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4- CYCLOALKYL- ﬁmmﬂm ETRAHYDROCH! NOLI NE
WERIUATHIES Al OF AS- MEDI CAMENTS The PCT/EP2005/013490

present applicati onssrsed ates to a novel

4 SYRYALRYTI- ﬂghsmermEDVﬂETmmmmmmeEWATwEs AND
this Ere aratlon toits use on its own or

Uohi @ﬁﬁﬁdﬂfiﬂ§éﬁﬂE§T§nd/or preventing dlseases

and to its use for preparing nedicanents, in

particular as an inhibitor of the chol esterol ester

ThapRb aBpIedaBbA rélbled B alr@Vell tBRatlyIRR RS Nne HRH{ Rve, to a process for
prevention of cardiovascul ar disorders, in particula
uh3sppt|epggmrgtte|1tsam ars jts dysl p]plrdaenbmat;lon for treating and/or preventing

ertriglyceridaem as, .hyperlipi daem as
dBStcif I fE bt JemPDacipg) Mardicaeaie e Paicylar g an inhibitor of the
Y rardies e by, ard,er
)y e B 5 L et e
Cardlavageulmu maksorddrs,st tmli elsa,rtlculamaélypdsﬂqmprdthmhemﬂw dyslipidaemias,

| as concentrati o of HDL chol esterol are
i galamﬂan@ws%@Fﬁw@asml%Sh%yp&&h@ieéﬁﬁ@mmw and arteriosclerosis.
arteriosclerosis [Barter and Rye, Atherosclerosis
121, 1-12 (1996)]. HDL (high density |ipoprotein), in
d&ronatyiteannliteasd Bius¢d by adetisiclegrosis pmpn@lbéitm:) mfai’idcéwﬁls&l_of death in
is a class o

11(15%:5% ﬁ%ft?%tvw & ki 'uﬁﬁ,g? of %JS@E% dhtvas gfteern At low plpwma concentrations
dff ﬁpipﬁ{oﬁesféfroll Q'aﬂsl Vt{mteﬁﬁ( fic%r fo?)fﬁé‘rﬁle@el%?ment of atrtenosclerosm

chol estero ol est sters, triglyceri

[Bartels amad R}yh,oﬂﬂzhﬂdsbl}ardiﬁ 121n b (1996()})(HDI:|I (gfgthEnsrcy lipoprotein), in
Eolesterol concentrations (>160 nog/dl) and | ow HDL

adrpioadpdridh (loppfrasHy rhaPPreFf-‘én>(a@4lng§Loﬂvyryc1@m dqnsily dipoprotein), is a

&éé@%tf"ﬁg)#) élﬁéj\l'g {el’}ﬁosq & !)IQM fn% 19(%‘3@% gi; ﬁ81d§, such as, for

20 [ AT i nes eport of the
eRamele] chélesterdtichblestetod estersp mglycdmelas tfattyi hslease phospholipids, in the

nfav ur abl e HDL/LDL rati os al so pronot
istehPLoshqiestsrph epnpentritions u4>a160 cFFlé/éill)dé?l@s lapHDL cholesterol

c%h& tloléC(IQquhQ’g ycon e su%?ttaﬂt?ﬁﬁr foQhe Qe M@Sr}q%}g ofrteriosclerosis

ester In~t sna are a therapeu

[Ag®f T Gadiedines Re@)ot‘th@f e ENEBP | ExpeitnPlarielje ah mﬁﬁlﬂtloﬁfto coronary heart
arterloscler05|s and t he di sorders associ at ed
dissasce vifnifpyoupable{HPEA Dy gptiess@lsp prommie ethe pﬁed@l@pment of peripheral

\Xa%]_ﬁ)dlgg?gérgtaﬁé sttr&?e %‘%gr%ﬂ%?y,% vg’lhr% t%%& ) eleva{mg gholesterol

in the plasma are a therapeutically useful advance in the prevention and treatment of

arteriosclerosis and the disorders associated therewith.

Cholesterol ester transfer protein (CETP) mediates the exchange of cholesterol esters and
triglycerides between the different lipoproteins in the blood [Tall, J. Lipid Res. 34, 1255-74
(1993)]. Of particular importance here is the transfer of cholesterol esters from HDL to
LDL, which results in a reduction of the plasma HDL cholesterol .concentration.
Accordingly, inhibition of CETP should result in elevated plasma HDL cholesterol
concentrations and a reduction of the plasma LDL cholesterol concentrations and thus in a
therapeutically useful effect on the lipid profile in the plasma [McCarthy, Medicinal Res.
Rev. 13, 139-59 (1993); Sitori, Pharmac. Ther. 67, 443-47 (1995); Swenson, J. Biol. Chem.

264, 14318 (1989)].
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triglycerides between the different |ipoproteins in

the blood [Tall, J. Lipid Res. 34, 1255-74 (1993)].

O particular inmportance here.3s the transfer of

chol esterol esters fromHDL to LDL, which results in

a reduction of the plasma HDL chol estero

concentration. 30 Accordingly, inhibition of CETP
Ias HDL chol esterao

houl d resul.t in el evated
Tbufoneoiies Tins PPURCEIBR oD AR PraGRRIT Bom EP-A-818 445,
W o] a [
e oarT Y roar ey R PCHIR, | fuoBiyied, ieapydronaphihalenes
Hakhmgpihasnao|dgid@hadtiwty abekhowmdbmRES. 99/ Rav4. 13, 139-59
(1993) Sitori, Pharmac. Ther. 67, 443-47 (1995)
iol. Chem., 264, 14318 (1989)]

I*raaln&?w BERI}F RETSFHAE aRkgn ngrﬁmﬁ?awsaaﬂit%s épacpvﬁrelvng disorders,

e R T E R e PR s i m 2l therapenti
Ihaﬁkng phar macol ogi cal activity are known from WO
99/14174. 5 1t is an object of the present invention
to provide novel substances for controlling disorders,

v,

R B o R R s SRR et g 0
present invention prOV|des t he conpounds of t he

structural formula (1) F OKR] 5 cH3 i F3C RN 10

CH3 in which R represent opentyl or isopropyl,

and their salts, solvates g gol vates of the salts.
The present invention pFovi d¢gs i articul ar the

F,C

in which R represents cyclopentyl or isopropyl, and their salts, solvates and solvates of the

salts.
The present invention provides in particular the compound having the systematic name

(55)-4-cyclohexyl-2-cyclopentyl-3-{(S)-fluoro[4-(trifluoromethyl)phenyl Jmethyl}-7,7-
dimethyl-5,6,7,8-tetrahydroquinolin-5-o0l and the structural formula (Ia)

(Ia)

and its salts, solvates and solvates of the salts.
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(5S) - 4-cycl ohexyl - 2-cycl opentyl -3-{(S)-fluoro[4-(trifl

uor onmet hyl ) phenyl ] methyl }-7, 7-5_

di met hyl -5, 6, 7, 8-t et rahydr oqui nol i n-5-0l and the

structural formula (la) FOH 3 51 CH3 F3C N (la)
ThdPpresentinvtrgionah pssticslal wlad psovaded tisodorgionad afivih§ éhe systematic name
salts. -3- The present invention in particular also '
Sobeird

G P hd-3c Y Supre 4rawingromehsdphertirgtay idnigopropyl-7,7-
By ts By AR kbavinotd Sl bbdifleQupcrurg! formula toy -

di met hyl -5, 6, 7, 8-t et rahydr oqui nol i n-5-0l and the
structural formula (I1b) F O - 5CH3 F3C\N (Th)
H3C CH3 CH3 5 and its salt ol vates and sol vates of
the salts. Hereinbel ow, ¢he pogpds of the formula
(1), (la) and (Ib) are referrjed tq in the singular as
"conpound accor di ng 0 _tRe igwentAdn”; however, the
description rel at ' . 10 The
conpound accor di gHyl so be
present in otfe 4 ) ] s (enanti(Bners,
di ast er eoners). seht inventi ofHgonpri ses al
enantioners, - diastereonagﬁsand their respective

m xtures. From such m xtures of enantiomers and/or

and its salts, solvates and solvates of the salts.

Hereinbelow, the compounds of the formula (), (Ia) and (Ib) are referred to in the singular
as “compound according to the invention”; however, the description relates to both

compounds.

The compound according to the invention can also be present in other stereoisomeric forms
(enantiomers, diastereomers). The present invention comprises all enantiomers,
diastereomers and their respective mixtures. From such mixtures of enantiomers and/or
diastereomers, the stereoisomerically uniform components can be isolated in a known

manner. Preferred is the S-configuration at C-5 and at C-3” shown in formula (I).

- In the context of the present invention, preferred salts are physiologically acceptable salts

of the compound according to the invention. However, salts which for their part are
unsuitable for pharmaceutical applications but which can be used, for example, for

1solating or purifying the compound according to the invention are also included.

Physiologically acceptable salts of the compound according to the invention include acid
addition salts of mineral acids, carboxylic acids and sulphonic acids, for example salts of
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic

acid, ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,
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di astereoners, the stereoisonerically, uniform

conponents can be isolated in a known 15 manner.

Preferred is the S-configuratipn at C5 and at C3'

shown in forrmula (1). In the context of the present

invention, preferred salts are physiologically

maphthpleadigilstainics acidf adelie acnipméflngdoseto rdidngrdpiorihiacid, lactic acid,

i nvention. However, salts which for their part are .

tarasts Akt malie GFidpHgaacie dineas 2abonileiserdrsd Benzamre

can be used, for exanple, for 20 isolating or

purifying the conpound according to the invention are

Palysioldgivelly deckptaBly sdle | ddghe abpoaricaebmin etosik tisvedtioh ABo include

conmpound according to the invention include acid _

saldyl Pf cuviomanyt Rases. sufthap.ahy ey i exemplsosnd bx: Wawi afsprafeeence, alkali

P i ' f S_0 ydreochl ori c

AR o BEb A ol A R it AR i et sats cror

eagingle diRiAREBUARNOAE s 84isH an®hiaoafit PAANH& Qi ffbm ammonia

t ol uenesul phoni ¢ aci d, benzenesul phonic acid, -4-

o Qpsinitaarainedhayinghénl ¢ cabomatomsesuck aacbyiway of example and by way of

LT OS8R & gBHGRRRL, BltlolAf S, 28 Gupepropsiamine

midloeihansleithednd beR#Rhslaashd]. Phyghabogiisal | Y  dicyclohexylamine,

acceptabl e salts of the conpound according to the

dimgthmiamarpethasel, i prefaiee dbendylasning, Newetbmorplvdimes arginine, lysine,
ueh . b of, exanpl.e and by way of preference,

eg]yﬁeé’lelg%mﬁ%%/%\ga%é? ettlﬁi}flp g‘? 8%anpl e sodi um salts and

potassium salts), alkaline earth netal salts (for

exanpl e cal cium salts and nmagnesi um salts) and

I theoeentert shihesnveapsiphsollvatgsamen tardsaforms ob thganempound accbrding to

t@%&%@té&iﬁf&i@ﬁf%ﬁéﬁd é)? licdg‘&lgg%}e,%ggsa’ (anPéS 0 [F}hﬁf h%obrgin\gﬁgn \?vfith solvent
nébledulies| Hiyilrages atd & Sidalal fHhNEs soBtahasl viidrs HerceBMiditioNgs wifl water. In
nonoet hanol am ne, di et hanol am ne, tri et hanol am ne,

th eopitaxd RESey PassEHanvendionerThigiTadisolvetehanadlydragasocai ne,

di benzyl am ne, N-nethyl nor pholi ne, arginine, |ysine,

et hyl enedi ami ne and N-nethyl pi peridine. In the context

Mdred Ve, the\pedikhtORveriiohVadoemchugéLprolifgh Q@%\%h é&l?qﬂﬁn@facéd?ging to the

~conpound according to 15 the invention ich, in _
myghiion. od he i tlqui d rodiugs” fiarlwdes campduads byhicbofodi thairi part may be
Wi, t h | vent  nol.ecul es, Hydrates ar special for .

OO el NS OB hatTORTTS (% Fply mitEpotically or
hi 1% ¥XhtoQhe E&ﬁ%cﬂfn@%%rdin@’tg Ritd R0entRN&FuSIHE Bekir residence time in
Sol vat es "are hydrat es.

the body.

In the context of the invention, (C,-C,) alkyl represents a straight-chain or branched alkyl
radical having 1 to 4 carbon atoms. The following radicals may be mentioned by wéy of
example and by way of preference: methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl and tert-butyl.

The invention also provides a process for preparing the compound of the formula (Ia)

according to the invention, characterized in that the compound of the formula (Ila)



Mor eover, the present invention also includes prodrugs
of the conpound according to the 20 invention. The
term "prodrugs"” includes conmposuunds which for their
part may be biologically active or inactive but are
converted (for exanple netabolically or

hydrol ytically) into the CO}rrInd according to the

i nvention during their res e time in the body. 25
In the context of the invek L (1-C4) alk
represents a straight-clain gf br@nched al kyl radica

having 1 to 4 carbon atJ . fhe fgllow ng radicals may
be nentioned by wayX 7 oNby way of
preference: neth i sppropyl,

n-butyl, iso g e atyl The

i nvention al @ prOVId‘ s preparlﬁg th

conmpound of the fornx accordln@ to the _

i nvention, characteri2ed in that the conmpound of the
formula (lIla) -5- OO1 \ / I CHF3C\N3 (Ha) CH3
isinitially, by asymetric reduction, converted into

it hetidtyppy eeyshmdtrit beiutdonyebry ot ato Qe@dmpound bf ﬁﬁbﬁoﬁﬁ@a (IlTa)
/ \N (IHa) CH3 which is then either 5 [A] by

i ntroduction of a hydroxyl protective group reacted to
gi ve a conpound of the f (l'va) OO .PG1 \ [ 1

CH

which is then either

5 [A] by introduction of a hydroxyl protective group reacted to give a compound of the
formula (IVa)

in which

PG  represents a hydroxyl protective group, preferably a radical of the formula
10 -SiR'R’R’, in which



F3BC\N 3 (Iva), CH3 in which PGrepresents a

hydr oxyl protective group, preferably a radical of the
formula 10 -SSR RZR3, in whick.-6- R, R2 and R3 are
identical or different and represent (C -C4) alkyl,

and t hen, by giast§reoselective reduction, converted

into a conpoldndR” tvadémbicaldraliff¢rent) andieesenPE CEY) aB3C

N3 (va), CH3 5 in which PGis as defined above, or

in the reverse order of the reaction sequence 10 [ B]

i nitiglyl j ect t:0 O

comped B R TPy ol M g of the formula
(Ml a)(VaLH3 which is then, by regioselective

i ntroduction of the hydroxyl protective group PG

converted into a conmpound of the fornmula (V), 15 the

conpound of the fornmula (Va) 4 en, using a

fluorinating agent, reacted f e a conpound of the
fornmula (Vila) -7-

in which PG is as defined above,
or in the reverse order of the reaction sequence

10 [B] initially reduced diastereoselectively to give the compound of the formula (VIa)

which is then, by regioselective introduction of the hydroxyl protective group PG,

converted into a compound of the formula (V),

15 the compound of the formula (Va) is then, using a ﬂtiorinating agent, reacted to give a

compound of the formula (VIIa)



FOPG I \' / / \''1 F3C N (Mla), CH3 CH3 in which PG
is as defined above, and the hydroxyl protective group
PG is then cleaved off by custpmary nethods giving the
5 conmpound of the fornmula (la) and the conpound of the
formula (la) is, if appropriate, converted with the

appropriate (i) solvents gmdlor (ii) bases and/or
$ and/ or solvates of the
ormg@ (Ha) can be

acids into its solvates,
salts. 10 The conpound of
prepared by reacting the co foun@s of the formul ae
(M), (I'X) and (Xa) GO 4B FJc N2 O H O CH3
(VITT) (I1X) (X) N8 p reaction in the
presence of a pr achgimnth one

anot her to F%g ¢ 3f or fXIa)
-8 001 ~'s and en
oxi di zing this conpd to the conpoudd of the formul a
(Ha). The invention '
preparing the conpound of the formnula

in which PG is as defined above,

and the hydroxyl protective group PG is then cleaved off by customary methods giving the

5  compound of the formula (Ia)

and the compound of the formula (Ia) is, if appropriate, converted with the appropriate (i)

solvents and/or (i1) bases and/or acids into its solvates, salts and/or solvates of the salts.

10  The compound of the formula (Ila) can be prepared by reacting the compounds of the

formulae (VIII), (IX) and (Xa)

CH, F.C NH

H™ S0 CH,
(VII) (IX) X

in a 3-component reaction in the presence of a protic acid or Lewis acid with one another to

15 give the compound of the formula (XIa)



5 (I'b) according to the invention, characterized in
that the conpound of the fornmula (Ilb) OO0 I \ / |
CH3 FN(lam 33 H3ICCH CGB.is initially, by
asynmmetric reduction, converted into the conpound of
the formula (IM F3C (~) AH3CCH CH3 3 CH3 which is
then either 10 [A] by intreduction of a hydroxyl
protective group reacted t e a conmpound of the
formula (I1'Vb) -9- O O-PG\ CHN3 (IWw), FC\ 3
H3 CCH3 CH3 in whick PGYeéprelents a hydroxyl _
protective group, prefe 3 gi cal of the fornula
5 -SSRRR3, in w

F3 C (XIa)

and then oxidizing this compound to the compound of the formula (Ia).

The invention furthermore provides a process for preparing the compound of the formula

(Ib) according to the invention, characterized in that the compound of the formula (IIb)

which is then etther

[A] by introduction of a hydroxyl protective group reacted to give a compound of the

formula (IVb)
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R, R2 and R3 are identical or different and represent
(C1-A4) alkyl, and then, by diastereosel ective
reduction, converted into a co;mpound of the formula

10 (Vb) HO-PG | \ / CH3 F3C N (Vb), H3C CH3 CH3
in which PGis as defined above, or in the reverse
order of the reaction sequen 5[B] initially
reduced di astereosel ectively Ji ve ihe conpound of
the formula (VIb) -10- OHoH FBC /~ N (VIb) H3C
CH3 CH3 which is then, b bctive introduction
of the hydroxyl prot-esilx converted into a
conmpound of the fo
formula (Vb) is the
reacted to gi v&;@
O'PG FC NCH3 (VIIDb),

in which

PG  represents a hydroxyl protective group, preferably a radical of the formula

-SiR'R’R’, in which
R!, R? and R? are identical or different and represent (C;-Cy) alkyl,

and then, by diastereoselective reduction, converted into a compound of the formula

(Vb)

(Vb)>

in which PG is as defined above,

or in the reverse order of the reaction sequence

[B]  initially reduced diastereoselectively to give the compound of the formula (VIb)



3 H3C CH3 CH3 in which PGis as defined above, 10 and
the hydroxyl protective group PGis then cleaved off
by customary met hods giving the. conpound of the
formula (1b) and the conmpound of the forrmula (Ib) is,
if appropriate, converted with the appropriate (i)

sol vents and/or (ii) bases or/acids into its sol vates,
salts and/or solvates of the s. 15 The conpound of
the fornula (11b) can be pygpanegd by eacting the
conpounds of the fornul ae 1 X) and (Xb) -11-
OOCH3 FSC NH2 O A (V1) (IX) (X
in a 3-conponent rdg§ D ence of a protic
acid or Lewis acig 3 gHve th Ib)
conpound of thé&,;formirg (X)) ANCH CH3 } F3C (X IZY 3
CH3 5 and then oxidizing thys corrpoundq"@ gi ve the
compound of the fornmula (I @&y, Conpounds of the
formulae (VII1), (1 X) and (Xa) and (Xb) are
commercially obtainable, known fromthe literature or

fﬁg RehitH RPRER Dby2#ea98edtHleYinkr8dREBS B8 FRShyHRWD ptdteMive group PG,

converted into a compound of the formula (Vb),

5 the compound of the formula (Vb) is then, using a fluorinating agent, reacted to give a

compound of the formula (VIIb)

CH
? (VIIb),

in which PG is as defined above,

10 and the hydroxyl protective group PG is then cleaved off by customary methods giving the

compound of the formula (Ib)

and the compound of the formula (Ib) is, if appropriate, converted with the appropriate (i)
solvents and/or (i1) bases or acids into its solvates, salts and/or solvates of the salts.

15

The compound of the formula (IIb) can be prepared by reacting the compounds of the

formulae (VII), (IX) and (Xb)
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literature (cf. also WD 99/14215 and WO 03/028727). 10
Suitable inert solvents for the individual process
steps are, for exanple, ethergj.such as diethyl

et her, diisopropyl ether, dioxane, tetrahydrofuran,

gl ycol dinmethyl ether or diethylene glycol dinethyl

et her, hydrocarbons, sth as benzene, toluene) xylene,
hexane, ¢ m neral oil fractions
hal ogenat { such as 15 dj
trichl or ORE etrachl ori de
1, 2-di chl offoet hane, | G%Qethz%ia

chl or obenzaqe. 0\ possi bl 0 usq I
the sol we¢nt SO nentioned. Ty reductions i pr Ss
steps (II) -+ (111), (IV) -> (V) and (I11l) - ?gﬁ) are
generally_ 20 carried out using reducing ?ggnts
sui tabl e @gg)redu0|ngl%étones to hydroxyl npounds.

12- These include, in particular, conplex al um ni um

.hydri des or, bor.oh i des, suc xampl e, .

e r R P om SO e i R 1 dero ot or ERF BB i one another t
Hidthe BONPENHArd rehes fdnhhmémg al um ni um hydri de,

di i sobutyl al um ni um hydri de (DI BAH), sodi um bis-(2-

met hoxyet hoxy) al um ni um di hydri de, |ithium

trial kyl borohydri des or 1i m 5 trial koxyal um ni um

hydri des, or borane conpl et such as, for exanpl e,

borane tetrahydrofuranQ borghe dpnet hyl sul phide or

borane N, N-diethylanilifle copl eq{f The asymmetric

reduction in process P > I1) is carried out

in the presence [ O 01 to 0.3 nol

equi val ents) of_=8 hR 28)?& )10

ami noi ndan- 2E81 as ghig-al/ i njuct O ljS'he reduci ng’ agent

which is preferably used|for 'this p se i s borane

N, N-di et hyl ani | i ne conpl &kl The reaction is generally
carried out in one of the ethers |isted above or in

toluene, preferably in tetrahydrofuran, in a

ahé tparcaidiziag thiao@rpandfts giveBOmxpuhl OCthefoohes allb)y

fromOC to +30C. 15 The reduci ng agent used for the
reductions (1V) - (V) and (III) -~ (V) is preferably

do'rﬁrﬁalrugﬁ §1L tﬁg]rfpfl’rﬁghowm) f(ﬁ’ora dTB&) a?g%m% ?mﬁ{y obtainable,

known from the literature or can be prepared analogously to processes known from the

literature (cf. also WO 99/14215 and WO 03/028727).

Suitable inert solvents for the individual process steps are, for example, ethers, such as
diethyl ether, diisopropyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether or
diethylene glycol dimethyl ether, hydrocarbons, such as behzene, toluene, xylene, hexane,
cyclohexane or mineral oil fractions, or halogenated hydrocarbons, such as
dichloromethane, trichloromethane, carbon tetrachlonide, 1,2-dichloroethane,
trichloroethylene or chlorobenzene. It is also possible to use mixtures of the solvents

mentioned.

The reductions in process steps (I) — (), (IV) — (V) and () — (VI) are generally

carried out using reducing agents suitable for reducing ketones to hydroxyl compounds.
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ethers listed above or in toluene, preferably in
tetrahydrofuran or toluene, in a tenperature range of
from-80C to +50C, in the casg2of |ithium alum nium
hydri de preferably from OC to +30C and in the case of
DIBAH preferably from-80C to +30C. 20 A preferred

Thede axgpideprimtpeticulze, eamaplpx fabnnlpnmés@n@tsecpsbo(rohydﬁdes* such as, for

é‘)?%l‘.)%‘i élﬂglflﬂ) W@ﬂ-ﬁ\%vé?‘i W%ngflétw%éﬁng fnyc? eh Zihe” borohydrlde lithium

Altirhir @R ORYdridel V! dl%bﬁ@fa%mllﬂﬁﬁﬁll dhﬂﬁfd@yl $HIVAH),  sodium bis-(2-
Particul ar’ preference is given t .

mehommcymlmmhyns. Hiplydride hthlnym grtoalpylboshgdrives al by  lithium
& ced.in 8 t he abovenentloned Hydroc rbons,

R AR5 DT R o DS GRBIE Sy SHF s, for exAniple, borane

r f

TR o SR ARR R FAUNRE of bltal O RO BEERARirR cofhplex.

N, N- di i sopropyl et hyl am ne, pyridine, 2,6-1utidine or

4- N, N- dlnetQYIan1nopyr|d|ne ( DNVAP) . I'n process-step

They frsyrrmzetl(w pyductipr 13 iPFgaess Figpy (Hyent ((Dsisdcargedy pug m&m gresence of

ctaﬁaﬁ)tncngrtn n@t lt(?s1 dyl ? gq%%l%tg)or entarl?taneez uclraeggqnatoﬁ(IR 25)-1-

dnfinoipd - Eloabls y:hﬁﬂflhd@cdoﬁ) Uthel rBdwbirgeh Agn© BB dhaid Epr&ferably used for this
toluene, in a tenperature range of from-40C to +40C,

AIFRSSE nbRTgng Nofrdieindani bnergmalex. STheirpagsion de genesalbysagmiad)out in one

Otf eth% %he{st P%emek)élfﬁa& Y t(ﬁg%her g%le%ggbllynmc r{%heyrﬁlécf%%ﬁ w f'ihtemperature

rtmig',eeiffﬁ;dnamme taﬁdowefaﬁbtgaﬁiﬁﬁ 0°dhe+s@action is
preferably carried out in dinethylformamde, in a

tenperature range of fron1OC to +100C, preferably

he fl uorination.in process e
TS by e gen eyt (B S 0) B RS FPRER prefecabty
|AaMedTemiHi oReddAYe bODE RENShOFeabtdde Qﬁéﬂgén@ﬂally carried out in one of the
hydrocarbons or in acetonitrile, preferably’in

- ethsrybsied apovgiashn solbenst heefrsably i tﬁ@rahy@ohzyaracm tabisu¢, phartemperature

e LB R0l 2yERe 7 Hieeeive 2L Bita ARGk Bypg preferably from
oears iregeObd 1hﬁh@casé%ftﬁﬁnﬂr;%féfa% Bl £H8E8GIC {o-aEPc80C to
+40C, preferably from-60Cto +20C.

A preferred hydroxyl protective group for process steps (II) — (IV) or (VI) — (V) is a silyl
group, such as, for example, trimethylsilyl, triethylsilyl, triisopropylsilyl or fert-

.butyldimethyl.silyl. Particular preference is given to rert-butyldimethylsilyl. The silyl group

1s generally introduced in one of the abovementioned hydrocarbons, halogenated
hydrocarbons, ethers or in dimethylformamide as solvent, in the presence of a base, such
as, for example, triethylamine, N, N-diisopropylethylamine, pyridine, 2,6-lutidine or 4-N, N-
dimethylaminopyridine (DMAP).

In process step (III) — (IV), the silylating agent used is preferably fert-butyldimethylsilyl
trifluoromethanesulphonate in combination with 2,6-lutidine as base. The reaction is
preferably carried out in dichloromethane or toluene, in a temperature range of from -40°C

to +40°C, preferably from -20°C to +30°C.
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Renoval of a silyl protective group in process step
(M) -> () is generally carried out with the aid of
aci ds, such as, for exanple, -hydrochloric acid or

“trifluoroacetic acid, or with the aid of fluorides,

such as, for exanple, hydrogen fluoride or
Ih erocgbustgp &vihoni (M), ﬁhmxjmladmgl@e(ltTlBAE)is p&ﬁérabiylteyH'bnt-yﬂdimethylsilyl
zg}vents are the above ntlonrgﬂs al cohol s, su

g eh prBPInaGen Witharg ylagyineg %ff Aho 108 FEHER 1 preferably

- BRI oneth dfhenyik 1dé5npﬁe€eﬁ{ Ahkd j‘og f£4h 0°C to +100°C,
vent

using TBAF I1n tetra ydrofuran a e reaction
prefegblydrah HR0Batar+83Cout in a terrper ature range of
from-20C to +60C, preferably fromOC to +30C. 20 The
condensati on reaction (VIII) + (IX) + (X)) -+ (XI) is

ﬁ&%ﬂ@lﬁ%{na}ﬁoﬁ: L' oﬁ Eeglu{% g‘gm] &energlkl%eggrglfeld oonu In one of the

aBoRineRabAdd Wdr(b&ﬂﬂfn@ Bﬁﬁﬂbgematd@l 1B@Rscafbohs bl @ a@Etohifrile, preferably in
m xtures of the solvents nentioned. Preference is

ghmsrorehisiomihadt. o Gpiaeuhesulphas rtoride (3455 or morphalino-
flfnh l?%ﬁlé (%S as Stﬁugﬁﬁlgt?negsfag?ntegl;bgn{ﬁ‘agtlonagsetgeaerglé)( d:amed out in a

térﬁpefrhtuwrﬁageectﬂ fEorRCEEC t9%aALPC, REfcFhbBY from -60°C to +20°C.
par a-t ol uenesul phonic acid, or inorganic acids, such

as, for exanple, hydrochlorlc acid, sulphuric aC|d or

hosphori c, aci Al so suitable ar .aci ds,
gmvgﬂqfr SR BBt aROR LR RP R A T A SRR cfied out with
¥ 8T 8RS sush B, ENeathple, HiHMPRBAE 8Lid%r #GhEbroRRtik Aeid, or with the

general the reaction s carried out in a t enper at ure

' ardaor@ﬁucn‘fde‘s r oih @S foo e*ﬂrﬁ@l@, hydvo gefnefladride cfrrtemabﬁgﬂ):(ﬁlmmlum fluoride

+ 14- The 0% i dation e drogenatlon | N proces
@?85) Skfpbleanqrt §9 vengs ERE %rq ymeniigned gthstt 2icqh SeStclypis methanol

ot Q?naﬁ@!l e enaiupd Jﬂhﬂé QG%ﬁ’t@ riﬁer{tfoﬁéd? dl“}f%br‘%i‘h%valoirs rétbrably carried out
appropriate, in alcohols, such as nethanol P

usinpafBAF inntetreletdoofutani ke solventn That @actioBuist gbleenlly carried out in a

eg@qg“ ﬁrl(e{]%xy acﬁ'.ﬁi{ﬂt Sﬁ]il %%ﬁlt% ?Frgf)g%ngtjerably 1!;‘” : r()L’é toafl:-.%(()jc’ .
2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none 5 (DDQ,
pyr|d|n|un1chlorochronate (F{ID osm um t et r oxi de,

Theogadeassiodireactide (VMar (BataHt-HaXdeRkpadnagiyedriiedout in one of the
usi ng pl ati num di oxi de or pal | adi um on- car bon.

appvemenppned gthers, in alcohols, such as methanol, ethanol, n-propanol or isopropanol,

in acetonitrile or .in mixtures of the solvents mentioned. Preference is given to using

diisopropyl ether.

Protic acids suitable for this process step are, in general, organic acids, such as, for
example, acetic acid, trifluoroacetic acid, oxalic acid or para-toluenesulphonic acid, or
inorganic acids, such as, for example, hydrochloric acid, sulphuric acid, or phosphoric acid.
Also suitable are Lewis acids, such as, for example, aluminium chloride or zinc chloride.

Preference is given to trifluoroacetic acid.

In general, the reaction is carried out in a temperature range of from 0°C to +120°C,

preferably from +20°C to +80°C.
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15

given to an oxidation using DDQ in dichloronethane as
sol vent. The oxidation is generally carried out in a
tenperature range of from -5QG4to +100C, preferably
fromOC to +40C. 1o The individual process steps can
be carried out at atnospheric, elevated or reduced

Preeesdaten((erydeogenmian) fir processStdpo(3d) ba(ll) islgengeliecatied out in one
at nospher.ic

TR e%z%s;bngsk&afsqﬁgf e oSBT i, s
B INE R, 620D USSR AR UG Sr cxampi

AtricCldidH dénEBl(I\H ﬁilri&ﬁh-hlﬁn Oni@ateH 2, DAhBIB-526- Eﬁh?\lﬁiozl 4- benzoqumone
1R.2S) - 1- am nQ- N CH3 indan-2-ol F C N CH3 3
3 rmqﬁl@lrm@lweghrsmam&%wtnwn trRpNSOTnanganpsasdioxide or a

é‘ﬂ%&ct gﬁﬂgfbgﬁﬁﬁﬁn uJ?thEﬁuﬁ%% Ji\iloga@ ordpi%a%-on-carbon. Preference is

given to an oxidation using DDQ in dichloromethane as solvent. The oxidation is generally

carried out in a temperature range of from -50°C to +100°C, preferably from 0°C to +40°C.

The individual process steps can be carried out at atmospheric, elevated or reduced
pressure (for example from 0.5 to 5 bar). In general, the process steps are carried out at

atmospheric pressure.

The preparation of the compound according to the invention can be illustrated by the

synthesis scheme below:



DAST TBAF F 3C N CHs F3CNCH3 / CH3 CH3 - 16-
Scheme 0000 / TFAI | ACH3 + + FCNH3 0HO 3 H
C2FCINCH CH3 3 CH3 3 H3GsH CH3 CH3 0 0 O OH
DDQ BH3 X PhNEt2 / CH (1R 2S) l-amino |l / | CH3 F CN
3 indan-2-ol F CN3 H3C CH3 3 H3C CH3 CH3 CH3 0 0
Khispt Bu OH OSi Me2t Bu TBDMSOTf Li AlH4 2,6 lutidine
FSCHC\ NCH3 F3C1 / NCH 3 CH3 H3C CH3 CH3 CH3 F
O SiMe2tBu F OH DAST = TBAF

BH, x PhNE,
—_—_—
(1R,2S)-1-amino-
CH, indan-2-ol

TBDMSOTf

2,6-lutidine
F,C
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IN /. \ FCN- CHFCNCH3HICCH3 3 HCH3 CH3
CH3 [abbreviations: tBu = tert-butyl; DAST =

di met hyl am nosul phur trifl uorijge; DDQ = 2,3- 5

di chl or o- 5, 6-di cyano- 1, 4- benzoqui none; Et = ethyl; M
= methyl; Ph = phenyl; TBAF = tetrabutyl ammoni um
$dheoei de; TBDMSOTf = tert-butyl di net hyl silyl
trifluoronmethanesul phonate; TFA = trifluoroacetic
acid]. The conpound according to the invention ha
unf opeseeabl e_u ol ogical 10 acitivjty
uitable for use g a

ne al ly, asgf've, cor thEFAt,[ea
A axh,s of dlse 2 T and ani .
onpound accefdFmg (o the+c entlén opeps wg a f CH,
treatment alternative and- réﬁpesents an adviicd of CH,

pharmacy. In conparison to the known and previ o%shy

enpl oyed preparations, t he conpound according to the
i nvention sho i nproved spectrum of action.
is preferabl | ngui shed by great specificity
tol erabilityyjand fe[ P

rffRuiced LSLAF varti cBerPNRe t he ca

area a i ar ea. advant age

co 3hﬂM@ﬁ&|gW [ CH,
activity ﬁﬁ3 Uman sma. A further advaﬁ 3

t he conmpound @gcording to the invention is a reﬂyced

- potential for interactions with netabolizing enzynes,

ochrone P450 enzynes and

omes,@-’ a0 3A4 enzyne. In
accérdlng to the inventi

in particular the gy

aBpvaPited t edey gposit itéelf in f \E

I5The™conf i mul a {(t)™acco :
FﬁV@HWFpg Ras \ Taci) ogi cal_ _phQpertig CH,
can be 'dsSed fiec—tthe preve Jon and te®at ment—g CH

di sorders. The cegapound accordlng to the invepgtion is

in particular a highly effective inhibitor of the
chol est er ol

o-SiMe;tBu

T

DAST

[abbreviations: tBu = fert-butyl; DAST = dimethylaminosulphur trifluoride; DDQ = 2,3-
dichloro-5,6-dicyano-1,4-benzoquinone; Et = ethyl; Me = methyl; Ph = phenyl; TBAF =
tetrabutylammonium fluoride; TBDMSOTf = tert-butyldimethylsilyl

trifluoromethanesulphonate; TFA = trifluoroacetic acid].

The compound according to the invention has an unforeseeable useful pharmacological -
acitivity spectrum. Accordingly, it is suitable for use as a medicinally active compound for

the treatment and/or prophylaxis of diseases in humans and animals.
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ester transfer protein (CETP) and stinul ates reverse
chol esterol transport. It elevates the HDL
chol esterol concentration in_tthe bl ood. The conpound
according to the invention is 20 particularly suitable
for the treatnent and for primary or secondary
Theevmmpduod astordorgotvarhy inhewion afieseapes fiirtrer drcamping alternative and
ocardi al , i nfargct.i on. addi ti on, conpoynd .
(O oGS PP b RoTCRIT 0B (o PO i dreviously employed
préRR4BRe! th%%rrﬁfo%ﬂ@ 'M:éd?&‘lng}cto aht efVeRBGL SARR Sn improved spectrum of
restenosis, strokes and zhel ner’ s di sease.
dvborover, t he compound according to the invention can
al so be used for the treatnment and prevention of
hypol i popr ot ei naem as, dysli pi daem as,
Y
IE)%%?%%E&?% }Sﬁfsg? aem@é%reg diﬁg{)lksilkn&/ %gg]t(ﬁ%'ablhty and fewer side-effects,
andnisoeatdided toditisy in pardepanedeid caadidvascular area and in the liver area.
non-i nsul i n-dependent di abetes, diabetic sequel ae such
as, for exanpre reti nopat hy, nephropathy and
\ d
AFHEPRMDS 85 SREBLECARE 14 BCAPERR s b0ty in human

;il:tsma:oﬁmfmtnm} Alvewagy of tlteOcdrh@UnﬂVa&ﬁbﬂdmg @athebi@vention is a reduced
determ ned wusing the CETP.inhibition tests described
A9EnEH erllsteraFﬁenﬁa P anetabelizang prayHeS, mhléﬁiwléf the sytaghrpme P450

#lgfm?i gncf J‘e@ﬁll QHP% th%ﬁl%oﬁ?ﬂd“QAh Frg cf] tti(J)no r{he compound

or prevention O ers

apedrtingub &ie 1hh@1t1@h$1@§ 8l eddaicediefideno &Odposiv ﬁselﬁnmey tissues.
present invention furthernore provides the use of the

conpound according to the invention for preparing a

RPRERED o e KRR A7 APl e BRI ) pharmacotogica

padspﬁ‘@es M&aprlﬂﬁlﬁeﬂ fbmmerﬁre\mnubm ahd eeamieat pf deldieﬁ; dhe compound
nmet hod for the treatnment and/or prevention,
2g¢gdingepsihe iipveppR it i ARrtieWar a.@&lm@ff@ctﬁ@nmhma of the cholesterl

e@tgp\(x%asf&sbﬁgen?ﬂcgﬁ"f’g ciyt%nf'ilm%:g %ve‘?! E}Q este?&r@a?xlé 9rt. It elevates the

accor esent 1 nven

HIDILtchereEIBfoﬂ,‘ chricviralesn hede (b&mdntfﬁe @&lﬁpbmrﬁﬂ foidiey to the invention is
ompound _according to the invention and one or nore
pfamcmiraéhy sateblo dorctharfsaimest ardofor pREIArY etcaetvary nsveniwhmf coronary

h%%ﬁ,\él?s%a% og‘h nggﬁq or;:}/ll cardlaﬁgltfar\c/t?onccfn 8&{[}%?, it Icg)r%gi)ﬁendf accordmg to

the invention can be used for the treatment and prevention of arteriosclerosis, restenosis,
strokes and Alzheimer’s disease. Moreover, the compound according to the invention can
also be used for the treatment and prevention of hypolipoproteinaemias, dyslipidaemias,
hypertriglyceridaemias, hyperlipidaemias, hypercholesterolaemias, adiposity, obesity,
pancreatitis, insulin-dependent and non-insulin-dependent diabetes, diabetic sequelae such
as, for example, retinopathy, nephropathy and neuropathy, of combined hyperlipidaemias

and of the metabolic syndrome.

The pharmacological action of the compound according to the invention can be determined

using the CETP inhibition tests described below.
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exanpl e and by way of preference: antidiabetics, 20

subst ances having antithronbotic action, hypot ensi ve
substances, |ipid netabolismgodifying substances,

25 anti-inflammtory substances, substances which
stabilize arteriosclerotic plaque. 30 The conpound of
Theepfesertruheentibh fasbendiragrevoddshiaei use exft thervoomound according to the

grefera be conbi ne with one %r

TR oL P NG P, MV HEORAT e obT 6 in pagficujagythe disorders
RdQ7hid ab&Rapter 12, 19- agents having antithronbotic
action, by way of exanple and by way of preference

from the group of the platel et aggregation |nh|b|tors

or the anticoagul ants, 5 hygoten5|ve agent s,

Tore %s@a%llévealﬁen® Defost PRYades: bR 19 d tcﬁ@p@W(}ﬂJ acc&rdmc’ to the
s

e3P, 2000 ki AOLENTLR AldordpLAINON S Sisorsrs, i

pantidulddrttios isordéds mEntibagdsatdlvesol ubl e guanyl ate cycl ase,

cGW enhancers and diuretics, and/or 10 active

conpounds mhich nodi fy Iipid nmet abol i sm by may'of

| ﬁ%@%yr %R% rece g{r;}rl%rﬁ ﬁg‘gﬁ 556@?% éﬁog hfg}' Ee}g;e téc?dlhﬁgﬁ Blor prevention

IIESE in Ipﬁ]hicblat tHesdiscrdes nasmtibhdad £Bhe NeHECAPS  ective amount of the
i nhi bitors, squal ene synthase inhibitors, squal ene
cOpPRNER AT OTdRg Il theiyeafiomxi dosqual ene cycl ase

i nhi bitors, the ACAT inhibitors, MIP inhibitors, PPAR

agoni st s, fibrates | i pase inhibitors chol esterol 15

’ﬁi@spfd@éﬂtofhvbﬂﬁbrblﬂlﬂlﬁéimoi% |pﬁ30\a@dsdnfeﬁﬁb§1@ﬁﬂ§t ¢dMiprising the compound
inhibitors, polyneric bile acid adsorbers and the
AcPPEmEdOen® (Ejen P 456 ens 1og moratfidhertastive sompeunds, foa the treatment

alﬂﬁ/%? I?'evgr?tgo Ao 1% H(J:r gActR)é n%ogrfldses)l(n é‘ﬁ' ?ore}:rc])rdnm atlonél are, by way of

example and by way of preference:

e antidiabetics,

e substances having antithrombotic action,

e hypotensive substances,

e lipid metabolism-modifying substances,

¢ anti-inflammatory substances,

e substances which stabilize arteriosclerotic plaque.

The compound of the formula (I) according to the invention can preferably be combined |

with one or more

e antidiabetics mentioned in the Roten Liste [red list] 2002/11, chapter 12,
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preference, insulin and insulin derivatives, and al so
orally effective conpounds with 20 hypogl ycaem c
action. Here, insulin and insgdin derivatives include
both insulins of animal, human or bi otechnol ogi cal
origin and m xtures thereof 25 The orally effective
conpounds with hypogl ycaem c action include, by way of
og r&gg{%ﬁay%ggpgﬁg$gqt%{ﬂc f S?@: \?/g)g«gf q;%g{p?ehgnréygyu\;g}? gf preference from
oxadi [ jechi Lazal. i di-nedi , jdase
id@? It #g?ﬁ S%EES%QE%%QBS%P@?%?Bgféﬁﬁg&%%gﬁ#gts,
insulin sensitizers, inhibitors of |iver enzynes
involved in the stimulation of gluconeogenesis and/or

*q | APetFaRIGE R8s, oAy eftesrmpisfang|bycersecfinsetfareacafrgm the group of the

po .U nnel. nerns, .such .as, exanpl e,

R Ral Dl He AR oA PR G gtrh oSBT petp vlockers
prsoeplicitesendre dhiiBitdrs OtintulRots B €lubRBuakh ) fte COTRRUEGMI enhancers
the formula (1) is admnistered in conbination with

i nangidivreticp@nd/pn a preferred enbodi ment of the
i nvention, the conmpound of the forrmula (1) is
adm ni stered in conbination with a sul phonylurea, such

«aSactifY cWRBoRdsHABP hfd dd) diphy méebolisth, l%‘eeiffﬁ l0¢’%&mple and by way of

tol butam de, glibenclamde, glinmepiride, glipizide or
gl prefeseniceldrond they geoupr &ff thertbygroahixodptoragomsts;t the cholesterol synthase

i nvention, the c d of .the formqula (1) js e
diieRorsutf 47 SRE A Mehtdien T iogucitialshe supthass, inhibiors,
bYsqRnOf ef% AR EinfilbskoRY MeY¥xRbsquileRt CERISR: inhibitors, the ACAT
nmetformn.” 10 In a preferred enbodi nent” of the

i nabibitorsn, MTReinbdnioou NP AR agomistor firates( lipades inhibitors, cholesterol

adni ni stered in conbinatiqon with a peglitinide . .
dSAREPY TR ‘533;—?3%3 TR OBFORNBHPE S aPRymBYC Rélf a61d adsorbers
pQ%h&ﬁ@ﬂﬁﬁxo@ﬁﬁﬂghh@bg@mpr nateglinide. In a preferred

enbodi ment” of the invention, the conpound of the
formula (1) is 15 admnistered.in conbination with a

PPARgamma agonist, for exanple fromthe class o th
AN Fareh bﬁelgl,de_gs | % MY G Y oY PSP ATy Wy of
pY@¥reRde, RR&AR SRF Snsulh O#rivh@%QN@nd also orally effective compounds with

hypoglycaemic action.

Here, insulin and insulin derivatives include both insulins of animal, human or

biotechnological origin and mixtures thereof.

The orally effective compounds with hypoglycaemic action include, by way of example
and by way of preference, sulphonylureas, biguanidines, meglitinide derivativés,
oxadiazolidinones, thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GLP-1
agonists, insulin sensitizers, inhibitors of liver enzymes involved in the stimulation of
gluconeogenesis and/or glycogenolysis, modulators of glucose uptake and potassium

channel openers, such as, for example, those disclosed in WO 97/26265 and WO 99/03861.

In a preferred embodiment of the invention, the compound of the formula (I) is

administered in combination with insulin.
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or rosiglitazone. In a preferred enbodi nent of the

i nvention, the conmpound of the fornula (1) is 20

adm ni stered i n conbi nati on wjpyh a m xed

PPARal pha/ gamma agoni st, such as, by way of exanple

and by way of preference, d-262570 (farglitazar), GW

#¥331, GW 409544, AVE 8042 AVE 8134, AVE 0847,

VK- 076 KRP- 9%%1@ 242. Agents with

B¢ i RIRiEERE of RO %r‘i’fatrhé Py epion, fhe r comepsund sofndhgnifergoula (1) is

ARREhiSlAR! Y cohBIRABA Yth fgﬁbﬂ}fo‘ﬂyfu}éﬁes ad poyp% ysg Qleexan}ple and by way

pl at el et aggregation I n éuc

o paafpdercen rudbioymideaylitlehcmedes gEmepiridasgiipidide or gliclazide.
cl opi dogrel, ticlopidine or dipyridanole, or of the
anticoagulants In a preferred enbodi nent of the

Thny Iefe%d Godif lﬂ)@dt Qfm'i/grﬁ for lc%rr(rpgg)lmh Sof, fonnula D 1s

admnlstere In co |na|onW| n|nh|
adtihist@ased ibycomdynatibn @Wﬁimbgu@ﬂﬁde b;)dch m@)byﬁﬁaypdf%cxﬁfrl@[écﬁ)d by way of
xi mel agatran, nelagatran, bivalirudin or clexane. -21
Dreferenes, 81PN enbodi nent of the i nvent | on, the
compound of the formula (1) is adm ni stered in
conmbination with a GPlIb/Il1la antagoni st, such as, by

ey méfetrs@nghbodiment bY thayinOéntheftBE eddethouhd I &xf 'tlﬁarﬂor%ula (D is
abciximab. 5 In a preferred embodi nent of the

alpyripteredn combingBembBiia meglitiéderdsrivaive, guch dssby way of example and
b?/@{r;g ?,Ee%l%ﬂcé Eep%gﬂ;(ﬁgg al nan%%m Jh a factor Xa

exanpl e and by way of
pr efer ence, DX 9065a, DPC 906, JTV 803 or BAY 59-79309.

In a preferred enbodi nent of the invention, the
gﬁqge@f embpdimgptngf athg I 1}1v¢1§10n1 oheadwnmogmé raddthen formula (I) is

?‘%R% R oo duBR DR B e¥Arbelt BRaRioh? Enbbiiame the clas of

tled thﬁdlehdilﬂb’(ﬂﬁﬁesp BuchtREbE AP 0L BLhnitfle bAEbLY Ralf el §re(félr):nde3 pioglitazone
adm nistered in conbination with a vitam n

0&ﬁ$&§6ﬁ@§? such as, by way of exanple and 15 by way
of preference, courmri n. Hypotensive agents are to be
under st ood as neani ng, by way of exanple and by way of

In a preferred embodiment of the invention; the compound of the formula (I) is
administered in combination with a mixed PPARalpha/gamma agonist, such as, by way of
example and by way of preference, GI-262570 (farglitazar), GW 2331, GW 409544, AVE
8042, AVE 8134, AVE 0847, MK-0767 (KRP-297) or AZ-242. '

Agents with antithrombotic action are to be understood as meaning, preferably, compounds
from the group of the platelet aggregation inhibitors, such as, by way of example and by
way of preference, aspirin, clopidogrel, ticlopidine or dipyridamole, or of the

anticoagulants.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with a thrombin inhibitor, such as, by way of example and by

way of preference, ximelagatran, melagatran, bivalirudin or clexane.
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preference, conpounds fromthe group of the cal cium

ant agoni sts, such as, by way of exanple and by way of

pref erence, the conmpounds nifedi pi ne, anl odi pi ne,

ni trendi pi ne, 20 ni sol di pi ne, verapam | or diltiazem

of the angiotensin Al antagonists, ACE inhibitors,

Ibet prifevedk esmsbadinienthef dheirisvéntion, |the coppefied rce”dthe formula (I) is

nba nt of the inv he conpound, of
SABRIFAA (P FOmRIa e PGt oF Ll T SR BT R A Hesaff example and
WA BESEreRle, lilivah BPablxikfeeptors. 25 In a preferred
enbodi ment of "the invention, the conpound of the
formula (1) is admini stered in conbi nation with

reser noxi di | azoxi de, hydr al azj ne, .
Iy R P TR B ARdienioh dhe RO (inthes formula. () s
aﬁ#‘frﬁst@x%d iR ¥oBalbn GXATRhGARY ilBMbIGY su Hfas,prfdﬁ\t'%r §#¥%&Gmple and by

glycerol nitrate or sodiumnitroprussi 30 I a
wayelf erafednenDod?ttdn; DBE d0hel Twhgehot BAY 3Re93®onpound of
the formula (1) is admnistered in conbination with
an angi otensin Al antagonist, such as, by way of -22-

0 f : val sar

BB BTy O TRETRUBHES, OS8R W 38" s 0 i
adinirestadet] ain, cdralsiostont aﬁ]thohep&ﬁpr ors arlbarmoletular-weighe (LW) heparin
errbodl ment of the invention, the conmpound of the
deByYayPa (1) is 5 adnini stered in conbination with an
ACE inhibitor, such as, by way of exanple and by way

of preference, enalapril, captopril, rampril,
Ialed qpeﬂehedfmﬁdalﬂpéﬂtl of ghié Nepention, pies icotdpptnd ofothe formula (I) is
trandol april. In . a preferred enbodi nent of the

aﬁw&ﬁ?reé AD C?rﬁéméts%whdl BRRK PpgATS: SUFY 25.dY way of example and
bgq&gy%lfﬁ;&grgg?é Porfif nation with a beta bl ocker, such

exanpl é and by way of preference,
propranol oI or atenolol. In a preferred errbodi rrent of

the invention, the conpound of the farnul a
HyRA{eRsI¥e ageus i ted%m@fﬁtm 3 PRAANG; Y way ef( ewame aad by way of

ppe)fer\é@é/e, %Bm%éml FoA"le t@fofﬁ@%f e calcium antagonists, such as, by way of

example and by way of preference, the compounds nifedipine, amlodipine, nitrendipine,
nisoldipine, verapamil or diltiazem, of the angiotensin AIl antagonists, ACE inhibitors,

beta blockers and the diuretics.

In a preferred embodiment of the invention, the compound of the formula (I) is

administered in combination with an antagonist of the alpha 1 receptors.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with reserpine, minoxidil, diazoxide, dihydralazine,
hydralazine and nitrous oxide-releasing substances, such as, by way of example and by way

of preference, glycerol nitrate or sodium nitroprusside.

In a preferred embodiment of the invention, the compound of the formula (I) is

administered in combination with an angiotensin AIl antagonist, such as, by way of
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15 preference, furosem de. Lipid nmetabolism nodifying

agents are to be understood as neani ng, by way of

exanpl e and by way of preference, conpounds fromthe

group of the thyroid receptor agonists, the

chol esterol synthesis inhibitors, such as HMG CoA

qxeopla cand ibyhiwaiyt of sprsferenpaal lesretaB0 wsatthigs icgndesartan, telmisartan,

i.tor t he ACAT inhibit MIP i nhi bitors, PPAR
SRS bt S e estsp B SHRBFBR 1 on
inhibitors, bile acid reabsorption inhibitors, |ipase
inhibitors, polyneric bile acid adsorbers and the
Ini popretdaredn tmpodimeag @ii tiesinventia, pﬂtnefmmxﬁndrrbbdhmefntmula (D is
of .the %fvention t he. conp the formula (1)

HEniniiere O crhindtipncBith an aﬁf%ﬁ e auqhh% awdvarYe%feﬁaaample and by
% e?f é‘r‘gﬁe(rzi&ég herﬁ )?Ir’lgiclaﬁ@}ﬁnp rarﬁgﬁlrm(!le?l 61?;, 19}5%13(\?ﬁu91%%1j ,permdopnl

CEINAJ4pr5l. or aX|t|rone (CGS 26214). In a preferred
enbodi nent of the invention, the conpound of the

formula (I) is 30 admnistered in conbination with a
q y i fi.t C S y

SRR B S B B B oo b ot @

alinthniste2S} inl conbirpitioh evittesl betatbdetiker Bticlois, n)iye;vaymifeerxtam@re and by way
t he conpound of the fornmula (1) is admnistered in

L BREETFALS BRI R 2%8RAPLi nhi bi t or, such as, by way of
exanpl e and by way of preference, avasim be,

eflucimbe or CS-505. 5 In a preferred enbodi nent of

Ihhe prefeereti embodiimentc offpihenhveritidnhethé adompoand | of itlfe formula (I) is
adm ni stered in conbinatign with a chol estero

adpupisistadon GoMipAtion Witk g iurgtic, sgh waybyoway ek skpmple sind by way of

rence, ezetimbe, tiqueside or

ﬂ?é(fei’g%e %r Qén%]dg a preferred enbodi nent of the

|nvent|on t he conpound of the formula (1) is 10
adninistered in conmbination with a bile acid

gidyagiabelisshmonHyBe agents atfcte Resindsitansyasoneanisg byl veay of example

g%é/t‘% )y%ypég%ié%g %&%&S 1@% tﬁé g%‘ilp lo’%%}Pe '[Zl?‘logd re%g%tg'rs agonists, the

cholesw@ioresynthefis t Ribitowse nfutlpras HMG YD qumd:t@fe inRB®itors or squalene

fornul a
synthesis 1n}(11b2tors the ACAT inhibitors, MTP inhibitors, PPAR agonists, fibrates,

cholesterol absorption inhibitors, bile acid reabsorption inhibitors, lipase inhibitors,

polymeric bile acid adsorbers and the lipoprotein(a) antagonists.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with a thyroid receptor agonist, such as, by way of example
and by way of preference, D-thyroxine, 3,5,3’-triiodothyronine (T3), CGS 23425 or
axitirome (CGS 26214).

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with a squalene synthesis inhibitor, such as, by way of

example and by way of preference, BMS-188494 or TAK 475.
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15 adm nistered in conbination with an MIP i nhi bitor,

such as, by way of exanple and by way of preference,

i mplitapi de, BM5-201038 or R-303757. In a preferred

enbodi nent of the invention, the. conpound of the

formula (1) is admnistered in conbination with a
IpPARerefsivad agrobedments @f hthasi,nv“:m‘roneﬂhﬁpdompmxhé 6f heatf@snula (I) is

0 .f.enof.i.br at Iof i.brate, ciprofibrate
FRiti SRR SO BinepS il & C A TRk b1l 25 4B1 bl ple and by
dﬁ@)/ f%ﬁef@ieﬁé@%@ﬂﬁﬁrbe%&ﬁﬁi%e oG/, LY-518674 or

-2 I'n a preferred enbodi nent of the invention,
the conpound of the fornula (I) is admnlsteredln

combi n gn PAwgel ta agoni ﬁ such as,

aeezs%re %%@Wentzef § Byenoss dherrompognd 5@1@@6 forrrﬂlla @ is
aﬁnﬁ’&%%ﬁﬁ%o?ﬂ@x?ﬂ‘oﬂ%fth Af cHolBtekd) 3%3611;)85'1’1 inl6itd© g@c%u&d by way of
of the formula m ni ster in conbrnati
ewhmpleantiby echyRPARAtpha, gamninba ganesds o@dﬁ:ﬁhq&é&ldeby way
of ‘exanple and by way of preference, G-262570
(farglitazar), GW 2331, GW 409544, AVE 30 8042, AVE

1 0 0 ) a :
R e B Qoo B fnt VCAR) oRE (SRR 3 S e @
atihvénifteretfLihaofriblination weidiartikt ﬁﬁ@dedb@or@ﬁﬁibluﬂﬂbllt&n stt’UhtiS dy way of
m xed PPARal phal ganma/ del ta agoni st, such as,

csRmBletR BY akey BY Prefgrease. praskerbnA&D {EYE,536. 43é IS¢ 535 S-8921,
2@ﬁﬁf9qrorr?r_uﬂvqg‘??dl Imant of the invention, the conpound of

the for adninistered in combination with a
I|pase inhibitor fromthe group of the endotheli al
| i pase. inhibitors, the pancreatic |ipase inhibitors,

Ip e R5afemred cembadinaenti phithe tByentionhdha csaommend sfndiet fqrenﬂa @ is
an@rﬁsﬁ@reh QH cg*‘n‘ﬁﬁ'{aﬁog fher ) g@ﬁa rﬂ%l?bdl I pa FI b'a%: V2 example and by

articu
Wany\oélptdfm'encet hﬁplﬂW@tBMS{ﬂOlDr&oxfmnnBl’Vﬂ. ( 1) is
adm ni stered in conbination with an inhibitor of
pancreati c lipase, preferably fromthe «class of the

hll'ao ’ rr[%% s OPXh%/\ﬂXvé?lfnogxwlcgn%pgﬁAd e g)n&ula @ 1s

preferre I ment e I nventio € camnpoun

athlnmliteuedmm aoriBination with adRIPARAIphLaghidt sueR B foRkkMple, the fibrates
with a Iyrrerl c bile acid adsorber, such as, by way
fegyofibrate, clo brate, bezafibrate, ciprofibrate or gemﬁbr0211 or such as, by way of

example and by way of preference, GW 9578, GW 7647, LY-518674 or NS-220.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with a PPARdelta agonist, such as, by way of example and by

way of preference, GW 501516.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with a mixed PPARalpha/gamma agonist, such as, by way of
example and by way of preferenée, GI-262570 (farglitazar), GW 2331, GW 409544, AVE -
8042, AVE 8134, AVE 0847, MK-0767 (KRP-297) or AZ-242.
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exanpl e and by way of preference, chol estyram ne,
col estipol, colesolvam CholestaGel or colestimde.
In a preferred enbodi nent of -the invention, the
conmpound of the formula (1) is 20 administered in
conmbination with a |ipoprotein(a) antagoni st, such as,
]byammyﬁmkdemahwhewnamﬁ thy mayntofn, phef emgroed gfrialfemeula (I) is
cium (Cl -1 or njcotini In a eferre
Shiiethe s Krnn% o e B ot such as, by
W8 Sitk@mble ankiy vAETY g)ré&%ﬁ&dmc%@ﬁb' nation wth an
ant agoni st of ghe niacin reéeptor, such as, by way of
25 exanpl e and by way of preference, niaspan, aC|p|an
or nrc ritrol CL‘n a preferred enbo tgﬁment of th
Irlneer’ﬁe d" eRROYBIFR0 9h dthe f 10 PR iam ¢ |<a>nencyunrisof the formula () is
%ﬂe%dqrr%g?l'bﬂlaﬁgmltﬂaatl dp%ge M‘ﬂﬁlﬂo@@r %M gacﬂftthe &fd%thehal lipase
, by way of exanple and by wa pre erence
1phibhoGplthe AGhcrdddic 71ipase BahibHdrs, 31@3 |gﬁstﬁc pipabentildslitors, the hormone-
enmbadi ment  of the invention, t he compound of the
SeBYIHYA lpase jntikitorsentha henade d@asennbigHBiSnat i on with an
LDL receptor inducer, such as, by way of exanple,
lifibrol. -25- In a preferred enbodi nent of the
Thnvenidubly gréferred spboditheaf oft the ifventiad, #hd dompoiind of the formula (I) is
adm ni stered in conbination with an HVG CoA reduct ase
Jdrnnisteredy inf poaphingfionc Wik angmhibiter of tpap¢raafic pask. prsfergly from the
e, lovastatin,
&@%Sggfqﬁgﬂﬂh§pravaéy ?Q%OP%PB§%é?%$Q§ atorvastatin
rosuvastatin, cerivastatin or pitavastatin. 5 The
pr esent invention alsodgrOV|des combi nati ons of the

I oppRyafsarcdf embrdimgntygf ahe | mveption, tb@b@rrm@@@ obhithen formula (1) is

AFANSENG ARG 638 BB HiD OB GBI iy way of

ance or exa e1n I tOfS 0]

gxefipizt ﬂ;ﬂﬂ)yt\t'@rksﬁp’rb@td_n%] cblekivaniad) co[e@dptﬂ,t @f&olvam, CholestaGel or
translation. Inhibition of HM& CoA reductase gene

celgstimids; on nay be effected, 10 for exanple, by

inhibiting S1 P (Site-1) protease, or by |owering the

SREBP (sterol receptor

In a preferred embodiment of the invention, the compound of the formula (I) is

administered in combination with a lipoprotein(a) antagonist, such as, by way of example

and by way of preference, gemcabene calcium (CI-1027) or nicotinic acid.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with an antagonist of the niacin receptor, such as, by way of

example and by way of preference, niaspan, acipimox or niceritrol.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered m combination with an antioxidant, such as, by way of example and by way

of preference, probucol, AGI 1067 or Bo 653.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with an LDL receptor inducer, such as, by way of example,

lifibrol.
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bi ndi ng protein) concentration. The present invention

al so provi des conbi nati ons of the conmpound of the

formula (1) with substances.-which may have
anti-inflammatory action and/or stabilize

arteriosclerotic 15 plaque. Such substances may, for

[ex anpreerred e embodimentc ofpibe nuhsertramm theecopipsiad oéf thee formula (1) is

AlglﬁDii%qut g?ﬁogr@)gr}ﬁ%gpawﬁg%g Eﬂl\ié c%, %@gtaggfn%g@ﬁ%ogl the class of the
hdiinS, ERACRL O WA} BORRIAPIE Ml DR @&%&: t Bvastiif
Ezc¥ﬂve conpgﬁndgionbln %lons_accg%(ﬁﬁ; ﬁ vas ’ $nwaHMHL
pramestatin offuvastaen, et adtatin? o sphastaviac odrogstamh oppntq:vesrthtiixes
and can be used for the prophylaxis and treatnent of
disorders The active conpound conbi nati ons accordi ng

eﬁr@s%n{ ﬁ‘l‘(!@lﬂ noeﬁs@}%r%vﬂ@é‘ &&ﬁlyiln%clr% of Yid %ltﬁ]l]ﬁ)uﬁl@ of tﬁehl.%rmula (I) with

tnent an he primary or secondary preventlon
sobsta:[mes)wdngln helact tltd g@@sexprdssion EXEANU-Coaf rediciasr $uah substances

infarction. Additignally, they can be used for, the
TR3Ye JORESFAMAIFel b5 BRitPEh Of -Caf exdpiasq arpsrigtion or HMG-CoA

rE@.g:Ea%Q stclhﬁathﬁ mﬁﬁiuﬂﬁ‘ df ﬁMG%Jg@ ‘ﬁ‘ﬁ%é gé%eexpl‘ggm?n maé/abe effected,

tron act’i ve conpoun I'nafrons nen
fonexaalpiq byeniabiping\se & (S10¢-1} fretdas«s at bR twering th)SREBP{(itexd] receptor
of _hypol i popr ot ei naem as, dysli pi daem as,
biRdiag ProtEn\OBFsHBEAR-as, hyper | i pi daeni as,
hyper chol est er ol aem as, adi posity, obesity,
pancreatitis, insulin- dependent and
TherpréseaLiny entib@pdsadaovidds edisbiastiondiodlitet doenppagder ., formula (I) with
such as, for exanple, 30 ret|nopath nephr opat hy and
sHesi#nRssRtMich gnay. cmtﬁ: B 1AL ararRtosY c?é%masanm gabiliFg arteriosclerotic

nﬁ[—%gbgh g SUQ%%E% Ff&tngl’thEEr Be atcns gg&bgfnd%ﬁ?gg? é:lass of the

|na | Ohs ‘Accord rnventron-are

NSKITIs; anet kAR ATy petag@niss onthelvhambkihairédep®r amtagorigts, such as, by way
pector| i schaemi as and inflanmatory disorders. -26-

of KEATPP lesint recerienaniegensty AREERok @t3o8isdes nedi canent s
conprising the conpound according to the invention,

usually together with one or nore inert non-toxic
Thigar steeulcbepblnd StérhGiBhtbrauXxickordingesSto afhe tifintiodS@ave useful
for the purposes nentioned above. 5 The conpound

rhampacalogiral properéics andeganibsisedafer &@tprgw@m &l treptragrd o disorders.

| ocally. For this

The active compound combinations according to the invention are particularly suitable for
the treatment and for the primary or secondary prevention of coronary heart disease, for
example of miocardial infarction. Additionally, they can be used for the treatment and
prevention of arteriosclerosis, restenosis, stroke and Alzheimer’s disease. In addition, the
active compound combinations mentioned can also be employed for the treatment and
prevention of  hypolipoproteinaemias,  dyslipidaemias,  hypertriglyceridaemias,
hyperlipidaemias, hypercholesterolaemias, adiposity, obesity, pancreatitis, insulin-
dependent and non-insulin-dependent diabetes, diabetic sequelae, such :as, for example,
retinopathy, nephropathy and neuropathy, of combined hyperlipidemias and of the
metabolic syndrome. Furthermore, the active compound combinations according to the
invention are suitable for treating hypertension, heart failure, angina pectoris, ischaemias

and inflammatory disorders.
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purpose, it can be adm nistered in the suitable
manner, such as, for exanple, orally, parenterally,
pul nronarily, nasally, sublinggally, l|ingually,
buccal ly, rectally, dermally, transdermally,
conjunctivally, otically or as an inplant or stent. 10
For these adm nistration routes, the conpound
ccording.to the invention can be .administered.in
| P IRRATS (PRTBATS Greaces ST RBTENS ofTpRTiRing the compound
a%gd'{:ﬁﬂlgstté afteOnAhBoRd 'Hsﬁ‘éllé't rt@%étl‘?éé AT Snehiof npr kincan non-toxic
according to the prior 15 art, deliver the conpoun
pheruacdutiglly suitdbde auxiiearies camdrtbgr tdeyfonthd parposes madioheédbove.
formand which conprise the conpound according to the
invention in crystalline and/or anorphisized and/or
IS f - suchaas e I .
T aRRe PERire oy olon R Ryt bR Bpdor locally:. For ehis
pargse,dideani bd admirdstered Ciaathe ngstable wadier,NgEhWi, @br example, orally,
di ssolve in a delayed manner or are insol uble and
PRFANESER b iYIBPnatHE Pejalis subimeually, dergyailndbussalby diepglipo dermally,
i it ] t | G ' di si ntegrate
elsd el AR AR} B MRSk
films/lyophilizates, capsules (for exanple hard or
soft gelatin capsules), sugar-coated tablets, _
FQF aihiGice ddmiustradion | rqydsee dhe | commenad orsordings je nde oinyention can be
: O ' ral adm nistration can
%ﬁﬁ@%@%@é@5%§@hﬁ%%ﬁ9§3%ﬁ§§§§égof an absorption step
(for 25 exanple intravenously, intraarterially,
intracardially, intraspinally or intralunbally) or

Switee forral adaipistratiim ap 2dmyvyiption forpisorhielk e eccording to the prior
My u 1 a S .1 Nt racut aneous] y..

oh b i tng SR RIS S ke bRl M ndtified o ana
wadel niosipristi dre foormpeuifidr accpaimntier ale dfivénfiost it drgfalline and/or
are, .inter alia, injection and infusion preparations
amorRiiEzedopnd/or disslyesk fosmls suely spetosicaamplee idhles drcoated or coated

ili ' . Suitable for.th .
GBI POV 3o R Wi ot i

dphgedmaentyriog ate hoslublefand whicthednadol e releBdeedt thé t@mpound according
powder inhalers, nebulizers), nasal drops, solutions
tQthes grvgpiion); sablets evhiehy rapadlyahisintegrata anl the arpliakyvigy or films/wafers,

ﬁffxgg/_l}toggffﬁlaéey, garpSLkl)l%g %kolryexafrripllen%/ayga fore rsgftoéelgtﬂp %z%s%ﬁé’s), sugar-coated

tablets, granules, pellets, powders, emulsions, suspensions, aerosols or solutions.

Parenteral administration can be carried out with avoidance of an absorption step (for
example intravenously, intraarterially, intracardially, intraspinally or intralumbally) or with
involvement of an absorption (for example intramuscularly, subcutaneously,
intracutaneously, percutaneously or intraperitoneally). Suitable administration forms for
parenteral administration are, inter alia, injection and infusion preparations in the form of

solutions, suspensions, emulsions, lyophilizates or sterile powders.

Suitable for the other administration routes are, for example pharmaceutical forms for
inhalation (inter alia powder inhalers, nebulizers), nasal drops, solutions or sprays, tablets

to be administered lingually, sublingually or bucally, films/wafers or capsules,
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suppositories, aural and ophthal m c preparations,

vagi nal capsul es, aqueous suspensions (lotions,

shaker m xtures), |ipophilic_s@spensions, ointnments,

creans, transdermal therapeutic systens (for exanple

pat ches), mlk, pastes, foans, dusting powders,

suppdsitntiss, agral sindriphthabnier meparetnos, vagigilveapsitles, agadousrsuspensions

arent er al adninis&rﬁtion. in particular to ora

(SRHAPHi SPRKEE | BHXTUreph e LPBRHEENSSRERSHM nRjnitRETihe Creams, - transdermal

. h " , ¢ AR S . _

R R E PRl o LR AP Qg Bvders, implanis

drtes. per se by mxing with inert non-toxic 1o

pharmaceutically suitable auxiliaries. These

auxiliaries include, inter alia, carriers (for

PR o P ot o bl Slrniion, R3RA8 1 g o1} apinisoaton.

gl ycols), emulsifiers and dispersants or wetting

agents (for exanple sodium dodecyl sul phate, o _

Tﬁ)@| Wg@ql BfeoEding |t gteelpyermOﬁCF@péje(qogyer@glam the administration forms
NV roli . ' tural polyner :

PR YRR M in Sk B i LU TR nom-conic

phBinhapsittally Ssuitable hadiarfeor TRosa Gukdiarias GAdlide; iaet Qlia, carriers (for

colorants (for exanple inorganic pignments, such as, o

eKpPIex HHpPEYSiaHBg exludess) laﬁ%@set deumitghd/selvepio(for example liquid

~1h N I k- een found t :
B ST NN RO ——
dadedyhsuighasy] | polyoxdearbitdrs obdated); BMdaR0or OGXQQ%) é @oﬂ%vinglpc?q'rolidone),
) oay

1
ng/ kg, preferably about 0.01 to 20 0.5 ngy kgg‘o
syihefit and glstunln nofyneers | (fer r egmples . alpymitie dabzess (for example

.3l i pistratj the d ' b 0.01 tp . .
SRR 2, 08, ) MR R i
piafidrits shelt dsy fpreeipiebirgn Oxides) and sEGhEGr o@burlked¥ctants.

weight. In spite of this, it may, if appropriate, be
necessary to depart fromthe anmounts nentioned, 25

Ifg %@Rér?ﬁs relg‘}%ir%iﬁg gg\gr{héohf% Q@\%‘lt&%@%l%&éiadtmqgister in tP% caﬁehoef parenteral

m ni ei1n resporise

ad@liniveationpetsudts bherdny peboaf (PIEPES at ing/kgaRfefeRBIyt laBBut 0.01 to
or interval at which admnistration takes place.

Ofhag/ke of ashyevei glifde oblain efisetibe results. ile thermase of oralasigeinistration, the
SR S B 5 RRLATRAC R DY RATE B i one e
pRRicaKeloPederablyD. 1 R CASAK 06 BJAQ waddHtni st ration of .
relatively large anounts, it may be

In spite of this, it may, if appropriate, be necessary to depart from the amounts mentioned,
namely depending on the body weight, the administration route, the individual response to
the active compound, the type of preparation and the time or interval at which
administration takes place. Thus, in some cases, it may be sufficient to manage with less
than the abovementioned minimum amount, while in other cases the upper limit mentioned
has to be exceeded. In the case of the administration of relatively large amounts, it may be

advisable to divide these into a number of individual doses over the course of the day.

The following exemplary embodiments illustrate the invention. The invention is not

limited to the examples.



30 advisable to divide these into a nunber of

i ndi vi dual doses over the course of the day. The

foll owi ng exenpl ary enbodi nentyg_illustrate the

invention. The invention is not I|imted to the

exanpl es. -28- The percentages in the tests and

Brappicestagms| ow the etestsindnds sxamples dtebulv cdrbiemlese indicated otherwise,

pggqreggg%s )Zt?veb M %gt(q Bﬁ‘ts{l‘g}tswgr 5%5\2&?15?%@!\6&%%&1 ratios and stated

t | AL ceach
SRR B SOLUEANR B G o2
and acronyns: CE Chol esterol ester CETP Chol estero
ester transfer protein DAST Di net hyl am nosul phur
trifluoride DCI Direct chemcal ionization (in M)
DDQ 2, 3-Di chl oro-5, 6-di cyano- 1, 4- benzoqui none de

Di ast ereoneri c excess DMF N, N-di met hyl f or mam de DVSO
Di et hyl sul phoxi de EDTA

Et hyl enedi am ne-N, N, N, N -tetraacetic acid ee

Enanti oneri c excess eq. Equivalent(s) ESI

El ectrospray ionization (in M5) h Hour(s) HDL Hi gh
density lipoprotein HPLC Hi gh pressure, high
performance |iquid chromatography LC Ms Liquid

chr omat ogr aphy- coupl ed mass spectroscopy



LDL Low density lipoprotein mn Mnute(s) M Mass
spectroscopy NVR Nucl ear magnetic resonance
spectroscopy Rt Retention tipe-(in HPLC) SPA
Scintillation proximty assay TBAF Tetrabutyl anmoni um
fluoride TBDMSOTf tert-Butyldinmethylsilyl
Avri f |Exomaptet hanesul phonate TFA Trifl uoroacetic acid
THE Tetrahydrofuran -30- HPLC and LC/ M5 net hods:

thod 1 Colum: Chiral pak A, 250 nmm x 4.6 mm

da ne/ 1-propanol 97:3; flow rate:

1.0 M/ mn; UV detection: 254 nm 5 Method 2:
d¢mstrunment : di#31ekk88) cdet h DAD det ecti on; col umm:
Kromasil RP-18, 60 nmx 2 mm 3.5 m nobile phase A
GERP of I—IClMYOleStﬂolwateet‘ranSrﬁvmwteinphase B:

onitril di.ent 2% B - 0.5 mn 2%B -
@gglrm n 90% me&lygawﬂs%rg:fﬂfq rate: 0.75 m/nin;
menper at ur e:n;iAQCcheNeAl88REkioAn MEY nm 10 Method 3
(LG MS): Ms instrunent: Mcromaf3 ZQ HPLC instrunent:
PIPQ1100 Ser i2esPichidvoDixlicymiodhA:beRmepomeaex Syner gi
1t Hydro-RP I\/Ercurg 20 Mrm x 4 mm nobile phase A: 1
of water PIBECYPEIAG XS strength form ¢ acid,

mHoipi | e phaSWﬁdlﬁiéth9ffon1%§ﬁHintrl le + 0.5 m of 50%
strength formc acid; gradient: 0.0 min 90%A 2.5 mn

EXM‘&O_LS A - C{)lﬂlethyhsﬂpho@uda 4.5 mn 5%A;, flowrate:
AT Boc. "B Reprag N N et agig 1 2 MM

ee Enantiomeric excess

eq. Equivalent(s)

ESI Electrospray tonization (in MS)

h Hour(s)

HDL High density lipoprotein

HPLC High pressure, high performance liquid chromatography
LC/MS Liquid chromatography-coupled mass spectroscopy
LDL Low density lipoprotein

min Minute(s)

MS Mass spectroscopy

NMR Nuclear magnetic resonance spectroscopy

R; Retention time (in HPLC)

SPA Scintillation proximity assay

TBAF Tetrabutylammonium ﬂuoride

TBDMSOT{ tert-Butyldimethylsilyl trifluoromethanesulphonate
TFA Trifluoroacetic acid
THF Tetrahydrofuran
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Starting materials and internmedi ates: (a) 20 Exanple
1A

2-cycl opentyl - 4-cycl ohexyl - 7,.8gdi met hyl - 3- (4-trifluoro
met hyl benzoyl )-4,6,7, 8-tetrahydro- 1H quinolin-5-one
3 4CHHCHF3 C3 3 25 15.0 g (53 mol, 1.2 eq.) of
BPEE) and-BCONS Inngsbodsz| - | - (4-tri fl uoromet hyl phenyl) prope
none (preparation according to WD 03/028727, exanpl e
4) are initially charged in 500 ml of -31- diisopropyl

LA 1, 00, A8, S 2% i e s, e ropnc
%5 ; % bwnmteh y |0aynah éRé detedtj@dr: Abodnm. ar e added. After 10

mn of stirring at roomtenperature, 7.1 n (66 mol,
1.5 eq.) of cycl ohexanecarbal dehyde are added. The

M@:tﬁ&&'ﬁemkél%ﬁa Igpqa}b QVlﬁ’ﬂgﬁb e?Jc 18?1( ﬁ%ﬂmgn ﬁ{asﬂ RP 18,60 mmx 2

fter oe]0)

rsth] BrSepﬂmt mdbilei ghasdat 15 fdrof 3€CII®4I1 of Wgter, @86Hilel fiase B acetonitrile;
‘precipitate is filtered off wth suction and washed

gradientcdmin ¥4 B op Oepipin 3¥eHRr> 44 mind90%8 B1-3 Ymin 20%.d3; flow rate: 0.75
t h 10 ' 0 6 = 0.77-2.05
g Y%“pf?t%re % Qﬁg%‘iétto 95‘%%) 2.40 (2d, 2H), Y

(sept 1H) 3.79 (d, 1H), 5.85 (s, 1H), 7.66 (d, 2H),
.78 u) m M (ESIpos): mz = 500 [MkH +. 15
e(L S): S instrument: Micromall ZQ; HPLC instrument: HP 1100 Series;

TSP ERAIY Pheinfy Rira sl hEVreub AL i ¢ s mobit

pi® A: 11 of water + 0.5 ml of 50% strength formic acid, mobile phase B: 11 of

acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 90% A — 2.5 min 30%
A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 m}/min — 2.5 min/3.0 min/4.5

min 2 ml/min; oven: 50°C; UV detection: 210 nm.

Starting materials and intermediates: (a)

Example 1A

2-cyclopentyl-4-cyclohexyl-7,7-dimethyl-3-(4-trifluoromethylbenzoyl)-4,6,7,8-tetrahydro-

1 H-quinolin-5-one

15.0 g (53 mmol, 1.2 eq.) of 3-amino-3-cyclopentyl-1-(4-trifluoromethylphenyl)propenone
(preparation according to WO 03/028727, example 4) are initially charged in 500 ml of
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FSC NCH3 20 3.13 g (6.3 nmol) of the conmpound from

Exanpl e 1A are dissolved in 64 m of dichl oronethane,

and 1.42 g (6.3 nmol) of 231 -

2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none (DDQ are

added a little at a tinme at 0OC. Wth stirring, the

drisgpropel étberwandrecB(tral (Smmdle APecq) of aiftwesacatipecidand 6.19 g (44

gol? S LT Sl BeR IS Lsi-oe Arfoiideg AREE 10 min of stirring at
el
cycl ohg%gﬁgﬁet'hﬁl (kgg&ggletlast ggblﬁ(ﬁ%}%g&eﬁrgflg?h@?ﬁe added. The

0BBuré %s aﬁert hmeql)mdd:ﬂ- Nﬂﬁx (dﬁ)@l@ateﬁ@@)af\dtﬁr) for6l5=h. After cooling, the

1,01-1.22 (s 1.18 (s, 3H),
TRIXAUTE 35 ér@rred( H arlenrq)batlz f(5r03 ”Elpﬁ regpfing @r@'ypl(age ispfpljered off with

Dl Tafi g ol (1021 ° 8

(58) 2-cycl opentyl - 4- cycl ohexyl - 5- hydr oxy- 7, 7- di met hy
7,8-tetrahydroquinolin-3- yl]

Ylﬁldt ﬁllﬁlﬁféf‘d{ﬁth‘iﬂ%enyl ) met hanone OH C H F3C O N CH3
178 mg (1.2 mml, 0.08 eq.) of

(IR 2S)-1-am noi ndan 2-ol are initially charged in 400
'M-NMH (JDE];, 300V 535 & o BLR2 B9 %, 261{}961 1)7(@1‘6}@02@“% 2H), 2.40 (2d,
N, N-di et hylani | i ne conpl ex are added a
AOrpdB ésqprc,éH)A? 7@(d.tlbl. B8t Horv.&f (dg aH) Wa'é8 ((deaH)s]jpm
the m xture is cooled to OCand 7.42 g (14.9 mmol, 1
eq.) of the conpound from Exanple 2A, dissolved in 400
MB(ESIp&anUzarS@O@mQH* Wth stirring, the mxture is

lowed to warmto roomtenperature over a period of

16 h. After the reaction has ended, 20 m of nethanol

xam dggd to the reaction m xture,

2-cyclopentyl-4-cyclohexyl-7,7-dimethyl-3-(4-trifluoromethylbenzoyl)-7,8-dihydro-6 H-

quinolin-5-one

3.13 g (6.3 mmol) of the compound from Example 1A are dissolved in 64 ml of
dichloromethane, and 1.42 g (6.3 mmol) of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
(DDQ) are added a little at a time at 0°C. With stirring, the mixture is warmed to room
temperature over a period of 3 h. The mixture is concentrated on a rotary evaporator and
the residue 1s purified by chromatography (silica gel, mobile phase: cyclohexane/ethyl

acetate 5:1).
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the m xture is concentrated and the residue is
purified by chromatography (silica gel, 20 nobile
phase: isohexane/ethyl acetategzgradient). Yield: 6.97
g (93.5% of theory) According to nmethod 1, the
enantioneric excess is determned as 97.6%ee. 25 -
RBi8ld: 3178 (COAtBeor#DO0 MHz): 6 = 0.90-2.10 (m 27H)
2.55 (m 1H, 2.70 (m 1H), 2.80- 3.40 (m ZFD 5.18
(br. s, 1H), 6.8 (n1 ZFD 7.40-8.40 (br. in,

ppm
Wé}?ﬁ@ L N, hyI L qu % éﬂE}fa}mL e3kf‘)Al ﬁ%%?);l% 1.35-2.00

(rrgmmclzofmem(ﬂ $H);I3cﬂtie(@tzz[4{} 3.38+6h, MEY, hy Y5 &, BHY, 894 am 2H) ppm.
tetrahydroqui nolin-3-yl)[4-(trifluoronethyl)phenyl
hanone CHCH3 ICH3 OO0 SI\CHCH3 3/ ( CH3 F3C N

U 6 0 g (12.0 nmmol ) of the conpound
Iﬁﬁ%ES%@ H? g ggngnltlally charged in 45 m of dry
t ol uene. roomtenperature, 5.15 g (48.0 nmol, 4
eq.) of 2,6 lutidine are then added, and the m xture

to -16C. 6.35 g (24.0 mmol, 2 eq.) of tert-

butyl di net hyl silyl trifluoromethanesul phonate in 15 ni
of toluene are added dropwi se to 15 . this solution.
e.*{.ﬂ)f?[cygﬁ)ptght?]; -41ch@oRSEIES i1 BraTly Xt LLEBndtRy1VR6, MBU et thydfoRlin-3-
stirred at this
yl](4-trifluoromethylphenyl)methanone

178 mg (1.2 mmol, 0.08 eq.) of (/R,2S)-1-aminoindan-2-ol are initially charged in 400 ml
of THF, and 9.73 g (60 mmol, 4 eq.) of borane N,N-diethylaniline complex are added at
room temperature. After the evolution of gas has ceased, the mixture is cooled to 0°C and
7.42 g (14.9 mmol, 1 eq.) of the compound from Example 2A, dissolved in 400 ml of THF,

are added. With stirring, the mixture is allowed to warm to room temperature over a period

-of 16 h. After the reaction has ended, 20 ml of methanol are added to the reaction mixture,

the mixture is concentrated and the residue is purified by chromatography (silica gel,

mobile phase: isohexane/ethyl acetate gradient).

Yield: 6.97 g (93.5% of theory)

According to method 1, the enantiomeric excess is determined as 97.6% ee.
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tenperature for 80 mn. For work-up, 0.1 N

hydrochloric acid (186 m) is added and the m xture

is, after warmng to roomtenperature, extracted with

et hyl acetate. The aqueous phase is re-extracted

three times wwth ethyl acetate, the conbi ned organic
HFMM&(@BGB, $R(s Ned) b £hO0. §&{2Lm0a¢r@,c27§bd2éﬁ1(m débhbaiat(e, 1H), 2.80-

i B SR ik AU 22048 G &l

re extracted wth ethyl acetate. The conbl ned organic
phases are dried. over sodium sul phate, filtered and
MS)(D@HNEBI eafz ridOr[M-dlliced pressure, and the residue
is purified by chromatography (silica gel, nobile
phase: isohexane/ethyl acetate gradient). 25 Yield:
Eg& ﬂ&!giQSO 8% of t heory) -34- 1H NWR (CDC13, 300 MHz):
0.19 (s, 3H), 0.86 (s, 9H),
0. 99- 2 08 (m 26H) 2.43-2.69 (m 2H), 2.92-3.29 (m

.48-8.03 (br. i
((45:3 SD{FLWI lgl(tx}éil })an_}gsoxy}fﬁzcyclo@g_)glylﬁmﬁﬂo.pentyg,grﬂgm@{hgka,6,7,8-

bR oSy ST BB IR o)

5, 6, 7 8-t etrahydroqui nolin-3-yl)[4- (trlfluoronethyl)ph
enyl]methanol CH CH3 | jCH3 H O Si CKBI'{;I—BSCI—B
FSC NCH At 0C, 10.25 m of M solcd'fa on~of - i thium
al um ni um hydride (10.25 nmo 1 eqsI E are
added dropwi se to a sol ut pon 0%75. &g.cs*amml) of

3

Under argon, 6.0 g (12.0 mmol) of the compound from Example 3A are initially charged in
45 ml of dry toluene. At room temperature, 5.15 g (48.0 mmol, 4 eq.) of 2,6-lutidine are
then added, and the mixture is cooled to -16°C. 6.35g (24.0 mmol, 2 eq.) of tert-

butyldimethylsilyl trifluoromethanesulphonate in 15 ml of toluene are added dropwise to

_ this solution. After 15 min, the reaction mixture is warmed to 0°C and stirred at this

temperature for 80 min. For work-up, 0.1 N hydrochloric acid (186 ml) is added and the
mixture is, after warming to room temperature, extracted with ethyl acetate. The aqueous
phase is re-extracted three times with ethyl acetate, the combined organic phases are
washed with saturated sodium bicarbonate solution and with saturated sodium chloride
solution and this aqueous phase for its part is re-extracted with ethyl acetate. The combined
organic phases are dried. over sodium sulphate, filtered and concentrated under reduced
pressure, and the residue is purified by chromatography (silica gel, mobile phase:

isohexane/ethyl acetate gradient).

Yield: 5.96 g (80.8% of theory)
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15 Exanple 4Ain 116 m of dry THF. Wth stirring, the
m xture is warmed to room tenperature over a period
of 6 h. For work-up, 120 ml ofi4a saturated sodi um
potassium tartrate solution are added carefully.

ﬁ¢ter the evol ution of gas has ceased, the m xture is
"ExNMR (6RCL:H 36 Mines witl3 (st Bk), Qab‘b(%lﬁé];) 0.8e (sdithi 0E9-2.08 (m,

Zﬁﬁxﬁfﬁf#@‘@i bokd 2oLl oA e Aok L Ay 7.48-8.03 Gn.

ki de solution and this 20 aqueous phase for its
part IS re-extracted with ethyl acetate. The conbi ned
organi ¢ phases are dried over sodi um sul phat e,

nd e ed under reduced pressure. The

hﬂséﬁgbﬁgiglbﬁrl y%ﬁ%: omat ographically and at the
sane tinme separated into the diastereoners of the
product (colum: Chiral pak AD, 500 mMm x 40 mm 20 m
Example SAphase: i sohexane/isopropanol 97.5:2.5; flow

rate: 50 mM/mn). 25 Yield: 2.5 g (43. 696of t heory)
- 35- Dastereomerlc purity: 96.9% de, 4.15 mn

S e T ?‘M%Wﬁzf%&éﬁlb’E&ﬁf‘ethﬂ'
5(6)7,8-t6ﬂrah2§1ﬂbqquﬁx.o3ﬁ’-33yl§{@ (fuoddthethB)E@n¢ifnethkhol 5. 24 and

5.47 (2 br. s, 1H), 6.49 and 6.64 (2 br. s, 1H),
7.31-7.64 (m 4H) ppm WM (ESIpos): mz = 616 [ MtH] +

10 syn diastereoner: (R -((-59-5- f CH
[tert-butyl (dinethyl)silyl] e CH,/ °

- 4-cycl ohexyl - 2- cycl opent yl - di met E 518, 7,

8-t etrahydroqui nol i n- 3-yl o0- -\ _ CH
[4-(trif|uoronethyl)pheny noI_15 SHel d: 3.56 g

(61. 2% of theory) Di |ty 98 6% de, R
= 2.77 mn (nethod '
[tert-butyl (dinmeth

-4-cycl ohexyl - 2 0
CH,

At 0°C, 10.25 ml of a 1 M solution of lithium aluminium hydride (10.25 mmol, 1.1 eq.) in
THF are added dropwise to a solution of 5.72 g (9.3 mmol) of the compound from
Example 4A in 116 ml of dry THF. With stirring, the mixture is warmed to room
temperature over a period of 6 h. For work-up, 120 ml of a saturated sodium potassium
tartrate solution are added carefully. After the evolution of gas has ceased, the mixture is
extracted three times with ethyl acetate, the combined organic phases are washed with a 1:1
mixture of sodium bicarbonate solution and saturated sodium chloride solution and this
aqueous phase for its part is re-extracted with ethyl acetate. The combined organic phases
are dried over sodium sulphate, filtered and concentrated under reduced pressure. The
residue is purified chromatographically and at the same time separated into the
diastereomers of the product (column: Chiralpak AD, 500 mm x 40 mm, 20 um; mobile

phase: isohexane/isopropanol 97.5:2.5; flow rate: 50 ml/min).

Yield: 2.5 g (43.6% of theory)
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(trifluoronethyl)phenyl]nmethyl } -7,7-dinmethyl-5, 6,
7, 8-tetrahydroquinoline CHCH3 CH3 F O-Si\ CH CH3 3
/1 CH3 F3C N CH3 25 At -55Gsand under argon, 3.21
m of diethylam nosul phur trifluoride (24.3 mmol, 1.5
eq.) are added dropwise to a solution of 9.96 g (16.2
nnDI) of the conpound from Exanpl e 5A -36- in 300 m
ﬁ toluene %Bﬁ,ﬁ]Xture is stirred at this
g“teﬁlrcé’ufl&’r 999K din Tty B (esdhad Denper ature for
a further 2 h. For work-up, 120 ml of a saturated
sodi um bi carbonate solution are added carefully. The
TH-XIMIR €CDC1 X400 a¢He)d 5t=h0.88 (bil. BESH), 10.9000 29 HW1t03-B0MYth, 26H), 2.10-
acetate. _The conbi ned organi c phases are washed Wit h

%33 (hrated HHodi3in-¢h(mar Pk e, Bh), St and B4 br. s, 1H), 6.49 and
lrph d and concentrated under
égﬁﬁ%§%§w‘ 33?’7é#Lé crdge- product is purified by
f||trat|on through silica gel (nobile phase:
cl ohexane/ ethyl acetate 9:1). Yield: 9.93 g (99. 3%
lkil}é(ﬁﬁémsy)nvwmr@r [NV CDC13, 400 MHz): 6 = 0.20 (br.

s, 6H), 0.91 (s, 9H), 1.03-2.14 (m 26H), 2.42- 3.04

(m 3H), 3.35 (m 1H), 5.26 and 5.52 (2 br. s, 1H)

skm Waster&fndrm 3H), 7.62 (d, 2H ppm .M (ESIpos):
nmz = 618 [MtH y. 15 Wbrking exanples: (a) Exanple 1
0

@Z‘R{é@?%ﬁ%} %Q‘%ﬁ%ﬁlhﬁ%g}cyﬁ%bﬁ erl cycloilgxs 1- 2f éy%?o&athA)'/f-g’ﬁ[&iHethyl-

5,6,7,8-tetrahydroquinolin—3-yl)[4-(tr1ﬂuoromethyl)phenyl]methanol

Yield: 3.56 g (61.2% of theory)

Diastereomeric purity: 98.6% de, R, = 2.77 min (method 1).

Example 6A

(35)-5-{[tert-butyl(dimethyl)silyljoxy} -4-cyclohexyl-2-cyclopentyl-3- {(S)-fluoro[4-
(trifluoromethyl)phenyl]methyl}-7,7-dimethyl-5,6,7,8-tetrahydroquinoline

At -55°C and under argon, 3.21 ml of diethylaminosulphur trifluoride (24.3 mmol, 1.5 eq.)
are added dropwise to a solution of 9.96 g (16.2 mmol) of the compound from Example 5A
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di met hyl -5,6,7, 8-tetrahydroquinolin-5-ol F OHd [/ |

CH3 F3ICNCH3 At 0C, 40.1 m of a 1 Msolution of
tetrabutyl ammoni um fl uori de (-46-1 mmol, 2.5 eq.) in

THE are added dropwi se to a solution of 9.91 g (16.0

mml ) of the conmpound from 25 Exanple 6A in 200 m of

1300 THiRf drl&h@ltmnsztﬂreemixgurﬁm starEdtad tfrlwmpteea’me et Lh enditigen at room
stirred

FRRHESs (e e SFREo0INE 100 27 ot Ryttt st bicarbonat

sBRfoNARNRMed Ve RN THe hiktBRGH PR fdkIRe WmRfin WRLISHiARAY acetate.
with 50 Ml of saturated -37- sodiumchloride solution.

Theecoortgued orgpimagdases ade madhalyerth setraied sediphathdgride solutlon dried

filtered conce tr ted under reduced pre r

b oo BRS e M P e S et HRpecrespurg Thp File product
1gﬁumﬁélpc®5 Yﬂilﬁraﬁ&?@?@u@%@ﬁ@%ﬂ o?&%élg%)@&(ﬁ&ﬁecht%cetate 9:1).
300 MHz): 6 = 1.02 (s 3H), 1.17 (s, 3H), 1.08-2.15

H) , (m 3H), 3.51 (m 1H), 5.13 (m
112?9 5%’3%95& %‘Eﬁ‘eorfi) 39 (d, 1H), 7.61 (d, 2H) ppm 10
MS (DCl): mz = 504 [MtH + HPLC (nethod 2): R = 5.20
mn. B. Assessnent of the pharmacol ogical activity (a)
‘B;‘[SNBIR (C]IEEIEP4(D01MHn)t b en0. 2@ Giiri flgSH)BE) D1 (5,-9H0bt @Bmmmm af6H), 2.42-

CETP is obtained in purified fo
o 15 Gk g 2 et Shd br. SoaHar T irg 501 (o 3Eana62 (d, 260

p@ ol um chronatography and used for the test. To this
nd, human plasma is adjusted to a density of 1.21 g
per m using NaBr and centrifuged at 4C at 50 000 rpm

for 18 h. The .
MS (ESIpos): m/z =618 [M+H]".

Working examples: (a)

Example 1

(55)-4-cyclohexyl-2-cyclopentyl-3- {(S)-fluoro [4-(trifluoromethyl)phenyl]methyl}-7,7-
dimethyl-5,6,7,8-tetrahydroquinolin-5-ol

At 0°C, 40.1 ml of a 1 M solution of tetrabutylammonium fluoride (40.1 mmol, 2.5 eq.) in
THF are added dropwise to a solution of 9.91 g (16.0 mmol) of the compound from
Example 6A in 200 ml of dry THF. The mixture is warmed to room temperature and stirred
at this temperature for 16 h. For work-up, the mixture is diluted with 100 ml of ethyl

acetate and washed twice with in each case 100 ml of water and with 50 ml of saturated
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30

bottomfraction (d > 1.21 g/m) is applied to a
Sephadex(r) Phenyl - Sephar ose 4B (Pharnacia) col umn,
washed with 0.15 M NaCl/0.0013mM-tris-HC1L pH 7.4 and
then eluted with distilled 25 water. The CETP-active
fractions are pool ed, dialysed against 50 nM sodi um
sedemarklophe 4015tloran"5heapliﬂamécpm@e & @ndSeyshapdsien sdphaie filtered and
PPRaiARg Elfen fiefl HegiReTe S5k FavbLi R chromatograpically
(E1‘11%§?éloﬂ1%bﬁé AL %M&%%e@&ﬁ%%&tat%QOW -l f.'lﬁ/ HC pH 7.4
and then f her purified by chromatography on a Mno
Qr) colum (Pharmacia). 30 B-1.2. CETP fluorescence
test -38- rement of the CETP-catal ysed transfer
'%$k%7fq%gﬁggg8ﬁﬁw€%’Iesterol ester between |iposones
[modi fied according to the procedure of Bisgaier et
al., J Lipid Res. 34, 1625 (1993)]: 5 For the
PNV (EDAL9500 M&szo&arl 03 eosHENESL7 &, 5H), afoschot eat 211y, 2.59-3.00
4, 4-difluoro-5, 7-di
(. BB 3 Sh(mal ), 423 (8. ﬂﬁﬁdc%@» 3HY Jc@ndd). €61 (d, 2H) ppm.
(chol esteryl BODIPY(r) FL Cl12, Mol ecular Probes) is
di ssolved in 600 Al of dioxane with 5.35 ng of
MBi(DCE): /2R 08 [BAHTY of phosphatidyl choline with
gentle warmng in an ultrasonic bath and this solution
is added very slowly with ultrasonication to 63 m of
Lri 1G) m\/INaCI 2 mM EDTA 10 buffer pH
f@%ég§%6?8§2f§%nﬁ%$g re. The suspension is then
ul trasoni cated under an N2 atnosphere for 30 m nutes
in the Branson uItrasonl c bath at about 50 watts, the
pf thg phapmaeglogilhal gcti? T (aYhe accept or
Ilposones are obtalned anal ogously from 86 ng of
chol esteryl oleate, 20 ng 15 of triolein and 100 ny
Bl plesmhathidybicteelingne di ssolved in 1.2 nl of di oxane
and 114 m of the above buffer by ultrasonication at
50 watts (20C) for 30 mnutes. B-1.2.1. CETP

orescence, t ith enriched CETP 20 For testing, a
'H CRtane of GRTE of 1 part of above buffer, 1 part

of donor I|iposones and 2

CETP is obtained in partially purified form from human plasma by differential centrifugation
and column chromatography and used for the test. To this end, human plasma is adjusted to a
density of 1.21 g per ml using NaBr and centrifuged at 4°C at 50 000 rpm for 18 h. The
bottom fraction (d > 1.21 g/ml) 1s applied to a Sephadex® Phenyl-Sepharose 4B (Pharmacia)
column, washed with 0.15 M NaCl/0.001 M tris-HCI pH 7.4 and then eluted with distilled
water. The CETP-active fractions are pooled, dialysed against 50 mM sodium acetate pH 4.5
and applied to a CM-Sepharose® column (Pharmacia). The mixture is then eluted using a
linear gradient (0-1 M NaCl). The pooled CETP fractions are dialysed against 10 mM
tris/HCl pH 7.4 and then further purified by chromatography on a Mono Q® column

(Pharmacia).

B-1.2. CETP fluorescence test
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parts of acceptor |iposones is used. 50 Al of test mx

are treated with 48 Al of enriched CETP fraction (1-3

g), obtained from human pl asmg-by nmeans of

hydr ophobi ¢ chromat ography, and 2 Al of a solution of

the 25 substance to be investigated in DVSO and

Mpasutrament! odtth® T0E Thueatalyseduiransterd a:iﬂamg:ecmn chélesterol ester between

fluores en t 48/55r|m sure of the CE ;
nesHara odified arqorPBg 10 g BPcEs PF BRSrit o #l- J- Lipid Res. 34, 1625
@o9m@ri son to the control batch w thout substance is
determ ned. 30 Exanple I1C50 [nM No. fluorescence
test -39- Exanple 1C50 [nM No. fluorescence test 1
5 B-1.2. 2. T uor.escence _t est th hu
ﬁzor(ﬂiez%og)w ongg tgsﬁavon lpsenRed maAf ¢ %Fstwmzcﬁélw -347-dimethyl-
Il t e
B R S A e T sy O OB ENEC £ Cra, Molecuiar
Kr&beyires E63BEd ian@D0 phefndixtaneewitls 5.3 nbpbédrielein3d6d 6.67 mg of
The chan n the fluorescence at 510/ 520 nm

f
Rhgéﬁlaﬁﬁgf%o@es”lﬁlﬁﬁ%gﬁ“? WarkHRg i an gfiraspric dath andythis solution is added
VeRPIbAY Dich LARLsOHi AR b 638 &Tso MyCOARALY, PHANLE 2 mm EDTA

contro atc W t hout substance

taffermpHe 7 13C&0ropmMenty@ratfideu Ghe sagpeasioh &8 thénnultdasomdated under an N,
| asma

art)mosphere for 30 minutes in the Branson ultrasonic bath at about 50 watts, the

temperature being kept at about 20°C.
The acceptor liposomes are obtained analogously from 86 mg of cholesteryl oleate, 20 mg
of triolein and 100 mg of phosphatidylcholine dissolved in 1.2 ml of dioxane and 114 ml of

the above buffer by ultrasonication at 50 watts (20°C) for 30 minutes.

B-1.2.1. CETP fluorescence test with enriched CETP

For testing, a test mix consisting of 1 part of above buffer, 1 part of donor liposomes and 2

parts of acceptor liposomes is used.

50 ul of test mix are treated with 48 pul of enriched CETP fraction (1-3 ug), obtained from
human plasma by means of hydrophobic chromatography, and 2 ul of a solution of the
substance to be investigated in DMSO and incubated at 37°C for 4 hours.

The change in the fluorescence at 485/535 nm is a measure of the CE transfer; the
inhibition of the transfer in comparison to the control batch without substance is

determined.

Example 1Csy [nM]
No. fluorescence

test
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150 B-1.2.3. Ex vivo-CETP fluorescence test 15 10 |
of buffer and 21 of serum are added to 80 | of test
m x, and the mxture is incubated at 37C for 4 h. The

- change in the fluorescence at 485/535 rimis a neasure

for _the transfer; the inhibition of the transfer

iExampbari sdfs¢ mMhe |[control batch w thout substance

20 det ermi ned. B-{l.3. Cbtai nnent of radiol abell ed
HDL N80 ni d¥“°FFSé’§l’1°°nunan EDTA plasma is adjusted to a
density of 1.12.using NaBr and 25 centrifuged at 4C
in a Ty 65 rotor at 50 000 rpmfor 18 h. The upper

phaske is jused 2®r thg -40- obtai nnent of cold LDL. The
j j ed against 3 x 4 1 of PDB buffer
(10 MM tris/HA pH 7.4, 0.15 mM NaCl, 1 nmM EDTA,

% Na I 20 | of
II-I-Q%h N%?ETIPB %ch et t r}}l ! Y :Jrsrgol ved Ino

ethanol) are then added and the mixture is incubated
at 37C under N2 for 72 h. 5 The batch is then adjusted

&l (13% M/é’h:@f dgnor IppsemengndNaBl (2 d/ Yerfta solwipacpfahe g@Gtance to be

et PR et EP) {20180 of Rerpinueibih ESEina 9523), and

tﬁélfril)fth@dsméugét@(ﬂhte}WCQBﬁléfh.fUgat|On To this end, the
isolated, | abelled |lipoprotein fraction is adjusted

to a density of 1.26 using NaBr. 4 m each of this
tio escovered in if e 10,1 s (SW40
fnot% & ’“qh ¢ Jlugiesesice aky ﬁ apd‘é’hdé’i‘ ?& ympif aymgesyresof the CE
tfélnsi@f' tBe SMIBIHIOOBf Ok tﬁﬁﬂ%ﬁ inycon;pagﬁ&l {oo@p %bﬁtyol%@!cﬁtv@l%t substance
of PDB buffer and NaBr) and then centrifuged for 24
igdetg@iged rpm and 20C in the SW40 rotor. The
internedi ate | ayer |ying between the density 1.063 and
1.21, containing the labelled HDL, is dial ysed agai nst

SEXampié Vol unesjef | buffefj at 4C. 15 The retentate
cont al ns radlolabell 3H CE{HDL, which, adjusted to
aboNe. 5x106 fluprepesmcertestin s (ised for the test.

human plasma

1 50

B-1.2.3. Ex vivo-CETP fluorescence test

10 pl of buffer and 2 ul of serum are added to 80 ul of test mix, and the mixture is

incubated at 37°C for 4 h.

 The change in the fluorescence at 485/535 nm is a measure for the CE transfer; the

inhibition of the transfer is comparison to the control batch without substance is

determined.

B-1.3. Obtainment of radiolabelled HDL

50 ml of fresh human EDTA plasma is adjusted to a density of 1.12 using NaBr and
centrifuged at 4°C in a Ty 65 rotor at 50 000 rpm for 18 h. The upper phase is used for the
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B-1.4. CETP-SPA test 20 For testing of the CETP

activity, the transfer of 3H chol esterol ester from

human HD |i poproteins to bi aypnyl ated LD | i poproteins

i's measured. The reaction is ended by addition of
streptavi di n- SPA(r) beads (Anershan) and the

abtaansénsrof eoldrldei. odnetlowen phasesis destl psedragaanst dix £t tof PDB buffer (10 mM

Li quid.scintillati ou 2 test batch, 10
PR AT 14 BRLAGE SPHBL EEmaZD b ot 510 e R votume
donguratiegorbterd] Dhgint NS 91t e/ DdiksoPfed3h RtHafs!

A haottste 5gDnIS1\$|rnHepes 5 AR dskeoled Ih Bty B, then added and
themuml i HimoubatddBEAY °C utled Byddar®3h. pH 7. 4 cont ai ni ng 10

| of CETP (1 ng/m ) and 3 | of a solution of the

substance to be tested (dissolved in 10% DMSO / 1%

B ioheh b BRu R R BB SR e s

rofdalsi HQOFOrpne forll 8th. ahe ubP@PHARAS HEREered afd the lipoprotein fractions are
scintillation counter. Correspondi ng i ncubations wth -

pugfied &5 grasignt eentrifvgationo flogkiFrend: tha Gscdatetl, 1gbelled tip@GETRIn fraction is

t 372C serve a ntrols.,-41- The activjft. : .
sl BTt R bRV R endolfiistlite o coyped jncantifuge
thisds @IWaL0 HeRYavith aRslf oTta-solulibR 0B HRBIANQE 26PBSERLITAlbRfon of density
at which this transfer is reduced to half is specified

16363t (densitgsolutions aePDBxuffsr end SBBr) arid] theNoentS$fgedréxt24 H at 38 000

7 5 BI1L.1 reme of the ex viyo activitjes on

P ARd A0rs i HeRTOUNTE: The PUSInerale (XSt BRI prOBranghs densiy 1.063 and
Gt i _ . . .

e S R e R, PO (PP blerac .

[ Dinchuk et al. BBA 1295-1301 (1995)]. To 10 this

end, male anjmals are r@ndonhﬁgfsshgned to groups

Tsvetryats sorginaradlpsded oi-CinHipg), hichsadjusted te aheit Sxpheemp per ml,

; he start of the experinment. Before

lggﬁgﬁﬁggég?éon of the substance, blood is taken from

each nouse by puncture of the retro-orbital venous

}fl exus for
-1.4. CETP-SPA test

For testing of the CETP activity, the transfer of *H-cholesterol ester from human HD
lipoproteins to biotinylated LD lipoproteins is measured. The reaction is ended by addition of
streptavidin-SPA® beads (Amersham) and the transferred radioactivity is determined directly

in a liquid scintillation counter.

In the test batch, 10 ul of HDL-"H-cholesterol ester (~ 50 000 cpm) are incubated at 37°C for
18 h with 10 pl of biotin-LDL (Amersham) in 50 mM Hepes / 0.15 M NaCl / 0.1% bovine
serum albumin (BSA) / 0.05% NaN3 pH 7.4 containing 10 pl of CETP (1 mg/ml) and 3 pl of
a solution of the substance to be tested (dissolved in 10% DMSO / 1% BSA). 200 ul of the
SPA-streptavidin bead solution (TRKQ 7005) are then added, incubated further with shaking
for 1 h and then measured in a scintillation counter. Corresponding incubations with 10 ul of

buffer, 10 ul of CETP at 4°C and 10 pl of CETP at 37°C serve as controls.
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the determnation of its basal CETP activity in the
serum (Ti). The test substance is then adm nistered
to the aninmals using the stomagh tube. At specific
times after adm nistration of 15 the test substance,
bl ood is taken fromthe animls by puncture a second
Theneti¢iTR)ransferredenéea¢ontrobbache’ 4vith GETRrt 3TGstsaned as 100% transfer.
mnpistration, but if e this can also
Py donCa ot F T Bt ap troboadeorhaTiag peseisd as the ICs
@%5ess the inhibitory activity of a substance, for
each time, i.e. 16 or 20 24 hours, a corresponding
control group is enployed whose ani mal s only receive
the formi-ati ng agent—wi-t hout substance. In the

cExample ghi nmal€so &an secqnd bl ood sanpling per aninal
S ﬁgrrled OUtg RS the substance-treated animals in
order’ to be ab e to deternine the change in the CETP

actiyity Vnthout7|nh|b|tcr over the corresponding

I al tinme interval (16 or 24 h). 25 After
termnation of the clotting, the blood sanples are
éﬁi&rﬁfy.gd' d he serun1|s_rennved_ bM ,'Bette. For

£ 2 4CIAAHES 26 mice

chol esteryl ester transport over 4 h |s det er m ned.
To this end, in general 2 Al of serumare enployed in
Thiest fos CEARtichibdery achiaty, dst subtgnasa arel aslthivisteredorally using a stomach

escribed un e d|f ren i
PR e st rCETEaie vinndpiss it ol £ 1 5phb1 1999). To
tﬁi’szfehd (IEME bnidas ar€ ddrfeldidy 8Qiched t &SRy AV anffdflal number of animals,
averaged in the groups.” A substance which at one of
ashee rale meé oneday: dsforé ¢hec ktait exft the yexpeshent. Befans pdmtmdm}atlon of the
%.i.nhi bi tion at

096| ed .as ac i ve.
SHaTRise: B R P 4ph s bY GUBSETY 05 e Uy oBy Ploxus for
thé ﬁetleﬂmﬁbt‘itﬁi &Cﬁd YAshlY CEMP Q¢4iViNind@k defin @Bt A8 test substance is then
administered to the animals using the stomach tube. At specific times after administration of
the test substance, blood is taken from the animals by puncture a second time (T2), in general

16 or 24 h after substance administration, but if appropriate this can also be carried out at

another time.

In order to be able to assess the inhibitory activity of a substance, for each time, i.e. 16 or
24 hours, a corresponding control group is employed whose animals only receive the
formulating agent without substance. In the control animals, the second blood sampling per
animal is carried out as in the substance-treated animals in order to be able to determine the
change in the CETP activity without inhibitor over the corresponding experirnental time

interval (16 or 24 h).

After termination of the clotting, the blood samples are centrifuged and the serum is removed
by pipette. For the determination of the CETP activity, the cholesteryl ester transport over 4 h
is determined. To this end, in general 2 ul of serum are employed in the test batch and the test

1s carried out as described under B-1.2.3.
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Femal e Syri an gol den hansters bred in-house (strain
BAY: DSN) and having a wei ght of 150-200 g are used to
determ ne the oral action of -@GETP inhibitors on serum
|i poproteins 1o and triglycerides. The aninmals are

’%Kguped in six animals per cage and acclimatized to
diffeppneeswit e chgldsienil tagter fieonspowo [P ekh (Tdvedpdt B (T1)] are

start f t he.,experi nent, and, afte
BBl R RE P vt B B a1 S vt histAL e of th times
@&uoeemeeh&emrgpéste@&aﬁgpeﬁeyabo%herégme&las phggus and
used 15 to obtain serumafter 30 mn of incubation at
roon1tenperature and 20 ntn of centrifugation at 30

860 Ic o qIIbCD &t issol ved in 20% Sol ut ol / 80%
\L/E’E"nglﬁn( F'QP@F%G“%ZE% orally by neans of a

st gggich Iube 6 1N€ fontypolTed ani mals receive

i denti cal vo}unes bf sol vent| wi t hout test substance.

20 Tri gl ycerisdes, totak4chollesterol, HDL chol estero

Land LDL cholesterol are determ ned using the
anal ytical instrunment COBAS | NTEGRA 400 plus (from
Roche Di agnostics) according to the instructions of

159 TBONLAGIAY & e FT 900 LS URSUER (B RS o ach

treatnment with the substance is cal culated for each
animal and stated as nmean with standard devi ati on per

Fgrsdtp S pian=g@degy hamsters pyed nthUé@ﬁfﬁwxeBA%DtSﬁB apg hgvisg e welght of
h tance ane

9l BB 5145 3L BN RS foprorin
anll englyédi‘ﬁiks.ll’?neatdﬁﬁﬂs frk gﬁo@d%mx *2hirRalS pé: e and 4 accﬂmatlzed to feed
< _0.005). Exanple %increase of HDL a?ter No. 24 h

ang geer ag lpiyy fagPvQyyeekss3- Exanpl e % i ncrease of HDL

after No. 24 h (dose: 2 x 10 ng/kg) 1 23 B-11.3.

Measurenment of the in vivo activity in transgenic

IhigtebRtety cgrickotod efiee sttktnef tthe expatimamt b afer the substance has been
| i poproteins and triglycerides, test substance is
agamiFFEsdebload doWithdmygdpi tetrariosityl pHAewiskofehe spnous mus and used

t&zgoﬁalilsge]ru&]lggér) ]30u§1|11{] gofaln%hﬁ)zm%%h at room temperature and 20 min of

centrifugation at 30 000 g. The substances are dissolved in 20% Solutol/80% water and

administered per orally by means of a stomach tube. The controlled animals receive

1dentical volumes of solvent without test substance.

Triglycerides, total cholesterol, HDL cholesterol and LDL cholesterol are determined using
the analytical instrument COBAS INTEGRA 400 plus (from Roche Diagnostics) according
to the instructions of the manufacturer. From the measured values, for each parameter, the
change in percent caused by the treatment with the substance is calculated for each animal
and stated as mean with standard deviation per group (n = 6 or n = 12). If, compared to the
group treated with solvent, the effects of the substance are significant, the p-value

determined by application of the t-test is added (* p <0.05; ** p <0.01; *** p <0.005).

Example | % increase of HDL after

No. 24 h (dose: 2 x 10 mg/kg)
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tube. Before the start of the experinment, blood is

Wi thdrawn fromthe mce retro-orbitally in order to
determ ne chol esterol and tri-ghycerides in the serum
The serumis obtained as described above for hansters
by incubation at 4C overni ght and subsequent

cBrampleugats orerease o6BALL gfterNit er three days, blood is
.again wit 0 ¢e in order to determ ne
10 TP popr ?gﬁgﬁnﬁnéxq] &%gt i des. The changes in the

pargnet er|s measuresh are expressed as the percentage
change conpared with the stafting value. Exanple %

increase of HDL after No. 3 d (dose: 3 x 3 ng/kg) 1
91 C. Wirking exanples of pharmaceutical conpositions
15 The conpound of the |nvent|on can_be converted
ent,of the gn : : enic hCETP Wi ng
ways: Tablet. 20 Cbnp05|t|on. 100 ng of the conpound
of the invention, 50 ng of |actose (nonohydrate), 50
Ty defermire 2ke Sdralr abtigmadn Vipbprotéingroandf trlglycendes test substance is
pol. yvi nyl pyrrolidone %PVP 25) (from BAS
adpuRistS )

E¥ib Srinsasaicoieg DHTE 5 oht) » G Arc g4 P Gh 9981 bsing,  stomach
4 t |
tlélﬂ&r \]?g?oﬁ? eﬁ% 1 é&‘%’?bﬂﬁ& &%%eﬁrr[@?xt b‘ijdo%i i ed%»\{ﬁ%(}né %'gef rHiSée%tro-orbltally n
oedeIo Udetertnfind hlﬁald:dfﬁt&]ﬂhﬂ@ﬁigl}o@ﬁﬂ@sﬁl Mo Gefindl THe s&%um is obtained as
granulated with a 5% strength solution (mm of the
desgpibed ah@iedior harpgterybanugubstien & 45k Cé/@rregm apil gehsequenh centnfugatlon
um st e for. 5 S _.m xtur

o 0 SEBE B RLER s ol Pt e Tl Sl actemine
1i;§>@f)rof[&ﬁs”fzﬁid ikl ycbredes aAhedhhnged 16 tedRkdriers HHAERES hik@xpressed as the

orce for the
percentage change compared with the starting value.

Example | % increase of HDL after
No. 3 d (dose: 3 x 3 mg/kg)
1 91
C. Working examples of pharmaceutical compositions (a)

The compound of the invention can be converted into pharmaceutical preparations in the

following ways:

Tablet:

Composition:

100 mg of the compound of the invention, 50 mg of lactose (monohydrate), 50 mg of
maize starch (native), 10mg of polyvinylpyrrolidone (PVP 25) (from BASF,

Ludwigshafen, Germany) and 2 mg of magnesium stearate.
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conpression is 15 kN. 10 Suspensi on whi ch can be
adm ni stered orally: Conposition: 15 1000 ng of the
conmpound of the invention, 10Q®.ng of ethanol (96%,
400 ng of Rhodigel (r) (xanthan gum from FMC

Pennsyl vani a, USA) and 99 g of water. 10 nl of ora

- bigheneigho Al 2 migr dspisted Stromaradiusgif euretsiee B mi00 ng  of

the conpound of the invention. 20 Production: The
Rhodi gel is suspended in ethanol, and the conpound of
Hrb&udiigyention is added to the suspension. The water
Ts added while stirring. The m xture is stirred for
about 6 h until the 25 swelling of the Rhodigel is

onpl ete. Sol ution ch can be adm nistered orally:
%&ﬂ%a@w.q{nconwum%e SIVep R dasiprum BArchre gramulated with a 5%
t e
sh@fl{ gtshglﬁg?lg ? )c;fgg %Sh? T?Q %ra%ﬁl g?eL grll%dnand mixed with the

magnesaamoslehrhte far $i mgiuaesdfﬁhe mfxtﬂ:@(]s rgmdtestdiieinC 9 RpALIRONal tablet
he invention. -45- Production: The conpound of

e (Ao AT orto Joimalpeh et R nd. reuidelipe compressive force for the
cBﬁ%&%&BMH@ﬂ?@Q'YCO| and 5 polysorbate with stirring.

stirring process is continued until the conmpound

of the invention has conpletely dissolved. i.v.
solutlon 10 The conpound of the invention is
iopewhich can beadginistered arallsi: ow t he sat ur at i on

Composition:

1000 mg of the compound of the invention, 1000 mg of ethanol (96%), 400 mg of
Rhodigel® (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compound of the

invention.

Production:

The Rhodigel is suspended in ethanol, and the compound of the invention is added to the
suspension. The water is added while stirring. The mixture is stirred for about 6 h until the

swelling of the Rhodigel is complete.

Solution which can be administered orally:

Composition:

500 mg of the compound of the invention, 2.5 g of polysorbate and 97 g of polyethylene
glycol 400. 20 g of oral solution correspond to a single dose of 100 mg of the compound of

the invention.
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solubility in a physiologically tol erated sol vent
(e.g. isotonic saline, 5% glucose solution and/or 30%
PEG 400 solution). The solutiagn_.is sterilized by
filtration and used to fill sterile and pyrogen-free
i njection containers. -46- Starting materials and
internmedi ates: (b) Exanple 1A 5
4-cycl opentyl - 2-i sopropyl -7, 7-di net hyl -3-[4-(trifluoro
Rﬁ%ilﬁ”oyﬂyébenzoyl ]1-4,6,7,8- tetrahydroquinolin-5 (1H)-one
OO \ (I CH3 F3ICNHsCHOCH3 CH3 10.0 g (38.9
mol, 1.0 eq.) of
ThearunpauBd icfahe apsehtidn (Asusperfded an ahe nhiytuphef pbl)yaﬂhgkaﬁdﬂ @lycol and
nf (,q%r epar atj on ording to WD 03/028727, Exanp 2)
PoPsoThate; AR f;rma%aﬁléf‘dsmwngdwﬁss df contanugd; %ﬁrtawpmpound of the
9 mol, 1.0 eq.) of
lﬁ%ﬁﬁmg?%anélgglygié? gﬁg%d 5.45 g (38.9 mmol, 1 eq.) of
5, 5-di et hyl cycl ohexane- 1, 3-di one are added After 10
mn of stirring at roomtenperature the mxture is
iyesglution:s ref| ux and 4.58 g (46.7 mol, 1.2 eq.) of
cycl opent anecar bal dehyde are added. The mixture is
heat ed under reflux on a water separator for 15 h.
Tkt esmscli oy thet iwemion W diskslved i ra€Goricnt@dtidnCBelb@t the saturation
for 45 mn and the 15 resulting precipitate is
spluptliy & a gibysiglogiraly delewsied SRAERE (- v isPtorig| sgline, 5% glucose solution

d
aﬂ?})&i ?%ﬁiﬁd‘r \4}8(2 Ecaprtllg}ﬁ T]ilJ goefl%gofég gte?ggqgvbg% ftﬂ{rﬁeor de %Bd to fill sterile
anittpWdRe-EOEHFectb@RoMamyis. 6 = 1.05 (d, 3H), 1. 15 (s,
3H), 1.16 (s, 3H), 1.28 (d, 3H), 1.24-1.61 (m 7H),
2.30 and 2.51 (2d, 2H), 2.34 (s, 2H), 3.49 (sept, 1H),
3.81 (d, 1H), 5.96 (s, 1H), 7.66 (d, 2H), 7.77 (d,
2H) ppm
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M5 (DCUNH3): mz = 460 [ M+H] +, 477 [ MFNH4] + 25
Exanpl e 2A - 47 -
4-cycl opentyl - 2-i sopropyl -7, Z4di met hyl - 3-[4-(trifluoro
nmet hyl ) benzoyl ] -7, 8- di hydroqui nolin-5 (6H)-one O O \
/1 CH3 FSCNHSCCI—B CH3 4.0 g (8.7 mvol ) of the

e tef fadsna pringediatestr €b)di ssol ved in 100 m  of
dlchloro- 5 nEthane and 2.17 g (9.6 nmol, 1.1 eq.) of
2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none (DDQ are
%ﬁ@%ittle at atime at OC. Wth stirring, the

s warned to room tenperature over a period

of 3 h The m xture is concentrated on a rotary

eva g?agﬂrixgoqyi I}e7 gﬁ:\eSI d [:%(HE @r&hg@gﬁgenzoyl -4,6,7,8-

ate 100 0 -4 50:50). 10 Yiel d:
téé&?ﬁ?&ﬂ?%ﬁ%%) eory) ' H NMR (CDC13, 300 MHz): S =

1.09 (d, 3H), 1. 11 (s, 3H, 1. s, 3H, 1.19 (d,
3H), 1.34-2.00 (m 8H), 2.51- (m 3H, 3.01 (m
1H), 3.1 (s, 2H), 7.76 (d, gH 944 m 2H) 15 ppm
M5 (ESIpos): nmlz = 458 [ MitH ampl e 3A 20

[ (5S)-4-cycl opentyl - | -7, 7-di met hyl
-5,6,7,8-tetrahydroq
CH,
F,C
CH,

10.0 g (38.9 mmol, 1.0 eq.) of 3-amino-3-isopropyl-1-(4-trifluoromethylphenyl)propenone
(preparation according to WO 03/028727, Example 2) are initially charged in 300 ml of
diisopropyl ether, and 2.99 ml (38.9 mmol, 1.0 eq.) of trifluoroacetic acid and 5.45 g (38.9
mmol, 1 eq.) of 5,5-dimethylcyclohexane-1,3-dione are added. After 10 min of stirring at
room temperature, the mixture is heated to reflux and 4.58 g (46.7 mmol, 1.2 eq.) of
cyclopentanecarbaldehyde are added. The mixture is heated under reflux on a water
separator for 15 h. After cooling, the mixture is stirred in an ice bath for 45 min and the
resulting precipitate 1s filtered off with suction, washed with cold diisopropyl ether and

freed from solvent residues under high vacuum.

Yield: 4.15 g (23% of theory)

'H-NMR (CDCls, 400 MHz): § = 1.05 (d, 3H), 1.15 (s, 3H), 1.16 (s, 3H), 1.28 (d, 3H),
1.24-1.61 (m, 7H), 2.30 and 2.51 (2d, 2H), 2.34 (s, 2H), 3.49 (sept, 1H), 3.81 (d, 1H), 5.96
(s, 1H), 7.66 (d, 2H), 7.77 (d, 2H) ppm.

MS (DCUNH;): m/z = 460 [M+H]", 477 [M+NH,]".

Example 2A
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yl'] [4-(trifluoronethyl)phenyl]methanone -48 00 OH I\
~l CH\ 3 F3C N H3C CH3 CH3 140 ng (0.96 mmol, 0.08
eq.) of (1R, 2S)-1-am noindan-.-270l are initially
charged in 440 mM of THF, and 7.80 g (47.8 mol, 4.0
eq.) of borane N, N-di ethylaniline conplex are added at
4- omhoneewﬁ)éfimpnowlﬂﬁ-dmeth)ﬁé-@v@ﬁﬂméromemyl)gmow&g ,8-
ﬁﬁ%f t.he &%ﬁture is cooled to OC and 5 5.47 g (12
’Dq%n%H]§ Phe conpound from Exanpl e 2A,
di ssolved in 40 m of THF, ar
the m xture is allowed to war
over a period of 28 h. Aft8r
20 m of nethanol are added

dded. Wth stirring,

@ oom t enper at ure
he

e ctipn has ended,

150 m of
aqtred tw ce

partitioned between f
ethyl acetate. The a )
with in each casg ctO0™ yINacgt ate. The

conbi ned organi ¢ Phases e ‘fshed withdé m of
saturated sodium chloride sglyution, dried over sodium
sul phate, filtered and concentfated under reduced
pressure The crude product is then purified by

08T REED Pl SRR\ L BB g o

méthmh:etan&ﬂ I|7ng (@r(ﬁnirm@nﬂarll eq.pxe€ @sBdicRloteb @ dityid- 1,4-benzoquinone
accordigggto met as belng%QZ 5% ee. The

(B 376 rEfled &rhéﬂ"s étp%P&’tee%I B¢ hitlo seriagr BisHyixge 4 warmed to room

t I_m#érg%lr(p s %bé({}g)'dput;?ksh GP}IHJ 91#11 eglgnl g %?rsléggpgég %8mo)far§} %vaporator and
tBe reésidde Iy purl fivd byadhesmatb@raphhy (ilith gelyineibile phastbisghdxBihe/2Hy] acetate

1900 5°56.40)

Yield: 3.78 g (95.1% of theory)

'H-NMR (CDCls, 300 MHz): & = 1.09 (d, 3H), 1.11 (s, 3H), 1.17 (s, 3H), 1.19 (d, 3H),
1.34-2.00 (m, 8H), 2.51-2.68 (m, 3H), 3.01 (m, 1H), 3.1 (s, 2H), 7.76 (d, 2H), 7.94 (m, 2H)

MS (ESIpos): m/z = 458 [M+H]".
Example 3A

[(58)-4-cyclopentyl-5-hydroxy-2-isopropyl-7,7-dimethyl-5,6,7,8-tetrahydroquinolin-3-
yl][4-(trifluoromethyl)phenyl Jmethanone
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25 The enantioneric excess is determ ned according to
method 1 as being 98. 1% ee; Rt (nethod 1) = 7.09 mn.
-49- "H NWMR (CDC13, 300 MHz): 48.= 0.94-1.30 (m 12H),
1.31-2.03 (m 11H), 2.53 (m 1H), 2.72 (d, 1H),
2.95-3.12 (m 1H, 3.29 (m 1H), 5.18 (m 1H), 7.73
(d, 2H), 7.93 (m 2H) ppm 5 M5—DCl): mz = 460

[ MMH Exanpl e 4A 10 ‘
((5S)-5-{[tert-butyl (dinethyl)s '] @34y} -4-cycl opentyl
- 2-isopropyl -7, 7-di met hyl - 5}|6, 7, B-
t et rahydr oqui nol i n- 3-) '
hanone CH CH CH3
N 3 CH3 CH3 Under : . AflH, of the
conpound from Exg ntyT al ™" dharged 15 in
80 m of dry toluene. At tenperat ur@; 3.41 g
(31.8 mmol, 4 eq.) of 2,6-1ugHdi ne are then added,
and the mxture is cooled to -18C. 3.65 ni (15.9 mol ,
2 eq.) of tert- butyldinethylsilyl

- U40Ithg [IEOARIAMES bY. P BPIR ES) AL fnReHREN- ARV BRiall9 chitesd in 440 ml

solution. After 20 mn, the reaction mxture i§

ofdiHedand 3-30@ @i mmok deliect oftivraneté Apdiethylaniding gpmplex are added at
further 1 0. For rk- at ur at gha moni um o
el Qs it e TR S RER s Heaqleg tp 0°C and
3.47 g @i 1 eimoal By Btee EQRPBUNaNTRA Exbmele B digohed iWi4ohnl of THE,
et hyl acetate. The agueous

are added. With stirring, the mixture is allowed to warm to room temperature over a period
of 28 h. After the reaction has ended, 20 ml of methanol are added to the reaction mixture
and the mixture is concentrated. The residue is partitioned between 150 ml of water and
150 ml of ethyl acetate. The aqueous phase is extracted twice with in each case 100 ml of
ethyl acetate. The combined organic phases are washed with 50 ml of saturated sodium
chloride soiution, dried over sodium sulphate, filtered and concentrated under reduced

pressure. The crude product is then purified by chromatography (silica gel, mobile phase:

isohexane/ethyl acetate 4:1).
Yield: 4.97 g (90.5% of theory)
The enantiomeric excess is determined according to method 1 as being 92.5% ee.

The enantiomers are separated by chromatography on a chiral phase (column: Chiralpak

AD, 500 mm x 40 mm, 20 um; mobile phase: isohexane/isopropanol 97.5:2.5; flow rate:

50 ml/min):

Yield: 4.46 g (81.2% of theory)

The enantiomeric excess is determined according to method 1 as being 98.1% ee; R,

(method 1) = 7.09 min.



phase is extracted two nore tines with ethyl acetate
and the conbi ned organi c phases are washed with
saturated sodi um chlori de sol.ubLon, dried over sodi um
sul phate, filtered and concentrated under reduced
pressure. The residue is purified by chromatography
'BsNMR 6CDEls, 30(DnMiﬂi)e 6p=ha§é 1. 3(sohemh)e/1é3t1hzy®3 em,eIH{)ez (m, 1H),
25 Yie uant j tatlve%911

Z(za:@é 1538512 . S0ad 6 s FoBis . 18T 2,734 211y, B85 (m, 280
I{f]arb 0.92 (s, 3H), 1.04 (d, 3H), 1.22 (d, 3H),

4 (s 3H), 1.27-1.86 (m 9H), 1.93-2.02 (m 1H),
2.50 (m 1H), 2.58-3.23 (m 2H), 3.32 (m 1H), 5.20
(m 1H), 7.73 (d, 2H), 7.83-8.00 (m 2H) ppm 5 M5
(ESlpos): mz = 574 [MrH +.  Exanple 5A (S)-((5S5)-5 -

I ut gt hyl ) silyl] oxy}
h{{ﬁk aie g%%nt%b({gf-ﬁ@opropyl 7, 7-dinethyl- 10
5, 6, 7 8-tetrahydroqui nolin-3-yl)[4-(trifluoronethyl)ph
enyl]rrethanol CH CHOHOSi CHCH3 3 CH3 F3C N H3C
At 0OC, 12.0 M of a 1 Msolution of lithium

al um nium hydride (12.0 mmol, 1.5 eq.) in THE are
added dropwi se to a solution of 4.59 g (8.0 muol) of

(1355 sCGPROBIR S (dirR PRy A AN yS - 44éy cl dpeBf1-Misdpfrop Y 7TJﬂElethy1 5,6,7,8-

Wth stirrin the mixture is warnmed to room 15
t@téadméxroampbn wiil Adtrgoreractby)penyljmetbanamsr k- up, 120
of a saturated sodi um potassi um

CH,
CH,

Under argon, 3.65 g (7.95 mmol) of the compound frorﬁ Example 3A are initially charged
in 80 ml of dry toluene. At room temperature, 3.41 g (31.8 mmol, 4 eq.) of 2,6-lutidine are
then added, ‘and the mixture is cooled to -18°C. 3.65 ml (15.9 mmol, 2 eq.) of tert-
butyldimethylsilyl trifluoromethanesulphonate are added dropwise to this solution. After 20
min, the reaction mixture 1s warmed to 0°C and stirred at this temperature for a further 55
min. For work-up, saturated ammonium chloride solution (100 ml) is added and the
mixture 1s, after warming to room temperature, extracted with ethyl acetate. The aqueous
phase is extracted two more times with ethyl acetate and the combined organic phases are
washed with saturated sodium chloride solution, dried over sodium sulphate, filtered and
- concentrated under reduced pressure. The residue is purified by chromatography (silica gel,

mobile phase: isohexane/ethyl acetate 9:1).

Yield: 4.65 g (quantitative)



10

15

20

[t
- {(S)-fluoro[4- (trifluoronet
-2

tartrate solution are added carefully. After the

evol ution of gas has ceased, the mxture is extracted

twice with ethyl acetate and-tshe conbi ned organic

phases are washed with saturated sodium chloride

solutlon dried over sodium sul phate, filtered and
ébNb/ﬁh((EBCQMOQJMHyr) ¥ edSed, Pk OsiBr(s,. 3N 6.86€s,i 9dH)e0. 92 (s, 3H), 1.04

Bophth ok Bt 1 2 GPAe 3 B droprbiE o sen. T 350 (m, 120,

LSt LSl NS S BEELA S

(CIKHS 300 N+E) 6 = 0.13 (s, 3H), 0.20 (s, 3H
4-1.00 (m WM 1.09-2.23 (m 14H), 2.59 (d,
M|§(E§ngg) (TH%—|57F1|)[ FI60 (m 1H), 3.71 (m | H), 5.21
Il H, 6.22 (br. s, 1H), 7.43 (d, 2H), 7.59 (d,

ZFD ppm -51- M5 (ESIpos): mz = 576 [MH + Rf= 0. 26
e’ane/ et hyl acetate 9:1). 5 syn di astereoner:

(R) ((5S)-5- { [tert-butyl (dinmethyl)silyl]oxy}

-4-cycl opentyl - 2- isopropyl 7, 7-dinmethyl- 5,6, 7,

@SN H R Grilyliox - treelopentvl 2-isgpropy} 7y 7-mgipyt-
?,Q,@&eﬁ%y@foqhmn%)ylﬁﬂ (ﬁ@%ciﬁér?émggb}@ﬁgnﬁ{eﬁﬁhml acet at e

1). 15 Exanple 6A (5S)-
ert-butyl (di methyl)silyl]ox

- 4- cy pefs yI - 3
»henyl &H }
- 5, 8- teS @h oﬁU|noI|ne

-i sopropyl -7, 7-di net hyl ~
CHCHI CH3 F OSi\ \ CH3QH

At 0°C, 12.0 ml of a 1 M solution of lithium aluminium hydride (12.0 mmol, 1.5 eq.) in
THF are added dropwise to a solution of 4.59 g (8.0 mmol) of the compound from
Example 4A 1n 80 ml of dry THF. With stirring, the mixture is warmed to room
temperature over a period of 16 h. For work-up, 120 ml of a saturated sodium potassium
tartrate solution are added carefully. After the evolution of gas has ceased, the mixture is
extracted twice with ethyl acetate and the combined organic phases are washed with
saturated sodium chloride solution, dried over sodium sulphate, filtered and concentrated
under reduced pressure. The residue is pufiﬁed chromatographically and at the same time
separated into the diastereomers of the product (silica gel, mobile phase: isohexane/ethyl

acetate 95:5).
Yield: 2.29 g (49.8% of theory)
"H-NMR (CDCls, 300 MHz): § = 0.13 (s, 3H), 0.20 (s, 3H), 0.64-1.00 (m, 18H), 1.09-2.23

(m, 14H), 2.59 (d, 1H), 2.89 (m, 1H), 3.00 (m, 1H), 3.71 (m, 1H), 5.21 (t, 1H), 6.22 (br. s,
1H), 7.43 (d, 2H), 7.59 (d, 2H) ppm.
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CH3 / I CH3 F3C N H3C CH3 CH3 20 At -10C and under
argon, 0.82 m of diethylam nosul phur trifluoride (6.2
mmol, 1.5 eq.) is added dropwise to a solution of
2.38 g (4.1 mmol) of the conpound from Exanple 5A in
40 m of dry dichloronmethane. The m xture is stirred
at this tenperature for 200 mn. For work-up, 40 m
at.ur bi carbonate sol ution are
@Sr@?‘fﬂo%"@ gﬁmm cooling. The mixture is
extracted three tines in total wth ethyl acetate. The
conbi ned 25 organi c phases are then washed with
Rrat B2@(iechesanti/ethylahtteteidb). sol ution, dried over sodi um
sul phate, filtered and concentrated under reduced
pressure. The crude product is purified by filtration
dheNgRosidi ca gel (nobile phase: cycl ohexane/ et hyl
acetate 9:1). -52- Yi eI d: 1.92 g (80.3% of theory)
LG M5 (nethod 3): K 3.85 mn. 5 M (ESIpos): mz =

/ hyl 9:
@z?@é%ha%gnw&mew 1%3?23@%@%;11&1‘:%%%%@%7yrm@emyl-

5{626 ﬁéte{r%ﬁh}l _/n’%yglz%%ls 4%%&55‘?&%%2/8&%)} Jn'gﬁltagéfl

di met hyl -5, 6, 7, 8-tetrahydroquinolin-5-0f FOHd / I CH
3  F3C N
Yield: 2.48 g (53.9% of theory)

Rr=0.34 (i1sohexane/ethyl acetate 9:1).

Example 6A

(55)-5-{[tert-butyl(dimethyl)silylJoxy}-4-cyclopentyl-3- {(S)-fluoro[4-
(trifluoromethyl)phenyl]methyl}-2-isopropyl-7,7-dimethyl-5,6,7,8-tetrahydroquinoline

At -10°C and under argon, 0.82 ml of diethylaminosulphur trifluoride (6.2 mmol, 1.5 eq.)
1s added dropwise to a solution of 2.38 g (4.1 mmol) of the compound from Example 5A in
40 ml of dry dichloromethane. The mixture is stirred at this temperature for 200 min. For
work-up, 40 ml of a saturated sodium bicarbonate solution are carefully added with ice
cooling. The mixture is extracted three times in total with ethyl acetate. The combined
organic phases are then washed with saturated sodium chloride solution, dried over sodium

sulphate, filtered and concentrated under reduced pressure. The crude product is purified by

filtration through silica gel (mobile phase: cyclohexane/ethyl acetate 9:1).
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H3C CH3 CH3 At 0C, 13.3 m of a 1 Msolution of
tetrabutyl anmmonium fluoride (13.3 mmol, 4.0 eq.) in
THE are added dropwise to a sepution of 1.92 g (3.3
nmol ) of the conmpound from Exanple 6A in 20 m of dry
THF. The reaction mxture is stirred in an ice bath
for 4 h. For 20 wor k-up, the mxture is diluted with
cetate and washed twice with in each
Xéﬁ@%?%é (ﬁﬁg :mﬁ?gy)and with 50 Ml of saturated
sodi um chl ori de solution. The organic phase is dried
over sodium sul phate, filtered and concentrated under
@M c@aethoded)s By ® 3.8bhein. cr ude product is purified
chromat ographically (silica gel, nobile phase:
I sohexane/ ethyl acetate 9:1 - 2:1). 25 Yield: 1.18 ¢
f e -, B3+ 'H-NNR (CDC13, 300 MHz): S =
hﬁggE§%%9 %%? @ﬁggwr : 1.13 (d, 3H), 1.19 (s,
1.32-2.20 (m 11FD 2 63-2.97 (m 3H), 3.86 (m
FD 1H), 6.94 (d, 1%0, 7.34 (d, 2H), 7.61
croégém%mneéemaf @YDz = 464 [MeH + RE = 0. 13
(|sohexane/ethyl acetate 4:1). 10 The further
separation of diastereonmers still present in the
product is carried out by chromatography (col um:
Whiking pekmples: 8)0 mm x 40 mm 20 pm nobil e phase:
i sohexane/ i sopropanol 97.5:2.5; flowrate: 50 m/mn).
Yield: 0.35 g (22.9% of theory). 15 B. Assessnent of

Ehgguﬁpgrnacological activity (b) B-1. CETP-inhibition

(55)-4-cyclopentyl-3-{(S)-fluoro[4-(trifluoromethyl)phenyl Jmethyl} -2-isopropyl-7,7-
dimethyl-5,6,7,8-tetrahydroquinolin-5-o0l

At 0°C, 13.3 ml of a 1 M solution of tetrabutylammonium fluoride (13.3 mmol, 4.0 eq.) in
THF are added dropwise to a solution of 1.92 g (3.3 mmol) of the compound from
Example 6A in 20 ml of dry THF. The reaction mixture is stirred in an ice bath for 4 h. For
work-up, the mixture is diluted with 100 ml of ethyl acetate and washed twice with in each
case 100 ml of water and with 50 ml of saturated sodium chloride solution. The organic
phase is dried over sodium sulphate, filtered and concentrated under reduced pressure. The

crude product is purified chromatographically (silica gel, mobile phase: isohexane/ethyl

acetate 9:1 — 2:1).

Yield: 1.18 g (76.4% of theory)
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20 B-1.1. Obtainnment of CETP CETP is obtained in
partially purified formfrom human pl asna by
differential centrifugation _afnd col unm chromat ography
and used for the test. To this end, human plasma is
adjusted to a density of 1.21 g per ml using NaBr and
centrifuged at 4C at 50 000 rpmfor 18 h The 25
bottom fraction appl

ExPE)s, ﬁﬁ@@%ﬁzsépﬁ&r&@ é)g)( bﬁér(ﬁraﬁ)a)l 13c(él g, 1.19 (s, 3H),

122980 At b . 23 AR RegOsle b 118 K5 @ 1F1)Y68994, 11), 7.34

sz)axz%w@sz}grp@npool ed, dial ysed agai nst 50 mM sodi um
acetate pH 4.5 and applled to a CM Sepharose(r)
col um (Pharmacia). The mxture is then eluted using a

adl 1 MNad ). The pool ed CETP
M$Z§? )o 4§%mq_§)sed against 10 mM 30 tris/HO pH
7.4 and then further purified by chromatography on a
Mono Q(r) colum (Pharmacia). B-1.2. CETP
Ri=Udt 26cdhwaane/athyl acgate Basur ement of t he
CETP-cat al ysed transfer of a fluorescent chol esterol
ester between |iposones [nodified according to the
THeORRMUF QedratBinS BAIdBIteRlontths still drbfRhfl ifR8Re pAdtiucd 82%arried out by
(1993)]: For the production of the donor |i posones,
chrmgat@graplnol(@émmnyChztamald|ADuéﬂa 57 xd#0retuny 20 pm; mobile phase:

4-bor a-.3a, 4a- s- i;ndacene- 3- dadecanoat e
1?%6%&@?9?“8@%%(% ﬂoﬁLraﬁlgO%BEul ar Probes) is
di ssolved in 600 Al of dioxane with 5.35 ng of
triolein and 6.67 ng of phosphatidylcholine with

Yeldt D85\gRadgofi theam).ul t rasoni ¢ bath and this sol ution
is added 10 very slowy with ultrasonication to 63 ni
of 50 MM tris/HCI, 150 mM NaCl, 2 nM EDTA buffer pH

B 3 alsséRihi SN PhhbmBeoldfiBaISHBRRYSHPN |S then

soni cat ed under an atnosphere tor 30 mnutes in

t he Branson ul trasonic bath at about 50 watts, the

}#f beln ket at about 20C. 15 The acceptor
d anal ogously from 86 ng of

chol esteryl ol eate, 20 ny

B-1.1. Obtainment of CETP

| CETP is obtained in partially purified form from human plasma by differential centrifugation

and column chromatography and used for the test. To this end, human plasma is adjusted to a
density of 1.21 g per ml using NaBr and centn'fuged at 4°C at 50 000 rpm for 18 h. The
bottom fraction (d > 1.21 g/ml) is applied to a Sephadex®-Phenyl-Sephanse 4B (Pharmacia)
column, washed with 0.15 M NaCl/0.001 M tris/HCI pH 7.4 and then eluted with distilled
water. The CETP-active fractions are pooled, dialysed against 50 mM sodium acetate pH 4.5
and applied to a CM-Sepharose® column (Pharmacia). The mixture is then eluted using a
linear gradient (0-1 M NaCi). The pooled CETP fractions are dialysed against 10 mM
tris/HC1 pH 7.4 and then further purified by chromatography on a Mono Q® column

(Pharmacia).

B-1.2. CETP ﬂuorescencé test
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of triolein and 100 ng of phosphati dyl choli ne
dissolved in 1.2 m of dioxane and 114 m of the
above buffer by ultrasonicatigg_at 50 watts (20C) for
30 minutes. B-1.2.1. CETP fluorescence test with
enriched CETP 20 For testing, a test m x consisting
of 1 part of above buffer, 1 part of donor |iposones

and 2 parts of acceptor |iposones is used. 50 Al of
Measprement gf dhg (EdfeepialyicH Bmsior obfa Bnpiesqsatl clagasterol ester between

L O ' URe asim.
Bt nd e Beor ik B R brb e S BITR oP S bt Res. 34, 1625
($993)1:i on of the substance to be investigated in DVSO
and i ncubated at 37C for 4 hours. The change in the
fluorescence at 485/535 rimis a neasure of the CE

ranster.: erd0Ribition of the transfer j . .
B S e S T T P

BBordSh @6 i 2aG-indadehe-3-dodadmbae| CBOiteM BODIPY® FL C;,, Molecular
fluorescence test 1 25 B-1.2.2. CETP fluorescence :

Rrelags) w# tdissplyadrin gt 8s orh o6 davxane 20itly /535 ofg @bridelein and 6.67 mg of
Li pas nd 1.l %v/v). of a solution of the. .

pshagng][aggxgghé—i‘glebvgth génl%lﬁec\)/\gg 18%11% a4 raﬁﬂ}gbbg&bmgdtggdsqhglon 1s added
R dlowBO%AtY iidas@icdtienas 6B nfisdTes o(ndhoie/ RIS 250 mMRECL &M EDTA

m xture is incubated at 37C for 24 h. The change in
bukfer Lot et evem mBTONE2 Thenrsyspension dt Ithed, Somegted sinder an N,

f CE. tr fer: the inhibit.i f th
PRERFE, Bir, S omiese 0h o Thur oA PO b atth 4 HiR o0 watts, the
tSHpSrhaRCkeingd Rept 8t glRLEPEACIed. Exanple G50 [nM  No.
fl uorescence test in

The acceptor liposomes are obtained analogously from 86 mg of cholesteryl oleate, 20 mg
of triolein and 100 mg of phosphatidylcholine dissolved in 1.2 ml of dioxane and 114 ml of

the above buffer by ultrasonication at 50 watts (20°C) for 30 minutes.

B-1.2.1. CETP fluorescence test with enriched CETP

For testing, a test mix consisting of 1 part of above buffer, 1 part of donor liposomes and 2

parts of acceptor liposomes is used.

50 pl of test mix are treated with 48 ul of enriched CETP fraction (1-3 ug), obtained from
human plasma by means of hydrophobic chromatography, and 2 ul of a solution of the
substance to be investigated in DMSO and incubated at 37°C for 4 hours.

The change in the fluorescence at 485/535 nm is a measure of the CE transfer; the
inhibition of the transfer in comparison to the control batch without substance is

determined.
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human plasma 1 84 B-1.2.3. Ex vivo-CETP fluorescence
test 15 10 | of buffer and 2 | of serumare added to
80 | of test mx, and the m xtsyre is incubated at 37C
for 4 h. The change in the fluorescence at 485/535 nm
is a neasure for the CE transfer; the inhibition of

t Eeampkens(f edCsg[nddpari son to the control batch

wi t hout siubstance is| 20 determned. B-1.3. Cbtai nnent
of Nadi ol afM1Ores§eMs. 50 M of fresh human EDTA pl asma
are adjusted tgqa density of 1.12 using NaBr and 25
centrifuged at 4Cinja Ty 65 rotor at 50 000 rpm for

18 h. The| uppep5phasg is used for the -56- obtainnent

of cold LIDL. The lower phase is dialysed against 3 x 4
1 of PDB buffer (10 nM tris/HO pH 7.4, 0.15 nM Nad ,
gi\él EDTA, % NaN3) .. Per..10 m 'qf retentate vol une,
Bt of 5 pReEnee ungeplasma ) o |
di ssolved in ethanol) are then added and the m xture
is incubated at 37C under N2 for 72 h. 5 The batch is
& ket 2&d ) iy3 védonay lipesordemnaridt i 1l (224 wiwiafg ddiBronasfdhe substance to be

.cent.ri.fuge 20C i.n oJoror . at 50 000 rpm f

SERE AR Aot d £ e Lsrk PhdocRim g (8na¥os23), and
thé RRRLRLICINubita® ki ME fe¥ 24 hpurified by gradient
centrifugation. To this end, the isolated, |abelled

| i poprotein fraction is adjusted to a density of 1.26

si ng._NaBr m_ each of. this solutio re covered in
TR g P Ee! ey U Aop Tyt vih 3 SHpmiE et of the CE
t8@bfief; RO iRibiHeNST th¥ thnddr AN ndbaristH t00he BofRll batcBiout substance
density 1.063 (density solutions of PDB buffer and
iNd®edmiged! t hen centrifuged for 24 h at 38 000 rpm and
20Cin the SW40 rotor. The internedi ate | ayer |ying

bet ween the density 1.063 and 1.21, containing the

pRahbrd [HOL, |§C%|[3M/]sed agdi nst 3x100 vol unes of PDB
buffer at| 4C. 15 The retentate contains radi ol abel |l ed
3HNE&- HDL, wHuetescead¢ testid t ¢ about 5x106 cnp per m,

human plasma

1 84

B-1.2.3. Ex vivo-CETP fluorescence test

10 pl of buffer and 2 pul of serum are added to 80 ul of test mix, and the mixture is
incubated at 37°C for 4 h.

The change in the fluorescence at 485/535 nm is a measure for the CE transfer; the
inhibition of the transfer in comparison to the control batch without substance is

determined.

B-1.3. Obtainment of radiolabelled HDL

50 ml of fresh human EDTA plasma are adjusted to a density of 1.12 using NaBr and
centrifuged at 4°C in a Ty 65 rotor at 50 000 rpm for 18 h. The upper phase is used for the
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Is used for the test. B-1.4. CETP-SPA test 20 For

testing of the CETP activity, the transfer of

3H-chol esterol ester fromhunmgg.HD |ipoproteins to

bi otinyl ated LD |i poproteins is neasured. The reaction

is ended by addition of streptavidin-SPA(r) beads

cpramength @fpold AdL. ithetloweargfhese e dialysdd agaitst 3ixt 4/1 io§ PDB buffer (10 mM

t@%{iﬁ{l ghﬂf gé) i%ﬂl&h&%pg;lpmﬁfa%}b i&l 8@%‘% Igél\ihl).l Paietr i18rr]n1 of retentate volume,
04 o%“ﬁ%il@ia@éfo? &Bi}gcﬁhi\% f 5, ?%&9@9&9&%{068%2 Silahg gr%;tﬁéliinadded and

at 37C for tin-

t5é)mﬂMn’el@$)ﬁSuHatéBLal57MN&ﬁfNé f&.72 o bovi ne  serum
al bumn (BSA) / 0.05% NaN3 pH 7.4 containing 10 | of
CETP (1 rTg/m) and 3 1 of a solution of the substance

108 B0 I RR OO T RO B ] Ol N e FeR st icn = Ty 6

rbfae Bt SEoROmpnl RirURA gde quSériiﬁ‘lﬁseV\i's tr@bo%@i@if e tl’i%QIJOBItOtém Bractions are

“and then measured in a scintillation counter.

pGofied by gredient céntcfingatiano o thistend,1(e lisoddted, Bakfefled lipdiotein fraction is

f TP at 4C 10. | _of TP at 37C
st & densiy oF Fag s VAR, ¥ £ O Pl dopHoR R couied i centrifuge
sk e9ESaNolde) ST B rittor %7sglu't1§n 69&&‘1@1@? 219092 5 rn‘ii'bsf%%lution of density

The substance concentration at which this trans
lrG$d Udembity soluabihis pSPBBduiffer end a@Bt)h«de tﬁ&ﬂcemiaﬁiged fdv 24 h at 38 000

Exanmpl e | C50 [n SPA Test. 1 12 B-
R B0PE e o W ARG, T Bicmetiedrise re hebbsgaiensity 1063 and
T r tQr tivit o
1?3@@5%@%2 bR I AP B0, 85 4P B v aoc.
tube to transgenic hCETP i ce bred i n- house [ D nchuk
et al., BBA, 1295-1301 g1995 . To this end, male .
Téilﬁ rotentate spataing rdentelpllad H-Gike wijichugshusteship Aot Ax 10° cmp per ml,
r of animals, as a rule n=4, one day
g?g wﬂEQStart of the experinment. Before
adninlstratlon of the

B-1.4. CETP-SPA test

For testing of the CETP activity, the trainsfer of *H-cholesterol ester from human HD
lipoproteins to biotinylated LD lipoproteins is measured. The reaction is ended by addition of
streptavidin-SPA® beads (Amersham) and the transferred radioactivity 1s determined directly

in a liquid scintillation counter.

Iri the test batch, 10 pl of I—[DL—3H-ch_olesterol ester (~ 50 000 cpm) are incubated at 37°C for
18 h with 10 pl of biotin-LDL (Amersham) in 50 mM Hepes / 0.15 M NaCl / 0.1% bovine
serum albumin (BSA) / 0.05% NaN; pH 7.4 containing 10 pl of CETP (1 mg/ml) and 3 ul of
a solution of the substance to be tested (dissolved in 10% DMSO / 1% BSA). 200 ul of the
SPA-streptavidin bead solution (TRKQ 7005) are then added, incubated further with shaking
for 1 h and then measured in a scintillation counter. Correéponding incubations with 10 pl of

buffer, 10 ul of CETP at 4°C and 10 ul of CETP at 37°C serve as controls.



10

15

20

25

substance, blood is taken from each nouse by puncture

of the retro-orbital venous plexus for the

determination of its basal CE¥JP-activity in the serum

(Ti). The test substance is then 15 adm nistered to

the animals using the stomach tube. At specific tines

The taetivigomnsfestd at thercootrol Hatrhes wath (SHITS $tai¥CE, 1s Hitagoad 109% transfer.
taken fromthe ani mal y punctyure a _second tine

Tibg sylestvgice concppafiona “ﬁm‘gﬂr thisy ransios {savdeced oAl & ﬁ’pg?l}lS%I as the ICs
VOiE 1 f appropriate this can also be carried out at

another time. 20 In order to be able to assess the
inhibitory activity of a substance, for each tine,

i.e. 16 or 24 hours, a corresponding control group is

enpl oyed whose anlnals only receive the formulating

c%xe i trhout Nﬂ”w In the control animals, the
SeC ®bl{ood saﬂBP g per animal is carried out as in

t hengubstjancespentsgd animals in order to be able to

determ ne the change in|the CETP activity w thout
i nhilbi t or] over tke correspondi ng experimental time 25

Haterval—{(16—or—24h)—After term nation of the
clotting, the blood sanples are centrifuged and the
BSHVIU MdaSureIRRVEdhe 8YviPb R&I es dnQfankf@idgt eI i@t | on of
the CETP activity, the cholesteryl ester transport
over 4 h is deternmined. To this end, in general 2 I

T%Lte%i{)rr %gﬁ g@cg? égtgvdtlryp : S‘SB%%?FS %%}a%gurgstgreé grall-yHJémg a stomach

uﬁde tBEi{aﬁ ﬁx% HGETPhﬁné‘e'TS}le&ﬁiﬁ&iéE [BRkcRik & ANBRAT t12£f5|01\401 (1995)]. To
h (T Ti)] are cal cul ated for each

thag lemalmaim dmmalarag eaahdoml}t dseiggecdbiopzounA Imuingtaareqealwiinbkr of animals,

at one of the ti reduces the chol este

ol act R dB0Peie Megtined e cpuivaL. BYese maisyation of the

shtbspnRé, tHlsva 1§ftak3n 'ﬁﬁﬁk&ch Nesusd By PurdhurB oﬁth@ SQetl?ogorgrtﬁﬂveﬁous plexus for

Measurement of the in vivo activity in Syrian gold

tmwtmnsatﬁarrﬁl 1@ ®yali Gl ettty inathre sems ﬁ“rledl"hlmtelstosjmbaance 1s then

a Enrlsatlergd I‘[30At e an Ihlzalsa Lrl]s(ilnght%\élspo%laachmtﬁ;eggtt s;?efciﬁc times after administration of

the test substance, blood is taken from the animals by puncture a second time (T2), in general
16 or 24 h after substance administration, but if appropriate this can also be carried out at

another time.

In ordef to be able to assess the inhibi_tory activity of a substance, for each time, 1.e. 16 or 24
hours, a corresponding control group is employed whose animals only receive the
formulating agent without substance. In the control animals, the second blood sampling per
animal is carried out as in the substance-treated animals in order to be able to determine the
change in the CETP activity without inhibitor over the corresponding experimental time

interval (16 or 24 h).

After termination of the clotting, the blood samples are centrifuged and the serum is removed

by pipette. For the determination of the CETP activity, the cholesteryl ester transport over 4 h

‘is.determined. To this end, in general 2 ul of serum are employed in the test batch and the test

is carried out as described under B-1.2.3.
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10 150-200 g are used to deternine the oral action of

"CETP inhibitors on serum|ipoproteins and

triglycerides. The animals aregggrouped in six animals
per cage and acclimtized to feed and water ad
[ibitumfor two weeks. Immediately prior to the start
of the experinent and after the substance has been 15

dm.nistered, .blqod is wthdrawn by re - ita
ittt o 48 GOkt ik g (e B (g apht CEm (T1) e
. . . ¢ .
SEHAL il by BRUBRSRo g A3ABLIMAIAHLv o e s
reduzss thachslesiery! chites srahsped biyrr20004s Segardedlag BAPewat er and

adm ni stered perorally by nmeans of a stonmach tube. The
control animals receive identical volunes of sol vent

: (7 PR . Tri gl ycerides, total '
\c/:ﬁﬁ%amegl{eero °I®Bﬁﬁéﬁgﬁg§?@r{%| and LDL chol esterol are
detés.m ned usdAg the anml ytjcal instrunent COBAS
00 plus (trom Rochel Di agnosti cs) according

\

to tlhe i hstrutions of 3®he mhnufacturer. From the

meastred—vatuves;—for—each—paraneter, the change in
percent caused by the treatnent with the substance is
calcul ated for each animal 25 and stated as nean with
Bien daedutberenbf @8 iDeYo 86D if Byfarbeflierhamstedd - | T,
conpared to the group treated wih solvent, the
effects of the substance are significant, the p-val ue

Pdg%}agqgg]yafnd%gﬁﬁlag%lnétg@%%rg <81? ?}%;Ijg ?st%%xté_%ﬂté&:?mga%&%aqngpa weight of
150%0@%5@&3 Qked - daértific MR- orddadfioh @PEFETP2inKib}Brs" & &Bdm lilpoproteins

20 B-H. 3. Measurenment of the in vivo activity in
and gnglyeatides. NOERRIM4le ercTyowwdan mixreimhle por eige and paphinmtized to feed

| i.popr ot ei,ns d triglycerides, test substance is 5
g efrsangbé[ m?fgrwoa gedéhi c mce [Dinchuk et al., BBA,
1295-1301 (1995)] using a stomach tube. Before the

start of the experinent, blood is wthdrawn fromthe
Ipmeesliately rriaar ks tthae Isiarg of the dpetimedferrd rafise the substance has been

algiga%lbigtl%él Lgfgoggsd wtit'ﬁhr%%cbeyr tefro or irt]altprlllgctﬁreero the -Lgl(leouss%rlgxrlrlls and used

to obtain serum after 30 min of incubation at room temperature and 20 min of
centrifugation at 30 000 g. The substances are dissolved in 20% Solutol/80% water and
administered perorally by means of a stomach tube. The control animals receive identical

volumes of solvent without test substance.

Triglycendes, total cholesterol, HDL cholesterol and LDL cholesterol are determined using
the analytical instrument COBAS INTEGRA 400 plus (from Roche Diagnostics) according
to the mstructions of the manufacturer. From the measured values, for each parameter, the
change In percent caused by the treatment with the substance is calculated for each animal
and stated as mean with standard deviation per group (n = 6 or n = 12). If, compared to the
group treated with solvent, the effects of the substance are significant, the p-value

determined by application of the t-test is added (* p <0.05; ** p <0.01; *** p <0.005).
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descri bed above for hanmsters by incubation at 4C
over ni ght and subsequent centrifugation at 6000 g.
After three days, blood is agapbn withdraw fromthe
mce in order to determne to |ipoproteins and
triglycerides. The changes in the paraneters neasured

aEgampler esg/edlca&sbloéHIHelaﬁent age change conpared with
the st artii | ue oincrease of HDL after
No. N&: ¢ (dg‘ggz(ﬁl 23‘%2@‘)‘;) 1 85 C. Working exanpl es

of pharmaceutical ggnpositions (b) 15 The conpounds
of the invention can be converted into pharnaceuti cal

preparations in the follow ng ways: Tablet: 20

Co 05|t| on: 100 ny of the conpound of the invention,
% : : e oefvaliyay trangzepyg hIETPimicge st ar ch

(native), 10 rrg of poI yVvi nyl pyrrol i done (PVP 25) (from

BASF, 25 Ludw gshafen, Gernmany) and 2 ng of nagnesi um

T aicinghe Thd| @bl Wetignt or? Udopthteidls airRlt @figi§cdtiles, @t Usibstance is
of curvature 12 mm -60-- Producti on: The m xture of

aéamé@fﬂd t@ﬂratlmnlcfmmt[i)@whuk gt tlodBANd8113PE K1 998)] usmg a stomach

[a 2% .5 s utio
t%qu%ue ore \{\gr% qfhtge ex%eﬁllﬁlileél L z 18 Mltgqgramgﬂém%% rFltro orbltally in
drée tor%ﬁﬁﬁmdlﬁhcﬂésﬁf&blaﬁlﬁi fligl?lo%nﬂbsmﬂ 8- sehith STHE ¥drbi€isi Sbtained as
conpressed in a conventional tablet press (see above

deseribied heie fof hathgtensalyl incybatign g‘u4°@e¢\{eneghicamp rselsssijyeat centrifugation

%ﬁb@ﬁg.clgﬁerbtgxegoc%ygﬁg&éf {écoP%B]JIHZ\H ra\!v\ln frlogn the e 1%9 ?Tll 8 Igler to determine

lipoproteins and triglycerides. The changes in the parameters measured are expressed as the

percentage change compared with the starting value.

Example | % increase of HDL after
No. 3 d (dose: 3 x 3 mg/kg)
1 85
C. Working examples of pharmaceutical compositions (b)

The compounds of the invention can be converted into pharmaceutical preparations in the

following ways:
Tablet:

Composition:

100 mg of the compound of the invention, 50 mg of lactose (monohydrate), 50 mg of
maize starch (native), 10mg of polyvinylpyrrolidone (PVP 25) (from BASF,

Ludwigshafen, Germany) and 2 mg of magnesium stearate.

Tablet weight 212 mg, diameter 8 mm, radius of curvature 12 mm.
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Conposition: 1000 ng of the conpound of the invention,
1000 ng of ethanol (96%, 400 ng of 15 Rhodigel (r)
(xant han gum from FMC, Pennsylggani a, USA) and 99 g of
water. 10 ml of oral suspension correspond to a single
dose of 100 ng of the conmpound of the invention. 20
Production: The Rhodigel is suspended in ethanol, and
he conpound of the invention is added to the
%@g%%ﬁ@+on. The water is added while stirring. The
m xture is stirred for about 6 h until the swelling
of the Rhodigel is conplete. 25 Solution which can be
"Brebrimimi ttees fecbnppaaint yof th€omeas b, hmtosé@ncﬁ@ﬁrdhgis(éraﬁlhﬁed with a 5%

co un of t ventj an, of polysorbate and 97

Frepst r{vp@h@ q é}{Bﬂnmer %wlf‘éraa? dggq ghq grxed with the

rﬁ eﬁﬁﬂpﬁgarﬁt@ Rr S R} esdgﬁ?s f?ﬁ ﬁ@fregsgf if gg&ﬁ?é}ﬁilonal tablet
the i nvention. - odu |on compound 0

Iirlsm; (sew eattoive nfor sformistpefidhel tatiet) e\ rguidelihe e@mpressive force for the
pol yet hyl.ene gl ycol and polysorbate with stirring.
CPHWTESHIONS b k.I%rocess is continued until the conpound
of the 5 invention has conpletely dissolved. i.v.
solution: The conmpound of the invention is dissolved
Suspensionehivh @i adigindtered®raidy:ur ation 1o solubility
in a physiologically tolerated solvent (e.g. isotonic
saline, 5% glucose solution and/or 30% PEG 400
gﬁ%@%ﬁéﬁ?. The solution is sterilized by filtration
“to fill sterile and pyrogen-free injection
contai ners. WD 2006/ 063828 -62- PCT/ EP2005/ 013490

1000 mg of the compound of the invention, 1000 mg of ethanol (96%), 400 mg of
Rhodige1® (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

10 ml of oral suspension correspond to a single dose of 100 mg of the compound of the

invention.

Production:

The Rhodigel is suspended in ethanol, and the compound of the invention is added to the
suspension. The water is added while stirring. The mixture is stirred for about 6 h until the

swelling of the Rhodigel is complete.

Solution which can be administered orally:

Composition:

500 mg of the compound of the invention, 2.5 g of polysorbate and 97 g of polyethylene
glycol 400. 20 g of oral solution correspond to a single dose of 100 mg of the compound of

the invention.
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Patent clains 1. Conpound of the forrmula (1) A3'5 CH3
(la) F3C F2 CH3 5 in which Rrepresents cycl opentyl

or isopropyl, and its salts, .gpLvates and sol vates of
the salts. 2. Conpound of the fornmula (la) FOHd | \ /
I FCNCOCH3 (la) 3 CH3 10 and its salts, solvates

Papductiohvat es of the salts. 3. Conpound of the formula
(Ib) FOH I \ / CH3 F3C N (Ib) H3C CH3 CH3 15 and

its salts, solvates and sol vates of the salts. - 63
GﬁgBQHJ‘gf @t 1r§xléﬁt1<§r9fs'§ﬁgﬁn&é& indfe HI%I’[{H%QH Ip'o{}' ﬁx{})'engf a/col and
for the treatnent and eventi on

mil)seﬂ:&eswuls stirringlsEheadtirtidgeproossp unxruﬁtmﬁed lkrell terconipeufid pf the

as defined i of Jaims 1 to 3 for
invention has comp etepyy dissolved.

i.v. solution:

The compound of the invention is dissolved in a concentration below the saturation
solubility in a physiologically tolerated solvent (e.g. isotonic saline, 5% glucose solution
and/or 30% PEG 400 solution). The solution is sterilized by filtration and used to fill sterile

and pyrogen-free injection containers.



preparing a nedi canent for the primry and/or
secondary prevention of coronary heart disease. 6.
Wee006/08382s conpound of the fargrul a (1) as defi nedT/EP2005/013490
any of Claims 1 to 3 for 10 preparing a nedi canent
Psaent d&inks’ €at ment and/ or prevention of

hypor T popr ot ei naem as, dysli pi daem as,
hyperGomppupdef thkdfermals (Dhyper | i pi daemi as,

hyper chol est erol aem as, arteriosclerosis, restenosis,
adi posity, obesity, diabetes, stroke and Al zheiner's
di sease. 15 7. Medicanent, cogprising the conpound of
the formula (1) as defined y of Clains 1 to 3 in
conbination with an inert i ¢ pharmaceutically
suitable auxiliary. 8. a3

Tenty, conprising the
conpound of the fornula £1) defyined in any of 20
Clains 1 to 3 in comi natN op-wi

M t b 9pe or nore further
active conpounds § r oup conqﬁ§ting
of anti di abetics 0 oA GHahi bitors,
anti coagul ants,C"ca NN , \angi otensin Al
ant agoni sts, ACE inhibitors, beta biCbkers,
phosphodi esterase inhibitors, stinulators of soluble
guanyih attéch Ryrep@sants cydMipeatyhanisepopylliatid ék isalss, sblyteohld solvates
receptor agoni sts, HMG CoA reductase 25 inhibitors,
squaF%H@“@ﬁﬁthase i nhi bitors, squal ene epoxi dase
i nhibitors, oxidosqual ene cyclase inhibitors, ACAT
i nhibitors, MIP inhibitors, PPAR agonists, fibrates,
1.1 pastompdunbiof dleformafiialapt er ol absor ption i nhi bitors,
bile acid reabsorption inhibitors, polyneric bile
aci d adsorbers and |i poprotein ant agoni sts. 30 9.
Medi caments according to d ai qr 8 for the primary
and/ or secondary preventign

CH,
F.C (2
CH,
and 1its salts, solvates and solvates of the salts.
3. Compound of the formula (Ib)
(Ib)

and its salts, solvates and solvates of the salts.
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hypol i popr ot ei naem as, dysli pi daem as,
hypertri gl yceri daem as, hyperli pi daem as,

hyper chol est er ol aem as, arter.iggscl erosis, restenosis,
adi posity, obesity, diabetes, stroke and Al zheiner's
di sease. 5 11. Method for the primary and/ or secondary
prevention of coronary heart disease in humns and
ani mal s by adnlnlsterln& an effective anmount of the

‘ConpdutiPBrdidiehe f3mua &) 3 fefingd igemymdd-lpimsahnip dffor the treatment
d ai %d./%) ﬁapev%%t% %fdi% di canment as defined in any of

d ai ms thod for the treatnent and/or
prevention of hypol i poprotei naem as, dyslipidaem as,
hypetrigl ceri daem as, hyperli pi daem as,
hyperlsoricdiecionneunt f the ferala £l asrdsdingd in reseédeins, 1 to 3 for

adi p b e strok and zhei
di Se%?%&a%ngﬁauﬁxg%ltsd%erg f% enéﬁ‘lmaIB/ an r Sﬁlc%lﬁélpl RI&V%{HIOH of coronary
ef f eddehnt@isamgeunt of the conpound of the formula (1) as

15 defined in any of Clains 1 to 3 or of a nedi canent

as defined in any of Clains 7 to 10. 13. Process for

h f the. f def {,ned
P Bt o EPREY B 6t g PR hebedlin 3inat GHiihe to 3 for
O M) 220 2abbnt! 16H it Nedhubbh®) an @B bSvention of

initially, by asymretric reduction, converted into the
conp d\ypthqprqth]@aepr@rasm flyslip{daemey, hﬁ@tr@lxqehdaemlas hyperlipidaemias,

hypercholesterolaemias, arteriosclerosis, restenosis, adiposity, obesity, diabetes,

stroke and Alzheimer’s disease.

7. Medicament, comprising the compound of the formula (I) as defined in any of
Claims 1 to 3 in combination with an inert nontoxic pharmaceutically suitable

auxiliary.

8. Medicament, comprising the compound of the formula (I) as defined in any of -
Claims 1 to 3 in combination with one or more further active compounds selected
from the group 'consisting of antidiabetics, platelet aggregation inhibitors,
anticoagulants, calcium antagonists, angiotensin AIl antagonists, ACE inhibitors,
beta blockers, phosphodiesterase inhibitors, stimulators of soluble guanylate
cyclase, cGMP enhancers, diuretics, thyroid receptor agonists, HMG-CoA reductase
mnhibitors, squalene synthase inhibitors, squalene epoxidase inhibitors,
oxidosqualene cyclase inhibitors, ACAT inhibitors, MTP inhibitors, PPAR
agonists, fibrates, lipase inhibitors, cholesterol absorption inhibitors, bile acid
reabsorption inhibitors, polymeric bile acid adsorbers and lipoprotein(a)

antagonists.

0. Medicaments according to Claim7 or 8 for the primary and/or secondary

prevention of coronary heart disease.
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CH3 F3C/ (tea) CH3 which is then either 5 [A] by

i ntroduction of a hydroxyl protective group reacted to

give a conpound of the fornulea-(1va) O O-PG | CH3

F3C N (Na), CH3 10 in which PG represents a hydroxyl
protective group, preferably a radical of the formnula

L0si R MgReamén aghprdingRto G@mahdriB falr ehel tteattriestabnd/pr prevention of

differe t an ese 15 and t

by aiyePn BRdh RSt sirineprisn, Rtiigicenofinat AN berlipidacmiss,
conp &c%leit&%laeﬁﬁismﬂr@n%@éros@6resFé§’os19"a@p651 Y, %sny diabetes,
F3C N (Va), CH3 in which PGis as defined above,

5 stroke and Alzheimer’s disease.

11.  Method for the primary and/or secondary prevention of coronary heart disease in
humans and animals by administering an effective amount of the compound of the
formula (I), as defined in any of Claims 1 to 3 or of a medicament as defined in any of

Claims 7 to 10.

12. Method for the treatment and/or prevention of hypolipoproteinaemias, dyslipidaemias,
hypetriglyceridaemias, hyperlipidaemias, hypercholesterolaemias, arteriosclerosis,
restenosis, adiposity, obesity, diabetes, stroke and Alzheimer’s disease in humans and
animals by administering an effective amount of the compound of the formula (I) as

defined in any of Claims 1 to 3 or of a medicament as defined in any of Claims 7 to

10.

13. Process for preparing the compound of the formula (Ia) as defined in Claim 2,

characterized in that the compound of the formula (Ia)

1s initially, by asymmetric reduction, converted into the compound of the formula

(Ia)



10

15

[B] initially reduced di astereoselectively to give the
conpound of the formula (Vla) OH OH F3C N 3 (VI a)

CH3 CH which is then, by regigsel ective introduction
of the hydroxyl protective 10 group PG converted
into a conpound of the formula (V), the conpound of

the formula (Va) is then, usipg
reacted to give a conpound
OlePGI\ /I CH F3C N 3 (VW

fluorinating agent,
e fornula (VIla) F
CH 15 -67- in which

PG is as defined above, arf thg”hydoexyl protective

gi ving the conpound

5 and the

conmpound of the for prg riate,
converted wth the ~apg ' S an ﬁﬁ5
(ii) bases and/fet aci ds /i , salt

and/ or

sol vates of the
preparing the conpound

. . Précess for
he formula (I1b) as defined

in. Qaim1l1, characterized |n t hat the conmpound of
the formula (Hb) O O

which is then either

[A]

by introduction of a hydroxyl protective group reacted to give a compound
of the formula (IVa)

(IVa),

in which

PG  represents a hydroxyl protective group, preferably a radical of the
formula -SiR'R’R’, in which
R', R? and R? are identical or different and represent (C;-Cy) alkyl,

and then, by diastereoselective reduction, converted into a compound of the

formula (Va)



I\ / I CH3 FC ~N (Ilb) H3C CH3 CH3 15 is initially,
by asymmetric reduction, converted into the conpound
of the formula (IIlb) F C CHe-(II1b) 3 3 ACC CH3
which is then either 20 [A] by introduction of a

hydr oxyl protective group reacted to give a conpound’

of the fornmula (IVb) -68 , PG O /[l CHF CH\N3
(

(I'vb), 3 H3C CH3 CH3 in whic b represents a

hydr oxyl protective group, pref y a _padical of the
fornula -Si RIR2R3, in which &Y anR3 are
identical or different and repres-nt (1-4) al kyl, 10
and then, by diastereg S W, , convert ed
into a conpound of thg

-",

(Va),

in which PG is as defined above,

or

[B]  initially reduced diastereoselectively to give the compound of the formula

(VIa)

which 1s then, by regioselective introduction of the hydroxyl protective

group PG, converted into a compound of the formula (V),

the compound of the formula (Va) is then, using a fluorinating agent, reacted to

give a compound of the formula (VIIa)




formula (VO) GHOLPG | \ / CH3 F3C N (Wb), H3C CH3
CH3 in which PGis as defined above, 15 or [B]
initially reduced di astereoselggctively to give the
conmpound of the formula (VIb) -69- OHOH/ | CH3 F3C
N (VIb) H3C CH3 CH3 which is then, by regioselective
i nt r odudt¢holG of astdedinhg dvavey| protective group PG
converted into a conpound of the fornula (Vb), 5 the
conpound of the formula (Vb) is then, using a
fl uor t [
for nua%nEQ%é\:/ ‘ﬂ?dl%gfl P%‘otécﬁa@%ﬁq_lp G ¢ tlYé:ﬁ ée%ﬁ%ﬂj ‘89 Qftof3R methods
giving the compound of the formula (I)

and the compound of the formula (Ia) is, if appropriate, converted with the
appropriate (1) solvents and/or (ii) bases and/or acids into its solvates, salts and/or

solvates of the salts.

14.  Process for preparing the compound of the formula (Ib) as defined in Claim 1,

characterized in that the compound of the formula (IIb)

is initially, by asymmetric reduction, converted into the compound of the formula

(Tb)

which is then either

[A] by introduction of a hydroxyl pfotective group reacted to give a compound

of the formula (IVDb)



H3C CH3 CH3 in which PGis as defined above, 10 and
the hydroxyl protective group PGis then cleaved off
by customary nmethods giving-tghe conpound of the
formula (1b) and the conmpound of the forrmula (Ib) is,
if appropriate, converted with the 15 appropriate (i)
solvents and/or (ii) bases and/gr=_cids into its
sol vates, salts and/or solvat t he gélts.

O/

in which

5 PG represents a hydroxyl protective group, preferably a radical of the
formula —SiR1R2R3, in which

R!, R? and R? are identical or different and represent (C;-Cy) alkyl,

10 and then, by diastereoselective reduction, converted into a compound of the

formula (Vb)

in which PG is as defined above,
15

or

[B] inttially reduced diastereoselectively to give the compound of the formula

(VIb)
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CH, (VIb)

which is then, by regioselective introduction of the hydroxyl protective

group PG, converted into a compound of the formula (Vb),

the compound of the formula (Vb) is then, using a fluorinating agent, reacted to

give a compound of the formula (VIIb)

in which PG is as defined above,

and the hydroxyl protective group PG is then cleaved off by customary methods
giving the compound of the formula (Tb)

and the compound of the formula (Ib) is, if appropriate, converted with the
appropriate (i) solvents and/or (ii) bases and/or acids into its solvates, salts and/or

solvates of the salts.



