WO 2006/ 027236 PCT/ EP2D05/ 009623 Al kyl i dene- Tet r ahydr onapht hal ene
Derivatives, Process for Their Production and Their Use as
Anti-1Inflanmmatory Agents The invention relates to

al kyl i dene-t etrahydronapht hal ene derivatives, process for their production
and their use as anti-inflammtory agents. Open-chain, non-steroidal
anti-inflamuatory agents are known fromthe prior art WD 02/10143 and WO
03/082827. In {h i t, these conpounds show di ssocigt, j,0n
bet ween anti -i &Y(s&wg?ﬁé;nd undesi rabl e netabolic acti onﬁwﬁgﬁé{dﬁl&éb
superior to the previously described nonsteroidal glucocorticoids or exhibit
at least just as good an action. The selectivity of the conpounds of the
prior art conpared to the other steroid receptors still requires

i mprovement, ho\ikyHdend-Tettabydroanphthaknt DRerivatiees, Pbceshior THeie Prodittiof aidk e
avai | abl e conpounds whose selectivity is inproved but is at |east

conparable relative to the ot : L :€ AkstsObj ect is achi eved
by the conpounds of this invem%ﬁméeg%gglhﬁ@?%ﬁﬁﬁgg rgt‘-)atlsms. This i nvention
rel ates to conpounds of general formula (1) T 17 Rd HPI~R~- 1) in which 2
R1 and R2, independently of one another, mean a hydrogen atom a hydroxy

The invention relates to alkylidene-tetrahydronaphthalene derivatives, process
for their production and their use as anti-inflammatory agents.

Open-chain, non-steroidal anti-inflammatory agents are known from the prior art
WO 02/10143 and WO 03/082827. In the experiment, these compounds show
dissociations of action between anti-inflammatory and undesirable metabolic actions and
are superior to the previously described nonsteroidal glucocorticoids or exhibit at least
just as good an action.

The selectivity of the compounds of the prior art compared to the other steroid
receptors still requires improvement, however.

It was therefore the object of this invention to make available compounds whose
selectivity is improved but is at least comparable relative to the other steroid receptors.

This object is achieved by the compounds of this invention, explained in the
claims.

This invention relates to compounds of general formula (I)

in which



group, a hal ogen atom an optionally substituted (Cl-C o)-al kyl group, a

(A -do)-al koxy group, a (d-do)-alkylthio group, a (Cl-C5)- perfluoroal kyl
group, a cyano group, or a nitro group, or Rl and R2 together nean a group
that is selected fromthe groups -0-(CHZ)"-6, -0-(CH2)"-CH2-, -O CH=CH,
-(CH2) "+2-, -NH(CH2)"+1, N(O-C3- alkyl)-(CH2),+1, and -NH N=CH, whereby n
=1 or 2, and the termnal atons are linked to directly adj acent

ri ng-carbon at ons R1D, wh R10 ende tI f . one
ano?her can be hygré‘ﬁ 1pgep e&ﬁk)?fo%eran(’ %éfﬁ'R%‘Fna 4 YHEXY

hydrogen atom a hydroxy group, a hal ogen atom an opti onallﬁ/ substituted
(Cl-do)-al kyl group, a gmohp,@ hklogeniatony, agraptipnally substitates)(Ci4likyalkyliggoups 8up,
a (Cl1-C5)-perfluoroal kyl group, or a cyano group, neans a O -d o-al kyl

group, a Cl-d o-al kyl gr@gChlrakoxpgioupst (€ gdalkylthiorpeowqy; aOr-€s)gr oups
selected from 1-3 hydroxy groups, hal ogen atons, or 1-3 (Cl-C5)-al koxy

groups, an optionally S%ﬂhéﬂdﬁﬂ’@l@%}g@%& gﬁ}ub}/(l)raﬁhglg?@up’i@r optionally

substituted heterocyclyl group, an optionally sSubstituted aryl group; a
nonocyclic or bicyclic iero ou i S subs

one or nore groups Jé f"t?‘Sl?‘lﬁn %tﬁg%gyla}ﬂttﬁf{) eﬁ?ﬁ%%rx(t%gffﬁpso' f@ﬁéi‘@ can
be substituted by 1-3 hydroxi/yb rou % (C1-C5) -al kox roups,
hydroxy groups, hal ogen-@{&He)- @ﬁz(@c@‘)@go irte B gE ﬂ,hI krat
optionally contains 1-4 nitrogen atons and/or 1-2 oxygen atons and/ or 1-2
sul fur atons and/or 1-2 Xkyl)-(GHoWASandMNH-ACH-Dindegbgup= ¢ an2ad therteatlinat 0

the am ne of the tetrahydronaphthal ene systemvia any position and 3
atoms are linked to directly adjacent ring-carbon atoms,
or NR°R'?, whereby R® and R'°, independently of one another, can be
hydrogen, C;-Cs-alkyl or (CO)-C,-Cs-alkyl,

R’ means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C;-Cyp)-alkyl group, a (C;-Co)-alkoxy group, a (C-C;o)-
alkylthio group, a (C,-Cs)-perfluoroalkyl group, or a cyano group,

R* means a C;-Cyg—alkyl group, a C,-Cyp—alkyl group that is substituted by
one or more groups selected from 1-3 hydroxy groups, halogen atoms, or
1-3 (C,-Cs)-alkoxy groups, an optionally substituted (C;-C7)-cycloalkyl

( group, an optionally substituted heterocyclyl group, an optionally

substituted aryl group; a monocyclic or bicyclic heteroaryl group

that optionally is substituted by one or more groups selected from
(C1-Cs)-alkyl groups (which optionally can be substituted

by 1-3 hydroxy or 1-3 COOR® groups), (C,-Cs)-alkoxy groups, hydroxy
groups, halogen atoms, or (C,-C;)exoalkylidene groups and that
optionally contains 1-4 nitrogen atoms and/or 1-2 oxygen atoms and/or

1-2 sulfur atoms and/or 1-2 keto groups, whereby this group can be linked

to the amine of the tetrahydronaphthalene system via any position and



optionally can be hydrogenated at one or nore sites, and R 2 neans a
(C1-C5) -al kyl group or a benzyl group, R5 nmeans a hydroxy group, a group OR
1, or an O (CORL1 group, whereby RI11 neans any hydroxy protective group or
a C-C 0-al kyl group, R6 neans a (C -C5)-al kyl group or an optionally
partially or conpletely fluorinated (C, -C5)-al kyl group, a

(C3-C7) cycl oal kyl group, a (C3 C7) cycl oal kyl (C1- C8) al kyl group, a

(C3-C7)cycl oal kyl (C2-Cqg) al.ke r %) 12

het er ocycl yl (C1- C8) al kyl OPé’rog py aa{lgbel% %&/%{1% %‘%&C% re% r‘I)I%hd 8r orﬁlﬁa}nséln aryl
group, an aryl (G -C8)alk an ar (g%‘{ al kenyl group, an

aryl (C2- C8) al ki nyl groupelclacsﬁﬁﬁ’gmpl%a P c het eroaryl group that
optionally is substifuted by one or nore keto groups, C?) al kyl groups,
(C, - Cs)-al koxy grouR%, meirsgeiydaeongoumn graip OB) eswmar @;(DCB egrgum terebyd

that optionally contains one or nore nitrogen atons and/ or oxygen atons

and/ or sulfur atons; a REteép8EaNYy hidroopptdcyive gfoagr@rCiaCy,- alkyl group,
het er oaryl ( C2- C8) al kenyl group, whereby these groups can be linked to the

t et rahydr onapht hal ege ~ system tes?%&?gﬁ%ﬁ)ﬁg% Eﬁ%%%@kggﬁﬁlﬂg%f?%ﬁgﬁl%ot her

hydr ogenated at one or nore s

Subst 1 Ut ed wi th CRLD, SRCrgHEt &%ﬁ%ﬁ@«y bk scr ey el R Bon at om

of the methyl ene group rrean a (C3-06)-cycloalkyl ring, or RL and R8

t oget her mean an annel at €gcydloalkyl{G;- €x)glkb’1 gonper (5; CRssolralitdC2eFs)aikenyl

unsat urated carbocyclic conpound or heterocyclic conmpound, which
group, a heterocyclyl group, a heterocyclyl(C,-Cs)alkyl group, a
heterocyclyl(C,-Cg)alkenyl group, an aryl group, an aryl(C;-Cg)alkyl
group, an aryl(C,-Cg)alkenyl group, an aryl(C,-Cs)alkinyl group; a
monocyclic or bicyclic heteroaryl group that optionally is substituted by
one or more keto groups, (C;-Cs)-alkyl groups, (C,-Cs)-alkoxy groups,
halogen atoms, or (C,-Cs)exoalkylidene groups and that optionally
contains one or more nitrogen atoms and/or oxygen atoms and/or sulfur
atoms; a heteroaryl(C,;-Cs)alkyl group or a heteroaryl(C,-Cs)alkenyl
group, whereby these groups can be linked to the tetrahydronaphthalene

( system via any position and optionally can be hydrogenated at one or
more sites,
R’ and R®, independently of one another, mean a hydrogen atom, a halogen atom,

a (C;-Cs)alkyl group, which can be substituted with ORIO, SRIO, or
N®’R'?), or together with the carbon atom of the methylene group mean
a (C5-Cg)-cycloalkyl ring, or

R' and R?® together mean an annelated five- to eight-membered, saturated or



optionally is substituted by 1-2 keto groups, 1-2 (Cl-Cs)-al kyl groups, 1-2
(C-Cs)-al koxy groups, 1-2 hydroxy groups, or 1-4 hal ogen atons. Conpounds
of general formula I, in which RL and R2, independently of one another, nean
a hydrogen atom a hydroxy group, a hal ogeft atom an optionally substituted
(d-Clo)-al kyl group, a (d-Co)-al koxy group, a (Cl-Clo)-al kylthio group,
a (C-GC5)- perfluoroal kyl group, a cyano group, or a nitro group or Rl and
R2 together nmean a group that |s selected fromthe groups -O(CH2)n O,

O (CH2) n- CH2-, - O CHECHunsaturgted varhoeyclic sgapeyshor heterogyelic eggnpound, which

al kyI)-(CHZ)n+I -NH- N=CH-, whereby n =1 or 2, and the termnal atons are
linked to directly adj acqntionallyuq’;'rsuhstﬁm&dbydrﬁ;ketorgrchmgﬂl—a,(Cvﬁe)—elkyl gOupsahel
R10, independently of one another, can be hydrogen, Cl-C5-al kyl or

(CO -Cl -Cs-al kyl, { PMhyar , 6f DU Balogei@op@EN at om
an optionally substl tu?(tﬁ %I - C10) IPEyI gr oudg?y% -C o) -al’koxy group, a

(A-A0O- alkylthi opgwg&dsaof(g%ergﬁ%gﬁﬁafl Ec&fh%ﬂ Kyl group or a cyano group,

R4 nmeans a Cl-Cl o-a group group that is substituted by

one or nore groups sel ecied ydrox rou ogen atops, or 1-3
(C1- C5) - al koxy gr oug ‘g}%r dB‘iqPS %I}O%/ 5&% ‘%%‘i”car?}&b?( Ydmﬁ}’oup,

an optionally substltuted heterocyclyl group an optionally substituted

aryl group; a nonocycl i cgronpid kaleganatdmet arapsiopallyysubsiptutadsCi-Gptalloylgroup, as
substituted by one or nore groups selected from (Cl-C5)- al kyl groups (which

optionally can be substi{Ct€g)-Bkosty groby ?Uiyclgy -8likpBhio@iroul; 8 (CPORL2 groups),

(Cl-Cs)-al koxy groups, hydroxy groups, ogen 5
perfluoroalkyl group, a cyano group, or a nitro group or

R' and R? together mean a group that is selected from the groups ~O-(CHj),-O-,
-0-(CH),-CH3-, -O-CH=CH-, -(CH2)n+2-, -NH-(CH2)n+1, N(C;—Cs—
alkyl)-(CH2)y+1, -NH-N=CH-, whereby n = 1 or 2, and the terminal atoms
are linked to directly adjacent ring-carbon atoms, or NR’R!°, whereby R’
and R1°, independently of one another, can be hydrogen, C;-Cs-alkyl or
(CO)-C,;-Cs-alkyl,

R’ means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C;-Cio)-alkyl group, a (C;-Co)-alkoxy group, a (C;-Cio)-
alkylthio group, a (C;-Cs)-perfluoroalkyl group, or a cyano group,

R* means a C;-Co-alkyl group, a C;-Cj¢-alkyl group that is substituted by
one or more groups selected from 1-3 hydroxy groups, halogen atoms, or
1-3 (C;-Cs)-alkoxy groups, an optionally substituted (C; —~C;)-cycloalkyl
group, an optionally substituted heterocycly!l group, an optionally
substituted aryl group; a monocyclic or bicyclic heteroaryl group that
optionally is substituted by one or more groups selected from (C,~Cs)-
alkyl groups (which optionally can be substituted by 1-3 hydroxy groups

or 1-3 COOR'" groups), (C—Cs)-alkoxy groups, hydroxy groups, halogen



atons, or (Cl-C3)exoal kylidene groups and that optionally contains 1-4
nitrogen atons and/or 1-2 oxygen atons and/or 1-2 sul fur atons and/or 1- 2
ket o groups, whereby these groups can be linked to the am ne of the

t et r ahydr onapht hal ene systemvia any position and optionally can be

hydr ogenated at one or nore sites, and R12 neans a (C,-C5)-al kyl group or a
benzyl group, R5 neans a hydroxy group, a group OR' or an O (CO R11l group,

whereby R11 means any hydr ox ofective.group or a C-C o-alkyl gr.oup, R6
moans a (CL-C8) -alkyl o Sset G bperealS i Gots fdharortisalewiiyas P
fluorinated (C, -C5)-al kyl group, a (C3-C7)cycl oal kyl group, a (C3-

C7) cycl oal kyl ( C1- C3) al ky mitEgen gtoms m@r@i eXNEED 1o ds3 swikemwjoms gddurd: a
het erocycl yl group, a heterocyclyl (G -C8)al kyl group, a

het er ocycl yl ( C2- C8) al kenglketyy ¢ropps, athereby lthege gromps aan by khi{edito € ahiyg bf thgr oup,
an aryl (C2-C8)al kenyl group, an aryl (C2-C8)al kinyl group; a nonocyclic or

bi cyclic heteroaryl grou J | el bk Y, re
;ﬁ&ag?&roﬁgiﬂt%?{e ngstbﬁq YRS pdsitiitard tﬁ%Hﬁl)%aané

keto groups, (d-C5)-alk oups, ) - al koxy groups, al ogen atons, or
(d -C3) exoal kyl i dene gro and that contains, one .qi2_nore nit n .at ons
and/ or oxygen atons and/ g&a@ﬁﬂaﬁ‘?&zt%ﬁgfmgr%séﬁeé’ra&g%l (r@ag%%%q@%}?ﬁ@ﬂ@&%upor a
het er oaryl (C2- C8) al kenyl group, whereby these groups can be linked to the

t et r ahydr onapht hal ene sy@féﬁ?nl)’llaroalﬁy position and optionally can be
hydrogenated at one qr nore sites, R7 and R8, independently of one another,

mean a hydrogen at oR’ a hadangehydibryrgroup, 4 SHuEER by hn GrE@QR hgtoup amhdreby
substituted with OR 0, SR10 or N(ROR10), or together with the carbon atom

of the methylene group mpahmdadsCadyElirox§Yedtediveldro &t CRC,q-alkyl group,

(
R® means a (C,-Cs)-alkyl group or an optionally partially or completely

fluorinated (C,-Cs)-alkyl group, a (C;-C7)cycloalkyl group, a (C;-
Cy)cycloalkyl(Cy-Csg)alkyl group, a (Cs-C7)cycloalkyl(C,-Cs)alkenyl
group, a heterocyclyl group, a heterocyclyl(C,-Csg)alkyl group, a
heterocyclyl(C,-Cs)alkenyl group, an aryl group, an aryl(C,-Cg)alkyl
group, an aryl(C,-Csg)alkenyl group, an aryl(C,-Cg)alkinyl group; a
monocyclic or bicyclic heteroaryl group that optionally is substituted by
one or more keto groups, (Cy-Cs)-alkyl groups, (C1-Cs)-alkoxy groups,
halogen atoms, or (C,;-C3)exoalkylidene groups and that contains one or
more nitrogen atoms and/or oxygen atoms and/or sulfur atoms;
a heteroaryl(C,-Cs)alkyl group or a heteroaryl(C,-Cs)alkenyl group,
whereby these groups can be linked to the tetrahydronaphthalene system
via any position and optionally can be hydrogenated at one or more sites,
R and R, independently of one another, mean a hydrogen atom, a halogen atom,
a (C;-Cs)alkyl group that can be substituted with OR'®, SR'® or N(R°R!?),
or together with the carbon atom of the methylene group mean a (C;-Cy)-

cycloalkyl ring, or



6 R and R8 together nean an annel ated five- to eight-nenbered, saturated
or unsaturated carbocyclic conpound or heterocyclic conpound, which ,
optionally is substituted by 1-2 keto groupsg, 1-2 (Cl-C5)-alkyl groups, 1-2
(C1-C5) - al koxy groups, 1-2 hydroxy groups, or 1-4 hal ogen atons, are another
subj ect of the invention. Conpounds of general forrmula I, in which Rl and
R2, independently of one another, nean a hydrogen atom a hydroxy group, a

hal ogen atom an optionalky substitut ed - - al k) ro a

(& - 2l Roxy ar oub: P ReeBRF ekl it st % b el Bt Ssmatst om wy)
group, a cyano group, or a nitro group, or Rl and R2 together mean a,  group
that is sel ected from t hensghusegd carby yempyund ardetergeyrlic cpmpoundowiighcH |
-(CH2) 1+2-, -NH (CH2), +1, N(C1-C3- alkyl)-(CH2)"+i, or -NH N=CH, whereby n
= 1 or 2, and the term naptionailp isssubstituted blydd? ketogrowpss 1-2 (€eG-eliyl groups, 1-2
ri ng-carbon atons, or NRORLO, whereby R9 and R10, independently of one
another, can be hydrogefg, -Eb-diiesxd/! ddpsOl -2(HyRox§lorbirsabky 4. halZ ABRAR, @
hydrogen atom a hydroxy group, a hal ogen atom "an optionally - substituted
(C1-C10)-al kyl _group, a.(C -€10).-al koxy group, a (Cl-Cl0)- al kylthio group,
a (Cl- %)-perfF%&PB@FRWbSﬁ:mg%‘,e IBYenﬁog'yano group, R4 neans a Cl- Cl0-al kyl
group, a Cl-Cl0-al kyl group that is substituted by one or nore groups
selected from 1-3 héﬂ?’@??ﬂ rof gsBerakiarmgled. Bwheh 1- 3 (C1- C5) - al koxy groups;
an optionally substituted (C3-C7)-cycloal kyl group, an optionally
substituted heter ociRéhyd Ryrindgpendantlypf oneandtyer, medrss hydrogeh atowl a hydropy a
nmonocyclic or bicyclic heteroaryl group that

group, a halogen atom, an optionally substituted (C;-C;¢)-alkyl group, a

(
‘ (C1-Cyo)-alkoxy group, a.(C,-Cyp)-alkylthio group, a (C;-Cs)-

perfluoroalkyl group, a cyano group, or a nitro group, or

R' and R? together mean a group that is selected from the groups -O-(CH;),-O-,
~0O-(CHz)y-CH;-, -O-CH=CH-, -(CHz)q+2-, -NH-(CH3z)n+1, N(C;-Cs-
alkyl)-(CHj)p+1, or -NH-N=CH-, whereby n = 1 or 2, and the terminal
atoms are linked to directly adjacent ring-carbon atoms,
or NR°R'?, whereby R’ and R'°, independently of one another, can be
hydrogen, C;-Cs-alkyl or (CO)-C;-Cs-alkyl,

( R’ means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C,-Cjo)-alkyl group, a (C;-Cjo)-alkoxy group, a (C;-Cio)-
alkylthio group, a (C,-Cs)-perfluoroalkyl group, or a cyano group,

R* means a C;-Cyp-alkyl group, a C,-Cjo-alkyl group that is substituted by
one or more groups selected from 1-3 hydroxy groups, halogen atoms, 1-
3 (C,-Cs)-alkoxy groups; an optionally substituted (C3-C7)-cycloalkyl
group, an optionally substituted heterocyclyl group, an optionally
substituted aryl group; a monocyclic or bicyclic heteroaryl group that

optionally is substituted by one or more groups selected from (C;-Cs)-



optionally is substituted by one or nore groups selected from (d-C5) 7
al kyl groups (which optionally can be substituted by 1-3 hydroxy or 1-3
COOR6 groups), (C-C5)-al koxy groups, hydroxy groups, hal ogen atons, or
(Cl - C3) exoal kyl i dene groups and that optionally contains 1-4 nitrogen atons
and/ or 1-2 oxygen atons and/or 1-2 sulfur atons and/or 1-2 keto groups,
whereby this group can be linked to the am ne of the tetrahydronaphthal ene

S tes RS moans a hydr o g aas WhGRRB Rl can ShORRRL R % Al B3y
(G- Coy-al Kyl o oup. or " AROGH EBHER e HRPTY SHDS GHpioey PR ey
(d-C5)-al kyl group, a (C3-C7)cycl oal kyl group, a (C3-

C7) cycl oal kyl (Cl - C8) al kyér (@n@b:xoalk(ytt@srﬁ@m;psIauélthaybpm*aﬂs)cahﬂaﬁmﬂM ngrogemp, a
het er ocycl yl group, a heterocyclyl (C-Cg)al kyl group, a

het erocycl yl (C2- Cg) al kenmbm%ﬁ&yerlqrb%gyﬂ atgm@ldﬁd/oﬁﬂ-ZadiNﬂuf fdonfsGhalok Y12 keds oup,
an aryl (C2-C8)al kenyl group, an aryl( C8) al ki nyl group; a nonocyclic or

bi cyclic heteroaryl grou P{lgsak"h%pébkﬁ%?lg@f %P%Q%ﬁké&%ttﬁga}?ﬁ’ e . OF nore

keto groups, (Cl-C5)-alk roups, KOXYy gr oups, ogen atons, or
(C 1 -C3)exoal kyl i dene gro ps, and_t hat contai ns one or re nlairoge at ons

and/ or oxygen at ons and/ G praphihaling system yia Ay posipopen 855‘%3‘ Icaﬁ up or

a heteroaryl (C2-Cg) al kenyl group, whereby these groups can be |inked to the
t et r ahydr onapht hal ene sykydrogenated ahnye prosoreisges,and optional |y can be

hydr ogenated at one or nore sites, R7 and R8, independently of one another,

mean a hydrogen atoRr? a RehfGeRydas:8Mgroup, a group OR'' or an O-(CO)R'' group, whereby

( R means any hydroxy protective group or a C;-Cy¢-alkyl group,

R® means a (C;-Cs)-alkyl group or an optionally partially or completely
fluorinated (C;-Cs)-alkyl group, a (C3-C;)cycloalkyl group, a (Cs-
Cy)cycloalkyl(C;-Csg)alkyl group, a (Cs;-Cy)cycloalkyl(C,-Cg)alkenyl
group, a heterocyclyl group, a heterocyclyl(C;-Cg)alkyl group, a
heterocyclyl(C,-Cg)alkenyl group, an aryl group, an aryl(C;-Cs)alkyl
group, an aryl(C,-Cg)alkenyl group, an aryl(C,-Cg)alkinyl group; a
monocyclic or bicyclic heteroaryl group that optionally is substituted by

( one or more keto groups, (C;-Cs)-alkyl groups, (C;-Cs)-alkoxy groups,

halogen atoms, or (C;-C;)exoalkylidene groups and that contains one or
more nitrogen atoms and/or oxygen atoms and/or sulfur atoms; a
heteroaryl(C;-Cg)alkyl group or a heteroaryl(C,-Cs)alkenyl group,
whereby these groups can be linked to the tetrahydronaphthalene system

via any position and optionally can be hydrogenated at one or more sites,

R’ and R® independently of one another, mean a hydrogen atom, a halogen atom,



8 a (Cl-C5)al kyl group, which can be substituted with ORIO SRI O or
N(RORI ), or, together with the carbon atom of the nethylene group, nean a
(C3-C6)-cycloal kyl ring, or RL and R8 together nean an annel ated five- to

ei ght - menbered saturated or unsaturated cardbocyclic conpound or

het er ocycli ¢ conpound, which optionally is substituted by 1-2 keto groups,
1-2 (C1-C5)-al kyl groups, 1-2 (CI-C5)-al koxy groups, or 1-4 hal ogen atons,
are anot her subject of the invention. { Stereoisoners of.genqﬂallgornula
(1), in which R and R2, a{@dEpekkybarony, whichaan bhotbrefutedwdn OR hyd ogen at om
a hydroxy group, a halogen atom an optionally substituted (Cl-d o)-al kyl
group, a (Cl -d o)-al koxN®Rpor, sodetler Glith)thatdeyon hom ¢ffthel mettyld@ler&ily) -

per fl uoroal kyl group, a cyano group, or a nitro group, or Rl and R2 together

mean a group that is sel gebgd (E1-eM-dRBBEPHRS 6:0- (CH2)n O, -0-(CH2), - CH2-,
-OCH=CH, or -(CH2) ,+z-, V\hél’%b? r?}%:al}gr ’,orand the termnal atons are

linked to directly adj acespt rjng-carbon a or N 0, .whereb and

R O, independentl!y %f aﬁﬁg Eﬂ%&{i‘lﬁgﬁn,‘mb%%fa?@%‘%é‘éﬁfﬁé‘%ﬁ@%ﬁ@ﬁ%?@’gﬁ
(CO-dA-C5-alkyl, R3 neans a hydrogen atom a hydroxy group, a hal ogen atom
an optionally substitut @@sa{mted:p@%owcﬂawcorgp@ ,Ordle(@qc)@lléfoml)k@@“%ﬂ@up, a
(Cl-AO- alkylthio group, a (Cl-C5)-perfluoroal kyl group, or a cyano group,
R4 neans a Cl1-C o-al kyl gptiamally s @bstithteddlyky? keto@upupshbl (Cs-Ghkklyl groups] 1k

one or nore groups selected from 1-3 hydroxy groups, hal ogen atons, or
(C4-Cs)-alkoxy groups, or 1-4 halogen atoms,
are another subject of the invention.

Stereoisomers of general formula (I), in which

R'and R, independently of one another, mean a hydrogen atom, a hydroxy
group, a halogen atom, an optionally substituted (C,-C,0)-alkyl group, a
(C1-C10)-alkoxy group, a (Ci-Cio)-alkylthio group, a (Ci-Cs)-
perfluoroalkyl group, a cyano group, or a nitro group, or

R! and R? together mean a group that is selected from the groups -O-(CHy),-O-,
—0-(CH;),-CH;-, -O-CH=CH-, or -(CHy)y+2-, whereby n =1 or 2, and the
terminal atoms are linked to directly adjacent ring-carbon atoms,
or NR°RY, whereby R’ and R", independently of one another, can be
hydrogen, C;-Cs-alkyl or (CO)-C;-Cs-alkyl,

R? means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C;-C1¢)-alkyl group, a (C,-Cio)-alkoxy group, a (C;-C,y)-
alkylthio group, a (C;-Cs)-perfluoroalkyl group, or a cyano group,

R*  means a C;-Cyo-alkyl group, a C;-Cio-alkyl group that is substituted by
one or more groups selected from 1-3 hydroxy groups, halogen atoms, or
1-3 (C;-Cs)-alkoxy groups; an optionally substituted phenyl group; a

monocyclic or bicyclic heteroaryl group that optionally is substituted by



1-3 (C1-C5)-al koxy groups; an optionally substituted phenyl group; a
nmonocyclic or bicyclic heteroaryl group that optionally is substituted by 9
1-2 keto groups, 1-2 (Cl-C5)-al kyl groups, 1-2 (Cl-C5)-al koxy groups, 1- 3
hydr oxy groups, 1-3 hal ogen atons, or 1-2 (&1-C3)-exoal kylidene groups and
that contains 1-3 nitrogen atons and/or 1-2 oxygen atons and/or 1-2 sulfur
atons and/or 1-2 keto groups, whereby these groups can be linked to the

am ne of the tetrahydronapht hal ene systemyvia any position, and optionally
can be hydrogenated at oh@ kst grerRs, 312 Es-Crmlind ghaups, g dCoxys) gy STRPsnkans
a (C-C5)-alkyl group or an optionally partially or conpletely fluorinated

(C1-C5) - al kyl group, an Zhydrogy groups,dr3 halpg¢iCitesdg) @l k¥ (C gila)+pxoalleytidene
aryl (C2-Cs) al kenyl group, a (C3-C7)cycl oal kyl group, a (C3-
C7) cycl oal kyl (O - Cs) al Ky brofip QM th@ coftalrs3- Chitfopeh afmeVdndfet-1CB bRy deR Rims

group, R7 and Rs, independently of one another, nean a hydrogen atom a

GR10° SR10, or N ror0) S 1A ullrdltay RV G1:ZREH T AHPERY HAE ol

group nean a (C3-C6)-cycloalkyl ring, or R and_ Rs toget her nean, an
annel ated five- to ei ghtbirlisdrite the aning phthe detiahydipnaphtialgRetystert WBEPE| i ¢
conpound or heterocyclic conpound, which optionally is substituted by 1-2

ket o groups, 1-2 (Cl-C5)pasitkon, agd optipmallg e be IrdraEenateld hbrye or mopssiter 1- 4
hal ogen atons, are another subject of the invention. Stereoisoners of
general formula (I)R’i n Mk hydroxy group,

R® means a (C;-Cs)-alkyl group or an optionally partially or completely
fluorinated (C,-Cs)-alkyl group, an aryl group, an aryl(C;-Cs)alkyl group,
an aryl(C,-Cs)alkenyl group, a (C;—Cy)cycloalkyl group, a (Cs—
Cy)cycloalkyl(C—Cg)alkyl group, or a (Cs—Cy)cycloalkyl(C,—Cg)alkenyl
group,

R’ and R®, independently of one another, mean a hyd:b gen atom, a halogen atom,
a methyl or ethyl group, which should be substituted with OR'°, SR', or
NR’R'Y), or together with the carbon atom of the methylene group mean
a (C;5-Ce)-cycloalkyl ring, or

R' and R® together mean an annelated five- to eight-membered, saturated or
unsaturated carbocyclic compound or heterocyclic compound, which
optionally is substituted by 1-2 keto groups, 1-2 (C,-Cs)-alkyl groups, 1-2
(C;-Cs)-alkoxy groups, or 1-4 halogen atoms,

are another subject of the invention.

Stereoisomers of general formula (I), in which

R! and R?, independently of one another, mean a hydrogen atom, a hydroxy
group, a halogen atom, an optionally substituted (C,-Cs)-alkyl group, a

(C;-Cs)-alkoxy group, or



R and R2, independently of one another, nmean a hydrogen atom a hydroxy
group, a halogen atom an optionally substituted (C-C5)-alkyl group, a
(Cr-C5)-al koxy group, or 10 Rl and R2 togetjger nean a group that is
selected fromthe groups -O(CH2),; O, -0-(CH2)"-CH2-, -O CH=CH, or
-(CH2)"+2-, whereby n =1 or 2, and the term nal atoms are |inked to
directly adjacent ring-carbon atons, R3 neans a hydrogen atom a hydroxy

group, a hal ogen at gfh,giR2qp a&?%éé}{ é&ﬁf@h Hfs@l@ct(e&?%roﬁl(@)eé?édﬁag:g poor a

(d -C10) - al koxy group, R4 neans a group, oup

iy R0 L S PG 4 1 o

di hydr oi soqui nol i nyl, thlophthalldyl benzoxa2|nonyl pht hal azi nonyl ,
qui nol i nyl , i soqui nol i nyltermiraliatasnsoarg linkedsiocliteady adigeent rngsamiop atoms,
benzothlazolyl qU|nazoI|nyI qui noxal i nyl, cinnolinyl, phthalazinyl, 1,7-

or 1, 8-napht hyr| di mR?, dmémdahymfdgbmwm aclhyﬂlm@ly(gr@pl, mﬂa]bgelyhtonbemapﬂmniﬂgol e
or indolyl group that optionally is substituted by one or nore groups

selected from1-2 keto gﬁ%@lﬁed Co%ﬂ&ﬁ%,roﬁg‘ﬁfl (gjiqggbsalk&%%l.g% C5) - al koxy

groups, 1-3 hydroxy groups, al ogen a exoal kyl i dene

et r anydr onapht hal oo sy St Se“@a@ g RSP . o G gt ’égﬁb%guted by
hydr ogenated at one or nore sites, R5 means a hydroxy group, R6 nean
(O -C5)-al kyl group or ar-HBYJTERAEIOEDPHEF lﬂalggqn;at@ns @@Yhsmét paphthy nmbahﬁak ed
(A -C5)-al kyl group,

isoindolyl, dihydroindolyl, dihydroisoindolyl, dihydroisoquinolinyl,

( thiophthalidyl, benzoxazinonyl, phthalazinonyl, quinolinyl, isoquinolinyl,
quinolonyl, isoquinolonyl, indazolyl, benzothiazolyl, quinazolinyl,
quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl,
dihydroindolonyl, dihydroisoindolonyl, benzimidazole or indolyl group
that optionally is substituted by one or more groups selected from 1-2
keto groups, 1-2 (C;-Cs)-alkyl groups, 1-2 (C;-Cs)-alkoxy groups, 1-3
hydroxy groups, 1-3 halogen atoms, or 1-2 (C;-Cs)-exoalkylidene groups,
whereby these groups can be linked to the amine of the

( tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites,

R’ means a hydroxy group,

R® means a (C,-Cs)-alkyl group or an optionally partially or completely
fluorinated (C,-Cs)-alkyl group,

R’ and R?, independently of one another, mean a hydrogen atom, a halogen atom,
a methyl or ethyl group, which should be substituted with OR'®, SR', or

N(R’R'), or together with the carbon atom of the methylene group mean

a (C3-Cg)-cycloalkyl ring, or



R7 and R8, independently of one another, nmean a hydrogen atom a hal ogen
atom a nethyl or ethyl group, which should be substituted with ORL0, SR10,
or N(R9Rlp), or together with the carbon atiem of the methyl ene group nean
a (C3-06)-cycloalkyl ring, or 11 Rl and R3 together nmean an annel ated five-
to ei ght-nenbered, saturated or unsaturated carbocyclic conmpound or

het erocycl i ¢ conpound, which optionally is substituted by 1-2 keto groups,

1-2 (d - C5) - al kyl g%%ﬁ\;{e#&)égﬁe{rgﬁ C%}ela%éiﬁxgﬁ% qg%% é?{éﬁﬂ%‘t?ef‘edqg%d&%?u{a)oe}t ors,

are a subject of thi's Tn or soner s of or rmi

which Rl and R1, |ndependen not her rogen at

hydroxy group, a hal ogehm%?c a%b@iycﬁg)cog*pgwggqa}gﬁggocé%eeg <f\|“fl%§y
group, or together a group that is selected fromthe groups -O(CH2), O,
-0- (CH2)"-CH2-, -0-CH=Cldptiomnily-i§ SH@)itutcd by llvﬁé(ﬁ@tgtoups;lﬂ @h- Qs,)aBerdigtdmps 12
termnal atons are linked to directly adjacent ring-carbon atons, R3 neans

a hydrogen atom a hdeOXEl-QIC}Jblngﬁ g%,g)ggm-maqxrgen&{brﬁ)g)tl onal |y substi tuted
(C1-d o)-al kyl group, or a al koxy group, R4 neans a phenyl,

napht hyl , phth di hydroi ndol yl,  di hydroi soi ndol yI,
di hydr oi soqui no Ai%% be %l?lgﬂ%l?lh&:m benzoxazi nonyI pht hal azi nonyI ,

qui nolinyl, isoquin oIon i.nol.o i ndazol yl,

benzot hi azol yl, qui %‘5 %F?R}? 36?%%’?@?@?&5]6{1%? nyI pht hal azi nyl, 1, 7-
or 1, 8-napht hyr| di nyl,, di hydroi ndol onyl, di hydroi soi ndol onyl, benzi m dazol e
or i ndoI yl group t ha&' aggtR omdepepdenfly of one another, mean a hydrogen atom, a hydroxy

group, a halogen atom, a (C;-Cs)-alkyl group, a (C;-Cs)-alkoxy. group, or
together a group that is selected from the groups —~O-(CH;),-O-, -O-
(CH,),-CH;-, -O-CH=CH-, or -(CHy)q+2-,

whereby n =1 or 2, and the terminal atoms are linked to directly adjacent
ring-carbon atoms,

R’ means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C;-Co)-alkyl group, or a (C;-Cio)-alkoxy group,

R* means a phenyl, naphthyl, phthalidyl, isoindolyl, dihydroindolyl,
dihydroisoindolyl, dihydroisoquinolinyl, thiophthalidyl, benzoxazinonyl,
phthalazinonyl, quinolinyl, isoquinolinyl, quinolonyl, isoquinolonyl,
indazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl,
phthalazinyl, 1,7- or 1,8-naphthyridinyl, dihydroindolonyl,
dihydroisoindolonyl, benzimidazole or indolyl group that optionally is
substituted with C;-Cs-alkyl, halogen, hydroxy, C;-Cs-alkoxy, keto
groups, or (C;-C3)-exoalkylidene groups,
whereby these groups can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be

hydrogenated at one or more sites,



substituted with d -C5-al kyl, hal ogen, hydroxy, Cl-C5-al koxy, keto groups,
or (C-C3)-exoal kylidene groups, whereby these groups can be |inked to the
am ne of the tetrahydronaphthal ene systemvia any position and optionally
can be hydrogenated at one or nore sites, 12 RS nmeans a hydr oxy group, R6
nmeans a (Cl-C5)-al kyl group or an optionally partially or conpletely
fluorinated (Cl-C5)-al kyl group, R7 and R8, independently of one anot her,
mean a hydrogen atom a hal ogep atom a nethyl or ethyl group, or together
with the carbon atoR of PFPéns‘ﬁgY‘Wﬂé&@u&r oup nean a (C3-C6)-cycloal kyl ring
or Rl and R8 together nean an annel ated five- to eight-nenbered, saturated
or unsaturated car RScyclmeanso(@elneliol shaparanyptipnaltypassalhuor conpletelyt her
subject of this invention. Especially preferred are conpounds of general
formula I, in which Rl amgofRdated (TleDgRdenetoupof one anot her, mean a hydrogen
atom a hydroxy group, a halogen atom or a (O -C5)-al koxy group, R3 neans

a hydrogen atom or ahsh I LAV .nql

qgui nazol i nyl or pht gl%@?ﬁ%ﬁ@?&é&(ﬁ&lﬁ%ﬁg I s&bg}%%lg%glb’%gg%g@b?? l?[g[e%le%\nattoﬁl’
Cl-Cs-al kyl, hal ogen, or keto groyps, whereby thege,groyps can i nked to
the am ne of the tetrah%‘i‘%ﬁéﬁﬁ?ﬁ‘ﬁ@i‘?@l”s‘i@? Vi“éla’aﬁl?g Cﬁfg’QP@F%Og
optionally can be hydrogenated at one or nore sites, R5 neans a hydroxy
group, methylene group mean a (C;-Cg)-cycloalkyl ring or

R! and R® together mean an annelated five- to eight-membered, saturated or
unsaturated carbocyclic compound or heterocyclic compound,

are another subject of this invention.

Especially preferred are compounds of general formula I, in which

R!and R?, independently of one another, mean a hydrogen atom, a hydroxy
group, a halogen atom, or a (C,-Cs)-alkoxy group,

R’ means a hydrogen atom, or a halogen atom,

R* means a quinolinyl, quinolonyl, quinazolinyl or phthalazinonyl group that
is optionally substituted with C,-Cs-alkyl, halogen, or keto groups,
whereby these groups can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites,

R’ means a hydroxy group,

R® means an optionally partially or completely fluorinated (C;-Cs)-alkyl
group,

R’ and R, independently of one another, mean a hydrogen atom, a methyl or
ethyl group, or

R! and R® together mean an annelated five- to eight-membered saturated or

unsaturated carbocyclic compound or heterocyclic compound.



R6 nmeans an optionally partially or conpletely fluorinated (d -C5)-al kyl
group, R7 and R8, independently of one another, nean a hydrogen atom a

met hyl or ethyl group, or RL and R8 togethqg mean an annel ated five- to

ei ght - menbered saturated or wunsaturated carbocyclic conmpound or

het er ocyclic conpound 13 Quite especially preferred are conpounds of
general fornmula I, in which RL and R2, independently of one anot her, nean a

hydrogen atom a hy@%lﬁfé%sp%{agl&%éeei%n% Hl%rc'oﬁfpoﬁﬁ n&afz{ahﬁ{lla ma&ffﬁ@h or

met hoxy group, ns a atomor “a c neans a

qui nolinyl, quinolo QUi zoI|n ht h Ia2|non t ha

optional ly substi tu?%dm%??( ‘FR?HB‘F tJrYD‘ﬁIé’n ABRPEL E@P’éé)ﬂ{‘@ﬁ‘%ﬁe’b O, yﬂmxy

hydr oxy, or keto group or a fluorine atom whereby these groups can be
linked to the anine of tigeoup; eflnahyciatomegtadilirmeataysirermethaxagpuposi ti on
and optionally can be hydrogenated at one or nore sites, RS neans a hydroxy

group, R6 neans a tmR3fl u%@ﬁgahy&ogémugmdi?a@mﬁlﬁ&mmndependentIy of one
anot her, mean a hydrogen atom a nmethyl group or an ethyl group, or R and

R8 toget her nmean anannel € ToIt
optionally is subst iRti‘ut eﬁ%ﬁggqﬁﬁ’gﬁ@%{‘% e?z(é%llﬁ fo&r ?@%‘ m lgﬁﬁﬁﬁﬁﬁt
formula (1) according to.claim i,n.which. andR8 to

annel ated si x- menber ed hdt &98§ Y?‘PSEWOWOHWIEW%%W Sﬁ ctgﬂrﬁemamethyl

hydroxy, or keto group or a fluorine atom,

whereby these groups can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites,

R’ means a hydroxy group,

R® means a trifluoromethyl group,

R’ and R?, independently of one another, mean a hydrogen atom, a methyl group

or an ethyl group, or

R! and R® together mean an annelated, six-membered heterocyclic compound,

which optionally is substituted by a hydroxy group.

Stereoisomers of general formula (I) according to claim 1, in which R! and R®
together mean an annelated six-membered heterocyclic compound, which contains an
oxygen atom and a boron atom and which optionally is substituted by a hydroxy group,
are another subject of the invention.

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

The alkyl groups that are mentioned in the claims, in particular RLREL R RS,

R’ RE R® R R' R' and R'? canbe straight-chain or branched and stand for, for



oxygen atom and a boron atom and which optionally is substituted by a

hydr oxy group, are another subject of the invention. The designation

hal ogen at om or hal ogen neans a fluorine, chlorine, bromne or iodine atom
A fluorine, chlorine or bromne atomis preferred. The fluorine atom and
the chlorine atomare especially preferred. The al kyl groups that are
mentioned in the clains, in particular Rl, R2, R3, R6, R7, R8, R9, R0,
R11, R12, and R13, can be straight-chain or branched and stand for, for 14

exanpl e, a mnet tydmpletambthyh) ethybmypropyls Bepramy n-butyh udoybytyl, savt-butt/y lor n-pentyl,
tert-butyl, or n-pentyl, 2,2-dinethylpropyl, 2-nethylbutyl or 3-nethyl butyl

group. A O - C39al ket Rupyli §-md%ﬁ$1ﬁ5ff&?-m€ﬁ@}bu@ﬁfgrp&fﬁ.i&@?l@;)Ia]Eﬂ Sblsisi t ut ed

by a group that is sel'ected from'l-3 hydroxy™ groups, 1-3 hal ogen atons, 1-3
(Cl-C3) -al koxy rfouegis and/or 1-3 COOR' groups. Hydroxy groups are
preferred. A k?ﬁ%edf up R4 has the neaning that is nentioned in the preceding
paragraph, but the 1L_:ossi bl e substituents are selected fromthe group of
hydroxy, hal ogen andhgxgancpfiongiy®e sipstituiediby)a gperihat wd&ﬁ@dmﬁhgﬁé}@my
meaning that is nmentioned in the first paragraph that relates to alkyl
groups, but t hgroppsdi-dhalogerbatdbins uleAi(€,-65)ealketyegroepk mdmnlt-hél(mlbﬂlgroumlo,
SR10 and N(ROR 0), whereby RO and R O nean hydrogen, d -C5-al kyl or (COC -

C5-al kyl, and phlidxylgoilssfe pfiefdrr@d as above. The al koxy groups can be
straight-chain or bfanched and stand for a nethoxy, ethoxy, n-propoxy,

J A T R A SRR R A e S
group I's pref etrhreei\)%'ssible substituents are selected from the group of hydroxy, halogen and (C,-Cs)-
(\ alkyloxy.
Alkyl groups R and R® have the meaning that is mentioned in the first paragraph
that relates to alkyl groups, but the possible substituents are selected from the group
OR', SR and N(R’R'?), whereby R’ and R'® mean hydrogen, C;-Cs-alkyl or (CO)C;-
Cs-alkyl, and alkyl is also defined as above.
The alkoxy groups can be straight-chain or branched and stand for a methoxy,
ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, tert.-butoxy or n-pentoxy, 2,2-
dimethylpropoxy, 2-methylbutoxy or 3-methylbutoxy group. A methoxy or ethoxy
group is preferred.
The alkylthio groups can be straight-chain or branched and stand for a
methylthio, ethylthio, n-propylthio, iso-propylthio, n-butylthio, iso-butylthio, tert.-
butylthio or n-pentylthio, 2,2-dimethylpropylthio, 2-methylbutylthio or 3-
methylbutylthio group. A methylthio or ethylthio group is preferred.
For a partially or completely fluorinated alkyl group, which can be straight-chain
or branched, for example, the following partially or completely fluorinated groups are

considered: fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, 1,1-

difluoroethyl, 1,2-difluoroethyl, 1,1,1-trifluoroethyl, tetrafluoroethyl, pentafluoroethyl,



|

The al kyl thi o groups can be strai ght-chain or branched and stand for a

nmet hyl t hi o, ethylthio, n- propyl thio, iso-propylthio, n-butylthio,

i so-butylthio, tert.- butylthio or n-pentylthio, 2,2-dinethylpropylthio,
2-methyl butyl thio or 3- methylbutylthio group. A nethylthlo or ethylthio
group is preferred. For a partially or conpletely fluorinated al kyl group,
whi ch can be straight-chain or branched, for exanple, the follow ng

S?Hiuglrloxe%ylcmi"ﬁ%y O“ﬁ?at 1|1u§f§§|q artﬁiulﬂﬁlogé)%g@gf fluoromﬂhw

1, 2-difluoroethyl, 1,1, 1tr|fluoroeth tetrafluoroethyl entafluoroethyl
15 C3F7, C3remsntauemyethyharops siprefeqye t’ﬁbe Teagends aretqeéﬂmqrpmllmamlﬁblqm thgr oup
or the pentafluoroethyl group is preferred. The reagents are comercially
avai |l abl e, or tpublishedsinthésed of thetchesgending réezents beloap dm tieqyior astgent s bel ong
to the prior art. Aryl substituents Rl and R2 can forma ring by two aryl

substituents togeth Wﬂu@ﬂ L ghaRP cselotataashd BoRd &9l RS Y.
o o Ly, Op: ot aNGs R GERN AEIAR g EPMJ I SRHRET Qe

NG -Coal ki) e ol é@%ﬁ%ﬁf%%%*%%f t@?“éﬁ?)éé% LG R,

ring-carbon atons, such _that an annelated ring is produced. The substituent
NRORLO means, OrHaxampNE:-(Giidn, RCeER kRl D)2, and-NENsCH- Ny lerely p= 1 or
NH( C3H7), N(C3H7) 2, NH(C4AH9), N(C4H9)2, NH(C5H11), N(C5H11)2, NH(CO) CH3,
NH( CO) C2H5, NH2COHe3efmindHt&ny cAdHe ,abmre-citdﬂl(gfmn)p@atﬂlmkeﬁhe doyalyoadjdoeht aybup
nmeans a saturated cyclic group, optionally substituted by one or nore

groups sel ect eqnﬂgt&mdwéﬁwueﬁaﬁ%mﬁﬁia@aﬁﬂ@wmméﬁl C5) - al kyl groups,
or (O -C5)-al koxy groups, with to 7 ring-carbon atons, such as, for

A oy e P Opy'me%%,s*exu&wwwrgxms (Y5 RHE Worr, TR AL G QRYL Y
NH(C2Hs), N(C;Hs),, NH(C3Hy), N(CsHy)2, NH(CsHy), N(C4Hg)2, NH(CsHyy),
N(CsHy,),, NH(CO)CH3, NH(CO)C,Hs, NH(CO)CsH7, NH(CO)C4Hs, or
NH(CO)CsHy;.

The cycloalkyl group means a saturated cyclic group, optionally substituted by
one or more groups selected from hydroxy groups, halogen atoms, (C;-Cs)-alkyl groups,
or (C;-Cs)-alkoxy groups, with 3 to 7 ring-carbon atoms, such as, for example,
cyclopropyl, methylcyclopropyl, cyclobutyl, methylcyclobutyl, cyclopentyl,

( methylcyclopentyl, cyclohexyl, methylcyclohexyl, cycloheptyl, and methylcycloheptyl.

The cycloalkylalkyl group means, for example, -(CH,)-cycloalkyl, -(C;H,)-
cycloalkyl, -(C;Hg)-cycloalkyl, -(C4Hg)-cycloalkyl, or -(CsHig)-cycloalkyl, whereby
cycloalkyl is defined as described above.

Cycloalkylalkenyl group means, for example, -(CH=CH)-cycloalkyl,
-[C(CH;)=CH]-cycloalkyl, -|CH=C(CHj3)]-cycloalkyl, -(CH=CH-CH,)-cycloalkyl,
-(CH,-CH=CH)-cycloalkyl, -(CH=CH-CH,-CH;)-cycloalkyl, -(CH,-CH=CH-CH,)-
cycloalkyl, -(CH,-CH,-CH=CH)-cycloalkyl, -(C(CH;3)=CH-CH,)-cycloalkyl, or

-(CH=C(CH3)-(CH,)-cycloalkyl.



met hyl cycl opentyl, cycl ohexyl, nethylcycl ohexyl, cycloheptyl, and
nmet hyl cycl oheptyl. The cycl oal kyl al kyl group neans, for exanple,
-(CH2) -cycl oal kyl, -(C2H4) cycl oal kyl, -(C3H6)-cycl oal kyl
-(4H8) - cycl oal kyl , or -(C5H10)-cycl oal kyl Iher eby cycloal kyl is defined
as descri bed above. Cycl oal kyl al kenyl group neans, for exanple,

-(CH=CH) - cycl oal kyl , [C(CH3) =CH| - cycl oal kyl, -[CH=C(CH3)]-cycl oal kyl,

- (CH=CH CHZ) - cycl oal k (CH2- CH=CH) - cycl oal kyI

- ( CH=CH CH2- CH2) - cy & f%exoa]{(ﬁ;@n@g@gﬂl@@nﬁ @9@@&{4}1@1& 1s bonded to the system
- (CH2- CH2- CH=CH) - cycl oal kyl , -(C(CH3) =CH CH2) - cycl oal kyl , or
- ( CH=C( CH3) - ( Cixg aryahlang vikaydn exbedouble Hond CExometinldaylis ;ilefmregroup i s defined
as a group that is bonded to the system (ring or chain) via an exo-doubl e

bond. Exomet hyl ene rrﬁeae@o%&agﬂgmw?s ﬁlﬁ%ﬁfn?ﬁié%ﬁ'caﬂb@%éﬁnﬂﬂé BE8MAkEC and

can be, for exanple, pyrroli I m dazol 1 di ne, pyrazolidine,

pi peridi ne. As.su uent s dr ox en aIkyI
b bups or (O - BN, P Bratiite 3 bndiRtey e o i iRy %Hpsgif) W U e
defined as heter ocycIyI gr oups that are bonded to the skeleton via a

Cl- C5- al kyl gr 8t9ms: (e amikyl gaoupsiey (Cytoatkexarerpepssare sutaMe chai n or
branched. Heterocyclyl al kenyl groups are heterocyclyl groups that are bonded
to the skeleton vi #etamoaychddlkylagreubs@re Giret ky hetgrozyplyl ploepethyt srhdonded to

al kenyl ene groups can be straight-chain or branched. Aryl groups R4 and R6
can be phenyl t I b I
hydr oxy, Cl - CSQEAeI %%)%HM%FOASC ssé:liéil %r{“ﬁ’leg&t h%refb (%%ﬁkﬂcgaﬁ%%b&%é%“ C—ghﬁg}i&l
COOH, N(R9R1),.andhn tro are considered. The degree of substitution can be
singl e or nmul t PPI&€™4nd can contain several

Heterocyclylalkenyl groups are heterocyclyl groups that are bonded to the
skeleton via an unsaturated C,-Cs-alkyl group, whereby the alkenylene groups can be
straight-chain or branched.

Aryl groups R* and R® can be phenyl or naphthyl.

As substituents for both groups, C,-Cs-alkyl, hyd}oxy, C;-Cs-alkoxy, C;-Cs-
alkylthio, halogen, cyano, COO(C;-Cs)alkyl, COOH, N(R9R1°), and nitro are
considered. The degree of substitution can be single or multiple and can contain several
substituents that are the same or different. Mono- or di-substituted phenyl and naphthyl

( groups R* are preferred.

The aryl groups can be partially hydrogenated and then, in addition to or as an
alternative to the above-cited substituents, can also carry keto, (C;-C;)-exoalkylidene. A
partially hydrogenated phenyl is defined as, e.g., cyclohexadienyl, cyclohexenyl, or
cyclohexyl. A partially hydrogenated substituted naphthalene system is, for example, 1-
tetralone or 2-tetralone.

The arylalkyl group is an aryl group that is bonded to a skeleton via a C,-Cs-
alkyl group, whereby the alkyl group can be straight-chain or branched. For example,

benzyl or phenethylene can be mentioned.



substituents that are the same or different. Mno- or di-substituted phenyl
and naphthyl groups R4 are preferred. The aryl groups can be partially
hydrogenated and then, in addition to or as an alternative to the
above-cited substituents, can also carry ketb, (Cl -C3)-exoal kylidene. A
partially hydrogenated phenyl is defined as, e.g., cyclohexadienyl,
cycl ohexenyl, or cyclohexyl. A partially hydrogenated substituted
napht hal ene systemis, for exanple, 1- tetralone or 2-tetral one. The
aryl al kyl group is An aaylpikenylenonn isan aryd gpowdbe i¢ bonded e pskelptopivia HCeCeCs-
al kyl group, whereby the al kyl group can be straight-chain or branched. For
exanpl e, benzylkenyl gotnerstheydbgnke dkenybgrovprian basntaight-chain or branched.
................................. 17 An aryl al kenyl group is an aryl group
that is bonded to a ' : G- - ] : Lkenyl
Etﬁg gxh?ll%ﬂg}’grﬁuﬁ‘ls% &Vt gfﬁﬁe&@ﬂy Is bGIlrl@éHDclo MR $S8 @LE

group can be straig r~ branched: arylallanyl group Is an ary
group that is nded to the skeleton via a -Ch-.al kinyl gro wher eby t he
al ki nyl group & YEgroélPr g?’arﬁf’ygﬁﬁmn%#gﬁv%?g@%m%ﬁhﬁégfﬁ@ngﬁédbi cyclic
het eroaryl groups R4 and R6, which can be hydro&_gnat ed at one or nore sites,

are defined as al | Msaneeydiciar biyche beteropey] gravpai @nd Rngvhigh cane hydgegenated

contain at | east one heteroatom and at nost seven heteroatons. R ng systens
with 1-5 het eatoaice@rsnare git¢y; efectefined as’dll meharyoht onbicycdlickhrombtiogen systenssthatl - 2
oxygen atons and 1-2 sulfur atons are suitable, which can occur in the ring

systemin all syheiamRidast didheteroASm!a8 9t AdstisBFoh HferbAbmSX RefLsylstetns WARP 5

specified for the respective heteroatomand, in the sum the highest nunber
o een et b5 5Bl SMRRURES) A (S G 4 BdSat
i m da_zol yl, i so_xazol yl, isothiazolyl, Qxadi azol %/I , .triazolyl, tetrazolyl,
t hi adi azol yl, 1-2 sulfur atoms are suitable, which can occur in the ring system in all subcombinations,
as long as they do not exceed the number specified for the respective heteroatom and, in
the sum, the highest number of seven heteroatoms. For example, compounds of formula
Iin which R* or R® means furanyl, thiophenyl, pyrazolyl, pyrrolyl, oxazolyl, thiazolyl,
imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl,
pyridyl, pyridiminyl, pyridazinyl, pyrazinyl, triazinyl, azaindolizinyl, phthalidyl,
thiophthalidyl, indolyl, isoindolyl, dihydroindolyl, dihydroisoindolyl, indazolyl,

benzothiazolyl, indolonyl, dihydroindolonyl, isoindolonyl, dihydroisoindolonyl,

—

benzofuranyl, benzimidazolyl, indolizinyl, isobenzofuranyl, azaindolyl, azaisoindolyl,
furanopyridyl, furanopyrimidinyl, furanopyrazinyl, furanopyridazinyl,
dihydrobenzofuranyl, dihyrofuranopyridyl, dihydrofuranopyrimidinyl,
dihydrofuranopyrazinyl, dihydrofuranopyridazinyl, dihydrobenzofuranyl,
dihydroisoquinolinyl, dihydroquinolinyl, benzoxazinonyl, phthalazinonyl, quinolinyl,
isoquinolinyl, quinolonyl, isoquinolonyl, quinazolinyl, quinoxalinyl, cinnolinyl,
phthalazinyl, and 1,7- or 1,8-naphthyridinyl are thus part of this invention and represent

a special embodiment of the invention.



pyridyl, pyridimnyl, pyridazinyl, pyrazinyl, triazinyl, azaindolizinyl,
pht halidyl, thiophthalidyl, indolyl, isoindolyl, dihydroindolyl,
di hydr oi soi ndol yl, indazolyl, benzothiazolyl, indolonyl, dihydroindol onyl,

i soi ndol onyl, di hydroi soi ndol onyl, benzoful&nyl, benzi m dazolyl,
i ndol i zi nyl, isobenzofuranyl, azaindolyl, azaisoindolyl, furanopyridyl,
furanopyrimdinyl, furanopyrazinyl, furanopyridazinyl, dihydrobenzofuranyl,

di hyrof uranopyri dyl, di hydrofuranopyrim dinyl, dihydrofuranopyrazinyl,
di hydr of ur anopyr i dafi thy heterbiatyl graipe azeofantiztyydr,compildisighyisgemsdted | conpbunds of
di hydroqui noli nyl, benzoxazi nonyl, phthal azinonyl, quinolinyl,

i soqui nol i nyl, fekunt BWhich Rsﬂ%dhi‘féhﬁl%o g%h}’l‘a&%yfh)ﬁ&l ARUDRENA) pBMidy

ci nnol i nyl, phthala2|nyl and 1, 7- napht hyfidinyl are thus part of

this invention e nven n | f

t he heteroaryl tegl?lgﬁ&%gﬁ%ﬁ &IPY&QS% lgallgcpg%l%g}'g% nglln?}dl %ﬁdﬁ% %yﬁ’cﬁrrpounds of
formula | in which R4 rreans t et rahydropyranyl, 2H pyranyl, 4H-pyranyl,

pi peridyl, teemapyrdplyd Haprid Hl:tf‘ﬁiléﬁwmdi ghromgtpgdpthc qmaZIYbnyl

1H pyridi n-4-onyl, 4- am nopyridyl, 1H pyridin-4-ylideneam nyl, chr omanyl ,
t hi ochr omanyl , demydﬂmndmmjmj'lnmtrhhydroquimlhazhyldir}qummﬂimyyI5,6,7,8-tetrahydro-1H-
di hydroqui nolinyl, 5,6,7, 8- tetrahydro | B qui nolin-4-onyl,

decahydr oi soqu
e o oS aablipL Ak b dro[%"f°‘*bﬂ$€z%%>§.°ﬁﬂ*&@ sofiheliny

I,
benzol 1, 41t hi asRgnsun SRR 4 ‘?‘éﬁ gggﬁ@%@ﬁeﬂﬁg& BRI, oy

3H qui nazol i n- 4-qnyl, 1H- qui pnazolin-4-g9
3, 4- di hydr o- | Hdt BE(il floxaghyf-onyl, 3»41dﬂ?yd30 -4H-benzo[1,4]thiazinyl, 4H-
tetkahydr o[ 1, 5] napht hyri di nyl, dihydro-IH[1, 5] naphthyridyl, | H][

1, 5] napht hyr i dbénzobh¥]thiaziGyl/ 18—,3,4atertmhydhoquihbkaimgh tllhI,tcihﬂblinA—omgy I3H-quinazolin-

1, 2-di hydropyrido[ 3, 2-d] [ 1, 3] oxazi n- 4-onyl, octahydro-1Hi ndolyl,

2, 3-di hydr o- 1HAL ;9! 1H-quid&ioMAVA bRy 25141 9} A6l 1Y uindxaBn-2-onyl, 2,3-1,2,3,4-
tetrahydro[ 1,5 naphthyridinyl, dihydro-1H-[1,5]naphthyridyl, 1H-[1,5]naphthyrid-4-
onyl, 5,6,7,8-tetrahydro-1H-naphthyridin-4-onyl, 1,2-dihydropyrido[3,2-d][1,3}oxazin-
4-onyl, octahydro-1H-indolyl, 2,3-dihydro-1H-indolyl, octahydro-2H-isoindolyl, 1,3-
dihydro-2H-isoindolyl, 1,2-dihydroindazolyl, 1H-pyrrolo[2,3-b]pyridyl, 2,3-dihydro-
1H-pyrrolo[2,3-b]pyridyl, or 2,2-dihydro-1H-pyrrolo[2,3-b]pyridin-3-onyl are part of
this invention.

If this is a heteroarylalkyl group, it is understood to include an optionally also
partially hydrogenated heteroaryl group as described above, which is bonded to the
skeleton via a C;-Cg-alkyl group, which can be straight-chain or branched.

A heteroarylalkenyl group is defined as an optionally also partially hydrogenated
heteroaryl group, as described above, which is bonded to the skeleton via a C,-Cs-
alkenyl group, which can be straight-chain or branched.

As hydroxy protective group R'!, the protective groups that are known to one
skilled in the art, such as, e.g., trimethylsilyl, tert-butyldimethylsilyl,

phenyldimethylsilyl, or benzyl, can be present as needed.



di hydr o- 2Hi soi ndol yl, 1, 2-di hydroi ndazolyl, 1H pyrrol o[ 2, 3-b] pyridyl,

2, 3-di hydro- 1H-pyrrol o[ 2, 3-b] pyridyl, or

2, 2-di hydro-1 H pyrrol o[ 2, 3-b] pyridi-3-onyl gre part of this invention. I|f
this is a heteroaryl al kyl group, it is undet’stood to include an optionally
also partially hydrogenated heteroaryl group as described above, which is
bonded to the skeleton via a Cl-Cs-al kyl group, which can be straight-chain

or branched. A heteroary|]al kenyl grpup is defined as an optionally al so
partial |y hydrogenaf&hydsexegratp i Rosaihs pratscigd & onp of therepmanoniy nged hygroxy
bonded to the skeleton via a C2-Cs- al kenyl group, which can be

st r ai ght - chai npmtechivapgonpsias, Ag.,logdzyd ethep rsdylkeathéry sichrasugpg RICH;);SiH@-, pr ot ect i ve
groups that are known to one skilled in the art, such as, e.g.,

trinethylsilyl (ph%ﬁﬂ}(C@H%Sl-g)s,@érh}éﬁtzi)((ﬂl{g)zSi@letmélaﬂib FedhtSs IO LG s-Rlky1R@IE Bt

can be present as neede The hydroxy group in R5 can be protected by

one of the conpp ¥]]!§§ r tective groups as, e.g., benzyl ether,
silyl ether, 2§£|§5a5, gﬂaﬁ&%fgﬁé)eg I'-O, (phenyl)(CH3)2Si -0,

(tert-butyl)(CH3)2Si-0O_ . or_can be present ~as Cl-Co-al kyl ether or

Cl- C5-al kyl ester oﬁsbaéihcza}Rg’égﬁthmMﬁO&HFW%@,g?t he hydroxy group is
preferred. If RL and R8 forma five- to eight-nenbered carbocyclic conpound
or heterocyclic colfjfdund Rédbswa fivbstoidight-emmbezed carbyayklic cayptexhdrhen i s
present. As heteroatons, nitrogen, oxygen, sulfur or boron are suitable.

For the case tRh@brok _icfcféﬁ{ﬁ%ﬁnc_h@il%r QsMalied), aMPRURAy KON RIS phQEAN, this is a
speci al aspect of this invention. If a siX-nenbered heterocyclic conpound is

present, radicals ﬁg'hgt?ﬂog%%%{, ﬁfet{rgg% ,|QX${E§{5§E§¥iﬁlirlb%r3nh§e%i'ia%?edy exi sting

tetraline systemforims hiI's purpose, 'RlL is bonded to

thelcarbon atomthat is directl dj acent : . ..
IE‘or tﬁe case that tﬁ/e t%n]neg heterocyclic compound contains boron, this is a

special aspect of this invention. If a six-membered heterocyclic compound is present,
radicals R! and R® form two links, while the already existing tetraline system forms the
other 4 links. For this purpose, R is bonded to the carbon atom that is directly adj aceﬁt
to the bridge-carbon atom, and R® is then the Z substituent of the exo-double bond.

Compounds of general formula I in which R® means a (C;-Cs)-alkyl group or an
optionally partially or completely fluorinated (C;-Cs)-alkyl group, a (C;-Cs)cycloalkyl
group, a (Cs-C7)cycloalkyl(C;-Cg)alkyl group, a (C;5-Cy)cycloalkyl(C,-Cs)alkenyl group,
a heterocyclyl group, a heterocyclyl(C;-Cs)alkyl group, a heterocyclyl(C;-Cs)alkenyl
group, an aryl group, an aryl(C;-Cs)alkyl group, or an aryl(C,-Cs)alkenyl group are
another subject of the invention.

Compounds of general formula I in which R'isa phenyl or naphthyl, phthalidyl,
thiophthalidyl, benzoxazinonyl, phthalazinonyl, quinolinyl, isoquinolinyl, quinolonyl,
isoquinolonyl, indazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl,
phthalazinyl, 1,7- or 1,8-naphthyridinyl, dihydroindolonyl, dihydroisoindolonyl,
benzimidazole or indolyl group that optionally is substituted with C;-Cs-alkyl, halogen,

hydroxy or C;-Cs-alkoxy are a preferred subject.



to the bridge-carbon atom and R8 is then the Z substituent of the

exo- doubl e bond. Conpounds of general formula I in which R6 neans a
(d-C5)-al kyl group or an optionally partially or conpletely fluorinated
(C-C5)-al kyl group, a (C3-C7)cycloal kyl gPbup, a

(C3-C7)cycl oal kyl (A -Cs)al kyl group, a (C3-C7)cycl oal kyl (C2-C8) al kenyl
group, a heterocyclyl group, a heterocyclyl (Cl-Cs)al kyl group, a

het er ocycl yl (C2- C8) al kenyl group, an aryl group, ,an aryl (C1- C8) al kyl group,
or an aryl (C2- C8) al Kempoundsmfigencrel foamulaHein whibh &< meahs 2 hainp livd rgroupy 2
Conpounds of general formula I in which R4 is a phenyl or naphthyl,

pht hal i dyl, uﬁ@t&lPagﬂodyl a UIRBHN AZiro@)) ¥l quiRé BaY 18 bl AW hthQustiye Igtdm;slor a

i soqui nol i nyl, "qui nol onyl, isoquinolonyl, 1ndazolyl, benzothlazolyl

i i nyl,

g%?ﬁ;ghlt Rzri d?mﬁ@%ohglo%rmé:ﬁp‘?ony bagf%rﬁ’%fr ol Le%lzb le pﬁon OEsszeflr%uﬁazol e or
dol yl t hat t [ bsti tuted._w 1- | kyl al

hyar oxy o G- eETETREA %Qx?@oéxdgiaé%%ﬁ@&oﬁa@m whigh %ﬁ%‘@%w@my aner al

formula I, in which R4 neans a quinolinyl group, a quinolonyl group, a
qui nazol i nyI gqouplonyl, quimaclolyb oy & phthalaginosylgneupal azi nyl group or a
pht hal azi nonyl group, are another preferred subject of the invention.

Especially preferr %ﬁdb%v@%%ﬂaﬁh&érow%ainﬁwd@dmﬁsakéto\g'edwf)halw neans

a quinolinyl, quinolonyl, quinazolinyl ‘or a phthalazinonyl group. If an

above- ment | onedy ek e OFKFhI s S AIBRL AR B By SHOHBE MRy, 8l cofinem c1 1Y

useful regioi sOMers exanpl e one and"

pht hal azi n- 2- on f;\re al so subj ects of%‘étge i nvention. Conmpounds of general
formula | in whhbalaps-repmerealpesubiesis of R INVERERTL or an  optional | y

part(l ally or conpletely fluorinated (O -Cs)-al kyl group, an aryl group, an

aryl (d -Cg) al kyl gr GompoandsofigenrGal fasr)lalalienwmqu]b(lmnpam A(C3-5)-plkyy gtonp ok ywh

aroup. & (& optionally partially or completely fluorinated (C,-Cs)-alkyl group, an aryl group, an
aryl(C,-Cg)alkyl group, an aryl(C,-Cg)alkenyl group, a (C;-C7)-cycloalkyl group, a (Cs-
Cy)cycloalkyl(C;-Cg)alkyl group, or a (C3-Cr)cycloalkyl(C,-Cg)alkenyl group are a
special subject of the invention.

Compounds of general formula I in which R® represents a (C,-Cs)-alkyl group or
an optionally partially or completely fluorinated (C,-Cs)-alkyl group are another subject
of the invention. The completely fluorinated alkyl groups, in particular the CF3 group,
are especially preferred.

Compounds of formula I in which R* means a C1-Cyo-alkyl group, which
optionally can be substituted by 1-3 hydroxy groups, halogen atoms, an optionally
substituted phenyl group; a monocyclic or bicyclic heteroaryl group that optionally is
substituted by 1-2 keto groups, 1-2 (C;-Cs)-alkyl groups, 1-2 (C,-Cs)-alkoxy groups, 1-3
halogen atoms, 1-2 (C,-Cs)exoalkylidene groups and/or that contains 1-4 nitrogen atoms
and/or 1-2 oxygen atoms and/or 1-2 sulfur atoms, whereby these groups can be linked to

the nitrogen atom via any position and optionally can be hydrogenated at one or more

sites, are another subject of the invention.



C, )cycloal kyl (Cr-Cg)al kyl group, or a (C3-C7)cycl oal kyl (C2-Cs) al kenyl group
are a special subject of the invention. Conpounds of general fornmula I in
which R6 represents a (O -C3)-al kyl group or.. an optionally partially or
conpletely fluorinated (C, -C3)-al kyl group dle anot her subj ect of the
invention. The conpletely fluorinated al kyl groups, in particular the CF3
group, are especially preferred. Conpounds of fornmula I in which R4 neans a
d - C10-al kyl group, which optionally can be substituted by 1-3 hydroxy
groups, hal ogen at orfe0mRaYngp et forapiay in HhydR means agnenpryclis erupicyclichstesrard i ¢
or bicyclic heteroaryl group that optionally is substituted by 1-2 keto

groups, 1-2 (Cg@H that dptiongilyisgabstitutzd bClon€s) matdkgmyppetastesl, from §C;-Oaf-akyn

atons, 1-2 (d-C3)exoal kylidene groups and/or that contains 1-4 nitrogen

atons and/ or IxgumXaedh GHtRARBIPSEY tersubstfutsd bl 113 BYREBy e 60N3 IABOR® gr oups

can be linked to the nitrogen atomvia any position and optionally can be

Compounda. of 1 dF ek P HoRh b B Gl RE B Aok By 0" et er oar 1

group that optionpally is substituted by one or npre groups selected from
(Cl-C5)-al kyl e ytlelmeogxowﬁméﬁlaat|09t1e%111ywent§m§slr?pm0§an Bipms_andiopdroxy
groups or 1-3 COOR6 groups), (d-C5)-al koxy groups, hydroxy groups, hal ogen
atons, or (Cl- d33pexataisphddehe mifonaemandd/ohdi2 lepe goops, whecahytthispsoup- Gn be
nitrogen atons and/or 1-2 oxygen atons and/or 1-2 sul fur atons and/or 1-2

keto groups, WIRkedYo thRiafnifl Sfthe ¢tah R@ondphftaBelsQstbis iy ostiont 448 optionally
t et rahydr onapht hal ene systemvia any position and optionally can be

v omenat el 8 06RO 58, RIS Rat L CEPARY RO 7 °
whi dh R4 means b%n%blegrr]glllﬁ, aPehésB?éiL@' Ilar’eferred.

Compounds of general formula I in which R* means a phenyl, phthalidyl,
isoindolyl, dihydroindolyl, dihydroisoindolyl, dihydroisoquinolinyl, thiophthalidyl,
benzoxazinonyl, phthalazinonyl, quinolinyl, isoquinolinyl, quinolonyl, isoquinolonyl,
indazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or
1,8-naphthyridinyl, dihydroindolonyl, dihydroisoindolonyl, benzimidazole or indolyl
group that optionally is substituted with C;-Cs-alkyl, halogen, hydroxy, C;-Cs-alkoxy,
keto or (C;-Cs)exoalkylidene are a preferred subject of the invention. Compounds of

( general formula [, in which R* means a quinolinyl, quinolonyl, quinazolinyl or
phthalazinonyl group, are quite especially preferred.

The compounds of general formula I according to the invention can be present as
stereoisomers because of the presence of asymmetry centers. All possible diastereomers
(e.g.: RR, RS, SR, SS) both as racemates and in enantiomer-pure form are subjects of
this invention.

In addition, the compounds according to the invention can be present as E-/Z-

isomers. Both the separate E or Z isomers and mixtures thereof are subjects of this



|

i soi ndol yl, di hydroi ndolyl, dihydroisoindolyl, dihydroisoquinolinyl,

t hi opht hal i dyl, benzoxazi nonyl, phthal azi nonyl, quinolinyl, isoquinolinyl,
qui nol onyl, isoquinol onyl, indazolyl, benzothiazolyl, quinazolinyl,

qui noxal i nyl, cinnolinyl, phthalazinyl, 1,7220or 1, 8-naphthyridinyl,

di hydr oi ndol onyl , di hydr oi soi ndol onyl, benzi m dazol e or indolyl group that
optionally is substituted with d -C5-al kyl, hal ogen, hydroxy, C -C5-alkoxy,
keto or (O -C3)exoal kylidene are a preferred subject of the invention.
Conpounds of gewratiah. EdZiMixdures cambedeparhteR4vitheamsmeanlguisedetiyplds, sgeh ax fany|
qui nazolinyl or phthal azi nonyl group, are quite especially preferred. The

conpounds of gepangle, éRbMModrabhpccording to the invention can be present as
st ereoi sonmers because of thée presence of asymmetry centers. Al possible

di astereoners (e.gm..R R bot g nd |
enanti omer - pure for r‘lﬁhggéi‘nggg}dg?{:%or@?)g t? %}egn?%\glgﬁt%?[g%%gﬁﬁ%éeaaét?{l(t:)t}‘?,fofnﬁé)f
conpounds according.to, the invention can be present as E-/Z- isoners. Both
the separate ESgis With Eb}ﬁ%ﬁ‘lgglﬁﬂg’ FAR %ré&?"%ﬁl@eé]& edorm ogﬁyc{rm:}go@e,
invention. E-/Z-M xtures can be separated with commonly used net hods, such
as, for exanplselfatejmtrates piopsplpits; pivhtede, qualpade; fumarats darttategbenzosthamesylaat i on
can al so be present in the formof salts wth physiologically conpatible
ani ons, for exaipt€or fuctingef or m of hydrochloride, sulfate, nitrate,
phosphate, pivalate, maleate, fumarate, tartrate, benzoate, nesylate,
citrate or succinat ds: i ; Lhvanti on are produced
a) by the open-chai ﬁhﬁ}%&lg?&%%ﬂ%gﬁﬁ%ﬁéﬁ%ﬁh?%@%ﬁla%i‘;?rpidgl"cegei ng generated
according to nethods_that are known in the prior art, for exanple b
cycl opropanati on of 2 thyehe epsacrhatspissursss pfigeneral formuladiDbenggenemted R | R2,
R3, (R4, R5 and R6 have the

according to methods that are known in the prior art, for example by cyclopropanation of

the compounds of formula IV, in which radicals R', R%, R, R*, R® and R® have the

meanings that are indicated in claim 1

Lewis Saure

{n

[Lewis acid]
which then are cyclized and rearranged to form the compounds of general formula (I)
either without additional reagent or by adding inorganic or organic acids or Lewis acids
under temperatures in the range of —-70°C to +80°C (preferably in the range of -30°C to
+80°C),

b) by the styrenes of general formula (III), produced according to methods
known in the prior art, being converted by an optionally enantioselectively conducted
En-reaction with chiral Lewis acids into the compounds of general formula (IV),
whereby R’ means a hydroxy group, which optionally can be converted into a protective

group according to the other meanings that are defined for R’ in claim 1 in a way that is



meani ngs that are indicated inclaiml] R R Lexls ilurtl Rt Re R ! ~ Rs
Ra N (11) (1) [Lews acid] which then are cyclized and rearranged to form
t he conpounds of general fornula (1) either w thout additional reagent or
by addi ng i norganic or organic acids or LewiZd acids under tenperatures in
the range of-70C to +80C (preferably in the range of -30Cto +80C), b) by
the styrenes of general forrmula (II11), produced according to nethods known
in the prior art, being converted by an optionally enantiosel ectively
conduct ed En- fkamawnitoanekkiledin thehrt| Byiredustipulgnd amimatine, thoimpioe (¥} isgirodyenér al
formula (1V), whereby R5 neans a hydroxy group, which optionally can be
converted into adcdtiieas therfethod HaPisAGOMAb Ble bl the BRI neani ngs that are
defined for RS inclaiml1l in a way that is 23 known to one skilled in the

art. By reduction and -anm nation, theﬂ;&l;> (V) is produced according to the

method that is known to onewski¥led inflthgeart, RT R RRR® @ YOR WR= a WR
a xaaarnOFW R LY : ! i
| )

y Katatysolar -
) ()
1. Radukion
2. AWM,
(
Lewis S3ure
MR o
W) U

[Key: Katalysator = Catalyst; Reduktion = Reduction; Lewis Séure = Lewis Acid]

which then is cyclized to form the compounds of general formula (I) either without
additional reagent or by adding inorganic or organic acids or Lewis acids under
temperatures in the range of -70°C to +80°C (preferably in the range of -30°C to
+80°C). Radicals R', R% R®, R, R’, R® R’ and R® that are defined in general in the
above-cited formulas have the meanings that are indicated in claim 1 and with R'* in the
meaning of (C;-Cs)-alkyl, or benzyl.

The binding of 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.



w3} (M RR et a. RadOWi 4RZSRSafi MR/ {IVWR R R1Lgw3
Eire """ a~R - Ita Ra R Ra N/ (t} [Key: Katalysator = Catal yst;
Reduktion = Reduction; Lewis Saure = Lewis Acid] which then is cyclized to
formthe conpounds of general formula (1) ei 2ther without additional r eagent
or by adding inorganic or organic acids or Lewi s acids under tenperatures
in the range of -70C to +80C (preferably in the range of -30C to +80C).
Radicals Rl, R2, R3, R4, R5, R6, R7 and R8 that are defined in general in
the above- cit &ytesel paeparatiprs,ef 1R selie amichddibeen nfecied it secombinant ¢l ai m 1
and with R12 in the nmeaning of (Cl-C5)-alkyl, or benzyl. The binding of
subst ances t o thheulgVvinges that cadel for the Ry tans us(edalmr tha bimdigestudit® r lni cdmphnsomoe
receptors (mneral corticoid receptor (MR), progesterone receptor (PR) and

androgen r ecepttﬁg refedEicke suBstER T ITREeMethabdiR, BleGuBNtarices SHEW B &ph!ffifihPEUREd

receptors.
GR. ICs5y(GR) =20 nM and ICs5o(PR) > 1 pM were measured for the compound from

Example 1, and ICso(GR) = 30 nM and ICs¢(PR) > 1 pM were measured for the
compound from Example 2.

The GR-mediated inhibition of the transcription of cytokines, adhesion
molecules, enzymes and other pro-inflammatory factors is considered to be an essential,
molecular mechanism for the anti-inflammatory action of glucocorticoids. This
inhibition is produced by an interaction of the GR with other transcription factors, e.g.,
AP-1 and NF-kappa-B (for a survey, see Cato, A. C. B., and Wade, E., BioEssays 18,
371-378, 1996).

The compounds of general formula I according to the invention inhibit the
secretion of cytokine IL-8 into the human monocyte cell line THP-1 that is triggered by
lipopolysaccharide (LPS). The concentration of the cytokines was determined in the
supernatant by means of commercially available ELISA kits. The compound of
Example 1 showed an inhibition ICso(IL8) = 6.4 nM at a 90% efficiency relative to [*H]-
dexamethasone as a standard.

The anti-inflammatory action of the compounds of general formula I was tested
in the animal experiment by tests in the croton oil-induced inflammation in rats and 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 also applied topically or
systemically at the same time or two hours before the croton oil. After 16-24 hours, the
ear weight was measured as a yardstick for inflammatory edema, the peroxidase activity

as a yardstick for the invasions of granulocytes, and the elastase activity as a yardstick



Cytosol preparations of Sf9 cells, which had been infected wth reconbi nant
bacul oviruses that code for the GR, are used for the binding studies. In
conparison to the reference substance [3H] -dexanet hasone, the substances
show a high affinity to the GR |1C0(GR = %0 nM and | C50(PR) > 1 pM were
measured for the conpound from Exanple 1, and I C50o(GR) = 30 nM and | C50(PR)
> 1 pMwere neasured for the conpound from Exanple 2. The GR-nedi ated
inhibition of the transcription of_ cytokines, adhesion_ nolecules, enzynes
and ot her pr o- i 1oF therEastanyofgatrephilic grapplesyteer duthisteple therortpounds ¢fi general

nmol ecul ar mechani smfor the anti-inflammatory action of glucocorticoids.
Thi's inhibiti oformsladriokibitel thyeeabovairendaiaddnflafimutien fiRamicters withafter topical
transcription factors, e.g., AP-1 and NF-kappa-B (for a survey, see Cato,

A. C. B., and Vﬁ%njsﬁ'aticg?mﬁ?ﬁeﬂ%stéxﬁi’c ad3ddizt3ABn 1996) . The conpounds of

general formula | according to the invention inhibit the secretion of
cytokine IL-8 into the h n ocyte cell .line. THP:1 that i.s .triqgger.ed by
| i popol ysacchari de (Q%?E%%H@ggﬁﬁ%%ﬁf%fefl 7?1%?3{0%0&15%9% Cﬂg@%&yelf *hed
in the supernatant by nmeans of comrercially avail able ELISA kits. The
conpound of Exsenglled I'stsrradhdigbetas’ [shi Batzi ldnl.| @Ropeprigyorde: dmmumgiagische 909
efficiency relative to [3H - dexanet hasone as a standard. The
anti - i nf | ammat oGyundidgenPlaimbkutogie und Thetapieficlgtinien fiGlhccorticaids: \Emsnunekigidl
in the animal experinent by tests in the croton oil-induced inflammation in
rats and m ce B Rm M, A% issehSchiaRliSheEV & g
in ethanolic so?%stef’on was a p%}%ﬁ)e{a éi ca?%y e%]g%?‘ Sg ar?l ms{?s %zlaargg.é&Tﬂ%th%st
subst ances were | i opj cal | r...systemcall the sane .ti or
fwnhour s ber or o iRR 58! Theseh BEms¥ MHisiench Salbhesgiesii e
measured as a yardstick for inflanmatory edemn, the peroxidase activi tg as
¥ as

a yardstick forliyaidyiinduesion o thefengymenicsrapsibls indhig respectang dy dxae amuine 941

a yardstick

which are produced from the degradation of proteins (catabolic action of
glucocorticoids). A key enzyme of the catabolic metabolism in the liver is tyrosinamino
transferase (TAT). The activity of this enzyme can be determined from liver
homogenates by photometry and represents a good measurement of the undesirable
metabolic actions of glucocorticoids. To measure the TAT induction, the animals are
sacrificed 8 hours after the test substances are administered, the livers are removed, and
the TAT activity is measured in the homogenate. In this test, at doses in which they
have an anti-inflammatory action, the compounds of general formula I induce little or no
tyrosinamino transferase.

Because of their anti-inflammatory action, and, in addition, anti-allergic,
immunosuppressive and antiproliferative action, the compounds of general formula I
according to the invention can be used as medications for treatment or prophylaxis of the
following pathologic conditions in mammals and humans: In this case, the term
“DISEASE” stands for the following indications:

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

Pprocesses:



25 for the invasion of neutrophilic granulocytes. In this test, the
conpounds of general formula | inhibit the three above-nentioned

i nfl ammati on paranmeters both after topical admnistration and after
system ¢ adm nistration. One of the nobst frequent undesirable actions of a
gl ucocorticoid therapy is the so-called "steroid diabetes" [cf., Hatz, H
J., QG ucocorticoide: |Imunol ogische G undlagen, Pharnakol ogi e and

Therapi erichtlinien, [ ucocorticoids: Imunol ogical Bases, Pharnacol ogy
and Therapy Cui delines], ChtesierubstradtivieilmipediMasésaafany oeigis phiafatily brdohthial
Stuttgart, 1998]. The reason for this is the stinulation of gluconeogenesis
in the liver by inductiofupfa the enzynes responsible in this respect and by
free am no acids, which are produced fromthe degradati on of proteins
(catabolic action of gl ygocarti coj. .. A. key enzyme of the catabolic

met abolismin the liver itﬂéo?‘%’ﬂtbss‘?%ﬁ?ﬁgt g Whsf erase (TAT). The activity of
this enzynme can be determned fromliver honogenates by photonetry and
represents a good measur exBufresiratosy disgssiyndiome (ARRPSbol i ¢ actions of

gl ucocorticoids. To neasure the TAT induction, the aninals are sacrificed 8
hours after the test sub@ramchéstsiss adm nistered, the livers are renoved,
and the TAT activity is neasured in the honbgenate. In this test, at doses

in which they have an. an{i firk bLRFERICAVY [BG!diRAses! HomEIRRALASS atogRNET 2l

formula | induce little or no tyrosinamno transterase’ Because of their
anti-inflammtory action, d, i dition, anti-allergi

I nunosuppr essi ve and hm"rlgf"&i‘“lngP‘é QY eP&n*?“‘Pﬁ%fy?S%ﬁg’H‘r?a%m&F ecbeghaep.§r,
formula | according to the invention can be used as nedications for

treatment or prophyl axi s I&HatieRepnepBIopHifi ng pat hol ogi ¢ conditions in namal s
and (humans: In this case, the term "Dl SEASE" stands for the follow ng
i ndications: (i) Lung di Seasidostdaid gamilamaatosgsaespecially Boedk’ sdisedser v,
allergic and/or proliferative
(1) Rheumatic diseases/autoimmune diseases/joint diseases that are
accompanied by inflammatory, allergic and/or proliferative processes:
- All forms of rheumatic diseases, especially rheumatoid arthritis, acute
rheumatic fever, polymyalgia rheumatica, Behget’s disease
- Reactive arthritis
; Inflammatory soft-tissue diseases of other origins
- Arthritic symptoms in the case of degenerative joint diseases (arthroses)
- Traumatic arthritides
- Vitiligo
- Collagenoses of any origin, €.g., systemic lupus erythematodes,
sclerodermia, polymyositis, dermatomyositis, Sjogren’s syndrome, Still’s
syndrome, Felty’s syndrome
- Sarcoidoses and granulomatoses
- Rheumatic soft-tissue diseases

(iif) Allergies or pseudoallergic diseases that are accompanied by inflammatory and/or

proliferative processes:



processes: 26 Chronic, obstructive lung diseases of any origin, primarily
bronchial asthma Bronchitis of different origins Adult respiratory distress
syndrome (ARDS) Bronchiectasis Al forms of restrictive |ung di seases,
primarily allergic alveolitis, Al formns ofzﬁulnnnary edema, primarily toxic
pul nronary edema, e.g., radiation pneunonitis Sarcoi doses and

gr anul omat oses, especially Boeck's disease (ii) Rheumatic

di seases/ aut oi nmune di seases/joint di seases that are acconpani ed by

i nflanmatory, all ergi c- addl rmsodpllergicaeaciions cek dQuiggke’s eggma, hay ﬁ%/ebﬂnsect
rheumati c di seases, especially rheumatoid arthritis, acute rheumatic fever,
pol ynyal gi a rheumati ca, Beéfeseillergidienetios to pﬁeematéutieabagehtsi blosd derivetivesymat or y
soft-tissue diseases of other origins - Arthritic synptons in the case of

degenerative joint di seas@ftrdddifeRS anaghylacht Shuvk! hﬁlc@ﬁi b IR irritative
Vitiligo - Collagenoses of any origin, e.g., syst em c | upus eryt hemat odes

scl eroderm a, polynyositi syndrone, Still'
syndronme, Felty's syndroncém-ag%e;%%‘?%@é@c S(glrlgr%hg%sn%t oses

- Vasculitis allergica
(iv) Vascular inflammations (vasculitides)
- Panarteritis nodosa, temporal arteritis, erythema nodosum
- Polyarteritis nodosa
- Wegner’s granulomatosis
- Giant cell arteritis
(v) Dermatological diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:
- Atopic dermatitis (primarily in children)
- All forms of eczema, such as, e.g., atopic eczema (primarily in children)
- Rashes of any origin or dermatoses
- Psoriasis and parapsoriasis group
- 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



- Rheumatic soft-tissue diseases (iii) Allergies or pseudoal |l ergi c di seases
that are acconpanied by inflanmmtory and/or proliferative processes: 27

Al'l fornms of allergic reactions, e.g., Qincke' s edema, hay fever, insect
bites, allergic reactions to pharmaceuti cal 28gents, bl ood derivatives,
contrast nedia, etc., anaphylactic shock, urticaria, allergic and irritative
contact dermatitis, allergic vascul ar diseases Vasculitis allergica (iv)
Vascul ar inflammations (vasculitides) - Panarteritis nodosa, tenporal
arteritis, erythema nodofemphigueotlgariseriti s nodosa - \Wegner's
granulomatosis - Gant cell arteritis (v) Dermatol ogi cal diseases that are

acconpani ed by infl amat qiyyimehle ,rr}l(%hq,uﬁ {11%omﬂr0| iferative processes: -

Atopic dermatitis (primarify 1n c dren forms of eczemm, such as,
e.g., atopic eczema (pri :Earlll in children) - Rashes of any origin or
dermat oses - Psoriasis a psoriasis group - Pityriasis rubra pilaris -

Eryt hemat ous di seases, ) tri qger ed by different noxae, e.g., radiation,
chem cals, bunms, etc. = i¥8s der nat oses, such as, e.g., autoinmune
penphi gus vul garis, bullous penphigoid

- Manifestation of vascular diseases

- Hair loss such as alopecia areata

- Cutaneous lymphoma

- Parapsoriasis
(vi) Kidney diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Nephrotic syndrome

- All nephritides, e.g., glomerulonephritis
(vil) 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

Gastritis

Reflux esophagitis

Ulcerative colitis of other origins, €.g., native sprue



- Diseases of the lichenoid group, - Pruritis (e.g., of allergic origin) -
Seborrheal eczema - Rosacea group 28 Penphigus vulgaris Erythema exudativum
multiforme Balanitis Vulvitis Manifestati of vascul ar di seases Hair

| oss such as al opecia areata Cutaneous Iyn%ﬁorra Par apsoriasis (vi) Kidney
di seases that are acconpanied by inflammtory, allergic and/or

proliferative processes: - Nephrotic syndrome - All nephritides,

gl oner ul onephri t Li.ver eases t hat . re .a conp e

i nfl ammat ory, P‘be?‘é’F%’ll‘gﬁcdﬁ‘(ﬁ?asﬁsr {416 ASHOPYRaNIS (¥ OW’E@G{%C i”?‘y%rr cel |
deconposition - Acute hepatitis of different origins, e. g., viral, toxic,
phar maceuti cal PT@&éﬁﬂlyﬁﬁMéﬁés - Chroni c aggressive hepati tis and/or chronic
intermttent hepatitis (viii) Gastrointestinal diseases that are acconpani ed
by inflammatory, allergi AAmihéézetma proliferative processes:

- Fissures
- Hemorrhoids
- Idiopathic proctitis
(x) Eye diseases that are accompanied by inflammatory, allergic and/or proliferative

Processes:

Allergic keratitis, uveitis, iritis

- Conjunctivitis

- Blepharitis

- Optic neuritis

- Chorioiditis

- Sympathetic ophthalmia
(xi) Diseases of the ear-nose-throat area that are accompanied by inflammatory, allergic
and/or proliferative processes:

- Allergic rhinitis, hay fever

- Otitis externa, e.g., caused by contact dermatitis, infection, etc.

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

Cerebral edema, primarily tumor-induced cerebral edema

Multiple sclerosis

Acute encephalomyelitis

Meningitis



- Regional enteritis (Crohn's disease) - Colitis ulcerosa - Gastritis -

Refl ux esophagitis - Ucerative colitis of other origins, e.g., native sprue
29 (ix) Proctol ogic diseases that are acconpanied by inflamatory, allergic
and/or proliferative processes: - Anal eczéhm - Fissures - Henorrhoids -

| di opathic proctitis (x) Eye diseases that are acconpani ed by inflamuatory,
allergic and/or proliferative processes: - Allergic keratitis, uveitis,
iritis - Conjunctivitis - Blepharitis - Optic neuritis - Chorioiditis
Synpat heti ¢ opht hal mi a- ( Aariobs femsed cofivuldienseag- nfsatile modding spasest hat ar e
acconpani ed by inflamatory, allergic and/or proliferative processes: -
Al'lergic rhinitis, hay.feugte spifdl céidSnfxy €rna, e.g., caused by contact

dermatitis, infection, etc. - Qitis nedia

- Stroke
(xiii) Blood diseases that are accompanied by inflammatory, allergic and/or
proliferative processes, such as, e.g.:

- Acquired hemolytic anemia

- Idiopathic thrombocytopenia
(xiv) Tumor diseases that are accompanied by inflammatory, allergic and/or
proliferative processes, such as, e.g.:

- 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

- Endocrine ophthalmopathy

- Granulomatous thyroiditis

- Lymphadenoid goiter

- Graves’ disease



(xi1) Neurol ogi cal diseases that are acconpanied by inflammatory, allergic

and/or proliferative processes: - Cerebral edema, primarily tunor-induced
cerebral edema - Miltiple scl er03| s - Acutg encephal omyelitis - Meningitis
30 Various forms of convul sions, i nfahtile noddi ng spasns Acute

spinal cord injury Stroke (Xxi ii) BI ood di seases that are acconpani ed by
i nfl ammat ory, allergic and/or proliferative processes, such as, e.g.: -

Acqui red henol ti nem a hi c t.hronbqc enia (xiv) Tunor

di seases that Z @hﬁ%‘i’%ﬂeg W?Sqﬁfﬁgﬁsﬁ and/ or
proliferative processes, such as, e. g. : - Acute | yn‘ghat ic |leukema -
Mal i gnant | ynplevid Sewe;mqmgigp@mu@mc gs asaphylactiergheskasysismic inflammesienyy e

net astases, mainly in breast, bronchial and prostate cancers (xv) Endocrine
di seases t hat AEPoRRGYRD ee(ﬁ[ms() i nf I ammatory, al l'ergic and/or
proliferative processes, suc - Endocrine orbitopathy -

Thyreot oxi ¢ Cri{ifl) 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, €.g., lumbago

(xx1) Various diseases.

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

Therapierichtlinien, Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart, 1998).



- De Quervain's thyroiditis - Hashinoto's thyroiditis - Basedow s di sease -
Endocri ne opht hal nopathy - G anul omatous thyroiditis - Lynphadenoid goiter
- Graves' disease 31 (xvi) Organ and tissue transplants, graft-versus-host
di sease (xvii) Severe shock conditions, e.g32 anaphylactic shock, systemc

i nflammatory response syndrone (SIRS) (xviii) Substitution therapy in: -
Innate primary suprarenal insufficiency, e.g., congenital adrenogenital
syndrome - Acquired primary suprarenal insufficiency, e.g., Addison's

di sease, autoi munghadiiemdbn kiss relaes f-d cdnetdhation themapy, syhareliyasiieagetoreet c. -

| nnhat e secondary suprarenal insufficiency, e.g., congenital hypopituitarism

[, Acaui red SeoaRabnAUAL GVehubD S bid GraRGonfedly actBidbd BIESLA Ve turor s,

etc. (xix) Vom't I's acconpani ed ‘by | nf ergi ¢ and/ or
proliferative rocesses: e.g,,.in conmbination with a 5-HI3 antagopi st in
Bytostat | c- ageRPATHGARYR! 4o itiaf FRRIERS SN T SPmPRI ST BFYUIBRAL AL, o g
| umrbago

contains one or more compounds is administered at the same time or in succession or as
a combination preparation with one or more other therapeutically active agents or active
agents for treating one or more conditions.

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 formula I, 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.

In addition, the invention provides:

6} The use of one of the compounds of general formula I according to the

invention or mixture thereof for the production of a medication for treating
a DISEASE;

(i) A process for treating a DISEASE, said process comprises an
administration of an amount of the compound according to the invention,
whereby the amount suppresses the disease and whereby the amount of
compound is given to a patient who requires such a medication;

(i) A pharmaceutical composition for treating a DISEASE, said treatment
comprises one of the compounds according to the invention or mixture

thereof and at least one pharmaceutical adjuvant and/or vehicle.



(xxi) Various diseases. Moreover, the conmpounds of general fornula I
according to the invention.can be wused for treatnent and prophyl axis of
addi ti onal pathologic conditions that are ng% nmenti oned above, for which
synt hetic glucocorticoids are now used (see”in this respect Hatz, H J.,
d ucocorticoi de: | nmmnol ogi sche G undl agen, Pharnmakol ogi e and

Therapi erichtlinien, Wssenschaftliche Vérlagsgesellschaft nmbH, Stuttgart,

1998). 32 The inveption Iso elates to a conmbin on t one
or more compounds ol ERICE FUTAEIPOHESBIS SR E SRt A BIRAE M %ﬂg{g@@@a%q
salt or a pharmaceutical agent that contains one or nore conpounds or

fornul ati on theomprises mingsobhpgdo 106060 o apibecdmppendaheprding torthel um:ntucmap%arre
time or in succession or as a conbination preparation with one or nore

ot her ther apeng %%J)d’y @&Tght’ e[n@}H@&Isé oPIarg”e?trﬁei{&nalé%f‘E)?a:ﬁﬁE thd 1Rtdnng one or
nore conditions: previously mentioned indications (1) to (xxj are

& undl agen. ”pﬂ‘éécﬁa%ﬁqnﬁaé guil oo s e Bl COCﬁﬁbb&%y@mE‘&Fﬁc@%@m

Ver | agsgesel | schaft nbH, Stuttgart, 1998. For the therapeutic actions in the
above- nment i onef@rgfetrdtbisagiose oHHiliot 30009, 1ug ter kgsafibbdp iveight smd \nzore peefardd idapends
on, for exanple, the active strength of the conpound of general fornula I,

the host, the type qf taq@dabggp%&kgefb%&g& (AR SRIAE % Shablie

condltlons that are to be’t t'he use a5 a prop
agent or therapeutic agent. In addition, the invention provides: (j)

use of one of PHBILBERSHSRYEsaldmeslaey.afor %?mgacmeab%r(&gn@n@@ﬁ%@c Sh?ﬁként i on
or mxture thereof for the production of a nedication for treating a

DI SEASE; individual doses can be given that are significantly above the above-mentioned doses.

(

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,
15™ Edition, Mack Publishing Company, East Pennsylvania (1980).

For oral administration, especially tablets, coated tablets, capsules, pills,
powders, granulates, lozenges, suspensions, emulsions or solutions are suitable.

For parenteral administration, injection and infusion preparations are possible.

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

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

For rectal administration, the new compounds can be used in the form of

suppositories, capsules, solutions (e.g., in the form of enemas) and ointments both for

systemic and for local treatment.



(i1) A process for treating a DI SEASE, said process conprises an

adm ni stration of an anount of the conpound according to the invention,

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

compound is given to a patient who requires3$uch a nedication; (iii) A

phar maceuti cal conposition for treating a D SEASE, said treatnment conprises
one of the conpounds according to the invention or mxture thereof and at

| east one pharmaceutical adjuvant and/or vehicle. 33 |n general,
satisfactory result Forpulnvaaraquethistiation efiihevedve compountdscthel ddttey catosessed in
conprise a range of 1 g to 100,000 g of the conpound according to the

i nvention per thedfosth ofaebysdrebinhalafitst he case of | arger manmal s, for exanple
the human, a recommended daily dose lies in the range of 1 g to 100,000 g

per kg of body wei g@?r lochll da%tpﬁ&itﬁﬂéggg%b&ﬂ%e a?fch%gx %061‘?’ 1908 $ha04" aglggéjfanﬁ)()dy

wei ght, and nore pre erre g per kg of

wei ght. For exa this dose is suit adm ni ered ever al

Gt Dy, For. t 1 oSS U SHE R Comgouiis,chp e NS 4 it CRens A UReass in
doses can be given that are significantly above the above- nentloned doses.
The formul at i osoméspohding phameaceutidatpiepgratgnsr at i ons based on the new
conpounds is carried out in a way that is known in the art by the active

i ngredi ent being pr@eempa] aplichtidd) Corviitione $n gdls, loirfrentssfls oateRAts! dtadms,
i nfluence deconp05|t|on b|n i ng agents noi sturizers, lubricants,

absor bent s, V f[”% Ok hat
are cormonl y u? Hsg&t ?Ogg{ﬂgh@gﬂéﬁﬂd onve&g Slgﬁl r;l?l 0 dﬁgaé% gﬁ;ﬁ{t e?cé)ﬁoglpcri]% 2

adm ni strati on. S _nmade to Remi

Phar maceut i cal g%ﬁf@‘f@@ula%ﬁwﬂ?‘@roﬁﬁmﬁ st PrerreRg ALy = euent
Penrdsyl vani a (1980). For oral administration, especially tablets, coated
tabl ets, capsulpbarmasplogiral agtionder s, granul ates, | ozenges, suspensi ons,
emul si ons or sol utions are suitabl e.

The invention also comprises the compounds of general formula I according to
the invention as therapeutic active ingredients. In addition, the compounds of general
formula I according to the invention are part of the invention as therapeutic active
ingredients together with pharmaceutically compatible and acceptable adjuvants and
vehicles.

The invention also comprises a pharmaceutical composition that contains one of the
pharmaceutically active compounds according to the invention or mixtures thereof or a

pharmaceutically compatible salt thereof and pharmaceutically compatible adjuvants and

vehicles.



For parenteral admnistration, injection and infusion preparations are
possible. For intra-articular injection, correspondingly prepared crystal
suspensi ons can be wused. For.intranuscular injection, aqueous and oily
injection solutions or suspensions and corréspondi ng depot preparations can
be used. For rectal adm nistration, the new conpounds can be used in the
formof suppositories, capsules, solutions (e.g., in the formof enemas)
and ointnents both for systemic and for |ocal treatnent. 34 For pul nonary
adnmi ni st rati on Berimentsew conpounds, the latter can be used in the form of
aerosol s and inhalants. For |ocal application to eyes, outer ear channels,

m ddl e ears, nasal cavities, and paranasal. sinuses, the new conpounds can
be used as drops, ointnents and tinctures in correspondi ng pharnaceuti cal
preparati ons. Fﬁ&a&qgghcal application, fornulations in gels, ointnents,
fatty ointnents, creans, pastes, powders, mlk and tinctures are possible.
The dosage of the S [
t hese prepar at i‘6# : v ¢ SR o6t LAHORL :

i nvention also conprises the conpounds of general fornula | according to
the invention dséﬁﬁdﬁﬁﬁédﬂMEmhﬁgﬁmékﬂhgredients. In addition, the compounds
of general fornula | according to the invention are part of the invention
as therapeuti c Rhfi-(3:Eluorngrreethenpiernyhgsiclopropp]t hopdpaopiseieuicidahyestepnpat i bl e
and acceptabl e adjuvants and vehicles. The invention also conprises a

phar maceut i cal compogighhit 4 )8 india i 98 Atnddf ol o' dibis- RHRRIRERY LIRS nRCt | Ve

conpounds according to the 1 nvention or mXxtures thereof

e a -

amide in toluene is added in drops to 26 g (180 mmol) of 2,6-difluoroanisole and 14.6
ml (198 mmol) of cyclopropylcyanide in 500 m of toluene at 0°C over 40 minutes. Itis
stirred for 18 hours at room temperature and mixed with water and 1 M sulfuric acid
while being cooled with ice. The organic phase is separated, and the aqueous phase is
extracted several times with ethyl acetate. It is washed with brine, dried with sodium
sulfate and concentrated by evaporation in a vacuum. After chromatographic
purification on silica gel (hexane/ethyl acetate 10%-20%), 12.7 g of 1-(3-fluoro-2-
methoxyphenyl)-cyclopropylnitrile is obtained. 12.7 g (66.1 mmol) of the nitrile is
slowly mixed in toluene at -78°C with 82.7 ml (99.2 mmol) of diisobutyl aluminum
hydride solution (20% in toluene), and after 3 hours at —78°C, 11.1 ml of isopropanol
was added in drops. It is allowed to heat to -5°C, and 150 ml of a 10% aqueous tartaric
acid solution is added. After dilution with ether, it is stirred vigorously, the organic
phase is separated, and the aqueous phase is extracted several times with ethyl acetate.
It is washed with brine, dried with sodium sulfate, and concentrated by evaporation in a
vacuum. 11.8 g of aldehyde is obtained as a yellow oil. A solution of 16.3 g (60.7
mmol) of 2-diethylphosphono-2-ethoxyacetic acid ethyl ester in 60 ml of
tetrahydrofuran is mixed while being cooled with ice within 20 minutes with 33. 4 ml

(66.8 mmol) of a2 M solution of lithium diiospropylamide in tetrahydrofuran-heptane-



pharmaceutically conpatible salt thereof and pharnmaceutically conpatible

adj uvants and vehicles. 35 Experinents Exanple 1
(cis,Z)-4-Ethvlidene-6-fluoro-I-f

(2-met hyl qui nol i n-5-yl)am nol -2-(trifluoromdbhyl)- 1,2,

3, 4-t et rahvdr onapht hal en- 2- ol
3-[]-(3-Fluoro-2-net hoxyphenyl ) -cycl opropyl ] - 2- oxopropi oni c acid ethyl ester
396 M of a 0.5 nolar (198 mmol) solution of bis-(trimethylsilyl)-potassium
am de in tol uengluksse, andltds stitredl fop30 trindés 4 00CS Witiial3)0) minuts e shlitionasfaars gol e
and 14.6 m (198 mmol) of cycl opropylcyanide in 500 in of toluene at 0C
over 40 m nute | | I fe : ur, '

W th water ana -iEhFd oF b SRR BER Fhad RO S R DT AR AL
phase is separated, and the_ aqueous phase is, extracted several tinmes with
et hyl acetat e. TPemMitempRIaMER 164 WHeTHS iadded, amd iéép ettanted seyauah tinses Wik etherand
concentrated by evaporation in a vacuum After chromatographic purification
on silica gel (listacsdter Myik waskeddavith Sddmi20%nmdnzum chloride kolulioh) dited@ndodium
met hoxyphenyl ) -cycl opropylnitrile is obtained. 12.7 g (66.1 mml) of the

nitrile is sl Qupfe %ﬁggxﬁegtrﬁt%ﬂ ?i@%}%}atfoﬁggh\é’ic}ﬁheﬁéogums g@:ﬁﬁem)ﬂgfml of

di i sobutyl al um num e sol n (20%1n tol dene), and after 3 hours at

-78C, 11.1 m of,, sqpropanol. s..added i n s.,lt i.s,allowed to heat,  to
L amd 150 m2 MiooRRES B ids SRS ol ot o ol plsl 5 8t it e e
dilution with ether, it is stirred vigorously, the organic phase is _
separ at ed, and 1t3r9egaﬁm@w§npmmnpé“e3n&7a@l@%ﬂgébﬂémaondﬁte%f iaver Eq haurs, is
acetate. It is washed with brine, dried with sodiumsul fate, and

concentrat ed bybeRdI0rAftdr@Bolif, 3t is Yidds BAlic WithothssitimPdetrdnuele washedbbit éteet as
a yellow oil. A solution of 16.3 g (60.7 nmol) of

2-di et hyl phosphgg Qéi%if?etdQQi%Hﬁﬁﬁ%&ﬁoﬁ@ s ehRY fSkAbn lv@th%%};ﬂacé%gte, washing with

saturated sodium chloride solution and removal of the solvent, 10.2 g of the crude keto
acid is obtained. 10.2 g (40.6 mmol) of 3-/1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-
oxopropionic acid and 4.5 ml (85.3 mmol) of sulfuric acid (96%) are refluxed in 200 ml
of ethanol for one hour. The batch is concentrated by evaporation in a vacuum, the
residue is added to ice water and made basic with saturated sodium bicarbonate solution.
It is extracted several times with ethyl acetate, washed with saturated sodium chloride
solution, dried (sodium sulfate), and concentrated by evaporation in a vacuum. After
chromatographic purification on silica gel (hexane/ethyl acetate 20%), 9.6 g of 3-[1-(3-
fluoro-2-methoxyphenyl)-cyclopropyl]-2-oxopropionic acid ethyl ester is obtained.
'H-NMR (CDCl;): §=0.90 (m, 4H), 1.29 (t, 3H), 3.09 (s, 2H), 3.99 (d, 3H),

4.20 (g, 2H), 6.87 (ddd, 1H), 6.95 (ddd, 1H), 7.07 (d, 1H).

3-[1-(3-Fluoro-2-methoxyphenyl)-cyclopropyl]-2-hydroxy-2-(trifluoromethyl)propanal
9.6 g (34.3 mmol) of 3-[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-
oxopropionic acid ethyl ester and 34.5 ml (233 mmol) of (trifluoromethyl)-

trimethylsilane in 343 ml of DMF are mixed with 46.9 g of cesium carbonate at 0°C. It



tetrahydrofhran is m xed while being cooled with ice within 20 mnutes with
33. 4 mM (66.8 mol) of a 2 Msolution of lithiumdiiospropylamde in

t et rahydrof uran-heptane 36 toluene, and it is stirred for 30 m nutes at OC.
Wthin 30 ninutes, a solution of 11.8 g (6877 mml) of | in 61 m of
tetrahydrofuran is added in drops at OC. After 20 hours at room
tenperature, ice water is added, and it is extracted several tinmes with
ether and ethyl acetate. It is washed with saturated anmoni um chloride

sol ution, dri eds ssiredddi Uhoursat UL, and ttndbesectionamixdurieys addgdde atateon]t iThe
crude product is saponified with 170 m of 2 M sodi um hydroxide solution in

170 m of et harésaira&éfdegevéfm 91eE vifhletyd QBRtAB W RhEd With-satutatePsdlli@h chfride Whi ch
is stirred with 87 of 2N sulfuric acid at 90C over 16 hours, is

obt ai ned. Af ;ﬁéoﬁlﬁQ' ! a},ﬁh qﬁinﬁ%g@l cfco‘?fc&ﬁra@&f%?@eﬂg}(gg?ﬁlﬂ-?n%cql W\A?hsdé?d

wi th ether acl or| Cc aci raction

et hyl acetate, shi ng at urate sodj ym chl ori de sol al
of the sol vent, Cﬁ@ Pinaoga ificatignonsdics ge @’Fﬂaqeéeﬂﬁﬂla&?tﬁtéd%yTéQ% glo({l&)o e
mol ) of 3- [I-(3 fl uoro- 2 nethoxyphenyl) cycl opropyl J-2- oxopropionic acid

and 4.5 m (85.[B-(3nflmbio-imethixypheryllacyctbpr@HL)-2-hydroxy2+ (v Sebromet)-prbpanvic
et hanol for one hour. The batch is concentrated by evaporation in a vacuum

the residue i scaddsd esteris%tms aARfloWase ﬁﬁasbl@lsvmﬁéad%@maﬂ@ﬂdﬁﬂf}l SHer

bi car bonat e sol uti on. is extract'ed several tinmes with ethyl acefate,
washed with sat chlori ol ut.i on ul fate and
concent rat ed bﬁ*’é@}yﬁ@oﬁ&@ﬁ raLih “K’f%l&?‘ S byHe B SRR B B lige on

on silica gel (hexane/ethyl acetate 20%, g of 3-[1-(3-

f1 uoro- 2- met hoﬂym@nsmpecay@rﬁo%ﬁ opof §at1gat@si@pmpn@m0bloadﬁéol@tlmls cazafelly added
obtdined. 'H NWVR (CDC13): 8 = 0.90 (m 4H), 1.29 (t, 3H), 3.09 (s, 2H), 3.99

(d, 3H), 4.20 t§ the batdh,at 6°@ 7add(1£1 rohd Btirrifig &i‘_toﬁﬁﬁifhd t&lH)S mimflds. (1elis ekbfheted- [ |
(3 Flu oro-2- nethoxyphenyl) cycl opropy 11-2-hydroxy-2-(tnf

gOE 2m(sgh¥: Lg ggg\pﬁé tﬁ%‘%;“’%éé-‘fﬁﬁy% 8@%}) 8)palslgepc)ly‘f’1]th saturated sodium chloride solution, dried

with sodium sulfate and concentrated by evaporation in a vacuum. After
chromatographic purification on silica gel (hexane/ethyl acetate 10%-50%), 5.6 g of 3-
[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-(trifluoromethyl)-propane-1,2-diol is
obtained. 12.4 ml (89 mmol) of triethylamine and, in portions over 10 minutes, 11 g (70
mmol) of pyridine SO; complex are added to 5.6 g (18.1 mmol) of diol in 100 ml of
dichloromethane and 61 ml of DMSO. It is stirred over 3 hours, and saturated
ammonium chloride solution is added. The mixture is stirred for another 15 minutes, the
phases are separated, and it is extracted with dichloromethane. It is washed with water
and dried on sodium sulfate. The solvent is removed in a vacuum, and after
chromatographic purification on silica gel (hexane/ethyl acetate, 0-50%), 5.9 g of
product is obtained.

'H-NMR (CDCl;): &= 0.68-0.76 (m, 2H), 0.90-1.02 (m, 2H), 2.03 (d, 1H), 2.91
(d, 1H), 3.85 (s, 1H), 4.03 (s, 3H), 6.80 (d, 1H), 6.87 (ddd, 1H), 6.98 (dd, 1H), 9.26 (s,

1H).



oxopropionic acid ethyl ester and 34.5 ml (233 mol) of (trifluoronethyl)-
trimethylsilane in 343 ml of DVMF are m xed with 46.9 g of cesium carbonate
at 0C. It 37 is stirred for 2 hours at OC, and then the reaction mxture is
added to water. It is extracted several tiA®s with ethyl acetate, washed

wi th saturated sodiumchloride solution, dried with sodium sul fate and
concentrated by evaporation in a vacuum After chromatographic purification
on silica gel (hexane/ethyl acetate 10% 40%, 10.4 g of 3- [I

- (3- f 1 uor o- 2- met hox ¥ a/0)6Saymb b 9f Srly+(3- mmrgraﬁmtbowb@wl)-cmmpylw) propa

noic acid ethyl ester is obtained as a yellow oil. This oil is mxed in 297
m of diethyl hydheky~28thfﬁl@'dnidtﬂiylﬁro§5n@, 128 gH(0"MEnmadf of 3-tdninon2-adettiflquindline
hydride and stirred for 1 nore hour roomtenperature. 20 m of saturated

amoni um chl or °oC

Vi gorous sti rrﬁcgoﬁghfé%fﬁﬁ%%%&g% ﬁég&eas%?‘%gm%?l&l%? ?én% Pﬁhg%é\?gm
times with diethyl ether, washed with saturated sodi um chl oride sol ution,
dried with sodifierreqiimeaitds Bored BY Water. 206 Aigoyous PR Gis i continued & Thg suspsnsion
After chromatographic purification on silica gel (hexane/ethyl acetate

10% 50%) , 5.6 ¢ flter8d through Celite, and it is thoroughly rewashed with ethyl acetate. The phases
[ 1- (3-fl uoro-2-net hoxyphenyl)-cycl opropyl]-2-(trifluoronethyl)-propane-I, 2-d

iol is obtai nggtheldirdtetre §BBratedhnd #fs éx&ﬂa@ttemgaamel am,acetatepmsldﬁeg offVer
10 m nutes, 1lg(7 nmmol ) of pyridi ne SO3 coRpl ex are added 18

1
nol ) of di ol &805uf9ate°£_néi L %ﬂogﬂt?ﬁeﬁﬁ%ng i1 fad man&) 57@;{??53 O[tl (.?Sﬂl? orbor ed

over 3 hours, sat ur at ori de so ion’i

m'xture is stlrred fo ot her utes, .the phases are separated, and it
?xt ract ed MW%YEL?WBO‘M?{%W ]ml 2-methd-gHagling o FDIERS2- and dried on

SOdI um sul fate. The solvent is rermved_l n a vacuum and after

chr omat ogr aphi ¢triflupidmatiayl)propama2-s] isiobteinge as @reawdenrpdudhy b. Sank(SHt mmoad) &0 M

5.9 g of product is obtained. "HNVMR (CDC13): 8 = 0.68-0.76 (m 2H),

0.90-1.02 (m Bbon tAbRHile solddidn isAd8dd in drops at -30°C to 270 mg (0.6 mmol) of imine in
27 ml of CH,Cl,. It is allowed to heat to room temperature and stirred for 20 hours.
The batch is mixed with saturated NaHCOs3, the phases are separated, the aqueous phase
is extracted with CH,Cl,, the combined organic phases are dried (Na;SO,) and
concentrated by evaporation in a vacuum. Column chromatography on silica gel
(hexane/ethyl acetate 0-70%) and subsequent HPLC (Kromasil C18, water/acetonitrile
30-60%) yield 24 mg of product.

'H-NMR (300 MHz, CD;OD): & = 1.74 (d, 3H), 2.52 (d, 1H), 2.69 (s, 3H), 3.12

(d, 1H), 4.55 (s, 1H), 5.81 (q, 1H), 6.34 (d, 1H), 6.73 (dd, 1H), 6.94 (dd, 1H), 7.26 (d,

1H), 7.35 (d, 1H), 7.42 (t, 1H).



(d, 1H, 3.85 (s, 1H), 4.03 (s, 3H), 6.80 (d, 1H), 6.87 (ddd, 1H), 6.98 (dd,
1H), 9.26 (s, 1H). 38 200 ng (0.65 mml) of

3-[1-(3-fluoro-2-nmet hoxyphenyl)-cycl opropyl]-2

hydr oxy-2-trifl uoronethyl propanal, 120 ng (& 76 mmol ) of

5-am no-2-nethylquinoline and 0.3 m of titaniumtetraethylate are stirred
in 25 mM of toluene for 2 hours at 100C. After cooling, it is poured into
wat er, and vigorous stirring is continued. The suspension is filtered
through CeliteExamplé2 is thoroughly rewashed with ethyl acetate. The phases
of the filtrate are separated, and it is extracted again wth ethyl acetate.
It is dried on{cis@Rbyfd-Eiidere-6-dludrd-hé-dilptdvent-2i(gifluvermuetyi)i1,293 ¢acuum and
270 mg of 3-[1-(3-fluoro-2-

met hoxyphenyl ) ¢ SBh Alent &8z @ygg%%h@ hg@_—ogé yl)imno] - 2-
(trifluoronethy 0 -2- I i a cru product. 5.5 mM (5.5
mmol) of al Mffporon tr.iblr.og}lzﬁ solution is added in drops at -30C to 270
my (0.6 rmol) OFHPHEIYROliny “Ff- cH2Cl12. It is allowed to heat to room
tenperature and stirred for 20 hours. The batch is m xed with saturated
NaHCO3, the phases #4des afdpnitrpguiaolin2el Bensd (hemhBeam. Baillefh984); 280ppnio kr56)
CH2C12, the conbi ned organi c phases are dried (Na2SO4) and concentrated by
evapor ati on i nisghydésgedated 02001 6héthyiaicegteanld 00 misifimethar@in thé pessame/oft hy|
acetate 0-70% and subsequent HPLC (Kromasil C18, water/acetonitrile
30-60% vyield - ach VR ; F 3H),
2.52 (d, 1H), gf%gﬁ(ffpagéi?,g’“?nff“%, i ,%44%5%31{@?96@@3@&?%%% . 6. 34

(1:1) 1?)9 Exzﬁpflgdq'gg%{%xgll %iegrdéacgtgo%’ is %&lele‘?ed.z efhg (cj:ataly]s'WS ’rergb\:')’e% lgydﬁltr]é{_i%ﬁ chc'nf'g% (t,

Z) - 5. {[4-Ethylidene-6-fluoro-2,5-di hvdroxy-2-(trifluoronethyl -1,2,3.4-
diatomaceous earth, and the reaction solition is concentrated by evaporation in a

vacuum. 3.8 g of the title compound is obtained as a yellow solid.
'H-NMR (DMSO): & =5.85 (bs, 2H), 6.27 (d, 1H), 6.33 (d, 1H), 6.43 (d, 1H),

7.10 (t, 1H), 8.07 (d, 1H), 11.39 (br, 1H)

0.41 ml (2.0 mmol) of titanium tetraethylate is added to 300 mg (0.98 mmol) of
3-[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-hydroxy-2-(trifluoromethyl)propanal
and 188 mg (1.18 mmol) of 5-aminoquinolin-2(1H)-one in 3 ml of toluene, and the
mixture is heated over one hour to 100°C. After cooling, it is poured into water, and
vigorous stirring is continued. The suspension is filtered through Celite, and it is
thoroughly rewashed with ethyl acetate. The phases of the filtrate are separated, and it is
extracted again with ethyl acetate. It is dried on sodium sulfate, and the solvent is
removed in a vacuum. The 5-({3-[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-
(trifluoromethyl)propan-1-yl}-imino)-quinolin-2(1H)-one that is thus obtained in crude
form is purified by column chromatography on silica gel (hexane/ethyl acetate 50%)).
The thus obtained 235 mg (0.52 mmol) of imine is taken up in 10 ml of dichloromethane

and cooled to -60°C. 8.9 ml (8.9 mmol) of a 1 M boron tribromide solution in



tetrahydronanhthalen- | -yll amno | -guino 1in-2(1 H)-one

5- Am noi soqui nolin-2(1H) -one: 4.5 g of 5-ni troqui nolin-2(1H) -one (Chem

Pharm Bull. (1981), 29, pp. 651-56) is hygéogenat ed in 200
acetate and 500 m of nethanol in the presence of 450 ng of

m of ethyl
pal | adi um on

activated carbon as a catal yst under normal pressure with hydrogen until

the reaction is conpleted. The catalyst is renoved by filtrat

i on through

di at onaceous ear the r n solutjon is co cent evaporati on
|n a vacuum %PCEOIBPt @F‘&?‘ﬁlnég?wﬁﬂﬁbg%lﬁﬁ%ﬁﬁ 113, %”@dg‘P %VGP‘P%W-

'HNMR (DMBO): S = 5.85 (bs, 2H), 6.27 (d, 1H), 6.33 (d, 1H),

6.43 (d, 1H),

7.10 (t, 1H), &hezolution ml-ﬁ)ourelllmtbga fiture bf ige apd4aturdted @d@nnma;quﬁtetspt@nn um

tetraethylate is added to 300 ng (0.98 nmol) of 3 -[ | -(3

- f1 uor o- 2- met haiy pipervuks)y-stiviel 36 DPMinutes? 11y @k LatePwith didhldrometiand) washedopith

anal and 188 ng (1.18 mmol) of 5-am noquinolin-2(1H)-one in

3 m of

toluene, and ! R lidolih boREALAAYE A AWiukPlAAC ARG BheaRlibh

is poured into water, VIgOfOUS stlrrlng I's contlnued.

e suspensi o is

filt dth h03|t d th hi tate.
The phases of - Haé)or%tiqnfaafiggfar%atg Lo Goangegtacr i a0 and W th

ethyl acetate. It is dried on sodiumsulfate, and t he sol vent

is renoved in

a vacuum The Sulgsegudnt HPLE @rameasil €1 Baewmria}osmnyle) 3@&9QMbdPgome]of the desired

(trifluoromethyl)propan-I1-yl}-imno)-quinolin-2(1H)-one that
obtai ned in cr yerlucf@bblairedpuri fi ed by col utm chronat ogr aphy

is thus
on silica gel

(hexane/ ethyl acetate 50% . The thus obt ai ned 235 ng (0.52 mmol ) of imne

Imiof ?kg? gpll R/I égr(r)ﬂ;] tri @Bbﬁmg’? I n 4@%dﬁg%?or3ongﬁ%%n:el%i@ l}gg"%% n

drops over 10 ninutes, and_ it is al owedtoégsat overni ght.

poured into a & lfr282fq 18 &A% (& AHr GO
1H), 7.29 (t, 1H), 8.24 (d, 1H)

Example 3

solution is

i 69 o éﬁ)b@?.&{@ éHl)iﬁ Poidd,

5-{[2-Hydroxy-4-propylidene-2-(trifluoromethyl)-1.2.3.4-tetrahydronaphthalen-1-

ylJamino}-quinolin-2(1H)-one

2-Hydroxy-4-phenyl-2-(trifluoromethyl)-hept-4-enal

1.4 ml (0.7 mmol) of a 0.5 M titanium tetraisopropylate solution in toluene is

added to 400 mg (1.4 mmol) of 1,1°-bi-2-naphthol, and the red solution is stirred for 2

hours at room temperature. 1.1 g (7.6 mmol) of 2-phenyl-1-pentene and 2.5 g (15.2

mmol) of ethyl trifluoropyruvate are added, and the mixture is heated over 8 hours to

100°C. After cooling, it is immediately purified by column chromatography on silica

gel (hexane/ethyl acetate 15%), and 1.85 g of 2-hydroxy-4-phenyl-2-(trifluoromethyl)-

hept-4-enoic acid ethyl ester is obtained as an E/Z mixture. 0.75 g (2.3 mmol) of (E)-2-

hydroxy-4-phenyl-2-(trifluoromethyl)-hept-4-enoic acid ethyl ester is cooled in 20 ml of

diethyl ether to -5°C, and 175 mg (4.6 mmol) of lithium aluminum hydride is added in

solid form in portions over 10 minutes. It is stirred for 1 hour at 0°C and poured into



and vigorously stirred for 15 mnutes. It is extracted with dichl oronet hane,
washed with saturated sodium chloride solution and dried on sodium sul fate.
After concentration by evaporation and chromatography on silica gel
(hexane/ et hyl acetate 0-50% and subsequentt!HPLC (Kromasil C18,

wat er/ acetonitrile 30-60%, 10.3 ng of the desired product is obtained.
"H- NWR (300 MHz, CD3OD): 6 = 1.76 (d, 3H), 2.53 (d, 111), 3.13 (d, 1H), 4.53
(s, 1H, 582(q,1,619(d 1H), 6.57 (d, IH), 6.69 (d, 111), dd,
1H), 6.98 (dd, saturdted gmmonium chlpfide ®Iutipn( The srygpersions Bltagedsthrough Cehte an it

r 2- Hydr oxy- 4- pr 2pyl i dene-2-(trifluoronethyl)-1, 2, 3, 4-tetrahvdronapht hal en-1 -
yl'l am no) - gUiisntlhofdu R(dewtbhedRdth ethyl acetate. The phases of the filtrate are separated, and it

2- Hydr oxy- 4phenyl - rifI uor orret hyl ) - kept - 4- enal 1.4 M (0.7 mol) of a
0.5 Mtitani

(14 mol 5 of 1 ‘%E ARV LRy ke, 1his eshl AR Satue Al LRARD D0
hours at roomt era ur.e. 1 6 hen ent ene.and 2.5
(15.2 mol) oPSRDAN ef*.%%%ﬁv’ﬁéfa%%éo alaté o ein & AR LA s heat od
over 8 hours to 100C._After cooling, i s | medi atelytﬁurlfled bg/ colu

chr omat ogr aphy Separatian kyscolyan chiosaiogsy r&w;u iliracgehthexangthylacetate B15%) wrelds

2- hydr oxy-4-phenyl -2-(trifluoronethyl)- hept-4-enoic acid ethyl ester is
obt ai ned as an 0E27g of XE)42-&ydfdxyst-phen]-23-(rifimbjonadthyl=hept-4-enal and 0.12 g of alcohol.
hydr oxy- 4- phenyl - 2-(trifl uoromet hyl )-hept-4-enoic acid ethyl ester is cooled

in 20 mM of diethyh 308 MBS Cﬁ@ﬂ 1851'%(2%@0@@8'(& %H)'?%'(&'”i'rﬁ' grknum

hydride is added in 30|d(form|n por i ons ov mnu i's stirred

The suspens’ on (it Peged Inpaggh 18 7467 Sarih S0, 542 Enftbighi y r ovashed

witH et hyl acetate. The phases of the filtrate are separated, and it

0.3 ml (1.5 mmol) of titanium tetraethylate is added to 200 mg .(0.73 mmol) of 2-

hydroxy-4-phenyl-2-(trifluoromethyl)-hept-4-enal and 120 mg (0.73 mmol) of 5-amino-
quinolin-2(1H)-one in 5 ml of toluene, and the mixture is heated over 2 hours to 100°C.
After cooling, it is poured into water, and vigorous stirring is continued. The suspension
is filtered through Celite, and it is thoroughly rewashed with ethyl acetate. The phases
of the filtrate are separated, and it is extracted again with ethyl acetate. It is dried on
sodium sulfate, and the solvent is removed in a vacuum, and 310 mg of 5-{[2-hydroxy-
4-phenyl-2-(trifluoromethyl)-hept-4-en-1yl]imino} -quinolin-2(1H)-one is obtained as a
crude product. 155 mg (0.36 mmol) thereof in 5 ml of dichloromethane is taken up and
cooled to -78°C. 1.8 ml (1.8 mmol) of a 1 M titanium tetrachloride solution in
dichloromethane is added in drops over 5 minutes, and the cooling bath is removed after
10 minutes. After another 30 minutes, the solution that is heated to room temperature is
poured into a mixture of ice and saturated sodium bicarbonate solution and vigorously
stirred for 10 minutes. It is extracted with ethyl acetate, washed with saturated sodium

chloride solution and dried on sodium sulfate. After concentration by evaporation and



is extracted again with ethyl acetate. It is washed with saturated sodi um
chloride solution, dried on sodiumsulfate, and the solvent is renoved in a
vacuum The separation by colum chronat ography on silica gel (hexane/ethyl
acetate 0-15% vyields 0.42 g of

(E) - 2- hydr oxy- 4- phenyl -2-(trifl uor onet hyI)-hept-4-enaI and 0.12 g of

al cohol . 1H NWR (300 MHz, CDC13): 3 = 1.06 (t, 3H) 2.26 (dqg, 2H), 3 26 (d,
1H), 3.33 (d, 1H, 369(3 1H), 5.79 (t, 111), 7.20-7.33 (m 5H), 9.22 (s,
11-1) { 0.3 n chmnBtography of sitica geh(hexenaiethpleackipted-50%3, Raugof the desitedmprodect 73
mol ) of 2- hydroxy-4-phenyl-2-(trifluoromethyl)-hept-4-enal and 120 ny
(0.73 mol ) of iSewainB®- qui nolin-2(1H)-one in 5 mM of toluene, and the

m xture is heated over 2 hours to 1OOC After cooling, it is poured into

wat er, and vi gorous 1gt i r

t hr ough Celite, and ﬁtm{gﬁg%g’ y r sheg%v@t%ﬂé?a ?&H I}@a%ggwll’l%ﬁ gges
of the filtrate_ are separated is extracted again with eth acetate
It is dried on(dsidhh éﬁgéﬁllﬁﬂt@”gﬂém e (g VEh0-90:(dy \f’ezll €dnl§)’va¥§1@mlend
310 ng of 5-{[ 2-hydroxy-

4- phenyl - 2- (tr|7f2&(dgr2i{beﬂﬁyl(§,-lﬂe,p’té%(deﬂlHJ,yS]5(d wd) - qui nol i n-2(1H)-one is
obtained as a crude product. 155 ng (0.36 mmol) thereof in 5 m of

di chl oronet hane is taken up and cooled to -78C. 1.8 m (1.8 mml) of a 1 M
titaniumtet raqihdamplgla solution in dichloromethane is added in drops over 5
m nutes, and the cooling bath is renoved after 10 m nutes. After another 30

mnutes, the soluth.anhahyldnbealedobS GATLPIREIMdERChYY- PRYUEd iNto a
m xt ure of |ce usly

stirred for extracte th cetate, washed with
sat Ur at ed sodi téﬁa?l%{mo&??hﬂmlm'lﬁf u..m..g'"\‘f.ﬂ.’vgﬁﬁu. ou§1 HH sul fate. After

concentration by evaporation and 42 chromatography on silica gel
(hexane/ et hyl dcémimoel-oreBodbphthaluzingl-ofe:t he desired product is obtained.

3-Bromo-4-nitro-phthalide

5.37 g of 4-nitrophthalide (Tetrahedron Lett. (2001), 42, pp. 1647-50), 8.04 g of
N-bromosuccinimide and 196 mg of benzoyl peroxide are refluxed in 80 ml of
benzotrifluoride and heated by exposure to light until the reaction is completed. It is
added to water, extracted with dichloromethane, washed several times with water, dried,
and the solvent is removed in a vacuum. 7.24 g of 3-bromo-4-nitro-phthalide is obtained

( as a solid.
'H-NMR (300 MHz, CDCl3), &="7.26 (s, 1H), 7.88 (t, 1H), 8.3 (d, 1H), 8.56 (d,

1H)

5-Nitro-phthalazin-1-one:

18.25 g of hydrazine sulfate and 14.88 g of sodium carbonate are stirred in 300
ml of DMF at 100°C for 1 hour. Then, 7.24 g of 3-bromo-4-nitro-phthalide in 100 ml of
DMF is added, and it is stirred for another 4 hours at 100°C. It is added to water,

extracted several times with ethyl acetate, and the organic phase is washed with water



1H NWVR (300 MHz, CD3OD): 3 = 1.17 (t, 3H), 2.32 (dg, 2H), 2.85 (d, 1H), 3.07
(d, 1H), 5.18 (s, 1H), 6.32 (t, 1H), 6.52 (d, 1H), 6.60 (d, 1H), 6.71 (d,
1H, 7.18 (d, 1H, 7.26 (t, 2H), 7.37 (t, 111), 7.69 (d, 1H), 8.25 (d, 1H)
Exanpl e 4 (cis, Q5- { j4-Ethylidene-6-fluofd-2,

5-di hydrox-2-(trifluoronethyl)-1,2,3,4- tetrahydronaphthalen- | -yll amno |
-2-net hyl yht hal azin- | -one 5-Am no-2-nethyl phthal azin-1-one:

3-Brono-4-nit ro-c%ht_hal ide  5.37 of 4-nitrophthalide (Tetrahedron Lett.
(2001), 42, ppandbar 5bis drigdpandthe solventps wReYEE &1 & VagUHEL. oAHerrogysigllization
benzoyl peroxide are refluxed in 80 m of benzotrifluoride and heated by
exposure to |i ddom ethylidcetiatee?2 36 godfi Semtrogphtimiqzirel ede 14 dbtained adalsulid o wat er,
extracted with dichl oronet hane, washed several times with water, dried, and
the solvent is renmvgdmnmR 2 0 -(br i < ha b IS
obtained as a soli ‘éﬁ 1H I\ﬁ%(y?gg%%\g% 3;8033(9:1@,08227 (@séé(il‘hlll)gﬁ)’ﬂg%&?t
1H), 8.3 (d, 1 . Db -~ LH) 5-Nitro-phthal azin-l-one: 18.25 g of

hydr azi ne sulfl‘o_\'i{%'lgn]g3 @g’d]é@ g of sodium carbonate are stirred in 300 m of
DMF at 100C for 1 hour. Then, 7.24 g of 3-brono-4-nitro-phthalide in 100 m
of DW is added, and it is stirred for another 4 hours at 100C. It is added
to water, extracted several tinmes with ethyl acetate, and the organi c phase

i's washed w t h2vie@il-$ditr@phthblavinel-ohd i s dried, and the solvent is renoved

in a vacuum After recrystallization fromethyl acetate, 2.35 g of

o nitro-phthal azin_hxongr 4 gl 'zggﬂn.q-n% gk 1 g ot MR CBb e aPVEP:A6)

S =805 (t, 1H), 8.@8.6%1( tih gl 8.50736?3,' gofp botiate 66
for 10 minutes at room temperature in 60 ml of DMF. 1.1 ml of methyl iodide is added,

and it is stirred overnight. It is added to water, extracted several times with ethyl
acetate, and the organic phase is washed with water and brine. It is dried, and the
solvent is removed in a vacuum. 1.57 g of 2-methyl-5-nitro-phthalazin-1-one is
obtained as a yellow solid.

'H-NMR (300 MHz, DMSO-dg), 8 =3.73 (s, 3H), 8.05 (t, 1H), 8.62 (d, 2H), 8.75

(s, 1H)

5-Amino-2-methyl-phthalazin-1-one

1.57 g of 2-methyl-5-nitro-phthalazin-1-one and 130 mg of palladium on
activated carbon are suspended in 45 ml of ethyl acetate and hydrogenated with
hydrogen under normal pressure. It is filtered through diatomaceous earth, and the
solvent is removed in a vacuum. 1.26 g of 5-amino-2-methyl-phthalazin-1-one is
obtained as a yellow solid.

'H-NMR (300 MHz, CDCl3), = 3.81 (s, 3H), 7.0 (d, 1H), 7.5 (t, 1H), 7.8 (d, 1H),

8.16 (s, 1H)

0.6 ml (2.4 mmol) of titanium tetracthylate is added to 430 mg (1.4 mmol) of 3-

[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-hydroxy-2-(trifluoromethyl)propanal and



1H), 13.13 (bs, 111) 2-Methyl-5-nitro-phthalazin-I -one 1.6 g of 5
-nitro-phthalazin- 1 -one and 2.31 g of potassium carbonate are stirred for
10 minutes at roomtenperature in 60 mM of DVMF. 1.1 m of nmethyl iodide is
added, and it is stirred overnight. It is #dded to water, extracted several
times with ethyl acetate, and the organic phase is washed with water and
brine. It is dried, and the solvent is renoved in a vacuum 1.57 g of

2-met hyl -5-nitro-phthal azin-1-one is obtained as a yellow solid. "H NWR
(300 Mz, DVECR§ENg (544 nimdl of S5 anﬂhb-z-rﬁetﬁﬂ-mmhaldﬁh-,l-@eﬁﬁ 50an] ofithlnerR, @xd thes,

1H) 5- Ammo- 2- net hyl - pht hal azin-1 -one .57 g of
2-met hyl -5-ni t ‘@‘Rﬁj I d
carbon are sus%&%&gﬁhﬁﬁ%{bﬁw?% P&ggegtfgéoa 1@ rogenatn te%&\%\nﬂe%/%de

hydr ogen under nornal . pressure, filtered ceous. earth,
and the sol veRBOTRISS Eic?ﬁmé‘eéakﬁﬁ?ﬁspi‘ﬁ%l lérﬁE‘Freggtg‘Ougg €8 ite, and 1t is
5-am no- 2- net hyl - pht hal azin-1-one is obtained as a yellow solid. 1H NMR

(300 MHz, CDCl8iproughly Bwaghed With ethyl @eath. Thd)phases®f the filtrehe arg s@pagatied, akd it is
8.16 (s, 1H) 0.6 m (2.4 mol) of titaniumtetraethylate is added to 430 ng

(1.4 nmmol ) of gxtracted again with ethyl acetate. It is dried on sodium sulfate, and the solvent is
[ 1- (3-fl uoro-2-net hoxyphenyl)-cycl opropyl ] - 2- hydr oxy- 2- (trlfluoronethyl)prop

RETT G L sk
RPN Y LI A R TN AN MRV T

( thus obtained in crude form is taken up in 55 ml of dichloromethane and cooled to
| -30°C. 12 ml (12 mmol) of a 1 M boron tribromide solution in dichloromethane is
added in drops over 10 minutes, and the solution is subsequently refluxed over 8 hours.
The cooled solution is poured into a mixture of ice and saturated sodium bicarbonate
solution and vigorously stirred for 15 minutes. It is extracted with dichloromethane,
washed with saturated sodium chloride solution and dried on sodium sulfate. After
concehtration by evaporation and chromatography on silica gel (hexane/ethyl acetate 0-
50%) and subsequent HPLC (Kromasil C18, water/acetonitrile 30-60%), 75 mg of the
desired product is obtained.

"H-NMR (300 MHz, CD;0D): & =1.76 (d, 3H), 2.55 (d, 1H), 3.13 (d, 1H), 3.84

(s, 3H), 4.59 (s, 1H), 5.85 (q, 1H), 6.74-6.84 (m, 3H), 7.56 (t, 1H), 7.63 (d, 1H), 8.56 (s,

1H).



t horoughly rewashed with ethyl acetate. The phases of the filtrate are
separated, and it is extracted again with ethyl acetate. It is dried on
sodium sul fate, and the solvent is renpoved in a vacuum The 650 ny of

5- ({3-[1-(3-fluoro-2-net hoxyphenyl) - 45

cycl opropyl]-2-(trifluoronethyl)propan-1-yl}-imno)-2-nethyl-phthal azi n-1-on
e that is thus obtained in crude formis taken up in 55 m of

di chl oronet hane and cooled to -30C. 12 m (12 nmol) of a 1 M boron

tribrom de sol Example f di chl oronmethane is added in drops over 10 m nutes,
and the solution is subsequently refluxed over 8 hours. The cool ed sol ution
i's poured into (s Z)-4iAtheliddnelocBucod - Fmutinfl@dnSolint51yhireab PR aifuorsaethl)on
and vigorously stirred for 15 mnutes. It is extracted wth dichloronethane,
washed with Satl‘f?hﬁ%&%ﬁidﬁ%ﬁﬂh%&ﬁ'%-cﬁ&' ution and dried on sodium sul fate.
After concentratiom Dy evaporatrom ang chronat ography on silica gel
(hexane/ et hyl Sc;t ate 0O- 5?0/()_ and subsequent HPLC (Kromasil C 18,

wat er / acet oni t PrABMS2-BE a4928lret the desired product is obtained.

"H NWMR (300 MHz, CD3OD): 8 = 1.76 (d, 3H), 2.55 (d, 1H), 3.13 (d, Ili), 3.84
(s, 3H), 4.59 (s, 18,7 &(6@5mihql) of BymetByl7arnBrogdH (quynadelin-4-on6§M. tI. Boeprt, V7..J63
(d, 1H), 8.56 (s, 1 H. 45 Exanple 5 (cis.

Z) - 4- Et hyl i denechanibetsl Ork (hes: 1903) $491a5 8)nal 3715 SoFphoaphdtat F&né&ﬂd}ﬁdew@é onet h
vl)- 1,2,3,4-tetrahydronayht hal ene- 2, 5-di ol 5- Am no- 2- net hyl qui nazol i ne

N 7cﬂﬁ|§£§r ;"”S’ ffé%dé'lq?%““’fSB@?@%%@? %@fﬁﬁ%‘?ﬁg!@fﬁfﬁ pﬁé%‘%%?ﬂ}?g&? s
[ in.75 i 0 I :
ot o, sSSP S o R

with ethyl acetate. The organic phase is dried, ) ) ) )
and the solvent is removed. 14 g of 4-chloro-2-methyl-5-nitroquinazoline, of which 4.5

g (20.2 mmol) in 225 ml of ethyl acetate and 22.5 ml of triethylamine are dissolved, is
obtained. 2 g of palladium is added to carbon, and it is stirred while being cooled with
ice for 4 hours under a hydrogen atmosphere at normal pressure. Catalyst is removed
from the solution by means of filtration through Celite, whereby it is rewashed with 200
ml of ethanol and concentrated by evaporation. After chromatography on silica gel with
ethyl acetate-ethanol (0-10%), 530 mg of the product is obtained.

'H-NMR (300 MHz, CDCl3); 5 =2.87 (s, 3H), 4.52 (br., 2H), 6.77 (d, 1H), 7.33

(d, 1H), 7.65 (t, 1H), 9.40 (s, 1H).

0.8 ml (3.2 mmol) of titanium tetraethylate is added to 500 mg (1.63 mmol) of 3-
[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl}-2-hydroxy-2-(trifluoromethyl)propanal and
300 mg (1.88 mmol) of 5-amino-2-methyl-quinazoline in 75 ml of toluene, and the
mixture is heated to 100°C over 2 hours. After cooling, it is poured into water and
vigorous stirring is continued. The suspension is filtered through Celite, and it is
thoroughly rewashed with ethyl acetate. The phases of the filtrate are separated, and it is

extracted again with ethyl acetate. It is dried on sodium sulfate, and the solvent is



and the solvent is renoved. 14 g of 4-chl oro- 2- net hyl - 5- ni t roqui nazol i ne, of
which 4.5 g (20.2 mmol) in 225 m of ethyl acetate and 22.5 m of
triethylam ne are dissolved, is obtained. 2 g of palladiumis added to
carbon, and it is stirred while being cooledéwith ice for 4 hours under a
hydr ogen at nosphere at normal pressure. Catalyst is renoved fromthe
solution by neans of filtration through Celite, whereby it is rewashed with
200 m of ethanol and concentrated by evaporation. After chronatography on
silica gel w themetddyih aavaeiah.eAgehéeiromatlograplyon sHit@ geh(hekarelethyiraoetatet0-6090),
obtained. 'H NWR (300 MHz, CDC13); S = 2.87 (s, 3H), 4.52 (br., 2H), 6.77
(d, IH, 7.33 -11c - .18 .5.0f
360 mgldP3-[14¢FRudrh-2 ﬂl'éghox?pnlgﬁzllﬁ-%gcgémrf)? log(mgétﬁylzqdﬁg%? 5

titaniumtetraethylate s added to 500

[ 1- (3-fluoro-2-pnetho enyl)-cyclopropyl |- 2-.-hydr -2-(tyif ) t hyl.) prop
anal and" 300 MIETEOB i erorraOG P REL sk i R el S eaRe
toluene, and the mxture is heated to 100C over 2 hours. After cooling, it
i s poured intoangcesledied-303C,gopblamed: 79rhh({.9 mmebrafi anubiborvh &riramydesoluioni s
filtered through Celite, and it is thoroughly rewashed with ethyl acetate.

The phases of GMgichidrérhéthénedis 8d&RINAdAdR bvePTTmirtutéss an®ihesaRitief iS@BEduehtiyh
ethyl acetate. It is dried on sodiumsulfate, and the solvent is 46 renoved

"3y 20U AL O BBAARE PR oMo lhlith 9Bburb BB ATASHDY be A8 8h8 L furated

3-[1-(3-fluoro-2-nmethoxyphenyl)-cycl opropyl]-1- -net hyl - quj nazol -5- .
yl)imino]-2-(t ﬁpélmobleﬂ%gm g%vwﬂzclsﬂrgu%}}ﬁt#q(érﬂ"gﬁg utﬁbuiths exdragied gfith

di chl oronet hane and cooled to -30C, is obtained. 7.9 m (7.9 mmol) of a 1 M
boron tri bron dichdwbmethene, washell with saturatedsadmini ehlaxidiesblutiorandpdriedoarsodiom

m nytes, and the solution is subsequently refluxed over 5 hours. The cool ed

sol ution is pogiiigslel Affier Sor¥eitkation WlevhpataioitarRiFAPL @ l(BeomaWIAT 1B bi car bonat e
solution and vigorously stirred for 15 mnutes. It is extracted with

g'oglhhﬁ{ omet hang,, WAS AGHiWet30. 63k | 8B L o iR ldkiPe B AE oBRlidlal on and dried on
'H-NMR (300 MHz, CDCLy); &= 1.83 (d, 3H), 2.66 (d, 1H), 2.81 (s, 3H), 3.22
(d, 1H), 5.03 (d, 1H), 4.67 (d, 1H), 5.85 (d, 1H), 5.95 (q, 1H), 6.55 (d, 1H), 6.85 (dd,

1H), 6.95 (d, 1H), 7.28 (d, 1H), 7.66 (t, 1H), 9.35 (s, 1H).

Example 5A/5B (rac, cis, Z)-4-Ethylidene-6-fluoro-1-[(2-methylquinazolin-5-yl)amino]-
2-(trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-2,5-diol is cleaved into the
enantiomer-pure compounds by means of preparative chiral HPLC (Chiracel OD 20 p):
(+)-Enantiomer: analytical HPLC: R;= 8.0 min (Chiracel OD 10 p, 250 x 4.6
mm, hexane/ethanol 10%, 1 ml/min of flow)
(-)-Enantiomer: analytical HPLC: R;=11.1 min (Chiralcel OD 10 p, 250 x 4.6

mm, hexane/ethanol 10%, 1 ml/min of flow)



sulfate. After concentration by evaporation and HPLC (Kromasil C18,

wat er/ acetonitrile 30-60%, 86 ng of the desired product is obtained. 'H NWR
(300 MHz, CDC13); 8 =1.83 (d, 3H), 2.66 (d,_ 1H), 2.81 (s, 3H), 3.22 (d,
1H), 5.03 (d, 1H), 4.67 (d, IH), 5.85 (d, 1ff, 5.95 (g, 1H), 6.55 (d, 1H),
6.85 (dd, 1H), 6.95 (d, 1H), 7.28 (d, 1H), 7.66 (t, 1H), 9.35 (s, 1H).
Exanpl e 5A/ 5B (rac, cis,

Z)-4-Ethylidene-6-fluoro-I-[(2-methyl quinazolin-5-yl)am no] -
2-(trifluoronmcExgmple62 3 4-tetrahydronapht hal ene-2,5-dial is cleaved into
the enantioner-pure conpounds by means of preparative chiral HPLC (Chiracel
OD 20 ): (+)- Efangj-6+Ghoroatiethylidenet 1 -HPinteth Rumaii- SriyDarhidol-2a¢refludsbingthyl)- 250
X 4.6 mm hexane/ethanol 10% 1 m/mn of flow) (-)-Enantiomer: analyti cal

HPLC Rt = 11.]om Addhidhesithdhel®s.did®0 X 4.6 mm hexane/ et hanol 10% 1
m/mn of flow) 47 EXanple 6 (CisS, Z)-6-Chloro-4-ethylidene-1-f

(2- met hyl qui na i B 5=yl ynol ; 2- (trifluorpomethyl)-

L2275, &t ek r angdr SRETHVIOAT LS Brp perk AP (S clopropyimethyl]-2-hydrory-

| uoro- 2-[ 1- (3-chl oro- 2- nmet hoxyphenyl ) - cycl opr opyl net hyl J- 2- hydr oxy-

pr opi onal dehydE’OPl?’Bd@W@ 0- 2- met hoxy- phenyl ) - cycl opr opanecarbonitrile:

5.50 g (30.36 nmmol ) of (3-chloro-2-nethoxy-phenyl)acetonitrile is dissolved
in 50 m of DVK3-Gilofoe-nittiiGyepheidd)-8gclopropineosirbanitrildi um hydri de suspensi on
(55-60% is added under a cover gas within 30 m nutes. After 30 nore

m nutes of stirringsal dG0.36mhkb])Sf(REhBE-IRthoxStphbnh sHcRindmets ipRslvedin

added in drogz. After stirring overnight ﬁt ro.omterr}:)eLature,h ]the reacti oln
et ht( “rhe coms) Ale! Ryl S VT 4R RSP ol S8t g Thptpichd 500

is added under a cover gas within 30 minutes. After 30 more minutes of stirring at 0°C,

7.16 g (38.09 mmol) of 1,5-dibromoethane is added in drops. After stirring overnight at
room temperature, the reaction mixture is added to water and extracted three times with
methyl tert-butyl ether. The combined organic extracts are washed as usual with brine
and dried. The residue that remains after the desiccant is filtered off and the solvent is
spun off is chromatographed on silica gel (mobile solvent: ethyl acetate/hexane). 4.36 g
(69.2%) of the desired compound is isolated. 'H-NMR (300 MHz, CDCl3): 6=1.34

(2H), 1.70 (3H), 4.13 (3H), 7.02 (1H), 7.18 (1H), 7.39 (1H).

1-(3-Chloro-2-methoxy-phenyl)-cyclopropanecarbaldehyde:

4.36 g (21 mmol) of 1-(3-chloro-2-methoxy-phenyl)-cyclopropanecarbonitrile is
dissolved in 75 ml of toluene, and the reaction mixture is cooled to -70°C. At this
temperature, 26.14 ml (31.50 mmol) of a 1.2 molar DIBAH solution in toluene is added
in drops, and the batch is stirred for two more hours at this temperature. Then, 239.2 ml
of a 10% tartaric acid is carefully added in drops, whereby the temperature quickly rises
to —5°C to +5°C. After a brief continuation of stirring, methyl tert-butyl ether is added,

and the batch is stirred vigorously. The organic phase is separated, and the aqueous



and dried. The residue that remains after the desiccant is filtered off and
the solvent is spun off is chronatographed on silica gel (nobile solvent:
et hyl acetate/ hexane). 4.36 g (69.2% of the desired conpound is isol ated.
'H- NMR (300 MHz, CDC13): S =1.34 (2H), 1.9 (3H), 4.13 (3H), 7.02 (1H),
7.18 (1H), 7.39 (1H).

| - (3- Chl or o- 2- net hoxy- phenyl ) - cycl opr opanecar bal dehyde: 4.36 g (21 mmol ) of
1- (3-chl or o- 2- met hoxy- phenyl ) - cycl opr opanecarbonitrile is dissolved in 75
m of tol uene, plasd i Wbsequgutly remextiagted twice svidoorthl ter-burdethent Thecembined
tenperature, 26.14 m (31.50 mmol) of a 1.2 nolar DI BAH solution in tol uene
is added in dorasic extrdctt b washedwith bsine anddriédon $odiumsnifatbo Afier e debdicant
tenperature. Then, 239.2 ml of a 10%tartaric acid is carefully added in

drops, wher ebyigfierdeoMaRAlIsBIRH S khih SH308 ¢ (9 106%) bohE aRenid @opitil ©f

continuation of stirring, nethyl tert-buty her is” added, and the batch
is stirred vigorousl y. ..The ar.gani f hase is separated, and the aqueous 48
phase is subsea'(lij"b 1 Igﬁ%r’gffué% Wce with net hyl tert-butyl ether. The
conbined organic extracts are washed with brine and dried on sodi um

sul fate. After the d&d8VIBRAR00 MHz GDCle): au= o3P (AHY Lt6fe(3ED) 3.861(3H) 7)0h1df f
5.42 g (> 100% of the al dehyde is obtained, which is further used in crude
form 'H NVR (819, M3z,(18DCLR) (11, = 1.39 (21-1), 1.68 (311), 3.86 (3H),
7.00-7.12 (2H), 7.37 (1H), 9.20 (1H).

(E/ Z)-3-]1-(3-Chl oro-2-net hoxy- phenyl ) -cycl opropyl ] - 2-et hoxy-acrylic acid
ethyl ester: At 0C, 15.3 ml (24.25 mml) of butyllithium (1.6 nolar in

hexane) is slo dgd.i.n drops to 2.5 4. 47 | ) of diisopropy]am ne
"5 m of ¢ WYEArar - e retiesy Lot ipugby S ote iy it i 6631 iR
t hus produced LDA is added in drops to 5.63 g (20.98 mml) of
(di et hoxy- phosphor yA} 08¢ hidh3/md (4.2 cmawil )b féstutytlithesn €4.6 matdrrio exand) isrslaovlyl17. 3
m of tetrahydrofuran, specifically at OC. After 20 m nutes of stirring,
4.42 ¢ added in drops to 2.5 g (24.47 mmol) of diisopropylamine in 5.9 ml of tetrahydrofuran,
and it is stirred for 30 more minutes. The thus produced LDA is added in drops to 5.63
g (20.98 mmol) of (diethoxy-phosphoryl)-ethoxy-acetic acid ethyl ester, introduced into
17.3 ml of tetrahydrofuran, specifically at 0°C. After 20 minutes of stirring, 4.42 g
(20.98 mmol) of the aldehyde that is described in the previous section, dissolved in 17.3
ml of THF, is added in drops at 0°C to the deprotonated phosphonate. After stirring
overnight at room temperature, the reaction mixture is mixed with water and extracted
three times with methyl tert-butyl ether. The combined organic extracts are further
worked up as usual, and the remaining residue is chromatographed on silica gel (mobile
solvent: ethyl acetate/hexane). 4.83 g (70.9%) of the desired compound is isolated as an
E/Z mixture. For this reason, only the position of the signals, and not the integration, is

indicated in the "H-NMR below. 'H-NMR (300 MHz, CDCls): & = 0.85-0.99, 1.09,

1.16-1.40, 3.49, 3.73, 3.94, 4.00, 4.10-4.29, 5.70, 6.08, 6.90-7.00, 7.19-7.30.



(20.98 ninol) of the aldehyde that is described in the previous section,
dissolved in 17.3 m of THF, is added in drops at OC to the deprotonated
phosphonate. After stirring overnight at roomtenperature, the reaction
mxture is mxed with water and extracted three times with nethyl
tert-butyl ether. The conbined organic extracts are further worked up as
usual, and the remaining residue is chronmatographed on silica gel (nobile
sol vent: ethyl acetate/hexane). 4.83 (70.9% of the desired conmpound is
'sol ated as an(EE)2-lirGCen-Fortioysheadsoyriomapyll Crihpostaylbracd: t he
signals, and not the integration, is indicated in the 'H NVR bel ow. 'H NWR
(300 MHz, CDC13): 6433@. (8580 n%f0ol) bf (Z)-311X8-chlodd-2-BethBxy-pheidil)-Sycloprophl P2,
4.10-4.29, 5.70, 6.08, 6.90-7.00, 7.19-7.30. 49

E/ Z)-3-[1-(3- loF 2 3-ethast - ' idi
g | 83) . ([14. 3(3 2 gﬁ%%—%g%h@%&ﬁ%&l RUENY Nix &Y F1RREGRY ok 2 4 INUDH 1R Eth¥hd 1w RG 2

(E/2)-3-[1-(3-chl oro-2-nmet.hgxy-phenyl ) - cycl gpropyl 1.-.2-._ et hoxy-acrylic acid
ethyl ester isa?#%gﬁ%vfﬁugﬁﬁﬁo%?%ﬁq%e%e%@%mQﬁi(ré?r%. and
stirred overnight at roomtenperature. The ethanol is drawn off in a rotary

evapor at or, t hevaporater; thei mixgre ig dithted With wates and aeiraciad theqedmestvidemethybiertni t h
nmet hyl tert- butyl ether. The organic phases are discarded after TLC

moni tori ng. TheuwietheusThehagaic phasacardidiscadedvaftér BLAE mdnifGHingnTheadqueant pithse
three tines with nethyl tert-butyl ether. The conbined organic extracts are

washed w th bringifnes #ith@d PNHEPSHIERBLA Are tithBS withGaétHG et Baty] kfhepbitRd Ned
according to the usual procedure (4.33 g = 98.2% is used in crude formin

t he next stage, r this reasg onl v.the. 1L 0 i.an not
the it eqrat P oforpwed fisbaler@Rats aRtsph RiRBES o8 afeq RESoabE g 3RS
= d 88, 1.00, 1,13-1.49, 3.50, 3.80, 3.95, 4.00, 5.93, 6.22. 6.92-7.00,
7.19-7.30, 7. 4besidue that is obtained according to the usual procedure (4.33 g=98.2%) 1s used n

3-[1-(3-Chl oro-2-nmet hoxy- phenyl ) -cycl opropyl ] - 2- oxo-propionic acid: 4.33 g

(14.59 mmol ) otrudefddm Brthe hexXt3taghl Gonthisrerdonponly pireepositionafchos pgls; lahd Aet
et hoxy-acrylic acid is added in 65 m of sulfuric acid (1 M and stirred

overni ght at  the integration, is indicated in the "H-NMR below. 'H-NMR (300 MHz, CDCL): § =

0.88, 1.00, 1.13-1.49, 3.50, 3.80, 3.95, 4.00, 5.93, 6.22, 6.92-7.00, 7.19-7.30, 7.40.

3-[1-(3-Chloro-2-methoxy-phenyl)-cyclopropyl]-2-oxo-propionic acid:

4.33 g (14.59 mmol) of (E/Z)-3-[1-(3-chloro-2-methoxy-phenyl)-cyclopropyl]-2-
ethoxy-acrylic acid is added in 65 ml of sulfuric acid (1 M) and stirred overnight at
90°C. After cooling, it is diluted with some water and made basic with potassium
carbonate. It is extracted three times with methyl tert-butyl ether, and the combined
organic extracts are discarded after TLC monitoring. The aqueous phase is acidified
with 1 M hydrochloric acid and extracted with methyl tert-butyl ether. After additional
usual working-up, 3.40 g (86.7%) of the desired a-ketocarboxylic acid is obtained. 'H-
NMR (300 MHz, CDCl;): 6 =0.97 (2H), 1.05 (2H), 3.19 (2H), 4.05 (3H), 6.99 (1H),

7.20-7.30 (2H).



90C. After cooling, it is diluted with sonme water and made basic with
potassium carbonate. It is extracted three tines with nethyl tert-butyl
ether, and the conbined organic extracts are discarded after TLC

nmoni toring. The aqueous phase is acidified saith 1 M hydrochloric acid and
extracted with nethyl tert-butyl ether. After additional wusual working-up,
3.40 g (86.7% of the desired a-ketocarboxylic acid is obtained. 'H NW
(300 MHz, CDC13): 8 = 0.97 (2H), 1.05 (2H), 3.19 (2H), 4.05 (311), 6.99
(1H), 7.20-7. 3q1¢@+hlofd2-methoxy-phenyl)-cyclopropyl]-2-oxo-propionic acid ethyl ester:

3-[ 1- (3-Chl oro- 2- net hoxy- phenyl ) - cycl opropyl ] - 2- oxo- propi oni ¢ acid et hyl

ester: 15.12 g (56.3%, %}5267 £3-11-(3- -2-methoxy-ph 11-2-0x0-
3-[1-(3-chl oro-2- neté Q;g) heny ogych)o[pr(ogy ro2 rgio?xypoenlyo)n? Clogg:?pall oxe

(conc.) - AF tor RORIERRBEIASE Greatus 0 3o afhinep .we&w@ﬂi““feﬁﬁwﬂ.aﬁﬂ

until a dry state is reached The residue is taken up in 700 nl of
sat ur at ed sodi @¢ansi)c xftesdiae ours|ofiréfbwing, the resatioagniatire ksrspun in vnd addry platstify |
acetate. The conbined organic extracts are washed with brine, dried on

sodi um sul f at e reazhed.t Tiee feeldue i3t takeh BPi700Mhl dffsharatédsdiles bvatbdhatesofutibh anéd
off. After chromatography of the residue on silica gel (nobile solvent:

et hyl acet at e/ Q‘E&Q&é‘d thréezurﬁ@s \91t1§ Ztﬁﬁ a&faté h?héj&'iﬁ&ﬁ‘éh &‘rgﬁx‘ﬁﬁ ekﬁaéts’sﬁje%‘a‘é‘ﬂed with
"H NMR (300 MHZ, (411) 1.

1 (5. o oro- 3%%%@3@99 o %‘ﬁ@f ey f{"? off afer the f‘Fﬁj‘&ﬁaBt s fieed

trimethylsilyl oxelnégéopl onic acid et hyl ester 6. 18 81'1 (20. 83 nmol ) of

3-[ 1- (3 chl or 0o%E nktershyemaesaphy eitbe ssidusymsilitageb(mehlsgobisnt akyld et hy|
ester and 3.55 g (24.99 mol ) of (trifluoronethyl)-trinethylsilane are

di ssol ved in 3acethtedfexared) E3(dg (7496 )a0f theMidsired Bstemiy isvlatedet TERDIME I( B0z m
fluoride trihydrate is added, it is stirred overnight at roomtenperature.
The reaction mMoRdLE & S 0.90-0.98 (4H), 1.30 (3H), 3.19 (2H), 3.97 (3H), 4.20 (2H), 6.95 (1H),

7.20-7.30 (2H).

2-[1-(3-Chloro-2-methoxy-phenyl)-cyclopropylmethyl}-3,3,3-trifluoro-2-
trimethylsilyloxy-propionic acid ethyl ester:

6.18 g (20.83 mmol) of 3-[1-(3-chloro-2-methoxy-phenyl)-cyclopropyl}-2-oxo-
propionic acid ethyl ester and 3.55 g (24.99 mmol) of (trifluoromethyl)-trimethylsilane
are dissolved in 33 ml of tetrahydrofuran. After 51 mg of tetrabutylammonium fluoride
trihydrate is added, it is stirred overnight at room temperature. The reaction mixture is
diluted with methyl tert-butyl ether, and washed first with water and then with brine.
After the usual procedure (drying and filtering off of the solvent), the residue is
chromatographed on silica gel (mobile solvent: ethyl acetate/hexane). 5.65 g (66.4%)

of the desired, but contaminated compound is isolated.



diluted with nethyl tert-butyl ether, and washed first with water and then
with brine. After the usual procedure (drying and filtering off of the
solvent), the residue is chromatographed on silica gel (nobile solvent:
ethyl acetate/hexane). 5.65 g (66.4% of tRé desired, but contaninated
compound is isolated. 51 2-]

1- (3-Chl oro-2- nethoxy phenyl) - cyclopropylnethyl] 3,3,3-trifluoro-2-hydroxy-
propionic acid eth ester (1.75 mMmo t conmpound that is
described in tRd 1;{5&I%Z@E&qxarp%esyl)-ay@%ppﬂmthvllré 3 - trfuores2hyHIARYof ur an
and m xed with 4.34 g (13.75 mmol) of tetrabutyl amonium fluoride

tri hydrate. Afpspianeadidethybesteti rring at roomtenperature, it is worked up
as usual, and the residue that renains after the solvent is spun inis

chromat ographed on Sigsi£8 Bhno écﬁﬁh\ahdmfi@&e%m%e%%e %ugse!cﬁén%%
of the desired compound is |sol at ed. 300 MHz, CDCl 59-0. 69

(111), 580 ( SBH" %%%w?aéfeﬁw&?%dﬁxﬁ%&%@%@ﬁ ' : 513 3

3-Trifluoro-2- ([sﬁl (3-chl oro- 2- nmet hoxyphenyl ) - cycl opr opyl. net hyI]-2 hydroxy-
pr opi onal dehydéstrabutybgmgopmnsi mnﬁws\{ dsptet Wdtep gnehourpistilrfg fb £eam FERPEFHUiChe
preceding sectionis dissolved in 8 mMl of diethyl ether and m xed in
portions with @&Gsmoriket iplasmzodl) amaf the késiduie dinat a¢ruaing afterttielsoldent & spd€ imisder a
cover gas. After two nmore hours of stirring at O to 5C, 2.7 ml of saturated

sodi um bi car bO'&Hﬁo%a'i&érh‘;SHe‘arbn' s?hd&agreﬁiﬂékéﬁé/ Qfethfd (I5@RE R4 n%%& 3% bethebei ng
extracted three times wth rrethy tert-butyl ether, the conbined "organic

extracts are shed as usu The .ul ai

chr orrat ogr aphe Cﬁlg?%afop}ngﬂ ‘g?ted7§% l\@f{((gé() @ﬁé gﬁgh):neit Susg Q a%fl}poﬂgr”st s

of tthe desired aldehyde to 64% and the starting ester to 36%is isol ated.
0.82 (1H), 0.98-1.20 (5H), 1.75 (1H), 3.09 (1H), 3.39-3.51 (1H), 3.80 (1H), 3.85-4.03

(4H), 6.92 (1H), 7.08 (1H), 7.25 (1H).

3,3,3-Trifluoro-2-[ 1-(3-chloro-2-methoxyphenyl)-cyclopropylmethyl]-2-hydroxy-
propionaldehyde:

0.850 g (2.317 mmol) of the ester that is described in the preceding section is
dissolved in 8 ml of diethyl ether and mixed in portions with 66 mg (1.74 mmol) of
lithium aluminum hydride at 0°C under a cover gas. After two more hours of stirring at
0 to 5°C, 2.7 ml of saturated sodium bicarbonate solution is carefully added in drops at
0°C. After being extracted three times with methyl tert-butyl ether, the combined
organic extracts are washed as usual. The ultimately obtained residue is
chromatographed on a Flashmaster. 750 mg (65.5%) of a mixture that consists of the
desired aldehyde to 64% and the starting ester to 36% is isolated.

0.39 ml (1.9 mmol) of titanium tetraethylate is addéd to 300 mg (0.93 mmol) of
3,3,3-trifluoro-2-[1-(3-chloro-2-methoxyphenyl)-cyclopropylmethyl]-2-hydroxy-
propionaldehyde and 155 mg (0.98 mmol) of 5-amino-2-methylquinazoline in 28 ml of

toluene, and the mixture is heated to 100°C over 2 hours. After cooling, it is poured into



0.39 M (1.9 mol ) of titaniumtetraethylate is added to 300 ng (0.93 mmol)
of 3,3,3 -trifluoro-2- [ 1-(3 -chloro-2-nethoxyphenyl)-cyc

| opr opyl met hyl ] - 2- hydr oxy- propi onal dehyde and 155 ng (0.98 mmol) of

5-am no- 2- net hyl qui nazoline in 28 m of tobuene, and the m xture is heated
to 1 00C over 2 hours. After cooling, it is poured into 52 water, and
vigorous stirring is continued. The suspension is filtered through Celite
and thoroughly rewashed with ethyl acetate. The phases of the filtrate are

separ at ed, and water] hd wipéroacstBeingdadontinaddn TrieRuipeasion & flterkd thréugh Célfle and
sodlun1sulfate and the solvent 1s renpved in a vacuum The

3-[1-(3-chl oroyg; W‘fm no?éay‘k'% %@fa?@yfli]);hagés%fthe glh'a earl‘_eI eparated, and it is

met hyl - qui nazol - uor onet pr opan- i's t’hus
obtained in crude f rnlls 23.m. of ICh| e and cooled
to -20C. 7.8 g g S%Emf?aw D e g 531}? sofvent

di chl oronet hane is added in drops over 10 m nutes,_ and the solution is
subsequent | y r &mepeddn gwesusn.hdhe 3-[1-thehlosnl eerthenyphersh)-¢xclopepyled-[(hto a
m xture of ice and saturated sodi um bi carbonate solution and vigorously
stirred for 15n®tiyiqinazélt5-yHirenb]-2€trdhoydridthy)prbparDabthaniahuyetahiacd i t h
saturated sodiumchloride solution and dri ed on sodiumsul fate. After
concentration r I r atgl on:
hexane/ et hyl ta dgtqhe %t%@%lﬁ%ég{o@ h%)@%%%é &Og?%%a%gfc 12’ %(Z'Sl

t he desired product i.S_Qbtained, 'H NWR ( 300 WVHz, CD30D); 6 =_1.75

2.58 (d, 1H), 2usel)pfa ljporon tmbronyide sqlvif}onmde@lqrgmeme issadged erqdromwveré%o
(d, 1H, 6.84 (d, 111), 7.19 (d, 1H), 7.25 (d, 111), 7.71 (t, 1H), 9.65 (s,
1H) .. Exanpl e 7 nfioutss, and the solution is subsequently refluxed over 3 hours. The cooled solution is
Z)-é-ChI oro-4-ethvlidene-|-[(7-fluoro-2-nethvl qui nazolin-5-yl)am nol - 2-

(trifluoronet h?bﬁreé n%o% Aixht bARY dh@ BatRiideleRfbidarbokkt®soluforf MAd gdrously

j luor o- 2- net hyl qui nazol i ne

stirred for 15 minutes. It is extracted with dichloromethane, washed with saturated
sodium chloride solution and dried on sodium sulfate. After concentration by
evaporation, chromatography on silica gel (1. separation: hexane/ethyl acetate 15-20%,
2. Separation: hexane/2-propanol 10%), 4 mg of the desired product is obtained.
'H-NMR (300 MHz, CD;0D); & = 1.75 (d, 3H), 2.58 (d, 1H), 2.83 (s, 3H), 3.15
(d, 1H), 4.65 (s, 1H), 5.87 (q, 1H), 6.50 (d, 1H), 6.84 (d, 1H), 7.19 (d, 1H), 7.25 (d, 1H),

7.71 (t, 1H), 9.65 (s, 1H).

Example 7

(cis, Z)-6-Chloro-4-ethylidene-1-[(7-fluoro-2-methylguinazolin-5-yl)amino]-2-

(trifluoromethyl)-1,2.3.4-tetrahydronaphthalene-2,5-diol
5-Amino-7-fluoro-2-methylquinazoline

17 g (70.5 mmol) of 3,6-difluoro-2-N-pivaloylaminobenzaldehyde (L. Florvall, L.
Fagervall, L.-G. Larsson, S. B. Ross, Eur. J. Med. Chem. 34 (1999) 137-151),9.2 g of
acetamidine hydrochloride, 13.4 g of potassium carbonate and 10.4 g of molecular sieve

(4A) are added together in 70 ml of butyronitrile. It is heated for 17 hours to 145°C



17 g (70.5 mol ) of 3,6-difluoro-2-Npival oyl am nobenzal dehyde (L. Florvall,
|. Fagervall, L.-G Larsson, S. B. Ross, Eur, J. Med. Chem 34 (1999)
137-151), 9.2 g of acetam dine hydrochloride, 13.4 g of potassium carbonate
and 10.4 g of nolecular sieve (4A) are addéd together in 70 m of
butyronitrile. It is heated for 17 hours to 145C 53 while being stirred
vigorously, and the solvent is renoved in a vacuum After chromatography of
the residue on silica gel with hexane/ethyl acetate (Q-70%, 4.5 g of

7- 1 uor o- 5- N- pritle b5ing stirred yicarausiy ard the selvenids raneysdan adacuum.gAfter 82 ol )
of 7-fluoro-5-N-pival oyl am no- 2- net hyl qui nazoline is dissolved in 74 m of
t ol uene and cochrethatography@f taresidd®onsihivs gal, with bexahe/Ethl dcetar®(0-70%h), &.51g 8f M
di i sobutyl al um num hydride solution in toluene is added in drops. The

reaction Xt gitokc sl iindeRelidlqifioBidls Shisdaad for 4 hours at

-40C. Water is slowy and 1t | tirred for 30 mnutes at room

tenperature until a,pregi,pitate ns Lch S I e .means_ of,.

(T Eraci on through &b reingh sy it s Ml Sl PG RTRAM: Ssrieda
sodi um chl oride solution and dried on sodiumsulfate. After chromatography
on silica gel W Thmhekioheensnrngroeledtont’8°¢.00Ye03) miuesyd Sanl (e rpmawétal-f s
obtai ned. I H NWVR (300 MHz, CDC13); 6 = 2.83 (s, 3H), 4.67 (br., 2H), 6.50

(dd, 1H), 6. 9% Gidsbbufyithluningd hydridd sdlutiohial teluentsisudial RopY. €THe reddbiony of
the correspondingly fornmed 3-[I-(3-chl oro-

2- met hoxyphenyl).- cvcl opr -1 (Fnd -2 L= QUi nagel Byl Lifgnel - 2-
(trifluoronet h%}@r{eolﬁgﬁggg%p }Iw;at {or égtdé%? (\E/ma%’ﬁed@{f g%g%ﬁgé% ?@ﬁea;]vgatyé |Si§>‘<*gg for
one hour. After working-up and chronmat ography on silica_gel (ethyl

acetate), 1.6 agdedsandisigmureddor 3G minmnies at reons frmzpenatare yntjl RprecBls forms,
CDC13); 6 = 1.82 (d, 3H), 2.60 (d, 1H), 2.81 (s, 3H), 3.24
which is removed by means of filtration through Celite. The phases are separated,

washed with saturated sodium chloride solution and dried on sodium sulfate. After
chromatography on silica gel with hexane-ethyl acetate (0-100%), 64 mg of the product
is obtained.

'H-NMR (300 MHz, CDCl;); & =2.83 (s, 3H), 4.67 (br., 2H), 6.50 (dd, 1H),

6.93 (dd, 1H), 9.23 (s, 1H).

Analogously to Example 6, 15 mg of the correspondingly formed 3-[1-(3-chloro-
2-methoxyphenyl)-cyclopropyl]-1-[(7-fluoro-2-methyl-quinazol-5-yl)imino]-2-
(trifluoromethyl)propan-2-ol is treated with BBrj3 solution and refluxed for one hour.
After working-up and chromatography on silica gel (ethyl acetate), 1.6 mg of the desired
product is obtained.

'H-NMR (300 MHz, CDCl3); &= 1.82 (d, 3H), 2.60 (d, 1H), 2.81 (s, 3H), 3.24
(d, 1H), 4.60 (d, 1H), 5.94 (q, 1H), 6.08 (d, 1H), 6.24 (dd, 1H), 6.88 (d, 1H), 6.90 (dd,

1H), 7.27 (d, 1H), 9.25 (s, 1H).



(d, 1H), 4.60 (d, 1H), 5.94 (g, 1H, 6.08 (d, 1H), 6.24 (dd, 1H), 6.88 (d,
1H), 6.90 (dd, 1H), 7.27 (d, 1H), 9.25 (s, 1H). 54 Exanple 8 (cis.
Z)-4-Ethylidene-6-fluoro-1-[(7-fluoro-2-nethyl qui nazolin-5-yl)am nol -
(trifluoromethyl)-1,2,3,4-tetrahydronapht haPene- 2, 5-di ol Anal ogously to
Example 5, 1-[(7- quoro 2- met hyl - qui nazol - 5- yI)|mno] 3-[1-(3

fl uor o- 2- net hoxyphenyl ) -cycl opropyl ]-2-(trifl uoronethyl)propan-2-ol is
produced quantitatively from800 ng (2.61 mmol) of

3-[1-(3-f1 uor oExampler®xyphenyl ) -

cycl opropyl ] -2-hydroxy-2-(trifluoronethyl)propanal and 500 ng (2.82 mmol) of
5- ani no- 7- f | uginZR4Fehylidenepdi- Mevte! 1 [(P-fludioel-hietall quEfidzolin iRyl ddnifb]-224 ol )
of BBr3 solution and subsequent refluxing over 14 hours produce 130 ng of
desired producl RPN 990K SR HTRL DA jHPLC. " H-NMR (300 MHz,
CD30D); 8 = 1.7 ' ' ’ : ), 3.14 (d, 1H) 4. 64

EZ i::g Exg?rpl(g 81H) Blogplésgy X %a.mpH%S P[(;7ﬂ1160rg 3 élg&lylzgglhazol %- 1 mnio J3|_P1 (39 57

Z) - 4-Ethyl ene-6-fl uoro [(7-fluoro met hy i nazolin-5-yl) am no] -2-
(trifluoronet hﬂpymﬂ-me@mypmnyé)mmmyﬂrmm%w@mhmmpan -0l i cedhto the
enanti oner- pure conpounds by neans of preparative chiral HPLC (Chiracel
OD-H 5 ): (+)- goanitatbeby fromars@0yhg (261 blol) ofBH 131 AuctosB-methckyptrhgipd COD 10 ,
250 x 4.6 mm hexane/ethanol 7% 1 m/mn of flow) (-)-Enantiomer:

anal ytical -HPL c15f5rop¥ﬁgr? @d&'&@ ﬁ@?ﬂ\{gﬂo@ﬁ‘émmﬁ&ml 215509 rftg ©2.83Mmol) of 5-

hexane/ et hanol %

amino-7-fluoro-2-methyl-quinazoline. The treatment with 24 ml (24 mmol) of BBr3
solution and subsequent refluxing over 14 hours produce 130 mg of desired product
after analogous chromatography and HPLC.

'H-NMR (300 MHz, CD;0D); & = 1.77 (d, 3H), 2.57 (d, 1H), 2.80 (s, 3H), 3.14
(d, 1H), 4.64 (s, 1H), 5.86 (q, 1H), 6.26 (dd, 1H), 6.77-6.97 (m, 2H), 7.02 (dd, 1H), 9.57

(s, 1H).

Example 8A/8B
(rac,cis, Z)-4-Ethylene-6-fluoro-1-{(7-fluoro-2-methylquinazolin-5-yl)amino}]-2-
(trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-2,5-diol is cleaved into the enantiomer-
pure compounds by means of preparative chiral HPLC (Chiracel OD-H 5 p):
(+)-Enantiomer: analytical HPLC: R;=10.4 min (Chiralcel OD 10 p, 250 x 4.6
mm, hexane/ethanol 7%, 1 ml/min of flow)
(-)-Enantiomer: analytical HPLC: R;= 16.5 min (Chiralcel OD 10 p, 250 x 4.6

mm, hexane/ethanol 7%, 1 ml/min of flow)



Example 9 (cis

Z) - 4-Et hyl i dene-6-fluoro-I|-f(8-fluoro-2-nethyl qui nazol i n-5-yl)am nol - 2-
(trifluoromethvl)-1, 2,3, 4-tetrahydronapht hal ene-2, 5-diol 5-Am no-8

f1 uor o- 2- met hyl qui nazol i ne A solution of 2.4%g (18.6 mml) of
2,5-difluoroaniline in 11 m of water and 1.6 ml of concentrated
hydrochloric acid (37% that is 50C and that was stirred in advance for 1
hour at this tenperature is added to a solution of 3.35 g (20.25 mmol) of
chloral hydratExample®1. 27 g (149.7 mmol) of sodiumsulfate in 72 m of
water. It is stirred for another 30 mnutes at roomtenperature and after
t he addition of(ci#.2)9-BthyB&end-G1vbrp- 10f(8-flupes-2xydthyiguinazsincsyDaméi®e]i2n 19 m  of
water, it is heated over 45 mnutes to 125C and kept at this tenperature

for 5 mnutes. ALk f“&ﬁ#% _qg ﬁ@_q %{,@f aahilhe-P8Wipl t he deposited
| i ght - br own préﬁﬂ‘%ne | F ororn wasneed Wi tl?l water and dried. 3.0 g

(15.0 mol ) of e. hydroxyl im i s obt.ained as an internediate product,
which is di ssoﬁ"gﬁlwoyﬁﬁé@r&t’?'gﬁ%{ﬂ”’i@o € of concentrated sulfuric acid at
60C. After the addition is conpleted, it is heated for 2 hours to 80C and
for 4 hours to 90C. Asolutsoraoﬂlﬂvgdwémr@@bpf &bfdiflugraanitine ol lLimi ehwptst prsit-6d
into 100 g of ice. It is extracted with ethyl acetate, the organic phase is

washed W th watryof ddhbcfratd hHS/aeHcHIBriB akidaB 2%4d fiat &OTOCEHnk WA 6y AR ¥tirred aPaivahdeon.
After chromat ography on silica gel with hexane-ethyl acetate (0-45%, 1.2

(7.1 mml) of tfﬁslﬁo&%y% %&Jel@aad%dfeg&gaﬂﬁgngﬂs%gg‘aé’ﬁg,?nﬁ%?l( EYERgc? i

peroxide solutrtonTs i i sa

1 ol ar sodi um 0 ion. Aft hoyrs of st room
tenperature, ith t‘%é‘%ﬁigldz-? g‘i? mé‘h@ Sﬁ’fhuﬁ? S"‘ﬁﬁe‘ﬁ‘lﬂ%{? ‘Pg/ g’cﬁltbsrﬁt@'egé?rd i's
added and diluted with 50 m of water. It is extracted with ethyl acetate,
dried on sodi uransthief 3@ minwema enem dereperyrecandpientheaddition f 40927(5§. Sommobjeof
3,6-difluoroanthranilic acid, which is reacted without further purification,

is thus obtai nqgldﬂﬂ@lﬁxﬁﬁl@ﬁihﬁleélﬂ’oride in 19 ml of water, it is heated over 45 minutes to 125°C

and kept at this temperature for 5 minutes. After cooling and after another hour, the
deposited light-brown precipitate is filtered off, washed with water and dried. 3.0 g
(15.0 mmol) of the hydroxylimine is obtained as an intermediate product, which is
dissolved in portions in 15 ml of concentrated sulfuric acid at 60°C. After the addition
is completed, it is heated for 2 hours to 80°C and for 4 hours to 90°C. It is allowed to
cool off, and the solution is poured into 100 g of ice. It is extracted with ethyl acetate,
the organic phase is washed with water, dried on sodium sulfate and concentrated by
evaporation. After chromatography on silica gel with hexane-ethyl acetate (0-45%), 1.2
g (7.1 mmol) of the 4,7-difluoroisatin is obtained. 1.8 ml of a 30% hydrogen peroxide
solution is added in drops over 10 minutes to isatin in 30 ml of a 1 molar sodium
hydroxide solution. After 2 hours of stirring at room temperature, it is cooled to 0°C,
and 5 ml of a 4 molar hydrochloric acid is added and diluted with 50 m] of water. It is
extracted with ethyl acetate, dried on sodium sulfate, concentrated by evaporation, and
1.27 g of the 3,6-difluoroanthranilic acid, which is reacted without further purification,

is thus obtained quantitatively.



56 The 3,6-difluoroanthranilic acid is heated in 8 mMl of acetic acid
anhydride for 45 mnutes to 100C. After cooling, the acetic acid that is
produced and excess acetic acid anhydride are renoved azeotropically with
toluene in a vacuum The residue is nixed wWth 40 m of a 25% amoni a
solution while being cooled with ice, and it is stirred for 72 hours. It is
diluted with water and acidified with acetic acid. It is extracted with

et hyl acetate, the organic phase is washed with water, dried on sodium
sulfate and concenilhaddddifiyoranibrangid astd isheated Hu8 mgif aFHischeld gdygrideiopds
mol ) of 5, 8-difluoro-2- nethyl-3H quinazolin-4-one and 6 g of phosphorus

pentachl ori de afifuteeat BH°CN Ader @bolig, thehweai i thatRlppsduded andexckds dteti¢ &cill 0
125C. After cooling, it is poured into saturated NaHCO3 sol ution and

extracted with e I C: i : i .s0l. yant
is renoved. 1. ?ﬂg}k% e%fec{??rg)‘?gq gi@ngﬁ?@%@gﬂg&ﬁ%&@ !axqﬁ%%b@géés?%ilgﬁm?@
quant i 1 ati vel y O04q LSt o F6 oot AR omu s PURe ComiBbidcaabty eiredtiken
for 2 hours (480 m of hydrogen absorption) under a hydrogen atnosphere at
nor mal pressur &2 hoarsallyis dilitsd vathowatdr andoaeidifiedwtblageticoaridylt ieextractsfl with

filtration on Celite, whereby it is rewashed with 100 m of ethanol and

concentrat ed bytigYaqedtéith®BrgafictphhscabhvabRddaditiapar, diiedioni sediugeul Btd dhd
hexane- et hyl acet at e-ethanol” (0-40%, 550 ngy of

avide is added DR Datn) Bl ol AuRfeq PR £T9 25 hind) el BhotRE)
neat o0 over 8 R SbAuaeliiThnetitoH oF PAoSpRARSS Benthrhion i s BAD Tl of o
chr dnat ographed on silica gel with ethyl acetate, and 52 ng of product is
obt ai ned. ' H NpRogpboty! khtorid €D@Ir3A2; hoBrsto229%C.(Afterepling} it3is polured intdidpturaeds 7
(dd, 1H), 7.38 (dd, 1H), 9.37 (s, 1H).
NaHCO; solution and extracted with ethyl acetate. The organic phase is dried, and the
solvent is removed. 1.7 g of 4-chloro-5,8-difluoro-2-methylquinazoline, which is
dissolved in 60 ml of ethyl acetate and 5 ml of triethylamine, is quantitatively obtained.
600 mg of palladium on carbon is added and shaken for 2 hours (480 ml of hydrogen
absorption) under a hydrogen atmosphere at normal pressure. Catalyst is removed from
the solution by means of filtration on Celite, whereby it is rewashed with 100 ml of
ethanol and concentrated by evaporation. After chromatography on silica gel with
hexane-ethyl acetate-ethanol (0-40%), 550 mg of 5,8-difluoro-2-methylquinazoline is
obtained. 890 mg (13.7 mmol) of sodium azide is added to 240 mg (1.3 mmol) of 5,8-
difluoro-2-methylquinazoline, 300 mg (1.13 mmol) of 18-crown-6- in 10 ml of DMF,
and the mixture is heated over 8 hours to 125°C. The solvent is removed in a vacuum,
and it is chromatographed on silica gel with ethyl acetate, and 52 mg of product is
obtained.

'H-NMR (300 MHz, CDCL); & =2.92 (s, 3H), 4.31 (br., 2H), 6.67 (dd, 1H),

7.38 (dd, 1H), 9.37 (s, 1H).



57 0.62 mM (2.9 mmol) of titaniumtetraethylate is added to 400 ng (1.3
nmol ) of 3

[ 1- (3-fl uoro-2- met hoxyphenyl) - cycl opropyl ] - S hydr oxy-2- (trifl uoronethyl)prop
anal and 266 nmg (1.5 mml) of 5-am no-8-fl 6ro-2-nethy|quinazo|ine in 50 m
of toluene, and the mxture is heated over 2 hours to 100C. After cooling,
it is poured into water, and vi gorous stirring is continued. The suspension
is filtered through Celite and thoro oughl y ewashed with ethyl acetate.

phases of the filtr 8t Br@- %@E’Qﬂ)eﬁféﬂam‘éfﬁdetﬁeﬂlyéat‘éiéﬁd%‘i et 00gaiCh3 wirpel) éf?ryl

acetate. It is dried on sodiumsulfate, and the solvent is renoved in a
vacuum The 6001 -(Egﬂutbro-2-methoygyphenyl)—cyclopropyl]-2-hydroxy—2-(triﬂuoromethyl)propanal and
1-[(7-fluoro-2-nethyl -quinazol -5-yl)imno]-3-[1-(3-fl uoro-2-

nmet hoxyphenyl ') 26§ alga@mitlol )y od-5t drhinbl 81 06 GIEL-RéthyRiuPk2bLide ﬁ'SOtlhBéftbﬁJeh@léﬁd
obtained in crude formis taken up in 60 m o drchloronethane and cool ed

to 0C. 13.5 ni 13 | uti o

7 chlor omet handis Bidaaraediiveha hobist 180T ARRSBoREs 3O Rob it eater, and
subsequent |y refluxed over 4.5 hours. The cooled solution is poured into a
m xture of i ceVigesousaticnng s gortiedmlbe suspprsien i fHisrad themwgh €itlite apdrtheronghly
stirred for 15 mnutes. It is extracted with dichl oronet hane, washed with

saturated sodir¢washéd with@¢hys atdgite.oThephses o fttle Gitraio dielsspaibied, adna.it Rlekeacted
concentration by evaporation and chronmat ography on silica gel

(hexane/ 2- pr Opagﬁh v@ﬂljsi}'@l acetaig. gﬁs(agled bRSoAER sﬁlﬁ?tgpéxﬂ&‘;iggolbénﬁ?g&ﬁdﬁl_‘? in 3 1 8

"H- NWVR (300 MHz S =1 2.64 2.389

U a7 ta Yt mheodinhor W ﬂeorg%%é&vkar%@? it B Bugp A

crs( Z) - 4- Ethylrdene 6-f | uoro- 1- 38 f I uor o- 2- et hyl qui nazol i n- 5-

yl ) ani no] - 2- ( t methaxyplenyinsaiclopropy 1 B2-ftrifluoraampstbylinsepan: Fral Gakis shus abtaned in

cl eaved into the enantioner-pure conpounds by neans of preparative chiral

HPLC (Chiracel cfldeX®m) is taken up in 60 ml of dichloromethane and cooled to 0°C. 13.5 ml (13.5
mmol) of a 1 M boron tribromide solution in dichloromethane is added in drops over 10
minutes, and the solution is subsequently refluxed over 4.5 hours. The cooled solution is
poured into a mixture of ice and saturated sodium bicarbonate solution and vigorously
stirred for 15 minutes. It is extracted with dichloromethane, washed with saturated
sodium chloride solution and dried on sodium sulfate. After concentration by
evaporation and chromatography on silica gel (hexane/2-propanol 0-15%), 300 mg of
the desired product is obtained.

'H-NMR (300 MHz, CDCls); &= 1.83 (d, 3H), 2.64 (d, 1H), 2.89 (s, 3H), 3.18

(d, 1H), 4.60 (d, 1H), 5.53 (d, 1H), 5.95 (q, 1H), 6.45 (dd, 1H), 6.80 (dd, 1H), 6.97 (d,

1H), 7.41 (dd, 1H), 9.34 (s, 1H).



(+)-Enantioner: analytical HPLC. Rt = 15.7 mn (Chiralcel OD 10, 250 x 4.6
nm hexane/ethanol 7% 1 m/mn of flow) (-)-Enantioner: analytical HPLC Rt
= 26.1 min (Chiralcel OD 10 g, 250 x 4.6 nmm hexane/ethanol 7% 1 m/mn of
fl ow) Exanple 10 (Cis, Z)-4-Ethylidene-6-fludto- | -f

(8-fluoro-2-nethvl gui nazol i n-5-yl ) am nol - 2-

(trifluoronethyl)-1, 2,3, 4-tetrahydronapht hal ene-2, 5-diol Anal ogously to
Exanpl e 6, 420 ng of the correspondingly fornmed 3-[1-(3

chl or o- 2- net hoExpmple/9A98y Glaosisofyd-Ethplifi¢rs-G-Fluorool- N Srfdudry{2-methybypnolazeli:-5) i mi

noj - 2- (trifluororrethyl)propan 2-o0l is treated with BBr3 solution and

refluxed for typ 9- (mﬁddr&heﬂ@nkumgmmﬂ@d:&iapmteﬁgaespm;vﬂ@@leavédm@o gel
P

(hexane/2 propanol 3099, 13 of the desired product is obtained.

"H NMR (300 14

(LR (a0 ) nanﬁ%%%grw%uwngwffp&w bl e enfen g

1H), 7.48 (dd, 68 (s, 1H). 59 Exanple 11 (cis)-6-Fluoro-

| -f(8-fluoro-2- rret hﬂ)cﬁnaﬁamm rﬂIEIWJIC?JeﬁH’IP@J =i1§ JpnopiihinatosbOPRL. 10 p, 250 x 4.6
(trifluoronmethvf-1,2, 3,4-tetrahydronaphthal ene-2, 5-diol

4- (3- Fl uor o- 4- ﬁﬁhﬁ%bfne/ethanol 7%, 1 ml/min of flow)
phenyl) - 2- hydroxy 5- net hyI 2-(trifl uoronet hyI) hex-4-enal 24.5 mM (235 nmol)

of 2-nethyl - propi on chlorid t 0 (
mrol ) of 2-fluor ophtéﬁggla?tr‘l €0 aﬁ?lyﬁ?alm#egbn&ﬂ gigﬁﬁ 1@‘5‘9#’(18 2@/?545?1
The m xture is stirred for two hours, and 200 mMl of a 1 M hydrochloric aC|d
is added. |t mundexangiethenoli’¥h lanningidie®dhane and washed with water. After

being dried on sodiumsulfate and after the solvent is renoved in a vacuum
43 gr of 2-

Example 10

Cis, 7)-4-Ethylidene-6-fluoro-1-[(8-fluoro-2-methylquinazolin-5-yl)Jamino

(trifluoromethyl)-1,2.3.4-tetrahydronaphthalene-2,5-diol

Analogously to Example 6, 420 mg of the correspondingly formed 3-[1-(3-
chloro-2-methoxyphenyl)-cyclopropyl]- 1-{(8-fluoro-2-methyl-quinazol-5-yl)imino]-2-
(trifluoromethyl)propan-2-ol is treated with BBr3 solution and refluxed for two hours.
After working-up and chromatography on silica gel (hexane/2-propanol 20-30%), 13 mg
of the desired product is obtained.

'H-NMR (300 MHz, CD;0D); & = 1.75 (d, 3H), 2.57 (d, 1H), 2.87 (s, 3H), 3.14
(d, 1H), 4.60 (s, 1H), 5.86 (q, 1H), 6.41 (dd, 1H), 6.85 (d, 1H), 7.25 (d, 1H), 7.48 (dd,

1H), 9.68 (s, 1H).



met hyl propi oni ¢ aci d- 2-fl uorophenyl ester is obtained quantitatively. 43 g
(214 nmmol) of 2-methyl propionic acid-2-fluorophenyl ester in 20 m of

1, 2-di chl orobenzene is added in drops to 28 g of alumnumtrichloride in 25
nm of 1,2-dichlorobenzene, and the mixturels subsequently stirred for 24
hours at 100C. It is allowed to cool, diluted with dichloronethane and
carefully poured into a m xture of 4 Mhydrochloric acid and ice. The
phases are separated it is extracted with dichloronethane, washed with
water and dri &&aBwlebli um sul fate. The crude product is purified by col um
chromat ography on silica gel (hexane/ethyl acetate 0-40%, and 26.5 g of

1- (3- f | uor o- 2- fuisr®Kinokehyf(§-flRerormiethylquinaaalin-5 -y aminalrttisbArapytifiene-2-

1- (3-fluoro-4-hydroxyphenyl)-2-nethyl-propan-1 -one are obtained. 4.4 g (24

mol ) of 1-(3 Eﬁhﬁ@fmﬁ:gxﬂmeﬂ¥&bn%mﬂﬁQé}%L2pJagﬂan- 1 -one is dissolved
in 30 m of potassium carbonate and 1.7 m (27
Toor) Cerper /2P PRl R B B B TP
et her/ hexane (1:1) _and ethg acet at e. is washed with brine, dried on

sodi um sul fate, and24Pimek(28hamse) ofa%rmeﬂ% Prieiue acif shlprigg dsagded an drogs af0°C
1- (3-fl uoro-4-nmet hoxyphenyl)-2-net hyl -propan-1-one is obtained

quantitativelyto 80ml 82 R5mehol)xT 20MEdrdpeholkinG 0 ulsdf dedhdordB@thae afd 24 mret) of
| ead(11) chloride are suspended in 50 mM of THF, and 2.9 m (26 nmol) of

E% ﬁ%}" es WEEE”Epﬁ%ﬁgdgﬂgﬁﬁxﬁ%m@@d@:W%*?‘?an%‘tsﬁﬁdf o ‘&Qfm%’{‘ﬁ‘%%‘%%d P
ATLer one. nour 463 Qb ared M RictbfomeBEnEnd ey Sapyats Adrdeing

t hoxyphenyl ) - 2- net hyl - propan-l-one in 10 mMl of THE is added in drops It
|s stirred foensedinmeulia® andafter the selyorhis eempeedine sacuum, 3 gffiZat ed with
di ethyl ether, and the reaction mxture is carefully added to a m xture of

4 M hydrochl or ne:tiadprdpnit dcid2-fldoeophenyl ester is obtained quantitatively. 43 g (214 mmol)

of 2-methylpropionic acid-2-fluorophenyl ester in 20 ml of 1,2-dichlorobenzene is added
in drops to 28 g of aluminum trichloride in 25 ml of 1,2-dichlorobenzene, and the
mixture is subsequently stirred for 24 hours at 100°C. It is allowed to cool, diluted with
dichloromethane and carefully poured into a mixture of 4 M hydrochloric acid and ice.
The phases are separated; it is extracted with dichloromethane, washed with water and
dried on sodium sulfate. The crude product is purified by column chromatography on
silica gel (hexane/ethyl acetate 0-40%), and 26.5 g of 1-(3-fluoro-2-hydroxyphenyl)-2-
methyl-propan-1-one, and 12 g of 1-(3-fluoro-4-hydroxyphenyl)-2-methyl-propan-1-one
are obtained. 4.4 g (24 mmol) of 1-(3-fluoro-4-hydroxyphenyl)-2-methyl-propan-1-one
is dissolved in 30 ml of DMF, and 3.73 g (27 mmol) of potassium carbonate and 1.7 ml
(27 mmol) of methyl iodide are added. The mixture is stirred for 20 hours at room
temperature, and it is poured into water and extracted with diethyl ether/hexane (1:1)
and ethyl acetate. It is washed with brine, dried on sodium sulfate, and after the solvent
is removed in a vacuum, 4.8 g of 1-(3-fluoro-4-methoxyphenyl)-2-methyl-propan-1-one

is obtained quantitatively.



phases are separated, extracted with diethyl ether, washed with water, dried
on sodium sulfate, and the solvent is renoved. The crude product is
purified by colum chromat ography on silica gel (hexane/isopropyl ether
0-20%, and 0.47 g of 2-fluoro-I- 60

met hoxy- 6- ( 2- net hyl - | - net hyl enepropyl ) - benzene is obtained. 'H NVR (300 MHz,
CDC13); S =1.09 (d, 6H, 2.76 (m 1H), 3.89 (s, 3H, 5.00 (s, 1H), 5.11
(s, 1H, 6.90 (dd, 1H), 7.08-7.13 (m 2H), 9.38. 0.25 m (0.12 mml) of a
0.5 M titanium t et r 8i2qp(5Opymat)ef zoicudustoandi 139tnod (ehmmd) ofldat#d) thiofi@e ang
(0.24 mol) of 1,1'-bi-2-naphthol in 0.5 m of toluene, and the red

solution is stighgRAdddon 50 AP BHRand 92Ul EXRARR)WibrBnbmethahd is5add8® bt roBin
2-fluoro-1- nethoxy-6-(2-nethyl-I1-nethyl enepropyl)-benzene and 780 ny (4.6

mol ) of et hyl (i fluorqpyruvat [ ed. d itc kot f hour s
at 0C, for 24 ﬁ%ﬁ?%a%fe'rgéﬁt“{%n%é?‘éﬁe?gg Igl’rrllg%? ’naéldr%éﬁ%?géginggﬁlggf éé%gver 5
hours to 100C. After cooling, it .is. (ﬁurifi ed i medj ately by caql um, ]

chr omat ogr aphy téaiwn(Ivg shigage solutiom iy deMgromethang asadsled 3mdpops,and thasmixtireds
4- (3-fl uoro-4-net hoxyphenyl ) - 2- hydr oxy- 5- net hyl - 2-

(trifl uoronet hylightheheatede noiter oae hduredt igdm éghparatiues, ¢t @(Snkeohmdbof Ig(3-0udtordrol )
of 4-(3-

f1 uor o- 4- met hoxysih&phemyd)-PybtONYorEpanet-bid m20(rhl bf THPRiPARIEA Y dropeXitds SRAIIC
acid 61 ethyl ester is cooled to -5Cin 10 m of diethyl ether, and 56 ng
(1.4 mol ) of I4th hum ' ' ' r il i hd form
over 10 m nut esﬂ.) }4}{0&% 1§th|5{rﬂrse%gaogl¥%%p%ﬁ%%rr% s?tgg aggegr‘]ﬁ&p%ﬁ?ggﬂdﬁ%t %wsﬂg ur at ed
ammoni um chl ori de sol utjion, Th uspension.is filtered rough, Cel.ite_and

t horoughl y r evdSHean X RTsIgTeTubedded fo X MG orblong Bt o Tt
separated, and it is extracted again with ethyl acetate. It is washed with
sat urat ed sodi phasehslaer segarated) entraoted with didthyhetberdimasheduwithawater, aimgd ohsodiohy ent
is renoved in a vacuum The separation by colum chromatography on silica

gel (hexane/ et Ryifate a@@ttA¢ Solp&Mis dhRivEE. THOcriBe Pfoduct is purified by column
4- (3-fl uoro-4-nmet hoxyphenyl) - 2- hydr oxy- 5- net hyl - 2-

chromatography on silica gel (hexane/isopropyl ether 0-20%), and 0.47 g of 2-fluoro-1-

methoxy-6-(2-methyl-1-methylenepropyl)-benzene is obtained.
'H-NMR (300 MHz, CDCly); &= 1.09 (d, 6H), 2.76 (m, 1H), 3.89 (s, 3H), 5.00

(s, 1H), 5.11 (s, 1H), 6.90 (dd, 1H), 7.08-7.13 (m, 2H), 9.38.

0.25 ml (0.12 mmol) of a 0.5 M titanium tetraisopropylate solution in toluene is
added to 69 mg (0.24 mmol) of 1,1’-bi-2-naphthol in 0.5 ml of toluene, and the red
solution is stirred for 2 hours at room temperature. 0.45 g (2.3 mmol) of 2-fluoro-1-
methoxy-6-(2-methyl-1-methylenepropyl)-benzene and 780 mg (4.6 mmol) of ethyl
trifluoropyruvate are added, and it is stirred for 24 hours at 0°C, for 24 hours at room
temperature, and the mixture is heated over 5 hours to 100°C. After cooling, it is
purified immediately by column chromatography on silica gel (hexane/ethyl acetate 0-
20%), and 250 mg of 4-(3-fluoro-4-methoxyphenyl)-2-hydroxy-5-methyl-2-
(trifluoromethyl)-hex-4-enoic acid ethyl ester is obtained. 250 g (0.7 mmol) of 4-(3-

fluoro-4-methoxyphenyl)-2-hydroxy-5-methyl-2-(trifluoromethyl)-hex-4-enoic acid



(tri Iuororret hyl ) - hex-4-enal and 80 ng of al cohol. 'H NVR (300 MHz, CDC13);
S=156 (s, 3H, 1.88 (s, 311), 3.09 (d, 1H, 3.26 (d, 1H), 3.67 (s, 1H),
3. 89 (s 3H), 6.68-6.90 (m 3H), 9.14 (s, I—?1 0 2 m (1.0 mol) of titanium
tetraethylate is added to 75 g (0.23 nmol) &t a4-

fl uor o- 2- met hoxyphenyl ) - 2- hydr oxy- 5- net hyl - 2- (t r| fI uor onet hyl ) - hex- 4- enal

and 41 (0.23 nol) of 5-am no-8-fluoro-2-nethylquinazoline in 4 m of
toluene, and the m xture is heated over 2 hours to 100C. After cooling, it

i s poured int o et evter issacked Horishdn 18mlof dirghyl sthebrnd A0 aeg (Irharalpllitbiven i s
filtered through Celite, and it is thoroughly rewashed with ethyl acetate.
The phases of tahﬁmhh:lntlfy@]hde iy ®idsé hrepaties inaolid fdrm cveet0 nanitesl It &osirred \foi h

et hyl acetate. is dried on sodiumsulfate, and the solvent is renoved in
a vacuum andy RN {(8 = 2
net hyl qui nazol i %f.'n% a?f)‘@aﬂ(fl Réfggﬁt&g fegl ”r{)}ﬁ or orreteﬁc')c/)hnb&' ﬂl}ly&h%&%ﬂfs’ (IS
obtained as a crude product The |m is taken, up

di chl or omet handiligrrd thrsweb & elits andﬂgq;oughlg r‘?ﬂ’asbid 'S’Ithﬁﬁ}y)‘ a%ﬁ‘tatﬁ Ihﬁ/phasp%mﬁ then

tetrachl oride solution in dichloromethane is added in drops over 5 m nutes,
and after 20 nifilnate are seperatedphndg isextracted aganwathcthyMatetate. diniotwashediith
mnutes, the solution that is heated to OCis poured into a mxture of ice

and 62 sat ur atsglrQbiddmmicRREEE Ballifors @il bR Bodhfh svlfBR! Mbthy s@lfvhﬁtn@f&ﬁdved 10
mnutes. It is extracted with ethyl acetate, washed with saturated sodi um

hiori de sol ut |
cvapor ati on and? ch?ﬂ%ﬂg‘?ﬁ% adR By F.E’Té‘?“‘gg“?&ﬁ%tﬂ@r b o SACFRLI ALORe, )
2 63 ?Es”@ﬁéjat%é%% el 1 Eg el - ioro Yppdthatphey)- %C?xy% @133 o
8( 5.52 (d, 1M 6.54 (dd, 1H). 6.90 (d, lH) 7.10 (d, lH) 7.43
(dd 1H) 9 38 (trgfluotddpethyl)-hex-4- enal and 80 mg ‘of alcohol.
'H-NMR (300 MHz, CDCLy); & = 1.56 (s, 3H), 1.8 (s, 3H), 3.09 (d, 1H), 3.26

(d, 1H), 3.67 (s, 1H), 3.89 (s, 3H), 6.68-6.90 (m, 3H), 9.14 (s, 1H).

0.2 ml (1.0 mmol) of titanium tetracthylate is added to 75 g (0.23 mmol) of 4-(3-
fluoro-2-methoxyphenyl)-2-hydroxy-5-methyl-2-(trifluoromethyl)-hex-4-enal and 41
(0.23 mol) of 5-amino-8-fluoro-2-methylquinazoline in 4 ml of toluene, and the mixture
is heated over 2 hours to 100°C. After cooling, it is poured into water, and vigorous
stirring is continued. The suspension is filtered through Celite, and it is thoroughly
rewashed with ethyl acetate. The phases of the filtrate are separated, and it is extracted
again with ethyl acetate. It is dried on sodium sulfate, and the solvent is removed in a
vacuum, and 115.5 mg of 4-(3-fluoro-4-methoxyphenyl)-1-{(8-fluoro-2-
methylquinazolin-5-yl)-imino]-5-methyl-2-(trifluoromethyl)-hex-4-en-2-o0l is obtained
as a crude product. The imine is taken up in 7 ml of dichloromethane and cooled to
-78°C. 1.3 ml (1.3 mmol) of a 1 M titanium tetrachloride solution in dichloromethane is
added in drops over 5 minutes, and after 20 minutes, the cooling bath is removed. After

another 15 minutes, the solution that is heated to 0°C is poured into a mixture of ice and



Example 12 (cis,

2)-1-((7,8-Difluoro-2-nethyl qui nazol i n-5-yl)am nol - 4- et hyl i dene- 6-f| uor o- 2-
(trifluoromethyl)-1, 2,3, 4-tetrahydronapht hal ene-2,5-diol 5-Am no-7, 8-dii

| uor o- 2- met hyl qui nazoline 156 m (391 nmol ) 6df a 2.5 M butyllithium solution
in hexane is added in drops at -70Cto 41.7 g (180 mml) of

2,2-dimethyl -N-(3,4,5-trifluorophenyl)-propionamde in 3 85 m of THF. It
is allowed to stir for one hour and then 38.6 m of DMF in 90 mM of THE is
added i n drops sataraded $odiwgwbigarbonatmsslutipe and vigorogelg stifred ifer 1k mninugas. fitas

anot her hour at -70C, and then the cold reaction solution is poured into a

m xture of 2 kgx@ctédRith@ihy] 4Qat8lwahedoiE eMttirabddaddhitd EoHEOEd 16t @A drled i S
stirred vigorously and after one hour, it is extracted several tinmes with

di et hyl ether. LC D ' | wi h? n
sodi um sul f at e.o-ﬁg? ?@@%%%én r at%l0 %ﬁenﬁgﬁg‘\?%p%&gﬁa@ﬁ?%@ %Ogﬁko%@%];&%f)
crude 4,5,6-trifl uoro-2-N-piv |.am nopenzal.dehyde, which is added

Loget her wi th 4eogne/ sl et Wiééé%ﬂﬁ@?ﬁesw@ﬁ%@m EbiEneds 3 g (277
mmol ) of potassium carbonate and 30 g of nol ecul ar sieve (4A) in 206 m of
butyronitrile, is SH:NMRe@00 MHz sChEhR);edl=fld3 (:S3Hpares (s3HY 3K 11), B&0ng
stirred vigorously, and the solvent is renoved in a vacuum After the

e viool Ve ! |
residue is c rgagggg;.g?g@%gmﬁsLkﬁ,@ﬁ),@@éz? ga)?ﬁﬁ),ﬁs?sz ggmy,ed.?& g, 18599 @,

(0-100%, 9.1 fldoro-5-N-piva am no- met hyl qui naZol'ine’is

obtained. 2.0 7 f

7,8-di fl uoro- quép’(i%m@’rfﬁ%(@’ r’f@’kﬁ/?’%{fl’ Hg%ol ineis dissolved in 140 m
of toluene and cooled to -70C. Over 30 mnutes, 24 m (28.8 mol) of a 1.2
M di i sobutyl al um num hydride solution in toluene is added in drops. The
reaction mxture is allowed to heat to -25C over 2 hours and stirred for 2
hours at -25CExanmgle dpanol and then water are slowy added and stirred for
12 hours at room

7.8-Difluoro-2-methylquinazolin-5-yl)amino]-4-ethylidene-6-fluoro-2-

(trifluoromethyl)-1.2.3.4-tetrahydronaphthalene-2,5-diol

3-Amino-7,8-difluoro-2-methylquinazoline

156 ml (391 mmol) of a 2.5 M butyllithium solution in hexane is added in drops
at -70°C to 41.7 g (180 mmol) of 2,2-dimethyl-N-(3,4,5-trifluorophenyl)-propionamide
in 385 ml of THF. It is allowed to stir for one hour and then 38.6 ml of DMF in 90 ml
of THF is added in drops, and the solution must heat to -60°C. It is stirred for another
hour at -70°C, and then the cold reaction solution is poured into a mixture of 2 kg of ice
and 400 ml of concentrated hydrochloric acid. It is stirred vigorously and after one hour,
it is extracted several times with diethyl ether. The organic phase is washed neutral with
water and dried on sodium sulfate. After concentration by evaporation, 49.3 g (188
mmol) of crude 4,5,6-trifluoro-2-N-pivaloylaminobenzaldehyde, which is added
together with 26 g (275 mmol) of acetamidine hydrochloride, 38.3 g (277 mmol) of
potassium carbonate and 30 g of molecular sieve (4A) in 206 ml of butyronitrile, is
obtained. It is heated for 18 hours to 145°C while being stirred vigorously, and the

solvent is removed in a vacuum. After the residue is chromatographed on silica gel with



|

tenperature until a precipitate forns, which is renoved by neans of
filtration through Celite. It is rewashed well with a nethyl ene

chl ori de-nmet hanol m xture and concentrated by evaporation. The residue is
stirred vigorously in 200 m of ethyl acetaf®” and 50 m of nethanol
together with 100 g of silica gel and 20 g of manganese dioxide. It is
filtered through Celite, rewashed well with a nethyl ene chl ori de-net hanol

m xture and concen ed by evaporation r chr omat ogr aphy on S|I|ca gel

(hexane- et hyl @@@?&@e@me@@ 1089 iy 6f 7 tgnilé PSR PIV4OYBIARGTET. ' H- NVR
(300 MHz, CD3OD); 8 = 2.81 (s, 3H), 6.64 (dd, 1H), 9.52 (s, 111).

Anal ogousl y t onfetdaidqlinaze|in@s ngainﬁd.t he correspondi ngly forned

3-[1-(3-chl oro-

2- met hoxyphenyl') - cygloapropyioilof A §-dfhiéid-5 Db raloyhingl 2- Aty Rp@az6tyd ki M noj

- 2- (trlfluororrethyl)propan 2-0ol is treated with BBr3 solution and refl uxed

for one hour Af ter and chromat o | lic I

(hexane/ 2- propgﬁﬁqlvi% g‘”ﬁ@“ﬁe ngogio%gﬁ qur eﬁ’%@ ml @8R (300
WMHz, CDC13); 8 = 1.83 g 61 d 1H), 2.87 (s, 3H) 3.22 (d, 1H),
4.55 (d, 1H), 5wed)efa 2, mmwl(mmm hygride s¢lgtion in-pluege goaddadiin drops. 7. 01
(dd, 1H), 9.31 (s, 1H. 64 Exanple 13 (cis, E)-1-f (7,

8- Di f 1 uor o- 2- mrhbydaatibmadahidis aflowed todiEattel-25% e¥dr 2l HoueerdGtitred 6102 Bours at
met hoxy-2- (trifl uoronet hyI )-1, 2, 3, 4-t et rahydr onapht hal en- 2- ol

E- 4- (3-Fl uoro-2 t n 2- hydr ox trif met h ent - 4- enal :
0.6 M (225 nidt) C S Pbr?ég 6%&‘%“‘8&‘%9‘36%9/%1?‘8@ Jddkd B8R %Fir’pg il 2btoom
(214 mmol) of 2- fI uorophenol in 150 nl of dichloronmethane and 24 m of
pyri,di ne at OCtempenasure votilia pracepitate formag) Whaeh swempved by maars of Gidtrationghroagh M
hydr(ochl oric acid is added. It is extracted with dichloronethane and washed
wi th water. AfCelitehdi RGewsdhed well wei€th thethylene chloride-methanol mixture and

concentrated by evaporation. The residue is stirred vigorously in 200 ml of ethyl acetate
and 50 ml of methanol together with 100 g of silica gel and 20 g of manganese dioxide.
It is filtered through Celite, rewashed well with a methylene chloride-methanol mixture
and concentrated by evaporation. After chromatography on silica gel (hexane-ethyl
acetate 0-100%), 370 mg of the product is obtained.

'H-NMR (300 MHz, CD;OD); 5§ =2.81 (s, 3H), 6.64 (dd, 1E), 9.52 (s, 1H).

Analogously to Example 6, 33 mg of the correspondingly formed 3-[1-(3-chloro-
2-methoxyphenyl)-cyclopropyl]-1-[(7,8-difluoro-2-methyl-quinazol-5-yl)imino]-2-
(trifluoromethyl)propan-2-ol is treated with BBr; solution and refluxed for one hour.
After working-up and chromatography on silica gel (hexane/2-propanol 15%), 4.5 mg of
desired product is obtained.

"H-NMR (300 MHz, CDCly); & =1.83 (d, 3H), 2.61 (d, 1H), 2.87 (s, 3H), 3.22
(d, 1H), 4.55 (4, 1H), 5.90 (d, 1H), 5.95 (q, 1H), 6.30 (dd, 1H), 6.82 (dd, 1H), 7.01 (dd,

1H), 9.31 (s, 1H).



sulfate and after the solvent is renmoved in a vacuum 36 g of propionic
acid-2 fluorophenyl ester is obtained quantitatively. 36 g (214 nmol) of
propi oni c acid-2- fluorophenyl ester in 20 m of 1,2-dichlorobenzene is
added in drops to 28 g of alunminumtrichloftde in 25 ml of

1, 2-di chl orobenzene, and the m xture is subsequently stirred for 24 hours
at 100C. It is allowed to cool, diluted with dichloronethane, and carefully
poured into a mxture of 4 M hydrochl oric acid and ice. The phases are
separated; it ExamplebtXted with dichl oronethane, washed with water and dried
on sodium sulfate. The crude product is purified by colum chromatography
on silica gel (dihBEkb€l&Dhfliorackmethy]ldind@élin-Samdmino]et-ethylidene-6-fluoro-5-

1- (3-fluoro-2-hydroxyphenyl)-propan-1-one and 12.7 g of

1- (3- 1 uor o- 4- hxRYYPRENYSbmRIAPAN2 B-LRE Ry RophAialad ol 7 g (102 mml) of
1- (3-f 1 uoro- 2- hydr oxypheny -propan- -one 1S dissolved rn 160 nml of acetone,

and 26 g of po canbonat e th \dded. The
mxture is stﬁ%ﬁ?&y 81~ %ﬁr E #%é}g}dr(fy%gﬁg )véglﬁh%} 6’% é’& ently
removed in one |arge gortlon The resjdue |js poured |nto wat er

extracted with diet hP m¥i(Bé mmal) pkprapiopiccid ehppridgds add edd%d&psawgaau(m
sulfate, and after the solvent is renoved in a vacuum 18.5 g of

1- (3-f | uor o- 2- metdipxfZ feonophernvl ap &6 inl ofidichlsranidtizineadd G4 altdftpytidinelay 0°C38. 5 ¢
(589 mml) of zinc dust and 804 ng (2.9 nmmol) of lead(ll) chloride are

suspended in S9ge fHixifir is Qﬂclrr%cﬁﬁzr t#8%oRS, Zf(()g mer%dégdn}?(?‘rﬁ{%gﬁs%g@d %

added at room tenperature st rre

m (68.8 mmol).of a 1 M i um( chlori.d olutio di chl.o rrethane
's gaded 11 igcciore o Bl i apted vttt e bend Sl e o
oom tenperature, 12.5 g of (1-(3-fluoro-2-net hoxyphenyl) propan- 1-one
|n 128 ml of Tswfatesandcrfted thersolivenpis rempvedsings vaewn, 36og OEPIODINBIC Bidrdur s at
room tenperature, whereby after 2 hours, a slight heating set in, which was
cool ed by neanflucrophénylasteris bataJmedlcmaﬁtstaﬁI\i'dlyutMgmltmetdfpto;ﬁbMeacidaxnd t he
Teaction mxture is carefully

fluorophenyl ester in 20 ml of 1,2-dichlorobenzene is added in drops to 28 g of

aluminum trichloride in 25 ml of 1,2-dichlorobenzene, and the mixture is subsequently
stirred for 24 hours at 100°C. It is allowed to cool, diluted with dichloromethane, and
carefully poured into a mixture of 4 M hydrochloric acid and ice. The phases are
separated; it is extracted with dichloromethane, washed with water and dried on sodium
sulfate. The crude product is purified by column chromatography on silica gel
(hexane/ethyl acetate 0-40%), and 17 g of 1-(3-fluoro-2-hydroxyphenyl)-propan-1-one
and 12.7 g of 1-(3-fluoro-4-hydroxyphenyl)-propan-1-one are obtained. 17 g (102
mmol) of 1-(3-fluoro-2-hydroxyphenyl)-propan-1-one is dissolved in 160 ml of acetone,
and 26 g of potassium carbonate and 11.5 ml of methyl iodide are added. The mixture is
stirred for 7 hours at 70°C, and the solvent is subsequently removed in one large portion.
The residue is poured into water and extracted with diethyl ether. It is washed with
water, dried on sodium sulfate, and after the solvent is removed in a vacuum, 18.5 g of
1-(3-fluoro-2-methoxyphenyl)-propan-1-one is obtained quantitatively. 38.5 g (589

mmol) of zinc dust and 804 mg (2.9 mmol) of lead(II) chloride are suspended in 595 ml



added to a mxture of 4 M hydrochloric acid and ice. The phases are _
separated, extracted with diethyl ether, washed with water, dried on sodi um
sul fate, and the solvent is renoved. The crude product is purlfl ed by
col um chr omat ogr aphy on silica gel (hexanéfl sopropyl ether 0-3%, and 8.1
g of 2-fluoro-6-(1-nethyl enepropyl)-phenol is obtained. 3.3 m (1.65 mmol)
of a 0.5 Mtitani umtetrai sopropylate solution in toluene is added to 896
ng (3.3 mmol ) of -2-naphthol, and the red solution is stirred for 2
hours at room toé?;ﬁﬁ gp@,ﬁ@ml@]@ﬁn@o@gg”dlbrﬁm@mﬁt}@ﬂe is added at room temperature. It is
2-fluoro-6-(1-nethyl enepropyl)- phenol and 7.3 ml (60.8 nmmol) of
et hyl trifl uor opyitred &dranather 3@inxthtesamet 68)8 niti(68.8 emol} of ¢ M eitardwe(TV) ¢hloade S
to 140C. After cooling, it is immediately purified by colum chromatography

on silica gel (Sgﬁﬁa@% &M?%& (r{i‘&ﬁ tl?&?deﬁ%%?{c??% Goc® ’ﬂlé)éoo‘finé%a{hl 1§'ﬁén|90v%d and

met hoxyphenyl) I oxy- uor omret hex-4-enoic a ester is
obtained as an _E/ Z m.xture. 2. :

E- 4- (3-f1 uor o- 2%%%@*%%9@9111 2@%&%% g(qfr(Iﬁ"@b‘PEPﬁ%ﬂﬁﬂK)XmE%WAl DB
acid ethyl ester is cooled in 100 M of diethyl ether to -5C and 498 ny
(13.1 nmol ) of lreneind28 aplofiTilis agedt indlzopss Ihiddtined forpuoithcbﬁbomn agwlomd  form
over 10 mnutes. It is stirred for 2 hours at roomtenperature and poured

into saturat ederpsratire) Whetdbraftee2 5ohre}d Sipht Hdaeing vt nShieh was choled BY @tkans
through Celite and thoroughly rewashed with et hyl acetate. The phases of

acetate. |t 1o Gaoned BHf e idfdd i dﬁﬁ%ﬁ%ﬁ?ﬁ‘? i AR R e By,
S?Ei(ﬁg §3I i (hesedie it F AN TaLiogbipTipgoit gnd %Eﬁa@é@%ﬁ%‘f@d&?@s"g 51
(3-fl uoro-2- netehmqlpdlwﬁilld)etwllﬁ?ﬂmrmgsmd withiwaterodmedeerhsddjurn gnlfate,cand|thesndvent 2
g of alcohol. '"H NWR (300 MHz, CDC13); S = 1.85 (d, 3H), 3.31 (d, 1H), 3.42
(d, 1H), 3.71 jisremoved. The crude product is purified by column chromatography on silica gel
(hexane/isopropyl ether 0-3%), and 8.1 g of 2-fluoro-6-(1-methylenepropyl)-phenol is
obtained.
3.3 ml (1.65 mmol) of a 0.5 M titanium tetraisopropylate solution in toluene is
added to 896 mg (3.3 mmol) of 1,1°-bi-2-naphthol, and the red solution is stirred for 2
hours at room temperature. 5.07 g (28.1 mmol) of 2-fluoro-6-(1-methylenepropyl)-
phenol and 7.3 ml (60.8 mmol) of ethyltrifluoropyruvate are added, and the mixture is
heated over 17 hours to 140°C. After cooling, it is immediately purified by column
chromatography on silica gel (hexane/ethyl acetate 0-5%), and 4.6 g of 4-(3-fluoro-2-
methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)-hex-4-enoic acid ethyl ester is obtained
as an E/Z mixture. 2.0 g (5.7 mmol) of E-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)-hex-4-enoic acid ethyl ester is cooled in 100 m! of diethyl ether to
-5°C, and 498 mg (13.1 mmol) of lithium aluminum hydride is added in portions in solid
form over 10 minutes. It is stirred for 2 hours at room temperature and poured into

saturated ammonium chloride solution. The suspension is filtered through Celite and

thoroughly rewashed with ethyl acetate. The phases of the filtrate are separated, and it is



(s, 1H), 3.89 (s, 3H, 578 (q, 1H, 6.67 (d, 1H), 6.92 (ddd, 1H), 7.00
(ddd, 1H), 9.31 (s, 1H). Analogously to Exanple 11, 77 ng of the
correspondingly formed E-1-[(7, 8-

di f | uor o- 2- et hyl qui nazol i n-5-yl ) -i m no] - 4- 68- f | uor o- 2- mret hoxyphenyl ) - 2-
(trifluoronmethyl)-hex-4-en-2-o0l is treated with titaniumtetrachloride
solution at -78C for 30 mnutes. After working-up and chronmat ography on
silica gel (hexane/ethyl acetate 50%, 4 ng of the desired product is

obt ai ned. ' H NeRr{c38agelr witliCEByB)cetate. =It is Washed withHgpfur@ed Sodism cBldride ZoliBiog,d,
1H, 2.99 (d, 1H), 3.88 (s, 3H, 4.79 (d, 111), 5.69 (d, 1H), 6.45 (dd,

1H), 6.77 (g, &Hed oR s&Bumddifate 14dld th® sSBerlt dlrembivipd i1Pa Rcutudn. THd) sep&pitombe 14
(cis/trans, E)-4-Ethylidene- 6-f1 uor o- 5- et hoxy- 1-[ (2- net hyl qui nol i n-5-yl)am n

0 1 SRRy o SPGB b o LR904Y
10 (0 46 mivol {5BRbE: SAhRYBbeR Ny PR (AR mB DS L ShoARTG
E- 4- (3-fl uoro-2- methoxyphenyl)-1-[(2-nethyl qui nzaolin-5-yl)im no]

2-(trifluoronealephdl- hex-4-en-2-ol. 67 The inmine is taken up in 15 nm of
di chl oronet hane and treated of-30Cwith 5 mM (5 mol) of a 1 M boron

tribrom de sol uti on!HINMRS(38b MMELDOLRERE 11835 (ODH), BENPEL FTYRA42 \,/@H%,%Wl

m nutes, and the solution is poured into a m xture of ice and saturated

mnutes. 1t 1o Coatpaeeelr SR AR RLR R YRR G e 3L T um

chl oride solution and dried on sodiumsulfate. After concentration by
evapor ati on andHehr omat ography on silica gel (hexane/ethyl acetate 30-60%,
44 n(g of the title conpound and 82 ng of the conpound

Analogously to Example 11, 77 mg of the correspondingly formed £-1-[(7,8-
difluoro-2-methylquinazolin-5-yl)-imino]-4~(3-fluoro-2-methoxyphenyl)-2-
(trifluoromethyl)-hex-4-en-2-ol is treated with titanium tetrachloride solution at -78°C
for 30 minutes. After working-up and chromatography on silica gel (hexane/ethyl
acetate 50%), 4 mg of the desired product is obtained.

'H-NMR (300 MHz, CDCl3); & = 1.94 (d, 3H), 2.89 (s, 3H), 2.92 (d, 1H), 2.99
(d, 1H), 3.88 (s, 3H), 4.79 (d, 1H), 5.69 (d, 1H), 6.45 (dd, 1H), 6.77 (q, 1H), 6.92 (dd,

1H), 6.93 (dd, 1H), 9.28 (s, 1H).

Example 14

(cis/trans E)-4-Ethylidene-6-fluoro-5-methoxv-1-[(2-methylquinolin-5-yl)amino]-2-

(trifluoromethyl)-1.2,3.4-tetrahydronaphthalen-2-ol

Analogously to Example 11, 150 mg (0.49 mmol) of E-4-(3-fluoro-2-
methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)-hex-4-enal is reacted with 78 mg (0.49
mmol) of 5-amino-2-methylquinoline to form the corresponding £-4-(3-fluoro-2-

methoxyphenyl)-1-[(2-methylquinzaolin-5-yl)imino]2-(trifluoromethyl)-hex-4-en-2-ol.



of Exanple 15 are obtained. 'H NVR (300 MHz, CDCl13); S = 1.86 (d, 1.5H),
1.96 (d, 1.5H), 2.65 (d, 0.5H), 2.72 (s, 3H), 2.92-2.97 (m 111), 3.04 (d,
0.511), 2.99 (d, 111), 4.70 (d, 0.511), 4.77-4.85 (m 111), 4.94 (d,
0.511), 5.99 (g, 0.511), 6.61 (d, 0.5H), 6.87-6.96 (m 3H), 7.24 (d, 1H),
7.51 (m 211), 8.01 (d, 111). Example 15 (cis)-9-Fl uoro-3-nethyl-|

-[(2-nmet hyl gui nol i n-5-yl)am nol -5-(trifluoronethyl)-5, 6-

di hvdr o- 4H 1- oxa- 2- bor aphenal ene-2, 5-di ol Production is described in

Exanpl e 14. ' HIkpmoinggotakesup moc1m) of dcklomnthang angd freyted at 30°Cavithgmy (5 3. 15
(d, I'H, 3.32 (d, IH, 4.89 (d, 1H), 5.19 (d, 1H), 6.81 (d, 1H), 7.05 (m
2H), 7.23 (d, hidol) df #8M bbion tlibRondiy solidd8 K 13,allbied tdBeat kxaval Rniberature
(cis)-9-Fluoro-6-[ 2-nethyl quinolin-5-yl)am nol-5-(trifluoronethyl)-2,4,5,6-
t et r ahydr obenz | - ={ 8- £l < :
yl)-2- hydr oxy- g{’ ?’ rO ﬁ?{nqu%’;]acl)ﬁﬁégﬁilﬁyﬁ%r% g{%l;elﬁzu%g‘gﬁgfxgﬂ?gg§e%nrgls?u%ag ed sodium

2-fluorophenol Land 18.4 . (281 | ) of .acrylonj.trile . are. stirr.ed together
with o 00g ( 20bRamearts Sotinh A% 4Rk Ry VRSP SR SE I3 ouRsy 1S gl
80C. At roomtenperature, it is mxed with ice, and 2N hydrochloric acid is
added. It is swithdichlerometipne; wiashed withsetugatedespdiye Bhletidg Foluten andedrisfiepshed
wth saturated sodium bicarbonate and sodi um chl oride solution, dried on

sodi um sul f at esoditg sulfate. $dtey eddcehBatictrvedporation wadchiomaibigeaphe parsilicagel on
silica gel (hexane/ethyl acetate 5- 50% by columm chromat ography yields 6.4

g, R A g i e T oo o
of Example 15 are obtained.
'H-NMR (300 MHz, CDCL3); &=1.86 (d, 1.5H), 1.96 (d, 1.5H), 2.65 (d, 0.5H),
2.72 (s, 3H), 2.92-2.97 (m, 1H), 3.04 (d, 0.5H), 2.99 (d, 1H), 4.70 (d, 0.5H), 4.77-4.85
(m, 1H), 4.94 (d, 0.5H), 5.99 (q, 0.5H), 6.61 (d, 0.5H), 6.67-6.96 (m, 3H), 7.24 (d, 1H),

7.51 (m, 2H), 8.01 (d, 1H).

Example 15

is)-9-Fluoro-3-methyl-1-[(2-methylquinolin-5-yl)amino]-5-(trifluoromethyl)-5,6-

dihydro-4H-1-oxa-2-boraphenalene-2.5-diol

Production is described in Example 14.
'H-NMR (300 MHz, CDCL); & =2.06 (s, 3H), 2.71 (s, 3H), 3.15 (d, 1H), 3.32
(d, 1H), 4.89 (d, 1H), 5.19 (d, 1H), 6.81 (d, 1H), 7.05 (m, 2H), 7.23 (d, 1H), 7.48-7.56

(m, 2H), 8.08 (d, 1H).



concentrated hydrochloric acid over 2 hours. At roomtenperature, it is
diluted with ice water and stirred for 10 mnutes. It is extracted with
ethyl acetate, washed with saturated amoni um chloride solution and dried
on sodiumsul fate. After the solvent is reffoved in a vacuum 6.5 g of
3-(2-fluorophenoxy)-propionic acid is obtained. 6.5 g (35.6 mMmuvol) of
3-(2-fl uorophenoxy)-propionic acid is added to 39 g of polyphosphoric acid
and stirred for four hours at 70C. After cooling overnight, it is poured
into ice wateExamplel extracted with ethyl acetate, washed with saturated
sodi um bi carbonate and sodium chloride solution and dried on sodi um

sul fate. After 9. BRbMEA] (2L RethoiRMRENISyITmUEE S Rlverom&hl)-2.4.5.6-

8-fl uorochroman-4-one 1S obtal ned as a crystalifine soltd. 29.8 ¢ (456 nmol)

of zinc dust apg1 ng% ééd.eggmml g_éo; | ead(11) chloride are suspended in
450 m of THF > of di brononet hane is added at room
tenperature. It is stirred for another 60 mnutes, and 50.7 m (50.7 nmml)
of a1 Mtitaki@nd{uory-2hrlomes-4di-aivéroxy-@ibvararetelmiaranad added in

drops over 40 mnutes 69 while being cooled with ice. After one hour, 8.4 g
(50.7 mmol) of 8-f|3&)2¢gc(ﬁ96)mml)40f23ﬂeoriophdiﬂband18)4 ni[l(lEBlimnmdi)dEfchc'ryiOIdtrﬂpareat

room tenperature. is stirred for another 18 hours at room tenperature.

I't is diluted mﬁéa t@%&ﬁé})ﬂhﬂﬁs by 29%r}ﬁrnbb%fbawthﬁfetnvlafmbﬁmhﬁhy&%aé erlay
added to a mxture of 4 M hydroc Iorlc acid and ice.” The phases are
separated, ex di et h , wi th ed on .sodi um
sl Tate. and 1 HRRbET AL sogmrtsﬂ%er@ Hhis r@%ﬁfﬂﬁbﬂ%&%ﬁﬁy&ﬂﬁﬁm 8

coI um chromat ogr aphy on silica ge (hexane/i sopropyl ether 0-20%, and

% g of 8-fl d- &t-ipstimgd tonéo @nnumamxngctecbmthueﬂyblace@t%vwhect vithsatyraed of
5 Mtitaniumtetrai sopropylate solution in toluene is added to 281 ng
(0 98 mmol ) of soldium bivarbbnapht Rediumeshibridesohtidnsdriddt dnasodiuen silfate, @dd ther 2

hours at roomtenperature. 0.81 g (4.9 muol) of 8-fl uoro-4-nethyl ene-chronan

and solvent is removed in a vacuum. The separation on silica gel (hexane/ethyl acetate 5-
50%) by column chromatography yields 6.4 g of 3-(2-fluorophenoxy)-propionitrile. 6.4
g (38.8 mmol) of 3-(2-fluorophenoxy)-propionitrile is refluxed in 38.6 ml of
concentrated hydrochloric acid over 2 hours. At room temperature, it is diluted with ice
water and stirred for 10 minutes. It is extracted with ethyl acetate, washed with
saturated ammonium chloride solution and dried on sodium sulfate. After the solvent is
removed in a vacuum, 6.5 g of 3-(2-fluorophenoxy)-propionic acid is obtained. 6.5 g
(35.6 mmol) of 3-(2-fluorophenoxy)-propionic acid is added to 39 g of polyphosphoric
acid and stirred for four hours at 70°C. After cooling overnight, it is poured into ice
water. It is extracted with ethyl acetate, washed with saturated sodium bicarbonate and
sodium chloride solution and dried on sodium sulfate. After the solvent is removed in a
vacuum, 5.5 g of 8-fluorochroman-4-one is obtained as a crystalline solid.

29.8 g (456 mmol) of zinc dust and 710 mg (2.5 mmol) of lead(II) chloride are

suspended in 450 ml of THF, and 28.6 ml (253 mmol) of dibromomethane is added at

room temperature. It is stirred for another 60 minutes, and 50.7 ml (50.7 mmol) of a 1

M titanium(IV) chloride solution in dichloromethane is added in drops over 40 minutes



1.21 mM (9.8 mol ) of ethyltrifluoropyruvate are added, and the m xture is
heated over 3 hours to 120C. After cooling, it is imrediately purified by
col um chromat ography on silica gel (hexane/ethyl acetate 0-20%, and 0.69
g of 3-(8-fluoro-2H chronen-4-yl)-2- hydroxy92-(trifluoronethyl)-propionic
acid ethyl ester is obtained. 345 ng (1.0 mmol) of

3-(8-fluoro-2H chronen-4-yl)-2-hydroxy-2-(trifluoronethyl)-propionic acid
ethyl ester is cooled in 10 m of diethyl ether to -5C, and 78 ng (2.0
mmol ) of lit hi wmleabmrgidaurmhmﬂnicdemﬁsr attder, 84 p@50.7 anfol) bf 8 dluotbdhesmama-er
10 m nutes. is stirred for hours at roomtenperature and poured into

sat ur at ed amehygﬁ]fdyﬁrbﬂfgﬁ 'ihdrxg an%&ﬁ&e;aﬁeﬁ@:e sytfid étfr?erdefg &ﬂﬁl’i&f%

Celite and thorou rewas eth acetate hases o

filtrate are separatfed, and it is_ex C het acet at e.

washed with sabRFaELE? %@F{Pﬁ%ﬁ%lﬁ%@@&‘i& nafehgh s wi CheredAvLBIREEdS and
the solvent is renoved in a vacuum The chromat ographi c separation on
silica gel (hegaaBillytadged tosmmivauns of 414 dyydspicblods agi@ agdage. The phases are separated,
3-(8-fluoro-2H chronen-4-yl)-2-hydroxy-2- (trifluoronethyl)-propanol and 71

mg of al cohol . extBacted-wilVRict130 ethivZvashédCiidh water,drieddbh dodiund kjlfate}.and tHetbolvehd |,
3.89 (s, 1H), 4.77 (m 2H), 5.79 (t 1H), 6.85 (ddd, 1H), 6.95-7.01 (m 2H),

9.64 (s, 1H. ﬁr}%hggg&lswe g,gdgg 8 éﬂm}é}% A #‘fﬂ% r om1%éﬁ‘§mg on sﬂlcaI gel

3- (8- fluoro 2H-chronmen- 4 ana

Cor T oaponti ng. e%%n%saesoa%%&%@é% )R] ol Fhidtodmiiie T

[ (2-met hyl qui nazol in-5-yl)imno]-2-(trifluoronmethyl)-propan-2-ol. The imne
is taken up iAb@I®dm of dichl oronethane and treated at -30C with 0.95 ni
(0. é5 mmol) of a 1 M boron tribromde solution. It is allowed to heat over
30 m nutes to room 0&8pal@49remol)aid (LB stahiuti tetraissprppylatedolution im talnetic s e
of ice and saturated sodi um bi carbonate solution and stirred vigorously for
5 minutes. It bLgderthn8ESE 098 Mnfdl)dH 10 BT RpRthol, and the red solution is stirred for 2
hours at room temperature. 0.81 g (4.9 mmol) of 8-fluoro-4-methylene-chroman and
1.21 ml (9.8 mmol) of ethyltrifluoropyruvate are added, and the mixture is heated over 3
hours to 120°C. After cooling, it is immediately purified by column chromatography on
silica gel (hexane/ethyl acetate 0-20%), and 0.69 g of 3-(8-fluoro-2H-chromen-4-yl)-2-
hydroxy-2-(trifluoromethyl)-propionic acid ethyl ester is obtained. 345 mg (1.0 mmol)
of 3-(8-fluoro-2H-chromen-4-yl)-2-hydroxy-2-(trifluoromethyl)-propionic acid ethyl
ester is cooled in 10 ml of diethyl ether to -5°C, and 78 mg (2.0 mmol) of lithium
aluminum hydride is added in portions in solid form over 10 minutes. It is stirred for 2
hours at room temperature and poured into saturated ammonium chloride solution. The
suspension is filtered through Celite and thoroughly rewashed with ethyl acetate. The
phases of the filtrate are separated, and it is extracted again with ethyl acetate. It is
washed with saturated sodium chloride solution, dried on sodium sulfate, and the solvent
isremoved in a vacuum. The chromatographic separation on silica gel (hexane/ethyl

acetate 0-15%) yields 46 g of 3-(8-fluoro-2H-chromen-4-yl)-2-hydroxy-2-

(trifluoromethyl)-propanol and 71 mg of alcohol.



washed wi th saturated sodium chloride solution and dried on sodium sul fate.
After concentration by evaporation and chronat ography on silica gel
(hexane/ ethyl acetate 30%, 7 ng of the desired product is obtained. 'H NWR
(300 MHz, CDC13); S =2.74 (s, 3H), 2.92 (d701H), 3.25 (d, 1H), 4.51 (d,
IH), 4.84-4.98 (m 2H), 5.02 (d, 1H), 6.74 (d, 111), 6.83 (dd, 1H), 6.86
(dd, 1H), 7.00 (ddd, 1H), 7.28 (d, 11-1), 7.55 (t, 1H), 7.59 (d, 11-1),
8.12 (d, 1H). Exanple 17 (cis, Z-2-Fluoro-5-[(2-nethyll

ui nazol i n-5- vl ) ani nGH-NMROEBOP WML @B ER-5 = 3.07 (d, 1H), 3.25 (d, lH) 3.89 (s, 1H), 4.77
(trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-1, 6-diol 'H NVR (300 MHz,

CD3CD); S = 1. 37391q ) , 3. , ) .49 (d, IH,
2.77 %s, 3H), gébgﬁ%g 1 11}%4@38((?&;(9 1{[&01619%39Q?%gﬁ919|_éﬂs61§{3 (d, (111)!_06. 73
(dd, 1H), 6.93 (dd, 1H), 7.13 (d, 1H), 7.65 (t, 1H), 9.59 (s, 1H. 71
Exanpl e 18
cis, E)-2-Fluoro-5-[(2-nethyl qui nazol i n-5-yl)am nol |dene6 trifluo
Eomat h§/|) 5,6, 7, 8- %@Mﬁy&i%mqﬁmmﬂén%ﬁmgé dlﬁmmqll}mﬂgn@(tﬁ@ ( amgeh) . S
= 1.12 (t, 3H), 228(m2H) 2.76 (d, 1H), 2.77 (s, 3H), 299(d 1H),
leH)96 (9 d,591|('|) @vl)BBhydrﬁny ((Iﬂﬂlucﬁbﬁeth‘}l)%p(ﬂdl is #dcted Aviltf24 ehg (DH7 mrioBDf 5t ,

) S,

ooy T,
AT R e il o

(dd, 1H), 6.88 (d, 1H), 6.93 (dd, 1H), 9.29 (s,
( up in 1.9 mi of d1ch10romethane and treated at 30°C with 0.95 ml (0.95 mmol) ofa 1 M

boron tribromide solution. It is allowed to heat over 30 minutes to room temperature,
and the solution is poured into a mixture of ice and saturated sodium bicarbonate
solution and stirred vigorously for 5 minutes. It is extracted with dichloromethane,
washed with saturated sodium chloride solution and dried on sodium sulfate. After
concentration by evaporation and chromatography on silica gel (hexane/ethyl acetate
30%), 7 mg of the desired product is obtained.

'H-NMR (300 MHz, CDCly); & =2.74 (s, 3H), 2.92 (d, 1H), 3.25 (d, 1H), 4.51
(d, 1H), 4.84-4.98 (m, 2H), 5.02 (d, 1H), 6.74 (d, 1H), 6.83 (dd, 1H), 6.86 (dd, 1H), 7.00

(ddd, 1H), 7.28 (d, 1H), 7.55 (¢, 1H), 7.59 (d, 1H), 8.12 (d, 1H).

Example 17

(trifluoromethvl)-5.6,7.8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CD;0D); & = 1.03 (t, 3H), 2.05 (ddg, 1H), 2.20 (ddq, 1H),
2.49 (d, 1H), 2.77 (s, 3H), 3.08 (d, 1H), 4.59 (s, 1H), 5.67 (dd, 1H), 6.43 (d, 1H), 6.73

(dd, 1H), 6.93 (dd, 1H), 7.13 (d, 1H), 7.65 (t, 1H), 9.59 (s, 1H).



Exanpl e 20
(cis, E-2-Fluoro-5-[(7-fl uoro-2-nethyl qui nazol i n-5-v1)am no] - 8- propyl i dene- 6-
(trifluoronmethyl)-5.6,7.8-tetrahydronapht hal ene-1, 6-di ol 1H NVR (300 MHz,
CDC13); S =1.08 (t, 3H), 2.12 (ddg, 111), 2721 (ddq, 1H), 2.93 (s, 3H),
3.00 (m 2H), 4.93 (d, 1H), 6.44 (m 2H), 6.87 - 6.96 (m 3H), (d, 1H, 7.01
(dd, 1H), 9.28 (s, 1H). Exanple 21
(cis.E)-3-Chioro-8-ethyllidene-2-fluoro-5-f (2-nethylquinolin-5-vl)am nol-
(trifluoronet hEkample B8 7, 8-t et r ahydr onapht hal ene-1, 6-diol 72 1H NWVR (300
MHz, CD3OD); S= 1.90 (d, 31-1),2.74 (s 3H), 2. 80 (d 111), 3.04 (d, 1H),
4.92 (s, 1H), @y -
(d, 1H), 7.49 : , ) np
(cis,Z2)-3-Chlo -?nh I'den -25f 1 UoE - 5-] (2- met hyl gui nol i n-5-Yl) am nol - 6-
(trifluorometh t hal ene-1, 6-diol 1H NWVR (300 MHz,
CD30D) ; S-l??(d gﬂ& 2753311) 3.14 dllﬁ% 456
(s, 1H), 5.86 (q, ]HNMRdiOQ z_Lﬂ)a B; 8 1P (t134)), 2284m, 2H), 274 §d, 1H).77
1H, 7.53 (t, 1H), 8.50 (s, 1H). Exarrple 23
(cis, Z)-3-Chl ofso38), et 90y (d, dENer I {d, VHY,%.69  €.23 (] 31, G184ndd ol H)) 734\l n@b- 6-
(trifluoronet h{/I) )5 d tZtrahgdrg?]apht hal egﬂe3 ij d|4n(l 1H-)RII\/R \(3%%11)
Ch30D); 8 = 1. 7811{112%5@-% %)58 (d 1H) 2.77 (s, 3H, 3.10 (d, 1H) 4. 62
H)

(s, 1H), 5.89 { .93 (d, 111), 7.13 (d, 1H), 7.65 (t,
1H), 9.59 (s, 1

Example 19

(cis,Z)-2-Fluoro-5-[(7-fluoro-2-methylquinazolin-5-yl)amino]-8-propylidene-6-

(trifluoromethvl)-5.6.7.8-tetrahvdronaphthalene-1.6-diol

'H-NMR (300 MHz, CDCL;); 8 = 1.08 (t, 3H), 2.15 (ddq, 1H), 2.25 (ddq, 1H),
2.63 (d, 1H), 2.79 (s, 3H), 3.23 (d, 1H), 4.56 (d, 1H), 5.82 (dd, 1H), 6.21 (m, 2H), 6.80

(dd, 1H), 6.88 (d, 1H), 6.93 (dd, 1H), 9.29 (s, 1H).

Example 20

lidene-6-

-2-Fluoro-5-[(7-fluoro-2-methylquinazolin-5-yl)amino]-8-

(trifluoromethyl)-5.6,7.8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CDCL); 8 = 1.08 (t, 3H), 2.12 (ddq, 1H), 2.21 (ddq, 1H),
2.93 (s, 3H), 3.00 (m, 2H), 4.93 (d, 1H), 6.44 (m, 2H), 6.87 - 6.96 (m, 3H), (d, 1H), 7.01

(dd, 1H), 9.28 (s, 1H).

Example 21

-3-Chloro-8-ethylidene-2-fluoro-5-[(2-methylquinolin-5-yl)amino]-6-

(trifluoromethyl)-5.6,7,8-tetrahydronaphthalene-1,6-diol




Exampl e 24 (cis. Z)-3-Chl oro-8-ethvlidene-2-fluoro-5-f

(7-fluoro-2-nmethvl guinazolin-5-vl)amnol -6- (trifluoronmethyl)-5,6,7, 8
-tetrahvdronapht hal ene-1, 6-diol 1H NWR (300 MHz, CD3CD); S = 1.77 (d, 3H),
2.57 (d, 1H), 2.81 (s, 3H), 3.14 (d, 1H, 464 (s, 1H), 5.90 (g, 1H, 6.30
(d, 1H, 6.82 (d, 111), 6.88 (d, 1H), 7.13 (d, 1H), 9.58 (s, 1H). 73
Exanpl e 25 (cis, Z)-3-Chl oro-8-ethylidene- 2 fluoro-5-f

(8-fl uoro-2-nethyl gw nazol i n-5-yl)am nol -

(trifluoronethyl)- 5 H6-NMB-(Bed NH—Iﬁzyd}mwbhﬁha]J *hel; 3HR-XT7H(s, IHYF MR A, 3H) M4z,
cb3oD); 8 = 1.72 (d, 3H, 2.52 (d, 1H, 2.84 (s, 311), 3.10 (d, 1H), 4.54

(1 s,H) -1H)E;(ar57b |8§ gcg 1(Hélhb;9zz 6, %ﬁéhdi%br (gllrb{z 662?(53@1, (), 6182lq, 11,4734 @d 113 H.43 &, &) (s,

8-di fl uoro- 2- yl ) am nol - 8- et hyl i dene- 2-
fluoro-6-(tri ﬁﬂgﬂjﬁ'@hgé@ (gnl}g 7, 8-tetrahydrongpht hal ene-1, 6-diol 'H NWR
(300 MHz, CD30OD); 8 = 1.75 (d, 3H) 2.54 (d, 1H), 2.80 (s, 3H) 3.11 (d,

1H), 4.58 (s, 1H), 5.82 (q, 111), 6.35 (dd, 1H), 6.86 (d, 1H), 7.13 (d, 1H),
9.58 (s, 1 H. Example 27 (cis, Z)-5-{f

7- Chl or o- 2, 5- dExanpbe22 4- et hyl i dene-6-fl uoro-2-trifluoronethyl-1, 2,3, 4-

t et rahydr onapht hal en-1-yll amno } -quinolin-2(1 H-one 'H NVR (300 IHz,

CO3AD); S = 1. {4 £13-CtBro-LethtPlidede-21tloro3-[07- n(éﬂh%lﬁolirﬂ&é%)anﬁﬁol 4H, 5.82

(q, 1H), 6.12 (d, IH), 6.52 (d, 1F), 6.66 (d, 1 .26 (t,
19, 8.20 (d, (till’ﬁQJOromethvl)-S,6,7,8-tetrahvdronaphthalene-1,6-d101

'H-NMR (300 MHz, CD;OD); & = 1.77 (d, 3H), 2.54 (d, 1H), 2.75 (s, 3H), 3.14
(d, 1H), 4.56 (s, 1H), 5.86 (q, 1H), 6.61 (d, 1H), 6.81 (d, 1H), 7.34 (d, 1H), 7.4 (d, 1H),

7.53 (t, 1H), 8.50 (s, 1H).

Example 23

(cis.Z)-3-Chloro-8-ethylidene-2-fluoro-5-[(2-methylquinazolin-5-yl)amino]-6-

(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CD;0D); & = 1.78 (d, 3H), 2.58 (d, 1H), 2.77 (s, 3H), 3.10
(d, 1H), 4.62 (s, 1H), 5.89 (g, 1H), 6.45 (d, 1H), 6.93 (d, 1H), 7.13 (d, 1H), 7.65 (t, 1H),

9.59 (s, 1H).

Example 24

-3-Chloro-8-ethylidene-2-fluoro-5-[(7-fluoro-2-methylquinazolin-5-yl)amino

(trifluoromethyl)-5.6,7,8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CD;0D); § = 1.77 (d, 3H), 2.57 (d, 1H), 2.81 (s, 3H), 3.14
(d, 1H), 4.64 (s, 1H), 5.90 (q, 1), 6.30 (d, 1H), 6.82 (d, 1H), 6.88 (d, 1H), 7.13 (d, 1H),

9.58 (s, 1H).



Exanple 28 (cis,E)-5- {

| 7- Chl or o- 2, 5- di hydr oxy- 4-et hyl i dene-6-fluoro-2-trifluoronethyl-1, 2,3, 4-

t et rahydr onayht hal en- 1-yl | am no) =gwi nolin-2(1 H)-one 74 'H NVR (300 MHz,
CD30D); 3 =1.84 (d, 3H), 2.74 (d, 1H, 2.93 (d, 1H), 4.82 (s, 1H), 6.36 (d,
1H), 6.52 (d, 1H, 6.70 (d, 1H), 6.78 (d, 1H, 6.80 (q, 1H), 7.32 (t, 1H),
8.22 (d, 1H). Exanple 29 (cis, 2Z2)-5- {

f7- Chl oro- 2, 5- di hydr oxy- 4- et hyl i dene-6-fl uoro-2-trifluoromethyl-1,2,3.4- t
etrah)dronaphtﬁﬂlﬁﬂ 35 vii amno }_2-nethvlphth al azin-1-one 1H NVR (300
MHz, CD3C0D); 6 I? (d, 3H, 2.50 (d, 1H), 3.09 (d, 1H, 3.81 (s, 3H,

252 (s 10, 508 {6 gl Ruth (0 o b il i, ©

(d, 1H,
(cis,E)-3-Chloro-8-eth Ildene 2- fluoro 5- (2 rrethg'l aui nazol i n-5-yl ) am nol - 6-
(trifl uor onet hifiiflusromethyR-5.61/ Ratelral ienephthaleaed .6rdigl di ol 1H NMR (300 Mz,
CD3CD); 3 = 1.86 (d, 3H), 278(s 3H) 280(d 1H), 2.97 (d, 1H), 4.97
(s, 1H), 6.71 (d, 1{-NMR (804 MHzlHD;08)85=0®2 @HBH), 2.527(d( 1), 294 (s73H)L 3(10,
1H), 9.60 (s, 1H) Exanpl e 31

i mol 26 (tr 1 SN %y?ﬁi? £ g, YL SR e B Tae AR 2. G BBE0 5 . vk
(300 MHz, CD30D): 6 = 1.91 (d, 3H), 2.80 (s, 3H), 2.87 (d, 1H), 3.01 (d,

1H), 5.07 (s, W, 6.61 (d, 1H), 6.82 (d, 111), 6.83 (d, 114), 6.95 (g, 1H),
9.59 (s, 1H). 75

Example 26

(cis,Z)-3-Chloro-5-[(7,8-difluoro-2-methylquinazolin-5-yl)amino]-8-ethylidene-2-

fluoro-6-(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
"H-.NMR (300 MHz, CDs0D); & = 1.75 (d, 3H), 2.54 (d, 1H), 2.80 (s, 3H), 3.11
(d, 1H), 4.58 (s, 1H), 5.82 (q, 1H), 6.35 (dd, 1H), 6.86 (d, 1H), 7.13 (d, 1H), 9.58 (s,

1H).

Example 27

-4-ethylidene-6-fluoro-2-trifluoromethyl-1.2.3 .4-

tetrahydronaphthalen-1-yl]amino}-quinolin-2(1H)-one

'H-NMR (300 MHz, CD;0D); = 1.74 (d, 3H), 2.48 (d, 1H), 3.07 (d, 1H), 4.45
(s, 1H), 5.82 (q, 1H), 6.12 (d, 1H), 6.52 (d, 1H), 6.66 (d, 1H), 6.78 (d, 1H), 7.26 (t, 1H),

8.20 (d, 1H).

Example 28

(cis E)-5-{[7-Chloro-2,5-dihydroxy-4-ethylidene-6-fluoro-2-trifluoromethyl-1,2.3.4-

tetrabydronaphthalen-1-ylJamino}-quinolin-2(1H)-one




[

Exanple 32 (cis,E)-3-Chloro-5-[(7,8-difluoro-2-nethyl gui nazol i n-5-yl)am nol -
8-ethylidene-2- fluoro-6-(trifluoronethyl)-5,86,7,
8-t etrahydronapht hal ene-1, 6-diol 'H NWVR (300 MHz, CD3CD); 8 = 1.87 (d, 3H),
2.78 (s, 3H),

(d,

1H), 6.89

2.81 (d, 1H), 2.97 (d, 1H), 74.98 (s, 1H), 6.64 (dd, 1H), 6.
(g, 1H), 9.57 (s, 1H). Exanmple 33

(cis, E)-3-Chl oro-8-ethylidene-5-[(2-nethvl aui nazol i n-5- vfam nol - 1- net hoxy-
(trifluoronmethyl)-5,6, 7, 8-tetrahydronanhthal en-6-01 'H NVR (300 MHz,
Ch30D); 8 = 1.

(s,

1H),

(cis,2)-5,6-Di
(trlfluororreth

3H), 4.96
7.18 (d,

CDC13); 8 =

1H),

598(q

(d, 1H), 7.68
fluoro-4-ethylidene- | - f (2-nmethylquinazolin-5 -yl)amno] -2-

(trifluoronmet hytam 1;1 393, 4-tetrahvdronapht hal en-2-ol 76 1H NWMR (300 Mz,
CD30D); S = 1.

(q,
(s,

.

1H), 6.80
1H). Exa

82 (ilg) WR%@OMH(ZC’FDD}@@)) &3%4«& 3}§‘)|j)zz74?(d0ﬁ1) (zcys (&"QH)AQ 8@

<1sh?b., 8739?34 {10 a2 ) 6%”5@5%5%39 Lfa)opisa-@ ) 2P 15D

3, 4-tetrahydronapht hal en-2-ol '"H NVR (300 MHz,

1H) 608(d, 1H), 6.54 (d, 1H), 7.07 - 7.14 (m 2H), 7.28
(t, 1H), 9.41 (s, 1H). Exanple 35 (cis,E)-5, 6-D

90 (d 3H) 2. 77 (s 3H), 2.94 (m 21-1), 5.15 (s, 114), 6.63
d 2H) ..

L1050 ©

tetrahydronaphthalen-1-yl]amino }-2-methylphthalazin-1-one

'H-NMR (300 MHz, CD;0D); & = 1.71 (d, 3H), 2.50 (d, 1H), 3.09 (d, 1H), 3.81
(s, 3H), 4.52 (s, 1H), 5.81 (g, 1H), 6.76 (d, 1H), 6.82 (4, 1H), 7.55 (¢, 1H), 7.62 (d, 1H),

8.53 (s, LH).

Example 30

-3-Chloro-8-ethylidene-2-fluoro-5-[(2-methylquinazolin-5-yl)amino]-6-

(trifluoromethyl)-5.6,7.8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CD;0D); 5 = 1.86 (d, 3H), 2.78 (s, 3H), 2.80 (d, 1H), 2.97
(d, 1H), 4.97 (s, 1H), 6.71 (d, 1H), 6.78 (d, 1H), 6.85 (q, 1H), 7.17 (4, 1H), 7.71 (¢, 1H),

9.60 (s, 1H).

Example 31

-3-Chloro-8-ethvlidene-2-fluoro-5-[(7-fluoro-2-methvlquinazolin-5-yl)amino]-6-

(trifluoromethyl)-5,6.7.8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CD;0D); § = 1.91 (d, 3H), 2.80 (s, 3H), 2.87 (d, 1H), 3.01

(d, 1H), 5.07 (s, 1H), 6.61 (d, 1H), 6.82 (d, 1H), 6.83 (d, 1H), 6.95 (q, 1), 9.59 (s, 1H).

79

6-

3; 2.72 (d, 1H), 2.82 (s, 3H), 3.24 (d, 1H), 4.69 (d,

60



Li s

Z) - 5-Fl uoro-4-ethylidene-I|-[(2-nmethyl guinazolin-5-yl)am nol-2-(trifluoroneth
1)- 1,2, 3,4-tetrahydronapht hal ene-2,6-diol { 1H NWR (3 0 MHz, CD3CD); 8 =
1.74 (m 3H), 2.57 (d, 1H), 2.77 (s, 3H), 3798 (d, 1H) 4 71 (s, 1H), 5.86
(q, 111), 6.54 (d, 1H), 6.80 (dd, 1H, 6.92 (d, 1H), 7.13 (d, 1H), 7.67 (t,
111), 9.58 (s, 1H). Exanple 37 (cis,Z)-5-

{[ 2, 6-Di hydroxy-4-ethylidene-5-fluoro-2-(trifluoronethvl)-1, 2,3, 4-

t et r ahydr onaphEram@lte 32 yl | ami no }-quinolin-2(1 H-one 1H NVR (300 Mz,
Cb30D); S =1.66 (m 3H), 2.45 (d, 1H, 2.99 (d, 1H), 4.49 (s, 1H), 5.76

(g, 1H), 6.14 fq chm@méls% 0%. 1%1 ro-£ Eiwﬁd”linakb%ﬂ-sﬁvﬂa%nﬁ&]’- glekilideRe-81 (d.
1H), 7.18 (t, anpl € 33 '

| qui nazol i . S BBt lene- 16-diol
2,3,4-tetrahydronap§}lhal ene-2, 6-dio 1 1H NMR (300 MHz, CD30OD); 8 = 1.97 (d,
3H), 2.66 (d, 1H), H-NMRJ30GMHz, ZIBOD) 3= 1183 (d, 3HLL.T&(s, 1]%),,2&31(7!311(1&;2%)
6.62 (d, 1H), 673(d 1H), 6.95 (d, 1H), 7.10 (d, 1H, 9.52 (s, 1H). 77
Exanpl e 39 (cig )44:58(3/'11—1?1%\@4: Gl lHPr6079|(d 1H), 6.89 (q, 1H), 9.57 (s, 1H).
-[(7-fluoro-2- rrethvl gw nazol i n- 5- yflam nol - 2-

(trifluoromethyl)-1, 2,3, 4-tetrahvdronapht hal ene-2, 6-diol 1H NVR (300 MHz,
CD30D); S = 1.83 (d, 3H), 2.73 (s, 3H, 2.76 (d, 1H, 3.05 (d, 111), 5.22
(s, 1H, 6.27 (g, 1H, 6.69 (d, 1H), 6.74 (d, 1H), 6.86 (d, 1H), 7.18 (d,
1H), 9.53 (s, Expppleddnple 40

(cis.E)-3-Chloro-8-ethylidene-5-[(2-methylquinazolin-5~yl)amino]-1-methoxy-6-

(trifluoromethyl)-5,6,7,8-tetrahydronaphthalen-6-ol

'H-NMR (300 MHz, CD;0D); & = 1.89 (d, 3H), 2.78 (d, 1H), 2.80 (s, 3H), 3.08

(d, 1H), 3.70 (s, 3H), 4.96 (s, 1H), 6.68 (d, 1H), 6.83 (q, 1H), 6.98 (d, 1H), 7.14 (d, 1H),

7.18 (d, 1H), 7.69 (t, 9.57 (s, 1H).

Example 34

(cis.Z)-5,6-Difluoro-4-ethylidene-1-[(2-methylquinazolin-5-ylamino]-2-

(trifluoromethyl)-1,2.3.4-tetrahydronaphthalen-2-ol

'H-NMR (300 MHz, CDCL;); 8 = 1.83 (m, 3H), 2.72 (d, 1H), 2.82 (s, 3H), 3.24
(d, 1H), 4.69 (d, 1H), 5.98 (q, 1H), 6.08 (d, 1H), 6.54 (d, 1H), 7.07 — 7.14 (m, 2H), 7.28

(d, 1H), 7.68 (t, 1H), 9.41 (s, 1H).

Example 35

(cis E)-5,6-Difluoro-4-ethylidene-1-[(2-methylquinazolin-5-yl)amino}-2-

(trifluoromethvl)-1,2.3 .4-tetrahydronaphthalen-2-ol




(cis, 2Z2)-5-{f

2, 6-Di hvdroxv-4-ethvlidene-7-fluoro-2-(trifluoronmethyl)-1,2,3,4- t

et rahydronapht hal en-1-yll amno } -g uinolin-2 (1 H-on e 'H NWR (300 MHz,
Ch30D); S =1.94 (d, 3H, 2.62 (d, 1H, 2.926(d, 1H), 4.90 (s, 1H), 5.71
(g, 1H), 6.49 (d, 1H), 6.60 (d. 1H), 6.68 (d, 1H), 6.92 (d, 1H), 7.03 (d,
1H, 7.33 (t, 1H), 8.18 (d, 1H). Exanple 41 (cis, E)-5-{f

2, 6-Di hydroxy-4-ethvlidene-7-fluoro-2-(trifluoronmethyl)-1,2,3,4-

hvd ht hal ]
E%gb%)?/ rsozag. t84a(§fllH%N|_BnR Mﬁz%@b) B2 %‘%d QR 237'7"(@'23@[)(?99%) 5. 15

%Hie,is, ?i 501(H§j’ wzlél)?%gzg%qﬂ)&%f E}?ﬁzé 98—]7|_(99’(m 2% 5?7(&'1)1{),77% ﬁf—b, 9%?9

(cis,E)-7-Chloro-4-ethylidene-I-[(7-fluoro-2-meth |ycuinazolin-5-vl

anminol -2- (trif$J&onethyl)-1, 2, 3, 4-tetrahydronapht hal ene-2, 6-diol 78

1H NWR (300 MHz, CD3OD); 8:185(d 3H), 2.69 (d, 1H), 275(s 3H), 3.04

(d, 1H), 5.23 (s, 1H), 6.34 (g, 1H), 6.70 (d, 1H), 6.78 (d, 1H), 7.11 (s,

1H), 7.18 (s, 1H, 9.52 (s, 1H). Exanple 43

(cis,2)-7-Chlo ﬂiﬁgggl i dene-1|-f(8-fluoro-2-nethyl qui nazol i n-5-yl)am nol - 2-

(trlfl uor onet hﬁ}) 4-t etrahydr onapht hal ene- 2, 6- di ol H-NI\/R (300 MHz,

CD30D); 5 = 1.96 .67..(d, 1 4

(s, 1H, 5.77 :

1H), 9.61 (s, 1H). rrple 44
1,2,3.4-tetrahydronaphthalene-2,6-diol

'H-NMR (300 MHz, CD;0D); 8 = 1.74 (m, 3H), 2.57 (d, 1H), 2.77 (s, 3H), 3.08
(d, 1H), 4.71 (s, 1H), 5.86 (g, 1H), 6.54 (d, 1H), 6.80 (dd, 1H), 6.92 (d, 1H), 7.13 (d,

1H), 7.67 (¢, 1H), 9.58 (s, 1H).

Example 37

(cis.Z)-5-{[2.6-Dihydroxy-4-ethylidene-5-fluoro-2-(trifluoromethyl)-1.2.3.4-

tetrahydronaphthalen-1-yl]amino}-quinolin-2(1H)-one

'H-NMR (300 MHz, CD;OD); & = 1.66 (m, 3H), 2.45 (d, 1H), 2.99 (d, 1H), 4.49
(s, 1H), 5.76 (q, 1H), 6.14 (d, 1H), 6.43 (d, 1H), 6.57 (d, 1H), 6.72 (¢, 1H), 6.81 (d, 1H),

7.18 (t, 1H), 8.11 (d, 1H).

Example 38

-4-Ethylidene-7-fluoro-1-

(trifluoromethyl)-1,2.3 4-tetrahydronaphthalene-2,6-diol

'H-NMR (300 MHz, CD;OD); & = 1.97 (d, 3H), 2.66 (d, 1H), 2.74 (s, 3H), 2.94
(d, 1H), 5.11 (s, 1H), 5.73 (g, 1H), 6.62 (d, 1H), 6.73 (d, 1H), 6.95 (d, 1H), 7.10 (d, 1H),

9.52 (s, 1H).



(cis.E)-7-Chl oro-4-ethylidene-I-[(8-fluoro-2-nethyl gui nazol i n-5-yl)am nol - 2-
(trifluoronethvl)-1, 2,3, 4-tetrahydronat pht hal ene-2, 6-di ol 1H NVR (300 Hz,
Cb30D); 5 =1.83 (d, 3H, 2.75 (d, 1H, 2.80 (s, 3H, 3.01 (d, 1H), 5.12
(s, 1H, 6.31 (q, 1H, 6.78 (dd, 1H), 7.13 (%, 1H), 7.15 (s, 1H), 7.51 (dd,
1H), 9.62 (s, 1H). Exanmple 45 (cis. Z)-7-Chloro- | - f
(7,8-difluoro-2-nethyl qui nazolin-5 -yl)am nol -4-ethylidene-2-
(trifluoromethvl)-1, 2,3, 4-tetrahydronapht hal ene-2,6-diol 1H NVR (300 MHz,
CD3CD); 5 = 1. ¥xagmple3™), 2.68 (d, 1H), 2.78 (s, 3H), 2.94 (d, 1H), 5.06 (s,
1H), 5.78 (q, 1H), 6.71 (dd, 1H), 7.09 (s, 1H), 7.19 (s, 1H), 9.55 (s, 1H).
79 Exanpl e 46 ¢4i¢F3-4Bthytidenk It uorb-1I- J[(ﬂluoﬁy @Iﬁémﬂaﬂnzzdmtfhvhﬂmrmmol i n-5-yf

am nol - 4- et hvl irdene-2-" (triflTuoromethyl) - 3, 4-tetranvdr onapht hal ene- 2,
6-di ol 1H NMR = 4 77 (d, 1 2.79 (s,
3H), 3.02 (d,%@%ﬁ@@i&@%&ﬁ@(dé lH)H) 7.12 (g 1H),
7.17 (d, 1H), 9.56

(cis,2)-5-{[7-Chlor oHi\lMPlc_ﬁr399m%ﬁQ3@Ph§5I‘r h83 . 3H)1 273 I(Suéﬁin%mgd 1H), 303, 4-
t et r ahydr onapht hal en- 1| - vl | am no} - 2- net hyl hht hal azin-1-one ' H NVR (300 MHz,
Ch3C0D); 8 = 1. 96 1), 5.2, 1H)6627 ¢4, 1H)) 6. 692(&41-005 741.(-6,,11-13;@96 (c( SIH)3‘H18(df’; 193
(s, 1H, 577(q 1H), 7.04 (s, 1H, 7.06 (d, 1H),

1H), 7.60 (t, 6 (s, 1H) Exanpl e 48
(cis,E)-5-{[7-8hIo(r’ . 6-di hvdr oxy- 4-et hvl i dene-2-(trifluoronethyl)-1, 2,3, 4-

Example 40

(cis. Z)-5-{[2.6-Dihydroxvy-4-cthylidene-7-fluoro-2-(trifluoromethvl)-1.2.3.4-

tetrahydronaphthalen-1-yllamino}-quinolin-2(1H)-one

'"H-NMR (300 MHz, CD;OD); & = 1.94 (d, 3H), 2.62 (d, 1H), 2.92 (d, 1H), 4.90
(s, 1H), 5.71 (q, 1H), 6.49 (d, 1H), 6.60 (d. 1H), 6.68 (d, 1H), 6.92 (d, 1H), 7.03 (d, 1H),

7.33 (¢, 1H), 8.18 (d, 1H).

Example 41

(cis . E)-5-{[2,6-Dihydroxy-4-ethylidene-7-fluoro-2-(trifluoromethyl)-1,2.3 4-

tetrahydronaphthalen-1-yljamino}-quinolin-2(1H)-one

'H-NMR (300 MHz, CD;OD); & = 1.84 (d, 3H), 2.74 (d, 1H), 3.03 (d, 1H), 5.06
(s, 1H), 6.24 (q, 1H), 6.50 (d, 1H), 6.57 (d, 1H), 6.69 (d, 1H), 6.87 (d, 1H), 7.17 (d, 1H),

7.35 (t, 1H), 8.20 (d, 1H).

Example 42

-7-Chloro-4-ethylidene-1-[(7-fluoro-2-methylquinazolin-5-yl)amino

(trifluoromethyl)-1.2.3.4-tetrahydronaphthalene-2,6-diol




tetrahvdronaphthalen- | -yi] amno } -2-nethvlphthal azin-1-one 1H NVR (300
MHz, CD30OD); 5 = 1.82 (d, 3H), 2.72 (d, 1H), 2.99 (d, 1H), 3.79 (s, 3H,
5.12 (s, 1H), 6.32 (q, 1H), 7.06 (s, 1H), 7.13 (s, 1H, 7.14 (d, 1H), 7.60
(m 2H), 8.50 (s, 1H). Exanple 49 (cis, E)-38 {

[ 7- Chl oro- 2, 6-di hydroxy-4-ethvlidene-2-(trifluoronethyl)-1, 2,3, 4-

t et rahvdr onapht hal en-1-yii am nol -qui nolin-2(1H)-one 80 'H NVR (300 IHz,
DVMsO-d6); 8 = 1.75 (m 3H), 2.65 (d, 1H, 2.81 (d, 1H), 5.14 (d, 1H), 6.08 -
6.19 (m 2H), 6.37 (H.N¥MR (306 MBz(OD;GDY; 5 =61. 55(&@1{)124)5%& 19D, ﬁss (sllﬂn) 3.0418
(t, 1H), 7.19 (s, 1H), 8.14 (d, 1H), 10.07 (s, 1H ” “Exanpl e

50 Ccis)-2-Fl yorqQn8zi r

(tri 1 ot omet hiy1B: %?3?5 RS AR GRE IR 23, Tﬁw@?ﬁ‘&%&w&@
CDC13); 8 = 1.86 (s, 1.94 (s, 3H), 2.23 (d, 1H), 2.73 (s, 3H), 3.62
(d, 1H), 4.53 (9c152(§,11ﬁ) 5.46 (d, 1H), 6.34 (d, 1H), 6.80 (dd, 1H), 6.87 (dd,
1H, 7.20 - 7.42 (m 3H), 8.21 (d, 1H). Exanple 51
(cis)-2-Fluoro-8-isopropylidene-5-[(2-nethyl qui nazol i n-5-yl)am nol -
(trifluoronethk)-5,6,7,8-tetrahydronapht hal ene-1, 6-diol 'H NWVR (300 Mz,
CD30D); 6 = 1. §Xanfoledd). 1.95 (s, 3H), 2.22 (d, 1H), 2.83 (s, 3H), 3.55
(d, 1H), 4.55 (s, 1IH), 6.45 (d, 1H), 6.77 (dd, 1H), 6.95 (dd, 1H) 7.18 (d,
1H), 7.70 (t, : :

(trifluoromethyl)-1,2.3,4-tetrahydronaphthalene-2.6-diol

'H-NMR (300 MHz, CD;0D); 8 = 1.96 (d, 3H), 2.67 (d, 1H), 2.80 (s, 3H), 2.95
(d, 1H), 5.00 (s, 1H), 5.77 (g, 1H), 6.72 (dd, 1H), 7.07 (s, 1H), 7.21 (s, 1H), 7.51 (dd,

1H), 9.61 (s, 1H).

Example 44

(cis, E)-7-Chloro-4-ethylidene-1-[(8-fluoro-2-methylguinazolin-5-yl)amino]-2-

(trifluoromethyl)-1,2,3.4-tetrahydronaphthalene-2,6-diol
'"H-NMR (300 MHz, CD;0D); & = 1.83 (d, 3H), 2.75 (d, 1H), 2.80 (s, 3H), 3.01
(d, 1H), 5.12 (s, 1H), 6.31 (q, 1H), 6.78 (dd, 1H), 7.13 (s, 1H), 7.15 (s, 1H), 7.51 (dd,

1H), 9.62 (s, 1H).

Example 45

7.8-difluoro-2-methylgquinazolin-5-yl)amino]-4-ethylidene-2-

(trifluoromethvl)-1,2.3.4-tetrahydronaphthalene-2.6-diol

'H-NMR (300 MHz, CD;0D); § = 1.97 (d, 3H), 2.68 (d, 1H), 2.78 (s, 3H), 2.94

(d, 1H), 5.06 (s, 1H), 5.78 (g, 1H), 6.71 (dd, 1H), 7.09 (s, 1H), 7.19 (s, 1H), 9.55 (s, 1H).



|

(trifluoronethyl)-5, 6-di hydro-4H |- oxa-2-boraphenal ene-2,5-di ol 'H NVR (300
MHz, CD3OD); 6 = 2.03 (s, 3H), 2.74 (s, 3H, 3.05 (d, 11-1), 3.44 (d, 1H,

5.46 (s, 1H), 6.84 (d, 1H), 7.15 (d, 1H), 7.36 (d, 1H), 7.42 (d, 111), 7.58
(t, 1H), 8.51 (d, 1H). 81 dains 1. SteredPsoners of general formula (1),

Ex~r R7 ~e S! inwhich R and R2, independently of one another, nean a

hydr ogen atom a hydroxy group, a halogen atom an optionally substituted

(C-do)-alkyl group, a (Cl-Co)-al koxy group, a (Cl-do)-al kylthio group,

a (C1-C5)- per fExamplel&yl group, a cyano group, or a nitro group or R and

R2 together nean a group that is selected fromthe groups -0-(CH2), O,

- O (CH2) " - CH2- (o5, @ GHERToro- 1 (KA iflubds-2 Wt Widhazblin- Aldihilidené @HZ) +,
and -NH- N=CH, whereby n = T or 2, and the term nal atons are [1nke

directly adj acgﬁqu‘)wﬁ'&tﬁQ{l ti% ﬁtt%@; dll QQIWE_@ ereby R9 and RI10,

i ndependent |y -al kyl or

(CO-C-C5-al kyl, R3 _neans hydro en_atom h dI’OXé 9roup a _hal ogen at om
an optional ly substI'I‘L'Iiﬂ‘/-&l(30@11\4:@51Z IRy 16 H}- %ﬁﬁi 3 &7 (doNH)al 788 3 gDo%»BZ a
(C-do)- alkylthio group, a (Cl-C5)-perfluoroal kyl group, or a cyano group,

(d, 1H), 5.16 (s, 1H), 6.32 (q, 1H), 6.79 (dd, 1H), 7.12 (s, 1H), 7.17 (d, 1H), 9.56 (s,

1H).

Example 47

(cis,Z)-5-{[ 7-Chloro-2.6-dihydroxy-4-ethylidene-2-(trifluoromethyl)-1,2.3.4-

tetrahydronaphthalen-1-yl]Jamino}-2-methylphthalazin-1-one
'H.NMR (300 MHz, CD;0D); & = 1.96 (d, 3H), 2.65 (d, 1H), 2.94 (d, 1H), 3.80
(s, 3H), 4.99 (s, 1H), 5.77 (q, 1H), 7.04 (s, 1H), 7.06 (d, 1H), 7.17 (s, 1H), 7.59 (d, 1H),

7.60 (t, 1H), 8.46 (s, 1H).

Example 48

(cis.E)-5-{[7-Chloro-2.6-dihydroxy-4-ethylidene-2-(trifluoromethyl)-1,2.3.4-

tetrahydronaphthalen-1-yl]amino}-2-methylphthalazin-1-one

'H-NMR (300 MHz, CD;OD); & = 1.82 (d, 3H), 2.72 (d, 1H), 2.99 (d, 1H), 3.79
(s, 3H), 5.12 (s, 1H), 6.32 (g, 1H), 7.06 (s, 1H), 7.13 (s, 1H), 7.14 (d, 1H), 7.60 (m, 2H),

8.50 (s, 1H).

Example 49

(cis,E)-5-{[7-Chloro-2,6-dihydroxy-4-ethylidene-2-(trifluoromethyl)-1.2,3.4-

tetrahydronaphthalen- 1-yl]amino}-quinolin-2(1H)-one




R neans a Cl-Cl10-al kyl group, a Cl-Clo-al kyl group that is substituted by
one or nore groups selected from hydroxy groups, hal ogen atons, or (C -

C5) - al koxy groups, an optionally substituted (C3-C7)-cycloal kyl group, 82

an optionally substituted heterocyclyl grou@p an optionally substituted
aryl group; a nonocyclic or bicyclic heteroaryl group that optionally is
substituted by one or nore groups selected from (Cl-C5)-al kyl groups (which
optionally can be substituted by 1-3 hydroxy or 1-3 COOR12 groups),

(C -C5)- al koxy groﬁﬁmgogmwrm d})aé edqers @xﬁ?ﬂj , 265 (4-131) £81 @) 1H),

exoal kyl i dene groups and t optional |y contains nitrogen atoms and/or

1-2 oxygen ato d fur

this group canrggma(F1 émﬁéélqu ﬁﬁb Zﬁi'%n% @hgﬁ?’t%‘gs @hlfgﬁ onapﬁff']llﬁISI ene @yglt%m
via any positiagn and optional | e __hydrogenated at one or nore sites,
and R12 neans gl(chlég)) 7dpl(§bll}ér%ﬂ|ﬂ>(d dfDa (b%ggyllerldtﬁﬁ‘ G eans a hydr oxy
group, a group OR11 or an O (COR11 group, whereby R11 neans any hydroxy
protective group or a C-d o-alkyl group, R6 neans a (C -C5)-al kyl group or
an optionally partially or conpletely fluorinated (C, -C5)-al kyl group, a
(C3-C7) cycl oal mang@ gp, a (C3- C7)cycloal kyl (G -C8)al kyl group, a

(C3-C7) cycl oal kyl ( C8) al kenyl group, a heterocyclyl group, a

e o 0y oY { P At o016 GiBovtenlS!0F RMThNARLER) AldRAY. 60" OUP an ary!

group, an aryl

(trifluoromethyl)-5.6,7.8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CDCly); & = 1.86 (s, 3H), 1.94 (s, 3H), 2.23 (d, 1H), 2.73 (s,
3H), 3.62 (d, 1H), 4.53 (d, 1H), 5.46 (d, 1H), 6.34 (d, 1H), 6.80 (dd, 1H), 6.87 (dd, 1H),

720 —7.42 (m, 3H), 8.21 (d, 1H).

Example 51

(cis)-2-Fluoro-8-isopropylidene-5-[(2-methylquinazolin-5-yl)amino]-6-

(trifluoromethyl)-5.6.7,8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CD;OD); § = 1.83 (s, 3H), 1.95 (s, 3H), 2.22 (d, 1H), 2.83
(s, 3H), 3.55 (d, 1H), 4.55 (s, 1H), 6.45 (d, 1H), 6.77 (dd, 1H), 6.95 (dd, 1H), 7.18 (d,

1H), 7.70 (t, 1H), 9.65 (s, 1ED).

Example 52

(cis)-8-Chloro-9-fluoro-3-methyl-1-[(2-methylquinolin-5-yl)amino]-5-

(trifluoromethvl)-5.,6-dihydro-4H-1-oxa-2-boraphenalene-2,5-diol

'H-NMR (300 MHz, CD;0D); § = 2.03 (s, 3H), 2.74 (s, 3H), 3.05 (d, 1H), 3.4
(d, 1H), 5.46 (s, 1H), 6.84 (d, 1H), 7.15 (d, 1H), 7.36 (d, 1H), 7.42 (d, 1H), 7.58 (t, 1H),

8.51 (d, 1H).



group, an aryl (C2-C8)al kenyl group, an aryl (C2-C8)al ki nyl group; a

nonocyclic or

bi cyclic heteroaryl group that optionally is substituted by

one or nore keto groups, (C, -C5)-al kyl groups, (C, -C5)-al koxy groups,

hal ogen at ons,

or (C,-C3)exoal kylidene groug$ and that contains one or 83

nore nitrogen atons and/ or oxygen atons and/or sul fur atons; a

het er oaryl ( Cl- C8) al kyl

group or a heteroaryl (C2-Cs)al kenyl group, whereby

t hese groups can be linked to the tetrahydronaphthal ene system via any

position and ofilaimml | y can be hydrogenated at one or nore sites,

i ndependently of one another, nean a hydrogen atom a hal ogen atom a

group, 1WSteBoisanedof getesdlifomingd( t h ORL0, SR10, or N(RORL0),
or together with the carbon atom of the nmethylene group nean a
(C3-C6)-cycloal kyl ring, or RL and Rs together‘nean an annel ated five- to

(C1- C5) al kyl

ei ght - nenbered saturated or unsaturated carb8¥g
het erocycl i ¢ conpound, which optionally is sub
1-2 (C1-C5) -

1- 4 hal ogen

R2, independently of one another, nean &
hal ogen atom an optionally substituted (&
(C1- C10) - al koxy group,

cRi ¢ conpound or

al kyl groups, 1-2 (Cl-C5)-aRkoxy gfjoups, 1-2 hydroxy groups,
atons. 2. Stereoisoners of gepem™ la I, in which RL and
_ a hydroxy group,

| group, a

group, a cyano group,

a (Cl-d)-al kyl t hg¥

that is selected fromthe groups -0- (CH2)n-O, -G (CH2) @CH2-, -O CH CH,
-(CH2), +2-, -NH (CH2). +1,
in which

R! and R? independently of one another, mean a hydrogen atom, a hydroxy

group, a halogen atom, an optionally substituted (C;-Cp)-alkyl group, a
(C1-Cyp)-alkoxy group, a (Cy-Cg)-alkylthio group, a (C,-Cs)-

perfluoroalkyl group, a cyano group, or a nitro group or

R! and R? together mean a group that is selected from the groups —O-(CHy),-O-,

-0-(CH;),-CHz-, -O-CH=CH-, -(CHp)n+2-, -NH-(CH2)n+1, N(Cy-Cs-alkyl)-
(CH2)n41, and -NH-N=CH-, whereby n =1 or 2, and the terminal atoms
are linked to directly adjacent ring-carbon atoms,

or NR°R!?, whereby R’ and R1°, independently of one another, can be
hydrogen, C,-Cs-alkyl or (CO)-C;-Cs-alkyl,

means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C;-Cio)-alkyl group, a (C;-Cyp)-alkoxy group, a (C;-Co)-
alkylthio group, a (C;-Cs)-perfluoroalkyl group, or a cyano group,

means a C;-Cyp-alkyl group, a C;-Cjo-alkyl group that is substituted by
one or more groups selected from hydroxy groups, halogen atoms, or (C;-
Cs)-alkoxy groups,

an optionally substituted (Cs-C;)-cycloalkyl group,

R7 and RS,

yituted by 1-2 keto groups,

or

a

, af{Cl-C5)- perfluoroal kyl
or a nitro group, or RlHMd,R2 together nean a group



N(Cl- C3-al kyl)-(CH2)"+1, and -NH N=CH, whereby n =1 or 2, and the
termnal atons are linked to directly adjacent ring-carbon atons, or

NROR10, whereby R9 and R10, independently of one another, can be hydrogen,
Cl- C5-al kyl or (CO-Cil-C5-al kyl, R3 neans ashydrogen atom a hydroxy group,
a hal ogen atom an optionally 84 substituted (Cl-Clo)-al kyl group, a

(A -do)-al koxy group, a (C -C,0)- alkylthio group, a (C, -C5)-perfluoroal kyl
group, or a cyano group, R neans a Cl-C o-al kyl group, a C, -Clo-al kyl group

that is substituted by @RepQéndlBsEbdit@ePEete@cslyesto Ii;,om hydr oxy groups,
hal ogen atons, or (O - C5)-al koxy groups; an optionally substituted

(C3-C7) -cycl oal kyl gr OUP u B0 QbR nkt¥d ﬁypgltoiubut ed heterocyclyl group, an
optionally substituted aryl group; a nonocycPic or bicyclic heteroaryl group

that optionally is substituted Q ne Qr. nore groups. sel ect from,

(L 2 iRyl o oups. (wniciorgsrs eyt hifoisand GEupbakapgong tnis Sohyiantekyy
groups or 1-3 COOR12 groups), (C, -C5)-alkoxy groups, hydroxy groups,

hal ogen atons, 1-2 (d - C3he oemord grphpsetestedrfromp 6Ciabis)-alkyltgronpsi (whidh| optionally
contains 1-4 nitrogen atons and/or 1-2 oxygen atons and/or 1-2 sulfur atons
and/or 1-2 keto groups, cihBs sibstitubddsoyor-9bRdRaY obe-3 COolrd? pRupde(@utye of

the tetrahydronaphthal ene systemvia any position and optional [ y can be
benzy! group, s means askgar By BNt R S dr oA T (AR 1 oup,
exoalkylidene groups and that optionally contains 1-4 nitrogen atoms
and/or 1-2 oxygen atoms and/or 1-2 sulfur atoms and/or 1-2 keto groups;
whereby this group can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites, and R'? means a (C1-Cs)-alkyl group
or a benzyl group,
R’ means a hydroxy group, a group OR'' or an O-(CO)R'! group,
whereby R'! means any hydroxy protective group or a C;-Cjo-alkyl
group,
R® means a (C;-Cs)-alkyl group or an optionally partially or completely
fluorinated (C;-Cs)-alkyl group, a (C3-C7)cycloalkyl group, a (Cs-
Cy)cycloalkyl(C;-Cg)alkyl group, a (Cs-Cy)cycloalkyl(C,-Cg)alkenyl
group, a heterocyclyl group, a heterocyclyl(C,-Cs)alkyl group, a
heterocyclyl(C,-Cg)alkenyl group, an aryl group, an aryl(C;-Cs)alkyl
group, an aryl(C,-Cg)alkenyl group, an aryl(C,-Csg)alkinyl group; a
monocyclic or bicyclic heteroaryl group that optionally is substituted by
one or more keto groups, (C;-Cs)-alkyl groups, (C;-Cs)-alkoxy groups,

halogen atoms, or (C;-Cs)exoalkylidene groups and that contains one or



whereby R11 nmeans any hydroxy protective group or a C -C, 0-alkyl group, R6
nmeans a (Cl-C5)-al kyl group or an optionally partially or conpletely
fluorinated (O -C5)-al kyl group, a (C3-C7)cycl oal kyl group, a (C3-

C7) cycl oal kyl (O -C8) al kyl group, a (C3-C7) cé%l oal kyl (C2-C8) al kenyl group, a
het er ocycl yl group, a heterocyclyl (C -C8)al kyl group, a 85

het erocycl yl (C2- C8) al kenyl group, an aryl group, an aryl (G -Cs)al kyl group,
an aryl (C2-Cs)al kenyl group, an aryl (C2-Cs)al ki nyl group; a _nonocyclic or
bi cyclic heteroaryl grouplorhaitrogen dtemslang/or exyggpstamuandiporispliunatemsra nor e
keto groups, (C, -Cs)-al kyl groups, (G -C5)-al koxy groups, hal ogen atons, or

(C -C3)exoal kyl i dene gr otgsroand(Q;hedalkyrgrauper Dheterobryl(@+E)alkényd gmpat ons
and/ or oxygen atonms and/or sulfur atonms; a heteroaryl (C -Cs)al kyl group or

a heteroaryl (C2-Cs)al ke”Whe&B?'t‘tE%se Eyggﬁg @zﬁybélﬂﬂéﬁ 9k Q%dgﬁg?@@]%gﬁggg,&%t he

t et r ahydr onapht hal ene system “via any position, and optl

hydr ogenat ed at one or nore site%, R7 a&do(ngls, igdﬁ ndent |y of one anot her,
mean a hydrogen atom a N3 BYPRSTIR aRd ontiqnally baq by ﬁfrogﬁn& 2t QR CHMELEIES,
substituted with ORLQ, SR}0, or N(ROR1), or together with the carbon atom
of the methyl ene gr BupnéRaring e@erimof opg anatherkipean p hydrogen #oms adalegen atom,

t oget her nmean an annel ated five- to eight-nenbered, saturated or

unsat urated carbocyclic a¢@pQgaikybgronpf whiohyah be substifueadneith GRS ISRQpki onal 1y
is substituted by 1-2 keto groups, 1-2 (C -Cs)-al kyl groups, 1-2

(Q - C5)-al koxy groups, 1ngRPREY @Xibgafhrith He chribrAbRAMThhneiFlene group mean
a (C3-Cg)-cycloalkyl ring, or
R!and R¥to gether mean an annelated five- to eight-membered saturated or
unsaturated carbocyclic compound or heterocyclic compound, which
optionally is substituted by 1-2 keto groups, 1-2 (C,-Cs)-alkyl groups, 1-2
(C;-Cs)-alkoxy groups, 1-2 hydroxy groups, or 1-4 halogen atoms.
2. Stereoisomers of general formula I, in which
R! and R? independently of one another, mean a hydrogen atom, a hydroxy
group, a halogen atom, an optionally substituted (C;-C;¢)-alkyl group, a
(C-Cyp)-alkoxy group, a (C;-Cyp)-alkylthio group, a (C;-Cs)-
E perfluoroalkyl group, a cyano group, or a nitro group,
or
R! and R? together mean a group that is selected from the groups -O-
(CH),-O-, —-0-(CHz),-CH;-, -O-CH=CH-, -(CH3)p+2-, -NH-(CH3)p+1,
N(C,-Cs-alkyl)-(CHy)y+1, and -NH-N=CH-, whereby n = 1 or 2, and the
terminal atoms are linked to directly adjacent ring-carbon atoms, or
NRR', whereby R’ and R'°, independently of one another, can be
hydrogen, C,-Cs-alkyl or (CO)-C,-Cs-alkyl,

R® means a hydrogen atom, a hydroxy group, a halogen atom, an optionally



|

3. Stereoisoners of general fornmula | according to claim11, in which RL and
R2, independently of one another, nean a hydrogen atom a hydroxy group, a
hal ogen atom an optionally substituted (Cl-C o)-al kyl group, a

(Cl-d o)-al koxy group, a (Cl-Co)-alkylthiosggroup, a (C-C5)- perfluoroal kyl
group, a cyano group, or a nitro group, or R and R2 together nean a group
that is selected fromthe groups -O (CH2b-O, 86 -0-(CH2)n CH2-, -O CH=CH,
-(CH2) n+2-, -NH (CH2)n+1l, N(Cl-C3- alkyl)-(CH2)"+1, and -NH N=CH, whereby n

=1 or 2, and the term nabbstiaitedtC,aCR)-bikikgdup,a (@G e}-alkoadimapd (C,-Cio)-
ring-carbon atons, or NRORLO, whereby R9 and R10, independently of one

t her, b hyd fo-e3¢ -Cs)- C I
anot her, can be hydrogenihicGHo ,iﬁ?/(bl(@fs)g%ogan@gﬁugﬁgﬁ%ggﬁ@?’f?uted

hydrogen atom a hydroxy group,  a halogen”atom an-o

(C -do)-al kyl groups a (4-d q)-al kox rou (d-do)-,alkylthio oup,
a (d-Cs)-perfluor o% kyl %5381- 107 ﬁ‘é(ijlﬁﬁl}pg‘fgﬁg}o' yr‘e%ﬂép ﬁlabs-sﬁf’%l-%‘g{?y
group, a O -Cl0-al kyl group that is substituted by one or nore groups

sel ected from 1-3 hydr oxypngpbmess gieupoipiastedifoams hyenoxy gragipg,tialagsh atonksory (Ci-
groups; an optionally substituted (C3-C7)-cycl oal kyl group, an optionally
substituted heterocyclyl (@y-alkpxy gfoupgti onal ly substituted aryl group; a
nonocyclic or bicyclic heteroaryl group that optionally is substituted by

be. subst it uted by 1-3 hydr SB arguse ittt (SNl et T L 25y &l koxy

Phat opt i anal 1y cont ai ns 4 ogorlypBTUaE BEEDbEOME2 bxygen atoms. and or

1-2 sul fur atoms and/or 1-

» an optionally substituted aryl group;

(\ a monocyclic or bicyclic heteroaryl group that optionally is substituted by
one or more groups selected from (Ci-Cs)-alkyl groups (which optionally
can be substituted by 1-3 hydroxy groups or 1-3 COOR'? groups),
(C,-Cs)-alkoxy groups, hydroxy groups, halogen atoms, 1-2 (C;-C;)-
exoalkylidene groups and that optionally contains 1-4 nitrogen atoms
and/or 1-2 oxygen atoms and/or 1-2 sulfur atoms and/or 1-2 keto groups,
whereby this group can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites, and R'? means a (C;-Cs)-alkyl group
or a benzyl group,

R’ means a hydroxy group, a group OR" or an O-(CO)R!! group,
whereby R'' means any hydroxy protective group or a C;-Cjo-alkyl
group,

R® means a (C,-Cs)-alkyl group or an optionally partially or completely
fluorinated (C,-Cs)-alkyl group, a (C3-Cr)cycloalkyl group, a (Cs-
Cy)cycloalkyl(C;-Csg)alkyl group, a (C;-Cy)cycloalkyl(C,-Cg)alkenyl

group, a heterocyclyl group, a heterocyclyl(C,;-Csg)alkyl group, a



|

2 keto groups; whereby this group can be linked to the am ne of the

t et rahydr onapht hal ene systemvia any position and optionally can be

hydr ogenated at one or nore sites, R5 nmeans a hydroxy group, a group OR' or
an O (CO R11 group, whereby R11 nmeans any Kl§ydroxy protective group or a

Cl - Cl10-al kyl group, R6 nmeans a (C -C5)-al kyl group or an optionally
partially or conpletely 87 fluorinated (Cl-C5)-al kyl group, a

(C3-C7)cycl oal kyl group, a (C3- C7)cycloal kyl (C -C8)al kyl group, a

(C3- C7) cycl oal kyl ( C2- C8) &kternrytlyl(Gs-dly)nlkeayhgroep,cnyarylydrogs, anfparyl C,-Cs)alkyl
het er ocycl yl (G -C8) al kyl group, a heterocyclyl (C2-C8)al kenyl group, an aryl

group, an aryl (Cl-Cg)al kxg}oupgﬁlpht@l(@fcgménb%ﬁﬁ)ﬂAfﬁﬂwl -CQlafiiiyl gBdlp; a

aryl (C2-Cg) al ki nyl group;” a nondcyclic or bicyclic heteroaryl” group that

(01 G5y al koxy or oups.  estgefied lePRe febBhSL Gl cpfbaiee St

that contains one or nore nitrogen atons nd/or oxygen atons and/ or sulfur
atons; a heteroaryl (G - CI@?&PRV‘P“%?%EIOHPS ngﬁ)sa%&#srptm(ég?@)r%wgr@\amp,
wher eby these groups can be linked to the tetrahydronaphthal ene system via
any position and opti onalhblpgematohs, dry(€ € Exasléylidine @neupsrandbitat centhias pnddr and
R8, independently of one another, nean a hydrogen atom a hal ogen atom a

(G -C5)al kyl group, whi C%&@Hi&b?eﬁ%ﬁs'ﬁ%?@x%e&ﬁt%&d/&@uﬁur PomsN RORA or

together with the carbon atom t he rret yl ene” group nean

C3-Co6) -cycl oal kyl ring, ;or R ether ana five- to
fai ght-?ren%l)er ed., gatulr a'? o e%;oaryl?@l-cg oup oraHEteroary (@ n@g‘ia]ﬂenycli gro'u\{),

whereby these groups can be linked to the tetrahydronaphthalene system
via any position, and optionally can be hydrogenated at one or more sites,

R’ and R®, independently of one another, mean a hydrogen atom, a halogen
atom, a (C;-Cs)alkyl group, which can be substituted with OR'®, SR, or
NERR'),
or together with the carbon atom of the methylene group mean a (Cs-Cg)-
cycloalkyl ring, or

R' and R?® together mean an annelated five- to eight-membered, saturated or
unsaturated carbocyclic compound or heterocyclic compound, which
optionally is substituted by 1-2 keto groups, 1-2 (C,-Cs)-alkyl groups, 1-2
(C,-Cs)-alkoxy groups, 1-2 hydroxy groups or 1-4 halogen atoms.

3. Stereoisomers of general formula I according to claim 1, in which

R' and R, independently of one another, mean a hydrogen atom, a hydroxy
group, a halogen atom, an optionally substituted (C,-C;p)-alkyl group, a
(C4-Cyp)-alkoxy group, a (C,-Cyg)-alkylthio group, a (C;-Cs)-
perfluoroalkyl group, a cyano group, or a nitro group, or

R and R? together mean a group that is selected from the groups -O-(CHy),-O-,



unsat urated carbocylic conpound or heterocyclic conpound, which optionally
is substituted by 1-2 keto groups, 1-2 (O -C5)-al kyl groups, 1-2

(d -C5)-al koxy groups, or 1-4 hal ogen atonms. 4. Stereoi soners of general
formula (1) according to claim1, in which B and R2, independently of one
anot her, mean a hydrogen atom a hydroxy group, a hal ogen atom an
optionally substituted (Cl-C10)-al kyl group, a (Cl-d o)-al koxy group, a

(g -do)-alkythio group, a (Cl-C5) 88 perfluoroal kyl group, a cyano group,
or a nitro group, or R1-@A€HRY-CHgetOCTH=EHE) -@CHp)aup -NHACH3+5N(€Eci03d from
the groups -O(CH2)1-O, -O(CH2)"-CH2-, -OCH=CH, and -(CH2)"+2-, whereby
n=1or 2, andthe ter%]\ﬂ}zi)-(@m%%gﬁﬁ@-}hﬂmlﬁv&kéb LY R9] AGLME tdrinhi
carbon atons, or NROR1O, ereby and R10, independently of one anot her,
can be hydrogen, Cl1-C5-al kyl of. -G -h-al kyl . R3 ans_a hydrogen at om
a hydroxy group, a hal oggtr?“ét%%{mléérq\qég F%&gﬁdﬁl‘lyce&s%‘b%'f%‘ﬁw&“‘éu -d o) - al kyl
group, a (Cl-d o)-al koxy gro a (Cl-Cho)-_al kyltbio group, a

(d - C5) - perfl uoroal kyl ngNB,gﬁg)r Waerebh%ba@fﬁﬁﬁp%ndmemf?bsofé\ora anethst, spp be
group; a O -Cl0-al kyl group that is substituted by one or nore groups

sel ected from 1-3 hydr oxyydpogep < -Cradlogen (GOpE-Csealkyll- 3 (O - C5) - al koxy
groups; an optionally substituted phenyl group; a nonocyclic or bicyclic

heteroaryl group th@f opljeaned hydrbgerSiata h 11 Ralk 8dr0at S OMPSptichall
(Q -8y al kyl groups 103 Qrogamalon gr%ﬁdg’gy,gﬁfflﬁ h%/dgéoxy D opriomaty

hal ogen atoms, or 1-2 (Clp(R)sex & l—&%ﬂ-mng‘%o%, AB3-C10)-alkoxy group, a (C-Cyo)-

alkylthio group, a (C,-Cs)-perfluoroalkyl group, or a cyano group,

R* means a C;-C,p-alkyl group, a C;-Csp-alkyl group that is substituted by
one or more groups selected from 1-3 hydroxy groups, halogen atoms, or
1-3 (C;-Cs)-alkoxy groups; an optionally substituted (Cs;-C;)-cycloalkyl
group, an optionally substituted heterocyclyl group, an optionally
substituted aryl group; a monocyclic or bicyclic heteroaryl group that
optionally is substituted by one or more groups selected from (C,-Cs)-
alkyl groups (which optionally can be substituted by 1-3 hydroxy groups
or 1-3 COOR® groups), (C;-Cs)-alkoxy groups, hydroxy groups, halogen
atoms, or (C,-Cs)exoalkylidene groups and that optionally contains 1-4
nitrogen atoms and/or 1-2 oxygen atoms and/or 1-2 sulfur atoms and/or 1-
2 keto groups; whereby this group can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites,

R®>  means a hydroxy group, a group OR'! or an O-(CO)R" group,
whereby R'! means any hydroxy protective group or a C,-Cyo-alkyl
group,

R®  means a (C;-Cs)-alkyl group or an optionally partially or completely



and that contains 1-4 nitrogen atons and/or 1-2 oxygen atons and/or 1-2
sul fur atons and/or 1-2 keto groups; whereby these groups can be linked to
the ami ne of the tetrahydronaphthal ene systemvia any position and
optionally can be hydrogenated at one or mBfe sites, R5 means a hydroxy
group, R6 neans a (O -C5)-al kyl group or an optionally partially or
conpletely 89 fluorinated (Cl-C5)-al kyl group, an aryl group, an

aryl (C -C8)al kkyl group, an aryl (C2-C8)al kenyl group, a (C3- Cﬂ)cycloalkyl
group, a (C3- C7)cycl oal ﬂyw@iecéé pikyd eeoup, 2 6? 67)cycloa1kyl group, a
(C3-C7)cycl oal kyl (C2-C8) al kenyl group, R7 and R8, independently of one

another, mean a hydr ogenCakcyetpallayl@]-Ggeliyhgup, a (3r@1)ydloaticyl€@,FGi)alenp,
whi ch shoul d be substituted with ORLO, SR10, or N(R10)2, or together with

the carbon atom of the npidhy! £RRGERUP STBES) athetdrE3eiyBIC, AVFAIRA deihp, fal NG, OF

Rl and R8 together nean an annelated five- to ei ght-nmenbered, saturated or

d b I h d h
Subet i tutod by 12 ket o GHEURLS y@%%@e&%’%&‘fnﬂw s 24 3R o

al koxy groups, or 1-4 halogen atons. 5. Stereoisoners of eneral formul a
(1), according to clai m EoupnangyK&-Re)alisayiraroup,raasddeGrlkmsd geme; anot her |

mean a hydrogen atom a hydroxy group, a hal ogen atom an optionally
substituted (Cl-C5)-al kymogooyshic oobicgclid KeterGan)yl giokiptiyat optionmllyads sulbtituted 432

together nean a group that is selected fromthe groups -O(CH2), O,
ohe or more keto groups, (C;-Cs)-alkyl groups, (C;-Cs)-alkoxy groups,
halogen atoms, or (C;-C;)exoalkylidene groups and that contains one or
more nitrogen atoms and/or oxygen atoms and/or sulfur atoms;
a heteroaryl(C,-Cg)alkyl group or a heteroaryl(C,-Cg)alkenyl group,
whereby these groups can be linked to the tétrahydronaphthalene system
via any position and optionally can be hydrogenated at one or more sites,

R’ and R®, independently of one another, mean a hydrogen atom, a halogen atom,
a (C;-Cs)alkyl group, which can be substituted with OR'®, SR' or
N(R9R1°), or together with the carbon atom of the methylene group mean
a (C5-Cg)-cycloalkyl ring, or

R! and R® together mean an annelated five- to eight-membered, saturated or
unsaturated carbocylic compound or heterocyclic compound, which
optionally is substituted by 1-2 keto groups, 1-2 (C;-Cs)-alkyl groups, 1-2
(C;1-Cs)-alkoxy groups, or 1-4 halogen atoms.

4. Stereoisomers of general formula (I) according to claim 1, in which

R'and R?, independently of one another, mean a hydrogen atom, a hydroxy

group, a halogen atom, an optionally substituted (C;-Cjg)-alkyl group, a

(Cy-Co)-alkoxy group, a (C1-Cip)-alkythio group, a (Ci-Cs)-



S T

-0-(CH2), CH2-, -O-CH=CH, or -(CH2)"+2-, whereby n =1 or 2, and the
termnal atons are linked to directly adjacent ring-carbon atons, R3 neans
a hydrogen atom a hydroxy group, a hal ogen atom an optionally substituted
(d-C10)-al kyl group, or a (Cl-C10)-al koxy g¥oup, R4 neans a Cl-Cl0-al kyl
group, a Cl-Cl0-al kyl group that is substituted by one or nore groups

sel ected from 1-3 hydroxy groups or hal ogen atons; a phenyl, phthalidyl,

i soi ndol ylI', di hydroindol yl, dihydroisoindolyl, 90 dihydroi soquinolinyl,

t hi opht hal i dyl, benzoxazpéflaytoalkyhiroap,azdyans group, 6itd meoigiydp, | soqui nol i nyl,

qui nol onyl, isoquinol onyl, indazolyl, benzothiazolyl, quinazolinyl,
qui noxal i nyl, cinolinyl,  phthalazinyl, 1,7- or 1,8-naphthyridinyl,
di hydr oi ndol onyl , di hydroi soi ndol onyl, benzi m dazole or indolyl group that

optionally is substiiut 2% ne _or_ nore grou | ect from1l-2 keto
groups, 1-2 (Cl- CS)kaFI%‘gﬁ ﬁlﬁgl,ne@ 3 EToup,th éjei C%aégoraigﬁ%rg}lpﬁ- 3 hydr oxy
groups, 1-3 halogen atons, or 1-2 a-C3) - exoal_%l dene ‘gr%ligs, wher eby
these groups can be I i nke€r(GHandry-QdSH ndH1-o-QKI=rhn and (G-, Whereby

t et r ahydr onapht hal ene system and optionally can be hydrogenated at one or

more sites, RS means a hyetiosn?2, gndthe, tefmtnatestoias are(fokedC) disdclly ladgeenspings an

optionally partially or conpletely fluorinated (C-C5)-al kyl group, R7 and
R8, independently of one ﬁgﬁ&&gfﬂs mean a hydrogen atom a hal ogen atom a
methyl or ethyl group, which shoul d be substituted with ORLO, SR', or

or NR9R1°, whereby R’ and Rw, independently of one another, can be
hydrogen, C,-Cs-alkyl or (CO)-C,;-Cs-alkyl,

R’ means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C;-Cyp)-alkyl group, a (C;-Cyp)-alkoxy group, a (C;-Cyo)-
alkylthio group, a (Cy-Cs)-perfluoroalkyl group, or a cyano group,

R? means a C;-Cyp-alkyl group; a C;-Cyo-alkyl group that is substituted by
one or more groups selected from 1-3 hydroxy groups, halogen atoms, or
1-3 (Cy-Cs)-alkoxy groups; an optionally substituted phenyl group; a
monocyclic or bicyclic heteroaryl group that optionally is substituted by
1-2 keto groups, 1-2 (C;-Cs)-alkyl groups, 1-2 (C;-Cs)-alkoxy groups, 1-3
hydroxy groups, 1-3 halogen atoms, or 1-2 (C;-Cs)-exoalkylidene groups
and that contains 1-4 nitrogen atoms and/or 1-2 oxygen atoms and/or 1-2
sulfur atoms and/or 1-2 keto groups;
whereby these groups can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites,

R’ means a hydroxy group,

R® means a (C;-Cs)-alkyl group or an optionally partially or completely



N(ROR10), or together with the carbon atons of the nethylene group nean a
(C3-C6)-cycloalkyl ring or RL and R8 together nean an annel ated five- to
ei ght - menbered, saturated or unsaturated cggbocycllc conmpound or

het er ocycli ¢ conpound, which optionally is“substituted by 1-2 keto groups,
1-2 (C1-C5)-al kyl groups, 1-2 (d-C5)-al koxy groups, or 1-4 hal ogen atons.
6. Stereoisoners of general fornula (1) according to claiml1, in which R

and R, independently of one n a hydrogen atom 1
group, a hal ogen atom all a@)@%‘?@?&ﬁ?ﬂn 1gr@gg,_ag|aaz};(91 écgéﬁfﬁ}/gr(?l“l’a
together a group that is selectedfromthe groups -O (CH2)" -0 (CH2),;
CH2-, -O CH=CH-, or - (CHm)aryi{Cy-Cajedirentylgraup; al( CorCracychoatkyl ﬁmupea (Cnal atons
are linked to di rectly adjacent ring-carbon atons, R3 neans a hydrogen

atom a hydroxy group, acl;)ay@galayle@pm)antm aptp, Qﬂal(by C7§dyb§)taﬂ<tyl(@itg?aﬂ(enyl
(d-Clo)-al kyl group, or a (G -dCo0)-al koxy group, R4 neans a pheny

pht hal i dyl, i soi ndol yl, %dr0|ndolyl di hydr oi soi ndol yl ,
dihydroisqu|noI|nyI th opht hal i dyl benzoxazinonyl pht hal azi nonyl ,

qui nolinyl, isoquin I, i so i nol o ndazol yl ,

Benzot hi azol Y1 cut B Rigiiepgteau af s otiatapping hydrpeeitps b Agipeematom, o
1, 8- napht hyri d| nyl, dihydroi ndol onyl, dihydroi soi ndol onyl, benzi na dagol e or
i ndol'yl group that opti onglethyl peetbibgronp,ottich sheulsihee sbstitetadevigh OBps SBEl, et t ed
from1l-2 keto groups, 1-2 (O -C5)-al kyl groups, 1-2 (d-C5)-al koxy groups,

1-3 hydroxy groups, 1-3 NeR'Sgeor tapethar with the-carbof Glonta] thexxeethyighd Seas n@anups,
(C3-Ce)-cycloalkyl ring, or

R! and R® together mean an annelated five- to eight-membered, saturated or
unsaturated carbocyclic or heterocyclic compound, which optionally is
substituted by 1-2 keto groups, 1-2 (C,-Cs)-alkyl groups, 1-2 (C;-Cs)-
alkoxy groups, or 1-4 halogen atoms.

5. Stereoisomers of general formula (I), according to claim 1, in which

R! and R?, independently of one another, mean a hydrogen atom, a hydroxy
group, a halogen atom, an optionally substituted (C,-Cs)-alkyl group, or a
(C,-Cs)-alkoxy group, or

R' and R? together mean a group that is selected from the groups -O-(CH,),-O-,
—0-(CH3)s-CHa-, -O-CH=CH-, or -(CH3)q+2-,
whereby n =1 or 2, and the terminal atoms are linked to directly adjacent
ring-carbon atoms,

R means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C,-Cp)-alkyl group, or a (C,-Cyp)-alkoxy group,

R* means a C;-Cjo-alkyl group, a C;-Cj¢-alkyl group that is substituted by
one or more groups selected from 1-3 hydroxy groups or halogen atoms; a

phenyl, phthalidyl, isoindolyl, dihydroindolyl, dihydroisoindolyl,



wher eby these groups can be linked to the am ne of the

t et rahydr onapht hal ene systemvia any position and optionally can be

hydr ogenated at one or nore sites, R5 nmeans a hydroxy group, R6 neans a

(A -C5)-al kyl group or an optionally partial®Py or conpletely fluorinated
(C-C5)-al kyl group, R7 and R8, independently of one another, nean a

hydr ogen atom a hal ogen atom a nethyl or ethyl group, or toget her with

t he carbon atom of the nethylene group mean a (C3-C6)-cycl oal ring or 92
Rl and R8 together nean dihydrmsaquinedinyl thiophthnlidyhhenzexatinensd, P@é lagimarad, or
unsat urated carbocyclic or heterocyclic conpound. 7. Stereoisoners of
general formula (1) accogdinolinylpisodundtiny], guinoidrydHsduimyionyRAndadetidpendent | y
of one another, nean a hydrogen atom a hydroxy group, a halogen atom or

Gui nol gl i ol ony . BRRS ﬂiﬁ‘ﬁﬂ%ﬁtﬂﬂi‘riﬁﬁlﬁ%ﬂﬁﬁh%ﬁﬁﬁﬁ% e 872 :

qui nazol onyl group that o i onakJ t| t.u -
hal ogen, or keto groups, ’érI@B Jhg'ﬂ %’jﬂnﬁne&g}/ Q@B%Bﬁpﬁﬁ ani ne of
the tetrahydronaphthal ene systemvia any position and optionally can be

hydrogenated at one or nberzimidagele orRSdebd gsouR thetdpbirpally i spbstiRgedrbyase om
optionally partially or conpletely fluorinated (d -C5)-alkyl group,
more groups selected from 1-2 keto groups, 1-2 (C,-Cs)-alkyl groups, 1-2

(C4-Cs)-alkoxy groups, 1-3 hydroxy groups, 1-3 halogen atoms, or 1-2
(C,-Cy)-exoalkylidene groups,

whereby these groups can be linked via any position to the amine of the
tetrahydronaphthalene system and optionally can be hydrogenated at one
or more sites,

R’ means a hydroxy group,

R® means a (C,-Cs)-alkyl group or an optionally partially or completely
fluorinated (C,-Cs)-alkyl group,

R’ and R}, independently of one another, mean a hydrogen atom, a halogen atom,
a methyl or ethyl group, which should be substituted with OR'’, SR'°, or
N(R’R!), or together with the carbon atoms of the methylene group mean
a (C;-Cs)-cycloalkyl ring or

R' and R® together mean an annelated five- to eight-membered, saturated or
unsaturated carbocyclic compound or heterocyclic compound, which
optionally is substituted by 1-2 keto groups, 1-2 (C,-Cs)-alkyl groups, 1-2
(C;-Cs)-alkoxy groups, or 1-4 halogen atoms.

6. Stereoisomers of general formula (I) according to claim 1, in which

R'and R', independently of one another, mean a hydrogen atom, a hydroxy



R7 and R8, independently of one another, nmean a hydrogen atom a nethyl or
ethyl group, or R and R8 together nean an annel ated, five- to

ei ght - menbered, saturated or unsaturated c§ bocyclic or heterocyclic
conmpound, which optionally is substituted 9 a hydroxy group. 8.

St ereoi soners of general formula (lI) according to claim1, in which RL and
R2, independently of one another, nean a hydrogen atom a hydroxy group, a

fluorine or chlorine atom or met hox up, means hydrogen atom or a
chlorine atom R4 nmeans &%YBi %g‘flf’gﬁﬂ a,t"‘éu?? @r@ﬁsﬂﬁ?ﬂ@ﬁ‘?“ﬁ’aiz@l‘@‘gﬁ?"y group, or
pht hal azi nonyl group 93 that optionally is substituted with one or nore
groups selected froma tagethet a gropgrtatys sseleckast foom tlaugroups -O-{CHokiGre-@t om
wher eby these groups can be linked to the am ne of the

t et rahydr onapht hal ene sygtH),-\O-,20¢CHeSH:j sin(@Hg,9Rt i onal |y can be
hydr ogenated at one or nore sites, RS neans a hydroxy group, R6 neans a

e e e S e

hydrogen atom a nethyl or group, or

annel at ed si x-nmenbered heterocgyclic conmpound, which optionally is
substituted by a hydroxy§eE8POREI0mS, or e0i somers of general fornula (1)
according to claim 13 in which R and R8 together nean an annel at ed

si x- menber ed het er oBycl i meenhpbydrdgen atom, a hydroxy group, a halogen atom, an optionally

substituted (C;-Cio)-alkyl group, or a (C;-Cjo)-alkoxy group,

R* means a phenyl, phthalidyl, isoindolyl, dihydroindolyl, dihydroisoindolyl,
dihydroisoquinolinyl, thiophthalidyl, benzoxazinonyl, phthalazinonyl,
quinolinyl, isoquinolinyl, quinolonyl, isoquinolonyl, indazolyl,
benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7-
or 1,8-naphthyridinyl, dihydroindolonyl, dihydroisoindolonyl,
benzimidazole or indolyl group that optionally is substituted by one or
more groups selected from 1-2 keto groups, 1-2 (C,-Cs)-alkyl groups, 1-2
(Cy-Cs)-alkoxy groups, 1-3 hydroxy groups, 1-3 halogen atoms, or 1-2
(C1-Cs)-exoalkylidene groups,
whereby these groups can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites,

R’ means a hydroxy group,

R® means a (C;-Cs)-alkyl group or an optionally partially or completely
fluorinated (C;-Cs)-alkyl group,

R’ and R}, independently of one another, mean a hydrogen atom, a halogen atom,
a methy! or ethyl group, or together with the carbon atom of the

methylene group mean a (Cs-Cs)-cycloalkyl ring or



whi ch contains an oxygen atom and a boron atom and which optionally is
substituted by a hydroxy group. 10. Use of the stereoisoners according to
one of the preceding clains for the production of a pharmaceutical agent.
11. Use of the stereoisoners of clainms 1-4 d»or the production of a
pharmaceutical agent for the treatnment of inflammatory di seases. 12.

Phar maceutical preparations that contain at | east one stereoi soner according
to clainms 1-4 or m xtures thereof as well as pharmaceutically conpatible

vehi cl es. 13. Proce®d ahdR® ttbgetipsr onkian tah annediited fiee-etoi eigmmiamisdred) gataratd éror nul a
I, in which the radicals, unless otherw se indicated, have the neani ngs

that are defined in clai | soners of general
formula (111) 94 R R7 mléamraﬁa%MSEﬁqu%‘?HthﬁCS’a%CO%IWH%Q and R8 have the

enant | ogel oot i vely QoRAIETSYMES of BHErT Sprure () AeoLtios e 1 Bt iboc:
with R12 in the nmeaning of (Cl-Cs)-alkyl or benzyl, in the presence of

optional Iy chiral LBwiagd Bg,ulaéependﬁuﬁlmfﬁp@nmberomegehéyérpgﬂbatﬁm & hyfigrkyRre 7
RB RI OR12 RZ Rs

group, a halogen atom, or a (C;-Cs)-alkoxy group,

R’ means a hydrogen atom or a halogen atom,

R’ means a quinolinyl, quinolonyl, phthalazinyl, phthalazinonyl,
quinazolinyl or quinazolonyl group that optionally 1s substituted with C;-
Cs-alkyl, halogen, or keto groups,
whereby these groups can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites,

R’ means a hydroxy group,

R® means an optionally partially or completely fluorinated
(C4-Cs)-alkyl group,

R’ and R, independently of one another, mean a hydrogen atom, a methyl or
ethyl group, or

R! and R® together mean an annelated, five- to eight-membered, saturated or
unsaturated carbocyclic or heterocyclic compound, which optionally is
substituted by a hydroxy group.

8. Stereoisomers of general formula (I) according to claim 1, in which

R' and R? independently of one another, mean a hydrogen atom, a hydroxy
group, a fluorine or chlorine atom, or a methoxy group,

R? means a hydrogen atom or a chlorine atom,

R* means a quinolinyl, quinolonyl, quinazolinyl or phthalazinonyl group



R3 (1V) whereby R5 neans a hydroxy group, which optionally can be converted
into a protective group according to the other neanings that are defined
for R5 in claim1, by reduction and reaction with am nes of fornula R4-NH2,
whereby R4 has the neaning indicated in clafm 1, the conpounds of general
formula (V) are produced RBR RS R R2Rs R395 inwhich R, R2, RS,
R4, R5, R6, R7 and R8 have the neanings that are indicated in claim 1, then
they are cyclized to conpounds of general fornula (1) either wthout
addi ti onal =~ reagent or biatendionglly Werbsitnted pithomng ehmeragioyss ssleqieddremaci ds
at tenperatures of -70C to 80C. 14. Process for the production of
stereoi soners of gener al méthylyhlydroky onketo group crtacflwoinsarem,s of gener al
formrula VRAa R~ RS R~-\ NCR R Ra R3 Yy
whereby these groups can be linked to the amine of the
tetrahydronaphthalene system via any position and optionally can be
hydrogenated at one or more sites,
R’ means a hydroxy group,
R® means a trifluoromethyl group,
R’ and RS, independently of one another, mean a hydrogen atom, a methyl or
ethyl group, or
R! and R® to gether mean an annelated six-membered heterocyclic compound,
which optionally is substituted by a hydroxy group.
9. Stereoisomers of general formula (I) according to claim 1, in which
R!and R® together mean an annelated six-membered heterocyclic compound,
which contains an oxygen atom and a boron atom and which optionally is
substituted by a hydroxy group.
10. Use of the stereoisomers according to one of the preceding claims for the
production of a pharmaceutical agent.
11. Use of the stereoisomers of claims 1-4 for the production of a
pharmaceutical agent for the treatment of inflammatory diseases.
12. Pharmaceutical preparations that contain at least one stereoisomer according
to claims 1-4 or mixtures thereof as well as pharmaceutically compatible vehicles.
13. Process for the production of stereoisomers of general formula I, in which
the radicals, unless otherwise indicated, have the meanings that are defined in claim 1,

characterized in that

stereoisomers of general formula (III)



in which radicals Rl, R2, R3, R4, R5, R6, R7 and Re have the neani ngs that
are indicated in claiml1, are cyclized optionally wth the addition of

i norganic or organic acids or Lewi s acids, or wherein stereoisoners of
general formula Il RS NNR4 R Re in which Padicals Rl, RZ, R3, R4, R5, and
R6 have the neanings that are indicated in claim 1 are cyclized and
rearranged optionally with the addition of inorganic or organic acids or
Lewi s acids. 15. Process stage for the productlon of stereoisoners of
general formula | according to claim 13, eiR stereoi soners of gener al
formula (111) Ra R7 RL Rz R3 (lla) 9@t ich R, R2, R3, R and R8
have the neanings that are nentioned in are converted by an
optionally enanti osel ectively conduct ek action with a-keto acids
R6(CO 0O00R Z with R 2 in the nmeaning of )-al kyl or benzyl, in

t hepresence of optionally chiral Lew sgacids, into conpounds of general
formula (NN RRR R I ORu R2R

in

(1)

in which R!, R%, R, R” and R® have the meanings that are mentioned in claim 1,
are converted by an optionally enantioselectively conducted En reaction with a-keto
acids R%(CO)COOR'? with R' in the meaning of (C;-Cs)-alkyl or benzyl, in the

presence of optionally chiral Lewis acids, into compounds of general formula (IV)

av)
whereby R’ means a hydroxy group, which optionally can be converted into a protective
group according to the other meanings that are defined for R’ in claim 1,
by reduction and reaction with amines of formula R*-NH,,

whereby R* has the meaning indicated in claim 1,

the compounds of general formula (V) are produced

V)



|

/ O R3 whereby RS nmeans a hydroxy group, which optionally can be converted
into a protective group according to other neanings defined for R5 in claim
1. 16. Stereoisoners of formula IV Re R- RegsRL ow, Rz R R3 according to
claim15, in which the radicals are defined according to claim1l, where at

| east one of the radicals R7 and R8 is not a hydrogen atom and R 2 neans
(Ad-C5)-al kyl or benzyl. 17. Process stage for the production of

st ereoi soners 1842 fgar gul 6 r.di [ . I :

st ereoi soners giwggﬁgira ’f%)rgum‘g’#rg aﬂ@‘fﬁ%a%e{ﬁgé%ngg@f@t%@n%g{ewﬂaw

whereby R5 neans.a hydrox ropyp, which optiona can._be conyerted. jnto a

protective gr oubenHtey s %@f%?%ﬁ]&%@%wﬁ%%fﬁlﬂ@gera%ﬁ (Potheswithowt addtional

radicals R, R2, R3, R6, R7 and R8 have the neanings that are indicated in

claim 1, and Rigemandy(@diingdhorgirkiybr onganibeeidy br Lewis acids at temperatures of ~70°C
to 80°C.

14. Process for the production of stereoisomers of general formula I, wherein

stereoisomers of general formula V

in which radicals R!, R, R}, RY, R, R®, R’ and R® have the meanings that are indicated
in claim 1, are cyclized optionally with the addition of inorganic or organic acids or
Lewis acids, or wherein stereoisomers of general formula II

R

R2 R®

R? il
in which radicals R}, R?, R%, R%, R®, and R® have the meanings that are indicated in claim
1 are cyclized and rearranged optionally with the addition of inorganic or organic acids
or Lewis acids.

15. Process stage for the production of stereoisomers of general formula I

according to claim 13, wherein stereoisomers of general formula (III)

8 7

R R

R1
R2

R3

()



are converted by reduction and reaction with am nes of fornula R4-NH2,
whereby R has the neaning that is indicated in claim1, into conpounds of
general formula (V), RBRT Re R R Re R3 (V) inwhich Rl R, R3 R R5
R6, R? and R8 have the neanings that are9éndicated in claim 1. 18.

Stereoi soners of fornmula V according to claiml1l7, RB RT Re R N R2R5 R3
98 in which Rl, R2, R, R4, R5, R6, R7 and R8 have the neanings that are
indicated in claim 1. 19. Stereoisoners of general fornula I, according to

one of cl aijfycPR! 3%, RAIR” ad R¥habBehd BedRings hial 48 niédidnesdighogiafal |y

conpati bl e ani ons.
converted by an optionally enantioselectively conducted En reaction with a-keto acids

Ré(CO)COOR" with R'? in the meaning of (C,-Cs)-alkyl or benzyl, in the presence of

optionally chiral Lewis acids, into compounds of general formula (IV)

whereby R® means a hydroxy group, which optionally can be converted into a protective
group according to other meanings defined for R® in claim 1.

16. Stereoisomers of formula IV

)

according to claim 15, in which the radicals are defined according to claim 1, where at least one
of the radicals R” and R® is not a hydrogen atom and R*? means (C;-Cs)-alkyl or benzyl.

17. Process stage for the production of stereoisomers of general formula I



97

according to claim 12, wherein stereoisomers of general formula (IV)

av)
whereby R’ means a hydroxy group, which optionally can be converted into a protective
group according to other meanings defined for R’ in claim 1, radicals R!, R?, R3, R6, R’
and R® have the meanings that are indicated in claim 1, and R means (Cy-Cs)-alkyl or
benzyl,
are converted by reduction and reaction with amines of formula R4-NH2,
whereby R* has the meaning that is indicated in claim 1,

into compounds of general formula (V),

| v)
in which R}, R?, R3, R* R’ R® R’ and R® have the meanings that are indicated in claim
1.

18. Stereoisomers of formula V according to claim 17,

V)



98

in which R, R%, R, R* R’ R® R and R® have the meanings that are indicated in claim
1.
19. Stereoisomers of general formula I, according to one of claims 1-9, 16 and

18 in the form of salts with physiologically compatible anions.



