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(54) Title: APOLIPOPROTEIN-B SYNTHESIS INHIBITORS

(57) Abstract

a—s
The present invention provides
novel compounds of formula (I), the CH2 o) )kN—RS
N-oxides, the stereochemically iso- ]/\ : )
meric forms thereof, and the phar- A—B

maceutically acceptable acid addition

salts thereof, .wherein A and B taken \

together form a bivalent radical of

formula: -N=CH- (a), -CH=N- (b), - R}

CH-CHa- (¢), -CH=CH- (d), -C(=0)-

CHz- (e), -CH2-C(=0)- (f); R! is hydrogen, Ci.salkyl, or halo; R2 is hydrogen or halo; R? is hydrogen; Ci.galkyl; Cs-gcycloalkyl or Cy.g
alkyl substituted with hydroxy, oxo, Cg.scycloalkyl or aryl. Het is five- or six membered optionally substituted heterocyclic ring. The use as
a rgedncme. especnally as a lipid lowering agent is disclosed as well as pharmaceutical compositions and processes for preparing compounds
and compositions.
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t he N-oxides, the stereochemically isoneric forns thereof, and the
pharmaceutically acceptabl e acid addijtion salts, wherein A and B

t aken- toget her form a bival ent radical of f or mul a:

- N=CH (a), 5 - CH=N- (b),

- CH2- CH2- (c), APOLIPOPROTEIN-B SYNTHESISINHIBITORS!) ,
-C(=0-CH2- (e), -CH2-C(=0- (M 10 in
the bivalent radical s offormut=a—(a)y—amd—(t)—the tydrogemr—atonmrmay be

repl aced by Cl-6al kyl; in the bivalent radicals of formula (c), (d),
(e), (f), one The presontipensiparconcems novel cnmpmdstnf formmila (B cphiaymaeudaalky| ;

RL is hyds 09%?mg€%1&8+§‘&’6 CSQ?: a?dcompounds ' éﬁdﬁgcﬁ&eef ad\¥¢1Pas %ﬂe%se agg

I s hydrogen; oa ky ; substituted wt
hydr oxy, oxo, medlcmemthcuquygg W a~ary| Het is a
het er ocycl e sel ected fromthe group consi sting of pyridi ne; pyridine

substituted The causal relatithklip Gesvesh h@p&cﬁubﬁbtdle!ﬁat pari@llfdy St A9s6¢Tated with .
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d - 6al kyl , aknE%] -
or d?( C1y 6al k)%{?ﬁﬁam no; th| ad| az ava.da le |azo tgﬁ%i%g&@#o{hego\?\fth

one or two subSMmaryesants used & mﬁﬁ%ﬁﬁf@ﬁe hygerk plﬁi;@,ad;zgluded bile acid
Cl-al kyl oy, Eé%d&@&ﬁﬁ?tﬂb‘x‘ites,%iﬂoﬁﬁxc 48 &nd HMGIESA-reahdeae ifhib ed' azol e

substituted with one or subst.i tuents se) ect.e k dr oxy,
S O esoE oF it AR A s e o bl b o
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two substit uemcgnmelaezdmmmpmmd@aﬁhw p.nd tox:cxty problehgsdr'lhsﬁMGlCﬁAl—kyl oxy,

trihalo alfdbhdWFdriila
oxazol e su St | tdl?t ea w {Hﬁagsne Ol’)dt[.V\D Sﬁﬁst Ituents ﬁf%hﬂemﬂ%gﬁ%g% F‘
hydroxy, C1- cHiorgvendheresstilimemaing 8 Ryed ompwdxpldﬂnmnzragam\s@maam pmrﬁcvrabiy 35

aryl is phenybzanm&Mhnx&ﬁbmahtmeﬂsbvehﬁéhc@heéahi@é. or hal o, The

het erocyclic radi cal is bound to the sulfur atomvia a carbon atom

EP-0,006,711-A, published on September 9,1980, discloses heterocyclic derivatives of

25  (4-phenylpiperazin-1-yl-aryloxymethyl-1,3-dioxolan-2-yl)-methyl-1H-imidazoles and
14-1,2,4-triazoles having antifungal properties. The presently claimed compounds
differ therefrom by the presence of a sulfur atom adjacent to the Het-moiety and by their
pharmacological profile, in particular their apolipoprotein B synthesis inhibiting activity.
The present invention provides novel compounds of formula
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As used in the foregoing definitions halo is generic to fluoro, chloro,
bronmo and i odo; Cl- 6al kyl defines straight and branched chain
saturated hydrocarbon radi cal s havi ng 5. from1 to 6 carbon atonms such
as, for exanple, nethyl, ethyl, propyl, butyl, pentyl, hexyl ,

1- met hyl et hyl the%f 352130 Ws%ﬂdch@ﬁﬁhaﬂb@sdmdﬁt fofhs ﬁxefd@y |and ke mﬁmﬁéaﬁaw an
the 5 hi gher ﬁol Q. u t her.eof . cont u@é th a{9bon at(ﬂ g@#caq ?
for exanple, MHEPR@PIC uBPs%}&‘t Ih’§HbI ad 'Fﬂ:??gﬁ FLiorRabtysient 0
C3- 6¢cycl oal kyforsialai:nes sat ur at ed cycl ic hydr ocar bon radi cal s havi ng

from3 to 6 carbon atons, su cycl op,opyl, cyclobutyl,
cycl opentyl, or cycl ohexyl Q\Téfﬁ ng{) in particul ar be a radical of

d

formula 5 -CH=N- V\,héb)el n: 15 R4 is hydrogen or
Cl. al kyl ; -CH2-CH2-  (¢),
-CH=CH- (d),

-C(=0)-CH2- (o).
-CH2-C(=0)- (D).

10  inthe bivalent radicals of formula () and (b) the hydrogen atom may be replaced by
Ci.6alkyl; in the bivalent radicals of formula (c), (d), (e), (f), one or two hydrogen
atoms may be replaced by Cj.galkyl;

R! is hydrogen, Ci.galkyl or halo;

R2 is hydrogen or halo;

15 R3 ishydrogen; Ci-galkyl: C3.scycloalkyl; or C;.galkyl substituted with hydroxy, oxo,

C3.¢cycloalkyl or aryl;

Het 1is a heterocycle selected from the group consisting of pyridine; pyridine substituted
with one or two substituents selected from Cj.galkyl, hydroxy, Cj.galkyloxy,
trihalomethyl, amino, mono- or di(Cj.galkyl)amino or aryl; pyrimidine; pyrimidine

20 substituted with one or two substituents selected from Cj_galkyl, hydroxy,
Ci-salkyloxy, rihalomethyl, amino, mono- or di(C;-galkyl)-amino or aryl;
tetrazole; tetrazole substituted with Cj-galkyl or aryl; triazole; triazole substituted
with one or two substituents selected from Cj.galkyl, hydroxy, Cj-galkyloxy,
trihalomethyl, amino, mono- or di(C;.galkyl)-amino; thiadiazole; thiadiazole

25 substituted with one or two substituents selected from Cj_galkyl, hydroxy,
Ci.salkyloxy, trihalomethyl, amino, mono- or di(C;.salkyl)amino; oxadiazole
substituted with one or two substituents selected from Ci-salkyl, hydroxy,
C1-galkyloxy, trihalomethyl, amino, mono- or di(Cj.galkyl)amino; imidazole;
imidazole substituted with one or two substituents selected from Cj.galkyl,

30 - hydroxy, Cj.salkyloxy, trihalomethyl, amino, mono- or di(Cj.galkyl)amino;
thiazole; thiazole substituted with one or two substituents selected from C;.galkyl,
hydroxy, Ci.salkyloxy, trihalomethyl, amino, mono- or di(Cj-galkyl)amino;
oxazole; oxazole substituted with one or two substituents selected from Cj.galkyl,
hydroxy, Ci.salkyloxy, trihalomethyl, amino, mono- or di(C;.galkyl)amino;

35  aryl is phenyl or phenyl substituted with Cj.galkyl or halo.

The heterocyclic radical “Het” is bound to the sulfur atom via a carbon atom.
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R5 and R6 are hydrogen, Cl-6allyl or am no; R7 is hydrogen or

C- 6ai kyl each R8 independently is hydrogen or Cl-6alkyl; each
RO i ndepend@’ﬁqw31%§ hydr ogen, C-6al kyl, trifluoronethyl, am noP((WEW f‘b‘)?y
20 R10 and R11 each i ndependently are hydrogen or d -6l kyl; R13
i s hydrogen or Cl-6al kyl; R14 is hydrggen, Cl-6al kyl or hydr oxy;
R15 is hydrogen or Cl-6al kyl. WO 96/ 13499

PCT/ EP95/ 041 }k used in the foregoing definitions halo is generic to fluoro, chloro, bromo and fodo;

her of nabove. ai et petines S Cufllranded chi B tFocpb iR paving

non-t oxi ¢ aci. froatdditd E@artonl atorhs such ashfariexaimple, methyl, etbyip propyd, bukylf pemyil a

| bl t 1
L hati ng the BOolil Hedfylen kﬁzuﬂéﬁmg%%%g?%@?‘qu%. 1 SRUPRARBE ) Byl and the
conpri se, 5 or higher hemaloghes thereof gemmng:'l o8 carbon awms\sych Bs forexample, heptyd.
hydrochloric gf &yﬂ&%e%cmd 1somee%&eo§ Lt':;.wybﬁalk'}l aémes saftbRsPARIEC and

the like acid organi.c .acl ds such fg Ie, acet’ic

propanoi ¢, hy#¥ wmr@cﬂab@mgf@wawéca@mmns, S e %wlfﬁygiobutyl
mal ei c, fumar by‘eloﬁa-itylcor&ﬁlélﬁik E, citric, nethane-sulfonic, ethanesulfonic,
benzene- sul fonic, p-toluenesul fonl c, cyclanic, sal i cylic,

p- am nosalg cyHetma F&ﬂpaxﬁcﬂaﬂbébﬁdidak@ff&nulaci ds. The termaddition salt as
used herei nabove al so conprises the sol vates which the. conmpounds of
formula (1) as well as the wts thereof, Mrle able to forMrNSuch sol vates
are for exarrplerhf/%',at es, Nat es andNth i ke. Cng&Ly the salt
form can be T verted Y. eatment Wth alkali intNthe free base
form 15 The m "steres 1=l cally isomRric forms" asrésed hereinbefore
defines all the possible isomeric fornms which the conpounds of _
formula (1) may pédsess. Unl es® ot herwi se © nment i oned i ndi cated, the
chemi cal designation of compounds denotes the m xture of all possible
stereochem calRy isomeric f@gs, said mxtures containing all diastereoners
and enanti oners N he basic mb-l-NcuI ar str re. More inNp&ticular,

st er eogeni c cenma\rs\){ ma the R—m onfl gu @it)%n ubstituents
on bival ent cycli é“ sat ur at §d raldl cal s have theP the cis- or
trans-configurati &. Stereochemcally |sorrer| C forms of the conpounds
of formula (1) ar%obw ously irffended to be(®@nbraced withi®the scope of
this invention. The N-oxide fornms of the conpounds of fornula (I) are
meant to conprise those conmpounds of formula (1) wherein one or
several nitroges atQns are oxi dlfto thg so-cal | ed N-oxide,

particularly t O‘Ee DQ)Xl desRikgr one Br%kof the pi per azi ne-

S
R

@ ® @

wherein :
15 R4 ishydrogen or Cjgalkyl;

R3 and RO are hydrogen, Cj-galkyl or amino;

R7 is hydrogen or Cj.galkyl; |

‘each R8 indepe=dently is hydrogen or Cp.galkyl;

each RY independently is hydrogén, C1-6alkyl, trifluoromethyl, amino or hydroxy;
20 R10 and R1! each independently are hydrogen or Cj.galkyl;

R13 is hydrogen or C1galkyl;

R4 is hydrogen, C;.galkyl or hydroxy;

R15 is hydrogen or Cj.galkyl.



nitrogens are N-oxidized. 30 The substituents on the di oxol ane noiety of

t he conpouwngsasssbormul a (1) may have the cis- or PCT/EP95/04111
trans-configuration. The compounds of fornula (1) having the

ci s-configuration are preferred. The conpounds of fornula (1)
wherein the stereogenic carbon in the 2-pegition of the 35  di oxol ane

noi ety has the S-configuration are also preferred. The conpounds of

formula (1) Whepharmeceutically aaecptrble acid-addision;sals asunersionsd hereinabayeoase meant

het er ocycl esSiiibriks the @era i actVérionL1BRic 2B dddieibn At form FFRICR the

t hi adi azol e, oxadi azol |nLPaz | e, thiazole and oxazol e, which are
substituted GRMPOUNGS ng@'m gre able to form. %19%?1'103&9‘9’“’3“13‘“1)’ be obtained by
PCT/ EP95/ 041dating the base form with such appropriate acid. Appropriate acids comprise; for

ot 715" Searle et acids e 7 BIOBBR R s g herar o o€ haGabiamige

i PCl uded wi t hdid; sulfaris ¢ ajteic 9phosphoric andlmerlﬂceaeird:cs; darmtgallti&: acids suchfas, foA gr oup
of interesting cgup . A (1 erein Rl is
Chi oro or 1| TOPUPIeERE Prffold Aok PABAL WS¢, pybRAC iy ptbR Sickiord
conpounds ar maleia femencpnalicd taraficfaitriew methang-sulfenioj eth&tesulfonic, bengene-

Cl- 6al kyl, e kal)l : %;Q:%am' Ok U s i Ag _
compounds are g Eo‘gg— té%)drfzg%u‘n, $% orlﬁﬁfagc?lllé’wv\%elg{gf%{&%’ ﬁn%&?&s IS'.y rogen,

chl oro df f| aids, The erms additipn 53l assed hereinabove alsp gemprises the solyates whiohdhe i ng
conpounds  of c§fRpdinds of FormiilL(T) ROWEIl &9 ERROARS ShendtfIT & Ableltd forrh.NSudt 3R

radical -A-B- is -CH= . - NE of .- CHs .especially -CH= or

CNECH-. In saqeéowowa}@ﬂ?%f&?%@?{am@ﬂ% Bgfeﬁf%v . %é{ie B"é&"@ﬁl%ée by |
C . 6al kyl, converted@by eeatalehywith alkali into the free béSeffarnh.i cul ar group of

conpounds are those conmpounds of fornmula (1) and especially 20 t hose

e et SRURH B Rl o S Yo RRERE i b posve
preferred cospoericiforgis whichthecompounds 6 Bff) miay pessessipUniessothbmvise n
mentioned or indicated, the chemical designation of compounds denotes the mixture of
all possible stereochemically isomeric forms, said mixtures containing all diastereomers
and enantiomers of the basic molecular structure. More in particular, stereogenic centers
20 may have the R- or S-configuration; substituents on bivalent cyclic saturated radicals
may have either the cis- or rrans-configuration. Stereochemically isomeric forms of the
compounds of formula (I) are obviously intended to be embraced within the scope of

this invention.

25  The N-oxide forms of the compounds of formula (I) are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the
so-called N-oxide, particularly those N-oxides wherein one or more of the piperazine-
nitrogens are N-oxidized.

30  The substituents on the dioxolane moiety of the compounds of formula (I) may have the
cis- or trans-configuration. The compounds of formula (I) having the cis-configuration
are preferred.

The compounds of formula (I) wherein the stereogenic carbon in the 2-position of the
35  dioxolane moiety has the S-configuration are also preferred.

The compounds of formula (I) may also exist in their tautomeric forms. For instance,
heterocycles such as, for example, pyridine, pyrimidine, triazole, thiadiazole,
.oxadiazole, imidazole, thiazole and oxazole, which are substituted with hydroxy, amino



1
Het is a triazole, substituted triazole, imdazole, substituted imdazole,

thiazol e, 25yqsHBadel tuted thiazole. More preferred coppehidsfi
formula (1) are those interesting or particul ar conpounds erelin
Het is 2-thiazolyl, 4-methyl-4H 1,2, 4-triazol-3-yl, 4H1,2,4-triazol-3-yl,
2-nethyl -2H1, 2, 4- triazol - 3- yl or 2H-1 2, 4- 5~ azol-3-y|. 30 Most

referred co ounds are
ol 5. 4 [ 4-[ 4- [rzpmf Cr-selkylaprien may exit in.their putomesiafprm. Sugh forms although not
, 2, 4-triazol - 3e¥plidi ﬁh[ﬁﬁﬁehiﬂihcabovefonimla&r@lhﬁiﬁbdtblﬂeﬁxbhﬁédmﬂimbeébﬂe]
1-p|pera2|nyl]%m§ﬁé dlhydro 2-( 1 -n.[err]hyl- propyl)-3H
2,4-triazol -
cis-2-[4-[4-[4-]] 2- (4 chlorophenyl) 2-[[(4-nmethyl -4H 1
,2,4-triazd - 3Aygrpupobinteresing compounds ate {Hdselcompoumnds 4f forhmad @ whkreie Ry i3 -
12p'4pteraz' ny! ] BRRRY b o lpidltPaorb. - et N1 - propyl)-3H-1
ri azo
cis-2-[4-[4- [4 [ 2-(4- quorophenyI) 2- [i(4 met hyl -4H 1

,2,4-triazol - 0)a group eEimgresting compounds3re those cempaunds|ofSermusly (I whegdin R11
- pi per azi nyl ] p{g ka]lk]ﬁ é‘s\égéggeﬁ it 2, 4-di hydro- 40 3H
1,2,4-triagpl - one 1 6/ 13499

PCT/ EP95/ 04111
cis-2-[4-[4-] 4:&@?’@9\‘? of ppsrestine fo@Pﬂ“(d& %W compoupds of formula (I) wherein

,2,4-triazol - lig h ¢¥5; ichiokd er fluoro, preferably hvdrogen.
, 3-di oxol an- 4- yI]nEthoxy]phenyI] 1- pi perazi nyl ] phenyl ] -2, 4-di hydr o- 4- pent yl

o 4(1- et hyl pPBptES BB Bt injerBitfie compounds of formula (D are thoss compounds wherein

,2,4-triazd - 3the tﬁvalerylradlhalog\fﬂ{ ByCH=CI3., Nstbl- an-QHyN-nespeaialyy gBH=N- or
1 | |
pi perazi nyl ] perpl ]In?sagc{tgbggxﬁl 59%18 s, the hy e&az%nflm’é{' bé@laéa%goclh%‘kyc ally

pharmaceutical I'y acce I'tIon” sa t or ste
i soneric form especialdy me yl. The conpounds of for mula (1) may be prepared
by O alkylating a phenol of fornula (1) 10 wth a 1,3-dioxol ane

Fler ivative of Aq{aﬁﬁﬂui?ar(ﬁkddp)ofcwﬁ@bﬁldﬁ aY¥ fHReé @&ﬁﬁé@dﬁﬁfﬁdﬂﬁhﬁm ﬁlkfe pe?lally
ot oup. e gt Hose ipitiRg ismipoRaeC TS RS i5 ELealon @.ggydgﬁkyl obteray
met hanesul f onybuyly pénrelot aytiopentyl. Het - S

T

A group of preferred compounds of formula (I) is formed by those compounds wherein
Het is a triazole, substituted triazole, imidazole, substituted imidazole, thiazole,
25  substituted thiazole.

More preferred compounds of formula (I) are those interesting or particular compounds
wherein Het is 2-thiazolyl, 4-methyl-4H-1,2 4-triazol-3-yl, 4H-1,2,4-triazol-3-yl,

2-methyl-2H-1,2 4-tnazol-3-yl or 2H-1,2,4-triazol-3-yl.
30

Most preferred compounds are
cis-4-[4-[4-[4-[[2-(4-chlorophenyl)-2-[[(4-methyl-4H-1,2,4-triazol- 3-y])thio]methyi]-
-1,3-dioxolan-4-ylJmethoxy]phenyl]}- 1-pipcrazixiyl]phcnyl]-2,4-dihydro—2 -(1-n. iyl-
propyl)-3H-1,2,4-triazol-3-one;

35  cis-2-[4-[4-[4-[[2-(4-chlorophenyl])-2-[[(4-methyl-4H-1,2 4-triazol-3-y])thio]methyl]-
1,3-dioxolan-4-yl]methoxy]phenyl]- 1-piperazinyllphenyl]-2,4-dihydro-4-(1-methyl-
propyl)-BH-l ,2,4-triazol-3-one;
cis-2-[4-[4-[4-[[2-(4-fluoropheny])-2-[[(4-methyl-4H-1,2,4-triazol-3-yl)thiojmethyl]-
1,3-dioxolan-4-yljmethoxy]phenyl]- 1-piperazinyl]phenyl]-4-cyclopentyl-2,4-dihydro-

40  3H-1,2,4-triazol-3-one;



15 Sai d O al kyl ation reaction can conveniently be conducted foll ow ng
art - known wo gg/13gwocedures, e.g. by stirring and heating thepeeapbgiyis; i n

an appropriate solvent such as a di pol ar aprotic solvent, e.g. N,
N-di et hyl f or mam de, NN-di net hyl acetam de, in the presence of a base
such as, an al kali netal hydroxide or cartﬁ:nate e.g. sodiumor 20

otassmmh d r l.n} er I at es
of formla (A Lféﬁﬂféﬁai%ﬁh%@@%en%}za?%w%&?@%m%an#nofm oyt
EP-0, 006, 71 1,3-diexslaneyi]tethexy]phemyti- 1-pipetazifyllphadyl N2, 4pdiby drobé pentyl- 3H-

Sept enber 6, 2 f %g d WO 93/ 19061, published on Septenber 30 1993,

al so dlscloséwa gre arlnéo(lntermedlates of formula (I

1) .
The corrpoundslscﬁ-(lf-eﬂhm%} ~[#rbdr [ [2c(4p@ugropheaybe?-H ﬁ“*ﬂ'@&b!h%laﬂlf-mazdé-
i nt er medi gt e yBip; olmeth if- PBfaab:aﬂéd wyl]d!aﬁ'dfy] el 151- eﬁEﬁgﬂ Fz ydd-
]9 L?‘;& ZS( SI/)e : §g0é2,4-m§yzo %,ggg\éggp euucally accep le Egi addition s totrlaveea}‘
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Said O-alkylation reaction can conveniently be conducted following art-known
procedures, e.g. by stirring and heating the reactants in an appropriate solvent such as a
dipolar aprotic solvent, e.g. N, N-dimethylformamide, N,N-dimethylacetamide, in the
presence of a base such as, an alkali metal hydroxide or carbonate, e.g. sodium or

20 pouassium hydroxide, or sodium or potassium carbonate.

Intermediates of formula (II) may be prepared in similar ways as disclosed in
EP-0,006,711, mentioned hereinabove. EP-0,331,232-A, published on September 6,
1989 and WO 93/19061, published on September 30, 1993, also disclose ways of

25  preparing intermediates of formula (II).

The compounds of formula (I) may also be prepared by reacting an intermediate of
formula (IV), wherein W is an appropriate leaving group as defined hereinabove with a

0 heterocyclic derivative of formula (V).
3
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reaction with Kbp&'@ﬂrﬁmﬁfﬂm&&r éo%prise, for example, hydrogen peroxide, alkali metal
or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
25  organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-
‘oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-
" peroxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g.
t.butyl hydroperoxide. Suitable solvents are, for example, water, lower alkanols, e.g.
ethanol and the like, hydrocarbors, e.g. toluene, ketones, e.g. 2-butanone, halogenated
30 hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.

Intermediates of formula (IIT), which are deemed novel, may be prepared by the
following rectionsequence. A heterocyclic reagent (V) is S-alkylated with an
intermediate of formula (VI), wherein W is an appropriate leaving group as defined
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The intermediates of formula (IV) may be prepared be prepared in an analogous way.
15 .
An intermediate of formula (VI) is ketalized as described hereinabove. Subsequently,
the hydroxyl function is converted into an appropriate leaving group, e.g. a sulfonyloxy
group. Reaction of the thus formed intermediate (IX) with an intermediate (II) results in
an intermediate (IV). ,
1
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Pure stereochemically isomeric forms of the compounds of formula (I) may be obtained
by the application of art-known procedures. Diastereomers may be separated by
physical separation methods such as selective crystallization and chromatographic

25  techniques, e.g. liquid chromatography. Enantiomers may be separated from each other
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PCT/ EP95/ 041 1disorders caused by the cholesterol associated with said VLDL and LDL. -10-
A large number of genetic and acquired diseases can result in hyperlipidemia. They can
be classified into primary and secondary hyperlipidemic states. The most common
causes of the secondary hyperlipidemias are diabetes mellitus, alcohol abuse, drugs,
30 hypothyroidism, chronic renal failure, nephrotic syndrome, cholestasis and bulimia.
Primary hyperlipidemias are common hypercholesterolaemia, familial combined
hyperlipidaemia, familial hypercholesterolaemia, remnant hyperlipidaemia,
chylomicronaemai syndrome, familial hypertriglyceridaemia. The present compounds
may also be used to prevent or treat patients suffering from atherosclerosis, especially
35  coronary atherosclerosis and more in general disorders which are related to
atherosclerosis, such as ischaemic heart disease, peripheral vascular disease, cerebral
vascular disease. The present compounds may cause regression of atherosclerosis and
inhibit the clinical consequences of atherosclerosis, particularly morbidity and mortality.
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30  base form, are obviously more suitable in the preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification herein refers to physically discrete units
suitable as unitary dosages, each unit containing a predetermined quantity of active

35  ingredient calculated to produce the desired therapeutic effect in association with the
required pharmaceutical carrier. Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable

{
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A. Preparation of the intermediates
Example 1
a) A mixture of 1-methyl-1H-1,2.4-triazole-5-thiol (35 g), 2-chloro-1-(fluorophenyl)-
ethanone (51.4 g) and sodium carbonate (32.5 g) in 2-propanone (500 ml) was stirred
30  andrefluxed for 4 hours. The solvent was evaporated, the residue was dissolved in
- CHCly, filtered and the filtrate evaporated. The residue was crystallized from DIPE,
yielding 25 g (33%) of product. A sample (3 g) was purified by column
chromatography over silica gel (eluent : CH2Clo/CH30H 99/1). The pure fractions
were collected and evaporated. The residue was crystallized from DIPE, yielding 1-(4-
35  fluorophenyl)-2-[(2-methyl-2H-1,2,4-triazol-3-yl)thio]ethanone (interm. 1).
b) A mixture of intermediate (1) (22 g), glycerol (39.6 g) and p-toluenesulfonic acid
(20 g) in toluene (200 ml) was stirred and refluxed overnight. The mixture was cooled
and water was added. The mixture was extracted with toluene and washed with water.
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1,2,4-triazol xlr%)uﬁ BjlerWab dtied, filterst mmmsalventilevrmpommrl‘f(clmslémmasz) 5
te

)01, Sl el CALCEIS ) ki 9

NN- di et hyl et hﬂ&%rﬂonected and e\(dipordted,\gmdmglﬁg &l.6%) oﬁ(ﬂﬁrm&%ﬁ phenyl)-24

ot IS A5y Y SRR i '

evapor at ed. Téje Armixntteef intsmediate (20 g), rtileene S@Kﬂbmwwm silica
| 10 lu 1 A d
ge (©] VR gt H@é%‘? 11)%;5%(6 i 5 R140 A} b0 NeBfcthyithirbiing an

evapor at ed at esi due dj I ved in
M K and conve¢dml) wasssirregdat room te: %e%; sagég‘f dé’fq

little DI PE vas p&qtean%hf&g&ﬁ@mysﬂwwwmed mﬂcm&tr,adﬂedz ﬁttex@unandme .
precipitate was fi

()-cis-2-(4- fsqlmnggtered 2The residyg r:)q%%puéh Iyr(]:glumnclg'm(n éhyoversxhcagel
,2,4-tri agol - g1 én}tmﬁt@mﬁo}}w& The purelfractidnswerd coliectedwid evaporated ata
4-met hyl benzefiesulf ondl gede b gﬁg@&%y&w&ﬂw& ahd converted GBS M 3)-
()-cis-2-(4-f bu@lmemelfqﬂJMﬁd[s[ﬂ(c(u matmtitﬂquIHEzvaaaddeskmdtheyMnm;mt hyl]-1

, 3- di |
4 et hyl benz ofISS@N% £ JhL h?&%mé" “’Walsl}ﬁ 3? a‘?fbﬁ@ﬂrﬁés (37.8%) of
()-cis-2-(2, 4(ﬂ*dz*ﬂdﬁefmmmwb%e4mmmﬁ %4 tezel-Brylibisymethylly 131 o] et h

1 vt v BB Sty bk

4- et hyl erm
()-trans-2- (4Goterm: 3phenyl ) - 2-[[ (4-methyl -4H1, 2, 4-triazol -3-yl )t hi ol met hyl

1-1,3- 25  djfpx mﬁu%é}é'al%b yl benzenesulfonate(ester)

A i s

, 2, 4-triazol - gioxblahhi-@ktiandly I4}méﬂ1§lbenzcnesu1fbnaﬁe@¢smﬂ3 4-methyibenzenesulfonate(1: 1)

4 rret hyl zenes r) (interm 7); and
()-cis-[ br B%o %%Ri}?;m?% 4- di f | uor ophen 1 , 3-di oxol an-

30 2. napht het)em.&@t(ﬂﬂednﬂmet@hmﬂ) oLl ooty 4H-1 Sk ingpios g oimety a5
mxture of 2- BoQfBndalfehMd’ gﬁé@%k&%ﬁ&m&é&%&phm&wﬂmmﬁaa&eg)

and p-to uenesul onlc a In toluene (3000 M) was stirred
and refluxed flot) @#e®® 5); hours, using a water separator. The reaction

m xture was pedy.ghnd 54 cAlbroptieaPn-2- [[(4-methQ-'4@3i3 250tritizobB-ydyisorhéthyd 3-or a
\,Nhl e The or amofanl:—%-yrggth\fa\rl?i inﬂ:%h ?benzenesufondte(ester) 4-methylbenzenesulfonate
(1:1); mp. 151.9°C (interm. 6);
(H)-cis-2-(2 4-difluorophenyl)-2-{[(2-methyl-2H-1,2,4-triazol-3-yl)thioJmethyl]-1,3-
dioxolane-4-methanol 4-methylbenzenesulfonate (ester) (interm. 7); and
(i)-cis—[2-(bromomethyl)-2-(2,4-diﬂuorophen_yl)—1,3-dioxolan—4—yl]methy1
30 - 2-naphthalenesulfonate (interm. 40).

Example 2
a) A mixture of 2-bromo-1-(4-chlorophenyl)ethanone (350 g), glycerine (322 g) and

p-toluenesulfonic acid (35 g) in toluene (3000 ml) was stirred and refluxed for 24
35  hours, using a water separator. The reaction mixture was poured into an aqueous
NaHCO; solution and stirred for a while. The organic layer was separated, dried,

{
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filtered anﬁ%emg%gl vent was evaporated, yielding 485 g (93% l(;)cr’ll‘/;:ms](mzu

+trans) - 2- (bromonet hyl ) - 2- (4-chl orophenyl) 1, 3- d| oxol ane- 4- net hanol
(interm 8a). 2- Napt hal enesul f onyl chI or| de (21 g) was added
portonvmsetoamxture of I nter- e(8a) (25 g) and

L T BB et %&5‘%{133553%??3 AERLRt el il

hours. The mi x(hromomﬂlybel*(%dﬂomphemd)-ér3-&ndohns—l46deﬂ1m (otepmila).l ayer was

col um " AR IRnYEGloREART WS |“§&fa%‘ﬁ?h“%ﬁ£“é§3‘/“%ﬂ%f flert)
The pure fract mediate (8a) (Zs\,géraedeldwd@a@@arl- mmdmana&ba) inpMV- M}d@rbmmne

purified by cofismy %&m@g(ﬁom)&ﬁhﬁﬁlmﬁmm was3add alvae
60/ 40). The pure fractlons were coll e¢ted and wa alg‘gr ate |eI d| ng
%ﬁﬁor

21.8 g (55% o hopsy rijhp maixauUs 323 BRYRE AMPIVATSL 30 yer was
1, 3- di oxol an- 4giéd, mbfm%naﬂwwenaéz@m&d OTBé fesidug ek Purified bycolumn c)

2, 4-di hydr o- 4- Lhro['nato A peng m&’g@%w&g ﬂ%ag@(i%@ngns

rret hyl propyl ) *
solution of i nmremﬂeab@ax(cﬁéw)ap()ﬁﬁﬂ g)helramdﬁewdspuﬁﬂil;db)scdlﬁmmorﬂmr(xﬂbgﬁphﬂ

Cti 70 ovl) ni GReenk; EPEGH beie 36/805n 80N The BEF Gens wer AUEEA Tl e,

(3000 nml) and evaporated, fymldeZlTBra(ﬁé%) of lﬁt)-mdaf(brmmmemb-z-(4-cMomphoﬁyl)

vashed W LN~ 1 325 BhoRARRled 0L aBhihaRAle Rl WO o) hen i e

([err])-cis- 4-Q42 p4lipydropold(Br@rivaeaphgnyd)- pipsraargiiphenyly2-(l-seghydpopsh- 4-
yl ] met hoxy] - 2&1@*}2&%@1@ ok remeaq gNWat REEDbla sdlvtiod dﬂiﬂl"eﬁngd.lﬁtej(Sb) (250 g)in

i | e ety BEFite @000 L. Potisgogn byt T67 ) Wi added g the pepltion pp

A-B R3mixwre was stirred overnightut so@n terfipdrature. The Mixture was pou€d in€d water H
rcrjpgl.:N18 5. 8[ er ﬂ_é%@ng_{ azng_s%ned £330 minutes? The%%ecipita'f'é was ﬁlt’é%%ff, washed %C'_B) 2

2-propanol (1000 ml) and DIPE (1000 ml), then dried, yielding 316 g (92.2%) of
(£)-cis-4-[4-[4-[4-[[2-(bromomethyl)-2-(4-chlorophenyl)- 1,3-dioxolan-4-ylJmethoxy]-

20  phenyl}-1-piperazinyl}phenyl]-2,4-dihydro-2-(1-methylpropyl)-34-1,2,4-triazol-3-one
(interm. 8¢).

In a similar manner were prepared :

Table 1
25

et Qw
N 7/ \__/ N

Int. |R!? R2 A-B R3 Physical data
No.

8 [C H CH=N CH(CH3)CH2CH3 cis

9 |C H N=CH CH(CHs3)2 mp. 185.8°C; cis
10 {C H CH=N CH2CH(CH3)2 mp. 168.3°C; cis
11 | H N=CH CH,CH(CH3)2 mp. 175.6°C; cis
12 |C H N=CH CH(CH3)CH>CH3 mp. 172.6°C; cis




10 G H CH=N CH2CH( CH3) 2 np. 168.3[err]C, cis

11 d WO 96/1349D=CH CH2CH( CH3) 2 np. 175. 6] erCiEP9SMwas11
12 d. H N=CH CH(CH3) CH2CH3  np. 172.6[err]C, cis WO
96/ 13499 , PCT/ EP95/ 04111
-14- - Int. Rl R2 A-B -1R3 Physi cal
dat a No. 13 c1 H CH( CH2CHR) 2 - .
164. 3C, cis Clos H am N:< 3 (CH2) 2 ; np.
201.9C cis |Int &1 R AB N:(% (Gp) jopgricaldaa
153. 8[err] C NO,, ..C S SH= gyTt UC‘S
cis 17 €13 |CH |H ¢(N=CH CH(CHR 3B mp. 164{3pC @i¥2. 0C;{ ci s
18 C1 H N=( —CreH2CHB M mpl 991 19
d H 14" gogzﬁzm (CHaCHy - e Sﬁg B ol
H CH=N |15 [T (c#ﬂi)zcl =C (CHﬁbCI'ﬁ?JZ 9C, ¢map- 15382 Clé:l H
CH=N ggqﬁ H CH=N IP. 0@ CIS ek d
N=CH np. % r] C ci %CP; H
CHEN ¢y |H  |CH=N (g - 17 (s
ag %g &ga;lg tﬂg % 24, ja N*j(]:l{l{ 23{2@13 n mp.ABEIS°C; cis

(] - ,dat S )
CH( CH3) CH2CH} 19 ﬁs- [ ﬁ Aa g‘ﬂ‘%}}‘ fomfikps | mpd8EYCicis
CH( CH3) CH2CH}20 | [CRR- [ [, 4a{ RH2N Z6H2CH3 .- H | mp.GfR2N°C; cis
( CH2) 2CH( CH3 . 170 ]G 29 F o N
CH( CH2CH3) 2 21 | cl C}t% @ﬁﬁm mp- 1|§6'6c:ﬁ( 8;%’)2042&13
np. 152.9C, ¢28 |Cl 31 HF 1«@{2})@192@% npt -

174. 2[err] G %'3:3 a 3 F 5 Cl_ga:i% (i CH2CH3) 2
i 33 ¢ H ( 7 ' 4. Cl
Ho coc( cfigs2 | CeH( gl CH:glﬁF Ci § CI&(C )84“@8;% [%5[2“’4"@(%@%) =N

CH(CH3) CH2CH}25 |gis |H 36|CH=N  HCH(CHSOHYCH; | [2RoRelQfS*A]

RN ol Pl - T e S PN R |
C_yCI oC5H9 |27 |Cl cikH CH:=NF CH{CH3)CHgBH3H | [2R-[2a@d(RM}) CH2 CH3
cis 4 Bhe |r Ml PEEIN | (cH GRS mp B0 YAl e 1T O

29 |F H CH=N - |CH(CH;CH3)» . cis

30 |F H CH=N CH(CH3)CH2CH3 mp. 152.9°C; cis

131 |F H N=CH CH(CH3)CH,CH3 mp. 174.2°C; cis

32 |F F CH=N CH(CH,CHs)2 cis

33 (A H C(CH3)2CO | CH(CH3)CH»>CHj3 cis

34 [ H COC(CH3)> | CH(CH3)CH>CH3 cis

35 1A H C(CH3)=N | CH(CH3)CH,CH3 cis

36 |F H CH=N cycloCsHog cis

37 |F H N=CH cycloCsHo cis

38 |F H N=CH CH(CH2CH3)2 Cis

39 |F F CH=N cycloCsHy cis

40 |F H |CH=CH |CH(CH3)CH;CH3 |cis

41 | C H CH=CH CH(C2H5)CH2CH3 | mp. 169.8°C; cis

42 |Cl H CH=CH cycloCsHog mp. 192.7°C; cis

43 |F H N=CH (CH2)4CH3 cis

4 | C H N=CH cycloCsHog mp. 192.3°C; 2S-cis

45 | Cl H N=CH (CH2)4CH3 2S5-cis




42 d H CH=CH cycl oC5H9 np. 192.7[err]C, cis

43 F wdlogr13499 N=CH (CH2) 4CH3 cis 4CTEPYSI04111 H
N=CH cycl oC5H9 np. 192.3C, 2S-cis 45 d H

N=CH (CH2) 4CH3 2S-ci s WD 96/ 13499

PCT /1 EP95/ 04111 -15- - 15-

B. Preparation of the final conpounds '?Exarrpl e 3 A m xture of

4-met hyl - 44 B 2ppiraiiod of treFidabcompédndd g), i ntermediate (8c) (9 g) and
sodi um car bon e ) In DMF (150 M) was stirred under N2 at 120[err]C
overnight. Th € xture was cooled, diluted with water and the product
was crystal | i zZethicunite oﬂthethyl-4H-p)r2e4:-tr|mztokt -3-thiab (1.9 ig).dnigtmediate{Re) @ @)iand ed
by col umn chr Mg? K, tifr€d WSdkr N2 at 120°C overnight. The
CH2d 2/ n- hexa%%ﬁ%@?%@dé/ﬂ % g)“Z was e pure fractlons vv‘e,re E

col | ect ed Sind reixtyre was emle%lumbwc;hevanersarxdrthe produstwphcnystaiized qut. The

recrystallize s filt ¥z chrodtato ph over silica gel
BOERALIE Sc At e wiicin bR e e ch L
- pi per azi nyl | collected and evaporated. The residue was triturated in CH30H and recrystallized from
phenyl ]2 o ot R R b2t o e

i nt er medi @?]e #3).1{234-51@1-3@1)%16]1’@%13 23-[dde:{04a1(-4—tyﬂ},mbtbmgpm;yll])-1 pip)erazmyl]

i perazin n

ot aser um | PreiylZ ke ORr 2y helRYponi ) 24 aBa0-oe fE%e mf 3%

t enper at ur e urfdempdithd 22). 6 hours. Internediate (3) (1 g) was added
again and the m xture was stirred for 1 hour. The m xture was poured

i nto water a”dE)';d:ﬁélg yed. The precipitate was purified by colum 20

chr omat ogr aph ilica gel (eluent: CH2C12/ CH30H 99/1). The pur
fractionsl5 Ammtiuee elointesmedinte () (33Bo24rdibydror:(4- &'ﬁ%@dﬁﬁé@wgﬂal li zed

from MK, vyiel 1 fptén 1]-4-(1 fethyl )-3H-1 24-11-1azol- -one (2 g) and potassium
() cis-2-[4-] (l(% ]jﬁi::% f'ﬁi‘;]a stitrld atroomytemperature under N2 for 6 hours.

,2,4-triazol -

(i (rjrla ?ﬁo: aPO4-m{ehged1ble>(3) @h%ﬁyhﬂ addeqdiagsinanidnié ikare whs &irdeddiohy dioor. 4The iy
| u
70y 25" P P hadigi was Boliet i3y, TH oribiae ashibideny CRERE )
oi | (0.312@) wammmmphnoaemhmgeé (eluent Qiz@a(@d&@ﬁ QWE» The. RireyfragtionpvF
(100 m) and the, 'Eécl.edﬂ@&’gélgﬁ € sﬂﬁi&%ﬂﬁ(‘é@éldﬁgl

m nut es. 2- BI‘OITD O ane e m xXture was

at roomtenpe rQit( elsﬁof"" [‘hHQr 'ﬂlS!SQPWHV%Iﬂ@éne Bo3H-142.4 pEazgl t?hyll)thm]'
m ner al methyl]-1,3-dioxolan-4-ylmethoxy]phenyl]-1-piperazinyl]phenyl]-2,4-dihydro-4-
(1-methylpropyl)-3H-1,2,4-triazol-3-one (45.7%); mp. 157.3°C (compound 70).

25
Example
Sodium hydride , 50% , dispersion in mineral oil (0.31 g) was added to a mixture
of compound (76) (4.3 g) in DMF (100 ml) and the mixture was stirred at room
temperature for 30 minutes. 2-Bromopropane (0.86 g) was added and the mixture was
30  stirred at room temperature for 48 hours. Sodium hydride , 50%, dispersion in mineral
" oiland 2-bromopropane were added again and the mixture was stirred for 4 hours. The
mixture was poured into water, extracted with CH2Cl2 and washed with water. The
organic layer was dried, filtered and the solvent evaporated. The residue was purified
by column chromatography over silica gel (eluent : CH2Cl2/CH30H 99/1). The pure
35 fractions were collected and evaporated. The residue was crystallized from CH30H.
The residue was purified by HPLC. The pure fractions were collected and evaporated.
Fraction 1 was crystallized from n-C4H9OH, yielding 0.4 g of (*)-cis-4-[4-[4-[4-[[2-
(4-chlorophenyl)-2-[[[1-(1-methylethyl)-1H-1,2,4-triazol-3-yl]thiojmethyl]-1,3-



oi | and 2-bronopropane were added again and the m xture was stirred for 4
hours. Thewg9¢/13469 Xt ure was poured into water, extracted w tgcrgpSlodiiand
washed with water. The organic layer was dried, filtered and the

sol vent evaporated. The residue was purified by col um chr omat ogr aphy
over silica gel (eluent: CH2A 2/ CH3OH 99/ 1)6-The pure 35 fractions were
col l ected and evaporated. The residue was crystallized from CH30H.

The residue V\dmxphn+4-yk}niethpxy]?h€nyl]Fh@1mnY1 mvw dihydroe 21(1-sethydprapyl)-

evapor at ed. zﬁ_ﬁﬁ%@qﬁo&ew )%e]iq Eﬁtﬂ% hﬁhﬂ%&ﬂ 0.4 g
of ()-cis-4- [ of E yl)

1H 1,2, 4-tr aﬂylﬂ}ngﬂ ABRf(E) el §£[4- 4*%9’ bs%rfﬁ

PCT/ EP95/ 04111%”9 tyrl]eth g‘ 2H-12 4 wiazol-3- l]thlo]me J] -1,3- dxoxolan-4-yl]memé>gy]ghenf1] -1-

di oxol an- 4-yl )éfl-QAhyﬁ’Mg A ﬁ@q&;@@zﬁé—c{r@ﬂound

- met hyl pr pyl ylperazmy

112). Fracti opq4R29%@ ¢conipdund@2yd i n CHSOH yielding 1.4 g of

()-cis-4-[4-[4-[4-[[2-(4-chl orophenyl) 2-[[[2-(1- nmet hyl et hyl ) - 2H

1,2,4-triazol -3-vyl i o] met hyl ] - 1, 3-di oxol an- 4-yl ] net hoxy] phenyl]- 1- 5

pi perazi nyl ] hé%é?l%é,]4- di hydr o- 2-( 1- met hyl propyl )-3H 1, 2, 4-tri azol - 3- one;
141A2ﬁh(tmnmfcsudnin8&)rohydnde (1 grimmates (20 ml) was aided dmipvdse wfa sod| um

np.
b hyd

Cormound 1r7) Sqiden G A iupp tEale A CNIERTOO AP iiobctich e R shif
overni ght at ovmmightajreomttemperanget Accticoicid (Limbiwasedded:dWaeer (Ve mi) wass0 ni)
was add Cofemhhg mcfyetaﬁf 2486701 thé t.0Thd R8idBE Wih'gﬁ%i"ﬁy E&amaue ( _

was purified t.ogra
CroCi2) CHBOH SEPTe ngamw QY&F silies gel (el 2/@4325115 gbre; fions
sol vent Was e%ﬁ%ﬂk@@d aff@ﬂ:ers@mduﬁasm bfdtddﬂ'ﬁfe&ésmﬁb Whs trinfragd@panol . The

Faef'[ 2' E S L tg ‘f}?eonnpﬁmd da%ﬁdﬁq@/oﬁl aﬁﬂeg ylelam 2§£o(f(-§)-czs-%4-[i
zl1 2I ]4 rr;[a { |h g)z(oi f43E[yl()udhloﬂnpmlyw-3—[[14—3'1&1)(19“{-&1‘2-,4-&1&01- -yl)ttuo]m?tﬁyl] rlo’:;(-d.toi:f)lan-
me%/hyl propy%/)g ﬁﬁe‘%xllﬁﬁgg%b%%ﬁ%&ly}ég Afhy (?)22'"1 &% 4831 20

Tabl e migthylpropyl)-3H-1,2,4-triazol-3-one; mp. 153.4 (compound 48).

j

20 Table2

R2 R!
Q }—s —ng\U

CH °
/N
CHz-—O—@— —<\ }— N—R?

Co.|Ex. |R! R2 R3 : physical data

No | No.

1 3 Cl H CH(CHj3)2 mp. 194.8°C / cis
2 {3 |a |H CH(CH3)CH2CH3 mp. 147.8°C/ cis
3 |3 Cl H CH>-CH(CH3)2 mp. 182.5°C/ cis
4 |4 |F H CH(CH3)2 mp. 181.1°C/ cis
5 4 F H CH>-CH(CH3)2 mp. 166.4°C/ cis
6 |3 cl H cyclo(CsHo) mp. 198.8°C/ cis
7 13 Cl H CH(CH,;CH3)2 mp. 139.6°C/ cis
8 3 Cl H (CH2)2CH3 - | mp. 184.6°C/ cis
9 |4 F H CH(CH3)CH,CHj3 mp. 180.0°C/ cis
10 |4 F F CH(CH3)CH2CH3 mp. 180.7°C/ cis




Co. Ex. Rl

R2 R3physi cal data ~No  No. 1 3 C1 H
CH(CH3)2  wooenaase NPp. 194.8[err]C/ cis 2 3 G pcriEPosnaill
‘CH( CH3) CH2CH3 np. 147.8[err]C cis 3 3 d H
CH2- CH( CH3) 2 . 182.5[err]C/ cis 4 4 F H
CH( CH3) 2 mp. 181.1C/ cis 1B 4 F H
CH2- CH( CH3) 2 mp. 166.4C / cis ‘63 ¢ H
cycl o( C5Hq) 19 C/ S 7 3 .
cH(croce)2 | Co- | Ex I 13bREC /| RPs § 5 | ysical dgm
(CH2) 2CH3 No | No..i, 154l 6oc+lets o—4—1F H—
CHE CH3§ cecHs |11 |4 B 18.’)H0[;ar F ¢yeld(CsHb) 10 Ymp. 194.2°C/ cif
CH( CH3) CH2CH3 mp. 180|ZC / Ej 961134 o 1 ni
pcT/ Erbsr 0a1a 1|12 |4 PF PO AC 1 PeRcH,CHysP 91%1)._114%_.30(:/01.5 do.
Ex. Rl 213 |4 R3|F F cyclo(CsHo) physi cal 08pa202.4°C Agis  Nd.
11 4 F cycl pgC5H9 mp. 194 23({70@ 12
4 F 14 o 2043&2 CH(CH:CHz)y 0, 3[e? cfas 13
4 F F|15 |3 cytCh(cs (CH2)3CH3 np. 202. 4 csial 4
E FCH2 3(@3@4(@426@2 H CH -QH; 166.7C / Clx%p.218.3°15/c:§ ) C1
_H (Fe3dE 13 |a |= i %éﬁf@%%{cﬁg 5| mp. 20595C cis
E:I—IZ-;:H(O—I)-C(CI—B»&?: 3 np| CRO5. PHer r ] ((CHS)sEH3 18 3 | mpQi73.8°C / dis
CH2) 4CH3 . 173, 8C
CH(CH3) cHecHe |19 |4 - 1hF o et Pﬂ@ﬂﬁgﬁ%é 3 4 5o My 14095 rans |,
CH3 20 |4 |€b. 20H 6C | CHas 21 4 | mp.208.6°C His
CH( CH3) CH( OH) ( g 202 4farr]c gﬁ) -
(CH2) 4CH3 % | 4P éP. T 4] et %@@%CH(@@&I@ : ZBAF:&/ oy
( CH2) 4CH3 1333 3 16H. 5[ ef £ CHss 136| Bp. 1474°C/cis H
%C' o( G5Hg) 413412 8P Ci PH i, 3CH; Cl H mp. 152.5°€ Poig CH
els 1363 | |H |cyclo(CsHy) 25-cis
137|13 |la  |[H (CHp)4CHs3 28-cis
Table3

{ )—S—CH;G/ "

CH3
oo OO

Co.|Ex. |R! |R2 |R3 -X- physical data

No | No. _

22 |3 H |CH(CHyCH,CH; | —N ‘N— |mp.1769°C/cis

. /\ oy

23 |3 H | CHCH(CHs) —N N—  |mp. 192.9°CY cis
I\ o g s

24 {3 Cl |H |cyclo(CsHo) —N  N—  |'mp. 210.2°C/cis
N\ .

25 |4 F |H | CH2CH(CH3); —N N~ mp. 180.6°C/ cis

26 |3 |a |H |(CH):CHs —N N—  |mp. 194.1°C/ cis




N-N N 0 Co. X. Rl R2 R3 - X-

phyS|CaI OoPei13499 NO No. 22 3 Cl H  CH( CH3) Se-Bfék/04111
-N np. 176.9[err]C/ cis 23 3 ad H CH2CH(CH3) 2
-N N— np. 192.9[err]C cis 24 3 A H cycl o(C5H9)
-N N np. 210.2[err]C/ cis 25 -18- F H CH2CH(CH3) 2
N np. 180 6lerrlC J/cis 26 319 d H (G303
NN 194 ler 12 CRS WO 96/ 13490 x.
PCT/ EP95/ 04113‘;‘ %% e MR ¢ _ _fhyswaldataOO Ex.
RL R2 R3 =X hy;ri"upli gt No ,
27 3 cL {R7 |BcHa)cyd | (CH2)2CH3 -N 1¢\_ﬂp— :swdé7/3 €|/§ls
28 4 F | H| cHlcs)|crees N 157.5C / cis
29 4 F |28 |4CH|@HB)|@20081(CH3)CH,CH; - N MN’_\m ﬁg) 4G7/5°Ci/%is
30 3 a4 |A |celds “N &eis 1
3 d H |os NN 61. 2 32 |4
C1 H (chi2Paphs |F |F | CH(CHRCH2GH3 1y T@m q mp 1464°C/ cis
30 |3 |C |H |CH,-CHs —{ “n— |mp. 195.5°C/ cis
31 |3 |a |H |cHs —N “n— |mp. 161.2°C/cis
322 |4 |a |H |(CH4CH; —N e | mp. 191.7°C / cis
\_/
33 |4 |C |H |CH(CH3), —N “n— |mp. 157.2°C/ cis
34 |4 |C |H |CHp-CHOH)-C(CH3)s | —N ‘~N— |mp.189.9°C/cis
135 |4 F |H |cyclo(CsHg) N n— mp. 198.2°C/ cis
36 |4 |a |H |CH(CH3)CH.CH; —N “N— | mp. 180.7°C/ trans
37 |4 |F |F |cyclo(CsHo) —N N~ |mp.185.2°C/cis
\_/
38 |3 |a |H |CH(CHs)CH,CHs ~ N— | mp. 187.0°C/ (o]
— = -24.5°
(c 0.5% in DMF)
— (-)-[25-[2a,4c(R*)]]
39 (3 |a |H |cHCHCHCH; | —N N [mp.1551°C/ (o2
= +34.64°
(c = 0.5% in DMF)
(+)-[2R-[20,4a(S*)]]
4 {3 |C |H |CH(CH3)CHyCH; — W= |mp. 1564°C
. —/ 20 o
/ [G]D =-33.1
(c =0.5% in DMF)
(-)-[2S-[2c,4a(S*)]]
41 {3 |a |H |CH(CH3)CH;CHs —N “n— |mp. 187.7°C/
(]2 = +24.65°
(c =0.5% in DMF)
_ — (H)-[2R-[20.4a(R*)]]
42 |3 |F [H |(CHp)CH(CHs) —N “N— | mp. 176.4°C/ cis




w .
w

4 ad H CH( CH3) 2 | -N N np. 157.2Ccis 34
4 Cl o 9éA3dedH( OH) - C(CH3) 3 - N np. 189.9[err]C/ ci Srcrmmsﬁm‘l
E H cycl o( C5H9) -N "N np. 198.2C/ cis 36
Cl H  CH(CH3) CH2CH3 -N N np. 180.7[err]C/ trans 37
4 F F  cycl o( C5Hg) -N .y np. 185.2C/ cis 38
3 Cl H CH(CH3) CH2CH3 -N ° np. 187.0[err]C/ J[err]
= -24.5[err] ) tc
= 0.5%in DWVF)|Co.|Ex. |Rl |R2 |R3 -X- physical data
(-)-[2S-[2a, 4a|No)No. | 3 Cl_H__ CHCH3) GHPCHR -
N- np. 155.1 ri=2/ [fer N  Ne . 145.6° .
Y r3a B[ ot #ri3/ [FertH | CH(CH,CHs)z mp. 145.6°C / cis
(c = 0.5%in DT/F I\ o )
(+)-[2R-[2a, 4a|¥*)]|4 |[ClapH 3 CH(@2CH3)a CHBNCHAEHR | mp- 156.7°C/Aeis N-
np. 156.4C
20 4 |F |F |(CHp):CH(CH N a- . 168°BT cis3-
1lerr] 45 (CH2)2CH(CH3)2 ) mp. 17638 Ccf
0.5%in DVF) ' I\ .
(-)-[2S-[2a, 4a]%$)[3 |Fa1|F3 | CHEH2GH )20 cHay crffci— | mp- 118.6°Ccis -
np. 187.7[err]E / —
20 47 |4 |C |H |CH(CH3)COCH —N 'N— |mp. 153] )
+24.65[ err] (CHa) 3 \_/ P 6CT cis (c
= 0.5%in DVWF) . .
(+)-[2R-[2a, 4a[#8)19 | Cho|Hs | CH{CH)GHOMEH S periicrpy2 | mp- 1534°Cfeis N
np. 176.4[err]E / [cis W) 96/ 13499
PCT/ EP95/ 04111 | - 19 Co. Ex.
RL R R3 ' phys$i ca)—dat a No No.
3 3 F  HFEdEbE Cl‘\ﬁcm)CH%({\II'13 —’@J 5 |68 1 cis
‘Table 4
N—N Cl.
re—{/. )_s—cgz< ) s
28 o
CH2—0—<_>- —Q— N—CH—CH;_—CH3
N / \ / \—p CH3
5
Co. |Ex. |[R® |RS physical data
No. | No.
49 |3 CF; |[H mp. 133.3°C
50 |3 |CFs;|CH;3 mp. 159.6°C
51 3 H (CH2)3CH3 mp. 173.5°C
52 3 H CH(CH3)2 mp. 159.1°C
153 |3 v | CH,CH3 mp. 175.6°C
54 3 H CH>CH(CH3z), mp. 186.4°C
55 3 H (CH2)2CH;3 mp. 168.5°C
56 |3 |CH3|CHs mp. 170.0°C
57 |3 |NHz|H -
58 {3 |OH |CHj -
59 3 OH | CH(CH3)? -




44 4 a H CH( CH2CH3) 2 -N N np. 156.7C/ cis
45 4 Fwo 96/3499( CH2) 2CH( CH3) 2 -N --  np. 176. 8C ¥cHE®SsI04111 46
3 F F CH(CH2CH3) 2 -N N np. 118.6[err]C/ cis
47 4 ad H  CH(CH3) COCH3 - NN- np. 157.6[err]C/ cis
48 6 ClL H CH(CH3)CH(OH) CH3 Mp20453. 4[err]C / cis 135 3
d H  CH(CH3) CH2CH3 N N cis Tabl e 4
[err] Guble¥y. RO RSB physi cal data No. No.
49 3 CF3 H np. 133. 3C 50 3 CF3 CH3
np. 159 6C R? D) 3CH3 np. 173.5[err]C 52
3 )—S cH 159. 1[err] C 53 3 H CH2CH3
np. 175 6[err 0 54 -2, CH2CH( CHg) 2 rrp 186 4[err]C
55 @%CHZ)Z rrp 168 5[err]C CHB CH3
mp. 170. 0c RH2 H OH
CH( CH3) 2 WD 96/ 134
PCTI EP95/ 04111 CH—0 \ / “@ N—R3
A-—B

Co. |Ex. |[Rl |R2 |R3 A-B |physical data

No. [{No. | -

60 |3 Cl H CH(CH3)CH2CH3 CH=N | mp. 147.7°C

61 |3 |C H CH,CH(CH3)2 CH=N | mp. 159.4°C

62 (4 F F CH(CH3)CH,CH;3 CH=N | mp. 100.6°C

63 |4 F H CH(CH3)CH»>CH3 CH=N | mp. 138.8°C

64 |3 F H CH(CH2CH3)2 CH=N | mp. 132.3°C

65 |3 F F CH(CH>CH3), CH=N | mp. 120.4°C

66 |3 |F H cyclo(CsHo) CH=N | mp. 163.0°C

67 |3 F F cyclo(CsHo) CH=N | mp. 150.7°C

68 |3 Cl H CH(CH3)2 =CH | mp. 170.1°C

69 |3 Cl H CH(CH3)CH,CH3 N=CH | mp. 176.2°C

70 |4 F H CH(CH3)CH,CH3 N=CH | mp. 157.3°C

71 |4 F F CH(CH3)CH>CH3 N=CH | mp. 162.4°C

72 |4 |F F cyclo(CsHo) N=CH | mp. 183.3°C

73 |4 F F CH(CH2CH3)2 N=CH | mp. 158.9°C

74 |3 F H cyclo(CsHog) =CH | mp. 201.2°C

75 |3 F H CH(CH2CH3)y N=CH | mp. 117.4°C

5 _
Table 6
R? R!
"\T\N )—S-——CH{.__ . cis
1'28 o O o}



- 20- Table- 5
A-B Cowd9e/134991 R2 R3 A-B pROTER23/04d B A
No. No. 60 3 Cl H CH( CH3) CH2CH3 CH=N np. 147.7C
61 3 c1 . H CH2CH( CH3) 2 CH=N np. 159.4[err]C 62
4 F F CH( CH3) CH2CH3 CH=R1- np. 100. 60C 63 4 F
H CH( CH3) CH2CH3 CH=N np. 138.8C 64 3 F H
CH( CH2CH3) 2 N_np 132 3C 653 E C
CH( CH2CH3) 2 Co. | Ex. RN np.|rR0.4C | R166A-B 3 1{% H physical data
cycl o( C5H9) No. | No.GH=N np.| 163.0C 6|7
cycl o(C5H9) - OT-N— 1P . I50. /C 0 CH
NECH np. 170}76 |3 6pH 3  |Ha H & Cﬁﬁg\bm @W@%Hﬂm @W%C
]7_16. 22 |:70 774 _3 F H, )CHz%'l@ a2 CH(CHzp)UH,0OH3 ]7-%@. BEQ.SOC
F F 8§c| & @@ﬁ;&g} (CHE: ol chia; (B dncn; [fp. o8
CH(CH2CH3)2 |49 |3 NEBH np.|(CEB)SCHsI OC | CH=N | GH(CH$)CH,CH#l | mp. 108.6°C
[Cgf'r 7 (C5H9)  |gp |3 NAEH M- [28h,3l@ns] € | culdP! § Gr(CHa)CHCHS | mp. 87.3°C
81 |3 CHj3 CH3 Cl |CH=N | CH(CH3)CH2CH3 |mp. 85.6°C
82 |5 H CH(CH3); | Cl1 |CH=N | CH(CH3)CH2CH3 |mp. 141.2°C
83 |3 H H Cl [N=CH | CH(CH3)CH;CH3 |mp. 160.1°C
84 |3 H H Cl |N=CH | CHCH(CHj3)? mp. 160.6°C
85 |5 H CH(CH3); |Cl | N=CH | CH(CH3)CH;CH3 |mp. 134.9°C
86 |3 H H F |CH=N |CH(CH3)CH2CH3 | mp. 101.3°C
87 |3 H CH3 Cl |N=CH | CHyCH(CH3)2 mp. 154.3°C
114 |3 H CH3 Cl | CH=CH | CH(CH3)CH2CH3 |mp. 125.2°C
115 (3 H CH3 C1 | CH=CH | CH(C2H5)CH,CH3 | mp. 147.7°C
116 |3 |H CH3 Cl | CH=CH | cyclo(CsHyg) mp. 154.2°C
117 |3 H H Cl | CH=CH | CH(CH3)CH,CH3 | mp. 186.8°C
118 | 3 H CHj3 F | CH=CH | CH(C;H5)CH2CH3 | mp. 134.1°C
119 |3 H CHj Cl | CH=N | cyclo(CsHo) mp. 161.1°C
120 |5 H CH(CH3)2 | Cl | CH=CH | CH(CH3)CH7CH3 |mp. 137.5°C
12113 H CH3 F | CH=CH | cyclo(CsHg) mp. 166.2°C
-~ Table 7
N-N cl
N \ S—CHz .
\N cis
1'17 \-—-( _
CHz—-O—@— —@— N—CH-CH,—CH;
5 — \=n CH
Co. |Ex. {R7 physical data
No. | No.
88 |3 CH; -
189 |3 phenyl -




WD 96113499 PCT/ EP95/ 041 11

-21- wb9s/1399 RO R8 RlL A-B R3 PCT/EP95/04111
physi cal data No. No. 76 3 H H Cl CH=N
CH(CH3) CH2CH3, np. 179.6C 77 3 H CH2CH3 Cl1 CH=N

CH( CH3) CH2CH3 np. 119.3[err]C 7
CH(CH3) CH2CH3 np. 97.8[err]C /9

8 3 55 CH2CH3 (CH2)2CH3 C1 CH=N
H

3 (CH2)3CH3 C1  CHeN
CH( CH3) CHZCHM 108. 6C 80 3 H (CH2) 2CH3 C1 CHeN
CH( CH3) CH2CH3 . 87.3C 81 3  CH3 CH3 d CHeN
CH( CH3) CH2 85. 6[ err c182 5 H CH( CH3)2 1 CHeN
CH( CH3) CH2 141, 2C 83 3 H H Cl "N=CH
CH( CH3) CH2 %—S FoC. 84 3 H s H d  NeCH
CH2CH(CH3) 2 N ob 85 5 H CH( CH3)(g Cl N=CH
CH( CH3) CH2CH3 CHap. 13 9[grr]C 86 3 H F CH=N
CH( CH3) CH2CH3 np. 101" 87 H /7~ \ )k
CH2CH( CH3) 2 np. 154. 6 —0—u4 g~ N4 N N C@ICHEHQEH
CH(CH3) CH2CHZ  np. 125.2[err] C 45 3 CH3 A—B CH{l CH=CH
CH( C2H5) CH2CH3 np. - 147. 7[err]C 116 3 H CH3 Cl CH=CH
cycl o( C5H9) np. 154.2[err]C 117 3 H H Cl CH=CH
CH( CH3) CHRCH3 np. 186.8[err]C 118 3 CH3 F  CH=CH
CH( C2H5) CH2GHR .np 31 err]C 119 CH3 C1 CH=N
cycl o( C5HO) E‘; rﬁa’g 191 ferrjc {3 gy%"#dﬁa CH(CHB)2 O CHeCH
CH( CH3) CH2 CHE—r—437—5ferr+€ $54 ers F  CH=CH
cycl o( C5H9) |90 3_1p 3J=Nr]C mlpaBBé°¢/ 172 Hzm N 5 Co.
- R oPhYlS cal celi,co No- Nomp. 96.0°C
- 92 |3 |CO-C(CHs) mp. 127.1°C
93 |4 - |CH=CH mp. 171.8°C
94 |4 | CHp-CHp mp. 147.3°C
Table 9

) )—s—cgz\ @ ) s

R O ) )OK

CHz—O N~ “N—R2
U L
10

Co. |Ex. |R12 A-B |[R2 physical data

No. | No.

95 |3 |CHs CH=N | CH(CH3)CH2CH3 | mp. 134.2°C

9% |3 |CHs CH=N | CH,CH(CH3)> mp. 164.9°C

97 |3 |H CH=N | CH(CH3)CHCH3- |-

98 |3 |CH;3 =CH | CH(CH3)2 mp. 187.7°C

99 |3 |CHs N=CH | CH(CH3)CH»CH3 | mp. 150.4°C

100 |3 |CHj3 N=CH | CHCH(CH3); _| mp. 146.8°C




88 3 CH3 89 3 phenyl WD 96/ 13499

PCT/ EP95/ 043w d 46713499 -22- PCTEPISIE®MIE 8
"N-N 5 Co. Ex. AB physi cal data No.
No. 90 . 3 C(CH3) =N np. 98.3C/ 1/2 H20 91 3
C(CH3) 2CO np. 96.0[err]C 92 ., 3 CO C(CH3) 2 np.
127.1C 93 4 CH=CH fp. 171.8C 94 4

CH2- CH2 np. 147.3C Table 9

AB 10 ‘ Table 10

Cl
RS _N
=N

o "0 0O
RS “{ = . /= N
| CH—0—\ / N\__/N— QN\z N-CH-CH;—CHs
. N CH;
Co. |Ex. |RS R6 physical data
No. { No. :
10113 |H H mp. 159.6°C
10213 CHjs "CH3 mp. 157.4°C
103|3 [NH, |NHp mp. 248.5°C
> Table 11

cl
Het—S—CgIz\ ©/ 3

o” O o)
CH;_—O—@——N/—-\N-@—N/U\N—R:*
_/ '\—B
Co. |Ex. |Het A-B R3 physical data
No. | No. _
104 |3 |5-methyl-1,3,4-thia | CH= CH(CH3)CHCH; |-
diazol-2-yl
105 |3 |2-pyridinyl CH=N |CH(CH3)CH2CH3 | mp. 154.1°C
106 |3 |4-pyridinyl CH=N |CH(CH3)CH2CH3 |mp. 174.9°C
107 |3 |4-methyl-2-oxazolyl { CH=N | CH(CH3)CH,CH3; | mp. 115.3°C
1108 |3 | 2-thiazolyl CH=N |CH(CH3)CH2CH3 | mp. 158.6°C
109 {3 |4-oxo-2-thiazolyl CH=N '|CH(CH3)CHoCH3z |-
110 |3 | 2-thiazolyl N=CH |CH(CH3)CH,CH; |mp.157.8°C
111 |3 | 2-thiazolyl N=CH | CH,CH(CH3), mp. 167.9°C
112 |5 | (l-methylethyl)-2H- | CH=N |CH(CH3)CH2CH3 | mp. 128.8°C
1,2,4-triazol-3-yl .
113 |5 | (1-methylethy))-1H- |N=CH |CH(CH3)CHyCH3; | mp. 150.0°C
1,2,4-triazol-3-yl
122 |3 | 4-methyl-4H-1,2,4- | CH=CH | CH(C;H;5)CH,CH3 | mp. 134.4°C
triazol-3-yl '




Co. Ex. R12 A-B R2 physi cal data No N

0. 95 wio 86/13496H3 CH=N  CH( CH3) CH2CH3 np. 134. 2[rOWiSsn4111 96
3 CH3 CHEN  CH2CH( CH3) 2 np. 164.9[err]C 97 3 H
CH=EN  CH( CH3) CH2CH3 98 3 CH3 NECH CH(CHB) 2 .
187.7C 99 3 CH3 NECH CH(<248) CH2CH3 mp. 150.4[err]C
100 3 CH3 NECH  CHRCH( CHR) np. 146 8C WO 96/ 13499
PCT/ EP95/ 041 i 3 -

Tabl €10 Eﬂ’, S ko= RS AB % Zﬁ’ymﬁl sicd
dat a No. Ho- ot A

159. 6[err] C | 123 1p3 4 methylpf-1 24- &H=CH | cyclo(CsHy) rrp.mII!J:'éiJQ?AfafC
103 3 NHP Nitzol-3-y1 np. 248.5C 5 Tlabl e 11

A-B

124 |5 |(1-methylethyl)-1H- | CH=CH | CH(CH3)CH2CHs | mp. 155.7°C
1,2,4-triazol-3-yl '
125 |3 |4-methyl-4H-12,4- | CH=N |CH(C;Hs5)CH2CH3 | mp. 123.2°C
triazol-3-yl

Table 12

{ /Ls—c;zp

CH3 O
— —Rp3
CH’ °'<\_/>' \_/ 'Q_ AR
5

Co. [Ex. |R2 ]R3 A-B physical data

No. | No.

126 |3 H CH(CH3)CH2CH3 CH=CH {mp. 175.4°C

127 |3 F CH(CH3)CH,>CH3 CH=CH | mp. 155.5°C

128 |3 H cyclo(CsHyg) CH=CH |mp. 192.0°C

129 |3 F cyclo(CsHo) CH=CH |mp. 181.8-C

130 |3 H CH(C2H5)CH2CH3 CH=CH |mp. 145.5°C

131 |3 F CH(C2H5)CH2CH3 CH=CH |mp. 139.1°C

132 |3 H (CH2)4CH3 N=CH mp. 153.1°C

C. Pharmacological example
X : li 1 B) inhibit

Cultured human liver cells (HepG2-cells), which §ynthesize and secrete low-density

10  lipoproteins, were incubated overnight at 37 °C in a liquid medium containing radic-
actively labelled leucine. Thus radioactively labelled leucine was incorporated into the
apolipoprotein B. The liquid medium was decanted and the apolipoprotein B was
isolated by means of a double immunoprecipitation, i.e. first an apolipoprotein
B-specific antibody (antibody1) was added to the liquid medium and subsequently a

15 second antibody (antibody2) was added which binds specifically to the apoB-antibody-
complex. The thus formed apoB-antibody1-antibody2 complex precipitated and was
isolated by centrifuge. Quantification of the amount of apolipoprotein B synthesized



]

Co. EX. Het A-B R3 physi cal

dat a NevO 94¥18499 104 3 5-nethyl-1,3,4-thia CH=N PCI/EP95/04111
'CH( CH3) CH2CH3 di azol - 2-yl 105 3 2- pyri di nyl
CH=N CH( CH3) CH2CH3 np. 154.1[err]C 106 3 4- pyridi nyl
CH=N - CH(CH3) CHZCHS rrp 174.9C -25- 107 3

115. 3C 108

ww

4- met hyl - 2- oxazol yl CH3) CH2CH3
2-thiazolyl  duringthe mghmsm egspingthe radwacnvuwpf thedgplated complexpJo

4- oxo- 2-t hi azo e ¢ hetiftibiting %ﬁ%@@%@compoun&lﬁat te@t comf%uhdf' Wag QMéd to

t& $(2 ﬁ(@p@lﬂgld medium at dlffe%t cg@cpng-?gqqs]a@d the confgxgrauog o% apé%poprotem B

(1-nethyl et hyI 3 ize&iirie prcsari(c@ﬁ%)t&ﬂ%%ound (concentiifion 4P6B@€er)) was
%:H(Z CﬁBg H_S n‘\{pared to 41}5 corﬁesgtrﬁ@n o]f apo{ipalplrce)}epry ﬁ )whiéEWﬁs fmqaﬁgpd in ghe absence
122 3 4- mef thy esdtbripdind-(conceEitionGpoBAddnirolR. (F8r each axperihisht 4 inhibition

L&?ZEglg 5?0221 10f apohpopr\ggu?-%/ fbiatton was expressed as _o4- Co.
Ex. Het A-B R3 physi cal data
No. No. %1ipBibitigh = 100 ¥€l hgenceptration, ofﬁpobhf@ﬁ/cqaymm@s BpYB(control))

nmp. 202.8¢0 triazol-3-yl 124

(1-methyl et hyl Wﬂeh‘?nor%‘iﬁaﬁméﬁ'r&\%‘i% gi'?e@'&t for tHPsmﬂé&n@Exﬁfdmbﬁ: the median value
1,2,4-triazol - ﬂYn é‘g ?9‘1'1 1){ él &f

CH( C2H5) CH2 CH3°f e Hﬂ]lblﬁ}%c £ ptpjl r these expe ments was [ cula{ i 1 5¢-v§lu9$

Table 12 (concentration of the drug needed to reduce apoB secretion to 50 % of the control) were

also computed.
15

Table 13 lists the ICsq-values for some of the exemplified compounds of formula (I).
Exemplified compounds of formula (I) that are not listed in Table 13, and for which data
is available, have an ICso-value of 1 x 10-6 M or more.

20 Tablel3d
Comp. ICso Comp. ICso Comp. ICs0
No. | (x10-8M) No. | (x 108 M) _ No. | (x108M)
1 9.2 54 7.9 89 51
2 4.7 55 7.8 93 2.7
3 9.1 56 23 94 19
4 26 58 31 95 1.8
5 20 60 4.6 926 4.7
6 12 61 8.1 98 2.0
7 7.9 62 19 99 1.5
8 13 63 4.6 100 2.1
9 11 64 16 101 16
12 19 65 29 102 37
13 51 66 13 105 9.9
15 4.8 67 18 106 88
18 4.1 68 8.1 107 4.5
22 7.1 69 2.6 108 2.6
23 14 71 12 110 2.7
24 5.8 72 19 111 6.2




A-B Co. Ex. R2 R3 A-B physi cal

dat a WONg5/13499 0. 126 3 H CH( CH3) CH2CH3 PCT/EPIN4t1OH

np. 175.4C 127 3 F CH( CH3) CH2CH3 CH=CH np. 155.5C
128 3 H . cycl o( C5H9) CH=CH np. 192.0C 129 3

F cycl o( C5H9) CH=CH nppel81.8.C 130 3 H

CH( C2H5) CH2CH3 CH=CH np. 145.5C 131 3 F CH( C2H5) CH2CH3
CH=CH np.[139. IQ 132 3 ( 4CH3 N=

mp. 153.1C Conp. c. ¥8r mycol ogi ciﬁcé’%pl qug0 Exanpl e :COmP- “Teso
,(Apol i poprlot i NB (jagolB M)hhi bi tionf t 8. | (x 108M)t ured humpn Novef (x&08M)
HepGZ-ceI‘Ej_E/ﬁ, | vt hgsi ze and s etle | dengity 10 | { POPL Ot efps,
wer e i ncubal ed?®vel ni éhf af 37 [err Cﬁl a liquid nmedi um comtal i ng rag o-
actively | apel3zd | eudi8ne. |Thus radj od®4i viel y 1dabel ) ed | eucinelddas 3.0

I ncorporatefd injo the apol i poprott n B. The liguid nmedju s|decant ed
and the apoji popr ot ei ng W4s i olgst ed by irrbzans of a dombquew51 53

i munopr eci pi t38ion, 7.2. flirst an jppol§ pﬂ‘protzeﬁ‘n B- sp¢ci ¥i ant i bddy
(anti bodyl ) added 430 tHe |iquid negi um ang subspquentlyfa ff |secpgd
anti body (aptibodyR) was added whi ch binds| specificplly to fhe

apoB- ant i bofly 138 | ¢x. The thus’% orjmed 5zaéL;)oB- ant i bodyl} - ahk’ b)dy21°6
C(ﬁﬁ'p| ex pre:ic pad ated aml wgs i sol 7 ed by 4¢entr) fuge. antigi cation of
¢ . . !

PC_eI_/ aEggg/nEMill ol } popIrlotel n B synt eSé&ed 7.2 96/ 134 _92151_9 4.6
during the higi rlesulsted filrom nmeaspuri8b the da®li oativity ¢f 12ie {sol #ed
conpl ex. To meaggy € tjhe inhibj ti actiwiy of the tesgt bun

t hat test cnrrp%%nd vvazég;dded to %e quuf%l megdi um at (i fTér ent d8.8
concentrati pns5@&nd| t hécondentrati on o83 appl i deprotpin B 123y nt hesl.4ed
I n the presgpncg, of{ a yopt qonpound | c enltrat'. n apoB(aftel))iups| S5 14
conpared to|the concentratijon of apﬁli opriotei n B whi ch was|synt esize(]i in
the absence| 52 pf t3% tdst compound{ conce®?atipn apoB {cokt& of)). I&or
each experi [renggthe i ghd bi gi on 0f8 aglol | pgpr ot i n- B f od mag3gon| was 14
expressed as Ition = TOOX (L - concentrati on oOf

apoB(after)/concentrati on apoB(control)) 10
D. Composition examples

The following formulations exemplify typical pharmaceutical compositions in dosage
unit form suitable for systemic or topical administration to warm-blooded animals in
accordance with the present invention.
"Active ingredient” (A.L) as used throughout these examples relates to a compound of
formula (I), a N-oxide form, a pharmaceutically acceptable acid addition salt or a

10

15

20

stereochemically isomeric form thereof.

Ex;

lef: soluti

9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate are dissolved in
41 of boiling purified water. In 3 1 of this solution are dissolved first 10 g of
2,_3-dihydroxybutanedioic acid and thereafter 20 g of the A.IL The latter solution is
combined with the remaining part of the former solution and 12 1 of 1,2,3-propanetriol
and 3 1 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are
dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry essence are
added. The latter solution is combined with the former, water is added q.s. to a volume
of 20 1 providing an oral solution cdmprising 5 mg of the A.L per teaspoonful (5 ml).
The resulting solution is filled in suitable containers.




When nore experinments were carried out for the same concentration, the
medi an val uew0 96/13499f the inhibition calculated for these expePCIVERS04MES
cal cul ated. | C50-val ues (concentration of the drug needed to reduce
apoB secretion to 50 % of the control) were al so conputed. 15

Table 13 lists the | C50-val ues for sone of -phe exenplified conpounds of

formula (I). Exenplified conpounds of forrmula (1) that are not |isted
in Table 13, ammw;m&.w_ew lekat a i s available, have an | C50-val ue of 1
x 10-6 Mor: M@gofaﬁAITskg's%d%laurylsulfgenps gszarét?%%glactose 08 §c|(\>/}101da1

Conp. | C50
NQrrp (x 10-8 Mlcon dioxide,and 1.2 g n}q(gg}e)smrp)gteﬂgtgaqqugorously surrgd together oThe

54 7. 9 resulting mixture is subseqz?&ﬂy filled intb 1000 suitable h&dened gelatih. cﬁgsules,
gg gzg each comprising 20 mg of 3‘5 AlL. 2 1; 4 26

58 31 95 1.8 5 20

60 . 4. 6 Example 10 : Film-coated téHflets 4.7 6 12

g% 8 ! g Freparation.of mhlet.core gg i g 7 139

63 4 6 A mixture of 100 g of the A.50570 g lactase and 200 g starclgls mixed welllabd

gg 10%6 thereafter humidified with algo&uuon of5g %tghum dodecyl srd%ate and 10 gjlo%lyvmyl-
66 13 pyrrolidone (Kollidon-K 90)dn about 200 gnigf water. The wetpowder mixnhge is

67 18 s1eved, dried and sieved aézﬁﬁ Then there 8% added 100 g xﬂﬁrocrystallufe cellulose
gg 286 (Avice)and 15 g hydrog%d vegetable gll?Sterotex)éggc whole is @Z}xeld well and
71 12 compressed into tablets, givifig 10.000 &bYets, each cor@grising 10 nfg df the active
PeT/ Epos) dd11 dngredient o 0o'%e e

Conp. | C50 Coatng Conp. | C50 Conp.

'( &0 " No.To 4 Sotgfh Mio0g megiy! cellulose (Mebixcel sdﬁ(;é 18781 of genaturated ethahB!
112 og there is added a solution of § g of ethyl cellulose (Ethocel722 cps) in 1504m! of

ﬁi 3. g dichlorometlﬁgle. Then théle %n'e added 75 ml of dich_loromééaane and 2.3

115 2@ 7 1,2,3-propanetriol. 10 g ot7 polyethylene glycol is molten and dissolved in 75 ml of

dichloromethane. The latter solution is added to the former and then there are added
2.5 g of magnesium octadecanoate, 5 g of polyvinylpyrrolidone and 30 ml of concen-
trated colour suspension (Opaspray K-1-2109) and the whole is homogenated. The

0s tablet cores are coated with the thus obtained mixture in a coating apparatus.

Example 11 : Injectable solution
1.8 g methyl 4-hydroxybenzoate and 0.2 g propyl 4-hydroxybenzoate were dissolved in
about 0.5 1 of boiling water for injection. After cooling to about S0°C there were added
while stirring 4 g lactic acid, 0.05 g propylene glycol and 4 g of the A.I. The solution
30  was cooled to room temperature and supplemented with water for injection g.s.ad1l
‘volume, giving « solution of 4 mg/ml of A.L The solution was sterilized by filuauon
(U.S.P. XVII p. 811) and filled in sterile containers.
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130 141‘ Acom%&%dort;pom tion exanpl es The foll ow ng
fornul ati dns exe I i fy typical pharmaceutical conpositi ons i n dosage
unit form suitabl q{

systemc or t opi cal adm ni st rat)kon to war m bl ooded

aninals in 5 accorginno r entd tive
ingredient” (A l.) as ed|t hr t se x AXples rel at es t§”a conpound
of for mul a xi de for m a phar maceuti cafryB accept abl e acid

addition salt or aQ stereochemcally isomeric formthereof 10

Exanpl e 8: Oral solWtfons 9 g of nethyl 4-hydroxybenzoate and 1 g of
propyl 4-hydroxylgihzoate are dissolved in 4 1 of boiling purified
water. In 3 1 of this solution are dissolved first 10 g of

2, 3- di hydr oxybut g1k Aeb6CHRANARAIGAEClonADoth lariiGeuficlly EiephBte seid

solutlon s

d h th t of the fo
and 12 1 of 1, 2, addiignspetheref, waswin 4 gncB 1akin gt o AL

added t hegget o. 4%@,,@5 sodi um saccharin are di ssolved in 0.5 1 of
water and 2 m of raspberry ﬁg é,. m of oseberry essence are added.
The latter solution is conbi ﬁc ththé ornmer, water is added g.s. to a
vol ume of 20 1 providi AgHeN-oral gbj,ution conprising 5 ng of the A l.
per teaspoonful (5 m). esul ng solution is filled in suitable
contai ners. 20 WO 96/?[%2?}%{ tg;))

PCT/ EP95/ 04111 -CH=CH- -27-
Exanpl e % s Capsul es 2 iciqe |., 6 g sodiumlauryl sulfate, 56
g star ch91556 g | actose, g;‘ggPl mic}al o) silicon dioxide, and 1.2 g
nagnesi um stearate are VI gor 2P r 4B t oget her. The resul ting

m xture is subseqyegfitivalédtirhdiéhls amnﬁﬁﬁqaw (b)ibiemyhﬂfgdﬂ atth BRAY dkirdplaced by
capsul es, S K C n C?“ertfxes invgletzlto raHgaﬁfoftfggmﬁa (c), (d), (e), (f), one or two hydrogen
atoms may be replaced by Cj.galkyl;
20 Rlis hydrogen, Cj-salkyl or halo;
R2 is hydrogen or halo;
R3 is hydrogen; Cj.galkyl; C3-scycloalkyl; or Cj.galkyl substituted with hydroxy,
oxo, C3.gcycloalkyl or aryl;
Het is a heterocycle selected from the group consisting of pyridine; pyridine
25 substituted with one or two substituents selected from Cj-galkyl, hydroxy,
C1-6alkyloxy, trihalomethyl, amino, mono- or di(Cj.salkyl)amino or aryl;
pyrimidine; pyrimidine substituted with oné or two substituents selected from
C1-6alkyl, hydroxy, Ci-galkyloxy, trihalomethyl, amino, mono- or di(Cj.galkyl)-
amino or aryl; tetrazole; tetrazole substituted with Cj-galkyl or aryl; triazole; triazole
30 substituted with one or two substituents selected from Cj.galkyl, hydroxy,
C1-6alkyloxy, trihalomethyl, amino, mono- or di(Cj.galkyl)-amino; thiadiazole;
thiadiazole substituted with one or two substituents selected from Cj_galkyl,
hydroxy, C;-salkyloxy, trihalomethyl, amino, mono- or di(Cj-galkyl)amino;
oxadiazole substituted with one or two substituents selected from Cj_galkyl,

SR
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Exanpl e 10: Fil mcoated tablets Prearation of tablet core A

m xture of WPognzabothe A 1., 570 g |l actose and 200 g starch i PCrrEposiossai |
and 10 thereafter humdified with a solution of 5 g sodi um dodecyl
sul fate and 10. g pol yvi nyl - pyrrolidone (Kollidon-K 90) in about 200

m of water. The wet powder m xture is sieved, dried and sieved
again. Then there are added 100 g m crocryslzgl l'ine ceI | ul ose

(Avicel) and 15 g th oi(f&ﬁhﬂ%ﬁd@l' a:ﬁ&bemhexér d1((0ﬁ5élﬁéﬂ|)ﬁnin% m xed
wel | and d N

% ets %éw ng %0 t abl et.s, te&aro
conprising 10 ny @ﬂl@ﬁ@ea’ﬂl le;sybstity fipe ;v SEsyeRts 8¢ Mrg g
solution of 10 g t gﬁld*‘”d gq &ihﬁ&nblﬁ}l |am1ﬂ6; mdmmformtdalm)%d

NI e b e R T

di chl or oneshane ag] qalkyl rﬁydﬁﬁcy, Cl,(,ilk?quyopﬂrmmemyl aﬂrﬁn@ mcbnqamiryde(@;daﬂqé)—

| | |t d_di
o vcol e ol e G SN i e RO oy,
of magnesi um oct adhcsaﬁqd.t}e/drtﬁcygcoftiaﬂ@lw nsha,bgmetbyl,meo,amn@@rm((hisaﬂcyl)-

concen- tratg | %fp«,, %ﬂi&ﬁ RS, the whole is
honbgenat ed. The taﬁﬂn&%%ﬁ‘{ Wpaﬁﬁa?éél@ggte LFFL[ hus obt ai ned '
m xture in a coating apparatus. ) . . Injectable solution
1.8 g net HYl 4%”%@9(9%@@59@%%1% }YPB‘EWR}lIWTBWBB‘H%ate wer e

di ssolved in about 0.5 1 of boiling water for injection. After
cooling to abogt Ffsnpdundiabedrtinges eladfidewherein R héthylstirring 4 g lactic
acid, 0.05 g propylene glycol and 4 g of the A l. The solution 30 was

caoled 10 1001t ekl A RUBAETER) Sl 14 e 4k B0 Pl

sterilized5by [erB- 1{ &N+£CH- or -CH£N:,Svlierei\ine hydragen)atemads optidnatly ireplacesk by &

cont ai ners. 6113499

PCT/ EP95/ 04111 C1 5“?( -28-

Cl ai s 1. A conpound of formula 5 Het -3S_

[err] 5. A compound according to any of claims 1 to 4 wherein R~ is butyl, pentyl or

cyclopentyl.
20 _
6. A compound according to claim 1 wherein the compound is

cis-4-[4-[4-[4-[[2-(4-chlorophenyl)-2-[[(4-methyl-4H-1,2,4-triazol-3-y])thio]-
methyl]-1,3-dioxolan-4-yljmethoxylphenyl}-1-piperazinyl]phenyl]-2,4-dihydro-2-
(1-methylpropyl)-3H-1,2,4-triazol-3-one;

25 cis-2-[4-[4-[4-[[2-(4-chlorophenyl)-2-[[(4-methyl-4H-1,2,4-triazol-3-yD)thio]-
methyl]-1,3-dioxolan-4-yljmethoxylphenyl]-1-piperazinyljphenyl]-2,4-dihydro-4-
(1-methylpropyl)-3H-1,2,4-triazol-3-one;
cis-2-[4-[4-[4-[[2-(4-fluorophenyl)-2-[[(4-methyl-4H-1,2,4-triazol-3-yl)thio]-
methyl]-1,3-dioxolan-4-yljmethoxy]phenyl]-1-piperazinyl]phenyl]}-4-cyclopentyl-

30 2,4-dihydro-3H-1,2,4-triazol-3-one;

" cis-2-[4-[4-[4-[[2-(4-chlorophenyl)-2-[[(4-methyl-4H-1,2 4-triazol-3-yl)thio]-
methyl]-1,3-dioxolan-4-yljmethoxylphenyl]- 1-piperazinyl]phenyl]l-2,4-¢hydro-4-
pentyl-3H-1,2,4-triazol-3-one;
cis-4-( 1-ethylpropyl)-2-[4-[4-[4-[[2-(4-fluorophenyl)-2-[[(4-methyl-4H-1,2 4-

35 triazol-3-yl)thiojmethyl]-1,3-dioxolan-4-yllmethoxy]phenyl}- 1-piperazinyl]phenyl]-
2,4-dihydro-3H-1,2,4-triazol-3-one; a pharmaceutically acceptable acid addition salt
or a stereochemically isomeric form thereof.
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[err] | | THIS'IHEET Has Beey || LET 1] a
N- oxi de, awsigsriegohem cally isongric f@gm_A@,gDa pHa maceut i c RANERSH&13t abl e
acid addition salt the ;B taken together forma
bi val ent radical of 10 " for mul a: - N=CH-
(a), - CH=N- -30- (b)
- CH2- CH2- (c), f.

-C(=0) - CH2- 7.e) A pharmaceutical composition contammg aghgn@@g(gcally pcceptab e carrier angd

the bivalent radjcgl &ug Wﬁd{eﬁ peificdli} effdfvernH bR a@bﬁ??oﬁﬁd’ ad€laimed

repl aced by n tthe bivalent radicals of formula (c),
(d), (e), (f), oﬂbanUrOftchémﬁ}d‘P gen atons nmay be replaced by
Cl-al kyl; 20 Rl i s hydrogen, Cl-6al kyl or hal o; R2 is

hydrogen gr hal op ss of repﬂlglaspﬂmdamﬂaal@knmhﬂﬂy)h;asﬂiﬁngctimdkmw,, or O

8al kyl titut
Hgt |>/s Zuthlargc;’ F@“‘s"eﬁhﬁépr O%}Sﬁffwem{@%?ﬁgmﬁﬁgag?i il g,ls?{grgé
pyridine 25 clmxﬁwbsmisumMawhmexedlmmraphmsmscalb{mcma@éRMd from

Cl- 6al kyl, hydroxy, Cl6al kyl oxy, trihal onethyl, am no, nono- or
di (Cl16al kyI ) pyrimdine; pyri i di ne substituted
with one a‘é&) gﬂﬁéﬁ uerﬁ’s émPect ed from Cl-6al kyl , hydroxy,

Cl1- 6al kyI1 Xy, trihal onmety ag} nono- or di (CLl-6al kyl) - am no
or aryl; tetrazoHet—#$et bStItUt ed with Ci1-6alk ITInerhatISIésBewRea]z@ﬂe

triazole 30 subst ¢d with one or two substltuen
CH Cl- 6al kyl oxy, tri hal onet hyl
fl agdi azol e; D" thiadi azol e su s ] one-

Cl- 6al kyl, hydroxy,
di (C1-al kyl ) -am no;

9 O
or two substituents | ected from Cl1-6al kyl, hydr oxy,
Cl- 6al kyl oxy, tri hal ;‘%?te(z{l_ am no, nono- or di (Cl-al kyl)am no;
oxadi azol e substituted with one or two substituents selected from
Cl- 6al kyl , WO 96/.13499

PCT/ EP95/ 04 111 anacid addition salt or a stereochemically isomeric form thereof, wherei_nzlgl_, R2

hydr oxy, Cl-6al ksﬂa&m ark i Hefiredeh bldim 1oaXid W, is anappropriagiléting gtdup| Jurhiasp;
i mdazol e;_ i m da gl e sub |tluted with one or two substituents selected from
C 6al kyl ,1 hydrox§ 0T AFUIRDY'BXY E™ WPt hal onet hyl, ami no, mono- or
di (d-al kyI) '
10. An intermediate of formula

S OO
. ]/\ At
=

av)

20
an acid addition salt or a stereochemically isomeric form thereof, wherein Rl_, R2,

R3, A-B are as defined in claim 1 and W is an appropriate leaving group, such as,
halo or a sulfonyloxy group.

25 '11. A compound as claimed in any one of claims 1 to 6 for use as a medicine.

12. A compound as claimed in any one of claims 1 to 6 for use as a medicine useful in
the treatment of hyperlipidemia.

30 13. A process for preparing a compound of formula (I) as defined in claim 1,
characterized in that :
a) an intermediate of formula (II), wherein -A-B and R3 are as defined in claim 1, is
O-alkylated with an intermediate of formula (III), wherein R1, R2 and Het are as

* c L M S *



am no; thiazole; thiazole substit
from 5 wo 9s/f3hepal kyl , hydrox,
nono- or di (Cl-6al kyl) - e—gxazol e substituted with
one or two substituents selected f Cl- 6al kyl , hydroxy,

Cl- 6al kyl oxy, trihalomethyl, anmino, nono- ordi (d -6al kyl) -

am no, aryl is phenyl or phenyl substituted vmth Cl 6al kyl or halo. 10

2. A conpound acdefifédin dlainc] andrWliswineappropride leaving group suth bt haloor a

3. A conpound accg cl wherel n RL is methyl. 4. A
conpound accordi nﬁu{fgﬁy;lﬁgpt'geﬁ n%fgq% Yims 1 to 3 wherein the bivalent radical

e

-A- 15 : B— is -N=CH or -CH=N-, wherein one hydrogen atomis
optionally rep by a R2 Cl- 6al kyl . 5. A conpound
according to any o cI al to 4 wherein R3 is butyl, pentyl or

cycl opentyl. 20 Rpound according to claim1 wherein the

conpound is
Cis-4-[4-[4-[4-[[2 Chlorophenyl)-Z-[[(4 nmet hyl -4H 1, 2, 4-trbhazol -3-yl ) thi

o] - met h 1, 3-di oxol an-4 met p.ox;(] phep AL}

- pi perazi nyl ] phenyl ] - 2, ¥ didhydi.0- 2, N (I @ R Ns_lﬂ-a L. ¢
,2,4-triazol -3-one; 25

Ci s-2-[4-[4-[4-[[2- (4-chl or ophenyl ) - 2- ne“h"r 4H-T, 2, 4- t’?‘r&zm 3-yl)thi
o] -

m
met hyI 1-1, ?3 di oxol an- 4-yl ] met hoxy] phenyl ] - 1- pi per azi nyl ] phenyl ] -2, 4-di hydro
(1 -methyl propyl)-3H 1 ,2,4-triazol - 3-o0ne;

Ci s-2-[4-[4-[4-[[ D ad irftermmedigb efrformnula- M(Whmidﬂétlﬂﬂcﬁnedasmclmml is reacted
,2,4-triazol - 3- yI)t

, 3-di oxol an- 4-yl ] rreh%ixmgdlf}fc] Offfmngl%mamhﬁﬁl? &%eﬁ‘y'l %3’4%90?1'8}%9???5‘1 8o

2 4- di hydr o- 3H 1 claim4-and wheseinIVds an appropriate leaving group such as halo or a
cis-2-[4-[4-]4- [[%ﬂﬁﬁﬁ&ﬂ"&ﬂﬁg% s2-[[(4-nmethyl-4H 1,2, 4-triazol-3-yl)thi

o] - n- 4-yl ] met hoxy] phenyl ]

1- pi per azi Hyl | phenyl [ -2, 4- dj bydr o- 4- pentyl - 3H

1,2,4-triazol - 3-one; v|v cis-4-(

1- et hyl propyl) - 2- [4[4[4[@% 4-f Juor oghanyl ) A2 [ ( thyl,-U\H- 124 5
triazol -3-yl)tRiodmretpyl ] |ox A Y, QJMW;N -N—R —

| - pi perazinyl | phenyl | - g2 , 4-di hydf o-3 , 2, 4 azgl—ﬁ one; a

phar maceut i cal | {Vaccept CI d addl tion salt or a

stereochem cally isoneri
REPLACEMENT SHEET R!

-30-
or optionally converting the compounds of formula (I) into each other by a
functional group transformation reaction; and, if desired, converting a compound of

15 formula (I) into a therapeutically active non-toxic acid addition salt, or conversely,
converting an acid addition salt into a free base form with alkali; and / or preparing
N-oxide or stereochemically isomeric forms thereof.
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of a conmpound as cl ai ned in any of clainms | to GmBELKCWSH]EB _

prepari ng a pharnmaceutical conposition as claimed injcltaim?7,
[err] effective ambunt of a conpound as clained in any of06APRI1ﬁ98ns I
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[err]

wherein. R
appropriate
conpound as
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an acid addition salt ora stereochem calily |somer|c formdg of,

R2

and Het are as defined i.ngclaim1iand Wis an

Ieavheg group, such as, hal o or a sul fonyl oxy group.
pharmaspudsabcampasidan ranaining Jmtpsnaceyscaly wcegable farder and.

cl di

10: A

Q120 1aimed

the treat.nent 3&?2 perl i pidema 12. A process %or prepari ng

).

nmed in claima1, ‘a) an internedi ate
wherein -A-B and R3 are as defined in claiml, is

O al kyl ated wi €h ah prcm'eﬁmwephm«afphhmmﬁw::( tdrhposiadreasediamied in BRirAd Het
def i nadhex?m @e&a gl\g/yy&éﬁv@ﬂn@ﬁﬁroggrcbﬂ{p%uh&@&lgﬂn&[ﬂﬂﬁ gteh

are as
as halo or a

ox
sl :o is Slezi mately rmxed wx:h a pharmacsudcally acceptable carrier.

An inesrmediace of formula

He!—S \»\/Rl
"b 0 am

w

* an acid addidon salt or 2 sterecchemically isomeric form thereof, wherein R,
andHe:a.reasd.cﬁnedmclann 1 ardWxsanappropnan:leamggroup suchas,

halo or a sulfonyloxy group.

| Acompoundasclmmedmanyoneofclmms 1 tonoruseasamedxcme.

R‘)

Acompoundasclanncdmanyoncofclaxms 1 m6foruscasamedxcmeuscfu1m

the treatment of hyperlipidemia.

12 A process for prepering a compound of formula ) as defined in claim 1,

o iz i that _
a) an intermediate of formula (II), wherein -A-B and R3 are as defined in claim 1, is
O-alkylated with an intermediate of formula (II), wherein R!, R2 and Het are as

Hez—?

defined in claim | and W is an appropriate leaving group such as haloora
sulfonyloxy lcnying group,

CH"
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-31- ¢ 'b) an.internediate of fornmula (V), whelE I Het—] N
claiml, is' reacted with an internedi ate of fiﬁi A@MB@’T@ elEn Ig?,nSHEET

R2, R3, -A-B- are as defined in claiml and herein VVIS an fa propriate
IeaV|ng group such as halo or a sul fonyl oxy | e VI

[err] or optionally convertfn s jof
formula (1) into each other by a f uRgl< onal gr t ijon
reaction; and if desired, converting a conpound p formula (l1)finto a

t herapeutically agtive non-toxic_.aid aqdit on S . C nver
converting an aci g’séﬂéﬁ‘ﬁ“& e f‘?‘m"‘éﬁ Vag ”fstff‘ﬁ‘l“ﬁig %‘Q{ b is ggagredor
prepari ng N- ox¥ideanintatrediane biformala V), sﬂmmchf ®R2R3} lre-rBeaf-e as defined i

b oducti on of - aporip AsMAEEH Bk Sibiagbt et B TEh Akl o

culture of a hunaﬁuﬁemdoxrl%dﬂﬁmm desi gnated Hep & in a
nutrient medi um b) quantitatively analyzing said culture for the
presence of apolipoproteinw B; c) exp05| ng said cell line to the

chem cal to be tested quantltatlv Y MI ng | d e%:)sed culture
for the presence @ e)Nd@_u'N e —— @
i nhibitory eff Ef ‘E’h(—i tes ghem ca 2 oduclgon of

apol i poprotein BW) A

\ av)
Rr!

or optionally converting the compounds of formula (I) into each other by 2
functional group ransformation reaction; and, if desired, converting a2 compound of
formula (D into a therapeutically active non-toxic acid addition salt, or conversely,
converting an acid addition salt into a free base form with alkali; andlorprcpanng
N-oxide or stereochemically isomeric forms thereof.

"13. The process for asscssmg the inhibitory acuvxjy of chem1cals on the
. production of apolipoprotein B, which comprises :

a) mamtmmng a culture of 2 human hepatic cell line. designated Heg G2
in a nutrient medium;

b) quantitatively analyzing said culture for the presence of apohpoprotem
B;

c) exposing said cell line to the chemical to be tested;

d) quantitatively analyzing said exposed culture for the presence of
apolipoprotein B;

) determining the inhibitory effect of the tested chemical on the
production of apolipoprotein B.
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