Al kyl dene- Tet r ahydr onapht hal ene Derivatives, Process for Their Production
and Their Use as Anti-Inflanmatory Agents The invention relates to

al kyl i dene-t et rahydronapht 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 W) 02/10143 and WO
03/082827. In the experinent, these conpounds show dissociations of action
bet ween anti-inflammatory and undesirable netabolic actions and are

superi or to the previously.described, n £ Qi | 80] £s, .« hi bi t
at least just %%8&@%33&?8@9%53@92 iélgéﬁe\'ﬁg’ta%/mg%y? e cécl)lr'rgg‘jﬁn gﬂ%r E?(he
prior art conpared to the oth ) roi%.re eptors still requires
i mprovenent, however. It was fﬁ%‘f’bﬁﬁ?’e , ﬂgnﬁﬁﬁwo%@geﬁkss i nvention to nake
avai | abl e conpounds whose selectivity is inproved but is at |east
conparable relative to the other steroi:d receptors. This object is achieved
by the conpounds of this invention, explatned in the clainms. This invention
‘relates to conpounds of general formula (I) R R in which R and R2,
i ndependently of one another, nean a hydrogen atom a hydroxy 2 group, a
hal ogen atom an optionally substituted (Cl-Co)-al kyl group, a t
(Ct-Cto)-al koxy gr orte;invebfiosceelated th wikylidenegetrahpdronaph€ialete degpentives, provedsky |
group, a cyano group, or a nitro group, or Rt and R2

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 supetior fo the previously described nonsteroidal glucocorticoids or exhibit at least
just as goéd an actioh.

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

! 7 claims.

This invention‘telates to compounds of general formula (T)

in which

R' and R?, independently of one another, mean a hydrogen atom, a hydroxy



together nean a group that is selected fromthe groups -0-(CH2)a-O, -0-
(CH2)a-CH2-, -OCHOH, -(CH2)n+2-, NH (CH2)1+t, N(C-C3-al kyl)- (CH2),,.t,
and -NH- N=CH, whereby n =1 or 2, and the term nal atons are linked to
directly adjacent ring-carbon atonms, or NRORt o, whereby R9 and RtoO,
i-ndependent|y of one another, can be V 1'% ] hydr ogen, C -C5-al kyl or
(CO-Ct-C5-al kyl, R3 neans a hydrogen atom a hydroxy group, a hal ogen atom
an optijonally substituted (Cl-Cto)-al kyl group, a (Cl-Cto)-al koxy group, a

R means a Ot~ O o- alky st Aok Ry B bput il AR s 3R, O
(G- Co) "2l kosty of oups. - oo PBRM o SECP g Rt SRR VS G o,

an optionally substituted_heterocyclyl grou an_optional | substl t ut ed
aryl group; a nonocycl i eergporgpli(y@/rmpv,ﬁg?wé‘m Ob‘?ﬁt‘fﬁ SR X'blﬁt lly is
substituted by one or nmore_groups selected from _(Ct-C5)-al kyl groups_(which
optional |y can be subst fqggthetmesn &jgraup, ‘éi‘ile"é?dfl‘?fﬁﬂmﬂ’sgpcﬁ%g)n,'o"“o‘
(Ct-C5)-al koxy groups, hydrox groups, hal ogen atons, or

(Ct- C3) exoal kyl i dene gr el %’dﬁt@'@'&% #(EHank2y NBACHe1, N(G1-Rielkghen at ons
and/or 1-2 oxygen atons and/or 1-2 sulfur atoms and/or 1-2 keto groups,
wher eby this group can EHpinkaed -NHNTCHE-, aheneby nf= 1t 01, and the tgroinahatoms hal ene
systemvia any position and optionally can be hydrogenated at one or nore
sites, and R12 neans a are linkkd 65direatikadjacentaing-carboa abemgzy| group,

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;-Cyo)-alkyl group, a (C,-Cjo)-alkoxy group, a (C,-Cjo)-
alkylthio group, a (C;-Cs)-perflucroalkyl group, or a cyano group,

R* means a C;-Cjp—-alkyl lgroup, 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;-Cy)-cycloalkyl
group, an optionally substituted heterocyclyl group, an optionally

substituted aryl group; a monocyclic or bicyclic heteroary! 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 or 1-3 COOR® groups), (C,-Cs)-alkoxy groups, hydroxy
groups, halogen atoms, or (C;-C3)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 tetrahyd:onaphthﬁlenc system via any position and

optionally can be hydrogenated at one or more sites, and R'> means a



RS nmeans a hydroxy group, a group OR', or an O (CO RY group, whereby R’
means any hydroxy, protective group or a G -Clo-al kyl group, R6 neans a

(G -Co)-al kyl group or an optionally partially or conpletely fluorinated
(C -C5)-al kyl group, a (C3-C7)cycl oal kyl gfoup, a (C3-

G7) cycl oal kyl (Gi -Cg) al kyl group, a (C3-C7)tycl oal kyl (C2-C8)al kenyl group, a
het erocycl yl group, a heterocyclyl (G -Cg)al kyl group, a

het er ocycl yl (C2- C3) al kenyl group, an aryl group, an aryl (C3-Cg)al kyl group,
an aryl (C2-Cg) al kenyl gr(@]u?h)_ﬂm%;aﬁb(ogb%pérgb@y] group; a nonocyclic or

bi cyclic heteroaryl group at optionally is substituted by one or nore

ket Cl- - al X 11
(g OCg; ggg;l k§/| | decfl%s Sr(;wups an é&op 1‘%%)(}‘11 (?ﬁ; $5%¥1t©;{| ngR %@%@%}Qm
t t d/ t f
et or oary (91 Cay sl °3¢o%8an%ﬁ£ﬁ%ﬁ?€>‘r%atf NeelrF e SyRIoLERIB, wher eby

these groups can b I nked to drona ht h ene stem Vi a any
position and opti o 6: I y"l?‘&ﬂs?)gf h@ﬂ'ﬁﬁ%{&f& ROF 2% pb‘ﬂ rpa"%'?/é?f §‘?'P%l§teﬁ'R7 and
R8, independently of one another,  mean a hydrogen atom a hal ogen atom a
(Cl-Cg)al kyl group, whi diormedCilasalkyl grouna 1‘97)@@@%@0‘96@3' N( R?R10) ,
or together with the carbon atom of the nethyl ene group nean
(C3- C6) - cycl oal kyl ri ng Crisyelpalkler-Rpatkpgseypep (G CWP*’H?YHQ2QSW°PV\/& to
ei ght-menbered, saturated or unsaturated carbocyclic conpound or
het erocyclic corrpound \gnoupha heseroryniyl Igkqupi ssh@ubs}td)tl(ﬁmﬁh)ggylgr@pketo gr oups,
1-2 (C1-C5)-al kyl groups, 1-2 (CI-Cs)-al koxy groups, 1-2 hydroxy groups, or
1-4 hal ogen atoms. 4 heterocyclyl(Cy-Cg)alkenyl group, an aryl group, an aryl(C,-Cs)alkyl

w7 ) group, an aryl(Cp-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,-Cg)alkyl group or a heteroaryl(C;-Cg)alkenyl
group, whereby these groups can be linked to the tetrahydfonaphthalene
system via any position and optionally can be hydrogenated at one or

LGN more sites,

R’ and RS, independently of one another, mean a hydrogen atom, a halogen atorﬁ,
a (C,-Cs)alky! group, which can be substituted with OR'®, SR, or
N(R’R!Y), or together with the carbon atom of the methylene group mean
a (C3-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

(C1-Cs)-alkoxy groups, 1-2 hydroxy groups, or 1-4 halogen atoms.



Conpounds of general formula I, in which R and R2, independently of one
anot her, nean a hydrogen atom a hydroxy group, a hal ogen atom an
optionally substituted (CI -C 1 o)-alkyl group, a 1 . (C-CO)-alkoxy
group, a (C-CO-al kyhhio group, a (Cl-C5)- perfluoroal kyl group, a cyano
group, or a nitro group or R and R2 together mean a group that is sel ected
fromthe groups -0- (CH2)n-O, -O(CH2),-CH2-, -OCH=CH, -(CH2)"+2-,

-NH (CH2), +i, N(C-C3-alkyl}(CH2)n+l, -NH N=CH, whereby n =1 or 2, and

the Fi <!"tv term podh@® Y gRh&all hidkifisl, LPwhich ect | y adj acent ring-carbon
atons, or NRORI O whereby RO and RI O, i1 ndependently of one another, can be

hydr ogen, Cl - C5-al kyl 2(; O RN OH ?%g; a
hgdrogy group, a ha é&grﬁﬁ"é‘@rﬁe%#@bﬁﬁdgﬁg ?‘53 sugg'ﬁ@?ﬁ e t%e%]hﬁ?{pal kyl
roup, a (Cl-d o)-al kox r.o | - 2 '
RN p(er 1) noroa) Kyl SRR H“&?f"é‘(“g’%%Qé‘r’%néldﬂ‘ﬁfmr‘r‘geéﬁst?‘lg@%‘ HUP

: Cl -C O al kyl hat i bsi .
Jel ot ed from 1.3 hydr okgGbabesy Brambadh Giambo o eaibs 8 (ErTes) al koxy

groups, an optionally substituted (C3-07)-cycloal ky] group, an optionally
substituted heterocycl yPeriiugiaalkyhgroun @ cyang §r9up, QLBBHIOEIOMROar yI  group; a
nonocyclic or bicyclic hqterogryl group that optionally is substituted by
one or nore groups sel e® @ad&mgp@mmw)&grwmtxgﬁm%@mﬂmr@wi—%al ly can
be substituted by 1-3 hydroxy groups or 1-3 COORL2 groups), (C -GC5)-al koxy
groups, hydroxy groups, (GHbe¢enO-&isCHey -Q-CH=CH-XCHb)wt, -NBr€Hkeaups and
that optionally contains 1-4

N(C;—C;-alkyl)}-{CHz2)n+1, -NH-N=CH-, whereby n =1 or 2, and the

\"” i terminal atoms are linked to directly adjacent ring-carbon atoms, or

3

, NR°RY, whereby R’ and R"®, independently of one another, can be
hydrogen, C,-Cs-alky!l or (CO)-C;-Cs-;lky],

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

R'  meansa C,-Cyo-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 (C;-Cs)-alkoxy groups, an optionally substituted (C3 —Cy)-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,—Cj)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 these groups can be linked to the amine of the



nitrogen atons and/or 1-2 oxygen atons and/or 1-2 sulfur atonms and/or |- 2
ket o groups, whereby these groups can be linked to the amne of the 5

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

hydr ogenated at one or nore sites, and Rl25neans a (Cl-C5)-al kyl group or a
Benzyl group, RS neans a hydroxy group a group OR' or an O (COR"' group,
whereby R' neans any hydroxy protective group or a Cl-Cl-al kyl group, R6
nmeans a (G -C5)-al kyl group or an optionally partially or conpletely
fluorinated (Cl -C5)-al kyatrahydropaphthale@3systincyia kapapdsitiongnd aptionally ca be

C7) cycl oal kyl (Cl -Cs) al kyl group, a (C3-C7)cycl oal kyl (C2-Cg) al kenyl group, a
het erocycl yl group, a héy@mmﬂytoﬁm@gyabi@ngri&%mema(Cl-Cs)-alkylgroup

het er ocycl yl (C2- Cg) al kenyl group, an aryl group, an aryl (Cl-Cg)al kyl group,
an aryl (C2-Cg) al kenyl gopapenzghgrangy,! (C2- Cg) al ki nyl group; a nonocyclic or
bicyclic heteroaryl group that optionakly is substituted by one or nore

ket o groups, (Cl-CR* al pdands Ryesxy dréup, a Ghoup DRSO ¥YardOGTOSR ghdipOGhérelp ONs,
(Cl - C3) exoal kyl i dene groups and that contains one or nore nitrogen atons

and/ or oxygen atons a”d@rméﬂsfﬁ&azdé%%@oﬁcﬁ%tﬁé ,Wél%foww group or a

het er oaryl (C2- Cg) al kenyl group, t hese” groups can be ed to the

t et r ahydr onapht hal S Ly & L ' I

hydr ogenat ed at ongﬂgr }r{rrgetra'gg%fqecgs,) %%d %ﬁgﬁ%@%pﬁﬁ@%@ﬁ%@%ﬁ?#é@ﬁ@%@f}gnot her,
mean a hydrogen atom a jhal.ogen at cl - lkyl qroup thaj~can be
substituted with ORLO, %ﬁneg?({]@ﬁgg%yﬁgrg aggj@f)ﬁgﬁlo%ﬁﬁpﬁ%aé%F bon at om
of the methylene group WEal Barkyiic Chalksgoms s (&-CreyFoalig/i(Ca-Caalkenyl

group, a heterocyclyl group, a heterocyclyl(C,-Cg)alky! 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 grouﬁ that optionally is substituted by
one or more keto groups, (C;-Cs)-alky! groups, (C-Cs)-alkoxy groups,
halogen atoms, (C,-Cs)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 fnore sites,

R’ and R%, independently of one another, mean a hydrogen atom, a halogen atom,
a (C1-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;-Cg)-
cycloalkyl ring, or

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



RI and R8 together nean an annelated five- to eight-nmenbered, saturated or 6
unsat urated carbocyclic conpound or heterocyclic conpound, which optionally
is substituted by 1-2 keto groups, 1-2 (G -C5)-al kyl groups, 1-2

(G -C5)-al koxy groups, 1-2 hydroxy groups,s or 1-4 hal ogen atons, are anot her
Subj ect of the invention. Conpounds of general formula I, in which R and
R2, independently of one another, nean a hydrogen atom a hydroxy group, a
hal ogen atom an optionally substituted (Cl-Clo)-al kyl group, a

(C, -Gio)-al koxy group, ansafiratéd earboalydliclcompourgkariptercwy¢lia cofspoundyevtidhuor oal kyl
group, a cyano group, or a nitro group, or R and R2 together nean a group
that is selected from t bgtichaldysSubstitutédBby2)-2 ket®groups, I-TH2)-Cs)@ta3d groups, Ck2=-CH-
-(CH2)n+2 NH (CH2)n+t, N(G -C3-alkyl)-(CH2)n+i, or -NH N=CH, whereby n =1
or 2, and the term nal (@t@g&]@&%%dupgqctﬁ}qngd'y@@dﬂsyorad;ageganmm-car bon

atons, or NROR1l, whereby R9 and I ndependently of one another, can be

hydrogen, Cl1-Ghs o’ﬁ?@r ‘ack 5Fhe Shveitdord! kyl', R3 neans a hydrogen atom a
hydr oxy group, %ﬁLa oa"g{luecgtome (:r? optionally >7?' substituted (Cl-Cm-alkyl

group, a (Ci-Clo)- r . al kylthio group, a
(G -Cs)-perfluor oaﬁ??f%é‘r“%u%'}ig%?ﬁaﬁg@%ﬁo9%‘?‘88%, R4 nmeans a Cl-ClQ, -al kyl

group, a Cl-Cl O al kyl eup,that j.s substituted b ne or nor.e .groups

sel ected from 1-3 :%&P‘g;?y ‘8‘?°8&‘b‘§3’{‘¥1&%5°d‘§€-ﬂ°‘§?fows?n {l_lyc%O%e&a_t(&,)a_lg' Yy groups:

an optionally substituted (C3-C?)-cycl oal kyl roup, optiopnall

substituted heterocycl ygmﬁé”cﬂ}lﬂ%%ﬂ aéﬂ’o p@,Hgi/qn@lygsu%st?tutearzcl-%w)-a yk g%uf”a
(Cy-Cip)-alkoxy group, a (C;-Cio)-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)y-0O-, —0-(CH;)-CH,-, -O-CH=CH-, -(CH2)n+2-,-NH-(CH2)y+1,
N(C;-C;-alkyl)-(CHy)qs1, OF -NH-N=Cﬁ-, ‘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;-Cio)-alkyl group, a (C;-Co)-alkoxy group, a (Cy~Cyo)-
alkylthio group, a (C,-Cs)-perfluoroalkyl group, or a cyano group,

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



substituted aryl group; a nonocyclic or bicyclic heteroaryl group that
optionally is substituted by one or nore groups selected from (G -C5)- al kyl
groups (which optionally can be substituted by 1-3 hydroxy or 1-3 7 COOR12
groups), (Cl-GC5)-alkoxy groups, hydroxy groups hal ogen atons, or

(Cl - C3Yexoal kyl i dene groups and that optiohally contains 1-4 nitrogen atons
and/or 1-2 oxygen atons and/or 1-2 sulfur atonms and/or 1-2 keto groups,
whereby this group can be linked to the am ne of the tetrahydronaphthal ene

e, RS means a hyor oSO oRp Pl (e Ak g hlf %”Y?%%?% Shame

whereby R 1 neans any h ot ective | kyl group,
51 R6 means a (Cl-C5)-9 82&85[51 ﬂ%ﬁPBb’?ﬂ"@ P?“‘ﬁﬁﬁ F%ﬂti“i}s g’ l%tf)‘?éf‘etel y
fluorinated (Cl-C5)-al kyl group,. a (C3-C7)cyclpal k oup,

C7) cycl oal kyl (Cl - Cs) al kgtomsaad{pr 1 -30(%@11@ <9a|1§/% 1‘%2@‘@3§3¥4(@n&72ketaroup, a
het erocycl yl group, a heterocycI{I (CI h ) al kyl rou

het er ocycl yl (C2- Cs) al kegspupgywdereby shis moymceglrmdp\ke thfFW(Il@IOf@G) al kyl group,
an aryl (C2-Cs)al kenyl group, an aryl (C2-Cs)al kinyl group; a nonocyclic or
bi cyclic heteroaryl grotgrabytxonaphthalonadylstemi da anytpisition tandi optyonalineandre nor e
keto groups, (Cl-C5)-alkyl groups, (C-C5)-al koxy groups, s't hal ogen atons,
or (C-C3)exoal kyl i denehgdrogynated atiodelvaimoeositesi NS one or nore nitrogen atons
and/ or oxygen atonms and/or sulfur atons; a heteroaryl (C -Cs)al kyl group or

a heteroaryl (C2- Cg)dl keﬂiéhns@ﬂ’}i}‘dﬂ)xyw&@bbuf)mgém%@l(@Oﬂah ghéup), wﬂg,esiy to the

t et rahydr onapht hal ene system
R'! means any hydroxy protective group or a C;-C ¢-alky! group,

R® means a (C;-Cs)-alkyl group or an optionallykpanially or completely
fluorinated (C,-Cs)-alkyl group, a (C3-Cs)cycloalkyl group, a (C;-
Cr)cycloalkyl(C;-Cg)alky! group, a (C3-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-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)-alky!l groups, (C,-Cs)-alkoxy groups,

halogen atoms, or (C1-Cs)exoalkylidene groups and that contains one or
more nitrogen atoms énd/or oxygen atoms and/or sulfur atoms; a
heteroaryl(C,-Csg)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,
7 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
NER°R'), or, together with the carbon atom of the methylene group,

mean a (C3-C¢)-cycloalkyl ring, or



via any position and optionally can be hydrogenated at one or nore sites, R7
and Rs, independently of one another, nean a hydrogen atom a hal ogen atom
a (Cd-C5)al kyl group, which can be substituted with ORLO, SR10, or

N(ROR10), or, together with the carbon atog1of t he net hyl ene group, nean a
(3-0C6)-cycloal kyl ring, or 8 R and Rs tdgether nean an annelated five- to
ei ght - nrenbered saturated or unsaturated carbocyclic conpound or heterocyclic
conmpound, which optionally is substitutcd, by 1-2 keto groups, 1-2

(G -Cs)-alkyl groupgi e, eﬁe}m% egr%ﬁtegrﬂwpt%’e'@rt-n;ein"be%lsgﬂ?d?tf@t;rons1 are

anot her subject of The |nveé1t|on. reol sonmers of general forrmula (1), in

hydr oxy SPSEEZ a RSFESQ%%S@#I&E@%P?%P yds"gﬁé‘f'ﬁ:?’l(,‘{ﬁé%’?‘%?&- A )
, - " h~Y4 (C -C))- A _ - ' - Cs) -
g;?? Fuo?oal kyl gr E)up, a)%glgﬂai%lf’ gEngf&EFﬁi’a(‘% %&%éﬁﬁ%%'é @"Ctl‘:?%g(&ggrﬂgpsg e )

together nean a group that is selected fromthe groups -O (CH2), O,
-0-(Cl2)n CHr, -O CH=CH ,CI&SM%EHQ;TPPRSQW}%%‘PWWW% 1 or 2, and the
termnal atonms are linked to directly adjacent ring-carbon atons, or NRORI,
wher eby R9 and aRiamothengibjsshefahe inyemtonone anot her, can be hydrogen,

C -GCs-alkyl or (CO-C, -Cs-alkyl, R3 neans a hydrogen atom a hydroxy group,
a hal ogen atom an Btstdotanetsyof genepal tformmlee@d), (nOyhich ) - al kyl group, a

(C -C,)-al koxy group, a (C -C,)- alkylthio group, a (C, -C5)-perfluoroal kyl
group, or a cyano gRbapd R independently of one another, mean a hydrogen atom, a hydroxy

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

(C;-Cj0)-alkoxy group, a (C;-C;p)-alkylthio group, a (C;-Cs)-

l, 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-(CH2),-CHz~, -O-CH=CH-, or -(CH3)n+2-, 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-Cyo)-alkyl group, a (C{-Cp)-alkoxy group, a (Cy-Cyo)-
alkylthio group, a (C;-Cs)-perfluoroalkyl group, or a cyano group,

R* means a C;-Cjg-alkyl group, a Cy-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 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 (C1—Cj)-exoalkylidene

groups and that contains 1-3 nitrogen atoms and/or 1-2 oxygen atoms



R4 nmeans a C, -C -al kyl group, a C -C, -alkyl group that is substituted by

one or nore groups selected from 1-3 hydroxy groups, hal ogen atons, or 1-3
(C, -Cs)-al koxy groups; an optionally substituted phenyl group; a nonocyclic
or bicyclic heteroaryl group that optionably is substituted by 1-2 keto
groups, 1-2 (Cr-GCs)-al kyl groups, 1-2 (Cl-Cs)-al koxy groups, 1- 3 hydroxy
groups, 1-3 hal ogen atons, or 1-2 (C -C3)-exoal kylidene groups and that
contai-ns 1-3 nitrogen atons and/or 1.2 oxygen atoms 9 and/or 1-2 sul fur
atons and/or 1-2 keto @hddps-2 sulferatdiys Andes € -Diketo froups) WheteBy kHebk gdupsxah he

am ne of the tetrahydronaphthal ene systemvia any position, and optionally

can be hydrogenated at vemaked ok nifit bfthe tdiahyRoniphehaldliélsyditem Ghanp, R6 neans
a (C -Cs)-alkyl group or an optionally partially or conpletely fluorinated

(C -C5)-al kyl group, anmogfiyh, aaa %ﬁbnaﬂ?cﬁfﬁé'l(y@m G@&@i&%hegmue,sne@n
aryl (C2- Cg) al kenyl group, a 7 cyq oal kyl group, a (C3

C7) cycl oal kyl (CG ) al (C3-C7) cycl oal kyl (C2- Cg) al kenyl
group, R7 and RS, 1?ndepen enP?yQXJ%&BnIg anot her, mean a hydrogen atom a

hal ogen atom a hyl or e whch d b bst ith
CR0. SR Q. or NROR e ELGECOR! Bionhot feompuly Pl BOBRERE: ny i cne
roup nean a (C3-0C6)-cycl,oal and Rs toget n
gnneloat ed fi veE to ei)g o %‘t&léoé;wg‘tyh?a'ﬂ%&“ﬁy SR A A ¥ l?@ﬂcrée&w&f?‘& 'ic
conmpound or heterocyclic co ound, which 8t opally is substituted by 1-2
keto groups, 1-2 (C, - caneniiGerCaplksnyleroup, 2 (CrEncyelpalkydasoyp.aCups, or 1-4

hal ogen at ons,
Cy)cycloalkyl(Ci—Cy)alkyl group, or a (C3—Cy)cycloalkyl(Co-Cg)alkenyl
! group,
R’ angl 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-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 (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, a
(C1-Cs)-alkoxy group, or R' and R? together mean a group that is selected
from the groups -O-(CH>),-0-, ~0-(CH;),-CH,-, -O-CH=CH-, or
-(CH2)p+2-, whereby n =1 or 2, and the terminal atoms are linked to

directly adjacent ring-carbon atoms,



are anot her subject of the invention. Stereoisoners of general formula (1),
in which R and R2, independently of one another, nean a hydrogen atom a
hydroxy group, a hal ogen atom an optionally substituted (C, -Cs)-al kyl
group, a (C,-C5)-al koxy group, or R andcﬁz toget her nmean a group that is
selected fromthe groups -O (CH2), (CH2)"-CH2-, -OCH=CH, or
-(CH2)"+2-, whereby n =1 or 2, and the termnal atonms are |inked to
di-rectly adjacent ring-carbon atons, to R3 neans a hydrogen atom a hydroxy

group, a hal ogen at b @!E or a
(G -do)-al koxy gr 018?, eagrgéng&gﬁ%yat%q S@fi&g‘& "%Up,ﬁ)ggal ’Oinaq%&llrﬁar oup
that is substituted by 1: ps_or . a phenyl,

napht hyl , phthal i dyl, Bﬁ%ﬁ%%‘f {Fﬁ?@*&?ﬂ%ﬁ&i“ﬁd‘bﬁ@& ir’}h%)‘gig;%liphdol yi,

oo ool LSRR i DR SO PRSI,

benzot hi azol yl , qU|nazoI|n% qU|noxaI1nyI ci nnol i nyl, ghthala2|n 1,7-
or 1, 8-naphthyridinyl !/"31’96( E\"GBIPS(ﬂW‘P OEm%%?&@SPHd'EﬂP |, phihakidy ni dazol e
o ot o S P2 o i, s ot g a

sel ecte rom 1- eto al koxy
groups, 1-3 hydroxy groups, 1-3 halogen atons, or 1-2 (O -C3)-exoal kyl i dene
groups, Wwhereby these ghiopithalidyh bbnzok&ziknﬂl,pbﬂlalaa'naml,rtplimﬂinyhésoquinolinyl,

t et r ahydr onapht hal ene systemvia any position and optionally can be
hydrogenated at one or nuimléiyl,ésoquindloaEiaindalyysbheothiagslplyguinazolinyl,

quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or 1,8-naphthyridinyl,

dihydroindolony!, 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 sitqs,

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(RgR'O), or together with the carbon atom of the methylene group mean
a (C3-Cg)-cycloalkyl ring, or

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



: ~,, R6 nmeans a (C -C5)-al kyI group or an optionally partially or

corrpl etely fluorinated (O -C5)-al kyl group, R7 and Re, independently of one
anot her, mean a hydrogen atom a hal ogen atom a nethyl or ethyl group,

whi ch _should be substituted with OR10, SR}9, or N(ROR1l), or together with
t-he carbon atom of the nethyl ene group nean a (C3-C6)-cycloal kyl ring, or

R and Rs together mean an annelated five- to eight-nmenbered, saturated or
Il unsaturated carbocyclic conmpound or heterocycli.c conpound, which

optionally is substitut gekatiratdd carbicyeliconippand drtidtetddyclidgonsidayd, vifiehips, 1-2
(Cl-C5)-al koxy groups, or 1-4 halogen atoms, i are a subject of this

i nventi on. Stereoi soner Sgtﬁnaﬂﬁﬁ%ﬁ@dnnftwtgui ekéﬂa)g:oupe, M@(@pcB alld1 grdps, 1-2

i ndependent|y of one another, mean a hydrogen atom a hydroxy group, a

hal ogen atom a (G - CS) (@/l&y Pyupé 494@ Ahfaxy group, or together a
group that is sel ected ¥rom}jta?l1e glréoups,0 (CH ee %6 O-, 2/0 (CH2) n- CH2-,

-O CH=CH-, or ?g@)«?fgfth WJ QP( n=1 o 2, and the t er m nal atom; are
a'l(f 18 i

linked to diré€ acernt ng- carbon atons, R3 neans a hydrogen atom a
hydr oxy group, a hgl ogen ato ti bstituted (G -G o)-alkyl
group, or a (Cil-d ter§ BEES %easap%rm@aﬁé é ;!i'hg‘n napht hyl, phthal i dyl,

I soi ndol yl, dih dr r ol soi nd roi soqui nol i nyl,

t hi Opht hé' | dy| , y E,HBWFDJ]eng O%OHC anotgclyme ﬂygogen ato nh)'dl‘O

group, a halogen atom, a (C,-Cs)-alkyl group, a (C,-Cs)-alkoxy group, or

'.31)

together a group that is selected from the groups —O-(CHz),-O-, -O-

(CHp),-CHa-, -O-CH=CH-, or -(CH2)qn+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 groﬁp, a halogen atom, an optionally
substituted (C,-C;o)-alkyl group, or a (C;-C,q)-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 indoly! group that optionally is
substituted with C,-Cs-alkyl, halogen, hydroxy, C-Cs-alkoxy, keto
groups, or (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,



pht hal azi nonyl, quinolinyl, isoquinolinyl, quinolonyl, isoquinolonyl, “~:a
I ndazol yl , benzothi azol yl, qui nazolinyl, quinoxalinyl, cinnolinyl,

pht hal azinyl, 1,7- or 1,8-naphthyridinyl, dihydroindol onyl,

di hydr oi soi ndol onyl , benzi m dazol e or indagyl group that optionally is
substituted with Cl -C5-al kyl, hal ogen, hydioxy, C3-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 hydrogenatgd at ,ap& @(leﬂzﬁ-ﬁlk?ﬂ $6p or'33 OBﬁ@rﬁﬂr%aRMﬁf'Ql‘Worﬂﬂ&HP& 12 R6

means a (C,-C5)-al kyl group or an optionally partrally or” conplete

fluorirnated (G -C5)-alk Ry I ndependently of one anot her,
o, o £k,

mean a hydrogen atom a gen hyl or ethyl group, or together
with the carbon at of ;ghe, nmethyl epe qro mean C3- -cycloal kyl ring
or R “and R8¢ oget RoatEendsreRichty Sfs ThPue: MRl Pyhbenatnr iR i oo
or unsaturated carbocyclic co nd of heterocygcljc c ound,. are anot her
subj ect of this inventi alﬁr}eﬂgiﬁg@ﬁglmrgppppretpgqt eé(ﬁ&‘rtbe %ﬂ'ﬁs"f&}fe gener al
formula I, in which R and R2, independently of one another, nean a hydrogen

atom a hydroxy group, methylansgeppangag (6rCe-qyeloalkylmmng ef koxy group, R3

nmeans a hydrogen at qm or a hal ogen atom R neans a qui nolinyl, quinolonyl,

qui nazol i nyl or phtRh@pd R tegether meanan anpelated 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! anfi 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,

RS 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.

Quite especially preferred are compounds of general formula I, in which



I's optionally substituted with Cl-C5-al kyl, hal ogen, or keto groups,

wher eby 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 LL, ~
hydrogenated at one or nore sites, R5 means a hydroxy group, R6 neans an
gptionally partially or conpletely fluori hhted (G -C5)-al kyl group, R7 and
R8, independently of one another, nean a hydrogen atom a nethyl or ethyl
group, .or R and R8 together mean an annel ated five- to eight-nenbered

saturated or unsa L|Il‘a rb und or erocycl i ound.
Quite especially pltRef’%‘a ‘%Pg‘%g%‘i?b%ffﬁﬁg“ erg’&ﬁaé‘r%h%f Y % ﬁ’f?nghl ch 13
R1 and R2, independentl of ope anot her, an a dro atom a hydr oxy
group, a fluorine atom BUB aforng lemar s HPea Pﬁ'i‘) q@ UP» R3 nmeans a
hydrogen atom or a,chlorine atom } R4 neans qui nol i nyl, qU| nol onyl,
qui nazol i nyl or phfhal agieasRhyd gasswomwmosmﬁp@%nm ly substituted with
one or nore groups sel ected froma nethyl, hydroxy, or keto group or a
fluorine atom wheRéby micensa quinslipyl, quinolbeyl) quinegelirtyd or phehalagimenybgroupthat
t et r ahydr onapht hal ene systemvia any position and optionally can be
hydr ogenat ed at one or iwmpeomsllyesbstiRifedweitinenecor mywte groppysebacted fin aemthyl,a
trifluoronethyl group,

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’ , mea.ns 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 atomn 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 R', R%, R3, R,
R’, R%, R%, R'%, R", R", and R", can be straight-chain or branched and stand for, for

example, a methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, or n-pentyl,



R7 and R8, independently of one another, nean a hydrogen atom a nethyl
group or an ethyl group, or R and R8 together nean an annel at ed,

si x- menber ed heterocyclic conpound, mhich optionally is substituted by a
hydr oxy group. Stereoisoners of general %nula (1) according to claiml, in
which R and R8 together nean an annel at si x- menbered heterocyclic
conpound, which contains an oxygen atom and a boron atom and whi ch
optionally is substituted by a hydroxy group, are another subject of the
i‘nventi on. S I e,
chlorine, br O%ﬁ@ﬂg&@rﬁﬁ%@"neﬁg@gﬁﬂwﬁf I oﬁyﬂé{ﬂgﬁﬁgrgﬁg g?%&%&nﬂ;ﬁat omis
preferred. The L yorine atomand the chlorine atomare especially
preferred. Thé' “éyr groups that are nentioned in the clains, in particular

R, R, R3, RG, R13 can haln or
branched and stand WrcathBPOﬁaélXR;’ﬁﬁVtg%g‘%e 3gFpPup e °‘i%e‘fp‘3?¥B3h3thy {Br opy! |
n-butyl, iso-butyl, tert-butyl, or entyl, 14 2 hylpr opyl

2- met hyI but yl gERups.1 n%bﬂ?gmws’ér%(? xwogywﬁ%gﬁjg[ﬁé §l$?‘@ﬁerred

They can optlonally be substitu r ted by a group that is selected from1-3
hydroxy gr ouplydroxypropps ergamiefamreshs, 1- 3 (Cl- C3) - al koxy groups and/or 1-3
COOR 1 groups. Hydroxy groyps are preferred. Al kyl group R4 has the neaning
that is mentioned Atkyl groupREbaxthe mepring thatis mentioned in the preveding peraguaplthut uent s
are selected fromthe group of hydroxy, halogen and (C,-C5)- al kyloxy. Al kyl
groups R7 and tikspdssible shbstitueaaraglected fronsthegroup ofikylroxy, hidegén amdt(Cp&xlagr aph
that relates to al kyl groups, but the possible substituents are sel ected
from the grouplkyloxy.

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-metﬁylbutoxy 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 alky! 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-
difluoroethy!, 1,2-difluoroethyl, 1,1,1-triflucroethyl, tetrafluoroethyl, pentafluoroethyl,

CsF4, C3H,Fs, C4Fg, and CsFyy. Of the latter, the trifluoromethyl group or the



OR10, SR10 and N(ROR 0), whereby R9 and R O nean hydrogen, C,-C5-alkyl or
(COC - C5-alkyl, and alkyl is also defined as above. The al koxy groups can
be straight-chain or branched and stand for a nethoxy, ethoxy, n-propoxy,

| so-propoxy, n-butoxy, iso-butoxy, tert.-byfoxy or n-pentoxy, 2,2-

di et hyl pr opoxy, 2-nethyl butoxy or 3-nethylbutoxy group. A nethoxy or ethoxy
group is preferred. The al kylthio groups can be straight-chain or branched
and stand for a nethylthio, ethylthio, n-propylthio, iso-propylthio,

n-butylthio, i $entkiorddthy@roupas preferfed! The RRhgnBardlcdn@érélallPatailable, or the
2, 2-di et hyl propyl thio, 2-nmethyl butylthio or 3- nethyl butylthio group. A

t hyl t hi ' ' - ' | et el
methylthio or ;&PY%%%}%}&%&%M&&% oﬁ&lhggelagﬁft?{ %ﬂ%@ﬁah(&)efﬂr ofatf conpletely

fluorinated al _ ich can be st _ ranched, for

Cont i1 o e P S BT B TRE
pem oo Pt b gopto e OO R e O R
reagents are Zd%%ﬁa‘lﬁ%‘@ﬁﬁﬂ’éﬂﬁé'%@xkybrfg?ﬁbﬂﬁﬂdgh@gﬁs? ﬁ'{'ﬁ@ eégbyo‘f=tll?é

correspondi ng reagents belong to the prior art. Aryl substituents R and R2
can, forma ri ﬁngly terpinah atpms f s abevecsited sraypears dinkedta direetly adiacretiavlsel ect ed
fromthe groups -O-(CH2), O, -O(CH2), CH2-, -OCHCH, -(CH2)"+2-,

-NH (CH2) " +1, Nipgkaxb@n atoms) Juch di4p an annelateddting Ni-privdu®ied., whereby n =1 or 2.
The term nal atons of the above-cited groups are linked to directly adjacent
aryl - ring-carbon aThersybsttuett NRIR'® meana foedxamplt, NHagNHECT) N(QIEY, The

sub&ti tuent NRORIO neans, for exanple, NH2, NH(CH3), N(CH3)2, NH(C2115),

N( C2H5) 2, NH( CRH(C;HYY AT, NHCBH 9 CHYI ONERE Ho), MrCeHb)3, NH(CsHyy),

N(CsHu1)z, NH(CO)CH3, NH(CO)C,Hs, NH(CO)C3H7, NH(CO)C4Hy, 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, (Cl-Cs)-élkyl 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, -(CoHy)-
cycloalkyl, -(C3Hg)-cycloalkyl, -(C4Hs)-cycloalkyl, or -(CsHjg)-cycloalkyl, whereby
cycloalkyl is defined as described above.

Cycloalkylalkenyl group means, for example, -(CH=CH)-cycloalkyl,
-[C(CH;3)=CH]-cycloalkyl, -[CH¥C(CH3)]-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(CHj3)-(CH,)-cycloalkyl.



N(C5H11) 2, NH(CO CH3, NH(CO C2H5, NH(CO C3H7, NH(CO C4H9, or NH(CO C5H11.
The cycl oal kyl group neans a saturated cyclic group, optionally substituted
by one or nore groups sel ected from hydroxy groups, hal ogen atons,

(CLl-C5)-al kyl groups, or (C1l-C9)-alkoxy groups, with 3 to 7 ring-carbon
atoms,” such as, for exanple, cyclopropyl, I%ethyl cycl opropyl, cyclobutyl,
nethylcyclobutyl, cycl opentyl, nethylcycl opentyl, cyclohexyl,

net hyl.cycl ohexyl, cycl oheptyl, and nethylcycloheptyl The cycl oal kyl al kyl

St oup reans, 1 or PATEPES R KR et R i SRR S By
giglngfalekyl (I S defolrggwg‘giaggg%_ho%&%%g % Cytﬁ)lg}gl]?%lk @ql:kenyl group neans, for

-[CH=C(CH3) ] -cycl oal kyl, -(CH=CH CH2) - cycl oal kyI - CH=CH) - cycl oal kyl

- ( CHECH- CHZ- CH2) - c ke wrkgmclyl gaupps nytaromatipipnd cape} @apmple pyrrolidine,

- (CHZ- CH2- CH=CH) - cycl oal kyl, - (C(CH3) CH-CHZ) cycl oal kyl, or

- (CH=C( CHB) - (m*azl)zzoérylmeom{ra@olldmwr pipefidine CA} sebstituenty hydeme enoupshalogenief | ned
as a group that is bonded to the system (ring or chain) via an exo-doubl e

bond. Exonet hytoense(G<Cspakdybgroaps. or {8 Chetlanxy gymipy hregnitahte.i s not aromatic and

can be, for exanple, pyrrolidine, imdazolidine, pyrazolidine, or

pi peridi ne. As subHttetospelylalkyhgrduspare defimed as hdwabogbi graupothat are Goaded o al Kyl
groups or (O -Cs)-al koxy groups are suitable. Heterocyclylal kyl groups are

defined as hemrsﬁemhwhaagcpg h{: up intieRRBY R AIKYD group Rars k&Rl gt ciidif o
C - CS-al kyl group, whereby t group can be straight-chain or

br anched. branched.

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 pheny! or naphthyl.

As substituents for both groups, C,-Cs-alkyl, hydroxy, Cy-Cs-alkoxy, C;-Cs-
alkylthio, halogen, cyano, COO(C,-Cs)alkyl, COOH, N(R°R!®), 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;-Cg-
alkyl group, whereby the alkyl group can be straight-chain or branched. For example,

benzyl or phenethylene can be mentioned.



Het er ocycl yl al kenyl groups are heterocyclyl groups that are bonded to the
skel eton via an unsaturated C2-CS-al kyl group, whereby the al kenyl ene groups
can be straight-chain or branched. Aryl groups R4 and R6 can be phenyl or
napht hyl . As substituents for both groupsy; A -C3-al kyl, hydroxy,

€l - C3- al koxy, C1-C3- al kylthio, halogen, cyano, COQ(C -Cs)al kyl, COCH,
N(ROR1), and nitro are considered. The degree of substitution can be single
or multiple and can contain several substituents that are the sane or
different. Mono- oAndrylslkérsd gioup txhnrelpydupaled istmtdédiola skalepnatids CRCgr €
preferred. The aryl groups can be partially hydrogenated and then, in

addi tion to ORrlkdfiylgfouppivhérebpihe dikehyl grdip caR B Sir QHaifi WPBiahéHé@Nt S, can al so
carry keto, (g - CS) exoal kyl1dene. A partially hydrogenated phenyl S

defined as, e g, exehamiadiRsiplis afgl @OEXERLL bored e LRUANY bia Aopep ti al | y

hydr ogenat ed substitut&d napht hal ene Systemis, for exanple, 1- tet one or

Zrer ot ELOCEa Aoy g W&F‘Wg‘?g8‘5!‘@&@?@%%‘:?%&??&5‘13 g?’l)‘ﬁ%*:@%eget 0
SRR %@P%gﬂpﬁ%ﬁ%ﬁ’ﬁ@?"@éﬁwgﬁ oup%{“’w it e ffafdRed®

skel eton via a CZ-Cs al kenyl ereb he al k rooup can be

strai ght - chai ﬁtB‘?e P Te FiERS: “Tﬁ%fo'}faﬁf gﬁl Fi cycg éﬁ?"gflﬁr'ﬁéfwstth%& i s
bonded to the skeleton via - alklnyl group, whereby the al ki nyl group
can be strai glfeotamat }Faﬁr‘mﬁhﬁﬁ@ﬁ@w andrabwewewndwwroam%&m& SYF&%?‘G‘QH/‘I% gr oups
R and R6, which can be hydrogenated at one or nore sites, are defined as all
mopocycl i ¢ or heteraptamscare prsfastedc Asihatgrogtpeseld nitragen atoms, 1-2 oxygen atoms and

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
'1in which R? or R® means furanyl, thiophenyl, pyrazoiyl, 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.



contain at | east one heteroatom and at nost seven heteroatons. Ri ng systens
with 1-5 heteroatons are preferred. As heteroatons, 1-4 nitrogen atons, 1-2
oxygen atons and 1-2 sulfur atons are suitable, which can occur in the ring
systemin all subconbinations, as long as,they do not exceed the nunber
specified for the respective heteroatomand, in the sum the highest nunber
of seven heteroatons. For exanple, conpounds of formula | in which Ror R6
means furanyl, thiophenyl, pyrazolyl, pyrrolyl, oxazolyl, thiazolyl,

i'mi dazol yl , isoxaz J’Ky+ he‘é‘wyg#‘?ﬁﬁﬁdﬁ“ parggggﬁgr%ﬁ%,?ge% %dggﬁéﬁgh; cohﬁ,kﬁ,ﬁﬁ%kw :

t hi adi azolyl, pyri . Pyri , pyridazin trraziny

a hydr o nol y1 i R, mbpls A EEb . AERNO AR gy
benyi m dazol y e PHaEPTEB DS AP BRL aa PR PR IR ot 1

furanopyridyl, furanqpyr) m diny),. furanopyrazinyl, furanopyridazinyl,

di hydr obenzof @Pamﬂy,ﬂgﬁi Fﬁwawwa%ﬂp{wmpﬁ Waﬁlyhyfwéﬁswwm di nyl |

di hydr of ur anopyr azi nyl , di hydr of uranopyri dazi nyl , di hydrobenzof uranyl,

di hydr oi soqui r%F@HQH%“‘&PW&r‘WH@HWﬁ? nylshysesgy OHMyF,,Gﬂpﬁﬂeﬁalwézq-h%nyl ,
qui nol i nyl, isoquinolinyl, quinolonyl, isoquinolonyl, quinazolinyl,

qui noxal i nyl , quinolioid-onyl, decablidioisboauinelinyl, tetrablydroizoquinoliny B ditwgteiseguinelinyfl ar e
thus part of this invention and represent a special enbodi nent of the

i nvention. 18 34-tihydre-Fibbearzpla4lpkazinydpibdihydrozilbenabkazimed-ooplnpHet el y

hydr ogenat ed, conpounds of fornmula I in which R neans tetrahydropyranyl,
2H pyranyl , 4Hkpyrcbeyi]],4foxaginidcotlyl, 3,4-8ihydrb2Ul-banyolil dithiazibiyh Waik opyr i di yl ,

| e pyridin-2-onyl, 1H pyridin-4-onyl, 4- aninopyridyl,

| BPyri di n- 4- Wehsg NERRhANY 1, 1,QBE@@B&}Wd:oqmbwmggmwﬁnolindemm{-qauazaﬁhi nyl,
t et rahydr oqui nol i nyl, di hydroquinolinyl, 5,6,7,8-tetrahydro-I| H

qui nol i n- 4- 0ny4-?x}ﬂ;],§ffﬁamﬂwiﬁ%ﬂyn@',4-mdm.t1ﬁt.&lﬁﬁesan&.amﬂ ol baw..,

di hydr oi soqui no
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]Joxazin-
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 hydrogenéted
heteroaryl group, as described above, which is bonded to the skeleton via a C3-Cg-
alkenyl group, which can be straight-chain or branched.

As hydroxy protective group RY, 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,



3, 4-di hydr o- 2H benz[ 1, 4] oxazi nyl, 1, 2-di hydro[ 1, 3] benzoxazi n-4-onyl, 3, 4-
di hydr obenz[ 1, 4] oxazi n-4-onyl, 3, 4-di hydro-2H benzo[ 1, 4]t hi azi nyl, 4H
benzo[ 1, 4] thi azinyl, 1,2, 3, 4-tetrahydroqui noxalinyl, |Hcinnotin-4-onyl,
3H qui nazolin- 4-onyl, |H quinazolin-4-onyl,

3, 4- di hydr o- | H qui noxal i n-2-onyl, 2,3-1,2,8, 4-
tetrahydro[ 1, 5] napht hyri di nyl, dihydro-1H[ 1,5]naphthyridyl, 1H]|

1, 5] napht hyri d-4- onyl, 5,6, 7, 8-tetrahydro-I|H naphthyridin-4-onyl,

1, 2- di hydropyri do[ 2d 1, 3] oxa on ta | Hin l,,

2. 3-di hydro-1 H-i ndaﬁﬂ Yl‘%?&‘%’ &M kzmﬁ?&r%mﬁy °'f/°§r (e CohundH uded hydrony

d| hydr.o- 2H i soi ndol yl , 1, 2-di hyd oi zol rroI o[ pyridyl,

2, 3-di hydr o- IPI-OW?‘YWB?PE 25, 4 ?Fr“FQ er,éﬁyl ether has,e.g, %C& i 0.

2, 2-di hydro-1 H-pyrrol of pyridin-3-onyl are part of this invention. s i
If thisis a h@gem)é%lb)a&k% (tgﬁrbuwl)(@th)zss Qmaembltedzsasepm%@uﬂky &ther or

optionally also partially hydrogenated het eroaryl group as descri bed above,
whi ch i s bonde€i-Ce-alkiybestesloebestzhestera a Cl - Ca- al kyl group, which can be
straight-chain or branched. A heteroaryl al kenyl group is defined as an
optionally al so parAs adical m’ydredgémygd)uplisepreﬁeued.yl group, as descri bed
above, which is bonded to the skeleton via a C2-Cs- al kenyl group, which can

be straight-chain af RbaadRhfdm a/fivehockightimepibeted Chibeeydic @upbindlor t he
protective groups that are known to one skilled in the art, such as, e.g.,

trimethylsilyl hetérsé,;cnbu&mb@lw(mmlﬁ;kmied) aRRGENGE SisfERt BU Higrdent, OF Denzyl

can be present as needed The hydroxy group i'n R5 can be protected by
one o she comor Zléé‘ﬁ%mﬁ‘%Eﬁ%‘i%é‘)“’%@é“?ﬁﬂeny‘ﬁﬁ?%3339%‘9"*’ benzyl et her
t'ert - but yl ) (CH3~S 0

gCS al k;I ye)s'g er or I%Ogr%]}ey{asg%? ogfchg O'Q?%lg'd%é?‘%%@%érn O{Jhbs lg:%
preferred.

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 adjacent
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 (Cl-Cs)-alkyl group, a (C;-Cy)cycloalkyl
group, a (C3-Cy)cycloalkyl(C,-Cg)alky! group, a (Cs3-Cy)cycloalkyl(C,-Cs)alkenyl group,

a heterocyclyl group, a heterocyclyl(C,-Cg)alkyl group, a heterocyclyl(C,-Cs)alkenyl

group, an aryl group, an aryl(C,-Cg)alkyl group, or an aryl(C,-Cs)alkenyl group are
another subject of the invention.

Compounds of general formula I in which R* is a 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,



If R and R8 forma five- to eight-nenbered carbocyclic conmpound or

het erocycl i ¢ conpound (al so substituted), a tricyclic systemthen is
present. As heteroatons, nitrogen, oxygen, sulfur or boron are suitable.

For the case that the formed heterocyclic conpound contains boron, this is a
speci al aspect of this invention, If a si *¥2menber ed het erocyclic compound is
present, radicals R and R8 formtwo links, while the already existing
tetraline systemforns the other 4 links. For this purpose, Rl is bonded to

t-h b t th | ' ad] O R ' - t d R8
o then the 2. Subs oRERPALR et BREE Ry whilh Ry LS AR ERRELCT 27

f la | in which 1- -al kyl. i.onal |
partially or COIRDLER Lmmrarg e, xdnabRi dbusts BRI 120l 1y

.. C3-C, | oal kyl (Cl - C8) al kyl \ . . .

(03 C) Gy I on MR aEOEY) YRS AP S ERATEToES HOASSE SR nyprtio Fspecialy
heterocyclyl (Ci-Cg)al kyl group, a heterocyclyl (C2-Cg)al kenyl ~group, an
aryl group, anpraﬁegrp%@sse@pampfg?f’mbformrﬂadnmwmlxltzm@ywq@mwygroup are

anot her subj ect of the invention. Conpounds of general formula I in which R4
is a phenyl orquisqiényhyquinapélinyhor ajghthalazinenplgrowml i dyl , benzoxazi nonyl ,
pht hal azi nonyl, quinolinyl, isoquinolinyl, quinolonyl, isoquinolonyl,

i ndazol yl , benzot hilfamdbpve-mepntiormed dieteroelyclicpompowad conteins adietmgrioupall,

pht hal azinyl, 1,7- or 1,8-naphthyridinyl, dihydroindolonyl,

di hydr oi soi ndothemydally ulkfillzegividamers csuch as, fud@kathple CHehthakain-Dphe amthl |y i s
substituted with G -CS-al kyl, hal ogen, hydroxy or Cl-C5-al koxy are a

preferred subjgfhalazi{)2-068 BOASISubREts BE AR enfied.mul @ |, in which R4 neans a
quizpol i nyl group, a quinolonyl group, a quinazolinyl group, a quinazolonyl

griadp, a phthal azi yj Iﬁﬁlﬂ Bkt BANSMR medRYURC, -/ al
preferred subject ort%, n% e %‘%ﬁ?@gn. Espegl!z‘gl f}gﬁ rpl)lr e eﬁr & 5§r gﬂggt(; oolfr?'as of
general formil &tilonaliynpa}pﬁulﬁ%r Bémﬁl%f%[}sﬂl?on%&]eﬁ'&lh'-e?ﬂalkyl group, an aryl group, an
aryl(C,-Cg)alkyl group, an aryl(C,-Cs)alkenyl group, a (C3-C7)-cycloalkyl group, a (Cs-
Cy)cycloalkyl(C,-Cg)alkyl group, or a (C3-Cq)cycloalkyl(C,-Cg)alkenyl group are a
special subject of the invention.
Compounds of general formula I in which RS represents a (C;-Cs)-alkyl group or
an optionally partially or completely fluorinated (C;-C;)-alkyl group are another subject

of the invention. The completely fluorinated alkyl groups, in particular the CF; group,

are especially preferred.

Compounds of formula I in which R* means a C,-Cio-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;-C;)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.



qui nol onyl , qui nazolinyl or a phthal azi nonyl group. If an above-nentioned
het erocycl i ¢ conpound contains a keto group, all chemcally useful
regi oi somers, such as, for exanpl e 2H phthal azi n-1-one and

pht hal azi n-2-one, are al so subjects of the invention. Conpounds of general
fornula | in which R6 means a (Cl-Cs)-al kyl group or an optionally
partially or conpletely fluorinated (G -Cs)-al kyl group, an aryl group, an
aryl (Cl- Cg) al kyl group, an aryl (Cz-Cs)al kenyl group, a (C3-C7)-cycloallryl
group, a (C3- Cr)oycloal kyl (C1-Cqg) al ky] . goup, or a ) .

(C3- C7) cycl oal kyi (émegméﬁ eé%y'iﬂu 1 3 hish & ks smpnqeyelinprabigyelis hetgraryl

I nvention. Conpounds of general forpula | in which R6 represents a

(O - C3) - al ky| SEupdhat gptionally isubsifiuted by ppg-qrimare groyps selscisddrom (CrCdaikvhat ed
(g -C3)-alkyl group are another subject of the invention. The coqpletely
fluorinated algkepps (hictpeptionallyeantie substifutedhy Ickbydrpsgroupsor-l-2COQ%R peci al | vy
preferred. Conmpounds of fornula | in which R4 neans a Cl - Clo-al kyl group,
whi ch  opt i onardups) €h-Gg-atkolsg graups, dpidioxy groBpdrhalogemategmywpéCi-hal ogen at ons,
an optionally substituted phenyl group; a nonocyclic or bicyclic heteroaryl
group that optd;predkylideic groupsdndithet eptidnglly eohtdird B3 aitaiges atoins 2nd/6t 1-2s) - al kyl
groups, 1-2 (G -GCs)-al koxy groups, 1-3 halogen atons, 1-2 (C

| - C3) exoal kyl iodgse atinedd/ornd sulfuf &dins GRS Eet&gfbuﬁé,t\ﬂ@%@ tiik @Fp caibll or
1-2 oxygen atons and/or 1-2 sulfur atons, whereby these groups can be |inked

to the nitrogaReAbUIL Mhide 8P the BABhYdr tpﬂ%?lex?éﬁ%ﬂs&ﬂﬂi& xmcgd;itgb? a'ﬂéégﬁgcgﬁﬂ?t ed at

one or nore sSites, are another subjec I nvent i on. ounds of

formula | in ' o V] | g hpte r up that
opti.onal 1y 1 s FChofRRTPortaP BOKENE ol 1 ook ot L 1'Cy,
grolps (whi Chbgl?zty&8rr(])?‘1{),|a¥egs%gcigl?ygrlélg%rtel.t uted by 1-3 hydroxy groups or 1-3

Compounds of general formula I in which R* means a phenyl, phthalidyl,
isoindolyl, dihydroindolyl, dihydroisoindolyl, dihydrqisoquinolinyl, thiophthalidyl,
benzoxazinonyl, phthalazinonyl, quinolinyl, isoquinolinyl, quinolonyl, isoquinolonyl,
iﬁdazolyl, benzothiazolyl, quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl, 1,7- or
1,8-naphthyridinyl, dihydroindolonyl, dihydroisoindolonyl, benzimidazole or indolyl
group are a preferred subject of the invention. Compounds of general formula I, 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, S8) 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
invention. E-/Z-Mixtures can be separated with commonly used methods, such as, for

example, chromatography.



groups), (d-C5)-al koxy groups, hydroxy groups, hal ogen atons, or (G -
C3) exoal kyl i dene groups and that optionally contains 1-3 nitrogen atons
and/or 1-2 oxygen atons and/or 1-2 sulfur atonms and/or 1-2 keto groups,
whereby this group can be linked to the am ne of the tetrahydronaphthal ene
systemvia any position and optionally catf be hydr ogenated at one or nore
sites, and R12 neans a (Cl-C5)-al kyl group or a benzyl group, are
especially preferred. Conpounds of general formula I in which R neans a
phenyl, phthalidyl,.JS0Qj WA ' ' I ' iSOk

y’}"l?e z‘%)ﬁipgglg({s B (}r%%’/lp ,}/odﬁ'ng irﬂlgﬁﬂc% can gfsg }6? E’%ﬁ‘fﬁﬁ grpfig If(¥1Jm of

di hydr oi soqui nol i n h enzoxazl nony azi nonyl ,

qui nol-i nyl, isoquinal inyl, b NOl ony LS 1 No l. i I .
benzot hi azol yl - (ﬁm"ﬁlapfg%(lfﬂr%ﬁ%%fﬂ"?}%éé%atWﬁgYé:rl%rzf ¢ ;l]%ﬁ?/f‘h,e fgﬁfﬁ@&éﬁ?"%ﬁ“ﬁ e’1, 7-
or 1,.8-naphthyridinyl i hydr oi ndol onyl , . dj. hydr oi spi ndol onyl , benzj m dazol e
or indolyl gr éﬂtﬁ‘teaflémg” g¢°§¥€art ’@Wa&%f‘é&t"o ApLe, ety e&ﬁ‘.’%“@dﬂeﬁ%ﬁds of
general formula |, in which R4 nmeans a quinolinyl, quinolonyl, quinazolinyl
or pht hal azi nof¥Rtepragpsmaler e quite especially preferred. The conmpounds of
general formula | according to the invention can be present as

st er eoi soners becauBhke emponedspcensding o e inyeytinpare prodeseders. Al | possi bl e
diastereoners (e.g.: RR RS, SR, SS) both as racemates and in

enant i oner - pur e f orah by the spdyj-cmispredursorhwfgeneraldomnda (IT) beirgrigtneraed, t he
conpounds according to the invention can be present as E-/Z- isonmers. Both
t he separat e Ea¢brding wanetlicisali ateiknbun @sthe proreef, farerampldjbg eydoproparation of
invention. E-/Z-Mxtures can be separated with conmmonly used net hods, such
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[Lewis acid]
which then are cyclized and rearranged to form the compounds of general formula (1)

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 (IIT), 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
known to one skilled in the art. By reduction and amination, the imine (V) is produced

according to the method that is known to one skilled in the art,



sulfate, nitrate, phosphate, pivalate, nmaleate, fumarate, tartrate,

benzoate, nesylate, <citrate or succinate. The conpounds according to the
invention are produced a) by the open-chain precursors of general formula
(I'l') being generated according to nethods that are known in the prior art,
for exanple by cycl opropanation of the cghpounds of formula IV, in which
radicals R, R2, R3, R4, RS and R6 have the neanings that are indicated in
claiml My~ C (U (1) [Lewis acid] which then are cyclized and rearranged
to formthe conpounds of general foryula (1) either w thout additional
reagent or by adding i nor#agi® or orjpanic acids or *sewf'sgaci ds under
temperatures in the ramge ofl- 70C t C (prefetapl yli heok ange of -30C to
+80C), b) by the styrgmEs®pf X N bd according to
met hods known in the pydgdr art, beirgweonverted>e# an optionally
enanti osel ectively comtlucted En-reaction with chiral Lewis acids into the
conpounds of general fornula (1V), whereby RS nean%- hydr oxy group, which
optionally can be convert® into a protective group according to the other
meani ngs that are defined for Rs in claiml in a way that is known to one
skilled in the art. By ;edu tion and ami nation, the im X i s produced
according to the nethod't s known teweme skill ' 23 .. A Q
R Rr R RMWM ~NNler x - » L R u

[Key: Katalysator = Catalyst; Reduktion = Reduction; Lewis S#ure = 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.
Cytosol preparations of Sf9 cells, which had been infected with recombinant

baculoviruses that code for the GR, are used for the binding studies. In comparison to



(tIntMO.r 1. gloomL RN\ MtMM R R" pR Its Rs M (1) . [Key:

Kat al ysator = Catal yst; Reduktion = Reduction; Lewis Saure = Lew s Aci d]
which then is cyclized to formthe conpounds of general fornula (1) either
wi t hout additional reagent or by adding 'worgani c or organic acids or Lew s
acids under er S ata tenperatures in the fange of -70C to +80C (preferably
in the range of -30Cto +80C). Radicals R, R2, R3, R4, R5, R6, R and Rs
t-hat are defined in general in the above-cited formulas have the nmeani ngs
that are indi ' ' 3814 ' ' i Q6L af s -al kyl ,

fefbrdride S&@ag?a%[slt’ﬂlj;ﬂei%{e&aﬁ , thé‘fJbQEnceB‘éﬁS\b ?%xérheagﬁﬁy trGﬂ%e

or benzyl. The binding o nces to the glucocortico epto GR) and
ot her” st eroi d- rege [ ' | seorticoid rec VR
pr ogest er one rGeIg(e){)ng?i%()ﬁ%) '@’ﬁg“dsﬁéim’gg%ﬁ H}@ggbetrg?astu&&%ﬁﬁég%@(émn ﬁ@’&"w th the
aid aof reconbinant|ly produced receptors, (%t osol preparations of Sf9 cells,
whi ch had beerFxamplscl, ard Irse(FR) E0M ARhICsKBRIT dM weresmeasated doidBe f or the OR
are used for the binding studies. In conparison to 24 the reference
subst ance [ 3HconpsandefrdmEsamaple2he subst ances show a high affinity to the

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, €.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 [3H]-

dexamethasone as a standard.

The anti-inflammatory action of the compounds of general formula [ 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

for the invasion of neutrophilic granulocytes. In this test, the compounds of general



GR 1Co(&R) =20 nMand IC5o(PR) > 1 pMwere neasured for the conpound from
Exanple 1, and I Cso(GR) = 30 nMand. | C50(PR) > 1 Mwere neasured for the
conpound from Exanple 2. The GR-nediated inhibition of the transcription of
cyt oki nes, adhesion nolecules, enzynes and other pro-inflamuatory factors
is considered to be an essential, nolecul@ mechanismfor the
anti-inflammatory action of gl ucocort I coids. This inhibiti on I s produced by
an interaction of the GRwith other transcription factors, e.g., AP-1 and

NF- kappa-B (fo g 18,
371-378, 1996) §°"$He C}gsy%h%g%egg\;&g rientifedTntiarBHEl \qi’gg%’%egm b&b%ﬁ%ﬁéﬁém

i nvention |nh|b tlont of c t.okine IL-8 into the hurran nonocyt e
cell line THP-T1 t]ugxq:@aﬁﬁresryéamb%,a lplﬁ%%gpysaccharl de (LPS) The
concentration of t 6 %ﬁttgkl nes. was deé ned. |nﬁf(£)ah§ r ant by means
of commercially ava Pea e poptdieduent undegirable actions, peoc It CIEPYIABed an
I nhibition |1 Coo(lL = 6.4 nMat a 90% ef ficiency, re| atlve to [31-1]-
dexanet hasone spscaéleéf‘%tmedrdjabﬂ%e [ Hatz; He . ’éﬁrﬁ#ﬁicﬁﬂsﬁ%]@t Imypungogisele corpounds
of general fornula I was tested in the ani mal gerlrrent by tests in the
croton oi | - i ndGowdlaged, Phameakologie undTherapigrichthinien [ (ucocoﬂmldﬂvémmmm@?l 182,
99-108). To this end, croton oil in ethanolic solution was applied
topically to tBasea,rﬁhanhac‘olosgmand Thérepyt Guitlelingbls Wassersshafdiche ¥ledagsgenollschalt
topically or systemcally at the same tine or two hours before the croton
oil . After 16- gdH)Stuttgart,!1998]. e reusorpfor thisis tieastisiulatidn af ghcoirbghticsis n ther
inflammatory edemm, the peroxidase activity as a yardstick for the

i nvasi ons of gh@&tﬂy@&d(fcﬁ(sn oﬁﬁéeﬁﬂﬁw@}e@,ﬁ&@m iAehik iﬂs%éét A%l By Y& Hsihd adids,f or the
|nva5|on of neutrOphl ic granul ocytes. In this tes t he conpounds of

gehr al { OWilthaird prb il font 1€ dbgHBRORDEYGE KkddRBALladelBhlcpmat i on

par arreters bot ter topical
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 afier 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:

(1 Lung diseases that are accompanied by inflammatory, allergic and/or proliferative
processes:

- Chronic, obstructive lung diseases of any origin, primarily bronchial



adm nistration and after system c admnistration. One of the nost frequent
undesirabl e actions of a glucocorticoid therapy is the so-called "steroid
di abetes” [cf" Hatz, H J., ducocorticoide: |Immunol ogi sche G undlagen,
Phar makol ogi e and Therapi erichtlinien, [dycocorticoids: |nmmnol ogica
Bases, Pharnmacol ogy and Therapy Cui delines], Wssenschaftliche

Ver | agsgesel | schaft nbH, Stuttgart, 1998]. The reason for this is the

stinul ati on of gluconeogenesis in the liver by induction of the enzynes
responsible in this resg&.a{maand by free amno acids, 4" | which are
produced fromthe degradation of proteins (catabolic action of

gl ucocorticoids). A key ﬁgé‘ﬁ%&iﬁg&t%ﬁ?ﬁpm ic metabolismin the liver is

tyrosi nam no transferase e actrvity of this enzyne can be
deternmined fromliver h enat es hot anet r represents a good
measur enent of the unaeﬁﬁ%r@“aﬁ’g@%% ?F&Y@EW%W gl ucocorticoids. To
measure the TAT inductiqn, the animals 'are sacrificed 8 hours after the
test substances are atmBfPR¢MSCEIS the |ivers are renoved, and the TAT
activity is measured in the honpgenate. In this test, at doses in which they
have an anti -i nf | ammat orAdl fems ghrestrigivednngdiseases, pimyraly allengicralyeelitiss | i nduce
little or no tyrosinamno transferase. Because of their anti-inflammtory
action, and, in additiorAll forms ofpdlmondry edemaypumerlydprie puimanaryrdema, e.g.,
antiproliferative action, the conpounds of general formula | according to

t he invention can be useddiasommdisanitions for treatnent or prophylaxis of the
foll ow ng pathologic conditions in mammal s and humans: In this case, the

term "Dl SEASE" stands fSucdiduses @idlgeauldehatdsel, espetially Boédk)s dissage di seases t hat
argacconpani ed by inflammtory, allergic and/or proliferative processes:
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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 (at;th:oses)

- Traumatic arthritides

- Vitiligo
- Collagenoses of any origin, e.g., systemic lupus erythematodes,
sclerodermia, polymyositis, dermatomyositis, Sjégren’s syndrome, Still’s
syndrome, Felty’s syndrome
- Sarcoidoses and granulomatoses
- Rheumatic soft-tissue discases
(iii) Allergies or pseudoallergic diseases that are accompanied by inflammatory and/or

proliferative processes:



asthma Bronchitis of different origins Adult respiratory distress syndrone
(ARDS) Bronchiectasis Al fornms of restrictive lung diseases, primarily
allergic alveolitis, Al forms of pul nonary edenma, primarily toxic pul nonary

edemm,.e.g., radiation pneunonitis Sar co%_,doses and granul omat oses,
pspecially Boeck's disease " (ii) Rheumat’ic di seases/autoi mune

di seases/joint diseases that are acconpanied by inflammatory, allergic
and/or- proliferative processes: - Al forns of rheumatic diseases,

especi al |y rheunat of d akf Rirdo? A EcibBEUFPO Bk Sy Elemad ALMIVA kel

rheumati ca, Behcet's disease - ReaCtive art 'S - ory soft-tissue
di seases of other origi - JAGR] [ﬁg{%ﬁg@ i . nerative
joint diseases (art hrosge]%f’ ﬂ@%%é&fgﬁ?c arthri tic eggasfﬁﬁfdgg&v%’agenoses
of any origin, e.g., system.c lupus er enat pdes. . scleroderm.a.. .

ol yryost t s, der wat ony e cuccli . HbhIBHRBaR erachifa RIGER A e

Felty's syndrone Sarcoi doses and,graﬁ]ul,omﬁt oses, Rheumatic soft-tissue
di seases (iii) Allergi e®nict dermafitis, eéglgygscalpg %8S t hat are acconpani ed by

inflammatory and/or proliferative processes: 27
- 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, ¢.g., autoimmune pemphigus vulgaris,
bullous pemphigoid

- Diseases of the lichenoid group,

- Pruritis (e.g., of allergic origin)

- Seborrheal eczema

- Rosacea group



- Al fornms of allergic reactions, e.g., Quincke's edema, hay fever, insect
bites, allergic reactions to pharmaceutical agents, blood derivatives,
contrast nedia, etc., anaphylactic shock, urticaria, allergic and irritative
contact dermatitis, allergic vascul ar disgases - Vasculitis allergica (iv)
Vascul ar inflammations (vasculitides) - Panarteritis nodosa, tenporal
arteritis, erythema nodosum - Polyarteritis nodosa V' ! - \Wegner's

granul omatosis G ant cell arteritis (v) Dermatol ogi cal diseases that are
acconpani ed by i nfl| armePemphiguwivulgags ¢ and/ or proliferative processes: -
Atopie dermatitis (primarily in children) - Al forns of eczema, such as,
e.g., atopic eczema (-prEffenaexodatietimntiltfoyme - Rashes of any origin or
dernmat oses - Psoriasis and parapsoriasis group - Pityriasis rubs pilaris -
Eryt hemat ous di seases, Bilagigered by different noxae, e.g., radiation

chem cals, buns, etc. - Bullous dermatpses, such as, e.g., autoimune
penphi gus vul garis, _bui;Qiix penphigoid - Diseases of the |ichenoid group,
- Pruritis (e.g., of allergic origin) - Seborrheal eczema - Rosacea group

- 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., glomerulonephritié
(vii) Liver diseases that are accompanied by inflammatory, allergic and/or proliferative
processes:

- Acute liver cell decomposition

- Acute hepatitis of different origins, e.g., viral, toxic, pharmaceutical

agent-induced

- Chronic aggressive hepatitis and/or chronic intermittent hepatitis
(viii) Gastrointestinal diseases that are accompanied by inflammatory, allergic and/or
proliferative processes:

- Regional enteritis (Crohn’s discase)

- Colitis ulcerosa

- Gastritis

- Reflux esophagitis

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



28 - Penphigus vulgaris Erythema exudativumnultiforne - Balanitis -
Vulvitis - Manifestation of vascular diseases - Hair |oss such as al opecia
areata Cutaneous |ynphoma Parapsoriasis li4l (vi) Kidney diseases that are
acconpani ed by inflamatory, allergic and/Qr proliferative processes:

Nephrotic syndronme All nephritides, e.g., “gl onerul onephritis (vii) Liver
di seases that are acconpanied by inflammtory, allergic and/or proliferative
processes: - Acute liver cell deconposition - Acute hepatitis of different
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Gastroi ntestinal, di se at are acconpanied by inflammatory, allergic
and/or proli fpé?lét?fagggéég%%%ées: - Regional enteritis (Crohn's disease) -

Coliti-s ulcerosa - Gastrjtjs
- Anal eczema

- 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

- QOtitis 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.



- Reflux esophagitis - Ucerative colitis of other origins, e.g., native
sprue 29 (ix) Proctologic diseases that are acconpani ed by inflammtory,
allergic and/or proliferative processes: Anal eczema - Fissures -
Henorrhoids - ldiopathic proctitis (x) Eye3dji seases that are acconpani ed by
i bf lammatory, allergic and/or proliferative processes: - Alergic
keratitis, uveitis, iritis - Conjunctivitis - Blepharitis - Optic neuritis
- «Choriroiditis - Synpathetic ophthalma (xi) D seases of the ear-nose-throat

area that are acconpani eq i hin T BtWisfons .. Shiinfile ﬂ%ﬁ&'fng%pd%frﬁl iferative
processes: <'| - Allergic rhinitis, hay fever - Qitis externa, e.g., caused
by contact dermatitis,_ | .01, .- Qitis nmedia (xii) Neurol ogi cal

di seases that are accom‘g%‘?tgéblgy cloﬁlﬁja tory, allergic and/or

prolif.erative processes: St'rok%er ebral edema, primarily tunor-induced cerebral
edema ' i

1

(xiii) Blood diseases that are accompanieci 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

- QGraves’ disease



- Multiple sclerosis - Acute encephal onyelitis - Meningitis 30 - Various
forms of convul sions, e.g., infantile nodding spasns - Acute spinal cord
injury Stroke (xiii) Blood diseases that are acconpani ed by inflanmmtory,
allergic and/or proliferative processes, such as, e.g.: - Acquired
henol ytic anemia - ldiopathic thronbocyt¥penia (xiv) Tunor diseases that
are acconpani ed by inflammtory, allergic and/or proliferative processes,
such as, e.g.: - Acute lynphatic |eukemia - Mlignant |ynphoma -
Lynphogr anul opatoses - . L hosafcoma - Extepsive netastases, mainly in
breast, bronchfVA éﬁ?ﬂaﬁﬁlﬁi\é{:‘g%“s@ fsegraft-y 'E‘E‘HGHE?SFne di seases that are
acconpani ed by infla tory, allergic and/or, proliferative processes, such
as, e.g.: ds %#V?ng'éﬂcbicP%ﬁ?f}ffye-g-TH}?P@B%‘é‘ﬁis ocky pystesnpmilemmaiy n' s
thyroiditis Hashinoto's thyroiditis
response syndrome (SIRS)

(xviii) Substitution therapy in:
- Innate primary suprarenal insufficiency, e.g., congenital adrenogenital
syndrome
- Acquired primary suprarenal insufficiency, e.g., Addison’s disease,

autoimmune adrenalitis, meta-infective tumors, metastases, etc.

- Innate secondary suprarenal insufficiency, e.g., congenital
. hypopituitarism
- Acquired secondary suprarenal insufﬁciency, e.g., meta-infective tumors,
etc.
(xix) Vomiting that is accompanied by inflammatory, allergic and/or proliferative
processes:
- e.g., in combination with a 5-HT3 antagonist in cytostatic-agent-induced
vomiting |

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

(xxi) 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).



Basedow s di sease Endocrine ophthal nopathy G anul omatous thyroiditis
Lynphadenoi d goiter G aves' disease 31 (xvi) Organ and tissue transplants,
graft-versus-host disease (xvii) Severe shock conditions, e.g., anaphylactic
shock, system c inflammatory response syndrone (SIRS) (xviii) Substitution
therapy in: - Innate prinmary suprarenal i#sufficiency, e.g., congenital
adrenogenital syndrome - Acquired primary suprarenal insufficiency, e.g.,
Addi son' s di sease, autoi mune adrenal itis, nmeta-infective tunors,
et ast ases, etc. nnat e, se n sup renal I nsuffjciency, e.g
congeni t al hypop| {”é{?‘?t’é’m ?°é’d’° E@Hﬂ% m?!rp‘?"%ﬁ‘@*fa‘l“el%g’t?f"r i ci ency,
e.g., neta-infective tunors, etc (xix) Vomting that is acconpani ed by
i nfl anmat ory, C%EF‘P‘@F‘Q%’ Eftaﬁdmtﬁml% @FWEP&W““S?‘%@‘E@E@"@I@” i n conbi nation
with a 5-HT3 antagonist in cytostatic-agent-induced vomting (xx) Pains of
i nfl ammat ory ghargiaeiitica agent thay atriajns oneex imore/eompausdsitradonadatiowthagover , t he
conpounds of general fornula I accordlng .to the invention can be

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 ﬂ}e therapeutic actions in the above-mentioned pathologic conditions, the
suitable dose varies and depends on, for example, the aptive 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 invéntion,
whereby the amount suppresses the disease and whereby the amount of
compound is given to a patient who requires such a medication;

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

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



used for treatnent and prophyl axis of additional pathologic conditions that
are not nentioned above, for which synthetic glucocorticoids are now used
(see in this respect Hatz, H J., ducocorticoide: |nmmunol ogi sche

G undl agen, Pharnakol ogie and Therapierichflinien, Wssenschaftliche

Ver | agsgesel | schaft nbH, Stuttgart, 1998). 32 The invention also relates to
a conbi nation therapy, whereby one or nore conpounds of this invention, or

t heir pharnaceutically acceptable salt or a pharmaceutical agent that

contains one. or NDfLsdeRP IMAERIRY rultiallBE Bkpetidd il Aimals QHeR kIRUaNPoQE NMOF e
conpounds is adm nistered at the sane tinme or in succession or as a

conbi nati on pr 1.0 ] i . | gents
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nent i oned i ndi ¢gati.on 1), .t xXx) ar.e described n nor efail in Hatz, H
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Therapi erichtlinien, Wssenschaftliche Verl agsgesellschaft nbH Stuttgart,
1998. For the teromamsaded dailyclopolies in thetrenze 256 we oM. 90 1esipes keio6 bedyi weight.
conditions, the suitable dose varies and depends on, for exanple, the
active strengt [Preférrédie aclosguxdlindo 80,00@pnper&ig of bodyveight, arfidraorde pedferrédieat ype of
adm ni stration, and the type and severity of the conditions that are to be

treated, as weldosést 106 16,860 ggggd@roqla??%@%ﬁ@ FRPERnpK, tHif§6RRSHitBly agent.

In addition, the invention p S: e use of ‘one of the conpounds of
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The formulation of the pharmaceutical preparations based on tlie new compounds
is carried out in a way that is known in the art by the active ingredient being prdcessed
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, aqlieous 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 treatrment,
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wher eby the anount suppresses the di sease and whereby the anount of

conpound is given to a patient who requires such a nedication; (iii) A
pharmaceutical conposition for treating a DI SEASE, said treatnment conprises
one of the conpounds according to the invention or mxture thereof and at

l east one pharmaceutical adjuvant and/or ¥ehicle. 33 In general,
satisfactory results can be expected in animls when the daily doses
conprise a range of 1 g to 100,000 g of the conmpound according to the
invention per kg of bopdy weight, In t case of larger mamuals, for exanple
the human, a r ecoﬁqfé’i‘fﬁ'ﬁ%“aﬁi"a? “’GB%"E’“I‘{% ey CL°H’§’°?“H{§Q e lytter can tled‘si‘g’@, 000 g
per Kg of body weight. Preferred is a dose of 10 to 30,000 g per kg of body
wei ght, and néﬁ"efmﬂf‘%é”é’ms@{fapg‘@alaﬂ@se of 10 to 10,000 g per kg of body

wei ght. For exanple, this dose is suitably adm nistered several tines
dail'y. For treati nEordec applisatice tp Yes, outersapehaneds, middlp sem,)nasalicayitics, anda|
doses can be given that are signifi can'tly above the above-nenti oned doses.
The fornul at i parandsaltsireisesy themeweoimpouids garelxausad aodrops amndmentn andenchees in
conpounds is carried out in a way that is known in the art by the active

i ngr edi ent bekcorgespomibgspiaemacsutidal pleparatidnscl es, fillers, substances that

i nfl uence deconposition, binding agents, noisturizers, l|ubricants,

absor bents, di | uenfértopita\upplidador; ForidtioN£in,geBObiBM NG, AfS BirfimeRts,Creams] hat
are comonly used in galenicals and converted 1nto the desired form of

adm ni stratio Npdvidd g kghlaB RSO MD
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Pennsyl vani a g%gegé?)f%ﬁnfuffz{s I s@:’c}gfg Vl\%‘b‘fﬂl%-%%?ﬁ *hg{b epsr;@;ﬁaP:gfbhg{ol athfedDL Slfficiefr0at ed

tahl ets, caps ers, granu zenges, suspensions,
emisi ons or s Iutiq suitable. For parenteral adm nistration,

i nj ection andPMFHTES gﬁcﬁkgt&ﬂ ations are possible. For intra-articular
|l ection, corr e P n Blse R amprses tHe Compounds OF penesal Torfiula azcording 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.



used. For intramuscul ar injection, aqueous and oily injection solutions or
suspensi ons and correspondi ng depot preparations can be used. For rectal
adm ni stration, the new conpounds can be used in the formof suppositories,
capsul es, solutions (e.g., in the form of enenas) and oi ntnents both for
system ¢ and for local treatnent, 34 For3puInDnary adm ni stration of the
hew conpounds, the latter can be used in the formof aerosols and

inhal ants. For | ocal application to eyes, outer ear channels, mddle ears,
nasal cavitie?{%r and tparanasal si nuses, the new conpounds can be used as
drops, ointne TR t i nctures in correspondi ng pharmaceuti cal

preparations. For topical application, fornmulations in gels, ointnments,
fatty ointnents, creans, pastes, powders, mlk and tinctures are possible.
The dosage of the conpounds of general forrmula | should be 0.01 %20%in

t hese preparapﬂﬂﬂgeﬂo achieve a sufficient pharnmacol ogical action. The

I nvention al so connrlses t he conpounds*of general formula | according to

the invention Ethylidener6-flueroilolé2-methyiqy DamineR2-{trifly gaYgpnpounds
of general formula l accordlng to t he |nvent|on are part of the invention
as therapeuti ¢.2dc4-tetre jalenPlt oget her with pharmaceutical Iy conpatible
and acceptabl e adj uvants and vehi cl es. The invention also conprises a

phar maceut i cal3-{¢q8qFbsirb2emethdgphenpiicpdloppopip 2-0kofdrbgionip aaidretigtadrércal | y active
conpounds according to the invention or m xtures thereof or a

pharmaceutical ly cyymat ot ®5 adldr (1986HR6l) sclibrdTdis@easthiBaYl)-porsimat | bl e
adj uvants and vehicles.

amide in toluene is added in drops to 26 g (180 mmol) of 2,6-difluoroanisole and 14.6
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ml (198 mmol) of cyclopropylcyanide in 500 m of toluene at 0°C over 40 minutes. It is
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.l 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 a 2 M solution of lithium diiospropylamide in tetrahydrofuran-heptane-



35 Experinments Exanple 1
(cis,Z)-4-Ethylidene-6-fluoro-1-[(2-nmethyllquinolin-5-yl)am no
-2-(trifluoromethvll- 1,2, 3,4-tetrahvdronaphthal en- 2- ol

3-[1-(3-Fl uoro-2-nmet hoxyphenyl)-cycl opr opyl j -2-oxopropionic acid ethyl ester
396 M of a 0.5 nolar (198 nmmol) sol ution %f bis- (trinmethylsilyl)-potassium
amide in toluene is added in drops to 26 g (180 nmol ) of 2, 6-difluoroanisole
and 14.6 i (198 mrol ) of cycl opropyl cyanide in 500 m of tol uene at OC over

40 m nutes. sti.r.red Mahenper at ur and. i xed with
wat er and 1 °%lfl"? N 'ﬁgfr&edoﬂr/\h&?@l%gesﬁsoﬁ)owq%n\knbt"gﬁmg% *ﬁ‘&%?ﬁﬁ#é phase
i s separated, and t he agueous phase i s _ extracted several tipes vmth et hyl
acetate. It | @Orkmmeb off inSlml Hierayreigs siadeskin drps 8L HiCat Alter 29 hours a
concentr at ed by evaporation in a vacuum After chromatographic purification
on silica gel rqoetenaperabird;yi¢e watertia added Od 208 pxtrated Zeypral ftimies (Wthfethepand 2-

nmet hoxyphenyl ) -cycl opropylnitrile is obtained. 12.7 g (66.1 nmol) of the
nitrile is skthyl acetaiex ddis iwashied| withsaturdted atfiGonituintchBRide sothti¢h) dridd amsddjune f

di i sobutyl al um num YF hydride solution (20%in toluene), and after 3 hours
at -78C, 11. lsitfatedindicongEn@iied by evapofationldERE dridedirodist islshpdrified withVET) hmbofheat
to -5C, and 150 m of a 10% aqueous tartaric acid solution is added. After

di lution w th)ak§efium mydfoﬁldéwﬁﬁ&ﬁnwnaampahml bhe 19mga:@|a9rooah@ﬁ1§eﬂaﬁue
separated, and the aqueous phase is extracted several tines with ethyl

acetate. It ﬁ9%%*.4993‘;041&9135%@&@85%9oﬁg@gﬁ&%% | bl 13

concentrated by vacuum eis oB‘Fal ned as
a yellow oil on of 1

6..3
2- di.et hyl phossﬁ%ws 2ABenf9Rlg dts eﬂséﬁ we‘tnﬂwot%%wcarb?nete Yrpshgd with ether

tetrahydrofuran s mxed while being cooled with ice within 20 m nutes with
33. 4 m and acidified with hydrochloric acid. After extraction with ethyl acetate, washing with

saturated sodium chioride 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 (q, 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



(66.8 mol) of a 2 Msolution of lithiumdiiospropylamde in

t et rahydr of uran- heptane 36 toluene, and it is stirred for 30 mnutes at OC
Wthin 30 mnutes, a solution of 11.8 g (60.7 mmol) of I 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 tines with
ether and ethyl acetate. It is washed wth saturated anmoni um chl ori de
solution, dried on sodium sulfate and concentrated by evaporation. The

crude product, is_sapogified with 0 of .. 2 Msadiu droxi de, solution in
170 i of et haﬁﬁre%@é?hfgrs%ﬁ‘é a&%&%%‘?*‘éﬂ%’éﬁ"&i‘ﬂf& adﬁ‘i@ Wﬁefoﬁ?ﬁci d, which
is stirred with 87 . n of 2N su&l%Lc acid %t 90QC over 16 hours, .isS

obt ai ned. Af t E¥ragisd sevsEpl times W aqgtats, wagjed pith sptuzated spdm ehieridee. washed
with-ether and acidified with hydrochloric acid. After extraction with
ethyl acet at esolyiesnsisigg With spdiusm sulfate 2 carrenimird by ofeperatianina Yasuummiisrenoyal
of the solvent, 10.2 g of the crude keto- acid is obtained. 10.2 g (40.6
mol ) of 3-[ lckr@matographic purificatior pp bidicy gel (hexanemthyd poetate 20%e403p) bO# grof 3- aci d
and 4.5 mM (85.3 mvol) of sulfuric acid (96% are refluxed in 200 m  of

et hanol for ofie(3kHfbuoro-2-heahdabhinyl)scyclopropyii-2dtydrbxipy2 - @ithpoomethplprapasoiv ac uum
the residue is added to ice water and nade basic with saturated sodi um

bi car bonat e sgdig@ibthrester i obtfineebds ageliedoit VK 8l id mixed in'29 mEdfhiidthyledient €,
washed with saturated sodiumchloride solution, dried (sodiumsulfate), and

concentr at ed 5‘%’0&@‘@991.@5 %;{/’5")4 Rindol)\oF fithith aﬁgﬁfg&n hﬁ]!]{d%%fi 9?1%&9@& ¢ i hdurCation

19In silica gelh exane/ et acetate 20%, 9.6 g of 3-[I-
gtaB ned. f%gﬁ%%@iﬂégg%ﬁd é@ﬁi:?rggﬁ'f%@?? ?@Iﬁﬁ?“:%gé%ﬁg@?ﬁ%ﬂf 3.99
-1 -3 F1 or B8 P Teipef BB ok R 1ot e 166 FRSHSL hy ) pr

opanal 9.6 g (34.3 mmol) of 3-[1-(3-fluoro-2-nethoxyphenyl)-cyclopropyl]-2-
oxopr opi oni ¢ severdl impy with dieghy! ether, ¥ashed wiith satg@tadrsodi Iqrideisplution, ginied hy| ) -

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. 1t 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).



trinethylsilane in 343 ml of DW are mxed with 46.9 g of cesium carbonate
at 0C. It 37 is stirred for 2 hours at 0C, and then the reaction mxture is
added to water. It is extracted several tines with ethyl acetate, washed

Wi th saturated sodiumchloride solution,jdried with sodium sulfate and;
concentrated by evaporation in a vacuum After chronmatographic purifi cation
on silica gel (hexane/ethyl acetate 10% 40%, 10.4 g of 3- [ 1-(S3

-fl uof o- 2- net hoxyphenyl ) - cycl opropyl ] - 2- hydr oxy-2- (trifl uoronmet hyl ) - pr opanoi

t acid ethyl estepoinsg @B5ahmel ofs-[B(3-ahérosz-MkthoxypherylPéycldpsopyieed in 297 ni
of di.ethyl ether at 0OCwth 2.25 g (59.4 mmol) o}h | ithium alum num hydri de

and stirred fgfgy ny@ﬁﬂld%%cﬂlﬁﬁrobﬁﬁlnlﬁ@ﬁﬁgﬁ a6 winfol) S05-Bhinsi2-methyl aineﬂne
amoni um chl oride "sol ution i s caref ul ded to t he batch at 0C, an

vi gorous stir

times with dlé'ldﬂp? tgtr%lw“ tgae e[l%,sa urlg?g I fk lt’JérarnBéc Ior&gseat% |on
dried wth sggl um ulfate and. concent rcgt’ed bQ/ oration a vacuum
After chro ?% itd5 PPYPL IRFq Wrte, AndYigprous gfiem fﬁéﬁ%tmé‘)e };’ﬁs“é@é‘?‘&{’e

10% 50%, 5.6

[1- (3-fl uoro- tzg“#éteﬁébwmgghty,-aeqetusﬁlpwghly rowvashed Witk gthylasetalpt The phasghe- 1, 2- d
iol is obtained. 12.4 m (89 mml|) of triethylam ne and, in portions over
10 minutes, l1afthe (llmtc aseresppragst, nghi igiensactapgaithesthy meetatg o ids drisdong ¢ (18. 1
mmol ) of diol in 100 mM of dichloromethane and 61 m of DMSO. It is stirred
over 3 hour s, scdiun sulfate;, andcthe selvens is remowdd iv mivdenus land 2 Yhmg of 3d H€3Hludioe-

m xture is stirred for another 15 mnutes, the phases are separated, and it

is extracted ethbxytheipeyrtopropytel (Z-meﬂlyl-q\ﬁmﬂmels -wintins§e@-er and dried on
sodpum sul fate. The solvent is renpved in a vacuum and after

ch&démat ogr ap h(tﬁﬂﬁﬁtbmémg%rbm-%l Bioblahed €A c&h@ma@dt £5Byhl (33ahmbB of 81 MY ,
5.9 g of product is obtained H NVR ( CDC13): 0.68-0.76 (m 2H),

B el g by s b i

27 ml of CHCl,. It is allowed to heat to room temperature and stirred for 20 hours. -

The batch is mixed with saturated NaHCOs, the phases are separated, the aqueous phase
is extracted With CH,Cl,, the combined organic phases are dried (Na;SO,4) 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;0D): & = 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).

Example 2

4-Ethylidene-6-fluoro-2.5-dihydrox

tetrahydronaphthalen-1-yl]amino} -quinolin-2( 1 H)-one

5-Aminoisoquinolin-2(1 I-D-oﬁe:



1H). 38 200 ng (0.65 nmol) of

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

hydr oxy-2-trifl uoromet hyl propanal, 120 ng (0.76 mmol) of

5-ami ne-2-net hyl quinoline and 0.3 m of tjtaniumtetraethylate are ,stirred
in 25 mM of toluene for 2 hours at 100C. t After cooling, it is poured into
wat er, and vigorous stirring is continued. The suspension is filtered
through Celite, and it is thoroughly rewashed with ethyl acetate. The phases
of the filtrate areg s$gppsalRMuindfsl2{1H)iofe OHAAPhath. BuAl (1981, P9,9phe31-s)et at e.

It is.dried on sodiumsulfate, and the solvent is renpbved in a vacuum and

270 mg of 3-[31“(15(15&8{9* 00 ml of ethyl acetate and 500 ml of methanol in th f
met hoxyphenyl )-Sc cl %prgm}ll?f- 1r-n(%-eneyt ﬁ?ﬁ aﬁ? nol inrll-OS-n;/eI )alnr%. lrrllo]?%r-esenm0

ol ) of a1 Moas SRR ol SOR PR 5 Rt el 10 37

nmg (0.6 mol) of, i mne.i 27.m. of 2Cl 2. 1t.is.allo t eat, 1o yoom
t emperature an}W dgqgep Pﬂt&l tF%Fea%n%a?lgMeﬁeacta@ysfg T ?ﬂl&“\ée\g i @Hahtéo&thrroggléd
NaHCCO3, the phases are separajed, the agueous phase .is extracted with
oG 2. the coUBORaEEass gt e tsaction SlHOn poPRAESEA DY SHRPOTEGRGBAL r at ed by
evaporation in a vacuum Colum chrongtography on silica gel (hexane/ethyl
acet ate 0- 709 vagHems 3i8<Lofitbmtitlepompopnd is ohtgined a3 yellgst wlidacet onitril e
30-60% vyield 24 gy of product. 'H NWR (300 MHz, CD3OD): S =1.74 (d, 3H),
2.52 (d, 1H), 2.69 'HNMRHDMSOYL25 =GRS5 (bs:12H),4.255d( HI), 638 (d,51816.43(d, 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). Exanple 2710, ug), 8.07 (d, 1H), 11.39 (br, 1H)

(ck84Z)-5-{14-Et hylidene-6-fluoro-2, 5-di hvdroxy-2-(trifluoronethvl -1L

2. 344- tetrahydronanhthal en-1-yl]anino } -guinolin-2(1 H)-one

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-hyd;oxy-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
dichloromethane is added in drops over 10 minutes, and it is allowed to heat overnight.
The 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



5- Am noi soqui nolin-2(JIH) -one: 39 4.5 g of 5-nitroquinolin-2(114)-one

(Chem Pharm Bull. (1981), 29, pp. 651-56) is hydrogenated in 200 m of

et hyl "acetate and 500 ml of nethanol in the presence of 450 ng of palladi um
on activated carbon as a catal yst under noj,mal pressure wi th hydrogen unti
t-he reaction is conpleted. The catalyst is reaned by filtration through

di at omaceous earth, and the reaction solution is concentrated by evaporation
ina wvacuum 3.8 g of the title conmpound is obtained as a yeIIOM/soIid.

700 (L, 111). et foma ot of e go (lyndiefiv e BoncPai (£, L0

tetraethyl ate o

3-[1-(3-fl uoroél% %g?lﬁoxy:%é&gf"?mcégq (Q)%rt'eg?é% %m ﬁ%glod?%{? 18'3&%?%1168?%[%% hyl ) pr
opanal and 188 ggﬂﬁ b%q? nol ) of 5-am noqui nolin-2(1H)-one in 3 m of

tol uene, and tH@IHSQ %'s heat ed over one hour to 100C. After cooling, it
is poured into water, and vigorous sti'rring is_continued. The suspension is
filtered through CeHNMR@ﬁﬁ Z,|@3QD)0§Gu'g%ﬁ§¢’3]é)Aésﬁ3&d,W)bﬁ-let(%ﬁ et at e.
The phases of the filtrate are separated, and it is extracted again with

et hyl acet at e. (s} tH), $.881(q,6ld)o6 12 6 il Hin 657 (Halle), 6 48 ¢d, 1110, 637 ([ddniH), 6.98r(édyoved in
a vacuum The 5-({3-[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-
(trifluoronmet hyH), gr2ogenH),-824 (dj riNo) - qui nol i n-2(1H) -one that is thus
obtained in crude formis purified by colum chromatography on silica gel
(hexane/ ethyl acetate 50% . The thus obtained 235 ng (0.52 nmol) of imne
is taken up in 10 m of dichloronmethane and cooled to -60C. 8.9 mM (8.9
mol ) of a | W?ﬁ%?ﬁ gtribrom de solution in dichloromethane is added in
dreps over 10 m nu and it is allowed to heat overnight. The solutionis
pouifed into a gn Y 31_09 y o] . i and
vigorously stitred f T

washed With  yiamino} -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 mumol) 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 (£)-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
saturated ammonium chloride solution. 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 washed with saturated sodium chloride

solution, dried on sodium sulfate, and the solvent is removed in a vacuum. The



saturated sodi um chl oride solution and dried on sodiumsulfate. After
concentration by 40 evaporation and chromatography on silica gel

(hexane/ et hyl acetate 0-50% and subsequent HPLC (Kromasil C 18,

wat er Facetonitrile 30-60%, 10.3 ng of thg desired product is obtained.

'"H NVR (300 MHz, CD3OD): 8 = 1.76 (d, 3H), 2.53 (d, 1H), 3.13 (d, 114), 4.53
(s, I H, 5.82 (g, 1 H, 6.19 (d, I H, 6.57 (d, 1 H, 6.69 (d, | H), 6.77
(«dd, 1 H), 6.98 (dd, IH), 7.29 (t, 1H), 8.24 (d, IH) Exanple 3 55- ,

r'2- Hydr oxy- 4- gégapifioh 8¢ Retusm(dhfdnhdtesasiphyhkilich gdl. (Rexdndlethl dcafated)-05%) yields

apht hal en-1- yllam no) -auinolin-2(1 H)-one

2- Hydr oxy- 4phenplg of (E)f2'-ﬁ9@6}@@?ﬁ%b'P—2J(lﬁﬂh014>nﬁﬂ1§l)-hcﬂ>t-4eﬁﬁl ah@®0.12 8% ladcoRd]. @ 0.5

Mtitaniumtetraisopropylate solution in toluene is added to 400 ng (1.4

Toom temperature, - TN RMERFPCE 82 TR pH G AN, Be 1808 1 38157

mours Co 100 HL ORI A C RO A T SRR S, Sl O °

chromat ography on silica gel (hexane/ethyl acetate 15%, and 1.85 g of

2- hydr oxy- 4- phenyl -2-(trifluoromethyl)- hept-4-enoic acid ethyl ester is
obtained as an E/Z m xture. 0,75 g (2.3 mol) of 85)62

hydr oxy- 4- pheny! - 203tmi { ;Susmebhef Hignipmfetmettylaioisiaddedtp #0@ meg /0. 78 Jrrael) pE2-c ool ed
in 20 M of diethyl ether to -5C, and 175 ng (4.6 nunol) of lithium

al umi num hydr ihgidroky-4ephenyd-2-(trifleaypinethylp-heptidaenpband 130 mg(Pet3 mmolyiofi Gtagdno-1 t i s
stirred for I hour at OC and poured into saturated amoni um chl ori de

sol ution. The qaliBlieQsiH)onesn § inlitof todeknt,und d@finikriré fsteated Gvdr2 holuss to h0sQUghl y
rewashed with ethyl acetate. The phases of the filtrate are separated, and

| 1< s extract by 366N, s foulidilo WiR! A SigordusisBrit@ I&shtinhdd) TRisHpRAGh

sodi um chl ori de

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 asa
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)ofa I 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
chromatography on silica gel (hexane/ethyl acetate 0-50%), 12 mg of the desired product
is obtained.

'H-NMR (300 MHz, CD;0D): &= 1.17 (t, 3H), 2.32 (dq, 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, L1H), 7.69 (d, 1H), 8.25 (d, 1H)



solution, dried on sodiumsulfate, and the solvent is renmoved in a vacuum
The 41 separation by column chromat ography on silica gel (hexane/ethyl
acetate 0-15% vyields 0.42 g of

(E) - 2- hydr oxy- 4- phenyl -2-(trifl uoronethyl)-hept-4-enal and 0.12 g of

al cohol. "H- NWR (300 MHz, CDC13): 8 = 1.006 (t, 3H), 2.26 (dg, 2H), 3.26 (d,
11-1), 3.33 (d, 1H), 3.69 (s, 1H), 5.79 (t, IH), 7.20-7,33 (m 5H), 9.22
(s, 1H) 0.3 mM (1.5 nmmol) of titaniumtetraethylate is added to 200 ng (0. 73
mmol ) of 2- hpQ@lgéx-ﬁ-phenyl -2-(trifluoronethyl)-hept-4-enal and 120 ny
(0.73 mmol ) of 5-am no- quinolin-2(1H)-one in 5 mM of toluene, and the
mxture is healef OVErEdyIRHE-S-Hudro-29 i R REmyh Y Sapoured into
wat er, and vi iltered
through Celite [ h ethyl acetate. The phases
of the filtratdeB SUSTR A PIK =d®Xgain with ethyl acetate.
It is dried on B sodium ?I L%F,_apd the solvent is renoved in a vacuum and
310 ng of 5-{ PR daypIl-phihalazin-1-one;

4-phenyl -2-(trifluoronethyl)-hept-4-en-1yl]im no}-quinolin-2(1H)-one is

obt ai ned as a3']¥PWGé'IBW©ng1dQS5 ng (0.36 nml) thereof in 5 m of

di chl oronethane is taken up and cooled to -78C. 1.8 mM (1.8 nmmol) of al M
titani um tetrachl ob.3Ug of dinittapbhalide ((etzahiedronettn@Ae1)i 42, padE7:30). B Mgsofover 5
m nutes, and the cooling bath is renoved after Gs, 10 mnutes. After

anot her 30 nm Mdtremosuctiainside ard 16 rhjaf bengoyh perbride tue refvwned ire8pmi af ure i s
poured into a m xture of ice and saturated sodi um bi carbonate sol uti on and
vigorously sbédzogidlubfide #fd Heatad bg sxpokiire it¢ light unhltheftavvdnlis eshipletedCcRiAL €,
washed with saturated sodium chloride solution and dried on sodium sul fate.

AFLBr concent padel 96\ whtér, QUSRMWPW IO BCRIBSMERIANS WWHSRAN SRINH tiflesSiith Wate Blied,
(hexane/ et hyl acetate G- 50%, 12 ng of the desired product is obtained.

" H-NVR (300 Mgy th%@ is fRmoved ih & vabuuns .24 & ofFbiditb-4-Alfo-pithRde iobtathds  3- 07

as a solid.

'H-NMR (300 MHz, CDCl3), 6 =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
and brine. Itis dried, and the solvent is removed in a vacuum. After recrystallization
from ethyl acetate, 2.35 g of 5-nitro-phthalazin-1-one is obtained as a solid.

'H-NMR (300 MHz, DMSO-dg), 6 = 8.05 (t, 1H), 8.57-8.66 (m, 2H), 8.73 (s,

1H), 13.13 (bs, 1H)



(d, 111), 5.18 (s, 1H, 6.32 (t, 1H), 6.52 (d, 111), 6.60 (d, 1H), 6.71 (d,
111), 7.18 (d, 1H), 7.26 (t, 2H), 7.37 (t, 1H), 7.69 (d, 111), 8.25 (d, 1H
42 Exanple 4 (cis, Z1-5- { f

4- Et hvl i dene- 6-fl uor o- 2. 5- di hydr oxv- 2- (tr),fluororrethyl) 1.2.3.4-
fetrahydronapht hal en- 1-vl ] am no} - 2- met hyl pht hal azi n-1-one 5- Am no- 2- net hyl
pht hal azi n-]-one: 3-Brono-4-nitro-phthalide 5.37 g of 4-nitrophthalide
(Tetrahedron Lett. (2001), 42, pp. 1647-50), 8.04 g of N-bronosuccinim de
and 196 ny of 2NeAEAYI-niBBAMiatk®indl-8nd €f | uxed in 80 m of benzotrifluoride
and heated by exposure to light until the reaction is conpleted. It is

added to water, extsacschii phunslusili QiR RS AN of PERRAGN BRYSM art bRy W LN

water, dried, and tRe solvent is renoved in a vacuum 7.24 g o

oo R e N o A

5-Nitro- phthaIaJnI one: drazi Ifat and 4 g of
sodi um car bon %" 5 3"5?011%1&% ﬁ?ggs&dtoﬁq{e Pﬁ\ﬁg VTB etﬁ8l Then,
7.24 g of 3-brono-4-nitro- alide in m_of ded nd|t|s
Sirrad tor ARG te s Rbate s e Witk Whierad bR, é‘r‘gle AR e
several tinmes with ethyl acetate, and the or I C phase I's washed with water
and brine. |t sol¥enyjs removedin avaenuay| L ehe of %—n}egwbé-@grq -phthalgzipdoane iaf t er
recrystallization fromethyl acetate, 2.35 g of 5 ni tro-phthal azin-1-one is
obt ai ned as aobteinedjas a yellgwrsolido0 MHz, DVBO-d6),8 = 8.05 (t, 111), 8.57-8.66
(m 2H), 8.73 (s, 1H), 13.13 (bs, 1H)

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

o (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 ethy! 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, CDCl;), = 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 tetraethylate is added to 430 mg (1.4 mmol) of 3-
[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-hydroxy-2-(trifluoromethyl)propanal and
253 mg (1.44 mmol) of 5-amino-2-methyl-phthalazin-1-one in 50 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



e mme i A

43 2-Met hyl -5-nitro-phthal azin-1-one 1.6 g of 5-nitro-phthal azin-|-one and
2.31 g of potassiumcarbonate are stirred for 10 m nutes at room
tenperature in 60 mM of DM. 1.1 m of nethyl iodide is added, and it is
stirred overnight. It is added to water, extracted several tinmes wth ethyl
acetate, and the organi c phase is washed Wth 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

(200 e, DUl it i Vg S g gl bl 875 (5
Y AR R R By B B 4 5

and the Sol vt Paapeliagaue oS ahed s 45 mEticrometond s cooted ts '
5-am no- 2-net hyl - pht hal azin-1 -one is ‘obtained as a yellow solid. ts:

"H NVR (300 MH20° 1) (12-mrgol} of ¢ & M Baren tribroridg golutiey) in dichdorpmethanelis 7.8 (d,
1H, 8.16 (s, 1H) 0.6 m (2.4 mmol) of titaniumtetraethylate is added to
430 mg (1.4 mmaskdgd of dr8ps over 10 minutes, and the solution is subsequently refluxed over 8 hours.

[ 1- (3-fl uoro-2-net hoxyphenyl ) -cycl opropyl ] -2-hydroxy-2-(trifl uoromnethyl)prop
anal and 253 TR dodled4olition s potired id6ra Afixtdre ot lideydnd Bitifatddastinn bied¥boratt 50

of toluene, and the mxture is heated to 100C over 2 hours. After cooling,

it is poured igQfiRioNah&Vigofrsly e RS Mittdsl Ms btrdeRAifH@ehlorbRRthaHS Pensi on
is filtered through Celite, and it is thoroughly rewashed with ethyl
acetate. The 65 with shilifarddl shéi [ GIGHIE 561 &fd%‘ief gﬂiéodi&n'sglfatﬁxkﬁaﬂ ed

t 1s on so t

agaixn with ethyl acetate. | rie um sulfate, an e solvent is

et concentration 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).

Example §

1.2.3.4-tetrahydronaphthalene-2,5-diol

5-Amino-2-methylquinazoline

12.7 g (62 mmol) of 2-methyl-5-nitro-3H-quinazolin-4-one (M. T. Bogert, V. J.
Chambers J. Org Chem. 1905, 649-658) and 37.5 g of phosphorus pentachloride are
refluxed in 75 ml of phosphoryl chloride over 20 hours. After cooling, it is poured into
saturated NaHCO; solution and extracted 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



44 renoved in a vacuum The 650 ng of 5-({3-[1-(3-fluoro-2-nethoxyphenyl)-
cycl opropyl]-2-(trifluoronethyl)propan-I-yl}-imno)-2-methyl-phthalazin-I-on
e that is thus obtained in crude formis taken up, in 55 ml of

di chl oronet hane and cooled to -30C. 12 nigb (12 nmmol) of a 1 M boron
tribrom de solution in dichloronmethane is added in drops over 10 m nutes,
and the solution is subsequently refluxed over 8 hours. The cool ed solution
i.S poUred into a mxture of ice and saturated sodi um bi carbonate sol ution

and vi gor ous! Walred! 2¢ dfpallaurivisuddesto chiboh,and itli§ stirteddviiletteingi coble@ Watiet hane,
washed with saturated sodi um chl oride solution and dried on sodi um sul fate.

After "v. CO”Q&%f@hbt&@u@dérﬁ\h%@g&iétﬁBsp%@Q a€ horaiap Cg,@%?dofwatapstss lelfodediel
(hexane/ et hyl acetate 0- 509 subsequent HPLC (Kromasil C18,

wat er / acet oni tef gl %Dg&u?&-/%y mZ&sW fi ﬂ%ﬂtxbﬂ&)r x@%e‘h’é‘ed wﬂéﬁg# filis ie%a%g%ﬁ%éo 3 84

"H NMR (300 Mz,

(s, 3H), 4.59 ngl dg g&x};plol a‘!:i(_lL g?g_ﬂc@ﬂgzédn_%}' evggc? ?ﬁo@: %eg' gﬁro%jato:b}aph; o§ 9111%5 gel Jv]ith)

7.63 (d, IH),

Z)-4- Bthyllden azolin no]-2-(trifluoroneth
yl)- 1.2.3.4- te fﬂg? @ﬁ%m ﬁgﬁr?gaﬂ’%?f °cﬂr°‘i§’°}3\ﬁ1°m§3’§g1rret hyI C]UI nazol | ne
12.7 g (62 mml)o 2-nmet hyl -5-nitr gwnazolln 4-0

J. Chanbers J. O gHeMMR(G @w-z,@wm &h 6> élﬁ)éf&@f %}%éﬂﬂ&ldﬁ) 75
pentachloride are refluxed in 75 m of phosphoryl chloride over 20 hours.
After cool i ng,d,H) 36H@utH) 9i40t(s 1HHat ur at ed NaHCO8 sol uti on and extracted
with ethyl acetate. The organic phase is dried, and the solvent is renoved.
14 g of 4-chloro-2-nmethyl-5-nitroquinazoline, of which 4.5

0.8 ml (3.2 mmol) of titanium tetraethylate is added to 500 mg (1.63 mmol) of 3-
[1 -(3-ﬂuoro-ﬂZ-methoxyphenyl)-cyclopropyl]-2~hydroxy-2-(tn'ﬂuoromethyl)propanal and
300 mg (1.88 mmol) of 5-amino-2-methyl-quinazolin¢ 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

removed in a vacuum. After chromatography on silica gel (hexane/ethyl acetate 0-60%),

350 mg of 3-[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-1-[(2-methyl-quinazol-5-
yl)imino]-2-(trifluoromethyl)propan-2-ol, which is taken up in 36 ml of dichloromethane
and cooled to -30°C, is obtained. 7.9 ml (7.9 mmol) of 2 1 M boron tribromide solution
in dichloromethane is added in drops over 10 minutes, and the solution is subsequently
refluxed over § 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 HPLC (Kromasil C18,

water/acetonitrile 30-60%), 86 mg of the desired product is obtained.



g (20.2 mmol) in 225 m of ethyl acetate and 22.5 ml of triethylamne are

di ssolved, is 45 obtained. 2 g of palladiumis added to carbon, and it is
stirred while being cooled with ice for 4 hours under a hydrogen atnosphere
at normal pressure. Catalyst is renoved 4fromthe sol ution by neans of
filtration through Celite, whereby it is Pewashed with 200 m of ethanol
and concentrated by evaporation. After chromatography on silica gel with

et hyl "acet at e- et hanol (0-10%, 530 ng of the product is obtained. 'H NWR

(d, 1Hy 765 (1, T §0qhs ey’ st iRl sus dee @ 1D, oib ez >
Eitzge]'E Ihﬁl)fz)e(fl i‘é?ﬁéﬁsgﬂh@ﬂyg%géﬁiﬁp@m@z@g&o@ %5? H’ 1@1?0% Wg’t hyl ) prop
foluene, and HRRC R Gilel PR BT G hours. Arter cooling, it

is poured into water and vigorous stirri'ng 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 wth

et hyl acet at eExampleSA#SB guc ois, 24 ithytidsme-6-dluero- krf(@-meéthylqeinaastin-5-d)amizgioved in
a vacuum After chromatography on silica gel (hexane/ethyl acetate 0-60%,
350 ng of 2-(trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-2,5-diol is cleaved into the
3-[1-(3-fluoro-2-net hoxyphenyl) cycl opropyl]-1-[(2-nethyl-quinazol - 5-

yl)im no] - 2- (&dahfibier pret eﬁm of prepdiatdle chizalt HIMEO (Clirdcel (B 201):0f

di chl oronet hane and cool e .is obtal ned. 7.9 m (7.9 muol) of al M

boron tribrom de :’E Mﬂ’m&n i*ELl‘ﬁ a{g})ﬁ?(ggﬂ%ef@gqmg?g&y%e cool ed

m-gyt es, and the s Ion 1s su seque over

sélkitition is pour in r o.f nd sat ur ated sodi um bi carbonate
sol uti on and %g‘F’ﬁ&e}F@’%@WP{%E éﬁﬂ’l”’ﬂut es. is extracted with
di chl oronet hane, washed with saturated sodi um chI ori de solution_and dried on

sodi um sul fate. AfxrEnantiomer mnplkyticad HPBL: R apdrlanind@hiraleel G &0 i Hhwd 6l C 18,

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

Example 6
(cis, Z)-6-Chloro-4-ethylidene-1-[(2-methylquinazolin-5-yl)amino]-2-(trifluoromethyl)-

1,2,3 4-tetrahydronaphthalene-2,5-diol
3,3,3-Trifluoro-2-{1-(3-chloro-2-methoxyphenyl)-cyclopropylmethyl]-2-hydroxy-

propionaldehyde
1-(3-Chloro-2-methoxy-phenyl)-cyclopropanecarbonitrile:

5.50 g (30.36 mmol) of (3-chloro-2-methoxy-phenyl)acetonitrile is dissolved in
50 m! of DMF. At 0°C, 2.96 g (73.93 mmol) of a sodium hydride suspension (55-60%)
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-dibrdmoetha.ne 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



wat er/ acetonitrile 30-60%, 86 ng of the desired product is obtained. 46

1H NWR (300 MHz, CDC13); 6 = 1.83 (d, 3H), 2.66 (d, 1H), 2.81 (s, 311), 3.22
(d, 1H, 5.03 (d, 1H), 4.67 (d, 1H), 5.85 (d,1H), 5.95 (g, 1H), 6.55 (d,
114), .6.85 (dd, 1H), 6.95 (d, IH), 7.28 gd, 1H), 7.66 (t,;1H), 9.35 (s,
I-H) . Exanple 5A/5B (rac,cis, 7

Z)-4-Et hyl i dene-6-fl uoro-I-[(2-nethyl qui nazolin-5-yl)am noj -
2-(trirfluoronethyl)-1, 2, 3, 4-tetrahydronapht hal ene-2,5-diol is cleaved into

0D 207) (- SRR BRIt FEER SnoBICRYR i e Pheidbbisd 4 .7
anal vt cal  TPIE T LG e compedais Sl P o Pty GBRHY 471 34

hexane/ et hanol 10% 1 mi/mn of flow) Exanple 6 (cis,

Z) - 6- Chl or o- 4-(8H)11;7943H), 4+13-(PH2-7r98t(h§),q&i8ﬁEb 7139-(EH).

-yllam nol -2-(trifluoronethyl)- 1.2, 3, 4-tetrahvdronapht hal ene-2, 5-di ol
3,3,3-Triiluoro-2-[]-(3-chl oro-2-met hoxyphenyl ) -cycl opropyl nmet hyl ] - 2- hydr oxy
- propi onal dehyde 1-(3-Chl oro-2-nethoxy-phenyl)-cycl opropanecarbonitrile:

5.50 g (30, 36 Ir3eChlomt2-mathoky-phenyD-ayelbjropanepdrbaldehyde:et oni tril e i s di ssol ved
in 50 mM of DM. At 0C, 2.96 g (73.93 nmmol) of a sodium hydri de suspension

(55-60% is added4i36¢aR21 snSdly 6 1-@achlovbRhrhéthah-phenydt-2gclopibpfiecatbonitbileis
m nutes of stirring at 0C, 7.16 g (38.09 nmol) of 1,5-dibro noethane is

added in drolo?ésg@lfvl:&ﬁa ’Et&lféﬂtage&vﬁ{d%gf}fa%tﬁirn mi&&?ﬂs%@&?@%@?ﬁ‘é’ Afﬁkﬁ‘s reaction

m xture is added to water and extracte ee tines wt met hyl tert-butyl
ciher Tne CoTohRes 0Ly PSR U LRI RN B AP Rl e
solyent is in drops, and the batch is stirred for two more hours at this temperature. Then, 239.2 mi

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

phase is subsequently re-extracted twice with methyl tcrt-butyl ether. The combined

organic extracts are washed with brine and dried on sodium sulfate. After the dessicant

is filtered off and the solvent is spun off, 5.42 g (> 100%) of the aldehyde is obtained,

which is further used in crude form.

'H-NMR (300 MHz, CDCL): &= 1.39 (2H), 1.68 (3H), 3.86 (3H), 7.00-7.12

(2H), 7.37 (1H), 9.20 (1H).

(E/Z)-3-[1-(3-Chloro-2-methoxy-phenyl)-cyclopropyl]-2-ethoxy-acrylic acid ethyl ester:
At 0°C, 15.3 ml (24.25 mmol) of butyllithium (1.6 molar in hexane) is slowly
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



47 spun off is chromatographed on silica gel (nobile solvent: ethyl
acetate/ hexane). 4.36 g (69.2% of the desired conpound is isolated. 'H NWR
(300 MHz, CDCI3): 8 =1.34 (2H), 21.70 (3H), 4.13 (3H), 7.02 (1H), 7.18
(11-1), 7.39 (1H. 1-(3-Chloro-2-net hoxy4-8phenyl ) - cycl opr opanecar bal dehyde:
4.36 g (21 mol ) of 1-(3-chl oro-2-nethoxy-phenyl)-cycl opropanecarbonitrile
is dissolved in 75 ml of toluene, and the reaction mixture is cooled to
:70C. "At this tenperature, 26.14 m (31.50 mmol) of a 1.2 nolar D BAH
solution in t | ' : ' | ] t WO
nmore hours at@? %?sﬂﬁ? é()al o@ggﬂfg&%%@?gy‘gmﬁ gp%?{ogpiéﬁﬁ/omf’gﬁégrg?dc%gg i3d IS
careful |y added | rLops, whereby t enper at ur ui.ckly rises. to -5Cto
(50 After o B pRHE G R AR 0°Clo e RO Bttt AT Surhe, s
added, and the hatch is stirred vigorqusly. The organic phase i s separated,
and the aqueod¥§mi &5@0%“%‘86%‘6&&ﬁ’P%%“P%WFé%‘E‘B@StWA}hc 6530 exgactRd)
tert-butyl ether. The conbined organic extracts are washed with brine and
dried on sodi thraedimes acith methyldert-bufzl ethers Thepambined greanieextesctsiare fuhert he
solvent is spun off, 5.42 g (> 100% of the al dehyde is obtained, which is
further used worked uples dsualyand the MuRii8O® sk is cioBlaBigraphed-ou Sificy galimolile68
(3H), 3.86 (3H), 7.00-7.12 (2H), 7.37 (111), 9.20 (1H.

(E/ Z) - 3-[ 1- ( 3soBrennrahy -acsatbheyanp)) e8A g ¢709e4)@f thepiebitedonripbandy/is dotagddias aaci d
ethyl ester: At 0C, 15.3 m (24.25 mml) of butyllithium (1.6 nolar in

hexane) is s|pw Mixt@6ldR6k thia rébis6) SnlyAhe?pdzition 02 the4ignaldnd nof theite@@icapil am ne
in 5.9 M of tetrahydrofuran, and it is stirred for 30 nore m nutes. The

thus pr Oducedinhﬁgtre{l/ P} @g g’ﬁ-(km lﬂfoQ\PS‘Ht-lQ{vg{ @té?] ypiz(, €DAH: 0 359099, 1.09,

(dirgt hoxy- phosp oXy-acetic ac ester, introduced Into 17.3

T of el ANyt e oo SPACHI0hCA0, 4. L. Bs 77 668, XR1b6H B2 86, StITring,

4.42 g 48
(E/Z)-3-[1-(3-Chloro-2-methoxy-phenyl)-cyclopropyl]-2-ethoxy-acrylic acid:
4.83 g (14.87 mmol) of (E/Z)-3-[1-(3-chloro-2-methoxy-phenyl)-cyclopropyl]-2-

ethoxy-acrylic acid ethyl ester is mixed with 140 ml of 2 1 M NaOH in ethanol/water 2:1
and stirred overnight at room temperature. The ethanol is drawn off in a rotary
evaporator, the mixture is diluted with water and extracted three times with methyl tert-
butyl ether. The organic phases are discarded after TLC monitoring. The aqueous phase

o is acidified with a 1 M HCI and extracted three times with methy! tert-butyl ether. The
combined organic extracts are washed with brine and dried on sodium sulfate. The
residue that is obtained according to the usual procedure (4.33 g = 98.2%) is used in
crude form in the next stage. For this reason, only the position of the signals, and not
the integration, is indicated in the IH-NMR below. 'H-NMR (300 MHz, CDCl3): 8=

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.



(20.98 mmol ) of the al dehyde 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
mxtuwe is mxed with water and extractedg three tines with nethyl
tert-butyl ether. The conbi ned organic extracts are further worked up as
usual, and the remaining residue is chronmatographed on silica gel (nobile
solvent: ethyl acetate/hexane). 4.83 g (70.9% of the desired conpound is
kFsol ated as afi A L L C { R ] he ition of the
signals, and 2& F{ﬁg&ﬁ%@gxﬁ n?ﬁ}?js-éy cIIo‘?goi%gthé%R% %Oéﬁgcﬁ?ﬁm bel ow. ' H NWMR

§20- 4 30, 570, e O ndlst Ry Rt dmblons ey ey . 4 0O
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4.83 g (14.87 ;
(El1Z2)-3-[1-(3-chl oro-2-net hoxy-.phenyl )-cycl opropyl ],- 2- .et hoxy-acrylic acid
ethyl ester i20%: MFT\RP%%KGF utedrwith ome watenyans made E%”Fbwtbva?‘é?sngl and
stirred overnight at roomtenperature. The ethanol is drawn off in a rotary
evapor at or, t ¢rebonaset Ut is ekigactid| three times with methyt testirbhityd ethen,and thetdombinedi nes wit h
nmet hyl tert- butyl ether. The organic phases are discarded after TLC

moni t ori ng. Thganriqextoacts qpddiseardddaftacTC foaitoniig [The aquédubiphase icacidifiedact ed
three tines with nethyl tert -butyl ether. The conbined organic extracts
are washed W {ith bV hedraclotic actdlardextraciediwith tiefhyl rt-bite etie@SA fercadditivhali s

obt ai ned according to the usual procedure (4.33 g = 98.2% is used in crude

formin the nggh v%&ﬂﬁuui@m?g*thém?amedemg&,-nﬁ?ﬁwm%%ggl}w K0 Rloblalieaslgnal s,

and,not the integration, 'Is indicated in th ow. 'H NVR (300 MHz,

3)7 08, T %ﬁ(@é;ﬁﬁg@&ﬁg% 4397021 1.05 A, 339 W), 4:03BHR 639 1, %%

3-[1-(3-Chl org-2-net hoxy-phenyl ) -cycl opropyl ] - 2- oxo-propionic acid: 4.33 g
(14.59 mol) &R07BOAPHY. [ 1- (3= chl or 0- 2- met hoxy- phenyl ) - cycl opropyl ] - 2-

3-[1-(3-Chloro-2-methoxy-phenyl)-cyclopropyl]-2-oxo-propionic acid ethyl ester:
15.12 g (56.27 mmol) of 3-{1-(3-chloro-2-methoxy-phenyl)-cyclopropyl]-2-oxo-

propionic acid is dissolved in 350 ml of ethanol and mixed with 6.3 ml of sulfuric acid

(conc.). After five hours of refluxing, the reaction mixture is spun in until a dry state is

reached. The residue is taken up in 700 ml of saturated sodium bicarbonate solution and

extracted three times with ethyl acetate. The combined organic extracts are washed with
brine, dried on sodium sulfate, and the solvent is spun off after the desiccant is filtered
off. After chromatography of the residue on silica gel (mobile solvent: ethyl
acetate/hexane), 12.36 g (74%) of the desired ester is isolated. 'H-NMR (300 MHz,
CDClL); 6=10.90-0.98 (4H), 1.30 (3H), 3.19 (2H), 3.97 (3H), 4.20 (2H), 6.95 (1H),

7.20-7.30 (2H).



et hoxy-acrylic acid is added in 65 m of sulfuric acid (1 M and stirred
overnight at 90C. After cooling, it is diluted with some water and nade
basic with potassium carbonate. It is extracted three tinmes w th nethyl
tert-butyl ether, and the conbined organic extracts are discarded after TLC
nonitoring. The aqueous phase is acidifi eciJ with I Mhydrochloric acid and
extracted with methyl tert-butyl ether. After additional wusual working-up,
3.40 g (86.7% of the desired a-ketocarboxylic acid is obtained. |H .;§
NMR (300 Mz, 2§DA-8hiorc>2 ndhcky- 1)-cyel &hibthyIR3 33 4ifidbro-2- 05 (3H), 6.99
P 7.20-7.?3@(2%1). §-peh)D)-cyeldpropykhthy!}

3-[1- (3- Chl or Qs : - & | ]-2-oxo-propionic acid ethyl
st E 15, 12 RRBR RO hid Kol RGPV e ’
3-[I-(3-chl oro-2- %hﬁﬂﬁ\é ) ] - 2- 0X ORI G d s

di ssol ved in 350 giiéc:?)&g' ano i)é)%g%?ﬁ(gg%lg%yit-hw@??%cﬂ) "gjﬁf&? toﬁ’iygcja%fod
(conc.). After five hours  of refluxdng., .the r Lon m Ny nin
until a dry Sp@p@n}csacufeélivé g mﬁﬁgﬁr%@ﬁg é“’f‘%l?gﬁ(f?%fﬁ“°a?5“%‘h%f§8“%@§rm

sat urat ed sodi um, bicaybaonate sol utiop and _extracted three tinmes wth ethyl
acetate. The &Gr%"‘ts?ll@&‘{ ’6‘r3§a‘m ‘tfst@ﬁlygeﬁgm‘a r‘%ﬁ‘?ﬂgi I‘f&)"f\ﬂﬂqi?my eiurg, fluggde,
sodium sul fate, and the solvent is spun off after the desiccant is filtered
of f. After chithydtetsgs added, ibfs stied peasnightat somstempergtuse  The Keastipramixdpre it :
ethyl acetate/hexane), 12.36 g (749 of the desired ester is isolated.

' H- NMR (300 Miityted witicngthy! grt=butyl@then agd washeyl first with watedjand thenovitivhine. 3. 97
(3H), 4.20 (211), 6.95 (1H), 7.20-7.30 (2H). 50 2-]

1- ( 3- Chl or o- 2Adtet the xyuap hegdure Glyyihg arddiltering off\of theZoBeft) ithe fesidoe - 2-
tr¥pet hyl silyl oxy-propionic acid ethyl ester: 6.18 g (20.83 mmol) of

342 ( 3-i chl otkormitRtaphedoriiiae) (rmaobile aplventy bthyPacerietheRirpi 165 @ (66:4%) et hy |
ester and 3.55 g (24.99 mol) of (trifluoronethyl)-trinethylsilane

of the desired, but contaminated compound is 1solated.

2-[1-(3-Chloro-2-methoxy-phenyl)-cyclopropylmethyl}-3,3,3-trifluoro-2-hydroxy-
propionic acid ethy] ester:

5.65 g (1.75 mmol) of the compound that is described in the previous section is
dissolved in 76 ml of tetrahydrofuran and mixed with 4.34 g (13.75 mmol) of

tetrabutylammonium fluoride trihydrate. After one hour of stirring at room temperature,

it is worked up as usual, and the residue that remains after the solvent is spun in is
chromatographed on silica gel (hexane/ethyl acetate 0-30%). 3.24 g (64.3%) of the
desired compound is isolated. 'H-NMR (300 MHz, CDCls): & =0.59-0.69 (1H), 0.73-
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).



are dissolved in 33 m of tetrahydrofuran. After 51 ng of
tetrabutyl anunonium fluoride trihydrate is added, it is stirred overnight
at roomtenperature. The reaction mxture is diluted with nmethyl tert-butyl
et her, and washed first with water and th n with brine. After the usual
procedure (drying and filtering off of the solvent), the residue is

chromat ographed on silica gel (nobile solvent: ethyl acetate/hexane). 5.65 g
(66.4% of the desired, but contam nated conpound is isolated. 2-]

or opi oni o ac 4 20 Ty NORPE YLK RRLABYPRBL e obrohy by atig: YO
described in tr};}ﬁ igﬁf’q&éh qe‘s; section is dissolved in 76 m of tetrahydrofuran
and m xed wt p g? .75 mmol ) of tetrabutyl amonium fluoride

trihydrate. After hour,.gf _stirring at. room t erature .. it i.s worked up
as usual, and the ROGOGHE YALImOILREhAES thet 1 depertoatm B precadinn hriipn s,

chr omat ogr aphed o LlLc |l (hexane/ et hyl acetate, 0-30% . .3.24 64. 3%

of the desi reﬁssel}ﬁaem%m%ggw%r stherand mixechiRPorioRs \ratb_sig’ @sélé’?.mraolio .59-0. 69
(1H), 0.73- 0.82 (1H), 0.98-1.20 (5H), 1.75 (1H), 3.09 (1H), 3.39-3.51 (1H),
3.80 (IH), 3. g#himrogdumingpy hydsideat (°Crindern, apger(gas.Hjfteriwpangre hoyrs ofgtirring at
3,3,3-Trifluoro-2-[1-(3-chl oro-2-net hoxyphenyl ) -cycl opropyl net hyl ] - 2- hydr oxy
- propi onal dehyes°C02.8%) of sftdraiel] Sodiuml bicacfonhite @olatidreis chtedilly sddéetbimciropgsae i n
the preceding section is dissolved in 8 nl of diethyl ether and mxed in

portions with : 5~Hi%lt Lt b g %ﬁﬂ:&i : under a
cover gas. Aft‘g?'{@n\b&#grﬁ choure)s(“géeegﬂe%?fd{néﬂeglﬂ H toEl C, ’fﬂ%ccrﬁr\gblgéa saturat ed
sodi um bi carbonat e sql ution_ i areful Ly added.in drops at .0C After being
extracted thr e%rg*f'f’?rﬁ’gm\x}staﬁe W@ﬁéf’s '{38% J%ﬁ?@ﬂmagetl%g?t?mf(ﬁées@@fm ned organic

extitact s are shed as usual . __The ul tijmt el ai.ned resjdue i.s
XELA Wcgjl'uomatograpllljeduon a Flashmaster. I% mg (%S %% olf a quture t%onsl,xsts of the

desired aldehyde to 64% and the starting ester to 36% is isolated.

0.39 ml (1.9 mmol) of titanium tetraethylate is added to 300 mg (0.93 mmol) of
3,3,3-trifluoro-2-[1-(3-chloro-2-methoxyphenyl)-cyclopropyimethyl]-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
water, and vigorous stirring is continued. 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 dried on sodium sulfate, and the solvent is
removed in a vacuum. The 3-[1-(3-chloro-2-methoxyphenyl)-cyclopropyl}-1-[(2-
methyl-quinazol-S-yl)imino]-2-(triﬂuorbmethyl)propan—Z-ol that is thus obtained in
crude form is taken up in 23 m! of dichloromethane and cooled to -20°C. 7.8 ml (7.8
mmol) of a 1 M boron tribromide solution in dichloromethane is added in drops over 10
minutes, and the solution is subsequently refluxed over 3 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



chromat ogr aphed on a Fl ashmaster. 750 ng (65.5% of a m xture that consists
of the desired aldehyde to 64% and the starting ester to 36%is isol ated.
0.39 M (1.9 mol) of titaniumtetraethylate is added to 300 ng (0.93 mmol)
of 3,3, 3-trifluoro-2- [ ] -(3-chloro-2-gethoxyphenyl)-cycl opropyl net 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 toluene, and the m xture is heated
t<o 100C over 2 hours. After cooling, it is poured into water, and vigorous
stirring is cewiporatied, chidirategrapieyroni silivaigsl (li sé¢parationt hexanefbth¢rdcetate 15r20%,
thoroughly rewashed with ethyl acetate. The phases of the filtrate are

separat ed, and. iSepdrtion® Hekae!2eptopal 10%), 4 dg&!ﬂlﬂéde%ﬁ&iﬁb&ucthioﬂtﬁnéﬂried on
sodi um sulfate and t he sol vent Is renoved in a vacuum The 3-[]

- (13- chl or 0- 2- met hoxy BARYB00 WY, t” %@E}"d 17&(3%) 2.58 (d, 1H), 2,83 (5, 30), 3.15

net hyl - qui nazol - 5-yl )i m noj-2-( [ UGy onet hyl”) propan- 2 IS thus

obtained in r n ol ed

fo 200 75 i 10: 485 Ay SHTYG b0 AR b ik 73T ﬁwzf‘f‘c" 185

di chl or onet ha i in,drops over 10 mnutes, and the solution is
subsequent |y BEH“§Q2§92€%¢’§&%ours. The cool ed solution is poured into a
m xture of ice and saturated sodi um bi carbonate sol ution and vi gorously
stirred for 15 mnutes. It is extracted with dichl oronethane, washed with
saturated sodiumchloride solution and dried on sodiumsulfate. After
concent r at i on Expogde 7 evapor ati on, chromat ography on silica gel (1.

separ ati on: hexane/ethyl acetate 15-20% 2. Separation: hexane/2-propanol
09@ 4 ng of (k&) -G«Chlorod-6 thong-14[¢ y? meethylquingsbts Raning

-1‘75 (d, 3H, 2 58 (d 1FD 2. 83 (s, BFD 3.15 (d, 1H), 4.65 (s, 111),
5.8%'(q, 1H), thyl -@ on ené:219dioll, 1H), 7.25 (d, 1H), 7.71
(t, 1H), 9.65 (s I H). Exanple 7 (cis. Z)-6-Ch|oro-4-ethy|idene-

-[ (7-f1 uor o- 2-5ugmingl Bfud*a20héthylguinkoting nol -

17 g (70.5 mmol) of 3,6-difluoro-2-N-pivaloylaminobenzaldehyde (L. Florvall, 1.
Fagervall, L.-G. Larsson, S. B. Ross, Eur. J. Med. Chém. 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
while being stirred vigorously, and the solvent is removed in a vacuum. After

chromatography of the residue on silica gel with hexane/ethyl acetate (0-70%), 4.5 g of

7-fluoro-5-N-pivaloylamino-2-methylquinazoline is obtained.

1 g (3.82 mmol) of 7-fluoro-5-N-pivaloylamino-2-methylquinazoline is dissolved
in 74 ml! of toluene and cooled to -70°C. Over 30 minutes, 9.5 ml (11.4 mmol) of a 1.2
M diisobuty] aluminum hydride solution in toluene is added in drops. The reaction
mixture is allowed to heat to -40°C and stirred for 4 hours at -40°C. Water is slowly
added, and it is stirred for 30 minutes at room temperature until a precipitate forms,
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



(trifluoronmethv fl-1.2.3.4-tetrahydronapht hal ene-2.5-dial 5

Am no- 7f | uor o- 2- met hyl qui nazoline 17 g (70.5 mmol) of

3, 6-di fl uoro- 2- N- pi val oyl am nobenzal dehyde (L. Florvall, |I. Fagervall,
L.-G. Larsson, S. B. Ross, Eur. J. Med. qgenl 34 (1999) 137-151), 9.2 g of
acet am di ne hydrochl oride, 13.4 g of potassium carbonate and 10.4 g of

nol ecul ar sieve (4A) are added together in 70 m of butyronitrile. It is
heated for 17 hours to 145C while being stirred vigorously, and the sol vent
iks renmpoved in : g I e at/8 Sé dd gel
w th hexane! ot iy ciaPhy 81 i6ta gf METEL@g B ccRle ONROSGAHE oPlhe it
7-f|uoro-5-N—gi% . oul am no- 2- net hyl qui nazoline is obtained. 1 g (3.82 muol)
of 7-f|uoro-5-ﬁ-p|valoylanino-2-nethy|quinazoline is dissolved in 74 m of

0 1 Sobuty1 b o nutk AYEF (90 NHEOT o 2 e B bt Aol e *

reaction mxture is allowed to heat to --40C and stirred for 4 hours at
-40C. Water i 893KddulD), %dsdlH)and it is stirred for 30 minutes at room
tenperature until a precipitate forms, which is renoved by nmeans of
filtration through Celite. The phases are separated, washed with saturated
sodi um chl oride solution and dried on sodiumsulfate. After 53
chr omat ogr aphy on Andlogoasiyad Exarhiple bedSang ofthh gorraspeandingly (dimed 09} (3-64lorog of
the product is obtained. 'H NWVR (300 MHz, CDC13); 8 = 2.83 (s, 3H), 4.67
(br., 2H), 6. 2GndtkiskypHenkl)-cyclop@ayl]-dd(7-fidro-2Sm@Byl{quinaZbl)5-yBingthelgpusl y to
Exanple 6, 15 ng of the correspondingly forned 3-[1-(3-chloro-
2- met hoxyphenﬁhhn&»&bm)gmﬂfﬂ-z%i [s(treaiel Woth BE%; §6NtivAl and wéMaeé® for ¥ hdirn no] - 2-
y -0

(t_,‘g;:;fl uor omet hyl ) pr opan- is treated with BBr3 solution and refluxed for
gggfggg; 15‘;%% %g?ﬂétﬁwé&baéé@i @gﬂnﬁmfoﬁgﬁi@? RY (ORyBickiafeR: 196 g OFtH¥Mesired
product is ob,tained.
'H-NMR (300 MHz, CDCly); &= 1.82 (d, 3H), 2.60 (d, 1H), 2.81 (s, 3H), 3.24
(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).

Example 8 N 4
(cis, Z)-4-Ethylidene-6-fluoro-1-[(7-fluoro-2-methylquinazolin-5-ylJamino]-2-

(trifluoromethyl)-1.2.3 4-tetrahydronaphthalene-2.5-diol
Analogously to Example 5, 1-[(7-fluoro-2-methyl-quinazol-5-yl)imino)-3-[1-(3-

ﬂuoro-2-methoxyphenyl)-cyclopropyl]—2—(triﬂuqromcthyl)propan-Z-ol is produced
quantitatively from 800 mg (2.61 mmol) of 3-[1-(3-fluoro-2-methoxyphenyl)-
cyclopropyl}-2-hydroxy-2-(trifluoromethyl)propanal and 500 mg (2.82 mmol) of 5-
amino-7-fluoro-2-methyl-quinazoline. The treatment with 24 ml (24 mmol) of BBr;
solution and subsequent refluxing over 14 hours produce 130 mg of desired product

after analogous chromatography and HPLC.



product is obtained. IHNVR (300 VHz, CDCl 3); 8 = 1.82 (d, 3H), 2.60 (d,
1H, 2.81 (s, 3H, 3.24 (d, 1H), 4.60 (d, 1H), 5.94 (q, IH, 6.08 (d, 1H),
6,24 (dd, 1H), 6.88 (d, 1H), 6.90 (dd, | H), 7.27 (d, I H, 9.25 (s, 1 H).
Exanpl.e S (cls. Z)-4-Ethylidene-6-fluoro-| 5-4[(7-fl uor o- 2- met hvl qui nazol i n- 5-
F)am no]-2- ' (trifluoromethyll-1.2.3.4-tetrahydronaphthal ene-2.5-di ol

Anal ogously to Exanple 5,

1-[ (7-fl uor o- 2- net hyl - qui nazol -5-yl )imno]-3-[1-(3- _

f1 uor o- 2- met hoxyphep: I 2= 14 I z I j
produced quanti taﬁyg%@or%g?nﬁéggys%m( ? 6&'7%?@0@%’ iﬁﬁ@%?s,%}ﬁ,&l@
3-[1-(3-fluorop;: 2-.0et hoxyRhe -

cyci opr opyl | - B APRASS G E6 1B IFRRS ) BPeB a5 TM g B2 B0 ol ) of
5- am no- 7-fl uor Q- 2- net hyl - qui nazol i ne. The treatnment with 24 ml (24 nmol)
of BBr3 sol uﬁsi’bﬁ)~and subsequent refluxing over 14 hours produce 130 ng of
desired product after anal ogous chronat ography and HPLC. 54 ' H NMR (300
MHz, CD3OD); S =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, IH,
9.57 (s, 1H ExamplefA8BA/ 8B (raa, cis, Z)-4-Ethylene-6-fluoro- |
-[(7-fluoro-2-nethyl qui nazol i n-5-yl)am no] -2-

(trifl uoronet it yis Z)-3;Bhylenccb-flabrpel-[{AdlnbtoZirethyl @jrezdim5-yl)amaogdved i nto the
enanti omer- pure conpounds by neans of preparative chiral HPLC (Chiracel
OD-H 5 ): (+) (tHAastoinet®D)-1,25.a tsttdhgddoniphtHalent, 5=didlis 4leaved inolthe éafiidmérD 10 g,
250 x 4.6 mm hexane/ethanol 7% 1 m/mn of flow) (-)-Enantioner:

anal ytical HPhLGe Bnpount§bd nibafls SN pitkivebni@PHPRC (CRAReX OB-H 5 )

Y Y
[N

f
e R

et (+)-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-Ethylidene-6-fluoro-1- 8-ﬂuoro-2-me_th lquinazolin-5-yl)amino]-2-

(trifluoromethyl)-1,2,3.4-tetrahydronaphthalene-2,5-diol

5-Amino-8-fluoro-2-methylquinazoline

A solution of 2.4 g (18.6 mmol) of 2,5-difluoroaniline in 11 ml of water and 1.6
ml of concentrated hydrochloric acid (37%) that is 50°C and that was stirred in advance
for 1 hour at this temperature is added to a solution of 3.35 g (20.25 mmol) of chloral
hydrate and 21.27 g (149.7 mmol) of sodium sulfate in 72 ml of water. It is stirred for
another 30 minutes at room temperature and after the addition of 4.09 g (58.9 mmol) of
hydroxylammonium chloride 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



mm hexane/ethanol 7% 1 m/mn of flow Exanple 9
(cis.Z)-4-Ethylidene-6-fluoro-I

-[ (8-fluoro-2-nethyl aui nazol i n-5-yl ) am nol - 2-

(trifluoronmethyl)-1, 2,3, 4-tetrahydronanht ggl ene-2,5-diol 5-Amno-8
f1 uoro- 2- met hyl gui nazoline A solution of 224 g (18.6 mol) of
2,5-difluoroaniline in 11 m of water and 1.6 m of concentrated
hydrochloric acid (37% that is 50C and that was stirred in advance for |

hour at this t | Ien L on: : ) of
chl or al hydré?gamlgé%éﬁ%&%ﬁ&légﬁ%@@eg% g&&%‘?‘n@%?? g,tdg@‘?%vﬁ%qqéo of
water. It is stirged. for. anothe 0.mn S..at.r e ad after
the addi i on giesag8inRrialgR TN ofCopRliidil Sulec gl BT ARE e P oy
water,” it is heated over, 45 mnutes to 125C and kept at this tenperature
for 5 i nut es.is pemmlpieddbis bRy o 2o fo B Grand fordhsiars to/30°C ol allovisd to

| i ght-brown precipitate is filtered off", washed with water and dried. 3.0 g
55 (15. 0 nmolcpoludff,tahé theysdiutiry is poured intg 16bhg af ite.dltasexdmacted wathrethyl acetaterr oduct
which is dissolved in portions in 15 m of concentrated sulfuric acid at
60C. After theahaocgaiic phaseisswashapivith edter,idried sn betitre dulfate artl doncergrated by80C and
for 4 hours to 90C. It is allowed to cool off, and the solution is poured

into 100 g of dvgoratidn, iAfepshrofaiogehphy bisifitd el withdibine cthyl BetE (R45%), PRase i s
washed with water, dried on sodium sulfate and concentrated by evaporation.

After chromat Wﬂ%oﬁ%_f%ie‘d,ﬁéitﬁ@bié&iﬁﬁd&%ﬁ:ﬁ?‘l R 27308t By Roded péRMde 1- 2 0
(7.1 mmol ) of e 4, 7-difludroisatin is obtained. 1.8 m of a 30% hydrogen

per oxi de 90! el fn < BARChb L, FELRFREE wolfpu A0 5 of 113k oo 30 i of

1 ppd ar sodi um oxXl ol"ut1 on. ter ours of stirring at room

T 2T R Gen. RoBS st o Bl RSB 0 201
Aried on S odl U 3ol ¥ % melar by dtochlore acichis sddel and diluied with 50 ml of water. Itis

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.

The 3,6-difluoroanthranilic acid is heated in 8 ml of acetic acid anhydride for 45
minutes to 100°C. After cooling, the acetic acid that is produced and excess acetic acid
anhydride are removed azeotropically with toluene in a vacuum. The residue is mixed

R 5 with 40 ml of a 25% ammonia 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
ethyl acetate, the organic phase is washed with water, dried on sodium sulfate and
concentrated by evaporation. The thus obtained 1.03 g (5.25 mmol) of 5,8-difluoro-2-
methyl-3H-quinazolin-4-one and 6 g of phosphorus pentachloride are heated in 20 m] of
phosphoryl chloride over 12 hours to 125°C. After cooling, it is poured into saturated
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.



1.27 g of the 3,6-difluoroanthranilic acid, which is reacted w thout further
purification, 1is thus obtained quantitatively. The 3,6-difluoroanthranilic
acid is heated in 8 m of acetic acid anhydride for 45 mnutes to 100C
After -cooling, the acetic acid that is prqguced and excess acetic acid
gnhydride are renpved azeotropically with toluene in a vacuum The residue
is mxed zy ,; with 40 M of a 25% ammoni a sol ution while being cooled with
ice, and it is stirred for 72 hours. It is diluted with water and acidified

with acetic acdod-mg bf paladitit’odCain WY ddded SdWKhkeATEE Bhéurs 1480 nil’f Bfdrbgdaase i s
washed with water, dried on sodiumsulfate and concentrated by evaporat| on.

The thus obt aigyg &F %ngcr(aﬁiyagbg%?ofsﬂ{eréat%oﬂhﬁ IRQE e, 2Cfa_ltalyst is removed

met hyl - 3H qui nazol | n-"4- one phosphorus pentachl oride are ﬁat ed in

pour ed i nt e %?é{%f‘”%f%ﬁﬁa%@f B & CONE SuRed S (bR w00 B0 1
& Chl'or o' 5. o ctrBbyE conRbG By quaggéﬁ?ﬁ-eéﬁ%ﬁ%eﬂnﬁggraé*rysogﬂﬁIVe&el WitBo i of
7o 0f pal | ad UEm-eygsHae e R W) S At '-%-p@ﬁz btaalﬁir’]ﬁ%fs% -

hydrogen absorption) under a hydrogen atnpsphere at _normal pressu

Catal yst is reofsained. 1898 me ¢1id ‘%’BP'&P 9qiugg aziderip added tp 249 F’&t@ér‘i‘"ﬁ‘?\l)%ﬁt e,
whereby it is rewashed with 100 nj of ethanol and concentrated b

evapor ati on. Adiflaerocmethulquigazobing 398 mg (1i13danmel) ofl §-prownedcam &0 sl pf/DMF,

acet at e- et hanol (0-40%, 550 ng of 5, 8-difluoro-2-nethylquinazoline is

obt ai ned. 890 ang thdMixtureishepted overdhiours taARSRE, i Fheasdblent it eenidied irga vabudimymol )
of .§,8- difluoro-2-nethyl quinazoline, 300 ng (1.13 mmol) of 18-crown-6- in
10°0F of DMF, angistchniitogk dgbé‘dbﬁsm@@ée@dmﬁ\é&&l&c&whﬁdspmk%?ﬁodﬂﬁs50' vent
is renoved in a vacuum an i s chromat ographed on silica gel wth ethyl
acetate, and S54.nm.pf 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, 1 H).

0.62 ml (2.9 mmol) of titanium tetracthylate is added to 400 mg (1.3 mmol) of 3-
[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-2-hydroxy-2-(triflucromethyl)propanal and

266 mg (1.5 mmol) of 5-amino-8-fluoro-2-methylquinazoline in 50 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 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 600 mg of 1-[(7-fluoro-2-methyl-quinazol-5-yl)imino]-3-[ 1-(3-fluoro-2-
methoxyphenyl)-cyclopropyl]-2-(trifluoromethyl)propan-2-ol that is thus obtained in
crude form is taken up in 60 ml of dichloromethane and cooled to 0°C. 13.5 m! (13.5

mmol) of a 1 M boron tribromide solution in dichloromethane is added in drops over 10



"H-NWR (300 MHz, CDC13); 8 = 2.92 (s, 3H), 4.31 (br., 213), 6.67 (dd, IH),
7.38 (dd, 1H), 9.37 (s, 1H). 0.62 mM (2.9 mvl) of titaniumtetraethylate is
added to 400 ng (1.3 mml) of 3-

[ 1- (3~fl uor o- 2- met hoxyphenyl ) - cycl opr opyl %-2- hydr oxy-2-(trifluoronethyl)prop
anal and 266 ng (1.5 mmol) of 5-am no- 8- { uoro- 2- met hyl qui nazoline in 50 m
of toluene, and the nmixture is heated over 2 hours to 100C. After cooling,
it is’poured into water, and vigorous stirring is continued. The suspension

s filtered t iﬂ{l’ttg a?tg{ﬂetsglua&qlstsngegﬁ&ﬁkgeﬂuﬁgd’mmg h%xtsh'gﬁé éb‘éied%ﬁxh@{:ﬁ The

phases of the are separa I's extracte aln wth et hyl

3;?53?: Tlhé %3’89:% ug? a rm%t%g | St b s%&tcd%g&u%chégénxﬁgglu'ugn L&' \égr(guél{'1 a

1[(?f|uor02 u z - 3-[1- fluoso
met hoxypheny!| %€ %F%ﬂ?g'ﬂwtfs gt ’(Ste?‘%ﬁ)tet?o‘?“mréfl%w&% ﬁ"aﬁl!;‘?gl with spturpted 1y
obtained in crude formis taken up in'6Q m of hl or onet hane and cool ed
to OC. 13.5 nisodiym ob?onﬁiﬁé?lyn@?mgiqneﬂ/paa?dgwnﬁw? RFEORANLRHINOY n
di chi oronet hane is added in drops over 10 ° m nutes, and the solution
i s subsequent |eyaposstion,eed chrpmatography, on sidica %@%W%@@M%prlérﬁ)o 300mgof ed into
a mxture of ice and saturated sodi um bi carbonate sol ution and vi gorously
stirred for 13hedasiredprodudtis abtaiwadr act ed wi t h di chl or onet hane, washed with
saturated sodiumchloride solution and dried on sodiumsulfate. After
concentration by evaporation and chronat ography on silica gel
(hexane/ 2- propanol "B-NMR)(30BMHzGDAN); 6 kd .83 3112164 ¢diuidD), 2.89 Gh3H), Ada.

"H- NWR (300 MHz, CDC13); 8 = 1.83 (d, 3H), 2.64 (d, 111), 2.89 (s, 3H), 3.18
(d.;=11-1), 4. €@, (19, 4.660d, 19055355 @, 145,05.95%9,931)( 6145 &dd) 1Hf 640 (@8 dH)16D7 (& 80
(ddis 1H), .93 (]g,ﬂ‘ 1%, A (%,%,Qg.sii(s,édfﬁ).ﬁaargple VK
(rac,cis, 2) '41‘!-5:[‘7‘.211 td&?i‘ﬂ)ﬁ??ﬁ'(k‘,qm?' -[(8-fluoro-2-nethyl qui nazol i n-5-

Example 9A/9B (rac, cis,Z)-4-Ethylidene-6-ﬂuoro-1-}[(8-ﬂuoro-2-methquuinazolin—5-
yh)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 10 p):

(+H)-Enantiomer: analytical HPLC: R;=15.7 min (Chiralcel OD 10 p, 250 x 4.6

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

(-)-Enantiomer: analytical HPLC: R;=26.1 min (Chiralcel OD 10 p, 250x 4.6

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

Example 10

Cis,Z)-4-Ethylidene-6-fluoro-1-

(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 BBr; solution and refluxed for two hours.



yl)am no]-2-(trifluoronethyl)-1, 2,3, 4-tetrahydronapht hal ene-2,5-diol is
cleaved into the enantioner-pure conpounds by neans of preparative chiral
HPLC (Chiracel OD 10 ): (+)-Enantioner: analytical HPLC. R = 15.7 mn
(Chiralcel OD 10 4,250 x 4.6 nun, hexane £t hanol 7% 1 m/mn of flow A
(¢-)-Enantioner: analytical HPLC. R4 = 26.1 mn (Chiralcel OD 10, 250 x 4.6
mm hexane/ethanol 7% 1 m/mn of flow) Exanple 10
(Cis,2)-4-Ethylidene-6-fluoro-I1-[ 88--fluoro-2-nethyl aui nazol i n-5-yl ) ani nol

2- (11111 vor onibybud & hokni RGBS AR b GBRpdpiShail A0RHRGPIRY 10

Exanpl e 6, 420 e ‘correspon y for _ o
chl or o- 2- net hg{&@t&g{iﬁbﬁ%}ﬁg‘! igﬁ!’%‘{i'] -1-[(8-fluoro-2-nethyl-quinazol -5-yl)im

nol-2- (trifluorome p is treated with BBr3 solution and

refluxed for two h . e Ki.ng- a g silica
gel (hexane/ 2-pr opgﬁ'&ﬁ"’%gg@dﬁfz’ é@%’??ﬂﬁi@’ @g)sﬁgzg%d%??@/gﬁgl}t% ned.
"H NVR (300 MHz, CD3CD%; b = 1.75®d Swii, 2.57 (d, II—% 2.87 (s, 3H, 3.14
(d, 1H), 4. 60 (GdH)460 (5185588 (@14, 661 (i, THAY 6.85, 11D, 325 (44 1M, §48 @dps (g,
1H), 7.48 (dd, |IH), 9.68 (s, 11-1). Exanple 11 (cis)-6-Fluoro- |

- ((8-fl uoro-21Ht%e8 Gullazol i n-5-vl ) anm nol - 4-i sopropyl i dene-2-
(trifluoronethvl)-1.2.3.4-tetrahydronapht hal ene- 2. 5-di ol

4- ( 3- Fl uor o- 4- met hoxy- phenyl ) - 2- hydr oxy-5-nmet hyl - 2- (trii

| uor onet hyl ) hex-4-enal 24.5 m (235 mml ) of 2-nethyl-propionic acid
chloride i s aggxafhpléndrops at 0C to 20 mM (214 nmol) of 2-fluorophenol in
150 mM of dichloronethane and 24 ml of pyridine. The mxture is stirred for

two hours,  anqeid08FHord|-[@-fhuohb-Dykk iRizbkn- iri]-4-isopropylidene-2-

(trifluoromethyl)-1.2.3 4-tetrahydronaphthalene-2.5-diol

4-(3-Fluoro-4-methoxy-phenyl)-2-hydroxy-3-methyl-2-(trifluoromethyl) hex-4-enal

24.5 ml (235 mmol) of 2-methyl-propionic acid chloride is added in drops at 0°C
to 20 m! (214 mmol) of 2-fluorophenol in 150 ml of dichloromethane and 24 ml of
pyridine. The mixture is stirred for two hours, and 200 ml of a 1 M hydrochloric acid is
added. It is extracted with dichloromethane and washed with water. After being dried
on sodium sulfate and after the solvent is removed in a vacuum, 43 g of 2-
methylpropionic acid-2-fluorophenyl 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



added. It is extracted with dichl oronmethane and washed with water. After
being dried on sodiumsulfate and after the solvent is renoved in a vacuum
43 g of 2- nmethyl propionic acid-2-fluorophenyl ester is obtained
quantitatively. 43 g (214 mmol) of 2-nmetfQyl propionic acid-2-fluorophenyl
ester in 20 m of 1,2-dichlorobenzene is added in drops to 28 g of al um num
trichloride in 25 m of 1,2-dichlorobenzene, and the mxture is
subsequently stirred for 24 hours at 100C. It is allowed to cool, diluted

with di chl or RERkbIREEInaICH CRTINIE] drd 3P0 @4 miméIPofpotskiumy @rtdhad aM 1.7 ml
hydroehl oric acid and ice. The phases are separated; it is extracted with

di chl or omet hapg.mmes Bﬁﬁem'[yt dditeRfadadfl TRE nBRure s skl P D HoliAtaeroohe Crude
0}

product is purified by colum chromatography on silica gel (hexane/ethyl

acetate 0-40%, p@ﬁﬂug,ggg étqi ggué'édo i}giﬁ)' Mﬁ%ﬁeﬁ&&)’é&f\ﬂw RBEYYdtherAexane (1:1)

met hyl - pr opan- f“ -one,

A e e
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hours at room tenperature, and it is poured into water and extracted with
di et hyl et her /Spbiaiiied quantggtivelyng et hyl acetate. It is washed with brine,
dried on sodiumsulfate, and after the solvent is renpved in a, vacuum 4.8
g of 1-(3-fl uor o- 41388 Kkmmelef rinc dushand §39 88 §) 5 mmalhefdead(H) ehleriderrey
quantitatively. 3.25 g (50 mmmol ) of zinc dust and 139 (0.5 mmol) of

| ead(11) chl osusgendad in SGmbpchdBdnd 3.9301 @6 matol)redlibramgmethaneris addewl atresim  of

di prononet hane is added at room tenperature. It is stirred for another 30
m'att es, and feniperturé.5 I6is stiméd foohnothet 30/mitutesamd Sr§ mV)YS.5 iningol) ofta 5M uti on in
di chl oronet hane is added in drops, and the mxture is slightly heated.

Af ter one houfitaafurd(DOyohlcitie 86lation @.dichidtosiethnelis BdGRH in @lops, and thel mivtuee #4-

met hoxyphenyl ) - 2- met hyl - propan-I1-one in 10 M of THE is added in drops. It
is stirred  glightly heated. After one hour at room temperature, 1.0 g (5.1 mmol) of 1-(3-fluoro-4-
methoxyphenyl)-2-methyl-propan-1-one in 10 mi of THF is added in drops. Itis stirred
for another 13 hours at room temperature. It is diluted with diethyl ether, and the
reaction mixture is carefully added to a mixture of 4 M hydrochloric acid and ice. The

phases are separated, extracted with diethyl ether, washed with water, dried on sodium |

sulfate, and the solvent is removed. The crude product is purified by column

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



for another 13 hours at roomtenperature. It is diluted wth diethyl ether,
and the reaction mxture is carefully added to a m xture of 4 M

hydrochl oric acid and ice. The phases are separated, extracted with diethyl
et her,- washed with water, dried on sodiunkosulfate, and the solvent is
renoved. The crude product is purified by colum chromatography on silica
gel (hexane/isopropyl ether 0-20%, and 0.47 g of 2-fluoro-] -

nmet hoxy- 6- ( 2- net hyl - I - net hyl enepropyl ) - benzene is obtained. 'H NVR (300 MHz,

I |3)H) , 66.=9(% é’?&fﬂ?@ef‘%g@fl’g&%}iétﬁf %ﬁ%ﬂs@%&%ﬁ ”nﬁ°5%‘gg°1“ oo Séll

0.5 Mtitaniumtetraisopr | at e. sol uti on ..n tal i added to 69 ng
(024 ol ) oferapesstiiG; S8 Ry i epten owet Howrs o ULy, Krer o6l o g
solutron is stirred for 2 hours at roomtenperature. 0.45 %&2.3 mol ) of
2-fl uoro-1 - mpunBsdingnediately by gelumnchromap Y epyiliva gel (bexane/ethyl apgtatedy’ (4. 6
mol ) of ethyl 60 trifluoropyruvate ate -added, and it is stirred for 24
hours at 0C, R6%).24dR60mg oftd-(3dnero-4-mehoxypheny)-2dydroxhie-methyli2e i s heat ed
over 5 hours to 100C. After cooling, it is purified inmediately by colum
chr omat ogr aphirifinominethyd)-lgpat4-¢dodcaitedtyl leyter iaobtaed. 250 £ (04 mnedbf453- ng of
4- (3-fl uoro-4-net hoxyphenyl) - 2- hydr oxy- 5- net hyl - 2-
(]E rif I( gor orret Hyblo-eethbxgitehyl)-ahydrok i Sythethyt R(triflGorome iyl &@x-42micaicid0. 7 nmol )
of 4-(3-
f1 uoro- 4- met hayyphgnvd edo?edhudﬂfo@w16nn%?haég11y?etﬁérr idd 369h2 (ES holy Sraitidmenoi ¢
acid ethyl estér 1s cooled to -5Cin 10 of diethyl ether, and 56 ng (1.4
mrol ) of lithium. al ymk A [ d ' i ' I over
Tou nutes. 1 e Pungp AT B oo b oty B0 g, BN e,
aripni um chl ori de sol ution. The suspension is filtered through Celite and
t hor oughl y r eiQu&t0 'WWI‘“@@@P&%@.M@‘%&@@%&H&{W& tl_ﬁ? g‘fsP%ﬁsgmd?e
separated, and it is extracted again with ethyl acetate. It is washed with
saturat ed sodifilteredihropgliCelise rugd theneughly revasind widhuethirhagetateaThe phases afiike sol vent
I s renoved

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 is removed
in a vacuum. The separation by column chromatography on silica gel (hexane/ethyl
acetate 30%) yields 140 mg of 4-(3-fluoro-4-methoxyphenyl)-2-hydroxy-5-methyl-2-
(trifluoromethyl)-hex-4-enal and 80 mg of alcohol.

'H-NMR (300 MHz, CDCLy); &= 1.56 (s, 3H), 1.88 (s, 3H), 3.09 (d, 1H), 3.26

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

0.2 mi (1.0 mmol) of titanium tetraethylate 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
rewashcd 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



in a vacuum The separation by colum chromat ography on silica gel

(hexane/ ethyl acetate 30% vyields 140 ng of

4- (3-fl uoro-4-met hoxyphenyl ) - 2- hydr oxy- 5- net hyl - 2-
(trifduoronethyl)-hex-4-enal and 80 ng of ¢pl cohol. ' H NVR (300 MHz, CDC13);

8 =1.56 (s, 3H, 1.88 (s, 3H), 3.09 (d, 1H, 3.26 (d, IH), 3.67 (s, 1H,
3.89 (s, 3H), 6.68-6.90 (m 3H), 9.14 (s, 1H. 0.2 mM (1.0 mmol) of titanium
tetraethylate is added to 75 g (0.23 mmol) of 4-(3-

f1 uor o- 2- met hexyytke axd 1 1525 My GF A(Y-fofed-éthoryfHenyl§- H@-Magb 12y | ) - hex- 4- enal

and 41 (0.23 nmol) of 5-am no-8-fluoro-2-nethyl qui nazoline in 4 m of

tol uene, and tifhyliutdzbRn-Siyh)-RARS B mHI-2-AriNBMKomet ) HRG-erS-0Bls oBARlNT, 1t

is poured into water, and vigorous stirring is continued. The suspension is

riivered LN OugR ol bldRuct e irhink 3 GRANRHA" ' of ARARGRAMeldq BN o2 et at e-

The phases of t e@ﬂ’trate are separated, and it Is extracte agaln with
ethyl acetate. . JJt 1,5, df} on.sqdi ul.f & nd, t he solvent. is renoved in
2 61 vacuam “HhG- AsmblEmBn ey Wi et netion Rt i ESbiprie R o -
met hyl qui nazol in-5-yl)-imno]-5-nmethyl-2-(trifluoronethyl)-hex-4-en-2-olis
obtai ned as #ddsdijndraps gyercy minpiee, andafier J0dminytes the goofing ga s igmoved. After

di chl oronet hane and cooled to -78C. 1.3 m (1.3 mmol) of a 1 Mtitanium

t et rachl ori de apathert liSaninites,dhe solutionrtiat hsehreated $o 0°4Hid duried indo @ prxtoxeaf ide amitnut es,
and after 20 m nutes, the cooling bath is renoved. After another 15

m nutes, the sahtitddaddinhebicdrbora®asofioh andEgbrdudly stiresd font Eménutesx ftig e of ice
and saturated sodi um bi carbonate sol ution and vigorously stirred for 10

mnutes. |t | extrfXddwigh &HyMicthteSivhshbd iR satRitedWo&IAThWHdB sslatish #fdafiegodi um

chigride solution and dried on sodiumsulfate. After concentration by

evaporation a r iokii . t %,
T1 iy of e dasrranTRIBG: AR b S oA SR i g )

, 3H), 2.03 : ceB 17 (d, 111), 3.68 (s,
S5, 0 bs (o Cipmeiihyl feolR v, Pithg of plResiiefprodiibugp dhudibed ¢ 11 e
'H-NMR (300 MHz, CDCly); 8= 1.93 (s, 3H), 2.03 (s, 3H), 2.69 (d, 1H), 2.90
(s, 3H), 3.17 (d, 1H), 3.68 (s, 3H), 4.68 (d, 1H), 5.52 (d, 1H), 6.54 (dd, 1H), 6.90 (d,

1H), 7.10 (d, 1H), 7.43 (dd, 1H), 9.38 (s, 1H).

Example 12

cis, Z)-1-[(7.8-Difluoro-2-methylquinazolin-5- 1)amino]-4-ethylidene-6-fluoro-2-

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

5-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 290 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



1H, 7.10 (d, IH, 7.43 (dd, 1H), 9.38 (s, 1H). Exanple 12
(cis.Z)-1-[(7.8-D fl uoro-2-methvl qui nazol i n-5-vl)am no] - 4-ethyl i dene-6-fl uor
0-2- (trifluoronethvl)-1,2.3.4-tetrahvdronanht hal ene-2,5-diol 5-Am no-7,
8-di J1 uoro-2-nethyl quinazoline 156 m (291 mol) of a 2.5 Mbutyllithium
golution in hexane is added in drops at -70Cto 41.7 g (180 mmol ) of
2,2-dimethyl -N-(3,4,5-trifluorophenyl)-propionamde in 385 m of THF. It is
allowed to stir for one hour and then 38.6 mM of DMF in 290 ml of THF is

added in dr opsatefii dritd onQbdimCsIfl S I\ fiBEncéntrati D8y evaboratiors 4oI3rged8g or
another hour at -70C, and then the cold reaction solution is poured into a

mxture of 2 kghdlf of £&le £9)6.udfAdréb-MbivaRPRAobekARehYd, AalthG Addedci d. 1t is

stirred vigorously and after one hour, it is extracted several tines with
on' soti um sul 1B e BB P B 2 R 8™ ol ) ot
Foperher w1 noko i BRI R ARERER dilte b GRor SR

of bt yr oni t  PPBIReN o1 FOReIER gl RIS G 16 whleRsInE R oy ek | o |

being stirred vigorously, and the solvent is renoved in a vacuum After the
residue i s chsgnent ésfemprrstinaryaguum. cAfigrahe sgpidue is Khsomatogeaphod omgilicaged with
(0-100%, 9.1 g of 7,8-difluoro-5-Npival oyl am no-2- nethyl qui nazoline is
obt ai ned. 2. 0hexag@e®yhavetaje (0F100%), 9.1 g of 7,8-difluoro-5-N-pivaloylamino-2-
7, 8-di fl uoro-5-N- pi val oyl am no- 2- net hyl qui nazoline is dissolved in 140 m
of tol uene anghettdirthzbline-ig Obtaineder 30 minutes, 24 nl (28.8 mmol) of a 1.2
Mdlzl sobutyl al um num hydride solution in toluene is added in drops.
4 2.0 g (7.2 mmol) of 7,8-difluoro-5-N-pivaloylamino-2-methylquinazoline is

dissolved in 140 ml of toluene and cooled to -70°C. Over 30 minutes, 24 ml (28.8

mmol) of a 1.2 M diisobuty] aluminum hydride solution in toluene is added in drops.

The reaction mixture is allowed to heat to -25°C over 2 hours and stirred for 2 hours at

—25°C. Isopropanol and then water are slowly added and stirred for 12 hours at room

temperature until a precipitate forms, which is removed by means of filtration through

Celite. It is rewashed well with a methylene 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.
Itis 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;0D); & = 2.81 (s, 3H), 6.64 (dd, 1H), 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.



The reaction mxture is allowed to heat to -25C over 2 hours and stirred for
2 hours at -25C. |sopropanol and then water are slowy added and stirred
for 12 hours at room tenperature until a precipitate forns, which is
renovéd by neans of filtration through GCglite. It is rewashed well with a
met hyl ene chl ori de-met hanol m xture and concentrated by evaporation. The
residue is stirred vigorously in 200 m of ethyl acetate and 50 ml of

net hanol together with 100 g of silica gel and 20 g of nanganese di oxi de.

I't is filteredfiehworkirg-ugedndtchrontatomaphe dn\sitich goli(héxane/2aptdpahelrié %), 4.5 mg of

chl oride-nmet hanol m xture and concentrated by evaporation. After

chr omat ogr aphyesirad piddu€ds gthinédiexane- et hyl acetate 0-100%, 370 ng of the
product is obtained. 'H NVR (300 MHz, CD3OD); S = 2.81 (s, 3H), 6.64 (dd,

IH), 9.52 (s, 11- Iy NMR# de:@mm'd%@:e),%amb%d@H)Sﬁfmi@ﬁz,tm@,051{),e§.@9ndi ngly

formed 3-[1-(3- chloro- 2-met hoxyphenyl j - cycl opr opyl |

8-difluoro-2- L r L Pr. 20I S
treated with @flgﬁ’sc}% g]ﬁ?é?f‘?ggtfl llf}?)ugg?a%’ 1gl)or’lil'e(i’(lf‘"? H% Egﬂé@'li{ ﬂﬂa( ng up
and chromat ogrgggy o(n %bl i ca gel (hexane/ 2- propanol 15%, 4.5 ny of desired
product is obt 5P, (6 NMR (300 MHz, CDC13); 8 =1.83 (d, 3H), 2.61 (d, 1H),
2.87 (s, 3H, 3.22 (d, 1H), 4.55 (d, 1H), 5.90 (d, 1H), 5.95 (q, IH), 6.30
(dd, IH, 6.82 (dd, IN), 7.01 (dd, 1H), 9.31 (s, 1H). Exanple 13
(cis,E)-1-f(7.8-Difluoro-2-neth

| | gui nazol i n- Exgmpleddnol - 4- et hvl i dene- 6- kuor o- 5-

nmet hoxy- 2- (trlfluororrethyl) 1, 2 3 4- tetrahvdronanhthal en- 2 ol
E- 4- ( 3- Fl uor o{ds Bl i8:Difhery P imethhquinaggyn-3-ylay uhidte oeiit - 4- enal ,
19::@ m (225 nmol) of prop| oni ¢ aC|d chI oride is added in drops to 20 m

(2‘14 Mol )  ofmethoikly2aitrdfhivesraéthyin 1 DU -tekralvfdreliaphthalewdwril hane and 24 nl  of
pyridine at 0OC,

E-4-(3-Fluoro-2-methoxy-phenyl)-2-hydroxy-2-(trifluoromethyl)-pent-4-enal.

19.6 ml (225 mmol) of propionic acid chloride is added in drops to 20 ml (214
mmol) of 2-fluorophenol in 150 ml of dichloromethane and 24 m! of pyridine at 0°C,
The mixture is stirred for two hours, and 200 ml of a 1 M hydrochloric acid is added. It
is extracted with dichloromethane and washed with water. After being dried on sodium
sulfate and after the solvent is removed in a vacuum, 36 g of propionic acid-2-

fluorophenyl ester is obtained quantitatively. 36 g (214 mmol) of propionic 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 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,



The m xture is stirred for two hours, and 200 mM of a 1 M hydrochloric acid
Is added. It is extracted wi th dichloronethane and washed with water. After
being dried on sodium sulfate and after the solvent is renoved in a vacuum
36 g of propionic acid-2 fluorophenyl estgr is obtained quantitatively. 36 g
(214 mol ) of 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
m of 1,2-dichlorobenzene, and the m xture is subsequently stirred for 24

hours at 100Gyd 3 § 5f phdseiimCtattonate 2hd 1 05 h%ﬁﬂeﬂ}wlt}dﬂé afel A QITEEHR AR urR T

caref-.ully poured |nto a mxture of 4 Mhydrochloric acid and ice, The phases

o or o i K AL Rt o

dried on sodium su e crude pro I'S” puri colu

chr orrat ogr aph i ca th t 4 g of
ST vor o 2 T i sBngH jnep MR R exisrd wR T sy 3(?8 widhéd vi

1- (3-fl uoro-4-hydroxyphenyl) - propan | -one are obtaine ) of
1- (3-f1 uor o- zwaﬁéaﬂase B & splfely, and after ! [vegtlawggaakum@el 8o
acetone, 64 and 26 g of potassium carbonate and 11.5 m of neth i odi de
are added, Thé-(riflrererzmethoxyphienyl}-aropan-1-pneisinbtained apentitativiely. 1385 &é&?ent i s
subsequently renoved in one |arge portion. The residue is poured into water
and ext r act edmmad)ofcinetdugt andt8iémg (210 mmolaflead(I)chlbriderat suspentied dalS¥mE odi um
sulfate, and after the solvent is renoved in a vacuum 18.5 g of

1- (3-f | uor o- 2effEHRanY 36 etiy(5 )3 pmoparf dibremeraethane ddadaed etroomaerhpdraturev dtig. 38. 5
g (589 mol) of zinc dust and 804 ng (2.9 mmol) of lead(ll) chloride are
suspended in EtQ'Eedebrax@iheTB“lFmimek,&ﬁiﬁﬂ.s 1nb(63.8Hmb)) ofh 14V bicitmEV ) étdsrides added

at-»zroom t enper at ur e. is stirred for another 30 m nutes, and 68.8 ni
(6878 mol ) ofy@dn i hetffc\d addth § &g a1BoC. The SAiE b id Aimoved, gnd
di chl or onet ha%(gatllsn a ddhicf? oepsaat g{C % cooqlehg ) Q‘lﬂsl rglr(r)t‘),vegn and

after 30 minutes at room temperature, 12.5 g of (1-(3-fluoro-2-methoxyphenyl)-propan-
1-one in 128 ml of THF is added in drops. It is stirred for another 5 hours at room
temperature, whereby after 2 hours, a slight heating set in, which was cooled by means
of a water bath. It is diluted with diethyl ether, and the reaction mixture is carefully
added to a mixture of 4 M hydrochloric acid and ice. The phases are separated,
extracted with diethyl ether, washed with water, dried on sodium sulfate, and the solvent
is removed. 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 mi (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-(t;iﬂuoromethyl)-hex—4—enoic acid ethyl ester is obtained



after 30 mnutes at roomtenperature, 12.5 g of (I

-(3-fluoro-2-net hoxyphenyl)-propan- | -one in 128 ml of THE is added in
drops. It is stirred for another 5 hours at room tenperature, whereby after
2 hours, a slight heating set in, which cool ed by neans of a water
bath. It is diluted with diethyl ether, and the reaction mxture is
carefully added to a mxture of 4 Mhydrochloric acid and ice. The phases
are separated, extracted with diethyl ether, washed with water, dried on

sodi um sul { at e 1397 AENRONPR. 7 binch TRUES. 06 2SR URERRARNE) oyl | od

by col-umm chromat ography on sTlica g€ xane/li sopro

8.1 g of 2-1I Wo?'rﬁ%ﬂ?}ﬁ%@ﬂeﬁ&?%&% fés@?%“é%ioleh.?n 16@&@%@%% 1 i - (1. 65

mol ) of a 0. ani et ralr sopropyl ate solution 1n uehe 1s added to

896 ng (3.3 l) o , L' - hi - 2- napht hol ,. and the red | ution.is,.stirred for
2 hours at ;ng%ﬁ:)r P‘@iﬁ?&rga(tlagé‘.‘mgﬂﬁgﬁ T’?%‘%W’j rige 1s added in portions in solid
2-fluoro-6-(1-nethyl enepropyl)- phenol 'and 7.3 nl (60.8 mmwo]) of .

et hyl t ri f | uor ofeym @veit 18 minuted il éxptirmgd dor2hours a regmetemperafise ardipewedrintd7 hour s
to 140C. After cooling, it is immediately purified by colum chromatography
on silica gel faheatehshmohipm chderidatselutiorsydhe Samnﬂoﬁisg%ityfedéthl(oagh Celise end -

met hoxyphenyl ) - 2- hydr oxy-2-(trifl uoronmet hyl)-hex-4-enoic acid ethyl ester is
obt ai ned 65 athomnghty rewashddwith etBylGicetate5 THe phasés) of dlie filtrate are separated, and it is

E- 4- (3-fl uor o- 2- net hoxyphenyl ) - 2- hydr oxy-2- (trifluoronethyl)-hex-4-enoic
acid ethyl este@dratted aguin @ith iethyll4tetard, 10is vakleidwith satureted $odium SKloridesddidg, g
(13.1 mol ) of lithium. alumnumhydride is added in portions in solid

formover 10 nisudtodSodibin suffag! dndtRdisolveht id rétfoved it vicRam. TRERE asdtioh 8nand
poured into saturated ammoni um chloride solution. The suspension is

fitt#red throu ' 4 YRSH i he
phases of the ?fli?a% L{Hgﬁﬁ&ﬂn&%&zﬁ?gﬂ?/gﬁ%el t o nggdfﬁgﬁgé,k%%ﬁ%w&ﬁﬂjet hyl

2oa um sul f at SRS BRkYD L AR NANGOORLRT HER sl 1 £RbEC °F
alcohol.

'H-NMR (300 MHz, CDCls); & = 1.85 (d, 3H), 3.31 (d, 1H), 3.42 (d, 1H), 3.71
(s, TH), 3.89 (s, 3H), 5.78 (q, 1H), 6.67 (d, 1H), 6.92 (ddd, 1H), 7.00 (ddd, 1H), 9.31 (s,

1H).

Analogously to Example 11, 77 mg of the correspondingly formed E-1-[(7,8-

difluoro-2-methylquinazolin-5-yl)-imino]-4-(3-fluoro-2-methoxyphenyl)-2-
(trifluoromethyl)-hex-4-en-2-o0! 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 (g, 1H), 6.92 (dd,

1H), 6.93 (dd, 1H), 9.28 (s, 1H).



silica gel (hexane/ethyl acetate 0-15% by col um chromat ography yields 0.51
g of E-4-

(3-fluoro-2-net hoxyphenyl ) -2-hydroxy-2-(trifluoronethyl)-hex-4-enal and 1.2
g of -alcohol. 'H NWR (300 MHz, CDC13); 8 =1.85 (d, 3H), 3.31 (d, 1H), 3.42
(d, 1H, 3.71 (s, 111), 3.89 (s, 3H, 5. 78 (q, IH, 6.67 (d, 1H, 6.92
(‘ddd, 1H), 7.00 (ddd, 1H), 9.31 (s, 1 H). Analogously to Exanple 11, 77 ny
of the correspondi ngly formed E-1-[(7, 8-

di f 1 uor o- 2- rret Lpgzolin-5-yl)-imno]-4-(3-fluoro-2-nmethoxyphenyl) - 2-
(trlfluororreth ex 4-en-2-o0l is treated with titaniumtetrachl oride

I - .
coluLion 2 | A S S %M%'i@?f—#%i@@@?éﬁw ey
ﬁt 4

obt ai ned. 'H- 2.89 (s, 3H), 2.92 (d,
1H), 2.99 (d, , 69 (d, 1H), 6.45 (dd,
114), 6.77 (q, 1H) 66 Exanple

14 (cis/trans.E)-4 Aﬂalﬂgpp }é?peE@mlg)le 11, 1?63:;15;‘28'49 mlx_Rol) of];z-g (S ?Tuorokg

uor o- 5- net hoxy- 1 - 1( 2- rreth%/I gui nol 5-yl)am

(trifluoronet Hpethoxyphenyly Mirmh%zﬁir@ﬁawﬂw)éwxzt el is gpastedguiths T8 me 089 anpl e

11, 150 ng (0.49 mol) of E-4-(3-fluoro-2

met hoxypheny| )mmohpd feming 2 meathylquinelismie fopn thereoxrespoadiag 5-4-(3-8uetoekt with 78
ng (0.49 mol) of 5-am no-2-nethylquinoline to formthe correspondi ng

E— 4- ( 3- f | uor o-Methoxyphenyl)-1-{(2-methylquinzaolin-5-yl)imino]2-(trifluoromethyl)-hex-4-en-2-ol.

nmet hoxyphenyl ) - 1-[ ( 2- met hyl qui nzaol i n-5-yl )i m no] 2-(trifluoronethyl)-hex-4-e

n-2-ol. The iThditineSis takr p 419 Ml dfdi¢Hlorometandindteateld AB3e @ RéthisRiAGEd at

-30y,with 5 m (5 mmol) of a 1 Mboron tribromde solution. It is allowed

.....

totfeat to rogxﬂlng;ﬁ'ﬁ?ﬁrl% fon tHUl%fm&%mnBHtﬁ%s alSd t'feat R 1dbMAEmpetatiRUT €d

into a m xtur I ce an Saturated sodi um

over 30 mmqtes, and the solution is poured into a mixture of ice and saturated sodium
bicarbonate solution after 4 hours 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/ethyl acetate 30-60%), 44 mg of the title compound and 82 mg of the compound

of Example 15 are obtained.

'H-NMR (300 MHz, CDCls); &=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

dihydro-4H-1-oxa-2-boraphenalene-2,5-diol

Production is described in Example 14.



bi carbonate solution after 4 hours and vigorously stirred for 15 mnutes. It
Is extracted wth dichloronethane, washed with saturated sodium chloride
solution and dried on sodiumsulfate. After concentration by evaporation
and chromat ography on silica gel (hexane/ethyl acetate 30-60%, 44 ng of
the title conmpound and 82 ng of the corrpoﬂnd of Exanple 15 are obtai ned.
1H- NMR (300 MHz, CDC13); 6 =1.86 (d, 1.511), 1.96 (d, 1.5H), 2.65 (d, 0.5H),
2.72 (s, 3H), 2.92-2.97 (m 111), 3.04 (d, 0.5H), 2.99 (d, 111), 4.70 (d,

©.511), 4.77-4.85 1,7, Drmedi 9 : 1% 99n( )w 2. 61 (d,
0.511). 6.67-6.96 E{n%‘”"éﬁ?’%#%ﬁ (‘(Da‘,’d’”r fkf)(?'“ B g%i?h%ﬁi%?{,” g?ﬁ?"’?ﬁ?}’ 3’1??).
Exanple 15 (cis):9-FluqrQ-3.- -

[ (2- et hyl gu@iﬁﬁﬁ‘:@-@ ﬁﬁréﬂﬁ‘éﬂy){@## @ L3 3103y #5157 23 (At )y 44879 |

- oxa-2-bor anhenal ene- 2, 5-di ol Production is described in Exanple 14. 67

'H NVR (300 M, 2H0pEe8yd, 1= 2 06 (s, 8H), 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, IH. }:. Exanple 16

ci s)-9-Fl uoro-6-[(2-nethylyuinolin-5-yl)am no]-5-(trifluoronethvl)-2,4,5,6-
t et r ahydr obenEsamiplediér onen- 5- ol 3- ( 8- Fl uor o- 2H chr onen-4
yl)-2-hydroxy-2-(trii luoromethyl) propanal: "xf 33.2 g (296 nmol) of

2- f | ucr ophenolcigi9dFtiérosk-fid-metBlquinalin5-pilansias]ys-(trifligromethat)e2.4,5S6+ r r ed t oget her
with 5.0 g (29.6 nmmol ) of benzyltrinmethyl ammoni um hydroxi de for 4 days at

80C. At room ipaRRirsHerfdlde]throménBioted with ice, and 2N hydrochloric acid is

3-(8-Fluoro-2H-chromen-4-yl)-2-hydroxy-2-(trifluoromethyl)-propanal:

33.2 g (296 mmol) of 2-fluorophenol and 18.4 ml (281 mmol) of acrylonitrile are
stirred together with 5.0 g (29.6 mmol) of benzyltrimethylammonium hydroxide for 4
days at 80°C. At room temperature, it is mixed with ice, and 2N hydrochloric acid is
added. It is stirred for 10 minutes, extracted with ethyl acetate, washed with saturated
sodium bicarbonate and sodium chloride solution, dried on sodium sulfate, and the
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 ina

vacuum, 5.5 g of 8-fluorochroman-4-one is obtained as a crystalline solid.



added. It is stirred for 10 m nutes, extracted with ethyl acetate, washed

W th saturated sodium bicarbonate and sodi um chl oride solution, dried on
sodium sul fate, and the solvent is renoved in a vacuum The separation on
silica gel (hexane/ethyl acetate 5- 50% gy colum chromatography yields 6.4
g of 3-(2-fluorophenoxy)-propionitrile. 6.4 g (38.8 mmol) of

3-(2-f)l uorophenoxy)-propionitrile is refluxed in 38.6 mM of concentrated
hydrochloric acid over 2 hours. At roomtenperature, it is diluted with ice

water and stirred 3908 g (456 thmbl) @8 zint Hust EnEXIOMAE (26T mol Y vfedddyll) chtidelare. Washed
with rsaturated amoni um chl oride solution and dried on sodi um sul fate.

After the sol y@pinded in 4 RVSTIHE) aAd Y816 Wil 253mMol oPlibromomethane is added at
3-(2-fluorophenoxy)-propionic acid is obtained. 6.5 g (35.6 mMmvol) of

3- (2-T1 uorophgy eg)l?-f,eﬁam.omscsﬁ%& foriafio bR mintes And 507 Q5Y Plapsaerd £ acid

and stirred for ours at /70C. Aftier cooling overnight, it 1's poured

codi um bi car bohpBi( SBIHRE MiGH p Rl hePREF i HRRBR o WO il 0

sulfate. After the ,solven; is.remved iin a_ va 5.5 f

811 uor ochr omdila BERE oIS MR e A RELons R 8,4t (0 rfahmgD 85 - tRigrochrgmen - 45
nmmol ) of zinc dust anc{ 710 n,gaé(g.S mml ) of lead(ll) fhl ori de. are suspended
in 450 m of ¢PEn S9Aanles TEFF added an drops 9t regm (mpertRe ltissTeddonamgtier It room
tenperature. It is stirred for another 60 mnutes, and 50.7 m (50.7 nmmol)

of a |l Mtit hewsa{moun tempesaticee Itisdiluted with dieghyd pther: anebthp seastiorsmpdeds i n
drops over 40 mnutes while being cooled with ice. After one hour, 8.4 g
(50.7 mol ) ofargfully addeddh n aninturedof 4dvidyilreconc adid exd iveseThesphasesae separdiedps  at
rogm tenperature. It is stirred for another 18 hours at roomtenperature.

| t4%¢ di | ut ed extractedoiviet dithyledtieey washediwith wateg acied om sodiveh suléaté, and therselvent! v
added to a m xture of 4 M hydrochloric acid and ice. The phases are
separated, exdremelell THelchuddipedduyl is plrifed byvsafinerchtdrhitogyapldr on slidag@l on sodi um
sulfate, and the solveént is renoved. The crude product 1s purified by

col um chr omeyREhRARYpropy] Sihket 6-20%§,and 0.81 g of 8-fluoro-4-methylene-chroman is

obtained.

0.98 ml (0.49 mmol) of a 0.5 M titanium tetraisopropylate solution in toluene is
added to 281 mg (0.98 mmol) of 1,1°-bi-2-naphthol, 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 afe added, and the mixture is heated over 3
hours to 120°C. Afer 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



(hexane/i sopropyl ether 0-20%, and 0.81 g of 8-fluoro-4-nethyl ene-chroman
is obtained. 0.98 n] (0.49 nmml) of a 0.5 Mtitaniumtetraisopropyl ate
solution in toluene is added to 281 ng (0.98 mmol) of 1,1'-bi-2-naphthol,
and the red solution is stirred for 2 hoysys at roomtenperature. 0.81 g
(4.9 mol) of 8-fluoro-4-nethylene-chroman and 1.21 m (9.8 mmol) of
ethyltrifluoropyruvate are added, and the m xture is heated over 3 hours to
120C. After cooling, it is inmediately purified by colum chromat ography on
silica gel (heyanaywiklhurae® setien ChidHEs sohdidd, deédDn%odim sulfate, and the solvent
3-(8-fluoro-2H chronen-4-yl)-2- hydroxy-2-(trifluoronethyl)-propionic acid
ethyl ester i3gsQBlREORD: vasthan Thd éln&ngiﬁ'%la%hic ngparation on silica §el (hexane/ethyl

3-(8-fl uoro- 2H chromnen- 4-yl) - 2- hydr ox trifluoronmethyl)-propionic acid

ethyl ester ia%et&tg%tﬁdﬁ)if&%&%@d;% ?fgi-(ﬁhﬁ&ﬁgh-&ﬁ&ﬁ&-ﬁ-ﬁl):ﬁﬁdrw2-78 my (2.0

mol ) of |ithium alum e 1s added 1 n porti‘ons i1 n solid form over

10 mnutes. It,i®s. Stils f aty m tenperature and poured into
sat ur at ed amréﬂ?fﬁ’ﬁ{% t’lﬂyﬁﬁggséngfﬁ?%ﬁﬁgfﬁ;elcg@gspensi onis filtered through
Celite and thoroug r hed. W t hyl, acetate h t

filtrate are separ %é@‘%@o Mt?"’r gb@&r %t%@ (ggﬁ'th#?&r %Bh@gggscg{'[&‘tgﬁ It is
69 washed with saturated sodi um chloride solution, dried on sodiumsulfate,
and the sol ver(m, 2H} S%rfo&D, §.85 @ddadDued5-7108 (@h2BhRiedde.ddhi ¢ separation on
silica gel (hexane/ethyl acetate 0-15% vyields 46 g of

3-(8-fluoro-2H chronen-4-yl)-2-hydroxy-2- (trifluoronethyl)-propanol and 71
ng of alcohol. '"H NWR (300 MHz, CDC13); S = 3.07 (d, 1H), 3.25 (d, 1H), 3.89

(s, 1H), 4.77 (m Addjogolsly’® Examplel}]#6 mg.(836 (rohalsl) of13H]8-flGor6 @HscHRdmémt- 2H) |
9.64, (s, 1H . Anal ogously to Exanple 11, 46 ng (0.16 mml) of

3-(:8*f I uor o- Z?F%mw-é;ﬂﬂuw&n&lﬂ)\(ﬁb%’ﬂ i@ rdactel FWithM6OHE L Y mndl)fPanal i s
reacted wwth 26 ng (0. 17 mmol) of 5-
amino-2-methylquinoline to form the corresponding 3-(8-fluoro-2H-chromen-4-yl)-1-
[(2-methylquinazolin-5-yl)imino]-2-(trifluoromethyl)-propan-2-ol. The imine is taken
up in 1.9 ml of dichloromethane 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/ethy] acetate
30%), 7 mg of the desired product is obtained.

'H-NMR (300 MHz, CDCL3); & =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 (t, 1H), 7.59 (d, 1H), 8.12 (d, 1H).



am no- 2- net hyl qui noline to formthe correspondi ng

3-(8-fluoro-2H chronen-4-yl)-1-

[ (2- met hyl qui nazolin-5-yl)imno]-2-(trifluoronmethyl)-propan-2-o0l. The im ne
is taken wup in 1.9 nl of dichloronethanegand treated at -30Cwith 0.95 m

(0.95 mol) of al M boron tribromde solution. It is allowed to heat over
30 mputes to roomtenperature, and the solution is poured into a m xture

of ice and saturated sodi um bi carbonate solution and stirred vigorously for
S minutes. |tEismgigtivacted with dichloronethane, washed with saturated

sodi um chl oride solution and dried on sodiumsulfate. After concentration

by evapor at i 0@:@@%&%&%&@&@@&0%55@@ I SHoldpodRELE! y! acetate
3099, 7 ngy of € desire pro uct 1s obtal ne , CDCI3); 8 =
Qi 56,2 {fonabhibhaleffe-P

2.74" (s, 3H), g-d, 1H), 484498(m 2H)

5.02 (d, 11-1y7 o 83 L4, , 5. 86 (dd, 7.00 (ddd,

. 028 (a1, ‘&aﬁ@e&hgp’z,tﬁ% sa%aﬁ? %nyo &%ﬁﬁwﬁﬁa@é@y e e b
(trlfluororrethvlz 6.7.8-tetrah pht ha % ,
conm) ;s = 4G (o5t Dbk 179 %59@ 59, 36034, 199, 648 ol 6 T2 1)

2.77 (s, 3H) 3. 08 1H), 4.59 (s, 114), 5.67 (dd, 1H), 6.43 (d, 1H), 6.73

(dd, 1H), 6.9@d(HD, 231de THLY. 13, 1H) 7.67 (6$Hlt959J(H)IH)9 59 (s, 1H). Exanple
18

(cis.E)-2-Fluoro-5-[(2-nethyl qui nazol i n-5-yl)am nol - 8-propylidene-6-(trifluo
romet hyl)- 5.6, 7, 8-tetrahydronapht hal ene-1. 6-diol 'H NVR (300 MHz, CD30OD); S
= 1.12 (t, 3Hixamplk38(m 211), 2.76 (d, IH, 2.77 (s, 3H), 2.99 (d, 1H),
4.96 (d, 11-1), 6.69 - 6.73 (m 3H), 6.84 (dd 1H) 7 14 (d, 1H) 7.69

R is.E)-2-Fluoro-5-[(2-methylquinazolin-5-

5.6.7.8-tetrahydronaphthalene-1.6-diol
'H-NMR (300 MHz, CD;0D); 5 = 1.12 (t, 3H), 2.28 (m, 2H), 2.76 (d, 1H), 2.77
(s, 3H), 2.99 (d, 1H), 4.96 (d, 1H), 6.69 - 6.73 (m, 3H), 6.84 (dd, 1H), 7.14 (d, 1H), 7.69

(t, 1H), 9.59 (s, 1H).

Example 19

-2-Fluoro-5-[(7-fluoro-2-methylquinazolin-5-

(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
'H-NMR (300 MHz, CDCl;); 6 = 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

(cis,E)-2-Fluoro-5-[(7-fluoro-2-methylquinazolin-5-y)amino]-8-propylidene-6-
(trifluoromethyl)-5.6,7,8-tetrahydronaphthalene-1.6-diol




(t, 1H), 9.59 (s, 1H. Exanple 19

(cis,Z)-2-Fluoro-5-[(7-fluoro-2-nethyl qui nazolin-5-yl Il am nol -8-propylidene-
6- .0. (trifluoromethyl)-5.6.7.8-tetrahydronaphthal ene-1, 6-diol 'H NVR (300
MHz, €DCI3); S =1.08 (t, 3H, 2.15 (ddq, 71111) 2.25 (ddgq, 1H, 2.63 (d,
H), 2.79 (s, 3H), 3.23 (d, 1H), 4.56 (d, 5.82 (dd, 1H), 6.21 (m 2H),
6.80  (dd, 1H), 6.88 (d, 1H), 6.93 (dd, 1H, 9.29 (s, 1H). Exanple 20 (cis
- 2- Fl Uor o- 5- [ (7-fl uoro-2-net hyl qui nazol i n-5-yl)am nol - 8- propvl i dene- 6-

Ve, 1) 8 = 1 Ban iR PR EEORAR 08 S, 2R G 1ol pgr glaiy 220

?dgo 1020 3 5ls 3tk 3.0, Aindgd B, 18))e.adnt 2m, €726 98\ Sy, & I by 7 01

Ls,E)'-3-ChIoro | dene- 2-fl uoro-5-[(2-net hyl qui nol i n-5-vl)am noj - 6-
(trifluoronet I@l‘ﬁ) %%ﬁdIgBmt rahydr onapht hal ene-1.6-di ol 'H NVR (300 Mz,
CD30D); 8 = 1.90 (d, 3H), 2.74 (s, 3H, 2.80 (d, 1H), 3.04 (d, 1H, 4.92
(s, 11-1), 6.38 (d, 114), 6.80 (d, 1H, 6.82 (q, 1H, 7.33 (d, 1H, 7.43 (d,
111), 7.49 (t, 1 H, ; 8.48 (d, 1 H. Exanple 22

(cis, Z) - 3- Chl demple2hy| i dene- 2-f | uor o- 5- [ ( 2- met hvl qui nol i n- 5yl ) ani no] - 6-
(trifluoronethyl) 5,6,7, 8- tetrahydronanhthal ene-1. 6- di oI "H NWR (300 Mz,
CD30D); 8 = 1.(di¥.E}-3-Clddfp.8-&h¥ ho-5-P dg ] g. 111), 4.56
(s, 1H), 5.86 (q, 1H) 6.61 (d, 11- 1) 6.81 (d, 1H) 7. 34 (d, 11-1), 7.44
(d, 1H), (trifluoromethyl)-5.6,7.8-tetrahydronaphthalene-1,6-diol

'H.NMR (300 MHz, CD;0D); & = 1.90 (d, 3H), 2.74 (s, 3H), 2.80 (d, 1H), 3.04

(d, 1H), 4.92 (s, 1H), 6.38 (d, 1H), 6.80 (d, 1H), 6.82 (g, 1H), 7.33 (d, 1H), 7.43 (4, 1H),

7.49 (t, 1H), 8.48 (d, 1H).

Example 22

2-methylquinolin-5-

-3¥Clﬂoro-8-eth lidene-2-fluoro-5-

(trifluoromethyl)-5.6,7.8-tetrahydronaphthalene- 1 ,6-diol

'H-NMR (300 MHz, CD,0D); § = 1.77 (d, 3H), 2.54 (d, 1H), 2.75 (s, 3H), 3.14

(d, 1H), 4.56 (s, 1H), 5.86 (g, 1H), 6.61 (d, 1H), 6.81 (d, 1H), 7.34 (d, 1H), 7.44 (d, 1H),

7.53 (t, 1H), 8.50 (s, 1H).

Example 23

-3-Chloro-8-ethylidene-2-fluoro-5-

(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 (q, 1H), 6.45 (d, 1H), 6.93 (d, 1H), 7.13 (d, 1H), 7.65 (t, 1H),

9.59 (s, 1H).



7.53 (t, 1H, 8.50 (s, 1H). Exanple 23
(cis,Z)-3-Chloro-8-ethylidene-2-fluoro-5-[(2-nethylyuinazolin-5-yl)am nol - 6-
(trifluoronmethvl)-5,6,7,8-tetrahvdronanht hal ene 1 6-diol 'H NWVR (300 MHz,
Ch30D); 8 =1.78 (d, 3H), 2.58 (d, 1H), 2. ;27 S, 3.10 (d, 1H), 4.62 (s,
tH), 5.89 (q, 111), 6.45 (d, 1H), 6.93 (d, 7 13 (d, 1H), 7.65 (t, 1H,
9.59 (s, 1H). 72 Exanple 24 (cls,2)-3 ChI oro 8-et hyl i dene-2-fl uoro-5-f
(7-fluoro-2-nethyla uinazolin-5-yl)am nol -

(trlfluoromatlg);‘h)n ot 7. 8- tetrahydronaphthal ene-1.6-diol 'H NWR (300 Mz,
Ch30D); 8 = Pd 3H), 2.57 (d, 1H), 2.81 (s, 3H), 3.14 (d, 111), 4.64
(s, 1H, 5.904 : amifokg- (d.

1H), 9.58 (s,
Ls, Z)-3-Chl or 2- met hyl qui nazol i n-5-vl)am

inol-6- (trif al ene- 1. 6-di ol H-NIVR(300

MHz, CD3CD); 8 = 1, 1 2. 84 ,

4.54 (s, 1)11) ézf‘ﬁjlﬂﬁ%%%éﬁe@ﬁz%é Sﬂ—w7@ éﬁ) @gé, (44 ‘5%) 2§ isﬁ{lﬁ

9. 65 1 :

(ci5, 9. 3 ch @,dra,q"? 4 (soLi), 619040LED, 630 6 162481 110, 635 GADnBA3 6L BBy | den
e-2- fluoro 6-(trifluoronethvl)-5,6,7,8-tetrahydronapht hal ene-1, 6-di ol

'H NMR (300 MIA8(€D3D); 8 = 1.75 (d, 3H), 2.54 (d, 1H, 2,80 (s, 311), 3.11
(d, I'H, 4.58 (s, 1H, 5.82 (q, 1H, 6.35 (dd, 1H), 6.86 (d, 1H), 7.13 (d,
1H), 9.58 (s,

Example 25

(triﬂuoromethyl)—5,6,7,8-tctrg.1_11dronaphthalene-1,6-diol
'H-.NMR (300 MHz, CD;0D); 8 =1.72 (d, 3H), 2.52 (d, 1H), 2.84 (s, 3H), 3.10

(d, 1H), 4.54 (s, 1H), 5.83 (q, 1H), 6.39 (dd, 1H), 6.86 (d, 1H), 7.47 (dd, 1H), 9.65 (s,
1H).

Example 26

fluoro-6-(trifluoromethyl)-5.6.7.8-tetrahydronaphthalene-1.6-diol

'H-NMR (300 MHz, CD;0D); = 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
-5-{[7-Chloro-2,5-dihydroxy-4-ethylidene-6-fluoro-2-trifluoromethyl-1.2.3 4-

tetrahydronaphthalen-1-yl]lamino}-quinolin-2(1H)-one




1H). Exampl e

27

(cis.Z)-5-f[7-Chl oro-2. 5-di hydr oxy-4-ethylidene-6-fluoro-2-trifluoronethyl-

.2.3.4- tetra
(300 MHz, CD

1H), 5,82 (q,
7.26 (t, 1H),

hedr onapht hal en- | -yl lam nok-quinolin-2(1 H-one 73 'H NWR

D), 8 = 1.74 (d, 3H), 2.48 {d, 1H), 3.07 (d, 1H), 4.45 (
1H), 6,12 (d, 1H), 6.52 (d, 1H), 6.66 (d, 1H), 6.78 (d,
8.20 (d, 1 H). i Exanple 28

S,

1H),

(ci s, En5-{[ 7- Chl or o- 2, 5-di hvdr oxy- 4- ethylidene 6-fl uor o- 2- trifluoronethyl

2,3,4- tetrah
CD30D); 8 =1
1H), 6.52 (d,
8.22 (d, 1H).
(cis,2Z2)-5-t1f7;
.2.3,4- tetra
(300 MHz, CD3

3H), 4.52 (s,
1H), 7.62 (d,
(cis.E)-3-Chl

(trifluoronet
CD30D); S = 1(«

d - 00
yBL O?SNN%(W MEY, I(cmmuk)ﬁs qumg(e IHY; ﬁétﬁ mges 074, %4(43

(s,lg)é1 5.%; 48,218-6, 6.‘15%, 1B, S5, 1&%.66 ?dﬁ?l), 178 édﬂ)ln),77.2°52(t,(1h),

36 (d,

1H),

(g 2. 5-di hydr oxy-4-ethylidene-6-fluoro-2-trifluoronethvl-
AL r%glaht hal en-1 -yl | ani no} - 2- net hyl oht hal azi n- | - one ' H NVR

OD); S=1.71 (d, 3H), 2.50(d, 1 H, 3.09 (d, 1H, 3.81
1H), 5.81(q, 1 H, 6.76 (d, 1 H, 6.82 (d, 1 H, 7.55
1 H 8.53 (s, 1H). Exanple 30

E'F‘meleeztshyl i dene- 2-fl uoro-5-f(2-nethyl aui nazol i n-

hvl)-5.6, 7, 8-t etrahydronapht hal ene-1. 6-di ol 'H N
SGEX-5t{[73€hlores2 Jaliydroxgidyethylideme-6-fluorped-trifluogymeth

tetrahydronaphthalen-1-yl]amino}-quinolin-2(1 H)-one
'H.NMR (300 MHz, CD;0D); 8 = 1.84 (d, 3H), 2.74 (d, 1H), 2.95 (d, 1H), 4.82

am

%m

- vl
3
33

(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).,

Example 29

tetrahydronaphthalen-1-ylJamino}-2-methylphthalazin-1-one
lH-NMVR (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 (q, 1H), 6.76 (d, 1H), 6.82 (d, 1H), 7.55 (t, 1H), 7.62 (d, 1H),

8.53 (s, 1H).

Example 30
-3-Chloro-8-ethylidene-2-fluoro-5-[(2-methylquinazolin-5-yDamino]-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 (d, 1H), 7.71 (t, 1H),

9.60 (s, 1H).

)
00 MHz,
4-

(s,

(t,

nol -

6-



(d, 1H), 4.97 (s, 1H), 6.71 (d, 1H, 6.78 (d, 1H), 6.85 (q, 1H, 7.17 (d,

1H, 7.71 (t, 1H, 9.60 (s, 1H). 74 Exanple 31

(cis, E)-3-Chloro-8-ethylidene-2-fluoro-5-1(7-fluoro-2-m

et hylgui nazol i n- 5- vl) am nol - 6-

{trifluoronethyl)-5,6,7, 8- tetrahydronanht haI ene-1.6-diol 1H NWR (300 Mz,
CD30D); 8 = 1.91 (d, 3H) 2.80 (s, 311), 2.87 (d, 1H), 3.01 (d, 1 H, 5.07
(s, 1 H, 6.61 (d, 1 H), 6.82(d, 1H, 6.83 (d, 1 H, 6.95 (g, 1 H, 9.59
{s, 1 H. Em‘ﬁegie (cis,E)-3-Chloro-5-[(7.8-difluoro-2-nethyllc

ui nazolin-5-yl)amno]- S-et hvlldene 2-

fluoro-6-(tri gﬁﬁ%(ﬁm@#ﬁ@:im}w NVR
(300 MHz, (d,

1H), 4. 98 (S, (chilly 0B 64 g 4 o,z'mag ég;qu 89 (q, 1M, 9.57 (s, 1H).

Exanpl e 33 ( thvl a

ui nazol i n-5-yl )am

(L1111 uor omet vt ) "BSHR @Wﬁzﬁ?ﬁ%pmpﬁsmwaxw o AR (SN
CD30D); 6 = 1.89 (d, 311 278§ 280& 3.08 (d, 1H),

(s, 3H), 4. 96d(ED, 5107 (s,dHae.¢ki(d m688(é,311()q68 (Ldl)IH)@%a(q(hH) DB, 1?014 (d
1H, 7.18 (d, 1H), 7.69 (t, 9.57 (s, 1H). Exanple 34
(cis.2Z)-5,6-Difluoro-4-ethylidene-I|-((2-nethvlauinazolin-5-yl am no]-2-
(trifluoromethyl)-1, 2,3, 4-tetrahydronapht hal en-2-o0l 75 'H NVR (300 MHz,
CDCl 3); 5 = IESdmpgles23H), 2.72 (d, IH), 2.82 (s, 3H), 3.24 (d, 1H), 4.69 (d,
IH), 5.98 (q, IH, 6.08 (d, 1H), 6.54 (d, 1H), 7.07 -7.14 (m 2H), 7.28

js F)-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
1H-NMR (300 MHz, CD;0D); 5 = 1.87 (d, 3H), 2.78 (s, 3H), 2.81 (d, 1H), 2.97

3
E]]
) -!‘L':UJ;‘J;

(d, 1H), 4.98 (s, 1H), 6.64 (dd, 1H), 6.79 (d, 1H), 6.89 (q, 1H), 9.57 (s, 1H).

Example 33
(cis E)-3-Chloro-8-ethylidene-5-[(2-methylg uinazolin-S-vl)amino]-l -methoxy-6-

(trifluoromethyl)-5.6,7.8-tetrahydronaphthalen-6-ol
'H.NMR (300 MHz, CD;0D); 5 = 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

-5,6-Difluoro-4-ethylidene-1-{(2-methylquinazolin-5-yl)amino]-2-

(trifluoromethyl)-1,2,3.4-tetrahydronaphthalen-2-ol




(d, 1H), 7.68 (t, IH, 9.41 (s, 1H, Exanple 35

(cis.E)-5,6-Di fluoro-4-ethylidene- | -1(2-methyl quinazolin-5-yf)am no]-2-
(trifluoronmethyl)-1,2.3.4-tetrahydronapht hal en-2-0l ' H NVR (300 MHz,
Ch30D); 8 = 1.90 (d, 3H), 2.77 (s, 3H, 2,94 (m 2H), 5.15 (s, 1H), 6.63 (q,
iH, 6.80 (d,. IM 6.98-7.09 (m 210, 7.17 (d, 1H, 7.72 (t, 1H), 9.60
Exanpl e 36 (cis, Z)-5-Fluoro-4-ethylidene-|

1( 2- net hyl gui nazol i n-5-yl ) ani nol - 2- (trifluoronethvl)

Lt g ol A R
?5541(H§j é;ba,rbqﬁ ﬁ%f‘(%d (dy @’5@% (q.zlff),«sor}@ 1], 653 @), 3ioh - 718, 2k, 748 -

[ 2,6-D hvdroxv-4 02(tr|fluororrethyl) 1, 2,3, 4-
tetrahydronan(f’vﬂ!i‘ﬁﬁa-/8 b ﬁ'ﬁb ?g h{sn -auiznolin-2(1 H)-one 'H NWVR (300 Mz,
CD30D); 8 = 1.66 (m 3H), 2.45 (d, IH) 2:99 (d, 1H, 4.49 (s, 1H), 5.76
(g, 1H), 6.14 (d, 1H), 6.43 (d, 1H), 6.57 (d, IH, 6.72 (t, IH, 6.81 (d,
1H, 7.18 (t, 1H), 8.11 (d, 1H). 76 Exanple 38

(cis.z)-4- EthFJmnipleeBS? fluoro-|-f(7-fluoro-2-nethvl qui nazol i n-5-vl)am nol - 2-
(trifluoronethyfl-1.2.3, 4-tetrahvdronapht hal ene-2.6-diol 'H NVR (300 Hz,
CD30D); S = 1/8sEX-lo-Difthoro-&6ylidéne-I Hi2-methylquihazolifsd yDatifd]-Z-d, i H), 5.11 (s,
1H, 5.73 (q, 1H, 6.62 (d, IH, 6.73 (d, 1H, 6.95 (d, 1H, 7.10 (d, 1H),

9.52 (s, 1H). (trifluoromethyl)-1.2.3 4-tetrahydronaphthalen-2-ol
'H-NMR (300 MHz, CD;0D); 8 = 1.90 (d, 3H), 2.77 (s, 3H), 2.94 (m, 2H), 5.15

(s, 1H), 6.63 (g, 1H), 6.80 (d, 1H), 6.98 — 7.09 (m, 2H), 7.17 (d, 1H), 7.72 (t, 1H), 9.60

(s, 1H).

Example 36

-5-Fluoro-4-cthylidene-1-

1,2,3,4-tetrahydronaphthalene-2.6-diol
TH.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 (q, 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

tetrahydronaphthalen-1-yl]lamino}-quinolin-2(1H)-one
'H-NMR (300 MHz, CD;0D); 8 = 1.66 (m, 3H), 2.45 (d, 1H), 2.99 (d, 1H), 4.49
(s, lH), 5.76 (q, 1H), 6.14 (d, 1H), 6.43 (d, 1H), 6.57 (d, 1H), 6.72 (t, 1H), 6.81 (d, 1H),

7.18 (t, 1H), 8.11 (d, 1H).



Exanmpl e 39

(cis,E)-4-Ethylidene-7-fluoro-1-f(7-fluoro-2-nethvl qui nazolin-5-yl)am noj - 2-
(trifluorometbyl)-1, 2,3, 4-tetrahvdronanht hal ene-2, 6-diol 1H NVR (300 MHz,
Ch3COD); 6 = 1.83 (d, 3H), 2.73 (s, 3H), 2,46 (d, IH, 3.05 (d, 1H, 5.22
(s, 1H), 6.27 (q, IH), 6.69 (d, IH, 6.74 (d, IH), 6.86 (d, 1H, 7.18 (d,
IH), .9.53 (s, 1H). Exanple 40 (cis, Z)-5-{12. 6-D hvdrox
--4-ethylidene-7-fluoro-2-(trifluoronethyl)-I1.2.3.4-

t‘et r ahydr onapiExaadp®é3s - vl | ami no} - aui nol i n-2(1HL one ' H- NMR (300 MHz, CD30D);
6 = 1:94 (d, 3H), 2.62 (d, 1H), 2,92 (d, 1H), 4.90 (s, IH, 5.71 (q, 1H),
6.49 (d, 1H), @rg%myuaeaw@ma& -ft7-fludho-2 ncBR dubhazdifd-5-yhadacf 2. 1H) ., 7.33
(t, 1H), 8.18 anple 41

(cis.E)-5-{f2. o ORI 1.4 39 @ lgﬁgpﬁh&é&q&d%l(t ri fI uor onet hyi)-1, 2. 3. 4-

t(:?)ga%hydgogiog4 alden- r=viTam ng - qui no3| n- ne I(-I-NNR (300 g/lé;lz(
1, %t 501(H;j' 1H§ J%%R(@OJ% cpigh) N P ?1&93@}%3'% :ﬁ'ﬂ)z ﬁf ??9)’(%94 *
(10311 vor o -Gty b-4L iy 1, £ 530k B, 615 @ T, 853 @ b8,

(trlfluororret %5} 1, 2,3, 4-tetrahydronapht hal ene- 2, 6-di oI "H NVR (300 MHz,
CD3CD); 8 EdH)3H), 2.69 (d, 1H), 2.75 (s, 314), 3.04 ‘za (d, 1H).
5.23 (s, 1H) 6.34 (q, 1H, 6.70 (d, IH, 6.78 (d, 1H, 7.11 (s, 1H, 7.18
(s, 1H,

Example 39

Ot
Fay

(triﬂuoromethyl)- 1,2.3 4-tetrahydronaphthalene-2,6-diol
'TH-NMR (300 MHz, CD;0D); 8 = 1.83 (d, 3H_), 2.73 (s, 3H), 2.76 (d, 1H), 3.05
(d, 1H), 5.22 (s, 1H), 6.27 (q, 1H), 6.69 (d, 1H), 6.74 (d, 1H), 6.86 (d, 1H), 7.18 (d, 1H),

9.53 (s, 1H).

Example 40

tetrahydronaphthalen-1-yl]amino}-quinolin-2(1H}-one
'H-NMR (300 MHz, CD;0D); 6 = 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),

733 (t, 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-yllamino}-quinolin-2(1H)-one




9.52 (s, 1H).; Exanple 43

(cis.Z)-7-Chl oro-4-ethylidene-I-[(8-fluoro-2-nethyl qui nazolin-5 yl)am nol - 2-

(trifluoronmethyl)-1,2,3.4-tetrahydronapht hal ene- 2. 6-di ol
CD30D); 8 = 1.96 (d, 3H), 2,67 (d, 1H, 2.80 (s, 3H), 2.
(s, 1 H, 577 (q, L H, 6.72 (dd, 1 H, 7707 (s, | H,
(dd, ON~ 1H), 9.61 (s, 111). Exanple 44

"H NWVR
95 (d, 1
7.21 (s,

(300 Mz,
H, 5.00
1 H), 7.51

(cis, E)-7-Chloro-4-ethylidene-I-[(8-fluoro-2-methyl ouinazol i n-5-yl)amn no] - 2-

Chmony 5T ML) ?%W%% GBI B G Sr17 2pyeadl i, SToBYE ) SoB
o % <§§H@ $244q, 1Fy S50t 8516 a8 v e ligd. 1D 77k, 1

- V7. 8-di fluoro-2-nmet hyl oui nazol i n-5-y1)am nol -4-et hyl i de
(trifluoronet idd)G11H; &20(d, dH).ahvdr onapht hal ene- 2, 6- di ol

ne 2-
" H NMVR

(300 Mz,

CD3OD); 8 = 1.97 (d, 3H), 2.68 (d, IH), 278 (s, 3H), 2.94 (d, 1H), 5.06 (s,

1H, 5.78 (q, 11-1), 6.71 (dd, 1H), 7.09 (s, 1H), 7.19 (
1H). Exanple 46 (c/s. '

El - 7- Chl or o- | -Example d2 f | uor o- 2- net hyl qui nazol i n-5-vl )am
(trifluoronethyl)-1, 2. 3. 4-tetrahydronapht hal ene- 2. 6-di ol

s, 1H), 9.

55 (s,

nol - 4-et hvl i dene- 2-

" H NWVR

(300 MHz,

CD30D); S =1. Ydis,(@-7-Clithro-RetRyliderie-14[¢9-fludto-PAméthylqEindzolif-0)andnoli2-H) , 5. 16 (s,

1H, 6.32 (q, 1 H), 6.79 (dd, 114), 7.12 (s, 1 H), 7.17
1H) . (trifluoromethyl)-1.2.3 4-tetrahydronaphthalene-2,6-diol

(d, 1 H,

9.56 (s,

TH-NMR (300 MHz, CD;0D); & = 1.85 (d, 3H), 2.69 (d, 1H), 2.75 (s, 3H), 3.04

9.52 (s, 1H).,

Example 43

(trifluoromethyl)-1.2,3.4-tetrahydronaphthalene-2.6-diol

(d, 1H), 5.23 (s, 1H), 6.34 (q, 1H), 6.70 (d, 1H), 6.78 (d, 1H), 7.11 (s, 1H), 7.18 (s, 1H),

'"H-NMR (300 MHz, CD,0D); & = 1.96 (d, 3H), 2.67 (d, 1H), 2.80 (s, 3H), 2.95

(d, 1H), 5.00 (s, 1H), 5.77 (q, 1H), 6.72 (dd, 1H), 7.07 (s, 1H), 7.21 (s, 1H), 7.51 (dd,

1H), 9.61 (s, 1H).

Example 44

7-Chloro-4-ethylidene-1-[(8-fluoro-2-methylquinazolin-5-

(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 (g, 1H), 6.78 (dd, 1H), 7.13 (s, 1H), 7.15 (s, 1H), 7.51 (dd,

1H), 9.62 (s, 1H).



Exampl e 47
(cis,Z)-5-{[7-Chl oro-2, 6-di hydr oxy-4-ethylidene-2-(trifluoronethyl)-1, 2,3, 4-
t et rahydr onapht hal en-1 -yl ] am no} - 2- net hyI pht haI azin-l-one '"H NWVR (300 MHz,
CD30D); S =1.96 (d, 3H), 2.65 (d, 1H), ?4 1H), 3.80 (s, 3 H, 4.99
¢s, 1 H, 577 (q, | H, 7.04 (s, 1 H, 7706 (d, 1 H, 7.17 (s, 11-1), 7.59
(d, 1 H, 7.60 (t, 1H), 8.46 (s, 1H). Exarrple 48

(cis,E)-S-{[? Chl or o- 2, 6- di hydr oxy- 4- et hyl i dene-2-(trifluoronmethyl)-1,2,3, 4-
tetrahydronap@(xhal?gl yl }am no} -2-nethyl phthal azin-1-one 79 1H NWR (300
Mz, CD3COD) P (a, 3H) 2.72 (d, 1H), 2.99 (d, 1H), 379(s 3H)
5.12 (s, 111), . 7..06 ( 7,13 | 1 1

(m 2H), 8.56
6- di hydr oxy-4-ethylid

tetrahvdronan fupromet e 'H NWR (300 MHz,

DMSO-d6); 8 = 1.75, (m. 3 65 d, 1H), 5.14 (d, 11- 1 6. 08
- 6.19 (m 2H), E#WRF% MHteéQla),sm97@,§§>e&,s@,mu),@7§ . H), 2194)
7.18 (t, 11-n, 7. 19 (s, 111), 8.14 (d, IH), 10.07 (s, 1H), 11.54 (s, 1H.
Exanmpl e 50 (d, 1H), 5.06 (s, 1H), 578 (q, 1H), 6.71 (dd, 1H), 7.09 (s, 1H), 7.19 (s, 1H), 9.55 (s, 1H).
(cis)-2-Fluoro-8-isopropvlidene-5-f(2-nethvl gui nazolin-5-yl)am no] - 6-
(trifluoromethyl)-5.6.7,8-tetrahvdronaphht hal ene-1. 6-di ol 'H NVR (300 MHz,
CDC13); 8 = 1.86 (s, 314), 1.94 (s, 3H), 2.23 (d, IH), 2.73 (s, 314), 3.62
(d, 111), 4.5%xemplelde 1), 5.46 (d, 1H), 6.34 (d, 11-1), 6.80 (dd, 1H), 6.87
(dd, 1H), 7.20 - 7 42 (m 3H), 8.21 (d, 111).

-7-Chloro-1-[(7,8-difluoro-2-methylquinazolin-5-

7.60

Damino]-4-ethylidene-2-

(trifluoromethyl)-1.2.3 4-tetrahydronaphthalene-2.6-diol
’H-NMR (300 MHz, CD;OD); 5=1.84 (d, 3H), 2.77 (d, 1H), 2.79 (s, 3H), 3.02
(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); 5 = 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, 1HD), 8.46 (s, 1H).

Example 48
(cis,E)-5-{[7-Chloro-2,6-dihydroxy-4-ethylidene-2-(trifluoromethyl)-1,2,3,4-

tetrahydronaphthalen- 1-ylJamino}-2-methylphthalazin-1-one



o e i e

Exanpl e 51

(cis)-2-Fluoro-8-isopropylidene-5-[(2-nethyl gui nazol i n-5-yl)am nol - 6-
(trifluoronmethvl)-5.6.7.8-tetrahvdronaoht hal ene-1. 6di ol 'H NVR (300 MHz,
Ch30Dy; 8 = 1.83 (s, 3H), 1.95 (s, 3H, 2,22 (d, 1H, 2.83 (s, 3H), 3.55
*d, 111), 4.55 (s, 111), 6.45 (d, 1H), 6.7 (dd, 1H), 6.95 (dd, IH, 7.18
éd, 11-1), 7.70 (t, 114), 9.65 (s, 1H). 80 Exanple 52
(cis)-$%$-Chloro-9-fluoro-3-nmethyl- | -1(2-nethyl guinolin-5-yl)amn nol -

EIAVRAIORE 16 L At e g 2 @pﬁsﬁ"@'ﬁ? A290, 1?543‘7‘””*
s AL 1?‘%156‘(23@’%.6'%?&?%@375-?%& b G, 3P g e, bl

that ‘one skill 3@ he art can, using the precedlng descrlptlon, utlllze
t he present i ﬁﬁl ‘to its fullest extent. The preceding preferred
specific enbodlnents are, therefore, to be construed as nerely illustrative,
and not limtative of the remai nder of the disclosure in any way

what soever. In the foregoing and in the exanples, all tenperatures are set
forth uncorredixampled? degrees Cel sius and, all parts and percentages are by
wei ght, unl ess otherMAse |nd|cated The entire dlsclosures of al
appl i cati ons, (gaEe PXYB yiidenel 2Kl g 4-r espondi ng
Ger man application hb 10 2004 044 680 6, filed Septenber 9, 2004, and U.S.
Provi si onal Apatshedrbnaphthiathi 1ay1}dNeino Svindlin-HOH)-ofi¢ | ed Cct ober 5, 2004, are

i ncorporated by reference herein. The precedi ng exanpl es can be repeated

with simlar success.NMRIWEMHDMSD-8/ES =1.75 (m, 3H), 2.65 (d, 1H), 2.81 (4, 1H),

5.14 (d, 1H), 6.08 — 6.19 (m, 2H), 6.37 (d, 1H), 6.45 (d, 1H), 6.55 (d, 1H), 6.95 (s, 1H),

7.18 (t, 1H), 7.19 (s, 1H), 8.14 (d, 1H), 10.07 (s, 1H), 11.54 (s, 1H).

Example 50

(trifluoromethyl}-5.6.7.8-tetrahydronaphthalene-1,6-diol

'H-NMR (300 MHz, CDCL); § = 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),

7.20 - 7.42 (m, 3H), 8.21 (d, 1H).

Example 51

2-methylquinazolin-5-

js)-2-Fluoro-8-isopropylidene-5-

(triﬂuoromcthyl )-5.6.7.8-tetrahydronaphthalene-1.6-diol
'H-NMR (300 MHz, CD;0D); § = 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, 1H).



generically or specifically described reactants and/or operating conditions
of this invention for those used in the preceding exanples. Fromthe
foregoi ng description, one skilled in the art can easily ascertain the
essential characteristics of this inventiag and, w thout departing fromthe
spirit and scope thereof, can make various changes and nodifications of the
I nvention to adapt it to various usages and conditions. 81 dains 1.

St ereoi soners of general forrmula (1), RO in which R1 and R2, independently
of one anot herExample 82 hydrogen atom a hydroxy group, a hal ogen atom an
optionally substituted (G - CIO) aIkyI group, a (G- C;o) al koxy group, a
(Cl -G o) -al kyl t@§)e8-¢ -fAio 1{]-inkthokainbi{ : -5 cyano group, or
a nitro group or R and R2 together mean a group that is selected fromthe

groups - 0- ( CH2jrifiddromethy§-Gla2diRy debid i1 -o%d-Sibefabhenaleb&bB)}diol- , - NH ( CH2) n+l,
N(Q -C3-al kyl)- (CH2) +1, and -NH N=CHi, whereby n =1 or 2, and the term nal

atons are |inked tl@“q nd%@?%@ gLQgB rjmm«mg )Eogr(dl\{I@RjLM

whereby R9 and RHO ne anot can

2 hal ogen at orfds S 3(%6 (gﬁiﬁt o @ SRR TRty 9@’%‘?%@ ?ﬁg %@@/1‘%2 o

(G -Co)-al koxgg H%DIa (G -Clo)- alkylthio group, a (Ci- C5) perfluoroal Kyl
group, or acyﬁ ‘g p, R neans a G -C Oalkyl group, a G -G o-al kyl group

that is substituted b
ﬁout further elaboration, it is believed that one skilled in the art can, using the

preceding description, utilize the present invention to its fullest extent. The preceding

preferred specific embodiments are, therefore, to be construed as merely illustrative, and

not limitative of the remainder of the disclosure in any way whatsoever.

In the foregoing and in the examples, all temperatures are set forth uncorrected in
degrees Celsius and, all parts and percentages are by weight, unless otherwise indicated.

The entire disclosures of all applications, patents and publications, cited herein
and of corresponding German application No. 10 2004 044 680.6, filed September 9,
2004, and U.S. Provisional Application Serial No. 60/615,604, filed October 5, 2004, are
incorporated by reference herein.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this
invention for those used in the preceding examples.

From the foregoing description, one skilled in the art can easily ascertain the

essential characteristics of this invention and, without departing from the spirit and
scope thereof, can make various changes and modifications of the invention to adapt it to

various usages and conditions.



one or nore groups selected from hydroxy groups, hal ogen atons, or (Cr

CH) - al koxy groups, an optionally substituted (C3-C7)-cycloal kyl group, 82
an optionally substituted heterocyclyl group, an optionally substituted
aryl group; a nonocyclic or bicyclic.heterparyl 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),
(Cl-C5)- al koxy groups, hydroxy groups, hal ogen atons, or 1-2 (Cl-C3)-

gxoal kyl i dene cgasps 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 hlgﬁg%ﬂ&hagﬁqgagﬂmﬁﬁgm5h§ t et rahydr onapht hal ene system
via any position and optionally can be hydrogenated at one or nore sites,
and R12 neans a (Cl-CS)-al kyl group or a benzyg group, R5 neans a hydroxy
group, a group OR' or an O (CO R11l grouip, W™RepRby R 1 neans any hydroxy
protective group or a Cl-Cl0-al kyl groyp; Rejfneans a (Cl-C5)-al kyl group or
an optionally partially or conpletely 'I,orlfated (Cl-C5)-al kyl group, a

(C3-C7) cycl oal kyl group, a (C3- C7)cygl g5 - CR) al kyl group, a
(C3-C7) cycl oal kyl (C2-C8) al kenyl  group; f#a ba )Clyl group, a

het erocycl yl (Cl - Cg) al kyl group, a hetg; C (8g* Cg) al kenyl group, an aryl
group, an aryl (Cl-Cg)al kyl group, ryl (C%NCg) al kenyl group, an
aryl (C2-Cs) al ki nyl group; a SR o

in which

R! and R?, independently of one another, mean a hydrogen atom, a hydroxy
. group, a halogen atom, an optionally substituted (C,-Cjq)-alkyl group, a
(Ci-Co)-alkoxy group, a (Ci-Cjo)-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 ~0-(CH,),-O-,
-O-(CHy)g=CHs-, -0-CH=CH-, -(CH3)p+2-, -NH-(CHa)n+1, N(C1-C;-alkyl)-
(CHz)a+1, 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 R'®, independently of one another, can be
hydrogen, C;-Cs-alkyl or (CO)-Cy-Cs-alkyl,

R®  means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C-Cy¢)-alky! group, a (C-C¢)-alkoxy group, a (C;-Cjq)-
alkylthio group, a (C;-Cs)-perfluoroalkyl group, or a cyano group,

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

an optionally substituted (C3-C;)-cycloalkyl group,



nmonocyclic or bicyclic heteroaryl group that optionally is substituted by
one or nore keto groups, (Cl1-C5)-al kyl groups, (Cl-GC5)-al koxy groups,

hal ogen atons, or (Cl-C3)exoal kylidene groups and that contains one or 83
nore nitrogen atons and/ or oxygen atons and/or sul fur atons; a

het eroaryl (Cl -Cs)al kyi group or a heteran@I(Cz-CB)alkenyl group, whereby
t'hese groups can be linked to the tetrahydronaphthal ene system via any
position and optionally can be hydrogenated at one or nore sites, R7 and Rs,

i'ndependent|y of one an a hal ogen atom a
(C1-Gs)al kyi group, \/\hl%#bgi;ﬁal stlgét%gqa\kﬁ% SR', or N(ROR ), or

together with the car bon > group rrean a
(C3-C6)-cycl oal kyl ri ng, @JPJa%égﬁgn?%‘gy ﬁe‘?’ mean an annel ated five- to
ei ght- nenbered saturated or sat.ur aﬁl?g car boc

het erocycl i ¢ conpound, m08?1°?/° ‘b?rbd??'ﬁ etFrgaré(Egé’t‘? h\%f CO%?‘ yllsf‘?l?égf‘ﬁedgqyoups

1-2 (G -C5)-al kyl groups, 1-2 ps, 1-2 hy roxy roups,
or 1-4 hal ogen at ons. 2°“°SFé’i“§63"s°BH§a§ele éﬁ%@h@é&‘f’@b’hﬂp 5 (Wh YR1 and
R2, independently of one another, nmean_a hydrogen atom, a hydr ox gr oup, a
hal ogen atom an opt i onean by sybssicuted byt &4 hydioxypr)- 3&10@3 gramp, (G-Cs)-
(G -Co)-al koxy group, a (G-do)-alkylthio group, a (C -C5)- perfluoroal Kyl
group, a cyano group, oalkexyngroups, hydoery,greups, RlogandtoR2, erolg2(Ge€s)rean a group
that is selected fromthe groups -0- (CH2)o O, -0-(CH2),; CH2-, -O CH=CH,
-(CH2) "+2-, - NH (CH2) " +exoalkiyl(idéne @doupk hnyd that(optidndlly-contame d -4 fitlepé@Htomsvher eby n
=1 or 2, and the

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 1-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-Cyq-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-

Cs)cycloalkyl(C;-Cg)alkyl group, a (C3-Cq)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;-Cg)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;-Cs)exoalkylidene groups and that contains one or



termnal atons are linked to directly adjacent ring-carbon atons, or NRORL,
whereby RO and R10, independently of one another, can be hydrogen,

C -C5-al kyl or (CO-C3-C5-al kyl, R3 neans a hydrogen atom a hydroxy group,
a hal ogen atom an optionally 84 substituted (C -C, 0)-al kyl group, a

(C, -C,0)-al koxy group, a (C,-CFo)- al kylt A o group, a (C, -C5)-perfluoroal kyl
group, or a cyano group, R4 neans a C, -C, o-al kyl group, a C, -C, o-al kyl group
that is substituted by one or nore groups selected from hydroxy groups,

??:l?:?:?)nl-?;glnﬁél (Iz;/l (g’rgul%,gl)el-nan&%%tl_og{r?g#%i%ﬁ@?‘?%ﬁ?g@/{% @g%‘i@%& egro:Jp, an
Chat “opti onal 1y 1 s subsi ¥R BE i eterlsfe Lo 9"

(C, -C5)-al kyl groups (whjch optionall can. be substijufed - 3 hydr oxy
groups or 1-3 COOR 2 gr\xfﬁigax83%@9‘@834%?@%‘?&‘5&f?i‘,a*“{féw%ﬂ'é%ﬁ m
hal ogen atons, 1-2 (C, -C3)- exoal kyl i déene: groups and thgi optionally
contains 1-4 nitrogen atiaAy pesiipnsind pponglly canpeydrpgenates 3 ,0ne 0bMaRgIsiess at ons
and/or 1-2 keto groups, . whereby this group can be linked to the am ne of
the tetrahydronapRBt hed Rnéndspendentlyofong agothrssmeancrhydrgen gloms gdplogercaipmpe
hydr ogenat ed atone or nore sites, and R 2 neans a (CI-C5)-a1I0kyIl group or a
benzyl group, R5 means a(Ciy@akyl ggrupuphich cayr e subgiruted with OBy SR Loy RD 1
group, whereby R11 nmeans any hydroxy protective group or a C, -C o-al kyl
NR’R'9), or together with the carbon atom of the methylene group mean

a (C3-C¢)-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.

2. Stereoisomers of general formula ], 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-Cyo)-alkoxy group, a (C;-C@)-alky]tlﬁo 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)y-0O-, -O-(CH;)s-CH3-, -O-CH=CH-, -(CH2)n+2-, -NH-(CH2)q+1,
N(C,-Cs-alky!)-(CH;)q+1, 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 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



group, R6 neans a (C, -C5)-al kyl group or an optionally partially or
conpletely fluorinated (C, -C5)-al kyl group, a (C3-C7)cycloal kyl group, a
(C3- C7)cycloal kyl (C7-C8) al kyl group, a (C3-C7)cycl oal kyl (C2-Cg) al kenyl
group, a heterocyclyl group, a heterocycl%!(c,-Cg)alkyl group, a 85

met er ocycl yl (C2-Cs) al kenyl group, an aryl“group, an aryl (Cl-Cs)al kyl 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, (Cl-C5)- alsgﬁ%iggéﬁgﬂf% Q(&ylg?%ﬁp% @)_@w%lg&ﬁ,[sgouﬁ%gl(regggog_at ons, or

(Cl - €3) exoal kyl i dene gr t Cco one “or e nit at ons

and/ or oxygen atons an u OR®,, rvl (G- | group or
a heteroaryl (C2-Cs)al k%@ﬁm§°r%é‘§{’a%mh§?’e°§?}ﬂ‘%°g%i ! fogébérqccg%q%gjopﬁnked to the
t et r ahydr onapht hal gne system s' ., via an it and apti.onally can be
hydr ogenat ed at on® or 'ﬁfﬁ’éag’t agalky ?'ﬁ’n%C%Sf“"l‘%ﬁ%%??d@m'gﬁub(:?ﬂ%&eﬁlé’yanot her,
nmean a hydrogen atom a halogen atom'a, (Cl - al kyl group, which can be
substituted with ORLO, CSRPpmoragrapssrlectsd fromwifexy ¢ @%hﬂ%eeaﬁo@émz@sm of

t he net hyl ene group nean a (C3-C6)- cycloalkyl ring, or R and Re together
nmean an annel ated five-CodwolkexyBouptinber ed, saturated or unsaturated
carbocyclic conpound or heterocyclic conpound, which optionally is
substituted by 1-2 ket angpptiopsdly sabittel((eX))-eydloalkyy grwps, 1- 2

(Cl-C5)-al koxy groups, 1-2 hydroxy groups or 1-4 hal ogen atons. 3.

St er eoi soners of gener ain dptivmallysubstintedisetérogyclybgrolupi m 1, in which

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;1-Cs)-alkoxy groups, hydroxy groups, halogen atoms, 1-2 (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, 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;-Cyo-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-
Cr)cycloalkyl(Cy-Cg)alkyl group, a (C3-C7)cycloalkyl(C,-Csg)alkenyl

group, a heterocyclyl group, a heterocyclyl(C-Cs)alky! group, a



R and R2, independently of one another, nmean a hydrogen atom a hydroxy
group, a halogen atom an optionally substituted (Cl-C O-al kyl group, a
(G -C10)-al koxy group, a (CI-CO-alkylthio group, a (Cl-C5)- perfuoroall cyl
group, a cyano group, a nitro group or R'SSand R2 toget her mean a group that
ts selected fromthe groups -0- (CH2)"-O, -0-(CH2)"-CH2-, -OCH-CH,
T(CH2)"+2-, -NH(CH2)"+L 86 N(C, -C3-al kyI) (CH2) 1 +,, and - NH N=CH, whereby
n=1o0r 2, and the termnal atons are linked to directly adj acent

it ey Mot e,
(8- g1l o, 008 Al 5“"(%?“%’% .
goup, 500l el "‘“ﬁ:?‘ﬁ?ﬁwﬁg‘a“% A T,

groups; an opti onal ?/y 5‘19%9? Sg%‘c‘?ﬁ&'la@l §EQPPS é‘?‘o@ﬁ) alk Y?&&%na% y

substituted heterocyclyl group, an opt’i onal | substituted aryl group; a
nonocyclic or bicyclic haloger btamy,lorg%Gp)em&@y idenstarenpsiang thatcontairane 9f ed by
one or nore groups selected from (C,-C5)- al kyl groups (which optionally can
be substituted by 1-3 hyetroitsogen gops andjer okygerGORGangy erusplr at¢ras;-aCs) - al koxy
groups, hydroxy groups, halogen atons, (C, -C3)exoal kylidene groups and that
optionally contains 1- 41eterda1ryl((ge®g)dkyirgcoxmmulbcheteﬂoaﬁyl@gy@edkmybgmumnd/ or 1-2
sul fur atons and/or 1- 2 keto groups; whereby this group can be |inked to
the am ne of the whereby these groups can be linked to the tetrahydronaphthalene system

via any position, and optionally can be hydrogenated at one or more sites,
R’ anfl R, independently of one another, mean a hydrogen atom, a halogen
| atom, a (C,-Cs)alkyl group, which can be substituted with OR', SR'°,
N(R°R', |
or together with the carbon atom of the methylene group mean a (C3-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,g)-alkyl group, a
(Ci-Cyg)-alkoxy group, a (C;-Cio)-alkylthio group, a (C;-Cs)-
perfluoroalkyl group, a cyano group, a nitro group or
R' and R? together mean a group that is selected from the groups -O-

(CH3)p-0-, =0-(CHy)s-CHz-, -O-CH=CH-, -(CH2)n+2-, -NH-(CHj)p+1,



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

hydr ogenated at one or nore sites, Rs neans a hydroxy group, a group OR" or
an O (CORD 1 group, whereby Rt 1 nmeans any hydroxy protective group or a
C -C -alkyl group, R6 neans a (C,-C5)-a|4éyl group or an optionally
partially or conpletely 87 fluorinated (C, -Cs)-al kyl group, a

(C3-C,)cycl oal kyl group, a (C3- C7)cycloal kyl (G -Cs)al kyl group, a
(C3-C7)cycl oal kyl (CzZ-Cs) al kenyl group, a heterocyclyl group, a

het er ocycl y1 (Gl - CS) al KiN(COr il ACHI! 4 NHXECER: Gty or O] @ldthe an ary|
group, an aryl (G -Cg)al kyl group, an aryl (Cr-Cg)al kenyl group, an

aryl (- Co)al ki nyl T 0lgrmifal ofSRRARY ke tliscklf Uhhdchit HR)-BAEGH fbmgll OUP ¢ hat

optionally is substituted by one or nore keto groups, (Cl- CS) al kyl groups,

(Cr-GCs)-al koxy groups, . RER¥ERLEL a_@/ o?%oégégj%ﬁ%f%%o nd t hat

contains one or nore nltrogeh ato onms and/ 0 fur
atons; a heteroaryl (C I al ky aryl (C2- Cg) aI kenyl group,
wher eby t hese groups c d{%g%?|d<dkdé70§1fygOFE&)t§¥¢ﬁ%I‘$&$onapht hal ene system via
any position and i onal | be hydr nat ed at e Qr .nore S|te R7 and
R8, independent!|y Of oﬁ’éea‘a‘}hlﬁf‘ﬁ‘gtf’ “rf’ééﬂ’é%ﬁw ﬂ?e"a?‘l’fa’l%‘g%’HO

(g -Cs)al kyl group, which can, be substltuted with (R9R1) or
together with the car bc?HQSé £ G- 'M%Weﬁ@lgq%ﬁk?ﬁaﬁou%a(CI‘CIO)
(C3-C6)-cycloal kyl ring, or RL and R8 together mean an annelated five- to

ei ght - menber ed, sat ur atalylthio growp a(Gr&s)eneriuorantksy BIOUP cO ARy ARRIZIORP,

het erocyclic conpound whi ch
R means a C;-C,¢-alkyl group, a Cl-Clo-alkyl group that is substituted by

one or more groups selected from 1-3 hydroxy groups, halogen atoms, or

- 1-3 (C4-Cs)-alkoxy groups; an optionally substituted (C3-Cy)-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, (Cy-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'oran O-(CO)R"! group,
whereby R'! means any hydroxy protective group or a C;-Cjo-alkyl
group,

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



optionally is substituted by 1-2 keto groups, 1-2 (Cl-Cs)-al kyl groups, 1-2
(G -Cs)-al koxy groups, or 1-4 halogen atons. 4. Stereoisoners of general
formula (1) according to claim1l1, in which R and R2, independently of one
anot her, mean a hydrogen atom a hydroxy ggroup, a hal ogen atom an
optionally substituted (Cl -Ci o)-al kyl group, a (C, -Clo)-al koxy group, a
(C -d-0)-al kythio group, a (Cl-C5)- perfluoroal kyl group, a cyano group, or
a nitro group, 88 or R and R2 together nean a group that is selected from
the groups -O (CH2)"- QlyorinBted CE{2( 5)-allty? group,@ (Csk)dycloalkygl grod@;ia Cx2-, wher eby
n =1 or 2, and the termnal atons are linked to directly adjacent ring-

carbon atoms, or NRIRLOC,)weisatdy CREpalkyl gloa, al(ll‘gl-@ppdeﬂkylycmg)anmyanot her,
can be hydrogen Cl-Co-al kyl or (CO-GCi -Cs-al kyl, R3 neans a hydrogen atom

a hydroxy group, a hal ogggp, %th@ﬁl'oc?élyp@bb&B%Hebbcy@l&'i@@PCL)Hﬂ(?ﬂgrﬁ@ aQ 0) al kyl
group, a (G -G o)-al koxy group, a (Ci1-LC1 al y thio group, a

- C5) - per f 1 uoroal kyl  gr oper, Bu AnGhvi (Q yl group;
a Cl-Cl10O al kyl group that 06537 sﬁ(bstl %l(% p’one 0 E%req’g};gjpso%ié ected

from 1-3 hydroxy groups > ups; an
optionally substituted %ﬂgﬁ?ﬁﬂéf‘%@t&%@nﬁj&{o@y% Q@(CC?%? cyllg)ﬁ@{ '%é?er oaryl
group that optionally is sub ket o - -al kyl
groups, 1-2 (Gi-C5)-al KEWPHF bcuoﬁtst“cyillgyetﬂyw]o&?“pg?’g 3‘%1@13'3‘8 ﬁ‘éq(sf%g t oms,
or 1-2 (G -C3)-exoal kyli dene gr t ntalnsl4 trogen atons
and/ or (1 2 oxilgen at o)r/mm%frﬂﬂ F’E’ge l?etg groups, ?C,- %al kyl groups, (c,-cs)-aﬂi(oxy oups,

halogen atoms, (C;-Cs)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,-Csg)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 (C1-Cs)alkyl group, which can be substituted with OR'®, SR'°, or
N(R’R'®), or together with the carbon atom of the methylene group mean
a (C3-Ce)-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
(Cy-Cs)-alkoxy groups, or 1-4vhalogen 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;-C,o)-alkyl group, a
(C;-Cyo)-alkoxy group, a (C;-Cjq)-alkythio group, a (C;-Cs)-

perfluoroalky! group, a cyano group, or a nitro group,



sul fur atons and/or 1-2 keto groups; whereby these groups can be linked to
the am ne of the tetrahydronaphthal ene systemvia any position and
optionally can be hydrogenated at one or nore sites, R5 means a hydroxy
group,” R6 neans a (Cl-C5)-al kyl group or optionally partially or
conpletely fluorinated (G -C5)-al kyl groﬁg, an aryl group, an

aryl (G -Cs)al kyl group, an aryl (C2-C8)al kenyl group, a (C3-C7)cycloal kyl
group, a (C3 89 C7)cycloal kyl (G -Ce)al kyl group, or a

(C3- C7) cycl oal kyl (C2- C6),al kenyl  group, R and R8, independently of one
anot her, mean a hydrogen atom a halogen atom a nethyl or ethyl group,

whi ch should b bstityt ] . h i th
thleccafbgﬁ at o(ran 3:‘] tshle i;dre y*éh%%ﬁnnggﬁpg{mt%é@ég?ﬁg% %gﬁgg# (rairn\ém, or
R1 d BY t th I i =t ' : , t ed
insatur at et car bocycl | c-GCRRY B oe G E R A BB praPrefL s ©"
bstituted by 1-2 ket ,..d1-2 (CL-CS)-al kyl :2 (4 -C5H)-
Zrkixly ;rgups?/ or 1-2 ﬁaﬁ&égfﬁi&%mg@gﬂ @%%ﬁhé@ﬁgégﬂ&iryﬁéﬁ@?’élrmsbraml a
(1), according to claim1, in which Rl and R2, independently of one anot her,

nmean a hydrogen atom ac#beRa®ys, group, a hal ogen atom an optionally
substituted (C 1-C5)-al kyl group, @3 éq-Cs)-aI koxy group, or Rl and R2
113 afu
2

or
t oget her mean a group toRNRIK,dlewby Bifh inflepegdentiyof one anothep,)can b .
-0 (CH2) n- CH2-, - O CH=CH or - (CH2). +

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,-Cjq)-alkoxy group, a (Cy-Cio)-
~ alkylthio group, a (C;-Cs)-perfluoroalky! group, or a cyano group,

R*  means a C;-Cjp-alkyl group; a C;-Cjo-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
1-2 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,-C;)-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
fluorinated (C;-Cs)-alky! group, an aryl group, an aryl(C;-Cg)alky! group,

an aryl(C,-Cs)alkenyl group, a (Cs-C;)cycloalkyl group, a (Cs-



whereby n = 1 or 2, and the termnal atons are linked to directly adjacent
YL ring-carbon atons, R3 neans a hydrogen atom a hydroxy group, a hal ogen
atom an optionally substituted (C-d o)-alkyl group, or a (O -d o)-al koxy
group, R4 neans a O -Cl10-al kyl group, a Cl;d o-alkyl group that is
substituted by one or nore groups selecteéd from 1-3 hydroxy groups or

hal ogen atons; a phenyl, phthalidyl, isoindolyl, dihydroindolyl,
dlhydr0|30|ndolyl di hydr oi soqui nolinyl, thiophthalidyl, benzoxazinonyl,
pht hal azi nonyl , qU|noI ' Ayl

I ndazol yl, 90 benZOthI% clolaﬂégg}’E@&P&up,%&'h?ﬁ}oggﬁc%ﬁl Ci r?r}%ylllgyri}¥1
phthala2|nyl 1,7- or ég Z‘paphthyrldlnyl di hydr oi ndol onyl ,
dlhydr0|50|ndolonyl m dazole or indoly 1 | group t hat optionally is

substi tuted by oneppr dlﬁm {n%f%rﬁ@ o%ﬁr(lg &&oﬁ%r,ﬂﬁ&@a%‘&ﬁﬁ 8tog1r R en]atgm

(Cl- C5) - al kyl grou s Xy gr'oups Xy groups, 1-

hal ogen atons, or 1- al kyl i, den € .(groups
can be linked via any p%’gf’tlh%‘%f%? g’a ﬁk%a{dtqﬁ%é““n“g}?iw%%ﬁ hal ene
system and optionally can,pe hydrogenated at one ites, RS neans a
hydroxy group, R6 neansi ﬁ*?)@ or teppther with the,c B“BW%%‘B?)?‘F@‘%%P??I%BPFP%PI y or
conpletely fluorinated (d-C5)-alkyl group, R7 and R8, independently of one
anot her, mean a hydr oge®sdispayclealipdrioges at om a nethyl or ethyl group,
whi ch shoul d be substltut ed with OR10, SR10, 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 generai formula (), 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
(C1-Cs)-alkoxy group,
‘or R! and R? together mean a group that is selected from the groups -O-

(CH3),-0O-, “0-(CHz),-CHz-, -O-CH=CH-, or -(CH3);,12-,

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

R’ means a hydrogen atom, a hydroxy group, a halogen atom, an optionally
substituted (C,-C,¢)-alky! group, or a (C;-C,¢)-alkoxy group,

R*  means a C,-Cy-alkyl group, a C,-Cjp-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,
dihydroisoquinolinyl, thiophthalidyl, benzoxazinonyl, phthalazinonyl,

quinolinyl, isoquinoliny}l, quinolonyl, isoquinolonyl, indazolyl,



N(ROR1), or together with the carbon atons of the nethylene group nean a
(C3-C6)-cycloalkyl ring or ;Y,.. R and R8 together nean an annel ated five-
to ei ght-nmenbered, saturated or unsaturated carbocyclic conpound or

het er ocycl i ¢ conpound, which optionally |(§ substituted by 1-2 keto groups,
1-2 (C-Cs)-al kyl groups, 1-2 (G -GCs)- al R Xy groups, or 1-4 hal ogen atons.
6. Stereoisoners of general fornmula (I) according to claim1, in wiich R
and R1, independently of one another, nean a hydrogen atom a hydroxy

toup, a hal ogen atom o] u or

tgv ogelto her a grgup t hat |%n%&?l E&?&r a{‘urh %Jr%h lﬁlﬂ?%ﬁlnéﬁlc%% Eﬁ’%&aﬂﬁg b-
CH2)"-CH2-, -O CH CH, ! and the
'Eerm)nal atons are Ilnke pﬁf@gdﬂ%& dﬂ@%‘écenfd’n?’mﬁﬂgd%oé%o@éloé?'dns R3 neans
a hydrogen atom a hydr o% rou%i c&? thy an. opt ana substl tuted
G -Gio)-al kyl group, By P lonﬁﬁy h%q'é ﬁ%ﬂ

E)ht hal i Ztlyl , |ySO|gndoloyI l-[(@drm d);la/l:r g?géﬁr OIBSOI qdlo eé)

di hydr oi soqui nol i nyl , tWP ?‘FP&ISF )51872 QgWHH%I @t%&ml HOPRS 1-2

qui nol i nyl, isoqui noI [ nzl qui nol onyI [ so%w nol onyl , | ndazol y
benzot hi azol yl , qui nazolGir§s)-alkqwy ewowns, il ri/hydrexygEupsniy? h BEQH*P&?'&%PF]}/Q 1, 7-
or 1, 8-naphthyridinyl, dihydroindol onyl, dihydroisoindol onyl, ben2|n1dazole
or indolyl group that o(ﬂ]i-@)-akdm}k)ilisiemmgwnst uted by one or nore groups
selected from 1-2 keto groups, 1-2 (G -C5)-al kyl groups, 1-2 (C1-C5)-al koxy
groups, 1-3 hydroxy growheebylthdselgbupgenn b kinked viarany pasiti¢rOb-thi3amme ofithey | | dene
gr oups,

tetrahydronaphthalene system and optionally can be hydrogenated at one

or more sites,
R’ , means a hydroxy group,
RS means a (Cy-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(RR'®), or together with the carbon atoms of the methylene group mean

a (C3-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
(C1-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
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-(CH3),-0-, -O-

(CHz)»-CH;-, -O-CH=CH-, or -(CH3)n+2-,



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, i'1l, RS nmeans a hydroxy group, R6 neans a
(g -C5)-al kyl group or an optionally partig?l ly or conpletely fluorinated
(G -C5)-al kyl group, R7 and Rs, independently of one another, nean a
hydrogen atom a hal ogen atom a nethyl or ethyl group, or together with

t he carbon atom of the nethylene group nean a (C3-C6)-cycloal kyl ring or R
and Rs together mean anyabRpy ALE0hr ¥ the RrRindldioME HRMREU tofilebilPAdskeRt
unsat urated carbocyclic or heterocyclic conpound. 7. Stereoisoners of
general formula (1) accﬂﬁﬂ-kﬁﬂoﬂ&o{ﬁk,ai m1l, in which 92 R and R2,

i ndependent|y of one another, nmean a hydrogen atom a hydroxy group, a

A e S

hal ogen atom R4 nmeans a quin

pht hal azi nonyl, qui nazol.i pyl inazol onyl grQu hat _optignally is
substituted with G - C5§%hs£§'ﬁdc%ﬁ§ﬁub‘8@ﬂfyp%r?u%é)fg@‘r’@!ﬁ%&ﬁo?f%g&o@gy t hese groups
can be linked to thg amne of the tetr dr qnapht.hal ene system via
position and optiofal | y MeaH en&Phﬁ“ﬂﬁPH@@@@?‘éﬁ&{m@@, %LYC%}SQHQ&%S, RS
means a hydroxy group, R6 neans an, OPt ional ly lpart lally or conpletely
fluorinated (CI-C5)-al ﬁWd@psggwpolmy , 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
(C1-Cs)-exoalkylidene groups,
whereby these groups caﬁ 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,

RS means a (C;-Cs)-alky] group or an optionally partially or completely
fluorinated (C,-Cs)-alky! group,

R’ and R?, independently of one another, mean a hydrogen atom, a halogen atom,
a methyl or ethyl group, or together with the carbon atom of the
methylene group mean a (C;-Cg)-cycloalkyl ring or

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

7. Stereoisomers of general formula (I) according to claim 1, in which



R7 and Rs, independently of one another, nmean a hydrogen atom a nethyl or
ethyl group, or R and Y together nean an annel ated, five- to

ei ght - menbered, saturated or unsaturated carbocyclic or heterocyclic
conpound, which optionally is substituted,by a hydroxy group. 8.

St ereoi soners of general forrmula (I) accoréing toclaim1, in which R and
R2, independently of one another, nean a hydrogen atom a hydroxy group, a
fluorine or chlorine atom or a nethoxy group, R3 neans a hydrogen atom or a

chlorine atom R4 REARSRA ifidbpBiiehily bf ondWnoRErOREAn a BytirbgeaQikdriyd hydfoxy
pht hal azi nonyl group that optionally is substituted wth one or nore groups

selected froma methyl iy RrdgeRatodttoPa ff00H-aoxf gfduOr | Ne at om wher eby
t hese groups can be Ii n%red to the am ne of the 93 Fet rahydr onapht hal ene

systemvia any posigi O”n%&?sﬂﬁ}ﬁdr&ﬂ}ﬁl 10}%&%%3.91%(:119;}6?{ ogenated at one or nore
oup, , Rg | ¥

sites, RS neans a hydroxy gr ngans a tr uor onmet hyl group, R7 and
R8, independently qfs one_anot her .. mean a hyd . k0 | or ethyl
group, or R and Rgitogg{eﬁ’ésra%'éﬂmé{ qgﬂﬁlgpété@%g@&n’ep%@?aezg%ﬁggerocycl iC
conpound, which optionally i.s substituted b hydr ox roup. .9, .

St er eoi somers of gener aﬂ“‘i‘%?"ﬁ‘ﬂy or@ppagﬂgy?g{oﬁgﬁ}ag)x&ogpﬁx %,S“ Si‘“ﬁ'ﬁ?ﬁhﬁf and
R8 t oget her nean an anne| at ed si x-menpered heterocyclic conpound, which
contai ns an oxygen at omCatkyh bBiogem oBkSPBIMBS: whi ch optional Iy is

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
(Ci-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 heterc;)cyclic 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, quinazoliny! or phthalazinonyl group
that optionally is substituted with one or more groups selected from a
methyl, hydroxy or keto group or a fluorine atom,

whereby these groups can be linked to the amine of the



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 for the production of a
pharmaceutical agent for the treatnent ofg%nflannatory di seases. 12.

Phar maceutical preparations that contain at |east one stereoi soner according
to clains 1-4 or mxtures thereof as well as pharmaceutically conpatible
vehi cl es. 13. Process for the production of stereoisonmers of general fornula
T, in which the radi Caie‘ﬁah;‘ﬂi‘&xﬁﬁﬁthﬁl%ﬁ@sfy‘#eﬁﬁi#ﬂ'@'ﬁo@&i@ﬂm@@ﬁt@nﬁlﬂﬁcﬁﬂﬁm ngs
that are defined in claim11, characterized in that stereoisoners of genera

formula (111) 94 R Rz Blyoodnbiel bt éfd oftordsifes, R2. R3, R7 and R8 have the
meani ngs that are nentioned Iin claim1, are converted by an optionally

enanti osel ecti vel yﬂ}ondﬂﬁhf%%xg'?iﬂ on with a-keto acids R6(CO COOR 2

with Ruin the neaning o fﬁ’-' or benzyl, in the n; 4w, presence of

oRpt :??mci]l?luy %}_l rRaIO Iﬁgvm Sm%%sdaSMﬂhQ}o?ne&ngr%HEds of general fornmula (IV) RRT

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

stereocisomers of general formula (III)



R ") 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,
wher eby R4 has the neaning indicated in clggim1, the conpounds of general
formula (V) are produced RR/ RR- R2s NNRa R R3 95 in which R, R2,
R3, 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 tional reagent or by adding inorgani criQr grganic acids or Lewi s acids
at tenperatures of -70C to 80C. 14. Bgocess[for the production of

stereoi soners of general formula |, whexein er eoi soners of genera
formula VR R~ R NCR R2Z RRy Vin radicals R, R2, R3, R4, R5, RS,
R7 and R8 have the nmeanings that are in ted

R

| (11
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)YCOOR" with R'Z in the meaning of (C;-Cs)-alkyl or benzyl, in the

presence of optionally chiral Lewis acids, into compounds of general formula (IV)

(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,

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)



in claiml, are cyclized optionally with the addition of inorganic or
organic acids or Lewis acids, or wherein stereoisoners of general formula
Il R RRIR RLRR3 1l in whichradicals R, R2, R3, R4, R5, and R6 have
the meanings that are indicated in claim g 1 are cyclized and rearranged
optionally wth the addition of inorganic or organic acids or Lew s acids.
15. Process stage for the production of stereoisomers of general fornula I
according to claim 13, wherein stereoisoners of general forrmula (I1l) R Rz

R3 (111) 96 imwhick! R, RTRY HBRE R aad ® BiveliiBedniiys TRA Rie8dicitbdin i@

mentioned in clai m 1 are converted by an optional 'y enantiosel ectively

conducted En re wﬁe&ﬁi&nﬁﬁmﬁ of FalefPFIRRRLP) etinbiwitlcht balitidial

meani ng of (d - C5 aI k or benzyl, 1n the presence of optionally chiral

(L)er s acids, i REQen?Q{WMa% iBbrgMROGE &haﬂ;@&dﬁﬁlo@ﬂalv}@ac% allenteRtdres It Z0o8x Re

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?, R%, 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
RO
R!
R2 R’

R3 I

in which radicals R!, R%, R?, R* R, and RS 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 (I1I)

(1)



lw~ R3 (1V) whereby R5 neans a hydroxy group, which optionally can be
converted into a protective group according to other neanings defined for
R5 in claiml. 16. Stereoisoners of forrula IVRR R R OR12 R2 RO R3
(I'V) according to claim15, in which theggadicals are defined according to
c1a|n11 and R12 neans (Cl-C5)-al kyl or benzyl. 97 17. Process stage for
the production of stereoisoners of general fornula | according to claim12,
wherein stereoisonmers of general formula (IV) RIR R?” Re RORv R2Z RO R
wher eby R5 mednwhivhtR/dRQRY, Rtad R® hudei thtmeainganivdt bye mermiohed mamiart ed i nto a
protective ti group according to other neanings defined for RS in claimal,

radicals R, RénvdA3d b§@n optionally enantioselectively conducted En reaction with a.-keto acids

R®(CO)COOR'? with R*? in the meaning of (C-Cs)-alky! or benzyl, in the presence of

optionally chiral Lewis acids, into compouimds 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.

16. Stereoisomers of formula IV

(Iv)

according to claim 15, in which the radicals are defined according to claim 1, and R'?

means (C;-Cs)-alkyl or benzyl.



and R8 have the neanings that are indicated in claim1, and R13 neans
(A-CS)-al kyl or benzyl, are converted by reduction and reaction with

am nes of fornmula R4-NH2, whereby R4 has the nmeaning that is indicated in
claim11, into conpounds of general formul g./h(\/), RRT RR RRRR ZRN Ra
imwhich R, R R3, R4, R5, R6, R7 and Re have the neanings that are
indicated in claim 1. 18. Stereoisonmers of forrmula V according to claim17,
98 Re R RBN,RM s RRR R M inwhich R, R, R3, R4, R5, R6, R7 and R8
ffave the meani ngs §Napropése sthpliof dleffiodubil GHstBreotsomtfh of PeErAtOARIEL S Of

general fornula 1, according to on clarnms 1-9, 16 and
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
'._{j"-*._-::,:% group according to other meanings defined for R® in claim 1, radicals R!, R%, R%, RS, R’
and R® have the meanings that are indicated in claim 1, and R'? means (C,-Cs)-alkyl or
benzyl,
are converted by reduction and reaction with amines of formula R*-NH,,
whereby R* has the meaning that is indicated in claim 1,

into compounds of general formula (V),

W)
in which R', R%, R3, R%, R%, RS, R” and R® have the meanings that are indicated in claim
1.

18. Stereoisomers of formula V according to claim 17,



18 in the formof salts with physiologically conpatible anions.

98

in which R!, R, R?, RY, 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

.1 8 in the form of salts with physiologically compatible anions.





