cmal kyl oxycar bg t wo
or three su tlc{&ééoutn?&é‘goc aEQPG ent y skeﬁlgg@.ﬁdgﬁyfgfoﬁ (R:maﬁlggq

Cnal kyl oxy, “hal o, hydroxy, nitro, cyano , Gl kyl oxycar bonyl

trifl uoromet hylThedrm{siescchegmicsiinisprasti: forme" asuppd bieceinbifere dstigps pll: theyn g

heteroaryl is |pnsﬂﬂa/iain)ehcfohbs\alﬁdit§aéwmpaﬁﬂioﬁfonmtaa)yﬂayﬂbs@w Usdéss| n

th nbodi
?gﬁ)mﬁa; ?I ; 0t Ihe OX{%{?&n@&ﬁﬂﬁm a@detﬂé éh&]{i’hlcgl b e%%wﬁengcfs the

addi tion sal ts 5i%greoh §F°‘P%'t‘i Fesms.said ghixhures qontaining all
wher ei n 10  diastereomers and enantiomers of the basic molecular structure. More in particular,

stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
) (partially) saturated radicals may have either the cis- or trans-configuration. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
maixture of all possible stereoisomeric forms, said mixtures containing all diastereomers
15  and enantiomers of the basic molecular structure. The same applies to the intermediates
as described herein, used to prepare end products of formula (f).

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

20
The absolute stercochemical 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 (T} and some of the intermediates used in
) their preparation may exhibit polymorphism. 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 (), the
N-oxides, the pharmaceutically acceptable acid addition salts and the stereochemically
isomeric forms thereof, wherein
R1is hydrogen, C,4alkyl, halo, or polyhaloC)4alkyl;

R2 is hydrogen, Cjalkyl, halo, or polyhaloC; 4alkyl;
35  R3 is hydrogen or Cy_salkyl;
R4 is hydrogen, C 4alkyl, or halo;
n is an integer 0, or 1;
X! s carbon and X2 is carbon; or X! is nitrogen and X2 is carbon;



- 8 R is polyhaloG arallcyl; R2 is hydrogen, or Cl4alkyl; R3 is
hydrogen or Cmal kyl; R4 is hydrogen; 5n is an integer O, or I; Xl is
carbon and X2 is carbon; or Xl is nitrogen and X2 is carbon; or Xl is
carbon and X2 is nitrogen; X3 is carbon or nitrogen; Y represents O,
or NR6 wherein R6 is hydrogen or G _palkyl; 10 Its represents a
radical of formula itsfit -r(Cllc-z-R9 (a-2) R7 wherein 15mis an
integer 0, or 1; Zis 0 or NH R2 is hydrbgen; Cl_6al kyl ; C34al kyl
substituted wi th am no, Cmal kyl oxycar bonyl, aryl or heteroaryl;
Cmal kyl - S- Cmal kyl T ryl: I+ drogen of Cl4al kyl; 20R9 is

Cmal | cyl; or Meoﬁ%?{%%?%égﬁsm%he radicals It3 and R6 may be

t aken toget her vK%lhcﬁmehmF%’Gﬁen to which they are attached to form
prrolidinyl subsy ieprtbeag Opot MRGriRiein®RA ivkydeqpearCyl aliyld opti onal |y
further substit ] . - or piperidinyl substituted with
Cmal | cyl oxyc rb%ﬁ%ﬂﬁﬁ%&ﬁ?@%enyl ; phenyl substituted with
hydroxy; or benzo[1, 3]dioxolyl;, heteroaryl is imdazolyl. A group of
i nt eresting conmpounds cor{Si ts of those conmpounds of fornula (1)

wherein one or nore—@EH with} restrictions apply : 30a) R is
tert-butyl or trifluoron#&hyl; b) R2 is hydrogen or Cnal kyl ;
3 ar :

—-?—(CH,);;C-Z-R’ (2-2)
R’ :

wherein
m is an integer G, 1, or 2;
10 Z is O or NH;
R7 is hydrogen;
Cy¢alkyl;
C).¢alkyl substituted with hydroxy, amino, mono- or di(C)_salkyl)amino,
C;_salkyloxycarbonyl, aminocarbonyl, aryl or heteroaryl,;
15 C1.42lkyl-0-Cy_4alkyl;
C4alkyl-8-C)_4alkyl; or
aryl;
R2 js hydrogen of C).galkyl;
R? is C,_4alkyl, phenyl or benzyl;
20 or when Y represents NRS the radicals RS and RS may be taken together with the
) pitrogen to which they are attached to form pyrrolidiny] substitated with
C;4alkyloxycarbonyl and optionally further substituted with hydroxy; or
piperidiny] substituted with C;_salkyloxycarbonyl;
arylis pheny!; phenyl substituted with one, two or three substituents each
25 independently selected from C;_salkyl, 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  Inanother embodiment the present invention concerns compounds of formula () the
N-oxides, the pharmaceutically acceptable acid addition salts and the stereochemically
isomeric forms thereof, wherein



c) R3 is hydrogen; d) R4 is hydrogen; e) Y represents NR 6 wherein R6
is hydrogen or nmethyl; 35 f) Z represents 0; g) R8 represents

hydr ogen; h) R9 represents Cmalkyl. - 9 -- Afirst particular group
of conpounds are those conpounds of forrmula (1) wherein X, X2 and X3
are carbon. 5 A second particular group of- conpounds are those
conpounds of formula (1) wherein )0 is carbon, X2 is nitrogen, and X3
is carbon. Athird particular group of cofpounds are those conpounds
of formula (1) wherein Xl is nitrogen, X2 is carbon, and X3 is

carbon. 10 A fo diHa Hh@r group of conpounds are those conmpounds
of formula (1) %p% &IFaaﬁﬂbon X2 is nitrogen, and X3 is
nitrogen. IFFX P Y WBrAr group of compounds are those

conpounds of f orRAikhydfdgpn et(elkyl; n is 15the integer 1. A first
preferred group gfis gd,lnds are t hose conpounds of forrmula (1)
wherein Rl |s tI‘IJ|U.O R2 is hydrogen; R3 is hydrogen; R4 is
hydr ogen:; széﬁlhmg‘?geng tar bon; 1 .is the integer 1. Y represents
NR6 wher ei n R6 iX! ingedhon gecdhXtis carkaonriX! igmimammend OK4is arbangli cal  of
formula (a-1) whendiscabon smdi3ds nisigeger 0. A second preferred group of
conmpounds are t ggggnof formula (1) wherein Rl is

)0 and )0 ar QVL@rmmﬁ%@ﬂfw ek osss 4 Lot o N0 wher ei n R6
i s hydrogen 4 rftrytsenteanadion pfommlay r adi cal of formula (a-1) wherein
mis the integer I. Athird preferred group of conpounds are those
conpounds of forrul ar¥( 1) rein Rl is triftuoronmethyl; R2 is
hydrogen; R3 is hydrages; zig? hgdanogen; JO, X2 and X3 are carbon;
oTis the integer 1, represents NR6 wherein R6 is hydrogen or

met hyl ; and R5 30is a radical of fornula (a-2) wherein mis the
integer 1. A fourthypreferred group of conmpounds are those conpounds
of fornula ( ) vvhereln I fluoronethyl; R2 is hydrogen; R3 is
hydrogen; 1t¥is hy ls;g' °5§b°r;<2 and X3 are carbon; n'is the integer
1; Y represents NR &M and R6 are taken together with the 35
nltrogen t o whi ch Rhisyhydmgens€ gl satkyt substituped withlemitiony| subst i t ut ed

wi t h Cra/ kyl oxycEubonyd, ,aeflogpirbapiodror hetdrbangy C SRR S- Tyl eh1:\b kibi;
hydroxy, or piperigs ﬂ)i}d:&é%f(‘:{{&dﬁ&ld wi t h Cl4al | cyloxycar bonyl .
20 R?is Cj_4alkyl;
or when Y represents NRS the radicals R® and RS may be taken together with the
nitrogen to which they are attached to form pyrrolidinyl substituted with
Cj.salkyloxycarbonyl and optionslly further substituted with hydroxy; or
piperidinyl substituted with C;_4alkyloxycarbonyl;
) 25 arjlis 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) Rlistert-butyl or trifluoromethyl;
b) R2 s hydrogen or Cy_4alkyl;
¢) R3 is hydrogen;
d) R4 is hydrogen;
€) Y represents NRS wherein RS is hydrogen or methyl;
35 ) Zrepresents O;
g) RS represents hydrogen;
h) RY represents Cy_qalkyl.



- 10 - Particular groups of conpounds are those preferred groups of
conpounds wherein R8 represents hydrogen and R9 represents Cnmal kyl .
A first process for preparing conpounds of formula (1) is a process
wherein an 5 internediate of formula (I1) wherein Its, R4, V.
Y, n, X1, X2 and X3 are as defined in formula (1), is reacted with a
10 bi phenyl carboxylic acid or halide having the formula (131),
wherein Rl and R2 are as defined in formfla (I') and QL is sel ected
from hydroxy and 15halo, in at |east one reaction-inert solvent and
optionally in the presence of a suitable base, the said process

o an addi {1 off f L %"@H@* Gl of QAR BPulhe ERRRHIY Rrnl BT UA R .

i someric forms tHendST are eboBase QL is hydroxy, it nmay be convenient
to activate the biphenylcarboxylic acid of formula OM by adding an

effective am?Un%Qéon&pitﬁtﬁ Wcmﬁmmmco&@oﬁmﬁoﬂmﬁwm&&s of
such reaction p :Eﬂ ?‘b&%ﬁ)%}‘%' m dazol e, diim des such as

N, N - dlcyclohex
1-ethyl-3-(3'-di rret hyI am nopr opyl) car bodi i nsi de ( and
functional deri Vethirdpagticalpigreipro! CW“QdﬁF@‘hPMmB?UBQ%?ﬂfWMDpYbGG@dGre
it is preferredidmoges Xaispabet, amiXs éatbos.ol vent such as, for instance,
di chl or onet hgne. Sui tabl e bases for carrying out this first process

include tertiary e
and the |iKke. Sw@% gtou rﬁ%’%%?]ﬁ%w;ﬂdﬁﬁﬂm@@%cess
of the inventi o 'EW%I"?F‘?%@‘& ‘HB%’E 20C to about 140C,

depend| ng on the particular solvent used, and will nost often be the
boi | i ng t enper auifh paticildrerap pfcompoundsere those ¢ampounds of formula () wherein n is

15  theinteger I.

A first preferred group of compounds are those compounds of formmula () wherein R1is
triflucromethyl; R2 is hydrogen; R3 is hydrogen; R4 is hydrogen; X1, X2 and X3 are
_ carbon; n is the integer 1; Y represents NR® wherein RS is hydrogen or methyl; and RS
20  is aradical of formula (a-1) wherein m is the integer 0.

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

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

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

J A third preferred group of compounds are those compounds of formula (T) 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 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 (I) wherein R1
is triftuoromethyl; R2 is hydrogen; R3 is hydrogen; R# is hydrogen; X}, X2 and X3 are
carbon; n is the integer 1; Y represents NRS and R and R6 are taken together with the
35  nitrogen to which they are attached to form pyrrolidinyl substituted with C;_jalkyl-
oxycarbonyl and optionalty further substituted with hydroxy, or piperidinyl substituted

with Cy_4alkyloxycarbonyl.



wherein 111, R2, R3, R4, n, Xi, X2 and X3 are as defined in formula
(I') and @ is selected fromhalo and hydroxy, is reacted with an
internediate (V) of the formula 5 H NR5R6, wherein R5 and R6 are as
defined for conpounds of formula (1), in at |east one reaction-inert
sol vent  and optionally in the presence of at |east one suitable
coupling reagent and/or a suitable base, the said process further
optionally conprising converting a conpolfhd of fornula (1) into an
addition salt thereof, and/or preparing stereochemcally isoneric

forns thereof. Ipn,case .S N i) onveni ent to 10
activate the ca|Pn B@ﬁ@f’i %scquowg#%%uufogé Ry ed%g""ﬁ%%.icﬂ%mé’ﬁase‘f’%&? Re
amount of a reactpresenighydmgenand RapresentsCy jalikyl. exanpl es of such reaction
pronoters include carbonyl diimdazole, diinmdes such as DCC, EDC,

hydr oxybenzot r i azgxktrocess for preparing compounds of formula (T) is a process wherein an
benzotri azol - 1-# - NO éal ﬁ‘orgagigrfﬁ)% hyl am no) phosphoni um

hexaf | uorophgsp ﬁrgmc? ), t'r-apynol i di nophosphoni um

hexaf | uor ophosphat e, bronotri pyryolidi nophosphoni um

15hexaf | uor ophosphate, or a fu _i_oni: derivagive thereof, such as

di sclosed in "Solid- Phase sQui de", edited by
Steven A Kates and Fernan 3, kot i I\(/glg'%é keraﬁl nc., 2000

(I SBN: 0-8247-0359-6) on padges 306 to 319. A third process for

preparing a conpound_acgording h resent invention is a 20
process wher ei nWHﬁﬂPPr?é’?n%ﬂiYa‘bgt]ﬁS}\ﬁngﬁg?ﬁés qespadiin forule (D), is reactediyitha |,
R, R2) R3, 184, bijhenyl@bexplit 2xid onhalidekaviig the figgiule @),or nul a. (1) and @ is
sel ected 25 from halo, B(OH) 2, al kyl boronatts and cyclic anal ogues
thereof, is reacted with a reactant hgving the fornula (VIl1) -12-

9 (CHA-C-V-Rs MD, wherein 13, R5 andhY are as defined in formla
(I'), in at |east one reaction-inert vent and optionally in the
presence of at |east one transition wgfap coupling reagent and/or at
5l east one suitable |igand, the sai dhrobess f@dher optionally
conprising converting a R*—— Q

wherein R1 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 cffective amount of a reaction promoter. Non-

) 20  limiting examples of such reaction promoters include carbonyldiimidazole, diimides
such as N, N°-dicyclohexylcarbediimide (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 golvent 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 (1V)



conmpound of forrmula (I) into an addition salt thereo4 and/or
preparing stereochemcally isoneric forns thereof. This type of
reaction being known in the art as the Buchwal d reaction, reference
to the applicable nmetal coupling reagents and/or suitable |igands,
e.g. palladi um conpounds such as palladiumtetra(tri phenyl -
10phosphi ne), tris(di benzylidene-acetone dipalladium

2, 2" - bi s(di phenyl phosphino)-1, 1'- binapﬁﬂgr (SINAI") and the Illce,
may be found for instance in Tetrahedron Letters, (1996), 37(40),
7181-7184 and J. Am Chem Soc. g! (1996), 118:7216. If @B is B(OH) 2, an
al Il ryl boronate or a cyclic afal ogue thereof, then cupric acetate
shoul d be used as the couplfng) reagent, according to Tetrahedron
Letters, (1998), 39:2933-6.

3 npo nds of formula (l1-a), defined as
conpounds of formula (1) whejfeif es H an R3 represents
hydragen, can conveniently kepf /e y@ﬁgﬁﬂ as nt hesi s
t echni ques as depi cted ix—Sechd g‘ial I'd phase

synt hesis involves reacting™&n in errredl ate in a synt he5| s with a
pol ymer support. This polymer 20 supported intermnmedi ate can then be
carried on throwgkbrein R RDRS, Rdfn,xilritzhadxtarshsedeﬁnedﬁ foatmledrand 29,

impurities are f W’? rous
times with vano%gﬁ)e\'[I eag%loahé,& 99% %tepthg resin caggtgsp
to react with v ?‘ré’&i’ &z g E‘W@’r?@?@@“é@%&ff?‘%’é(%lmw%

for the synt hesmsenaicuan-inantgpdventmﬂ)qmom‘ﬂymulmprmmofﬁﬂéaaront *naaﬂlast step

In theyprocedur gyl mnaz&atsﬁmmﬂse,vmm@r&eﬁmb i to

| h | t
echni ques LEZ&%&%@W%&%@H@%@M S Ptin it sl hﬁwae&eam e
"Handbook of Consteiepsliemicallylisomegiosns the Qha#wirémmcemeaiemo

edited by | @ Cactivite te@mboxylit acithﬁlmmula(im Wadﬂhghmﬂ}m%@hﬂﬁf&&fﬂ:@ﬁdn 2,

Wley (ISBN: 3- 51% ing exdndpREBf shch reacGrlprom AR
o aer e e 0

O0l') acylation
oxytris-{dimethylamino)phosphonium hexafluorophosphate (BOP), tetrapyrrolidino-
phosphonium hexaftoorophosphate, bromotripyrrolidinophosphonium
15  hexafluorophosphate, or a fimctional 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
_XS
Rg_f l —(- \>_Q3 (VI)!
. 1{3 x'=

wherein R1, R2, R3, R4, X1, X2 and X3 are as defined in formula (T) and Q3 is selected
25  from halo, B(OH),, alkylboronates and cyclic analogues thereof, is reacted with a
reactant having the formula (VII)



resin (1) + HOO0--(CH2), NNPG 2) renoval of protecting group PG
H-NC (CH2),NH - + F \}102 -(14C3NMP RSXI - X2 The substituentsR2,
R4, 1t4, It$, n, X1, X2 and X3 are as defined for conpounds of
formula (1). PO represents a protecting group such as, egg.

C _oal kyl oxycar bonyl , phenyl net hyl oxycar bonyl, t-butoxycarbonyl,

9-fl uor enyl met hoxycar bonyl (Fnoc) and 10 the |like. The foll ow ng
abbreviations are used : "NV neans N-nEthyl-2- pyrrolidone, "D PEA"
means dii sopropyl et hyl am ne, "TFA" neans trifluoroacetic acid; and
"T1S" nmeans triisopropylsilane. ,~—14 - npounds of formula (I-b)
defined as conpounds of fornuhaﬁggiyw@gﬁﬁ By RS repgsent s hydrogen,
may be prepared using a solid ph synthesis route as outlined in
Schene 2. Schene 2: - 15 - The substituents R, R2, R4, R4, Rs,Y,
n, xt, x2 and ﬁﬁeréiﬁﬁ,xﬁ%nai?fateraeakmrmme(ﬂﬁatwmwmﬁ.{n&&so:me

fol | ow ng abbrew at Ons, ane Us sed

pyrrol i done, Enl éh"ar??&p‘%fa WNE% &Rpﬂléﬁmfé}ggrmﬁ@dlor at
trifluoroacedi cleeatm sM&andmmm Wﬁ@ﬂﬂmpnwemans

di met hyl am nopy gdnfpo ﬂﬁ,ofﬁﬂdulaﬁ)hmlan admﬁaﬂmthemg and/or prepari
gchv%ﬂ) ormul a

(i) 2 pr epar eoNriPataoold Phmriors HeRL i e ol Johy
synt hesi zed in asike MWNM%&W@CW@GPﬁEW m@ﬂaenmlwmmc&m can

be separ at ed fr aadsp&ﬁlgﬂlaﬁ:mhlcdmpoﬂgisaﬁmﬁ idiurh @ER(tith

procedures. uﬁﬂeﬁ?&@“ ?dl]éﬂhldlﬁ:ﬂ@ti!’ gfsﬁl n@- 1°-
racemgformrra orres méric
salt forms by r B@PWW m%&%% foumd fog imstgpge do “33?"(’1""’” Hers,

di ast er eoneri c @84, 3ﬂ@ﬂmlsaf7é8m5¢eq@emsqc {1996) hissa]6. 1f6Q° ieB@IDl, & by
sel ective or fraghHoRiat or a cyclic analogue thereof, then cupric acetate should be used as the

coupling reagent, according o Tefrahedron Letters, (1998), 39:2933-6.

15
Compounds of formula (I-a), defined as compounds of formula () wherein Y represent
NH and R? 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. Affer 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 (ISBN: 3-527-30509-2) .

Scheme 1 :
OCH, RO—NH, CCHy
CHO > CHy;— : H
Ti(OiPr), R
 OCH, OCH,
NOVABIOCHEM  NaB(OCOCH;)H, CH,Cl, resin (T)

30 01-64-026! reom temperature



15 crystallization and the enantioners are |iberated therefrom by

al kali. An alternative manner of separating the enantioneric forns of
t he conmpounds of fornula (I) involves |iquid chromatography using a
chiral stationary phase. Said pure stereochemcally isomeric forns
may al so be derived fromthe correspondi ng pure stereochenmically
isoneric fornms of the appropriate starting materials, provided that
the reaction occurs 20stereospecificallyl3Preferably if a specific

stereoi sonmer is desired, said conpound will be synthesized by

st ereospeci fic nmethods of preparation. These net hods w ||

advant ageous|y enpl oy enanti oneri ly pur ey @hting materials. The
conmpounds of forggd@ ( )HO—%‘h'QCI—M; I de—tpgr armaceutical ly
accept abl e 25salts and stereoi so i formg)dhesgof possess

favourabl e apolipoprotein B inhibiting acti \yidepinggshp®ncom tant |ipid
| owering activity. Therefore the present corrpound§ of formula (1) are
useful as a nedicine e®f¥cially in a method of tr‘ie ting patients

suffering from hy pi dem a}? obesi L)\ at her()%gr osi SnMp type 11
di abetes. In pala @‘ %é"i‘{')?é‘ co ndsF dé setFor the
manuf acture of a medrcyne f8F treati 30 di sorder™ caused by an
excess of very |ow den®FfHy |ipoproteins (VLDL) or |ow density
| i poproteins (LDL), and e cially disorders caused by the
chol esterol associ at eer“tS(ﬁfsai d VLDL and LDL. - 16 - The princi pal
mechani sm of action of the conpounds of forpula (1) appears to
i nvol v§)i nhibition of RF® (m §r osorni al triTgIayf:eri de tranlsferI I
pr ot ei acti vi i Repat ocyjes an te f"g_g epi jal cells,
resulting in deM @ V mﬁﬁ‘d(‘@ﬁf/@‘t@l 2 Nﬁwoﬁlﬂlm,
respectively. This iss novBl and inhovati®& approach to
hyper | i pi denia, and i s%*¥pected to | ower LDL-chol esterol and
triglycerides through {:"&g d hepatic production of VLDL and
i ntestinal production © g‘ml om crons. A |arge nunber of genetic and
acquired diseases can result in hyperlipidema. They 10 c}
classified into primary _and secondary byperli pi dem c st &
conmon causes of the s8%&ndar hyper | i pi deBl as are di abg
al cohol abuse, gaugg not Dyt oidi.s r,or na| f& |
Ie§tlp,m slég‘f‘}ﬂ uy i __x’zPrl’rra% e
ol 8enia, fanilial cConbi ned“hypdr|pirtiaeni a,
familial hyperchol esterolaem a, remmant hyperli pi daem a,
m cronaen a syndrone, fegaqivjal hypertriglyceri daem a. The,
conpounds may al so be used to prevent or treat patients
fromobesitas or from at heroscl erosis, especially corong
at herosgcl erosis and nore in general disorders which are

at her oscl erosi s, ischaenic hegrt disease, pELi ph@r alf vascul ar
di sease, and cer%ﬁ?g‘ﬁ/c%xg(gléullar sdl sgaztﬁ{a\‘ e LfEij dapeynds nay
[ t

». The npst
4 nellitus,

cause regressio scl & odi & I Bt it he clim_c-ﬁ1
consequences of %?M%&Eé@?osis, particularly rorbidity

nmortality. e view of the utility of the conpouids of formula (1), it
follows that the present invention also provides a nethod of treating

batfent o) suf oIy R RS OIEARSC, £ omaor Mets fufne el BSupdGidiel,
density |i popr P{g-ﬂ%@( gﬁ]@%tgﬁ%%c%ﬁéﬁpﬁﬁ %’oerﬁ' ?f*éﬁ?’%""(iﬁ"}’?’ and
especi al |y di scherghuethyloriestbony), ttoxyeabonyd fdluerenmetboxyertonyhFmec) sud d
VLDL and LDjp @ikequisibilowity dbbietistbnodre fise® NN meluss Nofooipided f or
yper || by dom a Pt (PIPEREmbS BsGR0N At SHATRGs nBlopfRTkE, |
B- 48, synt het i zed"BY" méses triisoprepyllane. i s necessary for the assenbly of
chyl om crons




and therefore has an obligatory role in the intestinal absorption of
dietary fats. The present invention provides bi phenykarboxam de
conpounds which are acting as selective MIP inhibitors at the |evel
of the gut wall. 35 Additionally the present invention provides
pharmaceutical conpositions conprising at | east one pharmaceutically
acceptable carrier and a therapeutically Effective anount of a
conpound of forrmula (1). - 17 - In ordet4ro prepare the
pharmaceutical conpositions of this invention, an effective anmount of

the particul ar %ﬂg}raagg?off&r&umﬁn@t&ﬁuaqgkan&p@m_affmm wieRin{fpe active

ingredient is co n In 1nti e adm xtdre w.th at l.east one .
phar maceut i cal | yeRses AEogey Way.06nep ,“Wiaéﬂ‘%ﬁeis%‘}M%V“?é&B“t@the
vari ety of fornsSckbepe@ndi ng on the formof preparation desired for
adm ni stration. These pharmaceuti cal conpositions are desirably in
unitary dosage fogdherae2 f abl e, preferably, for oral adm nistration,
rectal adm ni strartomn, percutaneo adninistrationté/ﬂ?renteral

I ghs

ngle in prepdLisng the conposit “¥'n ora
e’ ual}l L gui parnaceutical 'e;g may be
if1st-ancé . glioiRls, oils,xhtgg ols and the

enpl oyed, such as fg

like in the case of ®l |1 qui ch as s nsi ons,
syrups, elixirs ¢ ol LRGHns; ng(oggbﬁsq:}pbg{(%aceuti c rriers such
as starches, sugars, kaolin, |ubri6a@nperanid Nders, di ghgting

s and

agents and the hi,gw diflmgase of powders, pills,
tabl ets. Bec usegﬁgﬁ%alr easy adm nistration, tabletsga@dncapsul es

represent theé nost advantageous ,oral dosage unit form ingwhich case
solid pharnmaceutical carriers a e obviously enployed. For]parenteral

i njection conpositions, the phargaceutical carrier wll |y
conprise sterile water, altho ot her ingredhﬁﬁ?jg|pay e incl uded in
order to inprove solubility 'he active ingredient. } nj ect abl e
sol utions may be prepared fe tical

iqst arflBedby usi ngt yr ety
carrier conprising a saliff i gh, a gl ucosers i orl_oTy B m xture

of bot h. Injectqgé%w§uspensio

appropriate liquid- carri eRdkng agents 4 In
conposi tions suitabl e fo%&gﬁhéﬂﬁggg@d% adm ng

pharmaceutical carrier may optionally conprise a peﬁg%{ation
enhanci ng agent and/or a 25 suitable wetting agenf? ionally

conmbined with m nor proportions of suitgble additives which do not
cause a significant deleterious effect Toxtph@ skin. Said addi tives
may be selected in order to facilitate adm'y 2)l;ation of the aftive
ingredient to the skin and/or be hel pful for i ng the degi+ed
conposijtions. These topi cal .conposigions nay be(ad nigtered

vari ous ways, e.d., as g-fransdes wach, a spof-of ox'a

oi ntnment Addition salts of e _conpounds of fornulaxgy)r O _their
i ncreased water ,sgiwpility oveVRhe correspondi ng bags ' d_p2
obvi ously nore suitable |nragg R aration of aqueou i™-0Ns.

It is especially advantagedjzog: rmul ate the phar
conposi tions of the 35inventioatin dosage unit fopgpAs
adm ni stration and unifornmty of dosage. "Dosage WRit fornf ‘as used
herein refers to physically discrete units suitabl e asresn(Mary
dosages, each unit containing a predeterm ned anount of active
ingredient calculated to - 18 - produce the desired therapeutic
effect in association with the required pharmaceuticil carrier.
Exanpl es of such dosage unit fornms are tablets (including scored or
coated tablets), capsules, pills, powder packets, wafers, injectable
sol utions or suspensions, teaspoonfuls, tablespoonfuls and the |iKke,
and segregated nul tiples thereof.



5 For oral admnistration, the pharmaceutical conpositions of the
present invention may take the formof solid dose forns, for exanple,
tabl ets (both swal |l owabl e and chewabl e forns), capsul es or gel caps,
prepared by conventional neans with pharnaceutically acceptable

exci pients and carriers such as binding agents (e.g. pregel atinised
mai ze 10starch, polyvinyl pyrrolidone, hydroxypropyl nethylcellul ose
and the like), fillets (e.g. lactose, nrétocrystalline cellulose,

cal ci um phosphate and the like), lubricants (e.g. magnesi um stearat e,
talc, silica and he like), disintegrating agents (e.g. potato starch,
sodi um starch glycollate and the |l ke), wetting agents (e.g. sodium
| auryl sul phate) and the |ike. Suu abl ets may al so be coated by

nmet hods wel | kno #quid preparations for oral
adni ni stration #%ﬁng Qr m of eg so §| ons syr
suspensi ons, or they may be for :

or
i oo
w th water and/ or another sui r&b i q Eﬁ J{ﬁ

| i quid preparations nay be preparsd by onvent | onal rreans, opt ionally
wi th ot her pharnaceuti call y accept abl e 20additives such as suspendi ng

agents (e.g. bi t r t ¢al |l ulpse
hydr oxypr opy! rre{nf*fxff’l%bﬁ“f’%ﬁ 4R or? ﬂ‘ygr?e% gd"“&&ﬁ SFeesdgfiagg for compounds
enul si fyi ng' agesftfermgla (. Tllt’eféﬂqwa‘ﬁ bﬁewa'eoawaysed hOYME! methyk2-er s
1£|e g. al nonds El j,}momdny "am Sne@tis déf§opyopylethylahiad, ) TFAVRahOFiGidtoacetic acid,
avours, naski @g@ e.b\@é? I "
p- hydrﬁxybenzoat es or sor th éﬁiﬂs@%ﬂﬁgwﬁég%%@p@ﬂg %
sweet ener s useflﬂm%ﬂt%d‘ﬂtﬁa}'] pddl bS|t|ons of the invention
conprise preferably at | east one intense sweetener such as aspartane,
acesul fame pot aEeicompousdsctif fmouly (I} ssrpacpared lthetlereimaboye désbryttd pobabes aag
,Swget fn?r 3 PN Edel %ﬁ&ﬁx KHR TorEHFO $aebhd nidit@ed of eﬂmomcrs which can be separated
-trichloro U or refera
saccharin, sodlé?ﬁ' 53’3%5%?%%%2%3% ﬁ%ﬁsalﬁfeﬁ?mmgﬁt one
bul k sweet ener @G@#@MWBP%ﬂ‘“F&W#&FWWW%@?@E’éspondmg
mal t ose, i somnal diasteghomerfissalt fonyisibyagection with (sultbleshiral weidpSaidk fihkstdredimeric
caramel or honeyy fdn%ﬁ@ﬁﬁ‘:seﬁ%ﬁfi %ﬁa %:%c sweﬁswew hal N | OW

Card- congentd aiFHRIEEAAR it RPisR Doy 68t 83 DB ure)

of the 35 fi nalminoerefiseprrping the’memmprr@ f@weefféhmpe@mls efﬂmtﬂq Weiyolvice
used in | arger 1Rid¢EombdikghY SsibaMcHiraDsatiom phisa USaid pife stereddhemital§5%

preferably from o%RﬂUE‘orrgmoxé?}astojoé%rf%@ﬁ’%%ﬁ&hﬁﬁémg&ur% %gtcgh%p?ally

phar maceuti cal |y acc | 'avour s

tasting i ngrediiimese °ﬁ“‘§ q”BBG—°%§’aﬁ”é"”ﬁ&aWﬂ1‘l§Pf°5W§d thptdbesreaction oppry
fruit f)l avaur s smkpeaﬁcadihehlet;ewb}yaifsqﬁpemﬁqswrdoism isodesired said@pmpdundiwdbier r y
flavour. A comyeRplegiedty stelosphdificsasthdis aﬁyepm@ud THE Yne@G@QHN T esul ts.

In the high- dosaﬁ%m‘éééa%s emplofen%ﬂho%texr-lcaﬂggure& mrgrrn?n 31%} 'cally acceptable

The compounds of formula (I), 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 (I) are useful as 2 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 & medicine for treating

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



flavours may be required such as Caranel Chocolate, Mnt Cool,
Fantasy and the |ike. Each flavour may be present in the final
conposition in a concentration ranging fromabout 0.05%to 1%

(wei ght/vol une). Conbinations of said strong flavours are

advant ageously used. Preferably a flavour is used that does not
undergo any change or | oss of taste and/ col or under the

ci rcunst ances of the fornulation. The cé%’()unds of fornmula (1) may be
formul ated for parenteral adm nistration by injection, conveniently

i ntravenous, intra-nuscul ar or subcutaneous injection, for exanple by

bol us inj ecti on 1 p,ﬁ,g@mirﬁue _ ioPicB&Y@f‘l%mb&an@f?&muﬁ%ﬂweﬁ% loqguﬁmfeor

mul 11 dose. cont HUAiARE oF VHE KRiGorgHe reltsul Cape0g D A ity FHERRARASS 1 ake
such forns as susiiewsingrpitheldbelk,irenkingin desreasesi VIIBL and chylbyicon  aqueous
vehi cl es, an ”gﬁéd ?Jsﬁbc' ]mﬁ,g I afnhso } !
suspendi ng, gta |Jl|§c§|wr’1% an&?m%?}?gﬁ@ g&éﬁﬁgg tchrn ‘i'rr e?eﬂf&’the
active ingredi eftd iHEpedid p oy 3 fl relyeerdey pica
fAQL DLt apd | progdactioinoé eh
sui t abl e vehi cl prodstion o apd icitesting idoro€ ehyluatierons. bef ore use. The
compounds of fornula (1) nay also be fornulated in rectal
conposi tions Su@harESmBbRRA e dn8 ScqBired deRE daP s 1R BfjRrlipRiclia. They
cont,ai ni ng ﬁpnventbl Q ahi@éﬁ]p osi tory bases sucghh.d%sicc oa put t ! and/ or
ot her gl ycert de&“55%F o“ﬁﬂ’&“ﬂbﬂé’_ EFOIBY RYpeRiR) Tr‘?&g’"b B PHron
conj unction wi t kAugss REthe ssrendamy bwtlividsmiagyye disketes mellitis, alqobel|abyse;tdmss,
phar mageut i c fil BT GB]disk) Etgorid rediel Brilyre, amghindticisyndeiniel cliolesads dntl bﬁlbﬁfj._
conpri se at | eagt 51:8? Fﬁfmﬁaﬁ*‘% it J gadi ng
to a so-called glt(')m 1 ) tl_gid ) &Jél vie?] { eraa&gg’ _e!léslg{)%blhcg
addi tional |ipi ?W@Q‘QBL“E%‘W&’ ,°@@‘%W£‘X§W-’@E‘?%*I€M@m drug
conventi onallfy miegadmia synfremeHusilid hynertrigiycetidasmial Thé phesent campennds ey
e.g. t a bile agi HsRAATS proveht dr @8it Batiedts hitlefinOrodeotdside by it it?@?q{sélémsis,
nicotinic acid as Vi in . Q Q e
Mvent o, S @%ﬁ%“i&ﬁ?@%ﬁﬂ%&iﬁ?ﬁ skl Qs YR e il
ot her chol est er #herqsrleresin eigeisshaemicbray diseases perinberal yaiculan disepse, aag swebsl | on
i nhi bitors, espesduls bigeakd/ThEprdsentrdnpovndsemayrvhish régressonand atherbdvlerosie And35

synt hase i nbg bi {0568 the EiMzaf@AschRES bARRBAAES £ ¥RE QR Hdrtidiiapd t OF S,
CETP inhibitors, ACAT inhibitors, squal ene synthetaSe inhibitors and
the like. - 20'h9"a ¥ HMG CoA reductase inhibitor may be used as the
second conpound in the conbination therapy aspect of this invention.
The term " HVG- GaAieweas heatibiy of thepmppinds of ferguladb it follpwes that thepresent

ot herwi se st at ejglyenti®f atso prdvidesa e trehtingwarin-tlovdedrninsald, heluding humans,

bi ot ransf oy | ooV HEANATRE Rk htieBhy ok RERGN Gustd bPa BYA
SRRSIEE T n nion g ke o s

ToHfins
fluvastatin, prdiscedssanised byrthecholesterplassogintet] withowid DRI dnd LDANQonsig@np A
synt hase i nhi bi ¢ @éhddRY trbe@mdns B Profied PErebEaR HaticaR FIRnE frbh cdndRions, such

ynthase i npj bl FaroRBRE P Rin ke ol PR ARl bl 707

synt hase i nkj bi rein, unléss , refers to
a conpound ich inhibits t?g i osynt hesi s of .
hydr oxynet hyl gl Aed-{4> sytsti ﬁ%a “1*%/‘6% i5 RecpSpary £ the 25spmbly of ghyylomicrons
acet oacet yl - coeand yheefors has ait ebiligateryl rdbe/in thedntestina) almorphids-of diktagy firs.IThe e
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 cornpound of formula ().



Any HMG CoA reductase gene expression inhibitor mwy be used as the
second 15 conpound in the conbi nation therapy aspect of this

I nvention. These agents nmay be HMG CoA reductase trancription
inhibitors that block the transcription of DNA or translation

i nhibitors that prevent translation of nRNA coding for HVG CoA
reductase into protein.Such inhibitors either affect trancription
or translation directly or may be blotraﬂgfonied I nt o conpounds
havi ng t he above-nentioned 20 attributes by one or nobre enzynes in

t he chol est erol biosynthetic cascade or may lead to accunul ation of a

nmet abol i te havi above- g i bitor
may be wed as tﬁg 85’&9 Oun m%ﬁ?%lﬁt?nﬁdo&hﬁsﬁgtppw?ﬁ i}p"%‘sﬁect
of this inventi @mouﬂ!h’émmuwwwpm$@ﬂﬂd§9n%é®ﬂh@rtb¢ setivain| ess
o'ﬁlhlervmtse |25 St%@?ﬁenfﬁf;ﬁlﬁeﬂﬂnﬁmﬁmwiﬂemﬁh&km hanBiadettitally

chol ester er er nk 0
various c%ol st 8FSFP %gﬂ’ gc% S%O&Q%E %‘h
VLDL. Any ACAT iferii ctfptemntwa essediqeeiema%mtrqve Tbee ahmn@ewmmmpoww
combi nation t herd@d?ﬁbl?ﬂl @&ﬁ?ﬂésaﬁbffoﬁdvuﬁatﬂﬂyxeﬁiabl?ﬂor orhl@dinpisteatioAGedtal

i nhibitor" as u%§¥mg§?h%h‘ﬁlwmeg§s§ bt ea?%n%wg% teﬁ‘ers to a

conpound whi ch i e 1ntrace |on of dietary
chol esterol by the enzynme acyl CoA: chol estcrol acyltransferase An
squal ene sy nkthetFaseamplaindreraging e coppositiongin grl dosage doren pY cﬁ
the 35 conbi nat iphaimhdeaticalurians ey be aﬁplwed,suuhras'ﬁmtnsmm w‘Ebe, gl)eblmolls,

"squal ene synt h%fc@iﬁ:?sah&‘ﬂbﬂké:ﬁ'ibec&%omql di‘auo%%é

stated, refers t qund V\/nl{(& |nh|E%F qcpé!rslden{s]atlon

mol ecul es of fa PRSP ipascy EISB statehes) ?‘%ﬁ%ﬂmt he
enzyne squal ene hsbylmnﬁeh zs, disintegrating agents gud the like|in the caspmofipewders,gillsiment
of hyperli pijgencapsited dnd R:Bfis) Beﬁﬁbefmm@mlﬁdﬁeﬁ@pﬁmmeﬁdaymeﬁfect|ve

amount of a Cowegp&@&te.}mo raméhﬁ%&ﬁﬁoélﬂ%dﬂﬁﬁ&&%ﬁﬁcﬁ%% esent ed

herei nafter. eneral | apéutical |y

ef fective dose Bhagnpaeatical cprrigh Az Y}?“s oy FRIPOFeRtemh BiRCUR Gompesifions,
body wei ght, rmltlxepplrmﬁ@nmgl«!}rﬂﬂmﬁmﬁu@nwﬂ@n&”ﬂmy/ﬂ@rﬂaﬂh@ghu&m 5 ngy/ kg
OL bodytvvel ght q{] Sis B} b@iﬂ&lude@zﬂlﬁd&foﬂﬂ\h@%soiublhfﬁiiﬂhﬁcﬂ%@ﬁf&idnﬁt e to
adni ni ster e or
nore sub- do?@s ?ﬂ' cgaggr%%ﬁnﬁ%g#ey beﬁ"%rva OYEF'%%?) p?ﬁmgﬁgh‘? V\%
sub- doses nay bEOIFRS’rSW&PER’éﬂmél’é'%ﬁlg{“%é%‘&@“Pb’r‘ﬁ%“’rq‘lftb"@x]aﬁﬁt@” each
cont ai ni ng fr omspensionsGnal aisy be prepeted b osig Phroprint, lignidrcerripay suspendingy | y
form The. exact s aat HOUEHn BimplyMnSG4abER) HAARLEP bRkl hey T2
X | |

particul ar conp8iATE? ‘g‘f @&Pﬁﬁ‘i’&% ’%]&'e%?mp’f’ﬁé’p b?‘f"é‘t?ﬁ%” g &
bei ng tIeat 84, syilebls wetting Qeyntoﬁptl@m easbiticd wahmmsmmhqnp efsuigable t he
age, wei ght andaaﬂneiﬂmp&wﬁt@aseaeigﬂ.ﬁmtmuﬁbustemctme §1G ISaie adiidviee Nt
as wel | as the gﬁ{as&&%m}a&e%& Ao BB QMG BN e sin
additional |ipi ower . .ng .agent at 1 ent h” , as IS
vel | known to t AsYE e helniplder prepag ired ﬁ?ﬂpﬁ’ﬁg‘i’% s°§’H‘FH"%‘P?°é’@P’?Sve
dai ly anount nayajpbe ddoiwisterefl in varionswayasa asieipasdéivg pach, & fpt-oegponse of
t Ee treat eg 3@at bﬁﬂﬁen%ﬂdd:@{nhsdlﬁpﬁﬂﬁ w@po@ﬁustohenmeayaﬁdwmemnc}ebed water
physi ci an presqr.l e e
i nst ant mvenhff‘iqJ B QR & Tpogmo%w#y ar’rounpnwmgﬁd’e% %WT@E‘&
her ei nabove ar eprepasstion efagueshs sPmgosiiss-i nes. Facperi mental part In the
procedures described hereinafter the foll owm ng abbreviations were
lldl S lefl( i 25 " PS- Dl {lis esfeciatty sdvartagBous & formulate the pharmaceutical composmons of the

i i sopropyl)am no rom
Ar gonaut ( NEw Fe&ﬁetmre”géaﬁ S G oS P  BR R B AR 101y
with product cotRosgeozypm™ @ssqs&eecmmcratomhweﬂbbﬁmmwmm asmndew
N - et hyl pol ysgossge @ach@sit Bonwlitings prelsterriiied inibuht b aefife ingredient caleulated to




30 Novabi ochem 01-64-0211. "THF3 stands for tetrahydrofuran. A
Synthesis of the internmedi ates Exanple Al a) Preparation of
trO-0-airk_internediate (1) - 22 -

4' - (Trifluoronmethyl)4l, 11-bi phenyl]-2-carboxylic acid (0.0069 nol)
was di ssol ved in dichloronethane (400 m) together w th oxalyl
chloride (0.069 nol) and di net hyl formam de (one drop) at OC. Further
4' (trifiuoromethyl)-(1,11-biphenyll-2-carBoxylic acid (0.0621 no!)
was added portionw se under a steam of nitrogen. Oxalyl chloride 5

(0.069 nol) and dinet for.mam . . Ve the. - -
o e i ol
was filtered, tHemT¥e C ' 5 of m )
in? jLhe. resul ti ngsitydaptie, 36is, pasder gackics, S5 RicRLLO Chiianur B mlﬁs). of
- (4-am nopheny1l) - 4- € | Lo (] nmo in
triet hyhun!oneso)(ljll%sgooﬁ#“%’ %ﬂr% p%:ﬁ@ﬁ%%é ghﬁe %%@L%ﬁgﬁg&ﬁﬂ#% reaction
Fesul 11 g eact |Fonom 3imiisatimgiho BSTEAGeLAPY FOIRRE DS oENh BReLtiNFo b RS
resul ting reactikono mig : 5 Y
f, ol vent wgs texalriﬂd’e@iﬁ&m ofig6lidrdosei fohuin, fwfmm‘ﬁlé, KsbRE (bdth swallewable t%&_ﬂ Lbﬂc&ralﬂg
exane and e i ) , A | re
of f hot over cglf?‘%@?%&%@?? Pgetl‘%gfgﬁggésa "5!8%?’&’5{‘@%& uf"ug‘k'r%gg%ﬁ%tbctaﬁy
preci pi tate was 2Peepelle gipints andgaaicmguchies indingagents se- pregelainisedimaizgi ng
31 g of i nt eynediaschepolylinylpyirglidont Ay droxyipidhyimethi belinlos&ameiie like), fillerpie.g.
11-0- 10-cHr g-cr -,g&gll} Aol | SRR |
(0.015 [mI) ign gactk:dg%?gnt rastﬁ%ge%hg%f it iagw?%%agfwas '?jlb;ﬂ‘%ﬁlg(%%}
refitnced for OGPAFPHYRSLRERAC,SHE, féffd‘ E}f o e @3%52"'?‘??'?@@@3’ of %
washed with wat eediwmstardhy glyesllatqand therlike), yetting agent(e §0Rdinm|ljurylmiphate) and

di ssolved in a mietikelrsackihbléas HigCittowe basted 8 methodywell @nd¥n)in @8drt2- pr opanol
(100 m) andsstirred for 1 hour at 50C. 20 The reaction m xture was

cool ed to room teppy a&%:%'&s?o?gr idi E&n%gd%lamef %f@.g%ﬂﬁ ,dsyb\%?
m xt ure was extrab.g,twlc Wt c%lpﬁ%f?oro émarr%&ﬁ% e extracts re
conbi ned, evapoPETERFUM f HEY FE% tef2s3 dye (RAES foF PATPRPE AR WRiKE e r
di chl or onet hane pndjirg@hafiicn spitabld liquidsarterhefarenseli Sucheliqui) prepRBicraplap be. 2
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 (¢.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 pharmacentical compositions of
the invention comprisc preferably at least one intense sweetener such as aspariame,
acesulfame potessium, 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 fina) 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).



6- Methyl -4' -firifluoronethyl)- [1,1"-biphenyl]-2-carboxylic acid
(0.0025 nol) was dissolved in dry dichloronmethane (140 m) along with
et hanedi oyl dichloride (2.4 nil) and a few drops of

di met hyl f ormam de, at OC. Then, all renmining 6-nmethyl-4'-
(trifluoromethyl)- [1,1"-biphenyl]-2-carboxylic acid (0.0225 nol) was
added in - 23 - portions, under a streamof nitrogen. The reaction
m xture was heated gently to 40C until ard9honpbgeneous sol ution
resulted and gas evol ution had stopped. The m xture was allowed to
cool to roomtenperature, then filtered off over a Buchner filter.

The filter residye s dissol ved nmet ha added

dropvmI se at OCIt egﬁ%g) I F@ e “illgﬁﬁ Oﬁ%wﬁggﬁﬂgh@qﬁ?ﬁfg "B{?’bgﬂ“&%‘ﬂ{?@‘r’l c

aci d, ethyl est enthelovedesage forguiptions prp prefesably fruitiflavonys sueh sseh¢re, gppbeny.dr y

o oo o Al b s o Bl g g
|

and dri gg yiel &R ér glgr%@g%%%sa % H%'gm?ﬁsé&{q?f“@%m ¥&3pta%[?>

Preparation of W@HWMWW% ﬂQOatelMﬂSSGpluﬁqnWﬁﬂdﬂﬂécc( 1

N, 10?hm)|\/\/?§003£§$d§!ﬂavbﬂr1]ﬁ y$OpredentG the Findl DérEobicH Alaoficantratibn ﬁ’(ﬁ&')

i n et hano , e 0 r Qr

hours at 50C anoa 183005%’“ f% ? roo%?oégﬁébg*[sgjrf\é@&@%ﬁ”?% n1) was

added and the mn;évmeqmn%|mfﬂ? ﬂaﬂkwqwemﬂdoa%mmmmeezoo

m) was addeh argssiohsté @d/of cobun undentheicirumsmesstaf thedehmultio? hours, then
the resulting precipitate was filtered off, washed with 15 water and

th di.chl t
ot or i at e (4) e aR eﬁf BW(?Q“*"%‘?%%% ‘F'é?."@"*ﬁ slaflomign by o

A 3 a) Prepar at iBfetigh coqvem W‘QP‘@’S'(% mygCyia, “tﬁqc"“s injection, for
4- pi peri di necar xamls by habis ibjectidmor cantinugps @@Va@ummﬁ-)slonll"ﬂhhldmﬁt nitro-
(210 b?RZfPe (Qt Oiﬁgsaﬁba may 5k pRRénte ﬁﬂiﬁd@ﬁg@ﬁﬂi&te& {rbnfpoies dr Rlti-dose

i met hyl f or mat ni : e
sol vent was evapo&"{l % ungmg\&rsgg&% pr es ué’ Wetsﬁ(t'h fg%%ls %@%ﬂsl&ﬂ
resi due was sti sPHIBODS Ar spaysions m?ﬂ’é"'&ﬁ?“&\’sﬁ’é PROAPYoptelg fopmulating aggnts g
of f and taken upudbras ﬁobhkm,smﬂlametablm moer digfessingragents. Altéreatiecly, ks

dri e? Ialnd thefs QLR Afgroamat q{ oﬂﬁﬂoﬁyﬁtﬁ%mmdm%vﬁifleacg
crystalllise ro X n re prodaduc was COol |l ecte
yi el ding 7 %‘) i pﬁ@%ﬁf et i’ ©7 P00

The compounds of formula (T) 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 ¢.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.



b) Preparation of H2ZN-0-0- (i nternedi ate (6) Th A m xture of
Internmediate (5) (0.025 nol) in ethanol (150 m.) was hydrogenated
under pressure (30 bar = 3.106 Pa)) overnight at 25C with Pd/ C 10%
(0.5 g) as a catalyst. - 24 - After uptake of hydrogen (3
equi val ents), the reaction mxture was filtered off and the sol vent
was evapor at ed under reduced pressure, xb@Lding 6 g of internediate
(6). c) Preparation ofgrtr0-0-C,internediiate (7) Reaction under
nitrogen: 0.2 g of 4'(trifluoronethyl)- [1, |'-biphenyl]-2-carboxylic
acid 5 in di chl oxayHNIGTRA (réRictase Inhibiter tiayde tised asnhd decddid hampslind il the

dichloride (0.0 )., . r ' Wniii.ated with
di met hyl f or mani é"g'ﬁ"l‘ﬁﬁghﬁ% %%%té@ngﬁn%% g@%ﬁ’%ﬁ”ﬁ%ﬁg’{%w.l-
[1,1 '-bi phenyl ]inipbitogapused herein, ypiess othprvise gtptodysafers tocpecampering;viuinliirhébits n d
an extra anount tmbia?mﬁdﬁ@wthMmymmmeﬁﬁdeﬂ.m ﬂibﬁldnfbﬁh@ﬂiaﬁ)ln f
m xture was stirr 1 5(1‘%9!5 " O
reaction m xt%ur éaﬁggﬁt%g%éﬁ%gﬁhﬁ'ﬁgﬁt _an%?hﬁqqgiﬁﬁﬁgénm\gp%gﬁ]%
di chl or oret hane 2& @8+t h@s‘é‘k’hE‘%‘“@F“eﬂ“ﬁ‘&ﬁ%P@W“&Fé‘ﬁﬁéﬂ“ﬁd@dm{?’mm
evapor at ed under reduced pressure. The obtai ned resi due was taken up
i n di chl or onet hayye HME CoA yynthask isidisieimal e pyddaethe secendrtomtipsiing irdthe
i nternedi ate (6) | ATi0E o ) IR TP
di chl or onet hane ,cf’é%n {ég?wo@éfrkggﬁ Jr]g%dﬁﬁl .ﬁﬁp%x%%%végﬂ%e 1%_1.@%]10 or
1 hour at rd@m g %%P@F“PWW?H@“@F%?%W‘BWP whic E’Qﬁ’!%éﬁed with
wat er, dried anbidsynthesiodfbgdroxymmthylgintagpbceenzythe dinftten acetyticneezimereasiur e.
The obt)ai ned resbmagw@&nm%&&mdymewaﬁmmA@aMehe desired

, yiéelding 2.9 g

product was coll ecte of internediate (7) (np.

190-192C). d) Pre ' f 1-0-0-C.i nt.er | ate | nt er nedi at e
(7) (0.006 no!) N&g@@d{&@g“?%°'?§}§°8?88’F§ﬁ&“6‘$hﬁ1{§%%( ; .“Béf’g“)s FHS’PS”P‘L
et hanol 20 (180 AempPonR(dn fgcampbipation hemppy-ARectof Bis ipvsrtioncHhess agastymgy ber e
was war med to 6EEIG-The redagask tranegption inhibitan thaxbinck tp tramtrifiidfoof DNA br hour
1,16 0%, M b Mk et B U
ur, ul ti . i, Q. |

with water, vyi eF"tSll"%’d" ?Fofr‘ge'g‘ﬁuﬁ%ﬁ@ébﬂtr?@ﬁa%f@; ‘?‘ﬁﬁ?‘l"é‘%’cﬁf%@& 25
Exanpl e AA a)- Pdisgsy ertmaybe bivtrgsipanedinio co ghecabpwprmentionedt ur e of
ni t r omal onalzgehythbueosl aeosmbre elzymdesin the (HokSero st inthctic @asc4dd oOMmaynedd)

j?;?gfe“r ima;jgfe i 0} Gacéifilufbtiod B’ elabSif Fiving B bfod-Bedionddackfls@3 Mol ) and

Any CETP inhibitor may be used as the second compound in the corbination 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 therspy

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:cholesterol acyltransferase.

Any 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 & compound which inhibits the
condensation of two molecules of famesylpyrophosphate to form squalene, catalyzed
by the enzyme squalene synthetase.



- 25 - carboxylic acid ethyl ester (0.047 rim) in water (200 nil)
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 stiffed in a mni mum anmount of
met hanol, then filtered off again and washed with ether, yielding 4.8
g of internediate 5(9) (np.114-116C). b) Preparation of  internedi ate
(10) A nixture of internmediate, (9) (0.-817 nol) in ethanol (100 m)
was hydrogenated for 4 hours at 60C with pall adi umon-carbon 10% (0.5
g) as a catalyst After uptake of hydrogen (3 equivalents), the

reaction m xtur '. ] f apor at ed.
The obt ai ned re?l-hg@%f%/\ad h(a{c %eﬁogyﬁlpﬁﬁgﬁqﬁ%@ﬂ%ﬁg( gl uent:
et hyl acet at ei hdhezapeuticallyy! cnmemtnfemmm&qum& omdhqtemoeuitsand
tR he fol vent dwas aﬂarhaeﬁmer Yi gdndmng:s Borleniplated EHiaty madpeah@ug f8ctive dose
eaction under n n
' - bi phenyl ) - -cé’}rﬂ% '?naboer?b ‘W“g@d“ M%Que} BEFOFH °f\°/%l§lyﬁ°m
reacted with et HM@HW%@PG@%WMMWY Heieht ofthe B!Blcafﬁﬁ be h@wd{ Kapay
reaction was inibkh w\ltotaﬂmﬁlist&etlhyﬁefaﬂéuﬁwydﬂ?ecﬁﬁc dbk©iR the fdMeoftwe® Ni ng

f 4 trifl |
tas added port fonv&}*@%h st ek &P"?J‘%ﬁn‘@&%%??fé%ﬁn‘?’c bl b O
taken up in net femskted E)”r‘m*F 59‘“’&?]&@!%&0% oyt Llmgier at ed

under reducdd prEmsifi0eng, e parhmnarlydtbnrahsutd toeabot 200 migcof thdQictive inpfedient
di chl or onet hane ,£,50it Bdsdeedbrgh, added dropwi se to a m xture of
mterrrqdl ate (18) (0 011 nol) and triethylamne (0.011 nol) in

di chl oronet hane The uIt| ure, was,stirred for
30 minutes and {Hd%sn “g&ﬂ“ﬁ?@& E‘%‘d{pﬁﬂ&’o Bftéfﬁ':ﬂ/c%‘?@‘ln
silica gel (el uéﬁ@@ﬂ?@l“ﬁ%ﬁiﬁ RW%M@OEMS treatedd, the Fewmsrifyrof the cendition
fra](c:tlo;]s Wage eahémmdhmdmmtmlgm Wﬁiﬂ&ﬂ&iﬁt&bmﬁbﬁiﬂwﬂa@ 9
of internedi ag
gfgl u-0-10- (i nt errre | at e;;?@ Z&(’%céﬁ%ﬁe%oe‘?%% 3&? 'Bldd?)vémﬁ%l)
was added to a %Pﬂ%‘hﬁﬂa @I%g(ﬂ§ shratk ) and
water (20 m), Ferthormone saidefferiivedaiiy momt@amlowged erdncﬂwedldepmdmgat
60C, cool ed andihgdedsplinkd drthe\tdeitkd ghbfedtitaid/or T6endinR o el eRQudtios 6f thé pL3biBan'aS

T Inlt Eaﬂrggl g{ 20 ( ‘i\%%ﬂ?ﬁn%{bﬂ B.giiﬁ%lg ‘E;?xqgtdg ond bBhénfteh fiveatiin Ofne effective

daily amount ranges mcntloned hereinabove are therefore only guidelines.

Experimenta] part
In the procedures described hercinafter 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-cyclobexcylcarbodiimide
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

-a) Preparation of intermediate (1)
gj‘r@‘ ek _



Exanple A5 a) Preparation of 001-Qinternmediate (13) A m xture of
2-chl oro-5-nitro- pyridine (0.0227 nol), 4-piperidineacetic acid,
ethyl ester (0.0227 nol) and sodi um carbonate (0.091 nol) in

di met hyl sul foxide (40 nil) was heated at 60C and stirred for 2 hours,
then the reaction m xture was cooled to room 10 tenperature and
poured out int-o ice-water. The resulting gre0|p|tate was filtered off
and washed with water. The crude solid wd&—purified by
crystallisation fromethyl acetate/hexane and the resulting

tal J _ |
50 P1a0%  c6klihLhF l EGORR e e
i nt er nedi at e ( 13jchiopnpthane ($R91ml) togetherrith oalyhehloride (0. QWWBQ%M@YFM 30

K} {lut es ?t k500f Vibrirlamidie (dn@dkop) st ORT, (il #r- (LiBlkerérRetsy ), | EBipRn AR abéiylic
er uptake o

cool ed gnd t he ca%' gj&gfg\/\ég’”’fﬂ? dég h@ﬁ%ﬁn?%und{ Egk&?ﬁ&&w%ﬁn%g@m@e

evapor at ed i el war?gn@) agd dimsthylformamide (opadrep) werejadded andtypregetion mivwre of
6- et hyl - 4. - (t 1 ivfab stimed foe2 hourd at 051 mfdmphnmh; wesmafebawdesmea%d

(0 005 n‘DI) in %f%li%\%‘ﬂﬁlﬁﬂ%%ﬁl%l &‘hﬂa dropwise at
nternmediate (1 . rmfi i
I1 4- di oxiane ((15 0"6{?"‘%8 ‘h@?’n‘n? gy éaléﬁ“P@#‘Fﬁ“ﬁ @hmﬂ%b@%@ at
room t enper at ur én friethyléBind(10.5 snl) ahid dichiprotoethene (@908 rd). ITht edctioh ndixtwatvas and
bri no. - dr i 6d andgleg {OER o LA i 50 Wil FRUEHE AR Hidimt bhd
purifigd by col W‘gﬁ'ﬁgﬁﬂf" ‘%ﬂgf{ ﬁﬁtféﬁ‘f’”éﬁm“‘lh@Fé?@Pﬁ@MM%
The product fradofimingregéhexanean actiaterand thy ceswtng pessipiteln yasGitemdrofiitet]
yielding 1.7 g @feriélite mhefiate tvaf dddoded aithelreshitihg predipitate was filtered off A

of i nt or madlgt o "PH) LR kR eeE i TR0 eR 11 e

reaction mx ure was stirred for hours at 60C. After cooling to
roomterrperature the m xture wagsacidified with conc. HC andthe
sol vent was eva ate ‘Hhe obt a resi due was 5sti rred {?yl
ether and the d E)"r d ate (2

uct wasictl di ng 2.
i ntermedi ate (16). r@‘@%i k

" A mixture of intermediate (1) (0.015 mol) in a concentrated HCI solution (50 m!) 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 ml) 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 exiracts were

combined, evaporated and the resulting residue was triturated under dichloromethane,
yielding 4.1 g of intermediate (2).

25 Example A2

a) Preparation of intermediate (3)
‘g/ln-(}\’}% by

6-Methyl-4'-(triflucromethyl)- [1,1'-biphenyl]-2-carboxylic acid (0.0025 mol) was
dissolved in dry dichloromethane (140 ml) along with ethanedioyl dickloride (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



Exanple A.6 a) Preparation of internediate (17) Aqueous fornal dehyde
37% sol ution (0.0072 nol) and pal | adi um on-carbon (10% 100.15 g)
were added to a solution of 1-(4-am nophenyO-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. Atter uptake of
hydrogen (1 equivalent), the catalyst was_filtered over celite and
the collie was washed wth ethyl acetate'%34'0 m). The filtrate was
evapor at ed and the obtai ned resi due was conmbined with the residue

anal ogously 15 ot ai | | : L d bash
col um chr omat ogPéar&hly’ %cﬁla-ﬂe&aﬁe‘? ﬁjﬁ %e@%l{h%t‘i‘%;tﬂg% é’?}@é 3’8%%%‘5 E%Hgy?p@o%uct
fracti ons were cot €b’i°§’&$e“ﬂﬁ‘éﬁ’l‘!‘%é respjfed and eegerlutiondisd stapred. Theanixtpg

obt ai ned r esi duaiasailibwadas codl fo @ebm tgmpdratinggheh fiiergd off ovierd BridhkBetifitteThel 7) .

o (reparation OhhDIEHERML dsoed Hadd, e bddbParGfwise at goC 19 2
4' (trifluorongeth {u? LT blpl T eny0- 22 car 6)@:{&0 ac.d"‘io.&f% ol
"1 20 di ohl or droidHiRe f(‘i@'wgdﬁaﬁ)‘éﬂpwmw T T ey PP}y 3

t hen et hanedi oyl anditrietilytamimg¢3 £)in @G &ichlomimethame( | 49chd The deadtibm mbdurbwas

di met hyl f or mam dﬁlo(vgd AR b rook Rmp Gt obd? 90 Hintich Fhe PRSipIHAL WEMillefbd HRC
for 1 hour and t 10 30-3 or_.1 houyr. The l\R/as evapor at ed
and the obtai ned“\?gpfdg%glg’ﬂg???G{Ik%f'ﬂfrg?gi%gg(’??ﬁgd"ﬁ?gfonet hane. This
solution was added to a solution of internediate (17) (0.0058 rnol)
and 25triethylatnine (0.0087 nol) di chl or onet hane under nitrogen
and then the reaction m xture was irred for 16 hours at room
tenperature. The,Hephhticd opas dilu Wwth - 28 - ethyl aﬁmdfm((;)oo

m ) and washed w'th I N HCl (50 I{;Q_ gzjﬁ.&d NaHCG3 sol ut'i‘on
(50 mM) and with brine (50 m). Thgdor C yer was dried and the

sol vent was evaporated. The obtained oil was further purified b

flash col urmi®hrissmdysrapg (! Me 10RmY wagadded to & solytion af intesmediate 1890334 The

product fracti ongolyienhethaml (w&m@dtharﬂie teagiobmixtire/eas tstitvad Fored I rats0d,

yielding 1.6 g ofgko@hdtRdh R ténjddiature, wﬁ?@@bh@%&&a&@ﬁ% SRR w
A

nitrogen : inter t 0029 nol | S50] Vv in et hano

(20 M) at 20C af'ﬁnﬁ'dﬁgﬁh (if]’ %@5’8 ‘%’F“"Nﬁ%ﬁ“{%ﬁ& #&P? eagin Xt
m) was added. Twes stireed dori2ibavys.dkeniiksiresulting precinitate wag| filtened offs whshed witnt  20C
and for 1 howy aatép@sd with dichloromethane and finally dried, yielding 17.1 g of intermediate (4),

isolated as a 1:1 hydrochloric scid salt.

Example A.3
a) Preparation of ’ D O Q_\ 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 m]) 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 w ) 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.



10 The reaction m xture was neutralised with 2N HC1 and a suspensi on
was fornmed. Ethanol was evaporated, then the aqueous concentrate was
cooled to OC and the resulting solids were filtered off.

Di chl or omet hane was added to the previously obtained filtrate and
then the enul sion was separated into its layers. Finally, the solvent
was evaporated, yielding 1 g of internediate (19). 15 Exanmple A7 a)
Preparation of CLinternediate (20) A m3&-ure of 4-piperidineacetic
acid, ethyl ester, hydrochloride (0.025 nDI) 5-brono2-nitro-

pyridine (0.03 si ym carb Q.06 nol) i

di met hyl f or mami d %rfgt@l?q{:@yt&%gg E?ee&‘t"éﬁe"fosg 9&%“??&?’@&‘2885@“%@%&?
t he sol vent was mkaﬂovaabvmdomtndjmdn’ZQdupﬁcpmm peldmg Gpef infdnaediHd (8). ned
residue was stirred in water and filtered. The filter residue was

taken up in dichloronethane (100 nif», dried and the sol vent was

evaporated. The residue was purifi by flash colum chromat ogr aphy

over silica gel (al ; hyl acet hexane 1/5, 1/3).

fractions were c‘§|ﬂfe§é}%“°&%§nd t he vApor at ed, y| gﬁ%ﬁngeg 3
g of internediate (20). 25 b) Pre .ck |nterrred| ate (21)
A mxture of internediate (20) (0.01 nol) 0 m) was

in (10
hydr ogenat ed oveRaesrtign pnclchmgeaewr%w%@élus@me%ﬂm&sl F'H)h%}tl] -Bepcboyylictacid
Eald Ir gd |e lr,ll n‘z g n es 3|r1hfdi&h16ﬂ:ﬁ%aﬂi (5D 19) wassestted aﬂtﬁlbtﬂﬁkd:oﬁﬂioﬁlbnmn aksolht 0°C
e TR 0o oM ook S0 o Al L b
29 -- y Reacti o‘h‘ a'aPheﬂlr ? 21 'ﬂéﬂé& g
(0.01 nol ) and chnded éxyh améugt mloflﬁl@bdwyﬂs\nédﬁ mmwmmmxpm of
6- net h)él 4 -(tri s%ﬁempzmw 0°C (holacid ﬂaesaiaaaeﬁl shmple S%&ﬁw&hﬁnﬁﬁa%@ 2
2 ot o G BT o) ARSI AL e,
g) dichloride was evapomted un ed pressure The obtained résidue was taken up
in dichloromethane (50 ml) and added dropwise to a mixture of intermediate (6)
(0.0075 mol) and triethylamige (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)

) atad
Intermediate (7) (0.006 mol) was added to a solution of NaOH (0.018 mol) in ethanol
20 (20 ml) and water (20 ml) 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 [ExampleAd

a) Preparation of QN—'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-



was added portionw se (no acid present when reaction m xture was
taken up in methanol for TLC anal yses). The reaction m xture was
stirred for 2 hours at 0C and the solvent was renoved by evaporation.
The residue was taken up in dichloromethane (25 ml) and the m xture
was added dropwi se to a stirring solution of intermedi ate (21)
10(0.0075 nil) and triethylamne (0.75 g) in dichloronethane (25 nil).
After stirring overnight, the reaction m&ture was washed with water,
dried and the solvent was evaporated. The residue was purified by

flash col um Chr%\&;\‘éﬂ%ﬁ?ﬁ@l gs?érg@&tla;noﬁtlﬂ]mtﬂa(g @5 GhIRREIYS: zlﬂcfb}s GatThe

product fractions Was evapora

yielding 1.5 g &0°G ekl thecpsthenethiplgas evoltion stopged; then ﬁlﬁécs'eiﬁnmmlka@ ¥@98
ol ) in water (Zkesedl pff wmiwvastitd &th vaten The solldlsh&r@éurrbdlinernmﬂmﬁﬂaﬁloﬁﬂ%f

(0.003 not) in I g?g B

stirred for 2 h%?@gg‘tméﬁﬂ% %o?‘?sr%‘? xtuﬂ%ﬁfrlﬁtg Pleed
wi th concent Pat 68 o 114116f@r ed and washed vmth vvater The fllter
residue was taken up in diethyl ether, 20 dried and the solvent was

evaporated, yielding 1 g of int errre,@.gﬂ Exanple A .8
Preparation of bD?ﬂ‘M%Pfa\te (24) at ur e untintprmegliate (10)

reacti on was conpl et ed . The s filter dthenth Im)st
dry filter resi dtixHEL Ff{‘n‘ﬁ‘f)gbj{‘? ?ﬁ’ameﬂmﬁﬂp for
resul ting m xt uddiovmat smmmmm-mnm helme aawyat.méteaummmﬁ
Iaye][ }ths aci d} ]‘:hycﬁéhgﬁ@ﬁﬁ#mrvs)ttﬁeﬁacﬂﬁ]@%cﬁreJﬂ%tl&g&bﬁ‘idd@&sQﬁ&ﬁ‘“@btate
was filitered, off’ an sjicca yi |

i nter rredl at go( Zﬂap ra &i;d?f)aﬂ?&)m‘ﬁx B%bg Ie #g%” ?Wgﬁe?uefn

i nternedi ate (25thyl agetsie/hexaned 23 The ﬁ@év%&ﬁha%sae(mslec(edmbse spbenpt was

aqueous for mal dewypoteted; gleldingdrg ¢fant&mediatO@10)0l ) and pl ati num on- car bon
(5% 0.1 g) in ethyl acetate (100 m1l) was stirred under
3

c) Preparation of ; f M intermediate (11)

Reaction under nitrogen: 0.3 g of 4*-(trifluoromethyl)- [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'-biphenylj-2-carboxylic acid (2.7 g) was added portionwise
(no acid present when reaction mixture was taken up in methanol for TL.C-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 mi) at 0°C. The
resulting mixture was stirred for 30 minutes and was further purified by column
chromatography over silica gel (eluent: ethyl acetate/hexane 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 n}_ O—(O intermediate (12)
, '[: ; B Cn on




10 hydrogen for 2 hours and then an extra portion of aqueous

f or mal dehyde solution (37% 0.01 nol) was added. The reaction m xture
was stirred for 24 hours and was then heated overnight at 40C. The
filtrate was evaporated and the obtai ned residue was purified by

col um chr omat ogr aphy over silica gel (eluent: ethyl acetate/hexane
1/1). The product fractions were coIIectig and the sol vent was
evaporated, yielding 1.7 g of 15internedfaie (25). Reaction at 0C
and under nitrogen: 0.18 g of 6-nethyl-4'-(trifluoronethyl)- [1,1'"-

bi pheny1] - 2- car gabdifte @F) (0.000 R0l Pivds'alieed 1d ﬂﬂiﬁ&%ﬁﬁ@%ﬁﬁ‘ﬁm&ﬁﬁtﬂﬂu}l
th eth d | dichl . 008 | ). d th th
i it ed wi t . GROFEHg el (0 ity Fsciod Bixrerhes Seliadon | b sy o0
6- et hyl - 4' (tri téoledrndasidified ywith Py HCL-Thie pleatingiprecipitata maofilyarédofwastied 1. 62

g) was added POkith G 58 didalyidiliey 2.6 § uf ideRskdiieX i) (Bp, WoH 25y, red for 2
bouts. D chl grorret hane was evaporated under reduced pressure, to give

Residue (1).“A mxture of internediate (25) (0.0065 nol) and
triethyl arni ne Exemjplech$ or onet hane (50 m ) was cool ed under nitrogen

to OC and a solution of Residue (g i oronet hane 25 (20 m) was
added dropwi se. a)impartacfi on m xt ur e Wwas “s{i yred for 3 hinemsedidte (13om
tenperature and was diluted with water. The %rdanic | ayer was
separ at ed, washédnigire f Jyehlee-3-nifro- priding (0.§232 meb)| 4/piparidingasetinagidontiol ed.
(Thle obt ai neﬁ lresdtdil(oa)zm?ﬁmlpwdis&jﬁﬂcdibbnﬁfbMIml)lﬁmlmﬁmylﬁﬂﬁkﬂg(%mas
el uent: et st f.

A @ﬁtoﬁe@mﬁ}&d%@mlhgﬁ%ggagﬁ@ ke 05018438 foorm

coll ected and the solvenf was evapor at [ S I nternedi ate
(26) . i 3110 wmpmhéffﬁ%’fﬂ" °l(%‘3p iog-Pyatghy ke w%wgpwagl%&'dmcﬁl%d gff and
sol ution of sodiveshedwithrwater.dde (OdOOEEWrspRifiadiby weystellisagidbfrorm pthyind

et hanol (30 m)a&ﬁ@hbﬁ%&nﬁhﬁrésﬁlﬁﬁé]irévipimcw&oﬁedﬁ@?yiaﬁin%&@%ofor 18

hours at 30C. The sal rated under reduced pressure and
t he obt ai ned re?ﬁ%%laﬁg)gwg?'ﬁyggfm th 4N HCL. Finally, solvent was

evaporated, yielding 1.2 g of 5Sinternmdi ate (27). fixanple A 10 A
m xture of int I 4) (0. Oow-@}?%assi um ca

(0.0053 nol ) i ﬁﬂ)g?%ehﬁ@!o onnam de (30 'm) S at ed formgfgﬁ)e%%&em@s
fes added ang t hamaae gt emRdnt (159 0.ANERY BAG0 RN MGLRE BT )
m xture was pou e'ﬁin%fﬁai ?dr? C\)m% %flm?_-?og-c?rﬁ%?n é)r@m&igéﬁﬁao‘fag“#’éfﬁ%ﬂélp'f%fM)
and stirred, t Hedrogend3 aauivslentel e roagticn mixiyre was geeled end shepetalystyrpg filtered
concentrat ed, yoéffktah thg filie® vgs efapirsted; yieldihg ai6q of HBymediate (14).

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

20 A solution of 6-methyl-4'(trifluoromethyt)- {1,1-biphenyl]-2-carboxylic acid (0.005
mo]) 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) (rap.134-137°C).



OH 15 A solution of internediate (28) (0.0014 rnol) in ethyl acetate
(40 m) and ethanol (40 m ) was hydrogenated at atnospheric
tenperature and at roomtenperature for 16 hours with

pal | adi um on-carbon (10% O0.100 g) as a catalyst. After uptake of
hydrogen (1 equivalent), the reaction mxture was filtered over
celite and the filtrate was evaporated, yielding 0.600 g of
intermediate (29). - 32 -- 13, Preparati?dn of the final conmpounds
Exanple 11.1 Internmediate (2) (0.0001 nol) was dissolved in

di chl oronet hane (2 m) and PS-DI EA¢O0.03 g) was added. The resulting
suspensi on was shaken overni ght atgwoom 5 tenperature and filtered.
PS-DCC (0.08 g) s added_to the f ate of the previous step and
2-(ethoxycarbonfyﬁﬁFﬁﬁppﬂfne (0.QQ

| )~dissol ved in  intermediate (16)
di ret hyl formam de (2 m) was adde wg@?mxture was stirred
for 20 hours at roomtenperature and filtered. ¢The filtrate was
evapor at ed and pusoluibiect NaDH (2 0HA sl whter0./a1) wiis skieli 10 nfixt@ebfg Of
conmpound (1). 1 : . .

N- (et hyl car boni %t%%% Qsﬁ?g?z‘r?en% ly‘ff'?%!%?énl 3nd then the reaction mixture was _
monohydr ochl or i SETedderGdevs ats0iC. dfer coplingdo roem tempemiure; the gixtumwes medi at e

(8) (0.001 nol) acidifitddithosone. HC andtersplotnt wvazevhperafed, TH2 bbtainediedidue was

4-met hyhnor phol ifg.q(0s00 cittahd @0 e b s itRfE
hydr ochl or i de (0.001.{;04] ofiftbd B sl rctili f@%ﬁ'?‘&gﬁg £48%% cact i on
m xture was sti PFERRREIM: ght under nitrogen. The nixture was washed

with IN!IC (20 M), with a saturated NaHCO3 sol ution (20 m) and
with brine, thepxghpleeglsand filtered off. The solvent was evapor ated

under reduced pressure and the obt aj yegi due was stirred in
hexane, vyi el di ng) Fepdréflonpfof COWOUWZB- 215Cnterrbdiate (17)
Exanple 13.3 Internediate (4) (0.002 nol), «i et hyl for mam de (5% m )
and N-et hyl - N- (Aquepwstfonyialdehygé 7% hytion (0e06Zhmolpand @alladiuin)onvéarton §K084, r ed
until conpl gf e ¢liSHUett 406t & HRiod of 1 Mo@%gﬂmﬁg& -gxé- I

1H benzotri azol | al Ll uor.ophas 1- ZoxlI de 6‘8@@ mol )
was added and tﬁé%@?ﬁ?@%&h@ mﬂg@@@nﬁé@d FAEHeR MIXRR WaE ani ¢

aci d, diethyl dwdescnatedfirdhpyrs Afguptabe oftgdmgsn)! equivaloitl g camlystiwas
reaction m xt urfitevd svaricelite el the\celitaivagwashellnath Bthyitasie HO5nl)) AHE SiEtate Ut
nto vater and aslehiéiard il heouhibesiha Lofied IDhne e REABLSy

| ayer was exaponat e nd the ob alnec.elgﬁe s triturate nder

di i sopropyl et hog’%l 'tlﬁm?s%} ! w?—%”r“ﬁ@ 2sh galimn cheomatqgraphy (cluent:
precipitate 30 e aetatethexane 3UT0. Tha grogust frictiens wete colidctedrthen thowbventgraaphy

over reverse phaggrakddlahd e cithinedritsidustiofl WeodrRABENEHEN.6 g DR SudhEHENT).
fractions were collected and the sol vent was evaporated, yieldi ng 0.6

g of c'))rrpound (52).

F
b) Preparation of intermediate (18)
g s O}*\_

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




The conpounds (2) to (34) were prepared by reacting internediate (1)
wi th one of the 35follow ng reagents : 2-(R)-piperidine-carboxylic
acid nethyl ester hydrochloride, 2-(S)- piperidinecarboxylic acid
nmet hyl ester hydrochl oride, 3-(ethoxycarbonyppi peridi ne,
(S)-3-piperidinecarboxylic acid ethyl ester,

(R) - 3-pi peridi necarboxylic acid ethyl ester, - 33 - ethyl
D-prolinate hydrochl oride, 4-trans-hydrod~L-proline ethyl ester
hydr ochl ori de, 4-trans-hydroxy-L-proline nmethyl ester hydrochl ori de,

4-ci s- hydroxy- L; ' : F [ - al ani met hyl

ester hydrochl o?%.g%eh&e(t%bq?&?_ q“g%%ﬁﬁ”ﬁ@%{g y@rogfghl‘d”gtpf‘é'}e“,lﬁg ﬁg}?&)’

(R) -al ani nat e hgﬂ&ﬂ%ﬁparlfl apéd with prine{5Q mb. The pigpaic layer wes dried pedtthe solvente

g Sé- Sh?/al i ge eivi)ehapofited! T BRI dilwds dther(p)ifisdly iflash c.%tuhl)ﬂchx%ﬁﬁﬁémphy
ydrochl ori de, =D |

(S) - phenyl gl yci @"é‘t%?XJ@%&%&*@?%"?@’%@%’% fﬁzqsg’%ﬂe‘%ﬁ“%ﬁ%% the.

met hyl est erd hy@hveetwas eyagerated, gicldingd g of inigemediateiifly | est er

(R) - phenyl al ani ne ethyl ester, 3-arainopropionic acid ethyl ester
hydrochl ori de, ethyl N-methyllyci§ate hydrochl oride, diethyl

L- gl ut amat e hydrochloride, (S)-2 ' no-4-[[(1,1- 10

di met hyl - et hoxy, hanwlofam nol - byt gnoi ¢ aci d net hyl est :

hydr ochl ori de, %5?‘%?( 1, 1-0kdi met hylegthexy)efr bany 13- L- omi ﬁ?ﬁ"’é"“ﬁ?eqﬂyl

ester hydrochloride, N6-[(1,1-diethyl ethoxXy)cpymwhonyl]-L-1ysine

(9~ eyei ne. et HprGEpaTomEdE R et UBHOES ) e distapied
hydr ochl ori de, ethapd(30irolhpt28°Gandyien 8 sixtyre 10857 wied) in (Bter R misvase
ethyl ester hydagaTherésiRing drbnflS9o vs Girred Ford 5 Btilrs £ 90°€rand Yoil N G6dlasoPCe,

or 3-amno-gb : | PR-TRVA T |2gﬁgf5] ' r

hydr ochl ori g’e. ﬁgg%ogﬁﬂ%%éﬁu els'ir:h(r)‘ﬁ%oun S ﬁ%&%@%’l?f;@%@%d
according to t F&heaslevas pvapprated thep e pquepys concentials wea proledo ' C andhe No. 1
Ex. B.1 7, A &iresultingsolidewerg filtdrededt. Didblorog@tharewwas Bldéd tofiB)previcisly * Gel4-
Co. No. 30; EX.obffindd filtrstk and then the emulsion was separated into its layers. Finally, the solvent

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

15
Example A.7

. O . .
a) Preparation of N—(n}-’o}c\_ intermediate (20)

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

20  reduced pressure. The obtaimed residue was stirred in water and filtered. The filter
residue was taken up in dichloromethane (100 ml), dried and the solvent was
evaporated. The residue was purified by flash column chromatography over silica
gel(eluent: ethyl acetate/hexane 1/5, 1/3). The product fractions were collected and the
solvent was evaporated, yielding 3.3 g of intermediate (20).

b) Preparation of = Q O}q\_ intermediate (21)

A mixture of intermediate (20) (0.01 mol) in ethanol (100 ml) was hydrogenated
ovemight 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
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Py
c) Preparation of ; E WO—O}_L intermediate (22)

Reaction at 0°C and under nitrogen: ethanedioyl dichloride (0.01 mol) and dimethyl-
formamide (2 drops) were added to a part of 6-methyl-4'-(trifluoromethyl)- [1,1"-
biphenyl]-2-carboxylic acid (0.2 g} in dichloromethane (100 ml) and then the
remaining of 6-methyl-4"(trifluoromethyl)- [1,1"-biphenyl}-2-catboxylic acid (1.9 g)
was added portionwise (no acid present when reaction mixture was taken up in
methanol for TLC-anelyses). The reaction mixture was stirred for 2 hours at 0°C and
the solvent was removed by evaporation. The residue was taken up in dichloromethane
(25 mt!) and the mixture was added dropwise to a stirring solution of intermediate (21)
(0.0075 mi) and triethylamine (0.75 g) in dichloromethane (25 mi). After stirring
overnight, the reaction mixture was washed with water, dried and the solvent was
evaporated. The residue was purified by flash column chromatography (eluent: ethyl
acetate/hexane 1/3). The product fractions were collected and the solvent was
evaporated, yielding 1.5 g of intermediate (22).

Fy

d) Preparation of ,
H‘O’O‘}_m

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,
dried and the solvent was evaporated, yielding 1 g of intermediate (23).

intermediate (23)

Exam
Fy

Preparation of H_O_ intermediate (24)

H
>
Water (28 mi) and lithivm hydroxide (0.7 g) were added to a solution of cormpound
(46) (0.013 mol) in THF (84 mI) and the reaction mixture was stirred at room
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temperature until the reaction was completed, The mixture was filtered and then the
almost dry filter residue was taken up in a small amount of water, The resulting mixture
was washed with dichloromethane and the aqueous layer was acidified carefully to a
pH of 7. The resulting precipitate was filtered off and dried in a desiceator, vielding

6.9 g of intermediate (24) (mp.170-172°C).

Example A9

a) Preparation of -ﬂ{}—O—)ﬂ\— intermediate (25)
o |

A mixture of intermediate (14) (0.008 mol), aqueous formaldehyde solution (37%, 0.01
mo}) and platinum-on-carbon (5%, 0.1 g) in ethyl acetate (100 ml) was stirred under
hydrogen for 2 hours and then an extra portion of aqueous formaldehyde solution
(37%, 0.01 mol) was added. The reaction mixture was stirred for 24 hours and was then
heated overnight at 40°C. The filtrate was evaporated and the obtained residue 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
intermediate (25).

b) Preparation of :j : 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 ethanedioyl
dichloride (0.008 mol} and then the mixture was initiated with dimethylformamide

(1 drop). The remaining of 6-methyl-4'-(trifluoromethyi)- [1,1'-biphenyl]-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 (). 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 dichlorometbene
(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: cthyl acetate/hexane 1/3). The product fractions were
collected and the solvent was evaporated, yield 1.2 g of intermediate (26),



tratacilr Co. No. 10; Ex. B.1; (S) Co. No. 20 ictip = +13 IranCl X
38; Ex. B.2; (R; nmp. 213 - 215C; (¢ = 0.5% w v in ethanol) A,
6THrataCHALCI T- F:Fii aLfr ifar Co. No. 11; Ex. B.1; (S) Co. No. 39;
Ex. B.2; (S); nip. 210-212C, yr., - j18 (c = 0.5% w vV in ethanol)
11-0-0-CH2-g-Ck gri F Forti:(3 P Co. No.12 ; Ex. B.1; (R} Co. No. 40;
Ex. 3.2; (R); nip. 200-202C, 20 51 . :

£y

c) Preparation of 3 O—)_ intermediate (27)
OH

Intermediate (26) (0.0022 mol) was added to a solution of sodium hydroxide (0.0066

mol) in water (16 ml) and cthanol (30 ml) and then the reaction mixture was stirred for

18 hours at 30°C. The solvent was evaporated under reduced pressure and the obtained

residue was acidified with 4N HCI. Finally, solvent was evaporated, yielding 1.2 g of
5  intermediate (27). '

_, Example A.10 ’ |
a) Preparation of \gjﬂ_O—O} intermediate (28)

A mixture of intermediate (4) (0.001% mol) and potassium carbonate (0.0053 mol) in
dimethylformamide (30 ml) was heated for 30 mimutes 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 gj H_Q_O}_(\—{ intermediate (29)
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
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B, Preparation of the fina] compounds
xample B.

Intermediate {2) (0.0001 mol) was dissolved in dichloromethane (2 ml) and PS-DIEA
(0.03 g) was added. The resulting suspension was shaken overnight at room

5  temperature and filtered. PS-DCC (0.08 g) was added to the filtrate of the previous
step and 2-(ethoxycarbonyl)piperidine (0.0001 mol) dissolved in dimethylformamide
(2 mY) was added. The reaction mixture was stirred for 20 hours at room temperature
and filtered, The filtrate was evaporated and purified by severse-phase HPLC, yielding
0.001 g of cornpound (1).

Example B.2

) N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine, monohydrochloride
(0.0015 mol) was added to a mixture of intermediate (8) (0,001 mol), 1-hydroxy-1H-
benzotriazole (0.0015 mol), 4-methylmorpholine (0.004 mol) and D-alanine, ethyl

15  ester, hydrochloride (0.001 mol) in dichloromethane (50 ml) and the reaction mixture

was stirred overmight under nitrogen. The mixture was washed with IN HCI (20 ml),
with a saturated NaHCO; solution (20 m]) 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).

10

200
Example B.3
Intermediate (4) (0.002 mol), dimethylformamide (50 ml) and N-ethyl-N-(1-
methylethyl)- 2-propanamine (0.5 ml) were stirred until complete dissolution, then
1-[bis(dimethylamino)nethylene]- 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
friturated 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: dichioromethane). 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 ethy] ester,
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ethyl D-prolinate hydrochloride, 4-trans-hydroxy-L-proline ethy! ester hydrochloride,
4-trans-hydroxy-L-proline methyl ester hydrochloride, 4-cis-hydroxy-L-proline methyl
ester hydrochloride, ()-alanine methy] ester hydrochloride, ethyl (S)-slaninate hydro-
chloride, ethyl (R)-alaninate hydrochloride, ()-valine methy] ester hydrochloride, (S)-
5  valine ethyl ester hydrochloride, (R)-valine ethyl ester hydrochloside, (R)-phenyi-

glycine ethyl ester hydrochloride, (S)-phenylglycine ethyl ester hydrochloride, (1)-
phenylalanine methyl ester hydrochloride, (S)-phenylalanine ethyl ester, (R)-phenyl-
alanine ethy! ester, 3-aminopropionic acid ethyl ester bydrochioride, ethyl N-methyl-
lycinate hydrochloride, diethyl L-glutamate hydrochloride, (S)-2-amino-4-[[(1,1-

10  dimethyl-ethoxy)carbonyl]amino)-butanoic acid methyl ester hydrochloride, N5-[(1,1-
dimethyl-ethoxy)carbonyl}-L-ornithine methy! ester hydrochloride, N6-[(1,1-dimethyl-

) ethoxy)carbonyl]-L-lysine methyl ester bydrochloride, alanine ethyl ester hydro-

chloride, (S)-leucine ethyl ester hydrochloride, tryptophan ethyl ester hydrochloride,
S-methionine ethyl ester hydrochloride, (S)-tyrosine ethyl ester hydrochioride,

15  (S)-proline ethyl ester hydrochloride, or 3-amino-3-benzof 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
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Co. No. 9; Ex. B.1; R) Co. No. 37; Ex, B.1
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Co. No. 10; Ex. B.1; (S)

Co, No. 138 Ex. B.2; (R); mp. 213 - 215°C;
1_]“= +13° (¢ =0.5 % w/v in ethanol}
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o
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Co. No. 11; Ex. B.1; (8)

Co, No. 39; Ex. B.2; (S) mp. 210-212°C;
[JDO- -18° (e=10.5 % wiv in ethanol)

.

oaal

‘2}

Co.No.12 ; Ex. B.1; (R)

Co. No. 40; Ex. B.2; (R); mp. 200-202°C;
[y =+27° (c = 0.5 % wlv in ethanol)

oo

-
erGro)‘

Co. No. 13; Ex. B.1; (R)

(.'Jo.2 %Io. 41; Ex. B.2; (8); mp. 203-205°C;
[}y =-21° (¢ = 0.5 % wiv in ethanol)




Co. No. 24; EX. 8.1; (S) - .----- - - Eo:/710-. -CX ti 52; Ex.

ii:: (). --- - AG6- tro 0- ah- (R ..;. Co No 25 Ex B. 1; tro- Co. No.
53; Ex. B3;(S); [olD=-21.35 (¢ - 0.2436% W vV in nethanol) - 38 -
Conmpound identification The conpound (8) to (34) were identified by
LC/ M5 using a gradient elution systemon a reversed phase HPLC. The
conpounds are identified by their specific retention tine 5 and their
prot onat ed nol ecul ar i on MR+ peak. The +¥-C gradi ent was supplied by
a Waters Alliance HT 2790 systemw th a col umheater set at 40C. Fl ow
fromthe colunfirwgs Spli1t to a Waters 996 pha odrode array (PDA)
detector and a rsMcromass ZQ nmass 9 '
el ectrospray i pnitgadtj on source operated |i
i oni zati on nodeg. mﬂ as
M5 C18 col umm [ 3{5jg 0 W t
Three nobi |l e pphasé&s (nobile phas 95%
acetonitrile; frobile phase B:, acetonhtrill
wer e enpl oyed a [ﬁtamgondl tig
50%Cin 10 m @o nl4E’9 zTn mirote—t
reequilibrate 100 %A for 2.5 mnutes.

10 pL was used

1000 in Is using

was 3kV and thp g_ m-Q"
was used a the| nebulizer gas.
i onzat jon noderand 20--\%—'?-%[L
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15i nj ection yobune of
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Co.No.16;Ex.B.1:(2Sci) | Co.No, 44 Ex. B.2; (R); mp. 188-190°C

girooﬂ—v ] Do

Co No. 17; Ex. B.1; (S); [a]D; U 11.82°
= .66 % w/v in methanol)

g‘w‘% é‘rg i

Co. No. IS;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) J_a] =.14°
F.
|

Co. No 47, Ex. B.2; (8); mp. 58-60°C
[a] 0 .go

Co. No. 45; Ex. B.2; (S); [0)2= -14°

.,
OO

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




Table F-Z : retention time (RT in mnutes) and nol ecul ar wei ght as
the MWV - C. Pharnmacol ogi cal exanples .cd, _thinadfi tif the
secretion Hep& cells were cultured in 24-well plates in MEM Rega 3
containing 10 %fetal calf serum At 70 % continency, the nedi umwas
changed and the test conpound or carrier 10 (DMSO, 0.4 %fi nal
concentration) was added. After 24 hours 2 i ncubation, the nedium
was transferred to Eppendorf tubes and cf 4t ed by centrifugation. A
sheep anti body directed agai nst either apoB was added to the
supernatant and[thehm xture was kept at 8[C forgP4 hours. Then, rabbrt
anti-sheep anti hogyswas added and the immpune cofpl ex was allomed to

i AqQurs at 8C. The i nmunppr ecfp} i

by centrifugati ¢n f _ }*1320 g and“wasg
buffer containi 140 W@L@f@ - 12PpO4,
Dill, 5 rnM EDTA ' nMEGTA 1 %t -X|-100,

deoxychol ate ( - -SDS, G~ ﬁ%%%?ﬂ)m l?" AM- -

PMSF. Radi oacti
scintillation c

C.1. Wen the cal 6, i At s
were avail abl e 1t ns t i

val ue. Table C I: Il'c‘oc &V gt Gs0 v C. 2. MB assay
MIP activity was feasured using _}5@3/ Si m 0 “One descri bed by

J.R Wetterau apd D.B. Zlvers i_Chentisf™ _and _Physics_of

Li pi ds, | 38, 205- 223 Nol9I§5x. B.EGRDr epar € t hel CoNord9aEx BRSE RipOT58-160°C
vesicles, the apprepriate Tipids in chlorfoforgegwere put

s ﬂm“ﬁ

“Co.No. 22; Bx. B.I; (s) Co. No. 36; B, BI(S); [0 4°
;h -
Co.No.23; Bx. B.; (S) _ Co. No. 51; Ex, B'z mp. 147-148°C _
H:‘g‘ s O/Tﬂ
Co.No.24;Ex.B.,(S) | Co.No. 52-;3; Bre T

y F
7./
"~ | Co.No.53; Bx. B3(S): [0 = 2135° (o =
0.2436% wiv in methanol)

Co. No. 25; Ex. B.1; (R)




15 into a glass test tube and dried under a stream of NZ A buffer
containing 15 rnM Tris14Cl pH 7.5, 1 nmM EDTA, 40 raM NaCl, 0.02 %
NaN3 (assay buffer) was added to the dried lipid. The m xture was

vortexed briefly and the lipids were then allowed to - 41 - hydrate
for 20 mn on ice. Vesicles were then prepared by bath sonication
(Branson 2200) at room tenperature for i mum 15 min. Butylated

hydr oxyt oFuene was included in all vesicle preparations at a
concentration of Q.1% The lipid transfer assay mixture contained
donor vesicles [(48 nnol phosphati dyl chol | ne, ™p nmol % of
5cardiolipin and 25 nol %glycerol trif{[1-14q-o0l eate), accepfor
vesicles (240 hosphat i dyI chol i ne) pnd BSA in a tot

vol une of 675 Al centrifuge t{ubk. onpounds
were added di s{ d%ﬁ%@% Lnal cqnck WMT 5
m nutes of pmiincubation at 37 C repctioff was started By e

addi tion of M }....n.100 .i é--di-al ysi s -buf f ef - -The-+-eact-on was. st.bpped
by the additionCoNw26;E83B.RI DEAB- 52 cel (EdUgeS‘ipE:eBeSgQ)l i brated in 15
mM Tris-11Cl piH 7¢/b, 1 inM BDTA, 0.02 %Na :1, vollvol). The
m xture was agilt d for 4 min and centrfifugdd for 2 min at maxi mum

speed in an Eppe f centrifuge (40 tog pelt t he DEAE-52- bound B
[

donor vesicl es _%[fsupernat antf dont t he accept
Li posomes was ¢o af’ ountfs wr2 culate th
percent triglyceride 15 transfey—iﬁrmﬂd nor ¢ ;

percent trigl yI:.er..i.de- transfer from donor} te--acceptor—vesicles _ 0 __
measur ed resul { €o.iNv. 27; BAB.1; @) ue ( % cont|rGsl No.66; Ex0B.3% when t he t est
conpound did npt ifhhibit MIP activity and a | ower % val ue when the
test compound di nhibit the activity gf M 20 Resulting |1C50 val ues
are enuner atedji the cgl cul ated | C50 was bel ow 7,

not enough dat g atl| the tested concentrations to
calculate an I {5 . .2~ pl ¢50 values (= -log 1050 val ue)
Co. No. plC50 | Co. No. plC50 J 247 7.|1115 2 <6

Co. No. 28; Ex. B.1; (8)

Compound identification
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
5  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 photodicde 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
10 Xterra MS C18 column (3.5 pm, 4.6 x 100 mm) with a flow rate of 1.6 mV/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, t0 100 % Bin 1
minute, 100% B for 3 minute and reequilibrate with 100 % A for 2.5 minutes. An
15  injection volume of 10 uL was used.
Mass spectra were acquired by scanning from 100 to 1000 in 1s using a dwell time of
0.1 5. The capillary needle voltage was 3kV and the source temperature 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



26 8.075 3 8.10.7 27 <7 4 7.384 .

7. 657

-30_

*%.  with a Waters-Micromass MassLynx-Openlynx data s}zstem.

5

10

15

28 <7 5 8.687 29 <7 6 8.031 30

Table F-2 : retention time (RT in minutes) and molecular weight as the MH*
Co.No. | RT |MWMH" Co. No. RT | MW (MH*Y)
1 9.06 622 20 8.85 610
2 8.85 622 21 8.96 644

3._... 81 | 568 2 ) 894 644_
4 8.62 596 23 3.86 644
5 837 582 24 9.06 658
6 | %02 | 597 _4 9.06 |68
7.1 .88 | 692 26 | 82 | 582
s ] 888 702 27 7.13 597
"9 | ssa | 608 28 | 714 | e
"o | sea | 608 “29 | 722 | s
1| sss | ez 30 | 906 | 624
12 | 884 | 622 31 | 855 | 614
13 86 | 608 32 | 86 | 608
|14 | 796 [ e | | 33 ) sds_ | s0
15 7.7 610 34 8,69 666
6 |77 | 610 . 35 | 873 | . 622
17 | 835 582 16 8.6 654
18 | 835 582 37 8.18 568
19 8.85 610
C. Phermacologicsl examples
ification of the secreti B

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
{DMS0, 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 cither apoB was added to the supernatant and the maixture was
kept at 8°C for 24 hours. Then, rabbit anti-sheep antibody was added and the immune
complex was allowed to precipitate for 24 hours at 8°C. The immunoprecipitate was
pelleted by centrifugation for 25 minutes at 1320 g and washed twice with a buffer
containing 40 mM Mops, 40 mM Nal,PO,, 100 mM NaF, 0.2 ;M DTT, 5 mM
EDTA, 5 mM EGTA, 1 % Triton-X-100, 0.5 % sodium deoxycholate (DOC), 0.1 %



7 7.593 31 7.091 8 7.696 32 7.501 9 <7 33 7.158 10 <7 34 7.916 11
a 35

-40 —

SDS, 0.2 uM leupeptin and 0.2 pM PMSF, Radioactivity in the pellet was quantified
by liquid scintillation counting.

Resulting ICs values are enumerated in Table C.1. When the calculated IC., was
5 below 6, not enough data points were available at the tested concentrations to calculate
an ICsp value,

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

Co.No. |_pIC50 Co.No. |_pIC50
1 | <6 26 |_ 7232
| 2 7185 27 |Tem
) U3 ] 722 28777 <6
4 7314 29 <6
s >17.523 "3 | 624
. 6 >7,523 3| L<6 _
7 6850 ) 6.392
8 57523 B3| <6
.9 <6 . 34 | <6
J0. <% NN B T
11 |77<s U377 73407
12 | <6 | T | es19”
13 <6 3 | 8153
o [ “_ | 1475
" 1s <6 4”717 6017
6, | .6 46 | 666l
17 .. <6 47 <6
18 | 37523 48 6.174
~. 197 | 6937 4 7,761
) 20 7| >7523 51 ] 7.809
S| 6o 2| 7131
22 7.261 53771 6901
T3 | <6 s 6312
34 §.075 55 8.22
25 <6
10
C.2. MTP asgay

MTP activity was measured using an assay similar to one described by J.R. Wetteran
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 Nz. A buffer containing IS mM Tris-
HCl pH 7.5, 1 mM EDTA, 40 mM NaCl, 0.02 % NaN; (assay buffer) was added to the
dried lipid. The mixture was vortexed briefly and the lipids were then allowed to
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36 7.404 13 37 8.3 42 7.827 - 15

10

15

20

25
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hydrate for 20 min on ice. Vesicles were then prepared by bath sonication (Branson
2200) at room temperature for maximum 15 min, Butylated hydroxytoluene was
included in all vesicle preparations at a concentration of 0.1%. The lipid transfer assay
mixture contgined donor vesicles (40 nmol phosphatidylcholine, 7.5 mol % of
cardiolipin and 0.25 mol % glycerol tri [1-'*C]-oleate), acceptor vesicles (240 nmol
phosphatidylcholine) and 5 mg BSA in a total volume of 675 plina 1.5 ml
microcentrifuge tube. Test compounds were added dissolved in DMSO (0.13 % final
concentration). After 5 minutes of pre-incubation at 37 °C, the reaction was started by
the addition of MTP in 100 ul dialysis buffer. The reaction was stopped by the addition
of 400 1l DEAE-52 cellulose pre-equilibrated in 15 mM Tris-HCl pH 7.5, 1 mM
EDTA, 0.02 % NaNj (1:1, volivol). The mixture was agitated for 4 min and centrifuged
for 2 min at maximum speed in an Eppendorf centrifuge (4°C) to peltet the DEAE-52-
bound donor vesicles. An aliquot of the supernatant containing the acceptor liposomes
was counted and the [**C]-counts were used to calculate the percent triglyceride
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.

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

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

Co. No. pIC50 Co. No. plC50
1 <7 24 7.115
2 <6 26 8.075__ |
3 8.107 27 <7
4 7.384 28 <7
5 1 8687 | 29 <1
6| 803 30 7.657
7 7593 Y 7.091
8 7.696 32 7.501
9 <q 33 7.158
10 <7 34 7916
11 <7 35 <7
12 <7 36 7.404
B 37 83
14 <7 42 7.827
N <. e 317982 ]



43 7,982. _ - 42- - 43 - CLAIMS 1. A conpound of formula (1) R4
[-X30 NNC(CH213-CY-Rs 12 R3 X =X 5 or an N-oxide, pharmaceutically
acceptable acid addition salt or stereochemcally isoneric form

t hereof; wherein Rl is hydrogen, G Aal kyl, halo, or pol yhal oC Aal kyl ;
R2 is hydrogen, Cmal kyl, hal o, or polyhal oCl. 4al kyl ; 10R3 is hydrogen
or G Aalkyl; R4 is hydrogen, CHal kyl, or_ggalo; n is an integer 0, or
1; X1 is carbon and X2 is carbon; or X1 is nitrogen and X2 is carbon;
or X is carbon apd X2 _is nitrogen;

Co. No. pIC50 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




15X3 is carbon or nitrogen; Y represents O, or NR6 wherein R6 is
hydrogen or G Aal kyl; R5 represents a radical of formula R8 O |11
(CH2)"-¢c-CGCZ-RO AT RBO 01l ?-CG2)-CZ-R9 (a-2) 7 R 20wherein mis
an integer 0, 1, or 2; Zis 0 or NH, R7 is hydrogen, Cl-6alkYl;
25C1. 6alkyl substituted wi th hydroxy, am no, nono- or
di (Cki al kyl )am no, G _ol kyl oxycar bonyl , - &hi nocar bonyl , aryl or
heteroaryl; C .4alkyl-OC "tal ky% G gal kyl-S-C _ol kyl; or - 44 -
aryl; R8is hydr@béi{MSr C _6alkyl; RO is hydrogen, Cl4al kyl, aryl!,
or Cmal kyl substituted with aryl 1 ;

1. A compound of formula (1)

R!
4
o p I,&_XJ 0
O | 1;13—(_] \?—ND-(CHan—c—WRS (D,
N R+ X=X

5 |
or an N-oxide, pharmaceutically acceptable acild addition salt or stereochemically
isomeric form thereof, wherein
R is hydrogen, Crualkyl, halo, or polyhaloCyalkyl;

R is hydrogen, Cy4alkyl, halo, or polyhaloC.alkyl;
10 R3 is hydrogen or C|_salkyl;
R4 is hydrogen, C\4alkyl, or halo:
n is an integer 0, or 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 NRS wherein RS is hydrogen or C_qalkyl;
RS represents a radical of formula

P
—(CH:),,TIC—C—Z—R"” (a-1)
R?
RS or

— : _‘(CHz)m—(l!T—Z—Rg (a-2)
R7
20 wherein
mis an integer 0, 1, or 2;
Zis QO or NH;
R7 is hydrogen,
C.galkyl;
25 C).galkyl substituted with hydroxy, amino, mono- or di(C,_4alkyl)amino,
C}.qalkyloxycarbonyl, aminocarbonyl, aryl or heteroaryl;
Cy.4akkyl-O-C/_4alkyl;
Cy.4alkyl-S-C_salkyl; or



or when Y represents NR6 the radicals R5 and R6 may be taken together
with the 5nitrogen to which they are attached to form pyrrolidinyl
subst.i tuteed with G Aal kyl oxycarbonyl and optionally further
substituted with hydroxy; or piperidinyl substituted with
G Aal | cyl oxycar bonyl ; aryl isphenyl; phepnyj.substituted with one, two
or three substituents each i ndependently selected from
g Aal kyl , Cmal kyl oxy, hal o, hydroxy, nitro, 10cyano,
Cl4al kyl oxycar bonyl , tr3¥%uoronethyl, or trifluoromethoxy: or benzo
[1,3]clioxolyl; aryR?ishydpgenyl ¢, pabighyl substituted with one, two or
three substituents ' dept | el ected from Cl4al kyl,
Cl. . 4al kyl oxy, hal o@ﬁﬁ;halri%g%%ﬂﬁ?lg%l: Lé'@a?fo(?l-‘{a;%yilﬁi%ﬁvpﬁaﬂé%InyI ,
trifluoromethyl, @rwhenY reprssemeNREshe;radivads RSdmet Réroar b taken thgtibamith yhe,
thi azol yl, sindolyl, orimydeh@ W¥ich i el al ml
wherein XlI, X2 and X3 nlreg’rec rbon. [%?%cgag%%g%&g@ pﬁrgflfdrlgﬂ SE{%“@'{‘%@H
wherein R is trifl uorormateprycarbonyband\aptiengdly furtheosubstituted widirhydeory; dr4
i s hydrogen; st(l , X2 arp(tbe)ﬁain&rﬁxb@t&ﬁtb@mﬂith'ﬂ:,Qsm{ﬁlbf?ydamogg[@rs 1; Y i cal
represents N i A Wi n, or, nmet . .and RS.is a radica
of formula (a- 1%2@?&?@?3&5&@?@%@5@ Ol ‘%’.‘X@Sﬂﬁ'ﬁ?ﬁ?ﬂe‘g%ea& ai med
in claiml wherein Rindegendenty setectsddionyT; 1aliG jalkytoxgeirio, AGRIxyY, sitro,
hydrogen; 1R 4 is hydepsRnC, Mikyles@cdBenyi3ri ¢ triflul L. eger
]Qﬁ*’ﬂe%) I R

1; Y represents NR6 i 5 hydriog
radi cal of fornula ( mgPé?lPiEm is the integer 1. 5.A conpound as

clai med in cl ai matylhisghariyh pREnyil subtstitufel] worhaume tvplor tHRg: substiyeRisREen;

30R3 is hydrogen; R4 | ; a ar arhon; . n is the
integer |; Y repr esen'ltnge%%l?géﬂﬁ%}gf%% ﬁgéi?cs':“%;ﬁf&f’(o%géﬁﬁﬁlf’xhg?ﬁy!’%dr%m"\ti%
is a radical of fornufRneLriakulrxyearbony,itdflyasemsthyleerarifliorodethoxy; and
conmpound & cl ai hﬁdroMlQliﬁiidMIyMﬁézagm ifloly1Soripytililnyor omet hyl ; R2 i's
hydrogen; 35R3 is hydrogen; R4 is hydrogen; X', X2 and X3 are carbon;
nis the intgger ,; Y represents.NRG6 and RS and t aken toget her
with the ni t?bgeﬁ‘ %°8’P\RH‘?J§?? ‘i%@?gﬁ‘rcéa‘ ‘5‘&%@891{'0}‘?66@*%?%6‘1% nyl
substituted with Cl..4al kyl oxycarbonyl and optionally further
substituted it hAtppthponyd aseiaipegardldinryvheseib &f istttiflestoumkethlpl; R2 is hydrogen;

20 R3 is hydrogen; R is hydrogen; X!, X2 and X3 are carbon; n is the integer ;Y
represents NRS wherein RS is hydrogen or methyl; and RS is a radical of formula
(a-1) wherein m is the integer 0.

4. Acompound as claimed in claim 1 wherein R! is triflucromethyl; R? is hydrogen;
25 R3 is hydrogen; R* is hydrogen; X1, X2 and X3 are carbon; n is the integer 13 Y
represents NRS wherein R is hydrogen or methyl; and RS is a radical of formula
(a-1) wherein m is the integer J.

5. Acompound as claimed in claim 1 wherein R! is trifluoromethyl; R2 is hydrogen;
30 R3 is hydrogen; R4 is hydrogen; X!, X2 and X3 are carbon; n is the integer 1; Y
represents NR6 wherein RS is hydrogen or methyl; and RS is a radical of formula
(a-2) wherein m is the integer 1.

6. A compound as claimed in claim 1 wherein R! is trifluoromethyl; R2 is hydrogen;
35 R3 is hydrogen; R4 is hydrogen; X!, X2 and X3 are carbon: n is the integer 1; Y
represents NRS and R3 and RS are taken together with the nitrogen to which they
are attached to form pyrrolidinyl substituted with C).qalkyloxycarbonyl and
optionally further substituted with hydroxy, or piperidinyl substituted with
C).4alkyloxy-carbonyl.



C mal kyl oxy-carbonyl. - 45 - A pharnmaceutical conposition
conprising a pharmaceutically acceptable carrier and a

t herapeut.iically active amunt of a conmpound as clainmed in any one of
claims Ito 6. A process for preparing a pharmaceutical conposition as
claimed in claim7 wherein a therapeutic%gly active anmount of a
conpound as clained in any one of claing™"to 6 is intimately m xed
with a pharmaceutically acceptable carrier. A conpound as clained in
any one of clainms 1 to 6 when used as a nedicine. A process for

]E)r epalr i n?li) ch mnﬁwmghmﬁcem%m@%(sh)o\r}%mpﬁ%g @E»(hzaa;ﬂa&gnti@lw%&eghfs;ef&%ier
ornmul a : A ,n, , n re defined as
inclaim1, O H(I%E“g%l “1‘@3 r\b’('t&—‘é’f %V?-aﬁgt”ﬂlo)fa@W”—“&?W@ﬁé&@?kﬂ‘% th a
bi phenyl car boxyl ictaimag] t» ®r hal i de having the formula (111),

wherein RI5and R2 are as defined in fornmula (1) and QL is selected

from hydr oxy ¢20and [ : : I on-inert. sql.vent and
optionally i r? "t heI}L %Pgéssgtr;oég%gﬁ Ig agﬁfa%né Clgg“%gé%gpo mﬂ%ﬁﬁ Clgwegé%ﬁﬂ’ghﬂds
of fornula (1) aMdeEByA/erepytictibrciyectmeinhefa foptoond axglaimed knowrone of
transformation re@ps OB is Htinatel§ ficdstin @ptﬁﬁﬁ%@ﬁ&ﬁ%l?écc%ﬁ%{%é}r'g[‘.) i's
converted into an acid addition salt, or conversely,” an acid additi on
salt of aqcogpouRd of {!}lg{rmiaa %Aé is conyerted into a free base form
with alkald; %and® empawd sselpimegd ngay ppgolelaims l 4o nbam userd g amedicinei ¢
formthereof. 30 11. A compound of formula (I) when, produced by the
process of clti mAJBocess for preparing a compound of formula (1) wherein
a) an intermediate of formula (II), wherein R3, R4, R5, Y, n, X!, X2 and X3 are
defined as in claim 1,

15

R4

¢ 0

HI?I—</_ \2—N (CH;,)n—(ll,—'Y'“Rj (1)
R =X

3 yl=

is reacted with a biphenylearboxylic acid or halide having the formula (11D,
wherein R! and R? are as defined in formula (1) and Q! is selected from hydroxy

20 and halo, in at least one reaction-inert solvent and optionally in the presence of a
suitable base ' '

RI
0
A 1 (I11)
RZ—— |
=
25 b} or, compounds of formulia (I) are converted into each other following art-known

transformation reactions; or if desired; a compound of formula (I) is converied into
an acid addition salt, or conversely, an acid addition salt ofa compound of formula
(I} is converted into a free base form with alkali; and, if desired, preparing a
stereochemically isomeric form thereof,

30 11. A compound of formula (I} when produced by the process of ¢laim 10,



- 46 - 12. Use of a conpound of formula (1) in the manufacture of
a nedi canent for the Streatnent of a condition selected from

at heroscl erosi s,

pancreatitis, obesity, hyperchol esterol em a,

hypertri gl yceridem a, hyperlipidenm a, diabetes and type Il di abetes.

12.

- 46 -

Use of a compound of formula (I) in the manufacture of a medicament for the
treatment of a condition selected from atherosclerosis, pancreatitis, obesity,
hypercholesterolemia, hypertriglyceridemia, hyperlipidemia, diabetes and type 11
diabetes.



