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process for this preparation, to its usg_on its own or in conbination for
treating and/or preventing 5 diseases and to its use for preparing
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transfer afassldlipspretedhs @hb@rmoitnm@bm& fudction is the transport of lipids, such as, for

example, cholesterol, cholesterol esters, triglycerides, fatty acids or phospholipids, in the

blood. High LDL cholesterol concentrations (>160 mg/dl) and low HDL cholesterol
concentrations (<40 mg/dl) contribute substantially to the development of arteriosclerosis

[ATP III Guidelines, Report of the NCEP Expert Panel]. In addition to coronary heart

20 disease, unfavourable HDL/LDL ratios also promote the development of peripheral

- vascular disorders and stroke. Accordingly, novel methods for elevating HDL cholesterol
in the plasma are a therapeutically useful advance in the prevention and treatment of

arteriosclerosis and the disorders associated therewith.

25  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

30  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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sol vat es of e - The present invention provid In part

t he conpoupdfittavi ng t he systematic name 15

(5S) - 4-cycl ohexyl - 2-cycl opentyl -3-((S)-fluoro[4-(trifluoronethyl)phenyl]neth
yl}-7,7- dinmethyl-5,6,7, 8-tetrahydroqui nolin-5-ol and the structural fornula
(1a) The present invention provides the compounds of the structural formula (I) '

(

@

10

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
15 (5S)-4-cyclohexyl-2-cyclopentyl-3-{(S)-fluoro[4-(trifluoromethyl)phenylJmethyl}-7,7-
dimethyl-5,6,7,8-tetrahydroquinolin-5-ol and the structural formula (Ia)

and its salts, solvates and solvates of the salts.



CH3 3(1a) BHCHA 1 3dhdoicign comitticss, sol vates and sol vates of the salts. BHC 04 1
341-Foreign countries -3- The present invention in particular also provides
the conpound having the systematic nane ,
(SS)-4-cyclopentyl-3-{(S)-fluoro[4-(tri ff’uororret hyl ) phenyl ] net hyl } - 2-i soprop
yl-7,7- dinethyl-5,6,7,8-tetrahydroqui nolin-5-ol and the structural fornula
(Ib) FOH 3 5CH3 FCN(Ib) 3 I—I3CCH3 5CH3 and its salts, solvates

and sol vates of the salts, Hereinbel ow, the conmpounds of the forrrul a (1),
(l'a) and (Tlmprs$e@t HeBtiontr RagtiGularafie REpYigen the comBovndiay g the SYSESHAICAITED t he
I nventi on” | The
compound abson Ay aopenth I (5 RIokdll (RN AHER) P Tnen b SRRRRYAS.

st er eoi sondimethyl-516)R 8-téteahgtioqainelin-S-¢liaad tiey waeris)forndille (o) esent i nventi on
conprises all enantioners, diastereoners and their respective m xtures.
From such m xtures of enantioners and/or 15 di astereoners, the

stereoi sonerically uniform conponent s be isolated in a known manner.

Preferred is the S-configuration at d at CG3 shown in formula (l1). In
the context of the present inventipn, pyefergid salts are physiol ogically

acceptabl e salts of the conpound &agcorfling f0 the invention. However, salts
which for their part are

and its salts, solvates and solvates of the salts.

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

10  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
15  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
20 unsuitable for pharmaceutical applications but which can be used, for example, for

isolating 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
25  hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic

acid, ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,



20 unsui t apffe oLt pRACRBEA]UNNSS| applications but which can be used, for
exanple, for isolating or purifying the conpound according to the invention
are al so included. Physiologically accepjable salts of the conpound
according to the invention include acid addition salts of mneral acids,
carboxylic acids and sul phonic acids, for exanple salts of 25 hydrochloric
aci d, hydrnsphbateaedisulphoniq ppidy p¢eticaasidi trifheroptedic i asida direpionie tasad danticpisishi ¢
aci d, ethanesul phoni . acid,.tolu sul.phani c_aci d, . benzenesul phoni ¢ aci d,
i 0a° 1341 P iRl pirtiCh g ORULRART, Bl A1 SRORFRTRER "acer e aci o,
trifluoroacetic acid, propionic acid, lactic acid, tartaric acid, malic
acid, citric acid, fumaric acid, maleic acid and benzoic acid.

Physi ol ogi Basiojogicadls peedntable salissofothe ichmpewndh aeperiling év thei ingentiont Aso ingludart i on

al so include 5.salts of,custonpr ases, such as way of exanpl e by
ey of or Pl 3628l pfoe BFR 2 B VY ool b RN afptEERg ot

pot assi um fght Salts (ArlexhinpR QAR AR Md pethdsfunt 8lks), AXATR! QrtahehLams dots and
magnesi um salts) and amoni um salts, derived fromamonia or organic am nes
havi ng 1 texamplecealdiom salteasd nmagoésiem salts) and pmuiondwmarsplis dariviedfromeammodnia
preference, ethylan ne, die l,am ne riethylamne, ethyldijsoprtopylan ne,
D0 oot HFSEaS ABINES hatihg | ob ARiepon aldnis Rk ary qiey ey EPlsRBR Y R 26

di met hyl aniBREMIAN0! ethPlahiad, Ne. dRileIFiNk,aM ReothtafBichy | raRBRopRPyladith, Ni ne,
| ysi ne, g?hylenediaﬁﬁﬁe and N—nethylpiperidinéﬁbln the cgﬁteQFﬂﬁyatﬁe’

i nvent 1on, memiettanelming, er  t didthawianiioe,ms  oftriethenaddamipeund adicyslofienylatmone, 15

the i nventj.on ich, jn solid or liquid stat fgrma conplex b .
coor di nat 1 SeHP TS RaL PieseBe, R, SsmsftThSheihe, Hreging dysine,
sol vat es ViR§16nddibenif@ MANOREHIPifesidet h Water. In the context of the
present invention, preferred Solvates are hydrates. Mreover, the present

i nvention also includes prodrugs of the conpound according to the 20
invention. The term "prodrugs” includes conpounds jch for their part may
be biol og‘i“ég? F?Pt%fﬁtoifg@ Gre Wé‘cm@%{éﬂé?g&&& ?}E‘}S}A@d ?F‘?)‘Ppwgr?ﬁ?@ﬁmg to

met abol.‘j Cathé Ynvéhtion which, in solid or liquid state, form a complex by coordination with solvent

molecules. Hydrates are a special form of solvates where the coordination is with water. In

the context of the present invention, preferred solvates are hydrates.

Moreover, the present invention also includes prodrugs of the compound according to the

20 invention. The term “prodrugs” includes compounds which for their part may be

( biologically active or inactive but are converted (for example metabolically or
hydrolytically) into the compound according to the invention during their residence time in

the body.

25  In the context of the invention, (C;-C4) alkyl represents a straight-chain or branched alkyl
radical having 1 to 4 carbon atoms. The following radicals may be mentioned by way of
example and by way of preference: methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl and tert-butyl.

30 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)



hydr ol yt i qgHid ¥) 1 Bt-Porbiag c&@emeund according to the invention during their
residence tine in the body. 25 In the context of the invention, Lt-C4)

al kyl represents a straight-chain or branched al kyl radical having 1 to 4
carbon atoms. The foll owi ng radicals may’ be nentioned by way of exanple and
by way of preference: nmethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
{on also provides a process for

sec-butyl and tert-butyl. 30 The inve
preparing the conpound of the formnul @ according to the invention,

characterized in that the conmpound o formula (l11a) BHC 04 134 |- Foreign
countries -5- OOCH3 F3C N (lla)g CB1s pnitially, by asymetric
reduction, converted into the congpund |of the formula (HHa) O OH I CH3 FC N
(Ha) 3 CH3 which is then eN ¢ ~Naqt roducti on of a hydroxyl
protective group reacted to the fornula (l1Va) PG (IVa),
416¢c F C CH3 Ch, (IIa)

CH,

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

=
CH
XN : (IlTa)

F,C
: CH,

which is then either

5 [A] Dby 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



3 d- 3 iBHOWY chuiPGreightamenrts a hydroxyl protective group, preferably a
radi cal of the fornula 10 -SiRIR2ZR3, in which BHC 04 1341 -Foreign
countries -6- R, R2 and R3 are identic or different and represent (Cl-C4)
al kyl, and then, by diastereosel ective Teduction, converted into a conpound
of the formula 5 (Va) ,PG OHO CH | 3 (Va), F3C/ \NCH3 in which PGis
as defined above, or in the reverse order of the reaction sequence 10 [ B]
initially reduced digstereoselectively to give the conpound of the fornula
(Vla) OH OH CH3 Fé wll&faremtmﬁioeHlffegentmedremgsenb@l@la&dt,i ve

i ntroduction of the hydroxyl protective group PG converted into a conpound
of the fornmula (Va), 15

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

5 (Va)

(Va),

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)
-
(VIa)
which is then, by regioselective introduction of the hydroxyl protective group PG,
converted into a compound of the formula (Va),
15

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

compound of the formula (VIIa)



t he conpoWHLC 04 1 BHEeFdreipivbuatrieya) i S then, using a fluorinating agent,
reacted to give a conpound of the formula (ViIla) BHC 04 134 1 -Foreign
countries -7 PG F O\ CH3 (VIla), F3CNCH in which PGis as defined
above, and the hydroxyl protective group’PGis then cleaved off by customary
met hods giving the 5 conpound of the fornmula (la) and the conpound of the

formula (la) is, if appropriate, convaited with the appropriate (i)

solvents and/or (ii) bases and/or a nto its solvates, salts and/or
solvates of the salts. 10 The conpo thgdormula (11a) can be prepared

i i 1), (IX) and (Xa) 9 O O O CH3
FBCNH2 HOCH3 (VIII) (IX) (Xa)-ln a 3-cqnponent reaction in the presence
of a protic acid or Lew s : er to 15 give the conpound of
the formula (Xla) BHC 04 [ e%H-8- OO0

F,C ’ (VIla),

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 (ii) 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)

0

T NH,

H™ ~o CH,
(VII) (IX) (Xa)

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)



\' | CH3 (8 04 F34-Fbréibld camttiek hen oxi di zing this conpound to the conmpound of
the formula (l11a). The invention furthernore provides a process for
preparing the conpound of the formula 5 (Ib) according to the invention,
characterized in that the conpound of the fornul a (I''b) CH3 (Itb) AC~H3CCH3
F3C CH3 is initially, by asymetric reduction, converted into the conpound
of the formula (111b) O OHCH3 (IIlb

FNHIC CH3 3 CH3 which is then
either 10 [A] by introduction of a xyI protective group reacted to
q

gi ve a conmpound of the fornula (I Vb] 04 1341 -Foreign countries -9- F C
CH3 (1Vb), ACHH3C3 3 CH3

(XIa)

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

‘ The invention furthermore provides a process for preparing the compound of the formula
5 (Ib) according to the invention, characterized in that the compound of the formula (IIb)
(IIb)
( is initially, by asymmetric reduction, converted into the compound of the formula (IIIb)
C 3
F.C (11Ib)

which is then either
10

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



in which RScent83ERbBIA chymtiaxy| protective group, preferably a radical of

the formula 5 -SIRIR2R3, in which Rl, R2 and R3 are identical or different

and represent (Cl-C4) al kyl, and then, ba/ di astereosel ective reduction,

converted into a conpound of the fornmula”~ 10 (Vb) CH3 F3C ~b)' ACHH3C3

CH3 in which PGis as defined above, or in the reverse order of the reaction

sequence 15 [B] initially reduced di asosel ectively to give the conpound
Q

of the formula (VIb) BHC 04 1 341- For ei ountrles -10- OH OH CH3 (VI b)
F3C N H3C CH3 CH3 which is then, b)bre eIS Ge introduction of the
hydroxyl protective group PG convefted [i ntoja corrpound of the formula
(Vb), 5 the conmpound of the forg hen, using a quorlnatlng
agent, reacted to give a corfp a (VIlIb) .,PG

CH
? (IVb),

in which

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

5 -SiR'R?R?, in which
Rl, R? and R? are identical or different and represent (Cy-Cy) alkyl,

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

10 (Vb)

(Vb),

in which PG is as defined above,

or in the reverse order of the reaction sequence
15

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



F O CH3 (\BOC 04 F38)-FilelddCofabi®s 3 CH3 in which PGis as defined above, 10
and the hydroxyl protective group PGis then cleaved off by customary

met hods gi ving the conpound of the formél a (Ib) and the conmpound of the
formula (1b) is, if appropriate, convert'€d with the appropriate (i)

solvents and/or (ii) bases or acids into its solvates, salts and/or sol vates
of the salts. 15 The conpound of the foFrmH a (I11b) can be prepared by

reacting the conpounds of the formula 1), (I X) and (Xb) BHC 04 1
341-Foreign countries -11- OO CH3 OCH3 H3 CCH3 (Vi)
(I'X) (Xa) in a 3-conponent reactlon:n t He gsence of a protic acid or
pdynd of the fornmula (Xl b) AH3CH
CH3 (XIb) F3C 3 CH 3 5 and [
conmpound of the formula (Ilb

which is then, by regioselective introduction of the hydroxyl protective 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)
(VIIb),
L 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 (ii) 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 (VIII), (IX) and (Xb)



Conpounds gHC b e34QrsieatodnMiek! ), (1 X) and (Xa) and (Xb) are commercially
obt ai nabl e, known fromthe [iterature or can be prepared anal ogously to

processes known fromthe literature (cf. also WD 99/14215 and WO
03/028727). 10 Suitable inert solvents fldr the individual process steps are,
for exanple, ethers, such as diethyl ether, diisopropyl ether, dioxane,
tetrahydrofuran, glycol dinethyl ether or diethylene gbycol dinethyl ether,
hydr ocar bons, such as benzene, t& uene, xylene, hexane,|| cycl ohexane or
mneral oil fracti Lted hydr ocar bo
di chl or onet hane, t ar bon tetrach
trichl oroethyl ene orYchl or obenj licH.s al so p&
t he solvents nentioned. Th y ons % n pFgétess d
-* (V) and (111) -5 \"@ are generakn% 20 carried 0t qgﬁng reduci ng agents
suitabl e for reducing ketones to hydroxyl conpounds. BHC 0% 1 341- Foreign
countries -12- These include, in particular, conplex alum nium hydrides or
borohydri des, such @4IDfor exagpe, |ithium hydride,Xs8pbdi um hydri de,

pot assi um hydri de, zinc borohydride, lithium alum nium hydride,
di i sobutyl al um ni um hydri de (DI BAH), sodium bis-(2- nethoxyethoxy)al um ni um
di hydri de,infi3-¢fimpanent gretiongo thehgrasenaeef aprofit apidomlewis dcid with pa¢ amathar den
hydri des, or_ borane co Xes u s, for exanple, borane
t et r ahydr Pt ﬁ,CO%IBPMé&ﬁﬁg?Wa éﬁpghi de or borane N, N-diethylaniline
conpl ex. The asymmetric reduction in process step (Il) -* (lll) is carried

ut in the presence of catalytic ano1“a (0.01 to 0.3 nol equival ents) of

N

, 2-di chl or oet hane,
A Jise m xtures of

(LINH > (1), (1v)

enantionerically pure (IR 2S)-1- 10 3 i ndan-2-ol as chiral inductor. The
reduci ng agent which is preferabl¥)us~q orothis pur pose i s borane

N, N-di et hyl ani | i ne conpl ex. The r@pctiqgn is[lgenerally carried out in one of
the ethers |isted above or i 8rably in tetrahydrofuran, in a

t emperature

s (XIb)

5  and then oxidizing this compound to give the compound of the formula (IIb).

Compounds of the formulae (VIII), (IX) and (Xa) and (Xb) are commercially 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).

10
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 benzene, toluene, xylene, hexane,
cyclohexane or mineral oil fractions, or halogenated hydrocarbons, such as
15  dichloromethane, trichloromethane, carbon  tetrachloride, 1,2-dichloroethane,

trichloroethylene or chlorobenzene. It is also possible to use mixtures of the solvents

mentioned.

The reductions in process steps (II) —» (III), IV) - (V) and (III) —» (VI) are generally

20 carried out using reducing agents suitable for reducing ketones to hydroxyl compounds.



range of fBHV4 804 -F&reithQbuntef erably from OC to +30C. 15 The reduci ng
agent used for the reductions (1V) -* (V) and (Il1) -* (VI) is preferably

| ithium al um nium hydride or DIBAH The reactions are generally carried out
in one of the ethers Iisted above or i%tol uene, preferably in
tetrahydrofuran or toluene, in a tenperature range of from-80Cto +50C, in
the case Ofhebé irkvlet®, @ paitithlan) donsiplbdahidigfudd abddes'@MorOydiidest 306h agldiok N t he
case of DIBAH preferably from-80C to +30C. 20 A preferred h dr‘oxyl. _

prot ect i v@xgm@Ee@ lithypmphyslsise s sadivp shydrifle,) potassiumyhydride; wine boroligdride slithiua | y|

group, such as. for,exanple,.tri hyl si |yl riet 4], . .

trii sopropaslllluginpiﬂ1 op?qré{é?- %‘ﬁﬁ"%\‘%ﬁ%ﬁ‘ﬁiﬂn&i IEW&.U ar ?‘?‘ iﬁ?ﬂéi” pf%qlgmgn@ég'qzé
given to tgéthoBindxgiamahiivksi | Whyddde Slithihmar @Hﬂkylb@roﬁgdmeal | yr i Nfithagwiced
in one of the abovenentioned hydrocarbons, hal ogenated 25 hydrocarbons,

et her s Sor triglkkgkysburhipidror hpdrid¢s, @ bofane rcomplexesheugh easenoe efamplaberansuch

as, for e I triethylamn NN- di.l Sopr o yl,am ne ridi ne,

261 ut i o RERRyArOf RPN PO B VAN B PI BHTAEY { KA A s SRS ot ep (111)
-> (1V), the silylating agent used is preferably tert-butyldinethylsilyl 30
trifluoronmethanesul phonate in conbination with 2,6-1utidine as base. The
reacti on i’khe gyefmatablryducton iie graess step dilf b ofdld)rist tearied ont imkheepresence ofi
temperature range of fr -40C _to +40C, preferably from-20C to +30C. BHC
04 1 341- Fdtadytin Ao (el o 1053 e gAY alsats); of penagtigmenically) pure W RIS at i ng
agent ed, 1S er ri- |-y ' : r | | L on
weh o errigRIEL LR s ol maBHbX Sle DS htofh i RIEErl RN 0
out in di neirpysefiobomne deN-digthyadikingesmplex.€Tearegeionfis gemaialBCedraedrdiiGf one
preferably from +20C tqQ +80C. 5 The fluorination in process step (VI) ->
(M1) is gf?ifnt@i? gtheg;s @at,egiaégv%@f 1 dolyere, d)refgqqgly in tetrahydrofuran, in a temperature

range of from -80°C to +50°C, preferably from 0°C to +30°C.

15  The reducing agent used for the reductions (IV) — (V) and (IIl) — (VI) is preferably
lithium aluminium hydride or DIBAH. The reactions are generally carried out in one of the
ethers listed above or in toluene, preferably in tetrahydrofuran or toluene, in a temperature
range of from -80°C to +50°C, in the case of lithium aluminium hydride preferably from
0°C to +30°C and in the case of DIBAH preferably from -80°C to +30°C.

20

(. A preferred hydroxyl protective group for pracess steps (III) = (IV) ar (VI) = (V) is a silyl
group, such as, for example, trimethylsilyl, triethylsilyl, triisopropylsilyl or tert-
butyldimethylsilyl. Particular preference is given to tert-butyldimethylsilyl. The silyl group
is generally introduced in one of the abovementioned hydrocarbons, halogenated

25  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 tert-butyldimethylsilyl
30 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.



abovenent igmMe 04 hy4r-BeRighosmtrdks hal ogenat ed hydrocarbons or in acetonitrile,
preferably in toluene or dichloronethane, using diethylam nosul phur
trifluoride (DAST) or norpholino- sul phur trifluoride as fluorinating agent.
The reaction is generally carried out il3a ( 1o tenperature range of from
-80C to +40C, preferably from-60C to +20C. Renoval of a silyl protective
group in Vi - I aid
of acids, qu &gﬁ&gss %?Rw)egapr; the gl;l/})l?t(i)@h%g?flagégcl? %‘%fa%) W%e%ﬁt%@%ﬁt?)gﬂgél d,

or witht rnénlorsdedn(obmbinamm d\&ﬂ], trlsﬂnglananq arfdoD VAR ap bases. e reaionfis prefdaratdy or

tetrabutyl ammoni um.fl yoride 15 (TBAF). Suitable i nert I ve are
aboverent i GH&S 8Fh&D mﬁi ﬂ’iﬂ’%ﬂg dey, agen%f%‘érﬁdangﬁ)r @Lé Ot ﬁé&ﬁures

of the solﬁ{.@fg;a%bnﬁgﬁll@@ to TR enoval is preferably carrl ed out using TBAF
in tetrahydrofurian as solvent. The reaction is generally carried out in a
tenperature range of from - 20C to +60C, preferably fromOC to +30C. 20 The
condensatign react ton (M11) X%/ X{, I s generally carried out
in one of Hhefl u‘?““"é‘ﬁﬁv’é‘nﬁ‘i%?%nﬁﬁpé Rers (Vi) 1&I&96ﬁ@i¥ cagtigdh ol nyepe 0 ghe

et hanol, %B(z&ﬁé}ﬂg)hegh %8935&%%%&0 ﬁﬂecf%%@&l;or s ¥ 119£celtc911 géﬁf@rﬁb@f the

sol vents nmentTone erence 1s s ng I 'soprop y

Protic acitdhefi¢ of didhlerdmdthint, asipg ai‘eﬁgésaxﬁlheﬁn}ﬁﬁ@ trifllorfiRN@ A8 T) dma@Phslindci ds,
such as, for exanple, acetic acid, trifluoroacetic acid, oxalic acid or
par a- t ol uesvRhyr ﬁﬂ@ﬁp@d%@isdﬂumnatm&oaggahﬂ& eadpaggon sigcgengrallyr earried awp|ia, a

ydr och| or HEIAC cP suitable are
r}evm S Qm r%pgr(ét era gl::Bor exaaﬁ%ﬂfq r%?eﬁ%?iﬁrﬁ ggcct)? z(ﬁ:c chl ori de.
Preference is glven to trlfluoroacetlc acid. 30 In general, the reaction is
carried out in a tenperature range of fromOC to +120C, preferably from
+20C t o +8Remmowhof @4ilyl I@@QCtF@r&fDmmdUQW$ steg (VH)=> (hés generadly icamied out with

gﬁ:hydr 09%he ta{dO (ﬁ) acuﬂq guc?lcesfor antl)plg >i'l))drochlo(rlc 201(1 or %P%go%lcl: c ac15 I’olr (\ah(fjlthotﬂe in

aid of fluorides, such as, for example, hydrogen fluoride or tetrabutylammonium fluoride
15 (TBAF). Suitable inert solvents are the abovementioned ethers, alcohols, such as methanol
or ethanol, or mixtures of the solvents mentioned. The removal is preferably carried out
using TBAF in tetrahydrofuran as solvent. The reaction is generally carried out in a

temperature range of from -20°C to +60°C, preferably from 0°C to +30°C.

20  The condensation reaction (VIII) + (IX) + (X) — (XI) is generally carried out in one of the
abovementioned ethers, 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.

25 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.

30
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.



of the halBiftvar 34 -Fyreipweanbiens | i sted above, or, if appropriate, in

al cohol s, such as nethanol or ethanol, in acetonitrile or in water.
Sui t abl e oxi di zi ng agents are, for exarrgjlk| nitric acid, ceriumN) anmoni um
nitrate, 2,3-dichloro-5,6-di cyano-1, 4-bénzoqui none 5 (DDQ) pyri di ni um

chlorochronate (PCC), osm umtetroxide, manganese dioxide or a catalytic

dehydr ogermat ioafilatish (gehyifig fifionyliropiotkes fep FAT) BN gehetalynRiedh 2 licogNce is
given to an oxidation using DDQ in dichloronmethane as sol vent. The oxidation

i s gener alof ﬁhe élalofgﬁwed)@wdmarbon%mwa%h@we Wariéeﬂpﬁlfopﬂﬂ'@mln sdrohels, sudoes

pr ef er abl The . G a rrled
out at at ?{rnos %‘ Qr ethg?ogé%t% § glmeo 19%&Yerd$’1§4ag%ro§( c??%'g x@ﬁpafeﬁ?r ?ﬁ% 5to05
bar). In g@tﬁer@dld cbeu (19§ e&ﬁm%hﬁxﬂﬁ rﬁfr@teCQYS’-tlﬁHlo@dlS sadlcy@bma%q@mone
pressure. The preparatlon of the conpound accordlng to the invention can be

i 11 ust sat 6BDKY), priddiniin phlarpdepmate cRéD, l@émmm tgmldm rmalmme%dlemgﬁ or a

t -1 AHC. TF A~-N
DD B3 x RN Ft osdyion ink, Pain i ibne & pallydifoon-inth. reage & ¢
Si Me2t Bu gi¥ed tSlalydZidBton\Ghing DRIYRHChiok dthétant, £-sbiehd ThE oxidation is generally

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

( 10 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

15  synthesis scheme below:
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C NI G'@I-f@’&%l-ﬁﬁe%%mﬁm@s%m Bu F OH DAST TBAF F C 1/ \NI CH3 F C 1/
NCH3 3 a 41-Foreign countries -16- Schene 0 O TFA CH, +

F3CI NHI\V I | CH3 HTOHI C CH3 FBCHC NCH3 3 3 HCH3 CH3 OH DDQ BH3
PhNEt2 --- xy CH (IR 2S)-1-amino- | //1P-CH FCN3indan-2-0l FCN3 3
CCH3 3 H3C CH3 CH3 CH3 O O Si Me2tBu OH O-Si Me2t Bu TBDMSOTf Li Al H4
, 6-luti dieheCH3 | / I CH3 FC/ N FC N

I\)ax +

DDQ BH, x PhNEt,
( ——— —————
(1R, 2S)-1-amino-
F.C CH, indan-2-ol
c),SiMeztBu O,SiMeztBu
TBDMSOTf LiAIH,
——————— —
2,6-lutidine
CH, CH,
F.C F.C
CH,
(' DAST
e




3 H3C CH3 BHEBL 38 Boreighidodnbizzs DAST TBAF AH3CCH3 e2tBu F OH{ F CCH3 F C I/
NCH3 3 3 H3C CH3 CH3 CH3 [abbreviations: tBu = tert-butyl; DAST =

di met hyl am nosul phur trifluoride; DDQ =.2,3- 5
dichloro-5,6-dicyano-|,4-benzoquinone;‘é "= ethyl; Me = nmethyl; Ph = phenyl;
TBAF = tetrabutyl anmoni um fl uoride; TBDMSOTf = tert-butyldi methylsilyl
trifluororghbapesul phonate; TFA = trifluoroacetic acid]. The conpound
according to the invention has an unforeseeabl e useful pharnacol ogical 10
acitivity spectrum Accordingly, it is suitable for use as & dicinally
active compounsl for the treatment andPor prophylaxis of di 5es i n humans
and aninmals. BHC 04 1 For ei gn goupliries - 17 The conppund ac1ord|ng to

the inventiop opens up e further t al ty nat iy ents an
advance of g O, In onparl O, (A 3, known and oyed
prepar ati o8, “Yhe conpgutiy acEdt di b t H¥%i nveptironshows pTovEd

spectrumof actién. 51t is preferablﬁ”dlstanU|shed Hf mreat specCificity,
good tolerability and fewer side-effects, and also a redudgd toxicity, in
particular in the cardi ovascul ar area and in the |iver area. An advant age of
t he conpound according tq e invention is its high activity—n human 10

: i nvention is a

reduced pot enti al Xions with nmetabolizing eng iOh particul ar
the cytochr@éife P4 BH, x PhNEt,
| |
( (1R, 28)-1-amino- O ‘
‘ F,C €M indan-2-ol F,C N CH,
CH, CH,
O,SiMeztBu
TBDMSOTf LiAIH,
— ———
2,6-lutidine CH,
F,C

DAST

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

trifluoromethanesulphonate; TFA = trifluoroacetic acid].

The compound according to the invention has an unforeseeable useful pharmacological
10  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.



enzynes arBHE&6HEBR4 laFdryigh ben@ick ochr ome P450 3A4 enzyne. In addition, the
conpound according to the invention has a reduced tendency to deposit
itself in fatty tissues. 15 The conpoung of the formula (1) according to the
i nvention has useful pharnmacological p 6berties and can be used for the
prevention and treatnent of disorders. The conpound according to the

i nvention The dompdahd i abbrdingatohthg hihyerftiohesiiehny &ipi 4 irktiel Qfea@herit el € ahEr ol
ester transfer protein (CEIP) and stinulates reverse chol esterol transport.
It el evat &epreseats anmadvanes elspharmicye Gheemnparisen dn therknona aidgyavioqsiy emplopedtind

accordi ng ' Ll i [t rlyv.sui f.or th [ t and
for pri mrpy%%g%aq@él%’g%g%ro ;I/n%%}%@éin%rglﬁg&? C&é%‘;i‘%vr%%@ﬁ' Sﬁ(g‘gir ? n d?l éoggg,s%?cgﬁﬁngggnpl e
nmyocar di alactiti.arction. I n addition, the conpound according to the invention
can be used for the treatnent and prevention of arteriosclerosis,

restendsis, strokes and Al zheiner's disease. Mreover, the conpound

accordi ng t he hLaveant.i C | so._he ed far, the.trea nt and
or event | ot SRRty BotpERa Ry Al SealH G ngad ip kBl SR TR Aikettecs

hypertri glangelsodaedicad toXiyiBgfin paricidaninake cANidesseint 8h ah@P@BTider ar@di posi ty,
obesity, pancreatitis, insulin-dependent and non-insulin-dependent
di abetes, di abetic sequel ae such as, for exanple, retinopathy, nephropathy

and neur opat h f c ined h rlipi.daem.as. and of the. netabolic, syndrone.

30 The. pharhatibige s Somarnt ooBiBERp i ERkY i Siel ALY HUBPon can

%‘3 det gy mMy)acha. wlfﬁ%etrmavs;ﬁ%e b D béhpourdesdcsrdis & ke thvesficiis Bliduedd 1

41-Foreign countries -18- The present invention furthernore provides the
use of t hepotestipbinrdntecastions matht metahelizing)erzymicsnirf partichler theegytonbramea R43Gr
prevention of disorders, i articul ar i.sorders 1 oned above.,5 The

o csent | FIRAPTORN dotetialopg S bR PHIE ST RE Rl BEMHOG S 40B0PEhg o

the invenktQRinkb RN iBPtioRhada FRIACEPIRAMncY & d&dd8it isQaITRAY tidndé or

prevention of di'sorders, in particular the disorders nentioned above.

15 The compound of the formula (I) according to the invention has useful pharmacological
properties and can be used for the prevention and treatment of disorders. The compound
according to the invention is in particular a highly effective inhibitor of the cholesterol
ester transfer protein (CETP) and stimulates reverse cholesterol transport. It elevates the
HDL cholesterol concentration in the blood. The compound according to the invention is

20  particularly suitable for the treatment and for primary or secondary prevention of coronary
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,

25  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.

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

using the CETP inhibition tests described below.



The prese®HG wEMIFnieifnieduigiesror e provi des a nethod for the treatnment and/ or
prevention 10 of disorders, in particular the disorders nentioned above,
using an effective anount of the conpoypd according to the invention. The
present invention furthernore provides nedi canents conprising the conpound
according to the invention and one or nore further active conpounds, for the
t r eat nent ThiSprededt mVenﬁexvefmttmﬁxotH fovides dR¢ ise AEtthy Rof ?ammj admﬁug t@he for
conbi nati gns are,_ by way exaone and by way of preference

ant i di abetipyegtion dfor élaﬂ)élleaﬁmfé% mdior maevention 10f ghesders, it prBisular the dioedess ve
subst ancesg,.ntibi, %)qgtabollsn}nndlfylng substances, 25 anti-inflanmtory
subst ances, substances which stabilize arterlosclerotlc pl ague. 30 The
conmpound of the formla (I') according to the invention can preferably be
conbined wth one or nore antidiabetics mentioned in the Roten Liste [red
list] 200dhepresentpavention fugthgrmore proyides fbe aisgof dbe r@pmpegnd w:ordlagémthe
havi ng ant.ith otic action Y, o | [ rence
from ot ho il S Arin@iie § BregRimb ol Ins SRR, Afos Ao YR of BSBI A"

ant i coagulpanicslar he dism@ér@mdnﬁsn@%@bé, by way of exarrpl e and by way of
preference fromthe group of the calcium antagonists, angiotensin Al

ant agoni sts, ACE inhibitors beta blockers phosphodi esterase i nhibitors,

oL ke S WO BB R R LG B ST

?nd byiowasfdisorders, in particular the disorders mentioned above, using an effective amount of the

compound according to the invention.
The present invention furthermore provides medicaments comprising the compound
according to the invention and one or more further active compounds, for the treatment
15 and/or prevention of disorders. Active compounds suitable for combinations are, by way of
example and by way of preference:
¢ antidiabetics,
20 e substances having antithrombotic action,
¢ hypotensive substances,
¢ lipid metabolism-modifying substances,
25
¢ anti-inflammatory substances,

e substances which stabilize arteriosclerotic plaque.

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

with one or more

¢ antidiabetics mentioned in the Roten Liste [red list] 2002/1], chapter 12,



pr ef er enc eBHC 0/l BHB-Fafeipni@oditriéshe t hyroi d receptor agonists, the chol estero
synthase inhibitors, such as HMG CoA reductase inhibitors, squal ene

synt hase i nhibitors, squal ene epoxidase inhibitors or oxidosqual ene cycl ase
inhibitors, the ACAT inhibitors, MP iTifibitors, PPAR agonists, fibrates,

| i pase inhibitors, chol esterol 15 absorption inhibitors, bile acid
reabsorption inhibitors, polyneric bile acid adsorbers and the

| i poprotein(a) antagonists. Antidiabetics are to be understood as neaning,
by way of <exagautehayiel infithpagnbetic agiiast by svak ©f examsplt iand by avay od praference from
derivatives, jand alsp.orally effective conpounds with .20 hypoglycaem c
action. Herem<8IguR m&ﬁﬁtqlﬁﬁggfeﬁat&g}ﬁnb@ftggég Qli‘%?ﬂ“ﬁa%g%?f’?% i nsul i ns of

ani mal, human or biotechnol ogical origin and m xtures thereof. 25 The
orally effective conpounds wi th hypogl ycaem c action include, by way of
exanpl & andhjpotevsyveadgepis chyewan ofexamplpmuhly way af prefisrgnrzrfrain tlesgroupgf thei ni de
derivatives, oxadiazolidinones, thia ?Iidinedionggﬁ%qlugosid se $n i bitors,
gl ucagon ant SYEHs atagepistsy angiptenswy Al piagonssts oAGE: finhupitors; Retp phlogkess, of
liver enzymegpd ; kd [ ' [
gIycogenolys?géﬁﬁgﬁﬁﬁg?g$ghgﬁngfE%gg%&t%?g%@ﬂgﬂgMgggﬁg igﬁ?g%”@ﬁgﬁﬁﬁ$ﬂs
openers, suchnddiurdtes, amdampl e, those disclosed in WD 97/26265 and WO
99/03861. In a preferred enbodi mrent of the invention, the conpound of the
formula (1) is admnistered in conbination with insulin. BFIC 04 1

Compouts of PRLY &riady bl RoBEFLEHFRBARAE VTR L plelfpit AIERL WA ot €

sul phonyl ur eprefaende fsm th¢ wayp of thx diypdid receptdryagemists, ahe phelkgE@hewnthase
t ol but am de, _gl.i bencl am de, ﬁk%nepiride, nggjzide or gliclazide, 5.1In a
preferred enﬁg’dli’lfﬁiﬁt segh ah HMGERY seductase inbiRpeiin dqBalend, syntasey inhikitors,i s

squalene epoxidase inhibitors or oxidosqualene cyclase inhibitors, the ACAT

inhibitors, MTP inhibitors, PPAR agonists, fibrates, lipase inhibitors, cholesterol
15 absorption inhibitors, bile acid reabsorption inhibitors, polymeric bile acid adsorbers

and the lipoprotein(a) antagonists.

Antidiabetics are to be understood as meaning, by way of example and by way of
preference, insulin and insulin derivatives, and also orally effective compounds with

20 hypoglycaemic action.

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

biotechnological origin and mixtures thereof.

25 The orally effective compounds with hypoglycaemic action include, by way of example
and by way of preference, sulphonylureas, biguanidines, meglitinide derivatives,
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

30  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.



adm ni st er egCion 1GadpbRahicemitMest h @ bi guani de, such as, by way of exanple and
by way of preference, netformn. 10 In a preferred enbodi nent of the

i nvention, the conmpound of the formula (1) is admnistered in conbination
with a neglitinide derivative, such as,” way of exanple and by way of
preference, repaglinide or nateglinide. In a preferred enbodi nent of the

i nvention, #t he conpound of the fornmula (I) is 15 admnistered in

conbi nati on with a PPARganma agoni st, for exanple fromthe class of the

t hi azol i di lmedi preéssreds guthodisnenbyofinthe divesliempthe somipoyndvay e formblar dncis,

pi oglitazong . or rpsiglitazone...In referred enbodi nent. of the invention,
he- compoufrBrrsebit mRifdion ith & slpBominged, SeLa%BY PV &5 FEFREBH DY
m xed PPARst RERIGRBETBILAARNES lolibSkitdinide, glie Weég\i;ipizﬂémh@laﬁa@. by way of
preference, G -262570 (farglitazar), OGN 2331, GNA09544° AVE 8042, AVE
8134, AVE 0847, MK-0767 (KRP-297) or AZ-242. Agents with antithronbotic

action are to be_.understoqQd as ning, preferably, co unds,. 25 fromthe
group of th‘eappﬁf‘feé'fegit egéfﬁg‘_é’beﬁiﬁafen!’l‘%ﬁf‘ﬁ‘&‘?’sﬁ‘e_sﬁe‘\ﬁp%@}({m@ Wﬁyf%‘?‘“@x ¥e and
by way of yhififsir&d feecorRiRtidn with A MRk HRMeC buchtdsChP Riafliof €xRhpldiaRY fby@@agwf& or
of the anticoagulants. In a preferred enbodi nent” of "the inventioh, the
conpound oprefdnenceometfidranifl ) is 30 administered in conbination with a

thronbin inhibitor, such as, by way of exanple and by way of preference,
xi mel agatran, mnelagatran, bivalirudin or clexane. BHC 04 1 341-Foreign

countrhes g@},[ f}e?esﬁedggﬁ{b%afn?&t el WARhng, HRC chRBSRId 4 mENRAAEPRYTE Of

e fornu mnistered in conblination w b/1TTa
ant agoni st admingskeredin doynbimationfwithx a meightividel dediyativaysuoh agrbyfesyesfexamplerantli ban
or abciximab. 5 |n pr ef erref_d,fnbodi nent. of the invention, the conmpound of
the formul & WeY of greference, repaglinide or nateglinide.

In a preferred embodiment of the invention, the compound of the formula (I) is
15 administered in combination with a PPARgamma agonist, for example from the class of
the thiazolidinediones, such as, by way of example and by way of preference, pioglitazone

or rosiglitazone.

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

20 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
25 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
30  administered in combination with a thrombin inhibitor, such as, by way of example and by

way of preference, ximelagatran, melagatran, bivalirudin or clexane.



adni ni st eBHC 941 3Hnfreign équntrisbt h a factor Xa inhibitor, such as, by way of
exanpl e and by way of preference, DX 9065a, DPC 906, JTV 803 or BAY
59-7939. In a preferred enbodi nent of the invention, the conpound of the
formula (1) is 10 administered in conbination with heparin or a

| ow- nol ecul ar-wei ght (LMAN heparin derivative. In a preferred enbodi nent of
t he i nventlnon,prefegred osmplndisient of hide f mventloa, (thg dosnpoadd*i ofi sheerfexnuila (I) is

conbi nati o Wlth V|t n.K an such as, of exanpl e an
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meani ng, WRYorPfeferead®hito i RubMRimAf Preference, conpounds fromthe
group of the cal ¢cium antagonists, such as, by way of exanple and by way of

preference, the conpounds nifedipine, am odi pi ne, nitrendi pi ne, 20

ni sol di_pi ver aml or .dilti m. of the ngl ot ensi nt agonj sts, ACE
[ nhi bi Sor 4@ (REELRHTES eRBRdimRky of (S (inyPRHORe o el‘??“%P%‘P Aref vy T ot of

the i nvemaﬂﬁ’lrhlstt‘:lt}@ iff COMBHAL o Witheea t%f gdp lﬁ)ftér bich ARG Wa%é? )?agnadlgan %yr ed

conmbi nation wth an antagoni st of t a 1 feceptors pre

enbodi nentwayfofipheferienacs XX 60G5at D@Ocﬁl%pmmdombr BA& $®B79308.a (1) is

adm nistered in conbination with reserpine, mnoxidil, diazoxide,

di hydral azi ne, hydral azine and nitrous oxide-rel easing substances, such as,

by way of Iﬁé?rg}%%rr?@derﬁyo ¥nt QF L efn%rﬁ{b‘r‘le’th '%ﬁ@’oﬁhd N Rl efo ul? 9§ "

ni t ropr ussi erred enbodi ment I nvention, e conpound
gf t helof oradmigistédell ins corablmmms tveitle tepaninc orai lmt moleculat-veight a(ng/lwp ehieparin Al |
nt agoni st, such as, by way of BHC 04 1341 -Foreign countries -22- exanple
and by V\/aﬁeﬂ‘l"a’dleeference | osartan, val sartan, candesartan, telnsartan,

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

15 by way of preference, coumarin.

Hypotensive agents are to be understood as meaning, by way of example and by way of
preference, compounds from the group of the calcium antagonists, such as, by way of
example and by way of preference, the compounds nifedipine, amlodipine, nitrendipine,
20 nisoldipine, verapamil or diltiazem, of the angiotensin All 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.

25
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.

30

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



enbusart arBHC f I-Farignebumrgadr t an, tasosartan or saprisartan. In a

preferred enbodi nent of the invention, the conpound of the formula (1) is b5
adm nistered in conbination with an ACE_j'zr]hi bitor, such as, by way of

exanpl e and by way of preference, enalapril, captopril, rampril, delapril,
fosinopril, quinopril, perindopril or trandolapril. In a preferred

enbodi mentexaimpldeandn\bgntwagn oft prefererigep Uloshrtah, t¥idsattan MdaAddshmtar, S telrhf3artan,

adm nistered in conbination with a beta bl ocker, such as, by way of exanple
and by way*MR3satiane (IDesAHER, olmesastannapRsartyl OBHIEN. | n a preferred

enbodi nent of the invention, the conmpound of the formula (1) is

adm nistered in conbination with a diuretic, such as, by way of exanple and
by way of Inlb prefdreidesmbodihieneseiTide invention] fifet edppoumar 6Pcthé yiorgulagantis are
to be understood as neanjn by way of exanple and by way of preference,

conpourids FdpHmsterrd By %fﬂbbiegﬁqlh%’itb He}/lrbeE iplibEer, uchhgohiysvay of examplegnd by er ol
t hesi i Lb] i i.bi t. . . | .. 20
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fibrates, orgh@lieiapgr ol absorption inhibitors, bile acid reabsorption
inhibitors, lipase inhibitors, polyneric bile acid adsorbers and the

| i poprotein(a) antagonists. In a preferred enbodi nent of the invention, the
conpound the formula. (kL) | adm nj.stered i n_conbi iop with.a.
Chyrotd r ot Bierin eBRodindet, ofs hep SRS T, cop@E o e Ry of s

pr ef er gNCeadninistyd Pl dtabiRatondwith hide@AbEREE AR as, (bkSWay 658k atiifle BndPby way
xitirome (CGS 26214). In a preferred enbodi nent of the invention, the
conpound off préferehes, poopragalyl graten@®ladmi ni stered in combi nation with a

squal ene synthesis inhibitor, such as, by way of exanple and by way of
preference, BMS-188494 or TAK 475. BHC 04 1 341-Foreign countries -23-

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

15 preference, furosemide.

Lipid metabolism-modifying agents are to be understood as meaning, by way of example

and by way of preference, compounds from the group of the thyroid receptor agonists, the

cholesterol synthesis inhibitors, such as HMG-CoA reductase inhibitors or squalene

20 synthesis inhibitors, 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

25 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
30 administered in combination with a squalene synthesis inhibitor, such as, by way of

example and by way of preference, BMS-188494 or TAK 475.



In a pref BHEM &pbioBreRAtowdirickhe i nvention, the conmpound of the formula (1)
is admnistered in conbination with an ACAT inhibitor, such as, by way of
exanpl e and by way of preference, avasi Hl be, eflucimbe or CS-505. 51n a
preferred enbodi nent of the invention, “#he conmpound of the forrmula (1) is
adm ni stered in conbination with a chol esterol absorption inhibitor, such
as, by wayinoj préfesieR! emBodimeyt \WRYthel inRE{dl eme Ccon®fRrind MbP /he tioAREa dP 9T
pamaqueside. In a preferred enbodi nent of the invention, the conpound of the
fornul a (|admigistered incombinationadth an A6l inkibiten, suich lasabybivhe ofiexanpleatdb by bt i on

i nhibitor,_ su by way qf xaml e d way of preference, barixibat,
AZD 7508, 0?1:?5‘?61%@8%%?3‘%&?9%@}”@686\%%&HM 1453. In a preferred

enbodi ment of the invention, the conpound of the formula (1) is 15

adm nistered in conbination with an MIP inhibitor, such as, by way of

exanpl é add #yprefgapd o¢mpedifmgnie od ethei inyentianpi the , capnmuRd1088ho rfoul@3@bis I1n a

f d enbadi t of t.he.i ti h und of .the f | ) i
ot o0 SRR SRR S SRS A A b
the i br ateampRAsi®hald ik sterchbo Lhimbe. idbegal bbahuegher of i brate or

genfibrozil, or such as, by way o exanpl e and by way of preference, GW
9578, GW 7647, LY-518674 or NS-220. In a preferred enbodi nent of the

i nvention, the c und, of. the formula (1) i adm ni stegred in caonbj pation
W b PRI PECRBnPEPOigisah ot clhep e r Pe HFpEndngt e DAy Upe
pref er gNCednfiiétefbhoihbeoBindid iR Btk S8RQEANBioR!inhiBRof, NUENLE W) whi'8f
onpound of the fornmula (1) 1s admnistered in conbination with a m xed
PPARal pha/egrampi anbbysway sucprefesenchyy baviibatf AZdx 508 e SENd3HySGag3501S-8921,
pr ef erence -262570 (farglitazar), GW 2331, GW 409544, AVE 30 8042, AVE
%é%ﬂ“ %@7@%3

8134, AVE (KRP-297) or AZ-242. BHC 04 1 341-Foreign countries
-24-

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

way of preference, implitapide, BMS-201038 or R-103757.

In a preferred embodiment of the invention, the compound of the formula (I) is
administered in combination with a PPARalpha agonist, such as, for example, the fibrates
20 fenofibrate, clofibrate, bezafibrate, ciprofibrate or gemfibrozil, 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

25  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 preference, GI-262570 (farglitazar), GW 2331, GW 409544, AVE
30 8042, AVE 8134, AVE 0847, MK-0767 (KRP-297) or AZ-242.



I n a pref BMEd4 eBshpHoRACowiridshe i nvention, the conpound of the forrmula (1)
is admnistered in conbination with a m xed PPARal pha/ gamma/ del t a agoni st
such as, by way of exanple and by way qf preference, MCC-555. 5 In a
preferred enbodi nent of the invention, e compound of the forrmula (1) is
adm nistered in conbination with a lipase inhibitor fromthe group of the
endot hel i ah hi pRferedi BMbbdiRNS,oft IR RARAGA! the toémpatd BhIthe tREGulat I§ is
gastric lipase inhibitors, the hornone- sensitive |ipase inhibitors or the
hepati c | iadayaisierad iy ewnkinatian withz maxed RRAReIpha/prramealdelia agomistd swabinas, &5 t he
i nvention,_th un fthe formul ' adm ni stered in conbination
wth an i n‘ﬁi;}bﬁegéra&%?e apngnbg'rvé‘lgf ﬁ?fcpr?tiref)eggg,hﬁg?é#%r ably fromthe class of the

|l i pstatins, such as, by way of exanple, orlistat. In a preferred enbodi nent
of the invention, the conpound of the fornmula (1) is 15 admnistered in
conbi nat i dn @i piefesredokmbedimenbidfe thecinvendernr ther compeundasf thy fpapulef (I) eixanpl e

and by way_ of. ef erence. chal estyr.am ne,.. .caolesti.pol, colesol -
Chol ext acedtpRleged b3R8 it [P dinfit i bR oknes 8 5F Reddfiishbpesh, ¢ ne
conpound GhhibitBrsf QhéMpadcreatic lipase2thh@tsiibid)i the &fa8ici Rp£se NRhibiorsO thdMHohnne-
| i poprotein(a) antagoni st, such as, by way of exanple and by way of
pr ef er encesengjtive ipasa enhibitars anthedlepat@Aipasomhitiivot.i nic acid. In a preferred
enbodi ment of the invention, the conmpound of the forrmula (I) is
adm nistered in conbination with an antagoni st of the niacin receptor, such
af, by 10V InQf parfcul SXAHRlePred RN IBUINGY 0PTheRhRINEHRRE coxﬂb&%%}?th@f‘drﬁh[ﬁg’f) i9r
niceritrol. I'n a préfierred enbodi nent of the invention, the conpound ‘of the
f or mul a (|3dmisisteagthimicembimetion mwithoarbiimtabitaynofipankreatic dipase prefarably fomhthes, by
way of exa([rlglefg{lfﬂ. b}/ way of preference, proﬁucol, AG 1067 or Bo 653. 30
In a pref ert8® iRsiatiossuph a3, 9% Way el sxamBple: aHstat orpound of the formula (1)
is admnistered in conbination with an LDL receptor inducer, such as, by
way of exanpl e,

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

15 administered in combination with a polymeric bile acid adsorber, such as, by way of
example and by way of preference, cholestyramine, colestipol, colesolvam, CholestaGel or

colestimide.

In a preferred embodiment of the invention, the compound of the formula (I) is
20 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

25  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 in combination with an antioxidant, such as, by way of example and by way
of preference, probucol, AGI 1067 or Bo 653.

30
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.



i fibrol. HBCoD34]1-Bértighositrigd countries -25- In a preferred enbodi nent of
the invention, the conmpound of the fornula (I) is admnistered in

conmbi nation with an HMG CoA reductase i r}gl bitor fromthe class of the
statins, such as, by way of exanple and“by way of preference, |ovastatin,
sinvastatin, pravastatin, fluvastatin, atorvastatin, rosuvastatin,

ceri vast atthna OpreféirfedV ambadibient Df TR RvesEdH, 1hoVesthpuhdabs GhPrBMh@&s() is
conbi nations of the conmpound of the fornula (1) with substances which

reduce t headyunisteesdpinecombination WitICASIM Gelders redistassinthibisarbfsera theelassnafythe f or
exanpl e, be.inhibitors of H CoA 1 ed ase transeripti on or.. HV> CoA ..
adunt ase JaitRorh & by ey K exgRrlsT iR ik Ol Soagh i LS ray
be eff ect gflavabfdtih OfluvXAR] RorvRdtatir] ok hdtitth, Srivaciatih Or pikavik@tigase, or by

| owering the SREBP (sterol receptor binding protein) concentration. The
presents i nvention al so provides conbi nati ons of the conpound of the formula

I i th bst N h ti-infl t tJ d .
Sthbi i 7o THATEFPRECEVEN G 150 RioviseY Go@Pinafion <BE Fumbd RN R rEmSiRanith, be
active conppumtes fWIRoR toRics RS gerdf e%ﬁ%s%ﬁ%@MG%AP@fd’u@fa‘s@rﬁ@ﬁ%ﬂbﬁ&ﬁe?r the

chenoki ne receptor antagoni sts, such as, by way of exanple, |L-8 receptor
ant agoni stmsayrfoMeRamplnt ey andiilbitass ofhdMi(¢Joke reshietasel richnsaritionaci 6IMGHoxor di ng

to the invention have.useful.. 20 rmacol ogi cal properties and c be, used
for the prrGTIRHRRRES AN dRBioR A FVICor S8 HOKLRe EPBaUTE BONHo e
conbi ngt i %ﬁeéﬁ?ﬁ?é,cﬂyﬂﬁhﬁaﬁiggﬁﬁ (R%ENY bRAeaRE Sor wn&w&mg%k SRE‘B‘Pt(@Qkﬁ rdc@ptor t e

treat ment and for the primary or secondary préevention of coronary heart
di sease, flondingpetgihkcaicentratioar di al infarction. Additionally, they can be
used for the treatnent and prevention of arteriosclerosis, restenosis,
stroke and Al zheiner's disease. In addition, the 25 active conpound

combi nat i off, SFEQht AVERGPAsGbRNIdES cEMBIAUES fGhe EORPSIRAITREforMlfA (T) with

substances which may have anti-inflammatory action and/or stabilize arteriosclerotic

15 plaque. Such substances may, for example, be active compounds from the class of the
NSAIDs, the PAF-AH antagonists or the chemokine receptor antagonists, such as, by way

of example, IL-8 receptor antagonists or MCP-1 antagonists.

The active compound combinations according to the invention have useful

20 pharmacological properties and can be used for the prophylaxis and treatment of disorders.
( 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

25 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

30 metabolic syndrome. Furthermore, the active compound combinations according to the
invention are suitable for treating hypertension, heart failure, angina pectoris, ischaemias

and inflammatory disorders.



prevent i orBIE 0hy pol-Faejan obwiivaem as, dysl i pi daem as, hypertrigl yceri daem as,
hyper | i pi daem as, hyperchol esterol aem as, adi posity, obesity, pancreatitis,
i nsul in- dependent and non-insulin-depe%gent di abet es, diabetic sequel ae,
such as, for exanple, retinopathy, nepHhropathy and neuropathy, of conbined
hyper|ipi dem as and of the 30 netabolic syndronme. Furthernore, the active
conpound cOHEbpRREAtOfiR eAESO fdithgmoge tP6vidésn iydidafizn®l Comptidiap! e f @mponsdt i ng
hypertension, heart failure, angina pectoris, ischaemas and inflanmmatory
di sor der s.acemding4 ta 3the ipndipan ussalht ripgesherp guithTheneprass aare i ingetnmpwrtoxic
furthernor vide ' nt:s.. cO Lsin hg conpound ccarding to the
I nventi on,p%ﬁglllajg eP@ca[ﬁgggﬁélbggg%l{l%leghag%&ha%%eftolr ﬁlee Al OOS§§ PSQ&%HC% agovg
pharmaceutically suitable auxiliaries, and their use for the purposes
ment i oned above. 5 The conpound according to the invention can act _

syst eniscal The eorepaind| aseanding to-ge inerfionpeanpast esystemicadly dnd/cxdlerallysFer ¢hisi n

t he suitahl e manner uch as.. far.exanpl. orally, arengeral |

pul nonar i |pyu’rpchsg,s gl f%/n, %u“@ﬂ‘ﬂ‘éﬁ%ﬁ%l i}l Z&Te’lnﬁaﬁg}el ?an%%t &Y 95’ foéc"t"&F‘?f’iF: O(l]@l’yrral ly,
t r ansder nglardhterai®y)] prlflonddly! YasaMyi Gablingually,2Bn@idllyMBuédily O kectdIBN tderntally-or
these administration routes, the conpound according to tKe I nvention can be
adm ni st erteansdgrmsllytcabjuactadtiynotqallsior anarf implant ogstentabl e for or al

adm nistration are adm nistration fornms which work according to the prior
art, deliver the conpound according to the invention rapidly and/or in

modi 11 ad TREMRE adiiiniatich GOWRY,1 8R LABpGRAPLIIIAE CRS dhe'dndhtibh CcanNBeNt | ON
I'n crystal line and/ or anorphisized and/or dissolved form such as, for

exanpl e, talinlinisterqdinsvdatdeladmingsheationl formabl et s, for exanpl e tabl ets provi ded
Wi th enteric coatings or coatings which dissolve in a delayed manner or are
I nsol ubl e and which control the release of the conpound according to the

| nvent i on)gyifa8ie f6f SralhidihiihistARbal hé ddhiihidtfHnAbind WhidiGvétkakcdi@ltty tHelprior
films/wafers, 20 filnms/lyophilizates, capsules (for exanple hard or ‘soft

gel ati n cagt webwdr,ths ogmpewwatcedrding to the invention rapidly and/or in modified form and

15 which comprise the compound according to the invention in crystalline and/or
amorphisized and/or dissolved form, such as, for example, tablets (uncoated or coated
tablets, for example tablets provided with enteric coatings or coatings which dissolve in a
delayed manner or are insoluble and which control the release of the compound according
to the invention), tablets which rapidly disintegrate in the oral cavity or films/wafers,

20 films/lyophilizates, capsules (for example hard or soft gelatin capsules), 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
25 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.

30  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,

suppositories, aural and ophthalmic preparations, vaginal capsules, aqueous suspensions



tabl ets, 4 1-Bakigeteuntmpewder s, emnul si ons, suspensi ons, aerosols or

solutions. Parenteral adm nistration can be carried out with avoi dance of
an absorption step (for exanple intravgﬁgusly, intraarterially,
intracardially, intraspinally or intraldnbally) or with 25 invol venent of an
absorption (for exanple intramuscul arly, subcutaneously, intracutaneously,
per cut aneqlioys,orshaketr r afigturdshndipoplilic Sesperdibes, adiftmiemt,r &dagly, f @ir¥derhial
parenteral admi nistration are, inter alia, injection and infusion

pr epar at i Sherapeytic gustems (fos exansple paichesy), mallispastesi Bems, dwsiinginewelers, implants
Iyophilizqﬁg&n r sterile powders. 30 Suitable for the other adm nistration
routes are, for exanple pharmaceutical forns for inhalation (inter alia
powder inhal ers, nebulizers), nasal drops, solutions or sprays, tablets to
be adm nistered lingually, sublingually or bucally, films/wafers or

capsul s, Prefgppesistdysnte orglipr pareatesnl epmimnistration, irpapiquiarito Al admipistation.
capsul es, aqueous suspensions BHC 04 1341 -Foreign countries -27- (lotions,
shaker m xtures), lipophilic suspensions, ointnments, creans, transdernal

t her apeut i TheSaosiRBd Gt edrdidg a0 Bheintahtidhesah, beddnkert@Pik® the ddadnBiratibastolg
powders, inplants or stents. 5 Preference is given to oral or parenteral

admi ni st r an¢rsiened. Ty may deleaplageoingy mpnned khews Pernsd by mixing evithoimps mant-toxic
according tq._the i nYent . Q

can.pe. conpverted.i.nto the . adnnistrati
ment i oned PPTHRACHIS? l?a%uétag €a IB‘IIF)WC& iéﬁsﬁe?uxﬁlﬁ%bﬁﬁ 1B dg’e{p‘ﬁ‘{;l %13;(?;&18{%% hﬁ; imrslert
non-t oy C expMpleRsiCtdchyealline Selldlof, Clagbid, | mafnid), JIe&ERs ot bxaiplesliduig! ude,

iI'nter alia, carriers ??or 10 gaxarrpl’e m crocrystalline cellul ose, |actose,
manni t ol ) ,pobysthydenesglydaly), emulsifiess hidydispersqntd gewattingragentsy(fwl expmplensodgint i er s

d di i ; .
o e Rl RGBT 0. AT o5 SR R SRS,
syntheti c ghlei@t sHAR ndd@hl FIIPméds O for X 2R Sle 2h iR, - stabifibérs! URF Sefdnle
exanpl e antioxidants, such as, for exanple, ascorbic acid), colorants (for
exanpl e i raatigsidants, $&chpagniart exangle hasgerbid aciddx aplorants i(foonexawipde shorgamic t ast e

and/ or_odour carrectant.s. . .
15 ~ pigments, such as, tfor example, iron oxides) and taste and/or odour correctants.

In general, it has been found to be advantageous to administer, in the case of parenteral
administration, amounts of from about 0.001 to 1 mg/kg, preferably about 0.01 to
0.5 mg/kg, of body weight to obtain effective results. In the case of oral administration, the
20  dosage is from about 0.01 to 100 mg/kg, preferably about 0.01 to 20 mg/kg and very
( particularly preferably 0.1 to 10 mg/kg, of body weight.

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
25 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.
30
The following exemplary embodiments illustrate the invention. The invention is not

limited to the examples.



I n gener al ,BHC 09834 PE&Bigh oblinttidsO be advant ageous to admi nister, in the case
of parenteral admnistration, anounts of from about 0.001 to 1 ng/kg,
preferably about 0.01 to 0.5 ng/kg, of bgdy wei ght to obtain effective
results. In the case of oral adninistrati4 the 20 dosage is from about
0.01 to 100 ng/kg, preferably about 0.01 to 20 ng/kg and very (

parti cul ar Ithepparceritagdsy if - the t @std OadiD/ektimplel RIS 28] Ghless | AdieRed CotRérwhidd S,
it may, if appropriate, be necessary to depart fromthe anounts mentioned,
nanmel y depastienggemnby M@lgdsxtmlgartﬁmrgmrts bhwet MSﬂl‘sﬁtnt satiosndilyiongatioshand stated

i ndi vi dual et act |.ve co of preparation and
the ti me oronsrgraens ShioivinSa aibg 58 5T S fasectld FEEo1Bm0s T sone
cases, it may be sufficient to manage mnth less than the abovementioned

m ni nrum anount, while in other cases the upper limt nentioned has to be
exceeded. In the case of the admnistration of relatively |arge anounts, it
may be advisable to divide these into a nunber of individual doses over the
course of the day. 30 The follow ng exenplary enbodinents illustrate the
invention. The inventionis not I|imted to the exanples. BHC 04 1
341-Foreign countries -28- The percentages in the tests and exanpl es bel ow
are, unless indicated otherwi se, percentages by weight; parts are parts by
wei ght. Solvent ratios, dilution ratios and stated concentrations of
liquid/liquid solutions are in each case based on volune. BHC 04 1
341-Foreign countries -29- A Exanples Abbreviations and acronyns: CE

Chol esterol ester CETP Chol esterol ester transfer protein




DAST Di net BAGO M0 Wopdis cduhtritd uori de  DCl Direct chemical ionization (in
M5) DDQ 2, 3-Dichl oro-5, 6-di cyano- 1, 4- benzoqui none de Di astereoneric excess
DMVF N, N-di et hyl f ormam de DMSO Di et hyl _ sul phoxi de EDTA

Et hyl enedi amine-N, N, N , N -tetraacetic actU ee Enantioneric excess eq.

Equi val ent (s) ESI Electrospray ionization (in M5) h Hour(s) HDL High
density |i aopr ogghmptdELC H gh pressure, high performance liquid

chr omat ogr aphy _L_CTISFLi qgui d chr omat ogr aphy- coupl ed mass spectroscopy LDL
Low density lipoprotein min Mnute(s) M Mass spectroscopy NVR Nucl ear
magnet i ¢ r ADDIEVIAL gId acToRyMS: Rt Retention tine (in HPLC) SPA
Scintillation proximty assay TBAF Tetrabutyl amoni um fl uori de TBDVSOTf
tert-Butyl diznet hyl sily rif t hanesul phonate TFA Trifl uoroacetic acid
THE Tet r ahydr of ur an BHIEhélﬁgtfllog%t-Jggr ei gn countries -30-

CETP Cholesterol ester transfer protein
DAST Dimethylaminosulphur trifluoride
DCI Direct chemical ionization (in MS)
DDQ 2,3-Dichloro-5,6-dicyano-1,4-benzoquinone
de Diastereomeric excess

( DMF N,N-dimethylformamide
DMSO Dimethyl sulphoxide
EDTA Ethylenediamine-N,N,N’, N -tetraacetic acid
ee Enantiomeric excess
eq. Equivalent(s)
ESI Electrospray ionization (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

C_ min Minute(s)

MS Mass spectroscopy
NMR Nuclear magnetic resonance spectroscopy
R¢ Retention time (in HPLC)
SPA Scintillation proximity assay
TBAF Tetrabutylammonium fluoride

TBDMSOTf tert-Butyldimethylsilyl trifluoromethanesulphonate
TFA Trifluoroacetic acid
THF Tetrahydrofuran



HPLC and LEMO/B4 medhBelsignbhinaged 1: Col utm: Chiral pak 1A, 250 mm x 4.6 nm

nobi | e phase: isohexane/ 1-propanol 97:3; flowrate: 1.0 mM/mn; W
detection: 254 nm 5 Method 2: Instrumag}% HP 1100 with DAD detection;
colum: Kromasil RP-18, 60 nmx 2 nm 5 m nobile phase AA 5 m of
HC1O4/ 1 of water, nobile phase B: acetonitrile; gradient: O mn 2%B -* 0.5
mn 2% B ﬁPEC’%ﬂﬂDCW:ﬁethod@ mn 90%B; flowrate: 0.75 m/mn;

t enper ature: 30C, UV detectron: 210 nm 10 Method 3 (LC/MB): MS instrunent:
M cromaB ZQ HPLC instrunent: HP 1100 Seri es W DAD; col urm Phenonmenex

Syner gi bile of water .+ 0.5
"o 5006 28 4t ol ety TR, 5 il A InE s el - PRLAeL .o
m of 50%gt3.enst fatd: AL Oing/nak; WV (gfe@ﬂblerjgt54n9,0 mn 90% A -* 2.5 mn 30% 15 A
-* 3.0 mMn 5%A-* 4.5 nn5%A flowrate: 0.0 min 1 nm/nin-*25nn/3.0
mn/4.5 mn2 mM/mn; oven: 50C, UV detection: 210 nm Starting materials
and inter d'a s: (a 2 l.e 1A . .
o yct opersos 3E nstinent P PO AR detestion: polppaoKesmashRBR B PR32 6, 7, 8
;:E)etn{ ?h)égrrﬁ%li@ ﬂ"gﬁﬁ'xﬁ%llé“p&'sé")@ OrfP ﬁc‘]ﬁ)Cl(’g_ﬁl%ﬁwgé? B661109hd? B: deetdnffil 9n

u i - , 1.
3-am no- 3- gryd:lbmlp@mu;m% B(A(Dﬁm‘hha% Brroty hyitn 80641 B ps Opeindi0o B( Avepatead.vdn

according to 03/ 028727 exa e are initially charged in 500 m of
g ml/m\l/rptemperature 30°C rTpetec‘fllc))n 210 nm. y g

(' 10
Method 3 (LC/MS): MS instrument: Micromall ZQ; HPLC instrument: HP 1100 Series;
UV DAD; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 mm; mobile
phase 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%
15 A — 3.0min 5% A — 4.5 min 5% A; flow rate: 0.0 min 1 ml/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)

20 Example 1A

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

1 H-quinolin-5-one




di i sopr opyBHetongr41 a0Ridk-8thtids (88 mml, 2.0 eq.) of trifluoroacetic acid
and 6.19 g (44 mol, 1 eq.) of 5,5-dinethylcycl ohexane-1, 3-di one are added.

After 10 min of stirring at 5 roomtenperature, 7.1 m (66 mol, 1.5 eq.) of
cycl ohexanecar bal dehyde are added. The %'xture is then heated under refl ux
on a water separator for 15 h. After cooling, the mxture is stirred in an
| ce bath 3.0 8Qs8hiinoll 12 &P 3 ahihd?8 541Bd-ANA {4yl i iy yction
and vvashed W 8 col dodl I SO Cg)fopy et her§ 915 ! :]5»1 13 ﬂy%% ltl))?lto?ﬁeo?)lry

' H NVR ( CD@ipara3ion ame)dmgStonD P3/028T%, (emxmﬁEH)) ar& ifiifiallg chﬁig)zd 25800 mlmf 2H),

% gg ggd Zﬁszi)ﬁmI Ré a@Egﬁ %@lg_'gl (S%rl}rﬂol( %ER) tﬁ/lpﬁ“mﬁuoré% aéndzgpd g gg (44?IH)

2- cycl opent, é{ ?g ? fo? BEX Yinief 1 yclohexa e- 1_,% fléo_ngiaﬁe added ﬁ_fte& 60 min of stirring at

7-di met hyl - uoér onet benzo ro-6 qui nol'tn-5-one O
o / \ ﬁ-BrooEB@nfpeﬁtﬁ}e 3 IJrﬁl @6(16:1131 rﬂnﬁlebl)@f cyﬂehmnmtbmﬂeﬂmydﬁmﬁmdw &heA are
di ssolved in 64 nl of hl or onet hane, and 1.4

6.3 I f
2, 3-di chl oF’é?“Er%lSd‘ihES’/améte  undsk 5elliEr, PR Gnwater Bergrataf é’ora&aggn égwrf)'quli@g,athe
t t O
. pori o o ts el ifEn 160 Eall #6 40 S THE AR A b ARG s (RERATGH WA 21

04 1 341- Farceibgand odsHediveith ead@ diisdpeopyésthetie i s purified by chromat ography
(silica gel, nobile phase: cycl ohexane/ethyl acetate 5:1). Yield: 3.07 g
(98. 6% of theory)

( 10 Yield: 3.13 g (14% of theory)

'"H-NMR (CDCls, 300 MHz): § = 0.77-2.05 (m, 20H), 1.17 (s, 6H), 2.21 (m, 2H), 2.40 (24,
2H), 3.48 (sept, 1H), 3.79 (d, 1H), 5.85 (s, 1H), 7.66 (d, 2H), 7.78 (d, 2H) ppm.

15 MS (ESIpos): m/z = 500 [M+H]".

Example 2A

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

20  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

25  temperature over a period of 3 h. The mixture is concentrated on a rotary evaporator and



5 1H NWR (8iRCh3 1 340@oMsa)courdrics 1. 01-1.22 (m 2H), 1.10 (s, 3H), 1.18 (s,
3H), 1.35-2.00 (m 16H), 2.50-2.69 (m 3H), 3.07 (s, 2H), 3.35 (m 1H),
7.75 (d, 2H), 7.94 (m 2H) ppm M5 (ESlS%OS)S mz = 498 [MH]'. 10 Exanpl e
3A Toer

[ (5S)-2-cycl opentyl -4-cycl ohexyl - 5- hydroxy-7, 7-di net hyl -5, 6, 7, 8-t et rahydr oqu
inolin-3- wklredidad id bhRELHH i e : > 178
my (1.2 mol, %1 08 §eg. )ﬁof Wl@%@?ﬁgﬁg%ﬁﬁ%Pﬁﬂgﬂ’ f%)tlﬁléaéieﬂ%? n?ﬁ?ﬁ%ﬁgy}ged
in 400 nl acefateTHE). and 9.73 g (60 nmmol, 4 eq.) of borane N, N-diethyl aniline
conplex are added at roomtenperature. After the evolution of gas has
ceased, the mxture is cooled to OCand 7.42 g (14.9 mol, 1 eq.) of the
conpound fyRM:BX@APIR.@hof sl ved in 400 nl of THF, 20 are added. Wth
stirring, the mxture is allowed to warmto roomtenperature over a period
of 16 & After the reaction has ended, 20 ml of nethanol are added to the

by chr onmat SUNYRCPT B0 NBER 8 7T Cop et 1oBhex e ot SHbck 200
radi ent). i 3 10 t r &y

gount ri e)s (@?6@\,@%%(33'66” Z%%H(rz’egf)ﬂi? ?ﬁ)?ﬂ?@gr@ﬁr@?ﬁi’?@kigg 8? %’Hggggnér m ned
as 97.6% ee. 'H NMR (CDC13, 400 MHz): S = 0.90-2.10 (m 27H), 2.55 (m 1H),
2.70 (m 11\%’(13%‘1&25: m/z = 498 [M+H]".

( 10

Example 3A

[(55)-2-cyclopentyl-4-cyclohexyl-5-hydroxy-7,7-dimethyl-5,6,7,8-tetrahydroquinolin-3-
yl](4-trifluoromethylphenyl)methanone

=
“ CH
F,C N
CH

15

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 24, dissolved in 400 ml of THF,
20 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).

25  Yield: 6.97 g (93.5% of theory)



3.40 (m 28fC 051381-EbkignSountdds, 6.8 (m 2H), 7.40-8.40 (br. in, 4H ppm 5
M5s (DCI/NH3): mz = 50€H[I\/Hr|—|]+. Exanpl e 4A 10

((5S)-5-{[tert-butyl (dinmethyl)silyl]oxy}-4-cycl ohexyl-2-cycl opentyl-7,7-dinme
thyl -5, 6,7, 8- tetrahydroquinolin-3-yl)[@3¢trifl uoromethyl )phenyl ] met hanone
CHH3 CH3 OO0Si CH3 CH3 CH3 F3C CH3 Under argon, 6.0 g (12.0 mmol) of

t he conpoutdofdifidhaiiBl g, (e eRkhftidnitiriciedbdsY iCheragrbd 44 974P4 k. of dry tol uene.
At roomtenperature, 5.15 g (48.0 nmmol, 4 eq.) of 2,6-lutidine are 15 then

added, and the mixture is cooled to -16C. 6.35 g (24.0 mol, 2 eq.) of tert-
but yl di net, i1y i fluqraonet hanesu na in 15 m _ of toluene are added
dr opwi se tgIY Wﬁ#é@%{lmﬁomfﬂz&-t%?%1%)-}11?&?% II%’ZH}@a (’Bnlﬁ‘?»&'& én:i WW2rdfed to
0C and stiq4ed, it BI1S (b gr’rﬁsﬂ@t r- 86 e AR, UP 0.1 N

hydr ochl oralf'c g?:’l o’l{)( 1'8% (rﬁt')’ I's” added 2a 67'5(&e8%3|b§<'58’r4e i 5,%1'after warmng to
roomtenperature, extracted wth ethyl acetate. The aqueous 20 phase is
re-extracted three tines with ethyl acetate, the conbined organic phases are
washed wi tMS{RCHNHRI&ZarMIMitBarbonat e sol ution and with saturated sodium
chloride solution and this aqueous phase for its part is re-extracted with
ethyl acetate. The conbi ned organic phases are dried over sodi um sul phate,

filtered abxhmpled@ant rat ed under reduced pressure, and the residue is
purified by chronmatography (silica gel, nobile phase:

( 10 ((5S)-5-{[tert-butyl(dimethyl)silylJoxy}-4-cyclohexyl-2-cyclopentyl-7,7-dimethyl-5,6,7,8-
tetrahydroquinolin-3-yl)[4-(trifluoromethyl)phenyl jmethanone

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
15 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
20 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:

25 isohexane/ethyl acetate gradient).



25 i sohexagiet 64 hygh1-peeicatamngieaadi ent). BHC 04 134 1 -Foreign countries -34-
Yield: 5.96 g (80.8%of theory) 'H NVR (CDC13, 300 MHz): S = 0.13 (s, 3H),
0.19 (s, 3H), 0.86 (s, 9H), 0.99-2.08 (m, 5 26H), 2.43-2.69 (m 2H),
2.92-3.29 (m 2H), 5.24 (br. s, 1H), 6.8%m 2H), 7.48-8.03 (br. m 4H)
ppm MS (DCI/NH3): mz = 614 [MH +. 10 Exanple 5A (S)-((5S)-5-{
[tert-butyl (dinmethyl)silyl]oxy}-4-cyclohexyl-2-cyclopentyl -7, 7-di net hyl -
5,6,7,8-tetrahydroqui nolin-3-yl)[4-(trifluoronethyl)phenyl] nethanol CH CH
| 3 CH OYields5\961s @P3"BoHeoryF3C N CH3 = 15 At 0C, 10.25 mi of a 1 M
solution of lithiumalum niumhydride (10.25 mmol, 1.1 eq.) in THE are
added dropwi se to a solution of 5.72 g (9.3 mol ) of the conpound from
Exanpl e 4Ay. of2pdr 1~ WY 1Y NN T N 1kt AT Gy A to
room terrpgrg%% gclg*\%%, 3?%?@3? o}&fglﬁ.? 3&‘2’r®'\}\gr(f<’-ju}§,’ @‘.lséodéh?l{%?o .%@%gt? Tat ed
sodi umspot2edhi 2AB-206% (@, 12H); 2.923-612% (no 2y £24dstes] 1¢Hy €8 yinl, 2H),Af.48:8.08 Idler. m,
evol ution Qf gas has ceased, the mxture is extracted three tinmes with

et hyl acet‘gf)é’,l’ni-he conbi ned organi c phases are washed with a 1:1

MS (DCIUNH3): m/z = 614 [M+H]".

( 10 Example SA

(S)-((55)-5-{[tert-butyl(dimethyl)silylJoxy} -4-cyclohexyl-2-cyclopentyl-7,7-dimethyl-
5,6,7,8-tetrahydroquinolin-3-yl)[4-(trifluoromethyl)phenyl]Jmethanol

15

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
20 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

25 residue is purified chromatographically and at the same time separated into the



m xt ure OfBHKDEH LpaIbF@eipHesumirs Sol uti on and saturated sodi um chl ori de
solution and this aqueous phase for its part is re-extracted with ethyl
acetate. The conbi ned organi c phases arge dried over sodi um sul phate,
filtered and concentrated under reduced3gfessure. The 25 residue is purified
chromat ographically and at the sane tinme separated into the BHC 04 1

341- For ei dinstefddMdrs 86 thedprodditasblanmo Mhiralpak ATNES Aeigt40(Ge, 20Mim Ghbbidd pak
AD, 500 nm x 40 mm 20 gm nobile phase: isohexane/isopropanol 97.5:2.5;

f1 ow r at e Ph&G: ispherany/isoprapagel 9.52§; flaw rge, Wmbméak y) 5 Di ast er eoneric
purity: 96.9%de, Rt = 4.15 mn (nmethod 1). 'H NWR (CDC13, 400 MHz): S =
0.18 (br. s, 6H), 0.90 (s, 9H), 1.03-2.09 (m 26H), 2.10- 2.33 (br. m 1H),
2. 37-3. 06 YieM: 31)g (43.6830f theodh) . 5.24 and 5.47 (2 br. s, 1H), 6.49 and 10
6.64 (2 br. s, 1H), 7.31-7.64 (m 4H) ppm M (ESIpos): mz = 616 [ MtH| +.
syn di astereoner: 15 (R)-((5S)-5-

{[tert-butyl (di net hyl ) si | Xy} - cyicl ohexyl,- 2-.cycl opentyl -7, 7- di net hyl -

5 6,7,8-tﬁ?é?%‘?‘i’s%%?‘%‘fb%%é-ét?"y‘?%R[Zg(ﬁr‘?’PﬁH%h?ﬁE@hy|)pheny|] et hanol  Yi el d:
3.56 g (61.2% of theory) 20 Diastereoneric purity: 98.6%de, R = 2.77 mn
(method 1). Exanple 6A 25

(59) - 5- { [ t BENMRI(GDCH #04 MH)s 5 1=/0.1 9Ky} 5,45H)y 8196 H{e:3H); 2-08y2:09ren26H); 3104 S) - |

Bt ot 1 any o Fres 1R BAES (o D, Aty 110 Sl andes 47 (P s, 11D, 6.49 ang

( 10 6.64 (2br. s, 1H), 7.31-7.64 (m, 4H) ppm.

MS (ESIpos): m/z = 616 [M+H]".

syn diastereomer:

15
(R)-((5S)-5-{|tert-butyl(dimethyl)silylJoxy}-4-cyclohexyl-2-cyclopentyl-7,7-dimethyl-
5,6,7 8-tetrahydroquinolin-3-yl)[4-(trifluoromethyl)phenylJmethanol

Yield: 3.56 g (61.2% of theory)
20
( Diastereomeric purity: 98.6% de, R, =2.77 min (method 1).

Example 6A

25  (5S)-5-{[tert-butyl(dimethyl)silyl]Joxy}-4-cyclohexyl-2-cyclopentyl-3-{(S)-fluoro[4-
(trifluoromethyl)phenylJmethyl}-7,7-dimethyl-5,6,7,8-tetrahydroquinoline



-36 CH 1 i3 64 300 -B5dioh cSdigicsH3 CH3 F3C N CH3 3 At -55C and under
argon, 3.21 nml of diethylam nosul phur trifluoride (24.3 mol, 1.5 eq.) are

added dropwi se to a solution of 9.96 g %16.2 mol ) of the conpound from
Exanple 5A in 300 m of dry toluene. TH&8-nmixture is stirred at this
tenperature for 1 h and then at room 5 tenperature for a further 2 h. For
wor k-up, 120 ml of a saturated sodi um bi carbonate sgHuti on are added
carefully. The m xture is extracted thy i mes CH, ofal with ethyl acetate.
The conbi ned organi c phases are washed sat lél% Ckladi um chl ori de
solution, dried over sodium sul phatge, ergeand Clapcentrat ed under
reduced pressure. The crude product zis gurifyed Bffiltration through
silica gel (nobile phase: cycl okexams | acetate 9:1). 10 Yield: 9.93 ¢
(99.3% of theory) 'H NVR (CDQ % .20 (br. s, 6H), 0.91 (s,
OH), 1.03-2.14 (m 26H), 2.42 ) I5-Chh, 1H), 5.26 and 5.52 (2
br. s, 1H), 7.10-7.50 (m|=3@ {, R 5 ppm ©MS (ESIpos): mz = 618
[ MtH] . Worki ng exanpl es: mple 1 CH,

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
in 300 ml of dry toluene. The mixture is stirred at this temperature for 1 h and then at room
5 temperature for a further 2 h. For work-up, 120 ml of a saturated sodium bicarbonate
solution are added carefully. The mixture is extracted three times in total with ethyl acetate.
The combined organic phases are 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).

10

Yield: 9.93 g (99.3% of theory)

'H-NMR (CDCls, 400 MHz): & = 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), 7.10-7.50 (m, 3H), 7.62 (d, 2H)

15 ppm.

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

Working examples: (a)
20

Example 1

(58)-4-cyclohexyl-2-cyclopentyl-3-{(S)-fluoro[4-(trifluoromethyl)phenyl|methyl }-7,7-
dimethyl-5,6,7,8-tetrahydroquinolin-5-ol



(5S) - 4- cy BHIhexy b412Fg¥ign bampgrb Yl -3- { (S)-fluoro [4-(trifluoronethyl)phenyl]
methyl } -7,7- dimethyl-5,6,7,8-tetrahydroquinolin-5-ol BHC 04 1 341-Foreign
countries -37- F OHI~ ~ CH3 F3CN At 0C, 40.1 m of a 1 Msolution

of tetrabutyl amoni um fluoride (40.1 {; 2.5 eq.) in THE are added
dropwi se to a solution of 9.91 g (16.0 mml) of the conpound from Exanple

6A in 200 M of dry THF. The m xture is wakped to room tenperature and
rk-up, the mxture is diluted

stirred 5 at this tenperature for 16 h.
with 100 ml of ethyl acetate and washed ¢e with in each case 100 ml of

water and with 50 ml of saturated sogiu | orgigle sol ution. The organic
phase is dried over sodium sul phate fllte ed gnd
reduced pressure. The crude pr
gel, nobile phase: isohexane/e
(95.3%of t heory) ' H NVR ( CDCLS
1.08-2.15 (m 21H), 2.59-3FH/ (m : 513(m 1H) 7.34 (d,
2H), 7.39 (d, 1H) 7.61 (d, 2H) p 74 504 [MrH ' HPLC
(method 2): Rt 5.20 mn. 20 B. esSment of the pharmacol ogical activity
(a) B-1I. CETP-| nhi bition testing

concentrated under
rorrat ogr aphi cal | y (si lica

Q'éa 3H), 1.17 (s, 3H),

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 m] of dry THF. The mixture is warmed to room temperature and stirred
5 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
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 100:0 — 1:1).

10
Yield: 7.7 g (95.3% of theory)
'H-NMR (CDCl, 300 MHz): § = 1.02 (s, 3H), 1.17 (s, 3H), 1.08-2.15 (m, 21H), 2.59-3.00
( (m, 3H), 3.51 (m, 1H), 5.13 (m, 1H), 7.34 (d, 2H), 7.39 (d, 1H), 7.61 (d, 2H) ppm.
15

MS (DCI): m/z = 504 [M+H]"

HPLC (method 2): Ry = 5.20 min.

20 B. Assessment of the pharmacological activity (a)

B-I. CETP-inhibition testing

B-1.1. Obtainment of CETP

25



B-1. 1. OBHG MEM]-Firei@Eddantridb BHC 04 1341 -Foreian countries -38- CETP is
obtained in partially purified formfrom human plasma by differenti al
centrifugation and colum chromat ograptﬁ/ and used for the test. To this
end, human plasma is adjusted to a denstiy of 1.21 g per m using NaBr and
centrifuged at 4C at 50 000 rpmfor 18 h. The bottomfraction (d > 1.21

g/ m) is @HEIP Kdbiathed iSpfialle purdidisim S@ﬂhﬂﬁﬁﬁﬁplﬂdﬁlﬁ(@lﬁﬁ@ﬁﬁhﬂkeﬁmﬁ@hﬁém
washed with 0.15 M NaCUO. 001 Mtris-HCI pH 7.4 and then eluted with

di stilled and\,a@lénm cirpsnatgerphycand psed foaﬁxeut@sﬁsTcaﬂl@ gdohwean plpsmayis ediugigdiatst 50

mM sod d d S |
(Phac met Sty Pl g mERnERRR G tihydragd 3°RE AESFO) af TS B. Thay
NaCl) . Theonen!meisEld™ fi rzch/mg% applRddb ﬁ'S\éﬁl@ﬂe@Phé?&I Sé}lamyé 4Br(1>ﬁ£rhl%apH 7.4

and then further purified by chromatography on a r) col umm
( Phar méci aplunfd, waghedCEHP Of I5uMr NaCléhe® Mewis- H@Jalshilﬁe‘}mrd thef ehitesl @HIT Iﬁhsublcdal ysed

hccor di ng Yt Fe CEER B Sesfions i wpolediflised SoRRH g mVbandhis fecie b5 '
(1993)]: RQd a gﬂ?ed%oﬂgﬁ/f -56phafise® Q&uﬂﬂ@haﬂﬂa@ﬁ? OffRSmixtur@Us Othe Qﬁlte‘ﬁ%sﬁ{gﬂ

4,4-di fluoro-5, 7-di net hyl -= 4-bor a- 3a, 4a- di aza- s- 1 ndacene- 3- dodecanoate
(chol est edmbang@ﬂlEM( (0-1 P mczl) Vbe e}muledrCE’.DJE) fFacnbnss)uel dialysesis agairst! 1DrmM)0 I

o " SSINER e o T heb b Bl Sho S RIoSP M G5

th ultr ﬁ’dﬂnﬁé on to 63 m of 50 MMtris/HC, 150 mM Nadl, 2 nM EDTA
\tl)\fuffer pHQI; jroomterrperature The suspension is then uItrasonl cated
under an N2 at m)sphere for 30 mnutes in the Branson ultrasonic bath at

bout 50 5t t b kept at about 20C.
abou MEESCI%T%ﬂuorescerel&ptgta ure being kept at abou

Measurement of the CETP-catalysed transfer of a fluorescent cholesterol ester between
15 liposomes [modified according to the procedure of Bisgaier et al., J. Lipid Res. 34, 1625
(1993)}:

For the production of the donor liposomes, | mg of cholesteryl 4,4-difluoro-5,7-dimethyl-
4-bora-3a,4a-diaza-s-indacene-3-dodecanoate (cholesteryl BODIPY® FL C;5, Molecular

20 Probes) is dissolved in 600 pl of dioxane with 5.35 mg of triolein and 6.67 mg of

( phosphatidylcholine with gentle warming in an ultrascnic bath and this solution is added
very slowly with ultrasonication to 63 ml of 50 mM tris/HCI, 150 mM NaCl, 2 mM EDTA

buffer pH 7.3 at room temperature. The suspension is then ultrasonicated under an N,
atmosphere for 30 minutes in the Branson ultrasonic bath at about 50 watts, the

25 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.

30
B-1.2.1. CETP fluorescence test with enriched CETP




The accepBiC ¢4 ppaoFRSgRéan@Ret ai ned anal ogously from 86 ng of chol esteryl
oleate, 20 ng of triolein and 100 ng of phosphatidyl choline dissolved in
1.2 m of dioxane and 114 m of the abgve buffer by ultrasonication at 50
watts (20C) for 30 mnutes. 30 B-1.2.173¢ETP fl uorescence test with enriched
CETP BHC 04 1 341-Foreign countries -39- For testing, a test m x consisting
of 1 part ref teaiieyQ t_@s\tfrﬁ&rconéismﬁrsf OpartloN®ovét bRR&O MPartdFdoror 1RRESRes4nd 2
acceptor |iposones is used. 50 of test mx are treated wwth 48 | of

enri ched GETPoffacgeptPoMpgsomes ip)usedbt ai ned from 5 human pl asma by nmeans of
hydr ophobi ¢ chromat ography, and 2 | of a solution of the substance to be

i nvestigated in DVMSO and i ncubated at 37C for 4 hours. The change in the

f1 uor escenge,af 48R AR frabfed WitR 488ADY Efrided [ARTICRadticANI L Blig), bbBinedl Rk ti On
of the transfer in conparison to the control batch w thout Substance is 10
det er nSnedum@n pipime bCHEahn B hydiophdtic chsweographyt esd 21u26f B-sblufio of GETP

fl uorescence . tes ith hu . 15.6 A AYIAY) donor | i posones and
L o (oo gueyaneE bt Vet o RSO o ifcuhebd Fo G or At gat ed” i n DVBO ar e
added to 42 | (86%v/v) of human plasma (Sigma P9523), and the mxture is

i ncubated at 37C for 24 h. The change in the fluorescence at 510/520 nm (gap
wi dt h 2. 5 Tiw) chiasga imehs dherestencheat GB5/330 thmaissé engastueeof thwi BIE tramsfaf thde

transfer i £9 arjison to the contro| batch w thoyt sult‘)st ce is :
det er mi nednhibitio the transfer in comparison to the control batch without substance is

( 10 determined.

Example ICso [nM]
No. fluorescence
test
1 25
B-1.2.2. CETP fluorescence test with human plasma

15 6 ul (12% v/v) of donor liposomes and 1 pl (2% v/v) of a solution of the substance to be
investigated in DMSO are added to 42 pl (86% v/v) of human plasma (Sigma P9523), and
p- the mixture is incubated at 37°C for 24 h.

The change in the fluorescence at 510/520 nm (gap width 2.5 nm) is a measure of the CE
20 transfer; the inhibition of the transfer in comparison to the control batch without substance

is determined.

Example ICsy [nM]
No. fluorescence test in
human plasma

1 50

B-1.2.3. Ex vivo-CETP fluorescence test




Exanpl e | GBAC onVB4NBorefoh douimgssgence test in  human plasma 1 50 B-1.2.3. Ex
vi vo- CETP fl uorescence test BHC 04 1 341-Foreign countries -40- 10 | of
buffer and 2 | of serumare added to 80 | of test mx, and the m xture is

i ncubated at 37C for 4 h. 5 The change 3"t he fluorescence at 485/535 nmis
a nmeasure for the CE transfer; the inhibition of the transfer is conparison
to the control batch w thout substance Is determned. B-1.3. Obtai nnent of
radi ol abelled HDL 10 50 m of fresh hunan EDTA plasnma is adjusted to a
density ofl0phof @yffngmxﬁ@ruhnﬂser@@naneuarddg@doeﬁo Micof teshmiy, &8l thet mixtare 50 000
rpmfor 18 Ltbate z gor 4 hase is used for the obtainnent of cold LDL. The
| ower phasel g gl I3yse inst 3 x 41 of PDB buffer (10 MM tris/HCL pH
7.4, 0.15 nt\/lNaCI, 1 mM EDTA, 0.02% NaN3). Per 10 ml of retentate vol unme, 15
20 | of 3H-cholesterol (Dupont NET-725; 1 C/| dissolved in ethanol) are then
added and Thehehamgs tinrtbe i fluorescensat & 8875357 Gnuisdermedgureofor the ICE Treskmttht i s

then adj ust to the, densi 1.21 usin and cent fuged at 20Cin a Ty
r ot or &ﬁ%gt?noﬁ tpfjrﬁr%%1§ OB pga&epﬁggtéo § ba b S&EP‘E‘d SUbSIpne S

I |popr ot el detdriigddl ons are 20 purified by gradient centrifugation. To this

end, the isolated, |abelled |lipoprotein fraction is adjusted to a density of

1.26 using NaBr. 4 ml each of this solution are covered in centrifuge tubes

(SW40rotj‘$Ié th 4 f.. Mof density 1.21 and 4.5 m of a

sol ution &m&&gﬁ olutions of PDB buffer and NaBr) and

then cgntrifuged for 24 h at 38 000

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
obtainment of cold LDL. The lower phase is dialysed against 3 x 41 of PDB buffer (10 mM
tris/HC1 pH 7.4, 0.15 mM NaCl, 1 mM EDTA, 0.02% NaN;). Per 10 ml of retentate volume,

15 20 pl of *H-cholesterol (Dupont NET-725; 1 uC/pl dissolved in ethanol) are then added and
the mixture is incubated at 37°C under N, for 72 h.

The batch is then adjusted to the density 1.21 using NaBr and centrifuged at 20°C in a Ty 65
rotor at 50 000 rpm for 18 h. The upper phase is recovered and the lipoprotein fractions are
20 purified by gradient centrifugation. To this end, the isolated, labelled lipoprotein fraction is
adjusted to a density of 1.26 using NaBr. 4 ml each of this solution are covered in centrifuge
tubes (SW 40 rotor) with 4 ml of a solution of density 1.21 and 4.5 ml of a solution of density
1.063 (density solutions of PDB buffer and NaBr) and then centrifuged for 24 h at 38 000
rpm and 20°C in the SW 40 rotor. The intermediate layer lying between the density 1.063 and
25  1.21, containing the labelled HDL, is dialysed against 3 x 100 volumes of PDB buffer at 4°C.

The retentate contains radiolabelled *H-CE-HDL, which, adjusted to about 5x10° cmp per ml,

is used for the test.

30 B-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



rpm and 2GEA 0 t b -DNidDcduairies . The i nternedi ate | ayer |ying between the
density 1.063 and 25 1.21, containing the labelled HDL, is dialysed against
3 x 100 vol unmes of PDB buffer at 4C ng retentate contains radiol abel |l ed
3H CE-HDL, which, adjusted to about 5xI'06 cnp per mM, is used for the test.
30 B-1.4. CETP-SPA test For testing of the CETP activity, the transfer of
3H- chol estseemividiatSPAT beads {AuBrshah) arld the phmifatedsadioadtivity igWdterimibdldRectly

| i poproteins is nmeasured. The reaction is ended by addition of BHC 04 1341
- For ei gn éb#Hewd seintilationgopmter. avi di n- SPA(r) beads (Anmershan) and the
transferred radioactivity is determned directly in aliquid scintillation
counter. In the test batch, 10 pl of HDL 3H chol esterol ester (- 50 000 cpm
are i ncubah @ task bailk; 00l of DB H-chblekterbDeddr (ofsotmioou:bm? hdlinduba®Rd s13uvL fop SO
mM Hepes / 0.15 M NaCl / 0.1 %bovine serumalbumn / 0.05%NaN3 pH 7.4
cont ai Ai nd8owph 16ful CEbRtnILIMG A Adnershat) 81 H) md Hepeso0.45 MNagi / OHéo berisg ance

to be tested (dissol ) N % /[ 1%.RSA) . .2 f the

SPA- st epf%lﬁghu%&ésggf/m ]ia@?l pH; 2%50? )& i% el togg‘réhgdglemg/q‘g@%ét WePtaur t her
wi t h shakisgRitiod f the dubstamd &%We%?cﬂis@ﬁ/eﬁ%QO%CDMS.d I a%4 RRAG.OMOL B of the
Correspondi ng i ncubations with 10 pI' of 10 buffer, 10 pl of "CETP at 4C and

10 pl of GEMPsteepta3idin beadwselwionGRKQTE)S) Fesheacadded,tipcubated Shirtrer @dthishakimge

control batches wi.th CETP at 37C .is.rated as_ 100% transfer.. The bst ance
Comeent v oavonf aed Iheh artawed i s tion St CamPRdias pepiiopt T 04T 46t he

|50 fal e o EXATE TP hOPR il 1 VPCESRA: TP¥serdk of B, 1+ Measur ement. of

the ex vivo activities on transge mce

The activity transferred in the control batches with CETP at 37°C is rated as 100% transfer.

The substance concentration at which this transfer is reduced to half is specified as the ICs

value.
15
Example ICso [nM]
No. SPA Test
1 7

B-I1.1. Measurement of the ex vivo activities on transgenic hCETP mice

To test for CETP-inhibitory activity, the substances are administered orally using a stomach
20  tube to transgenic hCETP mice bred in-house [Dinchuk et al. BBA 1295-301 (1995)]. To this
end, male animals are randomly assigned to groups having an equal number of animals, as a
rule n=4, one day before the start of the experiment. Before administration of the substance,
blood is taken from each mouse by puncture of the retro-orbital venous plexus for the
determination of its basal CETP activity in the serum (T1). The test substance is then
25  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.



To test fgmxiwﬂﬁﬁ4uﬂmgmﬁ@mmﬁ@§tlV|ty, t he substances are admi nistered orally
using a stomach 20 tube to transgenic hCETP mice bred in-house [Di nchuk et
al . BBA 1295-301 (1995)]. To this end, male animals are randomy assigned
to groups having an equal nunber of anrﬁ%TS as a rule n=4, one day before
the start of the experinment. Before adnini stration of the substance bl ood
i's taken id grle@rbe HBIESE aB¥sPMBGhPiRorPlachiViy 6ff EubsRhéd, 6l eARHAMS 18! Bxts for
the determnation of its basal CETP activi'ty in the Serum (Ti). The test
subst ance2f souhen QBrespridings conted group hie eaploys swhesengnimals srlyrmedive dive. At
specific tines. after adm nistr io f the test. substance, b)Jood.is taken
Fom the SHPHAGEFO R SoUER0RE O dhe SOREO) mals; e Gean oot Bpfing per

after subghanes éﬁﬁ@&‘é\ﬁta"s% merbubmcelufea@@ BRI A &dérhtb heGBl 1l deRrite @R 11 ed
out at another time. BHC 04 134 1 -Foreign countries -42- In order to be
abl e t6 askangs inHbe iGHIbactonty withauyiinhibitdr eves uhxs camesponding erparimenialeime . e.
16 or 24, hours espondi ng control group is enpl oyed whose ani nmal s
only recepvgvﬂﬁg6°fg$ﬁ%lating agent w thout substance. In the control
animals, the second bl ood sanpling per animal is carried out as in the

substance-treated animals in order to be able to deternine the 5 change in
t he CETP adter terminatipn hHthe clottimg)iheddoashsamptes areceentrifegedradid ity sexpe s meovad tine

L e L i
of the -!Fde?i_&ltnln?{'édt Yo tl’g? d% ﬂg%eﬁ%}rag? Yo f"s%ﬁn?ﬁ 2 er &%Htm ﬂx‘é%st fa J@? %ﬁ b b st

déternlne I's en dare enpl oye e test
bat ch and is daeriddesit as descxilbadrinder BAID. 3as descri bed under B-1.2.3. The
differences in the cholesteryl ester transport [pMCE/ h (T2) - pMCE h (TI)]
are calculated for each aninmal and averaged in the groups. A substance

:gggglgtregafgﬁa%ﬁgségmﬁgémaé&%ﬁﬁ ﬁf%%%Pgr lonlgpwgzﬁgt@M:bEﬂp%ﬁﬂj%ﬂpy

calculated for each animal and averaged in the groups. A substance which at one of the times

15 reduces the cholesteryl ester transport by >20% is regarded as active.

Example | % inhibition at 3 mg/kg
No. 16 h 24h
1 50 24

B-I1.2. Measurement of the in vivo activity in Syrian golden hamsters

20 Female Syrian golden hamsters bred in-house (strain BAY:DSN) and having a weight of
150-200 g are used to determine the oral action of CETP inhibitors on serum lipoproteins
and triglycerides. The animals are grouped in six animals per cage and acclimatized to feed

and water ad libitum for two weeks.

25 Immediately prior to the start of the experiment and after the substance has been
administered, blood is withdrawn by retro-orbital puncture of the venous plexus 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



No. 16 h PHdo4l PA-Beilr dountfies MEasurenent of the in vivo activity in Syrian
gol den hansters 20 Fenal e Syrian gol den hansters bred in-house (strain

BAY: DSN) and having a weight of 150-200 g are used to determ ne the oral
action of CETP inhibitors on serum|ipoptoteins and triglycerides. The
animals are grouped in six animals per cage and acclimtized to feed and

wat er ad biRidiserel Ofert KAl KheardsPof AMROMALE kibePTHR' cdlrollBE a4l irgéei\;ehe

experinment and after the substance has been adm nistered, blood

wi t hdr awn ideptieadtvobumgsisif seliventumithaut tesofubstamcevenous pl exus and used to obtain
serum after 30 mn of incubation at roomtenperature and 20 m n of
centrifugation at 30 000 g. The substances are dissolved in 20% Sol ut ol /80%
wat er  and TR cOddek, Rfal cROkALDN IHOL hble§irol At | BE EhBesleRII Gtk @&Emﬁﬁeﬁi dsth Py
means of a stomach tube. The controlled animals receive 1dentical volunes
of sol venthexnahiosl ingsmenKIBAS ENTEGRA 40eplus€som Roché Didpnbsigs pacobrdingDL

chol esterol .and LDL chol esterol. are determ ned usin 5_the anal yti cal
i nst rument® @@ﬂ%ﬂcm@%a@@nﬂmwrf P sREASBreAgHlse; (o8 faclopshBitFly e o ¢ he
instructi f: I d « V. r ]

Qﬂt < in ?Elgem}ﬁgeﬁoﬁ 3 treaﬁ&%’tﬂﬁ%@?ﬂﬁﬁ%@gls @htRed e?ﬁ-larﬁ']e S1'mu glst ance

par anet er, nge I n percent caus e treatment wt
i s cal cul ahéetafedras eweah veith staddarddebistiont ped gamipriaant vi b b 1) dlifidbantpattelvto aiel on

per group (n =6 or n = 12). If, conpared to the group treated with
sol vent, SFYWPefrded SVith Spﬁ’én% ubst effrcts aF dhesjsybstanceare, signidicputy dhg, @-vedoe

96t o 4 ABRL NI R 0 g SBled £ PS098,© B 85 g0 oL

1 23 B-11.3. Measurenent of the in vivo activity in transgenic hCETP m ce

Example | % increase of HDL after
No. 24 h (dose: 2 x 10 mg/kg)
1 23

B-I1.3. Measurement of the in vivo activity in transgenic hCETP mice

15 To determine the oral action on lipoproteins and triglycerides, test substance is
administered to transgenic mice [Dinchuk et al., BBA4, 1295-1301 (1995)] using a stomach
tube. Before the start of the experiment, blood is withdrawn from the mice retro-orbitally in
order to determine cholesterol and triglycerides in the serum. The serum is obtained as
described above for hamsters by incubation at 4°C overnight and subsequent centrifugation

20 at 6000 g. After three days, blood is again withdrawn from the mice in order 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 91




15 To detﬁ -OQ t11 oral action on lipoproteins and triglycerides, test
substance‘ﬁm—m PRGNS t r ansgenic mice [Dinchuk et al., BBA,
1295-1301 (1995)] using a stomach tube. Before the start of the experinent,
blood is withdrawn fromthe mce retro-erbitally in order to determ ne

chol esterol and triglycerides in the serum The serumis obtained as

descri bed_abovg for hamsters 1b i ncubat i ?n at 4C ov Sni ght and subsequent
centrifuggtio 1t 2 gS ol yarmacentical QOMBPOSILON is again withdrawn from
the mce in order to determne |ipoproteins and triglycerides. The changes
in the paranmeters neasured are expressed as the percentage change conpared
wi th t he $hacompoundadfithe ifveatiph €af/be conemted into pidimadentical prepardiods (rdtee: 3 x
3 o/ kg) %‘891 BHC 04 1 341-Foreign countries -44- C. Wrking exanmpl es of
phar maceufdOMNEWRYosi ti ons (a) The compound of the invention can be
converted into pharmaceutical preparations in the follow ng ways: 5 Tablet:
Conposition: 10 100 ng of the conmpound of the invention, 50 ng of | actose
(rmonohydr Tublet: 50 ng of mmi ze starch (native), 10 ng of pol yvinyl pyrrolidone
(PVP 25) (from BASF, Ludw gshafen, CGermany) and 2 ng of nagnesium stearate.
Tabl et weight 212 ng, diameter 8 mm radius of curvature 12 mm 15

Product i °§bmﬂggﬂﬁ°m xture of conpound of the invention, |lactose and starch is
granul at e %

=3 5D
C el - -

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

Ludwigshafen, Germany) and 2 mg of magnesium stearate.

Tablet weight 212 mg, diameter § mm, radius of curvature 12 mm.
15

Production:

The mixture of compound of the invention, lactose and starch is granulated with a 5%

strength solution (m/m) of the PVP in water. The granules are dried and mixed with the

20 magnesium stearate for 5 minutes. This mixture is compressed in a conventional tablet

b press (see above for format of the tablet). A guideline compressive force for the

compression is 15 kN.

Suspension which can be administered orally:

25
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.

30

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

invention.



strengt h 8314 03 I1(Fareipn afuntriee PVP in water. The granules are dried and

m xed with the 20 nagnesi um st earate for 5 mnutes. This mxture is
conpressed in a conventional tablet ?gs (see above for format of the
tablet). A guideline conpressive force for the conpression is 15 kN
Suspensi on which can be adm nistered orally: 25 Conposition: 1000 ng of

t he conpo®asiuefion:he i nvention, 1000 ng of ethanol (96%, 400 ng of
Rhodi gel (r) (xanthan gum from FMC, Pennsyl vania, USA) and 99 g of water. 30
10 m of oral suspension correspond to a single dose of 100 ng of the
conpound t 4.1 t|on
The Rhodi gf(}a1 ﬁ%d%ws %é‘%ﬂl& Qﬁ%%ﬁolr ar%fl&]g %F{‘Z) ofthd SPHE ¥1{'ffn%toﬁ l?flcrif\l:/égﬁgl on is
added to fsiipensions PRHeSWAEr is Bddedvahits stlriSlnF,dﬂ%(iniM’mhers sthtddrfoagbouﬂ@m mtikhy e is
stirred for about 6 h until the 5 swelling of the Rhodigel is conplete.

Sol uti én WHEling @Arhedthasdigs! is epmnletd. oral |y:  Conposition: 10 500 ng of the
conpound of the invention, 2.5 g of polysorbate and 97 g of polyethyl ene

gl ycol 400. 20 g of oral sol ution correspond to a single dose of 100 ng of

the conpogafutivh whieh cafl \RHdnsidisteked BrARct i on: The conpound of the invention
is suspended Tn the mxture of polyethylene glycol and

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.

15 Production:

The compound of the invention is suspended in the mixture of polyethylene glycol and
polysorbate with stirring. The stirring process is continued until the compound of the
invention has completely dissolved.

20

Lv. 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
25 and/or 30% PEG 400 solution). The solution is sterilized by filtration and used to fill sterile

and pyrogen-free injection containers.



pol ysor batBHOM4 h34it-Faréigmeountkiee Stirring process is continued until the
conpound of the invention has conpletely dissolved. 20 Lv. solution: The
conmpound of the invention is dissolved in a concentrati on bel ow t he
saturation solubility in a physiologiéﬁgry tolerated solvent (e.g. isotonic
saline, 5% qglucose solution 25 and/or 30% PEG 400 sol ution). The solution
is steril iS&ﬂdlﬁ@ﬁiektansaiﬂ(Dmt&iﬂkdiﬂegl tw fill sterile and pyrogen-free
injection contalners. BHC 04 13 41 -Foreimcountries -46- Starting materials
and intermedi ates: (b) Exanple 1A 5

4-cyc|opeq§ Li éﬁippropyl-7,7-dinethyl-3-[4-(trif|uoronethyl)benzoyl]-4,6,7,
8- tetrahy&éﬁdﬁrnc lin-5 (1 H-one OO i CH3 FBCNH3 CHCH3 CH3 10.0 g
(38.9 mol, 1.0 eqg.) of

3-am no- 3-isopropyl -1-(4-trifluoronethyl phenyl)propenone (preparation
laoe e Poamardcs.
)

accor diSng 4@ciapenl-daspranylidadisrethyly ifluremathy)besrayldeded.7.8- 300 nl of 10

di i sopropyl., ether..and ) M (38.9 mol, 1.0 eq.) of trifluoroacetic acid
and 5. 45 é“ﬁ%%&%ﬂﬁ%ﬁﬁ?fﬁ?€g9360f 5, 5-di et hyl cycl ohexane-1, 3-di one are

added. After 10 mn of stirring at roomseqperature, the m xture is heated
to reflux and 4.58 g (46.7 mol, 1.2 eq.) cycl opent anecar bal dehyde are

added. The m xture is heated under reélu awater separator for 15 h.
After cooling, the mxture is stirredjjin ah icqjbath for 45 mn and the

( [ Lo
F,C

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
10  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
15  resulting precipitate is filtered off with suction, washed with cold diisopropyl ether and

freed from solvent residues under high vacuum.
Yield: 4.15 g (23% of theory)

20 '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 (DCI/NHs): m/z = 460 [M+H]", 477 [M+NH,]".
25

Example 2A



15 resul t iIBHC @ 84 1pFdreitecduntrfes | t ered off wth suction, washed wth cold
di i sopropyl ether and freed from sol vent residues under high vacuum Yield:
4.15 g (23% of theory) 20 'H NWR (CDC134 400 MHz): S = 1.05 (d, 3H), 1.15
(s, 3H), 1.16 (s, 3H), 1.28 (d, 3H), 1752-1.61 (m 7H), 2.30 and 2.51 (2d,
2H), 2.34 (s, 2H), 3.49 (sept, 11-1), 3.81 (d, 11-1), 5.96 (s, 11-1), 7.66
(d, 2H), A-ckélopentyRPhisappepyl-VE-dibXetHyNSI}: (tiflworsméBOl)bevizb 17,8477 [ MENHA] +. 25
Exanpl e 2A. BHC 04 1 341-Foreign countries -47-
4- cycl opedifydronuinobinr ¥gih)-one 7-di net hyl - 3- [ 4- (tri f1 uor onet hyl ) benzoyl ] - 7, 8-
di hydroqui nolin-5(6H)-one OO CH3 F N CH3 4.0 g (8.7 mmol ) of the
conpound from Exanple | A are dissol ved i 00 m of dichloro- 5 nethane, and
2.17 g (9.6 mol, 1.1 eq.) of 2, 3- dlchlo %, 6- di cyano- 1, 4- benzoqui none
(DDQ) are added a little at a tine atQoc. WWthQ tirring, the mxture is
warnmed to room tenperature over @ pedi The m xture is

due is purified by

concentrated on a rotary evapo
egﬁahyl acetate 100:0 -4

chromat ography (silica gel, no
50:50). 10 Yield: 3.78 g (©@%
3

( 4.0 g (8.7 mmol) of the compound from Example 1A are dissolved in 100 ml of dichloro-

5 methane, and 2.17 g (9.6 mmol, 1.1 eq.) 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 is purified by chromatography (silica gel, mobile phase: isohexane/ethyl acetate
100:0 — 50:50).

10
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)
15  ppm.

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

Example 3A
20

[(55)-4-cyclopentyl-5-hydroxy-2-isopropyl-7,7-dimethyl-5,6,7,8-tetrahydroquinolin-3-
yl][4-(trifluoromethyl)phenyl Jmethanone



' H NVR ( CBRLS04 890 -Mdrkidi coSnfried . 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 111), 3.1 (s, 2H),
7.76 (d, 2H), 7.94 (m 2H 15 ppm M5 g“I;ESIpos): mz = 458 [M+H]'. Exanple
3A 20 THer

[ (5S)-4-cycl opentyl -5- hydroxy-2-isopropyl -7, 7-di methyl -5, 6,7, 8-tetrahydroqui
nolin-3- yl] [4-(trifluoronethyl)phenyl] methanone BHC 04 1 341-Foreign
countries -48- A3C CH3 F3C3 CH3 140 96 mmol, 0.08 eqg.) of

(IR 28)-1-am noi ndan-2-ol are initialky gv_‘n 440 m  of THF, and 7.80
g (47.8 mol, 4.0 eq.) of borane N, N-@i iyl I ne conpl ex are added at
roomtenperature. After the evolall op As_ceased, the mxture is
cooled to OC and 5 5.47 g (12 @ conmpound from Exanpl e 2A,
dissolved in 40 M of THF, ark

H,t he m xture is allowed
to warmto roomtenperat urpooveryd

N 8 N. After the reaction has
ended, 20 ni of nethanol are addedst'o {he reacti ofhyg xture and the nixture
is concentrated. The residue is partitgqned between 150 n] of water and 150
m of ethyl acetate. The aqueous phase i$ extracted twice with in each case
100 M of 10 ethyl acetate. The conbi ned organi c phases are washed wth 50

i1 Terod o et by S oo B S R B BIEC ™, hen
purified lof TtH emhi.80edARY nimbl, 4dbeqykof bomaisi ¥, &-Giethgleniling somplexraed atdag ht
agetate 4:rc';L m tf:ln?pe\r(zilt(wa}e(.j :Aft%'r ?IZe gvoﬁn%?dnSg?g%]; hElSh ge%rsé/c?, the mixture is cooled to 0°C and
5 5.47 g (12 mmol, 1 eq.) of the compound from Example 2A, dissolved in 40 ml of THF,
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
10  ethyl acetate. The combined organic phases are washed with 50 ml of saturated sodium
chloride solution, 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).
15  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
20 AD, 500 mm x 40 mm, 20 pm; mobile phase: isohexane/isopropanol 97.5:2.5; flow rate:
50 ml/min):

Yield: 4.46 g (81.2% of theory)

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

(method 1) = 7.09 min.



The enant BYTEI4 C3AXERSS ¢cun@idt €r M ned according to nethod 1 as being 92. 5%
ee. The enantioners are separated by chromatography on a chiral phase
(colum: Chiral pak 20 AD, 500 mMm x 40 mm 20 m nobile phase:
i sohexane/ i sopropanol 97.5:2.5; flowraf® 50 m/nin): Yield: 4.46 g (81.2%
of theory) 25 The enantioneric excess is determ ned according to nethod |I as
bei ng 98. %0 = )9 I : = Fonel | es
0 1 (OB P CHOBI RN 8= 080 B 2 PILE M nohlig) B33 T
2.53 (m 2HR,(d, 2H7,22.983.121(1),, 11D), 9293l AH)nD. 18 Hin, 131)29.78r(d, 2H),,7.9%8 (B, ZH) 1H),
7.73 (d, 2I—%l, 7.93 (m 214) ppm 5 M5 (DCl): mz = 460 [MtH]'. Exanple 4A
((55)-5-{PP®t-butyl (di nethyl)silyl]oxy}-4-cycl opentyl -2-isopropyl -7, 7-di net
hyl -5,6,7,8- 10 tetrahydroquinolin-3-yl)[4-(trifluoronethyl)phenyl]methanone
CH I " CH HOOSI\ CH3 CH3 CH3 F3C N H3C CH3 (CH3

5

MS (DCI): m/z = 460 [M+H]".
Example 4A

((35)-5-{[tert-butyl(dimethyl)silyl]oxy}-4-cyclopentyl-2-isopropyl-7,7-dimethyl-5,6,7,8-
( 10  tetrahydroquinolin-3-yl)[4-(trifluoromethyl)phenyl}methanone

Under argon, 3.65 g (7.95 mmol) of the compound from 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
15 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 is 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 is, after warming to room temperature, extracted with ethyl acetate. The aqueous

20 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).

25 Yield: 4.65 g (quantitative)



Under ar g@HC 34 63 IgFdrdigbouitriezs) of the conpound from Exanpl e 3A are
initially charged in 80 ml of dry toluene. At roomtenperature, 3.41 g
(31.8 Mol , 4 eq.) of 2,6-1utidine are &5 t hen added, and the mxture is
cooled to -18C. 3.65 nm (15.9 mmol, .) of tert butyI di net hyl si | yl
trifluoronethanesul phonate are added dropvm se to this solution. After 20
nin, the rpaqMROCDTK! SOEMEE)VEE D (tsosl@)Coqrags SIHY, 084 (9092 (£ IPBr BOAIr €
for a further 55 mn. For work-up, saturated amoni um chl oride solution

(100 m) i(d HdudeZatd 3Hhel 24 (Rt 3Ir1)a 1:27-1.86 (ms WRr WPBg-Q20(m.o bR, Reifiam, alis e,

i e i RS hgh Ry e 2t e 20 Pl 7ot g E80 ke o W

saturated sodi um chl ori de solution, dried over sodium sul phate, filtered and
concentrated under reduced pressure. The residue is purified by

chr onmatsogMdB G SIpes): mda=gdh [M+HHbi | e phase: isohexane/ ethyl acetate 9:1). 25
Yield: 4.65 g (quantitative) BHC 04 1 341-Foreign countries -50- 'H NWR
(CDC13, 400 MHz): S =0.09 (s, 3H), 0.18 (s, 3H), 0.86 (s, 9H), 0.92 (s,
3H) 1.04 1.22 (d, 3H), 1.24 (s, 3H), 1.27-1.86 (m 9H), 1.93-2.02

%m; 2.58-3.23 (m 2H), 3.32 (m 1Hj, 5.20(m’1Hj, 7.73
(d 2H) 7.83-8.00 (m 2H) ppm 5|\/B(ESI pos): mz 574 [ MtH]' Exanpl e 5A

et by (BHOH S Sy Lok U Qpe Y 2 cgoropyl 7. 7-d

FAc 3 R Dy T ol Ui i um hyar i do

(12.0 mol, 1.5 eq.) in THE are added dropw se(t; Hgol ution of 4.59 g (8.0
mol ) of the conmpound from

CH3

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 in 80 ml of dry THF. With stirring, the mixture is warmed to room
15 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 purified chromatographically and at the same time

20 separated into the diastereomers of the product (silica gel, mobile phase: isohexane/ethyl

acetate 95:5).

Yield: 2.29 g (49.8% of theory)



Exanpl e 4BHOWBD341FRéigléounttid. Wth stirring, the mxture is warned to room
15 tenperature over a period of 16 h. For work-up, 120 ml of a saturated
sodi um potassium tartrate solution are_added carefully. After the evol ution
of gas has ceased, the m xture is extr‘égfed twice with ethyl acetate and

t he conbi ned organi c phases are washed with saturated sodi um chloride

sol ution, 'HINRIR @BC1;5960 MASUS RliatR(s, i1, oexed, A1yl 06a0E.80(hat &), 1099er3
reduced pressure. The residué is purified chromatographicaliy and at the

sane tine (20 14dpar @l L5389 (o, HilhStM@r(enridh)s3.61 (mhéHprioduet 1y i6122dhr. gel |

nmobi | e ph o / acetate 95:5). Yield: 2.29 g (49.8% of

t heor y) Bi@goh“i?@%ﬁ%?i@é@&mn es -51- 'H-NWR (CDA 3, 300 Miz): S =
0.13 (s, 3H), 0.20 (s, 3H), 0.64-1.00 (m 18H), 1.09-2.23 (m 1l4H), 2.59
(d, 1H), 2.89 (m 1H), 3.00 (m 1H), 3.71 (m 1H), 5.21 (t, 1H), 6.22 (br.
s, 1Hp, MIEESpos)2myz =376 9MH]" 214) ppm 5 Ms (ESlIpos): mz = 576 [ MrHL'
Rf = 0.26 (isohexane/ethyl acetate 9:1). syn diastereoner: 10 (R)-((5S)-5-
{[tert-butyl (di methyl)silyl]oxy)-4-cyclopentyl -2-isopropyl -7, 7-di net hyl -
5,6, 7, 8-t gt LadyslriQHek AR diRy13dthie o A; (tri fl uoromet hyl ) phenyl | met hanol Yi el d:
2.48 g (53.9% of theory) 715 Rr= 0.34 (isohexane/ethyl acetate 9:1).
Exanpl e 6A 20

(59)-5-{[tert-butyl (di methyl)silyl]oxy}-4-cyclopentyl-3-{(S)-fluoro[4-
(trifluor S¥pdiagieregmer, | | nei hyl }

-2-isogropyl-7,7-dinethyl -5, 6,7, 8-tetrahydroqui noline

(R)-((5S)-5-{[tert-butyl(dimethyl)silyljoxy}-4-cyclopentyl-2-isopropyl-7,7-dimethyl-
5,6,7,8-tetrahydroquinolin-3-yl)[4-(trifluoromethyl)phenyl methanol

Yield: 2.48 g (53.9% of theory)
15
R¢=0.34 (isohexane/ethyl acetate 9:1).

Example 6A

20 (35)-5-{[tert-butyl(dimethyl)silylJoxy}-4-cyclopentyl-3-{(S)-fluoro[4-
(trifluoromethyl)phenylmethyl}-2-isopropyl-7,7-dimethyl-5,6,7,8-tetrahydroquinoline

%—CH
CH

CH,
CH
[ R—cH,

/S\

At -10°C and under argon, 0.82 ml of diethylaminosulphur trifluoride (6.2 mmol, 1.5 eq.)
is added dropwise to a solution of 2.38 g (4.1 mmol) of the compound from Example 5A in
25 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



CH CH ' CHBHC 0 5341-Eéidign Cbdhtries~ ~| CH3 F3C HC N g CH3 CH3 At -10C and
under argon, 0.82 m of diethylam nosul phur trifluoride (6.2 nml, 1.5 eq.)
i s added dropwi se to a solution of 2.38 (4.1 mol) of the conpound from
Example 5A in 25 40 ml of dry dichloroméfhane. The m xture is stirred at
this tenperature for 200 mn. For work-up, 40 ml of a saturated sodium

bi car bonate@obmd. Urieomiufe Radx@iablell ythied diflesvint fdtdl GeittBelhyD4celad 1 Thd-068biABd
countries -52- cooling. The mxture is extracted three tinmes in total with

et hyl acetcgasnic phasesaathenevashed gathi setusried sadivym ehlonida solatipedirigd ovessedinmat ed

di hl orid | uti dri ' I t filt d
concent r acBiP e erPl afl corcspEefitiler SRBCB sttt 48t Biode prosfe i rliifeg by
filtrati omlirfici@Pouihlsilfcd g8P{mdbiRPhh&: xae/@h@hR¥@nes.ef hyl acetate 9:1).
5 Yield: 1.92 g (80.3% of theory) L (method 3): R =3.85 mn. to M5
(ESIlpos): mz = 578 [MH = Rf= 0. 66 (isohexane/ethyl acetate 9:1). Wbrking

exanpl es: {05 132 g (80.3% of theory)

LC/MS (method 3): R;=3.85 min.

( 10 MS (ESIpos): m/z = 578 [M+H]"

Rs= 0.66 (isohexane/ethyl acetate 9:1).

Working examples: (b)

15
Example 1
(58)-4-cyclopentyl-3-{(S)-fluoro[4-(trifluoromethyl)phenyl|methyl } -2-isopropyl-7,7-
dimethyl-5,6,7,8-tetrahydroquinolin-5-ol

20

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
25 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



Exanpl e 1BUHESN-184¢\Fotepparotmptties3 - { (S)-fluoro [4-(trifluoronethyl)phenyl]

met hyl } -2-isopropyl-7,7- dinmethyl-5,6,7,8-tetrahydroquinolin-5-ol F OH CH3
FBCHCN3 CH3 20 CH3 At 0C, 13.3 m_%f_a | M solution of

tetrabutyl amonium fluoride (13.3 mml, 4.0 eq.) in THE are added dropw se
to a solution of 1.92 g (3.3 Mol ) of the conpound from Exanple 6A in 20 n
of dry THerudd lpeodueadd parified xhroftdgaphidatly €silica gal) metdlebplidse f Bohekate/ethydr

wor k-up, the m xture is diluted with 100 ml of ethyl acetate and washed
twice wtfAcetate 8dctt 28)-case 100 M of water and with 50 ml of saturated

sodi um chl oride solution. The organic phase is dried over sodi um sul phate,
filtered and concentrated under reduced pressure. The BHC 04 1 341-Foreign

count ri esyidd-1.t8 pdms.afdledory)s purified chromatographically (silica gel,
nobi | e phase: isohexane/ethyl acetate 9:1 -> 2:1). Yield: 1.18 g (76.4% of
theory} 5 1 HNWR (CDC13, 300 MHz): S = 0.70 (d, 3H), 1.03 (s, 3H), 1.13

505 (o mMESEPE sagita? a2 o B @i L0 &7 38D L Tt B B )
Mz = 46413bH) o AP, 233(3.9PaXML/3¢ @pesabent1h). 6.90¢d,f1ant ek (g,

separation of diastereoners still present in the product is carried out by
2H), 7.61 (d, 2H) ppm.

( 10 MS (DCI): m/z = 464 [M+H]"
R¢=0.13 (isohexane/ethyl acetate 4:1).
The further separation of diastereomers still present in the product is carried out by
15 chromatography (column: Chiralpak AD, 500 mm x 40 mm, 20 pm; mobile phase:
isohexane/isopropanol 97.5:2.5; flow rate: 50 ml/min).

Yield: 0.35 g (22.9% of theory).

B. Assessment of the pharmacological activity (b)

20
' B-I.  CETP-inhibition testing

B-1.1. Obtainment of CETP

25  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) is 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

30  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



15 chr omatBHE @phy41(Eméipiesunts r al pak AD, 500 nm x 40 nm 20 m nobile phase:
i sohexane/i sopropanol 97.5:2.5; flowrate: 50 mM/mn). Yield: 0.35 g (22. 9%
of theory). B. Assessnent of the phar manglﬁl ogical activity (b) 20 B-I.
CETP-inhibition testing B-1.1. Obtainfient of CETP 25 CETP is obtained in
partially purified formfromhuman plasma by differential centrifugation
and col umirigHCO sl gt aph yther durttse Chuiridiied t Bye chr@statogFaphly Nérs aeNMdno hgPrasaluphms ma
is adjusted to a density of 1.21 g per nml using NaBr and centrifuged at 4C
at 50 000 Phamnagip). 18 h. The bottomfraction (d > 1.21 g/m) is applied to a
Sephadex - Phenyl - Sepharose 4B (Pharmacia) colum, washed with 0.15 M
NaCl/0.001 Mtris/HCL pH 7.4 and then eluted with distilled 30 water. The
CETP- act i \BI.0r @HTPOMSoradcendeested, di al ysed agai nst 50 mM sodi um acetate pH
4.5 and applied to a CM Sepharose colum (Pharmacia). The m xture is then
elutedSusing a linear gradient (0-1 M Nad ). The pooled CETP fractions are

di al ysed ai nst_ 1 B 4 41 -Foreign gountries, -.54- tris/HC pH 7.4
and Then AipeRemeBtiel Y by Sty Grien ] S ohdsE Segipitersh Fifbetelt

( Phar nmaci ajposdnds- %oﬁ@a&bkﬂiﬁ%&?ﬂﬁcﬁoée@%ﬁe oS BINBa@SHECAEN Lid RBE 34, 1625
CETP-cat al ysed transfer of a fluorescent chol esterol ester between

| i posores (193d):fi ed according to the procedure of Bisgaier et al., J. Lipid
Res. 34, 1625 (1993)]: 10 For the production of the donor |iposones, 1 ny
of cholesteryl 4,4-difluoro-5,7-dinethyl-
él\l/-«t‘)'ll:)or alPSa,F%@tliy PrédadtionFaRE B6not-1HRIGARE) 9ah e of ehSlkRey B WLdiBGE2b BY{-Himdiky1 C12,
ecul ar
4-bora-3a,4a-diaza-s-indacene-3-dodecanoate (cholesteryl BODIPY® FL Ci2, Molecular

Probes) is dissolved in 600 pl of dioxane with 5.35 mg of triolein and 6.67 mg of
phosphatidylcholine with gentle warming in an ultrasonic bath and this solution is added
very slowly with ultrasonication to 63 ml of 50 mM tris/HCI, 150 mM NaCl, 2 mM EDTA
15 buffer pH 7.3 at room temperature. The suspension is then sonicated under an N,
atmosphere 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
20 oftriolein 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

25  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 pl of enriched CETP fraction (1-3 pg), obtained from
human plasma by means of hydrophobic chromatography, and 2 pl of a solution of the
30 substance to be investigated in DMSO and incubated at 37°C for 4 hours.
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( B-1.2.2. CETP fluorescence test with human plasma

6 nl (12% v/v) of donor liposomes and 1 pl (2% v/v) of a solution of the substance to be
investigated in DMSO are added to 42 pl (86% v/v) of human plasma (Sigma P9523), and
10 the mixture is incubated at 37°C for 24 h.
The change in the fluorescence at 510/520 nm (gap width 2.5 nm) is a measure of the CE
transfer; the inhibition of the transfer in comparison to the control batch without substance
is determined.

15

ICso [nM]

fluorescence test in

Example
No.
human plasma

84

B-1.2.3. Ex vivo-CETP fluorescence test

10 pl of buffer and 2 pl of serum are added to 80 pl of test mix, and the mixture is
20  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.



6 ] (12% BH¢)04Qf340F0R%onl doi@sieses and 1l (2% v/v) of a solution of the
substance to be investigated in DMSO are added to 42 | (86% v/v) of human

pl asma (Sigma P9523), and 10 the mxture is incubated at 37C for 24 h. The
change in the fluorescence at 510/520 ‘n?ﬁ‘(gap width 2.5 nn) is a neasure of
the CE transfer; the inhibition of the transfer in conparison to the
control batch wi thout substance is determ ned. 15 Exanple IC50 [am] i No.
fluorescence test in human plasna 1 84 B-1.2.3. Ex vivo-CETP fl uorescence
test 10 | Bdf3. pdbtammentdf adiolabelleddiBm are added to 80 | of test nmix, and the
m xture is 20 incubated at 37C for 4 h. The change in the fluorescence at
485/535 nmis a neasure for the CE transfer; the inhibition of the transfer
i n conpar 5 eRl bOfrbdheheRH EYTAPlacaWiré RQHkted UDSt adtiRYy IoF 1.ﬂzahahgwmmﬁHC 04
1 341-Foreign countries -56- B-1.3. Oobtalnnent of radiolabelled HDL 50 m of
fresh funeamtrifidged pl4Enm aaFeb6aditasited @00 ramdiend 8 thy Thé ufipet Phasei ingsddafBr thend 5

centrifuged at 4C in 5 rotor at 50 000 rpmfor 18 h. The upper phase
is used foaipent #WMn?h%{OW@bP}é\aSEEﬂ_gaw 3gaipeh 3 bﬁg{s‘éf PRB pufferd@mMgai nst
3 x 4 1 ofi kS vhiep t1 SV Y4 sNO) %Nﬁﬂ DTA,
0. 02% NaN3y" Pﬁlo’mgwm%lh{g%tvoéngzﬁﬁ F'%?r c oegggaéi%l&?%upont
NET- 725; 20 [ bf tH-slsodéseazol (DupentBDI7R5ar gCHy disselsledih @hdhol) are then added and

the mixture is incubated at 37°C under N; for 72 h.

The batch is then adjusted to the density 1.21 using NaBr and centrifuged at 20°C in a Ty 65
rotor at 50 000 rpm for 18 h. The upper phase is recovered and the lipoprotein fractions are
purified by gradient centrifugation. To this end, the isolated, labelled lipoprotein fraction is
adjusted to a density of 1.26 using NaBr. 4 ml each of this solution are covered in centrifuge
15 tubes (SW 40 rotor) with 4 ml of a solution of density 1.21 and 4.5 ml of a solution of density
1.063 (density solutions of PDB buffer and NaBr) and then centrifuged for 24 h at 38 000
rpm and 20°C in the SW 40 rotor. The intermediate layer lying between the density 1.063 and
1.21, containing the labelled HDL, is dialysed against 3x100 volumes of PDB buffer at 4°C.

20  The retentate contains radiolabelled *H-CE-HDL, which, adjusted to about 5x10° cmp per ml,
is used for the test.

B-1.4. CETP-SPA test

25  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.

30  In the test batch, 10 pl 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 / 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% RSA). 200 pl of the

i



the m xt uBgid & | M uHigtcoahridd C under N2 for 72 It. 6 10 The batch is then
adjusted to the density 1.21 using NaBr and centrifuged at 20C in a Ty 65
rotor at 50 000 rpmfor 18 h. The upper fhase is recovered and the

|'i poprotein fractions are purified by gradient centrifugation. To this end,
the isolated, labelled lipoprotein fraction is adjusted to a density of
1.26 usi ngpNaddfeptadidifl b@AGBIEbn (TREQSTHI0S} 418 thedl RAAEM RTBSkel RurfRP With fshifkengl 5

t ubes (SW 40 rotor) with 4 mM of a solution of den5|ty 1.21 and 4.5 nl” of a
sol uti on &r ldepsd thyn nn:casmgi mdeseintiiptientamiesrSorstspAping it thationnwithid 8x) ofand

t hen cent u 0C in the W40 rotor. The

i nt er medi éfl& lgg@g gf’(a?zﬁ%atbﬁt\%gd&uggfégﬂgia{]% %%@@ a3 figptr contai ni ng the
| abel l ed HDL, is dialysed agai nst 3x100 vol unes of PDB buffer at 4C. 20 The
retentate contains radiol abell ed 3H CE-HDL, which, adjusted to about 5x106
cnp pes niThe activitystehsfeaed ihthetoestrol Hatdhedl witbFEHFPSR/B €St ra&d EDIO(I'Ve&hrisf@ of
the CETP activity, the transfer of 3H chol esterol ester from human

| i popr ot eil; i‘% splstdce CPRAFRtERLIR q_l.‘)’hl‘rhp@&rt&néfeﬁbs redugedde hakas SpFﬁg‘leflé&é}iel I@ﬁp is
ended by aggLtion of streptavidin-SPA(r) beads (Amersham) and the
transferred radioactivity is determned directly in a liquid scintillation
counter. 30 In the test batch, 10 gl of HDL 3H chol esterol ester (- 50 000
cpm are incubated at 37C for 18 h with 10 | of biotin-LDL (Arersham in 50
mM Hepes / O. 15 M NaC1 / 0.1% bovine serumalbumn / 0.05%NaN3 pH 7.4

contai ni g d’? CEJI‘E’Wrﬁ—)'and 31 of a solution of the substance
to be test ssqlved? R0% DVBO / 1% RSA). 200 | of the BHC 04 1
341- Foreilgn q@gntriles - SPA 'BRA- stréptavi din bead sol uti on (TRKQ 7005) are

t hen addgd, _incubatled further withi{shaking for 1 h and then neasured in a
scintilldtionlcount er. CorY2espondi ng i ncubations with 10 | of buffer, 10 |
of CE‘I;I(:)’ t—4Cand—16—st—of CcEFPat- 37C serve as controls.

B-II.1. Measurement of the ex vivo activities on transgenic hCETP mice

To test for CETP-inhibitory activity, the substances are administered orally using a stomach
tube to transgenic hCETP mice bred in-house [Dinchuk et al., BBA, 1295-1301 (1995)]. To
15  this end, male animals are randomly assigned to groups having an equal number of animals,
as a rule n=4, one day before the start of the experiment. Before administration of the
substance, blood is taken from each mouse by puncture of the retro-orbital venous plexus for
the determination of its basal CETP activity in the serum (T1). The test substance is then
administered to the animals using the stomach tube. At specific times after administration of
20 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
25 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).



5 The act iy tyar |.n.the control batches with CETP at 37C is rated
as 100%tIBWCI 413.% il Sl % ce concentration at which this transfer is

reduced to half is specified as the 1C50 value. Exanple IC50 [DM No. SPA
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10

B-I1.2. Measurement of the in vivo activity in Syrian golden hamsters

Female Syrian golden hamsters bred in-house (strain BAY:DSN) and having a weight of
150-200 g are used to determine the oral action of CETP inhibitors on serum lipoproteins
15  and triglycerides. The animals are grouped in six animals per cage and acclimatized to feed

and water ad libitum for two weeks.

Immediately prior to the start of the experiment and after the substance has been
administered, blood is withdrawn by retro-orbital puncture of the venous plexus and used
20 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.

25  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




Af ter ter BH@O04 DR4loFortige c@dn@icki Nng, the bl ood sanples are centrifuged and the
serumis renoved by pipette. For the determ nation of the CETP activity,
the chol esteryl ester transport over 4 59 is determned. To this end, in
general 2 | of serumare enployed in theé’fest batch and the test is carried
out as described under B-1.2.3. 5 The differences in the chol esteryl ester
transport grgy Gieated (With solydvit,CHieheffddty Jofathe subsfaficd ateedighificagricthe apvitaé and
averaged in the groups. A substance which at one of the tines reduces the
chol est er yleteagineg byappkication of hettesyiis added ghp f85aS* 4rt0-0B. **Epashi®) oo
inhibition at 3 ng/kg No. 16 h 24 h 1 49 39 10 B-11.2. Measurenent of the
in vivo activity in Syrian golden hansters Femal e Syrian gol den hansters
bred in-houggarhple 9 % itYedself DX aft@y|ng a wei ght of 150-200 g are used to
determ nel the oral Jaction of CETP inhibitors on serumlipoproteins 15 and
triglycer|i desNo.The [a24 hdflesea’ex I¥rmgflgdl (i n si x ani nal s per cage and

accl i mat i get—to—feed—and thumfor two weeks. Imediately prior
to the stiart df the experi me and after the substance has been

adm ni stered, blood 1S wthdrawn by retro-orbital puncture of the venous

pl exus and used 20 to obtain serumafter 30 mn of incubation at room

t enper at urBllchMeBurenmenddf the it vivd agatifyan trahsg8icUETP midee subst ances are

di ssolved in 20% Sol utol /80% wat er and adm nistered perorally by nmeans of a
stomach tube. The control animals receive identical volunmes of solvent

wi(t hout t 3 Trigl yceri 1 ot ol terol
ar(ld LDL cﬁ%lt e%%%?l Il) gﬁ% elt ea{ct]l‘lgllrl]e ullisplg) E’Smel%lﬁeé{gngﬁglb ?%ciﬂ%g’l rgeéstt lr_%ar?é%?@ AS

| NTEGRA 4Gidmphisteredf to aranBigeniiemied@imchiunk es l.,aRRAr 1396¢1 301 §192998] usisd 4 stomiackins of

t he manufacturer. Fromthe measured val ues, for each paraneter, the .
tube. Before the start of the experiment, blood is withdrawn from the mice retro-orbitally in

10 order to determine cholesterol and triglycerides in the serum. The serum is obtained as
described above for hamsters by incubation at 4°C overnight and subsequent centrifugation
at 6000 g. After three days, blood is again withdrawn from the mice in order to determine
lipoproteins and triglycerides. The changes in the parameters measured are expressed as the
percentage change compared with the starting value.

15

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

20 following ways:

Tablet:

Composition:
25



change i nBpiEY @341 dusgtcoptribhe treatnent wth the substance is cal cul ated
for each animal and stated as nean with standard devi ation per group (n = 6
or n =12). If, conpared to the BHC 04 341-Foreign countries -59- group
treated with solvent, the effects of the substance are significant, the
p-value determ ned by application of the t-test is added (* p:0.05; ** p:5;

0.01; ***100 mgloPfR) compoiadpdeth¥ointeiivas 80 Ghg lPlacbiee(mbidhydratd), H@IAGEHf 2 X
10 ng/kg) 1 20 5 B-11.3. Measurenent of the in vivo activity in transgenlc

hCETP mi c&als déarel ninadivehe 16mag af:tp@r:ivlawpyrrgl@im@t dPN® atd t(fl‘PglI yBaBFdes,
test subs =l ni c ce [Di nchuk et al., BBA,
1295- 1301i?€§%§15feu8(?e%g}é}%s gg%%%f e?t(.e)larglthe start of the experinent,
blood is withdrawn fromthe mce retro orbltally in 10 order to determ ne
chol esterol and .trizgl cerides in the serum The serumis obtained as

descri bed Tablet/weight 1 Hametgy 8 mie.rbdivs ehcwvatye I@mmi ght and subsequent
centrifugation at 6000 g. After three days, blood is again withdrawn from
the mce in order to determne |ipoproteins and triglycerides. The changes
in the paradmitess neasured are expressed as the percentage change conpared
with the starting value. 15 Exanple % increase of HDL after No. 3 d (dose:
3 x 3 ng/kg) 1 85 C. Working exanpl es of phar rraceuti cal conpositions (b)
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( 10 strength solution (m/m) of the PVP in water. The granules are dried and mixed with the

magnesium stearate for 5 minutes. This mixture is compressed in a conventional tablet
press (see above for format of the tablet). A guideline compressive force for the

compression is 15 kN.

15  Suspension which can be administered orally:

Composition:

1000 mg of the compound of the invention, 1000 mg of ethanol (96%), 400 mg of
20 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.

25  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.

30

Solution which can be administered orally:




CbnpositiBHco4254BMQg@$c$§nAﬂﬂ -Forei gn countries -60- 100 ng of the
conpound of the invention, 50 ng of |actose (nonohydrate), 50 ng of naize
starch (native), 10 ng of polyvinyl pyrrolidone (PVP 25) (from BASF,

Ludwi gshafen, Germany) and 2 ngy of nagﬁ@giunlstearate. 5 Tabl et wei ght 212
ng, dianeter 8 mm radius of curvature 12 nm Production: The m xture of
conpound of the invention, |lactose and starch is granulated with a 5% 10

strength solution (mMmn of the PVP in water. The granules are dried and
m xed wi t $0G mg of thecpoanound of thgrinveatipnr2.5 g of polyewbatgand 9%exf pekyethglenonpr essed

in a conventi | 54 abl et ress (see ahove.for for of t tablet). A

oui el nee DB £8t Fiat P ESorit)R s Bingll ais® oE The Mgt Mt el of on

whi ch canbenvgfibhi stered orally: Conposition: 1000 ng of the conmpound of

t he invention, 1000 ng of ethanol (96%, 400 ng of 20 Rhodigel (r) (xanthan
gum from FMC, Pennsyl vania, USA) and 99 g of water. 10 ml of oral suspension
correspong %o a single dose of 100 ng of the conpound of the invention. 25
Pr oduct i oR> odi gel is suspended in ethanol, and the conpound of the
invention is added to the suspension. The water is added while stirring.
The m xture is stirred for about 6 h until the swelling of the Rhodigel is
conpl et e. TBOc@mpand e thehingéntmans hspentied m Steenixthreo pfipdlyethylene glycol and

polysorbate with stirring. The stirring process is continued until the compound of the

(10 invention has completely dissolved.

L.v. solution:

The compound of the invention is dissolved in a concentration below the saturation
15 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.




Conposi t i BHC BHG404ofeigdcbuligiei gn countries -61- 500 ng of the conpound of
the invention, 2.5 g of polysorbate and 97 g of pol yethylene glycol 400. 20
g of oral solution correspond to a single dose of 100 ng of the compound of
the invention. 5 Production: The conpound of the invention is suspended in
the m xture of polyethylene glycol and polysorbate with stirring. The
stirring paraeélaims continued until the conpound of the 10 invention has
conpl etely dissolved. i.v. solution: The conpound of the invention is

di ssol vedli n aCewnewt ofahe &yiudd Glv t he saturation 15 solubility in a
physi ol ogically 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-freeAnjection containers. BHC 04 1
341-Foreign countries -62- Patent cl §
=3 5CH (1) F3BCRNCH3 (

5 in which R represents cyclopentyl or isopropyl, and its salts, solvates and solvates

of the salts.

2. Compound of the formula (Ia)

(Ia)

10 and its salts, solvates and solvates of the salts.

3. Compound of the formula (Ib)

(Ib)

15




5 i n whi cilBEC 04D3 ¢i triepentyl or isopropyl, and its salts, solvates
and solvates of the salts. 2. Conpound of the fornmula (la) F OH CH3 F3C N
(la) CH3 10 and its salts, solvates an 3§o| vates of the salts. 3. Conpound
of the formula (Ib) FOHCH3 F3C N (Ib H3C CH3 CH3 15 BHC 04 134 1
-Foreign countries -63- and its salts, solvates and sol vates of the salts.
4. Conpound of ahdés kadtspsdleatéd ndselvdedsiofide sahs.any of Clains 1 to 3 for the
treatment and/or prevention of diseases. 5 5. Use of the conmpound of the
formula (1) as defined in any of Clains | to 3 for preparing a nedi carrent
for the pryi mar I Y1 D

o Use of the Comysull o e Rambl @ Y B dhy SPCUBIN o € R BBRERE [
for prepari ngaﬁd/ﬂeﬂne@amtmilﬁoffdmsreaielse treat nent and/ or prevention of

5
5. Use of the compound of the formula (I) as defined in any of Claims 1 to 3 for
preparing a medicament for the primary and/or secondary prevention of coronary

heart disease.

( 10 6. Use of the compound of the formula (I) as defined in any of Claims 1 to 3 for
preparing a medicament for the treatment and/or prevention of
hypolipoproteinaemias, dyslipidaemias, hypertriglyceridaemias, hyperlipidaemias,
hypercholesterolaemias, arteriosclerosis, restenosis, adiposity, obesity, diabetes,
stroke and Alzheimer’s disease.

15
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.

20 8. Medicament, comprising the compound of the formula (I) as defined in any of

o~

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
25 cyclase, cGMP enhancers, diuretics, thyroid receptor agonists, HMG-CoA reductase
inhibitors, 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)

30 antagonists.

9. Medicaments according to Claim 7 or 8 for the primary and/or secondary

prevention of coronary heart disease.




hypol i popggicaisNaRATIR i Wahdild daem as, hypertriglyceridaem as,
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adi posity, obesity, diabetes, stroke and Al zheiner's disease. 15 7.

Medi cament, conprising the conpound of -¢4e fornula (1) as defined in any of
Clains | to 3 in conmbination with an inert nontoxic pharmaceutical ly
suitable auxiliary. 20 8. Medicanent, conprising the conpound of the
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nmore further aMekiioamcomammdisgstel €kimd of Bofortthe tgratragntcamigorspiementioh of
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cGW enhancers,”diuretics, yroi d recept or agoni $ts A uct ase
i nhi bi sors, scmuﬂkemadgythmmﬁsdmhmbjtors squal ene epoxi dase inhlbltors,
oxidosqualene cyclase inhibitors, ACAT inhibitors, MIP inhibitors, PPAR
agoni sts, fibrates, |ipase inhibitors, cholesterol absorption inhibitors,

bile acidjjrea i qEPﬁr

| i popr ot e| n(a) ggoqafr??gg%% g&%&orl\/g%!o%:{a r?tg%‘}e}éﬂé‘g’oﬁgfﬁ‘g? %g a(ﬁse of 8 for
the primary anhiménsseciondianly bymcm{mmehﬂg] anfeffectivenangunio @fitiie cingaad of BKC 04 1
341-Foreign countrjes -64-_ 10, canment according to Claim7 or 8 for t he
treat ment and/ B¥myladheat definedin arwmlmédrteﬁar [Rha medicamgpiaasidgiopdd

hi/pert 5| gl ycer bﬂf?xﬁgb?@l hyperl i pi daem as, hyperchol est erol aem as
arteriosclerosi’'s, restenosis, adiposity, obesity, diabetes, 5 stroke and

Al zhei ner' s di sease.

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

15 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 (Ja) as defined in Claim 2,

20 characterized in that the compound of the formula (Ila)

(ITa)

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

25 (lla)




11. Met hogly&@n 1 BREFReiMRbYatAdRd/ Or secondary prevention of coronary heart

di sease in humans and animals by adm ni stering an effective anount of the
conmpound of the formula (1), as defined in any of Clainms | to 3 or of a
nedi cament as defined in any of ( 10 ®ains 7 to 10. 12. Method for the
treatment and/or prevention of hypoli poprotei naem as, dyslipi daem as,
hypetri gl yceri daem as, hyperli pi daem as,~hyperchol est erol aem as,
arteriosclerosis, restenosis, adiposi pbesity, di abetes, stroke and

Al zhei ner' s di sease in humans and 15 s by adm nistering an effective
amount of the conpound of the fornubpa aspoglefined in any of Clains | to
3 or of a nedicanent as defined in g C#Hnms 7to 10. 13. Process for
preparing the conpound of th gs~defined in aim2, 20
characterized in that the co Ila) CH3 FC (lla) 4CFH,

3isinitially, by asymetrjk lefHnto the conpound of the
ed -65- 0 BB F3C N (111a)

formula 25 (Il11a) BHC 04F 34 |-
CH3 which is then either 5 [A] troduction s a hydr oxyl protective
the formula (IVa)

group reacted to give a conpound

which is then either

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

of the formula (IVa)

(Va),

10 in which

PG  represents a hydroxyl protective group, preferably a radical of the
formula ~SiR'R’R?, in which
Rl, R? and R? are identical or different and represent (C;-C,4) alkyl,
15
and then, by diastereoselective reduction, converted into a compound of the

formula (Va)




LPG O O 8H® 04A331\H¥reigrgountriedd3 10 i n which PG represents a hydroxyl
protective group, preferably a radical of the forrmula -Si RIR2ZR3, in which
Rl1, R2 and R3 are identical or differen% and represent (Cl-C4) al kyl, 15
and then, by diastereosel ective reducti %Z converted into a compound of the
formula (Va) BHC 04 1 341-Foreign countries -66- ANF C1 CH3 (Va), 3 3 in

which PG is as defined above, or s [B] i ilially reduced

di astereosel ectively to give the compound he formula (Vla) OH OH CH3
F3SC N (Vla) CH3
OH

CH,
(Va),

in which PG is as defined above,

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

(Vla)

which is then, by regioselective introduction of the hydroxyl protective

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

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

give a compound of the formula (VIIa)



whi ch i s BHew4 1B 1Fegigselmféd ve i ntroduction of the hydroxyl protective 10
group PG converted into a conpound of the fornula (Va), the conpound of the
formula (Va) is then, using a quorinati{lg agent, reacted to give a
conpound of the fornmula (VIla) BHC 04 197341- For e gn countries -67- F O, PG
CH3 F3C N (VlIla), CH3 in which PGis as defined above, and the hydroxyl
protective group PGis then cleaved offl customary nethods 5 giving the

conmpound of the formula (la) and the €onpound of the fornula (la) is, if
appropriate, converted with the apprpriale (iggsolvents and/or (ii) bases
and/or acids into its solvates, salgs ard/oro”solvates of the salts. 10 14.

3, characterized in that the 3 . ormula (I1b) F CCH3 (11b)
AC-H3CCH3 3 CH3 15 is initi 3
t he conpound of the fornul g

in which PG is as defined above,

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

5 giving the compound of the formula (Ia)

and the compound of the formula (Ia) 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.
10
14.  Process for preparing the compound of the formula (Ib) as defined in Claim 3,

characterized in that the compound of the formula (IIb)

15
is initially, by asymmetric reduction, converted into the compound of the formula

(IIIb)



BHC 04 1 3BHC 601 841gForeighlBduntrRs - 68 CH3 (1) AC-H3CCH3 F3C CH3 which is then
either 5 [A] by introduction of a hydroxyl protective group reacted to give
a conmpound of the formula (IVb) F C CH3 (IVb), ACHH3C3 3 CH3 in which 10
PG represents a hydroxyl protective grdL? , preferably a radical of the
formula -SIiRIR2R3, in which Rl, R2 and R3 are identical or different and
represent (Cl-C4) alkyl, 15 and then, Ppy—di astereosel ective reduction,
converted into a conpound of the for
countries -69 .,PG OH O FC N CH3 HH3

which is then either

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

( in which
10
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,
15

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

formula (Vb)



in which B8O® axdetdintsuadieye, 5 or [B] initially reduced

di astereosel ectively to give the conpound of the fornmula (VIb) OH OH CH3
(VIb) FN33 H3CCH CH3 10 which is _then, by regioselective introduction
of the hydroxyl protective group PG cOhverted into a conmpound of the
formula (Vb), the conpound of the fornmula (Vb) is then, using a fluorinating
agent, reacted to give a conpound of the mula (VIIb) 15 LPG F O CH3
(VIlb), F3C N H3C CH3 CH3 BHC 04 1 341- ign countries -70- in which PG
is as defined above, and the hydroxyl &0 ive »d’r%up PG is then cleaved
of f by customary nethods giving the cdnpoynd oif the fornmula (Ib)

in which PG is as defined above,

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

(VIb)

(VIb)

10 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)

15

(VIIb),




5 and t hegooposdr&tioh Banfr@smul a (I1b) is, if appropriate, converted with
the appropriate (1) solvents and/or (ii) bases and/or acids into its
solvates, salts and/or solvates of th%sal ts.

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 (Ib)

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.






