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described in the publication EP 325 130 A2. The compound 5(6H)-quinolone, 3-
benzyl-7,8-dihydro-2,7,7-trimethyl-4-phenyl- is furthermore known from the
publication Khim. Geterotsikl. Soedin. (1967), (6), 1118-1120.

The present invention relates to cycloalkano-pyridines of the general formula (I)

A
D R’
~ | o,
X 2
E N R
in which
A represents aryl having 6 to 10 carbon atoms, which is optionally substituted

up to 5 times in an identical or different manner by halogen, nitro,
hydroxyl, trifluoromethyl, trifluoromethoxy or by straight-chain or branched
alkyl, acyl, hydroxyalkyl or alkoxy each having up to 7 carbon atoms, or
by a group of the formula -NR’R?,

in which
R> and R* are identical or different and denote hydrogen, phenyl or
straight-chain or branched alkyl having up to 6 carbon

atoms,

D represents aryl having 6 to 10 carbon atoms, which is optionally substituted
by phenyl, nitro, halogen, trifluoromethyl or trifluoromethoxy, or

represents a radical of the formula

T

*G00002*



atoms, D represents aryl having 6 to 10 carbon atons, which is optionally

substi t ut ed Lenss 3dnd4d Forerdnt €Equnthiad ogen, trifl uoronet hyl or
trifluoromethoxy, or 25 represents a radical of the formula _
111111121121211212121212121121212121212122 VI | | _*000002* 1 Le A 31 842-Foreign

Countries - 2 - RRBor RO T-V-X- RS L--R6 in which R5 and R6 and R9

I ndependent|ly of one anot her denote cycl oal kyl having 3 to 6 carbon atons,
or 5 denote aryl having 6 to 10 carbon atons, or a 5- to 7- nenbered, _
optional |y benzo-fused, saturated gQr -ypsaturated, nono-, bi- or tricyclic
het erocycl e having up to 4 heter 0 fr&nythaL§Q£¢es_§] N and/or O,
where the cycles ar&igﬂpgyituted, i proprlaF%, TVTHE case 10 of the

ni trogen-containing rings also vi& the N function, up to 5 times in an
identical or different manner by halogen, trifluoronmethyl, nitro,
hydroxyl, cyano, carboxyl, trifluoronethoxy, straight-chain or. branched
acyl, al kyl, al kuwlwhicp, al kyl al koxy, al koxy or al koxycarbonyl each havi ng

R> and R® and R’ independently of one another denote cycloalkyl having 3
to 6 carbon atoms, or
denote aryl having 6 to 10 carbon atoms, or a 5- to 7-
membered, optionally benzo-fused, saturated or unsaturated,
mono-, bi- or tricyclic heterocycle having up to 4
’ heteroatoms from the series S, N and/or O, _
where the cycles are substituted, if appropriate, in the case
of the nitrogen-containing rings also via the N function, up
to 5 times in an identical or different manner by halogen,
trifluoromethyl, nitro, hydroxyl, cyano, carboxyl,
trifluoromethoxy, straight-chain or branched acyl, alkyl,
alkylthio, alkylalkoxy, alkoxy or alkoxycarbonyl each having
up to 6 carbon atoms, by aryl- or trifluoromethyl-substituted
aryl each having 6 to 10 carbon atoms or by an optionally
benzo-fused, aromatic 5- to 7-membered heterocycle having
up to 3 heteroatoms from the series S, N and/or O,
and/or are substituted by a group of the formula -OR!?
e 20 -SR'!, -SO,R'? or -NRPPR!,

10

15

in which

R0 R!! and R!2 independently of one another denote aryl
having 6 to 10 carbon atoms, which for its part is
substituted up to 2 times in an identical or different
manner by phenyl, halogen or by straight-chain or

branched alkyl having up to 6 carbon atoms,

25

R'? and R' are identical or different and have the meaning
of R? and R* indicated above,



15 up to 6 carbon atons by aryl- or trifluoronmethyl-substituted aryl each
havi ng 6 t olep bi2nF aneigpsCounteies an optionally benzo-fused, aromatic 5-
to 7-menbered heterocycle having up to 3 heteroatons fromthe series S, N
and/or 0, and/or are substituted by a grgup of the formula -OR1, 20 -SR',
-SO 2R12 or -NR13Rt4, in which R1, R’ R12 i ndependently of one anot her
denote aryl having 6 to 10 carbon atons, which for its part is

substituted up tq“Z times in an identical or different 25 manner by phenyl,
hal ogen or by straight-chain or branched al kyl having up to 6 carbon
atonms, R13 and R14 are identical or different and have the meani ng of R3

and R4 i ndi cat ed i@bgipor ke ofhid o« HAABEGHIRRUT: L1 €3 -3 or F5 and/or Re

denote a radical of t ornmu a oo F F3C O R7 denot es

hydr ogen or hal ogen 5 and R8 denaqt es ydrogen hal ogen, i do,
trifluoromethyl, hydroxyl, >< /“\-—/©_
o

R’ denotes hydrogen or halogen
5 and
‘- R3 denotes hydrogen, halogen, azido, trifluoromethyl, hydroxyl,

trifluoromethoxy, straight-chain or branched alkoxy or alkyl
each having up to 6 carbon atoms or a radical of the formula
_N'Rl 5R16

10 in which

R!® and R!% are identical or different and have the meaning
of R® and R* indicated above,

or
R’ and R® together form a radical of the formula =O or =NR"7,
15 in which

R'7  denotes hydrogen or straight-chain or branched alkyl,
alkoxy or acyl each having up to 6 carbon atoms,

L denotes a straight-chain or branched alkylene or alkenylene
chain each having up to 8 carbon atoms, each of which is
20 optionally substituted up to 2 times by hydroxyl,

T and X are identical or different and denote a straight-chain or branched

alkylene chain having up to 8 carbon atoms,



trifluoromethoxy, straight-chain or branched al koxy or al kyl each having
up to 6 car BenBatlofd2-Epreign GEUmEEs of the formula -NR 5R16 10 in which R15
and R16 are identical or different and have the neaning of R3 and R4

i ndi cated above, or R7 and R8 together forma radical of the formula =0 or
=NR17 15 in which R17 denotes hydrogen ér strai ght-chain or branched

al kyl, al koxy or acyl each having up to 6 carbon atons, L denotes a
straight-chain or branched al kyl ene or al kenylene chain each having up to
8 carbon atons, each of which is 20 optionally substituted up to 2 tines
by hydroxyl, T and X are identical or different and denote a straight-chain
or branched alkyf%p@(ggﬂha;pggh@g up to 8 carbon atons, Le A 31

842-Foreign Countries -4- or X denotes a bond, V represents an oxygen
or sul phur atomor an -NR 8 group, in which 5 R 8 denotes hydrogen or
strai ght-chain orvbranched ajp l‘ééEntsBﬁ‘Gx?%edJ& mplﬁlr(‘a@&mp aALNIES Qfodphenyl, E
represents cycl oal kyl having 3 car bon at ons,
in which
5 R!®  denotes hydrogen or straight-chain or branched alkyl

having up to 6 carbon atoms or phenyl,

E represents cycloalkyl having 3 to 8 carbon atoms, or
. represents straight-chain or branched alkyl having up
to 8 carbon atoms, which is optionally substituted by
10 cycloalkyl having 3 to 8 carbon atoms or hydroxyl,

or represents phenyl which is optionally substituted
by halogen or trifluoromethyl,

R! and R? together form a straight-chain or branched alkylene chain having up to

7 carbon atoms, which must be substituted by a carbonyl group and/or by a

15 radical of the formula
OH
(CH,)—/@8—CH
“ | * 13 o-cH, °7 —OR™ or 45 O’L(CR”R”)-_ :
O\/O . | | ' ' I ()
in which

a and b are identical or different and denote a number 1, 2 or 3,

R denotes hydrogen, cycloalkyl having 3 to 7 carbon atoms,

20 straight-chain or branched silylalkyl having up to 8 carbon
atoms or straight-chain or branched alkyl having up to 8

carbon atoms, which is optionally substituted by .hydroxyl,

straight-chain or branched alkoxy having up to 6 carbon

atoms or by phenyl, which for its part can be substituted by




represents straight-chain or branched alkyl having up- to 8 carbon atons,
which is opﬂﬁbﬁaﬁlﬁﬂ%ﬂ&ﬁ@galkxmﬂm@ 10 cycloal kyl having 3 to 8 carbon
atons or hydroxyl, or represents phenyl which is optionally substituted by
hal ogen or trifluoronethyl, Rl and R2 together forma straight-chain or
branched al kyl ene chain having up to 7-earbon atons, which nust be
substituted by a carbonyl group and/or by a 15 {?dicallor t he ;ornukﬁ.CE

CH2)a -CH2 1,3 OGCHzZ O , 2 ROR2; 1 ~ In Ich a
gnd L are identical or diff gBﬁ?maHH“%E556@"§"Wﬁﬂﬂeﬁ“ﬂPOQ"B¢R3¥YF&Q Rienot es
hydrogen, cycloal kyl havi ngpleryb of teaadabersubistifiled phidflyst r ai ght - chain or
branched silylal kyl having up to 8 carbon atons or straight-chain or
branched al kyl having up to 8 carbon atonms, which is optionally
substituted by hydroxyl, serhpligit iscoptionalby sulystintert by al grouy ofidhé figrmupa t 0 6
carbon atons or by phenyl @mﬂ%h for its part can be substituted by Le A
31 842-Foreign Countries -5 hal ogen, nitro, trifluoronethyl,
trifluoronmethoxy or by phenyl- or tetrazol e-substituted phenyl, and al kyl
is optionally substituted by whiphoup of the formula

R*  denotes straight-chain or branched acyl having up to
4 carbon atoms or benzyl,

o i
R denotes straight-chain or branched acyl having up to
10 20 carbon atoms or benzoyl which is optionally substituted
by halogen, trifluoromethyl, nitro or trifluoromethoxy, or

denotes straight-chain or branched fluoroacyl having up to

8 carbon atoms and 9 fluorine atoms,

R? and R?! are identical or different, and denote hydrogen, phenyl or

15 straight-chain or branched alkyl having up to 6 carbon
atoms,

or
R? and R?! together form a 3 to 6-membered carbocycle,

and, if appropriate also geminally, the carbocycles formed are optionally
20 substituted up to 6 times in an identical or different manner by
trifluoromethyl, hydroxyl, halogen, carboxyl, nitro, azido, cyano, cycloalkyl
or cycloalkyloxy each having 3 to 7 carbon atoms,. by straight-chain or
branched alkoxycarbonyl, alkoxy or alkylthio each having up to 6 carbon
atoms or by straight-chain or branched alkyl having up to 6 carbon atoms,
25 which for its part is substituted up to 2 times in an identical or different
manner by hydroxyl, benzyloxy, trifluoromethyl, benzoyl, straight-chain or
branched alkoxy, oxyacyl or carboxyl each having up to 4 carbon atoms



-OR22, 5 in which R22 denotes straight-chain or branched acyl having up to
4 carbon at dsesAghl $hboreign Geurtries denot es strai ght-chain or branched acyl
having up to 10 20 carbon atonms or benzoyl which is optionally substituted
by hal ogen, trifluoronmethyl, nitro or trifluoronethoxy, or denotes

strai ght-chain or branched fl uoroacyl hhgrng up to 8 carbon atons and 9
fluorine atons, R20 and R21 are identical or different, and denote

hydr ogen, phenyl or,, 15 .straight-chain or_ branched alkyl havjng to 6
carbon atons, orm"¥&bl%WHYQQthng?HeVSﬂ%?LfQHBEFomgpﬁgﬁﬁgréﬂ BéBES%ycle,
and, if appropri drigluataeetydnirtaflugrontdtimoxyar bocycl es forned are optionally
20 substituted up to 6 tines in an identical or different manner by
trifluoromethyl, hydroxyl, halogen, carboxyl, nitro, azido, cyano,
cycl oal kyl  or cyaidd th (casbpcydesfonmed, aisageninglly; are optienadssubsituted up
strai ght-chain ory Bramebed ahkexGad PenYdiffenk ONYn®dr 8 k{lllén@"l,o bgAEdy1havi ng
up to 6_carbon a&ﬁns or by str |ghf-chatn or branched al kyl "having up to 6
carbon atons, 25 (EPRAENLOL sulphepylbeazyl, pwhich, fory their (Rard "are nertional b
i dentical or diffgaibetifuted®nhabgday thfhebromethyl, ReNdotomeshoxy rorflitder omet hyl
benzoyl, straight-chain or branched al koxy, oxyacyl or carboxyl each
having up to 4 carbon atons Le A 31 842-Foreign Countries

and/or are optionally substituted by a radical of the formula

12 _CH) .+ -SOyCefHs, -(CO)NR¥R* or =0,
~~

in which
10 c denotes a number 1, 2, 3 or 4,
d denotes a number 0 or 1,

R? and R?* are identical or different and denote hydrogen, cycloalkyl
having 3 to 6 carbon atoms, straight-chain or branched alkyl
having up to 6 carbon atoms, benzyl or phenyl, which is

15 optionally substituted up to 2 times in an identical or
different manner by halogen, trifluoromethyl, cyano, phenyl
Orf nitro,

and/or the carbocycles formed are optionally substituted by a spiro-linked
radical of the formula

R31

25

32
20 <W -y R R <R
(0] 33
w-y : ;(CR”Rm)e ‘ & or R

in which



-6- and/or phenyl, which for its part can be substituted by hal ogen,

trifl uor ometlsyA Bk 842-Fpreign Gountiesy, and/ or the carbocycl es forned, also
gemnally, are optionally substituted up to 5 tinmes in an i dentical or

di fferent manner by phenyl, benzoyl, 5 thiophenyl or sul phonyl benzyl,

which for their part are optionally subdti t ut ed by hal ogen,
trifluoronmethyl, trifluoronethoxy or nitro, and/or are optionally
substituted by a yadi cal of Ehe formula 1, J -SQz CeHs, -(COd
NR23 R24 or =0, I'n which 18T fengesan Qx)‘ﬁﬁ‘?b‘érrailplﬁ" 40T 4, d denotes a
nunber 0 or 1, R23 and R24 are identi cal or dlfferent and denot e hydrogen,
cycl oal kyl haV|n . br anc yl
having up to 6 ca?b%ﬁfgiongahgoﬂ)ﬂf eny 5 zﬁ%gfgme?lg ﬁ
substituted up to 2 times |Nkahn¢@bmnical or different manner by hal ogen,
trifluoronethyl, cyano, phenyl or nitro, and/or the carbocycles forned are
optionally substltuted by a spiro-linked radical of the fornula R31 R25
26 R32 20 CW- Ye'1~, R O dgioteya nymperRl, 27 3R42585 6T & 2s R 3)r or Rin which

5 f denotes a number 1 or 2,

R? R26, R? R% R?®, R¥ and R3! are identical or different and denote
hydrogen, trifluoromethyl, phenyl, halogen or straight-chain
: or branched alkyl or alkoxy each having up to 6 carbon

‘ atoms,

10 or

R* and R? or R?” and R?® in each case together form a straight-chain or

branched alkyl chain having up to 6 carbon atoms,

or

R? and R% or R and R®® in each case together form a radical of the

15 formula
‘ W D CH2
|
W —(CH,),
in which

" has the meaning indicated above,

g denotes a number 1, 2,3, 4,5, 6 or 7,
20 R3? and R® together form a 3- to 7-membered heterocycle which contains

an oxygen or sulphur atom or a group of the formula SO,
SO, or -NR*,



Le A 31 842-Foreign Countries -7- Weither denotes an oxygen or a sul phur
atom Y and De AtHg84hEereigir Gountes t o 6- menbered strai ght-chain or branched
al kyl ene chain, e denotes a nunber 1, 2, 3, 4, 5, 6 or 7, 5 f denotes a
nunber 1 or 2, R25, R26, R27, R28, R29, R30 and R3 t are identical or
different and denote hydrogen, triquoT%nethyI, phenyl , hal ogen or

strai ght-chain or branched aIkyI or al koxy each having up to 6 carbon
atons, 10 or R25 and R26 or. ﬁnd R28 in each case together forma

strai ght-chain or br anched' dWQ chain having up to 6 carbon atons, or
R25 and R26 or R27 and R28 in each case together forma radical of t he 15

formula W-CH2 W- (CH2)9 pin |nd|cat above,
denotes a nunber 1, 2, 3, 4R 5, “@én%?es\;f{@ﬁgehgghé}ﬁg%gyt%r fan% ql%Wa 3-
to 7-menbered heter ocycl e whi ch b@nclaﬂdrékyldnvmgyglew ‘blcarbuhpmms atomor a
group of the formula SO, SO or -NR34,

and their salts and N-oxides, with the exception of 5(6H)-quinolone, 3-benzoyl-
5 7,8-dihydro-2,7,7-trimethyi-4-phenyl-.

The alkanopyridines according to the invention can also be present in the form of

their salts. In general, salts with organic or inorganic bases or acids may be
mentioned here.

In the context of the present invention, physiologically acceptable salts are
10 preferred. Physiologically acceptable salts of the compounds according to the
invention can be salts of the substances according to the invention with mineral
acids, carboxylic acids or sulphonic acids. Particularly preferred salts are, for
example, those with hydrochloric acid, hydrobromic acid, sulphuric acid,

phosphoric acid, methanesulphonic acid, ethanesulphonic acid, toluenesulphonic

15 acid, benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid, propionic
acid, lactic acid, tartaric acid, citric acid, fumaric acid, maleic acid or benzoic
acid.

Physiologically acceptable salts can also be metal or ammonium salts of the
compounds according to the invention which have a free carboxyl group. Those:
. 20 particularly preferred are, for example, sodium, potassium, magnesium or calcium
salts, and also ammonium salts which are derived from ammonia, or organic
amines, such as, for example, ethylamine, di- or triethylamine, di- or
triethanolamine, dicyclohexylamine, dimethylaminoethanol, arginine, lysine,
ethylenediamine or 2-phenylethylamine.

25 The compounds according to the invention can exist in stereoisomeric forms which
either behave as image and mirror image (enantiomers), or which do not behave as
image and mirror image (diastereomers). The invention relates both to the
enantiomers or diastereomers and to their respective mixtures. These mixtures of

the enantiomers and diastereomers can be separated into the stereoisomerically
30 uniform constituents in a known manner.



Le A 31 842-Foreign Countries -8- in which R34 denotes hydrogen, phenyl,
benzyl or stle&aAght 8¢hdoreign Copntsigehed al kyl having up to 4 carbon atons,
and their salts and N-oxides, with the exception of 5(6H)-quinol one,
3-benzoyl - 5 7,8-di hydro-2,7,7-trinethyl -4-phenyl-. The al kanopyri di nes
according to the invention can al so be pPéSent in the formof their salts.
In general, salts with organic or inorganic bases or acids nay be

mentioned here. In t context , of the present inventjon, physi.ologically
rcceptabl e <Hreocfle Mot pltro SRRl ST, PP PLE dinBEPR 1ot bt L ne
conpounds aceepredemty a csatunated i orv emsdtanatedan- e Fahémsbearéd,t pefaatlyt anaes 6-
according to i.nv I i - M Cl I Cl or_ .
sul phoni ¢ ac?ggﬁéég?ﬁP%b$§?¥gkﬂ¥§1g%?% mggﬁ%gqgrg?&ﬁgé¥$%§§ﬁ%bg$efﬁ8§% W th
hydr ochl or i ccaneisting fdPobY aniller £2i Examplephwbick may de mpntoanstoarec imdxily,

met hanesul phRBENSG] ui an [ ' u I G i d,
benzenesulphon?c agfgwIﬁ%%htﬁ%ﬁ%ﬂgg?g@F%ﬁ%g?g£§E#§@ﬁ§ég??@ﬂégréﬁdbro fonic
aci d, |acticPyEplyl. thisgolyli coxgeplyl. emtdapelylacmerpholipul i@r aemegidylaQuirolelei d or
benzoi ¢ aci thienghysirdybgnd akryy aGsiefet@bl € salts can also be netal or
ammoni um salts of the conpounds according to the invention which have a
free carboxyl group. Those 20 particularly preferred are, for exanple,

sodi um pot aBeiferngd wagpesidsnod thec gemaralnfamiutas (1) advdom@i o ta ne idwentissl drs

whi ch are degﬁg d fromammonia, or organic am nes, such as, for exanple,
et hyl am ne, --or triethylamne, di- or triethanolam ne,
di cycl ohexyl am ne, di net hyl am noet hanol , argi ni ne, |ysine,

‘ 10 in which

A represents naphthyl or phenyl, each of which is optionally substituted up to
2 times in an identical or different manner by fluorine, chlorine, bromine,
amino, hydroxyl, trifluoromethyl, trifluoromethoxy or by straight-chain or
branched alkyl or alkoxy each having up to 6 carbon atoms.

15 D represents phenyl which is optionally substituted by nitro, fluorine,
chlorine, bromine, phenyl, trifluoromethyl or trifluoromethoxy, or

represents a radical of the formula
R 9
S x or R=T-V—X- ,
RY—L— R®

in which

20 R®>, R® and R’ independently of one another denote cyclopropyl,
cyclopentyl or cyclohexyl, or
denote phenyl, naphthyl, pyridyl, tetrazolyl, pyrimidyl,
pyrazinyl, pyrrolidinyl, indolyl, morpholinyl, imidazolyl,
benzothiazolyl, phenoxathiin-2-yl, benzoxazolyl, furyl,
25 quinolyl or purin-8-yl,
where the cycles are also substituted via the N function,
optionally up to 3 times in the case of the nitrogen-

containing rings, in an identical or different manner by



et hyl enedi am ne or 2-phenyl et hyl. am ne. 25 The conpounds according to the

i nvention céﬁéﬁ@ﬂ-ﬁ-&%@ﬂé&%n c forms which either behave as image
and mrror inmage (enantioners), or which do not behave as inage and mrror
i mage (di astereoners). The invention relgtes both to the enantioners or

di astereonmers and to their respective rmXtures. These m xtures of the
enantioners and di astereoners can be separated into the stereoi sonerically

30 uniformeconstituents in e 842- For ei untries
-9- Heterocycle, if appropr ﬁ%@%@ﬁ@gﬁ Utssré’alme r%“ﬁﬂ%m(%’mygxlf dg‘f’xy?)‘éya“o’
invention in general repr eeasboxyl atrifhtanomethdxyr straighgchaiat erdbBncheal acyl,

7- menbered, preferably 5- t&lk?l’ am% eﬂkym\%)gs][,o@ycﬁﬁeorgﬁl %%F%Q#hal n up

to 3 heteroatom; fromthe ser conélstl n
whi ch may be mentioned are:hand@® yp, tg 4§@qbﬁ>lho'4t§blms qui aestlyl, tetrazolyl

benzo[ by t hi ophenyl, benzo[ bi)édib%’cbﬂazolﬁyr bijﬂrlﬂuben%in»‘suf)é{ftWed Hé’rfy'i opy!,
t hi azol yl , oxazol yI , Im dazol%_lyb nor phol i nyl or piperid R
r

thienyl, pyridyl and furyl eferred. Preferred corrpounds of the
general formula (1) accordi agl/éoatehabithv@nby apréueof Hedsanuld QORA® whReh A
represents naphthyl or phenxl S(gfl‘?h of which is optionally substituted up
to 2 tines in an identical frerent manner by fluorine, chlorine,
brom ne, am no, hydroxyl, tr| fluoronet hyl, trifluoronethoxy or by

strai ght-chain or branchedrf V\% or al koxy each having up to 6 carbon
atons. 15 D represents pheny Ich is optionally substituted by nitro,
fluorine, <chlorine, bromne, phenyl, trifluoronethyl or trifluoronethoxy,

or 10 Rm, R!' and R!? are identical or different and denote
phenyl, which for its part is substitued up to 2 times
in an identical or different manner by phenyl,
fluorine, chlorine or by straight-chain or branched

alkyl having up to 4 carbon atoms,

15 or

R°> and/or R® denotes a radical of the formula

O\ F
X o ,
o F F,C o]

‘ R’ denotes hydrogen, fluorine, chlorine or bromine
and
20 R® denotes hydrogen, fluorine, chlorine, bromine, azido,

trifluoromethyl, hydroxyl, trifluoromethoxy, straight-chain or
branched alkoxy or alkyl having up to 5 carbon atoms in
each case or a radical of the formula -NR'>R!'¢,

in which



represents a radlcal of the formula RRE ~< or RO T-V-X- R5 L- R6 in which
20 R5, R6 ankde ka3 feragmCoyntsies one anot her denote cycl opropyl ,

cycl opentyl or cyclohexyl or denote phenyl, naphthyl, pyridyl, tetrazolyl,
pyrimdyl, pyrazinyl, pyrrolidinyl, i nd yI, nnrpholinyl, |HIQazonI,
benzot hi azol yl , phenoxathiin-2-y|, benzoxazolyl, furyl, 25 quinolyl or
purin-8-yl, where the cycles are also substituted via the N function,

optionally up to 3 tinmes inpth e itr i nj rings,
aﬁ i dent i >clal IOor di fferent manngrr]gqﬁ a?é A&%ﬁc@ %%%Eﬁ"@ﬁ"éo‘%ﬂ?ﬁgﬂg@ "(11@
fluorine, chlorine, bromne, tri phmytl mmtﬂasgh;-ChwnImWhnche@aﬂql hagagbopxy| ,
trifluoronethoxy, straight-chaing &Hcﬁﬂﬁﬂ%ﬂ&ﬂ%acyl al kyl, al kyl thi o,

al kyl al koxy, al koxy or al koxycar bonyl eac aving up to 4 carbon at ons,
triazolyl, tetrazolyl, 5 benzoxathiazolyl, or trifluoronethyl-substituted
phenyl or phenylorand/or are substitued by a group of the fornmula -OR10,
-SR11 or -S2R12,

5 R’ and R® together form a radical of the formula =0 or =NR!7,
in which

R!'7  denotes hydrogen or straight-chain or branched alkyl,

. alkoxy or acyl each having up to 4 carbon atoms,

L denotes a straight-chain or branched alkylene or alkenylene
10 chain each having up to 6 carbon atoms, each of which is
optionally substituted up to 2 times by hydroxyl,
e
T and X are identical or different and denote a straight-chain or branched

alkylene chain having up to 6 carbon atoms,

or
15 T or X denotes a bond,
. \A represents an oxygen or sulphur atom or a group of the
formula —NRIS-,
in which
R!®  denotes hydrogen or straight-chain or branched alkyl
20 having up to 4 carbon atoms or phenyl,
E represents cyclopropyl, -butyl, -pentyl, -hexyl or -heptyl, or

represents straight-chain or branched alkyl having up to
6 carbon atoms, which is optionally substituted by
cyclopropyl, -butyl, -hexyl, -pentyl, -heptyl or by hydroxyl,



in which 10 R, R' and Rl12 are identical or different and denote phenyl,
whi ch for itle Aa¥k 842:-Foretant Cowstdesip to 2 tinmes- in an identical or

di fferent manner by phenyl, fluorine, chlorine or by straight-chain or
branched al kyl having up to 4 carbon atons, 15 or R5 and/or R6 denotes a
radical of the formula Xor z 1 | / 0 FR3 C OR7 denotes hydrogen,

fluorine, chlorine or bromne and 20 R8 denﬁt gs hyflrogen],clfl uor i ?ﬁ
chlorine, bromne, azido, trifluoronethyl, hydroxyl, trjfluoromethoxy,
straight-chain or branched®Ql’RFESeSs RhCRYL viueh g epianglly gdsBbredttons i n
each case or a radical of tHheodm, @hlosine NRIGMRIdGomethyhi ch Le A 31 842-Foreign
Countries - 11 R1' and R16 are identical or different and denote hydrogen,
phenyl or strlai ght -2chai n or branched alkyl having up to 4 carbon atons, or
5 R7 and R8 Roged Rértogeshen tormaalistaighta¢haither brannhddaalkflens chdiRbavingnupis ch

RL7 denotes hydrogeagh atdh@vafits Glat Be WbsRRANCHSY c%}bl&lyl’ group and/or by a

5 radical of the formula
(CH,) —/—CH iH
2/a 2
| I 13 0-CH, O —OR" or 45 O 20,21
! ' CR"R ’
°L_-©° , |1 vV ' | Do
in which

a and b are identical or different and denote a number 1, 2 or 3,

R" denotes hydrogen, cyclopropyl, cyclopentyl, cyclohexyl,

10 straight-chain or branched silylalkyl .having up to 7 carbon
atoms or straight-chain or branched alkyl having up to 6

carbon atoms, which is optionally substituted by hydroxyl,

straight-chain or branched alkoxy having up to 4 carbon

atoms or by phenyl which for its part can be substituted by

15 fluorine, chlorine, bromine, nitro, trifluoromethyl,
trifluoromethoxy or by phenyl- or tetrazole-substituted
’ phenyl,

and alkyl is optionally substituted by a group of the formula
-OR22,

20 in which

R*  denotes straight-chain or branched acyl having up to

3 carbon atoms or benzyl,

or



al koxy or acyl each having up to 4 carbon atons, L denotes a straight-chain
or branched -gor t 10 chain each having up to 6 carbon
atons, each of which is optionally substituted up to 2 tines by hydroxyl,
T and X are identical or different and denote a straight-chain or branched
al kyl ene chain having up to 6 carbon atol¥s; or 15 T or X denotes a bond,

V represents an oxygen or sul phur atom or ahgroup 01;) theh Ijorlmlilfi SIORlS

i n which R18 denotes hydroggm or  straight - i.n or. branche

having up to 4 carbon atomsﬁor pficnelss g'@‘&*‘i‘ﬁﬁ%eﬂt@aﬁ%ﬁoﬁ%gﬁ ‘%g-‘{PuE%/I,
-pentyl, -hexyl or -heptyl, or t%pedeananst roai b)dmzoghaymmrigbbpﬁﬁﬂikﬂﬁf al kyl
having up to 6 carbon atons, whj k tion . shitute .

cycl ogroByI , -butyl, -hexyl, - pe%l?p?ttlﬁ{tﬁgpkg[ %‘Ir&/%?/ghycél_rlf)))r(ly e Egoﬂlgi’
842-Foreign Countries - 12 or r@ﬁ{‘@s@nctbylpmérwbr wifluonomethoxpt,iaonal | y

substitgited by fluorine, chloriggdes gtfgi%ﬁttbﬁg@ﬁgygmhéﬁlﬂg&%agﬁ l?:ar Eer

forma straight-chain or branched al kyl en aving up to

atons, which nust be substitut edUBy° & @EIBAYNS.gr oup and/or by a 5 radical
of the forrmula OH

R?® and R?! are identical or different, and denote hydrogen,

phenyl or straight-chain or branched alkyl having up
to 4 carbon atoms,

10 or

R?® and R?! together form a cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl or cycloheptyl ring,

and the carbocycles formed are optionally substituted up to
5 times in an identical or different manner, optionally also
geminally, by trifluoromethyl, hydroxyl, carboxyl, azido,
fluorine, chlorine, bromine, nitro, cyano, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cyclopropyloxy,
cyclopentyloxy, cyclohexyloxy, by straight-chain or branched
alkoxycarbonyl, alkoxy or alkylthio each having up to about
20 5 carbon atoms or straight-chain or branched alkyl having up
. to 5 carbon atoms, which for its part is substituted up to
2 times in an identical or different manner by hydroxyl,
benzyloxy, benzoyl, straight-chain or branched alkoxy or
oxyacyl each having up to 3 carbon atoms, trifluoromethyl
and/or phenyl, which for its part can be substituted by

fluorine, chlorine, bromine, trifluoromethyl or

trifluoromethoxy,

15

25

and/or the carbocycles formed, also geminally, are optionally
substituted up to 4 times in an identical or different manner
by phenyl, benzoyl, thiophenyl or sulphonylbenzyl, which
for their part are optionally substituted by fluorine, chlorine,

bromine, trifluoromethyl, trifluoromethoxy or nitro,

30



CHCHZOO z 1,3 OCH 07 -OR" or 1,2 )b in which a and b are identica
or differentleaAB Hd3hbEereigm(Canatries 2 or 3, R19 denotes hydrogen,

cycl opropyl, cyclopentyl, cyclohexyl, 10 straight-chain or branched
silylalkyl having up to 7 carbon atons or straight-chain or branched al kyl
having up to 6 carbon atons, which is‘oBkTonaIIy substituted by hydroxyl,
strai ght-chain or branched al koxy having up to 4 carbon atons or by phenyl
which for its part can be substitute 5 fluorine, ch r brom ne,
nitro, trifluoronethyl, rfq??fo?’r&?@?ﬂ%%!v %‘PStbtyt Btjf’é(n ‘iﬁ’f"% the form“[n
tetrazol e-substituted phenyl and al kyl is optlonally substituted by a
group of the formula -OR22 20 in which R22 denotes stralgpt chain or
branched acyl having up to ®$2car /b(n:Hzaatt oms 0, 1ogz y HCOPFNRERA a1=0,
842-Foreign Countries - 13 R19-denoted~straight-chain or branched acyl
having up to 18 carbon atons or benzoyl which is optionally substituted
by fluorine, chlorine, brom ne,

in which
c denotes a number 1, 2, 3 or 4,
5 d denotes a number 0 or 1,

R? and R?** are identical or different and denote hydrogen,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

straight-chain or branched alkyl having up to 5

carbon atoms, benzyl or phenyl, which is optionally

10 substituted by fluorine, chlorine, bromine, phenyl or
trifluoromethyl, |

and/or the carbocycles formed are optionally substituted by a
spiro-linked radical of the formula

. <W -Y stk R or O:o ,

(CRHRza)e

15 in which




trifluoromethyl, nitro or trifluoronmethoxy, or 5 denotes straight-chain or
branched f| Jer8aldy$4Eofergn Copntries 6 carbon atons, R20 and R21 are identica
or different, and denote hydrogen, phenyl or straight-chain or branched
al kyl having up to 4 carbon atons, 10 or R20 and R21 together forma
cycl opropyl, cyclobutyl, cyclopentyl, cV%TohexyI or cycloheptyl ring, and
the carbocycles fornmed are optionally substltuted up to 5 tlnes in an

i dentical or different mann@ ogtl naI lhé al so %e ﬂ}a”
trifluoromethyl, hydroxyl, CarboS§OresSignan f’ﬁﬁﬁ“l% br oni ne,
nitro, cyano, cycl opropyl, cyclobutyl cyclopentyl cyclohexyl

cycl opropyl oxy, cycl opent yi,0x\, v %%L@E'ETS‘#W‘ t(p @ér&mtrﬁgﬁg ‘2‘6 [or 50 =

branched al koxycarbonyl, al koxy or i 0 eac aV|n

carbon atons or straight-chain obrapehgdcdl Eﬂ<@®kyl having up to 5 carbon
atons, which for its part is substituted up to 2 tines in an identical or
different manner by hydroxyl, b nzyloxy enzo stralght chain or
branched al koxy or oxyacyl ®each ﬁ%ﬁ?h@“ﬂﬁ ¢rol éyéaﬂbéﬁr

trifluoronethyl 25 and/or phenyl, which for its part can be substituted by

quoring, chl orine, brom ne tr|qu roneth trifluoronethoxy, and/or
the carbocycles formed, alsb genffi§l ‘F%/a n'érp Bf)fgnal ly

R25, R? R? RZ R% R and R3' are identical or
different and denote hydrogen, trifluoromethyl,
phenyl, fluorine, chlorine, bromine or straight-chain

. or branched alkyl or alkoxy each having up to
10 5 carbon atoms,

or
> and R* or R*” and R?® in each case together form a
straight-chain or branched alkyl chain having up to 5

carbon atoms or

15 R? and R?® or R?" and R?® in each case together form a

radical of the formula

. W — ?Hz
W — (CH,), ’
in which
w has the meaning indicated above,
20 g denotes a number 1, 2, 3, 4,5 or 6,

and their salts and N-oxides with the exception of 5(6H)-quinolone, 3-benzoyl-7, 8-
dihydro-2,7,7-trimethyl-4-phenyl-.



substituted up to 4 tinmes in an identical or different manner 30 by phenyl,
benzoyl , thibphedl B4 FosgipmEoupiiiganzyl , which for their part are
optionally substituted by fluorine, chlorine, bromne, trifluoronethyl,
trifluoromethoxy or nitro, Le A 31 842-Foreign Countries - 14 and/or are
optionally substituted by a radical of t @-formul a 1,2 (CH2)c , -S02 C6H5,
-(CO,-NR 23R24 or =0, in which c denotes S nunbe{ 1, g, ? or 4, g d t
denotes a nu r or 3 and R? | dent | or, different an enot e
nydrogen. conenAlgl preferfS sRBokd B od GERbC tarsRila ] i SHIng I8! €

st r ai ght - chainventrorbargrtbosed al kyl having up to 5 carbon atons, benzyl or
phenyl, which is optionally 10 substituted by fluorine, chlorine, brom ne,
phenyl or trifluoronethyl, and/or the carbocycles forned are optionally
substituted ByWhichspiro-1inked radical of the formula R31 25 W- Y R R26
or 0=0 W- Y (CR27TR2% C(R R3)t

A represents phenyl which is optionally substituted up to 2 times in an
5 identical or different manner by fluorine, chlorine, bromine, hydroxyl,
trifluoromethyl, trifluoromethoxy or by straight-chain or branched alky! or

alkoxy each having up to 5 carbon atoms,

D represents phenyl which is optionally substituted by nitro, trifluoromethyl,
phenyl, fluorine, chiorine or bromine, or
. 10 represents a radical of the formula

X oF R-T-v—x— >
RY—L— R®

in which

R®>, R® and R® independently of one another denote cyclopropyl,
cyclopentyl or cyclohexyl, or
denote phenyl, naphthyl, pyridyl, tetrazolyl, pyrimidyl,
pyrazinyl, phenoxathiin-2-yl, indolyl, imidazolyl,
. pyrrolidinyl, morpholinyl, benzothiazolyl, benzoxazolyl,
furyl, quinoly! or purin-8-yl,

15

where the cycles are substituted, optionally up to 3 times, in
the case of the nitrogen-containing rings also via the N
function, in an identical or different manner by fluorine,
chlorine, trifluoromethyl, hydroxyl, cyano, carboxyl,
trifluoromethoxy, straight-chain or branched alkyl, alkylthio,
alkylalkoxy, alkoxy or alkoxycarbonyl each having up to 4
carbon atoms, triazolyl, tetrazolyl, benzothiazolyl,

trifluoromethyl-substituted phenyl or phenyl

20

25

and/or are substituted by a group of the formula -OR!°
-SR'! or -SO,R!?,



15 in which Le A 31 842-Foreign Countries - 15 Wdenotes either an oxygen
or a sul phurk&afiodd 842-Keeeign Conplieher forma 2- to 5-membered straight-chain
or branched al kyl chain, e denotes a nunber 1, 2, 3, 4, 5o0or 6, 5 f
denotes a nunber | or 2, Res R26, R27, R28 R29, R30 and R31 are identical

or different and denote hydrogen, trif1horonethyl, phenyl , fluorine,
chlorine, brom ne or strai ght chain or branched al kyl or al koxy each having
up to 10 5 carbon atons, Ezg and R26 or R27 and R28 in each case
together forma stralght chW branched al kyl chain having up to 5

carbon atons or 15 R25 and R26 or R27 and R28 in each case together forma

radi cal of the fornmula W- ngCﬁZQ garcz-' fagw'ué??h Wdt'@% a(r]naﬁnl ng

i ndi cated above, 20 g denot eé a nu
and N-oxides with the exception phersioMichdpniss ons,is Subwnmyupma-nmes

in an identical or different manner by phenyl,
5 fluorine, chlorine or by straight-chain or branched

alky! having up to 3 carbon atoms,

salts

or

R> and/or R® denotes a radical of the formula

° L - I
>< or ,
o F F,C o

10 R’ denotes hydrogen or fluorine
and
R® denotes hydrogen, fluorine, chlorine, bromine, azido,

trifluoromethyl, hydroxyl, trifluoromethoxy, or straight-chain

or branched alkoxy or alkyl each having up to 4 carbon
15 atoms or a radical of the formula -NRISR](’,

in which

R'> and R'® are identical or different and denote hydrogen

or straight-chain or branched alkyl having up to 3
carbon atoms,

20 or

R’ and R? together form a radical of the formula =O or =NR!7,

in which



di hydro-2,7, 7-trimet hyl - 4-phenyl -. Le A 31 842-Foreign Countries - 16

Parti cul arlﬁgﬁéh%égmaﬁgmgbf the general fornmula (1) according to
the invention are those in which A represents phenyl which is optionally
substituted up to 2 times in an 5 identical or different nmanner by
fluorine, chlorine, bromne, hydroxyl, -~ %&ifluoronethyl, trifluoromnethoxy
or by straight-chain or branched a{/\ﬁyl hor al koxy ﬁach hgvi _n? ;detg 5 ”
carbon atons, D represents phenyl i is optionally substitute y nitro,
trifluoronethyl, pphenyl , I?I uo?/ﬁj‘?{‘é’,tesgmdb(?geﬁeoroﬂtralﬁhé‘ﬁhﬁg,OFd}rarlcé‘eiié‘H?Yé,sent s
a radical of the formula R7 Rs akoRQoiTady ¥achrhdvihg up RS 4 darbontitemsR5, R6
and RO independently of one another denote cyclopropyl, cyclopentyl or

cycl ohexyl, or 15 denote phenyl, naphthyl, pyridyl, tetrazolyl, pyrimdyl,
pyrazi nyl , phenoxat hiin-2- ydlenotesd Isiyaight-ehagha po lbyanched pikylelei ati alkenylene
mor phol i nyl , benzot hi azol yl chaﬂ?@&&%ﬁ%ﬂh%ll{p td 97 AkbondioRR! ¥hcHObe Ritfid 8- Y!
wher e tgle cycles are substituted, optionally up to 3 tinks, In

optionally substituted up to 2 times by hydroxyl,

T-and X are identical or different and denote a straight-chain or branched

alkylene chain having up to 3 carbon atoms,

or
T or X denotes a bond,

10 \% represents an oxygen or sulphur atom or a group of the
formula -NR'8,

in which

R'®  denotes hydrogen or straight-chain or branched alkyl
having up to 3 carbon atoms,

15 E represents cyclopropyl, cyclopentyl or cyclohexyl or phenyl,
which is optionally substituted by fluorine or trifluoromethyl,
. or
represents straight-chain or branched alkyl having up to 4
carbon atoms, which is optionally substituted by hydroxyl,

20 R! and R? together form a straight-chain or branched alkylene chain having up to

5 carbon atoms, which must be substituted by a carbonyl group and/or a
radical of the formula
OH

(CH,); ?Hz _ 0 PR T- T ) o) 20,21
| 1,3 O-CH, \7 OR 1.2 | (CRTR™), °
o ° . | |

in which



20 the case of t he nltrogen containing rings also via the N function, in
an identi cal LeA 3l Bf2doneigmbionnttiedy f| uorine, chlorine, trifl uoronet hyI

hydroxyl, cyano, carboxyl, trifluoronethoxy, straight-chain or branched
al kyl , al kyl thi o, alkylalkoxy, al koxy or alkoxycarbonyl each having up to
4 25 carbon atoms, triazolyl, tetrazolyl!”benzothiazolyl, tri fluoronethyl

-substituted phenyl or phenyl and/ or are substltut ed by a group of the
formula -ORio 12_-SRi

roup of the
whi oh o Rl anl D Sr IR, LTt ad feithe TMBeRANOLE S phenyl . whi ch

for its part is substituted up to 2 times in an identical or different

b h |, g®9 f h ed
AT ky| havi g up 53 car bon stoee iHEedl QiR Rl o RS,

the formula / OXF ~1 O Fsmlghtsezbam or branched sdyletkas hhymgo'gem&r Cdrbumrl ne
and R 8 denotes hydrogen, flyiyd B8 stalphRchdlf: orPbRNERE a®%1 $Qving up to 4
5 carbon atoms, which is optionally substituted by hydroxyl,

straight-chain or branched alkoxy having up to 3 carbon
atoms or by phenyl, which for its part can be substituted by
fluorine, chlorine, bromine, nitro, trifluoromethyl,

trifluoromethoxy or by phenyl- or tetrazole-substituted
10 phenyl,

and alkyl is optionally substituted by a group of the formula
-ORZZ,

in which

R?  denotes straight-chain or branched acyl having up to

15 3 carbon atoms or benzyl,
or
R denotes straight-chain or branched acyl having up to
15 carbon atoms or benzoyl, which is optionally substituted
’ by fluorine, chlorine, bromine, trifluoromethyl, nitro or
20 trifluoromethoxy, or

denotes straight-chain or branched fluoroacyl having up to
4 carbon atoms,

and R?! are identical or different, and denote hydrogen, phenyl or

straight-chain or branched alkyl having up to 3 carbon atoms

25 or

20 and R?! together form a cyclopropyl, cyclopentyl or cyclohexyl ring,



trifluoronmethyl, hydroxyl, trifluoronethoxy, or straight-chain or branched
al koxy or all@ﬁ—@aéﬁiﬁaiﬁl%@ge%&ﬂ&4 carbon 15 atonms or a radical of the
formula -NRL5R16 in which R15 and R16 are identical or different and
denot e hydrogen or straight-chain or brgnched al kyl having up to 3 carbon
atons, 20 or R7 and R8 together form™aradical of the fornula =0 or =NR17
in which Le A 31 842-Foreign Countries - 18 R17 denotes hydrogen or
straight-chain o r anc X h, havi n
car bo% at ons, er@o gs&gg% rdlaéx fREm&Jnlél% gptlongﬁ%écl?]sggﬁgq kY1 On t'{)r%sa{f‘kaéhyl ene
chai n each haV| ngidepticab er c;hffbt@nt anairef, eatenably wsoclgemmally, dpt |ﬂmminley

substituted up tohﬁih jﬁﬁdﬁ%r&“éﬁ%chrlf c%gxfiéﬁilﬁolcqﬁ&ﬁ C%l'orf?nrned&){ n%r ent

and denote a strai chai n or al k ne chaln
carbon atons, or CY ctopropyld et ety b@Yﬁ:IOPi'@Y‘l/ cxphodssnt, sciemoakwénxmr

sul phursat om or ac@gsiopenBflokle cf oWkl oY 18y straight-chain or branched

alkoxycarbonyl, alkoxy or alkylthio each having up to 4 carbon atoms or

straight-chain or branched alkyl having up to 4 carbon atoms, which for its

part is substituted up to 2 times in an identical or different manner by

hydroxyl, benzyloxy, trifluoromethyl, benzoyl, methoxy, oxyacetyl and/or

10 phenyl, which for its part can be substituted by fluorine, chlorine, bromine,
trifluoromethyl or trifluoromethoxy,

and/or the carbocycles formed, are optionally substituted, also geminally;

up to 4 times in an identical or different manner by phenyl, benzoyl,

thiophenyl or sulphonylbenzoyl, which for their part are optionally
15 substituted by fluorine, trifluoromethyl, trifluoromethoxy or nitro,

and/or are optionally substituted by a radical of the formula

12 _(CH), . -SO;CH, {(CO)NRERY or =0,
in which
’ ‘ c denotes a number 1, 2, 3 or 4,
20 d denotes a number 0 or 1,

R* and R* are identical or different and denote hydrogen, cyclopropyl,
cyclopentyl, benzyl, straight-chain or branched alkyl having
up to 4 carbon atoms or phenyl which is optionally
substituted by fluorine, chlorine or bromine,

25 and/or the carbocycles formed are optionally substituted by a spiro-linked
radical of the formula



in which R18 denotes hydrogen or. straight-chain or branched al kyl having
up to 3 car HehAatlofdl i CaWMESHNt S cycl opropyl, cyclopentyl or

cycl ohexyl or phenyl mhlch is optionally substit ut ed by fluorine or
trifluoronethyl, or represents straight-chain or branched al kyl having up
to 4 carbon atons, which is optionally substituted by hydroxyl, 20 Rl and
R2 together forma straight-chain or branched al kyl ene chain having up to 5
carbon atons, which nmust be substituted by a carbonyl group and/or a
radical of the formula OH (CH2)1 CH2 1,3 OCH2,0-0OR19 or 1,2 QCR20R21) b
Ol I , 1 in whiich Le A 31 842-Foreign Countrifs - 19 a and b are
identical or different and denote a nunber 1 or 3, R19 denotes hydrogen,
cyclopropyl, cyclopentyl, g%clohexyl, strai{ght-xhain qf b

silylalkyl having upVt®% 6 cakbe® atons or s {ght-chain § anthed al kyl
having up to 4 5 ca&bon ato mhlch is optipnalNy substiturted by hydroxyl,
strai ght-chain or bvanghed a @wy Réulng up Yo F?ﬂ{g atons or by
phenyl, which for its part can be substituted brine, chlorine,

brom ne, nitro, trifluoronethyl,

in which
‘ w denotes either an oxygen or a sulphur atom,

Y and Y' together form a 2- to 6-membered straight-chain or branched

5 alkyl chain,
e denotes a number 1, 2, 3, 4 or 5,
f denotes a number 1 or 2,

R? R* R?" R% R? R and R are identical or different and denote
hydrogen, trifluoromethyl, phenyl, fluorine, chlorine,
10~ bromine or straight-chain or branched alkyl or alkoxy each

having up to 4 carbon atoms,

or

R?® and R?® or R?” and R each together form a straight-chain or branched

alkylene chain having up to 4 carbon atoms,

15 or

R% and R?® or R? and R?® each together form a radical of the formula

W —CH,
I b
W — (CH,),



trifluoromethoxy or by phenyl- or tetrazole-substituted 10 phenyl, and

al kyl is opiﬁbﬁéﬂL&E%ﬁwﬁﬂiﬂﬁméﬂﬂﬁy a group of the formula -OR22, in which
R22 denotes straight-chain or branched acyl having up to 15 3 carbon atons
or benzyl, or RI19 denotes straight-chain or branched _acyl having up to

15 carbon atons or benzoyl, which is op@|onally substituted by fluorine,
chl orine, brom ne, trifluoronethyl nitro or 20 trifluoronethoxy, or
denotes straight-chain or brq@ghed fluoroacyl having up to 4 carbon atons,
R20 and R21 are identical erent, and denote hydrogen, phenyl. or
straight-chain or branched al kyl having up to 3 carbon atons 25 or R20 and

R21 together forma cycl oprgpyl, zﬁ%ﬁéﬂﬁ%ﬁkg”n&c gggﬁg exyl ring, Le A 31

842-Foreign Countries -20- and t e car 357 el ar e optionally
substituted up to 4 tines in an |dent|cal or different manner, optionally

al so gemnal ly, by quorineg hygggﬁ%hyn&ﬁ&;]ugrgngtyﬁiorﬁltrlte car boxyl ,
azido, chlorine, bronmine, cyano, cyclopropyl, ¢tycl’oButyl,” cyclopentyl,

cycl ohexyl, cycl opropyl oxy, 5 cyclopentyl oxy, cyclohexyloxy, by
strai ght - chaind theirbsafscdnddN-oxides, with the exception of 5(6H)-quinolone, 3-benzoyl-

5 7,8-dihydro-2,7,7-trimethyl-4-phenyl-.
Very particularly preferred compounds of the formula (I) are those in which
. A represents 4-fluoro-phenyl.
Also those compounds in which
E represents isopropyl or cyclopentyl.

10 A process for the preparation of the compounds of the general formula (I)
according to the invention has additionally been found, characterized in that

[A] if D # aryl, in compounds of the general formula (II)

A
OHC R’
~ | (I,
o -~
E N R?

in which
A, E, R! and R? have the meaning indicated above,

15 the substituent D is synthesized in inert solvents using organometallic reagents in
the sense of a Grignard, Wittig or organolithium reaction,

or if D represents the radical of the formula R’-T-V-X, in which V denotes an
oxygen atom,

[B]  either compounds of the general formula (III)



al koxycar bonyl , al koxy or al kylthio each having up to 4 carbon atons or
straight-chéﬁnﬁéﬂ_ﬁﬁéégﬁéﬂJQMK¥ﬂ§having up to 4 carbon atons, which for its
part is substituted up to 2 tinmes in an identical or different manner by
hydr oxyl , benzyl oxy, trifluoromethyl, benzoyl, nethoxy, oxyacetyl and/or 10
phenyl, which for its part can be subsfit’'uted by fluorine, chlorine,
brom ne, trifluoronethyl or trifluoronethoxy, and/or the carbocycles
formed, are optionally substituted, also gemnally; up to 4 tines in an
identical or different manner by phenyly, benzoyl, thiophenyl or
sul phonyl benzoyl, which for their part |are optionally 15 substituted by
fluorine, trifluoromethyl, triflwégro oxy. Rr nitro, and/or are optionally
substituted by a radical of th®for a . 2 (CH2(IH),- SOz- CsHs, - (CO) 6-NR
2:3 R 24 or =0, in which c denotes|a nd er 1, 2, 3 or 4, 20 d denotes a
nunber 0 or 1, R23 and R24 are idE i fferent and denote hydrogen
cycl opropyl, cyclopentyl, benzyl; stral ght-'chain or branched al kyl having
up to 4 carbon atons or phenyl which is optionally substituted by
fluorine, chHhavhioe or brom ne, 25 and/or the carbocycles fornmed are
optionally substituted by a spiro-linked radical of the fornula Le A 31
842-Foreign Countries -21 R3. es RM26 or O

A, E, X, R! and R? have the meaning indicated above,

are reacted with compounds of the general formula (IV)
o R°-T-Z av),
5 in which
R® and T have the meaning indicated above

and
V4 represents halogen, preferably chlorine or bromine,

in inert solvents, if appropriate in the presence of a base and/or auxiliary,

. 10 or

[C] compounds of the general formula (III) are first converted by reaction with
compounds of the general formula (V)

I
R —Isl—‘Cl "),

O

in which

R» represents straight-chain alkyl having up to 4 carbon atoms,



W- Y 27 2B~ W- X(CRR)~2s 3. (RR), C 8in which Wdenotes either an
oxygen or alﬁuﬁéﬁuéééiﬁﬂﬂgiékﬂnﬁﬂﬁ together forma 2- to 6-nenbered
straight-chain or branched 5 alkyl chain, e denotes a number 1, 2, 3, 4 or
5, f denotes a nunber | or 2, R25, R26 R27 R2s 0, R30 and R31 are

i dentical or different and denote hydréﬁen trifluoronethyl, phenyl,
~fluorine, chlorine, 10 bronine or strai ght-chain or branched al kyl or

al koxy eachlme cgmpg é&é% ,-P%OQB R2' and R26 or R27 and R28
F i a PSYRE Yn §ﬁ3?ﬁ gmplatdhed a

each together fo | kyl ene chai n having up
to 4 carbon atons, 15 or R25 and R26 of R27 and R28 each together forma

radical of the formula W- CH2 1 W-{(CH2)g Le A .31 842-Foreign

Countries -22- " X R’

R*>—o0,80" 4 | (VD),

E N R?

in which

A, E, X, R}, R? and R have the meaning indicated above,

and then reacted with compounds of the general formula (VII)
RO-T-V-H (VI

in which

R’ T and V have the meaning indicated above,

and, if appropriate, protective groups are removed,

or

10 [D]  in the case of the compounds of the general formula (Ia)

36 (Ta)

in which
A and R® have the meaning indicated above,
R3¢ and R37 are identical or different and

represent trifluoromethyl, halogen, nitro, azido, cyano, cycloalkyl or
15 cycloalkyloxy each having 3 to 7 carbon atoms, or



in which Whas the neaning indi cated above, g denotes a nunber 1, 2, 3, 4,
5 6 or 7, 2- INEHxi des, with the exception of

5(6H) - qui nol one, 3-benzoyl- 5 7,8-dihydro-2,7,7-trinethyl -4-phenyl-. Very
particularly preferred conpounds of thec%orrrula (I') are those in which A
represents 4-fluoro-phenyl. Al so those conpounds in which E represents

i sopropyl or cyclopentyl. 10 A process for the preparation of the conpounds

been Tound.  char aicprerueitaigfERg phbrienkt e BILOR, AICRL U e
general formula (¢ach havingwp R § lgfrbon atoms ForNsfRightrchati b WandhedRalkghd R2

have the neani ng hRAEaE 80 6aRRYR: atdmstdte substituent D is synthesized in
inert solvents using organonetallic reagents in the sense of a Gignard,

Wttig or organol fePHseRh Pheayt i kenzoy, thipphonyle pr sulpherylbenayl, auhighfopitheine

formul a5 R9- T- V- X, pirt amhépstionlif @ititi@RedBy hatoyeie trifihfdmekiRl, SifffoesmepppuUNnds
of the general focr)rnrlﬁltr% }I ) Le A 31 842-Foreign Countries

R and RY represent one of the abovementioned spiro-linked radicals of the

formula
R31
s R32
® w-y R YRZ" or < ,
R33
<W-Y' ' (CRNRZB). . (CRERSO), , O:o

10 in which

W, Y, Y, R25, R26, R27, R28, e, R%, R30, R31, R3>? and R* have the meaning

indicated above,

- compounds of the general formula (VIII)

' o A 0O

VIII)
_ I | R ( )
N o
H
in which
15 RS R3¢ R3’. A and E have the meaning indicated above,

are first oxidized to the compounds of the general formula (IX)



- 23 - AHO 1), ENR2inwhich A E X R and R2 have the neaning
i ndi cat ed abg&é_iﬁﬂ@m&&nuw - rid§ conmpounds of the general fornula (1V)

RO-T-Z (1V), 5 in which RO and T have the neani ng indicated above and Z
represents hal ogen, preferably chlorine or bromne, in inert solvents, if
appropriate in the presence of a base and?or auxili ary, 10 or [(]
conpounds of the general formula (111) are first converted by reaction with
conpounds of the general formula (V) 0 35 11 R-S-C1 (V), O in which R35
represents straight-chain alkyl having up to 4 carbon atonms, Le A 31
842-Foreign Countries -24- ifo thAe cddpounds of the general fornula (V)

| (5.9)

in which
R6, R36, R37, A and E have the meaning indicated above,

these are reacted in a next step by means of an asymmetric reduction to give the
compounds of the general formula (X)

0o A OH
R® =
~ R36 . (X)

5 in which
RS, R36, R37, A and E have the meaning indicated above,

these are then converted by the introduction of a hydroxyl protective group into

. the compounds of the general formula (XI)

38

R*T N 1)

in which

10 RS R3¢ R*7 A and E have the meaning indicated above

and



AR - @2SO' XR ENRZ inwich A E X R, R2and R35 have the

meani ng i ndileahed $Zabiereignsbounthiesn react ed with conpounds of the general
formula (V1) 5 RO-T-V-H (VIl), in which R9, T and V have the neaning

i ndi cated above, and, if appropriate, protective groups are renoved, or
10 [D] in the case of the conpounds of “tHe general formula (la) F AOHR6
/ R36 (la) E N R37 in which A and R6 have the neaning indicated above,
R36 and R37 age identical or, different and represent trifluorgomethyl

nal ogen, i he. ASPARRLE s Hdrots) eFEMys tol. HEREP amilsroR Meomhlayi ng 2
to 7 carbon at omsSiRTRIWR*A 31 842-Forei gn Countries -25- represent

strai ght-chain or branched al koxycarbonyl, al koxy or alkylthio

in which

R*, R* and R*! are identical or different and denote C,-C,-alkyl,

5 the compounds of the general formula (XII)
OH A OR*
A ean
. . \N R36
RY

in which
R6, R3¢, R37, R38, A and E have the meaning indicated above,
are prepared from these in a subsequent step by diastereoselective reduction,

and then by introduction of the fluorine substituent using for example fluorinating

10 reagents SF, derivatives, the DAST, Morph-DAST etc. compounds of the general
formula (XIII)

(XIID)

in which
R6, R36, R37, R38, A and E have the meaning indicated above,

are prepared,

15 and then the hydroxyl protective group is removed according to customary
methods,



each having up to 6 carbon atons or straight-chain or branched al kyl

havi ng up t d=BAckk BdirFareisgn; Cogntriespr esent phenyl, benzoyl, thiophenyl or

sul phonyl benzyl, which for their 5 part are optionally substituted by

hal ogen, trifluoronmethyl, trifluoronethox or nitro, or R36 and R37
represent one of the abovenentioned spiro-Tinked radicals of the fornula R
31 R32 Rzs 26 WY RO R33 27 za 0. O VV Y(CRR" 29 30)r R 10 in

meaning i ndndal oprnpite o fentifhuncpnetoheg e  Bring Rt & 5 A0

R6 R36 (VI | varigd NorRaFoduced according to customary methods.

The processes according to the invention can be illustrated by way of example by
the following reaction schemes:

A)

OSH(CH,),C(CH,),

OSi(CH,),C(CHy),

HCI, THF, MeOH
B

F,C




H in which 15 R6, R36, R37, A and E have the neaning indicated above, are
first oxidi dedAtd 84eFereigmbawiries the general fornula (1X) Le A 31
842-Foreign Countries -26- O A OR36 R6 ?FEN (DQ R37 in which R6, R36,
R37, A and E have the neaning indicated gbove, these are reacted in a next
step by neans of an asymmetric reducti ort*t o give the conpounds of the
general formula (X) OACH R6 R36 !'"J E N37 5 in which R6, R36, R37, A
and E have the neaning indicated above, these are then converted by the

i ntroducti on ofga hygr oxyl protective group into t he clgrrpounds of the
general formula (XI) | OA OR38 R6 / R36 (~)

OSi(CH,),C(CH,),

HC1, THF, MeOH OH

@]

OSKCH,),C(CH,),

ISy

HCI, THF, MeOH OH

Ms = mesylate



N R37 in which 10 R6, R36, R37, A and E have the neaning indicated above
and Le A 31 Ig4A-Ho84-Hore(@niGouitres - 27- R38 represents a hydroxyl protective
group, preferably a radical of the fornmula -Si R39R40R41 in which R39, Roo
and R41 are identical or different and denote Cl-C4-al kyl, 5 the conpounds
of the general formula (XI1) OHA OR3836 (n) \ R36 E N R37 in which R,
R36, R37, R38, A and E have the neaning indicated above, are prepared from
these in a subsequent step by diastereosel ective reduction, and then by

i ntroduction of ﬁpe fluorine substituent using for exanple fluorinating 10
reagents SF4 derivatives, _the DAST, Mrph-DAST etc. conpounds of the
general formula (XII1) A ORS R6 1 R36 E N R37 f

—
CF,
F
. OSiMe tBu
—)
CF,
Reoxidation
+ recycling
F F
OSiMe,tBu OSiMe,tBu
44—

Suitable solvents for all processes are ethers such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether, or hydrocarbons such as benzene, toluene,
xylene, hexane, cyclohexane or petroleum fractions, or halogenohydrocarbons such

as dichloromethane, trichloromethane, tetrachloromethane, dichloroethylene,



in which R6,

prepared, 15

R36 R37 R38, A and E have the neaning indicated above,

are

DI G HRMIAOS protectlve gr oup I s renoved accordlng to

cust onmary rrethods Le A 31 842- Forej gn Countries - 28 and if appropriate
the substituents mentioned under D, E and/or RlL and R2 are varied or

I ntroduced according to customary net hody. -
I nvention can be illustrated by way of exanple by

tE%%f\?eﬁH?g%'\gP eh r?oe%)(zag )orCEM ac%f:OSl &g‘éﬁf&%ne;pﬁupgg&r F F

schenes: (A
NF,C\ / V

OH F, C N Ldimethy] gubphpwidej dimahylfermagsde, hexamethylphosphoramide, acetonitrile,

10

15

20

25

30

acetone or nitromethane. It is also possible to use mixtures of the solvents
mentioned. Dichloromethane is preferred.

Possible bases for the individual steps are the customary strongly basic
compounds. These preferably include organolithium compounds such as, for
example, n-butyllithium, sec-butyllithium, tert-butyllithium or phenyllithium, or
amides such as, for example, lithium diisopropylamide, sodium amide or
potassium amide, or lithium hexamethylsilylamide, or alkali metal hydrides such
as sodium hydride or potassium hydride. n-Butyllithium, sodium hydride or
lithium diisopropylamide is particularly preferably employed.

The customary inorganic bases are additionally suitable for processes [B] and [C].
These preferably include alkali metal hydroxides or -alkaline earth metal
hydroxides such as, for example, sodium hydroxide, potassium hydroxide or
barium hydroxide, or alkali metal carbonates such as sodium or potassium

carbonate or sodium hydrogen carbonate. Sodium hydride or potassium hydroxide
is particularly preferably employed.

Suitable organometallic reagents are, for example, systems such as Mg/bromo-
benzotrifluoride and p-trifluoromethylphenyllithium.

The reductions are in general carried out using reducing agents, preferably using
those which are suitable for the reduction of ketones to hydroxyl compounds.
Particularly suitable in this context is reduction with metal hydrides or complex
metal hydrides in inert solvents, if appropriate in the presence of a trialkylborane.
The reduction is preferably carried out using complex metal hydrides such as, for
example, lithium borohydride, sodium borohydride, potassium borohydride, zinc
borohydride, lithium trialkylborohydride or lithium aluminium hydride or diiso-
butylaluminium hydride. The reduction is very particularly preferably carried out
using diisobutylaluminium hydride and sodium borohydride.

The reduéing agent is in general employed in an amount from 1 mol to 6 mol,

preferably from 1 mol to 4 mol, relative to 1 mol of the compounds to be reduced.

The processes according to the
the foll ow ng reaction

OHC



-29- 181 F F Sl (CH3hC(CH, ), F3C 05i (CH,}=C(CH~, A, F3C\ \ N 10 F HO
THF, MOH A-be $43-Foreign Eomtries O S| ( CH, ~C(CH-3 F3C \ / OH OSI ( CH~zC( CH~,
/ O"NI1 F3C\ N F HO, THF, MeOH\ | OH/ O/ FC\ I \N M =
mesylate Le A 31 842-Foreign Countries 30- IDD FF / I O\ Op O

-32 -

The reduction in general proceeds in a temperature range from -78°C to +50°C,
preferably from -78°C to 0°C in the case of DIBAH, 0°C to room temperature in

the case of NaBH,, particularly preferably at -78°C, in each case depending on the
choice of the reducing agent and solvent.

5 The reduction in general proceeds at normal pressure, but it is also possible to
work at elevated or reduced pressure.

The hydrogenation is carried out according to customary methods using hydrogen
in the presence of noble metal catalysts, such as, for example, Pd/C, Pt/C or
Raney nickel in one of the abovementioned solvents, preferably in alcohols such
‘ 10 as, for example, methanol, ethanol or propanol, in a temperature range from -20°C

to +100°C, preferably from 0°C to +50°C, at normal pressure or elevated pressure. -

Preferably, the process in case [A] is first carried out using compounds of the
general formula (II) in which the carbocycle RY/R? is first only substituted by a
group -OSiRIRHRm, in which RI, R and R™ are identical or different and denote
15 phenyl or straight-chain or branched alkyl having up to 5 carbon atoms, and after

removal of the protective group the substituent indicated above under R'*/R?? is
introduced according to customary methods.

The removal of the protective group is in general carried out in one of the

abovementioned alcohols and THF, preferably methanol/THF in the presence of
20 hyrochloric acid in a temperature range from 0°C to 50°C, preferably at room
‘ temperature, and at normal pressure. In particular cases, the removal of the
protective group with tetrabutylammonium fluoride (TBAF) in THF is preferred.

Hydroxyl protective groups in the context of the definition indicated above in

general represents a protective group from the series: trimethylsilyl, triiso-
25 propylsilyl, tert-butyldimethylsilyl, benzyl, benzyloxycarbonyl, 2-nitro-benzyl, 4-
nitrobenzyl, tert-butyloxycarbonyl, allyloxycarbonyl, 4-methoxy-benzyl, 4-
methoxybenzyloxycarbonyl, tetrahydropyranyl, formyl, acetyl, trichloroacetyl,
2,2,2-trichloroethoxycarbonyl, methoxyethoxymethyl, [2-(tri-methylsilyl)ethoxy]-
methyl, benzoyl, 4-methylbenzoyl, 4-nitrobenzoyl, 4-fluoro-benzoyl, 4-chloro-
benzoyl or 4-methoxybenzoyl. Tetrahydropyranyl, tert-butyldimethylsilyl and
triisopropylsilyl are preferred. tert-Butyldimethylsilyl is particularly preferred.

30



Reoxi dat i on LerAr¥Hc843-Forpigh Eourfiri@| Mezt Bu HO\ 52tBu C 1 ~ 1 =\ | CFA N
CF3 N 1FI FOH CFA N Suitable solvents for all processes are ethers

I CF,\ NCFAN FF OOHp OSIMwe'tBu / / | CF 4 NCF, ,4 N

such as diethyl ether, dioxane, tetrahydrofuran, glycol dinethyl ether,
hydr ocar bons such as benzene, tol uene, -3yl ene, hexane, cycl ohexane or

petrol eum fractions, or hal ogenohydrocarbons such as dichl oronet hane,
trichl oronet

842- For ei gn %& ﬁl[er FoR¥e : rn?sg}%)r O'E‘girim %gﬂg&t%|a§glgt (F)Se%’rr‘lf &Sgﬁ@hﬁﬁt@?s}ﬁiﬂo@ﬁyl

acet at e,

10

15

20

25

or tetraletdnyfuean, pycopyimethyleether, diisopropyl ether or hydrocarbons such as
benzene, toluene, xylene, hexane, cyclohexane or petroleum fractions, or halogeno-
hydrocarbons such as dichloromethane, trichloromethane, tetrachloromethane,

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

Suitable oxidizing agents for the preparation of the compounds of the general
formula (IX) are, for example, nitric acid, cerium(IV) ammonium nitrate, 23- -
dichloro-5,6-dicyano-benzoquinone, pyridinium chlorochromate (PCC), pyridinium
chlorochromate on basic alumina, osmium tetroxide and manganese dioxide.
Manganese dioxide and nitric acid are preferred.

The oxidation is carried out in one of the abovementioned chlorinated hydro-
carbons and water. Dichloromethane and water are preferred.

The oxidizing agent is employed in an amount from 1 mol to 10 mol, preferably

from 2 mol to 5 mol, relative to 1 mol of the compounds of the general formula
(VIID).

The oxidation in general proceeds at a temperature from -50°C to +100°C,
preferably from 0°C to room temperature.

The oxidation in general proceeds at normal pressure. However, it is also possible
to carry out the oxidation at elevated or reduced pressure.

The asymmetric reduction to give the compounds of the general formula (X) is in

general carried out in one of the abovementioned ethers or toluene, preferably
tertrahydrofuran and toluene.

The reduction is in general carried out using enantiomerically pure 1R,2S-
aminoindanol and borane complexes such as BH; x THF, BH; x DMS and BH; x
(C,H;),NC:H;. The system borane diethylaniline/IR,2S-aminoindanol is preferred.

The reducing agent is in general employed in an amount from 1 mol to 6 mol,

preferably from 1 mol to 4 mol, relative to 1 mol of the compounds to be reduced.



di met hyl sul phoxi de, di nethyl for mam de, hexanet hyl phosphor am de,

acetonitril &ﬂ&eﬁ%&a&n&m@mhane. It is also possible to use mixtures
of the solvents nentioned. Dichloronethane is preferred. 5 Possible bases
for the individual steps are the customary strongly basic conpounds. These
preferably include organolithium corrpour?’ds such as, for exanple,

n-butyl lithi um sec-butyllithium tert-butyllithiumor phenyllithium or

am des such gs, f exanpl e, t hi um dii sopro odi um am de_or

Dot assi um ariire eBEER Y ehorel BRI At o PGS ey B Crdoar SRS i des
such 10 as goefletutslyhfrdm 0¥ o5 3@W.assi um hydride. n-Butyllithium sodium
hydride or |ithiumdiisopropylamde is particularly preferably enpl oyed.
The customary i norganic bases are additionally suitable for processes [B]
and [(C]. Tﬁﬁwerqdnetim {arblgjtni:ralclpmteedasl dtahornmabtpaesshined bok iitdessaleo  pakssiblei toe

earth netal VAR fQleexanpl e, sodi um hydroxi de, potassium
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The reduction to the compounds of the general formula (XI) proceeds in one of
the abovementioned hydrocarbons, preferably toluene.

The reduction for the preparation of the compounds of the general formula (XII) is

15 in general carried out using customary reducing agents, preferably using those

which are suitable for the reduction of ketones to hydroxy compounds. Reduction

with metal hydrides or complex metal hydrides in inert solvents, if appropriate in

the presence of a trialkylborane, is particularly suitable here. Preferably, the

reduction is carried out using complex metal hydrides such as, for example,

. 20 lithium borohydride, sodium borohydride, potassium borohydride, zinc boro-
hydride, lithium trialkylborohydride, diisobutylaluminium hydride, sodium bis-(2-
methoxyethoxy)-dihydroaluminate or lithium aluminium hydride. The reduction is

very particularly preferably carried out using sodium bis-(2-methoxyethoxy)-
dihydroaluminate.

25 The reducing agent is in general employed in an amount from 1 mol to 6 mol,

preferably from 1 mol ot 3 mol, relative to 1 mol of the compounds to be reduced.

The reduction in general proceeds at a temperature from -20°C to +110°C,
preferably from 0°C to room temperature.



but yl al um ni um hydri de. The reduction is very particularly preferably

carried out Leusi3ig84#-Fermelant Ydwitues ni um hydri de and sodi um borohydri de. The
reduci ng agent is in general enployed in an amount from1 nol to 6 nmol, 30

preferably from1l nol to 4 nol, relative to 1 nol of the conmpounds to be
reduced. Le A 31 842-Foreign Countries-3332 The reduction in general
proceeds in a tenperature range from-78C to +50C, preferably from-78Cto
OCin the cage of, DIBAH, 0C to roo?rHte egngliure in the case of NaBH4,
particul arl %W@F%‘H} i generglgprocgedsaat. pormal Prefsen Jrh g Sn2lsp PosENs; e of

t he reduci ngvagiedtel@actdsal reduded greskre. r educti on i n general proceeds at
normal pressure, but it is also possible to work at el evated or reduced
pressure. The hydrogenation is carried out according to customary nethods
usi ng hydr oderthe iradudien o ébe nempodnds aifl the igenerhl toamalaySXls), sswal residuesf off
exanpl e, Pd/ TBM Qiast Rl f! ip %eo%tﬂt%r iiH&o@%@{%&ihﬁ&e@ s events,
preferably in al cohols suc 10 as, for exanple, 'nethanol, et anpf or
propano? , i rreaxidizefevang castomage oxidizng sazentst gich1 apdor prrample bpyidinism 0C t o
+50C, at nordmbraRhRssaee(MICE! AV atehtd aRsibafese di588&r Pl partiédl8r Rispfess in
case [A] is first carried oyt .ysing congau%qs %L the 'general fornula (I1)
in which thea%laﬁtﬁedpmgénm/%emﬂg torRretecisAl (<15 ana thus jubigctsg ta theysyipesis

- 0Si Rl RuRm  ¢yrleMvithbutRbss &flflierind R'1 are identical or different and denote
15 phenyl or straight-chain or branched al kyl having up to 5 carbon atons,

and after renoval of the protective group the substituent indicated above
under Rl 91R2thé¢ satrdduttiadof g Aeoonedsubgtituentcissh @eneryl patied st iloee oftival  of
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under a protected gas atmosphere.

Under SF, derivatives, in general diethylaminosulphur trifluoride (DAST) or 2,2'-

bisfluoro-substituted amines such as, for example, diethyl-1,2,3,3,3-hexafluoro-
propylamine, are prepared.

15 The reaction in general proceeds at a temperature from -78°C to 100°C, preferably
in the case of dimethylaminosulphur trifluoride at -78°C to RT and in the case of

diethyl-1,1,2,3,3,3-hexafluoropropylamine at room temperature to 80°C.

The removal of the protective group is in general carried out in one of the
abovementioned alcohols and THF, preferably methanol/THF in the presence of

' 20 hydrochloric acid in a temperature range from 0°C to 50°C, preferably at room
temperature, and at normal pressure. In particular cases, the removal of the
~protective group with tetrabutylammonium fluoride (TBAF) in THF at room
temperature is preferred.

Derivatizations which may be mentioned by way of example are the following
25 types of reactions:

oxidations, reductions, hydrogenations, halogenation, Wittig/Grignard reactions and

amidations/sulphoamidations.

Possible bases for the individual steps are the customary strongly basic
compounds. These preferably include organolithium compounds such as, for
30 example, n-butyllithium, sec-butyllithium, tert-butyllithium or phenyllithium, or



20 hyrochloric acid in a tenperature range fromOC to 50C, preferably at

room t enper dteuh 8,1 $dF areignoComitrigsr essure. I n particul ar cases, the renoval
of the protective group with tetrabutylammoniumfluoride (TBAF) in THE is
preferred. Hydroxyl protective groups in the context of the definition

i ndi cat ed above in general represents-afprotective group fromthe series:

trimethylsilyl, triiso 25 propyIS|IyI tert- butyldlnethyIS|IyI benzyl ,

benzyl oxycar bany 2-nitrQ-benz nltr benz : t butyloxyc rbonyl,
al | yl oxycar B‘HHaFS S&‘C%%OE‘V ﬂégﬂie lightyra. '6%&?15 5{&/ s4diRy pmi e or
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4-fl uoro- berhzthuyam dﬂsaphdmrlam@@ i paxtioylarip prefernblyhemplogedz oyl .
Tetrahydropyranyl, tert-butyldimethylsilyl and triisopropylsilyl are
preferred. tert- ButyldlnethyIS|I | is particularly preferred. Le A 31
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et her, dllsoprop et her or, "hydrocar ons enzene t ol uene, xyl ene,

hexane, cyclRBP eSOSwrrpékyrdm PPFaéﬂ’t‘ino %‘Fielfﬁl Brganmy hy fisperidse oF YA such
SS ﬁ: chl Orﬁfflﬁéﬂaﬁrtﬁrbohﬁﬂﬁiﬁ)l’bhelﬂ aigeiddaie, ort 9@#&@&]1{1 Oéa%fﬁiah’,aﬁﬁ,so&lun} hydrogen- -

i chl oroet hyl ene chl or qet gne or chl.orobenzen S0 e
fo s i xosiragia " SRBuG AR, PRt aay s settisiiirly PRBRY o
t he pré@aratmmﬂop&ithe conpounds of the general fornula (I'X) are, for
exanple, nitric acid, cerium V) anmoniumnitrate, 2,3- dichloro-5, 6-di
%ano benzoqui none, pyridinium chl orochromate (PCC), pyridinium 10

| or ochr oned@table rabieotsalfemitia indigidualmreastionxsteps aral almnghobsle sicbxasle.

Manganese di ﬂ)é{lﬁﬁol?'aglaﬂbﬁ bidpafi§l! Hu@h& & €fHutfhdl. tert-Butanol is preferred.

It may be necessary to carry out some reaction steps under a protective gas
atmosphere.

15 The halogenations are in general carried out in one of the abovementioned

chlorinated hydrocarbons, methylene chloride being preferred.

Suitable halogenating agents are, for example, diethylaminosulphur trifluoride
(DAST), morpholino-sulphur trifluoride or SOCI,.

’ ‘ The halogenation in general proceeds in a temperature range from -78°C to +50°C,
20 preferably from -78°C to 0°C, in each case depending on the choice of the

halogenating agent and solvent.

The halogenation in general proceeds at normal pressure, but it is also possible to
work at elevated or reduced pressure.

The compounds of the general formula (II) and (IIl) are new and can be prepared

25 by a process in which

by reaction of the compounds of the general formula (XIV)



The oxidation is carried out in one of the abovenentioned chlorinated
hydr o- car bduesA SidB4RaF ereignEatitiesonet hane and water are preferred. The
oxi di zing agent is enployed in an anount from1 nol to 10 nol, preferably
15 from2 nol to 5 nol, relative to | myl of the conpounds of the general
formula (VIIl). The oxidation in generéﬂ'proceeds at a tenperature from
-50C to +100C, preferably fromOC to roomtenperature. The oxidation in
general proceeds at nornal pressure. However, it is also possible 20 to
carry out the oxidation at gLevated or reduced pressure. The asymetric
reduction to give the conp®indqs of the general formula (X) is in general
carried out in one of the abovegnenti oned ethers or Qﬁéaene, preferably
tertrahydrofuran and tol uene. e reduction is in g Pal carried out using
enantionmerically pure IR,ZS-E gkﬂgindanol and borane conpl exes such as
BH3 x THY, BH3 x DVM5 and BH3™X ( ) 2NC6H5. The system bor ane

di ethyl aniline/ 1R, 2S5 am noi ndanol is preferred. The reducing agent is in
general enployed in an anmount froml nmol to 6 nol, preferably froml nol
to 4 nol, relative to | nol of the conpounds to be reduced. Le A 31
842-Foreign Countries -34- The reduction in general proceeds at a
tenperature from-78C to +50C, preferably fromOC to 30C. The reduction in
general proceeds at nornal pressure, but it is also possible to work at

el evated or {@Hrgd pressure. 5 The introduction of the hydroxyl protective
group is carried out in one of the abovenentioned hydrocarbons,

di met hyl formam de or THF, preferably in toluene

. E has the meaning indicated above

and
5 R*  represents C,-C,-alkoxycarbonyl or aryl (D = aryl),
with aldehydes of the general formula (XV)
A-CHO (XV),
in which
A has the meaning indicated above,
10 and compounds of the general formula (XVI)

)

(XVD),

in which



in the presence of lutidine in a tenperature range from-20C to +50C
preferably Lerfml 840CF teigndoonntmesper at ure, and at nornal pressure.
Reagents for the introduction of the silyl protective group are in general
tert- 10 butyldimethylsilyl chloride or -
tert-butyldinethylsiIyItrifIuoronethanegﬁrphonate.-

tert-Butyldinmethylsilyltrifluoronethanesul phonate is preferred. The
reduction to the cogpounds of th

neral fornmula r ' e of
the abovenerRT cHedRhy AR P%&n%%rg?ig'zfgé?%Ieﬁc?%i’atfér%}g(g%%g o(r}g@g%ﬁ?%%fggr t he
preparation of thgdcRIpRidEl sfovehe general fornula (XI1) is 15 in general
carried out using customary reduci ng agents, preferably using those which
are suitable for the reduction of ketones to hydroxy compounds. Reduction
with netal hgdrdogeunds efotiplgererkbfarmulyy/@Ydks in inert solvents, if
appropriate in the presence of a trialkylborane, is particularly suitable
here. Preferably, the reductigon ig carried out using conplex netal
hydri des such as, for exz npl e, i t hi um bor ohydri de, sodi um borohydri de,
pot assi um bor ohydri de, R rizde, Iithiun1tq' kyl bor ohydri de,
di i sobut yl al um ni um hydri de |un1st-(2- met hoxyetfioxy) - di hydr oal um nat e
or lithium alum nium hydrid reduction is very particularly
preferably carried out usgdfig m¥i s- (2- met hoxyet hoxy) -
di hydroal um nate. 25 The reducing agent is in general enployed in an anount
from1l nol to 6 nol, preferably from1 nol of 3 nol, relative to 1 nol of
t he conpounds to be reduced. The reduction in general proceeds at a
tenperature from-20C to +110C, preferably fromOC to roomtenperature. Le

@31 84 - Forej gn.Countries - 35 The reduction in general proceeds at
nor mal pressif e But it is also possible to :

A E, R*?, R* and R* have the meaning indicated above,
are prepared

and in the case of the compounds of the general formula (1) a reduction, as
described above, to the hydroxymethyl function follows,

10 and in a last step the alkoxycarbonyl group (R42) is converted to an aldehyde

group by a reduction/oxidation sequence.

‘ Suitable solvents for the oxidation are ethers such as diethy! ether, dioxane,

tetrahydrofuran, glycol dimethyl ether, or hydrocarbons such as benzene, toluene,
xylene, hexane, cyclohexane or petroleum fractions, or halogenohydrocarbons such
15 as dichloromethane, trichloromethane, tetrachloromethane, dichloroethylene, tri-
chloroethylene or chlorobenzene, or ethyl acetate, or triethylamine, pyridine,
dimethyl sulphoxide, dimethylformamide, hexamethylphosphoramide, acetonitrile,
acetone or nitromethane. It is also possible to use mixtures of the solvents

mentioned. Methylene chloride is preferred.

20 Suitable oxidizing agents are, for example, cerium(IV) ammonium nitrate, 2,3-
dichloro-5,6-dicyano-benzoquinone, pyridinium chlorochromate (PCC), pyridinium

chlorochromate on basic alumina, osmium tetroxide and manganese dioxide.



.ttlg/Grrgnar

wor k at el evat ed or reduced pressure In the reduction to the conpounds of

t he generallLd & Sresidues of the wong diastereomer remain
in the nother Irquor These resi dues can be 5 reoxidized using customary
oxi di zing agents such as, for exanple,_pyridiniumchlorochromate (PCC) or

activated manganese di oxide, in particular using activated nanganese
di oxide, to protected (XI) and thus subjected to the synthesis cycle

Wi t hout | oss of t g,glgmmcﬂdﬂeth@leuerahimr@um PYudiMuMs jn
general car ,Spg)arugdpomﬂe gﬁdf éﬁg l %bov nent i oned hydrocarbons or
met hyl ene chherbdheompteainebasis a,lumrpat%wé ET8hd under a protected gas
atmosphere. Under SF4 derivatives, in general di ethylam nosul phur

trifluoride (DAST) or 2,2'- bis . 0- Subst ' 16 4681, preferbibly
exanpl e, di éfheydxidiEing agent 3 eqqg{gg]e& i%,2R a0k prdg%ﬁo?lg 134bN &> 9

ar ni ne aé g %a{ 15 The
reaction in f?frﬂgi alol R6 oL RRMSreAtive to dnmel at tireecdmRt ndy 9 the, 89458 pre %rably
in the case I met hyl am nosul phur trifluoride at -78C to RT and in the
case of5 di -1, 1,2,3,3,3 -hexafl uoropropyl am ne at room tenperature
to 80C. The rermval of the prot ectrve group is in general carried out in

one of the abovengentioned aR%h fdiperstuef @ngd frpmreitikntsl H¥CGn the
presence of The @x BPBdﬂIgSP%aF géqsn a tenperature range fromOC to 50C,

preferably aprdfa@mytfempd]"@tt@rreomatﬁﬂlpaltat‘ﬁsrrral pressure. In particular
cases, the renoval of the protective group with tetrabutyl anmoni um

fluoride (TBAF) in THE at room erature I s f &Qr. P8 hiva gZdibleons
whi ch may be 'IThiErmmdml@d ipygenasal Bfocég‘gnaélnémggl preﬁﬁm’f lﬁ‘{l)w Frgl 25 t?ges of

reactions: gg,trgq,% the' @,dalﬁtdnoﬁselevlagedrmgedlaiedm@w‘ﬁal ogenat i on,
actions and

10 The compounds of the general formulae IV), (V), (VID), (XIV), (XV) and (XVT)

are known per se or can be prepared according to customary methods.

The compounds of the general formulae (VD) and (XV) are known in some cases

or are new and can then be prepared as described above.

The compounds of the general formulae (IX) and (X) are new as a species and can

15 be prepared as described above.

The compounds of the general formula (VIII) are new and can be prepared by a

process in which

compounds of the general formulae (XVa), (XVIII) and (XIX)
o

A-CHO (XVa), r® )ﬁ\ oVl

HNT TE




The féaction is in general carried out at norm

am dati ons/ sul phoam dati ons. Possi bl e bases for the individual steps are
t he custonhe = f RIS mpounds. These preferably include
organol i t hi um conpounds such as, for 30 exanple, n-butyllithium
sec-butyllithium tert-butyllithiumorphenyllithium or Le A 31
842-Foreign Countries - 36 amdes such as, for exanple, lithium

di i sopropyl am de, sodium am de or potassiumamde, or |ithium
hexanet hyl si |l yl am de, or alkali metal hydrides such as sodium hydride or
pot assi um hydride. n-Butyllithfum sodium hydride or [lithium

dii sopropylamde is particular! preferably enployed. 5 Suitable bases are

additionally the custqury i ani ¢ base§nxﬂhese preferably include

al kali metal hydroxi d&¥ or a nerBarth nmetal hydroxides such as, for
exanpl e, sodi um hydr oxi de, opotassi yUm hydroxi de or barium hydroxide, or
alkali netal carbonates such as Bodi um or potassi um carbonate or sodi um
hydr ogen- carbonate. Sodi um hydroxi de or potassium hydroxide particularly
preferably 10 enployed. Suitable solvents for the individual reaction
steps are also al cohols such as- nethanol, ethanol, propanol, butanol or
tert-butanol. tert-Butanol is preferred. It may be necessary to carry out
sone reactiqp §iigpPs under a protective gas atnosphere. 15 The

hal ogenations are in general carried out in one of the abovenentioned

chl ori nat ed hydrocarbons, methyl ene chloniﬁe Qﬁ?ﬂgepreferred. Sui t abl e
hal ogenat i ngs ageRrf sR¥rand RYrhavg shpymeanigg BUAEHTFROSUl phur trifluori de
(DAST), norpholino-sul phur trifluoride or SOO 2. The hal ogenation in

eneral proceeds in a tenperature range from-78C to +50C,
& are reacted with an acid.

n of the compounds of the general formula

i the preparatio
5 Suitable solvents for prep | ether is preferred.

(VIII) are the abovementioned ethers or alcohols. Diisopropy

Suitable acids for the preparation of the compounds of the general formula (VIII)

cids and inorganic acids, such as, for example,

I ic carboxylic a

are in general organic ca | . |

oxalic acid, maleic actd, pnospho ic acid. fumaric acid and trifluoroacetic acid.
11 id let id, phosphoric acid, fumaric act trifluor

2

10 Trifluoroacetic acid 1s preferred.

The acid is in general employed in an amount from 0.1 to 5 mol, preferably

1 mol. relative to 1 mol of the compounds of the general fromula (XIX).

al pressure. However, it is also

possible to carry out the reaction at elevated or reduced pressure.

ctive
15 The reaction is in general carried out at the reflux temperature of the respe

solvent.

The compounds of the

general formulae (XV) and (XIX) are known per se Of can
be prepared by customary methods. :

ula (XVIII) are new and can be prepared by a

ds of the general form
e ds of the general formula (XX)

20 process in which first, by reaction of the compoun

E-CO,-R¥ (XX)



20 preferably from-78C to OC, in each case depending on the choice of the
hal ogenat i ngL%g@@tl @9% 0L SYuniritde hal ogenation in general proceeds at
normal pre UT‘e—tTUT—rt—l—g—gl)S'o—pD ible to work at elevated or reduced
pressure. The conmpounds of the general formula (11) and (111) are new and
can be prepared 25 by a process in whicl by reaction of the conpounds of
the general formula (XIV) Le A 31 842-Foreign Countries -37- R42 (XM E
NH2 in which E has the nmeaning indicated above and 5 R42 represents
Cl - C4- al koxy@amwbiohy! or aryl (D = aryl), wth al dehydes of the general
formula (XV) A-CHO (XV), in which A has the neaning indicated above, 10 -
and conpounds of the general formula (XVI) 0 R43 R44 (XV), O

E has the meaning indicated above

and
R*  represents C,-C,-alkyl,
5 with compounds of the general formula (XXI)
i (o)
RG——“—-CH3
in which
RS has the meaning indicated above,

in a solvent in the presence of 18-crown-6 ether the compounds of the general
formula (XXII)

o] 0
R® _“__ CH, _.”_ E (XX1)

10 in which

. RS and E have the meaning indicated above,

are prepared

and then reacted with ammonium acetate in inert solvents.

Suitable solvents for the first step of the process are the abovementioned ethers
15 and hydrocarbons, tetrahydrofuran being preferred.

Suitable solvents for the reaction with the compounds of the general formula
(XXII) are alcohols, such as, for example, methanol, ethanol, propanol or
isopropanol. Ethanol is preferred.



in which Le A 31 842-Foreign Countries - 38 R43 and R44, including a

car bonyl groyp, gqpe of neaning of R and R2 indicated
above,ythg CEB/\?? Ll ﬁ@%u&%%?l formula (XVI1) A O Rae | R43 (XV1l),
E\NR44 5 in which A, E, RA2, R43 and R44 have the nmeani ng indicated
above, are prepared and in the case of. 4he conpounds of the general
formula (I11) a reduction, as described above, to the hydroxynethyl
function follows, 10 and in a |ast step the al koxycarbonyl group (R4) is

converted t oAlnstesdefhthd prog@soue dyriad owdatahé @éﬂg@@ﬂvﬁa‘l’eﬂﬁﬂ rt\éﬂp&?ﬂfeeof Bui table
sol vents for [ 1,0 r hers such as diethyl ether, dioxane,
cérﬂ%pé’@;@%%&lél&t%ﬁy&f thornhzﬁ (Pres

t et rahydr of uran, me et he gpehydrocarbons such as benzene,
tol uene, xylene, hexane, cycl ohexane or petroleumfractions, or

hal ogenohydr pEAESARSuRIN G tHO gdrflitSR SO RKNANE k) £RIALRMEE RBRAE  cases
%Lh c%ﬁgs C

tetrachl oronmet hane, dichl oroet hyl ene, trr- oet’hyl ene or or obenzene,
or ethyl acePafd® bepreparedapcarding te knpwpimatheds. di et hyl sul phoxi de,

di et hyl f or mam de, hexanet hyl phosphoram de, acetonitrile, acetone or
nitroneghan

ment i onéd. E@P%%W@ﬁ@%%%ﬁgﬁgaékgégpﬁ%W§ﬁﬁg§%ﬁ}ga;gmg&b}ggwighyaﬁkisand

can be prepared as described above.

The compounds of the general formulae (I) and (Ia) according to the invention

have an unforeseeable spectrum of pharmacological action.

The compounds of the general formulae (I) and (Ia) according to the invention

10 have useful pharmacological properties which are superior in comparison with
those of the prior art; in particular they are highly effective inhibitors of the
cholesterol ester transfer protein (CETP) and stimulate reverse cholesterol
transport. The active compounds according to the invention bring about a lowering
of the LDL cholesterol level in the blood with a simultaneous increase in the HDL

15 cholesterol level. They can therefore be used for the treatment and prevention of
hyperlipoproteinaemia, dyslipidaemias, hypertriglyceridaemias, hyperlipidaemias or
arteriosclerosis.

The pharmacological action of the substances according to the invention was
determined in the following test:

20 CETP inhibition testing

Obtainment of CETP
CETP is obtained from human plasma in partially purified form 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
25 using NaBr and centrifuged at 4°C for 18 h at 50,000 rpm. 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 trisHCI pH 7.4
and then eluted with distilled water. The CETP-active fractions are pooled,
dialysed against 50 mM Na acetate pH 4.5 and applied to a CM-

30 Sepharose® (Pharmacia) column. The column is then eluted using a linear



20 Suitable oxidizing agents are, for exanple, ceriun(lV) amoniumnitrate,

2,3- dichloro-5, §- na- benzogui none, pyridinium chlorochromate (PCQ),
pyri di ni um %%M%%?%M#c al um na, osmium tetroxide and manganese
di oxide. Le A 31 842-Foreign Countries - 39 Sul phur trioxide-pyridine
conpl ex in DMBQ net hyl ene chloride and pyyidinium chlorochromate on basic

alum na are preferred. The oxidizing agent is enployed in an anount from1
not to 10 not, preferably from2 not to 5 not, relative to | not of the

conpounds of the gfaﬂﬂarn@|(0f10M1Na'€l).5'1’l€engbl)ed JEEP FKdcHahd 9% Hﬁg&@&'e&r Qﬂnsto _
proceeds in a tem?%@%ure ngﬁ7f4ro -50C tg +100C, . preferably fromOC to
room t enper at ur e. oXiSHEL iP8h 7idhanfb then durtieropwalied By chenmaiestpphys stirde .
However, it is al Monpo3d®idalemn (Plarmaciny out the oxidation at el evated or
reduced pressure. 10 The conpounds of the general fornulae (I1V), (V),

(Vir), (XIv), (XV) and (XVl) are known per se or can be prepared according
to customary net hbtainment afaadiolahelteddfiDihe general formulae (V) and (XV)

are knogn 11 SoTesesAes h REAIMNAThER AR BLEBALRIoRT 1958 Do

new as “a
peci es and can- - NeBbandcEpHRER 46 BAC0PBetr dioh et 4hen 8dpbLisT oThet he
general formula (Wpper)plase inawednd 6@EinbECIAT EPAS ethebdowrr >g}fa9&€i§§iié1?sé@m ch
compounds of the genetal fOLRYRS R (10t LiERI % 20 0.1 mit V)

1 mM EDTA, 0.02% NaN;). 20 ul of 3H-cholesterol (Dupont NET-725;
10 1 pC/ul dissolved in ethanol) are then added per 10 ml of retentate volume

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

The mixture is then adjusted to the density 1.21 using NaBr and
centrifuged at 20°C for 18 h at 50,000 rpm in the Ty 65 rotor. The upper
phase is recovered and the lipoprotein fractions are purified by gradient
15 centrifugation. To this end, the isolated, labelled lipoprotein fraction is
adjusted to a density of 1.26 using NaBr. Each 4 ml of this solution are
covered with a layer of 4 ml of a solution of density 1.21 and 4.5 ml of a
solution of 1.063 (density solutions from PDB buffer and NaBr) in
centrifuge tubes (SW 40 rotor) and then centrifuged in the SW 40 rotor for
20 24 h at 38,000 rpm and 20°C. The intermediate layer lying between the
densities 1.063 and 121 and containing the labelled HDL is dialysed at
4°C against 3x100 volumes of PDB buffer.
.- The retentate contains radiolabelled *H-CE-HDL which, adjusted to about
5x10° cmp per ml, is used for the test.

25 CETP Test

To test 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

30 scintillation counter.

In the test mixture, 10 ul of HDL-3H-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% NaN; pH 7.4



A- CHO ( Xva), R6 1111 H2 N E Le A 31 842-Foreign Countries -40- O and R36
(XIX) O 37 h, A E K36 and R37 have the neaning indicated
above, ar : OUMES 5 Suitable sol vents for the preparation
of the compounds of the general fornmula (VIII) are the abovenentioned
ethers or alcohols. Diisopropyl ether igypreferred. Suitable acids for the
preparation of the conpounds of the general formula (VIIlI) are in general
organi ¢ carboxylic acids and inorganic acids, such as, for exanple, oxalic

acid, maleic aci dwjtRh@spher CETPC(II Ong/Ml)TRdd 8 Cdfdsoﬁiﬂl‘éntdfl thé ldﬁ’cfs‘éh%&@ttd) ®eaci d.

amount from 0. 1 16588 @vso%%’déwef%e@wswﬁﬁé& Bpif B PG "
conmpounds of the gadesdltién (TRKD (700X) .are Then radded, i the msxture genecubbtedarri ed
out at normal pre z—%reng forkpﬁe\g?ﬁ 'shakg ésgnoa!h%? gné%g&%h b1)111 ?l% & 901r9tﬁfali1%n cl&mttepe

reaction at el eva ed pre
carriedSout at théAsrceftrels qoewpxmnétngrlecwatlolrrﬁewrtbslﬁetdtquffesolQ/leln@ CETHB

conpounds of the geperagly {@me@gﬁ%w@qre(ggeg) are known per se or can
be prepared by custonary The conpounds .of the general fornula

(XVI11) are new ahde @ﬁth"lb’e trﬁpg‘gréécbéptgythg control mixtures with CETP at 37°C 1is
rated as 100% transfer. The substance concentration at which this transfer

is reduced by half is indicated as the I1C4, value.

10 In Table A which follows, the IC;, values (mol/l) are indicated for CETP

. inhibitors:

Table A:
Example No. ICs, value (mol/l)
76 6 x 107
15 90 6 x 10
195 7.5 x 107
237 8 x 107
244 6 x 108

Ex vivo activity of the compounds according to the invention

20 Syrian golden hamsters from in-house breeding are anaesthetized after
fasting for 24 hours (0.8 mg/kg of atropine, 0.8 mg/kg of Ketavet® s.c., 30'
later 50 mg/kg of Nembutal i.p.). The jugular vein is then exposed and
cannulated. The test substance is dissolved in a suitable solvent (as a rule
Adalat placebo solution: 60 g of glycerol, 100 ml of H,0, PEG-400 to

25 1000 ml) and administered to the animals via a PE catheter inserted in the
jugular vein. The control animals receive the same volume of solvent
without test substance. The vein is then tied off and the wound is closed.
The administration of the test substances can also be carried out p.o., by
orally administering the substances dissolved in DMSO and suspended in



20 process in which first, by reaction of the conpounds of tzﬁ gene&ﬂ! -
formul a y z Le A 31 842-Foreign Countries -41- in I C

has t he géi%HJEAF?FSE%' : Uiehd R45 represents C 1-C4-alkyl, 5 with
conpounds of the general formula (X)G R6 CH3 in which R6 has the neaning
i ndi cat ed above, in a solvent in the prqunce of 18-crown-6 ether the _
conpounds of the general formula (XXI1) 0() R6 ~-- CH2 1 E 10 in which
R6 and E have the neaning indicated above, are prepared and then reacted

Wi th a][nTDRi um acet@s% iT?lds@ny})m%@ﬁsVG{"_taSstoﬁ%l% ﬁﬁ’éee "ﬁ%ISE&ﬂfjo‘P hirfgrhalggr‘?g%kés st
step of the process_are the aboyenmentianed ethers and hydroc ,
; ; 1ﬁW§w +¥&8F?%8¥S§§@¥éﬁf Ut L BREE¢er the reaction with

t et rahydr of uran bei
t he conpounds of tABemgeaenal tihes ruipato 24CkHoh)s after adnsiahyahtion sulbodgaboudr

exanpl e, et hanol ,» gt N@nEk.keRTPHRNAL affmald B9 q)ruggtﬁpe()lof it ARl bles PLShLEr T ed.
5 plexus. Clotting is ended by incubation at 4°C overnight, then
centrifugation is carried out at 6000 x g for 10 minutes. In the serum thus
obtained, CETP activity is determined by the modified CETP test. As for
the CETP test described above, the transfer of *H-cholesterol ester from
HD lipoproteins to biotinylated LD lipoproteins is measured.
10 The reaction is ended by addition of Streptavidin-SPA®beads (Amersham)
and the transferred radioactivity is determined directly in the liquid
‘ scintillation counter. "
The test mixture is carried out as described under "CETP test". For the
testing of the serum, only 10 ul of CETP are replaced by 10 ul of the
15 corresponding serum samples. As controls, corresponding incubations with
sera of untreated animals are used.
The activity transferred in the control mixtures with control sera is rated as
100% transfer. The substance concentration at which this transfer is

reduced to a half is indicated as the ED,, value.

20 Table B:

EDy, values for ex vivo activity

. Example No. EDg, % Inhibition
at 30 mg/kg

115 < 30 mg/kg 61.9

117 <30 mg/kg 86.0

25 170 <30 mg/kg 60.1

181 > 30 mg/kg 46.4

184 < 30 mg/kg 53.5




Le A 31 842-Foreign Countries -42- Al steps of the process are carried out

at the resp V. .tepper,ature of the corresponding solvent and at
nor mal preseféA E{'bgél Rrrquitles ¢ he general formulae (XX) and (XXl) are
known in sone cases or can be prepared according to known nethods. 5 The
conpounds of the general fornmula (XXII) 4gre partially new as a species and
can be prepared as descri bed above. The conpounds of the general fornul ae

(1) and (la) according to the invention have an unforeseeabl e spectrum of

phar macol ogi mavivaaktivity of The conppondideccofdiag ¢o g Rivehtibwr nul ae (1) and (I a)
according to the invention 10 have useful pharnacol ogi cal properties which
are superior in conparison with those of the prior art; in particular they
are highly effectﬁnvexpnﬂihhinmrte détetthime ¢hol @slt earomilonesheltipbpemsi‘rer apdot ein

(CETP) and sti rrul dérides Sqeﬁhgdb%%n%r OhlSF(Bl[\/gﬁ'SHlOIﬂM]SBh%naCB_S\‘ unds

according to the | ent on’ bring cho er ol
l evel in the bl oo#skindpd &Ysmﬁ'%ﬂst @fnécﬁt@nﬂchctﬂba@ée iadfntﬂlfﬁéerﬂblpﬂilb’ émcﬁlyegn erol

Ihevel i Fhey tca_n tdhipd@l mfﬁstlae frsif dnfhhisel %g!el? armeiegg@gdtgg%@mm 4 liRf

erl i poprot ei naeni i aeni

h)\/(llgerl i IIgi gaem' asalg? daéarbtoé Pégdﬂ)afs E’?E“ bTH@“?)ﬁé@‘%Lé%P%ﬁ"’c% O@C%Fosrﬁarbfoft he
substances accor dhagxpaithée. Thy est substanes ardahar mim&ﬁistd:rldtolﬂzﬁlyfbylrﬁwn@g
o ol acmm i k! ARSI T ORISR 8L ERIe AR ARALST T or

human pl asma in par eren iar ¢ ﬁat on and
col um chr omat ogrsab,fwtsamthgg@dest qubsthyce. The feed is then withdrawn from the

10 animals and blood is taken at various times - up to 24 hours after
. substance administration - by puncture of the retro-orbital venous plexus.
Clotting is ended by incubation at 4°C overnight, then centrifugation at
6000 x g is carried out for 10 minutes. In the serum thus obtained, the
content of cholesterol and triglycerides is determined with the aid of
15 modified commercially available enzyme tests (cholesterol enzymatic
14366 Merck, triglycerides 14364 Merck). Serum is suitably diluted using
physiological saline solution. _
100 pl of serum dilution are mixed with 100 pl of test substance in 96-hole
plates and incubated at room temperature for 10 minutes. The optical
20 density is then determined at a wavelength of 492 nm using an automatic’
plate-reading apparatus. The triglyceride or cholesterol concentration
contained in the samples is determined with the aid of a standard curve
measured in parallel.
' The determination of the content of HDL cholesterol is carried out
25 according to the manufacturer's instructions after precipitation of the ApoB-
containing lipoproteins by means of a reagent mixture (Sigma 352-4 HDL
cholesterol reagent).



test. To this end, human plasma is adjusted to a density of 1.21 g per ni

25 using NaB t 4C for 18 h at 50,000 rpm The bottom
fraction (d> 91%‘?1 Iforel Q%jun o %to a Sephadex(r) phenyl - sephar ose 4B

(Phar maci a) col um, washed with 0.15 M NaCl/0.001 MtrisHO pH 7.4 and
then eluted with distilled water. The CEfP-active fractions are pool ed,

di al ysed against 50 nM Na acetate pH 4.5 and applied to a CM 30
Sepharose(r) (Pharnmacia) columm. The colum is then eluted using a |inear
Le A 31 842-Fabrigh Countries - 43 gradient (0-1 MNaCl). The pool ed CETP
fractions are dialysed against 10 mMtrisHCO pH 7.4 and then further
purified by chromatography on : a _Mono Q(r) coI um (Phar maci a) . Obt ai nnent
of radiol abel | ed HDL § YT A Pl E lladj usted to a
density of 1.12 usi ng gr 18 h at 4C in
a Ty 65 rotor. The upf ' et to oot grcoroatoe—1he | ower phase
is dialysed against >EkatnpdﬁNI@DB l&m[sé éng/kgd myl t Vi BEDHGHsepH|[7. 4, 0. 15 nM
NaCl, 1 mM EDTA, O. 0 Yo NN —261++—of—3H—ehelgsteret—(Bupedt NET-725; 10 1
i d| ssolved in et had?|6) are theph2added per 1( ate vol une

and the mxture is ingubs Hdet—N2—at—3/4C+f¢ i xture is then
adj usted to the densi y)ll 21 usi ngzNaBr and 20C for 18 h at

50,000 rpmin the Ty 55+ ot g srgd and the
| i poprotein fractlonseﬂoe purlflejzby3grad| ent 15 G+em594fugction. To this
end, the isolated, |apelled popfotein fractiqgn is adiustdd to a density

of 1.26 using NaBr. Egohi14 ml of thisszsolutionfare + 754

o " 237 2 % 3 +21.03

In vive activity in transgenic hCETP mice

10 Transgenic mice from in-house breeding (Dinchuck, Hart, Gonzalez,
Karmann, Schmidt, Wirak; BBA (1995), 1295, 301) were administered the
substances to be tested in the feed. Before the start of the experiment,
blood was taken retro-orbitally from the mice in order to determine
cholesterol and triglycerides in the serum. The serum was obtained as

15 described above for hamsters by incubation at 4°C overnight and
subsequent centrifugation at 6000 x g. After one week, blood was again
taken from the mice in order to determine lipoproteins and triglycerides.

. The change in the parameters measured is expressed as a percentage
change compared with the starting value.

20 Table D:

Example No. HDL LDL Triglycerides
76 + 31.25% - 153% - 11.7%
(400 ppm)

The invention additionally relates to the combination of cycloalkano-pyridines of
25 the general formulae (I) and (Ia) with a glucosidase and/or amylase inhibitor for
the treatment of familial hyperlipidaemias, of obesity (adiposity) and of diabetes



covered with a layer of 4 ml of a solution of density 1.21 and 4.5 nl of a
solution of 1.0 ( ity s Iutlons from PDB buffer and NaBr) in '
centrifuge t 1 Ol then centrifuged in the SW40 rotor for
20 24 h at 38,000 rpmand 20C. The internedi ate |ayer |ying between the
densities 1.063 and 1.21 and containing_tge | abelled HDL is dialysed at 4C
agai nst 3x 100 volunes of PDB buffer. The retentate contains radiolabelled
3H CE- HDL whi ch, adjusted to about 5x106 cnp per m, is used for the test.

25 CETP Test rﬂ_élhﬁﬁSGlJcla@id%Tﬁd?&tdnYyl&éé,mhﬂBﬁox%ﬁﬁﬂﬁé 86nteft o?"ﬂh@hﬁjeﬁﬁéﬁra@
ester fron1h§na HD I|$ HgﬁtEIES to bIOHJn Iateq éD I|p0 rot qf

measur ed. ThdOF &XeTPln 9@r005¢e A1IBYSIAR 1Y P8 E%%f malito reElifale -

( Arer sham mradnglthé r @QABL€1304 ), r tefld aaiGtateyi AY-3688, derbmtm npﬂddﬂlibchl wndn a
liquid 30 scip ggtlon counter In the test m xture, 10 | of

HDL - 3H—cho|es€ero? ester (- 50,000 cpm are incubated at 37C for 18 h with
10 pl of biotin-LDL (Anershan) in 50 nmM Hepes/0.15 M Nad /0. 1% bovi ne

serum al pum 3. 9&1{&% Bt aZarﬁo%é‘ rﬁxgﬁﬂol%%l R&t@'&“v BB m oftortht h 10

p | of CETP (1 ng/m) and 3 solution Q he substance e tested
(di ssol ved i1 QW@‘E’NB@QW‘RB%‘)“SZ@O*F %ﬂer@h@r@mes@} éﬁ%ﬁ & GFWT diggg the
sol ution (TFME@J@Q&)sgﬁﬂmiapn added, the m xture is incubated further for
1 h with shaking and then neasured in the scintillation counter. 5 As
controls, corresponding incubations with 10 | of buffer, 10 gl of CETP at
4C and 10 gi Tofe CBMPoand874ccardingsed.the invention can furthermore be used in

combination with cholesterol-lowering vastatins or ApoB-lowering principles in
‘ 10 order to treat dyslipidaemias, combined hyperlipidaemias, hypercholesterolaemias
or hypertriglyceridaemias.

The combinations mentioned can also be employed for the primary or secondary

prevention of coronary heart disease (e.g. myocardial infarct).

Vastatins in the context of the invention are, for example, lovastatin,' simvastatin,
15 pravastatin, fluvastatin, atorvastatin and cerivastatin. ApoB-lowering agents are,
for example, MTP inhibitors.

The combination of cerivastatin or ApoB inhibitors with one of the
abovementioned compounds of the general formulae (I) and (Ia) according to the

invention is preferred.

20 The new active compounds can be converted in a known manner into the
customary formulations, such as tablets, coated tablets, pills, granules, aerosols,
syrups, emulsions, suspensions and solutions, using inert, non-toxic, pharma-
ceutically suitable excipients or solvents. In this case, the therapeutically active
compound should in each case be present in a concentration of approximately 0.5

25 to 90% by weight of the total mixture, i.e. in amounts which are adequate in order
to achieve the dosage range indicated.

The formulations are prepared, for example, by extending the active compounds

with solvents and/or excipients, if appropriate using emulsifiers and/or dispersants,

it being possible, for example, when water is used as a diluent, optionally to use
30 organic solvents as auxiliary solvents.



The activity transferred into the control mxtures with CETP at 37Cis

rated as 100%:t %‘4 g The ub§tance concentration at which this transfer
i s reduced b#M‘%‘g%ﬂ% the 1 C50 value. 10 In Table A which
follows, the 1C50 values (nol/1) are indicated for CETP inhibitors: Table
A: Exanple No. 1C50 value (nmol/1) 76 6 % 10"9 15 90 6 x 10"8 195 7.5 x
10-* 237 8 x 10-' 244 6 x 10.8 Ex vivo activity of the conpounds
according to the invention 20 Syrian gol den hansters from i n-house breedi ng

are anaest heidagfiseid®f is daaséd @t imaveaéuépﬁtgaselﬁ&aﬁl\i{ér&ﬂ udlly 3t ?%fér@@by 0.8
ng/ kg of Ketavaglty(.r) S.C. ' later 50 ng/kg of nmbutal i.p.). The '

30
jugul ar vei nOTAUYAGCUSIARAL ARG cannul at ed. The test substance is
di ssolved in a suitable solvent (as a rule Adalat placebo solution: 60 g

of glycerol, 5 ).and. adm ni stered to the
animal s via giL%% (E:qasf: ﬁ%t@?%tﬁggﬁé%Q%t%S?ﬁeSOil[ing)gf‘JIrggrth?/%&hv.% e °88§t°?3lbe
ani mal s r eceFmeloypé usiagpuisele hquigfexsipiens materigls hout t est substance. The

vein is then tied off and the wound is closed. The administration of the
o] I T S A% o S S el .
- 45 administer amounts of approximately 0.001 to 1 mg/kg, preferably of
approximately 0.01 to 0.5 mg/kg of body weight to achieve effective results, and
in the case of oral administration the dose is approximately 0.01 to 20 mg/kg,
preferably 0.1 to 10 mg/kg of body weight.

10 In spite of this, if appropriate it may be necessary to deviate from the amounts
mentioned, mainly depending on the body weight or the type of administration
route, on individual behaviour towards the medicament, the manner of its
formulation 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

15 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 several individual doses over the course of the day.



0.5% Tyl ose by neans of a stomach tube. The control aninmals receive

i dentical vol S nte W ut test substance. After various tines -
up to 24 hourLgr%TSjtlce)grnal@Ar{l&nHsctdrll\fgﬁkgn - blood (about 250 1) is taken from
the animals by puncture of the retro-orbital venous 5 plexus. Cotting is
ended by incubation at 4C overnight, theggcentrifugation is carried out at
6000 x g for 10 mnutes. In the serumthus obtained, CETP activity is
determ ned by the nodified CETP test. As for the CETP test descri bed
above, the tAdlgbwintiohs 84¢dchol esterol ester from HD |ipoproteins to
biotinylated LD |ipoproteins is neasured. 10 The reaction is ended by
addition of Streptavidi n-SPA(r)beads (Amersham) and the transferred

radi oactivit¥Yi s detersyeleexah¢ectly in the |iquid scintillation counter.
The test m Xy e is cakfHypdcut as described under "CETP test”. For the
testing of t g serum onl'y 10 pl of CETP are replaced by 10 | of the 15
correspondi ng serum saﬁﬁﬁré@mﬁéheéont rols, corresponding i ncubations with
sera of suntr @dfed ani medtmhadefuraed. The activity transferred in the control
mxtures wth trol gera is. rat Fgl}’a .+ 100% transfer. The substance
concentrati ot 4t whi ch CIEHPLAPSRPIpT QRS \cod to a half is indicated as
t he ED50 val &S 20~ TablperaBolugm50!phahisesid or ex vivo activity Exanple No.

ED50 % | nhi bippcon —at §9ri8‘fﬂfdﬁ9d§'c%5om<at§0 ng/ kg 61.9 117 < 30 ny/ kg 86.0

PE/EA = petroleum ether/ethyl acetate
10 Tol = toluene




25 170 < 30 ng/ kg 60.1 181 > 30 ng/ kg 46.4 184 < 30 ng/kg 53.5 Le A 31
842- Forei gn €RUALN IS F#bpn ldbuliige@ activity of the conpounds according to
the invention IT'n experinents to determne the oral action on |ipoproteins
and triglycerides, test substance dissolved in DMSO and 0.5% Tyl ose
suspended by neans of a stonmach tube arespdm nistered orally to Syrian 5
gol den hansters fromin-house breeding. To determ ne the CETP activity,

bl ood (about 250 |) is taken by retro-orbital puncture before the start of
t he experi ne8tartiigecComppundst ances are then administered orally by means
of a stomach tube. The control aninmals receive identical vol unmes of
solvents without test substance. The feed is then withdrawmn fromthe 10
animal s and BXa®@le & t aken at various tines - up to 24 hours after
substance adm nistration - by puncture of the retro-orbital venous plexus.
Clotting is d y incubatio t. 4C overnight, then centrifugation at
5000 x g i 5 SR led GeAlSorPhas i B rARER T O 4 S PRAN SR RLe-Ehe
content of chabestleeol and triglycerides is determned with the aid of 15
nodi fied commercially avail able enzyne tests (chol esterol enzymatic 14366
Merck, triglycerides 14364 Merck). Serumfis suitably diluted using
physi ol ogi cal saline solution. 100 pl of |serum.dilution are m xed with 100
| of test substance in 96-hole plates g { ncubated at room tenperature
for 10 mnutes. The optical 20 densit}) i hen determ ned at a wavel ength
of 492 nmusing an automatic

[ ) H,CO,C

5 50.14 g (0.404 mol) of p-fluorobenzaldehyde, 45.3 g (0.404 mol) of 1,3-cyclo-
hexanedione and 57.89 g (0.404 mol) of methyl 3-amino-4-methyl-pent-2-en-oate
are boiled under reflux for 60 hours in 1000 ml of ethanol. The mixture is cooled
to room temperature and concentrated to dryness. The residue is dissolved hot in
500 ml of toluene, the solution is treated with cooling with 1 | of petroleum ether

10 and the product which crystallizes out is filtered off with suction.
Yield: 100.8 g (72.6% of theory)
9o Ry = 0.15 (toluene/EA 8:1)



pl at e-readi ng apparatus. The triglyceride or cholesterol concentration

cont ai ned i njthg 3%%'—?%&% d&lhgifi ned with the aid of a standard curve
measured in paraffer. e determnation of the content of HDL chol esterol
is carried out 25 according to the manufacturer's instructions after
precipitation of the ApoB- containing |ippproteins by neans of a reagent

m xture (Sigma 352-4 HDL chol esterol reagent). Le A 31 842-Foreign
Countries -47- Table C. HDL rise in in vivo experinments Exanple No. Dose
(rmg/ kg) % HDIExangde IE6 2x3 +15.81 5 91 2x3 +12.58 209 2 x 3 + 25.94 211 2
x 3 +7.54 237 2x3 +21.03 In vivo activity in transgenic hCETP mce 10
Transgenic m ce fromin-house breeding (D nchuck, Hart, Gonzal ez, Karmann,
Schni dt, W r akethpbA-(4-dbmyophems)-23iaepromst-6-exiniSifi, & 8etetrdhy wqusnisteahices t o
be tested inchiexfjleed. Before the start of the experiment, blood was taken
retro-orbitally fromthe mce in order to determ ne cholesterol and
triglycerides in the serum The serum wasF obt ai ned as 15 descri bed above
for hansters by incubation at 4C overni ght and subsequent centrifugation
at 6000 x g. After one week, blood was }

3044 g (0.1341 mol) of 2,3-dichloro-5,6-dicyano-p-benzoquinone (DDQ) are
5 added to a solution of 46.04 g (0.1341 mol) of the compound from Example I in
645 g of dichloromethane p.a. and the mixture is stirred overnight at room
temperature. The solid is then filtered off with suction through 500 ml of silica gel
60 and washed with 700 ml of dichloromethane, and the combined filtrates are
concentrated to dryness.
10 Yield: 24.2 g (52.87% of theory)
Ry = 0.54 (toluene/EA 8:2)



taken fromthe mce in order to determne lipoproteins and triglycerides.

The change iRt sured i s expressed as a percentage change
conpar ed Witrle A1 ROATLER %.ICSZO Table D. Exanple No. HDL LDL
Triglycerides 76 + 31.25%- 15.3%- 11.7% (400 ppm The invention
additionally relates to the conbination_ef _cycl oal kano-pyridines of 25 the
general fornulae (1) and (la) with a glucosidase and/ or anyl ase inhibitor
for the treatnment of fam lial hyperlipidaenm as, of obesity (adiposity) and
of di abetes [Bxatpld IH42- Foreign Countries -48- nellitus. G ucosidase and/or
anyl ase inhibitors in the context of the invention are, for exanple,

acar bose, adi posine, voglibose, mglitol, emglitate, ML-25637,

cami gl i bose Madhyl74945)yorophredslyi BisapmpyMNs-136B8xy-516cE B attrahy dps@dhstind-- Q and
salbostatin.c%bggﬁa@onbination of acarbose, miglitol, emglitate or
vogl i bose with one of the abovenentioned conpounds of the general fornulae
(I') and (la) according to the inventionds preferred. The conpounds
according to the invention can furthernorie be used in conbination with
chol esterol -1 owering vastatins or ApoB-lgwering principles in 10 order to
treat dyslipidaem as, conbi ned hyperli ppdaeqi as, hyperchol esterol aem as or
hypertrigl yceri daem as. The conbi nati o tioned can al so be enpl oyed for
the primary or secondary prevention o onary heart disease (e.g.
nyocardial infarct). OH

H,CO,C

70.64 g (0.207 mol) of the compound from Example II are dissolved under argon
5 in 706 g of toluene p.a, the solution is cooled to -78°C and 228 ml (0.228 mol;
1.1 eq.) of diisobutylaluminium hydride (DIBAL-H; 1.0 molar in toluene)- are
added dropwise in the course of 20 min. After stirring at -78°C for 5 min, 35 ml
(0.15 eq. of DIBAL-H are again added and the mixture is stirred for 10 min.
500 ml of 20% strength potassium sodium tartrate solution are then added
10 dropwise at -78°C, the temperature slowly rising to 20°C. After a stirring time of
1 hour, the aqueous phase is separated off and extracted twice with ethyl acetate,
and the combined organic phases are dried over sodium sulphate, filtered and
‘ ~ concentrated. The residue is purified by chromatography on 1000 ml of silica gel
60 using toluene, toluene/EA mixtures (9:1, 8:2). The fractions containing the
15 desired compound are collected, concentrated down to 100 ml and treated with
petroleum ether. The precipitated crystallizate is filtered off with suction and dried
overnight in a high vacuum.
Yield: 1Ist fraction: 61.69 g (86.8% of theory)
Yield: 2nd fraction: 6.34 g (8.9% of theory)
20 R; = 0.14 (toluene/EA 9:1)




Vastatins in the context of the invention are, for exanple, |ovastatin,

si mvastatin, 5. Pk tatin, fluvastatin, atorvastatin and cerivastatin.
ApoB—IowerinLe%ﬂngyﬂaS e nt npl e, MIP inhibitors. The conbi nation of
cerivastatin or ApoB inhibitors with one of the abovenentioned conpounds
of the general formulae (1) and (la) accQrding to the invention is
preferred. 20 The new active conpounds can be converted in a known nmanner
into the customary fornul ations, such as tablets, coated tablets, pills,
granul es, aeEoafipk IV:Syrups, enulsions, suspensions and sol utions, using
inert, non-toxic, pharma- ceutically suitable excipients or solvents. In
this case, the therapeutically active conpound should in each case be
present in aMethyd dnfterttivoyl doh etyypei byt o)t €1(-fudroghertyd)-20% propyeisghy sof t he
total m Xturgfvd€oqdi lggggg%ﬁmﬁﬁ%gh are adequate in order to achieve the
dosage range |n&ic£%e . The tor ations are prepared, for exanple, by
extending the active conpounds wth s vents and/or excipients, if
appropriate using enmulsifiers and/or dijspersants, it being possible, for
exanpl e, when water is used as a dil uep optionally to use 30 organic
solvents as auxiliary solvents. Le A3 42- Forei gn Countries -49-

Adm ni stration is carried out intrave y, parengerally, perlingually or
preferably orally in a customary manRe
adm ni stration, solutions of the activeg co cgn be enployed using
suitable I'iquid excipient HHH$ELQ5%; it has proved

advant ageous in the case of irftrave tration to admnister
anounts of approximately 0.001 to 1 erably of

68.0 g (0.198 mol) of the compound from Example III are dissolved in 340 g of
5 DMF p.a. and are treated successively with 59.69 g (0.396 mol; 2 eq.) of tert-
butyldimethylsilyl chloride, 48.54 g (0.713 mol; 3.6 eq.) of imidazole and 0.484 g
(0.00396 mol, 0.02 eq.) of N-dimethylaminopyridine. The mixture is stirred
overnight at room temperature, partitioned in 800 ml of ammonium chloride
solution and 400 ml of ethyl acetate and adjusted to a pH of 5 to 6 using 6 molar
10 hydrochloric acid. The organic phase is separated off, the aqueous phase is
extracted twice more with ethyl acetate, and the combined organic phases are
dried over sodium sulphate, filtered and concentrated. The residue - dissolved in
toluene - is applied to 1800 ml of silica gel, and eluted initially with toluene and
‘ later with toluene/EA (9:1). After concentration of the eluates a white, crystalline
15 product is obtained.
Yield: 87.5 g (96.7% of theory)
R; = 0.68 (toluene/EA 9:1)



approximately 0.01 to 0.5 ng/ kg of body weight to achieve effective
results, andy if .t f~Or adm ni stration the dose is approxi mately
0.01 to 20 5 &31%2 Eigll, Cotpftles to 10 ng/ kg of body weight. 10 In spite
of this, if approprlate it may be necessary to deviate fromthe anmounts
mentioned, mainly depending on the body. yeiLght or the type of

adm nistration route, on individual behaviour towards the nedi canent, the
manner of its fornmulation and the tine or interval at which adm nistration
t akes pl ace. Ekauple V: some cases it may be sufficient to manage with |ess

t han t he abovenenti oned 15 mi ni num anount, while in other cases the upper
-limt nmentioned has to be exceeded. In the case of the adm nistration of
rel atively | &r(@ert-ddndyldimethiylsilyioxyhd-(4afiworephdny ! X-3-htidvixgenethyd s isoptapysever al
i ndi vi dual d e of the day. Le A 31 842-Foreign Countries
- 50 - Abbre??ﬁf?gﬁgmﬁggﬁy&%yﬁi cycl ohexane EA = ethyl acetate PE =
petroleumether 5 THE = tetrahydrofurgn DAST = di ethyl am no-sul phur
trifluoride PTS = para-toluenesul phonjc acid PDC = pyridiniumdichromate
PE/ EA = petrol eum et her/ et hyl acetat 0 Tol = toluene Le A 31 842-Foreign

- Countries - 51 ‘

87.4 g (0.191 mol) of the compound from Example IV are dissolved in 500 g of

5 toluene p.a. and cooled to -78°C under argon. 690 ml (0.690 mol; 3.61 eq.) of
DIBAL-H (1.0 molar in toluene) are added dropwise in 1 hour and the mixture is

then stirred at -78°C for a further 1.5 hours. 30 ml of potassium sodium tartrate
solution are cautiously added to the solution cooled to -78°C and it is stirred at
-78°C for 30 min. The mixture is then allowed to rise to room temperature,
10 400 ml of potassium sodium tartrate solution are poured in and the mixture is
diluted with ethyl acetate. Finally, a further 1.2 1 of potassium sodium tartrate
solution are added, two almost clear solutions gradually being formed. The organic
phase is separated off, and the aqueous phase is extracted a further two times with
. ethyl acetate. The combined organic phases are dried using sodium sulphate,
15 filtered and concentrated. The semisolid residue is dissolved in 400 ml of toluene,
and the solution is applied to 1100 ml of silica gel 60 which has previously been
conditioned with toluene and eluted successively with toluene and toluene/EA
(9:1). The fractions which contain the desired compound are concentrated and the
oil recovered is treated with petroleum ether, a crystal magma being precipitated.
20 Yield: 75.52 g (92.0% of theory)
R; = 0.28 (toluene/EA 9:1)



- Starting Conpounds Exanple I: Methyl

4-(4-fluor opign)g{l3)l-%-%i_§gar g%!u-ngi gxo- 1,4,5, 6,7, 8 hexahydroqui nol i ne- 3-

car boxyl at e ~ 0.14 g (0.404 nol) of

p-fl uorobenzal dehyde, 45.3 g (0.404 nol) of 1, 3-cyclo hexanedi one and 57. 89
g (0.404 nol) of nethyl 3-am no-4-nethyl spent-2-en-oate are boil ed under
reflux for 60 hours in 1000 m of ethanol. The m xture is cooled to room
tenperature and concentrated to dryness. The residue is dissolved hot in
500 m of tolbxanfmple Mie solution is treated with cooling with 1 1 of
petrol eum ether 10 and the product which crystallizes out is filtered off
W th suction. Yield: 100.8 g (72.6% of theory) Rf = 0.15 (toluene/EA 8:1)
Le A 31 842- Better g @yldim ey 1sil g xy ) Hdrplleotdphedvyt )w2l-isopropyl-5,6,7,8-

4- (4- 1 uor ophenvl droguind RRY-9RYIbaRieRYd S, 6, 7, 8- tetrahydroqui nol i ne- 3-
carboxylate F O
F

oHe |

31.8 g (0312 mol; 2 eq.) of neutral alumina and 67.3 g (0.312 mol; 2 eq.) of
5 pyridinium chlorochromate (PCC) are added to a solution of 67.1 g (0.156 mol) of
the compound from Example V in 671 g of dichloromethane and the mixture is
stirred at room temperature for 1.5 hours. The reaction solution is applied to
1100 ml of silica gel 60 (dry) and then eluted first with toluene and later with
ethyl gcetate/methanol (9:1). The fractions which contain the desired compound
10 are concentrated, and the precipitated material is filtered off with suction and
washed with a little toluene. The material obtained is then dissolved in 100 ml of
toluene, and the solution is applied to 250 ml of silica gel 60 and eluted with
toluene and toluene/EA (9:1). The eluates are concentrated and the resulting oil is
. crystallized using petroleum ether.
15 Yield: 1st fraction: 28.8 g (43.1% of theory)
Yield: 2nd fraction: 10.05 g (15.1% of theory)
Ry = 0.72 (toluene/EA 9:1)



H3COZC N 30.44 g (0.1341 nol) of 2,3-dichloro-5, 6-di cyano- p-benzoqui none
(DDQ are 5La%d§,g _l.‘aresoll1 0i on. of 46.04 g (0.1341 nol) of the conpound
from Exanpl e-?——r-n—é-%g—ﬁ—ég—g‘lrg%onet hane p.a. and the m xture is stirred

overnight at room tenperature. The solid is then filtered off with suction
through 500 ml of silica gel 60 and wasf4ed with 700 ml of dichl oronethane,
and the conbined filtrates are concentrated to dryness. 10 Yield: 24.2 ¢
(52.87% of theory) Rf = 0.54 (toluene/EA 8:2) Le A 31 842-Foreign
Countries -5BxaaprRviR [11: Methyl

4- (4-fl uorophenyl)-2-isopropyl -5-hydroxy-5, 6,7, 8-tetrahydroquinoline-3-
carboxylate F OH H3COZC | i N 70.64 g (0.207 nol) of the conpound from
Exanpl e || afdtati-BaxwyMed etind el y boxg it -64-if uof 0 fh enyd - 3t- fh yubroe y pl4atri fltbeo-
solution is 7 3 . 1 . eg. f -

di i sobut yl al @%ﬁlﬁﬁg;}]&ﬁ{}ar@%ﬁ?ﬁgéﬁ%ﬁ}y%% ’ﬁgl t%?%d"tl’af’h“?ﬂ‘éﬁe-@é% &digBeg
dropwi se i n MRdudurse of 20 min. After stirring at -78C for 5 min, 35 ni
(0.15 eq. of DIBAL-H are agai n added and tlf_Le m xture is stirred for 10 mn.

5 341 mg (14.03 mmol; 6 eq.) of magnesium turnings are initially introduced into
30 ml of THF p.a., the mixture is heated to reflux under argon and 1052 g
(4.676 mmol; 2 eq.) of 4-bromobenzotrifluoride are added dropwise in pure form
by means of syringe. The mixture is boiled under reflux for 45 min, then allowed
to cool to room temperature (Grignard reagent). 1.0 g (2338 mmol) of the
10 compound from Example VI are dissolved in 20 ml of THF p.a., cooled to about
-78°C under argon and the G;ignard reagent is then added with stirring. The
cooling bath is removed and the mixture is stirred for 1 hour. The reaction
solution is partitioned in 200 ml of conc. ammonium chloride solution and 250 ml
. of ethyl acetate with stirring, the organic phase is separated off, the aqueous phase
15 1s extracted a further two times with ethyl acetate, the combined organic phases
are dried using sodium sulphate, filtered and cbncentrated, and the residue is dried
overnight in a high vacuum.
Yield: 1.18 g (97.5% of theory; dia A/dia B mixture)
The separation of the two pairs of diastereomers (dia A and dia B) is carried out
20 by chromatography on 100 ml of silica gel 60, conditioned with cyclohexane. The
diastereomer mixture - dissolved in 4 ml of cyclohexane - is eluted on silica
gel 60, first with cyclohexane and then with cyclohexane/THF (9:1). After
concentration of the fractions the two pairs of diastereomers are obtained.



500 m of 20% strength potassium sodiumtartrate solution are then added 10
dropwi se at -78C3 8 enper ture slowy rising to 20C. After a stirring
time of 1 h : % is separated off and extracted tw ce
with ethyl acetate, and the combined organic phases are dried over sodium
sul phate, filtered and concentrated. Thg residue is purified by
chromat ogr aphy on 1000 ml of silica gel” " 60 using toluene, toluene/ EA

m xtures (9:1, 8:2). The fractions containing the 15 desired conpound are

col lected, cepg@ntifaah erRepnet 29l 8PHEbrygnd treated with petrol eum et her.

The precipitated t izate is filtéred off with suction and dried
overni ght in™a— 'é%*@gibkﬁ% ield: 1st fraction: 61.69 g (86.8% of theory)

Yield: 2nd fwaﬂﬂithBG4Bﬂmg(B&999@Dﬂwb@@ory) 20 Rf = 0.14 (toluene/ EA 9:1)
Le A 31 842- orqjg ﬂgq ﬁ 54 - Exanple IV: Methyl 5-(tert-butyl dim
et hyl silyloxVy)-4 { E enyl) - 2- |sopropyl 5,6,7, 8-
tetrahydrqu|noI|ne 3- carboxyl ate F O - H3C- 02C N 68.0 g (0.198
mol ) of sthe EQ%B? mfit om Exanple 111 are dlssolved in 340 g of 5 DWF p. a.
and are treate uccessively with 59.69 g (0.396 nol; 2 eq.) of tert
butyl di nethyl silyl chloride, 48.54 g (0.713 nol; 3.6 eq.) of im dazole and
0.484 g (0. Qﬂ(ieﬁ-lmtyldOm@alﬁqi1)y1@iyﬁhmmhbyé;ﬂmnrwpytufane-(ﬂheﬂﬁb%é-ure I's

stirred methylphenyl)-methyl]-2-isopropyl-5,6,7,8-tetrahydroquinoline (dia A/dia B

it

0302 ml of diethylaminosulphur trifluoride (DAST) are added at -78°C under

10 argon to a solution of 876 mg (1.521 mmol) of the diasterecomer mixture A/B from

mixture)

Example VII in 70 ml of dichloromethane p.a. by means of syringe, then the

cooling bath is taken away and the mixture is stirred for 30 min. .After this, the

reaction solution is stirred into ethyl acetate/ammonium chloride solution, the
' ' organic phase is separated off, the aqueous phase is extracted a further three times

15 with ethyl acetate, the whole organic extract is dried using sodium sulphate,

filtered and concentrated, and the residue is dried in a high vacuum.

Yield: 690 mg (78.5% of theory)

Ry = 0.57 (toluene/EA 9:1)



overnight at roomtenperature, partitioned in 800 m of ammoni um-chloride
sol ution and 400 o Af et hyl ac?tate and adjusted to a pHof 5 to 6 using 6
nol ar 10 hydr&eh “at e —Hre e ofgani ¢ phase is separated off, the aqueous
phase is extracted twice nore with ethyl acetate, and the conbi ned organic
phases are dried over sodium sul phate, _kjltered and concentrated. The
residue - dissolved in toluene - is applied to 1800 m of silica gel, and
eluted initially with toluene and later with toluene/ EA (9:1). After
concentr ati olExainglPaxel uates a white, crystalline 15 product is obtained.
Yield: 87.5 g (96.7%of theory) R = 0.68 (toluene/EA 9:1) Le A 31 '
842-Foreign Countries - 55 - Exanple V: 5 -(tert-Butyldinethyl si |yl

oXxy) - 4- (4-f | vo( ogtteBylty 3i mleyhly bedy yed ky ) -2+(# - Slapsraplenyl)-3-[fluoro-(4-
5,6,7,8-tetrah ' ' E Sl 7 . . the
conmpound fr o?hﬁﬁgcgn%llé{eh@wegﬁ&mﬁt@%% gch r?dr}h'go%ﬂgg%t# a%yél%t%lgllmgié%lee &%‘?‘ ? r} and
cooled to -78C under argon. 690 m (0.690 rp)l; 3.61 eq.) of DIBAL-H (1.0
nolar in toluene) are added dropwise in 1 hour and the mixture is then

" stirred at -78C for a further 1.5 hours. of potassiumsodiumtartrate
solution are cautiously added to the sol cooled to -78C and it is
stirred at -78C for 30 mn. The m xture en alllowed to rise to room

tenperature, 10 400 m of potassium s?__di trﬁt eSsoI tion are poured in
and the mxture is '

I
| |
~ y
‘ Fsc/‘\/ /tN

Analogously to Example VIII, 250 mg (0.436 mmol) of the compound dia A from
5 Example VII in 10 ml of dichloromethane p.a. are reacted at -78°C with 0.086 ml

(0.654 mmol; 1.5 eq.) of DAST.

Yield: 233 mg (92.8% of theory)

R, = 0.76 (Cy/THF 9:1)




di luted mﬁth ethyl acetate. Finally, a further 1.2 1 of potassium sodi um
tartrate iEB&??EﬁE%%%Q nQRanw al most cl ear solutions gradually being
formed. The Urganrt——phasé—rs—sepi ated off, and the aqueous phase is
extracted a further two times with ethyl acetate. The conbi ned organi c
phases are dried using sodium sul phate,_ gl filtered and concentrated. The
sem solid residue is dissolved in 400 mM of toluene, and the solution is
applied to 1100 m of silica gel 60 which has previously been conditioned
Wi th tol ueneEanmpdd Xt ed successively with toluene and toluene/EA (9:1).
The fractions which contain the desired conpound are concentrated and the
oil recovered is treated with petroleumether, a crystal magma bei ng

preci pi t at ed?-(2gt-Buydlimetyddlyd ok R4 d%foforoplemyy)) 3-[Rbero<(40triFBiofsrakihghe/ EA

9:1) Le A 31 E i I g} ert-Butyldimethyl
silyl oxy) - 4- F[?lé%’ )ulggtglgﬁ ;?PI;%E{'H gggrgg%tyrfl@éq%‘?‘ﬁ\ée (dFdr ydr oqui nol i ne-3
-carb al dehyde F O - Si 31 g (0.312 nol; 2 eq.) of neutra

alum na and 67.3 g (0.312 nDI, 2 eq. ) of pyr|d|nlun1chlorochronate (PCO
are added to a solution of 67.1 g (0.156 pgl) of the conpound from Exanpl e

Vin 671 g of dichloronethane and t he e is stirred at room
i on IT applied to
O——Ti

tenperature for 1.5 hours. The reaction

® ke

Analogously to Example VIII, 250 mg (0.436 mmol) of the compound dia B from
5 Example VII in 10 ml of dichloromethane p.a. are reacted at -78°C with 0.086 ml

(0.654 mmol; 1.5 eq.) of DAST.

Yield: 246 mg (98.4% of theory)

R; = 0.76 (Cy/THF 9:1)



1100 m of silica gel 60 (dry) and then eluted first with toluene and | ater
with ethyl ace| an 91 The fractions which contain the desired
conmpound 10 a&re coficén Fept attd-t he precipitated material is filtered off
with suction and washed with a little toluene. The nmaterial obtained is
then dissolved in 100 mM of toluene, ang the solution is applied to 250 ni
of silica gel 60 and eluted with toluene and toluene/EA (9:1). The el uates
are concentrated and the resulting oil is <crystallized using petrol eum
ether. 15 Yi gkdmpléXIfraction: 28.8 g (43. 1% of theory) Yield: 2nd
fraction: 10.05 g (15.1%of theory) Rf = 0.72 (toluene/EA 9:1) Le A 31
842- Foreign Countries - 57 - Exanple VII:

5- (tert - But yBeBnehhy$ tdrytony)didn {thyidilidoaphrdnid-Y i § plyetryd o3~ [ doi-{4-uor o-

net hyl phenyl > t ine (dia Aldia B
m xture) F W@%ﬁh%%hwﬁ#%h lf%éypﬁm)% 7r%I&;ﬁ%f(%{aLmr?rlﬁtlgl{rlf’es| um t ur ni ngs
are initially introduced into 30 m of THE p.a., the mxture is heated to
refl ux under argon and 1.052 g (4.676 nnDI 2 eq.) of

4- br omobenzotrifluoride are added dropw {h pure form by neans of
syringe. The m xture is boiled under ref or 45 mn, then allowed to
cool to roomtenperature (Gignard reageg 1.0 g (2. 338 nnDI) of the 10
compound from Exanple VI are dissolvegd i n1oo¢s| , cooled to
about

o F,C

9.3 g (52.0 mmol) of N-bromosuccinimide and 500 mg of azobisisobutyronitrile
S are added under argon to a solution of 18.7 g (32.5 mmol) of the compound from

Example X in 500 ml of carbon tetrachloride. The mixture is heated to reflux,

vigorous reaction commencing after 10 min. After 2.5 hours, the mixture is cooled

to room temperature,. solid 1s filtered off with suction and the filtrate is

concentrated. The crude product is eluted on silica gel 60 using Cy/EA 15:1, the
10 fractions are concentrated and the residue is dried in a high vacuum.

Yield: 9.9 g (47% of theory)

Ry = 0.58 (Cy/EA 9:1)



-78C under argon and the Gignard reagent is then added with stirring. The
cooling bath,is LMY raingl hg rgsxture is stirred for 1 hour. The reaction
solution is %ﬁfﬁf—% i of conc. amoni um chl ori de sol uti on and
250 mM of ethyl acetate with stirring, the organic phase is separated off,
the aqueous phase 15 is extracted a furgher two tines with ethyl acetate,
t he conbi ned organi c phases are dried using sodium sul phate, filtered and
concentrated, and the residue is dried overnight in a high vacuum Yield:
1.18 g (97. 5%xampléXary;, dia A/dia B mi xture) The separation of the two
pairs of diastereoners (dia A and dia B) is carried out 20 by

chromat ography on 100 ml of silica gel 60, conditioned with cycl ohexane.
The di ast er aretylfi-Xtart-duty Hissohysil yil ox ) @ (bifluoyrolphkexhrz- [fli @ oe{4it ed on
silica gel j | ) X ) 1\ hexane/ THT (9:1).
After conceﬁﬁua{r?%ﬁﬁgwh%%éfﬁ%gl m%@siﬂgﬁ\%ﬁ%gﬂa&%ﬁ éﬁglhglé “ereoners are
obtained. Le A 31 842-Foreign Countries - 88 - Yield: dia A. 789 ng (65.2%
of theory) Rf = 0.42 (Cy/ THF 9:1) Yield: dija B: 410 ng (33.9% of theory)

Rf = 0.24 (Cy/ THF 9:1) 5 Exanple VIII:

5-(tert-Butyl di methyl silyl oxy)-4-(4-fluogephenyl)-3-[fluoro-(4-trifluoro-
met hyl phenyl ) - net hyl ] - 2-i sopropyl - 5, 6, 7, B- t et| ahydrloqu' noline (dia A/dia B
m xture) F O F3C - NS O—Si

179 mg of copper(l) cyanide (2 mmol) are suspended in 3 ml of absolute toluene
5 under argon and the solvent is stripped off in vacuo. The residue is then
suspended in 2.6 ml of absolute THF and cooled to -65°C. 2.5 ml of 1.6 molar N-
butyllithium solution (4 mmol) are added dropwise at this temperature and the
mixture is stirred for 1 hour with increase in the temperature to -30°C in between.
A solution of 654 mg (1 mmol) of the compound from Example XI in 2 ml of
10 absolute THF is added dropwise to this solution at -65°C and the mixture is stirred
‘ for 1 hour. For working up, it is treated with a mixture of 4.5 ml of saturated
ammonium chloride solution and 0.5 ml of conc. ammonia solution, diluted with
30 ml of water and extracted three times with 15 ml of diethyl ether each time.
The combined organic phases are dried over sodium sulphate, filtered and
15 concentrated. The crude product is eluted on silica gel (0.04 - 0.0063 mm) using
Cy:EA 98:2.
Yield: 200 mg (32% of theory)
R; = 0.33 (Cy:EA 98:2)



0.302 mM of di ethyl am nosul phur trifluoride (DAST) are added at -78C
under 10 argon 31 4 ut.i o of 876 ng (1.521 mmol ) of the diastereoner

m xture A/'B AP 0O m of dichloronethane p.a. by neans of
syringe, then the <cooling bath is taken away and the m xture is stirred
for 30 mn. After this, the reaction solytion is stirred into ethyl
acetate/annnnlunlchlorlde solution, the organic phase is separated off,

t he agueous phase is extracted a further three times 15 with et hyl acetate,
t he whol e or ggAmIEXIACt IS dried using sodium sul phate, filtered and
concentrated, and the residue is dried in a high vacuum Yield: 690 ng
(78.5% of theory) Rf = 0.57 (toluene/EA 9:1) Le A 31 842-Foreign Countries
-59- Exanpl e4}(%-HubtophtnyByByfifitiors{Hytifluoromethylphenyl)-methyl}-2-isopropyl-5,6-

si |yl oxy) - 4- 941dr ro ggﬂ¥ﬂ) 3-[fluoro-(4- trifluoromethyl phenyl)-nethyl

] -2-i sopropyy B etrahydroqui nol i ne (dia A) FS 41-FO5 F3 C
Ana |l ogously to Exanple VIII, 250 ng (0.436fmmol) of the conpound dia A
from 5 Exanple VI in 10 m of dichloronmethane p.a. are reacted at -78C
with 0.086 M (0.654 mmol; 1.5 eq.) of D Yield: 233 ng (92. 8% of
theory) Rf- = 0.76 (Cy/THF 9:1)

10.9 ml of 1.1 molar tetrabutylammonium fluoride solution are added dropwise at
5 room temperature to a solution of 1.3 g (2 mmol) of 8-bromo-5-(tert-butyl-
silyloxy)-4-(4-fluorophenyl)-3-[fluoro-(4-trifluoromethylphenyl)methyi]-2-isopro-
pyl-5,6,7,8-tetrahydroquinoline in 13 ml of THF. After 1 h, a mixture of 100 ml of
water and 50 ml of toluene is stirred in. The phases are separated and the aqueous
phase is reextracted with toluene. The combined organic phases are washed with
10 water until neutral, dried over sodium sulphate and concentrated. The crude
product is eluted on silica gel (0.04-0.063 mm) using Cy/EA 8:2, the fraction is
concentrated and the product is crystallized.
Yield: 640 mg (70% of theory)
® R; = 0.17 (Cy/EA 8:2)



S Le A 31 842- Fore| gn Countries -60- Exanple X

5-(tert-Buty ]{dl i ilylo -4 (4 f1 uorophenyl)-3-[fl uoro-(4- trlfluororret
hyl - phenyl) =2 ,6,7,8-tetrahydroquinoline (dia B) F F
O -Si  F3C N Anal ogously to Exarrple VIT1I, 250 ng (0.436 nmol) of the

conpound dia B from 5 Exanple VIl in 1%4n_1 of dichloronmethane p.a. are
reacted at -78C with O. 086 m (0.654 mmol; 1.5 eq.) of DAST. Yield: 246 ng
(98.4% of theory) Rf = 0.76 (Cy/ THF 9:1) Le A 31 842- Forej gn Countrl es -

61 - Exanpl eE,zgmgl-eB(wm 5-(tert-butyl

di met hyl . si |l yl oxy)-4-(4-fl uorophenyl)-3-[fluoro-(4- o
trifluoronethyl phenyl)-nethyl]-2-isopropyl-5,6,7,8-tetrahydroquinoline F F
O- Si [/ \ 1-E3€opedtylB3-(4-trifluoromethylphenyl)-propane-1,3-dione

o O
CF;

1.97 kg of potassium tert-butoxide, 2.26 kg of methyl cyclopentanecarboxylate,

1.66 kg of p-trifluoromethylacetophenone and 36 g of 18-crown-6 ether were

5 refluxed in 18 litres of tetrahydrofuran for 4 hours. Quenching of the reaction was

. carried out using 16 litres of 10% strength hydrochloric acid at room temperature.
The aqueous phase was extracted with ethyl acetate and the combined organic

phases were washed with saturated sodium chloride solution. After distilling off

the solvent, the residue was distilled in an oil-pump vacuum at 1.5 mbar. 1.664 kg

10 of 1-cyclopentyl-3-(4-trifluoromethylphenyl)propane-1,3-dione resulted as an oil,

which crystallized completely on allowing to stand.

Boiling point: 138-145°C/1.5 mbar.



9.3 g (52.0 mml) of N-bronmpsuccininmde and 500 ng of

azobi si sobut ronltrl le 5 ar e added under argon to a solution of 18.7 g
(32.5 nmmol ) oL Re Ler QUGS xanple X in 500 mM of carbon

tetrachl oride. The mxture is heated to reflux, vigorous reaction
commencing after 10 mn. After 2.5 hours,_the mxture is cooled to room
tenperature, solidis filtered off with g%ctlon and the filtrate is
concentrated. The crude product is eluted on silica gel 60 using Cy/EA
15:1, the 1@hiRed kns_are concentrated and the residue is dried in a high
vacuum Yield: 979 g (47%of theory) Rf = 0.58 (Cy/EA 9:1) Le A 31 '
842- Forei gn Countrles -62- Exanple XH

8- But y| - 5- ( t 8rAminet gl opsnaL 5 {4-dfReYoméhfifhddymosrepdieny! ) - 3- [ f1 uor o- (4-
trifluoronethyl phenyl?darrg%l](Z |sopropy%(ﬂ gﬁgﬁBF?%trahydroqw noline F F
Oil \' I I ~F3CN 179 ng of copper(l& cygnide (2 mmol ) are suspended in
3 m of absolute toluene 5 under argon ang the solvent is stripped off in
vacuo. The residue is then suspengéd ﬂ of absolute THE and cool ed
to -65C. 2.5 mM of 1.6 nolar N- buj sol ution (4 nmol) are added
dropwi se at this tenperature arfefs m xture is stirred for 1 hour with
increase in the tenperature to -30C in between. A solution of 654 ngy (1

mmol ) of the ound from Ex [ i
) lgé)Zrng ofd 1-cyclopenty alr-T})-(4 trfﬂuoromethylphenyl)propane-1 3-dione and 730 g

of ammonium acetate were refluxed overnight in 4.9 litres of ethanol. The ethanol

5 was stripped off in vacuo and the residue was taken up in 4 litres of methylene
‘ chloride. The solution was washed once with water and twice with saturated
sodium hydrogen-carbonate solution and dried using sodium sulphate. After
distilling off the methylene chloride, the residue was recrystallized from 6 litres of
hot cyclohexane. After drying, 1018 g of colourless crystals resulted having a
10 purity of 98.6% according to HPLC.

Melting point: 106°C.
TLC: R;= 0.2 (toluene/ethyl acetate 4:1)



10 absolute TIIF is added dropwi se to this solution at -65C and the m xture
is stirred fo JOUE For.working up, it is treated with a m xture of
4.5 m of sa 8 Y ride solution and 0.5 m of conc. anmoni a
solution, diluted with 30 ml of water and extracted three times with 15 m
of diethyl ether each time. The combinegsorgani c phases are dried over
sodi um sul phate, filtered and 15 concentrated. The crude product is eluted
on silica gel (0.04 - 0.0063 mm using Cy:EA 98:2. Yield: 200 ng (32% of
theory) Rl Ex@mple KO EA 98:2) Le A 31 842-Foreign Countries -63- Exanple
XM 4- (4- Fl uor ophenyl )-3-[fluoro-(4-trifluoronethyl phenyl)-nethyl] '
-2-isopropyl -5,6- dihydroquinolin-5-of F / FOH F3CN10.9 m of 1.1

mol ar tet rabm@jfdnnmt'yum(m?ooﬂd;bﬁeﬁngmV-Qllri\r)naﬂ?rlgﬂd(:blﬁd'iﬂﬁ@@(ﬂié&ﬁyl@ﬁnz&ilgoom

t enperature < on, of 1. ) mrol ) of 8-brono-5-(tert-butyl-

si |yl oxy) - 4- %‘%?? E%a%h‘g’n{/?)q-“g‘- ‘P%u‘é’%eo- (4-trifluoronethyl phenyl ) net hyl ]

-2-1 sopro- pyl-5,6,7,8-tetrahydroqui nolipe in 13 mM of THF. After | h, a
m xture of 100 m of water and 50 nl of {oluene is stirred in. The phases
are separated and the aqueous phase is xtract ed with toluene. The
conbi ned organi c phases are washed with {0 w%t er until neutral, dried over
sodi um sul phate and concentrated. The §

984 g of 3-amino-3-cyclopentyl-1-(4-trifluoromethylphenyl)propenone, 714 g of
5 dimedone, 647.8 g of p-fluorobenzaldehyde and 139.3 ml of trifluoroacetic acid
were refluxed in 15 litres of diisopropyl ether for 5 hours. After cooling, the
precipitated crystals were filtered off with suction, washed with diisopropyl. ether
and dried. 843 g resulted, having a purity according to HPLC of 98.9%.
Melting point: 117°C
10 TLC: Rf= 0.2 (toluene/ethyl acetate 4:1)



product is eluted on silica gel (0.04-0.063 nm using Cy/EA 8:2, the

fraction is coNg q&r ed a the product is crystallized. Yield: 640 ng
(70% of theo%—m&@#@@: preign 58:2) Le A 31 842-Foreign Countries -64-
Exanpl e XIV 1-Cycl opentyl -3 -(4-trifluoromethyl phenyl)-propane- 1,3 -dione
O O CF3 ~ 1.97 kg of potassiumtert-butoxyde, 2.26 kg of nethyl

cycl opent anecar boxyl ate, 1.66 kg of p-trifluoronethylacetophenone and 36 ¢
of 18-crown-6 ether were 5 refluxed in 18 litres of tetrahydrofuran for 4
hours. Quencipregaratioh Exanfisied i on was carried out using 16 litres of 10%
strength hydrochloric acid at roomtenperature. The aqueous phase was
extracted with ethyl acetate and the conbi ned organic phases were washed
Wi t h sat ur at &xasqgpdé @m chl ori de solution. After distilling off the solvent,
the residue was distilled in an oil-punp vacuumat 1.5 nbar. 1.664 kg 10 of
1-cyc|openty|-3;é4-trifluoronethyl henyl ) propane-1, 3-di one resulted as an
oil, which ér@ laprqpi@wlddnﬁlmr@k&-ts' wdtopvatinyg - plengt JamethyBbi2kisoprapyl nt :
138- 1450 1. 5 st0p8-tetrahty bRqfindfn S -(@Rr £/ @PBRIKAIE) S - 65 - Exanple XV 3

- Amino-3 -cyclopentyl = | -(4-trifluoronethyl phenyl)-propenone

5 10 ml of 3 molar hydrochloric acid are added to 680 mg (1.177 mmol) of the
compound from Example VIII, dissolved in 30 ml of methanol and 15 ml of THF,
and the mixture is stirred at room temperature for 1 hour. The reaction solution is
stirred into 100 ml of saturated sodium hydrogen carbonate solution, which is
covered with a layer of 100 ml of ethyl acetate. The organic phase is separated

10 off, and the aqueous phase is extracted a further two times with ethyl acetate. The
combined organic phases are washed once with saturated sodium chloride solution,
dried over sodium sulphate, filtered and concentrated. The residue is

" chromatographed on 50 g of silica gel 60 using toluene and toluene/EA (8:2)
successively.

15 Yield: 240 mg (44.2% of theory)

R; = 0.19 (toluene/EA 9:1)



o NHZ CF3 1622.6 g of

1- cyclopentyi 3 §4§ gI%Iu].lorzggtngélphenyl)propane-1,3-dione. and 730 g of
anmoni um ace rnight in. 4.9 litres of ethanol. The

et hanol 5 was stripped off in vacuo and the residue was taken up in 4
litres of methylene chloride. The solugg on was washed once with water and
twce with saturated sodi um hydrogen-carbonate solution and dried using
sodi um sul phate. After distilling off the nethylene chloride, the residue
was recryst alfxangde 2rom 6 litres of hot cycl ohexane. After drying, 1018 g
of colourless crystals resulted having a 10 purity of 98.6% according to

HPLC. Melting point: 106C. TLC Rf = 2 (toluene/ethyl acetate 4:1) Le A
31 842-Forei 6F(4€launmphesyl)%[ﬂlﬁ)«&ﬂ@l—ﬁlﬂﬁdromethyl -phenyl)-methyl]-2- -isopropyl-

2- Cycl opent yl-g47 § - 1c) nethyl

-3-(4- tr|fluo?6ﬁe§ﬁﬁ{ ?XS(ﬂéd%’g tetrahydro- | H qui nolin-5-one F O O

CF. H 984 g of
3-anino-3-cyc|opentyl-l-(4-tr|fluoronethylphrnyl)propenone, 714 g of 5
di mredone, 647.8 g of p-fluorobenzal dehyde apfh139.3 m of trifluoroacetic
acid were refluxed in 15 litres of diisop ether for 5 hours. After
cooling, the

o

Analogously to Example 1, 223 mg (0.387 mmol) of the compound from
5 Example [X in 9 ml of methanol and 9 ml of THF are stirred overnight at room
temperature with 3 ml of 3 molar hydrochloric acid. The chromatography of the
crude product is carried out on 40 ml of silica gel 60, which has previously been
equilibrated with cyclohexane and then eluted using cyclohexane with addition of
THEF at a gradient of 10 to 20%.
10 Yield: 167 mg (93.3% of theory)
R; = 0.43 (Cy/THF 8:2)



preci-pitated crystals were filtered off with suction, washed with

di i sopropyl, rethar r ri 43 g resulted, having a purity according to
HPLC of 98.9 ? %184§q9ng.h%ﬂm 10 TLC. Rf = 0.2 (toluene/ethyl acetate
4:1) Le A 31 842-Foreign Countries -67- Preparation Exanples Exanple 1

4- (4-Fl uorophenyl )-3-[fluoro-(4-trifluorggethyl-phenyl)-nethyl]-2-isopropyl
- 5,/6,7,8-tetrahydroquinolin-5-ol (dia A/Mdia B mxture) F F OH F3C5 10
m of 3 nolar hydrochloric acid are added to 680 ng (1.177 nmol) of the
conpound fromMxkxagieBe VII1, dissolved in 30 m of nethanol and 15 nl of

THY, and the m xture is stirred at roomtenperature for 1 hour. The
reaction solution is stirred into 100 ml of saturated sodi um hydrogen

car bonat e soHuirdnorophienil)is(fleavefdettifi¢doneethyyplienyl )-h@ehyi -20ifso ptdpyll -
acetate. The 1Y 18-S t 10 of f, and the aqueous phase is
extracted a fsﬁ.t’ﬁ(gét&th Bl%?llﬁlrrrﬂggn?\n @ﬁ(rd%tﬁﬁ acetate. The comnbined organic
phases are washed once with saturated sodiu
sodi um sul phate, filtered and concentrat ed.
on 50 g of silica gel 60 using toluene and t
15 Yield: 240 ng (44.2%of theory) Rf =

chloride solution, dried over
he residue is chromatographed
@l uene/ EA (8:2) successively.
$ ol uene/ EA 9:1)

Analogously to Example 1, 236 mg (0410 mmol) of the compound from
5 Example X in 9 ml of methanol and 9 ml of THF are stirred overnight at room
temperature with 3 ml of 3 molar hydrochloric acid. The chromatography of the
- crude product is carried out on 40 ml of silica gel 60, which has previously been
equilibrated with cyclohexane, using cyclohexane with addition of THF at a
gradient of 10 to 20%.
10 Yield: 182 mg (98.9% of theory)
R;=0.41 (Cy/THF 8:1)



Le A 31 842-Foreign Countries - 68 - Exanple 2

4- (4- Fl uor ophenyl 89’ [ Iuorcb 4-trifluoronethyl -phenyl)-nethyl]-2-isopropyl
- 56,7, 8-te%§éﬁ3&ﬂ¢9%glln—(’g’—glf(dl aA F F OH F3C Anal ogously to
Exanple 1, 223 ng (0.387 mml) of the conpound from 5 Exanple IXin 9 m
of met hanol and 19 m of THE are stirred. ﬁ(yerni ght at room tenperature with
3 m of 3 nolar hydrochloric acid. The chronmatography of the crude product
is carried out on 40 m of silica gel 60, which has previously been

equi li brated Emhfp]@yqi,mgxﬁﬂg]e@d then el uted using cycl ohexane with

addi tion of THE at a gradient of 10 to 20% 10 Yield: 167 nmg (93.3% of .
theory) Rf = 0.43 (Cy/THF 8:2) Le A 31 842-Foreign Countries - 69- Exanple
3 4-(4-F uorépﬂzieﬁlyab)op&e[lﬂ)w [fluoro-(4-trifluoromethyl-phenyl)-methyl}-2-isopropyl-

grg (748t{:az Irg%;/gggéqtg%ﬁ a{bﬁﬁﬂ%l b SrT(?a(ngAr%) %I—BH%RMF 3 Anal ogously to Exanple

1, 236 ng (0.410 mol) of the conmpound fromb5 Exanple X in 9 m of nethanol
and 9 mM of THE are stirred overni ght at roomF

82 mg of the compound dia B from Example 3 are dissolved in a mixture of 8 ml
5 of n-heptane and 2-propanol (9:1) and separated on a preparative HPLC column
(250 x 20 mm, packed with Chiralcel OD; 20 um). The eluent used is a mixture
of n-heptane (LiChrosolv) and 2-propanol p.a. (98:2). A total of 20 injections of
0.4 ml in each case are carried out at a temperature of 40°C, a run time of 30 min
and a flow rate of 7.0 ml/min (detection at 230 nm). 9 Fractions are obtained,
10 which are differentiated according to analytical HPLC checking into a front
’ (enantiomer I; retention: 6.13 min) and a back peak (enantiomer II; retention: 8.10
‘ min) and isolated. The back fraction (retention: 8.10 min) is rechromatographed on
the Chiracel OD column by means of n-heptane/2-propanol.
Yield of enantiomer I: 37 mg (45.1% of theory)
15 Yield of enantiomer II: 32 mg (39.6% of theory)
Analytical HPLC:
Column: 250 x 4.6 mm (Chiralcel OD-H; 5 pm)
Flow rate: 1.0 ml/min
Eluent: 98% n-heptane (LiChrosolv), 2% 2-propanol p.a.
20 Temperature: 40°C
Loading volume: 10 pl
Detection: 220 nm



tenperature with 3 m of 3 nolar hydrochloric acid. The chromat ography of
the crude pto ug i F(:ar.ri out on 40 m of silica gel 60, which has
previ ously bL&M&é@H%%@g—&%‘ Ui cycl ohexane, using cycl ohexane with

addi tion of THE at a gradient of 10 to 20% 10 Yield: 182 ng (98. 9% of
theory) Rf 0.41 (Cy/THF 8:1) Le A 31y842-Foreign Countries -70- Exanple
4 and Exarrple 5 4-(4-Fl uor ophenyl) - 3- [quoro (4-trifluorom

et hyl - phenyl ) - net hyl ] - 2-i sopropyl - 5, 6, 7, 8-t et rahydroqui nol i n-5- ol
(enantiomer Exampld §) F 4N F3C 82 ny of t he conpound dia B from Exanpl e
3 are dissolved in a mxture of 8 mMl 5 of n-heptane and 2-propanol (9:1)
and separated on a preparative HPLC colum (250 x 20 mm packed with

Chi ral cel OD3-Rétyity4-(Fftucabppkeyljsefflusre(4vtiflubomethyhpheptipmnethyl]-2-

(Li Chrosol v) A total of 20 injections of 0.4
m in each Cg@@%g?f?%&%fkgghgdr qula% gerrper ature of 40C, a run time of 30
mn and a flowrate of 7.0 mM/mn (detectipn at 230 nn). 9 Fractions are
obt ai ned, 10 which are differentiated according to analytical HPLC checking
into a front (enantionmer |; retention: 6, n) and a back peak
(enantioner I1; retention: 8.10 mn) an gl at ed. The back fraction
(retention: 8. 10 mn) is rechromatographe the Chiracel OD columm by
means of n-heptane/ 2-propanol. Yi 37 ng (45. 1% of

t heory)

. F.,C

180 mg (0.28 mmol) of the compound from Example XII are stirred at room
5 temperature for 16 hours in a solution of 16.8 ml of THF and 2.8 ml of 3 molar
hydrochloric acid. The mixture is then stirred into 70 ml of saturated sodium
hydrogen-carbonate solution and diluted with 20 ml of toluene. The .organic phase
is separated off, washed with water, dried over sodium sulphate, filtered and
concentrated. The crude produét is eluted on 25 g of silica gel 60 using
10 cyclohexane/ethyl acetate 9:1.
Yield: 44 mg (30% of theory)
o R, = 0.20 (Cy/EA 9:1)



15 Yield of enantiomer 11: 32 ng (39.6% of theory) Analytical HPLC

Col umm: 250 4, Chi.ralcel, OD-H 5 n) Flowrate: 1.0 mM/mn El uent:
98% n- hept an £t SO e ropanol p.a. 20 Tenperature: 40C Loadi ng
volune: 10 | Detection: 220 nmLe A 31 842-Foreign Countries -71 - Exanple
6
8-Butyl -4-(4-fluorophenyl)-3-[fl uoro-(4-F{2ri fl uoronet hyl - phenyl ) -net hyl ] - 2-

i sopropyl -5,6,7,8-tetrahydroquinolin-5-ofl F FOHd \ ~I F3BC N CH3 180 ngy
(0.28 mmol) Bkainpe gompound from Exanple XI| are stirred at room 5
tenperature for 16 hours in a solution of 16.8 ml of THE and 2.8 ml of 3
nol ar hydrochloric acid. The m xture is then stirred into 70 m of

sat urat ed sodi(driilubsoghendi-3cHibwnatetrdblarbimerhydrhediy])ehethyd-2 Hs@froply1-of

t ol uene. Thec@r ' .S cseparated off, washed with water, dried over
sodi um sul phg{aég§?élul%thg@@§agﬁ%§ 5cogllglcentrat ed. The crude product is eluted on
25 g of silica gel 60 using

11.16 g (109.2 mmol) of neutral alumina and 23.54 g of pyridinium
5 chlorochromate are stirred in portions with vigorous stirring into a solution of 16 g
(36.4 mmol) of the compound from Example 2 in 655 ml of dichloromethane.
After 1 hour, 140 g of silica gel 60 are added and the solid is filtered off with
suction. The eluate is concentrated and dried.
Yield: 10.5 g (70% of theory)
10 R, = 0.55 (Cy/EA 6:4)



10 cycl.ohexane/ ethyl acetate 9:1. Yield: 44 nmg (30% of theory) R f = 0.20
(Q//EA91) £ Al % 2-For8| Countrles -72 Exanple 7

4- (4-Fl uoro |quoronethyI phenyl) - et hyl ] - 2- |sopropyl
- 5,6,7, 8- tetrahydroqw nolin-5-one F F C F3C 11.16 g (109.2 mmol) of
neutral alum na and 23.54 g of pyridiniym_5 chlorochromate are stirred in
portions with vigorous stirring into a solution of 16 g (36.4 mvol) of the
conpound from Exanple 2 in 655 m of dichloronethane. After 1 hour, 140 g
of silica gekxfifiprre added and the solid is filtered off with suction. The
eluate is concentrated and dried. Yield: 10.5 g (70% of theory) 10 Rf =
0.55 (Cy/EA 6:4) Le A 31 842-Foreign Countries - 73 - Exanple 8 4-(4-Flu
or opheny1) - 3#-{4{Flamroplienyl x-3 1 fluoros(fetrifluorgheshyll phenpl) mdthyl P-2tiseppomypyd-(46- (4-
tri t1uor onet o RIAGANN sHER N etR16,67, 8-1b Bl ARYERflishgld n- 5-one  F F O

0.88 ml (1.4 mmol) of 1.6 molar n-butyllithium solution in n-hexane and 0.20 ml
5 of diisopropylamine are stirred at -70°C under argon into 4 ml of absolute THF
and the mixture is stirred at -50°C for 1 hour. A solution of the compound from
Example 7 (460 mg, 1 mmol) is added dropwise to this solution at -50°C and it is
stirred for 1 hour further. Subsequently, a solution of 335 mg (1.4 mmol) of
trifluoromethylbenzyl bromide in 1 ml of absolute THF is added dropwise and
10 after 1 hour at -50°C the mixture is hydrolysed with water. For working up, a
mixture of 5% strength sodium chloride solution and toluene is stirred in, the
phases are separated, the aqueous phase is reextracted and the combined organic
phases are dried over sodium sulphate, filtered and concentrated. The crude
. product 1s eluted on 90 g of silica gel 60 using cyclohexane/ethyl acetate 9:1.

IS Yield: 443 mg (72% of theory)
R;= 0.23 (Cy/EA 9:1)



FSCNCF3 0.88 m (1.4 mmol) of 1.6 nolar n-butyllithiumsolution in

n- hexane and L0. 55?12342 EBF ro.f chlé i Sﬁgersopyl am ne are stirred at -70C under argon
into 4 m of - m xture is stirred at -50C for 1 hour. A °
solution of the conmpound from Exanple 7 (460 ng, 1 mmol) is added dropw se
to this solution at -50C and it is stirpgd for 1 hour further. '
Subsequently, a solution of 335 ng (1.4 nmol) of trifluoronethyl benzyl
bromde in 1 m of absolute THE is added dropwi se and 10 after 1 hour at
-50C the m xtExagngle ohydrol ysed with water. For working up, a mxture of 5%
strength sodium chloride solution and toluene is stirred in, the phases

are separated, the agueous phase is reextracted and the conbined organic
phases are dr-@dFlnvespheodl)td+ BudrpHdtte flubidniethyd-gphamd)-metiytja2-iswpexpyl-6H@- cr ude

product is el.y ) Sl e : j Lohexane/ et hyl acetate
9: 1. 15 Vi eltﬂﬁg‘g‘ﬂg’gth 96’93&%?‘4“?@%@%& t%?a}j@’_oggn{i@} 9:1) Le A 31
842-Foreign Countries -74- Exanple 9 F :

- 4-(4-Fluorophenyl)-3-[fluoro-(4-trifluofonethyl-phenyl)-nmethyl]-2-isopropyl

-6-(4- trifluoronethyl-phenyl)-nmnethyl il Q, 7, 8-tetrahydroqui nolin-5-0l F F

OH FBC NCF3 0.48 ml of a 1 nolar difi"sobytyl al um ni um hydri de sol ution
(DIBAL-H) in toluene 5 is added dro%se at -70C to a solution of 100 ny

(0.32 nmol) of the conpound from Exanp 8 ipHl.6 m of toluene. After 2

hours, the mxture is treated with

o FiC

0.48 ml of a 1 molar diisobutylaluminium hydride solution (DIBAL-H) in toluene
5 1s added dropwise at -70°C to a solution of 100 mg (0.32 mmol) of the compound

from Example 8 in 1.6 ml of toluene. After 2 hours, the mixture is treated with

5 ml of 20% strength sodium potassium tartrate solution and stirred at room

temperature for 0.5 hours. The organic phase is separated off, dried over sodium

sulphate, filtered and concentrated. The crude product is eluted on silica gel 60 -
10 using cyclohexane/ethyl acetate 85:15.

Yield: 58 mg (59% of theory)

R;= 0.23 (Cy/EA 85:15)



5 m of 20%strength sodi um potassiumtartrate solution and stirred at room

t enperat ure #gq 91§423%R§E E%gm%gganic phase is separated off, dried over
sodi um sul p T ] centrated. The crude product is eluted on
silica gel 60 10 using cycl ohexane/ethyl acetate 85:15. Yield: 58 ng (59%
of theory) Rf = 0.23 (Cy/EA 85:15) Le _A531 842-Foreign Countries -75- EX.
No. Structure Isonmer R1L value 10 F diastereoner 0.28/ 1 Cy: EA (6:4) F

OH F3C\ H3CIl i N CH3 11 F 0,33/ Cy: EA (6:4) O Nhz 4H3C

Ex. No. Structure Isomer Rf value

10 F diastereomer | o928/
! Cy - EA
(6:4)

11 0337/

Cy: EA
(6:4)




F3C CH3 Le A 31 842-Foreign Countries -76- Ex. No. Structure Isoner
6, 4 OO0 FBC HC N CH3 13 F di ast ereoner

Rf val ue 12 .§/4 L EA
© 1 1€¥3C \ CH3 14 F diastereomer 0.29 /

0.27 / 2 Cy - :

(6:4) FF3COH H3IC N CH3

tr

-76 -

Ex. No.

Structure

Isomer

Rfvalué

12

0.48 /

Cy : EA
(6:4)

13

diastereomer)
2

027/
Cy: EA
(6:49)

. 14

diastereomer
1

0.29/
Cy: EA
(6:4)

Cy: EA



Le A 31 842-Foreign Countries -77- Ex. No. Structure |Isoner Rf value 15 F

di ast ereoner Q. 1/ ~ % .4) OH F3C H3/ CH3 16 F 0.18/ CY : EA
(8:2) CH3 4 . - 152 | Cy: EA (8:2) CH3 4C' F3C CH3 Le A
31 842-Foreign Countries -78- Ex. No. Structure Isonmer Rf value
' -77 -
Ex. No. Structure Isomer Ry value .
15 diastereomer| 0.23 /
2 Cy - EA
6:4)
16 0.18/
Cy :EA
(8:2)
17 012/
Cy ' EA
(8:2)
i




18 F 0.23 /

(8 :2)

OH

/

M 4

FCC \

Oy: EA F I

oH ~' (8:2)

%kké!%ﬁgtogjégﬁogﬁpgs

di ast er eomer

F3SCHCNCGCF, CH
0.27 Tol

19 F 0,12/ C~: EA
. EA F / (98:2)

Le A 31 842-Foreign Countries -79-

- 78 -

Structure

Isomer

Rfvmue

0.23/
Cy :EA
(8:2)

19

0.12/
Cy :EA
(8:2)

20

1

diastereomer| 027 /

Tol : EA
(98:2)




Ex. No. Structure |Isomer RrwWert 21 F diastereoner 0.23 Z+1 Tol : EA 63: 37

(98:2) F N FeG G L.NCH /-\ 22 F013/ C:EA FOH (82 47 FC
1%4C N O CH, %%—@%L—@—gé{—éﬁ ORI LeuntAEs A (9:1) FOH i \ | F3BC Fi3C N CH3
H3C Le A 31 842-Foreign Countries

-79 -

Ex. No. Structure Isomer R-Wert

21 diastereomer| 0.23 /
2+1 Tol : EA

63:37 (98:2)

. 22

0.13/
Cy :EA
(8:2)

23 0.11 +0.18
Cy: EA

9:1)




-80- Ex. No. Stl’klft re. | sonmer Rf. val ue
N F 25F0.L#2{ﬁ/—|§@’2&§£%§£gr_§

F3C Le A 31 842- Forei gn Countries -81 -
- -80 -

tneg3Cc ANN 26 F 0. 22/

24 F 0.19/ PE: EA (7:3) OHF3CO
PE : EA (8:2) AN |
Ex. No Structure |soner Rfval ue

Ex. No. Structure Isomer R; value 1
24 0.19/ l
PE : EA
@:3)
Fac\@\
25 F 022/
PE : EA
(8:2)
OH
F3C\©/\o ~
« |
N
26 F 022/
PE : EA
(8:2)
OH
oY
- |
F,C N




27 F Isomer 0. Y ;. THE _(
F (8:2) OH %P‘\—L&MN&Q&JM 84¢+Foreugn

9:1) 4"NN F 3 C 28 F Isoner
10.31 F (8:2)
Rf val ue
_g} F lsonmer | 0,13 Cy THE

nNLeS9 F | soner
842-Foreign Countries -82- Ex. No. Structure Isoner
0.39 Gy THE (8:2) C;0Ce :le NQ 4NN

1 0.44 Cy: THF
OH N Le A 31
30 F | soner

Ex. No

Structure

Isomer

Rfvalue

27

Isorner ]

0.07
Cy : THF
“:D

Isomer II

0.44
Cy : THF
(8:2)

29

Isomer 1

031
Cy : THF
(8:2)




(8:2) 4-NN ngEgi Elsomer 11021 Oy THE (8:2) F OH F3CNF Le A 31
842- For ei gn S On nings,  Structure |soner Rf value 33 F |soner
10.16 C&QTHF OO i F3SCN 34 Flsonmer 11 0.21 Cy : THE (9:1) O F3C 35
Flsonmer 1 0.2 C : THE OH (8:2) 8.

Ex. No. Structure Isomer R f value

30 Isomer 11 039

Cy : THF
(8:2)

o 31

Isomer I 0.13
Cy : THF
8:2) -

32 Isomer II 0.21

Cy : THF
(8:2)




n Countries -84- Ex. No. Structure |Isomer Rf

OH F3C N Le A 31 842-Forei
val ue 36 Fh&#ﬁé&ﬁéifgsaacignml_

€5 (8:2) OHOH F3C N 37 F Isoner

chiral cel Ex. No. 28 250x2:8.29

| somer Il fromchiral cel
F3C N Le A 31 842-Foreign Countries -85-

(n-heptane/ OH 1% Et OH)
Ex. No. 28 250x2:10.98 F (n-heptane/

| | F3C N 38 F
OH 1% Et OH)

No. Structure |Isomer Rf val ue

Ex. No.

Structure

Isomer

Rf value

33

Isomer [

0.16
Cy : THF
©:1)

34

Isomer 11

0.21
Cy : THF
o1

35

Isomer [

0.2
Cy : THF
8:2)




39 F 0,18 PE: EA %8:2
(8:2) OH FhedA3l

OH i |

ON;II

Le A 31 842-Foreign Countries -86-

F H3C N CH3

-84 -

40 F 0,2 PE : EA
#2 fjoretgr Countries. 19 PE: EA (8:2) OH O F3C HBC N CH3

Ex. No.

Structure Isomer Rf value
36 Isomer I1 033
Cy : THF
(8:2)
37 Isomer I from | chiralcel
Ex. No. 28 250x2:8.29 u
(n-heptane/
1% EtOH)
38 Isomer Il from] chiralcel
Ex. No. 28 250x2:10.98
(n-heptane/

1% EtOH)




. (8:2)

Ex. no. Structure |Isonmer Rf value 42 F Isoner Il 0.45 Cy: THF (8:2) A OH-
N~ZI F3C Hie A3dR42-Farign Ceuntries | a chiralcel from Ex. No. 27 250x2:7 88
(n-he ptanel 1 %EtOH) 4N F 3C 44 F Isoner Ib chiralcel fromEx. No. 27
250x2:12.0 (n-heptene/ 1% EtOH F3CIN 4N Le A 31 842-Foreign Countries

-87- Ex. No. Structure Isomer Rf value- %5 F Isoner 1/11- 0.45/0. 38

Ex. No. Structure Isomer Rf value
39 F 0.18

PE : EA

(8:2)

OH
F H,.C N/
CH

40 F 02

PE : EA
(8:2)
OH

4 F 0.19
) PE : EA

OH

©A° B
F.C H,C N"




m xture Cy / THE %8:22 d OHF3C HBC N CH3 46 F lsoner | 0,22 Cy : THE
(8:2) F OH LeiABl 1 unffiek | soner |11 0.18 Cy: THF

| (8:2) FOH |
H3C N CH3 Le A 31 842-Foreign Countries -88- Ex. No. Structure |Isonmer Rf
value 48 F 0,20 Tol : EA '
- 86 -
Ex. no. Structure Isomer Rf value
42 Isomer 1 045
Cy : THF
(8:2)
43 Isomer Ia chiralcel
from Ex. No. 27 250x2:7.88
(n-heptane/
1% EtOH)
44 Isomer Ib chiralcel
from Ex. No. 27| 250x2:12.0
(n-heptane/
1% EtOH)




F3C (9:1) 4C; 49 F 0.43 Cy : EA F3C (8:2) 4,.,, CH3 50 F 0,34
Tol : EE (9kaW 3i4842-For@zgm:Qggm_11 CH3 Le A 31 842-Foreign Countries -89-
Ex. No. Structure Isomer Rf value 51 F Isomer | fromchiral pak AD Ex. No.
33 250x4.6:7.29 (n-heptane/ O OH 2-Pr og),?nol =

Ex. No. Structure Isomer Rf value
45 Isomer I/11- 045/038
mixture Cy / THF
| 8:2) L‘
‘ 46 Isomer [ 0.22
Cy : THF
(8:2)
47 Isomer 1I 0.18
Cy . THF
. (8:2)




95:5) FSC N 52 F |soner

(n-hept ane/ e @B P -8p2 dismeigh £oudfies)
FIF 4CN F,C GH, Le A 31 842-Foreign Countries -

| soner Rf val ue

Il fromchiral pak AD Ex. No. 33 250x4.6:9.77
FSC~53 F0.18 FFFPE: EA ~?~F

90 Ex. No. Structure

54 F di astereoner 1 0.2?80 Cy: EA F O (18:1) | F3ECH4 C

NFF CH
Ex. No. Structure Isomer Rf value
48 0.20
Tol : EA
1)
$
49 0.43
Cy:EA
8:2)
50 0,34
Tol : EE
(9:1)




55 F diastereomer 2 0.13 0 &y : EA F I o (18:1) F F3CI HCI NF CH3
56 F | somer lng #At3k 840 Feeigm Countnies s) To] : EA F |1 (9:1) OHCH3 O CH3
F3C H 3C N CH3 57 F Isonmer mxture 0.38 (8 isonmers) Tol : EA AN (9:1)
F.,C CH3 Le A 31 842-Foreign Countries - 91 - Ex. No. Structure Isonmer Rf
value 58 F diastereoner 1 0.41 | PE: EA9- |

Ex. No. Structure Isomer Rf value

51 Isomer I from chiralpak AD

Ex. No. 33 250x4.6:7.29
(n-heptane/
2-Propanol=

95:5)

52 Isomer i from | chiralpak AD

Ex. No. 33 250%4.6:9.77
(n-heptane/
2-Propanol=

95:5)

0.18
PE : EA

53
|
! 6:1)




FOH(4:1) 1 I ~FCCNGCF, 59 F diastereoner 2 0.50 PE EA (4:19
F3C H C C3 6he A Bl B4B-Forgign KAun(i@s?) OH F3C 0 H3C N CH3 Le A 31
842-Foreign Countries -92- Ex. No. Structure Isomer R f value
PE. EA (8:2) F3C OH O
-90 -
Ex. No. Structure Isomer R value
54 diastereomer1 | 0.26
Cy: EA
18:1)

OH

CH,

35 diastereomer 2 | 0.13
Cy :EA
(18:1)
56 Isomer mixture | 0.39
(4 isomers) Tol : EA
©:1)
57 Isomer mixture | 0.38
(8 isomers) Tol : EA
F

o:n

61 F 0.15




'HBC N CH3 62 F Isomer Il 0,42 Tol : EA F\ OH (9:1) HCNi CHF 4 63

F I somer | (.58 31to842-ForaignaCpundiits ~aF Le A 31 842-Foreign Countries - 93
Ex. No. Structure honer Rf value 64 F Isoner la 0.47 Tol EA F OH (9:1)
F,COHNC NCH F 65 F Isomer m xture 0.941f4 Tol : EA F off (9:1) F,C HNC N

i CH F 66 F Isoner Ila 0.37

} Ex. No. Structure Isomer R¢ value
58 diastereomer 1 041
PE : EA
(1) i

59 diastereomer 2 0.50
PE : EA
. (4:19)
60 F . 0.166
PE : EA
8:2)
L i
F,C o} | N
H,C NG
CH




To[ EA FCH (9:1) F,Ca HCNCGCH F 67 F Isoner mxture 0.51 Tol EA F COH
(9:1) F C HeCANST 84B-FAreddn B4idntkies ei gn Countries -94- Ex. No. Structure
| somer Rf value 68 F Isonmer 1 0.52 Toluene 4F \ OHHI F,CNCF, 69 F
| somer 11 0.38 Tol uene F\ CHF, C4 NQCF, 70 F Isoner Ib 0.42 Tol EA
. -92 -
Ex. No. Structure Isomer R¢ value
61 F 0.15
PE . EA
(8:2)
ROPS S
o | =N
H,C N/
CH,
62 Isomer 1 042
Tol : EA
©:1
63 Isomer I 0.58
Tol : EA
9:1)




F(9: 1) kN FCCHC F 71 F Mxture fromO0.47 and 0.53 8 isoners Toluene F
kN- F, C CF, LeAA B34BEFardimr €ogmri€ountries - 95 Ex. No. Structure |soner Rf

value 72 F Isoner Ilb 0.42 Tol : EA FOH (9:1) I ~FCa HCNd%F 73
F Isomer | 0.41 Tol : EA F (9:1) OH F3C NCH3 74 F Isoner |l 0.34 Tol
EA 4N (9:1) -903 -
Ex. No. Structure Isomer R¢ value
64 Isomer Ia 047
Tol . EA
(CHY

65 Isomer mixture | 044

Tol : EA
“:n

66 Isomer Ila . 0.37

Tol : EA
o:bH

67 Isomer mixture | 0.51

Tol : EA
9:1)




F3C CH3
val ue
| sonmer 1V 0,54 Tol
Ni CF, CH -d

. EA 4N |
78 F Isoner | 0.6 Tol 54

(9:1)

OH I~ |

Le A 31 842-Foreign Countries -96- Ex. No. Structure Isonmer Rf
75 F Ledn®l 8#2{Fofkigp Cohtries EA F |
: F3SC CH3 77 F 0.2 PE: EA off (6:1)

EA F 1 (9:1)

F3SIC NCH3 76 F

FCC HNC

Ex. No. Structure Isomer Rg value
68 Isomer | 0.52
Toluene
69 [somer I1 0.38
Toluene
70 Isomer Ib 042
Tol : EA
[CHV
71 Mixture from 0.47 and 0.53
8 isomers Toluene
ri




OH FCC JXNX53 CH3 Le A 31 842-Foreign Countries -97- Ex. No. Structure
| somer Rf vdlaiA 31784FFbegreCountyitsire 0.59 Cy: THF F OH (8:2)) F, C H3C N
CH, CH, CH880 F Isomer | 0.18 Cy:THF (9:1) eANN 81 F Isomer | 0.29 EA

PE (1:5) F H3C XXIOH 3C NCH3 I | ISLeA31 842- Foreign Countries - 98

Ex. No. Structure Isomer R¢ value
72 Isomer IIb 042

Tol : EA
o:1

i

73 Isomer I 041

Tol : EA
‘ o:n
74 Isomer II 0.34

Tol : EA
©:1)




Ex. No. Structure Isomer Rf value 82 F Isomer Il 0.29 EAX PE i (1:5) F
OH | oo~ H3AHACG N84T HSreigiB8obntrigoner | 0,38 EA: PE 4NH H3C H3C CH3 CH3
84 F Isonmer Il 0.38 EA: PEE F (1:5) OH H3CI / | /| H3BC H3C N CH3 CH3
Le A 31 842-Foreign Countries -99-

- 96 -
[ —— - —
Ex. No. Structure Isomer Rf value "
75 Isomer III 0.52 “
Tol : EA
o1
. 76 Isomer IV 0.54
Tol : EA
9:1)
77 0.2
PE : EA
(6:1)
78 F Isomer I 06 T
Tol : EA
F oH @D
9 ﬁ(
| CH
F.C Z N/ ?
CH,




Ex. No. Structure Isoner Rf value 85 F Isonmer 1 0.25 EA: PE 4NH3C H3 _
86 F Isoner Ld AQ3RB4ERorei®@ECoqiitriesy F CH3 87 F Isoner |1 0.29 Cy: EA eAN
Le A 31 842-Foreign Countries - 100 Ex. No. Structure |Isoner -Rf value 88 F
lsomer IV b Chiralpak AD 10 m12,34 F OH (97% n-Hep tan/Ethanol = 97:3)

F3BC NCH3 89 Flsomer 1 0.55 Tol : EA-FH 1t OH(9: | )

Ex. No. Structure Isomer R¢ value

79 Isomer mixture 0.59
Cy : THF
(8:2))

80 [somer I 0.18
Cy : THF
o:1

81 F Isomer 1 0.29
EA: PE
(1:5)

| | |




FSC HBC N CHCH3 CH3 ' 90 F Isoner Il 0.55 Tol : EA AH3CCH F3C 3 CH3 3 Le .

A 31 842- Forleg 4n3 reegn Cotifties Ex. No. Structure Isonmer Rf value 91 F
lsomer Il 0,33 Cy : THE 4N (9:1) FCCHS 1 92 F Isoner | 0.60 Cy:THF
(9:]) FOHFSCCHS H1093 Flsonmer IIl a Gonthiral AD 10m6.33 F \ |
n- Kept ane: 2- Pro -98 -
Ex. No. Structure Isomer R¢ value
82 Isomer 1I 0.29
EA : PE
(1:5)
83 Isomer I 038
EA: PE
(1:5)
84 038
EA: PE
(1:5)




OH panol (98:2) | FSC/ N CHS Le A 31 842-Foreign Countries - 102 Ex. No.
Structure | deAr3RB42-HbreegO@otnttieoner 11 b Gonthiral AD 10 m6.33 F \

n- Hept ane: 2- Pro- OH panol (98:2) F,C 4 N CH995 F Isomer | a Gonthiral AD
10 m 10.49 F n- Meptane: 2-Pro- OH panol (98:2) F3 CNCH3 96 F Isoner | b
Gonthiral AD 10 m6.02 4N n-Heptane:®-Pro panol (98:2) F,C CH3 Le A 31
842-Foreign Countries 103 Ex. No. Structure Isoner R value 97 F Isoner |V
a chiralpak AD 4N. 10 um 10.35 n-I|feptane: Et CH

Ex. No. Structure Isomer R¢ value “
85 Isomer [ 0.25
EA: PE
(1:5)
86 F Isomer 11 0.25
EA: PE
1:5)
87 F Isomer II 0.29
‘ Cy:EA
5:D




(97:3) F3C CH3 98 F lsomer 1 0.25 Cy: EA 4H3CNN / CH3 99 F Isoner Il
0.23 Cy : e 842-ForeignCowmtnies H3C N CH 100 F from Ex. No. 73 0. 43
Tot : EA (9:1) OH\N I V' I CF3 Nv "CH3 Le A 31 842-Foreign Countries -
104 Ex. No. Structure |Isoner Rf val ue 118% F Isoner | 0.58 Tol / EA F I H
(9:1) I | - 100 -

Ex. No. Structure Isomer Rf value

88

Isomer IV b Chfralpak AD
10 pm:12.34
(97% n-Hep- n

tan/Ethanol =
97:3)

Isomer 1 0.55
Tol : EA
o:1)

89
o

90 Isomer 1I 0.55

Tol : EA
©:n




F,C N 102 F from Ex.
a DaAc2!] 84MiFordigm Countriem

| soner ||

n- Hept ane: 2- Pr o-

chi ral pak

val ue

No.

panol

(97: 3)

76 0.36 Tol

EA )

F3C N CH3

fromEx. No. 74 AD 10m 11,54 A4F-,
F3C NCH Le A 31 842-Foreign Countries - 1§65 Ex. No. Structure |somer Rf
0.38/0.40 Cy :EA ACH

105 F | sonerl +l

AN (9:1 |

FCC CH3 103 F

Ex. No. 74 AD 10m8.86 F OH
104 F Isoner ||
n-1teptane: 2- Pro panol

Ex. No.

Structure

Isomer

Rf value

91

Isomer II

0.33
Cy : THF
o:1)

92

Isomer I

0.60
Cy : THF
o:n

93

Isomer 1II a

Gromchiral AD
10 pm:6.33

n-Keptane:2-Pro-
panol (98:2)

b Dai cel

(97:3)



H3C 3CH3 106 F Isoner 1 0,27 Cy : EA H3C 4H F CH3 107 F Isoner Il 0.22

Cy : EA (5:118 A 3B&A2%Horeign Cburtfi8s F | soner [la 0.16 Toluol OH i F3C N Le
A 31 842-Foreign Countries - 106 Ex. No. Structure Isonmer Rf value 109 F
| soner 111 0.44 Toluol F kN 110 FC F Isoner | fromEx. 0,54 CH 3 No. 74

Tol : EA - 102 -

“Ex. No. Structure Isomer R¢ value

Isomer III b Gromchiral AD

10 um:6.33
n-Heptane:2-Pro-
panol (98:2) I

95 Isomer Ia Gromchiral AD
10 um:10.49

n-Heptane:2-Pro-
panol (98:2)

96 Isomer I b Gromchiral AD

10 pm:6.02

n-Heptane:2-Pro-
panol (98:2)




HCOH(9:1) |

F3C N CH 111 F Isoner |1

fromO0.48 / Ex. No. 74 Tol

(9:1) OH F3le A 31842-Fprgign EonmtriesV from 0.47 CH, , / Ex. No. 76 Tol
HCIl (9:1) OH/ | ~ F3C N5-~CH a Le A 31 842-Foreign Countries -

No. Structure Isomer Rf value 113 F Isoner | 0.38 Tol EA F OH (9:1)
F,C H3C N CH, CH3 114 F Isoner Il from%, 33
Ex. No. Structure Isomer Ry value
97 Isomer IV a chiralpak AD
10 um:10.35
n-Heptane:EtOH H
(97:3)
98 Isomer [ 0.25
‘ Cy: EA
5:1
99 Isomer II 0.23
Cy EA
G:n
100 3 from Ex. No. 73 0.43 “
Tol : EA
CHY!

107

EA
EA
Ex.



Ex. No. 75 Tol

EA

OH (9:1) NZ |

EA F OH O LeoA3l 842-Foreimn Countries CH3
HH C ' N
No. Structure |soner

(9:1) F3C |

F3C H3C \ N CH3

F,C N CH3 115 F Isoner |1
116 F | somner

0.5 Tol

" \CH3 CH3 Le A 31 842-Foreign Countries -

0.48 Tol :
EA F OH
108 Ex.

Rf value 117 F Is?gfr IV 0.5 Tol EA F off (9:1)
Ex. No. Structure isomer Rf value
101 Isomer I 0.58
Tol /EA
o:n n
102 from Ex. No. 76 0.36
' Tol .EA
oD
103 Isomer I a Daicel chiralpak
from Ex. No. 74 AD 10um:8.86
n-Heptane:2-Pro-
panol (97:3)
104 Isomer II b

from Ex. No. 74

Daicel chiralpak
AD 10um:11,54

n-Heptane:2-Pro-

panol (97:3)




CH3 118 F Isomer Il fromO0.54 CH3 Ex. No. 74 Tol : EA H3C OH (9:1) | Nz
F3C N CH3 11le A Jls®dd-Foreign Goentdest52 / 0.428 CH3 from Ex. No. 75 Tol : EA
H3C OH (9:1) | F3BC NCH3 120 F Isomer Il b 0.13 Toluol F HC F3C ~N~
Le A 31 842-Foreign Countries - 109 Ex. No. Structure Isonmer Rf value 121
Flsomer 1V 0.13 Toluol F OHF,CN -105-

Ex. No. Structure Isomer R¢ value

105 Isomer I + II 0.38/ 0.40
Cy {EA
G

H
. 106 F Isomer 1 0.27

Cy :EA
¢:D

107 Isomer II 0.22
Cy : EA
«H))

108 Isomer Ila 0.16
Toluol




122 F Isoner 111 0.38 Tol uol kKN 123 F,C F diastereoner 2 0.42 Cy : EA
Z" 3 CH (8: De AR BFXFaE€ignfBountd@ F di astereomer 2 F F 3(; H3 C CH3 Le A
31 842-Foreign Countries - 110 Ex. No. Structure Isonmer Rf value 125 F
Isomer | 0.46 CH3 fromEx. No. 75 Tol : EA H Coff (9:1)  F3C N CH1126 F

| somer 11 0.33 CH3 fromEx. No. 75 Tot- 10EA |

Ex. No. Structure Isomer Rf value
109 Isomer Il 044
Toluol

110 Isomer 1| from Ex. | 0.54
No. 74 Tol :EA

©:1)

111 Isomer 1l from 048
Ex. No. 74 Tol : EA

G:1)

112 Isomer IV from 0.47
Ex. No. 76 Tol - EA

©:1)




HC OH (9:1)
128 F | some

127 F | soner

rL¢ANBﬂM£§E§@@%(2 1) 11

842-Foreign Countries -

1 0.08 Oy : EA

111 Ex. No. Structure |somer

0.53 & : EA F3C 4H3C CH3

130 F Isonmer 11
- 107 -

(5: 1)
S~-~ FI3C N
Rf val ue
0.50 &y EA H

Ex. No.

Structure Isomer Rf value

113 Isomer [ 0.38
Tol . EA

(CAD)

114 Isomer il from 033
Ex. No. 75 Tol : EA

@b

115 Isomer II 048
Tol : EA

o:n

116 Isomer II1 0.5

Tol EA
(CA))

0 CH Le A3l




F3C CH3 ONH3C 131 F

N CH3 CH3 L 1

value 132 F 0.14 Cy :

di aster
F

u

eomer 2 0.16 Cy EA F\ (9:1)
112 Ex. No. Structure |soner
EA AH F3C CH3 133 F fromlsomer Il 0,4 (Ex. No.

91) To) : EA \ | OH(9.50,5) \ I | CH F,CNCH 134 F |soner
Tol uene XNCH, FCC - 108 -
Ex. No. Structure Isomer Rf value
117 Isomer IV 05
Tol . EA
o1
118 Isomer i from 0.54
Ex. No. 74 Tol : EA
" ©:n
119 Isomer mixture 045270428
from Ex. No. 75 Tol : EA
©:1)
120 Isomer I1 b 0.13
Toluol

OH F3C \ H3C




135 F Ilsomer 1 0.32 Toluene FOH | | F,CH3C-<,~~-N CH Le A 31

842- For ei gn IAndt Béd-Foreign Cpuntriklp. St ructure homer Rf value 136 F |soner
[l 0.63 Toluene FOHiIi FCNCOCH HC137 F Isoner m xture 0,66/0.76
Toluene F OH Toluene F ~ OHF3C\ NCH HC 138 F Ilsonmer 11 0.29 F CH
F3C H, C N - 109 -

Ex. No. Structure Isomer Rf value "
121 [somer IV 0.13
. Toluol
122 Isomer III 0.38
Toluol
123 diastereomer 2 0.42 4“
Cy: EA
It (8:2)
124 F diastereomer 2




CH3 139 F corresponds to 0.48 ,C No. 133 Tol
Le &8 842-BoRign3@ourfines

F3C\ CH3 | Le

o A\

| somer Rf value 140 F 0.49

0.20 Cy: EA (6:4) AH3CN

EA HCOH (9,5 :

0. 5)

Jeei gn Countries'- 114 Ex. No. Structure

Cy :EA (5:1)

OH H3C N CH3 CH3 CH3
F3CCH30141f%OF 0.18 Cy : EA | (6:4)

141 F

Ex. No. Structure Isomer Rf value
125 Isomer | 046
from Ex. No. 76 Tol : EA
o:1n
126 Isomer 033
from Ex. No. 75 | T¢; - EA
o:n
127 Isomer | 0.08
Cy: EA
G
128 Isomer 11 0.24
Cy: EA
@n
reg




OOH i F3CH3CN CH3 NLe A 31 842-Foreign Countries - 115 Ex. No.
Structure | deamAr31RB42Hbresen GCadntled) 15 .Cy : EA F off (9:1) i CH3 FCC HNC
N CH 144 F 0.29 C : EA Hoc off (8,5 : 1) 4HCN FsC CF, CH, 145 F 0, 17
Cy : EA off (8,5 :1) .,

Ex. No. Structure Isomer Rf value

129 Isomer I 0.53

Cy - EA
2:n

. 130 F [somer II 0.50

Cy EA
@1

131 F diastereomer2 | 0.16

Cy . EA
©@:n




~ 1 F3CIH CNGCF, CHI146 F 0,20 F 1 C : EA H(9:1) CH | F3CHCN
CH Le A 31 Igia FoRél-forefgniConnteies - 116 Ex. No. Structure |somer Rf val ue
147 F 0,13 C: EAH (9:1) CH | FCHCN CH 148 F 0,32 CVY.:EA F
(6:4) OH F3C H3C N

- 112 -

Ex. No. Structure Isomer Rf value
132 0.14

Cy . EA

@20

. 133 F from Isomer Il 04
(Ex. No. 91) Tol: EA

9.5 - 0.5)
134 Isomer 1 0,78

Toluene
135 F Isomer | 032

Toluene




CH3 OH 149 F 0,22 F \

0.14 CY : E&ArﬁlfS{ZLﬁFmﬁiﬂm—QéunﬂiFﬁ CHCNCH3 .CH Le A 31 842-Foreign
Countries -

EA CF,

(9:

EA CH(9:1) CH CHF3CHCN CH

t)

150 F

117 Ex. No. Structure Isonmer Rf value 151 F 0.12 F CH Cy :
~l F,C H3BC N CH
- 113 -

Ex. No. Structure Isomer Rf value
136 Isomer 11 0.63

Toluene
137 Isomer mixture 066 /0.76

Toluene
138 Isomer 11 0.29

Toluene
139 corresponds to | 0.48

No. 133 Tol : EA

(9.5 :0.5)




152 F I soner |
0.36 F OilL
EA H (6:4)

+ |1

.~ FCC HNC -
Ex. No. Structure Isonmer Rf val ue 1551540,55 4CH Cy : EA (5:1)

0,05/ 0.10 Cy : EA (10:1)

-Ford¢i unigie

4H3CN CH3 153 F Racemate
H3C N CH3 154 F Racenmate 0,13 F I OH Cy:

Ex. No.

Structure

Isomer

Rf value

rl

140

0.49
Cy EA
(R

141

0.20
Cy . EA
(6:4)

142

0,18
Cy: EA
6:49)

N N CH Le A 31 842-Foreign Countries - 118

F3C CH




156 F | soner lg-ll

0.29 4a-N (
\'1 Oy : EA oOH(51)

S(10 1) FC
H3C N CH H3C CH CH

(10:1) FCC N CHI

CHI

Le A 31 842-Foreign
159 H, C F Racemate O, 23

Oountrles-119 Ex. No. Structurelsorrerlllgf val ue
HBC OHoOoN Cy : EA 11 (7:3) F,CNCN

CH 157 F | somner

H | 158 0 F 0, 32

Ex. No.

Structure

Isomer

Rf value

143

0.15
Cy  EA
©:1)

144

0.29

Cy - EA
@®85:1)

145

0,17

Cy :EA
(85:1)

146

0.20
1S :EA
“:1

N.

\



CH 160 F e 6 .oONOHCy: . EA 1 (7:3) FCCHCNF CH 161 F°

| somer | O, 8 n Cepntries (7:3) F,C 4 -N CF. 162 F |Isomer U
0.13 FOHCH2C12 : PE (7:3) FCC-Ncc, 163 F Isomer | 0,38 oN CH2C12
FCC ' CF, I I | Le A 31 842-Foreign Cbuquies - 120 Ex. No. Structure

| somer Rf value 164 F Isonmer |1 0,22 ON "FG CF, PE. EA

- — — —
Ex. No. Structure Isomer Rg value

147 0,13
Cy: EA

‘ o:n

148 F 0.32
Cy: EA

‘ ®6:4)

149 F 022
Cy: EA

CH))

150 3 0.14
Cy: EA

©:1)




I 1 (85:15 ~
I(9I,5((),5) ? ?f

Tol EA 4CH (9:1) F)CCH, 167 F Isoner
F, C CH
Rf value

n- Hept aW Pro- panol

(98: 2)
121 Ex. No. Structure |somer

antlo

fromEx. No. 91 Tol
6 F Enantioner 11
Daicel

EA F OH

fromEx. No. 91

chiralpak AD 10m 11.52 AOH
He A 31 842-Foreign Countries -

Ex. No.

Structure

Isomer

Rf value

151

0.12
Cy :EA
©:1H

152

Isomer [ + II

0.05/0.10
Cy: EA
(10:1)

153

Racemate

0.36

1Cy: EA

(6:4)

154

Racemate

0.13
Cy: EA
(6:4)




Dai cel chrial pak AD AN 10m 12,60 F n- Heptar 2-Pro- CH3
12-Foreign Sountngs

168 F | soner 0 C
& panol (98%%—%43& 10,1F\ C: EA OH F,C(10:1) / / C
N NCH 170 F Diastereoner 2 0.1 4CHF Cy : EA F,C (1 O0:1CCH, , 171 F
Di astereoner 2 0,2 Cy : EA FO—IFBC(%&) FNC CH 3LLI T I tl Le A
31 842-Foreign Countries - 122 )
Ex. No. Structure Isomer R value
155 0,55
1Cy: EA
G
156 Isomer I 0.21
Cy: EA
PN (10:1)
157 Isomer I 0.29
(+10% Isomer I) - | Cy : EA
@ao:1)
158 032
. Cy: EA
(5:1)
| I



Ex.

(9:
Oy
N
F

No.

Le
0.5

1)
EA

A
0

Str
CH

E
F,
31

val ue
| giééSé?%o&g E g_ngrlegm

C\ AN (5:1) CCHH3 175 F 0.08 Cy EA OH (5:1)

172 F Di ast er eoner
EA: PE o (1:1) \I

1 0.2 4-N Oy:

EA F, C

CFl, O174 F 0,35

F,FCN-~CH3 I | |

842-Foreign Countries 123 EX. 115'0 Structure Isomer Rt value 176

Ex. No.

Structure

Isomer

Rf value

159

Racemate

0.23
Cy: EA
(7:3)

160

Racemate

0.16
Cy : EA
(7:3)

161

Isomer I

0.22
CH,CI, : PE
(7:3)

162

Isomer 10

0.13
CH,Cl, : PE
(7:3)

163

Isomer I

0,38
CH,Cl,




N HCH 179 F

0.52

Tol : EA(QE FCCHI AN-N 177 F diastereoner 0,4 e Tot EA A-N
m xtur (9: 1)—@4&4&@%&9@%&3 5 Tot : EA F Fc | | (9:1)
lsomer |11 0,34 Tot : EA OH (9:1) F,C N CHCH, Le A 31 842-Foreign
Countries - 124 Ex. No. Structure Isorrer Rf value 180 F Isomer 111
Tol : EA 12
Ex. No. Structure Isomer R¢ value
164 Isomer 11 0.22
PE : EA
(85:15)
165 Enantiomer 1 0.46
from Ex. No. 91 | Tol : EA
(9.5 : 0.5)
166 Enantiomer II 0.65
from Ex. No. 91 Tol : EA
©:1)
167 Isomer I ‘| Daicel chiralpak
AD 10um:11.52
n-Heptane2-Pro-
panol (98:2)




E
F,
0.
Co

F
C
59
un

OH
CH

t

F
r

9:i F
(182) b }

I
e

Tol
S -

125 .

181
oreél

EA OH (9:1)

| somer
ountries _ (9

IV

ON CH u

0.
1)

54 Tol
~1 F
| | L

- 121 -

. EA FF OH (9:1)
)C N CH3 183 F Isoner
e A 31 842-Foreign

Ex. No.

Structure

Isomer

Rf value

168

Isomer I

Daicel chnalpak
AD

10pum:12,60
n-Heptam2-Pro-
panol (98:2)

169

Diastereomer 1

0.1
Cy . EA
(10:1)

170

Diastereomer 2

0.1
Cy : EA
(10:1)

171

Diastereomer 2

0.2
Cy : EA
9:1)




‘ 175

O S e S A0 i B e
(9

:1) CN CHCH,

184 F Isoner Il 0.57 Tol
OH (1:5) N CHCH3 186 F 0.53 Tol: EA

3 187 F diastereoner 0.53 Cy: EA F OH (9:1) |
CH3 CH_ V Le A 31 842-Foreign quq&ates - 126

EA Qe (9:1)

Ex. No.

Structure

Isomer

Rf value

172

Diastereomer 1

0.2
Cy : EA
9:1)

173

0,69
EA : PE
(11

174

035
Cy  EA
(5:1)

0.08
Cy : EA
D




Ex. No. Structuyr g r.Rf value 188 F diastereoner 2 0.18 1 C : EA F -
OH (0. 18) Mu@%ﬁ%ﬁ%‘" I&dmer 1 0.58 F Tol : EA OH (9:1) | FCC N
190 F diastereoner 2 0.57 F Tol : EA F~ OH~ (9:1) | F,L,CN 191 F

di astereonmer 1 0.67 Tol : EA | FF F 71%—!_(9: 1) | I FCC N

s

Ex. No. Structure Isomer R¢ value

176 0.50

Tol : EA
9:1)

177 diastereomer 0.4

mixture Tol : EA
o:1)

178 Isomer I 0.5

Tol . EA
9:1)

179 Isomer II 034
Tol : EA

9%:1)




uli e Le AL31*§412§ Eéﬁei gn 8qunt.ries - 127 Ex. No. Structure Isoner Rf
value 192 F y OMBNes 7ol : EA FOH (9:1) | | F,CN 193 F
di astereonmer 1 0.23 0 Cy : EA Hc)~ N ™ (5:1) \' I / F3C N CH3 CH3

194 F diastereonmer 1 0.30 C(CFL), -~ W:_E@O-N OH (5:1) F,CNCH CH3 195
F 2 diastereonere 0.50 "~ RS (2:1) EA: )

Ex. No. Structure Isomer R¢ value H

180 Isomer 111 0.52 H

Tol : EA
91

181 Isomer IV 0.54

Tol : EA
9:1)

182 0.45

Tol : EA
o:1)

Isomer 1 0.59
Tol : EA
©:1)

183
@




"NON | of f (1: I CNCH .CH, Le A 31 842-Foreign Countries - 128
Ex. No. Stru 1 18dgehgrel § 196 F Isoner 1 0.17 CH2C12:PE F COH
(8:2) I I i F,CN197FIsomerII 0.29 F CH2Cl 2: PE (8:2) F,CN\ 198
FO0.15 CH2A2 : PE (82 1 F,CIN 191925F | somer | 0.22

Ex. No. Structure Isomer R¢ value

184 Isomer II 0.57

Tol : EA
9:1)

185 0.40

EA : PE
(1:5)

186 0.53

Tol: EA
@:1)

187 diastereomer 0.53

|Cy: EA
(CR))




F ON PE :EA] (g:a 590 F orrer |1
842- Forei gn rie\.

0,25 PE EE (8:2) F,CO"

Structure |Isoner Rf val ue

Isonmer 1 0,29 PE : EA FC]-I(85 15) F3C N CH H, 202 F I|soner

. EA F OH (85:15)
(95:5) F,C1l i NI

F C N CHCH, 203 F
204 F Enantlomi

Wheel KOOH 1.5 m.10.76

%gorrer | 0.37 OH CH2Cl12 :
I of Merck (R R

&AN Le A 31

Ex. No. 102

Ex. No.

Structure

Isomer

Rf value

188

diastereomer 2

0.18
Cy :EA
(0.18)

189

diastereomer 1

0.58
Tol : EA
“:n

190

diastereomer 2

0.57
Tol :EA
9:1)

191
o

diastereomer 1

0.67
Tol : EA
9:1)




n- Heptane, 2- FSC \N CH, Propanol (97,5:2,5) Le A 31 842-Foreign Countries
- 130 Ex. Ms&ﬁ&@m&&'&mms val ue 205 F Enantiomer Il Merck (R R)

of Ex. No. 102 Wheel KO OH 1.5 m 8.98 n-Heptane:2- F3c N CH, Propanol
(97.5:2.5) 206 F diastereoner 2 0.005 _4CH Cy: EA (10:1) F,CCCH3 2 07 F

di astereoner 4 0,66 c' Tol : EA | FOI@d1) "I FCNCH3 208 F
di ast ereoner 0.55

Ex. No. Structure Isomer R¢ value

192 diastereomer 2 0.59
Tol : EA

“9:1)

193 diastereomer 1 023
Cy :EA

(5:1)

194 diastereomer 1 030
| Cy:EE

1(6:D

‘ 195 2 diastereomere 0.50
RS 2:1) EA : PE

1:s)




m xture |
-131- Ex.
Tol : EA

F,C N 211 F | soner

0.29 EA :

Tol : 5@ FOH(9:1) FECIl '
No I OUIETI®S, | ye

F OH (9:1)

F3C N 210 F |Isonmer A 0.23
B 0.23 PE EA

PE NH= OH (1:2)

Ex. No.

Structure

Isomer

Rf value

196

Isomer I

0.17
CH,CL,:PE
(8:2)

197

Isomer II

029
CH,CI,:PE
(8:2)

198

0.15
CH,CI, : PE
(8:2)

199

Isomer I

0.22
PE EA
(8:2)

200

Isomer II

0,25
PE - EE
(8:2)

\'N Le A 31 842-Foreign Countries
209 F diastereoners 0,60 nm xture 11
PEE EA F OH (1:1)
F" (Pigl) | OH F,CN 212 F Isoner |

OH



Il I FCu Gﬁeﬁ;f\%-ﬁ% F@_ocrzeingn Countries - 132 Ex. No. Structure |soner
Rf value 21 . "PENH ' OH(1:2) | F,CA NCHCH a
214 F Isomer | 0.38 H,C : PE (1:.5) ANCH3 F3C a 215 F Isoner 11 0.17
EA: PE H3C | NOH(1:5 | | F3C N CHGg

Ex. No. Structure Isomer Ry value

201 Isomer 1 0.29

PE : EA
(85:15)

202 Isomer I 0.32

PE : EA
(85:15)

203 Isomer I 037

CH,CL, : EA
(95:5)

f 204 Enantiomer [ of Merck (R,R)

Ex. No. 102 Wheel KO
1.5 um: 10.76
n-Heptane! &-
Propanol
(97.5:2.5)




216 F 0.10 EA: PE o~ OH(1:10) F,CIl N v CHCH3 Le A 31 842-Foreign
Countries -1B8-A BY B4R oreign @auntrees| soner Rf val ue 217 F di astereomer 2

0.17 & : EAF,CCH3 d AHC 218 F diastereoner 2 0.12 / Cy: EA 1 (9.1)
FOHI FBCHC N CH3 Br 219 F lsoner | 0.36 Tol : EA OH OH (8:2) i '

F3C/ N CHCH, 7 Le A 31 842-Foreign Count3%ies - 134

Ex. No. Structure Isomer R¢ value

205 Enantiomer II Merck (R,R)

of Ex. No. 102 Wheel KO
1.5 uym: 898
n-Heptane: 2- r
Propanol
(97.5:2.5)

206 diastereomer 2 0.005

Cy 'EA
(10:1)

207 diastereomer 4 0.66

Tol : EA
(9:1)

208 F diastereomer 0.55

mixt |
Ixture Tol : EA

; on 9:
St :1)




Ex. No. Structure |soner Rf value 220 F Isoner Il 0.303 / Tol : EA OH OH
(9:1) F,C 18 i mer mixture 0.23 / 1 C/ : EA F OH (9:
CH I F,CNCHCH3 222 F Isoner | 0.27 PE: EA off (7:3) F,CO0, CH 4-N
223 F lsoner | 0.10 PE EA OH (8:2) F+C' \N C, CH, Le A 31 842-Foreig

[

Countries - 135 Ex. No. Structure Isome¥IR f val ue

224 F | somer

| PE : EA

Ex. No | Structure | Isomer R¢ value

209 diastereomers 0.60
mixture Il Tol : EA

(5:1)

210 Isomer A 0.23
PE :EA

(1

211 Isomer B 0.23
PE : EA

(1:1

212 Isomer 1 0.29
EA: PE

(1:2)




F(7:3) F3C' NCH 225 Flsoner | 0.33 PE: EA F OH (7:3) F,C N OyCH,
O 226 F | sonkes Al31 843 FoRiign Chdatries OH (7:3) F C I N O/CH, e O 227 F 0.22
CH2C12 OH vyl F,C NCHCH , s Le A 31 842-Foreign Countries - 136 Ex. No.
Structure Isomer Rf value 228 F Isoner 1%20. 18

Ex. No. Structure Isomer R¢ value

213 Isomer O 0.48

EA : PE
(1:2)

214 Isomer 1 038

EA: PE 1
(1:5)

215 Isomer I 0.17

EA: PE
(1:5)

216 F ) 0.10

EA: PE
OH (1:10)




N, N EA : PE N OH (1; 10) F3C N CH3 CHa 229 F Isomer |1 0.26 N ~N/
PE N OH (1: 3 igy€iguniries 230 F 0.19 PE: EA OH (1:1) OH 4-N

31 F diastereoner 1 02 2 Tol : EA FOH O (9:1) NOFICHCCH CH3 L
31 842-Foreign Countries - 137 Ex. No. 1%ructure | somer Rf val ue

Ex. No. Structure Isomer Rg value “
217 diastereomer 2 0.17 I
Cy (EA
9:1)
. 218 diastereomer 2 0.12
Cy : EA
©n

Isomer 1 1036
Tol : EA
(8:2)

219




232 F diastereoner 2 0.121 O AH, CN Tol uene
di ast er eonerLe AQ3 I 842-KpcigiE £ ountiie®OH

di astereonmer 1 0.26 / C : EA F OH (9:1) CH3 1 I NCH 3 F3C CH3
di astereomer 2 0.22 Cy : EA F off (9: 1)134CHB

NO F,CCH3 CH3 233 F
(8:2) NH2 F3C CH3 CH3 234 F

Ex. No.

Structure

Isomer

Rf value

220

Isomer II

0.303
Tol : EA

©:1)

221

diastereomer mixture

0.23
Cy: EA
©:n

222

Isomer I

0.27
PE :EA
(7:3)

223

Isomer I

0.10
PE : EA
(8:2)

235 F



F 3 CHCH3 3 Le A 31 842-Foreign Countries - 138 Ex. No. Structure |somer

Rf value 236 A Bl B4%Fomien Coapdries: 4) OH F CC 7NXJ CHI 237 F di ast er eomer
2 AH3C N F3C CH3 238 F Isoner mixture Ms:mz 514 (MtH) F Ol FCC HYC N
CH Le A 31 842-Foreign Countries - 139 3§x. No. Structure Isonmer Rf val ue

239 F Isoner mixture MS:m z 530 -1
Ex. No. Structure Isomer R value
224 Isomer I 0.28
PE : EA
(7:3)
225 Isomer I 033
PE : EA
(7:3)
226 Isomer [I 031
PE . EA
(7:3)
227 022
CH,(l,




(MMH) Fpl O FCHCN CH3 o 240 F Isonmer | 0.70 Tol : EA OHF (9:1)
OH | i F3C hedd! 8dpFopagnCauatsiesr 11 0.23 Tol : EA A-N (9:1) F3C CH3 3

242 F Isoner mxture 0.39 Tol : EA F o (9:1) F3C\NCHs CH3 Le A 31
842-Foreign Countries 136

Ex. No. Structure Isomer Rf value

228 Isomer [ 0.18

EA : PE
(1:10)

229 Isomer 11 0.26

EA : PE
(1:10)

230 0.19

PE : EA
n

231 diastereomer 1 02

Tol : EA
91




- 140 Ex. No. Structure Isonmer Rf value 243 F Isomer | 0.37 Tol : EA F
OH F (9:1) Eed3184Foreign§guntrpess F | soner 11 0.48 Tol : EA F off (9:1)
FOFyi \OI \NCH CH 245 F diastereoner 0.5/ 0.56 mxture F Tol

EAF,~-LOF "' I OH(9:1) ONCH3 CH3 137
Ex. No. Structure Isomer Rf value
232 diastereomer 2 0.121
Toluene i

233 diastereomer 2 0.18

EA : MeOH
(8:2)

234 diastereomer 1 0.26

Cy - EA
(9:1)

235 diastereomer 2 022

Cy : EA
G:1)




246 F lsonmer 1 0.31 F Tol : EA OOH OH (9:1) ONCH CH3 Le A 31

842- For ei gn EaunBli84d-Forgign Cdautridyo. Structure |somer Rt value 247 F

| somer 11 0.12 Tol : EA (9:1) O CH3 ACH3 248 F Isomer m xture 0.16

Tol: EA F O (9:1) I O FCCNCH CH O249 F Isomer 11 0.26 4-N PE - EA
OH (9:1) - 138 -

Ex. No. Structure Isomer Ry value
l 236 0.2
Cy EA
(6:4)

237

diastereomer 2

238 Isomer mixture MS:m/z 514

M+H)




FCC 250 F Isoner31248.19_/ PE: EA F\ OH (9:1) FCC N Le A 31 842-Foreign

Countries - . el i | somrer Rf value 251 F Isoner 11 0.23 /
PE: EA F (9:1) | F,C/ "N 252 F Isonmer 112 0.17 PE EA FH(9:1 FICN
~~/ 253 F Isoner 1, 0.20 / racemc PE : 55 | FOH(4:1) I I FBCNO CH
Ex. No. Structure Isomer R value
'239 Isomer mixture MS:m/z 530
(M+H)
240 Isomer 1 0.70
Tol : EA
(9:1)
241 Isomer I 0.23
Tol : EA
1
242 Isomer mixture 0.39
Tol : EA
9:1)




254 F racemc mxture 0.36 ~'~ PEE EA ON(9:1) ) 1 I NI i F3CLe A31

842- Forei gn 1 Foreigt3CotrieNo. Structure Isomer Rr value 255 F
| somer 11 0.68 CH2Cl2: F OH MeOH \ (8:1) FCI ~\NO3 OH 256 F | somer
| 0.32 PE: EAF OH (9:1) | F,C'NCH3 CH2257 F Isoner Il 0,29 PE: EA F
OH (9:1) - 140 -
Ex. No. Structure Isomer R f value
243 Isomer 1 0.37
Tol : EA
9:1) p
244 Isomer II 0.48
Tol : EA
©:1)
245 diastereomer 0.5/0.56
mixture TO] - EA
(9:1)
246 Isomer I 031
Tol . EA
©:1n




| F3C -N CH3 CH3 Le A 31 842-Foreign Countries - 144 Ex. No. Structure

| somer Rf valeid 3P882Fofei@® CoRftries EA (9:1) OH 1-11 F3C )NL4CH3 CH3 259
F lsomer Il 0.15 PEE EA F OH (4:1) | F,C4 \NO CH 260 F Isoner |l 043
PE: EA FOH(9:1) | i F3CN o

Ex. No. Structure Isomer R¢ value

247 Isomer II 0.12

Tol : EA
9:1)

248 Isomer mixture 0.16

Tol: EA
(9:1)

249 Isomer 11 0.26

PE " EA
(9:1) 1

250 Isomer 12 0.19

PE :EA
¢:1)




CH Le A 31 842-Foreign Countries - 145 Ex. No. Structure Isonmer Rf val ue
261 F di astehﬁéaﬂlé&%mgnz&mss ANFO (7:3) F3C CH3 CH3 HO 262 F

di astereomer 2 0.37 PE: EAF OH(7.3) | | FBCH3C NCH CH3 HO 263 F
0.15 PE: EA F OHF,C(1:1) -Ni CONI—II-4Q< 264 F 0.16 PE: EA F3C OH (1.1)

Ex. No. Structure _ Isomer Rf value

251 Isomer 11 023
PE : EA

9:1)

252 Isomer 2 0.17
PE : EA

9:1)

253 Isomer I, ' 0.20
racemic PE : EA

@n

254 racemic mixture | 0.36
PE : EA

9:1)




CONH< N Le A 31 842-Foreign Countries - 146 Ex. No. Structure |soner Rf
val ue 265 Fmﬁe_ﬂgn_ﬁimt_riﬁ~ (3:2) NCONH/ \ F 266 F 0.48 PE:EA

FOHF C(3:2) ~-NI CONHF 267 Flsoner | 0.57 Tol : EA F OH (9:1) FCC
NCHa CH 268 F Isomer Il 0.53 Tol : E]A43FOH

Ex. No. Structure Isomer Rf value

255 Isomer I 0.68

CH,CL, :
MeOH
(8:1)

. 256

Isomer 1 032
PE : EA
CH))

257 Isomer I1 0.29

PE : EA
o1




F,c (9:1) NOCH CH Le A 31 842-Foreign Countries - 147 Ex. No.
Structure | sbedy 3R8A2 Fpreign CBHtres| somer 1 0.35 Cyc / THE F OH (9:1) F3C N
270 F Ilsoner H0.30 Cc : THE F OH (9:1) F/ 3/ N 271 F Enantionmer 1

0.52 Tol : EAF OH (9:1) F 3 CCHN 3 q%4 C H3 272 F Enantiomer 11 0.51

Ex. No. Structure Isomer R¢ value

258 0.22

PE : EA
9:1)

259 Isomer I 0.15

PE : EA
4:1)

260 Isomer II 043

PE : EA
©:1)




Tol

; F3C\N CH3 CH3 Le A 31 842-Foreign Countries -
Ex. No. Strues Ardl Béhivorei@ Conntes 273 F 4NHO F3C 274 F di ast er eoner

HO F3C N 275 F diastereoner 2 F3C 4N~ Le A 31 842-Foreign Countries -

EA F OH (9:1)

149 Ex. No. Structure |soner Rf val ue

2 0,37

l%gG F 4-N F3C 277 F di astereoner

Ex. No.

Structure

Isomer

Rf value

261

diastereomer 1

0.44
PE :EA

(7:3)

262

diastereomer 2

0.37
PE :EA
(7:3)

263

0.15
PE : EA
(1:D

264

0.16
PE : EA
(11

148
I

F



~ PE EA F'
Countries -

CH2Cl 2/ MeOH F (20: 1)

OHF O N F

.CH, (10:1) F3C~~i N N Le A 31 842-Foreign

OH / |

O COACH,) .
ngleﬁiziﬁﬂagLﬂawuase | somer Rf val ue

278 F I soner 1 0.35

NFO N FFOHd 279 F lsomer 1 0.25 PE EA

- 146 -

Ex. No.

Structure

Isomer

Rf value

265

0.44
PE :EA
(3:2)

266

0.48
PE : EA
(G:2)

267

Isomer I

0.57
Tol : EA
CHY)

268

Isomer I

0.53
Tol : EA

©:1)




F O 280 F Enanti oner

of Ex. No. 78 F (9:1)

PE/EA (4:1 )

0. 586

from | soner

: , Tol/EA of Ex. No. 78 F (9:1)
OHF | | / dBA3E842-Hpreign Coumtrisd 842- Forei gn Countries 151 Ex. No.

Structure | soner

Rf value 281 F Enantioner 0.533 ||l from|soner Tol/EA I
OHF 1l | i CH FN FCH 282 F Isoner Il 0.23
FI O - 147 -
Ex. No. Structure Isomer R¢ value
269 Isomer [ 0.35
Cyc / THF
(CR))
270 Isomer 11 0.30
Cyc : THF
(9:1)
271 Enantiomer 1 0.52
Tol : EA
9:1)
272 Enantiomer 11 0.51
Tol : EA
(CHRY)

A



FF283 FIl a0.17 PEIEA F (4:1) OHFHCCH3 FN FCH HOBLe A31
842- For ei gn lenAnd ¥ Bé2-Foreigp CofmtrieNo. Structure |somer Rf value 284 F fib
0.11 / PEPFEAF\ (4:1) O™MH/ I \ FIi,CNCH F=F=CH HO 285 F
Isomer Il 021 PE/EA F (9:1) O F\

- 148 -
Ex. No. Structure Isomer Rf value
273
274 diastereomer 1
. 275 diastereomer 2
|
|
\




FN F 286 F diastereoner 1 0.16 Tol/EA OH (9:1) OH NI F FN F Le A
31 842- For eilghAChlLIR#2Feecign Cogntriex. No. Structure |somer Rf value 287 F

i astereomer 2 0.4 Tol/EA OH (9:1) OH/ I I\ FN FF 288 F

di astereomer 1 0.59 Tol/EA F

- 149 -
Ex. No. Structure Isomer Rf value
276
II -
277 F diastereomer 2 | 0,37
PE : EA
O-CO-{CH,),CH, (10:1)




OH FhI~-CNCH3 FF CHa 289 F diastereoner 2 0.67 Tol/EA F (9:1) F\ |

HNC N CH  FL 11842 ig84Dubtiesi gn Countries - 154 Ex. No. Structure

| somer Rf value 290 F diastereoner 1 0.22 F( (9:11) OHFHCN FFH,
291 F iastereoner 2 0.15 Cycl ohex/ THF 1FSO(Q: 1) oH /[ 1\

Ex. No. Structure Isomer R¢ value
278 Isomer ] 0.35
CH,C1,/McOH
(20:1)
. 279 Isomer | 0.25
PE/EA

4:1)

Enantiomer I | 0.586

from Isomer | Tol/EA
of Ex. No. 78
©:1

280




E
\

s

H3C N F F H 292 F diastereomer 0.18 / B-2 PEPEA H3C\ (9:1) F OH -~Fe

F F Nga 3l g

C'_L

(0]

ner

Rf val ue

293 F di ast er eoner

ORE1

reign Countries -
0.25 B-1 PEFEA H3IC F OH

NCH3 F 294 F diastereoner 0.26 / A—_llls% _PE/EA H C

11 CH,

Ex. No. Structure Isomer R¢ value
28] Enantiomer 0.533
Il from Isomer| Tol/EA
| of Ex. No. 78
of Ex. No. 7 ©:1)
282 Isomer 11 0.23
PE/EA
“@n
283 IIa 0.17
PE/EA

4:1)

155 Ex. No. Structure

F



FOH4 501111 11:11 CH3 F\ i FNCH F 295 F diastereoner 1 0.31

Cycl ohex/ THFLe®A 3d:8fP-Kyseige GountriessN F CH3 Le A 31 842-Foreign Countries -
156 Ex. No. Structure Isomer R Wert 296 F diastereoner 2 0.23

Cycl ohexffHF (9:1) ANH F F F H3 297 Flsdzi astereomer 1 0,355 Cycl ohexf THF

(9:1)

Ex. No. Structure Isomer R, value
f

284 Iib 0.11

PE/EA
1)

‘ 285 F Isomer 11 0.21
PE/EA

@1

286 F diastereomer 1 0.16.
Tol/lEA

©:1n




) F OH
OH F i
Rf val ue
N

/
N

Il IV N FF 299 F diastereoner 2 0,29 Cycl ohexfrHF

(9:1) F

FLe A Al 3#2dipeipnrGougtrieSount ri es - 157 Ex. No. Structure |soner
299 F Enantiomer | 0.66 fromEx. No. Toluol/EA 270 (9:1) F CHF

- 153 -

Ex. No.

Structure

Isomer

Rf value

287

diastereomer 2

0.4
Tol/EA

©:1)

288

diastereomer 1

0.59
Tol/EA

©:1)

289

diastereomer 2

0.67
TollEA

©:1n




FF 300 F Enantioner 0.60 Il fromEx. No. Tol/EA 270 (9:1) F O4d/ 1 |

\' FN F FEOA ¥ d#adoenigo@eunttre83 ANNFOO 1 Cy/EA (8:2) FF F CH3 3 S Le
A 31 842-Foreign Countries - 158 Ex. No. Structure Isonmer Rf value 302 F

di astereomer 0-28 2 Cy/ EA (8:2) F F §§4 F CH S~

Ex. No. Structure Isomer Ry value

290 diastereomer 1| 0.22

“:1)

diastereomer 2] 0.15
Cyclohex/THF

CH))

" 291

diastereomer | 0.18
B-2 PE/EA
“:1)

292




303 F diastereoner 0,25 2 EA F F AN F CH HN Le A 31 842-Foreign
Countries - Led 3EB42Nwreign [Gountrres | soner Rf val ue 304 F diastereoner 0,2
3 OY/EA (8:2) FO4d 5011 FHCN FCH N N N 305 F di astereoner 0.37

m xture Cy/EA (8:2) AH CF F CH3 O=S=O155

Ex. No. Structure Isomer Rf value

293 diastereomer | 0.25

B-1 PE/EA
(9:1)

diastereomer | 0.26

‘ 294

A-12 PE/EA
:1)
295 F diastereomer 1] 0.31
Cyclohex/THF

“:1)




Le A 31 842-Foreign Countries -

0-2

Cycl ohex/ THF

160 Ex. No. Structure |Isoner Rf value 306
F Racemate 0L9A 3DPAEKordign Lpunthiles. 11-1 F F F CHI S 307 F di astereoner
/| 2 Cy/EA \ (6:4) FOH FI HCI NFFCHN HCLe A3l 842-Foreign
Countries 161 Ex. No. Structure Isonmer Rf value 308 F diastereoner 0.56 2
(7:3) - 156 -
Ex. No. Structure Isomer R-Wert
296 diastereomer 2| 0.23
Cyclohex/THF
9:1)
297 diastereomer 1] 0355
Cyclohex/THF
©:1)
208 diastereomer 2{ 0.29
Cyclohex/THF
o1




OHOH/ I\ F\ HCI N F F CH3 309 F diastereoner 0.43 Cycl ohex/ THF
(7:3) OH OHLg A3l 842-Fordgh Noufries CH3 310 F di astereoner 0.485 1

Cyclohex/ THF (7:3) OHOHF 1 I i FN F Le A 31 842-Foreign Countries -
162 Ex. No. Structure Isoner Rf value 311 F d iastereoner 0.60 2
Cycl ohex/ THF - 157 -

Ex. No. Structure Isomer R¢ value

299 Enantiomer [ | 0.66

from Ex. No. | Toluol/EA
270
9:1)

Enantiomer | 0.60
Il from Ex. No.| Tol/EA

270 ©:1)

. 300

301 diastereomer | 0.33

1 Cy/EA
(8:2)




(7:3) OHOHFi FN F 312 F Enantioner | 0.29 from Ex. No. Cycl ohex/ THF
296 \ (7:3) L& ACBI /84R-Fdreign i dinddiesF - F CH3313 F Enantioncr 0.25 11 from Ex.
No. Cyclohex/ THF \ | 296 (9:1)) FOH / \ FHCN FFFCH Le A3l
842-Foreign Countries - 163 Ex. No. Structure |Isoner Rf val ue

- 158 -
Ex. No. Structure Isomer Ry value
302 diastereomer | 0.28
2 Cy/EA
(8:2)
303 diastereomer | 0.25

2 EA




314 F diastereoner 0.57 AF Tol/EA (9:1) F F CH F ~ H 315 F diasterconer
0.59 / | 2Ld&l BER42Foreig®Chunofef F / / \ FCH3 F O\ NCH | 316 F
Enantioner | 0.75 fromEx. No. Tol/EA F OH 289 (9:1) FH3CCH3 FN F
CH CKH{, Le A 31 842-Foreign Countries - 164 Ex. No. Structure |sonmer Rf

value 317 F Enantionmer 0.60 |l from EX59No. Tol/EA
Ex. No. _ Structure Isomer Rf value
304 diastereomer | 0.2
3 Cy/EA
(8:2)

305 diastereomer | 0.37
mixture Cy/EA
8:2)




F\ 1 OH289 (91 F- HC/ CH FN FCH CH3 318 F Enantioner | 0.33

from Ex. No.L&ACB DR4XFDrltgn £8n(ri¥s1) F OH / I | N FN FF 319 F
Enantioner 0.29 11 from Ex. No. CyclohexrrHF 298 (9:1) FO™H FI1 i FN F
ulili11
- 160 -
Ex. No. Structure Isomer Rf value
306 Racemate 0.25
Cy/EA
(8:2)

307 diastereomer | 02
2 Cy/EA
(6:4)




Le A 31 842-Foreign Countries - 165 Ex. No. Structure Isonmer R f val ue
320 F | sonerlef Adh 842A4Borebpn CHimtridd5 Tol /EA AN (9:1) F F F CH 321 F Isoner
fromO0.53 Ex. No. 297 Tol/EA (9:1) OH F NF F 322 F di astereoner
Lichrosorb A Si60:4.89 F n-heptane: OH Ethanol [ 1\ (99.4/0,6) F\
HS3C N F F CH Le A 31 842-Foreign Countid$ks - 166 Ex. No. Structure |soner
Rf val ue

Ex. No. Structure ' Isomer R¢ value H
308 diastereomer | 0.56
2 Cyclohex/THF
73

309 diastereomer | 0-43
1 Cyclohex/THF
(7:3)
310 diastereomer | 0.485
1 Cyclohex/THF
(7:3)




323 F di ast ereoner

(99, 4/ 0, 6)

Si60:5.877 F \
di ast er eoner

Li chrosorb

B Si60:5.106 F off n-Heptane:
IFe A 83 B42-Herdtkn EoGhirie824 F di ast er eoner

F 3 26 F di ast ereomner

M n- Hept ane: Et hanol
Li chrosorb B n-Hept ane:

F\ -
Et hanol

F

0,15 F\ A TolFBAZ~H (9:1) F\ | i FO
Ex. No. Structure Isomer R¢ value
311 diastereomer | 0.60
2 Cyclohex/THF
(7:3)
312 F Enantiomer I | 0.29
from Ex. No. Cyclohex/THF
296
(7:3)
313 F Enantiomer 0.25
Il from Ex. No.| Cyclohex/THF
296 '
(6:1)

Et hanol
Li chrosorb A
(99.7/0.3) FF 325 F

OH (99.7/0.3) F\

F

Nz ~

N



F Le A 31 842-Foreign Countries - 167 Ex. No. Structure |Isoner Rf val ue
327 F di ast drecAndlr 842-Bbrekgd CBurivies ohex! THF (7:3) F F N O F 328 F
Enantioner B Chiral | AD:8.096 F \ N n-Heptane: \ 2-Propanol \ |
(98.5/1.5) F NF 329 F Enantioner B Chiral 2 AD:10.037 H n-Heptane:

2-Propanol F\ (98.5/1.5) F N - 163 -
Ex. No. Structure Isomer R value
314 diastereomer | 0.57
1 Tol/lEA
9:1

315 diastercomer | 0.59
’ 2 Tol/lEA
O:1)
316 Enantiomer I | 0.75

from Ex. No. | Tol/lEA
289 9:1)




F 330 F di astereoner Lichrosorb A Si60:6.780 df F \Il n-Meptane: ' | \

D et hyl et hdee AB3\ 84D8bfddgn Eobthtries Le A 31 842-Foreign Countries - 168 Ex.
No. Structure Isomer Rf value 331 F diastereoner Lichrospher 00:12.655 B
Si 1 &10" F n-Heptane: Ethanol F (97: 91)64 F F 332 Racemate 0.58 Tol/EA H
(9:1) - -

Ex. No. Structure Isomer R¢ value

317 Enantiomer 0.60

Il from Ex. No.{ Tol/EA

Enantiomer I | 0.33
from Ex. No. | Cyclohex/THF
298 (©:1)

. 318

319 Enantiomer 0.29

Il from Ex. No.| Cyclohex/THF
298 (9:1)




F\ I / N FF333 FRS-Isoner 0.34 Tol/EA o0 (9:1) FI1 / HCI NFF
CH, 334 R S-LesAn¥r 84R-Eoreign/ CaupitfiesA 0 OH (9:1) F F F Le A 31 842-Foreign
Countries - 169 Ex. No. Structure Isoner Rf.Wert 335 CH F Isoner 1 0.56

Tol/EACH "' (9:1) F
- 165 -

Ex. No. Structure Isomer R'= value

Isomer from | 0.45
Ex. No. 295 Tol/EA

:1n

320

Isomer from | 0.53
Ex. No. 297 Tol/EA

©:1)

o 321

322 F diastereomer | Lichrosorb
A 5160:4.89
n-heptane:
Ethanol
(99.4/0.6)




F/ N F6 336 CHF Isomer 2 0.6 Tol/EA\ | OH(9:1) F/ AFNF 337 F
0.42 Tol / EA Le A9311342-Fofeign Cobi@ribs F CHI 338 F M xture of 0.36
di astereonmeres Cy/EA ~1 HORS 8 OGF\ I / 147 N F

- 166 -
Ex. No. Structure Isomer R value
323 diastereomer Lichrosorb
B S160:5.106
n-Heptane:Ethanof
(99.4/0.6)
324 diastereomer Lichrosorb
A Si60:5.877
n-Heptane:Ethanol
(99.7/0.3)
325 diastereomer Lichrosorb
B n-Heptane:Ethanol
(99.7/0.3)
326 diastereomer 0.15
A Tol/EA
CAY)




Le A 31 842-Foreign Countries - 170 Ex. No. Structure Isomer Rf value 339 .

F M xture ofLOA4S] 8dRdorage®douentties CY EA RS Na 8:2 FI ' FN F CH 340 F
0.57 ToUEA N (9:1) NCN F F CH 341 F Enantionmer 0.33 1 Cycl ohex/EA
F\ o (991 ~I ~N FF
- 167 -
Ex. No. Structure Isomer R4 value
327 diastereomer 0.35
B Cyclohex/THF
(7:3)
if 328 Enantiomer B Chiral |
1 AD:8.096 '
n-Heptane:
2-Propanol
" | (98.5/1.5)
329 Enantiomer B Chiral
2 | AD:10.037
n-Heptane:
2-Propanol
(98.5/1.5)
‘ 330 diastereomer Lichrosorb
A $i160:6.780
‘ n-Heptane:
Diethyl ether
(90/10)




342 F Enantioner 0.36 2 Cyclohex/EA 0 (9:1) ~I F\ I i FFLlLe A3l
842- For ei gn I@oAntIr B4%Foieign CruntNes Structure |soner Rf value. F

| somer engem sch 0.69 Tol/EA (9:1) 343 AFFNF 344 FFFAN F 1\ CH,
345 F M xture of 0.20 diastereoners Q/IIEA OF No RS (9:1) F N

Ex. No. Structure Isomer Rf value

331 diastereomer Lichrospher

B S1100:12.655

n-Heptane:
Ethanol H
(97:3)

332 Racemate 0.58

Tol/EA

(%:1) f

333 R,S-Isomer | 0.34

Tol/EA
9:1)

334 R,S-{somer 0.42

Tol/lEA

CAY)




F F 346 F Mxture of 0.38 diastereoners Cy:EA RS (8:2) F F F Le A 31
842- For ei gn BaunBt i8d23-Fordg® (exntrdds. Structure Isoner Rf value 347 F
M xture of 0,18 diastereonmers Cy/EA RS HO (9:1) ~I
M xture of 0.19 diastereonmers Cy/EA HO RS

- 169 -

\' CH Fi N F F 348

Ex. No. Structure Isomer RpoWert
335 'Isomer 1 0.56
Tol/EA
©:1)
336 Isomer 2 0.6
TollEA
©:1)
337 0.42
TollEA
“:1)
. 338 Mixture of 0.36
diastereomeres Cy/EA
RS 8:2




p°' (9:1) F\ I i F 349 F diastereoner Lichrosorb F I A Si60:4,641 OH

IFe A 31 8thForedih €ounti®®/ 20) 350 F di ast er eoner
B Si 60:5.363 OH n-11leptane:

n- Nept ane:

842-Foreign Countries
Enanti oner A Chiral pak |

(99/ 1)

Li chrosorb F \

F Ethyl ether FF O\ I | N (80/20) Le A 31
| 173 Ex. No. Structure |Isoner Rf value 351 F
AD: 15.76 F ©H7AQ-Neptane: 2-Propanol F HNC N
Ex. No. Structure Isomer R¢ value
339 Mixture of 0.45
diastereomeres
RS CY/EA
8:2
340 0.57
Tol/EA
o:1
341 Enantiomer 033
1 Cyclohex/EA
©:1
342 _Ena.ntiomer . 0.36
2 Cyclohex/EA
:1)
| I




F F CH3352 F Enanti omer

B Chiral pak

| AD: 25. 57

F.ON n- Hept ane:

2-Propanol L= Ardd $4%Fareigy CourtrieHl 353 F 0.17 EAEtOH (9:1) F F AN
CH M-~ CH 354 F 0.18 EAEOH AFH(9:1) FI / HNCI Nf FCH H
CHI
- 171 -
Ex. No. Structure Isomer R¢ value
343 Isomerengemisch | 0.69
Tol/EA
©:1)
344
345 Mixture of 0.20
diastereomers Cy/EA
RS
©:1
346 Mixture of 038
diastereomers Cy:EA
RS
(8:2)

NC

F



Le A 31 842-Foreign Countries - 174 Ex. No. Structure |Isonmer Rf value 355
F 0.39 Cy: & ABI(842ForelgnFCéurffiiks | I\CH, 356 F 0.42 Cy:EA AFZ~, (8:2) F

FFCNDS~CH 357 F0.94 OF Cyclohex/EA (8.5:1.5) FI CM " F 358 F
~diastereoner Lichrosorb B Si60:1.737 F
-172 -
Ex. No. Structure Isomer R¢ value
347 Mixture of 0.18
diastereomers
RS Cy/EA
“9:1)
348 Mixture of 0.19
:gstereomers Cy/EA
©o:1n
349 diastereomer Lichrosorb
A Si160:4 641
n-Heptane: i
ethyl.ether
(80/20)
350 diastereomer Lichrosorb
B S160:5.363
n-Heptane:
Ethyl ether
(80/20)




OH n-ffept ane:

Countries - 3 ER42foreist Coohtires | soner
Lichrosorb A Si60:2.443 OM n- Hept ane:
1 Chirace

Enanti éner

Et hanol

F F 361 F Enantioner 2

FIoi

AD: 6. 212
Chi r acel

(98.511.5)
Rf val ue
Et hanol

of f n- Hept ane:
- 173 -

F (98:2) i
2- pr opanol

F 1

F NF Le A 31 842-Foreign
359 F di ast er eoner
N F 360 F

(98/2) N

Ex. No.

Structure

Isomer

Rf value

351

Enantiomer A

Chiralpak
AD:15.76

n-Heptane:
2-Propanol
(99/1)

352

Enantiomer B

Chiralpak
AD:25.57

n-Heptane:
2-Propanol
(99/1)

353

0.17
EA:EtOH
(9:1)

354

0.18
EA:EtOH
(CHY)




AD:7.062 n-Heptane: F | | panol (98/2) 362 F Racemate Gronsil ~
ODSB: 6. 232 1M A, 311842-Hafe(¥h Chudtrigd) % Aceto F " nitrile F (Gadient) Le A
31 842-Foreign Countries - 176 Ex. No. Structure Isomer Rf value 363 F

0.42 ~~ Cy: EA FH(82) FIl HKCI| NFFCH 364 FO0.25 CH2C(2 off Nz~
FI HC - 174 -

Ex. No. Structure Isomer R value

0.39
Cy:EA

(8:2)

355

‘ 356

0.42
Cy:EA
(8:2)

357 0.94

Cyclohex/EA
(8.5:1.5)

358 diastereomer Lichrosorb

B $160:1.737
n-Heptane:
Ethanol
(98.5/1.5)




N FFCH CHZ365 F Lichrosorb Si60:7,00 OHn-lieptane: | | \ diethyl

et her (85/ 16§ A B84 FoRdign Eolntrigs osorb  Si 60: 6. 858 AGH n- hept ane: Di et hyl
ether (85/15) F,C Le A 31 842-Foreign Countries - 177 - Exanple 367

2- Cycl opentyl - 4- (4-fl uorophenyl)-7,7-di nethyl-3

-(4-trifluoronethyl benzoyl)-7,8- di hydrd76H4quinolin-5-one F1 0 O

Ex. No.

Structure

isomer

Rf value

359

diastereomer
A

Lichrosorb

S160:2.443

n-Heptane: J
Ethanol
(98:2)

360

Enantiomer 1

Chiracel
AD:6.212

n-Heptane:
2-propanol
(98/2)

361

Enantiomer 2

Chiracel
AD:7.062 -

n-Heptane:
2-Propanol
(98/2)

362
®

Racemate

Gromsil
ODSB:6.232
0.01 m HyPO,
10 % Aceto-
nitrile
(Gradient)

A



~I CF3 N 843 g of

2- cYcl oPent Yle A-314842-Horegdth€ofitdies/, 7- di met hYl - 3- (4-trifluoronmethyl - 5
benzoyl)-4,6,7,8-tetrahydro-1 H qui noli n-5-one were oxidized to the pyridine
at roomtenperature in the course of one hour using 7021.3 g of manganese
di oxide (activated) in 28 litres of netth§lene chloride. After separating
of f the manganese dioxide and distilling off the nethylene chloride, the
residue was recrystallized frompetroleumether. 618 g of crystals having
a purity of 99.3% accordin on
silica gel, it[was poss e to obtain fro t he not her |liquor of tle
crystal i zati ofy 0¥ | BTUsFRe/ et hyl _acetak 8°%%Y. a fur lue of the
] acetate 4:1)| oMl ting p&int:

same quality.

186C e Le A 31 - Exanpl e 368C_

[ 2- Cycl opent yl /-7, 1- di met hy) $5.%8, 7, 8-t Bt rahydro
- qui nolin-3-yl - met hanone H 6:2) O OH CF3 N
625.3 g of

2-cycl opentyl -

nyl -3-(4-trif|uoronethyl ;

‘ 364

025
CH,CL,

Lichrosorb
§160:7.00

n-Heptane:
diethyl ether
(85/15)

365

366 Lichrosorb
Si60:6.858
n-heptane:
piethyl ether

(85/15)




5 benzoyl ) -7, 8-di hydro- 6H qui nolin-5-one were reduced at 0 to -5Cin 6
litres of tlet AdHy$¥bForean Qeumdes6. 4 g of | R 2S-am noi ndanol and 800 g of
borane- diethylaniline conplex. Quenching of the reaction was carried out
after approximately 20 hours using 500 ml of 1,2-ethanediol. The
tetrahydrofuran was distilled off, thel¥esulting oil was taken up in ethyl
acetate and the organi c phase 10 was dried and concentrated after washing
with 2 N hydrochloric acid and saturated sodium hydrogen carbonate

sol ution. THEARREEAYN was recrystallized hot from cycl ohexane. A total of
574 g of colourless crystals havi ng a purity of 99.4% according to HPLC
(e.e. 97.4% 4C .1 = 0,2 etr

et her/ et hyl %@é?lgf’%ngli)wlfé"o 7 oq} ?éo(:} ttrﬁ’fl:\)ufé)é'omeff‘?'bb lgrﬁeﬂlije 369
[5-(tert-Buthhyatlrmﬂﬁmhmplmdydmxy) 2 cycl opentyl 4- (4-fluorophenyl)-7,7-dinme
thyl- 5,6,7,8-tetrahydroquinolin-3-yl]-(4-trifluoromethyl phenyl)-net hanOne
F~I ~I CF3 ~N:CF a) 574 g of F

[ 2-cycl opentyl - 4-(4-fl uorophenyl ) -5-hydrd
tetrahydroquinolin-3-yl]-(4-trifluorone phenyl ) - met hanone and 522 m  of
lutidine dissolved in 5.4 litres of tgl owere reacted at -5C to room
tenperature with a mxture of 593.2 gjof jterff-butyldimethylsilyl trifluoro-
met hanesul phonate and | litre of he course of 2.5 hours. The
reacti on was quenched with 10‘:/% hegus—anmoni um chl ori de

y-7,7-dinethyl-5,6,7,8- 5

843 g of 2-cyclopentyl-4-(4-fluorophenyl)-7,7-dimethyl-3-(4-trifluoromethyi-
5 benzoyl)-4,6,7,8-tetrahydro-1H-quinolin-5-one were oxidized to the pyridine at

room temperature in the course of one hour using 7021.3 g of manganese dioxide

(activated) in 28 litres of methylene chloride. After separating off the manganese

dioxide and distilling off the methylene chloride, the residue was recrystallized

from petroleum ether. 618 g of crystals having a purity of 99.3% according to
10 HPLC resulted. By chromatography on silica gel, it was possible to obtain from

the mother liquor of the crystallization, using toluene/ethyl acetate 4:1, a further

168 g of the same quality.

TLC: R;= 0.8 (toluene/ethyl acetate 4:1)

Melting point: 186°C



10 solution, and the organic phase was washed with 0. 1 N hydrochloric acid
and sat ur at dee Agile 843 Femignu@ohmtdepgencar bonat e sol ution and dried. After
distilling off the solvent in vacuo, the residue was recrystallized from
ethanol. A total of 633 g of colourless crystals having a purity of 99.2%
according to HPLC (e.e. 98.7% resulted.l785 Melting point: 108C. TLC Rf =
0.8 (petroleumether/ethyl acetate 9:1) b) 320 ng of manganese di oxi de
(Merck Order _No. 805958, 90% precipitated, active) were added in portions
to 50 ngy of EXHMP %0 ng of anti

;j_[5-(tﬁrlt-bg[tZ)éngélgspéxlityl-aimaﬂéllyémpycr%rllb})scm%meﬂ?yﬁ,?-zhz'lﬁétl{)iltt})ﬁ,@pﬁl@, étﬂﬁ))?d?ﬁ7 2?)
i methyl - 8- ro nolin-3 - -(4-trifluoro-methyl phenyl) -
met hanol di s%udf“\)/her%i3Tytrllﬁy'ﬁ{wugforgelfjthﬁllpgf“&méfrﬁgﬁgoi%d the mixture was stirred
for 7 h. The solvent was renoved in vacuo and the residue was applied
directly to a flash silica gel colum. Chrq:nat ogr aphy usi ng petrol eum
ether/ethyl acetate 15:1 afforded 93 ng of the product. 25 TLC. Rf = 0.6
(petroleum ether/ethyl acetate 9:1) Le A 24 842-Foreign Countries - 180 -
Exanple 370 [5-(tert-Butyl dinethyl si | & | oxy)-2-cycl openty

| - 4- (4-fluoropheny 1)-7,7-di methy | - & 6,]7, 8§"

t et rahydroqui nolin-3-yl]-(4-trifluo 2@y Yy
N

)-nmethanol F OHi ~ CF3

625.3 g of 2-cyclopentyl-4-(4-fluorophenyl)-7,7-dimethyl-3-(4-trifluoromethyl-
5 benzoyl)-7,8-dihydro-6H-quinolin-5-one were reduced at 0° to -5°C in 6 litres of
tetrahydrofuran using 56.4 g of IR,2S-aminoindanol and 800 g of borane-
diethylaniline complex. Quenching of the reaction was carried out after
approximately 20 hours using 500 ml of 1,2-ethanediol. The tetrahydrofuran was
distilled off, the resulting oil was taken up in ethyl acetate and the organic phase
10 was dried and concentrated after washing with 2 N hydrochioric acid and saturated
sodium hydrogen carbonate solution. The residue was recrystallized hot from
cyclohexane. A total of 574 g of colourless crystals having a purity of 99.4%
according to HPLC (e.e. 97.4%) resulted.
Melting point: 114°C
15 TLC: R = 0.2 (petroleum ether/ethyl acetate 9:1)



16.5 m of sodium bis-(2-methoxyethoxy)-di hydroal um nate sol ution (65%
strengt h- 5LeA Bdl§4@rdregarovmtitksd dr opwi se to 9 g of

[ 5-(tert-butyldinmethylsilanyl oxy)-2- cyclopentyl-4-(4-flu

orophenyl ) -7, 7-di met hyl -5, 6, 7, 8-t et rahydr oqui nol i n-3-yl ] - (4-

trifl uor onet hyl phenyl ) - met hanone dissal V&d-in 60 nl of toluene. The

reacti on was quenched after 3.5 hours using nethanol, the m xture was
extracted Wg&h etlhél acetate and the organi c phase was washed with

pot assi um sSaRPIE 2°?rat e sol ution 10 and saturated aqueous sodi um

hydr ogencar hf&tteBstiyl dimiethiy] siiady ki pa-cysidpentyl @i- gt-flLbiopgewfij- 7t hdimsethylent i n
vacuo, the resi cr ySt i o] er. Atotal of 4.8
g of col our |526§Z,§§§t§%@§fcgq%ﬁrg%§lh%§g-(éﬁﬂﬂp§%§%hf&§ g%%ﬁ%}%ﬁa to HPLC (e.e.
99.0% resulted. By chromat ography on siLica gel, it was possible to

obtain fromthe nother liquor of the crystallization, using petroleum
ether/ethyl 15 acetate 9:1, a further S he sanme quality. Mlting
poi nt: 142C. TLC. Rf = 0.5 (petrol eum acetate 9:1) Le A 31
842-Foreign Countries -181- Exanple 3 - Butyl di net hyl

si | anyl oxy) - 2-cycl opentyl - 4- (4-f |2 S-[fl uoro-(4- trifluoronethyl
phenyl)-nmethyl]-7,7-dinethyl -5, 6 oquinoline F FO I CF3 N
1.46 g of diethyl ani nosul phurCEfi svlved in 10 m of tol uene
were added- 5 dropwise at -5C to 3.8

[5-(tert-butyldi nethyl silanyl oxy)-2-cycl opentyl -4-(4-
f1 uor ophenyld)- 7, 574 gefH@tcyslopemyl-4-(4-fluorophenyl)-5-hydroxy-7,7-dimethyl-5,6,7,8-

8 tetraqiydr oqui nakirihyrdduiadite3 511 AUAHABR Yy Iphenyl)-methanone and 522 mi
of lutidine dissolved in 5.4 litres of toluene were reacted at -5°C to room-
temperature with a mixture of 593.2 g of tert-butyldimethylsilyl trifluoro-
methanesulphonate and 1 litre of toluene in the course of 2.5 hours. The
reaction was quenched with 10% strength aqueous ammonium chloride

10 solution, and the organic phase was washed with 0. 1 N hydrochloric acid
and saturated aqueous sodium hydrogencarbonate solution and dried. After
distilling off the solvent in vacuo, the residue was recrystallized from
ethanol. A total of 633 g of colourless crystals having a purity of 99.2%
according to HPLC (e.e. 98.7%) resulted.

15 Melting point: 108°C.

TLC: R, = 0.8 (petroleum ether/ethyl acetate 9:1)

. b) 320 mg of manganese dioxide (Merck Order No. 805958, 90%,
precipitated, active) were added in portions to 50 mg of syn- and 50 mg of
anti-[5-(tert-butyldimethylsilanyloxy-2-cyclopentyl-4-(4-fluorophenyl)-7,7-

20 dimethyl-5,6,7,8-tetrahydroquinolin-3-yl]-(4-trifluoro-methylphenyl)-
methanol dissolved in 2 ml of dichloromethane and the mixture was stirred
for 7 h. The solvent was removed in vacuo and the residue was applied
directly to a flash silica gel column. Chromatography using petroleum
ether/ethyl acetate 15:1 afforded 93 mg of the product.

25 TLC: R;= 0.6 (petroleum ether/ethy! acetate 9:1)



phenyl ) - met hanol dissolved in 37.8 ml of toluene. The reaction was quenched
after 30 mune3l 842-Forei@i Toahteids agueous sodi um hydr ogencar bonat e sol ution
and the organic phase was washed agai n usi ng saturated aqueous sodi um 10
hydr ogencar bonate solution and dried. After distilling off the solvent in
vacuo, the residue was recrystallized-flBOm ethanol. A total of 3.33 g of
colourless crystals having a purity of 99.4% according to HPLC resulted.
By chronatogEaphy on S|Iica gel, it was possible fromthe nother |iquor of
the crystal IE¥p¥370sing petrol eum ether/ethyl acetate 10:1, to obtain a
further 0.26 g of the sanme quality. 15 N@Iting point: 128C. TLC Rf 0.8
etrol eum et her/ acet A 31 842-Foreign Countries - 182 -
(Ef()anpl e 372 [{ (g & ldlgm ngiltl@.@iw)s% -cyclopentyl-4-(4- fluorgphenyl) 7,7-dimethyl-
anyl oxy) - 2- CS'6J7m3€tﬂﬁrMiydﬁoc(u4lndh|nL8llyqF(h&ﬁﬂhbroﬁre&ﬁ}‘lpm glﬁ&hanol
trifluoro-nethyl phenyl)-nethyl]-7,7-dinethyl - tetrahydroquinoline F
FOL CF3 N 2 g of 5-(tert- butYIdlnethYI§iIanY
| oxY)-2-cYcl oPent Yl - 4- (4-fl uoroPhenYl)-7 ZA_L 5 dinethyl
-5,6,7,8-tetrahydroqui nolin-3-yl]-(4-tri DI O -t yl phenyl) - net hanol and
2.14 M of N Ndiethyl-1,1,2, 3,3, 3-hexaH 5¢
60C wunder argon in 25 m of tolueng f
out by pouring into saturated sod
separating off the organic ph%?'
hydr ogencar bonat e sol uti on,

hurs. * Wor ki ng up was carried
ar bonat e sol uti on,
ron with saturated sodi um

16.5 ml of sodium bis-(2-methoxyethoxy)-dihydroaluminate solution (65% strength’
5 in toluene) were added dropwise to 9 g of [5-(tert-butyldimethylsilanyloxy)-2-
cyclopentyl-4-(4-fluorophenyl)-7,7-dimethyl-5,6,7,8-tetrahydroquinolin-3-y1]-(4-
trifluoromethylphenyl)-methanone dissolved in 60 ml of toluene. The reaction was
quenched after 3.5 hours using methanol, the mixture was extracted with ethyl
acetate and the organic phase was washed with potassium sodium tartrate solution
10 and saturated aqueous sodium hydrogencarbonate solution and dried. After
distilling off the solvent in vacuo, the residue was recrystallized from petroleum
ether. A total of 4.8 g of colourless crystals having a purity of 99.4% according to
HPLC (e.e. 99.0%) resulted. By chromatography on silica gel, it was possible to
obtain from the mother liquor of the crystallization, using petroleum ether/ethyl
15 acetate 9:1, a further 1.8 g of the same quality. '
. Melting point: 142°C.
TLC: Ry = 0.5 (petroleum ether/ethyl acetate 9:1)



10 drying and concentration in vacuo. The residue was recrystallized from
hot et hanol Ledd3hi8+Fodeign fipupiresded 1.3 g of col ourl ess crystals having a
purity of 99.4% according to HPLC. By chromatography on silica gel, it was
possible fromthe nother Iiquor of the crystalllzatlon usi ng petroleum
ether/ethyl acetate 10:1, to obtain a-fl¥lther 0.3 g of the sane quality.

Le A 31 842-Foreign Countries 183 Exanple 373 2-Cycl

opentyl - 4- (4 fI uo ? nyl)-3-[fluoro-(4-trifluoronethyl phenyl)-nmethyl]-7,7-
di met hyl - "e? ]:hydroqui nolin-5-ol F F OH CF3 N 110 g of

5-(tert- butyldlnethyI5|IanyI oxy) - 2- cyclopentyl 4- (4-fluorophenyl)-3-- 5

[quoro(4t| I . ) - t 7-

-5,6,7, 8- tet? yrg%%gfﬁg%#@ggpa\v{\gi%xngt %FJ&P ylﬂég'@rﬁélto}/@l\‘?%lr)s} -[uorordst ur e
of 913 ni of triflueromdihytphenyl)-metuil H7,7-diBBthyids, 607, 8-ttt dhgdwiquaotin®02 m  of
tetrahydrofuran. Wrking up was carried out by pouring into saturated
aqueous sodi um hydrogencar bonate sol uti ofi and extraction with ethyl
acetate. The organic phases were dried giifer fresh washing 10 with
saturated aqueous sodi um hydrogencar bon sollutfion. After distilli ng off
the solvent in vacuo, the residue wa,s NoCT Yet ed from cycl ohexane.
After drying in an oil-punp vacu 1. 1 g of colourless
crystals having a purity of 99.4 o0 HPLC (e.e. 99.5% resulted.
By chromat ography on silica ste fromthe nother |iquor of
the crystallization, using pefrioleu et her ethyl acetate 7:1, to obtain
a further 10.8 g of the sane qualit

5

1.46 g of diethylaminosulphur trifluoride dissolved in 10 ml of toluene were added

5 dropwise at -5°C to 3.8 g of [5-(tert-butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-
fluorophenyl)-7,7-dimethyl-5,6,7, 8-tetrahydroquinolin-3-yl]-(4-trifluoromethyl-
phenyl)-methanol dissolved in 37.8 ml of toluene. The reaction was quenched after
30 minutes using saturated aqueous sodium hydrogencarbonate solution and the

. organic phase was washed again using saturated aqueous sodium

10 hydrogencarbonate solution and dried. After distilling off the solvent in vacuo, the
residue was recrystallized from ethanol. A total of 3.33 g of colourless crystals
having a purity of 99.4% according to HPLC resulted. By chromatography on
silica gel, it was possible from the mother liquor of the crystallization, using
petroleum ether/ethyl acetate 10:1, to obtain a further 0.26 8 of the same quality.

| 15 Melting point: 128°C.

. TLC: R;= 0.8 (petroleum ether/ethyl acetate 9:1)



Melting point: 140C TLC. Rf- = 0.2 (petroleumether/ethyl acetate 9:1) Le A
31 842- For eilgnACOURE2Feseign CountriePat ent Cl ai ns 1. Cycl oal kano- pyri di nes of
the general formula (1) A DR~ ENR2inwhich A represents aryl having
6 to 10 carbon atons, which is optionally substituted 5 up to 5 tines in
an identical or different manner by hatd§én, nitro, hydroxyl,
trifluoronmethyl, trifluoronethoxy, or by straight-chain or branched al kyl,
acyl, hydrox alkﬁhlor al koxy each having up to 7 carbon atons, or by a
group of the™¥Yyp %gz-NR3R4, in which 10 R3 and R4 are identical or

di fferent and denote hydrogen, phenyl or straight- chain or branched al kyl

havi t carhon, ato .D represents aryl ving 6.to rbon atons,
Wi i o opt iSRS BLe e Ry arioenii B b epbeR ) fcteanes hy
or tri fl uor omgluococmetiophieapl)asethyld-7,7-dinteaklilcgb, 7 Bttetritey di@quindlmeR Re , R6
L- R6~1(~ R T_V-X 15 or

2 g of [5-(tert-butyldimethylsilanyloxy)-2-cyclopentyi-4-(4-fluorophenyl)-7,7-

5 dimethyl-5,6,7,8-tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanol  and
2.14 ml of N,N-diethyl-1,1,2,3,3,3-hexafluoropropylamine were stirred at 60°C
under argon in 25 ml of toluene for 18 hours. Working up was carried out by
pouring into saturated sodium hydrogencarbonate solution, separating off the
organic phase, fresh extraction with saturated sodium hydrogencarbonate solution,

10 drying and concentration in vacuo. The residue was recrystallized from hot ethanol
and after drying yielded 1.3 g of colourless crystals having a purity of 99.4%
according to HPLC. By chromatography on silica gel, it was possible from the
mother liquor of the crystallization, using petroleum ether/ethyl acetate 10:1, to
obtain a further 0.3 g of the same quality.



in which R5 and R6 and R9 independently of one another denote cycl oal kyl
having 3 tol&Ac3t BAR-Eereigm Countritgenot e aryl having 6 to 10 carbon atoms, or
a 5- to 7-nenbered, optionally 20 benzo-fused, saturated or unsaturated,
nmono-, bi- or tricyclic heterocycle having up to 4 heteroatons fromthe
series S, N and/or 0, where the cycles-US3A 31 842-Foreign Countries - 185
are substituted, if appropriate, in the case of the nitrogen-containing
rings also yia tﬂe3 function, up to 5 times in an identical or different
manner by haldY® “t1ifluoronethyl, nitro, hydroxyl, cyano, carboxyl
trifluoronethoxy, straight-chain or branched acyl, alkyl, alkylthio,

al kyl al koxy, ¢ 2l rb eac ing u 6 .car hon ons,
by aryl- or Zﬁﬁg’ﬁeg%lnzgt(ﬁﬁj %gguf%%{l 7 %Lﬂ X 'g‘l'gﬁ”c%g'ﬂ8@?#&’3‘”@5‘/‘?8”?'&‘]52550n
atons or by dmetiagts, o S-teyralpaitoquifelsestol ar omatic 5- to 7- menbered

het erocycl e having up to 3 heteroatons fromthe series S, N and/or O,

and/ or are substituted by a group of the fornula -OR10, -SR', -S02R12 or -
10 NR 13R14 in which R10, R11l and R12 i ndgpendently of one anot her denote
aryl having 6 to 10 carbon atons, which its part is substituted up to
2 times in an identical or different nmange phenyl , hal ogen or by
straight-chain or 15 branched al kyl 0 6 carbon atons, R13 and
R14 are identical or different and £ eagi ng of R3 and R4 indicated
above, :

110 g of S5-(tert-butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluorophenyl)-3-
5 [fluoro-(4-trifluoromethylphenyl)-methyl]-7,7-dimethyl-5,6,7,8-tetrahydroquinoline
were stirred at 40°C for 2 hours in a mixture of 913 ml of 5 N hydrochloric acid,
1364 ml of methanol and 902 ml of tetrahydrofuran. Working up was carried out
by pouring into saturated aqueous sodium hydrogencarbonate solution and
extraction with ethyl acetate. The organic phases were dried after fresh washing
10 with saturated aqueous sodium hydrogencarbonate solution. After distilling off the
solvent in vacuo, the residue was recrystallized from cyclohexane. After drying in
an oil-pump vacuum, a total of 71. 1 g of colourless crystals having a purity of
99.4% according to HPLC (e.e. 99.5%) resulted. By chromatography on silica gel,
it was possible from the mother liquor of the crystallization, using petroleum
15 ether/ethyl acetate 7:1, to obtain a further 10.8 g of the same quality.
‘ Melting point: 140°C
TLC: R¢ = 0.2 (petroleum ether/ethyl acetate 9:1)



or R5 and/or R6 denot e a radlcal of the formula O X F _0:0 F3C O 20 or
R7 denotes hy&iAohk842 AL ¢hd R8 denot es hydrogen, hal ogen, azido,
trifluoronethyl, hydroxyl trlfluoronethoxy, strai ght-chain or branched

al koxy or al kyl each haV|ng up 25 to 6 carbon atons or a radical of the
formul a - NRI5R16 Le A 31 842-Foreign colffries - 186 - in which RL5 and R16
are identical or different and have the neaning of R3 and R4 i ndicated
above, or 5537 ggﬂ.R8 together forma radical of the fornmula =0 or =NR17
in which R hydrogen or straight-chain or branched al kyl, al koxy
or acyl each having up to 6 carbon atons, L denotes a straight-cgain or
branched al kyl en Nyl [.n ing up to car bon at ons,
each of mhicK is%§g¥F§%§§E?hgﬂﬁiﬁ??ﬁ%%%éﬁgﬂ?égﬁp?yines by hydroxyl, T and X
are identical or different and denote a straight-chain or branched

al kyl ene chain having up to 8 carboA atons,

~ O,

in which

A represents aryl having 6 to 10 carbon atoms, which is optionally substituted
‘ 5 up to 5 times in an identical or different manner by halogen, nitro, hydroxyl;
trifluoromethyl, trifluoromethoxy, or by straight-chain or branched alkyl,
acyl, hydroxyalkyl or alkoxy each having up to 7 carbon atoms, or by a
group of the formula -NR3R?,

in which

10 R> and R? are identical or different and denote hydrogen, phenyl or straight-
chain or branched alkyl having up to 6 carbon atoms,

D represents aryl having 6 to 10 carbon atoms, which is optionally substituted

by phenyl, nitro, halogen, trifluoromethyl or trifluoromethoxy, or represents

' a radical of the formula
8
R7\/R
R—L— | RN R—T-V—X—
15 or ,
in which

R’ and RS and R’ independently of one another denote cycloalkyl having 3

to 6 carbon atoms, or

denote aryl having 6 to 10 carbon atoms, or a 5- to 7-membered, optionally
20 benzo-fused, saturated or unsaturated, mono-, bi- or tricyclic heterocycle

having up to 4 heteroatoms from the series S, N and/or O, where the cycles



or 15 T or X denotes a bond V represents an oxygen or sul phur atomor an
-NR18 group, L 3 I8 K s hydrogen or straight-chain or branched
al kyl having up to 6 car bon atons or phenyl, 20 E represents cycl oal kyl
having 3 to 8 carbon atons, or represents stralght- chain or branched al kyl
having up to 8 carbon atoms, which is opt®onally substituted by cycl oal kyl
having 3 to 8 carbon atons or hydroxyl, or represents phenyl which is
optionally substi_tut en or t.ri | uorongthyl, Le A 31 842-Foreign
Countries - 187 R i t'?é ‘{]dé&%ﬁéqpr'?ffr’ A 4N R3E § h%ﬁﬁf%e?arc%t@‘é’h%é’&gs

al kyl ene chai n halsonga mlpe Ntfnmztlmardpom atiars ,m\ahlldé’htﬂ&hlSér di€ferdn Sidnhbrt By 2 liy?,a
carbonyl group a al

O CH2 07 - OR19 1% %E ‘ﬁ%‘“ﬂ “I‘P" hyta &y 5“y|aﬂ° v&%&%” tcﬁHé "HZ%'P‘E‘

i dentical or di ffSt,fﬂlsht-dmm ofe hoanshed rasmbealksﬂ dtkydthi@, aRyBillcteayptaﬂso)dyy@r ogen,
cycl oal kyl havi ngR@o% ca7rb%<'f\rylpo@ac41t Ql%m%tlf@'tghb ﬁm'o'?l a%mgr%@dﬂ?gl

silylal kyl havin 8 carbon atons t-ch
y Y %rnHuoromethyl substituted aryl each having 6 to 10 carbon atoms or by an

* optionally benzo-fused, aromatic 5- to 7-membered heterocycle having up to
3 heteroatoms from the series S; N and/or O,

and/or are substituted by a group of the formula -OR'?, -SR!!, -802R12 or -
10 NRPRM

‘ in which
‘ in w

R R! and R!? independently of one another denote aryl having 6 to 10
carbon atoms, which for its part is substituted up to 2 times in an

identical or different manner by phenyl, halogen or by straight-chain or
15 branched alkyl having up to 6 carbon atoms,

R!3 and R' are identical or different and have the meaning of R® and R*
indicated above,

or

R> and/or R® denote a radical of the formula

o><,=
I
X LIS
or

R7 denotes hydrogen or halogen

20

and

R® denotes hydrogen, halogen, azido, trifluoromethyl, hydroxyl,
trifluoromethoxy, straight-chain or branched alkoxy or alkyl each having up
25 to 6 carbon atoms or a radical of the formula -NRPR'®,



branched al kyl having up to 8 carbon atons, which is optionally 10
substit ut ed by AhytBd2\Horeigt iCaughieschai n or branched al koxy having up to 6
carbon atons or by phenyl, which for its part can be substituted by

hal ogen, nitro, trifluoronmethyl, trifluoronethoxy or by phenyl- or

tetrazol e-substituted phenyl, and al kyl- 18 -optional ly substituted by a
group of the formula -OR22, 15 in which R22 denotes straight-chain or
branched acyl having.yp to 4 carbon atons or benzyl, or R19 denotes

strai ght-chain oﬂ"B&%ﬁbhed acyl having up to 20 carbon atons or 20 benzoyl
which is optionally substituted by hal ogen, trifluoronethyl, nitro or
trifluoronmethoxy,,er ptes .gtrai ght-chain or, branched fl uorgagyl hayi ng
up to 8 carbon g d @E'ﬁ EBFQI‘HEF‘E@ &“@f%84Q@WHEbP ﬁgcﬁﬂn3¥ies -
188 R20 and R21 arendideted abae, or di fferent, and denote hydrogen, phenyl or
straight- chain or branched al kyl having up to 6 carbon atons, or R20 and
R21 together forma 3 to 6-nenbered carbocycle, 5 and, if appropriate al so
gem nal ly, theOtarbocycles forned are optionally substituted up to 6 tines
in an identical or different manner by trifluoromethyl, hydroxyl, hal ogen,
carboxyl_, nitro; azido, cyano, cycloalk or cycloal kyl oxy each having 3

: ( |
to 7 carbon at%%ﬁ?dgytggﬁ Wd%ﬁmdhﬁﬁﬁmbpyﬁﬁéhﬁh@d=é?Rbi?@hnbonyl,

in which

. RY7 denotes hydrogen or straight-chain or branched alkyl, alkoxy or acyl
each having up to 6 carbon atoms,

L denotes a straight-chain or branched alkylene or alkenylene chain each

10 having up to 8 carbon atoms, each of which is optionally substituted up to 2
times by hydroxyl,

T and X are identical or different and denote a straight-chain or branched
alkylene chain having up to 8 carbon atoms,

or
15 T or X denotes a bond,

V' represents an oxygen or sulphur atom or an -NR!® group,
in which

R!® denotes hydrogen or straight-chain or branched alkyl having up to 6
carbon atoms or phenyl,

20 E represents cycloalkyl having 3 to 8 carbon atoms, or represents straight-
chain or branched alkyl having up to 8 carbon atoms, which is optionally
substituted by cycloalkyl having 3 to 8 carbon atoms or hydroxyl, or

represents phenyl which is optionally substituted by halogen or
trifluoromethyl,



al koxy or al kylthio each having up to 6 carbon atons or by straight-chain
or 10 branched\ al RiR-Huaeicn@auptried 6 carbon atons, which for its part is
substituted up to 2 tines in an identical or different nmanner by hydroxyl,
benzyl oxy, trifluoronethyl, benzoyl, straight-chain or branched al koxy,
oxyacyl or carboxyl each having up to -41&arbon atons and/or phenyl, which
for its part can be substituted by hal ogen, trifluoronethyl or
trifluoronethoyy, iSzand/or t he carbocycles formed, also gempally, are
optional Iy subBt i2pttegtogpthenfosm g istraight-ghasm of deachediplkylengichpiar kavingrapner
by phenyl, benzoyb,7 ¢dibeph@mg! whlch mustfeosuyktaramy, a vhrbefyif @bup BRd/br BAr t
are optionally substit tf&ﬁg% hqlogen, trifluoronmethyl, trifluoronethoxy
or nitro, and/orzb?'“%g? [PWéubstituted by a radical of the fornula 20
1,2 (CH-SO-CH, -(CO,or =0, 2 s s a- > in which c denotes a nunber 1,
2, 3 or 4, d denotes a nunmber 0 or 1, R 23 and R24 are identical or
different and denote hydrogen, cycloal kyl having 3 25 to 6qogarbon atons,
strai ght-chai n gqcHhfaretord al kyl having up to 6 carbon Le A|31 842-Foreign
Countries - 189 atbms, benzyl.3 @-pHenyP, i eRORY opt{ pnalTy ket t ut ed

. ) o. . . E ( Yo
up to 2 times in an ~Ledhtical ok differeént .manner by halbgen4
trifluoronmethyl, cyano, phenyl or nitro, and/or thercarbocycles forned are
optionally substituted by a spiro-linked 5 radical of the formula

5 in which

a and b are identical or different and denote a number 1, 2 or 3,

R denotes hydrogen, cycloalkyl having 3 to 7 carbon atoms, straight-chain
or branched silylalkyl having up to 8 carbon atoms or straight-chain or
branched alkyl having up to 8 carbon atoms, which is optionally

10 substituted by hydroxyl, straight-chain or branched alkoxy having up to
6 carbon atoms or by phenyl, which for its part can be substituted by
halogen, nitro, trifluoromethyl, trifluoromethoxy or by phenyl- or
tetrazole-substituted phenyl,

and alkyl is optionally substituted by a group of the formula -OR??,

' 15 in which

R*2 denotes straight-chain or branched acyl having up to 4 carbon
atoms or benzyl,

or

R denotes straight-chain or branched acyl having up to 20 carbon atoms or

20 . benzoyl which is optionally substituted by halogen, trifluoromethyl,
nitro or trifluoromethoxy, or

denotes straight-chain or branched fluoroacyl having up to 8 carbon
atoms and 9 fluorine atoms,



R31 25 W- YR NXR26 R32 272 CW- Y (CRR)e<Ra i, 8C(RR),
in which WelLtheBlddadioesigarCamxpipggn or a sul phur atom Y and Y t oget he
to 6-nmenbered straight-chain or branched 10 al kyl ene chain,

denotes a nunber 1, 2, 3, 4, 5, 6 or 7, f denotes a nunber | or 2, R25,

forma 2-

R26, R27,
hydr ogen,
15 al kyl

R2g,
trif

R29, R30 and R31 are ident8cal or different and denote
| uor onet hyl, phenyl, hal ogen or straight-chain or branche

or al kgxy eagh hayi ing up to 6 carbon atonms, or R25 and R26 or

and R28 in eacﬁ cabR{ ogest lﬁ*é?tlcfabPmdaff%f?mtauag%tdemialhmd@gen beteenylhe stadi Ryt

chain having up tchai érarafthedtalifB hafing vpOolP2earbBiflafdafh or R27 and R28 in
each case together forma radical of the fornmula Le A 31 842-Foreign

Countri es

10

15

20

25

or
R? and R?! together form a 3 to 6-membered carbocycle,

and, if appropriate also geminally, the carbocycles formed are optionally
substituted up to 6 times in an identical or different manner by trifluoromethyl,
hydroxyl, halogen, carboxyl, nitro, azido, cyano, cycloalkyl or cycloalkyloxy
each having 3 to 7 carbon atoms, by straight-chain or branched alkoxycarbonyl,
alkoxy or alkylthio each having up to 6 carbon atoms or by straight-chain or
branched alkyl having up to 6 carbon atoms, which for its part is substituted up
to 2 times in an identical or different manner by hydroxyl, benzyloxy,
trifluoromethyl, benzoyl, straight-chain or branched alkoxy, oxyacyl or carboxyl

each having up to 4 carbon atoms and/or phenyl, which for its part can be
substituted by halogen, trifluoromethy! or trifluoromethoxy,

and/or the carbocycles formed, also geminally, are optionally substituted up to 5
times in an identical or different manner by phenyl, benzoyl, thiophenyl or
sulphonylbenzyl, which for their part are optionally substituted by halogen,

trifluoromethyl, trifluoromethoxy or nitro,

and/or are optionally substituted by a radical of the formula

12 _(CH), . -SO;CH, {(CO)NR®R** or =0,
~~

in which
¢ denotes a number 1, 2, 3 or 4,
d denotes a number O or 1,

R? and R?* are identical or different and denote hydrogen, cycloalkyl having 3
to 6 carbon atoms, straight-chain or branched alkyl having up to 6 carbon

r
e

d

or

R27



- 190 W- CH2 1 W- (CH2)9 in which Whas the neaning indicated above,
g denotes a he8i 882-Eureign Chunfries6 or 7, 5 R32 and R33 together forma 3-
to 7-menbered heterocycle which contains an oxygen or sul phur atomor a
group of the fornmula SO SO2 or -- NR34 , in which R34 denotes hydrogen,
phenyl, benzyl or straight-chain or brand¥d al kyl 10 having up to 4
carbon atons, and their salts and N-oxides, with the exception of
5(6H) - qui nol one, 3- benzoyl -7, 8-di hydro-2,7,7-trimethyl -4-phenyl. 2.

Cycl oal kano- pyri d{91eS bspztl s phspph Mgt soprtiona!ly sulctisited up 30 i2nfinves éthan5 A
represents napht hydntieal phaiffdrentemaihedfbyhil6fen, &riﬂ@&rb%ﬁlyh,ycﬁue%hérﬁi Qd up
to 2 times in an j.dentical or different manner by fluorine, chlorine,

brom ne, am no, H@%?oxyl, trifluoronmethyl, trifluoronethoxy or by
straight-chain or branched al kyl or al koxy each having up to 6 carbon

atons, 20 D repreqgnksnl h:%%cyw@é ?Qmile% R (i)lﬁpo%lallly sﬁgslﬁlt]tie(tl L{)tyeg sl;))}/roﬂimtkreg’

fluorine,
5

radical of the formula

RCH

5]
wW-Y R’ R’ R
( X C )= C
, 21,2
wW-Y (CR"R 5), ) (chsRao)' . R33
0

>

r
in which
W either denotes an oxygen or a sulphur atom,

Y and Y' together form a 2- to 6-membered straight-chain or branched
10 alkylene chain,

e denotes a number 1, 2,3, 4, 5, 6 or 7,
f  denotes a number 1 or 2,

. R?, R?®, R? R2 R R® and R3! are identical or different and denote
hydrogen, trifluoromethyl, phenyl, halogen or straight-chain or branched
15 alkyl or alkoxy each having up to 6 carbon atoms,

or

R?* and R?® or R’ and R?® in each case together form a straight-chain or
branched alkyl chain having up to 6 carbon atoms,

or

20 R* and R or R’ and R?® in each case together form a radical of the
formula



chlorine, brom ne, phenyl, trifluoronethyl or trifluoronethoxy, or
represents alLe AdBL8W2dPordigme Coontmeka Le A 31 842-Foreign Countries -191- R7
Re R5 L- RO -R TV-X- or in which R5, R6 and R9 independently of one anot her
denote cycl opropyl, cyclopentyl or cyclohexyl, or 5 denote phenyl,
napht hyl , pyridyl, tetrazolyl, pyrinmdyll9pyrazinyl, pyrrolidinyl,

i ndol yI', norpholinyl, imdazolyl, benzothiazolyl, phenoxat hi i n-2-yl ,
benzoxazol yl, furyl, quinolyl or purin-8-yl, where the cycles are al so
substituted via the N function, optionally up %; 3 tinmes in the case of
the nitrogen-containing rings, in an i dentical© 10 different manner by

fluorine, chlorine, bromne, trifluoronethyl, droxyl, cyano, carboxyl,
trifluoromethoxy, straight-chain or branc ed ( ¢, alkyl, alkylthio,

al kyl al koxy, al koxy or al koxycarbonyl each having’up to 4 carbon atons,
triazolyl, tetrazolyl, benzoxathiazolyl, or trifluoronethyl-substituted
phenyl or phenyl . 1§“ nd/ or are substitued by a group of the fornula -OR10,
-SRI" or - SO R1MWY §Vhich R10, R' and R12 are identical or different and
denot e phenyl, which for

W has the meaning indicated above,

g denotes a number 1, 2, 3, 4, 5, 6 or 7,

. 5 R3? and R* together form a 3- to 7-membered heterocycle which contains
an oxygen or sulphur atom or a group of the formula SO, SO, or -

NR3

in which

R3* denotes hydrogen, phenyl, benzyl or straight-chain or branched alkyl
10 having up to 4 carbon atoms,

and their salts and N-oxides, with the exception of 5(6H)-quinolone, 3-
‘benzoyl-7,8-dihydro-2,7,7-trimethyl-4-phenyl.

2 Cycloalkano-pyridines of the formula according to Claim 1
in which
15 A represents naphthyl or phenyl, each of which is optionally substituted up
to 2 times in an identical or different manner by fluorine, chlorine,
bromine, amino, hydroxyl, trifluoromethyl, trifluoromethoxy or by

straight-chain or branched alkyl or alkoxy each having up to 6 carbon
atoms,

20 D represents phenyl which is optionally substituted by nitro, fluorine,
chlorine, bromine, phenyl, trifluoromethyl or trifluoromethoxy, or

represents a radical of the formula



its part is substitued up to 2 tinmes in an identical or different nmanner

20 by phenyl LefA 3b84@oreigh drduntriasr by strai ght-chain or branched al kyl
having up to 4 carbon atons, R5 and/or R6 denotes a radical of the fornula
"OF1Z CXF F3C O or R7 denotes hydrogen, fluorine, chlorine or brom ne Le
A 31 842-Foreign Countries - 192 - and R¥ldenot es hydrogen, fluorine,
chlorine, bromne, azido, trifluoronethyl, hydroxyl, trifluoronethoxy,
straight-chain or branched al koxy or alkyl having up to 5 carbon atons in
each 5 case or a radical of the fornula -NRL5R16, in which R15 and R16 are
identical or different and denotg7hy8?ogen, phenyl or straight-chain or
branched al kyl having up to 4 cikg%ﬁlftons, or 10 R7 and R8 together form
a radi cal of the fR¥rmula =0 or 7>in whigh R _dgnotes hydrogen or
straight-chain or branched al kyl, al koxy omor acyl each having up to 4
carbon atons, L denotes a straight-chain or branched al kyl ene or al kenyl ene
chain 15 each having up to 6 carbon atons, each of which is optionally

in which

R’ R® and R’ independently of one another denote cyclopropyl, cyclopentyl
or cyclohexyl, or ]
5 denote phenyl, naphthyl, pyridyl, tetrazolyl, pyrimidyl, pyrazinyl,
pyrrolidinyl, indolyl, morpholinyl, imidazolyl, benzothiazolyl,
. phenoxathiin-2-yl, benzoxazolyl, furyl, quinolyl or purin-8-yl, _
where the cycles are also substituted via the N function, optionally up
to 3 times in the case of the nitrogen-containing rings, in an identical or
10 different manner by fluorine, chlorine, bromine, trifluoromethyl,
hydroxyl, cyano, carboxyl, trifluoromethoxy, straight-chain or branched
acyl, alkyl, alkylthio, alkylalkoxy, alkoxy or alkoxycarbonyl each
having up to 4 carbon atoms, triazolyl, tetrazolyl, benzoxathiazolyl, or
trifluoromethyl-substituted phenyl or phenyl,
15 and/or are substitued by a group of the formula -OR'°, -SR!! or -

SO,R'?,
in which
R' R!" and R'? are identical or different and denote phenyl, which for
its part is substitued up to 2 times in an identical or different manner
20 by phenyl, fluorine, chlorine or by straight-chain or branched alkyl

having up to 4 carbon atoms,

R> and/or R® denotes a radical of the formula
oo Ik
J F F,c” o
or ,

R’ denotes hydrogen, fluorine, chlorine or bromine



substituted up to 2 times by hydroxyl, T and X are identical or different

and denot e aLstA 3l @4@-Kdraign (Guntriasanched al kyl ene chain having up to 6

carbon atons, or 20 T or X denotes a bond, V represents an oxygen or

sul phur atomor a group of the fornula -NR 8 in which Le A 31 842-Foreign
Countries -193- R18 denotes hydrogen or- KZ%rai ght-chain or branched al kyl
having up to 4 carbon atons or phenyl, E represents cycl opropyl, -butyl,
-pentyl, -hexyl or -hgptyl, or represents straight-chain or branched al kyl
having up to 6 carbd®® 5 atons, which is optionally substituted by

cycl opropyl, -butyl, -hexyl, -pentyl, -heptyl or by hydroxyl, or represents
phenyl which is optdsonally, substituted by_.fluorine, chlorine or )
trifluoronethyl, Rllgnd R2(Fgﬁg?%ép%¥8gﬁ%aﬂ§PFHWgHﬁUBH&FntHP“BP%ﬂ@ﬁéH%

al kyl ene chain having up ttoflbocemdioyl, Aydmryl, whiflabromestioxye sabipght-thaik ed by a

gﬂcagxél i gr 8‘%—)9 \ ;'-0 an;zl/ lor Oﬁ}¥n<§1&&|%ﬂlog(9loroaflk};l I?l%vifn%ruréutloaS g::ell_rlb(g:rll_I aé)rrlls 1:|f12ea](':h3
5 case or a radical of the formula -NR'’R!¢,

in which

R'® and R'® are identical or different and denote hydrogen,. phenyl or
straight-chain or branched alkyl having up to 4 carbon atoms,

or
10 R and R® together form a radical of the formula =0 or =NR!7,
in which

R!'7  denotes hydrogen or straight-chain or branched alkyl, alkoxy
or acyl each having up to 4 carbon atoms, |

L denotes a straight-chain or branched alkylene or alkenylene chain
15 each having up to 6 carbon atoms, each of which is optionally

substituted up to 2 times by hydroxyl,

T and X are identical or different and denote a straight-chain or

branched alkylene chain having up to 6 carbon atoms,

or
20 T or X denotes a bond,

V represents an oxygen or sulphur atom or a group of the formula
-NRIS-,

in which



1,2 01 ° (CR20R21)b in which i a and b are identical or different and
denot e a nunixeA 3l 822-Horedgn Coumiti®s denot es hydrogen, cycl opropyl,

cycl opentyl, cyclohexyl, straight-chain or branched silylal kyl having up
to 7 carbon atons or straight-chain or branched al kyl having up to 6
carbon atons, which is optionally substlPButed by hydroxyl, straight-chain
or branched al koxy having up to 4 carbon atons or by phenyl which for its
art can be substituted,by 20 fluorine, chlorine, bromine, nitro, .

F rifluoromethyl, trif IRS%r oRERIES Py driogempr staiePi-chagn o dirprghs ealkyl bkavingut ed

phenyl, 22 and al kyl is oppitematdrors atbfsidrphesyiby a group of the formula
-OR, Le A 31 842-Foreign Countries - 194 - in which R22 denotes

straight-chain or branched acyl having up to 3 carbon atons or benzyl, or
5 R19 denotes strai ghtremiesénts ocydboprophbd-taayl, hsentylg hexyb ok8 -Begthpnoat ons

or benzoyl which is i I -subst it d b | worine. chlorine rom ne,
trifluoroﬁethyl, nitrga%%&@ﬁL%zﬂlﬁS%%?h%i&?ég%e%éﬁg@J¥W@¥§gpgkﬁBcﬁﬁ?ﬂ’or
branched fluoroacyl hatimgy wipch ¢ éptiamalipsubstiattedrby ciolopRpybndufy21-haxy,
identical or differentpeid GEHYT EorMbY" RY&BxyIPNE"¥eprBents phenyl which is

optionally substituted by fluorine, chlorine or trifluoromethyl,

R! and R? together form a straight-chain or branched alkylene chain having
up to 6 carbon atoms, which must be substituted by a carboxyl group

‘ 10 and/or by a radical of the formula
(CH)——CH
% | © 1.3 o-cH, °7 —OR"
°° . I .
0 r
OH

in which
a and b are identical or different and denote a number 1, 2 or 3,

15 R'® denotes hydrogen, cyclopropyl, cyclopentyl, cyclohexyl, straight-chain
or branched silylalkyl having up to 7 carbon atoms or straight-chain or
branched alkyl having up to 6 carbon atoms, which is optionally
substituted by hydroxyl, straight-chain or branched alkoxy having up to
4 carbon atoms or by phenyl which for its part can be substituted by

20 fluorine, chlorine, bromine, nitro, trifluoromethyl, trifluoromethoxy or
by phenyl- or tetrazole-substituted phenyl,

and alkyl is optionally substituted by a group of the formula -OR??,



straight-chain or branched al kyl having up to 4 carbon atons, or R20 and
R21 toget herL¢ or 31 842 Fokeigi Qouhtriesycl obutyl, cycl opentyl, cycl ohexyl or
cycl oheptyl ring, 15 and the carbocycles fornmed are optionally substituted
up to S times in an identical or different manner, optionally also
gemnally, by trifluoronethyl, hydroxyll94carboxyl, azido, fluorine,
chlorine, bromne, nitro, cyano, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cyclopropyl oxy, cyclopentyl oxy, cyclohexyloxy, by
straight-chain or bramehdéct2o al koxycarbonyl, al koxy or alkylthio each
having up to about 5 carbon atons or straight-chain OL branchgd alryl2
having up to 5 carbon _gtons, which for |ts part is substituted up to

ti nesgi npan i denti cal or dideries siraighinghein aygranglmdo%@yl havjag 2p| te) carbemzoy |
straight-chain or branched adkouybenzypxyacyl each having up to 3 carbon
atons, trifluoronethyl and/or phenyl, which for 25 its part can be
substituted by fluorine, chlorine, bromne, trifluoronethyl or
trifluoromethoxyorand/ or the carbocycles formed, also genmnally, are
optional Iy substituted up to 4 tinmes in an identical or different manner
by phenyl, benzoyl,, thiophenyl Le A 31 842-Foreign Countries - 195 or

sul phonyl benzyl , R/\,%id@mtﬁﬁﬁtffl@]@'rqhaplam brarldle_d!pﬂcybh@idllllg/usm@éﬁlhdachoachttxylg or
fluorine, chlorine, i icht i f : r . itro,
and/ or are optional Ib{%ﬁgﬁégtﬂi"tcﬁ tltgbggﬁ%g?%@?éégf&ow tfﬁlghﬁg"raéruﬁgxei?go?@—{?) C
-S02 C6H5, -(CO)d N 1Egesemeghyl,agtro or trifluoromethoxy, or

denotes straight-chain or branched fluoroacyl having up to 6 carbon

. ' atoms,

10 R?° and R®! are identical or different, and denote hydrogen, phenyl or

straight-chain or branched alkyl having up to 4 carbon atoms,

or

R?° and R?! together form a cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl ring, '

15 and the carbocycles formed are optionally substituted up to 5 times in

an identical or different manner, optionally also geminally, by

' trifluoromethyl, hydroxyl, carboxyl, azido, fluorine, chlorine, bromine, nitro,
cyano, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropyloxy,

cyclopentyloxy, cyclohexyloxy, by straight-chain or branched

20 alkoxycarbonyl, alkoxy or alkylthio each having up to about 5 carbon atoms

or straight-chain or branched alkyl having up to 5 carbon atoms, which for

its part is substituted up to 2 times in an identical or different manner by

hydroxyl, benzyloxy, benzoyl, straight-chain or branched alkoxy or oxyacyl

each having up to 3 carbon atoms, trifluoromethyl and/or phenyl, which for

25 its part can be substituted by fluorine, chlorine, bromine, trifluoromethyl or
trifluoromethoxy,

and/or the carbocycles formed, also geminally, are optionally substituted up

to 4 times in an identical or different manner by phenyl, benzoyl, thiophenyl



5 in which ¢ denotes a nunber 1, 2, 3 or 4,
and R24 are LiddAnil 84d-Foreighi Cherteis§ and denot e hydrogen,

d denotes a number 0 or

1, R23

cycl obutyl, cyclopentyl,
having up to 5 carbon atons, benzyl

cycl ohexyl ,

cycl opropyl,

strai ght-chain or branched al kyl 10
or phenyl,

which is optionally

substituted by fluorine,

chl ori ne,

br orilAg,- phenyl

or trifluoronethyl,

and/ or the carbocycles forned are optionally substituted by a spiro-Iinked

radi cal
15 in which Le A°BIsURionplearyn vduetht for cther paw giedenbe

of the formula R31 WY R25 R26 CR27TR2 W - Y, @ilcmlbl';g% eﬁhobrj»(
Yesgpgifut ygen

O 0=

or a sul phur at ofuorfnéfioYine! BERIiNE triflQbiOntRA, ﬁrﬂ’lu@rmp&(g@& fikioal ght chain

chaln
1 or 2,

or branched al kyl

e denotes a nunber 1, 2
denot es "'a nunber :

5
®
10
¢
15

and/or are optionally substituted by a radical of the formula

23,24

(CH,), -S0,CiH;, -(CO),NR™R
~~

1.2 -

or =

in which
¢ denotes a number 1, 2, 3 or 4,

d denotes a number O or 1,

R? and R* are identical or different and denote hydrogen, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, straight-chain or branched alkyl
having up to 5 carbon atoms, benzyl or phenyl, which is optionally

substituted by fluorine, chlorine, bromine, phenyl or trifluoromethyl,

and/or the carbocycles formed are optionally substituted by a spiro-linked
radical of the formula

31

25 26

W-Y R\Z R
< , (CR”RZB)e

W-Y' (CRzgRao)(

or

in which



R25, R26, R27 R28 R29, R30 and R31 are identical or different and denote
hydr ogen, trid AudY 84abFowdign Cloemyles fl uorine, chlorine, brom ne or
straight-chain or branched al kyl or al koxy each having up to 5 carbon
atons, 10 or R25 and R26 or R27 and R28 in each case together forma

strai ght-chain or branched al kyl chainlRaving up to 5 carbon atons or R25
and R26 or R27 and R28 in each case together forma radical of the fornula
W- CH2 | 15 W- (CH2)9 ., in which Whas the nmeaning indicated above, ¢
denot es a nunber W, dgnotes either gngxygen ahy selpbyi atg@h t s and N-oxi des with the
exception of 5(6H)-quinolone, 3- 20

benzoyl -7, 8-di hydro-2, ¢, 7-trinet hyl -4-phenyl . 3. C%ﬁlo |.kanQ- i di nes of
the fornul a accos{jf’ﬁlfsy;t toggther Egrin Eez'AO%mg%'%grlggrs PEATERIROF i%éfg%i‘e‘gég‘y-? in
whi ch A represents phanyl which is optionally substituted up to 2 tines in

an identical or different manner by fluorine, chlorine, brom ne, hydroxyl,

trifluoronmethyl, trifluoronethoxy or by straight-chain or branched al kyl or
e denotes a number 1, 2, 3, 4, 5 or 6,

5 f denotes a number 1 or 2,

R* R R?, R R%, R and R?! are identical or different and denote
hydrogen, trifluoromethyl, phenyl, fluorine, chlorine, bromine or

‘ straight-chain or branched alkyl or alkoxy each having up to 5 carbon
atoms, ' )

10 or

R? and R?® or R?’ and R?® in each case together form a straight-chain or

branched alkyl chain having up to 5 carbon atoms or

R?® and R? or R?” and R?® in each case together form a radical of the

formula

W —CH,
I
W — (CH,),

® |
in which
W has the meaning indicated above,

g denotes a number 1, 2, 3, 4, 5 or 6,

and their salts and N-oxides with the exception of 5(6H)-quinolone, 3-
20 benzoyl-7,8-dihydro-2,7,7-trimethyl-4-phenyl.

3. Cycloalkano-pyridines of the formula according to Claim 1



5 al koxy each having up to 5 carbon atons, D represents phenyl which is
optionally subz Bt BdadopsigmiConotriesri f | uoromet hyl, phenyl, fluorine,
chlorine or bromne or represents a radical of the formula Re R RS L_ RsX
S RT-V-X- or 10 in which R5, R6 and R9 i ndependently of one another denote
cycl opropyl, cyclopentyl or cycl ohexyl-193r- denote phenyl, naphthyl,
pyridyl, tetrazolyl, pyrimdyl, pyrazinyl, phenoxathiin-2-yl, indolyl,

i m dazolyl, pyrrolidinyl, norpholinyl, 15 benzothiazolyl, benzoxazolyl,
furyl, quinolyl® WhicBurin-8-yl, where the cycles are substituted, optionally
up to 3 tinmes, in the case of the nitrogen-containing rings also via the N
function in an,identical %r di ffherent jmanner %/ flgori ne, CP| orine,
trifluoromet hyf, TARFESSHLS IPhenylawdiche is mpgionally spbstitfed i HBx ¢, times inan

strai ght - chai n oriddntealc vedddfdketlt, mahierl bhi Auorizd) ehlkyihel kmnyine alhkdvoxyr

al koxycar bonyl e havi up. 4.0 4 r t t i I razol yl,
benzot hi azol yl ?ﬁﬂ??lag}e@%g’t ‘Eriﬁuqr%nl}g@? )ll?)(f){}tr eb gtﬁ%%ty{hagf8t§é%n§f‘g%%g?ygr&{ar e
substitdted by a ajkaxypeach hahagfuprtmf earb@RrOms; SR11 or - SO, R12, 25 in which

D represents phenyl which is optionally substituted by nitro, trifluoromethyl,
phenyl, fluorine, chlorine or bromine or

represents a radical of the formula

R
‘ RYX—L — ' RSX

R-T-v—X—
or

10 in which

R>, R® and R’ independently of one another denote cyclopropyl, cyclopentyl

or cyclohexyl, or

denote phenyl, naphthyl, pyridyl, tetrazolyl, pyrimidyl, pyrazinyl,

phenoxathiin-2-yl, indolyl, imidazolyl, pyrrolidinyl, morpholinyl,
15 benzothiazolyl, benzoxazolyl, furyl, quinoly! or purin-8-yl,

where the cycles are substituted, optionally up to 3 times, in the case of

the nitrogen-containing rings also via the N function in an identical or
‘ different manner by fluorine, chlorine, trifluoromethyl, hydroxyl, cyano,

carboxyl, trifluoromethoxy, straight-chain or branched alkyl, alkylthio,
20 alkylalkoxy, alkoxy or alkoxycarbonyl each having up to 4 carbon

atoms, triazolyl, tetrazolyl, benzothiazolyl, trifluoromethyl-substituted

pheny! or phenyl

and/or are substituted by a group of the formula -OR'’, -SR!! or -

SO,R!?,

25 in which

R!% R!! and R'? are identical or different and denote phenyl, which for

its part is substituted up to 2 times in an identical or different



R Rl11 and R12 are identical or different and denote phenyl, which for its
part is subsité Aul e8424botedg? Counteigs i N an i dentical or different Le A 31
842-Foreign Countries - 198 manner by phenyl, fluorine, chlorine or by
straight-chain or branched alkyl having up to 3 carbon atons, or R5
and/ or R6 denotes a radical of the formi®8- x F F3C O O5 or R7 denotes
hydr ogen or fluorine and R8 denotes hydrogen, fluorine, chlorine, brom ne,
azido, trifluoromethyl, hydroxyl, trifluoromethoxy, or straight-chain or
branched al koxy or  128pgy/PY @Aeny HENGTHY: ghlorige ar &% sHaighkelg o brapched)i cal
of the fornmula - NRLSRGI ihavmﬁiu@hoaléara@dam, are identical or different
and denote hydrogen or straight- chain or branched al kyl having up to 3
carbon atons, 15 or R7 and R8 together forma radical of the formula =0 or
=NR17 in which BL7 denotes hydrogen or straight-chain or branched al kyl,
al koxy or

R> and/or R® denotes a radical of the formula

>< F.C (o]
o F 3
or
. R’ denotes hydrogen or fluorine
and
R® denotes hydrogen, fluorine, chlorine, bromine, azido, trifluoromethyl,
hydroxyl, trifluoromethoxy, or straight-chain or branched alkoxy or
10 alkyl each having up to 4 carbon atoms or a radical of the formula -
NRISR16

in which

_ R' and R'® are identical or different and denote hydrogen or straight-
’ chain or branched alkyl having up to 3 carbon atoms,

15 or
R” and R® together form a radical of the formula =O or =NR",
in which

R!7 denotes hydrogen or straight-chain or branched alkyl, alkoxy or

acyl each having up to 4 carbon atoms,



acyl each having up to 4 carbon atons, Le A 31 842-Foreign Countries - 199
L denot es a k¢ rAaB yiBtd2-Hoadign loubtr@sched al kyl ene or al kenyl ene chai n each
having up to 5 carbon atoms, each of which is optionally substituted up to
2 tinmes by hydroxyl, T and X are identical or different and denote a

strai ght-chain or branched 5 al kyl ene-cf8i-n having up to 3 carbon atorms,
or T or X denotes a bond, V represents an oxygen or sul phur atomor a

group of the fornul -NR 8 10 in which R18 denotes hydrogen or .

strai ght-chain or]nybradﬁﬂ%tﬁ%a S&Pl&?‘l“c 40 R Pr jﬁf’% ag(yl%‘&r%o‘hlkﬁf‘ fRe ciaip @gelesent s
cyclopropyl, cycl opéating up tocy chidbm aydmereasth e Whichwli spliohslly Qblsti el by
substituted by fluori | uoromet hyl, or 15 represents straight-chain

rine. o 6r'hf Y . . .
or branched al kyl ha¥irn§REh0Y BYHO¥¥ bon at ons, which is optional |y
substituted by hydroxyl, R and R2 together forma straight-chain or

branched al kyl en i i P.. kL 0 0, wWhi gh. must _be
substituted by aefcg?@o)anff)@gdregg%ﬂa%d?lgﬁe%é&%Elgo‘{é (Izlgllte %str?‘\lé@t'&(?}nrrﬁf zg) rﬂ—clhf%HZ) a
CH2 19 & 20 21 1 1 =2lRylencrimin hagrg np2to|3 ¢atorRratops,

or
T or X denotes a bond,

‘ 'V represents an oxygen or sulphur atom or a group of the formula
-NR!8,

10 in which

R'® denotes hydrogen or straight-chain or branched alkyl having up to 3
carbon atoms,

E represents cyclopropyl, cyclopentyl or cyclohexyl or phenyl, which is
optionally substituted by fluorine or trifluoromethyl, or
15 represents straight-chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by hydroxyl,

. R! and R? together form a straight-chain or branched alkylene chain having up
' to 5 carbon atoms, which must be substituted by a carbonyl group and/or a
radical of the formula

OH
CH,);——CH
( 23 72 43 o-CH, OV —O0R"™ 12 o' (CRPRY),
oL . 117, . l
20 or ,
in which

a and b are 1dentical or different and denote a number 1, 2 or 3,



O-/O1 I ~/ 20 or in which a and b are identical or different and denote a
nunber 1, 2 loe A331 Bé2-KosdgBLuhtpieei gn Countries -200- R19 denotes hydrogen,
cycl opropyl ; cyclopentyl, cyclohexyl, straight-chain or branched
silylalkyl having up to 6 carbon atons or straight-chain or branched al kyl
having up to 4 carbon atons, which is e@0Ponally substituted by hydroxyl,
strai ght-chain or branched al koxy having up to 5 3 carbon atoms or by
phenyl, which for ,its part can be substituted by fluorine, chlorine,
bronine, nitro, th AeRieso My rngen, Fqu?Hf%Ylor?é?‘ﬁ@‘%yylorcycwebﬂeﬁyalghbiﬂham
tetrazol e- substit ut d bphreayd s1ly’dﬁ Bhiyih |u§ 14 b%@h'al'orﬁybﬁfsﬂr&?ﬁ@&am/oﬁ
group of the fornul q;ezqz) K WKI ch 4 genot es st rhal ght-chai n_or
branched acyl havi n% 2} %apﬁﬁﬂg 'éﬁotﬁs of 3B APms,o whigh) ds (ionally
strai ght-chain or brsabm:lluﬁeld ibg)Mydhmyil ruyralghtlcbalihEordﬁEMI@daﬂm lefingdoepzey!
which ig optionallya,s C

trifl uo?orrFe)t hyl , n|>/t3r %ﬁ?g{ni lédg)ﬁlf to 5npee 561 W%Ch P(He'rtisof’%‘g C§P%§| E}ﬁf“@%ﬁ% PIyOI’
branched fI uoroacyl fhgiinagchlpring Wrolmnﬁbdntroatrdﬂmrommmrwlﬂmmmbox;dent i cal

or different, and d%@%iﬁenﬂy%Q&F’ﬂole%ﬁ&}’tbteﬁrpheﬂlr ai ght-chain or branched
al kyl having up to carbon a ’

and alkyl is optionally substituted by a group of the formula -OR>?,

in which

. 22

10 R~ denotes straight-chain or branched acyl having up to 3 carbon
atoms or benzyl,

or

R' denotes straight-chain or branched acyl having up to 15 carbon atoms or
benzoyl, which is optionally substituted by fluorine, chlorine, bromine,
15 trifluoromethyl, nitro or trifluoromethoxy, or

denotes straight-chain or branched fluoroacyl having up to 4 carbon
atoms,

R?® and R?' are identical or different, and denote hydrogen, phenyl or
. straight-chain or branched alkyl having up to 3 carbon atoms

20 or

% and R?! together form a cyclopropyl, cyclopentyl or cyclohexyl ring,

and the carbocycles formed are optionally substituted up to 4 times in an
identical or different manner, optionally also geminally, by fluorine,
hydroxyl, trifluoromethyl, carboxyl, azido, chlorine, bromine, nitro, cyano,
25 cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropyloxy,
cyclopentyloxy, cyclohexyloxy, by straight-chain or branched
alkoxycarbonyl, alkoxy or alkylthio each having up to 4 carbon atoms or
straight-chain or branched alkyl having up to 4 carbon atoms, which for its



20 or R20 and R21 together forma cyclopropyl, cyclopentyl or cyclohexyl
ring, and thkedadb@dldlorggh diomttiear e opti onally substituted up to 4 tinmes

in an identical or different manner, optionally also gemnally, by
fluorine, hydroxyl, trifluoronethyl, carboxyl, azido, chlorine, brom ne,
nitro, cyano, 25 cyclopropyl, cyclobuty1%”cyclopentyl cycl ohexyl ,

cycl opr opyl oxy, cyclopentyloxy cycl ohexyl oxy, by straight chain or
branched al koxycarbon al koxy or _al kylthio each haV|n% up to 4 carbon

atons or strai gfgt cﬁa?‘f?sﬂ?”%irél cied BMRSIN v idegticad ot ditfesenthmanagrohy,
which for its Le h&dﬂ)&y348erﬁy)ro&y,gmﬁimmﬁ1é!h95 benZ&y1 rﬁaﬂhbxy so@ab&yl aHlRd up

to 2t dent fie befzyl
i1 uoramet hyr PRI, B i b ES b SROR e b UG hon g

part can be substtnﬂutvl@dleﬁwlfolrmmﬂucnemetﬂmkp,r| ne, bronine, trifluoronethyl or
trifluoromethoxy, 5 and/or the carbocycles formed, are optionally

subst i tuted, al so em nal I{ to 4 times in an identical or different
‘manner By phenyl an @ﬁi’éﬁlpaf PWC&@I{@WN ag¢ opudaHy repbsdutedydlso whmatallponpt hei r
part are opti Ona|tb¥l SMBS I AtiRAL SN orfdlli‘i'%htnﬁanﬁerr Ibg/ JE%{)?W‘SEIY%)&B thiophenyl

trifluoromethoxy or itro nd/or are optlona tute y aradic
of the fornula lﬂplzo'ty&frz , Whigly fopHbeirp )3de NrRtipgpthy sypstitgted b}’l

whi ch ¢ denot es a‘]ummibeﬂ’rlfﬂ.wr(ﬁnetﬁyl(,)Enﬂhoroﬂet@@ bEsitd number 0 or 1, R23 and
R24 are identical or different and denote hydrogen, cycl opropyl,

and/or are optionally substituted by a radical of the formula

10 1,2 /(CHz)c\. -S0,-CH,, _(Co)d_NRzaRu or =0 ,

in which
¢ denotes a number 1, 2, 3 or 4,
d denotes a number 0 or 1,

R> and R** are identical or different and denote hydrogen, cyclopropyl,

15 cyclopentyl, benzyl, straight-chain or branched alkyl having up to 4
carbon atoms or phenyl which is optionally substituted by fluorine,
. chlorine or bromine,

and/or the carbocycles formed are optionally substituted by a spiro-linked
radical of the formula

R31

W-Y R st
< O
w-y CRR™), , —
| — (CR™R%), or ,
20

in which



15 cycl opentyl, benzyl, straight-chain or branched al kyl having up to 4
car bon atonB_QL_ﬁhéﬁﬁhimﬂgnﬂEMQggpt|onalIy substituted by fluorine,

chl orine or brom ne, and/or the carbocycles forned are optionally
substituted by a spiro-linked radical of the fornmula R3, 25 W- Y R YR26
O WY (CR27R2) e (CR29RC3)f or 20 in-wf2ch Le A 31 842-Foreign Countries
- 202 Wdenotes either an oxygen or a sul phur atom Y and Y' together form
a2-to 6-nenber39 %}ral ht -chain or branched al kyl chain, e denotes a
nunber 1, 2, 3, egoteS Ither AI-YSEN QT AHIAEHT AIOBE. 2, R25 R26 R27 R28, R29
R30 and R31 are identical or dlfferent and denote hydrogen

trifluoronethyl, hen i ne, bro

" h h
branched al kyl or &Pﬂ&ﬁo @%rflﬂg{}lan X fn(f"weﬁegrsg]%%t&[‘%‘ﬁssual%‘reé ﬁ(?l "o

chain,
e denotes a number 1, 2, 3, 4 or 5,
5 f denotes a number 1 or 2,

R? R* R? RZ%E R R3® and R3! are identical or different and denote
hydrogen, trifluoromethyl, phenyl, fluorine, chlorine, bromine or

. straight-chain or branched alkyl or alkoxy each having up to 4 carbon
atoms,

10 or

> and R?® or R?” and R?® each together form a straight-chain or branched

alkylene chain having up to 4 carbon atoms,

or

R? and R?® or R?” and R?® each together form a radical of the formula

W — CH,
|
o W — (CH,),

15

in which
W has the meaning indicated above,
g denotes a number 1,2, 3, 4,5, 6 or 7,

and their salts and N-oxides, with the exception of 5(6H)-quinolone, 3-benzoyl-
20 7,8-dihydro-2, 7, 7-trimethyl-4-phenyl.

4. Cycloalkano-pyridines according to Claim 1 to 3 as medicaments.



R25 and R26 or R27 and R28 each together forma straight-chain or branched
al kyl ene chale AhaV8Ag-Repeipp Chuoarekon atons, or R25 and R26 or R27 and R28
each together forma radical of the formula W- CH2 W- (CHZ)o 15 in
whi ch Whas the neaning indicated above, g denotes a nunber 1, 2, 3, 4, 5,
6 or 7, and their salts and N-oxides, w30 the exception of
5(6H) - qui nol one, 3-benzoyl- 20 7,8-dihydro-2, 7, 7-trimethyl-4-phenyl. 4.
Cycl oal kano- pyri di nes ?cczztgrdi ng to Jaiml to 3 as medicanents. Le A 31
842- For ei gn Count I"P¥SS 101308 preparasop <y clogkaperpypiipaperoraing é¢ Claim 1 to
cycl oal kano- pyri 8| oesra@eGgaddinngatt 0 Claim| to 3, characterized in that [A]
If D# aryl, in conpounds of the general formula (Il) A OHC R~ (n), EN
R2 in which 5 A E, Rl and R2 have the neani ng indi cated above,

[A] if D # aryl, in compounds of the general formula (II)

A
OHC. l R’ .
7SN R
in which
’ 5 A, E, R! and R? have the meaning indicated above,

the substituent D is synthesized in inert solvents using organometallic reagents

in the sense of a Grignard, Wittig or organolithium reaction,

or if D represents the radical of the formula R’-T-V-X, in which V denotes an
oxygen atom,

10 [B] either compounds of the general formula (III)
A
X R’
® HO = | (I1I),

E N” TR?
in which

A, E, X, R! and R? have the meaning indicated above,
are reacted with compounds of the general formula (IV)
R-T-Z
15 in which

R® and T have the meaning indicated above



the substituent D is synthesized in inert solvents using organonetallic
reagents i nLeRe3k8A3d oodigm Caungieard, Wttig or organolithiumreaction, or
if Drepresents the radical of the fornmula RO-T-V-X, in which V denotes an
oxygen atom 10 [B] either conpounds of the general formula (I1l) A XR
HOI (I1l1), ENRZin wiich A E X RE04nd R2 have the neaning indicated
above, are reacted with conpounds of the general formula (IV) RO-T-Z 15
in which RO and T have the neaning indicated above Le A 31 842-Foreign
Countries -208"and 7 represents hal ogen, preferably chlorine or brom ne,
ininert solvents, if appropriate in the presence of a base and/or

auxiliary, or C ounds_af the general fornmula (lI11) are first
converted by rZea?le rF‘JE?H%\?@n%? ene BIFE AN ChEINE T Bjemieal formula (V) O R35-S11

in inert solvents, if appropriate in the presence of a base and/or auxiliary,

or
5 [C] compounds of the general formula (III) are first converted by reaction with
compounds of the general formula (V)
O
o
o R¥ —s—cl v,
|l
O
in which

R3® represents straight-chain alkyl having up to 4 carbon atoms,

into the compounds of the general formula (VI)

A

35 X
R* —o0,50 = (v,

o 10 in which
A E X, RI, R? and R* have the meaning indicated above,
and then reacted with compounds of the general formula (VII)
R°-T-V-H  (VID),
| in which
IS5 R’, T and V have.the meaning indicated above,

and, if appropriate, protective groups are removed,



-cl (I, 110 in which R35 represents straight-chain alkyl having up to 4
car bon at onsle Al ht 842-Feretgmfioumtdies of the general fornula (VI) A Ras _ 2SO
"' XR(VI), ENR2 10 in which AL E, X, R, R2 and R35 have the neaning

i ndi cat ed above, and then reacted with conpounds of the general fornula
(MI1) R9-T-V-H (VI1), in which 15 R9, -B0&nd V have the neani ng indicated
above, and, if appropriate, protective groups are renoved, Le A 31
842-Foreign Countries - 205 - or [D in the case of the conpounds of the
general formul% (la) F AOCHR6 R36 (la) E N R37

[D] in the case of the compounds of the general formula (Ia)

(a)

in which
. A and R® have the meaning indicated above,

5 R*® and R are identical or different and
represent trifluoromethyl, halogen, nitro, azido, cyano, cycloalkyl or
cycloalkyloxy each having 3 to 7 carbon atoms, or
represent straight-chain or branched alkoxycarbonyl, alkoxy or alkylthio
each having up to 6 carbon atoms or straight-chain or branched alkyl having
10 up to 6 carbon atoms, or
represent phenyl, benzoyl, thiophenyl or sulphonylbenzyl, which for their

part are optionally substituted by halogen, trifluoromethyl, trifluoromethoxy
or nitro, or

R and RY represent one of the abovementioned spiro-linked radicals of the
‘ 15 formula

31

W-Y R R R
( >_< o
RV CRYTR® , <:>: <
W-Y ( ), (CRzgRao)r , R33
or

3

in which
W, Y, Y, R”, R*, R R e R R R R*and R® have the meaning
indicated above

20 compounds of the general formula (VIII)



in which A and R6 have the neaning indicated above, 5 R36 and R37 are

i denti cal
azi do, cyano,

orLelidf 3 bRéMFormgn Copnteieent trifl uoronet hyl, hal ogen, nitro,

cycl oal kyl or cycl oal kyl oxy each having 3 to 7 carbon atons,

or represent straight-chain or branched al koxycarbonyl, al koxy or

al kylthio

each having up to 6 carbon at!8fis or straight-chain or branched

al kyl having 10 up to 6 carbon atons, or represent phenyl, benzoyl,

t hi ophenyl

or sul phonyl benzyl, which for their part are optionally

substi tuted by hal ogen, trifluotonetﬁyl, trifluoronmethoxy or nitro, or R36
t

and R37 represent one of t{e abQvene
15 formula R 31 2s W- Y R 26 _Ras
or inwhichwyYy Y, B,
have the neaning indicated a
(MI11) Le A 31 842-Foreigng

10

ioned spiro-linked radicals of the

72 OW- Y. (CRR(CRR30) "R33 r

8, e, R29, R3, , R32 and R33
pPads of the ral formul a

i n H
which

RS, R3¢ R’ A and E have the meaning indicated above,

are first oxidized to the compounds of the general formula (IX)

0O A C
R® =
| ) Ix;
. N R*
1in which E N R37

RS, R3¢ R¥’ A and E have the meaning indicated above,

these are reacted in a next step by means of an asymmetric reduction to give
the compounds of the general formula (X)

in which rY
RS R3¢ R’ A and E have the meaning indicated above,

these are then converted by the introduction of a hydroxy! protective group into
the compounds of the general formula (XI)



-206- 0O AOR6 1 R36 ('f) EIN~37i nH wich R, R36, R37, A and E
have t he neaht¢ Ag3i 842 dareidn dlwoueiesare first oxidized to the conpounds of
the general formula (I1X) OAR6 ~ (IX R36 5 in which EN R37 R6, R36,
R37, A and E have the neaning indicated above, these are reacted in a next
step by neans of an asymmetric reducti orf®%’o give the conpounds of the
general formula (X) OACHRG (~ | R36 in which ENR37 10 R6, R36, R37, A
and E have the neaning indicated above, these are then converted by the
introduction of a hydroxyl protective group into the conpounds of the
general formula (Xl) Le A 310842AForePBn Countries -207-

O x1)
in which
R® R%* R¥ A and E have the meaning indicated above

and

. R38 represents a hydroxyl protective group, preferably a radical of the formula
5 -SiR¥RA0R4

in which
R, R and R*! are identical or different and denote C,-C-alkyl,

the compounds of the general formula (XII)

6
R ~d (XI)
~ RSG
in which E N rRY
10 R® R3¢ R R3® A and E have the meaning indicated above,

are prepared from these in a subsequent step by diastereoselective reduction,

and then by introduction of the fluorine substituent using fluorinating reagents
SF, derivatives the compounds of the general formula (XIIT)

(XTID)

in which



0 ACR38 R6 / (XI) \ I R36 E NR37 in which R6, R36, R37, A and E have the
meani ng i ndi katted] S8 ForeigmCouRBRsr epr esents a hydroxyl protective group,
preferably a radical of the fornula S -Si R39R40R41 in which R39, R4o and
R4l are identical or different and denote Cl-C4-al kyl, the conpounds of
the general formula (XI1) OH A OR 38 R6Q0RH) R36 in which E N R37 10 Re,
R36, R37, R38, A and E have the neani ng indicated above, are p(rjepﬁredbfrom
these in a su n t by di astereosel ective reduction, and then by

i ntroduction gié?t%‘ ﬁfﬁ %Rn%y@ﬁﬁsbi*‘t%ﬁtmml%g“ﬂﬂcﬁédiaha‘fq,ng reagents SF4
derivatives the conpounds of the general formula (XII1) F AOR 38 R36 :E)

N R37 in whi charlé%réél\)a§éLd,842- Foreign Countries

and then the hydroxyl protective group is removed according to customary
methods,

5 and if appropriate the substituents mentioned under D, E and/or R! and R? are
varied or introduced according to customary methods.

6. Medicaments comprising at least one cycloalkano-pyridine according to
‘ Claims 1 to 3, and pharmacologically tolerable formulation auxiliaries.
7. Medicaments according to Claim 6 and 7 for the treatment of
10 : arteriosclerosis and dyslipidaemia.
8. Use of cycloalkanopyridines according to Claims 1 to 3 for the production

of medicaments.

9. Use according to Claim 8 for the production of medicaments for the
treatment of arteriosclerosis, in particular dyslipidaemias.

15 10. Intermediates of the series:

. a) 3-Amino-3-cyclopentyl-1-(4-trifluoromethylphenyl)-propenone of the formula

0 NH,

CF;



- 208 R6, R36, R37, R38, A and E have the meaning indicated above, are
prepar ed, an!de_ﬁhléh_ﬂ_hﬁ_tggm_@xguﬁot ective group is renoved according to
customary nethods, 5 and if appropriate the substituents mentioned under
D, E and/or Rl and R2 are varied or introduced according to custonmary
met hods. 6. Medi canents corrprl sing at €88t- one cycl oal kano- pyri di ne
according to Clains 1 to 3, and pharmacol ogically tol erable formul ation

auxiliaries. T, anment rdin 0 im6 and 7 for thetreatnent of
10 arteri oscl ebr)og:? (gycjﬂﬂefﬁg’/éf%%?@ h “ylwgt!gg‘egb’l Sy értyauRepmasiN benzark-
according to C a#r6s7,8-tétmhydfot Hiduenglineduerid 6Mthe 3brmi@gi canents. 9. Use
according to Claim8 for the production of nedicanents for the treatnent
of arteriosclerosis, in particular dyslipidgemas. 15 10. Internedi ates of
the series: a) 3-Am no-3-cyclopentyl-I-(4-rifl uoromethyl phenyl)-propen
one of the formula O NH2i Cc \ 3 Le A 42-Foreign Countries -209- b)
2- Cycl opentyl - 4- (4-fl uorophenyl)-7, 7-di ngt Bk -- (4-trifluoromethyl
benzoyl)- 4,6, 7, 8-tetrahydro-| H qui nol i ng-5-long{of the formula

c) 2-Cyclopentyl-4-(4-fluorophenyl)-7,7-dimethyl-3-(4-trifluoromethylbenzoy!)-
‘ 7,8-dihydro-6H-quinolin-5-one of the formula

5 d) [2-Cyclopentyi-4-(4-fluoropheny!)-5-hydroxy-7,7-dimethyl-5,6,7,8-

2 ? 2

tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanone of the formula

e) [5-tert-Butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluorophenyl)-7,7-
dimethyl-5,6,7,8-tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-



Cycl opentyl - 4- (4-fl uorophenyl)-7, 7-di net hyl

F OO ~I CR3H___ «¢) 2-
‘ ereigy Opuntreszoyl ) - 7, 8- di hydr o- 6H qui nol of the

-3-(4-trifl uceen
formula F OO CF3 N5 d)
[ 2- Cycl opentyl - 4- (4-f1 uorophenyl) - 5- hydr oxy-7, 7-di met hyl -5, 6, 7, 8-

t et rahydroqui nol i n-3-yl]-(4-trifluoronettPi-phenyl) - met hanone of the fornula
F OO CF3 __Neg)

[5-tert-Butyl di net hyl silapylo -2-cycl opentyl -4-(4-fl uorophenyl)-7, 7-

di net hyl - 5, 6, 7, 8M% W&H?&%Eﬁf‘%‘%ﬂ“é in-3-yl]-(4-trifluoronethyl phenyl) Le A
31 842-Foreign Countries -210- nmethanone of the formula F ~ O\ | ~I ~I

f) [5-(tert-Butyldimethylsilanyloxy)-2-cyclopentyl-4-(4-fluoropheny1)-7,7-
dimethyl-5,6,7,8-tetrahydroquinolin-3-yl]-(4-trifluoromethylphenyl)-methanol
of the formula




CF3 'N )

[ 5- (tert-Butltd dbiBHHFréiganWonxiries2- cycl opent yl - 4- (4-fl uoropheny 1)-7,7- di
met hyl -5,6,7, 8-tetrahydroquinolin-3

-yl']-(4-trifluoronethyl phenyl)-nmethanol of the formula F CHS 1 IT ~I ~J
CF3 N, N Le A 31 842-Foreign Countries 21 - g) 5-(tert-Butyldlinethy 1

si |l anyl oxy) - 2-cycl opentyl -4-(4-fl uorophenyl)-3-[fluoro- (4-trifluoronethyl
phenyl)-nmethyl]-7,7-dimethyl -5,6,7,8-tetrahydro-quino 1 ine of the
formula F F CGbi\~ CF3 N 11.

2- Cycl opent yl - dy (S4¢tédButppiigeily) siBmlfoxype@ydopértfILALps-paBioput Ry hsRt hy! 1 -
5 7, 7-di net hyl SQ A 8-tetrgh (ijlro l)u norl T%g) ahc?%rédj]gq t% aim1 of the
fornul a F D ,g \tn&gioroqlet ylﬁ) &a_-sg ~Igt yl]-7,7-dimethyl-5,6,7,8-tetrahydro-quinoline

of the formula

w
Y SV

CF;

11.  2-Cyclopentyl-4-(4-fluorophenyl)-3-[fluoro-4-trifluoromethylphenyl)methyl}-
5 7,7-dimethyl-5,6,7,8-tetrahydroquinolin-5-ol according to Claim 1 of the

formula




