WO 2006/ 050998 PCT/ EP2005/ 012531 5- Substituted Quinoline and |soquinoline
Derivatives, a Process for Their Production and Their Use as
Anti-1Inflammatory Agents The invention relates to 5-substituted quinoline
and isoquinoline derivatives, a process for their production and their use
as anti-inflamuatory agents. Fromthe prior art WO03/ 082827,

anti-infl amwm??g@%g of general formula R R HP(ﬁ“/ﬁPQNgﬁ)ﬁSBI are
e I no

known, whereby t radi cal conprises quinoline and 1soqu I ne
derivatives. In the experinent, these conpounds show di ssoci ati ons of
actions between anti- inflammtory actions and undesirable netabolic actions
and are superior to the previously described, nonsteroidal glucocorticoids
or have at |east juSubgitutpddduimeline nndAsoquingling\Rerivatives,c Braeessfiondhiely e

i nproved selectivity conpared to other steroid receptors. It has now been
found, surprisingly emrrg@lictiétaid Theipalseas Aaifti-Iiflamiimasoryl Agents and (I 1b) are
especially active and are dissociated with respect to side effects and are
preferably suitable for | ocal adm nistration. This invention therefore
relates to conmpounds of general formulas (Ila) and (Ilb) RIL R OCF3 H

HN NNN . . . Yy . . .
O3 The invention relates to S-substituted quinoline and isoquinoline derivatives, a

process for their production and their use as anti-inflammatory agents.
From the prior art W0O03/082827, anti-inflammatory agents of general formula
‘ R\ R°HQ R®

A BT g 0

are known, whereby the Q-radical comprises quinoline and isoquinoline derivatives. In
the experiment, these compounds show dissociations of actions between anti-
inflammatory actions and undesirable metabolic actions and are superior to the
previously described, nonsteroidal glucocorticoids or have at least just as good an action.
Moreover, these compounds have improved selectivity compared to other steroid
receptors.

It has now been found, surprisingly enough, that compounds of formulas (1Ia)
and (IIb) are especially active and are dissociated with respect to side effects and are
preferably suitable for local administration.

This invention therefore relates to compounds of general formulas (I1a) and (IIb)

] 1



HOI | HO RR R2 F F (Ila) (Ilb) 2 in which R and R2, independently of
one anot her, can be a hydrogen atom a Cl,3-al kyl group, a halogen atom a
cyano group, a G _3-al koxy group or a hyd%oxy group, as well as their
racemates or separately present stereoisoners and optionally their
physi ol ogically conpatible salts or their prodrugs. The designati on hal ogen
atom or hal ogen neans a fluorine, chlorine, bromne or iodine atom A
fluorine, chlorine or bromne atomis preferred. The G -C3-al kyl groups and
the G -C5-al kyl groups can be straight-chain or branched and stand for a
met hyl , ethynyﬂmgpropyl, i so-propyl, n-butyl, iso-butyl, tert-butyl or
n-pentyl, 2,2-dinmethyl propyl, 2-nethylbutyl or 3-nethyl butyl group. A nethyl

or ethyl group i R'nmafRet ddperidaghcatt sheRhotB chR bek &y @logbh YtoaBarT hylkylgen,
C . 3-al kyl, hal ogen or hydroxy. Especially preferred are hydrogen, nethyl,

Compounds of general 0o SBGRRF R, g YRS Ebuf RN B a KRS 1O

i ndependently of one another, preferably nmean hydrogen, Cl.3-alkyl, hal ogen
or hydroxy. Conpounds &f"Wornmulas | and Ilb, in which R and R2,
i ndependent|y of one

as well as their racemates or separately present stereoisomers and optionally their

physiologically compatible salts or their prodrugs.

The designation halogen atom or halogen means a fluorine, chlorine, bromine or
iodine atom. A fluorine, chlorine or bromine atom is preferred.

The C,-Cs-alkyl groups and the C,-Cs-alkyl groups can be straight-chain or
branched and stand for a methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl
or n-pentyl, 2,2-dimethylpropyl, 2-methylbutyl or 3-methylbutyl group.

A methyl or ethyl group is preferred.

Radicals R' and R? preferably mean hydrogen, C;.;-alkyl, halogen or hydroxy.
Especially preferred are hydrogen, methyl, chlorine and hydroxy.

Thus, a special subject of the invention relates to compounds of general formulas
) Ila and IIb, in which R' and R?, independently of one another, preferably mean

hydrogen, C,.;-alkyl, halogen or hydroxy.

Compounds of formulas I and IIb, in which R' and R?, independently of one
another, mean hydrogen, methyl, chlorine or hydroxy, are especially preferred.

One special aspect of this invention are the compounds of general formula I]a.

The term “local” comprises any possible administration of the compounds
according to the invention that makes possible direction penetration of the active

ingredient at the site of action.



anot her, mean hydrogen, nethyl, chlorine or hydroxy, are especially
preferred. One special aspect of this invention are the conpounds of general
formula Ila. The term "l ocal" conprises‘%ny possi bl e adm ni stration of the
conpounds according to the invention that nakes possible direction
penetration of the active ingredient at the site of action. 3 The
conpounds of general fornulas (1la). and (l1b) according to the invention can
be present as di AheFYRPOWdS pésptseé#épgmﬁé%(%hé ang{llp)psc foche BIveRaspinmet ry
centers. Both the racemates and the separately present stereoisoners bel ong
to the subj eat bopresdut 8s diffevertsieosvisofitees seepaseatf ¢he/prpsese of aghenetoy smtes.s,

i.e., (+)-enantioners and (-)-enantioners, in particular of Exanples 1, 2,

3, 4, 5 11 B%ﬂ@thé%aceﬁfa?esaanaﬁﬁecée?hra%{@ 1%§ént§ﬂ°eréo*f§o’ﬁ1e!r§‘yé18ﬁg Rthe leﬁ]é‘ct%@fH?é)U“dS
according to the invention hey contain a hydroxy group in a position to

t he qU|noI|n | -..or isoquinolinyl-nitrogen atom are also distinguished by
t he presenc 68}‘091 ket o-enol -tautonerism In terns according to the
invention, both fornms are part of the subject of the invention, even if,
e.g., in the expdhf semraelyRissent SereQisfRrsgire., (irenaniioneas aishie)-FRANIGMSE, has
been cited. In particular, subjects of this invention are:

5-[ 4- ( 5- Fl uan parBcladofilyxhngiient, X, @r 415, T1 whg 12 -any al sgecyal 4ubjettroflthiR invention.
trifluoromethyl-pentylamno] -2-nethylquinoline),

5- [ 4- (5- Fl uor o- 2 7g. dj, ﬁg?nur?ﬁ%#&ﬁ%{gqgﬂzeﬁﬁ}@nh%nhﬁ‘% ?%nfmﬁf&wwox§ group in a-

trifluoronethyl-penty I'so Uln i ne

5-[4-(5-Fluorao-.2, 3-di hydrgbenzof uran-7 ¥I ) - 2- hydr oxy- 4- net hyl -
position to the quinolinyl- or isoquinolinyl-nitrogen atom, are also dlstmgulshed by the

) presence of a keto-enol-tautomerism. In terms according to the invention, both forms
are part of the subject of the invention, even if, e.g., in the experimental part, only one of
the two tautomeric forms has been cited.

In particular, subjects of this invention are:

5-{4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2-methylquinoline),

5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-1-methylisoquinoline),

) 5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylaminolisoquinol-1(2H)-one,

5-{4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2,6-dimethylquinoline,

5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-6-chloro-2-methylquinoline,

5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylamino]isoquinoline,



trifluoronethyl-pentyl am no]isoquinol-1(2H)-one, 5-[4-(5-Fluoro-2,
3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- metzpyl -2-
trifluoronethyl-pentylam no] -2, 6-di net hyl qui nol i ne,

5-[4- (5-Fl uoro- 2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl - 2-
trifluoronethyl-pentyl am no] - 6-chl or o- 2- net hyl qui nol i ne,

5-[4-(5-Fluoro-2,3-di.hydrohe fyran-7-yl)-2- r oxy- 4- met hyl - 2
trifluoromethyl - B‘iﬁ%@T \Lil ,?—ﬁ@gam%ﬁgqqfﬁ@?l-ﬁylmﬁ%yd¥3/xy-4-meth)>i-2-
5-[4-(5-Fluoro-2, 3-di hydrobenzof uran-7-yl ) -2- hydr oxy- 4- net hyl - 2-

trif | uor onefufjuorpaathyl-pentpleminpl nwoplinee,

5-14-(2, 3- D hydro-5-fl uoro-7-benzof uranyl)-2- hydr oxy-4- net hyl - 2-
trifluoronethyl - 5gat(R)3aDibydicqsHflvotd-N-behzokurtahyld2ehydroxy-4-methyl-2-

6- Fl uor o- 5-[ 4- (5-fl uoro- 2, 3-di hydr obenzof uran- 7-yl ) - 2- hydr oxy- 4- net hyl - 2

trifluoromet byl &Rt -38 PR ke 1AEh BN - S Ol dene.

8- Fl uor o- 5- ?411 (Og-f I ?})gr gg%?% éﬁlgﬁr o%englggur zgh- 7-yl)-2-hydroxy-4-net hyl - 2-
trifluorom ethyl -pentyl i - 2: et hyl qui nglin

1 (o Pl uor o) 2 S oy T LR berpir Sy Sy BEn St )2yl frpethyl-2-
trifluoronethyl-pentylam no]-2-nethylisoquinol-1(2H)-one, as well as their
separate erafiggromsthyl-pentylamino]-2-methylquinoline,

2(R)-5-[4-(5-Fl uoro-2, 3-di hydrobenzof uran-7-yl) - 2- hydr oxy- 4- net hyl - 2-
trifluoromethyl - Beﬂh&ﬂoa‘I%ﬂoﬂ-ﬂﬁoﬂdﬁ!,ﬂ%ﬂﬁlﬁ@d&hkd@m-?- 1)-2-hydroxy-4-methyl-2-
2(R)-5-[4-(5-fluoro-2, 3-di hydrobenzof uran-7-yl)-2-hydroxy-4-met hyl - 2
trifluoronetfhsBRRINA-BE Rhids] B GRMIHRO! | ne) .,

) 5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2-methylisoquinol-1(2H)-one, as well as their separate
enantiomers:

2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2-methylquinoline),

2(R)-5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-1-methylisoquinoline),

2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

) trifluoromethyl-pentylaminolisoquinol-1(2H)-one,

2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2,6-dimethylquinoline,

2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-6-chloro-2-methylquinoline,

2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino}isoquinoline,

2(R)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylamino]quinoline,



2(R)-5-[4-(5-Fl uoro-2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl - 2-
trifluoronethyl-pentylam no]i soquinol -1(2H)-one,

2(R)-5-[4-(5-Fl uoro-2, 3-di hydrobenzof uran=7-yl) - 2- hydr oxy- 4- net hyl - 2-
trifluoronethyl-pentyl am no] -2, 6-di net hyl qui nol i ne,

2(R)-5-[4-(5-Fl uoro-2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- met hyl - 2
trifluoronethyl- tyl anm naq] - 6-chl qr o- 2- et hyl qui nagl.i ne,

2(R)- 5- 4- (5- FI utB: oAby omerbpior HheEop o A RERY - e - 2-
fl uor onet hyl - pentyl am no] isoquinoline,

2(R) - 5- [ 4- ( Briffheromstly]-pentylaydnalqumebh-2f Hh}-ahey| ) - 2- hydr oxy- 4- net hyl - 2-
trifluoronethyl-pentylam no]quinoline, 5

2(R)-5-[4-(2, 3- Di2foR)16Q“«l&orblsuw-@-ﬂu&srzzpﬁi[hpaib“&slaﬂz&uﬂaumﬂm-mydwyh&imeauyl-
-one

trifluoromethyl-pentylam no] quinolin-2

2(R)-6-Fl uorzj%rﬁrﬁbf}opnéﬁ?‘@:ﬁéﬂ{ﬁ%rﬁm%%g#g%&ﬂglﬂgﬁgﬁg% ur an1 7-yl)-2-hydroxy-4-net hyl -

2-trifluorone am-n qui nol’i ne,
2(R)-8-Fluoro-5-[4-(5-fluoro-2, 3-di hyd enzof uragn-7-yl ) -2- hydr oxy- 4- et hyl -
2-trifluoromet hylﬁ%ﬁ'gté}v%rﬂisﬁ@]'(s-‘g‘-l%tzh{[a HW%F 1ran-7¥yl%-2?hyd>rloxy-4-met qu
2(R)-5-[4-(5-Fl uoro-2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl - 2

trifl uor onmethirifluosernsthprpenty|laRinep-Lhytthglggumioting,- | (2H) - one,
2(S)-5-[4-(5-Fluoro-2, 3-di hydrobenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl - 2-

2(5)- 54 (5 Fl uor 0. 3, 301 hyar cbenzel urane 1oyt -5 hydh o 4-merhyl - 2
trifluoromet il o RGN ehS Pniiho 2 RORAAC! 2 bne,
) 2(S)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2-methylquinoline),
2(S)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-1-methylisoquinoline),
2(S)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]isoquinol-1(2H)-one,
2(S)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2,6-dimethylquinoline,
) 2(S)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-6-chloro-2-methylquinoline,
2(S)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]isoquinoline,
2(8S)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]quinoline,
2(8)-5-[4-(2,3-Dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylamino]quinolin-2[ 1H]-one,



2(S)-5-[4-(5-Fluoro-2, 3-di hydrobenzofirran-7-yl)-2-hydroxy-4-nethyl -
trifluoronethyl-pentylam no]isoquinol-I (2H)-one,
2(S)-5-[4-(5-Fluoro-2, 3-di hydrobenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl -
trifluoronethyl-pentylam no] -2,6-dinmethyl quinoline,
2(S)-5-[4-(5-Fluoro-2, 3- dihydrobenzofuran 7- yI) 2- hydr oxy- 4- et hyl - 2-
trifluoronethyl t | or h ui.nol i-n

2(S)- 5[ 4 (5 H ug o-GFRGp y@r@b‘i acralves é?‘} OO g Ty drrardmethyl-
trifluorometh -pentylanlno] i sogui nol i ne,

2(S) - 5- [ 4- ( -tflveramethyl-prntxlamBiodri-wethylauinplipe.) - 2- hydr oxy- 4- met hyl - 2-
trifluoronethyl-pentyl am no] qui noli ne,

2(S) - 5-[4- (2, 3- Di2GyH8-E1Eordi Sy G-~ fludrer2zndily drvpbnzofuray-Fr iy --dnetybd-metryl-
trifluoromethyl-pentylamno] quinolin-2 [I H -one, 6

2(S)-6-Fl uorpfrﬁrdo?orﬁéhw al%n?op'rmhﬂmtaﬁﬂﬁﬁéur an- 7-yl) - 2- hydr oxy- 4- net hy

2-trifluoronethyl-pentylamno] met hyl'qui nol'i ne,

2011 11 uor omet hy ASERAHIRED 2 g{@gbe?‘,{g{lmﬁ‘z iyl ey Y e

2(S)-5-[4-(5-Fl uoro-2, 3 di hydrobenzofuran 7- 8 2- hydr oxy- 4- net hyl -
trifluor onetﬁ@ﬂorﬁ’mfw Bentydamipo 2msfhyliseguinelol CH)®H¥- one.  Especi al I y
preferred is 5-[4-(5-fluoro-2, 3-di hydrobenzofuran-7-yl)-2-hydroxy-4

met hyl - 2-tri f | uorEspedibiyy pM&Tt’e}dl a5 {Aap-Rorm R 3ydiydrobérizo furamd -yl }-2-hgdpay el y
present enantioners

L s RIS,
) enantiomers 2-(R)-5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2-methylquinoline and 2-(S)-5-[4-(5-fluoro-2,3-
dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-2-
methylquinoline.

The process for the production of the compounds of W0O98/54159, WO00/32584
and WO02/10143 can also be used for the production of the compounds according to the
invention. For the linkage of the quinoline or isoquinoline group that is characteristic of
the compounds according to the invention, the following process steps can be

) implemented:

Title compounds (IIa) and (IIb) can be synthesized by, for example, reductive
amination of the compound of formula (III) with 5-aminoquinolines or 5-
aminoisoquinolines, whereby, e.g., sodium borohydride or sodium cyanoborohydride are
considered to be reducing agents in the presence of an acid.

Q CF,

HO
OHC

(1)



di hydr obenzof uran-7-yl)-2- hydroxy-4-net hyl -2-trifl uoronet hyl - pentyl am no] - 2-
nmet hyl qui nol i ne. The process for the production of the conpounds of

W98/ 54159, W00132584 and W02/ 10143 cah al so be used for the production
of the compounds according to the invention. For the |inkage of the

qui noline or isoquinoline group that is characteristic of the conpounds
according to the invention, the follow ng process steps can be inplenented:
Title conpounds (Thesynthesis of aldghydgrs secomphishass foreaamyple, startingfeam cempound
reductive amnation of the conpound of forrmula (I11) wth 5-am noquinolines

or 5- am noi@VUyWa00B2Ess!) bwiekaedpe ofehdmethgDethermlbdatibry olf the eesaltingqhenioh
cyanobor ohydride are considered to be reducing agents in the presence of an

id. CF3 [ [ ' , f
N L T R L
(V) o (1 TS ot o e O ik G BOBRE ot gl w1
formation of |actol %VI 1), reduction of lactol to diol (IX), ring closure
t o di hydr obetlesfe teadihydipbenzetigen (Comrasuctaen @freste@t@ﬂ@@mll(xékm,ldwﬁn bifinal |y
is oxidized to aldehyde (111). MeO CF3 H CF3

oxidized to aldehyde (III).

A
Me CF, H CF,
\ 3 3 CF.
oW 2
F F
V)

it Foowy

HO HO

N oH CFy 0 CF, HQ Fy
3 3 3
TooRr T~coR SroR
F F

(Vi) {vil (IX)

CF .
3 Q CFa CF,
o OF or /n\/“\ 3
) OH OHCOZR
F F
X)

( 04 (X

The above-cited esters are preferably ethyl esters but can be esters of type
—COOR3, whereby R} means C;-Cs-alkyl.

A special subject of the invention is the production of compounds of general
formulas (I1a) and (IIb), by the aldehyde (III) being reacted under conditions of
reductive amination, optionally in two stages, with a S-aminoquinoline derivative or a 5-

aminoisoquinoline derivative



OHCO2W Cp2R3 \ CF3 OH | OHCO2Ra F F (1V) (V) F
FyC 0CO2R3 Oi C02K3 OH 0283 F F F (VIl)g(VvIill) X) CFa CF3 ~a OH ~y~+
ICF3 0102 OH /14" 02Rs H F F (X) (XI) (Xli) The above-cited esters are
preferably ethyl esters but can be esters of type -COOR 3, whereby R3 neans
Cl - C5-al kyl . A special subject of the invention is the production of
conpounds of general formulas (Ilg) and (I & by the al dehyde (111) being
reacted under conditions of reducftrve gm nafi‘on, g@ptionally in two stages,
wi th a 5-am noqui noline derivati 5- 'r'- oqui nol i ne derivative 8
=N

NH2 NH2
whereby R' and R* have the meanings that are indicated for the compounds of formulas

(VI) HOHO H ICF3 CF3 HO
(I
e

IIa and IIb in claim 1.

Another subject of the invention is the production of aldehyde (III), which can be
obtained by reduction of the compound of general formula X — used as a chiral
compound or as a racemate — in which R® means C;-Cs-alkyl, according to methods that

) are known to one skilled in the art to form alcohol (XI) and subsequent oxidation also
according to methods of one skilled in the art to form aldehyde, or by reduced reduction,
according to methods known to one skilled in the art, of ester X directly to the aldehyde.

Another subject of the invention is the process for the production of the
compound of general formula X, which can be obtained by Friedel-Crafts alkylation of
5-fluoro-2,3-dihydrobenzofuran and then subjected to an enantiomer separation.

An alternative process for the production of the compounds of formulas Ila and
IIb is performed as follows:

) Isobutene is reacted with use of a Lewis acid catalyst, for example TiCly,
Ti(OR?)4, TiCly(OR?),, TiBr,(OR?),, PACly, PA(OR?)s, PACL(OR?),, PdBry(OR?),,
ZnCly, ZnBr,, AlCl;, AlBr;, AIEtCl,, Al Me,Cl, Cu salts, e.g., Cu(OTf);, CuCl,, CuBn,,
Yb(OT)3, chiral catalysts, such as, e.g., (BINOL),TiCl,, (BINAP),TiCl,,
(BINOL),PdCl,, (BINAP),PdCl,, (BINOL),TiBr,, (BINAP),TiBr,, (BINOL),PdBr,,
(BINAP),PdBr,, preferably FeCls, whereby R’ means C,-Cs-alkyl,
with trifluoroethyl pyruvate to form 2-hydroxy-4-methyl-2-trifluoromethylpent-4-enoic
acid ethyl ester XII. This reaction product is then reacted in an additional reaction step

with 5-fluoro-2,3-dihydrobenzofuran to obtain a compound of formula (X). Reduction



R3 R= whereby R and R2 have the neanings that are indicated for the
conpounds of formulas |Ila and Ilb in clapym 1. Another subject of the
invention is the production of aldehyde (I'll), which can be obtained by
reduction of the conpound of general fornmula X - used as a chiral conpound
or as a racemate - in which R3 neans G -C5-al kyl, according to nethods that

ot dat 1 on 2l Sahe %rl}'fvé?%abl?@lﬂwﬁ%%é@ﬁﬁt‘” Bt algehsits ol s B,

al dehyde, or by reduced reduction, accordi n%@to met hods known to one
skilled in t¥ET4Xyto %inelygeélrﬂ)%cenrflwttpww tarederymen topps skalfedintheaatt  of

the invention is the process for the production of the conpound of general
formul a X, widvelvporith the abdehgdathd divgctireaaeirs foralid conmpdupkdadf gamead formulas
5-fluoro- 2, 3-di hydrobenzofuran and then subjected to an enanti omer

separation. Aagd IIBV\R}H&hYlﬁénFUaﬁ%%Btaﬁxféﬂ Hyh@ao@bﬁ%‘fﬁfdeﬂ?deo(ﬁll §{ Gangepounds of
formulas Ila and Ib is perforned as sobutene is reacted wth use

of a lLewis a for .exampl e..Ti,Cl4, 12

T e 2( o) 2. SN d g el iR %%@ﬂﬂw%ﬁﬁéﬁo TS

Al C13, AlBr3 AI Et C12 Al Me20, Cu salts, 2, CuClz, CuBr2
Yb(OTf) 3, chipuptienasalyeady deseriedan thegpripr aﬂ( %M@_S}agﬁ ester CHINTRStET (0012,

(BI NOL) 2PdC12, (BI NAP)2PdC12, (BINOL)2Ti Br2, (Bl NAP)2Ti Br2, (Bl NOL)2PdBr 2,
( Bl NAP) 2PdBr & erantbmenidpyraliefCta be/\hﬁf@medR&lm? alcsh@](X(l‘J;S'rsahknge forianh
trifluoroethyl pyruvate to form

2- hydr oxy- 4- E@hﬂbﬂn&?seﬁﬁiaﬁbﬂoh%ﬁmb@ iR@RorffoRAO Lhiral 86teft BEMELdERIRE XI|. This
reaction product is then reacted in an additional reaction step wth

o-f | upro- CI%IIIHXI?I PB&rechfn bR o(}g%r% f%nﬁuﬁoffg Q?IbOf formila (X).

Reducti on

Another subject of the invention is a process for the production of compounds of
general formula XII, in which R? means C,-Cs-alkyl, by isobutene being reacted with
use of a Lewis acid catalyst with trifluoroalkyl pyruvate and the reaction product being
separated into the enantiomers.

As solvents for the reaction of isobutene with trifluoroethyl pyruvate, for
example, CH,Cl,, tetrahydrofuran, dioxane, and diethyl ether are suitable.

A special aspect of the invention is the use of chiral Lewis acid catalysts for the

) process according to the invention.

One aspect of the invention is that the enantiomer separation is carried out in any
stage of the synthesis using column chromatography on a chiral phase. The separation
in the stage of the compound of formula Ila or IIb is a special aspect of the invention.
The enantiomer separation in the stage of ester XII or X is another important aspect of
the invention.

Another aspect of the invention is the separation of suitable racemic intermediate
stages of the synthesis using chiral adjuvants. The racemic intermediate stages can be

converted either with chiral adjuvants, e.g., bases into diastereomeric salts, or with chiral



9 of the ester to alcohol (Xl) and subsequent oxidation to al dehyde (111)
or reduction of ester (X) to aldehyde (I]jJ) according to nethods that are
common to one skilled in the art develop with the al dehyde the direct
precursors for the conpounds of general fornmulas 1la and I1b, which then
can be obtained by reaction of aldehyde (I1l) with the corresponding

qui nol | nam gyl SAAUARESAEL SRR, SOABLLANS AipdBUEk gpraRBhnal | on,

as al ready descri e prior art. stage o r ester
(X), an enaptiqner separation can be perforned., Also, alcohol (XI) is

Su tabl e for LA EEh AR HErCEBha e GV BB AR 648 FisEMBh of the chi ral
esters then leads to the enantioner-pure conpounds of general formulas Ila

and | 1b. Another Suitgplecchirg} ayxikary reagants ere known torone skidled an thetset andsdndei on of
conpounds of general fornmula X, in which R3 neans d -C5-al kyl, by

i sobut ene befongd irg dot xdmpid, the ook “Chiral Aexilisriescind [dgdrals Y6 A sywnbdetric
trifluoroal kyl pyruvate and the reaction product being separated into the

enanti oners. Sﬁﬁhe%%""b?gt. §%éiﬁzegﬁe’rwﬁg%ygﬁa£meiv§qgﬂ{g@gs)\{vi th trifluoroethyl

pyruvate, for® exanp tetr of ur an, xane, and diethyl ether
are suitable. A special. aspect of the inventian is the.,use of chiral Lew s
aci d catalysts fosuiaRE infirBicdiate Stages far R SPareling Of FAGERIS Bl rmesiaicatabes feoy
the invention is that the enantiomer separation is carried out in any stage
of the synthésiesampleng col umm chr omat ogr aphy on a chiral phase. The
separation in the stage of the conpound of fornula Ila or Ilb is a special
aspect of the iapvatitpresursorsthat Enank leasBine a&daoRfuhetibn; in tHiecshagtmthiedt er

Xl or X i s another inportant aspect of the invention.
) acids are suitable as auxiliary reagents.
b) Aldehyde precursors, such as, e.g., aldehyde (II), which is obtained after
reduction of the ester to alcohol (XI) and subsequent oxidation to aldehyde (III)
or reduction of ester (X) to aldehyde (III); other ester precursors in addition
optionally also can be converted into the aldehydes for enantiomer separation.
In this respect, auxiliary reagents are chiral diols that then form diasteromeric
ketals, which can be separated and then cleaved again.
¢) All acids that optionally can be obtained from the ester precursors by cleavage of
) the existing ester function or by oxidation of compounds of lower oxidation
stages according to methods that are known to one skilled in the art;
Chiral alcohols or chiral amines can be used here as auxiliary reagents.
d) All precursors that contain an ester function can be converted by re-esterification
into diastereomeric esters, which then can be treated as described under c).
If the compounds according to the invention are present as racemic mixtures,
they can be separated into the pure, optically active forms according to the methods of

racemate separation that are familiar to one skilled in the art. For example, the racemic

mixtures can be separated into pure isomers by chromatography on an even optically



Anot her aspect of the invention is the separation of suitable racemc
internedi ate stages of the synthesis usiﬂg chiral adjuvants. The racem c
i nternedi ate stages can be converted either with chiral adjuvants, e.g.,
bases into diastereoneric salts, or with chiral 10 adjuvants into

di astereonmers, which then are subjected to a di astereoner separation. The

chiral “auxil dcﬁ(/é( carth Qﬁeri%l?(g%,mmygg ﬁlg@j. %\ﬁ&%lecﬁg?\g?cgé %féoc\éﬁ#g)qgcrlst Ofan d

Sui tabl e chiral "auxrliary s are Knowy 'to one s n

can be found in, for e le, & *Chiral _Auxiliaries and Ligands in
Asymretric %yﬁ&ahggwla@”ﬁ’e‘ée\}ﬂgﬂﬁgﬁﬁn&m% Iverlag, New York (1995).
Suitable internedi ate stages for the separation of racemc internediate

stages are, for lexalpl possikle talestepfetha fiee hydiokgigrdupia aatncémegsompnanddicohol
function; in this connection, chiral acids are suitable as auxiliary

reagents. b)geﬁhti@fbfﬂﬁld@r(ﬁﬁ}lér&?gﬂa) of b 6liitabe préclisor wailtldl eypicalllylattivedi®and S

obt ai ned after reduction of e ester to alcohol (XI) and subsequent

i dation t : : . - f _ 1)
other eoter SREPEREIf binklobqisBinehEOHER oo o o HAL bt Bl uRRRAkch, )
t he al dehydes for enanti oper (fepar ation. In this respect, auxili ar,%H
r) Ycan be

reagents ar ePdhi (ATMAPEIARRY AR 14 HEPRINORSERAEAER PURE IR Each&@pgiosthe BRf
separated and then cleaved again. c¢c) Al acids that optionally can be
obt ai ned fr opure isomess. eds pptawlly sotie deyd, forevangpie, ofandeliveawd,i @miphgrsedorge
function or by oxidation of conmpounds of |ower oxidation stages according
to nethods tfad opfaftakOaMB ch®b®n:ds Kbk laggiliary Iteﬁlgbn@b{)ﬁiorﬁﬂiyrcah bak&ceheks adr

S.

chiral am nes can be used here as auxiliary reagen
5 known to one skilled in the art.

Thus, a special subject of the invention is a process, as represented in one of the
two above-described alternatives, which is characterized in that the diastereomer
separation is performed in any suitable stage by esterification of an alcohol function with
a chiral acid, separation of diastereomers and saponification with or without recovery of
the chiral auxiliary reagent.

In the case that the compounds of general formulas (IIa) and (IIb) are present as
salts, this can be, for example, in the form of hydrochloride, sulfate, nitrate, phosphate,

) pivalate, maleate, fumarate, tartrate, benzoate, mesylate, citrate or succinate.

Prodrugs are defined as compounds that are optionally changed only slightly
compared to the claimed compounds, lie within or outside the range of equivalence of
the claims, and are cleaved into the compounds that are claimed by metabolism in the
organism or by contact with the organism. The prodrugs are subject to at least one
biotransformatory step until the claimed compounds are released, which then exert their
pharmacological effect.

The binding of the substances to the glucocorticoid receptor (GR) and other

steroid hormone receptors (mineral corticoid receptor (MR), progesterone receptor (PR)



d) Al precursors that contain an ester function can be converted by

re-esterification into diastereoneric esters, which then can be treated as
descri bed under c). If the conpounds according to the invention are present
as racemc mxtures, they can be separated into the pure, optically active
forms according to the nmethods of racenmate separation that are famliar to

one skilled jn the art, For ple, the r .. m xt yr.es.can he separated
into pure is%)n@earns r%%?“éﬁchBF%ﬁ{%B?)ggﬁWBWegr‘?‘@ﬁg algﬁ)tf ir%cé)mltﬁ’naﬂl%' pé%‘%b‘}cx‘?‘z carrier
material (e.g., CH RALPAK AD(r)). Suitable precursors _are caonpounds of
general for nifegrons| [The binding experimgnis arspvith exfraets fomnf9xells, whighshagd begn
possible to esterify the free hydroxy group in a racem c conpound of

gener al f or ninffexsed With baanavifusésbthatoontains thetcabling spqueniaessior thei respeativoogieroohl | y
active acid and to separate the diastereoisoneric esters that are obtained

by fractionahgehdseYsdeptor] ERbdRihrisoh tthe GHERABE AMAREY 8N ek SnsBRRALftHe t he

separated esters in each case to the optically pure isoners. As optically

active acid, e, del | ¢.acif.,. orsulfonic acid or tartaric
acid can be ﬁsbg%lpggéﬁsgvgguax}flg?gor\ger#g‘é%eargﬁmé%ﬁ@gal |y can be recovered as

known to one skilled in the art, Thus, a special subject of the invention is
a process, as repMaseareRdhs q,ulgwgleé]ang Kequingbnesiof fermidas i) aed dit)ha 31S ves,

which is characterized in that the diastereoner separation is performed in
any suit abl edsscebed hore slsdve pibighcstdctinityp fordlne glhcabdicoidirecepton with a chiral
acid, separation of diastereoners and saponification with or w thout

recovery of the the GR-medptddiiARIVitToRIG R trankEriptitR d’f%?@)k‘iﬂ'&@}acﬁl@ﬁoﬁomounds of
general formulas (lla) and (I1b) are present as salfs, this can be, for

exanpj e, in M?)?ecfupers,rrén(%gfmgy 915&) gttﬂlef)}gr%glgﬂarﬁfﬁlal{o?}; ?a’cto% %src%hgidm%g?g Bp% Essential

molecular mechanism for the anti-inflammatory action of glucocorticoids. This
inhibition is produced by an interaction of the GR with other transcription factors, e.g.,
AP-1 and NF-kappa-B (for an overview, see Cato, A. C. B. and Wade, E., BioEssays 18,
371-378, 1996).

The compounds of general formulas (1Ia) and (IIb) according to the invention
inhibit the secretion of the cytokine IL-8, induced by lipopolysaccharide (LPS), in the

human monocyte cell line THP-1. The concentration of the cytokines was determined in

—

the supernatant by means of commercially available ELISA kits (efficiency of
dexamethasone = 100%): Example 1, ICsp = 5.9 nmol (74% efficiency); Example 10,
ICso = 21 nmol (86% efficiency); Example 11, ICso = 8.5 nmol (61% efficiency);
prednisolone, ICsg = 13 nmol (96% efficiency).

The anti-inflammatory actions of the compounds of general formulas (Ila) and
(ITb) were tested in the animal experiment by tests in the croton-oil-induced
inflammation in rats and/or mice (J. Exp. Med. (1995), 182, 99-108). To this end,
croton oil in ethanolic solution was applied topically to the animals’ ears. The test

substances were administered locally at the same time. After 16-24 hours, the ear



pival ate, mal eate, fumarate, tartrate, benzoate, nesylate, citrate or

succi nate. Prodrugs are defined as conpoupds that are optionally changed
only slightly conpared to the clainmed conpounds, lie within or outside the
range of equivalence of the clains, and are cleaved into the conpounds that
are clained by netabolismin the organismor by contact with the organi sm
The prodrug } t j ; il the
cl ai mred conpsvgﬁggtsﬁ%%glréggg Z‘Jn éa\?\’ﬁ?&ﬁﬁg értll@e@%elé%ﬁﬁtlde}? rggé‘g%ﬁgg‘gf‘gg%éc al
effect. The bi.nding of the s tances to the glucaocortjcoi eceptor (GR
and other  strSY A% eabitEm PR B BRI heions bf SR RFC i B8 SlhalsfE Rt it
progesterone receptor (PR). 12 and androgen receptor (AR)) is exam ned with
the aid of rEesHsaLfrfheiyatieraf neuiiophilicesanuiorytes; hrifigtesk therqomperadsar e
with extracts fromSf9 cells, which had been infected with bacul oviruses

t hat cont ai noftdeaerabfhirmglas €jaeanda$lb) athibihthe tiasp ebdveviaerstioarediinflaniraatioine
receptor. In conparison to the reference substance [ 3H]-dexanet hasone, the
subst ances sﬁggyyn@tegimr;&ayﬂ@ﬁnﬁhgﬁoﬁffi nity to OR Mreover, the quinolines
and isoquinolines of fornmulas (l1la) and (I1b) that are described here show
a high selectivity for.the ucocorticoi,d receptor.. The GR-nedi ated

i nhi bition of theé?? 8‘{1@8?1?06? #r e B?J?q?'n8@}01158%8§}%RCO%‘P1§‘§€”&¥ 1Sé]ilu‘:‘zymes
and other pro-inflammtory factors is considered to be an essenti al

mol ecul ar ne¥heakied reterid digbetgnt iof. iHatz, dndat@pgocarticosle: dmmgnedemisohei coi ds.
This inhibition is produced by an interaction of the GR with other
transcri pti o6rimdtdgen.Lhaemakologididnd Thadpiskicktipiea{Blucbosrtiasidey Enmuastogicale
Cato, A C. B. and Wade, E., BioEssays 18, 371-378, 1996).

) Principles, Pharmacology and Therapy Guidelines], Wissenschaftliche

Verlagsgesellschaft mbH, Stuttgart, 1998]. The reason for this is the stimulation of
gluconeogenesis in the liver by induction of the enzymes that are responsible for this anc
by free amino acids that are produced from the degradation of proteins (catabolic action
of glucocorticoids). A key enzyme of the catabolic metabolism in the liver is the
tyrosine aminotransferase (TAT). The activity of this enzyme can be determined
photometrically from cell cultures of treated rat hepatoma cells. The cells are treated for
24 hours with the test substances, and then the TAT activity is measured. The

) compounds of general formulas (IIa) and (IIb) induce the tyrosine aminotransferase in
this test to a slight extent (efficiency of dexamethasone = 100%): Example 1, ECsy =3.7
nmol (93% efficiency); Example 10, ECsy = 10 nmol (92% efficiency); Example 11,
ECso = 4.0 nmol (86% efficiency); prednisolone, ECsy = 2.6 nmol (103% efficiency).

Another undesirable action that occurs especially after local therapy is the induction

of a skin atrophy, which leads to the skin’s loss of thickness, elasticity, and ultimately the
mechanical resistance of the skin. The potential of a substance to induce skin atrophy can

be determined in rats. The animals are treated for 18 days daily and locally in equieffective



The conpounds of general fornulas (lIla) and (11b) according to the invention
inhibit the secretion of the cytokine IL-8, induced by |ipopol ysaccharide
(LPS), in the human nonocyte cell line THP-1. The concentration of the
cytokines was determned in the supernatant by nmeans of comrercially
avai | abl e ELI SA kits (efficiency of dexanethasone = 100%: Exanple 1, 1C50

= 5.9 nnol ({4% eff.jiciency); Exanple 10 0 = .hnol (86% efficiency);
scarpl o 11, - fiesit wihE RO b SR Y mes pyTn GIEHiREs avsrr et 6255 o)
(96% efficiency)., The anti-inflamratory actions of the conmpounds of general
formul as (I |%actien of theiskin thiskeess evr de troqtment time Gaa be &gkedi ment by tests in
the croton-oil-induced inflanmation in rats and/or mce (J. Exp. Med.
(1995), 182, 99- 1I@&pmpiansdntoslobstdsol poopidnate, ehich] at asbhamthiian afd).Qt%on was
applied topically to the animals' ears. The test substances were

adm ni st er edphSgRhmYanlinfliEmaBdABactibA R acikl &), rtuld4n B85%Sredidli6n 88the 3Bin Vei ght

was neasured as a neasurenent for the inflammtory edena, the peroxidase

activity as g. u o,f Ok t.ne jnvasi f. ul_ qcyt e he al.@st ase
activity as DiOREESRERI bR ek MORORI S BRI R a2,
this test, the conpounds_ of general formulas (Ila) and (l1b) inhibit the
three above- FRFMBHARLIRAIBMAREY asHoN AchK¥eBr s after | ocal administration.
One of the nost frequent undesirable actions of a glucocorticoid therapy is
the so-called "sThsadvhntigaloat &so bd wkn rdbiive to the sibstarGbafromahé apphicaten WO

| munol ogi sche G undl agen, Phar makol ogi e and Therapi erichtlinien

[ G ucocorti col/dg282h "o BRANPSE, GRS cutbzhérBFERh@Ple FoNAkdHAS 8 PEIcARFLLIORBE DY
Gui del i nes], Wssenschaftliche Verlagsgesellschaft nbH, Stuttgart, 1998].

The reason f aﬁaxtlﬁﬁhﬁl inﬁ-lhﬁgmgafowgic%%h)? Pnd%es a 60% reduction in skin thickness.

Based on their anti-inflammatory action and, in addition, anti-allergic,
immunosuppressive and anti-proliferative action, the compounds of general formulas (Ila)
and (IIb) according to the invention can be used as medications for treatment or
prophylaxis of the following pathologic conditions in mammals and humans; in particular
for the local administration:

In this case, the term “DISEASE” stands for the following indications:

(i) Lung diseases that are accompanied by inflammatory, allergic and/or proliferative

) Processes:

Chronic, obstructive lung diseases of any origin, primarily bronchial

asthma

- Bronchitis of different origins

- Adult respiratory distress syndrome (ARDS), acute respiratory distress
syndrome

- Bronchiectases

- All forms of restrictive lung diseases, primarily allergic alveolitis,



gl uconeogenesis in the liver by induction of the enzynes that are
responsible for this and by free am no agids that are produced fromthe
degradation of proteins (catabolic action of glucocorticoids). A key enzyne
of the catabolic nmetabolismin the liver is the tyrosine am notransferase
(TAT). The activity of this enzyne can be determ ned photonetrically from
cell cultures of treat pﬁgﬁ;] —aTce : far 24
hours with the test su gtfgﬁ%SeS, angH?rP{ceéﬁéljtnﬁ’é) nl“&%ﬂgg(#l\él ?%ntg{fré;&aeg%f é’gl’ The
conmpounds of general forpmulas (l11a) and (I1b) induce the tyrosine
aminotransferase in tFIOSEBEPIERMANIS| ght extent (efficiency of

dexamet hasone = 100%: Exanple 1, EC50 = 3.7 nmol (93% efficiency); Exanple
10, EC50 = 10 nnol (-925suspidosdsand granufomeaipies, especialsBoecck vidiseasernl  ( 86%
efficiency); prednisolone, EC50 = 2.6 nnol (103% efficiency). Another

undesi rabl e @t Ragunidirtdissasds/atadmpatie Aideysesfjdigr dibegéd thhtgeapy is the

i nduction of a skin atrophy, which leads to the skin's |oss of thickness,

el asticity, ] A calo res ; e skin. The
potenti al of Qg&s ngteg%ggﬁfty%ﬁﬁgtgﬁ}ggﬁgﬁu ﬁg{?r(?gﬁl;éfcagﬁg%ﬁgeﬁ%? ermned in rats.
The aninmals are treated . for 18.days dailly and locally in eguieffective 14
dosages with the test gﬁ‘b@?ﬁ?}{?g’g’{ex‘gﬂtl%’é CHFSREC P’ﬁxef‘lﬂl%}o HORHSAgute
measurenment, the reduction of the skin thickness over the treatnent tine
can be tracked. |n confheumaga fevst.dlobnyagiarhgnmnsicarBehset’ siisease at a
concentration of 0.01% (maximum anti-inflammtory action is achi eved),
results in a 65% r educRieadtivefarthfieisski n  thi ckness, only a 41 % reduction can
be determined in Exanple | at a concentration of 0.1 % (maxi mum
anti-jnflammtory acti i i 2 i .can al so be seen
relative to the substa%cg:}]edsﬁ??tggx %ﬁ%ﬁ%ﬁ?@??gﬁ&mf‘%szsm; for exanpl e,

I 0,
the eutomer of Bxanp) eA?}"t%’ritlaclsgll%%gcymsaﬁl fhe C3¢ %?Hégre%grla Ve ]()Jintodige%s/gs (arthroses)

Traumatic arthritides

- Vitiligo

- Collagenoses of any origin, e.g., systemic lupus erythematodes,
sclerodermia, polymyositis, dermatomyositis, Sjégren’s syndrome, Still’s
syndrome, Felty’s syndrome

- Sarcoidoses and granulomatoses

Soft-tissue rheumatism

R
]

(iii) Allergies or pseudoallergic diseases that are accompanied by inflammatory and/or
proliferative processes:

- All forms of allergic reactions, .g., Quincke’s edema, hay fever, insect
bites, allergic reactions to pharmaceutical agents, blood derivatives,
contrast media, etc., anaphylactic shock, urticaria, allergic and irritative
contact dermatitis, allergic vascular diseases

- Allergic vasculitis



(maxi mum anti-inflammatory action), induces a 60% reduction in skin
t hi ckness. Based on their anti-inflammatory action and, in addition,
anti-allergic, imunosuppressive and antléproliferative action, the
conpounds of general fornmulas (lIla) and (lIlb) according to the invention
can be used as nedications for treatnent or prophylaxis of the follow ng
pat hol ogic conditions in mammal s and humans; in particular for the |ocal
adm nistration: In this case, the term "Dl SEASE" stands for the foll ow ng
i ndications: (i) Lung diseases that are acconpani ed by inflamratory,

al I ergi ¢ andfior vasaldrfigflahiny@onsiva&eaBsds) Chronic, obstructive |ung di seases
of any origin, primarily bronchial asthma - Bronchitis of different origins

- Adult respi ratory_diﬁél{a%ﬁﬁ?{(g%?,mq%n @Bir:)ﬁleriti@? ! efrﬁ%{?}dﬁghﬂry di stress

syndrone - Bronchi ectases - estrictrve lung di seases,
rimarily allergic alveolitis, 15 Al forns of pul nonary edenm, primaril
ltooxi c pu?lmnarygedeﬁa;lggl}'@'?‘fns éﬁ?aogeni c pneurmn!oti s Sar%:/oi doses gnd Y
granul omat oses, especi ally Boeck's disease (ii) Rheumatic

di seases/ aut oi mune -di Yeegpersy genulpmdiosisases that are accomnpani ed by
inflanmatory, allergic and/or proliferative processes: - Al forns of
rheumat i ¢ di seases, -es@eait-atll yrt¢dtgumatoid arthritis, acute

(v) Dermatological diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:
- Atopic dermatitis (primarily in children)
- All forms of eczema, such as, e.g., atopic eczema (primarily in children)
- Rashes of any origin or dermatoses
- Psoriasis and parapsoriasis groups
- Pityriasis rubra pilaris
- Erythematous diseases, triggered by different noxae, e.g., radiation,
chemicals, burns, etc.
) - Bullous dermatoses, such as, €.g., autoimmune pemphigus vulgaris,
bullous pemphigoid
- Diseases of the lichenoid group,
- Pruritis (e.g., of allergic origin)
- Seborrheal eczema
- Rosacea group
- Erythema exudativum multiforme
- Balanitis

- Vulvitis



rheumatic fever, polynyal gia rheumatica, Behcet's disease - Reactive
arthritis - Inflammtory soft-tissue di seases of other origins - Arthritic
synptons in the case of degenerative joi nt’ di seases (arthroses) - Traumatic
arthritides - Vitiligo - Coll agenoses of any origin, e.g., system c |upus
eryt hemat odes, scl er oderm a, polynyositis, dermatonyositis, § ogren's

syndrone, Still's Felty's yndrorre - Sar coi doses and
granul omat oses - Sof Mg‘g%lqnﬁédﬁﬁ% %rﬁls(eﬁfieﬁ) Al |l ergi es or pseudoallergic

di seases that are acconpanied by inflammtory and/or proliferative
processes: - All fornsHeifr lah bechpsalopeatarents, e.g., Quincke's edema, hay
fever, insect bites, allergic reactions to pharmaceutical agents, bl ood
derivatives, cont rastcm&agé@,,s Ighphomanaphyl actic shock, urticaria, allergic
and irritative contact dermatitis, allergic vascul ar di seases - All ergic

vascul 115 18;) (& ihe BSENbARo| B LATHRERARS HARRLI Afsleic oRBRT (o7 115

nodosa, tenporal Peri ery S no osa -

Wegner' s gran H)matoms
proliferative processes:

- Nephrotic syndrome

- All nephritides, e.g., glomerulonephritis

) (vii) Liver diseases that are accompanied by inflammatory, allergic and/or proliferative
processes:
- Acute liver cell decomposition
- Acute hepatitis of different origins, e.g., viral, toxic, pharmaceutical
agent-induced

- Chronic aggressive hepatitis and/or chronic intermittent hepatitis

(viii) Gastrointestinal diseases that are accompanied by inflammatory, allergic and/or
j proliferative processes:
- Regional enteritis (Crohn’s disease)
- Colitis ulcerosa
- Gastritis
- Reflux esophagitis

- Ulcerative colitis of other origins, e.g., native sprue

(ix) Proctologic diseases that are accompanied by inflammatory, allergic and/or

proliferative processes:



- Gant-cell arteritis (v) Dermatol ogi cal di seases that are acconpani ed by

inflammatory, allergic and/or proliferative processes: - Atopic dermatitis
(primarily in children) - Al forns of ec¥tmm, such as, e.g., atopic eczenm
(primarily in children) - Rashes of any origin or dermatoses - Psoriasis
and parapsoriasis groups - Pityriasis rubra pilaris - Erythematous

di seases, triggered by different noxae, e.g., radiation, chemcals, buns,
etc. - Bullous dermat oA&alecgemm as, e.g., autoi nmune penphigus vul garis,
bul | ous penphigoid - Diseases of the |lichenoid group, - Pruritis (e.g., of
allergic origin) - -SeBosurbeal eczema - Rosacea group - Erythema exudativum
multiforme - Balanitis - Vulvitis 17 Manifestation of vascul ar di seases

Hair 1 oss such as al.opgghdndbgRta Cutaneous |ynphona

- Idiopathic proctitis

(x) Eye diseases that are accompanied by inflammatory, allergic and/or proliferative
processes:

- Allergic keratitis, uveitis, iritis

- Conjunctivitis

- Blepharitis

- Optic neuritis

- Chorioiditis

- Sympathetic ophthalmia

(xi) Diseases of the ear-nose-throat area that are accompanied by inflammatory, allergic
and/or proliferative processes:
) - Allergic rhinitis, hay fever
- Otitis externa, e.g., caused by contact dermatitis, infection, etc.

- Otitis media

(xii) Neurological diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Cerebral edema, primarily tumor-induced cerebral edema

- Multiple sclerosis

- Acute encephalomyelitis



(vi) Kidney diseases that are acconpani ed by inflamuatory, allergic and/or
proliferative processes: - Nephrotic syndrone - Al nephritides, e.g.,

gl onerul onephritis (vii) Liver diseases that are acconpani ed by
inflammatory, allergic and/or proliferative processes: Acute liver cell
deconposition - Acute hepatitis of different origins, e.g., viral, toxic,
phar maceuti cal agent-induced - Chronic aggressive hepatitis and/or chronic
intermttent hepati t-i sMewirgit}s Gast roi nt esti nal di seases that are acconpani ed
by inflammatory, allergic and/or proliferative processes: - Regional

enteritis (Crohn's di syafigls form&8f ednvelsinS &Y. @ Sfant@adddihg Spasmief | ux
esophagitis - Ucerative colitis of other origins, e.g., native sprue (iXx)

Proctol ogi c di seases t 1 ied by inflammatory, allergic and/or
proliferative pr ocesseg:%ﬁtfgﬁﬁl&ﬁgq%@%&m Fi ssures Henorrhoids

- Stroke

(xiii) Blood diseases that are accompanied by inflammatory, allergic and/or
proliferative processes, such as, e.g.: M. Hodgkins or Non-Hodgkins lymphomas,
thrombocythemias, erythrocytoses

) - Acquired hemolytic anemia

- Idiopathic thrombocytopenia

(xiv) Tumor diseases that are accompanied by inflammatory, allergic and/or
proliferative processes, such as, e.g.: carcinomas or sarcomas
- Acute lymphatic leukemia
- Malignant lymphoma
- Lymphogranulomatoses
) - Lymphosarcoma

- Extensive metastases, mainly in breast, bronchial and prostate cancers

(xv) Endocrine diseases that are accompanied by inflammatory, allergic and/or
proliferative processes, such as, e.g.:

- Endocrine orbitopathy

- Thyreotoxic crisis

- De Quervain’s thyroiditis

- Hashimoto’s thyroiditis



| di opathic proctitis (x) Eye diseases that are acconpani ed by inflamuatory,
allergic and/or proliferative processes: Allergic keratitis, uveitis,
iritis - Conjunctivitis - Blepharitis -20ptic neuritis - Chorioiditis -
Synpat hetic ophthalma (xi) Diseases of the ear-nose-throat area that are
acconpani ed by inflamatory, allergic and/or proliferative processes: -
Allergic rhinitis, hay fever - Oitis extem, e.g., caused by contact
dermatitis, infection,Basedow’sdis@asetis nmedia (xii) Neurol ogical diseases that
are acconpani ed by inflamuatory, allergic and/or proliferative processes: -
Cerebral edema, prirar@lapulonidsusithgoiigs cerebral edema - Miltiple sclerosis
- Acute encephalonyelitis 19 Meningitis Various forns of convul sions, e.g.,

infantil e noddi ng spasmplﬁggﬁ&d%gh&al cord injury

(xvi) Organ and tissue transplants, graft-versus-host disease

(xvii) Severe shock conditions, e.g., anaphylactic shock, systemic inflammatory

response syndrome (SIRS)

(xviii) Substitution therapy in:

Innate primary suprarenal insufficiency, e.g., congenital adrenogenital
syndrome
- Acquired primary suprarenal insufficiency, e.g., Addison’s disease,
autoimmune adrenalitis, meta-infective tumors, metastases, etc.
- Innate secondary suprarenal insufficiency, e.g., congenital
hypopituitarism
) - Acquired secondary suprarenal insufficiency, e.g., meta-infective tumors,

etc.

(xix) Vomiting that is accompanied by inflammatory, allergic and/or proliferative
processes:
- e.g., in combination with a 5-HT3 antagonist in cytostatic-agent-induced

vomiting

(xx) Pains of inflammatory origins, e.g., lumbago



Stroke (xiii) Blood diseases that are acconpanied by inflamuatory, allergic
and/or proliferative processes, such as,.e.g.: M Hodgkins or Non-Hodgki ns
| ynphomas, thronbocythem as, erythrocytoSes - Acquired henolytic anema -

| di opat hi ¢ t hronbocytopeni a (xiv) Tunor diseases that are acconpani ed by

i nflammatory, allergic and/or proliferative processes, such as, e.g.:

carci nomas or sar.co -.Acute | tic.leukema, - | i gnant oma -
Lynphogr anul onZ’f’S%ers&ﬁqr %@%ﬂéﬁggﬁse@s@‘ﬁ}éﬁ% EL ggf’ ;g&‘?l"f#gﬁ) 6
breast, bronchial and prostate cancers (xv) Endocrine diseases that are
acconpani ed by i nf| &iabatesk gstecarthatisiCuillayatBere sydsdhe.apHenoses Jieppuewanrsous uch
as, e.g.: - Endocrine orbitopathy - Thyreotoxic crisis - De Quervain's
thyroiditis - Hashitramilamnal Mgieplabty, iAdziRiner’s dieass awits and sigase pain,
G anul omat ous thyroiditis - Lynphadenoid goiter

arteriosclerosis, reperfusion injury, congestive heart failure, myocardial

infarction, thermal injury, multiple organ injury secondary to trauma, acute

purulent meningitis, necrotizing enterocolitis and syndromes associated with

hemodialysis, leukopheresis, and granulocyte transfusion.

The local administration of the compounds or mixture thereof according to the
invention for treating the diseases that are cited under Items (i), (i), (iii), (v), (viii), (ix),
(%), (x1), (xv), (xx), and (xxi) is preferred.

The invention also relates to combination therapies or combined compositions, in
which a glucocorticoid receptor (GR) agonist of formula (I) or a pharmaceutically
acceptable salt thereof, or a pharmaceutical composition that contains a GR agonist of
formula (I) or a pharmaceutically acceptable salt thereof, is administered either
simultaneously (optionally in the same composition) or in succession together with one or
) more pharmaceutical agents for treating one of the above-mentioned pathologic conditions.
For example, for treatment of rheumatoid arthritis, osteoarthritis, COPD (chronic
obstructive lung disease), asthma or allergic rhinitis, a GR agonist of this invention can be
combined with one or more pharmaceutical agents for treating such a condition. When
such a combination of a GR agonist of formula (I) or a pharmaceutically acceptable salt
thereof is administered by inhalation, the pharmaceutical agent that is to be combined can
be selected from the following list:

- A PDEA4 inhibitor including an inhibitor of the PDE4D isoform;



(xvi) Organ and tissue transplants, graft-versus-host disease (xvii) Severe
shock conditions, e.g., anaphylactic shock, systemc inflanmatory response
syndrome (SIRS) (xviii) Substitution therdapy in: - Innate primry suprarenal
insufficiency, e.g., congenital adrenogenital syndronme - Acquired primary
suprarenal insufficiency, e.g., Addison' s disease, autoimmune adrenalitis,
neta-infective tunors, netastases, etc. - Innate secondary suprarenal
insufficiency, e.g.  corsglepiied subRpdisppecnior agenish suciay dorrexamsles ondar y
suprarenal insufficiency, e.g., neta-infective tunors, etc. (xix) Vomting
that is acconpani ed bymetnbtoxremi dsgprotadehell Boprendiahe plbperol, isilbutainiol,e
processes. e.g., in conbination with a 5-HT3 antagoni st in

cyt ostati ¢-agent - i ndUCkgouATl i Kb RANS R IR hA Bk OOV mERiAL NS, € 0.,

| umbago 21 (xxi) O her different stdges of disease Including di'abétes type
| (insulin-dependent di.abetes), osteoarthritis, Guillain-Barre syndrone,
pEREECOr infAERE

rest enoses after percu g4 m nal angi opl asty, Al zheiner's
di sease, acute and chronic pain, arteriosclerosis, reperfusion injury,
congestive heart fai-l uAdnusegianedeenpiar anjageristdfar gramplacandl, MajouM3 nul tipl e
organ injury secondary to trauma, acute

antagonist, such as, for example, a more selective M3 antagonist), such as,

for example, ipratropium bromide, tiotropium bromide, oxitropium

bromide, pirenzepine or telenzepine;
- A modulator of the chemokine receptor function (such as, for example, a

CCRI receptor antagonist); or

- An inhibitor of the p38 kinase function.

Moreover, the compounds of general formulas (IIa) and (IIb) according to the
invention can be used for treatment and prophylaxis of additional pathologic conditions
that are not mentioned above, for which synthetic glucocorticoids are now used (see in
this respect Hatz, H. J., Glucocorticoide: Immunologische Grundlagen, Pharmakologie

) und Therapierichtlinien, Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart, 1998).

All previously mentioned indications (i) to (xx) are described in more detail in
Hatz, H. J., Glucocorticoide: Immunologische Grundlagen, Pharmakologie und
Therapierichtlinien, Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart, 1998.

For the therapeutic actions in the above-mentioned pathologic conditions, the
suitable dose varies and depends on, for example, the active strength of the compound of
general formulas (11a) and (IIb), the host, the type of administration, and the type and
severity of the conditions that are to be treated, as well as the use as a prophylactic agent or

therapeutic agent.



purul ent nmeningitis, necrotizing enterocolitis and syndronmes associated with
henodi al ysi s, | eukopheresis, and granul ocyte transfusion. The | ocal

admi ni stration of the conpounds or m xtur® thereof according to the
invention for treating the diseases that are cited under ltens (i), (ii),
(i), (v), (viii), (ix), (x), (xi), (xv), (xx), and (xxi) is preferred.
The invention also relates to conbination therapies or conbi ned

conposi tions, i n Thetinvemtian gelatestodha useof therconwptuds ac GRJing gothiednvenfion for thel a
(1) or a pharmaceutically acceptable salt thereof, or a pharnmaceuti cal

conposi ti on prbdictionof apemacddicaggamitst of fornula (1) or a pharmaceutically
acceptable salt thereof, is adm nistered either sinultaneously (optionally

in the sane Conpoﬁiaﬁaﬁ?ﬂ,tﬁéirfv&tﬁiﬁ‘gb?&ﬁ&&.on together with one or nore

phar maceuti cal agents tor treating one of the above-nentioned pathol ogic
conditions. For gxanp for. treatnment of rheunmat pi rehritis, ..
osteoarthritis, C@DD (bﬁPBﬁq%fonBﬁgh‘FﬁB’f‘lp@ér'({sﬁﬁ rﬁyugaégg@)@gégﬁmorg}ngém ergic
rhinitis, a GR agonist of this invention can be conbined with one or nore
phar naceuti cal agents theinvepien ¢nraixiue heegof fomdhe productiph eha medishtien for

conbi nation of a GR agonist of fornula (1) or a pharmaceutically acceptable

salt thereof is adm nirsttiaga®IBEASBEhal ation, the pharmaceutical agent that
is to be conbined can be selected fromthe following list: - A PDE4

5009 R L e BRI BT 8 it
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) whereby the amount suppresses the disease and whereby the amount of the
compound is given to a patient who requires such a medication;

(iii) A pharmaceutical composition for treating a DISEASE, said treatment
comprises one of the compounds according to the invention or mixture
thereof and at least one pharmaceutical adjuvant and/or vehicle.

In particular, the use of the compounds according to the invention for treatment of

inflammatory diseases is a subject of the invention.

In general, satisfactory results can be expected in animals when the daily doses

) comprise a range of 1 pg to 100,000 pg of the compound according to the invention per
kg of body weight. In the case of larger mammals, for example the human, a
recommended daily dose lies in the range of 1 pg to 100,000 pg per kg of body weight.
Preferred is a dose of 10 to 30,000 pg per kg of body weight, and more preferred is a
dose of 10 to 10,000 pg per kg of body weight. For example, this dose is suitably
administered several times daily.

The formulation of the pharmaceutical preparations based on the new compounds

is carried out in a way that is known in the art by the active ingredient being processed

with the vehicles, fillers, substances that influence decomposition, binding agents,



A nuscarine receptor antagonist (for exanple, an ML, M2 or M3 antagoni st,
such as, for exanple, a nore selective I\/B%4ant agoni st), such as, for

exanpl e, ipratropiumbromde, tiotropiumbrom de, oxitropium brom de,

pi renzepi ne or tel enzepine; A nodul ator of the chenokine receptor function
(such as, for exanple, a CCRl receptor antagonist); or An inhibitor of the

p38 ki nase f i . r g . : and
(110 accor diasirals, MBHERIE absdrhéhnd MIRAHE Hh Blin ERRAves SRS ROr g 01
of additional pathologic conditions . K that are not ngion abqve, for which
oynthet i ¢ ot WEGES FOPEORlSSEdh BRIGR Cals ai carderirt iy e GespERr R 5 K o

d ucocorticoide: I mmunol ogi sche G undl agen, Pharnmakol ogie and _

Ther api er i chadminisgmtiolw ngbisseseatafticodreis umde 4o Rgmergton's Itharmarbwicabbeienagar t |
1998). Al previously nentioned indications (i) to (xx) are described in

nore detail 135" Ediegiba, Mistk Bublisfing €u@anly CRAsH PendshTvd Al (0986 C heldives dlatgren,
Phar makol ogi e and Therapierichtlinien, Wssenschaftliche

Ver | agsgesel élﬁ%’ﬂl%fff)%%}?ﬂ’adﬁihﬁtsﬁ%%&are é%%?iﬁlell/:(ﬂfefy? ‘therapeutic actions in the

above-nenti oned pat ogl ¢ conditions sul t abl e dose varies and depends

on, for exanple, the active strength of t conmpoynd . of eneral formulas
(lia) and (11b), Ferpadminisiaian %p%l@hw%?ﬁﬁ,ﬁfgﬂitaﬂ%\?ts,ﬁgwlmml&spe and
severity of the conditions that are to be treated, as well as the use as a
prophyl act i cpewjéars, goanulatess lergngasi suspenstans, gaulsivheor spheinms are yuithblees to t he
use of the compounds according to the invention for the production of a
pharmaceuti cal agR&iparenteral administration, injection preparations are possible.

) For intra-articular injection, correspondingly prepared crystal suspensions can be
used.

For intramuscular injection, aqueous and oily injection solutions or suspensions
and corresponding depot preparations can be used.

For rectal administration, the new compounds can be used in the form of
suppositories, capsules, solutions (e.g., in the form of enemas) and ointments both for
systemic and for local treatment.

For pulmonary administration of the new compounds, the latter can be used in
) the form of aerosols and inhalants.

For local application to eyes, outer ear channels, middle ears, nasal cavities, and
paranasal sinuses, the new compounds can be used as drops, ointments and tinctures in
corresponding pharmaceutical preparations.

For topical application, formulations in gels, ointments, fatty ointments, creams,
pastes, powders, emulsions, solutions and suspensions are possible. The dosage of the

compounds of general formulas (Ila) and (IIb) should be 0.01%-20% in these

preparations to achieve a sufficient pharmacological action.



In addition, the invention provides: (i) The use of one of the conpounds of
formulas (l1la) and (Il1b) according to the invention or m xture thereof for
the production of a nedication for treat?ng a DISEASE, (ii) A process and a
met hod for treating a Dl SEASE, said process conprises an adm nistration of
an anmount of the conpound according to the invention whereby the anount
suppresses the di sease and whereby the anmount of the conpound is given to a
patient who requi Tesinsemtionalseshingaiseothe cOmipoindd ifgandracfounulaalllgamdgHb) i on
for treating a DI SEASE, said treatnment conprises one of the conpounds

according t OaécBﬁi&ﬁ%%QHé irR/@ ¢n ﬁﬁiﬁﬂd@ﬁtm a]%ﬁi}éﬁfﬁ T El%\t@tln RationOfe ¢ ]pmlpounds

phar maceuti cal ant an or ve n pa ti ar, the use o

conmpounds acc rdin ihve n fo treatnment .of inflammtory. di seases
o B b ect SoRERL TRV NBhan (tog amerding & B Teveashay Reudibansaniopss
expected in animals when the dally doses conprise a range of 1 .tg to

100, 000 g of thetipewisrasbvmingredicoisdpgether avithiphainmacewficaliy ccpmpatluk@amifacmblev\m ght .
In the case of |arger manmal s, for exanple the human, a reconmended daily
dose |ies inadibentamdeeltledg to 100, 000 g per kg of body wei ght. Preferred
is a dose of fo to 30,000 pg per kg of body weight, and nore preferred is a
dose of 10 to 10, Vi

suitably adm ni s?fe?ér)lélgergg)\li}earﬁglcggnp BQ& aJ}W Jﬁ? 0or ijR)%n ﬁ}(l)aﬁ Cg#tﬁ]tng%eeo#tﬁe
pharmaceutica] preparations based gon the, new co ounds is carried out in a
way that is R cqmcaiﬁy&cm CQYPQUAGS 3repiding tpﬁgerlémr@ﬁp opBliKYrefhgedded with
the vehicles, fillers, substances that influence deconposition, binding
agents, pharmaceutically compatible salt thereof and a pharmaceutically compatible salt or

) pharmaceutically compatible adjuvants and vehicles.



24 noisturizers, lubricants, absorbents, diluents, flavoring correctives,
coloring agents, etc., that are commonly used in galenicals and converted
into the desired formof administration.26ln this case, reference is nade to
Rem ngton' s Pharmaceutical Science, 15th Edition, Mack Publishing Conpany,
East Pennsyl vania (1980). Additives that are suitable for |ocal

adm nistration are especially preferred. For oral adm nistration, especially
tabl ets, coated tHislextmpleshplow aasysedifod ssmorepistatied explgration bbthe snvehtbaenges,
suspensi ons, enulsions or solutions are suitable. For parenteral

admi ni str at i Without MHt@lirigdRatRt RPRKAL BEStA MThe RARALRS 6f infpRttahtPrédrkd, whithar
i njection, correspondingly prepared crystal suspen5|ons can be used. For

| af,
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t he new conpounds can be used in the formaog osi t or capsul es,
sol utions ( Ve f‘ﬁmt Frs exyppie oV Qs dHS P aaﬁ&’%@%ﬂﬁ@iﬁ éN@cQ@Fpg%&) o1s\Y&} eni ¢ and

for |ocal treatnent. For pul nonary adm ni stration of the new conpounds, the
| atter can b@3/@88a7in the form of aerosols and inhal ants. For | ocal
application to eyes, outer ear channels, mddle ears, nasal cavities, and
paranasal sinuses, the new conpounds can be used as drops, ointnents and
tinctures in correspondi ng pharnaceutical preparations. For topical
application, fornulations in gels, ointnents, fatty ointnents, creans,
pastes, powders, enulsions, solutions and suspensions are possible. The

dosage of the
Experiments

Example 1
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino]-2-methylquinoline

4-(5-Fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-valeric acid ethyl
ester
A solution of 4-(5-fluoro-2-methoxyphenyl)-2-hydroxy-4-methyl-2-

) trifluoromethyl-valeric acid ethyl ester (WO 00/32584) (10.83 g, 30.74 mmol) in
dichloromethane (200 ml) is mixed with 1 M boron tribromide-chloroform solution (60
ml) while being cooled in an ice bath, and it is stirred for 3 hours at 2 - 4°C. The batch
is poured onto ice and saturated NaHCOs solution, and it is stirred for 30 minutes while
being cooled with ice. The organic phase is separated, and the aqueous phase is
extracted twice more with dichloromethane. The combined, organic extracts are washed
with saturated NaCl solution, dried (Na,;SO4) and concentrated by evaporation in a

vacuum. Column chromatography of the residue (silica gel) with hexane-ethyl acetate



conpounds of general fornulas (l1la) and (I1b) should be 0.01 %20%in these
preparations to achieve a sufficient phargmcol ogical action. 25 The
invention al so conprises the conpounds of general fornmulas (Ila) and (rlb)
according to the invention as therapeutic active ingredients. In addition,

t he conpounds of general fornmulas (lla) and (I1b) according to the

I nvention argeRakie dddRV ERArA L40GE & ' ' IRU%.6
t oget her wit epﬁar3 coetﬁlgcl%al I y%%ﬁ%g??greeﬁgnﬂﬁiﬂgep\{vgg}e{eh‘ﬁl?g%;j@é&égﬁf[lcg an
vehi cl es. Thef inyention al so conprises a pharnmaceutical conposition that
cont ai ns one”dFO¥E 8P har maceuti cal |y active conpounds according to the

invention or mxture thereof or pharnmaceutically conpatible salt thereof

and a phar maceut i ZBNMR (NMEHDHCO@ L b =ok.22 h3khacdusi Ba), 1y 7deaib 2HR&d,

adj uvants and vehicles. 26 The exanples bel ow are used for a nore detailed

expl anati on pffy iy @NUENBIBN LW tHPut7d (a\h,ﬁ??ﬁ ag éﬁ(gé‘,tlﬂ)t, sfog (5,11t 889t der et o.

The syntheses of inportant precursors, not” di scl'osed within the
scope of the i t ready prior art and can be derived from
for exanpl e, 1%%‘35}@&@5@{)3@28@’6%10143, WO 03/082280 or WO 03/082827.
Experiments Exanple 1 5-[4-(5-Fl uoro-2, 3-di hydrobenzof uran-7
yl)-2-hydroxy-4-nmethyl-2-trifl uoronethyl- pentyl am noJ-2-m et hyl qui noli ne
4- (5- Fl uor o- 2- hydr oxyphenyl ) - 2- hydr oxy- 4- net hyl - 2-tri fl uoronet hyl -val eri c
acid ethyl 4-(2-Allyloxy-5-fluorophenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-valeric acid ethyl
ester
) Potassium carbonate (4.15 g, 30 mmol) and allyl bromide (2.16 ml, 25 mmol) are
added to a solution of 4-(5-fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-valeric acid ethyl ester (5.36 g, 15.84 mmol) in DMF (50 ml) while
being cooled with ice. After 2 hours at 2°C and after 2 hours at room temperature, the
batch is poured into ice water and extracted with hexane-ether 2:1. The combined
organic extracts are dried (Na,SO4) and concentrated by evaporation in a vacuum.
Column chromatography on silica gel with hexane-ethyl acetate yields 5.7 g of the
product.
) 'H-NMR (300 MHz, CDCl3); 8 = 1.18 (t, 3H), 1.39 (s, 3H), 1.45 (s, 3H), 2.54 (d,
1H), 2.91 (d, 1H), 3.48 (br., 1H), 3.65 (dq, 1H), 4.09 (dq, 1H), 4.55 (dt, 2H), 5.31 (dq,

1H), 5.45 (dq, 1H), 6.09 (ddt, 1H), 6.76 (dd, 1H), 6.84 (ddd, 1H), 6.91 (dd, 1H).

4-(3-Allyl-5-fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-valeric acid
ethyl ester
4-(2-Allyloxy-5-fluorophenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-valeric

acid ethyl ester (5.65 g, 14.93 mmol) is heated in the microwave for 10 minutes to



ester A solution of 4-(5-fluoro-2-nethoxyphenyl)-2-hydroxy-4-nethyl-2-
trifluoronethyl-valeric acid ethyl ester g/\000/32584) (10.83 g, 30.74 nmol)
in dichloronmethane (200 M) is mxed with 1 Mboron tribrom de-chloroform
sol ution (60 m ) while being cooled in an ice bath, and it is stirred for 3

hour s at - 4C. The batch 1is poured onto ice and saturated NaHCO3

sol uti on stirred f il bejl n oal e The
ooyt o phasg 5 oBsdbaieh misfhe Aol Es St Guopdi oty Jodlidil el ror o
wi th di chl oronet hane, The conbi ned, anic extracts are washed wth

sat urat ed Nabsxaserethyl aetater 3 Sd g(%ﬁé’l@@&?lsé’héﬁ%f@ncentrat ed by evaporation in a

vacuum Col um chr omat ography of the residue (silica gel) wth hexane-ethyl

acetate 27 yiel d{5NMR (G00MEZ, @DCL), SEXt LA¢E BHY, 1040 (sheHy,queswsmhas@(m th
ethyl acetate yields 4.0 g of product again. 1H NWR (

(or 1y ity "R b e o m%% é@%&‘* 091@) =
1 1 A

§|uoropﬁ')eny| 115, e b sad G fﬂts9%3%%%%aga,.@s%@ddl@ahy| st er
Pot assi um carbonate (4.15 g, 30 mmol) and allyl bromde (2.16 m, 25 muol)
are added to a sol ution of

4- (5-fl uoro-2-hydroxyphenyl) - 2- hydroxy-4-net hyl -2- trifluoronethyl-valeric
acid ethyl est®IFidro3Bnikirotn3Fa-nyaRix)ethil) I quymaxyvmweﬁzyl bei ng cool ed

with ice. After 2 hours at 2C and after hours at room tenperature, the

Eghgihnlez pour, ﬁﬂudr%t?th}zﬁ@almé ﬁ&d%ﬂ&z g3/, act ed with hexane-ether 2:1. The

) 4-(3-Allyl-5-fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-trifluoromethyl-
valeric acid ethyl ester (4.9 g, 12.95 mmol) in acetone (214 ml) and water (32 ml) are
mixed with N-methylmorpholine oxide-hydrate (1.75 g, 12.95 mmol) and 0.4 ml of
osmium tetroxide solution (2.5% by weight in fert-butanol) while being cooled with ice.
After 30 minutes at 2°C and 16 hours at room temperature, the batch is mixed with
another 0.3 ml of osmium tetroxide solution and stirred for 3 days at room temperature.
For working-up, acetone is distilled off in a rotary evaporator, the residue is taken up in
ethyl acetate (200 ml) and water (150 ml), and the phases are separated. The aqueous
) phase is extracted twice more with ethyl acetate, the combined ethyl acetate extracts are
washed with saturated NaCl solution, dried (Na;SQOj) and concentrated by evaporation.
Column chromatography on silica gel with hexane-ethyl acetate yields 5.27 g of 4-(3-
(2,3-dihydroxypropyl)-5-fluoro-2-hydroxyphenyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-valeric acid ethyl ester. The latter (5.2 g, 12.6 mmol) is stirred with
sodium periodate (5.39, 25.2 mmol) in THF (75 ml) and water (12.5 ml) for 24 hours
under nitrogen. The batch is concentrated by evaporation, and the aqueous residue is

extracted three times with ethyl acetate. The combined organic phases are washed with

saturated NaCl solution, dried (Na;SO4) and concentrated by evaporation in a vacuum.



organic extracts are dried (Na2SO4) and concentrated by evaporation in a
vacuum  Col umm chromat ography on silica gel wth hexane-ethyl acetate
yields 5.7 g of the product. 'H NWR (300 MHz, CDC13); S =1.18 (t, 3H),
1.39 (s, 3H), 1.45 (s, 3H), 2.54 (d, 1H), 2.91 (d, 1H), 3.48 (br., 1H),
3.65 (dg, 1H), 4.09 (dq, 1H), 4.55 (dt, 2H), 5.31 (dgq, 1H), 5.45 (dg, 1H),

6.09 (ddt, 1 . 3rsAl Lyl - 5-
| uor o- 2- hydrg%}lgjﬁeny?ég%g?@@g?g{lgéﬁéﬂﬂ% b%?le?lﬁé%%t%%g%%@L‘ I%ef& 2 acid

et hyl ester

4- (2- A 1yl ox{uerord-Butepény iy dohgrroBugn-2-shst Ay frogy et mehybedrdupsometiler i ¢
acid ethyl ester (5.65 g 14.93 mmol ) is heated in the mcrowave for 10

m nutes to 28alendgau ethybesterach i @Al hi&morod) therepfim methanddy 1 tbmlnin dissolved,
chromat ography on silica gel with hexane-ethyl acetate. 3.31 g of product

i s obt ai ned. theldoNMGn (3RxHig pofided Hith s6dimlbatdhydride35B6 mk, 45’rr(r§01 , 2 it id - 45
(s, 3H, 2.60 (d, 1H. 2.78°(d, 1), 3.37 (d, 21 . 3,49 br. 383

(dg, 1H), 5.99
(ddt, 11, G%Eédj%aﬁﬁ&ué%gt%g&? C}%mpir%ﬁd} R p%lsoi(’fj.g 1s s1e|t_QJV1th5acgt§c a(c%] and e

:1“(f5 | ELES:T& %ﬁ?&/ Q(?I{i‘%é%/tl-.l@-l g(pr?f%g{r%% g %laé%opatl%?l IT)he resrll 19er1(s) eﬁ ug?rtlg yf e%c_etate
4-(3-A 1Yl -5-fl uoro-2-hYdroxYPhenYl) - 2- hYdr oxY-4-met hYl -2-tri fl uoronet hvl -
val eri ¢ aci d(28%0ml) apd s&nratet], NaldCO1 201060m(#5I thl)j the pbasteoar sepdrated] the anghnwat er
(32 M) are mxed with N nethyl norpholine oxide-hydrate (1.75 g, 12.95

mmol ) and 0. ghdke iOivashRd WithRah@hte@Nale sslatiod, ideiRd (Ra 30, pand\edrbhtrdtéd by
tert-butanol) while being cooled with ice. After 30 mnutes at 2C and 16

hours)at room LRPRRh3h Y\ Eeudn? SRRl .0 F g T $RGudY delumulates.

'H-NMR (300 MHz, CDCL3); & = 1.23 (t, 3H), 1.40 (s, 3H), 1.47 (s, 3H), 2.59 (d,

1H), 2.76-2.92 (m, 2H), 2.91 (d, 1H), 3.85 (dq, 1H), 3.98 (m, 2H), 4.05 (dq, 1H), 6.67

(dd, 1H), 6.81 (dd, 1H).

4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-valeric
acid ethyl ester
4-(5-Fluoro-2-hydroxy-3-(2-hydroxyethyl)phenyl)-2-hydroxy-4-methyl-2-

) trifluoromethyl-valeric acid ethyl ester (3.90 g, 10.2 mmol) is dissolved with
triphenylphosphine (3.14 g, 12 mmol) and triethylamine (2.1 ml, 15 mmol) in
acetonitrile (150 ml), mixed with carbon tetrachloride (2 ml) and stirred for 3 daysina
nitrogen atmosphere at room temperature. The solvent is distilled off in a rotary
evaporator, and the residue is taken up in ethyl acetate (150 ml) and water (75 ml). The
ethyl acetate phase is separated, washed with saturated NaCl solution, dried (Na,SO4)
and concentrated by evaporation in a vacuum. Column chromatography on silica gel

with hexane-ethyl acetate yields 3.31 g of the product.



another 0.3 ml of osmumtetroxide solution and stirred for 3 days at room
tenperature. For working-up, acetone is distilled off in a rotary
evaporator, the residue is taken up in eOhyI acetate (200 m) and water
(150 mM), and the phases are separated. The aqueous phase is extracted
twice nore with ethyl acetate, the conbined ethyl acetate extracts are

washed with saturated NaCl solution, dried éNaZSOﬁl and concentrated bé
evaporation. Col MK (HEMEE: &hHlon =521 ¢adldkl 30 3tk s cithy .43 et at e
yields 5.27 g of 4-(3-

(2, 3-di hydr okypodiyl) Hy, Bl16qem 22HN.86 (bry ARDIS.T) (&, YOI DY (dy, 1ED 58 &;

trifluoronethyl-valeric acid ethyl ester. The latter (5.2 g, 12.6 mol) is

stirred Wt hs@dsuayran gdat@m( P39, 25.2 mmol) in THE (75 m) and water
(12.5 m) for )34 ht){ur’s ):’Jnjer( Irllllgtrggen. The batch is concentrated by

evaporation, and the aqueous residue is extracted three tinmes with ethyl
acetate. The conbi ned organi ¢ phases are washed wth saturated Nad
solution, dried SNaZSO4). and concentrated by evaporation in a vacuum 29

Col unm chr on&t O¥ugtns, bAirgdrabemzofennvirxlh41mestante-eiftwprorserbylat é-pynigdigé 4.3 g
of 4-(5-

f1 uor o- 2- hydr oxy- & s3hioh wil 4 qbehioas-0)3adinydrgbgnza furytl 7 9N )2 drydrixipyd-methiyl-2f | uor om
ethyl- valeric acid ethyl ester. 4.1 g (10.78 mml) thereof iIn nethanol (150

m) is di SSO{rﬁﬁﬁgc?m%tﬁﬁ-\?a?érwAc‘?d"ethflréeg‘c;ﬁ?%%ig?)%.@@ﬁﬁr’h@l %Wh@pg§@%12mrﬁ&%9hyd” de

(586 ng, 15 mmo I's sti m nutées at room ténperature.

A
pH of 7.5 is set. with.acetic id, dt reaction.mxture i.s .concentrated
by evapor at ; Wi i SR e s [maifihidheik EoslbSuitirs Sad
saturated NaHCO3 sol ution ()75 m), the phases are separated, the organic
phase’ i s washiEeeddor h heut air2a€aad Kprh hewss atioom, temperatir¢. NGhsbatyh isrgpoled to
concentrated by evaporation in a vacuum whereby 4.01 g of product
accunul at es. 390} shivRit¢ BHAHVIE solifich 8).5 nfl) &5 ald@Bin(dropStHeretd,.adQ it(is stiréd) for 1. 47

(s, 3H), 2.59 (d,
30 minutes at 3°C and for 16 hours at room temperature. The colorless precipitate is
suctioned off and washed with ether. The combined filtrates are concentrated by
evaporation and purified by column chromatography on silica gel with hexane-ethyl
acetate. 2.65 g of the product accumulates as colorless, crystalline solid.

'H-NMR (300 MHz, CDCl); 8 = 1.39 (s, 3H), 1.47 (s, 3H), 2.21 (d, 1H), 2.46 (d,

1H), 2.89 (br., 1H), 3.17 (t, 2H), 3.41 (dm, 1H), 3.49 (d, 1H), 4.57 (t, 2H), 6.80 (d, 2H).

4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentanal

Pyridine-sulfur trioxide complex (3.82 g, 24 mmol) is added under nitrogen
atmosphere to a solution of 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-4-methyl-2-
trifluoromethyl-1,2-pentadiol (2.61 g, 8.1 mmol), dimethyl sulfoxide (28.6 ml) and
triethylamine (5.6 ml, 40 mmol) in dichloromethane (85 ml). The batch is stirred for 3
hours at room temperature, mixed with saturated NH4Cl solution (50 ml), stirred for 30

minutes at room temperature and diluted with ether (250 ml). The phases are separated,



1H), 2.76-2.92 (m 2H), 2.91 (d, 1H), 3.85 (dq, 1H), 3.98 (m 2H), 4.05 (dq,
1H), 6.67 (dd, 1H), 6.81 (dd, 1H). 4-(5-fl uoro-2, 3-di hydrobenzof uran-7
yl)-2-hydroxy-4-methyl-2-trijfuoronethyl-valeric acid ethyl ester

4- (5- Fl uor o- 2- hydr oxy- 3- ( 2- hydr oxyet hyl ) phenyl ) - 2- hydr oxy- 4- net hyl -
trifluoromethyl-valeric acid ethyl ester (3.90 g, 10.2 mmpl) is dissolved

with triph M) 5
mol ) in a?gltﬁon?ﬁgph%aég Srlﬁé}?rguren&%el th%ggr%ﬁlb&tteg%ék%%% %sér? gd arsrl? and
stirred for 3. days re,at roomtenperature.. The

sol vent i s diidh siiraisdofaCphuRoiat (% @ﬁiﬁapgfaﬁmnsmaﬁﬁsvm?wn@s t aken
up in ethyl acet ateO§150 m) and water (75 m). The ethyl acetate phase is
separ at ed, vesHEd. W mn@ahr@mmanhaaf&mtudumn sidich gel witlahseny-ethyhdcetate
concent r at ed by evaporation in a vacuum Columm chromatography on silica gel

with hexanefﬁEMyEl&@ﬁﬁ&hépﬂhﬁhﬂs 3.31 g of the product. 30 1H NVR (300 MHz,
CDC13); 6 = 1.21 (t, 3H), 1.35 (s, 3H), 140(s 3H), 2.43 (d, 1H), 2.74 (d,

21 5 oo (o, a8 (A LRO £ SRR R A

yl)-4-net hyl - 2- tr|fluorone gentadlol A solutlon
I (5.1 1 vor - Ba3d8 r{g}duabér@&%u%mw i SE0) it 5 ). A, 2D, 9.08 (s, 150)

trifluoronmethyl-valeric acid ethyl ester (3.2 g, 8.78 nmol) in ether (150

m) is mxed wth lithiumalumnum hydride (683 ng, 18 nmol) whil e being
cooled with ice, and it is stirred for 1 hour at 2C and for 6 hours at room
t emper at ur e. 2-penatsiohninesnd ed to 3C saturated HaHCO3 solution (1.5 m)
is added in drops thereto, and it is stirred for

) 2-Methylquinoline (108.3 ml, 0.80 mol) is added in drops to 65% nitric acid (61
ml, 0.88 mol) at an internal temperature of 0 - 10°C (dry ice cooling) within 45 minutes.
After 1 hour, the precipitated nitrate is suctioned off and introduced in portions at an
internal temperature of 0 — 6°C in concentrated sulfuric acid (240 ml). After 30 minutes,
potassium nitrate (6 g, 60 mmol) is added thereto, and it is stirred for 16 hours at room
temperature. The batch is slowly poured onto ice/water, and a pH of 1.5 is set with 40%
NaOH (~ 500 ml). The precipitate is suctioned off, the filtrate is made alkaline with
25% ammonia water (pH 10) and filtered. The filter residue is dissolved in hot methanol

) (500 ml). During cooling, the 8-nitro-isomer crystallizes out. The mother liquor is
concentrated by evaporation and purified by column chromatography on silica gel with
hexane-ethyl acetate, whereby 53 g of the 2-methyl-5-nitroquinoline accumulates.

'H-NMR (300 MHz, CDCly); 8 =2.79 (s, 3H), 7.52 (d, 1H), 7.76 (d, 1H), 8.31

(d, 1H), 8.32 (d, 1H), 8.88 (d, 1H).

5-Amino-2-methylquinoline
2-Methyl-5-nitroquinoline (25 g, 132.85 mmol) and palladium on carbon (2.5 g)

in 8 ml of glacial acetic acid are stirred for 5'/, hours in a hydrogen atmosphere at



30 mnutes at 3C and for 16 hours at roomtenperature. The col orless
precipitate is suctioned off and washed wth ether. The conbined filtrates
are concentrated by evaporation and purified by colum chronat ography on
silica gel wth hexane-ethyl acet ate. 2.65 g of the product accunul ates as
colorless, crystalline solid. 'H NWVR (300 MHz, CDC13); 6 = 1.39 (s, 3H),

1.47 (s, 3H) norg‘tal?ﬂre(s_ﬂtre 1ﬂe ca¥a1§§ i Qlctloﬂé@ off gn@afaélﬁﬁ mtﬂé’ﬁlyl éiet]a?e (The 2H)
3.41 (dm 1H), 3.4 - Fl uor o- 2,

Pyri 0l ne- s ﬁl”%oﬁﬂfeﬁ{lé%&ﬁ%% & %%%5}9%%1 @&5%%9%&0%903 i aalgtogﬁ%lgro?ﬁﬁa? ogen

at nosphere to a solution
4- (5-f | uor o- Esigug pw&wgélnm dichleramethaneqagetangyiclds 10.6 g of the product.
trifluoromethyl-1,2-pentadiol (2.61 g, 8.1 nmol), dinethyl sulfoxide (28.6

m) and triethyl ’armNMR((w(ﬁMHz CBCI5e =) 2.7 (sdBE 401 (bR, DB TS EldY M), 7128
batch is stirred for 3 hours at roomtenperature, m xed with saturated

NH4C1 sol _utl &1207 ?12%6’031“5 Q&e{’ch (f)é) d ;fpl m nutes at roomtenperature and

diluted with*é ése are separated, 31 and the aqueous

phase is extracted wth ether. The conbi ned organi ¢c phases are washed wth
saturated NaCl solution, dried (Na2SO4) and concentrated by evaporation in a
vacuum Col umm chronat ography of the residue on silica ? wi t h hexane- et hyl

acetate vyi ebd$-(3-Figorg-Di-ditvdrqbenzhfietan-7-ph-RNRAt @Y6!-Methy!-CxlByrongthyl-1. 35 (s,
3H), 1.42 (s, 3H), 2.20 (d, 1H), 3.17 (t, 2H), 3.28 (d, 1H), 3.62 (s, 1H),
4.59 (m  2H) peltylfenbmitho] Dethernlghiolin 1H), 9.08 ( s, 1H).
2- Met hyl - 5- nltroqw nol i ne 2- Met hyi qui noline (108.3 m , 0.80 nol) is added in
drops)to 65% ni tr G, AGkE b Lonsists of 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-
methyl-2-trifluoromethyl-pentanal (320 mg, 1 mmol) and 5-amino-2-methylquinoline
(190 mg, 1.2 mmol) in acetic acid (2 ml) is stirred for 16 hours at room temperature,
diluted with 10 ml of toluene and heated for 4 hours in a water separator. The batch is
concentrated by evaporation, whereby the acetic acid is removed azeotropically with
toluene. The residue is purified by column chromatography on silica gel with hexane-
ethyl acetate: 274 mg of the product accumulates as colorless crystals.
'H-NMR (300 MHz, CDCly); & = 1.34 (s, 3H), 1.54 (s, 3H), 2.27 (d, 1H), 2.66
) (m, 1H), 2.76 (s, 3H), 2.94 (m, 1H), 3.29 (d, 1H), 4.47 (m, 2H), 4.85 (s, 1H), 6.28 (dm,
1H), 6.51 (d, 1H), 6.61 (dd, 1H), 7.33 (d, 1H), 7.51 (t, 1H), 7.63 (s, 1H), 7.90 (d, 1H),

8.18 (d, 1H).

5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino [-2-methylquinoline
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylidenamino}-2-methylquinoline (266 mg, 0.58 mmol) and sodium

bicarbonate (250 mg) in methanol (15 ml) are stirred for 15 minutes at room



m, 0.88 nol) at an internal tenperature of 0 - 10C (dry ice cooling) within
45 mnutes. After 1 hour, the precipitatgd nitrate is suctioned off and
introduced in portions at an internal tenperature of 0 - 6C in concentrated
sul furic acid (240 m ). After 30 mnutes, potassiumnitrate (6 g, 60 mmol)
is added thereto, and it is stirred for 16 hours at room tenperature. The

batch is slo e i d f i t,wth 400 NaOH
(500 ). HRbeRRET SoRnbd G Le2 B0 PRl oo e e Hind, 1
with 25% anppni a er (pH 10) .and fil ed. The filter residue js,.

di ssol ved in mﬁ\é\gh%%‘fg reachg lsrﬁ(b“.lplﬁﬁﬁi BWaIPrige); thedagd Eeq Wisher
crystallizes out. The nother liquor is concentrated by evaporation and
purified by satirated Nablatobesicanl( mihamsd ¢dncentrpgdd by ¢vapotativandherdsidueaset at e,

whereby 53 g of the 2-nethyl-5-nitroquinoline accunulates. 'H NVR (300 MHz,

CDC13); S = @kePu i etBtacetdteT30 bfl) addvater' (206n1) Candkhd K/}éﬁeé’*ﬂxe separatblt) Thé. 32
(d, 1H), 8.88 (d, 1H). 5-Am no-2-m et hyl qui noli ne 2-Met hyl -5-nitroquinoline

(25 g, 132. 8% ynd ' n ) 4l - L al
acetic acid %ﬂ e stllghra?égg e?‘?#%@"gmhe%lég%tﬁga%%?%g@ﬁdg %@é%lggées %% a’%@
normal pressyre, The catal yst is suctioned off and washed wi th_ethyl |
hcetate TholNaSApiRdFORSINRIEILY SYRBOTaRRT: ot Ha Byategraphy ap Sbke 2643 ithm
chromat ography of the residue on silica gel wth dichl oronethane-acetone
yi el ds 10. 6 bexshe-ethyl pretadeiyields 290Ro{ BOQraddet. CDC13); 6 = 2.72 (s, 3H),
4.15 (br., 2H), 6.76 (dd, 1H, 7.23 (d, 1H), 7.43-7.50 (m 2H), 8.06 (d,
1) 5[4 (5- Fl uolienAR dhowAaveIOf B=ans3 (o i 2r. ow i, omy. 2207k ), 269 4,
| uoronret hyl - pentyl i denam no] - 2- met Ayl qui nol i né

) 1H), 2.71 (s, 3H), 2.92-3.19 (m, 3H), 3.34 (dd, 1H), 4.26 (br., 1H), 4.52 (m, 2H), 6.09

(dm, 1H), 6.81 (dm, 1H), 6.87 (dm, 1H), 7.20 (d, 1H), 7.39-7.47 (m, 2H), 7.89 (d, 1H).

The enantiomers are separated by means of chiral HPLC with use of the column
type Chiralpak AD 20 p and the eluant hexane (0.1% diethylamine) — ethanol in (+)- and
(-)-isomer. The (-)-enantiomer ([a]p(THF) —43.2°, ¢ = 1.45) is eluted before the (+)-
enantiomer (({a]p(THF) +42.8°, ¢ = 1.53).

The R-configured compound is the (-)-enantiomer, while the S-configured

compound is the (+)-enantiomer.

Example 2
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyi-
pentylamino]-1-methylisoquinoline

Analogously to Example 1, 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-
4-methyl-2-trifluoromethyl-pentanal is converted with S-amino-1-methylisoquinoline

into 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-



A m xture that consists of

4- (5-fluoro-2, 3-di hydrobenzof uran- 7-yl ) - Zyhydr oxy- 4-

met hyl - 2-trifl uoronet hyl - pentanal (320 ng, 1 mmol) and

5-am no-2-nethylquinoline (190 ng, 1.2 mmmol) in acetic acid (2 m) is
stirred for 16 hours at roomtenperature, diluted with 10 m of tol uene and

heated for 4,haudsndmting]- Y@ﬁ&ﬁyl&%&ﬁh@ﬁ&r whidh€is Baluedd with s6&R 51%}&ﬁ!le by

evapor at i on whereby the acetic acid 1S renoved azeotropically with

t ol uene. reS|d ue is purified by columm chromatography on silica gel with
hexane- ethy BCSP%te 274 ng of t he product accunulates as colorless
crystals. "H NVR (300 Mz, b 6 = 1. I—% Ig

1H), 2.66 (m 1 NMIV@QOSMHZW Ch)pd= (1n‘}3 (El-ﬁH)Q 9(8(11H) ZQP(dm )72(691(d2H)
4.85 (s, 1H), 6.28 (dm 1H), 6.51 (d, 1H), 6.61 (dd, 1H), 7.33 (d, 1H),

7.51 (t, 1H)1H){288 (£,3H)L12H0-37200Ghn, (@), 155 (br. .8 H)84 66 (brlHH), 4.53 (m, 2H), 6.26
5-14-(5-Fl uoro) 2, 3(d| hy)droben (E@Lran) 7 yl'()r Hr?ydrm'gyr r?et yl(m t?ll

5T’ (- Pl uotb D SIS ARG R R TSpTE S R g 180 R 280 82 @

trifluoronetfyl -pentylidenam no] - 2- nethquU|noI|ne (266 ng, 0.58 nmmol) and
sodi um bica nate (250 ng) in nmethanol (15 m) are stirred for 15 m nutes
at room 33 tenperature. Sodi um borohydride (152 ng, 4 mmvol) is added

thereto in 4 portions over 24 hours. After the reaction is conpleted (TLC
nmonitoring), the batch is mxed with saturated NaHCO3 solution (10 nml) and

concentrated by eSkppatiahiofthe chhftidmiét Byiendafs of GKRNHPR.O RoRinty IChaaRaRtAD (30
m) and water (20 rﬂ) and the phases are separated. The aqueous phase is

(o290 anct bbb BEEP Gas) L SRR AR R REBRPR R 288 7 ca

gel with
0.54) and then the (-)-enantiomer ([a]p(MeOH) -29.4°, ¢ = 0.55).

Example 3
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylamino]isoquinol-1(2H)-one

Analogously to Example 1, 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-
4-methyl-2-trifluoromethyl-pentanal is converted with 5-aminoisoquinol-2(1H)-one into

J 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylidenamino]isoquinol-1(2H)-one, which is reduced with sodium borohydride to the
product.

'H-NMR (300 MHz, [D]s-DMSO); & = 1.33 (s, 3H), 1.52 (s, 3H), 1.98 (d, 1H),
2.78 (d, 1H), 2.84-3.10 (m, 4H), 4.49 (t, 1H), 4.80 (t, 1H), 6.03 (s, 1H), 6.21 (d, 1H),

6.41 (d, 1H), 6.80-6.87 (m, 2H), 7.12-7.17 (m, 2H), 7.47 (d, 1H), 11.21 (br. d, 1H).



hexane-et hyl acetate yields 200 ng of the product. |H NVR (300 MHz, CDC13);
5 =1.43 (s, 3H), 1.54 (s, 3H), 2.29 (d, H) 2.68 (d, IH, 2.71 (s, 3H),
2.92-3.19 (m 3H), 3.34 (dd, 1H), 4.26 (br IH), 4.52 (m 2H), 6.09 (dm
1H), 6.81 (dm 1H), 6.87 (dm IH), 7.20 (d, 1H), 7.39-7.47 (m 2H), 7.89 (d,
1H). The enantioners are separat ed by neans of chiral HPLC with use of the

cthanol i1 (+) - Shapon o 68 safitonel ey %n‘é%r?ﬁtaq#"oﬁg?ﬂgl?‘%éf%‘élﬁq?wﬁ%”% )

1.45) is eluted before the (+)- enantionmer (([ ]D(THFB +42.8, ¢ = 1.53). The
R- conf i gur ec?0qbrebBnhdiekanetdiibanol)firstiselds diee(t)-ewritiomer ke | SNeAH) ¢29.8¢ ¢ =

conpound is the (+)-enantionmer. Exanple 2

5-[4-(5-Fl U(U%)%ngﬂﬂénhﬁéji %ﬁaﬁf&ﬁe&m]g(mwf Ryt XYy dpymet hyl - 2-tri

| uor onet hyl - pentyl am no - et hyl'i soqui nol i ne Anal ogousl y to Exanmple 1,

4- (5-fluoro-2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy-

4- et hyl - 2- tri fl uoronet hyl -pentanal is converted with

5-am no-1| - net hyl i soqw noline into

5- [ 4- ( 5- f | udéxAnle 4di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- met hyl - 2-t ri f | uor onet
hyl 34 pentylidenam no]-I-nethylisoquinoline, which is reduced with sodi um

bor ohydri de 3-p4-(3-Riops-QPugitiydrobendhRraB00 | NBy dick-Y Ihethi- 2= trifldddotsthyBH) , 1. 55
(s, 3H), 2.29 (d, 1H), 2.69 (d, 1IH), 2.90 (s, 3H), 2.90-3.20 (m 4H), 3.33

i e R By >, 3 75 %80 (i o
Analogously to Example 1, 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-
4-methyl-2-trifluoromethyl-pentanal is converted with 5-amino-2,6-dimethylquinoline
into 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylidenamino]-2,6-dimethylquinoline, which is reduced with sodium
cyanoborohydride to the product.
'H-NMR (300 MHz, CDCl3); 5 = 1.34 (s, 3H), 1.57 (s, 3H), 2.22 (d, 1H), 2.31 (s,
3H), 2.45 (d, 1H), 2.66-2.76 (m, 1H), 2.74 (s, 3H), 2.83-3.00 (m, 2H), 3.10 (d, 1H), 3.52
(br. 1H), 4.20 (q, 1H), 4.29 (s, 1H), 4.38 (q, 1H), 6.55 (d, 1H), 6.77 (dm, 1H), 7.22 (d,

1H), 7.42 (d, 1H), 7.68 (d, 1H), 7.94 (d, 1H).

Separation of the enantiomers by means of chiral HPLC (column: Chiralcel OJ 5
u, eluant: hexane-ethanol) first yields the (+)-enantiomer ([ot]p(MeOH) +55.8°, ¢ =

0.94) and then the (-)-enantiomer ([ot]p(MeOH) -52.1°, ¢ = 0.99).

Example 5
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino]-6-chloro-2-methylquinoline



Separation of the enantioners by means of chiral HPLC (colum: Chiral pak AD
20 , eluant: hexane-ethanol) first yieldsethe (+)-enantionmer ([a] D(MOH)
+29.8, ¢ = 0.54) and then the (-)-enantioner ([a]p(MeOH -29.4, ¢ = 0.55).
Exanpl e 3 5-[4-(5-Fl uoro-2, 3-di hydrobe nzofuran-7

y1) - 2- hydroxy-4-nmethyl -2-trii |uoronethyl- pentyl am nojisoquinol-1 (2H)-one

Anal ogously to Exapl udly t&E&émE%SJ]?'21,-%-?ﬂu%-r&'-bByﬁg9§im%t8ﬁr&foﬂir§ﬁ-77y1¥bhryaf&xdr OXy-

4-met hyl -2-trifl uoromet hyl - pent i's converte

5- am noi soquj noJ, - A-one i.nto  5-[4-(5-flupro;2, 3.

a hydr obenbPePRR B etiPengid b A geSh b i fiehinpr 2

pentyl i denam no] i soqui nol - 1([2 -one, which is reduced with sodi um

bor ohydr i de mghylgainolingimte §-[4+( -2.3olihydepbenzofupareisd) 2-hglrexy-4smethyl-23H) |
1.52 (s, 3H), 1.98 (d, 1H), 2.78 (d, IH), 2.84-3.10 (m 4H), 4.49 (t, 1H),
4.80 (t, 1H)triflGo@metlsyl-pthlylidénadiing]d6-cHlbbo-2-netéyllgdidoliddwhi¢h 8Reduc8I withn 2H) ,
7.12-7.17 (m 2H), 7.47 (d, 1H), 11.21 (br. d, IH. 35 Separation of the

enantioners Qy; Bl rofd ! 1o HRLGodee! umm:  Chiral pak AS 20 , el uant:
hexane- et hanol l)uﬁ??}%?? yrioews tﬁe (+)O-enanti oner ([a] D(MeCH) +29.9, c =

0.92) and then t =)< t a -28. c,.= 0.94). le 4
5- 2 (5- Fl uor o- z“ﬁa&m?ﬁiﬁﬂ%@%&& TSR g T s 3, 33 1R
yl)-2-hydroxy-4-methyl-2-trifluoronethyl- pentylam no]-2,

6- di met hyl quithoRi76ds,AB)| 2.§22s83y(m,d Hox283e021(m, 2H), 3.16 (dd, 1H), 4.04 (s, 1H),

4- (5-fluoro-2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy-

4-net hyl - 2- t£.36 [d)QHQeADYd, -1PBNG. 80 &dm, FH)C 6179 ¢ad, 89)W 2B (d, 1H), 7.55 (d, 1H), 7.66
5- am no- 2, 6- di net hyl qui nol'i né

} (d, 1H), 7.96 (d, 1H).

Separation of the enantiomers by means of chiral HPLC (column: Chiralcel OJ
20 p, eluant: hexane-ethanol) first yields the (+)-enantiomer (Jajp(MeOH) +41.7°, ¢ =

0.88) and then the (-)-enantiomer ([a]p(MeOH) -39.8°, ¢ = 0.99).

Example 6
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
) pentylaminoJisoquinoline

Analogously to Example 1, 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-
4-methyl-2-trifluoromethyl-pentanal is converted with S-aminoisoquinoline into 5-[4-(5-
fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylidenamino]isoquinoline, which is reduced with sodium borohydride to the
product.

'H-NMR (300 MHz, CDCL); & = 1.43 (s, 3H), 1.55 (s, 3H), 2.30 (d, 1H), 2.71 (d,

1H), 2.92 (m, 1H), 3.07 (m, 1H), 3.17 (dd, 1H), 3.35 (dd, 1H), 4.35 (br.t, 1H), 4.49 (q,



Into

5-[4-(5-fluoro-2, 3-di hydrobenzof uran- 7-yl3;- 2- hydr oxy-4-net hyl - 2-tri fl uor onet
hyl - pentylidenam no] -2, 6-di met hyl qui noline, which is reduced with sodium
cyanobor ohydride to the product. 1H NWR (300 MHz, CDC13); 6 = 1.34 (s, 3H),
1.57 (s, 3H), 2.22 (d, 1H), 2.31 (s, 3H), 2.45 (d, 1H), 2.66-2.76 (m IH),
2.74 (s, 3H)1H)24§§7(? 1(}@ 6@7(31"')1H)36 is)(lcﬁﬂi 1}%% 88?@11521H{:§7r36 (H‘DZH()‘WK@&&Q 1H)
4.29 (s, 6.55 (d

g?’cﬁik?él Hgﬁ‘g(?"‘sj(kbl’};u?ﬁ# (gdl E>1H) Separatl on of the enantioners by rreans

, eluant: hexane-ethanol) first
yields the (+)-enantioner ([a]D(IVEO—D +55.8, c = 0.94) and then the
(-)-enantiomer ([a]D(MeOH) -52.1, ¢ = 0.99). Exanple 5
5-[4- (5- Fl uoro- 2, 3-di hydr obenzof uran-7
yl ) - 2- hydr oxlxamplet’hyl - 2-tri f | uor onet hyl -
pentyl am no] - 6- chl or o- 2- met hyl qui nol i ne 36 Anal ogously to Exanple 1,

4- (5-fluoro- ﬁ[&(ﬁwww@eaﬂmwm 1rh Y7:33)-DNEROSY-4-methyl-2-trifluoromethyl-
4- et hyl - 2- trlfluororrethyl pentanal is converted wi t h 5-am™no- 6-chl or o- 2-

met hyl qui nol
5-14-(5-fl u(ﬁ&%}é&r{g’mg]q,‘uz%oh enzof ur an- 7 yl)-2- hydroxy 4- et hyl -
trifluoronethyl-pentylidenamn no]- 6-chl oro-2-nethyl qui noline, which is

reduced with ~sodhidbespslyosdranipls 1. d‘e(5r%uqr98 }Jfl@(yggqbenzqﬁumqnﬁ YREchdrpxy-
CDC13); S =1.34 (s, 3H, 1.57 (s, 3H, 2.22 (d, 1H, 2.53 (d, 1H, 2.75
(s, 3H), 2. 7%118&26mhﬂumtd)net]2y1&&n&n6)12is (:mveitlebl with, S}Sm(mlxqmnbl-il)le into 64445, 1H),
4.30 (q, 1H), 4.42 (g, 1H), 6.51 (dm 1H), 6.73 (dd, 1H), 7.26 (d, 1H), 7.55
(d, 1H), 7. 6fuorbd,3-ditydrobeRBflén-7141)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylidenamino]quinoline, which is reduced with sodium borohydride to the product.

'H-NMR (300 MHz, CDCly); & = 1.43 (s, 3H), 1.54 (s, 3H), 2.31 (d, 1H), 2.68 (d,
1H), 2.96 (m, 1H), 3.08 (m, 1H), 3.17 (dd, 1H), 3.35 (dd, 1H), 4.32 (br.t, 1H), 4.52 (m,
2H), 6.15 (d, 1H), 6.80 (dm, 1H), 6.88 (dd, 1H), 7.31 (dd, 1H), 7.45 (t, 1H), 7.53 (d,

1H), 7.98 (d, 1H), 8.86 (dd, 1H).

Example 8
) 5-[4-(2,3-Dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino]quinolin-2{1H]-one

Analogously to Example 1, the corresponding imine is produced starting from
250 mg of 4-(2,3-dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentanal and 124 mg of 5-aminoquinolin-2[1H]-one. After reaction
with sodium cyanoborohydride, the title compound is obtained.

'H-NMR (CD;0D): & = 1.38 (s, 3H), 1.60 (s, 3H), 2.74-2.88 (m, 1H), 2.94-3.05
(m, 4H), 3.05-3.17 (m, 1H), 4.50 (t, 2H), 5.83 (d, 1H), 6.52 (d, 1H), 6.62-6.72 (m, 2H),

6.83 (dd, 1H), 7.22 (t, 1H), 7.94 (d, 1H)



Separation of the enantioners by nmeans of chiral HPLC (colum: Chiralcel QJ
20 .t, eluant: hexane-ethanol) first yielggs the (+)-enantioner ([a]n(MOH
+41.7, ¢ = 0.88) and then the (-)-enantioner ([a]D(MeOH) -39.8, ¢ = 0.99).
Exanpl e 6 5-[4-(5-Fl uoro-2, 3-di hydr obenzof uran-7

yl)-2-hydroxy-4-methyl -2-trifuoronethyl- pentylam no]isoquinol ine

Anal ogously EW@WI e 1, 4-(5-fluoro-2, 3-di hydrobenzofuran-7-yl)-2-hydroxy-
4- et hyl - 2-tri oronet hyl - pentanal is converted wi th 5-am noi soqui nol i ne
into 5-[4-(5 | uor.0

i hydr oberlE b ST Gruose R afiagroenialisgh-7 2 bihvrasy Sheetiyl- >

pentyl i denam no]i soqui noline, which is reduced with sodi um borohydride to
the ~ pr oductriflupramadi eoyiwrino cdaetyiqeneline. 43 (s, 3H), 1.55 (s, 3H), 2.30
(d, 1H, 2.71 (d, 1H, 2.92 (m 1H, 3.07 (m 1H), 3.17 (dd, 1H), 3.35 (dd,
1H), 4.35 (br.t, AtdlogohshoBxample 1,1k cordespdnding indibd is Frodicedmtartli fro. 78
(dm 1H), 6.88 (dm 1H), 7.36 (m 2H) 7 40 (d, 1H) 8.45 (d, 1H), 9.13 (s,

1H) . Exanpl €56 mp b4 -((?3':(11 52ﬂ§brg fi”h 4 methyl-2-

yl)-2- hyldr oxy- 4- %re fI uor omét h)t/) pfen u I ngl I ne Anal ogously
Ex 5- 2 7-

s ot ! - 2- PSSR ana%@gﬁélrﬁé’gfﬁéﬁ\;ﬁo??@&omv # SRR ne 1 nt o

5-[4-(5-
f 1 uor o- 2, 3- dichstipnawidhsasium shiaebprohydride, dhetitle ecpmpaungis obtained) uor onet hyl
pentyli denani no] qui noline, which is reduced with sodi um borohydride to the
product. 'H-NMR (CD3;0D): § = 1.36 (s, 3H), 1.57 (s, 3H), 2.01 (d, 1H), 2.72 (s, 3H),

) 2.74-2.84 (m, 1H), 2.92 (d, 1H), 2.94-3.08 (m, 1H), 3.23 (d, 1H), 3.31 (d, 1H), 4.34-4.53

(m, 2H), 6.62 (d, 1H), 6.75 (dd, 1H), 7.34-7.49 (m, 3H), 8.19 (d, 1H)

Example 10
8-Fluoro-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]-2-methylquinoline

Analogously to Example 1, the corresponding imine is produced starting from 45
mg of 4-(2,3-dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-trifluoromethyl-

) pentanal and 25 mg of 5-amino-8-fluoro-2-methylquinoline. After reaction with sodium

cyanoborohydride, the title compound is obtained.

'H-NMR (CD;0D): § = 1.38 (s, 3H), 1.62 (s, 3H), 2.01 (d, 1H), 2.53 (dt, 1H),
2.73 (s, 3H), 2.84-3.22 (m, 4H), 4.44 (dt, 2H), 5.90 (dd, 1H), 6.66 (dd, 1H), 6.82 (dd,

1H), 7.14 (dd, 1H), 7.40 (d, 1H), 8.21 (dd, 1H).

Example 11
5-[4-(5-Fluoro-2, 3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-

pentylamino]-2-methylisoquinol-1(2H)-one



1H NVR (300 MHz, CDC13); 6 = 1.43 (s, 3H), 1.54 (s, 3H), 2.31 (d, 1H), 2.68
(d, 1H, 2.96 (m 1H), 3.08 (m 1H), 3.1% (dd, 1H), 3.35 (dd, 1H), 4.32
(br.t, 1H, 4.52 (m 2H), 6.15 (d, 1H), 6.80 (dm 1H), 6.88 (dd, 1H), 7.31
(dd, 1H), 7.45 (t, 1H), 7.53 (d, 1H), 7.98 (d, 1H), 8.86 (dd, 1H). Exanple
8 5-[4-(2,3-D hydro-5

f1 uoro- 7- benzof urgnybgoudtyty Bxamptedr, ae(tzmydhh drot3-AhoRL RBBA AR ran PRI MAdr AL
inolqu inol in-2[1 H-one Anal ogously to anple 1, the correspon ing’imne

i s produced

. B SRR 75 TR0 R oyt e ey s
trifl uororret Qﬁ{ pent an and 123 Qf 5- am noqui nal_ i n- 2[ 1H] - one., After
reacti on withHk88¢ mw?}%ﬁa“sw GRS A reqdtion vahsedite bpeohydrids, ted

'H-NVR (CD30D): 6 = 1.38 (s, 3H), 1.60 (s, 3H), 2.74-2.88 (m 1H), 2.94-3.05
(m 4H), 3. oBlexompopng islo¥tainegd. 50 (t, 2H), 5.83 (d, 1H), 6.52 (d, 1H),
6.62-6.72 (m 2H), 6.83 (dd, 1H), 7.22 (t, 1H), 7.94 (d, 1H 38 Exanple 9

6- Fl uor o- 5- [ 4- ( 5-1{-NSAR( @D@%@'&‘%fqr@t(@@@)fws@f(s Bmlizg(@yﬁ{)oms‘tdwmw 2-

trfuoronet hyl pentyl am noj met hyl qui nofl i ne Anal’ogously t6 Exanpl € 1, the

o Eeépﬁ?ﬂ'y?#%ﬁ 3Pt 2607 LR a0 ”géﬁﬁry‘*ﬁ%@?ﬂ?@%gﬂ 18D, 6.25 (4, 1H)

trifluoronmeth entanal and 138 6- f | uor o- 2- net hyl qui nol i ne.

A ter Ot anctSh bl P, ©BU(dms Ul BddonyER, T (G D113 6 Banade. 119
obtained. 1H-NWVR (CD3OD): 8 = 1.36 (s, 3H), 1.57 (s, 3H), 2.01 (d, 1H), 2.72
(s, 3H),

) The separation into enantiomers was carried out on a chiral column (Chiralpak

AD-H 5y, eluants hexane/ethanol). The angles of rotation for the enantiomers are:

[a]p=+31.51 0.2 (c = | methanol) and [a]p =-32.4 £ 0.1 (¢ = 0.99 methanol)

Example 12
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl]-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylamino[-2-methylquinoline
a) 2-Hydroxy-4-methyl-2-trifluoromethyl-pent-4-enoic acid ethyl ester

) 3.2 g of iron(IIT) chloride is suspended in 1000 ml of dichloromethane and
cooled to -10°C. 100 g of trifluoroethyl pyruvate is added, and it is stirred for one hour.
About 140 g of isobutene is condensed to about -50°C while being cooled, and the
mixture is stirred for five hours at -40°C to -50°C, and stirring is continued overnight.
After the usual aqueous working-up, the aqueous phases are combined and washed with
dichloromethane, the organic phases are combined, mixed with activated carbon, stirred
for 30 minutes, filtered and concentrated by evaporation. For additional purification, the

product is taken up in a cyclohexane (100 ml)/methanol (120 ml) mixture, and the



2.74-2.84 (m 1H), 2.92 (d, 1H), 2.94-3.08 (m 1H), 3.23 (d, 1H), 3.31 (d,
1H), 4.34-4.53 (m 2H), 6.62 (d, 1H), 6.45 (dd, 1H), 7.34-7.49 (m 3H),
8.19 (d, 1H) Exanple 10 8-Fl uoro-5-[4-(5-Fl uoro-2, 3-di hydrobenzof uran-7
yl)-2-hydroxy-4-nmethyl -2- trifiuoronethyl pentyl am noJ- 2-net hyl qui nol i ne

Anal ogously to Exanple 1, the corresponding imne is produced starting from
45 ny of

4- (2, 3- di hyd e S e e e o g g Rans PR2sse s ST BT or omet hy!
- pent anal and 25 of 5-am no- 8-fl uoro-2-nethyl qui noline. After reaction
with sodi um % Qﬁgggrohydride the title conpound is obtained. 'H NWR
(CD3OD): 5 = 1.38 (s 2 (s, 3H, 2.01 (d, 1H), 2.53 (dt, 1H, 2.73
(s, 3H), 2. 84-3. 2\éledn1 g_489ﬁ/ﬂ0(ﬂ1@017}’2H) 5.90 (dd, 1H), 6.66 (dd, 1H),
6.82 (dd, 1H), 7.14 (dd, 1H), 7.40 (d, 1H), 8.21 (dd, 1H). Exanple 11

5-[4-(5-Fluoro-2 1${-F|IIN1\RQ6@IDIQIH2§;)UD@@- 87=1.35 (t, 3H), 1.79 (s, 3H), 2.59 (d, 1H), 2.76
yl ) -2-hydroxy- 4- nethyl 2 trifluoronethyl-

P ol 2 B S POl A s, 0 a9l d g 3

4- et hyl - 2- tr|fluoronethyl pentanal is converted with
5-am no- 2- net hyl i soqui nol - 1(2H)-one into the corresponding imne. After
reaction with sodi um borohydride, the title conpound is obtained. 'H NWR
(CDC13): S =Enqgntiomes Sefidption.. 55 (s, 3H), 2.25 (d, 1H), 2.65 (d, 1H
2.95-3.30 (m 4H), 3.60 (s, 3H, 4.00 (br., 1H, 4.50 (q, 1H, 4.55 (q, 1H
6.25 (d, 1H), 6.7Dk ,ofiﬂé)este@ﬂ&@ls(amlnéd-ih 128) RQidsdMed 1d 4)ml of HeRarleGind 1H)
7.25 (t, 114), 7.85 ( | H).

separated in the 5 cm Prochrom unit (Chiralpak AD) at a counterpressure of 2 bar;

eluant: hexane/0.1% trifluoroacetic acid. Two fractions are obtained.

Enantiomer I (eluted with the indicated HPLC methods first; Chiralpak AS250-0.46
mm: 7.58 minutes/Chiralpak AD-H-5u: 6.8 minutes):

[o]p = -6.1° £ 0.2° (c = 0.944; CHCL3)

Enantiomer II (eluted with the indicated HPLC methods as a 2" compound; Chiralpak
) AS250-4.6p: 9.17 minutes/Chiralpak AD-H-5p: 8.2 minutes):

[a]p =+ 5.9° £ 0.5° (¢ = 1.072; CHCL)

b) 4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
valeric acid-ethyl ester

18.32 g of 5-fluoro-2,3-dihydrobenzofuran is introduced and cooled to 0°C.
While being stirred vigorously, 11.77 g of aluminum(III) chloride is added in one
portion. The temperature is maintained, and now 10.00 g of the compound produced in

Example 12a) is slowly added in drops. The batch is allowed to come to room



The separation into enantionmers was carried out on a chiral colum

(Chiral pak AD-H 5, eluants hexane/ethanoj;). The angles of rotation for the
enantioners are: [alD = +31.5 0.2 (¢ =1 nethanol) and [aJo = -32.4 0.1
(c = 0.99 nethanol) Exanmple 12

S5-[4-(5-Fluoro- 2, 3-di hydrobenzof uran-7-yl J- 2- hydr oxy-4-net hyl - 2-triil uor onet

hyl tyl llﬁyfjl'li | s [ t hyl
p)e/nt zegngl ?Q%E&adlé%h E{eﬁ}sﬂt %% g&gingg% |a§8n(l ﬁw ﬁ?orl e ?fgﬂﬁ dléi%ée{n gg@ Y
1000 M of dicghl | ed, t 0 I th
pyruvateols‘%ﬁﬁégro Spge&ﬁpﬁggﬂ%wg?ogﬁé %@Hﬁ%%o f&@duo e %Bbtene

i's condensed to about -50C whi | e being cool ed, and the nlxture IS stlrred
for five houpaddad, thegrbases aresmaraéﬂddaryig the orgagid Bhaso istabserptively erasinjieted  Af t er
t he usual aqueous wor ki ng-up, the aqueous phases are conbi ned and washed

w th di chl owclireddian eicatmatr panion. dhasegnéy ghagoisbivasbed withwedenvdndh acti vat ed
carbon, stirred for 30 mnutes, filtered and concentrated by evaporation.

For additiong Jzufgg& :séc% Exﬂtc'hﬁi?ldetsbﬁltlgﬂ raﬁdjl‘:&{cehﬁ tE@KEBvatdrdtbnd ﬁﬂ'&gﬂtbetﬁﬁé‘e (100

m ) / met hanol m xture ases are separate The

pr oduct - cont pha IS concentr ted b evapor ati on, Yield:
118.0 g = B0 dlandt %) Esaaen cerssaliyatios of the gt prodygh(botomh (s,
3H), 2.59 (d, 1H), 2.76 (d 1H), 3.87 (s, 1H), 4.325 (dgq, 1H), 4.365 (dq,
1H), 4.82 ( sfromld)handl @20 fol)/whler (80&nbn13.bgeﬂr818épzﬁﬂwb'r§oufth2wctign prfodtittas est er
that is obtained in 12a) is dissolved in 2 mM of hexane and

obtained. In addition, 8.51 g of 5-fluoro-2,3-dihydrobenzofuran (distillate) is recovered

as a colorless liquid.

Melting point: 72.4°C

'H-NMR (600 MHz, CDCL3): & =1.21 (t, 3H), 1.35 (s, 3H), 1.40 (s, 3H), 2.43
(d, 1H), 2.745 (d, 1H), 3.15 (m, 2H), 3.56 (sbr, 1H), 3.73 (dq, 1H), 4.125 (dq, 1H), 4.58
(t, 2H), 6.68 (dd, 1H), 6.77 (dm, 1H). The ester that is obtained can then be further
reacted as a racemate or else as a pure enantiomer, as described in, for example, WO

03/082827, to form the compounds of general formulas Ila and IIb.



separated in the 5 cm Prochromunit (Chiral pak AD) at a counterpressure of 2
bar; eluant: hexane/0.1 %trifluoroacetic acid. Two fractions are obtained.
Enantioner | (eluted with the indicated HPLC nmethods first; Chiral pak
AS250-0.46 mm 7.58 mnutes/Chiral pak AD-H-54: 6.8 mnutes): [aJo = -6.1
0.2 (c = 0.944; CHC13) Enantiomer Il (elu#ed with the indicated HPLC net hods
as a 2"d conpound; Chiral pak AS250-4.64: 9.17 m nutes/Chiral pak AD-H 5: 8.2
mnutes): [a)o =+ 5.9 0.5 (c = 1.072; CHC13) hb)

4- (5- Fl uor o- 2, 3-di hydr obenzof uran- 7-yl ) - 2- hydr oxy- 4- net hyl - 2-tri

| uoronet hyl - valeric acid-ethyl ester 18.32 g of

5-fl uoro-2, 3-di hydrobenzofuran is introduced and cooled to 0OC. Wile being
stirred %# orously, 11.77 g of alum nun(l11) chloride is added in one

porti on. W% enperature i s maintai ned, and now 10.00 g of the conpound
produced in Exanple 12a) is slowy added in drops. The batch is allowed to
cone to room4l tenperature, and stirring is continued for about 7 hours.
50 m each of ethyl acetate and water are added and stirred for 15 m nutes.
After 5 m of concentrated hydrochloric acid is added, the phases are

separated, and; the organi c phasg. i I reql pitated wth sodi um
bi car bonat e so¥ution. The orgaz}%m%ﬁ§§§9?§%§%§@%5&%ﬁ§L wat er and saturated
sodi um chl ori de solution and concentrated by evaporation. After bulb tube
distillation at 85C/1 nbar and subsequent crystallization of the crude

product (botton) from ethanol (1%0 nol ) /water (80 nl), 13.1 g.= 81 % of

theory of the reaction product J neg. N of
5-fluoro-2/3-di hydr pbegrzof pr a |( still ‘
N =N N =
HO
RZ
F

(i) ()

in which
R! and R?, independently of one another, mean a hydrogen atom, a C,.;-alkyl
group, a halogen atom, a cyano group, a Cy3-alkoxy group or a hydroxy group,

or a racemate or a separately present stereoisomer thereof or a physiologically compatible salt

thereof.

2. A compound of formula (1a) or (Ib)

1 R

0 N

] CF, | CFs H
N =N N =~
HO HO
2 RrR?



as a colorless liquid. Melting point: 72.4C'H NWR (600 MHz, CDC13): S =
1.21 (t, 3H), 1.35 (s, 3H), 1.40 (s, 3H), 2.43 (d, 1H), 2.745 (d, 1H), 3.15
(m 2H), 3.56 (sbr, 1H), 3.73 (dq, 1H),43. 125 (dq, IH, 4.58 (t, 2H), 6.68
(dd, 1H), 6.77 (dm 1H). The ester that is obtained can then be further
reacted as a racemate or else as a pure enantioner, as described in, for
exanple, WO 03/082827, to formthe conpounds of general forrmulas Ila and
l[l1b. 42 dains |I. A conmpound of formula (lIla) or (Ilb) RR CF3 HI CF3 H
N iIiNHO' HO z R RFF (Ha) (Ilb) in which R and R2, independently of
one anot her, nean a hydrogen atom a Cl. 3-al kyl group, a halogen atom a
cyano group, a Cl3-al koxy group or a hydroxy group, or a racenmate or a

separately pregeptchSt ereoi soner thereof or a physiologically conpatible salt
t her eof .

R! and R?, independently of one another, mean a hydrogen atom, a Cy.3-alkyl
group, a halogen atom, a cyano, a C;.3-alkoxy or a hydroxy group,
or a racemate or a separately present stereoisomer thereof or a physiologically compatible salt or

prodrug thereof.

3. The compound according to claim 1, which is 5-[4-(5-fluoro-
2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino}-2-

methylquinoline.

4, The compound according to claim 1, which is 5-[4-(5-fluoro-
2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-1-

methylisoquinoline.

5. The compound according to claim 1, which is 5-[4-(5-fluoro-
2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyi-pentylamino}isoquinol-

1(2H)-one.

6. The compound according to claim 1, which is 5-[4-(5-fluoro-
2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino}-2,6-

dimethylguinoline.



2. A conpound of formula (l1la) or (Ilb) Rt R CF3 HCF3 HN N { iN HO HO
RR R2 FF(lla) (11b) 43 in which R ,and R2, independently of one
anot her, mean a hydrogen atom a Cl. 3- aﬂ%yl group, a hal ogen atom a cyano,
a Cl- 3-al koxy or a hydroxy group, or a racenate or a separately present
stereoi sonmer thereof or a physiologically conpatible salt or prodrug
thereof. 3. The conpound according to claiml1, which is 5-[4-(5-fluoro-
2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy-4- net hyl - 2-tri fl uoronet hyl -pentyla. mn
0] -2- nethyl quinoline. 4. The conpound according to claim1l, which is
5-[4-(5-fl uoro-
2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy-4-net hyl - 2-tri fl uoronet hyl - pent yl am no
]-1- methylisdhuinoline. 5 Th&hecommundacaedingde cigint O valich int-[4-(fluad | s
5-[4-(5-fl uoro-
2, 3- di hyd2,3highydobenzafirah-VHy)-2Zhydyocy-dxayetdyli2etifiyéroBethy I fehtyamimgd t6hohllorpént y
| ar ni no] i soqui nol - 1(2H) - one.

methylquinoline.

8. The compound according to claim 1, which is 5-[4-(5-fluoro-

2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino}isoquinoline.

9. The compound according to claim 1, which is 5-[4-(5-fluoro-

2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]quinoline.

10. - The compound according to claim 1, which is 5-[4-(2,3-
dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]}quinolin-

2[1H]-one.

11. The compound according to claim 1, which is 6-fluoro-5-[4-
(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino}-2-

methylquinoline.
12. The compound according to claim 1, which is 8-fluoro-5-(4-
(5-fluoro-2,3-dihydrobenzofuran-7-y1)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-2-

methylquinoline.

13. The compound according to c¢laim 1, which is 5-[4-(5-fluoro-



6. The conpound according to claim1, which is 5-[4-(5-fluoro-
2, 3-di hydr obenzof uran-7-yl ) -2- hydr oxy-4-net hyl - 2-tri
f 1 uor ormet hyl - pent yl ani no}-2, 6 di m et hyl4yui noline. 44 7. The conpound
according to claim1l1, which is 5-[4-(5-fluoro
2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl - 2-tri fl uor onet hyl - pent yl am no
]-6-chloro-2- nethyl quinoline. 8 The conpound according to claim1, which
is 5-[4-(5-fluoro-
, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl - 2-tri fl uor onet hyl - pent yl am no
i soqui noline. 9. The compound according to claiml, which is
[4-(5-fluoro
, 3-di hyds @hﬁ@&%&%@ﬁmﬁ-#&l}&%gb%% D B kot ;rupte,l\xg%mtzhyl pent yl ani no

] quinoline he conpound according to claim’l ichis 5-[4-(2, 3-

di hydr o- an&hﬂgg@h&ﬂhgnggggranyl) 2- hydroxy-4-methyl -2-trifl uoromethyl - pentyl
am no] qui nol 1 n- H-one. 11. The conpound according to claim1, which is
6-fl uoro-5-[ 4-

(5-fluoro-2, 3-di hydrobenzof uran-7-yl) - 2- hydr oxy- 4-net hyl - 2-tri fl uoronet hyl - p
entyl ani  noj - 2r4. met hyl qui nol | NEThel@)-erHRBori R HP e ROMPSRR a6k oMding B cHidizm 1,

which is 8-fluoro-5-[4- (5-fluoro-2,3

- di hydr obenzof uran-7-yl)-2-hydroxy-4-nmethyl -2-trifl uoromethyl -pentyl am noj -2
- et hyl quinoline. 13. The conpound according to claim 1, which is
5-[4-(5-fluorgq#As 2, . The (-)-enantiomer of the compound according to claim 3.

3-di hydr obenzof uran-7-y1l) - 2- hydr oxy- 4- net hyl - 2-tri fl uor onet hyl - pent yl am no] -
2-

|
2
]
5-
2

16. A process for preparing a compound of formula Ila or ITb
according to claim 1,
comprising reacting isobutene in the presence of a Lewis acid catalyst with trifluoroalkyl

pyruvate to form a compound of formula XII

wherein R’ means C,-Cs-alkyl,
the compound of formula XII is optionally subjected to an enantiomer separation and then is

reacted as a chiral compound or as a racemate with 5-fluoro-2,3-dihydrobenzofuran

&

in a Friedel Crafts alkylation reaction to form a compound of formula X



met hyl i soquino | -1(2H)-one. 14. The (+)-enantioner of the conpound according
to claim3. 15. The (-)-enantioner of %?e conpound according to claim 3.
16. A process for preparing a conpound formula Ila or Jib according to
claim1l, conprising reacting isobutene in the presence of a Lewis acid
catalyst with trifluoroal kyl pyruvate to forma conpound of formula Xl|
(xn) wherein 1z3 neans Cl-C5-al kyl, the conpound of forrmula Xl is
optionally subjected to an enanti oner separation and then is reacted as a
chiral conmpound or as a racemate with 5-fluoro-2, 3-di hydrobenzofuran in a
Friedel Crafts alkylation reaction to forma conpound of formula X 46 f741
which is optionally subjected to an enanti oner separation, the conpound of
formula X - as a chiral conpound ag,agsacemate - is either reduced to
formthe al cohol of formula XI W & oxidized to formthe al dehyde of
formula Il ~ (I1l) or conpound »is reduced directly to formthe

al dehyde of fornmula Il and then redcted to
&)

which is optionaltly subjected to an enantiomer separation,
the compound of formula X — as a chiral compound or as a racemate — is either

reduced to form the alcohol of formula XI

and then oxidized 1o form the aldehyde of formula 111

o0
(m
or
compound X is reduced directly to form the aldehyde of formula III and then reacted to
form the compound of formula Ila or IIb under conditions of reductive amination, optionally in

two stages, with a S-aminoquinoline derivative or with a S-aminoisoquinoline derivative of one

N, o -
5
rE R

17. . The process according to claim 16, wherein the enantiomer

of the following formulae




formthe compound of fornula Ila or fib under conditions of reductive

am nation, optionally in two stages, vm',}h a 5-am noqui nol i ne derivative or
wi th a 5-am noi soqui noli ne derivative of’one of the fol | owi ng formul ae Rf
Rx 17. The process according to claim 16, wherein the enantiomer 47
separation is carried out by columm chromatography on a chiral phase. 18. ;
The process according to claim 16, wherein a racemc internedi ate stage
fromthe synthesis is converted using a chiral adjuvant either into a

di astereomer salt or into a diastereoner, then the di astereoner separation
is performed, and a chiral auxiliary reagent is cleaved again. 19. The
process according to claim 16, wherein an enantioner separation is carried
out af a stepgretiaris ardeshgyt by doloan hromatograplyl on 4 oftjiralphasgt . VI 1, VIII, | X, X or
XI CF3 MO CF3 HCF3 OHCHO V 11 0 CO2Et OHCO2Et F F F (I11) (1V) (V) HOO
~ HO CF3 CF3 CF3 OHCO2Et Hi 2CpOaEt CHCO2H F F F (V1) (M) (VI1)

18. ; The process according to claim 16, wherein a racemic
intermediate stage from the synthesis is converted using a chiral adjuvant either into a
diastereomer salt or into a diastereomer, then the diastereomer separation is performed, and a

chiral auxiliary reagentis cleaved again.

19. The process according to claim 16, whereinan = enantiomer

Q CF, MeQ CF, HQ CFs
H :
o HC o OHCOZEt o HCO ,Et

F F F
(nn (V) 9!
§\\ HO,
o CF, N HQ CF, 0 CF,
CO,Et CO,Et
OrFOE OH™ 2 OH™ 2
i) (Vi (VI
HOS o CF, 0 CF, Q CF,
OH
OpCO,Et OrCO,E! oH
F F F

(1X) (X) or (X1)



HO HO CF3 CF OF OH OHCO2Et OR2Et OH F F F (1 X) (X) or (XI) 48 20. The
process according to claim 18, wherein the chiral adjuvant is a chiral base,
chiral diol, chiral alcohol or chiral &id 21. A process for preparing a
conmpound of formula Ila or fib according to claim1, conprising reacting an
al dehyde of forrmula Il ~ CF3 OHCHO F (Il1l) under conditions of reductive
am nation, optionally in tw stages, with a 5-am noqui noline derivative or
wi th a 5-am noi soqui noline derivative of one of the following formulae Fe |le
in which Rl and R2, independently of one another, mean a hydrogen atom a

Cl _3-alkyl group, a halogen atom a cyano group, a Cl-3-al koxy group or a
hydroxy group. 22. The process according to claim?21l, wherein the conpound
of formula I is obtained e|Ih@mv%wsm@@d@gmuﬁmmﬂsaqumpdmw@mﬁ fornmula X -

used as a chiral compound or as a racenmate 49
adjuvant is a chiral base, chiral diol, chiral alcoho! or chiral acid.

21. A process for preparing a compound of formula Ila or IIb
according to claim 1, comprising reacting an aldehyde of formula III
0 CF,

OHCHO

(i
under conditions of reductive amination, optionally in two stages, with a S-aminoquinoline

derivative or with a 5-aminoisoquinoline derivative of one of the following formulae

in which
R and R?, independently of one another, mean a hydrogen atom, a C.s-alkyl

group, a halogen atom, a cyano group, a Cj.3-alkoxy group or a hydroxy group.

22. The process according to claim 21, wherein the compound of
formula ITI is obtained either

by reduction of a compound of formula X — used as a chiral compound or as a racemate —



ixlI in which R3 neans G -C5-alkyl, to formthe alcohol of formula X off
1~5 and subsequent oxidation to fornltge al dehyde of forrmula Il or by
reducti on of conmpound X - used as a ch Pal conmpound or as a racenmate
-directly to formthe aldehyde of formula Il F3 OHCHO F (111] 23. The
process according to claim?22, wherein the conpound of formula X is
obt ai ned froma conpound of fornmula XIl ~a wherein R3 neans G -C5-al kyl, 50
t he conpound of fornula XII is optionally subjected to an enaritiomner
separation, then reacted as a chiral conmpound or as a racemate with
5-fluoro- 2, 3-di hydrobenzofuran FF in a Friedel-Crafts al kylation reaction
to forma conpound of formula X which is optionally subjected to an
enanti omer separation. :

in which R® means C,-Cs-alky],

to form the alcohol of formula X1

{4y

and subsequent oxidation to form the aldehyde of formula III
or

by reduction of compound X — used as a chiral compound or as a racemate —directly to form the

aldehyde of formula 111
Q CF,
OHCHO
E
un
23, The process according to claim 22, wherein the compound of

formula X is obtained from a compound of formula XII
PR’

XKy

wherein R® means C,-Cs-alkyl,



24. The process according to claim 23, wherein the conpound of fornmula Xl
is obtained by reacting isobutene in th1§I0 presence of a Lew s acid catal yst
with trifluoroal kyl pyruvate to formthe conpound of formula X | (XN)
wherein R3 neans C, -C5-al kyl, the conmpound of formula X is optionally
subj ected to an enanti oner separation. 25. The process according to claim
16, wherein the Lewis acid catalyst is chiral. 51 26. The process
according to claim 14, wherein the starting naterials are used in a chiral
manner. 27. The process according to claim 22, wherein the internmedi ate
products that are obtained in each case are subjected to an enanti oner
separation or, after reaction with chiral adjuvants, to a di astereoner
separ at i othe cogpouad pfiformrale &t is optiongdnpbiscted émancaoamionet segaratierp theo tracked as
according to claiml1l and a pharmaceutically acceptable carrier. 29. A

phar maceu? flival canenpynd pr dsgragmetsrvdinyflvao23dibsdsthensgiirath i s suitable for

| ocal adm nistration. 30. A conpound according to claim1, which is a salt
of a conpound of fornula Ha or Ilb.

in a Friedel-Crafts alkylation reaction to form a compound of formula X

P
X

which is optionally subjected to an enantiomer separation.

24, The process according to claim 23, wherein the compound of
formula XII is obtained by reacting isobutene in the presence of a Lewis acid catalyst with

trifluoroalkyl pyruvate to form the compound of formula XII

I o

(XK}
wherein R® means C;-Cs-alkyl,

the compound of formula XI1 is optionally subjected to an enantiomer separation.

25. : The process according to claim 16, wherein the Lewis acid

catalyst is chiral.



51

26. The process according to claim 14, wherein the starting

materials are used in a chiral manner.

27. The process according to claim 22, wherein the intermediate
products that are obtained in each case are subjected to an enantiomer separation or, after

reaction with chiral adjuvants, to a diastereomer separation.

28. A pharmaceutical composition comprising a compound

according to claim 1 and a pharmaceutically acceptable carrier.

29. A pharmaceutical composition according to ¢laim 30, which

is suitable for local administration.

30. A compound according to claim 1, which is a salt of a

compound of formula Ia or ITb.



