5- Substituted Quinoline and |Isoquinoline Derivatives, a Process for Their
Production and Their Use as Anti-Inflamatory Agents The invention rel ates
to 5-substituted quinoline and isoquinoline derivatives, a process for
their production and their use as anti-inflamratory agents. Fromthe prior
art WO03/082827, anti-inflammtory agents of general formula R' RH AN
(1) are known, whereby the Q radical conprises quinoline and isoquinoline

derivatives. In ths.s%eﬁfdt@@@mnmh%%mmﬁumﬁe PRAVAGN S5 2 PraddsOToyr Meir

actions between anti- inflammtory actions and undeS|rab e netabolic actions
and are superior to theProWu%thuﬁh)Tﬂﬁsﬁgé %Dgnthgﬂg gah ghjcocorticoids
or have at |east just as good an act reover, t es gnpounds have

i nproved selectivity conpared to other ster0|d receptors. It has now been
found, surprisingly enough, that conpounds of formulas (lIla) and (llb) are
espeC|aIIy active and are_dissociated with respect to side effects _and are
preferably suitabl Eh§ Eventipnarelatesip Arsybstiuted quinphnes andisegrineline: desivai s

rel ates to conpounds of general fornulas (Ila) and (Ilb) RR OCF3 HCF3 H
N N i N N HO procedsidor tR2ir Rduction and their use as anti-inflammatory agents.

From the prior art WO03/082827, anti-inflammatory agents of general formula
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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 (I1a)
and (ITb) 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)
R’ R’
0 Q N
H H |
N _N N %

(lla) (Ilb)

in which



FF(lla) (IIb) inwhich 2 Rl and R2, independently of one another, can be
a hydrogen atom a Cl-3-al kyl group, a halogen atom a cyano group, a

Cl. 3-al koxy group or a hydroxy group, as well as their racemates or
separately present stereoisoners and optionally their physiologically
conpatible salts or their prodrugs. The designation hal ogen atom or hal ogen
means a fluorine, chlorine, bromne or iodine atom A fluorine, chlorine or
brom ne atomis preferred. The Cl-C3-al kyl groups and the Cl-C5-al kyl groups
can be straight-chain or branched and stand for a nmethyl, ethyl, n-propyl,

i so-propyl, n-butyR! aidSR? Bidepbndenfy lof B Mothe?! cal tR&Mykroged aforfll M€ NIk OPY!
2-met hyl butyl or 3-methyl’butyl group. A nmethyl or ethyl group is preferred.
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speci al subject of the invention relates to conpounds of general fornulas
lla and I1b, in which R4%d R2, independently of one another, preferably
mean hydrogen, Cl.3-al kyl, hal ogen or hydroxy. Conpounds of fornulas |I and
I Ib, in whi chaRyelhauthR raGemsgsen deparatylygiresshstergpisemens anfwaHopalyrtbeen,

met hyl, chlorine or hydroxy, are especially preferred. One special aspect of
t hi s i nventi ophwictogibalycampmtibitsatif ogtnempeddriiger mul a 11a.  The term "l ocal "
conpri ses any possible adm nistration of the conpounds

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

The C;-C;-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
I1a 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 Ila.

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.

The compounds of general formulas (Ila) und (IIb) according to the invention

can be present as different stereoisomers because of the presence of asymmetry centers.



according to the invention that nakes possible direction penetration of the
active ingredient at the site of action. The conpounds of general fornulas
(I'la) and (I1b) according to the invention3 can be present as different

st ereoi sonmers because of the presence of asymmetry centers. 3 Both the
racemates and the separately present stereoi soners belong to the subject of
this invention. The separately present stereoisoners, i.e., (+)-enantioners
and (-) - enant Botiehs raceinatepand tleukparately fresenpéteroibpmers lonk, toJhe sibjendf thi,

are a special subject of this invention. The conpounds according to the
invention, ifigvb@YoncOntain a hydroxy group in a position to the quinolinyl-
or isoquinolinyl-nitrogen atom are also distinguished by the presence of a

ket o- enol - t aut onrer j{ﬁ%%ep%ﬁéélf hg&g%@%?e?&ﬂédﬁ%r&?#, Qg)-%dl\ﬁﬁp#efshrhendg- Ldhah08 are

part of the subjec ion, even peri men 2
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5-[4-(5-Fl uoro- 2, 3-di hydr obenzof ur an-7-yl ) - 2- hydr oxy- 4- et hyl - 2- _
trifl uoromnet hyl - pehbgtempavss 2copeding il iyeniien, if they contain a hydroxy group in a-
5-[4- (5-Fl uoro-2, 3-di hydrobenzof uran-7-yl ) - 2- hydr oxy-4-nmet hyl - 2- tri

f1 uor omet hyl - pevitior t@f’fh@gﬂlin&}illﬂsﬂi byisdQoRBlinyDhitid@n atom, are also distinguished by the
5-[4- (5-Fl uoro- 2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- et hyl - 2

trifluoromet iy RREGY b RBINGI- 2R &R, UndhhiOREording to the invention, both f
5-[4-(5-Fl uor gf’%, 3- dlyhydroobenzof uran-/-yl)- Zs?%y%rr oxi -04-PFrleptVﬁI§/fqn2- oT o
trifluoroneth
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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-pentylamino]isoquinol-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,
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-

trifluoromethyl-pentylamino]quinoline,
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3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl -
pentyl am no] quinoline, 4
0- 5-fl uoro- 7- benzof uranyl ) - 2- hydr oxy- 4- net hyl -

peN 4 BDIRY diti Sahdro-72benkbfur213)-2-h drox% -4-methyl- 2-
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2(R)-5-[4-(5-Flu
trifluoromethyl -
2(R) -5-[4-(5-flu

or o- 2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- et hyl - 2-
peht ylloemfﬁﬂéi(S Alueee-Aystdjbydrobémaeturan-7-yl)-2-hydroxy-4- methyl 2-
or o- 2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- met hyl -

trifluoronet htyilﬂupﬁmc;tﬂlyarﬂenqillarﬂmﬂptzhyéthﬁlqmublimﬁ,i ne,

2(R)-5-[4-(5-Flu
trifluoromethyl -
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or o- 2, 3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- et hyl -
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or o- 2, 3-di hydr obenzof uran- 7-yI) Ky dr oxy- 4- iret hyl -

e TS AT BTk AL l@Eﬁh Pyl iley S?paéate

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-pentylamino]isoquinol-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-(2,3-Dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-

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

soqui 1(2FD one, as well as their



trifluoronethyl-pentylam no] -6-chloro-2-nethyl qui noli ne,
2(R)-5-[4-(5-Fluoro-2, 3-di hydrobenzof uran-7-yl ) - 2- hydr oxy- 4-nmet hyl -2- tri
fl uor onet hyl - pentyl am no] isoquinoline, 5

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] quinoline,

2(R)-5-[4-(2, 3- D hydro-5-fl uoro-7-benzof uranyl ) - 2- hydr oxy- 4- net hyl - 2-
trifl uoromet hyl - peX(Ry}6aRiub)-SHj4-iHHfluoro2],3 Hilkfdretenes fuban- 2By 2-hy droxpAeam Ethyl-
[4-(5-fluoro-2,3 -di hydrobenzofuran-7-yl)-2-hydroxy- 4-net hyl
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2(R) - 8-Fluoro-5-[4-(5-fluoro-2, 3-di hydr dbenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl -
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trifluoromethyl-pentyl am nol - 2-nethyl qyi nol.- .1 (2H) - one,

2(S)-5-[4-(5- t%ﬁ‘r‘%%?%%?ﬁ%}&é%‘éﬂ%F@ﬂ’é(rﬂ“m}'lf‘fg Zl_i)hydr oxy- 4- et hyl - 2
trifluoronethyl-pentyl am no] - 2- net hyl qui nol i ne),

2(S) - 5- [ 4- (5- FI uor K- 34463 lép@b%ﬁz%hmr@hwogv@kbyhy?dhﬁi(9xw4ﬂaethyk22-
trifluoromnethyl-pentyl am no] - 1-net hyli soqui noline),

2(S) - 5- [ 4- ( 5- #Fiflvoran&h@-phnkylain olo¢Aza0éthylgnmdl-Y(2H)2nky dr oxy- 4- et hyl - 2-
trifluoronethyl-pentyl am no]i soqui nol - 1(2H) - one,

2('S) - 5- [ 4- (5- FI uor ps3-534di5tm1d60bE BadiydisHenZofitah=2yhdiyasdx 4 HRdthy L 2- 2

trifluoromethyl-pentylan no]-2,6-dimethyl qui noline,
R
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-pentylaminolisoquinol-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(S)-5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]quinoline,
2(S)-5-[4-(2,3-Dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylamino]quinolin-2[ 1H]-one,
2(S)-6-Fluoro-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-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl - 2-
trifluoronethyl-pentylam no] isoquinoline,

2(S)-5-[4-(5-Fluoro-2, 3-di hydrobenzof uran- §-yl ) - 2- hydr oxy- 4- net hyl - 2-
trifluoronethyl-pentylam no] quinoline,

2(S)-5-[4-(2, 3-D hydro-5-fluoro-7-benzof uranyl)-2-hydroxy- 4- net hyl - 2-
trifluoronethyl-pentylamno] quinolin-2 [I H]-one,

2('S) - 6- Fl uor o- 5- [ (8 8{HIuan5-R-F-fludryd, batwd @bt ffurdnyi-y1)-2-indes0xy-mktigt hyl
2-trifluoronethyl -pentyl am no] -2-nethyl quinoline, 6

2( S) - 8- Fl uor 02—%1‘1fﬁlf’o'rélﬁetfhllypﬁérﬁy@m%’idj12|3ﬂ1@ﬂ19t2ﬁlﬂfoq)ﬁlé',r an-7-yl ) - 2- hydr oxy- 4- met hyl
2-trifluoronethyl -pentylam no] - 2- et hyl qui nol i ne,

2(S)-5-[4-(5-Fl uorgs - i N- /- -2 - 45 |y 2-

11 1 ot onet hyl - pen g A et AR e R A TRy
preferred is 5-]4-(5-fluoro-2, 3-di hydr qbenzof ur an- 7-yl ) - 2- hydr oxy- 4-

met hyl - 2-tri fV‘@%PEﬂg%ettwTRGBE’MIE}’Inaﬂ’?ﬂ%ﬁtgglsﬁﬁ‘t“H%'g@?lﬁ'@lngne and its separately
present enantioners _ .

2- (R) - 5- [ 4- ( 5- f | udéspegially grefgrardod e riAdb dfhuere-2.3ydihy grohgnobign-4-yhe2 Ay Hroxy-4-
trifluoronethyl-pentyl am no]-2-net hyl qui noline and 2-(S)-5-[4-(5-fluoro-2, 3-
di hydr obenzof mehghZ-tyflhordmisihyt-pryty nrimd 3 methylquididlinerandets Bypargtelytprésam noj - 2-
met hyl qui nol i ne. The process for the production of the conpounds of

W98/ 54159, V@ﬁ%&ﬁé@@a@@{Wﬁéé@%ﬁdﬁ@ar@kmfmnmﬁ 2tigrdréfies piakinot i on

of the compounds according to the invention. For the [inKage of the
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according to e | nveftion, rocess e Tnpl ement ed:

dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino}-2-
methylquinoline.

The process for the production of the compounds of W0O98/54159, W0O00/32584
and W002/10143 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.

0 CF

3

OHCHO

()
The synthesis of aldehyde is accomplished, for example, starting from compound
(IV) (WO0032584) by cleavage of the methyl ether, allylation of the resulting phenol

(V), rearrangement of allyl ether (VI) to (VII), dihydroxylation and glycol cleavage of



Title conpounds (Ila) and (11b) can be synthesized by, for exanple,
reductive amnation of the conpound of formula (I11) with 5-am noqui nolines
or 5- am noi soqui nolines, whereby, e.g., sadium borohydride or sodium
cyanobor ohydride are considered to be reducing agents in the presence of an
acid. CF3 OHHO F (Ill) The synthesis of al dehyde is acconplished, for
exanple, starting fromconpound (I1V) (WO0032584) by cl eavage of the nethyl
ether, allyl athe@dullt bbhe withSothativg dIhessll (VI eductad banagerediobXalring et her
(M) to (VII), dihydroxylation and glycol cleavage of 7 the double bond

wi th formati ofogire t@ﬁh?élroﬁéﬂzbh)ran (RAWGhu@oh Of ested@d Aok (P whidkBinallyiifg

closure to di hydrobenzofuran (X), reduction of ester to alcohol (XI)J, which

finally is \5%§%f§gﬁﬁ%ﬂ%@g§ﬁ?de (rrr)y. mMeO CF3 OH CF3 COZEt CCZEt OCF3
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F F F
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0 CF, o CF,
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OH~ O OH
F F
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The above-cited esters are preferably ethyl esters but can be esters of type
~COOR? , whereby R® means C-Cs-alkyl.

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

aminoisoquinoline derivative

NH NH,

2 . R’
N i

r? r?



FFF (MI1) (MIl) (IX) CF3 CF3 OHCOPEt | OH OHF F (X) (XI) The
above-cited esters are preferably ethyl esters but can be esters of type
-COOR 3, whereby R3 neans Cl-Co-al kyl. A special subject of the invention is
t he production of conpounds of general fornulas (Ila) and (11b), by the

al dehyde (I11) being reacted under conditions of reductive am nation,
optionally in two stages, with a 5-am noqui noline derivative or a 5-

ani noi soqui NokhdrebyIR! hER? N&/eNTS milthingsth ardiddidatedNor He compoBnd \FefoaRlaf

and R2 have the neanings that are indicated for the conpounds of fornulas

Ila and Il1b i I lafn@t her subject of the invention is the production
of al dehyde (ﬁﬁ%*ngk%%ﬁ can be obtained by reduction of the conpound of

general Tormi 2 X sdgth BB ihus TR B S RSABI st
the art tof chbrtgigflzdcg}b galdugtign) ofa}[ﬂe(:j cgrgggu% uo%régne?;(li fgg}uillgg( a lugf?d 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?)s, TiCl,(OR?),, TiBry(OR?),, PACly, PA(OR?),, PACL(OR?),, PdBry(OR%),,
ZnCly, ZnBr;, AICl;, AlBr3, AIEtCl,, Al Me,Cl, Cu salts, e.g., Cu(OTf),, CuCl,, CuBr,,
Yb(OTf)s, chiral catalysts, such as, e.g., (BINOL),TiCl,, (BINAP),TiCl,,
(BINOL),PdCl,, (BINAP),PdCl,, (BINOL),TiBr,, (BINAP),TiBr,, (BINOL),PdBr,,
(BINAP),PdBr;, preferably FeCl;, whereby R? means Cy-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
of the ester to alcohol (XI) and subsequent oxidation to aldehyde (II) or reduction of

ester (X) to aldehyde (III) according to methods that are common to one skilled in the art

develop with the aldehyde the direct precursors for the compounds of general formulas



according to nethods of one skilled in the art to form al dehyde, or by
reduced reduction, according to nethods known to one skilled in the art, of
ester X directly to the al dehyde. Another subject of the invention is the
process for the production of the conpound of general fornula X which can
be obtained by Friedel-Crafts al kylation of 5-fluoro-2, 3-di hydrobenzof uran
and then subjected to an enanti oner separation. An alternative process for

the producti ona ahd LibewBRAMRUNAS befobtdiddy Tyatéadtﬂoﬁ oaamehydetxnl;:wﬂﬁrtﬁ@rned as
follows: |Isobutene is reacted with use of a Lewis acid catal yst, for exanple

Ti C14,  Ti (OR3)fbs i . o Aot r oR3) 2,
P:alsrz(msl)(zl ﬁ&l&%@@lrﬁlcﬁ%&r%&@@l%ﬁt Ci2, Af“d%@ bt %Jﬁ%ﬁts )e 9.,

Cu( Orf) 2, CuCZ Br 2 f )3, :chiral t st S e. q.

)2, kR e B GIN o 881 R BSOSO B e G0y,
Bl NAP) 2Ti Br 2 Bl NOL) 2PdBr 2,  ( B] NAP).2Pd prefera wher eby R3

greans )Cl Cs- aiﬁkénantlw)?hsemappﬁa% ?HV}OWE kehqld%ﬁay isSuiiablé foran

2- hydr oxy-4-net hyl -2-trifl uoromet hyl pent - 4- en0|c acid ethyl ester XiI. This

reaction pr oderemntipmer $eparation.c Aetgparateansesidati ofi thereliral estetsi then ksadgto the t h

5-fluoro- 2, 3-di hydrobenzofuran to obtain a conpound of formula (X).

Reduction of eddaeio@et-piiretcompbondsalf geXdral fandulasiiaagdieibt oxi dation to al dehyde

(I11) or reduction of ester (X) to aldehyde (I1l) according to nethods that

are common to one gkhhbeGibiddt bfike fi’r{xlenn&?l‘é%' ﬁ?Qcééé kd tﬁé1§roa{1@lﬁi?b/&ec&rﬁﬁolﬂh§ §ct

precursors for the conpounds of genera fornu as and |I1b, which then

can be obtained by .rea mnth th agndi n
qgui nol i nam ne® gler%fsf%ranuul forr hna‘ﬁ]lhlr?ielqﬁn ans kylh%y g‘%telg‘aucet"g3 eaCtegn“g%}tl on,
as al ready descrlb int e stage of ester (XI1) qr ester

I In
(X), an enantiedi@ %ba@gpﬁfgbwﬁ Héﬂ%?%l RYAuvaR A the reastien proghst being
suitable for an
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
adjuvants into diastereomers, which then are subjected to a diastereomer separation.

The chiral auxiliary reagent is then cleaved again and can be recovered.



enanti omer separation. A separate insertion of the chiral esters then |eads
to the enantioner-pure conpounds of general forrmulas Ila and 11b. Anot her
subj ect of the invention is a process for {he production of conpounds of
general formula X1, in which R3 neans C, -C5-al kyl, by isobutene being
reacted wth wuse of a Lewis acid catalyst wth trifluoroal kyl pyruvate and
the reaction product being separated into the enantioners. As solvents for

the reaction of i s®ltabRihitel flkilidrl frédgetieatdRHowemo wriakkillell ¢ the@xtaiidlcan be
CH2C 2, tetrahydrofuran, dioxane, and diethyl ether are suitable. A special

aspect of theguRY &b OXahpid, B BEOR “ChiraNALAliak&WMnd 1364dds GRM Mdeiid or the
process according to the invention. One aspect of the invention is that the

enanti onmer se i o iScCalli LNy A t age .o e synt hesi s using
col um chr orra?%ﬁ%‘b%?yojhS%\y({ceﬁil%gf'g’;%gé}éye%Niegvpgf)ré&({lgtr)lgl)'i n the stage of the
conpound of forrmula lla or Ilbh is a specjal aspect of the invention. The
enant i omer separ at PEROIGInieFRedipts siagss Ixdhcsepsgaion pf seepmicinisrmediate sages aft
aspect of the invention. Another aspect of the invention is the separation
of suitable reeramsplent ernedi ate stages of the synthesis using chiral

adj uvants. The racem c internedi ate stages can be converted either with
chiral adjuvanta) Allgprecubsethat iive adleasitone akokol fanaddnt, & thiv coantdtionhetinl

adj uvants into diastereoners, which then are subjected to a di astereoner

separation. The chidi@ ara¥ikdbl@iyaukfRgPagtiis.t hen cl eaved again and can be
recovered. 10 Suitable chiral auxiliary reagents are known to one skilled
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York (1995). reduction of the ester to alcohol (XI) and subsequent oxidation to aldehyde (III)
or reduction of ester (X) to aldehyde (II); 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.

c) 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 and 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

active carrier material (CHIRALPAK AD®). Suitable precursors are compounds of

general formulas IIL, IV, V, VI, VII, VIII, IX, X and XI.



Suitabl e internedi ate stages for the separation of racem c internedi ate
stages are, for exanple: a) Al precursors that have at | east one al coho
function; in this connection, chiral acidg are suitable as auxiliary
reagents. b) Al dehyde precursors, such as, e.g., aldehyde (I11), which is
obt ai ned after reduction of the ester to alcohol (Xl) and subsequent
oxidation to aldehyde (I11) or reduction of ester (X) to al dehyde (I11);
ot her ester precurisiiratso possibitti tbiestarifyome fieBakdnxalgtupdan rieentio bv@bb@dl dt o

t he al dehydes for enantiomer separation. |In this respect, auxiliary
reagents are Gg%ﬂbfaﬁfor&hﬁisﬁnﬁﬁé}{d (tlﬂib‘je Br 5 9&1%9:' p’i‘é&%&%fﬂ £n opiRbpA §¢t1WHcﬁihrElan be
separated an hen cl eaved ‘agai n. acids that optionally can
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function or accoralng
to met hods tha are knomn o0 ope skilled in the art hol s

chiral am nes® é’é’r?hbcén%}%r&p&\%?@] té?s”ﬁ‘?ﬁ%#ﬂ t?‘%\??}’af"é%fb%sﬁ‘?% n ?f)c /&F‘?etﬁ E PR 3§ t hat
contain an ester function can be converted by re-esterification into

di ast er eorrer i prespmess. ghvontively eetivetisid, fagxanples maadadiciased camplersdfoni¢ f t he
conpounds according to the invention are present as racem c m xtures, they

can be separ adeidlon taitarid dvdd pant &g usef! Thabhyiliagtreapenf aptivhalyg car bé ﬂ:go‘te@ed e
nmet hods of racemate separation that are famliar to one skilled in the art.

For exanple, ffom8C8RkKilledindheh@s can be separated into pure isoners by
chromat ography on an even optically active carrier material (CH RALPAK

e B SRR S R I v
hydr oxy gr OUptwo aboveg %escrrnbecd gﬁg&%}%s whlch 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)
and androgen receptor (AR)) is examined with the aid of recombinantly produced

receptors. The binding experiments are with extracts from Sf9 cells, which had been



general formulas (lIla) and (lI1b) or a suitable precursor with an optically
active acid and to separate the diastereoisoneric esters that are obtained
by fractionated crystallization or by chrgmatography and to saponify the
separated esters in each case to the optically pure isoners. As optically
active acid, for exanple, mandelic acid, canphorsulfonic acid or tartaric
acid can be used. The auxiliary reagent optionally can be recovered as

known to one gifddiddedith Badulevitists thafdbntai@tiRROEinglsegubb&cfor Be reéRclivivadbidn 1's
a process, as represented in one of the two above-described alternatives,

whi ch i's chargehefk %@&g{o'i‘. irp?t%mﬁ'cﬂfsoﬁi itc?‘tTTxE ?éf@&ﬁg%%ugiéﬁpgé @m-‘a@x&ﬁetﬁ%‘rog&g din

any suitable stage by esterification of an a nctron wt Iral
acid, separation, of diastereoners an nj figation with or w thout
recovery of flﬁ’éta(?ﬁ?srskf’w ??F%Y%fyﬁgi‘gaiﬁ@% 4°né}i€he case that the conpounds of
general formulas (lJla) and (l11b) are present as alts, this be, for
exanpl e, in the foMAEVehyks GURPIHIS drd Iseguipglines 0&? T %-,S,(Hah@%ctcaﬁﬂt)él}at are
pival ate, naleate, fumarate, tartrate, benzoate, nesylate, citrate or

succi nat e. Pr descnibes kare shinf b high setectwvipion thisgluensortigoed gpeptonal |y changed
only slightly conpared to the clainmed conpounds, lie wthin or outside the

range of equi val entke GR-mtdiatedlighibionafithearsarifgvied citokinet helhegopounds t hat
are clained by netabolismin the organismor by contact with the organi sm

The prodrugs ape il &eimbOaitf oth&ash-iMMEnmBoRf f22R%{ RICBRLIAENd ¥ BPakEkédtial he

cl ai med conpounds are rel eased, which then exXert their pharnmacol ogi cal

eff ect. Thes,?iglgge:cgﬁﬁ gr{eﬁltbe{]n?srg gcprébagn £ a(r)nntlag(grlygalcld&? ﬁcélﬁlégc?)ié%cori < fﬁ{i%’R) (XR)

and ot her ne receprors (mne cor recepror :
B 701 T econbITAREYY steRKsed By o SRERPOMLC! B CRVHOPG! UABEFPHBA TG tr €8 th
extracts from Sf9 cells, which had been
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 (Ila) 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, ICsy = 5.9 nmol (74% efficiency); Example 10,
ICsy =21 nmol (86% efficiency); Example 11, ICso = 8.5 nmol (61% efficiency);
prednisolone, ICsy = 13 nmol (96% efficiency).

The anti-inflammatory actions of the compounds of general formulas (IIa) 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

weight was measured as a measurement for the inflammatory edema, the peroxidase

activity as a measurement for the invasions of granulocytes and the elastase activity as a



12 infected with bacul oviruses that contain the codi ng sequences for the
respective steroid hornone receptor. In conparison to the reference

subst ance [ 3H] - dexanet hasone, the substanggs show a high to very high
affinity to GR Moreover, the quinolines and isoquinolines of fornulas (I1a)
and (l11b) that are described here show a high selectivity for the

gl ucocorticoid receptor. The GR-nedi ated inhibition of the transcription of

cytoki nes, adhRsiwémerTabe®b iBsiofHE iBREpRAINE QhMEHcyREsO-Th fik B¥TEROEIMPFRBHOT S
is consrdered to be an essenti al nol ecul ar nechani sm for the

anti-infl anma f i uced b
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an interaction r'transcri ptl on factors and

NF- kappa- B (for_an overview, ggh . C. B. and Wade, E., Bi oEssays 18,
371- 378, 1996?ma$ﬁ§“%%%$3ﬁﬁh§IBFm;é 8?a| formulas (Ila) and (IIb) accor di ng

to the invention |nh|b|t the secretion of the cytokine IL- i nduced, by

| i popol ysacchari deOpg pEihe mest figguent yadasirabla 6%@/‘?‘@ O(f @|g|luqopﬂlélcqqq|th_rapyrﬁéhe
concentration of the cytokines was determned in the supernatant by neans
of commer ci al byrcaledi‘istebdid diabe®X’ [df tatz (HEf K. i Glueonoyticsfide: dexawstlbgisdre = 1009 ;
Example 1, 1C50 = 5.9 nnol (74% efficiency); Exanple 10, 1C50 = 21 nnol

(86% ef fici ent&ﬁdlz@éﬁﬂMha@m&%loki@Sﬁd ThlrapichidBilin{ca ] & edokogiceidsy Irnmunological
predni sol one, 1C50 = 13 nnol (96%efficiency). The anti-inflammtory actions

of the Corrpoupﬂﬁmﬁfesqqﬁ?rﬁgéolé 44l BiRerd |@Q1d ftds) Wlk%hsé’lﬁrftﬁcltt@s'[ ed in the

ani mal experi nment tests In the croton- or -1 nduce Inflammtion in rats

et hanol i ¢ sol Sterlsrfpga%rife g Supedtinege o Phisash folids S0l svRRlSeof

substances were adnmni stered | ocally_ at the sanme tine. After 16- 24 hours

t he ear gluconeogenesis in the liver by induction of the enzymes that are responsible for this and
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 (Ila) and (IIb) induce the trysoinaminotransferase in this
test to a slight extent (efficiency of dexamethasone = 100%); Example 1, ECso = 3.7
nmol (93% efficiency); Example 10, ECso = 10 nmol (92% efficiency); Example 11,
ECso = 4.0 nmol (86% efficiency); prednisolone, ECso = 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

dosages with the test substances. By means of a skin fold thickness measurement, the

reduction of the skin thickness over the treatment time can be tracked.



wei ght was neasured as a neasurenent for the inflammtory edema, the

peroxi dase activity as a neasurenent for the invasions of granul ocytes and
the el astase activity as a 13 neasurenentifor the invasion of neutrophilic
granul ocytes. In this test, the conpounds of general formulas (Ila) and
(1''b) inhibit the three above-nentioned inflammation paraneters after |ocal
adm ni stration. One of the nost frequent undesirable actions of a

gl ucocorticoi d thelhapppadsdnie clobetasd btdpibna®! ®hiehtht dicahenstion] 0.0kt z, H.
J., Gucocorticoide: |nmmnol ogi sche G undlagen, Pharnmakol ogi e and

Ther api eri cht o igim i HRmAh bb RSN islBHEAR) Q8RN a 596REdRIES of the skin

Phar macol ogy and Therapy CGuideli'nes], Wssenschaftliche Verlagsgesellschaft
nmbH, Stuttgar 19981 . The, reason faor. this is . the stimylation of .. 0

a1 Uconeogenes ekt 1 A 4rERRaPn it i BT of} kaiRefrasion of 0.1%
responsible for this and _by free am no acids that are produced fromthe
degr adat i on o@naﬁilﬁ?léiaﬁg‘l’é%‘{%ﬁ@m%tl%tsiaﬁ}h‘ev%lf)- gl ucocorticoids). A key enzyne
of the catabolic nmetabolismin the liver is the tyrosine am notransferase
(TAT). The acti vi t Thippdvaniage earvalsaebecsgan tedative tathaisvlsthncgshioero it appbedtiop WOom
cell cultures of treated rat hepatoma cells. The cells are treated for 24
hours wi th the3/082807 sfobstaniites she aitshndriod Exirhple BATalradly ¥ d gonténtiadas of ®06% The
conmpounds of general forrmulas (l1la) and (lib) induce the

trysoi nami not ¢ aRsheh 388 ihMarkihd &) hrfuds 8l608edBotoBh skif tifitiglegnCy Of
dexanet hasone = 100% ; Exanple ? EC50 = 3.7 nnol (93%efficiency); Exanple
10, EC50 = 10 nmol ,(92% ef fici.e ; anple 11. E50 = 4.0 nnol (86%

ef ficiency); predn?é%&%@?elﬂ@%ﬁﬂﬁg%gt%ﬁnﬁ 10? Tﬂ)‘%%me 1<t eelrrllt%:'f} ‘?rgirﬂrgot her
undesirabl e action that occurs especially after |ocal thera is the

i nduction of MMWasHPRIESHEAYd APl Graligcter. ieompoH q?éggé;@ffg?‘ilﬂq%%ﬁé%s,
elasticity, and ultimately the nechanical resistance of the skin. The
potential of anddllbyacenukng o thavgenionicambansed phmedigations 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,

- All forms of pulmonary edema, primarily toxic pulmonary edema; e.g.,

radiogenic pneumonitis

- Sarcoidoses and granulomatoses, especially Boeck’s disease



be determned in rats. The animals are treated for 18 days daily and locally
in equieffective dosages with the test substances. By neans of a skin fold
t hi ckness neasurenent, the reduction of the skin thickness over the
treatnment tinme can be tracked. 14 In conparison to clobetasol propionate,
whi ch, at a concentration of 0.01% (nmaxi mum anti-inflamuatory action is
achieved), results in a 65%reduction of the skin thickness, only a 41%
reducti on can(ibeRBaingdtid digdsdsrutoimifine diseades/foitOdispds bt @8 of 0. 1%

(maxi mum anti-inflammtory action is achieved). This advantage can al so be

seen rel ative,d@nihfied ‘B?%ﬁﬁd?ﬁﬁ&og{ AMerghCarRRR Ik OfkIaA0e YceQ34.082827; f or
exanmpl e, the eutoner of Exanple 36, already at a concentration of 0.06%

(maxi mum anti -i nf | anmat qry;, i I J- 9 I i i

t hi ckness. Based on theg#igﬁﬁ%bf%%Pg?%gﬁggémggﬁgé%hgg%ﬁ&%%&gégpﬁﬁ%g?uw
anti-allergic, immunos ressive and anti-proliferative action, the
conmpounds of gener al fOﬁ%ﬁp}ggc{q\qe&)po?wﬁglp?%un}ggggf%qhﬁg§ 5¢33® i nventi on
can be used as nedications for treatment or prophylaxis of the follow ng
pat hol ogi ¢ condi ti ons i Repaitveartbritind humans; in particular for the | ocal
adm nistration: In this case, the term"DI SEASE' stands for the foll ow ng
indications: (i) Lung dirfaarstofyhwift-tesee dsenapaiutrer dginsnf | ammat ory,
allergic and/or proliferative processes: Chronic, obstructive |ung diseases
of any origin, primaril % MrEReHnplomsaa ihi@se oBQRA kil SjoRt d@,eﬁgeﬁgé‘rﬂ{ro@"s) grns
- Adult respiratory distress syndrone (ARDS), acute respiratory distress
syndr one

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

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

- All forms of allergic reactions, e.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

(iv) Vascular inflammations (vasculitides)

- Panarteritis nodosa, temporal arteritis, erythema nodosum



- Bronchiectases - Al fornms of restrictive lung diseases, primarily
allergic alveolitis, - Al fornms of pul nonary edema, primarily toxic
pul nonary edema; e.g., radiogenic pneunonidgis - Sarcoi doses and
granul omat oses, especially Boeck's disease 15 (ii) Rheumatic
di seases/ aut oi nmune di seases/joint diseases that are acconpani ed by
inflammatory, allergic and/or proliferative processes: - Al forns of
rheumati c di seases, espPR¢lyadtdris iddestrat oi d arthritis, acute rheumatic fever,
pol ynyal gi a rheumati ca, Behcet's di sease - Reactive arthritis - Inflammtory
soft-tissue di seases _of walghers @ah@bfstosisAr thritic synptons in the case of
degenerative joint diseases (arthroses) - Traumatic arthritides - Vitiligo
- Col | agenoses of any O{}’a%'t@ lgﬂgf tis system c | upus eryt henmat odes,
scl eroderm a, pol ynyosi nmatonyositis, §ogren's syndronme, Still’
syndronme, Felty's syndrone - Sar coi doses and granul omat oses - Soft-ti ssue
rheumatism (iii) Allergies or pseudoallergic diseases that are acconpanied
by inflammatory and/or proliferative processes: - Al forns of allergic
reactions, e.), Denh#elogics! digeases thabare pespaipanied dwdnflarameatosy, adlergie gadfor
reactions to phar maceuti cal agents, blood derivatives,
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, e.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

- Manifestation of vascular diseases

- Hair loss such as alopecia areata

- Cutaneous lymphoma



contrast media, etc., anaphylactic shock, urticaria, allergic and irritative
contact dermatitis, allergic vascular diseases - Allergic vasculitis (iv)
Vascul ar inflammations (vasculitides) - Pamarteritis nodosa, tenporal
arteritis, erythema nodosum 16 Pol yarteris nodosa Wegner's granul omat osi s
G ant-cell arteritis (v) Dermatol ogi cal diseases that are acconpani ed by

inflammatory, allergic and/or proliferative processes: - Atopic dermatitis
(primarily i nvhhikidfieiseasdd thatfape s onfpagied eyinflamibitons allérgt andddropi ¢ eczena
(primarily in children) - Rashes of any origin or dermatoses - Psoriasis

and par apsor i @§liRrdifve phsesses:Pi tyriasis rubra pilaris - Erythenatous

di seases, triggered by different noxae, e.g., radiation, chemcals, buns,
etc. - Bullous dermato C e.g., autoi mune penphi gus vul gari s,
bul | ous penphi goi d - Dﬁgé"é%‘z@b%fnaf%r%elichenoid group, - Pruritis (e.g., of

alergic origin - Sebgrrngal, e2elm, i, oRaL8R:! OUP

(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
proliferative processes:

- Regional enteritis (Crohn’s disease)

- Colitis ulcerosa

- Qastritis

- Reflux esophagitis

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

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

- Anal eczema

- Fissures

- Hemorrhoids



- Erythema exudativumnultiforme - Balanitis - Vulvitis - Manifestation of

vascul ar diseases - Hair |oss such as al opecia areata - Cutaneous |ynphoma
17 (vi) Kidney diseases that are acconpanigd by inflamuatory, allergic
and/or proliferative processes: - Nephrotic syndrome - All nephritides,

e.g., glonmerulonephritis (vii) Liver diseases that are acconpani ed by
inflammatory, allergic and/or proliferative processes: Acute liver cell
deconposition - Acute hﬁﬁ@mﬁm@r&htlgl fferent origins, e.g., viral, toxic,
pharmaceutical agent-induced - Chronic aggressive hepatltls and/or chronlc
intermttent hepatitis (viii) Gastrointestinal diseases that are acconpanied
by inflannatory aIIergic and/or proliferative processes: - Regional
enteritis (C} ce

cSophag 11 & - 001 EBs TR Bt e CorpbibtihBIRgRpio eyt kfolor BRUIHye
processes:
- Allergic keratitis, uveitis, iritis
- Conjunctivitis
- Blepharitis
- Optic neuritis
- Chorioiditis

- Sympathetic ophthalmia

(x1) 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

- Meningitis

- Various forms of convulsions, e.g., infantile nodding spasms

- Acute spinal cord injury



(i1 x) Proctol ogic diseases that are acconpanied by inflammtory, allergic
and/or proliferative processes: - Anal eczema - Fissures - Henorrhoids 18
| di opathic proctitis (x) Eye diseases thatisare acconpani ed by inflamatory,
allergic and/or proliferative processes: Allergic keratitis, uveitis,
iritis - Conjunctivitis - Blepharitis - Optic neuritis - Chorioiditis -
Synpat hetic ophthalma (xi) D seases of the ear-nose-throat area that are
acconpani ed by infl ammegwesRe, allergic and/or proliferative processes:
Allergic rhinitis, hay fever Qtitis externa, e.g., caused by contact
dermatitis, infection, etc. Qitis nmedia (xii) Neurological diseases that
are acconpanied by inflammatory, allergic and/or proliferative processes: -

Cer ebr al - edeng;; Pk T8/ didesek HRTeid RLHG5hiS LS RAmSHSTRaiterghUliljcpl © scl erosi's
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

- Basedow’s disease

- Granulomatous thyroiditis

- Lymphadenoid goitre



- Acute encephal onyelitis - Meningitis - Various fornms of convul sions,
e.g., infantile nodding spasns - Acute spinal cord injury 19 Stroke (xiii)
Bl ood di seases that are acconpani ed by i nfdeanmatory, 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 ¢ thronbocyt openia (xiv) Tunor di seases that are acconpani ed by

i nfl ammat or y,(xai)| @fg@h anafisduertranpplots fesfaersas-hoddsses, such as, e.g.:

carci nomas or sarconas Acute |ynphatic | eukema Malignant |ynphoma
Lynphogr anul omat oses Lynphosarcoma Extensive netastases, mainly in breast,
bronchi al and prostate cancers (xv) Endocrine diseases that are acconpanied
by |nflannat roI| -
Endocri ne or bi ¥ﬂb%?%§£ghx*%%g%%P8§% cg%gﬁﬁ%xﬁgeggﬁg¥§é§wlnﬁ%ﬁg? §%|t

hi h
Hashi noto' s t ggoggg;yt;dﬁome (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

(xxi) Other different stages of disease including diabetes type I (insulin-dependent

diabetes), osteoarthritis, Guillain-Barré syndrome, restenoses after percutaneous

transluminal angioplasty, Alzheimer’s disease, acute and chronic pain,



- Basedow s di sease - G anul omatous thyroiditis - Lynphadenoid goitre 20
(xvi) Organ and tissue transplants, graft-versus-host disease (xvii) Severe
shock conditions, e.g., anaphylactic shockz1 system c inflammtory response
syndrome (SIRS) (xviii) Substitution therapy in: - Innate primry suprarenal
insufficiency, e.g., congenital adrenogenital syndrone - Acquired primary
suprarenal insufficiency, e.g., Addison's disease, autoimmune adrenalitis,
met a-i nfective tunor srtefi®dcRadsts &perfadien injury,RoAgestiseksardailye Stypscardidial
insufficiency, e.g., congenital hypopituitarism- Acquired secondary

suprarenal insuffici gn@tiof; thermalBljity | Mib1gplkio¥RntisiiBS econddbEto thakin4) acMRM ti ng
that is acconpanied by infl ammtory al | ergl c and/or proliferative

processes. e.d. ’_I 0 df&)% LR Adn 1t‘i’¥|f1 r& "L‘Jér@t@lﬁgg s;&dfo?nes associated with

cytostati c- agent vom I 'ng alns o ory origrns, e.g.,

| unbago (xxi) O her of di seaspe i nclu di abetes type |
(i nsul'i n- dependent (cjﬂe g{ag'§§s éﬁg&zﬁr&?‘ﬂﬂnfitgfaé‘u 5255 Sl%%(rre syndr one,
restenoses after percut aneous  translum nal angioplasty, Al zheiner's

di sease, acute andllhlos#liadnpaistation of the compounds or mixture thereof according to the

invention for treating the diseases that are cited under Items (i), (ii), (iii), (v), (viii), (ix),
(x), (xi), (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 PDE4 inhibitor including an inhibitor of the PDE4D isoform,

- A selective (.sub2.adrenoceptor agonist, such as, for example,
metaproterenol, isoproterenol, isoprenaline, albuterol, salbutamol,
formoterol, salmeterol, terbutaline, orciprenaline, bitolterol mesylate,

pirbuterol or indacaterol,;



21 arteriosclerosis, reperfusion injury, congestive heart failure,
myocardial infarction, thermal injury, multiple organ injury secondary to
trauma, acute purulent neningitis, necrotiyzing enterocolitis and syndrones
associated with henodi al ysis, |eukopheresis, and granul ocyte transfusion.
The |l ocal adm nistration of the conpounds or m xture thereof according to
the invention for treating the diseases that are cited under Itens (i),
(i), (iii), (v), (viiiAmdstatine redepdor afitigonist (f6¥ exanipies an MNME ¥xMB i S
preferred. The invention also relates to conbi nation therapi es or conbined
conpositions, in whic r i €0] I | a
(1) or a pharnmaceuti caﬁ@aggg{éggg@a 1@Pg)giln{ﬁ%’ﬁglﬁ(g%#lg?rveg@%%ﬁ%%@ﬂ%@ga ’
conposition that contains a GR agonist of fornula. (1) or.a pharmaceutically
Secbotabl o sal't ¢ her eor o pom G EpmEram Rt B RroHiad o EBE L ona | v
in the sane conposition) or_ in succession together with one or nore

phar maceuti cal agents f@PmideeBisIEEPIBRHEN BlENteRECahove- nent i oned pat hol ogi ¢
conditions. For exanple, for treatnment of rheunmatoid arthritis,
osteoarthritis, COPD-(cAmmdiubatorelfsherohempkige ragepforifugeticne(puchaast fomexamaplelal er gi ¢
rhinitis, a GR agonist of this invention can be conbined with one or nore
phar maceuti cal agents f@CRn&@ﬁpkﬁgu@%mnggopondition. When such a

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

salt thereof is adninigﬁgﬁ@ﬁKpgf{@ 3% Rinb Qvundileg. Phar maceuti cal agent that
be se ¢ '

is to be conbined can ecte romthe tollowng list: - A PDE4
i nhi bitor includi an inhibitor of the P D i sofor - selectiv
(B obo dr omoo ept ey e dongipuRds & VenemHmoh B (A0 o, (T afErdfig o e

i soproterenol, isoprenaline, albuterol, salbutanol,  forpoterol, salneterol,
terbut al i ne, @y@}t@pé‘,ﬁapp ng,d for frgz}tp)@pbqndrﬁ;g@hyéqxég 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 (Ila) and (1Ib), 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.

The invention relates to the use of the compounds according to the invention for the
production of a pharmaceutical agent.

In addition, the invention provides:



pi rbuterol or indacaterol; 22 A muscarine receptor antagonist (for exanple,
an M1, M2 or MB antagonist, such as, for exanple, a nore selective M

ant agoni st), such as, for exanple, ipratrgpium brom de, tiotropium broni de,
oxi tropium brom de, pirenzepine or telenzepine; A nodulator of the
chenoki ne receptor function (such as, for exanple, a CCRl receptor
antagonist); or An inhibitor of the p38 kinase function. Mreover, the

compounds of gener@ formkEhgsof(dnkaf tiRREmpbhndl o EtMths (Ha)tMd(11B) ackordBiglth ON
can be used for treatnent and prophylaxis of additional pathologic

conditions that are ”%e@hﬂé&ﬂ%&gﬁé’ zereBPfor‘ﬂ’ng{i&i'%Ytlg%l Bﬁ& i‘ﬂ%fii,cation for

gl ucocorticoids are now u see In this respe

G ucocorticoi de: | nmuno) 0gi Sc dl agen, Phar nakol ogie and

Ther api eri chtlinien, VW@%%W§8E§§§?$§he Ver | agsgesel | schaft nbH, Stuttgart,
1998). Al previously nentioned indications (i) to (§§% are described in
nmore detail in Hall, HA PIocesgndagueihed (o5 iraaing|afishd by sad REOCess FRRIPHSRS AN
Phar makol ogi e and Therapierichtlinien, Wssenschaftliche

Ver | agsgesel | schaft nbHdnSnistratiar of an 26©8nt FHehe ¢ompouhé acpeding © the invemt®ni n t he
above-nenti oned pat hol ogic conditions, the suitable dose varies and depends

on, for exanple, the acihsebpthean@uht sDppresies 4o dRessdndwhe@8n eedimdudt sith@s
(Ita) and (11b), the host, the type of administration, and the type and

severity of the condi tighsuduiats @6 b e iRk EMine8Rudtel hedigufdhie use as a

prophyl actic agent or apeutTc age The invention relates to the use
of he_compounds agepr dhigtOuckliial BHSAAR ttfeabiif DRSESYE oRMrSlméhe
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 ug 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 pug 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 ng 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,
moisturizers, lubricants, absorbents, diluents, flavoring correctives, coloring agents, etc.,
that are commonly used in galenicals and converted into the desired form of

administration. In this case, reference is made to Remington’s Pharmaceutical Science,



In addition, the invention provides: 23 (i) The use of one of the conpounds
of fornmulas (Ila) and (I1b) according to the invention or m xture thereof
for the production of a nedication for trgating a DI SEASE, (ii) A process
and a nethod for treating a DI SEASE, said process conprises an

adm ni stration of an anobunt of the conpound according to the invention

wher eby the anount suppresses the di sease and whereby the anount of the

conpound i s gijsfeRdition, MpE Peishitd Congsiuy st BetaRyRafeqi 9881 ardit{vieh that dve
phar maceuti cal conposition for treating a D SEASE, said treatnment conprises

one of the cogpgyﬁqgrﬁﬁ@g@ﬂ?ﬁ@uaﬂnhﬂg?%ggﬁﬂ%?ﬁgkd%a'nixture t hereof and at

| east one pharnaceuti ca uvant and ehicle. In particular, the use of

t he conpounds accogding to.t.he inventi.o treatment of inflammtory

i Seasen i o a oub; o Erhsray rbles sl cpailr fFescl 1 can
be expected in animals when the daily doses caonprise a range of 1 g to

100, 000 g of PeVEeED EHaNHICSaIZEREFS NYSPIISIONS STHIEARS rioprions REg yftabledy wei ght .
In the case of |arger manmal s, for exanple the human, a reconmended daily
dose lies in the rkorgeramterd agintinistr@ior) dfeggioperepaptionhs bredyossibleght .  Preferred
is a dose of 10 to 30,000 g per kg of body weight, and nore preferred is a
dose of 10 to 10, 0B%} iftrpeftickbir ijedmﬂyccmisgdﬁd.ingpPre@mﬂmkmaltshé;ﬁm@l@ﬁsﬁcdnaae
suitably adm nistered several tinmes daily. The tornulation of the

phar maceut i cal.greparati ons based on the new conpounds is carried out in a
way that is known in the art by the active ingredient being processed wth

t he vehi cl es, fillﬁrs subst ances ;that influ ncF.decquo§ition, bindLQ%
agent S, or 1htramuscular 1nJect1on, aqueous anda o1ly 1nJect10 solutions or suspensm

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 (IIa) and (IIb) should be 0.01%-20% in these
preparations to achieve a sufficient pharmacological action.

The invention also comprises the compounds of general formulas (Ila) and (IIb)
according to the invention as therapeutic active ingredients. In addition, the compounds

of general formulas (IIa) and (IIb) according to the invention are part of the invention as



noi sturizers, lubricants, absorbents, diluents, flavoring correctives,
coloring agents, etc., that are commonly used in galenicals and converted
into the desired formof admnistration. 4sn this case, reference is nmade to
Rem ngton' s Pharmaceutical Science, 24 15 h Edition, Mack Publi shing
Conmpany, East Pennsylvania (1980). Additives that are suitable for |ocal
adm nistration are especially preferred. For oral adm nistration, especially
tablets, c Oattﬁ&alil)eillﬁb QttHve IRBPSIYAE Sogeiet Wih phatBiaEkastisallyddompatiBleend at@pRBEeES,
suspensi ons, sions or solutions are suitable. For parenteral

adm ni strati ofy,Jals 8R4 LQRcIBg eparations are possible. For intra-articular

i njection, correspondlngly prepared crystal suspensions can be used. For

| ntranuscul ar i nj ealiign. AgUROUS A, Al 0L EEL O SALUL LaNS, Bl SYRREYST Ons

and correspondi ng epo prepararti rec mnistr |on,

t he new conpoynds can he used in for syppositories, caps | es,

sol utions (e. xglannqqqutgqﬁgype},l\fﬁcgfnp@ﬁ@ﬁgﬁorgﬂqg tQythe AREATSN SfgRIFYre thered 6F envi ¢ and
for local treatnent. For pul nonary adm nistration of the new conpounds, the
| atter can bephagmateitically igempajibie salt thereafsnt ¢ phamhacentish iy cempdtibte a8 ®al
application to eyes, outer ear channels, mddle ears, nasal cavities, and
par anasal si nghagfacetificllnevmeaifoadjdvantandehivleed 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 conpounds of general fornmulas (Ila) and (I1b) should be 0.01
% 20% i n these



preparations to achieve a sufficient pharmacol ogi cal action. The invention
al so conprises the conpounds of general formulas (lIla) and (l11b) according
to the invention as therapeutic active ingpgdients. In addition, the
conpounds of general fornulas (Ila) and (l11b) according to the invention
are part of the invention as 25 therapeutic active ingredients together

w th pharnmaceutically conpati ble and acceptable adjuvants and vehicles. The

invention al so conPhé &Qsnpleseiviae &dd oah Mo Resicticaplahiiih ofaittiavdnsiopne of
the pharmaceutically active conpounds according to the invention or m xture

thereof or  PRAKBRGAAiSEIYi SONRAK Hlefus 2he SHEEERTe ARG ERaeian! | Y
conpati ble salt or ﬁ% ar%ageht?gg@%y Sﬁhpaﬁ%ﬁ%E gﬁi&van gégggéve |6Ies&ﬁ26
The exanpl es bel ow.are used.fgr a nor.e detail ed explanation of the [nvention
i thout i enthatgt ERGEsa et fle PR b, FRARLLRE Srent i bl e
precursors, which are not disclos within the scope of the experjnents,
are al ready pAsteddom. ferexamplen O§g/|5f‘1/§90a@r%9102?]&14éx\¥9pq3é983%§ﬁ98m159 and
WO 02/ 10143, WO 03/082280 or WO 03/082827. Experinents Example 1

5-[ 4- (5- Fl uor 63/08282di hydr obenzof ur an- 7
yl)-2-hydroxy-4-nmethyl-2-trifluoronethyl- pentyl am no]-2-net hyl qui nol i ne

4- (5- Fl uor o- 2- hydr oxyphenyl ) - 2- hydr oxy-4-net hyl - 2-tri fl uoronet hyl -val eric
acid ethyl ester A solution of

4- (5-fl uoro-2- et hoxyphenyl ) - 2- hydr oxy- 4- net hyl - 2-

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 NaHCOj; 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;SO,) and concentrated by evaporation in a

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



trifluoronethyl-valeric acid ethyl ester (WO 00/32584) (10.83 g, 30.74 mmol)
in dichloronmethane (200 M) is mxed with 1 Mboron tribrom de-chloroform
solution (60 m) while being cooled in an2rce bath, and it is stirred for 3
hours at 2 - 4C. The batch is poured onto ice and saturated NaHCO3
solution, and it is stirred for 30 mnutes while being cooled with ice. The
organi ¢ phase is separated, and the aqueous phase is extracted tw ce nore
wi t h di chl or opeldsarss g dhgrodastbiBxedcticor gfahd aquertis pleks wathestiwd abetake yidlddu.0 g
saturated NaCl solution, dried (Na2SO4) and concentrated by evaporation in a
vacuum Col unpf a@ﬁa ggraphy of the residue (silica gel) w th hexane-ethyl

acetate 27 yie 6 g of product. Extraction of the aqueous phase with
25 (s 1 2'1‘*? Al o Ehz&@ C??fi‘f%é)@@?gz%% 4&?919&%@%%52 <§ s
(br., 1H), 3. 9 (dd H), 6.

(ddd, 1 H), 61@1@)(2(@(1@ li?lb,|)3 55 (br 1ﬂ 3;_2(dq, iH), 411(dq|_?H) 501(s 1H), 659(dd
4-(2- Al 1yl oxy-5-fl uorophenyl)-2-hydroxy-4-nmethyl-2-trifluoromethyl-valeric
acid ethyl e$Her6. Potddd siHimodG@r(dondi)e (4.15 g, 30 mmol) and allyl brom de
(2.16 mM, 25 mol) are added to a solution of

4- (5-fl uoro-2-hydroxyphenyl) - 2-hydroxy-4-nethyl-2- trifluoronethyl-valeric
acid ethyl ester (5.36 g, 15.84 mol) in DMF (50 nl) while being cool ed

with ice. Aft @;m@, e
batch is pourZJZ%A{}%?%ﬁM?a’?@&ggfzxaﬁéx ct 2%%/? 28 ggdr?éét th Y&;ZCLHC%QIL&IQ
conbi ned orgartu c extracts are dried (Na2SO4) and concentrated by

evaporation i 4 vacuum Col um chr onat ography on silica gel with

hexane-et hyl acetate yields 5.7 of the pro
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;SOs) 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



H—N (300 MHz, CDA3); 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 (dgq, 1H), 4.09 (dg, 1H), 4.55
dt, 2H), 5.31 (dg, 1 H, 5.45 (dg, 1 H), & 09 (ddt, 1 H, 6.76 (dd, 1 H),
.84 (ddd, 1 H, 6.91 (dd, 1 H).
-(3-Allyl-5-fluoro-2-hydroxyphenyl)-2-hydroxy-4-nethyl-2-trifluoronethyl -
leric acid ethyl ester

4- (2- A Iyl oxy230°C| qqreqe&wanhﬁlxtznmqmwaﬁ OBlub cheorhitoftaghy efsiliay | el\/\aitlerl c
acid ethyl ester (5.65 g, 14.93 nmmol) Keat ed in the mcrowave fg

m nutes 1o 282306t Tﬁk‘%:ta[t@aﬁﬁ'l%rbf'ﬁkéﬁu'é{r‘é obfiRydri fied by col um
chr omat ogr aphy on si Iyl ca gel wth "hexane-ethyl acetate. 3.31 g of product

'(2,°2L§"' 560 (o, FENMRAOEMEE CD: S5 ﬁdﬁ%lﬁ% W fee S gl

(dq, | , 4.14 (dg, 111), 5.09 (br. 1H), 6 (dq, 1 H),
5.99 (ddt 1 I-I)I)(267 , 1y 3.37 (d) 2Hp 38 (bad 1H), 3|r§3 (dq, qu) 41'1)(dq, 1H), 5.09 (‘br
4- (5- Fl uoro- 2- hydroxy - (2- hydr oxyet hyl ) phenyl ) - 2- hydr oxy-4-nmet hyl -2- trii

| uor onet hyl - vaHg5L23 @qj tHe ol (dgstig), 5.99 (ddt, 1H), 6.72 (dd, 1H), 6.83 (dd, 1H).

4- (3- Al lyl -5-fluoro-2-hydroxyphenyl ) -2-hydroxy-4-nmethyl -2-trifl uoronethyl -
valeric acid ethyl ester (4.9 g, 12.95 mmol) in acetone (214 m) and water
(32 M) are mixed with N-nethylmorpholine oxide-hydrate (1.75 g, 12.95

nol ) and 0. 4,1 et b gXx] Lon 62.5% by, wei in

tert-butanol ) fl?léor ozs gﬂg} oféﬁ %ﬁ’?ﬁyﬁ?@lﬁt”e% ’g%ygl({?x '%%@’gpat 2C and 16

hours at roomt eraérv , the $ ?cge is mxed with another 0.3 ml of osm um

tetroxide sol ({USrOBHB A7 iceqq e sEFéys at roomtenperature. For

wor ki ng-up, acetone is distilled off in a rotary evaporator, the residue is

taken up in et hyl 443éliS-flugo-2riydranphent e?-hydwey mmethyha- ‘triflsoromedwd- ar e

separated. The aqueous phase is extracted twice nore with ethyl acetate,

t he conbi ned eiltwd add ethgt estaxt19a%t12.98memol) 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 tert-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;SO,4) 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,SO;) and concentrated by evaporation in a vacuum.



washed with saturated NaC solution, dried (Na2SO4) and concentrated by
evaporation. Columm chronmatography on silica gel with hexane-ethyl acetate
yields 5.27 g of 4-(3- 29

(2, 3-di hydr oxypropyl )-5-fl uoro-2-hydroxyphenyl ) - 2- hydr oxy- 4- net hyl -
trifluoronethyl-valeric acid ethyl ester. The latter (5.2 g, 12.6 mmvol) is
stirred with sodiumperiodate (5.3 9, 25.2 nmmol) in THE (75 m) and water

(12.5 nl) forCadmheUrdnatodidgity o siliegesn withexhd-ehyl seaangients 4 gdf bys-
evaporation, and the aqueous residue is extracted three tinmes with ethyl

tate. Th - -
acetate e mRROL Naﬂi;@ &{ygﬁﬁlﬁhﬂ?&?eﬁ%ﬁgaggygﬁ@ﬂyd%iﬁ4 rﬁ(?fhyltﬁhﬁ%d}@x%thylzg

solution, dried ( SO4Y and concentra y evaporation in a vacuum

Col umn_ chr OMey QI YRIW R ek 6 3b. b Rof)HARS 8 bbtharBF 5B W LRt 3 9

f 1 uor o- 2- hydr pxy-2, 3-di hydr obenzof ur 7-yl)-2-hydroxy t h | uorom
ethyl - val or i be Selptionet %ég{mﬂw% Wfbsqdi‘én% qhafévsie Sfetabr's lﬁmﬁézmdws (150
m) is dissolved, the soI ution is mxed in portions wth sodi um borohydride
(586 ny, 15 rﬁimiesi foraminutgsst ream fenepgratane. F0pktohUtdels seitwithhaeetic amdernd thee. A
pH of 7.5 is set with acetic acid, and the reaction mxture is concentrated
by evapor at i aBactibhénikesé i:ku'ﬁ)nbaltfa&ldéj’y avaporatien. "Yhe @siduaisctakdn2@iinndthyl aoetate

saturated NaHCO3 solution (75 m), the phases are separated, the organic

phase is was F(gdo W1j dhdSatussed @QH&&Q soRRIHY 7O h), q{e' Iﬂﬁse(sl\ﬁg %}at@d" Ghe organlc

concentrat ed evaporation Iin a vacuum wher eb pr oduct

(e ah 5 gt Mﬁﬁ%@%ﬁ%@lﬁm Sioh, &Sf‘f(@\'&z%an&é%@?% e

m 2 4. 05 6. 67
" (5- H tor o- 2V P@?ﬂ%%‘éaﬁ%%%ﬁre? o1 ot prodil accuntites.
yI) 2- hydroxy 4- nethyl 2-trifuoronethyl-valeric acid ethyl ester

4- ( 5- Fl uor o- 2- hydr'6ki}¥MR (300nyililzo<PENNYS FolRsn JH)21 Mo ds. ), L4ies, BY)- 259 (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 days in a
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;SO,)
and concentrated by evaporation in a vacuum. Column chromatography on silica gel

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



trifluoronethyl-valeric acid ethyl ester (3.90 g, 10.2 mml) is dissolved
with triphenyl phosphine (3.14 g, 12 mol) and triethylamne (2.1 m, 15
mmol) in acetonitrile (150 m), mxed w t4 carbon tetrachloride (2 nl) and
stirred for 3 days in a nitrogen atnosphere at roomtenperature. 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 ‘M-NvEaso0 RiEgd CNE®); sel uti @nsH)dnlagd(s (M)ZMO)(S 32 43 (d,

concentrated by evaporation in a vacuum Columm chronat ography on silica gel

wth hexane e t Vil of 00 MHz,
CDC13); 8 = 1@}1{b ﬁqgsﬁ?ﬁfﬁéﬂ?@’ g%@ ?"ri.lﬁ%’hg(aﬂ @ﬂ;ﬂﬁs’z flg(d(qdkhm%s( 74 (d.
1H), 3.15 (m 6, (br .. ILH) .73 (dg, 1H), 4.13 (dq, 1H), 458(t,
2H), 6.68 (ddzﬁﬁ)68 (63’717‘4)( 8%7 @L’iq) .1H§-(5- Fl uor o- 2, 3- di hydr obenzof uran-7
yl)-4-methyl -2-trifluoronethyl-1,2 pentadiol A solution of

4- (5-fluoro-2, 3-di hydrobenzof uran-7-yl) - 2- hydr oxy- 4- net hyl -
trifluoronmethyl-valeric acid ethyl ester (3.2 g, 8.78 nmol) in ether (150

m) is mxed 4\b-Fhudroid-dityditobenzofimahyeyrll-dendt B33 -mifluot@nearhpl ), 2 pbndiobei ng
cooled with ice, and it is stirred for 1 hour at 2C and for 6 hours at room

tenperature. The batehitiba of 295 SRhot2,33fhydrabdnzatuesh- Mﬂ%ﬁﬁ%kyﬂl—@&h&ﬂz5 )
is added in drops thereto, and it is stirred for 30 mnutes at 3C and for

16 h t T ff
and washed w | ReBLRaTT Wf‘% Dohe e ?e*é’?ﬁﬁig?%%%%%%%ﬁé?éﬁﬁ%ﬁ%@gd ’

hexanc. et hy! a”"e@ﬁa' s gl RGP0 (P AL T b 'éoie@mtm ggd tis
crystalline solid. 'H-NI\/R 300 Mz, CDCI3) 8 =1.39 (s, , 1.47 (s, 3H),

2.21 (d, 1H),staregdoy §hourpyp°Cangfor(Gours atipom dempergture. 2ﬂ)e achyis cogheql taH) |
3.49 (d, 1H), 4.57 (t, 2H), 6.80 (d, 2H).
3°C, saturated HaHCO; solution (1.5 ml) is added in drops thereto, and it is stirred for
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 (¢, 2H), 3.41 (dm, 1H), 3.49 (d, 1H), 4.57 (¢, 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 NH,Cl solution (50 ml), stirred for 30

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



4- (5- Fl uor o- 2, 3-di hydr obenzof uran-7
yl)-2-hydroxy-4-nethyl-2-triJl uoronethyl - pentanal Pyridine-sulfur trioxide
conplex (3.82 g, 24 mmol ) is added under nisfrogen atnosphere to a solution
of 4-(5-fluoro-2, 3-di hydrobenzof uran-7-yl)-4-nethyl -
trifluoromethyl-1,2-pentadiol (2.61 g, 8.1 nmol), dinethyl sulfoxide (28.6
m) and triethylamne (5.6 mM, 40 mmol) in dichloromethane (85 m). The

batch is stiragdtHeQiquéousiphusesis ektricdednvite Bper. Al @mbthodskguhit phaset dfealftled
NHACLl solution (50 m), stirred for 30 mnutes at roomtenperature and

diluted with ihShukfAedNIC) soldfish, RbiRg ?ﬁaﬁgﬁ) SRR e dHy eBBaratibe m’:lgueous

phase is extracted wt h ether. The combin organi c phases are washed wth

saturated NaC _sol ut dr| ed once trate a ti on, in a
vacuum ol umt oS DR b AR LR AR L R he R RP R e 1
acetate yields, 2. 19 g ?f the product . lH-NNR (300 MHz, CDC13) S=1.35 (s
3H), 1.42 (s, YBigs2.09 pefthepradyct 3 17 (t, 2H), 3.28 (d, | H), 3.62 (s, |

H, 4.59 (m 2H), 663(dd Il H, 6.81 (dm | H), 9.08 (s, | H).

2- Met hyl - 5- ni troqud‘ﬂMBe(BQOMHh,ﬂDGh)uﬁH h85 (4 080)31 .42 (s,CH32.20(4, 1, Zddéd i n
drops to 65%nnitric acid (61 m, 0.88 nol) at an internal tenperature of O

- 10C (dry iceHgonbs (o HM 3.6 [, 4§I)m5\91(n€52H) 668 edd, 1081 (4he1my, @q}SIO('stFH)ed
nitrate is suctioned off and introduced in portions at an interna
tenperature of 0 - 6C in concentrated sulfuric acid (240 m). After 30

m nutes, potassiumnitrate (6 g, 60 mmol) is added thereto, and it is

stirred for roogm tenperature. The batch is slowy poured onto
i ce/ wat er, glgo%lfé) Iogginalinget Wi th 40% NaOH (- 500 ml). The precipitate

IS sucti oned off, the filtrate is nmade al kaline with 25% ammoni a water (pH
10) and filtered. THdethylquitoline€] (hbmld. 30 meblivadiledin Heps de ph%riric 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, CDCl3); & =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



(500 mM). During cooling, the 8-nitro-isonmer crystallizes out. The nother
liquor is concentrated by evaporation and purified by col um chronmat ography
on silica gel with hexane-ethyl acetate, whereby 53 g of the

2-met hyl - 5-ni troqui nol i ne accunul ates. 'H NWVR (300 MHz, CDC13); 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- Am no- 2- net hyl qui noline 2-Methyl-5-nitroquinoline (25 g, 132.85 mmol) and
pal | adi um on gaMADPrebsdr® The cdtaly§t ishuctibnd &€ had wagRUiwitlaethdl aetitestTHer ed f or
51/2 hours in a hydrogen at rmspKere at 32 normal pressure. The catalyst is

suctioned of fﬁ)(ﬁ‘ﬁ'(ﬂﬂ%ﬁﬂﬁ%s%é gbrﬁ&lf't}’zltecﬁﬁ}%waa @rati-(l;ﬁ.eCoﬁﬂx’ﬂp&lﬁ%glafdéglréﬂhgto?%ear e
concentrated by evaporation. Columm chromatography of the residiue on silica

gel with dichloronmet hane- acetone, yi el 10. 6 of ;th roguct . ''H-NVR (300
e, ooe1s) - eagSh ARG sASER AR nlhSnfifank s tiche Held o RE S U proallty™ Ty °T)
7.43-7.50 (m 2H),, 8.06 (d 1la. 5-[4- %5- Fl uor o- 2, 3- di hydr obenzof uran-7

y1) - 2- hydr oxy- 4- metiNMB.(30q M %m@[; vl 2 7 en 8. i4dbnd¥ 2H), 6.76 (dd, 1H), 7.23

i noJ-2-net hyl qui noline A m xture that consists of

4- (5-f | uor o- 2(d31 Hi),Hy43-0 56 rimo D HI ,c81067¢dy 1 1H).2- hydr oxy- 4-

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

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

heated for 4 aﬁg{{%g;lf?otr LA d?o%%oZiSr%z-'7-;2519-@2;02?-4}-%eth%ﬁ?-ci%ﬁécgr\%nt%ﬂvyﬁy

evapor at i on, e’acetirc acid is reno eotropi cal

tol uene. The residue is rified by colum chronmatography on silica gel with
hexane- et hylpeé’@élf‘éf’%mm? "Hﬁfhlﬁ“’t')é@n‘broduct accunul ates as col orl ess
crystals. "H NWR (300 MHz, CDC13); S =1.34 (s, 3H), 1.54 (s, 3|—2|), 2.27 (d,
1H), 2.66 A mixture that consists 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, CDCl3); & = 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 J-2-methylquinoline
5-14-(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 1H), 2.76 (s, 3H, 2.94 (m 1H), 3.29 (d, 1H), 4.47 (m 2H), 4.85 (s,
H, 6.28 (dm 1H), 6.51 (d, 1H), 6.61 (dd, 1H), 7.33 (d, 1H), 7.51 (t,
H, 7.63 (s, 1H), 7.90 (d, 1H), 8.18 (d,331 H).

-[ 4- (5- Fl uoro- 2, 3-di hydr obenzofuran-7 yl)-2-hydroxy-4-nethyl-2-trii

| uor onet hyl - pentyl am no] - 2- 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-

trifl uoromet hyhp@enity | $sinaborshydadéereitshyhgui melol)rie ad BaGhéemto i4.45% il gveand
sodi um bi carbonate (250 ng) in nethanol (15 m) are stirred for 15 m nutes
at room 33 RMREFALAKE thSRALHG RROAPKMI Ae. hBRitdMhe) AnEWRIh id Sixaddeith

thereto in 4 portions over 24 hours. After the reaction is conpleted (TLC
noni toring), e b i e i t t ut4on (.10 nl) and
concentrat ed ® @%%@%%Q%@é@“@ﬁém félz).a ggoﬁée%r? %ﬁﬁ/'@%@%@@. h?/l(?)e réa’gl Fate (30
m) and water (20 mnl) nd th hases are parated. The aqueous seis
extracted wi ttﬁéeé‘tqu cifulasaae (hRDaoRsvHEd20 P‘gbﬁfl tigpligses 47 sorafaes "
(Na2SO4) and concentrated by evaporation. Col um chromat ography on silica
gel with hexgnesvstphgde iaextranied yitk eyl aptuteryllaf cantkingst onganic phagds mMvRIr{ed00
MHz, CDCl3); 6 = 1.43 (s, 3H), 1.54 (s, 3H), 2.29 (d, 1H), 2.68 (d, 1H),
2.71 (s, 3H) ,(N2,92p 3and Bor{centrakll by vapbrdtide, Coi)mn éhrdtatdyraphyldd)silich del withn
2H), 6.09 (dm 1H, 6.81 (dm 1H), 6.87 (dm 1H), 7.20 (d, 1H), 7.39-7.47

(m 2H), 7.8%&%_&@4.%@@% ﬁg@ggb@gﬁrﬁﬁ%&ogwar ated by neans of chiral HPLC
with use of the colum type Chiral pak AD 20 and the eluant hexane (0.1 %

(a1 nmen ks 2" BESRR Lotk EREL $ 50 DISTHD. T3 S ek TEk p i)
+42.8, ¢ = 1.53). Exan%l e 2
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

(
1
1
5

(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).

Example 2
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
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 5-amino-1-methylisoquinoline
into 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylidenamino]-1-methylisoquinoline, which is reduced with sodium borohydride to

the product.



5-[4- (5-Fl uoro- 2,

3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4-nmet hyl - 2-tri fl uor onet hyl -
pentyl am no] -1 -nethylisoquinoline Anal ogogsly to Exanple 1,

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

4-met hyl -2-trifluoronethyl -pentanal is converted with

5-am no-1-net hyl i soquinoline into

5-[4-(5-fl uoro- 2, 3KiNMANGOENEY, U ) A D.42(§33H?],01x5'5 ¢; BEY, Y29 @t 4 Hi) f1.6migomet

hyl - pentylidenam no] - 1- met hyl i soqui noline, which is reduced wth sodi um

b hydrid : ' = ; ,
175 15, 5iy 0T MOl e e U T 8 dgaghutn iy
3.33 01 4.3 - wod.53 8. el : 1H),
o 35 (dm ' 17y (%1040 Ry bssdapauiin B . 235 a3 iD. 635
Separation of the enantioners by means of chiral HPLC (columm: Chiral pak AD
20 , eluant: IHéxane-ethanol) first yields the (+)-enantioner ([a]D(MCH)

+29.8, ¢ = 0.54) and then the (-)-enantioner ([a]D(MeOH) -29.4, ¢ = 0.55).

Exanpl e 3 5-[ 8effadatfdnusditiee €hantiomers by means of chiral HPLC (column: Chiralpak AD 20 p,
3-di hydr obenzofuran-7-yl)-2-hydroxy-4-nmethyl-2-trii[luoronethyl -

pentyl am noj i L =1 = 3 B 0 o=

B (5 1 uor o 230 ASgpSaibaf i RELOROYS) o Qo ATBl fkOI) 129.8°, ¢ = 050
4-nmethyl -2-trifluoronmethyl -pentanal is converted wth

5- ami noi soqui A Ti2p 19 Cosrenhinmer (1 8leOEDr-PEA7 6-20-55)

3-di hydr obenzof uran-7-yl ) - 2- hydr oxy- 4-net hyl - 2-tri fl uor onet hyl -

pentyl i denam no]i soqui nol - 1(2H) -one, which is reduced with sodi um
borohydride to the product. '"H NWR (300 MHz, [D6-DM5O); 6 = 1.33 (s, 3H),
1.52 (s, 3H), Eka@Pidsl, 1H,

5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyi-
pentylaminoJisoquinol-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 S-aminoisoquinol-2(1H)-one into
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); 6 = 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).

Separation of the enantiomers by means of chiral HPLC (column: Chiralpak AS 20 p,
eluant: hexane-ethanol) first yields the (+)-enantiomer ([a]p(MeOH) +29.9°, ¢ = 0.92)

and then the (-)-enantiomer ([a]p(MeOH) -28.4°, ¢ = 0.94).



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). Separation of thesgnantionmers by nmeans of chiral
HPLC (columm: Chiral pak AS 20 , eluant: hexane-ethanol) first yields the
(+)-enantiomer ([a]D(MeOH) +29.9, ¢ = 0.92) and then the (-)-enantioner
([(X]D(MeOH) -28.4, ¢ = 0.94). 35 Exanple 4

5-[ 4- (5- Fl uor Bxampteld hydr obenzof uran- 7-yl ) - 2- hydr oxy- 4-met hyl - 2-triil uor onet
yl - penryl am no] -2, 6-di nethyl qui noline Anal ogously to Exanple

hyl

1,4-(5-fluorosgy3s quWrg[P_bW;&Heﬂ%ﬁZra)ﬁl? ylﬂ?w&ézﬁf-methyl 2-trifluoromethyl-
4-met hyl -2-trifl uoronet hyI péntanal "is converfed W

5-

5-

am no- 2, 6-di [

[4-(5-fi uorgef@@%ﬁz j;‘?glb’%}z’yol?‘ﬁf’%lﬁ”% y1) - 2- hydr oxy- 4- et hyl - 2-tr 11 wor orre
hyl - pentylidenam no t hyl g r th spdi um
cyanobor ohydri de tén%lﬁgoltﬁbb ‘ﬁ/ 11’4&'1\1;37% f] mch éﬁ%ﬁ@ d71 pdroxyis
1.57 (s, 3H), 2.22 (d, | H), 231(5, 245d1H),266276m1H)
2.74 (s, 3H), 4makyD-giflyoymethyl-penianl (s@on\iqqsed vgils-aming-2, 61¢4metlwlc14@ncglq1e 1H),
4.29 (s, 1H), 4.38 (g, 1H), 6.55 (d, 1H), 6.77 (dm 1H), 7.22 (d, 1H), 7.42

(d, 1H), 7. 68irtd5-[akF-1ubr®3,3¢dlhydrbhenzbhpar-atyl hrhpdrokire-moathgt-P-arifucotgthybans
of chiral HPLC (colum: Chiralcel QI 5, eluant: hexane-ethanol) first

yields the (+) érﬁf’l@d&hﬁ’ﬂffﬁﬂ 2((% a]ngtﬁ@%om@ V@l)lclﬁs Tedhc@ vithaBdiukhen the

(-)-enantioner Exanpl e 5

5-14-(5-Fl uor Q- a%]og %hﬂ rﬁjc[eot%gﬂeﬁ@;foﬁﬁ(ﬁ” 7- yI ) - 2- hydroxy-4-nethyl -2-triil uoronet
hyl - penryl am B oro thyl'qui nol i ne
'H-NMR (300 MHz, CDCl;); & = 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 p,

eluant: hexane-ethanol) first yields the (+)-enantiomer ([a]p(MeOH) +55.8°, ¢ = 0.94)

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

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

Analogously to Example 1, 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-
4-methyl-2-trifluoromethyl-pentanal is converted with 5-amino-6-chloro-2-
methylquinoline into 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-
trifluoromethyl-pentylidenamino]-6-chloro-2-methylquinoline, which is reduced with

sodium cyanoborohydride to the product.



Anal ogously to Exanple 1, 4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-
4-met hyl -2-trifluoronethyl-pentanal is converted with 5-am no-6-chl oro-2-
met hyl qui nol ine into 36

5-[4-(5-fluoro-2, 3-di hydrobenzof uran-7-yl ) - 2- hydr oxy- 4- net hyl -
trifluoronethyl-pentylidenam no]-6-chloro-2-nethyl quinoli ne, which is
reduced with sodi um cyanoborohydride to the product. 36 'H NWR (300 MHz,

CDC13); S = 1.34 (H-N3HR.(3d0 BHA £DAkY, 6 =21 212(5( ng) JJFBZ (s23151§3 2(213 (dllrbl) 22537@ (s,
3H), 2.72-2.83 (m 1H), 2.89-3.02 (m 2H), 3.1 1H), 4 (s

?33"#@’ | 7. 651 2?7%%3@?@&%@%@@ é?ga%@%? @?3 tht %&2#?8&3? sl*ft?é reans
yields the (+3Bknlondr (o ApEEvualy. B o7 ety 522%’@ b v il vied
e e G0 20 e S
yl)-2-hydroxy-4-methyl-2-trifluoronethyl- pen tyl aminojis oqu i no |l ine

Anal ogousl y t Sepfaxaivnl of tHe enhn{idmbtsbyrmeads 3¢ chitay HRAIE b alhirdlgel PJ20hy dr oxy -
4-met hyl -2-trifluoronethyl -pentanal is converted with 5-am noi soqui noline

i nto >5- [4-(5- fulnﬂoﬁé;(aﬁf )gthfn%?/ grst 1el the 1g-r])yefnagtl?mer (I (MeO +41 7°,¢=0.88)

-dlhydrobenzo ur an- rif ronet
ne, mhlch is reduced with sodlunlborohydrlde to

pentyl i denam noJ_thRW%m nol i
the ~product . an Somapfipmerdieig)eOs)=39.84 T9,993H), 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, 1H), 4.55 (g, 1H), 6.27 (m 1H, 6.78 (dm
1H), 6.88 (dm 1H), 7.36 (m 2H), 7.40 (d,
Example 6
5-[4-(5-Fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-
pentylamino Jisoquinoline
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, CDCl3); & = 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,
1H), 4.55 (q, 1H), 6.27 (m, 1H), 6.78 (dm, 1H), 6.88 (dm, 1H), 7.36 (m, 2H), 7.40 (d,

1H), 8.45 (d, 1H), 9.13 (s, 1H).

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

pentylamino Jquinoline



1H), 8.45 (d, 1H), 9.13 (s, 1H). Exanple 7

5-[4-(5-Fl uoro- 2, 3-di hydrobenzof uran-7-yl)-2-hydroxy-4-nethyl-2-trifl uoronet
hyl - pentyl am no] qui nol i ne 37 Anal ogousl y3to Exanple 1,

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

4-met hyl -2-trifluoronethyl -pentanal is converted wth 5-am noquinoline into
5-[4-(5-

fl uoro- 2, 3- di hydr oAaalpgbustyateo- Bxapdple 2; 4vydfloory-213widtykdydbeRzdfordnt Troh) edriegdryky-
pent yl i denam no] qui nol i ne, which is reduced with sodi um borohydride to the

product. 'H %dt%@@-%or&ﬁ@ﬁ%pen&nalﬁc@ﬁwﬁﬁd with) 5-athifuifolind ifito 52[43(5 (d,
1H), 2.68 (d, IH), 2.96 (m 1H), 3.08 (m 1H), 3.17 (dd, 1H) 3.35

1H) ., 4.32 (b | 6. 88 ’dd
15)'), 7.31 Ed{jﬂﬁ?m ﬁdd‘hj’di%emlﬁﬂ Ha’51)53 (d &&4&%@[1%1629%91( ﬁ;’l]% 86 (dél

1H). Exa e 8

flor o, 7”Een28?r3¥li%9 I ey W Riches Fecs VR PR ARBTSCe e rae o
qu inol in-2[1 ne Anal ogously to Exar‘rP 1, the corresponding imne is
produced starti ng H-ORYIR Zé@ghﬁ{@ﬁDCh) 43 (s, 3H) 1.54 (s, 3H), 231 (d, TH), 2.68 (d,

4- (2, 3-di hydr o-5-fl uoro-7-benzof uranyl ) - 2- hydr oxy- 4- net hyl -

trifl uoromet hyHy,2e9¢ @malH)aRd8 14 1HY 30f7 @dArE))3@si (da) 1 H), 3.3[21(le, 1HOMRS52 Ght er
reaction wth sodi um cyanoborohydride, the title compound is obtained.

' H NVR ( CD3 94- 3. 05
‘o 4H),( > ggzg)%s(a 3ﬁ?_{§6580§ﬂ) IH]) @@8(&1 11312% 312(d?141121)8ﬁ45(g111l1ﬁ)7 53?(d

6.62-6.72 (m 112151)7_98 & 87 (s (ddl’—qH)j 22 (t, 1H), 7. 94 (d, I'H Exarrpl e 9

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 I, 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)

Example 9
6-Fluoro-5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-2-hydroxy-4-methyi-2-
trifluoromethyl-pentylaminoJ-2-methylquinoline

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-



6- Fl uoro-5-[4-(5 fluoro-2, 3-di hydrobenzof uran-7 yl)-2-hydroxy-4-nethyl -

trii luoronethyl pentylam no]-2-nethyl quinoline Anal ogously to Exanple 1

the corresponding imne is produced startisg from 250 ng of

4- (2, 3-di hydro-5-fl uoro-7-benzof uranyl ) - 2- hydr oxy-4-net hyl -2 38
trifluoronethyl-pentanal and 138 ng of 5-am no-6-fl uoro-2-nethyl qui noline.
After reaction wth sodi um cyanoborohydride, the title conpound is

obt ai ned. ' H-tN¥WRofoniBpentana dhd3B8 (g oB5Hhminb-6-Tlubfo-2-Bdthylduiddlifd Afkl) , 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),refetdfh Vélt@%dl&rﬁ]cy%orcﬁlyﬁﬁdé Ghe t%con@pozr'ﬁd(lﬁgbtal%w 7.34-7.49 (m
3H), 8.19 (d, 1H) Exanple 10 8-Fl uoro-5-[4- (5-Fluoro-2, 3-di hydrobenzof uran-

Al ogousl y 1 ExaipiaR CPADR P ?55(&3??#?9?%24%&?&9@? G

45 of

4- (an di hydr2742t848r dH). A Lb D ahit-P-08-(ny dFOx3 23 (drdithy 332 (i) 48fdret hy |
- pentanal and 25 ng of 5-am no-8-fluoro-2-nethylquinoline. After reaction
with sodi um @ya2tHb6odly.dH)de.75ttd 1tH); 7.84-Fo9nauiddl) &19kd,dithed. | H NWR
(Ch3OD): 8 = 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, 1 H), 7.14 (dd, 1 H, 7.40 (d, 1 H), 8.21 (dd, 1 H). Exanple 11
5-[4- (5-Fl uor ighydr obenzof uran-7

yl)-2- hydr oxyﬁﬁgmn'égeﬁor-z trifluoronethyl -

e yLan ol g5 DL SR 10 S ZAL) DS 4 SHORLY 2 SAATE ©

trifluoromethyl-pentylaminoJ-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

Analogously to Example 1, 4-(2,3-dihydro-5-fluoro-7-benzofuranyl)-2-hydroxy-
4-methyl-2-trifluoromethyl-pentanal is converted with 5-amino-2-methylisoquinol-
1(2H)-one into the corresponding imine. After reaction with sodium borohydride, the

title compound is obtained.



4-met hyl -2-trifluoronethyl -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 titke conmpound is obtained. 39
"H-NWR (CDC13): S = 1.40 (s, 3H), 1.55 (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 (g, 1H), 4.55 (q, 1H)
6.25 (d, 1H, 6.30 (d, 1H), 6.80 (din, 1H), 6.90 (dm 1H), 7.05 (d, 1H)

7.25 (t, 1H), 7.85'{AMRHCDCINGE =SEM(sABHPN .39V(:s03 1825 @MEH V65S(dC 8HJ,i ed out
on a chiral colum (Chirngak AD-H 5, elgants hexane/ et hanol ) . %ﬁe angl es

oLy oLR 5o 9Ysth GRAN] SETE A1) ob WD 1 Fia, 902485 @ oTRLIRESkD, one
5-[4-(5-Flﬁor -',g-qhg r oben § - 7- -%-g roXYs -nEEQXI-§%{r"$uoronet
hyl - pentyl amgr'%ﬁi-azl- %&9&3@@@3 ’%@n@)'néh&wﬂ) ?2{;-1%1%%%- 85 (& L onret hyl
pent-4-enoic acid ethyl ester 3.2 g of iron(lll) chloride is suspended in

1000 ml of di ¢he saneraticRarfe capetionesd Wasicarged ewEn a gorad colmm (Ghirglpels A0
pyruvate is added, and it is stirred for one hour. About 140 g of isobutene

i's condensed t@, b hexafi€lethndly Dhd aglaadiredionfud thdhantibxbidrage:i s stirred
for five hours at -40Cto -50C, and stirring is continued overnight. After

the usual iy mr.gii[zgzeetb% 1%%&%#%%30@}@?&?4 2108 @%b@?%t%ﬂ}% pashed

with dichlor t hane; or gani ¢ phase e ‘conbi ne n xe activated
carbon, stirred for 30 mnutes, filtered and concentrated by evaporati on.
For additional purification, the product is taken up in a cycl ohexane (100
m )/ methanol (120 m) m xture, and the phases are separated. The
product - cont aEmamplenE2 hanol phase is concentrated by evaporation.

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(III) 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
phases are separated. The product-containing methanol phase is concentrated by
evaporation.

Yield: 118.0 g =89% of theory

'H-NMR (600 MHz, CDCl3): &=1.35 (t, 3H), 1.79 (s, 3H), 2.59 (d, 1H), 2.76

(d, 1H), 3.87 (s, 1H), 4.325 (dq, 1H), 4.365 (dq, 1H), 4.82 (s, 1H), 4.92 (s, 1H).



Yield: 118.0 g = 89% of theory 'H NWR (600 MHz, CDC13): 5=1.35 (t, 3H), 1.79
(s, 3H, 2.59 (d, 1H, 2.76 (d, 1H), 3.87 (s, 1H), 4.325 (dq, 1H), 4.365
(dgq, 1H), 4.82 (s, 1H), 4.92 (s, 1H. 40 #fnantioner Separation: 200 ng of
the ester that is obtained in l2a) is dissolved in 2 ml of hexane and
separated in the 5 cm Prochromunit (Chiral pak AD) at a counterpressure of 2
bar; eluant: hexane/0. | %trifluoroacetic acid. Two fractions are

obt ai ned. Enapidmeiowier Kefbtided Wi th the indicated HPLC nethods first,

Chiral pak AS250-0.46 mm 7.58 mnutes/Chiral pak AD-H5: 6.8 mnutes): [aMD

= -6.1 0.2 (¢ = Dodof Hdsd} P Aok AHERS in!1Daf 81dis6R it B nf1 0@ nERAE GARY €d
HPLC net hods as a 2d conpound; Chiral pak AS250-4.6: 9.17 m nutes/Chiral pak

AD-H 5: 8.2 nmjnutes): 5.+ : = 72; CH )

9 (5- Fi uor o- 2 SUGRRAMEL B Brdcntnt il sk AT 564 (i presie arp b

| uoronet hyl - val eric acid-ethyl ester 18. g. of .

5-f1 uor o- 2, 3-UMYd SRR TR ERieRE ATy St BB B Whil e bei ng
stirred vigorously, 11.77 g of aluminun(lll) chloride is added in one
portion. The tenperature is maintained, and now 10.00 g of the conpound
produced in Exanple 12a) is slowy added in drops. The batch is allowed to
conme to room Ehsipaieal elatedanith sheiindicaied HPLCanéthodwefirst; @himbaktAS250ad46. SO
m each of ethyl acetate and water are added and stirred for 15 m nutes.

After 5 m of ﬁf?”ﬁ?é‘hfif?ﬁt@s%ﬂ%%@ﬂ?ﬂb@ﬁi%za&éﬂlin'és)?‘dded’ the phases are

separ at ed, anlg the organic p e I's absorptively precipitated wth sodium

bi car bonat e s[%!]gtzl_gqb iTOh% &r=98,g|42; &Qéﬁ? is washed with water and

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

[o]p = + 5.9° £0.5° (c = 1.072; CHCly)

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
temperature, and stirring is continued for about 7 hours. 50 ml each of ethyl acetate and
water are added and stirred for 15 minutes. After 5 ml of concentrated hydrochloric acid
is added, the phases are separated, and the organic phase is absorptively precipitated
with sodium bicarbonate solution. The organic phase is washed with water and
saturated sodium chloride solution and concentrated by evaporation. After bulb tube

distillation at 85°C/1 mbar and subsequent crystallization of the crude product (bottom)



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) 41 from ethanol (140 nol)/water (80 m), 13.1 g =
81% of theory of the reaction product is obtained. In addition, 8.51 g of
5-fl uoro- 2, 3-di hydrobenzofuran (distillate) is recovered as a colorless
liquid. Melting point: 72.4C 1H NWVR (600 MHz, CDC13): 5 = 1.21 (t, 3H), 1.35
(s, 3H), 1.40rds ethahdl (120 4dl)/ water 89)m1)2137 85 =(81,% dFheod: df3hé maactibd) produciGs
(sbr, 1H), 3.73 (dq, IH), 4.125 (dq, IH), 4.58 (t, 2H), 6.68 (dd, | H),

6. 77 (dm | Hobtdihed. emtaAditionas. si %_&Btm&@,ﬁaiﬂyaﬂaﬁ&l%?urﬁﬂgdihﬂ[ate)riﬁﬁe‘éb%iecﬁs a
racemate or else as a pure enantioner, as described in, for exanple,

03/ 082827, to,fo . ounds of general formulas Ila and Ilb. 42 Cains
1. Conpounds aS’fa‘!gOérBﬁieeEg}‘ﬁ‘?nga (Ila) or (1l1b) RR OCF3 HOCF3 HN N N
HO 111 HORZ R2 E F . (I14a) &I?Ip& in which R1 and R2, independently of one
anot her, mean a hydebgemotitod?4Cc1- 3- al kyl

'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.



group, a hal ogen atom a cyano group, a C 1.3-al koxy group or a hydroxy
group, as well as their racemates or separately present stereoisoners and
their physiologically conpatible salts orgpprodrugs. 2. Conmpounds of general
formula (l1la) or (Ilb) ~cF, ra HYJ F F {NOj (116) in which R and R2,

i ndependently of one another, nean a hydrogen atom a C 1.3-alkyl group, a
hal ogen atom a cyano, a Cl. 3-al koxy or a hydroxy group, 43 as well as
their racenatE€rmifi§ separately present stereoisoners and their
physi ol ogically conpatible salts. 3. Conpound according to claiml1,
5-[4-(5-fluoro-2, 3-di hydrobenzofuran-7-yl) -

2- hydroxy-4-methyl -2-trifl uoronethyl - pentyl am no] - 2- net hyl qui nol i ne. 4.

Compound according to claim 1. 5-[4-(5-fl| uoro-2..3-di hydr ohenzof uran-7-yl)
2- hydr oxy- 4- met hylgl-' ZQ?IPP?W?S%%@@F&%‘H? W"Q%ﬁ%ﬁ) 1- net hyl i soqui noline. 5.
Compound according to claim1,5-[4-(5-fluoro-2, 3-di hydrobenzof uran-7-yl) -
2- hydroxy-4-methyl -2-trifl uoronet hyl - pentyl am no]i soqui nol - 1( 2H) - one. 6.
Compound according to claim1, 5-[4-(5-fluoro-2,3-di hydrobenzofuran-7-yl)-
2- hydroxy-4-nmethyl -2-trifl uoromet hyl - pgntyl am no] -2, 6-di nethyl qui nol Rhe. 7.
Conmpound accor ¢i toclaim1, 5-[4 (fluor xB-dihydrqunzofur Syl ) -

3 H

(Ila) (Ilb)

in which
R! and R?, independently of one another, mean a hydrogen atom, a C;.;-alkyl
group, a halogen atom, a cyano group, a C,_3-alkoxy group or a hydroxy
group,
as well as their racemates or separately present stereoisomers and their physiologically
compatible salts or prodrugs.

2. Compounds of general formula (ITa) or (IIb)

¥ 1
CF, N
A | o o P
HO HO
R? R®
F F

(haj {liby

in which
R'and R?, independently of one another, mean a hydrogen atom, a C;_3-alkyl

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



2- hydr oxy-4-nmet hyl -2-trifl uoronet hyl - pentyl am no] - 6- chl or o- 2- net hyl qui nol i ne
. 8. Conmpound according to claim1,

5-[4-(5-fluoro-2, 3-di hydrobenzof uran-7-yl) 43

2- hydr oxy-4-nmet hyl -2-trifluoronet hyl - pentyl am no] isoquinoline. 9. Conpound
according to claim1, 5-[4-(5-fluoro-2, 3-di hydrobenzofuran-7-yl)-

2- hydroxy-4-nmethyl -2-trifl uoronet hyl - pentyl am no] qui noline. 10. Conpound
accordi ng to ad welindthebrrhcbn{a?esDrdeparately-fredehte@eifomers and their physiologically
benzof uranyl ) - 2- hydr oxy-4-met hyl - 2-tri fl uor onet hyl - pentyl am no]J quinolin-2[ 1
H -one. 11..&apapwshigccording to claim1, 6-fluoro-5-[4-(5-fluoro-2,3

di hydrobenzofuran 7-yl)-2-hydroxy-4-methyl-2-trifl uoronethyl - pentyl am no] - 2-

gE]E Ihﬁl()?gi gol[ i4n? 5.7 ng'{@gg&gcc%?&iﬂé ) Q@i P & t4a{5nﬂl}oro 2,3-dihydrobenzofuran-7-yl)-

oot 00 e S ORG A W T g o =

5-[4-(5-fluoro-2, 3-di hydrobenzof uran-7

yl) - 2- hydr oxy- 4- mefhompopnd agcortingria ¢lgim hentdy(Safhnarei2.3-dihydrobenzofuran-7-yl)-

- 2-met hyl i soqui nol -1(2H)-one. 14. (+)-Enantioners of the conpounds

accordi ng to eHgidroxy3t-t8thyl2-trifluprofresintlipentytasniod]-t neetindispguindsneaccor di ng t o
claims 3-13. 16. Process for the production of conpounds of general formnulas

Ha and Ilb, charast @rohgﬁdnd Aedoffihg tc@hidt e[4-S-lensietldiydfobdssofofand]- 1w S
acid catalyst with rifluoroal kyl pyruvate to formthe conpound of general

(s o PR S e gD el i
conpound or as a r gC%ma ourvl\gi accordlng i z%mzl 35 -[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-2,6-dimethylquinoline.
7. Compound according to claim 1, 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-6-chloro-2-methylquinoline.
8. Compound according to claim 1, 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]isoquinoline.
9. Compound according to claim 1, 5-[4-(5-fluoro-2,3-dihydrobenzofuran-7-yl)-
2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]quinoline.
10. Compound according to claim 1, 5-[4-(2,3-dihydro-5-fluoro-7-
benzofuranyl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]quinolin-2[ 1H]-one.
11. Compound according to claim 1, 6-fluoro-5-[4-(5-fluoro-2,3-
dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino]-2-
methylquinoline.
12. Compound according to claim 1, 8-fluoro-5-[4-(5-fluoro-2,3-
dihydrobenzofuran-7-yl)-2-hydroxy-4-methyl-2-trifluoromethyl-pentylamino}-2-

methylquinoline.



di hydr obenzofuran i F in a Friedel Crafts alkylation reaction to form
conpounds of general fornmula X 3 F which, if desired, can he subjected to
an enantioner separation. The conpound of general formula X - as a chiral
conpound or as a racemate - can either be reduced according to nethods that
are known to one skilled in the art to form alcohol XI 45 CH OH CF tXl)
and then oxidi zed according to nethods that are also known to one skilled in
the art to form alleOygipodrnd dcpoi@hig to(claldh)1, 6¢[4a6+thousd, 3Xdibgdrobenzoéd -G e
directly to formal dehyde |11l according to nethods that are known to one

skilled int hg)@tﬁydrmea@lmﬂgtlruetrﬁh@ﬁhﬂ@lﬁylcﬂeln{ﬁlamm?-2irﬁetﬁ?ﬁ@'qﬁ%1-i1 @H)tden
reacted to formthe conmpounds of general formula Ila or 11b, by being
reacted under 14. (+)-Enantiomers of the compounds according to claims 3-13.

15. (-)-Enantiomers of the compounds according to claims 3-13.

16. Process for the production of compounds of general formulas Ila and Ilb,

characterized in that isobutene is reacted with use of a Lewis acid catalyst with

trifluoroalkyl pyruvate to form the compound of general formula XII

{XHy
whereby R® means Ci-Cs-alkyl, which can be subjected, if desired, 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 compounds of general formula X
F:'i
wa
F
)

which, if desired, can be subjected to an enantiomer separation.

The compound of general formula X — as a chiral compound or as a racemate —
can either

be reduced according to methods that are known to one skilled in the art to form

alcohol XI



the conditions of reductive amnation, optionally in tw stages, with a
5-am noqui noline derivative NH2 NHp RE ccN R2 Rt or with a
5-am noi soqui nol i ne derivative. 17. Processs according to claim 16, wherein
the enantionmer separation is carried out in any suitable stage using col um
chromat ography on a chiral phase. 18. Process according to claim 16, wherein
a suitable racemc internediate stage fromthe synthesis is converted using
a chiral adjuvant either into the dia 2r salts or into diastereoners,
then the di astereoner separation is periopqed _oand the chiral auxiliary
reagent is cleaved again. 46 19. Suit ﬁl stiges for the enanti oner
separation according to claim 16 are coifpounds of general fornulas I, 1V,
V, VI, VIl, VIlI, IX, X and XI. 20. Chifal ‘adj uvants according to claim 18
are chiral bases, chiral diols, chiral alhols or chiral acids. 21.
Process for the production of conpounds of general fornulas Ha and Il b,
wherein the aaxuﬂeuil?aymex@med)acmrémg@mqtbodsﬂ(ar areyalsoj knopae oag skilgé in hentitei ons
of reductive ami nation, optionally in tw stages, with a 5-

form aldehyde (III)

ol
()
or
compound X can be reduced directly to form aldehyde III according to methods

that are known to one skilled in the art, whereby the aldehyde (III) that is obtained is
then reacted to form the compounds of general formula Ila or IIb, by being reacted under
the conditions of reductive amination, optionally in two stages, with a S-aminoquinoline
derivative

NH, NH,

1 Rt
P g; I fN
N o

2 Ri‘

R
or with a 5-aminoisoquinoline derivative.

17. Process according to claim 16, wherein the enantiomer separation is carried
out in any suitable stage using column chromatography on a chiral phase.

18. Process according to claim 16, wherein a suitable racemic intermediate stage
from the synthesis is converted using a chiral adjuvant either into the diastereomer salts
or into diastereomers, then the diastereomer separation is performed, and the chiral

auxiliary reagent is cleaved again.



am noqui noline derivative R NHz RL NH6GjN N R2 Re or wth a

5-am noi soqui nol i ne derivative, in which R and R2 have the neani ngs that
are indicated in claim1. 22. Process fors¢ he production of conpounds of
general formulas Ha and Ilb according to claim 21, wherein the conmpound of
general formula Ill is obtained either by reduction of the conmpound of
general formula X - used as a chiral conpound or as a racemate 5 "~ 1 9

1111 R F 47 in Wy cduifdBlenseaRs fdeithd Bnaatikybs sepsiatiofl het@rdifg bt laime$6 bikat ar e
known to one skilled in the art to formalcohol XI OH F and subsequent

oxi dati on accafgg;?]dagdm%%mmmtmar@ Ao vnamw, 12, X%ﬁd%&‘{' Iled in the

art to form al e (IT1) or by reducti’on’of ‘conpound X - used as a chiral
conmpound or as a rac

skilled in the art dl‘?fggﬁ agjutvgr(l:tf 8$crcr>] cgp%gchg/lalgu W?re cthlraltbases cﬁlre(ﬂvgqols Cenfaf

alcohols or chiral acids.
21. Process for the production of compounds of general formulas Ila and IIb,

wherein the aldehyde (III)

0 CF,
CHO
OH
F

(1)
is reacted under conditions of reductive amination, optionally in two stages, with a 5-

aminoquinoline derivative

or with a 5-aminoisoquinoline derivative, in which R' and R? have the meanings that are
indicated in claim 1.

22. Process for the production of compounds of general formulas Ila and ITb
according to claim 21, wherein the compound of general formula III is obtained
either

by reduction of the compound of general formula X — used as a chiral compound

%,

Or as a racemate —



CF3 OHCHO F (111) 23. Process for the production of compounds of general
formulas Ila and Ilb according to claim22, wherein the conpound of general
formula X is obtained by a conpound of gegeral forrmula XIl1 (XI whereby R3
means C i-C5-al kyl, which can be subjected, if desired, to an enantiomer
separation, then being reacted as a chiral conpound or as a racemate with
5-fluoro-2, 3- di hydrobenzofuran F 48 in a Friedel-Crafts al kyl ation
reaction to f@rwhickRpaisagsCol gtyeral fornmula X CAaRa F (XS which, if
desired, can be subjected to an enantioner separation. 24. Process for the

production of ,coRRHIdRcIAbdABRE 8 kndwh {B’(l)rﬁsskilieﬁ AR drl ) fofth GRIHLNRI L0 claim

23, wherein the conmpound of general formula XlII is obtained by isobutene
being reacted with use of a Lewis acid catalyst with trifluoroal kyl pyruvate
to formthe conpound of general for | %%% (XH
OH
]

and subsequent oxidation according to methods that are also known to one skilled in the
art to form aldehyde (IIT)

or

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

to methods that are known to one skilled in the art directly to form aldehyde II1

o) CF,
JhgHo
F

()
23. Process for the production of compounds of general formulas Ila and ITb
according to claim 22, wherein the compound of general formula X is obtained by a

compound of general formula XII

{xiry
whereby R® means C,-Cs-alkyl, which can be subjected, if desired, to an enantiomer
separation, then being reacted as a chiral compound or as a racemate with 5-fluoro-2,3-

dihydrobenzofuran



whereby R3 neans G -C5-al kyl, which, if desired, is subjected to an
enantionmer separation. 25. Process according to clains 16 and 24, wherein
the Lewis acid catalyst is chiral. 26. Prgcess according to clains 14-17,
wherein the starting materials are used in a chiral manner. 27. Process
according to clainms 22-24, wherein the internediate products that are
obtained in each case are subjected to an enanti oner separation or, after
reaction W tif adttiedal-Casfijsaiaidtion reartian db B nedoaqysRhd seaehatal GsimulBX Use of

t he conpounds according to claim1 for the production of pharnmaceutical
agents. 29. Use of the conpounds according to claim1 for the production of

a pharnmaceutical agent for treating dﬁ;J: tory diseases. 49 30. Use of
e oducti on of pharnaceuti cal

t he conpounds according to claim1l for
agents that are admi nistered |ocally. Phar maceuti cal preparations that

contain at | east one conpound accordind to claiml or mxtures thereof as
wel | as pharmaceutically conpatible vehicPes. 32. Method for treating
i nfl ammat ory di seases, wherein conpounds of general forrmula Ila or Ilb or

mxtures t her\%ﬁi]::h,ai% ges?r% , pe{nst;[eesql J%ctleg (T?c? .'|:n|1 Xﬂantiomer separation.

24. Process for the production of compounds of general formulas IIa and ITb
according to claim 23, wherein the compound of general formula XII is obtained by
isobutene being reacted with use of a Lewis acid catalyst with trifluoroalkyl pyruvate to

form the compound of general formula XII

A fpor
(XY
whereby R means C,-Cs-alkyl, which, if desired, is subjected to an enantiomer
separation.

25. Process according to claims 16 and 24, wherein the Lewis acid catalyst is
chiral.

26. Process according to claims 14-17, wherein the starting materials are used in
a chiral manner.

27. Process according to claims 22-24, 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. Use of the compounds according to claim 1 for the production of
pharmaceutical agents.

29. Use of the compounds according to claim 1 for the production of a

pharmaceutical agent for treating inflammatory diseases.
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30. Use of the compounds according to claim 1 for the production of
pharmaceutical agents that are administered locally.

31. Pharmaceutical preparations that contain at least one compound according to
claim 1 or mixtures thereof as well as pharmaceutically compatible vehicles.

32. Method for treating inflammatory diseases, wherein compounds of general

formula Ila or IIb or mixtures thereof are administered locally.





