- t - Tetrahydronapht hal ene derivates, processes for preparing them and
their use as antiinflamatory agents 5 The invention relates to

t et rahydronapht hal ene derivatives, to prqgesses for preparing themand to
their use as antiinflammtory agents. The prior art (W 2005/ 034939 )

di scl oses cyclic antiinflamuatory agents of the general fornmula |l R7 Rs R
Rz Rs R {ZI Rlz H\-R ~a (1) and these conpounds, experinentally, show

di ssoci ati ons between antiinflanmtory effects and unwanted netabolic
effects. Moreover, the selectivity of these conpounds is inproved over that
of other steroid receptors. Surprisingly it has now been found that
conpounds of the fornulae (1la) are 15 particularly dissociated in respect of
Si de- ef f eCt SR Rado B 15T Sl Gl iyt Gl i e e G bt 1
-2- The present invention accordingly provides stereoisoners of the general

formia (la), R6 H RR2RS Te?irgﬁ*ydronapﬁ%héleﬁ}a derlvar}eghi ch

processes for preparing them
and their use as antiinflammatory agents

5
The invention relates to tetrahydronaphthalene derivatives, to processes for
preparing them and to their use as antiinflammatory agents.
The prior art (WO 2005/034939 ) discloses cyclic antiinflammatory agents of the
general formula |
Ry R°
R1
R2 R®
R&
R‘H R12 HN\ 3
10 R 0

and these compounds, experimentally, show dissociations between
antiinflammatory effects and unwanted metabolic effects. Moreover, the
selectivity of these compounds is improved over that of other steroid receptors.

Surprisingly it has now been found that compounds of the formulae (1a) are
15  particularly dissociated in respect of side-effects which can be measured in vitro

in the form of TAT induction.



Rl and R2 independently of one another are a hydrogen atom a hydroxyl

group, a halogen atom an optionally substituted (Cl-Clo) al kyl group, an
optionally substituted (Cl-Clo) al koxy gromp, a (Cl-Clo) al kylthio group, a
(C1-C5) perfluoroal kyl group, a cyano group, a nitro group, 10 or RlL and R2
together are a group selected fromthe groups -O(CH2)n-O, -0 (CH2)n-CH2-,
-OCHCH, -(CH2)1+2-, -NH(CH2)"+1, -N(C -C3 alkyl)- (CH2)n+1, -NH N=CH, n
being = 1 or Pheépeesheirventibnalcconiimyiy padvides steddaisomarhohthet generaldnthula
nitrogen atons being linked to directly adjacent ring carbon atons, 15 or
NR8R9, R8 andl®9 independently of one another being able to be hydrogen,
Cl-C5 alkyl or (CO-C1-C5 alkyl, R3 is a hydrogen atom a hydroxyl group, a
hal ogen atom a cyano group, an optiona%ly substituted (Cl-C10) al kyl

group, a (Cl-Cl10) al koxy group, a 20 (CR\CIH) al kylthio group, a (Cl-C5)
perfluoroal kyl group, R4 is a Cl-g roup optionally substituted by
1-3 hydroxyl groups, halogen atons - C5) al koxy groups, or is an
optionally substituted (C3-C7) & p,s an optionally substituted
heterocyclyl group, an optionally sid etk aryl group, a 25 nonocyclic
or bicyclic heteroaryl group optifdnally sUbsti®tdted -3- independently of one
anot her by one or nore groups selected f \‘4(Ci-C5) al kyl groups (which may
optionally be substituted by 1-3 hydroxyl ok 1-3 13 groups), (G -C5)

al koxy groups, hal ogen atons, hydroxyl groups, NR8 groups, exonet hyl ene
groups and oxygen and which 5 optionally contains 1-4 nitrogen atons and/ or
1-2 oxygen atons and/or 1-2 sul phur atons and/or 1-2 keto groups, it being
possible for this heteroaryl group to be linked via any desired position to
the ami ne of the tetrahydronaphthal ene system and it being possible for

t hi s het erpariplwhighoup optionally to be hydrogenated at one or nore sites,
10 R is a (Cl-A O alkyl group or an optionally partly or fully fluorinated

E 8 ] %;) ;| kf/l : ? é"ga%éﬁ% i‘é‘g&%@%&ﬁy&f’ oonaeI gch!,-thgrr are' h)e}drogen atom, a hydroxyl
group, a halogen atom, an optionally substituted (C4-C4o) alkyl group, an

optionally substituted (C1-Cqp} alkoxy group, a (C4-C1g) alkylthio group, a
(C1-Cs) perfluoroalkyl group, a cyano group, a nitro group,
10 or R and R? together are a group selected from the groups -O-(CH3),-0-,
~0-(CHy)q-CHy-, ~-O-CH=CH-, -(CHz)n:2-, -NH-(CH2)ns1, -N(C4-C3 alkyl)-
(CH2)n+1, -NH-N=CH-,
n being = 1 or 2 and the terminal oxygen atoms and/or carbon atoms
and/or nitrogen atoms being linked to directly adjacent ring carbon atoms,
15 or NR°R®,
R® and R® independently of one another being able to be hydrogen, C1-Cs
alkyl or (CQ)-C+-Cs alkyl,

R® is a hydrogen atom, a hydroxyl group, a halogen atom, a cyano group, an
optionally substituted (C1-C1p) alkyl group, a (C+-C1p) alkoxy group, a
20 (C1-C10) alkylthio group, a (C4-Cs) perfluoroalky! group,

R* s a Cy-Cy alkyl group optionally substituted by 1-3 hydroxyl groups,
halogen atoms, 1-3 (C1-Cs) alkoxy groups,
or is an optionally substituted (C3-C;) cycloalkyl group, an optionally
substituted heterocyclyl group, an optionally substituted aryl group, a
25 monocyclic or bicyclic heteroaryl group optionally substituted



group, (C2-C8)al kenyl (C3-C,)cycl oal kyl group, a heterocyclyl group, a

(G -cC8)al kyl heterocyclyl group, (C2-C9) alkenyiheterocyclyl group, an aryl
group, a (C, -C5) al kylaryl group, a (C2-C8)alkenylaryl group, 15
(C2-C5) al kynyl aryl groups, a nonocyclic or bicyclic heteroaryl group which
Is optionally substituted by 1-2 keto groups, 1-2 (Cl-C5) al kyl groups, 1-2
(C1-C5) ai koxy groups, 1-3 halogen atons, 1-2 exonethyl ene groups and which
contains 1-3 nitripgependéntly efisheoandth@r by pgenr aasgranps selebtedl frotmphur

t : 20 (C1-cC8)al kyl het I - C5) al kenyl het I
?ZE | ?‘nké g(z.viog) qiyagyméw%&é&é?ﬁw@%ﬁ; N eotpnall w%&s&f@&ﬁﬁﬁ@&%ﬁa@gﬁ
and it being possi Y%'%%?Wegi&éé%uF)t:éregp%l!ag#aﬁd;/@?ﬁ%@@%egtggghg erd%xglt one

or nore sites, 25 gioubs, NRIRE ydupss expimethplemsy hroupsoandpyygear ang whichet hyl ene
group and their salts with %}gsi ologically toler teg f\ni ons, wth tg’\/e
exception Df 6-f | ueRtianally conaits 14, 0itvegen atems andion, dr< @xyqef, pioms and/or

(trifluoromethyl)-4, - I i hal i compound

known fromthe pri ir&@?ﬁ?ﬁﬁwgﬂi%ﬁ&%%% |§%§§16(pénss% fiane

f 1 uoro-1-[ (2- net hyhetersaryl grotipytb)oentinkeld-via ahip ylesiteq positiondodheaming of tie 3, 4

-4- tetrahydronapht hal ene-2,5-diol) is expressly exce d.fromthe scgpe of

protection of the W@?&Hforﬁ&)?‘g?ﬂle%‘%)&%?%é“f‘ﬁdﬁbg'ﬁ*ﬂé’qsg{;’i%fqréﬁ'srﬂélgmarﬁ
articul arl rovi [ dé?\% itagl @ which on the

gr omatic ri %gpof tﬂ@@@?ﬁ?ﬂ?%ﬁh@gﬁ enetggfgﬁﬁé O%ﬁéﬁar?}g;/@ghbst I tuents as

R and R2 which are sel ected independently of one another fromt heﬁroup
Cl-C5 al K0, RE1- 3B a(GeLyq) alkdbel®)p tRBReptidiaityspary or fdlyotuadinated 6 oGen,

whi ch are Ser ot bRV RURCA (Go GBI G o EE DRI R B BV oup.

hal t ' ' ,
2 (I Cs) ol koxy 0T B e & el B OHNR, Ol yi

group. (C1-Cg)alkylheterocycly! group, (C,-Cs) alkenylheterocyclyl group, an aryl

group, a (C4-Cg)alkylaryl group, a (C,-Cg)alkenylaryl group,

15 {C-Cglalkynylaryl groups,
a monocyclic or bicyclic heteroaryl group which is optionally substituted
by 1-2 keto groups, 1-2 (C4-Cs) alkyl groups, 1-2 (C+1-Cs) alkoxy groups,
1-3 halogen atoms, 1-2 exomethylene groups and which contains 1-3
nitrogen atoms and/or 1-2 oxygen atoms and/or 1-2 sulphur atoms, a

20 (C4-Cg)alkylheteroaryl group or a (C,-Cg)alkenylheteroaryl group, a
(C2-Cg)alkynylheteroaryl group
it being possible for these groups to be linked via any desired position to
the tetrahydronaphthalene system and it being possible for these groups

optionally to be hydrogenated at one or more sites,
25 R® is a methyl, ethyl, propyl, isopropyl group or ethylene group

and their salts with physiologically tolerated anions,
with the exception of 6-fluoro-1-[(2-methylquinolin-5-ylJaminoj4-ethyl-2-
(trifluoromethyl)-1,2,3 4-tetrahydronaphthalene-2,5-diol.

30  The compound known from the prior art (WO 2005/034939, Example 279) (6-
fluoro-1-[(2-methylquinalin-5-yl}amino]-4-ethyl-2-(trifluoromethyl)-1,2,3 4-



The radical R4 is attached to the tetrahydronapht hal ene systemvia the
amne. If the radical R4 has two or nore positions which are chemcally
possi ble for 15 attachnment to the ring system then the present invention
enconpasses all of these possibilities. The radical R is also enconpassed
by the present invention if it is hydrogenated at one or nore sites.

Sui tabl e substituents of the nonocyclic or bicyclic heteroaryl groups 20

(het erocycl i ctegrafy@@nhaBAthalendra\Bdidhds espfassiydedepied franvithiecstmipedfat
chemcally appropriate positions, include, for exanple, hydroxyl, hal ogen

atons, especi Riotsction| afdhe peesamt patgnsispeelficalien.cs) al kyl groups (which may
thensel ves optionally be substituted by hydroxyl groups, (Cl-C5) al koxy
groups or COOR13 groups, R13 being hydrogen or (Cl-C5) al kyl), especially
met hyl , (C2- Chhye ivieation raprewssticulafly provides stgegaisgmers el thedesterglci- cs) al ky!

met hoxy and_ cerow? el Bl ok aforhic A the e ek B Raen RERRERT 2y ano
groups ang al @Q%g@@stgmmgsasvmtﬁn@rzé formed with a carbon atomof a ring of

t he heteroaryl group, and oxygen, which forns an N-oxide with ni.t rogen
atom of the rWht}h(ﬂJEiS@Mt@@lf)ﬂ%@%ﬁﬁnthlt%ﬁﬁ‘@ Angther &ioan e grpiPdesTs Ak
preferred gro f ' e} achete | r r ragdi.cal R4
as defined i n&%(%ﬂl{l?#&;?éﬁ @%r jﬂ”?"? urdt}ﬁté 5%?'?1?#%‘%}? @g?%@ph%dgﬁgl’s@r@a of
-5- fluorine,nighl orine, OH CH3, CF3, CFH2 or C2F5, OCH3, OC2H5, NH2,

N(CH3)2 and NH(CH3), cyano, keto, ox . The radical R5 is attached to the
( CH3) ), CY %’gﬁ? %@g

t et r ahydr onap®tth n§9§ﬂséthqw9fewm. supatituepts whichmse seleqtgd fram ey ¢

e | o B8 RGP AP AP Plg e REEIPRE, e 08, o

then the pres [ I'On enconpasse pOSSi

i nventi on t hepglicratly fsubstieted (OpCeealkgligroap| & (0pCg) akokhgragner @-Cor mul a |
in which RS is a (Cl-C5) alkyl group or an optionally partly or fully
fluorinated @kylthiedrayk,a (%TQ@WG'%“?@@PHE}){H-OM kyl group, a

(d-C8)al kyl (C3-C,)cycl oal kyl 10 group, (C2-C8)al kenyl (C3-C7)cycl oal kyl
group, a heterocyclyl oup, a (C1-C8)alkylheterocyclyl group, )
(C2-C8) al kenyTh%f@cﬂl@@Iﬁ‘[ i3 attached to dhe tetiahygranaphthalepesysiemvia thardmingr Bup,

(C2- C9) al kenygarulii @ B4Rras two or more positions which are chemically possible for
15  attachment to the ring system, then the present invention encompasses all of
these possibilities.
The radical R*is also encompassed by the present invention if it is

hydrogenated at one or more sites.

Suitable substituents of the monocyclic or bicyclic heteroaryl groups

20  (heterocyclic groups) R?*, as have been defined above, and located at chemically
appropriate positions, include, for example, hydroxyl, halogen atoms, especially
fluorine and chlorine, (C+-Cs) alkyl groups (which may themselves optionally be
substituted by hydroxyl groups, (C+-Cs) alkoxy groups or COOR" groups, R™
being hydrogen or (C4-Cs) alkyl), especially methyl, (C2-Cs) alkenyl groups, fully

25  or partly fluorinated (C4-Cs) alkyl groups, especially CF3, CFH; or C,Fs, (C4-Cs)
alkoxy groups, especially methoxy and ethoxy, NR®R® groups, especially NH;,
N{CHai), or NH(CH3), cyano groups and also keto groups with are formed with a
carbon atom of a ring of the heteroaryl group, and oxygen, which forms an
N-oxide with a nitrogen atom of the ring optionally present. From this there

30 emerges, as a preferred group of substituents on a heterocyclic group for the
radical R? as defined in Claim 1 and for all further claims, the group consisting of



Further provided by the invention are stereoisoners of the general fornula I
in which R5 is an aryl group, a (Cl-C8)al kylaryl group, (C2-C5)al kenyl aryl
group, a 15 (C3-C,)cycloal kyl group, a (-C5)al kyl (C3-C7)cycl oal kyl group,
(C2-C8) al kenyl - (C3-C7)cycl oal kyl group. Additionally provided by the

I nvention are stereoi soners of the general fornmula | in which RS is a
(C1-Clo) al kyl group or an optionally partly or fully fluorinated (Cl-Clo)

al kyl group, fgner ahloving, OB, G, GH KEFHiranGyFgr OOHL QT AhaNHy, PCH:) ad 20
fully fluorinated (Cl C5) al kyI group, nore preferably a (Cl-C3) alkyl group
or an optlorMHKQHp)aPW@OdietﬂfP’fYQeﬂl uorinated (C1-C3) al kyl group, in
particular an optionally partly or fully fluorinated (Cl-C3) alkyl group,
especially CF3 or C2F5.. An |r’rﬁortant aspect of the invention conpri ses t hose

st er eoi soner sTh# radieal Rydsatiac e@rtmn%ltat@h«ﬂmpht@deme} syplen duecty §the, ro
and R3 mdepe;g%cl'-:qr‘):ﬁtl %‘x"tl-%g tﬁ@ s ﬁ}%ﬁésﬂéﬁs ﬁ:'h:ag%ec‘?'tefﬁlem t% ¢ al koxy,

hal ogen, I'S se froma qui n I ne, quinazoline

or phthal &i ngitaHreEhtubitlsd ring systeps tthen tiesl praweat inventioh @nicompasses abyf net hy|
or ethyl, and also is substituted zero to up to two tinmes by fluorine 5

111) the raditbgse Ress®ildiasoptional |y partly or fully fluorinated Cl-C3 al kyl
group and 1V) the radical R6 is selected from-CH3, -CH2-CH3, -(CH2)2-CH3,
-CH(CH3) 2 or -CH=CH2. 10 A particularly inportant aspect of the invention
conpri ses t hoEke gwention $herefere furthemrog@e@rséerebmmra afshevgenerai fcpr)mtlaué

oot a. ks s e ALt pEoE oPIR AN wdthl or MR o

l'in-5-yl (C1-Cs) alkyl group, a (Cs-Cr)cycloalkyl group, a (C-Ca)alkyl(C3-C7)cycloalkyl
10  group, (C»-Cg)alkenyl(Ca-C;)cycloalkyl group, a heterocyclyl group, a
(C1-Cg)alkyliheterocyciyl group, (C.-Cg)alkenylheterocyclyl group, an aryl group,
a {C1-Cg)alkylaryl group, (C2-Cg)alkenylaryl group.

Further provided by the invention are stereoisomers of the general formula 1t in
which R® is an aryl group, a (C1-Cg)alkylaryl group, (C2-Ce)alkenylaryl group, a

15 (Cs-Cy)cycloalkyl group, a (C4-Cg)alkyl{Cs-C7)cycloalkyl group, (C2-Cs)alkenyl-
(C3-Cy)cycloalky! group.

Additionally provided by the invention are stereoisomers of the general formula |
in which R® is a (C4-C1q) alkyl group or an optionally partly or fully fluorinated
(C1-C4o} alkyl group, preferably a (C+-Cs) alkyl group or an optionally partly or

20  fully fluorinated (C4-Cs) alkyl group, more preferably a (C4-C3) alkyl group or an
optionally partly or fully fluorinated (C4-Cs} alkyl group, in particular an optionally
partly or fully fluorinated (C4-C3) alkyl group, especially CF3 or C,Fs.

An important aspect of the invention comprises those stereoisomers of the

general formula la wherein

25 1) the radicals R', R? and R® independently of one another are
selected from
-OH, C+-C4 alkoxy, halogen, H,



2-met hyfq ui nazolin-5-yl 2-eth ylqg uin azo |li n-5-yl

7-fluoro-2-net hyl qui nazolin-5-yl, 20 8-fluoro-2-nethyl qui nazolin-5-yl, 7,
8-d ifl uoro-2-mathylqui nazoli-e5-y 1, quinolin-2(1 H-on-5-yl,
7-fluoroquinolin-2(1 H-on-5-yl, 8-fluoroquinolin-2(1 H-on-5-yl, 25

i sochronmen-1-on-5-yl  2-net hyl phthal azin-1 -on-5-yl isoquinolin-2(1
f-1)-on-5-yl, -7- 111) the radical RS is -CF3 and |V) the radical R6 is

sel ected from - CH3 - Chife Chifical RUd8Ae&teB fromi - CH=CHZ. 5 An extrenely
i nportant aspect of the invention are those stereoi soners of the general

fornula | a wherein the &AdAPlFRGIRAZYAE AT RAIREINGAEQUAWNIGH Ba, 24, 4( 3
configuration on the 1S%PéF%%Eém%qjﬁWmkﬁ?"g%g{hypaf8 |structure. On

the basis of the rules o nomencl at ure, corresponds, in the case
of 1, 6-di hydroxy subst idna alea in&ubdtitutedtzead ya up naplb tienesniey fluorindie 5a, 6a, 81 3
10 configuration of the 5,6,7,8-tetrahydronapht hal ene-1, 6-di ol parent
structure (see Exanples). A particularly preferred subgroup as discl osed

for the pgesent inngntitha radicarRbiseaeopishdly garpser fuldifatinatednd -@;laliaf
t heir subordi nate conbi nati ons, which are docunented by the exanples. 15

Definitions: The identi§PBRti on hal ogen at om or hal ogen denotes a fl uorine,
chlorine, bromne or iQdine atom A fluorine, chlorine or bromne atomis
preferred. The C1-C 0 and Cl1-C5 al kyl groups R, R2, R', R5, R6, R7, R', Rl12
and R 13 may be straight-chain or branched and are for exanple a nethyl,

et hyl, n-propyl, i sQpr opy.l but vyl .. ,sobutyl,, t put -pentyl ,
2. 2¥di et Eyl B%lopyl%,g) ! cfﬁe rge{lcal FQB |suséfectea ?rorrliJ -éha, - 2-Cp-ll§, —%bi—@fz-eH? y
-CH(CHj3); or -CH=CHa.

10 A particularly important aspect of the invention comprises those sterecisomers

of the general formula la wherein

) the radicals R', R? and R® independently of one another are
selected from
-OH, O-CHs, CI, F, H,

15 I)  the radical R* is selected from
2-methylquinolin-5-y!
2-methylquinazolin-5-y!
2-ethylquinazolin-5-y!
7-fluoro-2-methylquinazolin-5-yl,

20 8-fluoro-2-methylquinazolin-5-y!,
7,8-difluoro-2-methylquinazolin-5-yi,
quinolin-2(1H)-on-5-yl,
7-fluoroquinolin-2(1H)-on-5-yl,
8-fluoroquinolin-2(1H)-on-5-yl,

25 isochromen-1-on-5-yl
2-methylphthalazin-1-on-5-yi
isoquinolin-2(1H)-on-5-yl,



2-met hyl butyl or 3-nethyl butyl group, and al so the hexyl, heptyl, nonyl,
decyl group and their arbitrarily branched derivatives. A nethyl or ethyl
group is preferred. The abovenenti oned alkyl groups may optionally be
substituted by 1-5 groups 25 selected independently of one another from
hydr oxyl, cyano, nitro, COOR13, Cl1-C5 al koxy groups, hal ogen, NRBR9, a
partly or fully fluorinated Cl1-C3 al kyl group; -8- one subgroup is

represent ed by thq")subqhétry@ieng%\/{gi opFare 1-3 hal ogen atons and/or 1-3
hydr oxyl and/or 1-3 cyano and/or 1-3 COORL13 groups. A preferred subgroup is

represented by fluorin@ngkom hydroxyl, nethoxy and/or cyano groups. 5 The
al kyl groups nmay optionally only be substituted by 1-3 hydroxyl and/or 1-3
COOR13 groups. Preference in tha&_case is given to hydroxyl rougs. A partly
or fully fluorinatlell CtheladicalR® igreniected from tGbb.y-CHxEHoxd bl CHaecor
followi ng partly or ful bﬁj&ﬁori nated follow ng groups: fluoronethyl,

di fluoronethyl, trifluolbnethyl, fluoroethyl, 1,1-difluoroethyl,
1,2-difluoroethyl, 1,1,1-trifluoroethyl, 10 tetrafl uoroethyl,

fl | . P ] d h .h ifl hyl h
Pent af | LoBoctAly PP, Mt ARger! Glhe Aaiention Ash os aeper g mes Pubes
per f 1 uor oal kgder%fralfenna Sar mﬁe%ﬂﬂigﬁegﬁm%fﬂi% aggltehtém%,gaggt he

synt hesi s ar comerci al I zed, or the pu eses 0
cor r espondi ngconfiggeation @1 the 1.2, hdstetraiydroeaphthalena2-o) parenpstiuctiled synt heses

O o e s Bk B i o D s Rl e
8P, LS Aol ol PR A B LR

groups ane pr@‘rﬁ%ﬂﬁﬁiionpof!’fﬁéW,Y,Blfet@hbGMh@hMeﬁ@1;@dﬂﬂ'pb'rémbmfulc}we (see
preferred. The abovenenti oned al koxy groups may optionally be substituted by

1-3 groups dJeXaseples)-from hal ogen, especially fluorine, chlorine, hydroxyl
and cyano. The Cl-C5 al kylthio groups nay be straight-chain or branched and
are for exanple a nethylthio, ethylthio, n-propylthio, isopropylthio,

n- but yl t hi o, A particularly preferred subgroup as disclosed for the present invention is

represented by those radicals, and all of their subordinate combinations, which

are documented by the examples.
15 Definitions:

The identification halogen atom or halogen denotes a fluorine, chlorine, bromine

or iodine atom. A fluorine, chlorine or bromine atom is preferred.

The C4-C1 and C1-Cs alkyl groups R', R?, R*, R®, R®, R, R"", R'"? and R"® may
be straight-chain or branched and are for example a methyl, ethyl, n-propy!,

20  isopropyl, n-butyl, isobutyl, tert-buty! or n-pentyl, 2,2-dimethylpropy!,
2-methylbutyl or 3-methylbutyl group, and also the hexyl, heptyl, nonyl, decyl
group and their arbitrarily branched derivatives. A methyl or ethyl group is

preferred.

The abovementioned alkyl groups may optionally be substituted by 1-5 groups

25  selected independently of one another from hydroxyl, cyano, nitro, COOR™,
C+-Cs alkoxy groups, halogen, NR®R®, a partly or fully flucrinated C+-Cs alky!
group,



25 isobutylthio, tert-butylthio or n-pentylthio, 2,2-dinethylpropylthio,
2-nmet hyl butylthio or 3-nethyl butylthio group. A nethylthio or ethylthio
group is preferred. -9- The substituent MR8RI is for exanple NH2, NH(CH3),
N(CH3) 2, NH(C2H5), N(C2H5)2, NH(C3H7), N(C3H7)2, NH(C4HI), N(C4AH9) 2,

NH( C5H11), N(C5H11) 2, NH(CO) CH3, NH(CO C2H5, NH( CO C3H7, NH(CO) C4H9,

NH( CO) C5H11. The cycl oal kyl group is a saturated cyclic group having 3 to 7
ring carbon ainegubgroiiscieprésemed dpahd gubstitaéntsunisidh laye drg hatogenratogisoups

sel ected from hydroxyl groups, hal ogen ataons, 1- al kyl groups, (Cl-C5)
al koxy gr oupndrgsRg hY@FM@Pd@Dd?ﬁ@YQF%@ﬁQ{OTGFé),%Q %Qf%ﬁtsh ,ePEfrEﬁO(
exanpl e, cycl opr ; | Vi y F@@h yl,

cycl opentyl, S%@PWC?JF@E%%#&#?Y ﬂ@é@'ﬁ% teox@'l W‘ﬁg’t‘l’ﬂybﬁc h%'l)l(djpf;l:cyc oheptyl ,
met hyl cycl ohepbips. 10 A (C1l-Ce)al kyl (C3-C, ) cycl oal kyl group RS is a

cycl oal kyl group which is linked to the ring systemvia a straight-chain or

b hed (Cl1-C8 | kyl t. A (C2-CB)alk - G/ | kyl 5 i
Cyel oar kyP or byt SRUPS ma PRGNy Kb Pe SLPHIUIER 11 Mk SRRt Fona n-
or branched (8o s RN Pretéibiice inthgt BALEAUNE 1d hyrBkp grdupgn- aromati c

and may for exanpl e“be "pyrrolidine, I m daZol 1 di ne, pyrazolidine,
pi peri di ne. Perhydroqui noline and perhydroi soquinoline are al so anong the

het er ocycl yl S Exa SU| | s for

net erooyel y1 AREHRSSIBLIBARTALS 0. P aRYETolb i YUAAAY ol b RRES ¢
optionally subidwihgtpzethCor flilyFusyihatsdofeflowimgdyroups - fluorCietiyl adioaromethABRO-
hal ogen, cyano-, O0OOR13-, CHO- . The substituents may 20 oPtionaLIy al so be
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exanpl e nent iRﬁﬁ“l‘t%f?aB‘éf G- of phenyl, naphthyl, tetralinyl, anthranyl,

I ndanyl, and indenyl. The aryl groups may be substituted at any suitable
site that leads to a stable stereoisoner, by one or nore radicals fromthe
group of hydrdigfeaggatsowbich afptaraployed optionally during the synthesis are

commercialized, or the published syntheses of the corresponding reagents are
15 part of the prior art, or published syntheses can be employed analogously.

The C4-Cqp and C4-Cs alkoxy groups may be straight-chain or branched and are
for example a methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-
butoxy or n-pentoxy, 2,2-dimethylpropoxy, 2-methylbutoxy or 3-methylbutoxy
group. C1-Cs alkoxy groups are preferred. A methoxy or ethoxy group is

20 particularly preferred.

The abovementioned alkoxy groups may optionally be substituted by 1-3 groups
selected from halogen, especially fluorine, chlorine, hydroxyl and cyano.

The C4-Cs alkylthio groups may be straight-chain or branched and are for
example a methylthio, ethylthio, n-propylthio, isopropylthio, n-butylthio,

25  isobutylthio, tert-butylthio or n-pentylthio, 2,2-dimethylpropylthio,
2-methylbutylthio or 3-methylbutylthio group. A methyithio or ethylithic group is
preferred.



CF3, cyano, Cl-C5 al koxy, Cl1-C5 al kyl optionally substituted by 1-3 hydroxyl
-10- groups or COOR13 groups. The optionally substituted phenyl group and
t he naphthyl group are preferred- A (Cl-C8-al kylaryl group is an aryl group

as already described above which is linked to the ring systemvia a
straight-chain or branched (C -C8) alkyl unit. 5 A (C2-C8)al kenyl aryl group
Is an aryl group as al ready descri bed above which is |inked to the ring
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The heterocycly! group is non-aromatic and may for example be pyrrolidine,

15  imidazolidine, pyrazolidine, piperidine. Perhydroquinoline and
perhydroisoquincline are also among the heterocyclyl groups encompassed.
Examples of suitable substituents for heterocyclyl and heteroaryl groups are
substituents from the group of optionally substituted C4-Cs alkyl group, hydroxyl-,
C+-Cs alkoxy-, NR®R®-, halogen, cyano-, COOR™-, CHO-. The substituents may

20 optionally also be attached to the nitrogen atom; in that case, N-oxides are also
included in the definition.

Aryl groups for the purposes of the invention are aromatic or partly aromatic
carbocyclic groups having 6 to 14 carbon atoms and having one ring, such as
phenyl or phenylene for example, or two or more condensed rings, such as

25 napthyl or anthranyl, for example. By way of example mention may be made of
phenyl, naphthyl, tetralinyl, anthranyl, indanyl, and indenyl.
The aryl groups may be substituted at any suitable site that leads to a stable
stereoisomer, by one or more radicals from the group of hydroxyl, halogen, nitro,
CF3, cyano, C1-Cs alkoxy, C4-Cs alkyl optionally substituted by 1-3 hydroxy!



I soqui nol onyl, quinazolinyl, quinoxalinyl, cinnolinyl, phthalazinyl,

di hydropht hal azinyl, 1,7- or 1,8-naphthyridinyl, coumarinyl, isocoumarinyl,
i ndol i zi nyl, isobenzofuranyl, azaindolyl ,.1azai soindolyl, furanopyridyl, 5
furanopyrim dinyl, furanopyrazinyl, furanopyidazinyl, dihydrobenzofuranyl,
di hydr of ur anopyri dyl, di hydrof uranopyri m di nyl, dihydrofuranopyrazinyl,
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The monocyclic or bicyclic heteroaryl group may optionally contain 0-9 groups

16  from the group of nitrogen atoms, oxygen atoms, sulphur atoms or keto groups,
of which a maximum of 4 nitrogen atoms, a maximum of 2 oxygen atoms, a
maximum of 2 sulphur atoms and a maximum of 2 keto groups may be present.
Any subordinate combination of these groups is possible.

The heteroaryl group may be hydrogenated at one or more sites.

20  Monocyclic heteroaryl groups may for example be pyridine, pyrazine, pyrimidine,
pyridazine, triazine, azaindolizine, 2H- and 4H-pyran, 2H- and 4H-thiopyran,
furan, thiophene, 1H- and 4H-pyrazole, 1H- and 2H-pyrrole, oxazole, thiazole,
furazan, 1H- and 4H-imidazole, isoxazole, isothiazole, oxadiazole, triazole,
tetrazole, thiadiazole.

25 Bicyclic heteroary! groups may for example be phthalidyl, thiophthalidyl, indolyl,
isoindolyl, dihydroindolyl, dinydroisoindolyl, indazolyi, benzothiazolyl, indolonyi,
dihydroindolonyl, isoindoionyl, dihydroisoindolonyl, benzofuranyl,
benzimidazolyl, dihydroisoquinolinyl, dinydroquincliny!, benzoxazinonyl,



above which is linked to the ring systemvia a straight-chain or branched
(Cz-C8) alkynyl unit 5 A (Cl-C8)al kyl heterocyclyl group is a heterocyclyl
group as al ready descri bed above which i.g1linked to the ring systemvia a
straight-chain or branched (C1-C8) alkyl unit. A (C2-C8)alkenyl heterocyclyl
group is a heterocyclyl group as already described above which is linked to
the ring systemvia a straight-chain or branched (C2-C5) 10 al kenyl wunit.
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tetrahydroqumohnyl, dihydroquinolinyl, 5,6,7,8-tetrahydro-1H-quinolin-4-ony!,

15  decahydroisoquinolinyl, tetrahydroisoquinolinyl, dihydroisoquinolinyl, 3,4-
dihydro-2H-benz[1,4]Joxazinyl, 1,2-dihydro[1,3]benzoxazin-4-onyl, 3,4-dihydro-
benz[1,4]oxazin-4-onyl, 3,4-dihydro-2H-benzo[1,4]thiazinyl,
4H-benzo[1,4]thiazinyl, 1,2,3 4-tetrahydroquinoxalinyl, 1H-cinnolin-4-onyl,
3H-quinazolin-4-onyl, 1H-quinazolin-4-onyl, 3,4-dihydro-1H-quinoxalin-2-onyl,

20  2,3-1,2,34-tetrahydro[1,5]naphthyridinyl, dihydro-1H-[1,5]naphthyridyl,
1H-[1,5]naphthyrid-4-onyl, 5,6,7, 8-tetrahydro-1H-naphthyridin-4-onyl,
1,2-dihydropyrido[3,2-d][1,3]oxazin-4-onyl, octahydro-1H-indolyl, 2,3-dihydro-
1H-indolyl, octahydro-2H-isoindolyl, 1,3-dihydro-2H-iscindolyl, 1,2-dihydro-
indazolyl, 1H-pyrrolo[2,3-blpyridyl, 2,3-dihydro-1H-pyrrolo[2,3-b]pyridyi,

25  2,2-dihydro-1H-pyrrolo[2,3-blpyridin-3-onyi.

A (C-Cg)alkylheteroary! group is a heteroaryl group as already described above
which is linked to the ring system via a straight-chain or branched (C+-Cs) alky!

unit,

A (C2-Cg)alkenylheteroaryl group is a heteroaryl group as already described
30 above which is linked to the ring system via a straight-chain or branched (C,-Cg)

alkenyl unit.



5S5RN~Lews acid R R R Rz OH R3 R HN\ (IlI) (Ill) R hydrogenation R
WOHR-OH RR HN HNR (Ill) (Ib) 10 which then, either w thout further
reagent or by addition or organic or inordganic acids or Lewis acids, under
tenperatures in the range from-70C to +80C (preferably in the range from
-30Cto +80C), are cyclized and rearranged to give the conpounds of the
general fornmula (lil). A catalytic hydrogenation, which can optionally be
carried out diastereoselectively, then yields conpounds of the 15 general
formula (Ib) in which R6 is an ethyl group, b) by using nethods known in the

art to convert prepared styrenes of the neral fornula, (I by.means of
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al cohol functallynyi onitude the following: (R - or (S)-SEGPHOS- PdCl12 (M kam
et al. Tetrah. Asymm 2004, 15, 3885-89),(R)- or (S)-BINOL -14- Ti(Q Pr)2

Di t al. T h, Lett. 2004, 45 2009-12 R) - S).- t,B R) -
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above which is linked fo the ring system via a straight-chain or branched (C1-Cg)

alkyl unit.

A (C,-Cg)alkenylheteracyclyl group is a heterocyclyl group as already described
above which is linked to the ring system via a straight-chain or branched (C,-Cs)

10  alkenyl unit.

As a result of the presence of centres of asymmetry, the stereoisomers of the
general formula la of the invention may be present as the sterecisomers. The
present invention provides all of the possible sterecisomers (e.g.: RRR, RRS,
RSR, SRR, RSS, SRS, SSR, §88), both as racemates and in enantiomerically
15  pure form. The term sterecisomers also encompasses all of the possible
diastereomers and regioisomers and tautomers (e.g. keto-enol tautomers) in
which the sterecisomers of the invention may be present, and which are likewise

provided by the invention.

Particularly preferred sterecisomers of the compound described are those

20 (1,2,3 4)-tetrahydronaphthalenes which carry (1S, 2R, 4R) or (18, 2R, 45) as
the absolute configuration on the 1-amino-1,2,3,4-tetrahydronaphthalen-2-ol
parent structure. Owing to the rules of IUPAC nomenclature, in the case of 1,6-
dihydroxy substitution of the tetrahydronaphthalene, this corresponds to the (58,
BR, 8R) configuration of the 5,6,7,8-tetrahydronaphtalene-1,6-diol parent

25 structure (see Examples) or to the (5S, 6R, 88} configuration.

The stereoisomers of the invention may also be present in the form of salts with
physiologically tolerated anions, as for example in the form of the hydrochloride,
sulphate, nitrate, phosphate, pivalate, maleate, fumarate, tartrate, benzoate,

mesylate, cifrate or succinate.



al. J. Am Chem Soc. 2000, 122, 7936-43), (R)- or (S) 'Pr-pybox Yb(OIf)S3,
(R - or (S)'Bu-pybox Yb(OIf)3, (R- or (S)-Ph-pybox Yb(OIf)3 (Qan et al.
Tetrah. 5 Asymm 2000, 11, 2347-57). By r-aduction, hydrogenation and

am nation, in
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Lewis acid

(i) ()

4
hydrogenation R

R2 OH

R?
HN

(1 (Ib)

10  which then, either without further reagent or by addition or organic or inorganic

acids or Lewis acids, under temperatures in the range from —-70°C to +80°C

(preferably in the range from -30°C to +80°C), are cyclized and rearranged to

give the compounds of the general formula (ill). A catalytic hydrogenation, which

can optionally be carried out diastereoselectively, then yields compounds of the

15  general formula (Ib) in which R® is an ethyl group.

b) by using methods known in the art to convert prepared styrenes of the

general formula (IV), by means of an optionally enantioselectively conducted

ene reaction with chiral Lewis acids, into the compounds of the general formula

(V). Chiral Lewis acids which can be used for the enantioselective generation of
20 the quaternary alcohol function include the following: (R)- or (S)-SEGPHQS-
PdCl, (Mikami et al. Tetrah. Asymm. 2004, 15, 3885-89),(R)- or (S)-BINOL-



_15- defined in general terns in the fornul ae set out above, have the
definitions specified in Caim1l. The present invention accordingly also
provi des a nmethod of preparing the stereoi4soners of the general formula
(la) which is characterized in that imnes of 5 the general fornula (VI) or
(I'1), either without further reagent, in a solvent or concentrated organic
acids, or by addition of organic or inorganic acids or Lewis acids, under

t enper at ur es TOIFTE (Ding et ér qestrahO Ceft 020080 @ 5( raoe@arquam- bﬂ(S}fleu ‘BaBGB( firom
-30C to +80C), are cycli e the stereoi soners of %enera
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attained, whgerderatedough crystallization may be incr eased still further.
Enant i orreri cally pure conpounds of the formula (V) can then be converted
into the enantionerically pure conpounds of the forrmula (VI) by

chromat ographi ¢ separation nethods on silica gel at the stage of the

hydr ogenat ed al dehyde or of 20 the imne. D astereosel ective hydrogenation

nmet hods can be used alternatively to/@‘e};he enantionerically pure

conmpound of the fornul & (VI') r* Sui t ab] | ysts for tHe~gbovepentioned
catal ytic hydrogenati ons nclude th& | owi ng: 25%'L.._palll adilum gp carbon
2. Raney nickel 3. rho catal ysts with chiral 14, ; efcribed in
the followi ng publicat : -16- - Wedgsenstein et Adv. Sgnt h. Cat aL
2003, 345, 160-164 -rfmrinkelried et at., Chinmia 1897, 51, 300

10 (V) V)
1. hydrogenation
2. reduction
3. R*NH,
V) (V1)
L]
- R®*  OH R R
NH‘R" Lewis acid I
R2 RS —= Rt OH
= 5
R3 R2 R
HN._
(V1) (1a)

15 which then, either without further reagent or by addition of organic or inorganic
acids or Lewis acids, under temperatures in the range from —70°C to +80°C
(preferably in the range from -30°C to +80°C), is cyclized to give the
compounds of the general formula (la). The radicals R', R?, R®, R*, R® and RS,



4. iridiumcatal ysts having chiral |igands, as described in the follow ng
publications: 5 - Pfaltz et al.. Og.Lett. 2004, 6, 2023-2026 - Bl aser et
al., Chima 1999, 53, 275 5. ruthenium catiglysts having chiral |igands, as
described in the following publication: - Chirality 2000, 12, 514-522. 10
The invention accordingly further provides enantionerically pure esters of
the formula (M), 6 ROHR OH R diastereosel ective hydrogenation OR OR

R2 R6 Rz RS QyefiRdd s geMblal ks in thiifefinglag see oobalsbwe have tHe akfinltiensel ecti ve
hydr ogenati on net hods or 15 di astereoner separations. The binding of the

subst ances t apegiieglinddaivnli coid receptor (GR) and further steroid hornone
receptors (mneral corticoid receptor (MR, progesterone receptor (PR) and
andr ogen r ecefreopreséR) investiex ancordihgly alsotprevides aohethostcofgrieparing heor epar ed
receptors. Cytosol preparations of Sf9 cells i ch . had 20 been infected wth
r econbi nant b?i%’i?lob'iﬂ”f’%f%ég%ﬂgfe"@%@rmla?Iﬁi“@\i\?qh‘rsechﬂﬁﬁef%?g 0 fhat grings o
studi es. kI F 8JI€bENPC e AISLIBAR flidhdr redgXatran Bagmemt or he
substancesgogﬁgév%(aén\ﬁ?égﬁogﬁ@?nﬁg fgﬁ'the GR; An ess_enti_gl mol ecul ar mechani sm
for the anti iadncentratesr groahiceatidsfor byl additien of erganis ¢sinotgasiiciacids or d-ewds t he

GR- nedi at ed i nhi bi t | f the -17- i i i
ol ecul os. - erBm AR Spnertyes in id PREASh, 2Pal 5 (0% RERre@BRAR AR | o
br ought abouyaﬁég iR LG RN+86°C)NBrdEYcligkd o giveahe ist@veemonmdrs T thact or s,

e.g. AP-1 an kappa-B (for a review see
general formuia (1a) or (lll), and also their direct precursors of the formula (V).

10 The new imines (IV) for the cyclization are likewise provided by the present
invention, particularly those which have been disclosed by the examples.

A particularly preferred process is the method of preparing compounds of the
general formula (V) in which, as catalysts of the enantioselective ene reaction,
use is made of [Cu(S,S)bis(fert-butyloxazoline] (SbFeg), or [Cu(R,R)bis(tert-

15 butyloxazoline] (SbFs),, and enantiomeric excesses of up to 95% are attained,
which through crystallization may be increased still further.

Enantiomerically pure compounds of the formula (V) can then be converted into

the enantiomerically pure compounds of the formula (VI) by chromatographic

separation methods on silica gel at the stage of the hydrogenated aldehyde or of
20 the imine.

Diastereoselective hydrogenation methods can be used alternatively o give the
enantiomerically pure compound of the formula (V).

Suitable catalysts for the abovementioned catalytic hydrogenations include the

following:
25 1. palladium on carbon
2. Raney nickel

3. rhodium catalysts with chiral ligands, as described in the following
publications:



Cato ACB and Wade E, BioEssays 18, 371-378 1996). 5 The stereoisoners of the
general fornula |a according to the invention inhibit the
| i popol ysaccharide (LPS)-initiated secretihgn of the cytokine IL-8 in the

human THP-1 nonocyte cell line. The antiinflamuatory effect of the

stereoi soners of the general fornula la was tested in an aninmal experinent
by testing in the croton oil-induced inflammation 10 in the rat and nouse
(J. Exp. Med. (1l@@fRdsenbtein <29t 1A8Y. Sf#th.C4tas 2008948, 180-064n 0i |l in
ethanolic solution was applied topically to the animals' ears. The test
subt ances were aunwinkstracﬁ@l ali,IQW”%W%%iQfaI?'IOP, or systenically, at the same

time as, or two hours before, the croton oil. After 16-24 hours, the ear

S 20,23 SR L G R o o e

granul ocytes, apgbiidagions! astase activity was neasured as a neasure of the
inward mgration of neutrophilic _granul ocytes. In this test, the

st er eoi sobers of Pial& efele QY. Ladk 398&1 6120238026 af t er topical administration
and after system AITES i { ¥y bk the three abovenenti oned
paraneters of in %én&mﬁti@clmb%ngﬂgeg%ﬂ'?Zscommnest unwanted effects of a

gl ucocorticoid therapy is the so- called "steroid diabetes" [cf. Hatz, HJ,

d ucocor ti coifleruthenunotaglystshkavityg chiatbHigands Phs dessribexbinetharfdllowing
Therapierichtlinien, Wssenschaftliche Verlagsgesellschaft nbH, Stuttgart,
1998]. The causBUBfcali®Ns i s stinulation of gluconeogenesis in the Iiver by
i nduction of the~gr i therefor 25 and by free am no acids
resulting fromt @ﬂéym&ﬁ@g?%?g@éi ns (catabolic effect of the

gl ucocorticoids). A key enzyne in catabolic netabolismin the liver is

t yr osi ne 18ni ridte innehtisraaecqrdivp)y fulther actvides gnartiarhéicallypyure astersiod the

det erm ned by photo iry on liver honbgenates and represents a good neasure
of the unvvanthE"W@t&E' lic effects of glucocorticoids. To neasure the 30 TAT
i nduction, the animals are sacrificed 8 hours after adm nistration of the
test substances, the livers are renoved, and the TAT activitygin the
honogenate is measurey. Hhis test, the stereoi sonegs of tﬁe g6y
formula, in dos8s i i Chod hedPstigessedit T PRerdfat opy actiyi
tyrosi ne am nolgzr Qyronly a—swell_exteat or po

RY Re

(Vh (Vi)

which can be obtained by diastereoselective hydrogenation methods or

15  diastereomer separations.

The binding of the substances to the glucocorticoid receptor (GR) and further
steroid hormone receptors (mineral corticoid receptor (MR), progesterone
receptor (PR) and androgen receptor (AR)) is examined with the aid of
recombinantly prepared receptors. Cytosol preparations of Sf3 cells which had
20  been infected with recombinant baculoviruses that code for the GR are used for
the binding studies. Compared with the reference substance [°H]-
dexamethasone, the substances show a high affinity for the GR.

An essential molecular mechanism for the antiinflammatory effect of
glucocorticoids is considered to be the GR-mediated inhibition of the



OnMng to their antiinflamatory and additional antiallergic,

I mmunosuppressive 5 and antiproliferative effect, the stereoi soners of the
i nvention of the general fornmula |la can.-hg-used as nedi canents for the
treatment or prophylaxis of the follow ng pathological states in mammalian
animal s and humans: in this connection, the term "Dl SORDER' stands for the
fol lowi ng indications: 10 (1) pulmonary disorders associated with

i nf | ammat or y traiskAbbE oPBRORINes Padhddien Aidleles, ehe m and ctheopis-
obstructive lung di sorders of_ any origin, especial bronchi al  asthma -

bronchitis oﬂnfmma«&yvdactgrs\ Tiés inhdfpition iﬁp@@u@ht ?%@trh!fc'ﬂt@féc"%g teseRder s,
espectal . al Lt G GLKEBLId St oLl KPP INPUBIBO HoPEYeiBy eapecial

t oxi ¢ pul mona¥! granu ses, especlally Boeck's
di sease (ii) CAteREBighdiNadedeBibBEsaysMBIBY 1dBFEERA986).) oi nt di sorders
associated 20 with inflammatory, allergic and/or proliferative processes: -
all types _of rheumatic di sorders especially rheumatoid arthritis, _acute

r heumat i ¢5f evidie stgeaajsgmets of thﬁegmaléarmulaéa@pm@%g t%mq'nyenthmm| Mﬁi"?or y
soft tissue t A

wi th degener gtnﬁgi:)e&gét?clfg c?% @?{%%ﬁ'g eQ! rr%tgg'{s§’wh té@%@rﬁ %gﬁttﬁéﬁtgﬁ es -

col I agenoses THPanyoaovtgerceliding. syst em c lupus eryt hemat osus, scleroder g,
pol ymyositis, dermatonyositis, Sjogren's syndrone, 30 Still's syndrone,

Fel t d |1 ted th | t d
rol 1t er U LR ITEDNEI IF 3 LM
angi ooederma. (el SharlfiePSkoefinbfit o LS gt B PBR ity tifflam R

derivatives, cont st actic shock, urticaria, contact
dermatiti1® ( lin they esstsarid moﬂbarﬁalre&xmrl&ec( \(agaﬁ) iM820d88)108). For this purpose,

croton oil in ethanolic solution was applied topically to the animals’ ears. The

test subtances were administered likewise topically, or systemically, at the same
time as, or two hours before, the croton oil. After 16-24 hours, the ear weight
was measured as a measure of the inflammatory edema, the peroxidase activity
15 was measured as a measure of the inward migration of granulocytes, and the
elastase activity was measured as a measure of the inward migration of
neutrophilic granulocytes. In this test, the sterecisomers of the general formula
la, both after topical administration and after systemic administration, inhibit the

three abovementioned parameters of inflammation.

20 One of the commonest unwanted effects of a glucocorticoid therapy is the so-
called “steroid diabetes” [cf. Hatz, HJ, Glucocorticoide: Immunologische
Grundlagen, Pharmakologie und Therapierichtlinien, Wissenschaftliche
Verlagsgesellschaft mbH, Stuttgart, 1998]. The cause of this is stimulation of
gluconeogenesis in the liver by induction of the enzymes responsible therefor

25 and by free amino acids resulting from the breakdown of proteins (catabolic
effect of the glucocorticoids). A key enzyme in catabolic metabolism in the liver
is tyrosine aminotransferase (TAT). The activity of this enzyme can be
determined by photometry on liver homogenates and represents a good
measure of the unwanted metabolic effects of glucocorticoids. To measure the

30  TAT induction, the animals are sacrificed 8 hours after administration of the test
substances, the livers are removed, and the TAT activity in the homogenate is

measured. In this test, the sterecisomers of the general formula, in doses in



5 - polyarteritis nodosa, tenporal arteritis, erythema nodosum (V)

der mat ol ogi cal disorders associated with inflamuatory, allergic and/or
proliferative processes: atopic dermatiti-ag(especially in children)
psoriasis 10 - pityriasis rubra pilaris erythematous disorders induced by
vari ous noxae, e.g. radiation, chemcals, burns, etc. - bullous dernatoses
- lichenoid disorders 15 - pruritus (e.g. of allergic origin) - seborrheic
eczena - ro0Sa@fieh thalehmh gntiinflatharitdy activitilinduce tirssine @anfifiotrabsfiesaset fos -
vulvitis - hair loss such as alopecia areata - cutaneous T-cell |ynphomas
(vi) renal diosdf asnalbedeet et et atidlh i nfl ammatory, allergic and/or 25
proliferative processes: - nephrotic syndrone - all nephritides (vii) liver
di sorders associated with inflamatory, allergic and/or proliferative
processes: 3@wingaovttreir antinflaairhatoecand additionalamtidiepgit, imrmundswymressige
origin, e.g. viral, toxic, drug-induced - chronic aggressi and/ or chronic
i ntermttént andantinroecaitye qfigct.the slarepisemess of iha '"gg%‘i"@]@}lg’ea%%'?ﬂﬁbt ed

W th infl amghohiia 181caR i gis@&Qé Meditdrbhls3bAiHe e ANRAR B Propriylahid oP
enteritis (Crohn™s disease
following pathological states in mammalian animals and humans: in this

connection, the term “DISORDER" stands for the following indications:

10 (i) pulmonary disorders associated with inflammatory, ailergic and/or
proliferative processes:
- chronic obstructive lung disorders of any origin, especially
bronchial asthma
- bronchitis of varying origin
15 - all types of restrictive lung disorders, especially allergic alveolitis,
- all types of pulmonary oedema, especially toxic pulmonary
oedema
- sarcoidoses and granulomatoses, especially Boeck’s disease
(i) rheumatic disorders/autoimmune diseases/joint disorders associated
20 with inflammatory, allergic and/or proliferative processes:
- all types of rheumatic disorders, especially rheumatoid arthritis,
acute rheumatic fever, polymyalgia rheumatica
- reactive arthritis
- inflammatory soft tissue disorders of other origin
25 - arthritic symptoms associated with degenerative joint disorders
(arthroses)
- traumatic arthritides
- collagenoses of any origin, e.g. systemic lupus erythematosus,
scleroderma, polymyositis, dermatomyositis, Sjégren’s syndrome,
30 Stil's syndrome, Felty's syndrome
{iii) allergies associated with inflammatory and/or proliferative processes:



- ulcerative colitis 5 - gastritis - reflux esophagitis - gastroenteritides
of other origin, e.g. indigenous sprue (ix) proctological disorders
associated with inflammatory, allergic andgor proliferative processes: 10 -

anal eczema - fissures - haenorrhoids - idiopathic proctitis (x) ocular
di sorders associated with inflamuatory, allergic and/or 15 proliferative
processes: - allergic keratitis, uveitis, iritis, - conjunctivitis -

bl epharitis - optic.neiiiypés of dlfergiccreattionl, ld ¢ angivoawdrnal hayfewdt ralent a
(xi) ear-nose-throat disorders associated with inflammatory, allergic
and/or proliferative priigeglemic reagtipas ip drugsi Rloodderyalives.cgontrast agemnts; s

externa, e.g. caused by.co ' QN = btd s media (xii)
neur ol ogi cal di sorders e&@s%b%@b@%%@'ﬂ&ﬁ&%@t 8‘?@/‘?05 ?ren(r?égtlﬁt% and/ or
proliferati Vi ocesgessel infr@natiens pedemitidesypeci al |y tumour-rel at ed
cerebral oedema 30 - rrultirgilre sclerosis - acute encephal onyelitis -

meningi ti & - vari ous- t ysdyargritisaiodesasteneparal anertin ienghepestedastm (xiji)
bl ood di sordgrs assogLabefiWikd) diddrbeRdtkted With ifhamAMLRS allergic and/or

proliferative processes:
- atopic dermatitis (especially in children)
- psoriasis

10 - pityriasis rubra pilaris
- erythematous disorders induced by various noxae, e.g. radiation,

chemicals, burns, etc.

- bullous dermatoses
- lichenoid disorders

15 - pruritus (e.g. of allergic origin})
- seborrheic eczema
- rosacea
- pemphigus vulgaris
- Hebra's disease

20 - balanitis
- Vulvitis
- hair loss such as alopecia areata
- cutaneous T-cell lymphomas

{vi) renal disorders associated with inflammatory, allergic and/or

25 proliferative processes:
- nephrotic syndrome
- all nephritides

{vii) liver disorders associated with inflammatory, allergic and/or

proliferative processes:

30 - acute liver cell necrosis
- acute hepatitis of varying origin, e.g. viral, toxic, drug-induced
- chronic aggressive and/or chronic intermittent hepatitis



proliferative processes: - acquired haenolytic anaema - idiopathic

t hrombocytopenia 5 (xiv) neoplastic disorders associated with inflamatory,
allergic and/or proliferative processes-29-acute |ynphatic | eukaema -
mal i gnant | ynphomas - | ynphogranul onat oses 10 - | ynphosarcomas - extensive
net ast ases, especially associated with breast, bronchial and prostate
carci noma (xv) endocrine disorders associated with inflammtory, allergic
and/or  prol iy at | VeagtfSinReERal diddrdereasamidtee withbinfiapmtdtpry, -allefgic ahdidr c
crisis - de ervain's thyroiditis - Hashinoto's thyroiditis - Basedow s
di sease 20 (xvi) or gefeliEiative BEIS@SE®Rnspl ant ati ons, graft-versus- host

di sease (xvii) severe s igﬁglselﬂ% ﬁ%@?’]ﬁ n& dis phyl actic shock, systemc

i nfl ammat ory response syé] rane to wa I'T) enesis associated with

i nflanmatory, all ergic uisestave politisi ferative processes: 25 - e.g. in
conmbination wth a 5-HT3 antagonist in cytostic-related vomting. (XiX)
pai n of iBfl ammatory- o@§IFRIS e. g. | unbago (xx) replacenent therapy for: -

congenital primary agrggﬁdxég@ﬁ#i j ency, e.g. congenital 30 adrenogenital
ena

syndronme - acquired prifary adr i nsufficiency, e.g. Addison' s disease,
aut oi nmune adr enal i tis,ggstrdenteritides iof otherwmgin, .g.nadgenassspaie. _22-
(ix) proctological disorders associated with inflammatory, allergic and/or

proliferative processes:

10 anal eczema

fissures

haemorrhoids

idiopathic proctitis
(x) ocular disorders associated with inflammatory, allergic and/or
15 proliferative processes:
- allergic keratitis, uveitis, iritis,
- conjunctivitis
- blepharitis
- optic neuritis
20 - chorioditis
- sympathetic ophthaimia
(xi) ear-nose-throat disorders associated with inflammatory, allergic
and/or proliferative processes:
- allergic rhinitis, hayfever
25 - ofitis externa, e.g. caused by contact exema, infection etc.
- otitis media
{xii} neurclogical disorders associated with inflammatory, allergic and/or
proliferative processes:
- cerebral cedema, especially tumour-related cerebral cedema
30 - multiple sclerosis
- acute encephalomyelitis
- meningitis

- various types of seizures, e.g. infantile spasms



- congenital secondary adrenal insufficiency, e.g. congenital

hypopi tuitarism - acquired secondary adrenal insufficiency, e.qg.
post-infection, tunours etc. 5 Medicanengs-conprising stereoisoners of the
general fornmula la show a particular efficacy for the follow ng disorders:
1. lung disorders 10 2. rheumatic disorders/autoi nmune di seases 3.
dermat ol ogi cal disorders 4. degenerative joint disorders 5. vascular

i nflammat i ongxifi) 9r abloowaiisetdelPassabisteaseth iflamMmatens adlesfiebrg/opf shock 8.
enesi s associated with inflamratory, allergic and/or proliferative processes

9. inflammation-r el ap&iifgiatiye pracesd8e®ti on, the stereoi soners of the
i nvention of the gener%lggpﬁéﬁnﬂ%gn.lq%t& é%gmazo enpl oyed for the therapy and
ol o

prophyl axi s of further grcal’ states which are not nentioned above

and for which syntheti ¢digpaicthirdmbotytepania currently used (concerning
this, see Hatz, HJ, d ucocortjcoide: |Imunol ogi sche G undl aPen_,
Phar mekol 8gi éxithd Theeepastic diserders assoqiatadantly iflammaiasy, allergic and/or

Ver | agsgesel | schaft : 998). 25 Al the aforenentioned
i ndi cations (i) to (wf‘?{rﬁgy%é@refs 8% in detail in Hatz, HJ,

A ucocorticoide: | munelcats yedphaBicuegkarpeia, Phar makol ogi e and
Therapierichtlinien, Wssenschaftliche Verl agsgesel |l schaft nbH, Stuttgart,
1998. 30 The suitabl e doalgnagt MHRNAM@S apeutic effects in the abovementioned

ek eI S T R
-23- the1igature and sewanphysartotias conditions to be treated, and the use as
- extensive metastases, especially associated with breast, bronchial
and prostate carcinoma
(xv) endocrine disorders associated with inflammatory, allergic and/or
proliferative processes:
15 - endocrine orbitopathy
- thyrotoxic crisis
- de Quervain’s thyroiditis
- Hashimoto’s thyroiditis
- Basedow's disease
20 (xvi) organ and tissue transplantations, graft-versus-host disease
(xvif) severe states of shock, e.g. anaphylactic shock, systemic
inflammatory response syndrome (SIRS)

{xvii) emesis associated with inflammatory, allergic and/or proliferative

processes:
25 - e.g. in combination with a 5-HT3 antagonist in cytostic-related
vomiting.
(xix) pain of inflammatory origin, e.g. lumbago
(xx) replacement therapy for:

- congenital primary adrenal insufficiency, e.g. congenital
30 adrenogenital syndrome
- acquired primary adrenal insufficiency, e.g. Addison’s disease,

autoimmune adrenalitis, post-infection, tumours, metastases etc.



prophylactic or therapeutic agent. The invention provides for the use of the
cl ai med conpounds/stereoi soners for produci ng nedi canents. 5 The invention
further provides (i) the use of one of the2stereoi soners of the invention of
formula la or mxtures thereof for producing a nedicanent for treating a

DI SORDER, (ii) a nethod of treating a DI SORDER that conprises adm nistering
a stereoi soner of the invention of the fornula |la, the anpbunt being 10
sufficient to suppress ddggeﬂltél@e&hda(y adrgnal inbafficieneyt € gakongenitadi ti on for
the treatnment of a DI SORDER which treatnent conprises one of the

st ereoi soners of the i AWPRPItE¥ANEM i xtures thereof and at |east one

phar maceuti cal excipie t: ] : S imals are
generally to be expect erg(fqmgﬁ%teﬁéﬁ%éaﬂy%dr?@d%%je@&%ﬁé%u%g' gbétzﬂfée&“? 'rqom I

to 100 000 pg of the caoprunslens the invention per kg of body weight. For

| arger manmal s, for exanple humans, a recomended daily dose is in the
range frofm 1 pg to 100 000 pg per kg of body weight. A dose of 10 to 30 000
pg per kg of i ln?é]g f pg per kg
of body wei gﬁ%’%‘aﬁ%n@&oh grgi' gcf(? é'rfg%ﬁor egtﬁ?égn?ﬁl f&&oﬁgl%ghm%

advant ageOUS'parﬂd.ﬂhﬂeﬁlbecpfbrrt’neéoltdmmgdmedasday For the treatnent of
acute shock (e.g. anaphylactic shock) it is possible to give single doses
whi ch are wel|l above the abovenenti oned doses. 25 The pharmaceuti cal
products basepl orlﬂdtg&sg e% conpounds are formulated in a manner known per
se by processi'ng ve ingredient wwth the carrier substances,

fillers, 1¢i siht egh@imatic dixdrdées/=itoimmoes disebse®ect ants, | ubricants,
absorbents di luents, masking flavours, colourants etc, which are in use in
phar maceut i cal- t & Hﬁét%@@'calégﬁc’@@ﬁ/ertl ng the fornulation into the desired
30 adm nistragfio f. uld be made in this connection to -24-
Rem ngton's I?i]ar ?abgh atl @(@Fgﬁg{a@é}&th ed. Mack Publishing Conpany, East
Pennsyl vani a §, 198abculﬁamﬂeouhati¢r}s suitable for oral administration are plain

tabl ets, coated tab) ets,
6. graft-versus-host disease

15 7. severe states of shock

@

emesis associated with inflammatory, allergic and/or proliferative processes

©

inflammation-related pain.

In addition, the stereoisomers of the invention of the general formula la can be
20  employed for the therapy and prophylaxis of further pathological states which
are not mentioned above and for which synthetic glucocorticoids are currently
used (concerning this, see Hatz, HJ, Glucocorticoide: Immunologische
Grundlagen, Pharmakologie und Therapierichtlinien, Wissenschaftliche
Verlagsgeselischaft mbH, Stuttgart, 1998).
25
All the aforementioned indications (i) to (xx) are described in detail in Hatz, HJ,
Glucocorticoide: Immunologische Grundlagen, Pharmakologie und
Therapierichtlinien, Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart,
1998.

30 The suitable dose for the therapeutic effects in the abovementioned
pathological states varies and depends for example on the potency of the
compound of the general formula la, the host, the mode of administration and



5 capsules, pills, powders, granules, pastilles, suspensions, enulsions or
solutions. Preparations for injection and infusion are possible for
parenteral adm nistration. 10 Appropriat-@By prepared crystal suspensions
can be used for intraarticular injection. Agueous and oily solutions or
suspensi ons and correspondi ng depot preparations can be used for

I ntramuscul ar i njection. 15 The novel conpounds can be used for rectal

admi ni strati afe inatirécaridoseVerity ofthenpsuriditivnsas bectrgateticand $iod usé @ss (e.g. in
the formof enemas) and ointnments both for system c and for |ocal therapy.

20 The novel Rioppyaslisochgrareyliccddqant the form of aerosols and inhal ations
for their pulnonary adm nistration. For |ocal use on eyes, the external

auditory canape m.dal a??&g}i%élgﬁﬁlthé?ﬁ%E)Yt@&ﬁi&lﬁ’@%é&?ﬁ%hhéé@fé?@éisoﬁ% Rsvel

conpounds can Dbe use orntnments, a nctures 1 n appropriate
phar maceut i cgropucipgnad¢dioasmentsor mul ati ons possi ble for topical application
are gels, ointnents, greasy ointnents, creans, pastes, dusting powders,

| otions and tjnctures. The dosa of the compounds of the general formula
la in thege p %Wﬁﬁh%@@%lﬂfa\%a@%o 0.01 %- 20%in order to achieve an
adequat e pharnmacol ogi cal effect. The invention |ikew se enconpasses the

conmpounds of ,(ﬂhe Bﬁé%@.bid?%nﬁfofttﬁé stet8bRbAlers Of thel iRveRtiGH offordtild Meor
t herapeutic ingredient. The invention further -25- enconpasses the conpounds

of the invention ohixtures dhereohforfpsodudting hanedicamend faritieatinges BHSOGRDER;
I ngredi ent together with pharmaceutically tolerated and acceptable

exci pients and, carriers.. b ] | ' ] ] s

phar maceutic I") corﬁ) |ﬂfci"q)ﬂf &E‘%ﬂ#ﬁ X?ﬂﬁ?ﬁ‘%@@ﬁ%@éﬁsﬁgﬁﬁﬁi@gﬂg ifcal | y
active conpounds Gfefedfsoniemedstithe inntiofiofthe forididd E0fth@ anfoudeimpeutical Iy
tolerated salt thereof and a pharmaceutically tolerated salt or

phar macedi cal | y tssiffigientde ssippreasetheslisgider;carriers. 10

(i)  a pharmaceutical composition for the treatment of a DISORDER which
treatment comprises one of the sterecisomers of the invention or mixtures

thereof and at least one pharmaceutical excipient and/or carrier.

Satisfactory results in animals are generally to be expected when the daily

15 doses include a range from 1 ug to 100 000 ug of the compound of the invention
per kg of body weight. For larger mammals, for example humans, a
recommended daily dose is in the range from 1 pg to 100 000 ug per kg of body
weight. A dose of 10 to 30 000 pg per kg of body weight is preferred, and a dose
of 10 to 10 000 pg per kg of body weight is more preferred.

20
For example, this dose is advantageously administered more than once a day.
For the treatment of acute shock (e.g. anaphylactic shock) it is possible to give

single doses which are well above the abovementioned doses.

25 The pharmaceutical products based on the novel compounds are formulated in
a manner known per se by processing the active ingredient with the carrier
substances, fillers, disintegration modifiers, binders, humectants, lubricants,
absorbents, diluents, masking flavours, colourants etc. which are in use in
pharmaceutical technology, and converting the formulation into the desired

30 administration form. Reference should be made in this connection to



The invention further provides conbination therapies or conbi ned
conpositions in which a glucocorticoid receptor (GR) agonist of the formul a
(la) or a pharmaceutically acceptable salka-thereof, or a pharnmaceuti cal
conposition conprising a GR agonist of the fornula (la) or a
pharmaceutically acceptable 15 salt thereof, is adm nistered either

si mul taneously (where appropriate in the sane conposition) or successively
together w t IREAMGISN' SPHArMBERGRIER Scierice! 15tHed tMaek Peblisisihg Gumpdny, fEeast

pat hol ogi cal states nmentioned above. For the treatnent of rheunatoid
arthritis, odtergwyivania {1¥80FOPD (chronic obstructive pul nonary di sease),
asthma or allergic rhinitis, for exanple, it is possible to 20 conbine a GR
agoni st of the present invention with one or nore nedi canents for the

treat ment of Paribularig enilabledor otéhadmisistration aenplaivatablets| coatdditabiletser ed by
i nhal ation, the nedicanent to be conbined can be selected fromthe

f ol | owi ngdl i K@psyies, piispppwderss gRANWES. inAstileR. SYSBENSIAAT BTHISIYYS e PDE4D
isoform a Ihﬁfotnisve (3. sub2. adrenocept or agoni st such as, for exanple,

nmet apr ot erendl’, 1soproterenol, isoprenaline, albuterol, salbutanol,
fornmoterol, salneterol, terbutaline, orciprenaline, bitolterol nesylate, 30
pi rbuterol or_indacaterol; . a nuscarine receptqQr antagonist (for exapple an
ML, M2 or MB Prepaefensder iniertionand inBsienargppessibie Jar paisnierapadministiiarst )
such as, for -26- exanple, ipratropium brom de, tiotropium brom de,

oxi tropium brom de, pirenzepine or telenzepine; a nodul ator of chenokine

r ecept or 1DuncApmropfistebhpeparéd cryatal spbpensionScaiCB: useddpt mtraantiagami st); or
an inhibitor of p38 kinase function. For another aspect of the present
invention, a'Bl§fPMhation of this kind with a GR 10 agonist of the fornula
|l a or a pharmaceutically acceptable salt thereof is enployed for the
treatnent of COPD, asthnma or allergic rhinitis and can be adm nistered by

i nhal ati on orAgquedusyanchoibosdiltions onswspemsicastaricheortesprindirsg dépot exanpl e,

am nophyl li ne or th.eoghyl | i neg, ¥\/ni,ch can | i kew %,e be adm ni stered by

i nhal ation Orprgpgqqtly_n can be used for intramuscular injection.

15
The novel compounds can be used for rectal administration in the form of
suppositories, capsules, solutions (e.g. in the form of enemas) and ointments

both for systemic and for local therapy.

20 The nove! compounds can be used in the form of aerosols and inhalations for

their pulmonary administration.

For local use on eyes, the external auditory canal, middle ear, nasal cavity and
paranasal sinuses, the novel compounds can be used as drops, ointments, and
25 tinctures in appropriate pharmaceutical preparations.

Formulations possible for topical application are gels, ointments, greasy
ointments, creams, pastes, dusting powders, lotions and tinctures. The dosage
of the compounds of the general formula la in these preparations should be

30 0.01% - 20% in order to achieve an adequate phamacological effect.

The invention likewise encompasses the compounds of the invention of the
general formula la as an active therapeutic ingredient. The invention further



-27- Experinental section Exanmple 1 ONF FF NN 5 N_ (5a

6a. 8a) - 2- Fl uor o- 8- net hyl - 5- [ ( 2- net hvl qui nol i n- 5- vI)anlnoI 6- (triflu
oromethv |)-5, 6.7.8-tetra hvd ronaphtha-leepe-1.6-d io | 10

4- (3- Fl uor o- 2- net hoxyphenyl ) - 2- hydroxy-2-(tri fl uoromet hyl )pentanal: 41.8 g
(639 mol) of zinc dust and 874 ng (3.1 nmmol) of lead(ll) chloride are
suspended in 557 mM of THE and at roomtenperature 39 m (556 mmol) of

di br ononet ha c%hﬂaa%féé@dhe 'Ebmpﬁlmﬂwo@thans«énfdiredf ﬂ‘@rgalérarﬁolrmula?»ra a8 anit es
and at 00688rr1 : al Mtitanium(IV) chloride s ion in 15

di chl or omet h@ﬁlvaﬂﬁe@@@eltlc mgipvue@étogeﬂ@wm pharmiggsytically iex after

30 m nutes at t (80.8 mmmol ) of 1(3f|uoro 2-
met hoxyphenyl @ﬁ@?‘?gﬁ%gna%&hﬁﬁn 2000, 14, 1323-4) in 139 mM of THE
are added dropwi se. The reaction mxture is stirred for a further 1.5 hours

at roomtenperature. It is diluted wth diethyl ether and cautiously poured
onto a 205m xthe @ventign MW@PW&R%%@@&%&BF% ticatgo %—g‘ H@hsepar at ed

and  subj ectegoéﬁg“e ﬁ&bf%oygeérhqa%ﬁﬁgmtye Ngrcoﬁﬁeﬁlﬁl 6fatﬁé$n\%rn%oﬁ’%?hed

wi th water over sodi um 'su ent I's renoved. The

crude productmixtgrertherdof e amhaTMamutlcdﬂlyao’mr@tgdaqﬁiMherecﬁldnldw gel

(hexane/i sopropyl ether 0-5% to

2-fl uoro- 6- (]PW@H@%“WH@W% bor @‘@rma?;eugycqu tolerated) exsipients and

1,1 -bi-2- napégr Q}Sare adm xed with 5.7 mM (2.85 mmol) of a 0.5 Mtitanium
tetraisopropOX| e solution in toluene and the red solution is stirred for 2
hour s at 1r000mterrperature 9.5 g (57.2 mmol) of 2- quoro 6-(1-

30 added_ and’ The MyeRiiGh el sigydas sombIRREcrIRerPieR oF COmRINad] SOVBPIRETS ¢ i s
| ediately RHWHiLR S &Mc&&lrﬂwd OESHTBE AORFAGINISN of tHd fAmUR (1) 6KgNe/ et hyl
pharmaceutically acceptable salt thereof, or a pharmaceutical composition
comprising a GR agonist of the formula (la} or a pharmaceutically acceptable
15  salt thereof, is administered either simultaneously (where appropriate in the
same composition) or successively together with one or more medicaments for
the treatment of one of the pathological states mentioned above. For the
treatment of rheumatoid arthritis, osteoarthritis, COPD (chronic obstructive
pulmonary disease), asthma or allergic rhinitis, for example, it is possible to
20 combine a GR agonist of the present invention with one or more medicaments
for the treatment of such a condition. Where such a combination is administered
by inhalation, the medicament to be combined can be selected from the

following list:
25 o a PDE4 inhibitor including an inhibitor of the PDE4D isoform;

) a selective f.sub2.adrenoceptor agonist such as, for example,
metaproterenol, isoproterencl, isoprenaline, albuterol, salbutamol,
formoterol, salmeterol, terbutaline, orciprenaline, bitolterol mesylate,

30 pirbuterol or indacaterol;

. a muscarine receptor antagonist (for example an M1, M2 or M3
antagonist, such as, for example, a selective M3 antagonist) such as, for



acetate 0-5% to give 8.9 g of ethyl

4- (3-fl uoro-2-net hoxyphenyl) - 2-hydroxy-2- (trifluoronethyl)pent-4-enoate.
8.9 9 (26.5 nmol) of ethyl 4-(3-fluoro-2-26-

met hoxyphenyl ) - 2- hydr oxy-2-(trifl uoronet hyl ) pent-4-enoate are dissolved in
200 mM of nethanol and 2 ml of acetic acid, and 890 ng of palladi um on
carbon 5 (10% are added. The suspension is shaken for 1.5 hours under a
hydrogen at mosph@f@nﬁ@dﬁfraﬁbﬁmﬁpbﬁfmnaeﬁnﬁmum mmuaetdss@trwdhp%muuet ake is
560 mM. The mxturelsfllteredthroug l'ite, the filter bed being rinsed
thoroughly with pifénaepineontelenzRpingial of the solvent gives 8.6 g of ethyl
4- (3-fluoro-2 net hoxyphenyl)-2-hydroxy-2-(trifluoronethyl)pentanoate. 8.6 ¢
(25.4 mol) of 10 et hyl

4- (3-fl uoro-g- met Joxyaher bf %hBMﬂikﬂ?@/T i flrcdion | 4s PRI araRpR i

350 m of diethyl ether are cooled to and over mnutes 1.7 g (44.7
mol ) of 8ithi um @C& moemmmawusth @'ol id formare added in portions. The
m xture is stirred for 1.5 hours, in the course of which the tenperature
clinmbs to -15C, followed by dropwi se addition in succession of ethyl
acetate and yat ergd b r@ff@gfﬂﬁé&ef nepgk. of stirring until a readily
filterable preci p| tate e suspension is filtered through
Celite, the filter bed being thoroughly rinsed wth ethyl acetate. The

h f the filtrat ted d ext t d
b th ot hyl  aeet spehehReststch B braseat fentona crmematpa i drieddt B PR § e
sol uti omygmnd, Eld%f%érfo:%%b‘! oF 4! ;f}{”a?ﬁw%cél]ﬁ'céllﬁ}eac%@}gi’a%ée F’h? tﬁ&eb?ﬁoved in

vacuo. Separation col um c romat ogr aphy on”si | hexane/
di i sopropyl empeyed fmst#@e tyednmt:@f BQPBf asthma or allergic rhinitis and can be

Y e

3533 7298d01&amﬁle93n{tﬁ@pﬁﬂﬂ)ne &t%%obﬁylhﬂé‘i) whﬁ:hggar@m?e%é@bé%‘amm%té?ed(l{iy 1H)

(2R*, 48l - 4- (BhalationwrDraiit. hoxyphenyl ) - 2- hydr oxy-2- (tri fl uor onet hyl ) -
pentanal 1H NWR (300 MHz, CDCI3); S =1.21 (d, 3H), 2.33 (dd, 1 H, 2.39
(dd, 1 H, 3.30 (qdd, 1 H, 3.74 (s, 1 H 3.94 (s, 3H), 6.90-6.99 (m 3H),
9.71 (s, 1 H, and 2.0 g of alcohol. 175 ng (0.60 nmol ) of

(2R*, 4R*}-4- (3-fl uoro- 2- met hoxyphenyl ) - 2- hydr oxy-2 30
(trifluoronethyl)pentanal, 103 ng (0.63 nmol) of 5-am no-2-nethyl qui noline
and 0.3 m of titaniumtetraethoxide are stirred in 20 m of tol uene at
100C for 2 h. After the mxture is cooled, it is poured into water, with
vigorous stirring to follow



The suspension is filtered through Celite, the filter bed being rinsed
thoroughly -29- wth ethyl acetate. The phases of the filtrate are separated
and extraction is carried out again usingzethyl acetate. The extracts are
dried over sodium sul phate and the solvent is renoved in vacuo to give 230
ng of (2R*, 4R1-4-(3-

fl uoro- 2- met hoxyphenyl )-1-[ (2-nmet hyl quinolin-5-yl)imno]-2 5

(trifluoromnet a crude product. 230 ng of the crude imne
in 12 m of %érgnare aiéxedndropvm se at -30Cwth 6 mM (6 mol) of a1 M
boron tribrom de solution. The batch is allowed to warmto roomtenperature
and is stirrdgkdmple2thours. It is adgixed with saturated NaHCO3 sol uti on,

the phases are separated, the aq phae is extracted with CH2Cl 2 and
the 10 conbi ned organi c phases are dr .} 2S04) and concentrated in vacuo.
Col um chr omat ogr aphy on silica gel (he an%*/ ethyl acetate 0-75% vyields 145
ng of product. 1H NMR (300 MHz, CDCK3y™6 = 1.39 (d, 3H), 1.82 (dd, | H),
2.39 (dd,s81 H), 2.64 (s,31-1), 3.4 1 H, 4.95 (s, 1H), 6.60 (s, 1 H,
6.75 (m 2H), 7.17 (d, 1 H, 7.29 1 , 1 H, 7.45 (t, 1 H), 8.20 (d, 1
H. Exanple 2 OMF F 'F FNH 20 NIN
6fJ) - 2- Fl uoro-5-[ (7-fl uor o- 2- Tmet hvl gui nazol i n- 5- vpam nol - B- net hyl -
(trifluoromethyl)-5,6,7,8-tetrahyd ronaphthal ene-1.6-d iol 25 In the sane
way as in Exdfpl6y,805)-290uorg-§-theéthylrSHiRimefhy(ciniolbRE-yhalBnd]-éor o-

2- met hoxyphenyl ) - 2- hydr oxy- 2- tr|fI uororret hyl)pent anal , 185 ng (1.05 nmmol)
of  5-am no- ZUHUQHIHEL R thalene4l ,g4di

tetraet hoxide are reacted to give

(2R*, 4R~44- (3 )

met hyl qui Qaz fj #?09?)%; A}??j/)é;ﬂ?ﬁfl ?( f2 1 r%?r(}rff@o?orﬁgtri?y Q‘D ef'tanféo ng of
resultant 30 crude imne are cyclized |n the sanme way as in Exanple 1 at
-30C using 8 4.8 g((838mnpl)adf zindwWidstrama 874 imgo(3i tmnsol) of leaa(i ocrdonide &ree
desired produ

usper%ec.!lJ in 557 m! of THF and at room temperature 39 ml (556 mmol) of
dibromomethane are added. The mixture is stirred for a further 30 minutes and
at 0°C 68.8 ml (68.8 mmol) of a 1 M titanium(lV) chloride solution in

15 dichloromethane are added dropwise. The cooling bath is removed and after
30 minutes at room temperature 13.6 g (80.8 mmol) of 1-(3-fluoro-2-
methoxyphenyl)ethan-1-one (Chem. Commun. 2000, 14, 1323-4) in 138 mi of
THF are added dropwise. The reaction mixture is stirred for a further 1.5 hours
at room temperature. It is diluted with diethyl ether and cautiously poured onto a

20 mixture of 4 M hydrochloric acid and ice. The phases are separated and
subjected to extraction with diethy! ether, the extracts are washed with water
and dried over sodium sulphate and the solvent is removed. The crude product
is purified by column chromatography on silica gel (hexanefisopropy! ether
0-5%) to give 9.5 g of 2-fluoro-6-(1-methyleneethylanisole.

25
1.56 g (5.7 mmol) of 1,1'-bi-2-naphthol are admixed with 5.7 ml (2.85 mmol) of a
0.5 M titanium tetraisopropoxide solution in toluene and the red solution is
stirred for 2 hours at room temperature. 9.5 g (57.2 mmol} of 2-fluoro-6-(1-
methyleneethyljanisole and 12.5 ml (95 mmol) of ethyl trifluoropyruvate are

30 added and the mixture is heated at 140°C for 18 hours. After cooling it is
immediately purified by column chromatography on silica gel (hexane/ethyl



chromat ography on silica gel (hexanelethyl acetate 0-75% vyields 67 ng of
product. -30- 'H NWR (300 MHz, CD3CD); S = 1.44 (d, 3H), 1.88 (dd, 1H), 2.43
(dd, IH), 2.74 (s, 3H, 3.40 (qdd, 1 H) ,.286-25 (s, 1 H, 6.69 (d, I H, 6.70
(dd, 1 H, 6.74 (d, 1 H, 6.85 (dd, 1 H, 9.49 (s, 1 H. 5 Exanple 2A! 28
(5a,

6a, 8/1))-2-Fluoro-5-[(7-fluoro-2-nethyl qui nazofin-5-yl)am no] - 8- rrethyl
(trifluor Onetara;)étate@.é%i ,té%gtv%ts ekg'dr@mmmuenﬁz-hém@mbhe@m?mw means
of preparative chiral Chiracel 00 5& into the enantionerically pure
conpounds: 1dtr(ﬂuprcgnaﬁwi)§ﬁ’et- -enoate 8. 81 (268 nmat) 0f:e°5'y|54'r@'rf|“@(9r?ral cel D

07} Enont o gRERORRAS? RiBRbe ORIyl 4 BnBald B8 ABl6lei, ¢

ge_'éa\nef\l at ggncNﬂNooanFaﬁﬁ%tmd and i BF acéticoacid aare) 895 n@aﬁﬁéuadium orfcdrboh t -
6a, 8/ 3) - 25F d&%’:&arg @ddedubhe spspetsign sushaes fonl 5 Reyrsmnder & htragen -

' Exanpl o 1.2t BsPRere b bToRBIEe B LG rgRidn dakets SB0TIMeY o
net hoxy pheny | Jhe2mint@reos iitdrdd tHrbligto Coiiss, |tbé itll&ﬁﬂiwbémg%s@ﬂ thOrdughityolvith of  5-

am no- 8-fl uor o- 2- net hyl qui nazol i ne and 0. 2 of titaniumtetraethoxide are

reacted to g|albyl(az:|a¢atﬂ PmV@BDf1@&%“@tr%{%§rﬂ1@fr®thylil§‘(ﬂ8‘0fq dor o- 2-
met hy! qui nazghLi Mlﬁléedyyr-g-%&d??%ée-&tfnhHBF %‘&hm‘a&ﬂﬁﬂ&% %6’@23%%@1)0 faoc

resultant cru |nt way as ' I'n

using 4 nb 3@t 4I(mflmon@tszéfhbwmdyt)L;_bhymimod?—zsarlﬂmrométbylgpeatetrimatalms| red

product. Col um
350 ml of diethyl ether are cooled to -30°C and over 15 minutes 1.7 g

D

(44.7 mmol) of lithium aluminium hydride in solid form are added in portions. The
mixture is stirred for 1.5 hours, in the course of which the temperature climbs to
-15°C, followed by dropwise addition in succession of ethyl acetate and water

15  and by a further hour of stirring until a readily filterable precipitate has formed.
The suspension is filtered through Celite, the filter bed being thoroughly rinsed
with ethyl acetate. The phases of the filirate are separated and exiraction is
carried out again with ethyl acetate, The extracts are washed with saturated
sodium chloride solution and dried over sodium sulphate and the solvent is

20 removed in vacuo. Separation by column chromatography on silica gel (hexane/
diisopropyl ether 0-15%) yields 3.1 g of (2R*,4R*)-4-(3-fluoro-2-methoxyphenyl)-
2-hydroxy-2-(trifluoromethyl)pentanal
"H-NMR (300 MHz, CDCls); & = 1.13 (d, 3H), 2.25 (dd, 1H), 2.58 (dd, 1H), 3.33
(qdd,1H), 3.92 (s, 3H), 3.98 (s, 1H), 6.92-6.99 (m, 3H), 9.12 (s, 1H),

25 0.72 g of (2R*,45*)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)-
pentanal 'H-NMR (300 MHz, CDCls); 6 = 1.21 (d, 3H), 2.33 (dd, 1H), 2.39 (dd,
1H), 3.30 (qdd, 1H), 3.74 (s, 1H) 3.94 (s, 3H), 6.90-6.99 (m, 3H), 9.71 (s, 1H),
and 2.0 g of alcohol.

175 mg (0.60 mmol} of (2R*,4R*)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-

30 (trifluoromethyl)pentanal, 103 mg (0.63 mmol) of 5-amino-2-methylquinoline and
0.3 ml of titanium tetraethoxide are stirred in 20 ml of toluene at 100°C for 2 h.
After the mixture is cooled, it is poured into water, with vigorous stirring to follow.
The suspension is filtered through Celite, the filter bed being rinsed thoroughly



chromat ography on silica gel (hexane/ethyl acetate 50% yields 42 ng of
product. -31 'H NWR (300 MHz, CD30OD); S = 1.42 (d, 3H), 1.85 (dd, 1 H,
2.42 (dd, 1 H, 2.80 (s, 3H, 3.41 (qdd,.23-H), 5.16 (s, 1 H), 6.73 - 6.80
(m 1 H, 6.83 (dd, 1 H, 7.50 (dd, 1 H, 9.58 (s, 1 H. 5 Exanple 4 off
IFI//F cF F~NH M /N 10 (5a, 6a, 8!f)-5-f

(7.8-Difluoro-2-nethyl gui nazol i n-5-vl)am nol - 2-fl uor o- 8- net hyl -

(trifluor Onetvb‘lw éth§| §cet5te8 mt;ﬁr?é@éérdmﬁ@hrtﬂm @fbesépaﬁ'aﬁbd)bndi @xtra@u@aﬁ.e way as
in Exanmpl e 1, mg (0 of (2R',4Rj -4-(3-fluoro-2-

et hoxyphenym)anzedwutw@mz:smgewu@@eﬁta@t Hyie)qxéractmane driexhovgy S@IWD mol ) of
5- 15 am no- esui:;l‘%té gﬁ@ttg(a%{)omgws R ARAh VAR UE TS gRe23B nfY of (YA 4-(3-

tetraet hoxi d Ive

(2R, 4R1-1-[ (meSO.QLﬁqb xgpaenp) (B ristmAqlinblis-5WiinRad)d-- 4- ( 3-
fl uoro- 2- net hox?/ phenyl )-2-(trifluoronethyl)pentan-2-ol. 240 of resultant
crude ini he 4k U@WB%BPBN&”%%&%@ %9eagoduct§<%nrmgeof1thgtcru MingiiRg 4 n

ol o 20" chr L o sy R BT Red YRR ot 2a8) STl® TP ERUBHE Y s 20

ng of prOdUCHoron lrhlﬂ%uﬂ@@@mwﬁ T@Bﬁl@h lsﬁllewédétév«(aim @Hoond téivipératurelH)
2.43 (dd, 1H), 5.20 (s, 1 H), 6.71 (dd, 1

H, 6.77 (dd,and lﬂ)stlrredefgr?d@urq lHﬁ adn@lxgti V‘(lfé\ satujated s 8olsitiopy ther F NH
30 NN phases are separated, the aqueous phase is extracted with CH,Cl, and the
10 combined organic phases are dried (Na,SQ4) and concentrated in vacuo.
Column chromatography on silica gel (hexane/ethyl acetate 0-75%) yields
145 mg of product.
'H-NMR (300 MHz, CDCl3); 6 = 1.39 (d, 3H), 1.82 (dd, 1H), 2.39 (dd, 1H), 2.64
{s,3H), 3.40 (m, 1H), 4.95 (s, 1H), 6.60 (s, 1H), 6.75 (m, 2H), 7.17 (d, 1H), 7.29
18 (d, 1H), 7.45 (t, 1H}, 8.20 (d, 1H).

Example 2 OH -
F d F o

Lt 3
OH

F NH
|

Nz, N

Y

(5a,6 88)-2-Fluoro-5-[(7-fluoro-2-methylquinazolin-5-yl}amino]-8-methy(-6-

{(trifluoromethyl)-5.6,7 8-tetrahydranaphthalene-1,6-dio!
25 Inthe same way as in Example 1, 250 mg (0.85 mmol) of (2R*,4R*)-4-{3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl}pentanal, 185 mg {1.05 mmol) of

5-amino-7-fluoro-2-methylquinazoline and 0.4 ml of titanium tetraethoxide are
reacted to give (2R* 4R*)-4-(3-fluoro-2-methoxyphenyl)-1-[(7-fluocro-2-
methylquinazolin-5-yl}imino]-2-(trifluoromethyl)pentan-2-ol. 430 mg of resultant
30 crude imine are cyclized in the same way as in Example 1 at -30°C using 8 ml
{8 mmol) of 1 M boron tribromide solution to give the desired product. Column
chromatography on silica gel (hexane/ethyl acetate 0-75%) yields 67 mg of

product.



(5a, 6a, 8131-2-Fl uoro-8-nethyl-5-f -2-nethvlqui nazolin-5-vl)am nol-6-
(trifluoronethvl)-5, 6,7, 8-tetrahydronapht hal ene-1, 6-diol -32- In the sane
way as in Exanple 1, 135 ng (0.46 muol) oBo(2R*, 4R*)-4-(3-fl uoro-

2- met hoxyphenyl ) - 2- hydr oxy-2- (trifl uoronet hyl)pentanal, 100 ng (0.63 nmol)
of 5-am no-2-net hyl qui nazoline and 0.23 m of titaniumtetraethoxide are
reacted to give

(2R, 4R--4- (3y fmm B ngﬁ @Umwa1144[(623H?th88qaanﬂaflzm3&1c5 1H), 2.74

yl)imnoj-2-(tri ent’an- 2- ol resul’'tant crude im ne

are cyclizeds, 3h), 300 &pite 1\Ivay5é’§ (sn1Hy, L9 ¢d, 1‘lH)atE3 7B, dH)ng. 7 (. 165, nmol )
of 1 M boro i, brom.d oJution to give the desired product. Columm

chr omat ograp%yéé @s"iﬁh géﬁ‘)gélﬁmexanel ethyl acetate 0-75% vyields 56 ng of
product. 'H NVR (300 MHz, CD30OD); 5 = 1.44 (d, 3H), 1.87 (dd, 1H), 2.44 (dd,

1H), 217 10 (s, 3H), 3.41 (qdd, 1 H, 523(s 1 H, 6.73 (dd, 1 H), 6.83
(dd, 1H)56mm!ezaula}3 7.14 (d, 1 H), 7.74 (t, 1 H, 9.56 (s, 1 H).

19 160 oy 2t PR B3 e e BBralineryiamisob e methusg:

t et rahyd L n n
Ega% yar Onggmﬂhahﬁﬂe@gn ﬂem &@é@hﬁbm Hkdiehe ol S-Sédril é:f, bRavagDyA¥aRs of

R*
2- met hoxypherwei)al‘a mqahmalyHEL(Jt(anagak@Begwﬂppt@mqmtlorrm@a&mpyo'-z 63 mol )
of 5-am noquij noI one and 0.4 m of titaniumtetraethoxide are reacted to
give 5-{[(2R°MRAYNIE (3- 1 uor o- 2- met hoxyphenyl ) - 2- hyd roxy-2 25
(trifluongnethyl)pentylidenej am no} qui nolin-2(1H)-one. 64 ng of imne

purified by colum chromat ograEHﬁ silica gel, hexane/ethyl acetate 0-75%
are cycl i zed (+)-Enantdomeneanaytica 'rLEE-%w&émlnd@U@MQDn@u12§0m 6MMs mol )

of 1 M boron d ,t ired product. Col umm

chr omat ogr apﬁﬂ?&ghgfsem%’j 55'8%$B {"@( qer%é%{ﬁ]yf‘&gégfe; e 0-75% vyields 52 ng of

product. (-}-Enantiomer: analytical HPLC: R = 8.7 min (Chiralcel OD 5p, 250x4.6 mm,
hexanef/ethanol 5 =>50%(20'), 1 ml/min flow rate)

15
Exampie 3 H s
F i |J=< -
\MOHF
NH
F ;/%l

(5a,6a,85)-2-Fluoro-5-[{8-fluoro-2-methyiguinazolin-5-yiyamino}8-methyl-8-
(trifluoromethyl)-5.6.7 8-tetrahydronaphthalene-1.6-diol
In the same way as in Example 1, 150 mg (0.5 mmol} of (2R*,4R*)-4-(3-fluoro-2-

25  methoxyphenyl)-2-hydroxy-2-(triflucromethyl)pentanal, 90 mg (0.5 mmol) of 5-
amino-8-fluoro-2-methylquinazoline and 0.2 ml of titanium tetraethoxide are
reacted to give (2R*,4R™)-4-(3-fluoro-2-methoxyphenyl)-1-[(8-fluoro-2-
methylquinazolin-5-yljimino]-2-(triflucromethyl)pentan-2-ol. 230 mg of resultant
crude imine are cyclized in the same way as in Example 1 at -30°C using 4 ml

30 (4 mmol) of 1 M boron tribromide solution to give the desired product. Column
chromatography on silica gel (hexane/ethyl acetate 50%) yields 42 mg of
product.



30 ' H-NMR (300 MHz, CD3OD); 5 = 1.42 (d, 3H), 1.84 (dd, 1H), 2.42 (dd, 1H),
3.40 (qdd, 1 H), 5.08 Is, 1 H, 6.47 (d, 1 H, 6.54 (d, 1 H, 6.65 (d, 1
H, 6.71 (dd, 1 H), 6.83 (dd, 1 H), 7.323{t, 1 H), 8.17 (d, 1 Hy. -33-

Example 7 FF 1 i OH NH F5HNi O 8-Fluoro-5-{f (1 a.2a,
4Th- 6- Fuor 0- 2- hydr oxy- 5- met hoxv- 4- net hyl - 2
(trifluoronethyl)-1,2.3.4-tetrahvdronapht hal en-1 -yl | am no}aui nolin-2(1

H) - one 5- Amipg i j I e . i - 31y by
- one and 1. g Er B O 1 2eg0 n 5 (St hy hr afad 22t
adm xed under(s 3HREB.4 (dddyd$BpasIGNE3 1HTHE73 e &80 M, hH)t6.188 (dd.s1Hieat &H(dat,
190C for 19 hl Aét r tEE%reacti on m xture has been cool ed and the solvent
renoved, the D é:’%p(ﬁo t is purified by colum chromatography (silica

gel, hexane; CH2ClI2 / MeCH 0-5% . This gives 1.03 g of 5-am no-8 15

fl uoroquinolin-2(IH-one as a pale yellow solid. "H NWR (300 MHz, DWVSO d6);
S = 5.58 s, Boidmpk £3 (dd, 1H), 6.31 (dew1H), 7.03 (dd, 1 H), 8.05 (dd, 1
H, 11.28 (s, 1 H), In the sane way ag.j xarmple 1, 300 ng (1.01 mol) of
(2R*, 4R') - 4- (3-f | uor o- K

2- met hoxyphenyl ) - 2- hydr oxy- 2- (tri f1 uor onet hyl )$¥ent anal , 180 ng (1.01 mmuol)
of 20 5-am no-8-fl uoroqui nol one and @: H of titaniumtetraisopropoxide
in 9 mM of xylene are reacted to give P

8- Fl uor 0- 5- ([ (2R*, 4R~- 0- ( 3- f uor o- 2- met ho¥Xyphenyl ) -

2- hydroxy-2-(trifluoronethyl)pentylidene no} qui nolin-2(1H) -one. 80 ngy of

i mne puppfied by colum chronmatography (silica gel, hexane;, CH2Cl 2 / i-PrCH
0-5% are cyclized, in the same way as in Exanple 1, at -40Cusing 1.7 m 25
(1.5 mol ) of(5& v, 86547t 8-Dhflworbenmedhylguioazolin-giwemihe]-2disiore8-rpethyit6t and

e e RSB S s LS 0 e PR ¢ - 138 (& 30,

In the same way as in Example 1, 150 mg (0.5 mmol) of (2R*,4R*)-4-(3-fluoro-2-

methoxyphenyl)-2-hydroxy-2-{triflucromethyl)pentanal, 100 mg (0.51 mmol) of 5-
15  amino-7,8-diflucro-2-methylquinazoline and 0.2 mi of titanium tetraethoxide are
reacted to give (2R*,4R*)-1-[(7,8-difluoro-2-methylquinazolin-5-yl}imino]-4-(3-
fluoro-2-methoxyphenyl)-2-(triflucromethyl)pentan-2-ol. 240 mg of resultant
crude imine are cyclized in the same way as in Example 1 at -30°C using 4 ml
{4 mmol) of 1 M boron tribromide solution to give the desired product. Column
20 chromatography on silica gel (hexane/ethyl acetate 50%) yields 30 mg of
product.
'H-NMR (300 MHz, CD;0D); & = 1.44 (d, 3H), 1.87 (dd, 1H), 2.43 (dd, 1H), 2.79
(s, 3H), 3.40 (qdd, 1H), 5.20 (s, 1H), 6.71 (dd, 1H), 6.77 (dd, 1H), 6.85 (dd, 1H),
9.52 (s, 1H).
25

Example 5 OH

N

30 Ny N
\I/

(5a.6¢,88)-2-Fluoro-8-methyi-5-[-2-methylguinazolin-5-yhamino]-6-
(trifluoromethy}-5,6.7 ,8-tetrahydronaphthalene-1,6-diol

F
F

gA




(m 1H, 3.88 (s, 3H, 5.03 (s, 1 H, 6.43 (dd, I H, 6.51 (d, 1 H, 6.80 -
7.05 (m 2H), 7.15 (dd, 1 H), 8.14 (dd, 1 H. 30 -34- Exanple 8 OH = F F |
~:: ~GEFN I H F5HN5-{f(1 a -32-

2a, 4f) - 6- Fl uor o- 2, 5- di hydr oxv- 4-net hyl - 2- (tri fl uoronet hv0-1, 2, 3, 4-

t et r ahydr onapht hal en-1| -yl | am no} - 8-fl uorogui nolin-2(1 H)-one is obtained
after chromatographlc purification fromExanple 7. 10 1H NMR (300 MHz,
CD3AD) ; 3 = In4Kk c8me3iby aénSExéﬁme 1H3|3531 4@|ﬁ1m6%3f(2R38R'XM(3IluH}o- 5.03
(s, 1 H, 645(dd 1 H; ng
6.82 (t, 1 H2- mtfwwpbanylﬂl-bydrvxmi (¢r orqmﬁshyl)aem@rmmoomg)( @(mm oA
18B 15

5-{[ (12, 2a, 425 T9=PBREYIAARAIDG A0\ 0-23 FR gl fenum elrpRingXidR. A8, BPP D 5, 4.

t et r ahydr onapbighal @R*14mhiaE- ﬂo&or082inh¢tnmqmeml in (2(rﬂ:etrwiq1m¢azdmc5eaved by
means of greparatlve chiral HPLC (Chiracel into the

enant i omefi caﬂl)wlnpdrﬁe(t@fb*%@mml)wﬂ)amﬂﬁtzw garﬁaulpqntﬁudwnme e = 7.71

m n (Chirapa et /[ mn
Fow rate. 25614 eSS RV T o ERnBEPT Lo s SIS flimb o 1 T
[ Chi rapak ADHdr&® tribrdhiiie s6lutioh té K@ﬂﬁé@é&&édbré&ﬁcﬂCﬁﬂ%lﬁ 28iodmatbgrapghy n
flowrate, 25C). Exa Ie90—|25FkFO—| NH k
on silica gel (hexane/ethy! acetate 0-75%) yields 56 mg of product.
"H-NMR (300 MHz, CD;0D); & = 1.44 (d, 3H), 1.87 (dd, 1H), 2.44 (dd, 1H), 2.77
10 (s, 3H), 3.41 (qdd, 1H), 5.23 (s, 1H), 6.73 (dd, 1H}, 6.83 (dd, 1H), 6.87 (d, 1H),

714 (d, 1H), 7.74 (, 1H), 9.56 (s, 1H).

Example 6

15

5-{[(5a 6, 88)-1,6-Dihydroxy-2-flucro-8-methyl-6-(triflucromethyl}-5,6,7 8-
20 tetrahydronaphthalen-5-yllamino}quinolin-2(1H)-one
In the same way as in Example 1, 250 mg (0.46 mmol) of (2R* 4R™*)-4-(3-fluoro-

2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pentanal, 132 mg (0.63 mmol) of
5-aminoquinolone and 0.4 ml of titanium tetraethoxide are reacted to give
5-{[(2R*,4R")-4-(3-fluoro-2-methoxyphenyl})-2-hydroxy-2-

25  (trifluoromethyl}pentylidenelamino}quinolin-2(1H}-one. 64 mg of imine purified
by column chromatography (silica gel, hexane/ethyl acetate 0-75%) are cyclized
in the same way as in Example 1 at —30°C using 1.5 ml (1.5 mmol) of 1 M boron
tribromide solution to give the desired product. Column chromatography on silica
gel (hexane/ethyl acetate 0-75%) yields 52 mg of product.

30 'H-NMR (300 MHz, CD30D); & = 1.42 (d, 3H), 1.84 (dd, 1H), 2.42 (dd, 1H), 3.40
{gdd, 1H), 5.08 (s, 1H), 6.47 (d, 1H), 6.54 (d, 1H), 6.65 (d, 1H), 6.71 (dd, 1H),
6.83 (dd, 1H), 7.32 (t, 1H), 8.17 (d, 1H).



NN 1 30

5-ff(1a, 2a, 4D) - 6- Fl uor o- 2, 5- di hydr oxy-4-net hyl -2-(trifluoronethyl)-1.2, 3, 4-

t et r ahydr onapht hal en- 1-yl | am no} - 2- net hvl.pht hal azi n-1 -one In the sanme way
as in Exanple 1, 295 ng (1.0 mml) of (2R', 4R1-4-(3-fuoro-2-

met hoxyphenyl ) - 2- hydroxy-2-(trifl uoronet hyl)pentanal, 217 ng (1.0 nmol) of
-35- 5-am no- 2- net hyl pht hal azi n-1-one and 0.53 ml of titaniumtetraethoxide
are reacted gxanaphe7 5- { [ (2R*, 4R*) - 4-~(3-f | uor o- 2- net hoxyphenyl ) - 2- hydr oxy- 2-
(trifluoromethyl)pentyliden]anino]-g2 iyl pht hal azi n-1-one. 590 ng of
resultant crude imne are cyclized, ekdane way as in Exanple 1, at
-30Cusing 510 M (10 mmol) of 1 Mb si'br omi de sol ution to gi ve the
desired product. Columm chromat ograp @ silica gel (hexane/ethyl acetate
0-60% yields 204 ng of product. 'H (300 WMHz, CD30D); S = 1.43 (d, 3H),
1.86 (dd, lH) 2.43 (dd, 1H), 3.40 F(qt 1 H, 3.79 (s, 3H, 5.18 (s, 1 H),
6.71 (dd,51 H), 6.84 (dd, 1 H), 7.16 ¥ -1 H, 10 7.59 (t, 1 H), 7.60 (d, 1
H, 8.50 (s, 1 H. Exanple 10 off FF FopHF NH 15 (5a, 6a.

6a) - 2- Fl uor o- 8- net hyl -5-f (2- et hyl gui nol i n-5-vl ) am nol - 6-
(trlfluororretswlubr@s 1,082 & 3-8 DT b -ermeth oh-meth @-In the same way
as in Exanple & .

2- met hoxyphet € Mol )

i 1238 nhithale iHa :
of 5-am no- ?Hg;ﬁé’%%&%bfﬂ&:ﬁ@?ﬂg) 8n£d of ti tam um tet r aet hOXI de are

reacted to

(2R*, 45* )1p4- (mm.mmmqammmmpbaawm 1118@238rmtrhubl9mf Q0L OrinB20 ml of no] - 2-
(trlfluororretztia(%yI pent an- 2-ol . 230 of resultant crude imne are cyclized

inthe 25 s R alyeol areadmined Lmﬁr 8 bayowitls gase o siNHesTheseaction mixtyrsor on
tribromde sqlyYLLaR 40 df-¥eot 18 H HHet b PSRBUA mixtth WES BdlrPB89 LABMe ON

silica

solvent removed, the crude product is purified by column chromatography (silica
gel, hexane; CH,Cl, / MeOH 0-5%). This gives 1.03 g of 5-amino-8-

15  fluoroguinolin-2(7H)-one as a pale yellow solid.
"H-NMR (300 MHz, DMSO-d6); 5 = 5.58 (s, 2H), 6.23 (dd, 1H), 6.31 (d, 1H),
7.03 (dd, 1H), 8.05 (dd, 1H), 11.28 (s, 1H).
in the same way as in Example 1, 300 mg (1.01 mmol) of (2R*,4R*)-4-(3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pentanal, 180 mg (1.01 mmol) of

20  5-amino-8-fluoroquinolone and 0.48 ml of titanium tetraisopropoxide in 9 ml of
xylene are reacted to give 8-fluoro-5-{[(2R*,4R*}-4-(3-fluoro-2-methoxyphenyl)-
2-hydroxy-2-(trifilucromethyl)pentylidenejamino}quinolin-2(1H)-one. 80 mg of
imine purified by column chromatography (silica gel, hexane; CH,Cl, / i-PrOH
0-5%) are cyclized, in the same way as in Example 1, at -40°C using 1.7 m}

25 (1.5 mmol} of 1 M boron tribromide solution to give the desired product and the
ether-cleaved Example 8.
"H-NMR (300 MHz, CD;0D); § = 1.38 (d, 3H), 1.85 (dd, 1H), 2.39 (dd, 1H), 3.38
(m, 1H), 3.88 (s, 3H), 5.03 (s, 1H), 6.43 (dd, 1H), 6.51 (d, 1H), 6.80 - 7.05 (m,
2H), 7.15 {dd, 1H), 8.14 (dd, 1H).

30



gel (hexane/ethyl acetate 0-75% yields 135 ng of product. 'H NVR (300 MHz,
Ch30D); S =1.60 (d, 3H, 2.21 (d, 1 H, 2.33 (dd, 1 H, 2.70 (s, 3H), 3.43
(gd, 1 H, 516 (s, 1 H, 6.76 - 6.87 (m-33H), 7.30 (d, 1 H), 7.33 (d, 301
H, 7.55 (t,1 H, 8.44 (d, 1 H). -36- Exanple 11 OHF F F F cc 5 NI N (5a,
6a8a) - 2- Fl uor o- 5- [ ( 2- net hyl aui nazol i n-5-yl)am nol - 8- net hyl - 6-
(trifluoronethyl)-5,6,7.8-tetrahydronapht hal ene-1,6-diol 10 In the sane way
as in Exanpl gxampfbgng (0. 46 mml)omf;(ZR*,4S*)-4-(3-fIuoro

2- met hoxyphenyl ) - 2- hydr oxy- 2- (t ris| r'rreihyl)-pent anal, 100 ng (0.63 mmoi)
of 5-am no-2-net hyl qui nazol i ne an ~f of titaniumtetraethoxide are
reacted to give OH

(2R*,4S )-4-(3-fl uoro-2-nmet hoxyphe BH - [ ( 2- et hyl qui nazol i n- 5-
yl)imno]-2-(trifluoronethyl)pent -ol. 260 ng of resultant crude imne
are 15 cyclized in the sane way as |n1 anple 1 at -30C using 5 m (5 mmol)
of 1 M b8ron tribronide solution t0ygi ve the desired product. Col um

chr omat ography on silica gel (hexand ethyl acetate 0-75% vyields 56 ng of
product. ' H NWVR (300 MHz, CD30D); 6 = 1.58 (d, 3H), 2.20 (dd, 1H), 2.44 (dd,
1H), 2.77 (% 34 _ ' on82 8- 3H),
7.14 (d, 1 H, 7. , , o ae120—|FF NH 25 F
N /N T (Sat B! M¥Eo| i n- 5- vl ) am noj

8-met hyl - 6- (1 'oBl Reé’”ﬁépé{m)on?atggrap?u Eﬁr‘if%'%l’.%?ﬂ%ﬁ?‘é&?%p‘?é‘? 1,6-diol
10 'H-NMR (300 MHz, CD;OD); 5 = 1.40 (d, 3H), 1.83 (dd, 1H), 2.40 (dd, 1H), 3.38
(m, 1H), 5.03 (s, 1H), 6.45 (dd, 1H), 6.48 (d, 1H) 6.49 (dd, 1H), 6.70 (dd, 1H),
6.82 (t, 1H), 7.07 (dd, 1H), 7.17 (dd, 1H), 8.13 (dd, 1H).

Example 8A / 8B
15  5{[({1a 2 4p5)-6-Fluoro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoroquinolin-2(1H}-one
is cleaved by means of preparative chiral HPLC (Chiracel OD 20y} into the
enantiomerically pure compounds:
(-)}-Enantiomer: analytical HPLC: R, = 7.71 min (Chirapak AD-H 5y, 150x4.6 mm,
20 hexane/ethanol 5% — 50% (20'), 1 ml/min flow rate, 25°C).
(+)-Enantiomer (ZK 376768): analytical HPLC: R¢ = 9.53 min [Chirapak AD-H 5y,
150x4.6 mm, hexane/ethanol 5% — 50% (20"}, 1 ml/min flow rate, 25°C).

Example 9 M 3 .
25 K
OH

30 5-{[(1e. 2c 44)-6-Fluoro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2.3 4-
tetrahydronaphthalen-1-yllamino}-2-methylphthalazin-1-one

in the same way as in Example 1, 295 mg (1.0 mmol) of (2R* 4R*)-4-(3-fluoro-2-
methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pentanal, 217 mg (1.0 mmol) of



30 In the sanme way as in Exanple 1, 170 ng (0.58 mmol ) of
(2R*,4S*)-4-(3-fluoro

2- met hoxyphenyl ) - 2- hydr oxy-2- (trifl uoroneghyl ) pentanal, 124 ng (0. 70 nmol)
of 5-am no-8-fluoro-2-nethylquinazoline and 0.31 m of titanium
tetraethoxide are reacted to give

(2R*, 4SI - 4- (3-fl uor o- 2- net hoxyphenyl )-1-[ (8-fluoro-2 -37-

met hyl qui naz &l amirfer-2lmétypbkhalazih1- Bhe"éh@f[ES@VdI)o@‘ﬂtﬁrﬂuﬁn&eﬂbeth%QﬁidmeOf
resultant crude imne are cyclized in t | nple 1 at -20C

usi ng 2.6 ni reacted tengiie) S4H28" Wﬁobﬁdﬁ-fhwr%ﬂdﬁﬁﬂ‘@xyﬁhﬁw'b% hs«sirgmg t he

5050y el s JEygrpeEYpEat ARNBRIAR Tkl B e S "T%s‘?*%%&f'%float °
2.16 (dd, 1Hgrude Minedde citlized ithe éa&ne ,aﬁmaﬁxérqﬁté 1 JatH)30°6 Lils‘ing s, 1 H,

6.74 (dd, 1 1 10
Exarrpl(e 15 or% ml(ﬂqnnmol):of‘v&&pmn mbmmidp aolwowtn QlSeTh? gs?’lr%pro uct.

8a)-5-((7, 8- i s ' = o5 o0 | -
ootiri11 uor ot FuorR bRy bR i A RI AT acstaleb CERE YRISY - iy
as in Exanpl @04, mg &) pradd. 58 mol ) of (2R ,4S1-4-(3-fluoro-

2-nmeth h 1)-2-h d fl th t |, 124 0. 60 mmol
o 20 5. 2 ot NMRIIILMHE, SUusy P Ade) e BT o S a7
(2re casi 1- | (998 ik B B B aut M1 0. ) Bthid 410, 7.16 (0. 1R
(3-fluoragg2- Wesg]gxyﬁzensb)(dZﬂg] rg.60 y@rieqmet hyl ) pentan-2-ol . 85 ng of imne
purified by col um chromat ography (silica gel, hexane/ethyl acetate 0-30%
are cyclized in the sane way as in Exanple 1 at -200C using 0,72 m (0.72
mol ) of 25 Jﬁﬁ%ﬁ%y@t“ brom de sol yion to give the desired product.

Preparative t F F
3

.-“. F
OoH

NH

15 A

N

(5a,6a,80)-2-Fluoro-8-methyl-5-[(2-methylquinolin-5-vl)amino]-6-

(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol
20  In the same way as in Example 1, 175 mg (0.60 mmol) of (2R*,45*)-4-(3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(triflucromethyl)pentanal, 103 mg (0.63 mmol) of

5-amino-2-methylquinocline and 0.3 ml of titanium tetraethoxide are reacted to
give (2R*,4S")-4-(3-flucro-2-methoxyphenyl)-1-[(2-methylquinolin-5-yl)imino}-2-
(trifluoromethyl)pentan-2-ol. 230 mg of resultant crude imine are cyclized in the
25 same way as in Example 1 at -30°C using 5 ml (5§ mmol) of 1 M boron
tribromide solution to give the desired product. Column chromatography on silica
gel (hexane/ethyl acetate 0-75%) yields 135 mg of product.
'H-NMR (300 MHz, CD;0D); & = 1.60 (d, 3H), 2.21 {d, 1H), 2.33 {dd, 1H), 2.70
(s, 3H), 3.43 (ad, 1H), 5.16 (s, 1H), 6.76 - 6.87 (m, 3H), 7.30 (d, 1H), 7.33 (d,
30 1H), 7.55 (t,1H), 8.44 (d, 1H).



chromat ography on silica gel (hexane/ethyl acetate 50% yields 15 ng of
product. 'H NWR (300 MHz, CD30D); S= 1.55 (d, 3H), 2.15 (dd, 1H), 2.30 (dd,
1H, 2.78 (s, 3H), 3.37 (qdd, 1 H), 5.163s, 1 H, 6.72 (dd, 1 H), 6.83
(dd, 2H), 6.86 (dd, 1 H, 30 9.58 (s, 1 H. -38- Exanple 14 off FF C' ba~
OHF /HH' 5 N /N (b5a,

6a, 8f ) - 3- Chl or 0- 2- f | uor o- 8- net hyl - 5- f ( 2- net hvl ci ui nazol i n-5-vl ) am nol -
6-(trifluoronethyl)-5.6,7.8-tetrahvdronapht hal ene-1, 6-di ol

4- (4-Chl oro- 3-fl uor o- 2- met hoxyphenyl ) -2-h ydroxy-2-(trifluoronmeth yl)

pent anal : 10 Eb@mgptecB! 2 nmmol ) of 3- chyhoro 2-fluorophenol in 68 m of

di chf oronethane and 7.7 m (98.5 H of pyr| di ne are adm xed dropw se at
OCwithm 5.1 mM (71.6 nmol) of a¢ 0 orlde The m xture is stirred
for an hour and 100 ml of 1 M hydro of Mo aci d are added, The m xture is
extracted with dichforonethane and theNMextracts are washed with water.

After drybng over sodi um sul phate a renoval of the solvent in vacuo, 13
g of 3-chloro-2-fluorophenyl acetate ar obtai ned, quantitatively. 13 g
(68.2 mml) of 3-chl oro-2-fluorophenyiy-8cetate in 6.9 nl of

1, 2-di chl or obenzene are added dropwise' with ice cooling to 9.2 g (68.9
mml) of al um ni umtrlchl orlde in6.9mM of 1,2- dICh| or obenzene and the
mxture i s sybgdim8al-PiFiy ¢(2-methydauinazolingdwhaminoli§-methwlel ed, dil uted

with 20 dichlgr 2 i m xture of 4 M

hydr ochl ori ¢ {{EUQTOR ‘ na ‘ ext racti on is carried
out wi thqqdi QH|tﬁé§Hﬁ‘Fe‘WQ?asfirﬁ‘Ebuﬁ:I@>ﬂﬂ35hﬁ;’ %Wﬁb 4say4t(r§glf|@6r@odl um
chloride solution and dried over sodium s phat e. The crud uct is

purified by %mahlmwy@heona{%@wphwdmfmromat@é) p%mtgmahéﬂ@tmgl(oéaenmo@ of
10-50% to giye 25

1- (4- chl or o- PMCFé @eﬁ‘s’&ﬁr%%@ﬁﬁw 063 et ditaniumytegaginqxiqg are reacted

to give (2R* 4S*)-4-(3-fluoro-2-methoxyphenyl)-1-[(2-methylquinazolin-5-
ylimino]-2-(trifluoromethyl)pentan-2-ol. 260 mg of resultant crude imine are
15 cyclized in the same way as in Example 1 at —=30°C using 5 ml (§ mmol) of 1 M
boron tribromide solution to give the desired product. Column chromatography
on silica gel (hexane/ethyl acetate 0-75%) yields 56 mg of product.
'H-NMR (300 MHz, CD;0D); 6 = 1.58 (d, 3H), 2.20 (dd, 1H), 2.44 (dd, 1H), 2.77
(s, 3H), 3.41 (qdd, 1H), 5.16 (s, 1H), 6.73 - 6.87 (m, 3H), 7.14 (d, 1H), 7.74 (t,
20 1H), 9.56 (s, 1H).

Example 12

NH
25 JQ;
O

(5a,6a 8c)-2-Fluoro-5-[(8-fluoro-2-methylquinazolin-5-ylJamino]

8-methyl-6-(trifluoromethyl)-5 6,7 8-tetrahydronaphthalene-1,6-diol
30 In the same way as in Example 1, 170 mg (0.58 mmol) of (2R*,4S5*)-4-(3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pentanal, 124 mg (0.70 mmol) of

5-amino-8-fluoro-2-methylquinazoline and 0.31 ml of titanium tetraethoxide are
reacted to give (2R*,4S")-4-(3-fluoro-2-methoxyphenyl)-1-[(8-fluoro-2-



chl oro- 3-fl uor o- 4- hydr oxyphenyl ) et han- 1-one. 11.4 g (60.4 mmol) of

1- (4-chloro- 3-fluoro-2-hydroxyphenyl)ethan-1-one are dissolved in 120 m of
acetone, and 15.5 g (112 mml) of potassimm carbonate and 6.9 m (110 mmol)
of methyl iodide are added. The m xture is stirred at 70C for 7 hours and
the solvent is 30 subsequently renoved to a |large extent. The residue is
poured into water and extracted with nethyl tent-butyl ether. The extracts
are washed W'nﬁéth?awabﬁﬁ-s-ﬂmﬁﬂﬁbmmhh@fdnsahw 8HithA!B-0 208G VE FeMdhtim
sul phate and, followng the "renoval of the solvent in vacuo, give 11.3 g of

1- (4- chl or o- 3rideipnipeare 3yclizast iNGhe sAEIS WRE @dn Exaste 12at 20 C(using gfom  of

o "ot “Tre and2d mritef £ aEpETER dipRmigTthiton 010 1€ rBGFed HARRRF Kola' 10
added. The mgkrdrhatdgrapi®y bh siidalgy! (IfexXamerdthyl a'i%t@tierﬁﬁ%fyiémt 26 iy oce bath

cooling 46.1 m (46.1 mmol) of 5 a 1 MtitaniumlV) chloride solution in
di chi or onBt h@edéete added dropwi se. After 30 minutes at 5-10C 9.3 g (46.1

mol ) of 1-(4; = 3c orQs 2s~JTeth ) -1z } fool HE
are added dr obﬁp@@{ gq&%@#zT 3%?%%(? 8%%‘5;}'5@91 ?'98?%{’] (3‘%0@)’%'79
tenperature fierag@ f3uss (\edd, _Jqfii)hswssgs, 1H), S 74i(G41 AY), 681 h_ecbﬁghyiH)%_t?hsz (dnd
poured cautiously onto a m xture of 4 hydrochl oric acid 10 and ice. The
phases are sy at6d(s, dkbjraction is carried out with diethyl ether, the
extracts are washed with water and dried over sodium sul phate and the
solvent is renoved. The crude product is purified by colum chromatography
on siliqg gegxgrhgygaml et hyl acetate g40-40% to give 2.68 g of
3-chloro-2-fluoro-6-(1- nethyl eneet hyl)ani gole. 15 760ny (2.67 nmol) of

1,1 -bi-2-naphthol are adm xed with 58 kF(1.34 mmol) of a 0.5 Mtitanium
tetrai sopropoxi de solution in tol ueneeanrd odle red solution is stirred at
roomtenperature for an hour. 5.07.g 81 mmol ) of 3-chloro-2-fl uoro-

6- ( 1- net hyl eneet hyl ) ani sol e and 3. 0 (26.7 mmol) of ethyl
trifluoropyruvate are added and tfef xture is heated at 140C for 17 hours.
After it has cooled it 20 is i medi at purified by colum chromat ography
on sili cg gel (pentane/diethyl ether 25-40% to give 1.47 g of ethyl

4- (4-chl ?o- 3-fl uoro-2- met hoxyphenyl ) - 2-

hydr oxy- 2- ( t r5El @B aIBIIY )i PRAAYIALINhZ6ITn 8- Brdifo I Hvorels-Setyl. 4- (4-
chl oro- 3-fl uéro-2Z-met hoxyphenyl ) - Z- hydr oxy-2- (trii[ uor omet hyT ) pent - 4-enoat e
in 8-(triflugromethyl}-5 6.7 ,8-tetrahydronaphthalene-1.6-diol

In the same way as in Example 1, 170 mg (0.58 mmol} of (2R*,45*)-4-(3-fluoro-

2-methoxyphenyl)-2-hydroxy-2-(triflucromethyl)pentanal, 124 mg {(0.60 mmol) of
20  5-amino-7,8-difluoro-2-methylgquinazoline and 0.31 ml of titanium tetraethoxide
are reacted to give (2R*,4S")-1-[(7 8-difluoro-2-methylquinazolin-5-yl)imino}-4-
(3-fluoro-2-methoxyphenyl)-2-(trifluoromethyl)pentan-2-ol. 85 mg of imine
purified by column chromatography (silica gel, hexane/ethyl acetate 0-30%) are
cyclized in the same way as in Example 1 at —20°C using 0.72 ml (0.72 mmol) of
25 1M boron tribromide solution to give the desired product. Preparative thin-layer
chromatography on silica gel (hexane/ethyl acetate 50%) yields 15 mg of
product.
'H-NMR (300 MHz, CDsODY); 8 = 1.55 (d, 3H), 2.15 (dd, 1H), 2.30 (dd, 1H), 2.78
(s, 3H), 3.37 (qdd, 1H), 5.16 (s, 1H), 6.72 (dd, 1H), 6.83 (dd, 2H), 6.86 (dd, 1H),
30 9.58 (s, 1H).



40 mM of diethyl ether are cooled to -15C and over 10 mnutes 300 ng 25 (7.9
nmml ) of lithiumalum niumhydride in solid formare added in portions. The
m xture is stirred for 1 hour, during whi-gh-it warnms to OC, and is poured
into saturated ammoni um chloride solution. Saturated tartaric acid solution
Is added and the mxture is stirred for 30 m nutes. The phases are

separ ated and subjected to repeated extraction with ethyl acetate. The
extracts are pygghee PP W th saturatgd, sodi um chl oride solution and dried
over sodi um sul phate and the saolveént:jisgrenmoved in vacuo. Separation by

col um chr omat ography on silica gé ekdnel et hyl acetate 0-50% vyields
0.38 g of 4-(4-chloro-3-fluoro-2 on’

met hoxyphenyl ) - 2- hydroxy-2-(trifl met hyl ) pent-4-enal and 0.15 g of

al cohol . -40- 0.27 g of

4- (4-chl or o- 3-f | uor o- 2- met hoxyphenyt)y 2- hydr oxy- 2- (trifl uoronet hyl) -
pent-4-enfl is dissolved in 14 m &k -MNethanol and 0.3 m of acetic acid, and
27 ngy of palladiumon carbon (10% are added. The suspension is shaken for

2 hours under a hydrogen atnosphere under atnospheric pressure until the 5

hydrogen upt glsg, Bé,Sg‘ﬁimihlofHJE-fILTJbM—BErﬁe"'r_ﬁzI-Bi[llﬁﬁflgﬂihﬁﬂalm-g!q'afrﬁno{:he filter
bed being rinse oroughly with ethyl acetate enpbva t he sol vent

gi ves 027 g d-(trifluoromethyl)-5,6,7,8-tetrahydronaphthaiene-1,6-diol

4- (4-chl oro- 3 2- f ntanal
as a mxturé" 4%@%’&9 %ﬁ%ﬁgyy% M%’%{% K}Ié tn}&%ﬁ% %@ Ré”f‘%@%

1.5H), 1489 (ﬂ)g g&@?bmm%l)?cﬁdéﬁior&zfﬂrﬂoropl"?ého?lrﬁ%m(bf dictibtomethale Gdd,
0.51- 1) 3 24 (m 1 H), (s 31 684 (dd, "1'H, 7.05

(dd, 1 H), %nuls(%@ wR)Ql) of pEidine age sepixedodropyigeats) rﬁrm")" mk5 1 ml

(4 fEL?Lﬁeﬁﬁ 316 Bl ER AR e mRASTeds Shiftect for, 23 hour DR J9OILE i ne

and 0.1 nm  of MhycRBERBYE aciiaiehadels Theamixturelis exiractdrditplichiromethatie 100C
for 2 h. 15 After cooling, the mxture is poured into water and stirred

vi gorously. Hg theuatiacts are washed wihavater Adteyidndagiover sedien pulpbatepaid bei ng

Separ at ed Sandstiavalbt the stnert if TR 3 J LARAIG Alaloffehlt Adthe #r,
extracts are dbtaméd @éntﬁ@ﬁbewn 134 PSR e oftﬁngwlaﬂi-zﬁmcrephé@mw@te fh vacuo
to give 130 of 3-fl uoro-2- met hoxyphenyl )

1-[ (2- et hyl cfu9 ﬁ@iquﬂﬂ%dwmq?r@bﬁﬁ}e@ ater atﬂd&cbdmmmw;tbem aaongto 42 & crude
product . 130 gg PfnidifofditifinilM fizhlofia e O GF4 3 GichictoBERIerafl R se at

mixture is subsequently stirred at 100°C for 6 hours. It is cooled, diluted with

20 dichloromethane and poured cautiously onto a mixture of 4 M hydrochloric acid
and ice. The phases are separated, extraction is carried out with
dichloromethane, and the extracts are washed with saturated sodium chioride
solution and dried over sodium sulphate. The crude product is purified by
column chromatography on silica gel (hexane/ethyl acetate 10-50%) to give

25 11.4 g of 1-(4-chloro-3-fluoro-2-hydroxyphenyl)ethan-1-one and 0.74 g of 1-(2-
chloro-3-fluoro-4-hydroxyphenyl)ethan-1-one. 11.4 g (60.4 mmol) of 1-(4-chloro-
3-fluoro-2-hydroxyphenyljethan-1-one are dissolved in 120 ml of acetone, and
15.5 g (112 mmol) of potassium carbonate and 6.9 ml (110 mmol) of methyi
iodide are added. The mixture is stirred at 70°C for 7 hours and the solvent is

30 subsequently removed to a large extent. The residue is poured into water and
extracted with methyl fert-butyl ether. The extracts are washed with saturated
ammonium chloride solution, dried over sodium sulphate and, following the

removal of the solvent in vacuo, give 11.3 g of 1-{(4-chloro-3-fluoro-2-



-30 Cwith 3 mM (3 mol) of a 1 Mof boron tribromde solution. The batch is
allowed to warmto -5C over 3 hours. It is adm xed with saturated NaHCO3
solution, the phases are separated, the agseous phase is extracted with
ethyl 25 acetate and the conbi ned organi c phases are dried (Na2SO4) and
concentrated in vacuo. Columm chromat ography on silica gel (hexane/ethyl
acetate 0-75% vyields 30 ng as a mxture of the title conpound and

(5a, 6a, 8a) - 3Tﬁ§'th@ r?enyl)ethan 1-one. 27.1g é 15 mmol;‘gf zmc(cltursltfarg(?rélgn?tghyl) 56

f7I ugf Ot 2t ?gth% ﬁ%&p}\fn&ggdén p%bﬂ&%rle?mpgwed m éé@n@ltqfa‘éﬁ ANH-at 9P
h
e o e PR 2 PR 2R bl By oo BANY aro e The mistyre i,

(300 Mz, CD@tlBr)ed f8r & fdrtder J@midkes adetH@éballH):oommgl’AE{ tienl (36)1, mEndRof (s,
3H), 3.44 (qd 1 H, 6.87 (d,
1H, 7 54 (&11 Mt!leum(lVizC%lO,ﬂdg Qutw@ |asilc(tgorom:m2-anga§<aﬁge@diopua@ep | F/IF

OXOHE F fy
813) - 3- Chi or S hutes At BA0°G 23 9 48.1 mmeh of 1fdrshiero-Sfwgra-20 4
met hoxy- 8- ”Etrhyﬂhoﬁy;éﬁénlgl()leﬂwmf-f?f@’t&M'QZﬁll oﬁTHF&rbeidd%H\/dibprDﬁﬁS?Calm6 ol

In the same way as in le 14, 100 ng (0.3 mol)
4- (4- chl or o- Jeactinsr Guxture1is stlrred at room temperature forafurther15 hours. It is diluted

ot MOXy ey RN B 25 S HOLRNBEIY ok AR e 74 Wy ochuiOhdino!

5-am no-7-flu qui nazo I'ne an I'tani um oxI de

are readged g |geV'Ehe4 hés@éllacer Qe&r’ételﬂ?@&trﬁctﬁmt ﬂsmayﬁd?@wt iwthlhéth?rétheqro 2
met hyl qui nazol i n- 5-yl )| m no] -2-(trifluorope pent an-2-ol . 150 r’r?l of crude
i mine are cydhegxtiacls arpavashias Wil wader W@%@%Péerlﬁpcﬂﬂm%@#ﬁpdz e m 20

(2,5 mol) ofeohdl RotARobd, b ARG phENAY KF cblnfIBAldiERoBrAsHGn

Col um chromat ography on silica gel exan acet at

subsequent  pilkRegei(hexariaiethyl aa@tatecmammgr@mm 681y ofiBruhlgrbaB-aub ikt k)
with ethyl acetate/nethanolltriethylamne 25:3:1 yield 3.4 ng of product
and 3 ng of tmeathyleneethyl)anisole.

15 780mg (2.67 mmol) of 1,1'-bi-2-naphthol are admixed with 2.68 ml (1.34 mmol}
of a 0.5 M titanium tetraisopropoxide solution in toluene and the red solution is
stirred at room temperature for an hour. 5.07 g (28.1 mmol) of 3-chloro-2-fluoro-
8-(1-methyleneethyljanisole and 3.25 ml (26.7 mmol) of ethy! trifluoropyruvate
are added and the mixture is heated at 140°C for 17 hours. After it has cooled it

20 is immediately purified by column chromatography on silica gel {pentane/diethyl
ether 25-40%) to give 1.47 g of ethyl 4-(4-chloro-3-fluoro-2-methoxyphenyl)-2-
hydroxy-2-(trifluoromethyl)pent-4-enoate. 1.47 g {3.97 mmol) of ethyl 4-(4-
chlore-3-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pent-4-enoate in
40 ml of diethyl ether are cooled to -15°C and over 10 minutes 300 mg

25 (7.9 mmol) of lithium aluminium hydride in solid form are added in portions. The
mixture is stirred for 1 hour, during which it warms to 0°C, and is poured into
saturated ammonium chloride solution. Saturated tartaric acid solution is added
and the mixture is stirred for 30 minutes. The phases are separated and
subjected to repeated extraction with ethyl acetate. The extracts are washed

30  with saturated sodium chioride solution and dried over sodium sulphate and the
solvent is removed in vacuo. Separation by column chromatography on silica gel
(hexane/ethyl acetate 0-50%) yields 0.38 g of 4-(4-chloro-3-fluoro-2-
methoxyphenyl)-2-hydroxy-2-(trifluoromethyl}pent-4-enal and 0.15 g of alcohol.



di hydroxy conpound Ex. 16. 25 'H NWR (300 MHz, CDCI3); 6 = 1.41 (d, 3H),
1.94 (dd, 1 H), 2.45 (dd, 1 H), 2.85 (s, 3H), 3.45 (ddg,1 H), 4.01 (s, 3H),
4.91 (d, 1 H, 6.45 (d, 1 H, 6.54 (br, 14¢), 6.95 (d, 1 H, 7.01 (d, 1 H,
9.62 (s, 1 H. -42- Exanple 16 HF FF C OHF F NH5 N N (5a,

6a. 81 ) - 3- Chl oro-2-f|uoro-5-[(7-f|IIIIuoro-2-rretth au inazolin-5-vl)am nol - 8-
nmet hyl - 6-(trifluoronmethyl)-5.6.7,8-tetrahvdronapht hal ene-1, 6-di ol obtai ned

th d | o NNR
?2 L E/HFz)r 0 ng%f g%gM:Eeﬂaaﬂbﬁa( QEIU%E% themdi{g&@rwl)&b@my@rc&:g,pagmfnu@PGmémy b

3H) 3.42 (q@@nt-ﬂ aal isidisgolved in 1AmI of methagol an¢45)3ml912a etic acnﬁﬂ)ands 95 (d

81 1) 3- Ol or &T2PiIGANHERof cpfbdr Oﬁn%@haﬂégeu?ih%%ﬂﬁeg%w 5 Spkgiffor ™
1- met hoxy- 8- Mwbxﬁdéthlﬁwdu@gmﬁwép}heiieGnaeﬁawgpﬂf@ﬂérpregsthbhaitmmé ol In
the sane way as in Exan‘gee 14, 100 ng (O of 4-(4-chl oro-3-fl uoro-2-

met hoxyph8ny hydmgeraupirice 7 46 mlf | Tb@rr@lm*ﬁ}ﬂ fyl;%ﬁﬂéwﬂugh@lﬁg the fiterhsr) of

o 25 r onct SR et BRI A5y PREsats: Benal bf ARLSGIBAHEELPPRAC o

net hyl qui nazal-{actHobd-BiflioRe- r%e(ﬁdx'yfahel@ylpﬁﬂith))yp@i}trmﬂo?orﬂbthyl)ﬁ@nfmaDés crude

imne are cyclized in the same way as in Exanple 14 at-30C wit m (2.5
mol ) of 1 Maoixdure: ofithe shasiereomersi on to gi ve the desired product. Col um

"H-NMR (300 MHz, CDCl3):; 8 = 1.18 (d, 1.5H), 1.29 (d, 1.5H), 2.23 (dd, 0.5H),

10  2.30 (dd, 0.5H), 2.38 (dd, 0.5H), 2.55 (dd, 0.5H), 3.24 (m, 1H), 3.95 (s, 3H), 6.84
(dd, 1H), 7.05 (dd, 1H}, 8.18 (s, 0.5H), 9.73 (s, 0.5H).

100 mg (0.3 mmol) of 4-(4-chloro-3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)pentanal, 48 mg (0.3 mmol) of 5-amino-2-methylquinazoline and
0.1 mi of titanium tetraethoxide are stirred in 9 ml of toluene at 100°C for 2 h.

15  After cooling, the mixture is poured into water and stirred vigorously. The
suspension is filtered through Celite, the filter bed being rinsed thoroughly with
ethyl acetate. The phases of the filtrate are separated and extraction is carried
out again with ethy! acetate. The extracts are dried over sodium sulphate and
the solvent is removed in vacuo to give 130 mg of 4-(3-fluoro-2-methoxyphenyl)-

20  1-[(2-methylquinolin-5-yl)imino]-2-(trifluoromethyl)pentan-2-ol as a crude
product. 130 mg of the crude imine in 6 mi of CH,Cl, are admixed dropwise at
-30 °C with 3 ml (3 mmol) of a 1 M of boron tribromide solution. The batch is
allowed to warm to -5°C over 3 hours. It is admixed with saturated NaHCO,
solution, the phases are separated, the aqueous phase is extracted with ethyl

25 acetate and the combined organic phases are dried (Na,S0,) and concentrated
in vacuo. Column chromatography on silica gel (hexane/ethyl acetate 0-75%)
yields 30 mg as a mixture of the title compound and (5«,6a,8a)-3-chloro-2-
fluoro-8-methyl-5-[(2-methylquinazolin-5-yl)amino]-6-(trifluoromethyl)-5,6,7, 8-
tetrahydronaphthalene-1,6-diol (Ex.23). Preparative thin-layer chromatography

30 on amine phase (Merck) with ethyl acetate/methanol/triethylamine 25:3:1 yields
5 mg of product.



chromat ography on silica gel (hexanelethyl acetate 50% and subsequent 30
preparative thin-layer chromatography on am ne phase (Merck) with ethyl
acet ate/ net hanol /triethylam ne 25:3:1 yiehfd. 3 ng of product and 16 ng of the
di hydroxy conpound Ex. 18. -43- 'H- NWR (300 MHz, CDCI3); 8 = 1.40 (d, 3H),
1.96 (dd, 1H), 2.42 (dd, 1H), 2.93 (s, 3H), 3.45 (ddgq,1 H, 4.01 (s, 3H),
5.92 (br, 1H), 6.59 (dd, 1 H), 7.10 (d, 1H), 7.50 (dd, 1 H), 9.60 (s, 1 H.
5 Exanpl e 181 N F | Ts / Ch
or o 201§ uor o AR 00 Wiz, COGR, BU) 143X ST R0 R0 i 2z fuc 19, 2> S
(tr i fI u o(scBHm6t44)§qdd) 15|)65028d ﬂld} ErQZI(ldyH-l)rﬁ'lFﬂ (adﬂH)t 6187a(d, 1él).n e-1.6
-di ol obta . 17 after chromat ographic
separati on: 944:&%1303%-@ ﬂ%a%é% +1.35 (d, 3H), 1.78 (dd, 1H), 2.36
(dd, 1H), 2.75 15 (s, 3H), 328(qdd 1H, 5.10 (s, 1 H, 6.70 (dd, 1 H),
6.71 (d, 1 H), 7.46 (dd, 1 H, 9.52 (s, 1 H. In the sane way it is
possible 50 prepare the followng: Exanple 19 ON 20 F1 F CONF F -T F I
N IN T 25

(5a. 6a, 80) - 3EXAMPIS. T £ (7. 8- di f1 uor'g- 2«met hyl gui nazol i n-5-yl ) ami nol - 2-f | uor o
‘8- £
I& 1k
1 o

10 Nz N

(50,6 a,8/3)-3-Chloro-2-fluoro-5-[(7-fluoro-2-methylquinazolin-5-yl}Jaminoj-1-
methoxy-8-methyi-6-(trifluoromethyl)-5.6.7 8-tetrahydronaphthalen-6-ol

In the same way as in Example 14, 100 mg (0.3 mmol) of 4-(4-chloro-3-fluoro-2-

15  methoxyphenyl}-2-hydroxy-2-(triflucromethyl)pentanal, 54 mg (0.3 mmol) of
5-amino-7-fluoro-2-methylquinazoling and 0.1 ml of titanium tetraethoxide are
reacted to give 4-(4-chloro-3-fluoro-2-methoxyphenyl)- 1-[(7-fluoro-2-
methylquinazolin-5-yl)imino]-2-(trifluoromethyl)pentan-2-ol. 150 mg of crude
imine are cyclized in the same way as in Example 14 at -30°C with 2.5 ml

20 (2.5 mmol) of 1 M boron tribromide solution to give the desired product. Column
chromatography on silica gel (hexane/ethyl acetate 50%) and subsequent
preparative thin-layer chromatography on amine phase (Merck) with ethyl
acetate/methanol/triethylamine 25:3:1 yield 3.4 mg of product and 3 mg of the
dihydroxy compound Ex. 16.

25 'H-NMR (300 MHz, CDCls); 8 = 1.41 (d, 3H), 1.94 (dd, 1H), 2.45 (dd, 1H), 2.85
(s, 3H), 3.45 (ddqg,1H), 4.01 (s, 3H), 4.91 (d, 1H), 6.45 (d, 1H), 6.54 (br, 1H),
6.95 (d, 1H), 7.01 (d, 1H), 9.62 (s, 1H).



met hyl -6-(trifluoromethyl)-5.6.7.8-tetrahyd ronapht hal ene-1.6-di ol and
Exanple 20 ONF I F.F 30 C / ONF NH N -44- (5(x6a

813) - 3- Chl or 0- 2-f | uor o- 8- net hyl - 5-f - 2- net gyl gui nol i n-5-yl ) am nol -
6-(trifluoronmethyl)-5,6,7 8-tetra hydronaphthal ene-1,6-diol 5 Exanple 21 HF
FF C H NH HN10 0 5-{((la,2a,4%)-7-Chloro-2

5-di hydr oxy-6-fluoro-4-nethyl-2-(trifluoronethyl)- 1 2

3, 4- t et r ahydrpaaRBle$é en- 1- yl | -am no}gui nolin-2(1Mone In the same way as in
Exanpl e 14, 100 (0.3 mml) of 4g(4rchloro-3-fl uoro-2-

met hoxyphenyl ) - 2- hydr oxy-2-(trifl uor,ll<)tpent anal, 48 nmg (0.3 mmol) of 15
5-am noqui nol one and 0.1 nml of tit&hrdmepraet hoxi de are reacted to give

5-{[4- (4-ch F NH

| or o- 3-fl uor o- 2- met hoxyphenyl ) - 2- hy’h2 (trifluoronmethyl)pentylidene]-

am no} qui nolin-2(1/-n-one. 130 ng of de imne are cyclized in the sane
way as ih Exanpl e 14 at -30C with 2.%y (2.5 mmol) of 1 Mboron tribrom de
solution to give the desired product. | um chr omat ogr aphy on silica gel 20
(hexane/ et hyl acetate 50% and subsequent preparative thin-Iayer

chr onmat ogr aphg Bl 8/9)-3C HIRSE- fﬁJM?cE-ﬁ 7-fhé-Z2hithylguinazolin-5-yl)aminol-8-
acet at e/ net hano : preparative
product. ' H- NN ghthalene

668 (d 1 H)o%?@nqa aésgﬁ% Prpgﬁ& fmiﬁxgcnpie 35 gr Byt T{Bm ol 19,
10 'H-NMR (300 MHz, CDCly); 6 = 1.44 (d, 3H), 1.81 (dd, 1H), 2.49 (dd, 1H), 2.87
(s, 3H), 3.42 {qdd, 1H), 4.94 (d, 1H), 6.48 (d, 1H), 6.82 (d, 1H), 6.95 (d, 1H),

9.90 (s, 1H).
Example 17 So o .
15 F ~ L
S -NH
|
FY

20  (5a,62.808)-3-Chioro-2-fluoro-5-[{8-fluoro-2-methylguinazolin-5-yi)amino]
1-methoxy-8-methyi-6-(trifluoromethyl}-5.6,7 8-tetrahydronaphthalen-6-ol

In the same way as in Example 14, 100 mg (0.3 mmol) of 4-(4-chloro-3-fluoro-2-
methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pentanal, 53 mg (0.3 mmol) of
5-amino-8-fluoro-2-methylquinazoline and 0.1 ml of titanium tetraethoxide are
25 reacted to give 4-(4-chloro-3-fluoro-2-methoxyphenyl)-1-[(8-fluoro-2-
methylquinazolin-5-yl)imino]-2-(triflucromethyl}pentan-2-ol. 140 mg of crude
imine are cyclized in the same way as in Example 14 at -=30°C with 2.5 ml
(2.5 mmol} of 1 M boron tribromide solution to give the desired product. Column
chromatography on silica gel (hexane/ethyl acetate 50%) and subseguent
30 preparative thin-layer chromatography on amine phase (Merck) with ethyl
acetate/methanol/triethylamine 25:3:1 yield 3 mg of product and 16 mg of the
dihydroxy compound Ex. 18,



Exampl e 21A / 21B 5-H(I a, 2a, 4M 7- Chl or o- 2, 5- di hydr oxy- 6-f | uor o- 4- net hyl - 2-
(trifluoronethyl)-1.2, 3, 4-tetrahydronapht hal en-1-yl|-am no)gui nolin-2(1M one
is 30 cleaved by neans of preparative chiggal HPLC (Chiracel OD 20p) into
the enantionerically pure conpounds: -45- Enantionmer 1: analytical HPLC. Rt
= 8.5 mn (Chiral pak AD 5 p, 250x4.6 mm hexane/ ethanol 5% = >95% in 20
mn, 1 mM/mn flowrate) Enantionmer 2: analytical HPLC. R, = 9.6 mn
(Chiral pak AD{p memocn e/ 4] BP@N) 5%61ad95F4?'21429dm %), b.od/mn
flowrate) 5 In t e sane way It s possi bl'e to prepare the fol [ ow ng:

Exanpl e 22 OHsF3H), 3:45<(Ilidcﬂ41Fl) 481 (3D3HN5C925(brf QEH,’a &594@ THECH. 0 &d,21H),

5-di hvdr oxy- 6- ro-4- -2=(trifluoronethyl)- 1

2,3.4-tetrah d%hﬁ@%‘t'ﬁ&%ﬁ%ﬂ ): ami no}-8-fluoroguinolin-2(1 Mone 15
Example 23 HF F ~i F C - PXFy NH ° 20 NN (5a,

6a. 8a) - 3- Chl or o- 2-f [ uor o- 8- net hyl - 5-f (2- met hvl gui nazol i n- 5-vl') am nol - 6-
(trifluordnetExdample $8, 8-t et r ahydr onap 'E'hal ene- 1,6-diol Preparative

thin-1ayer chronat ography of the did %Fm xture fromEx. 14 25 on
am ne phase (Merck) with ethyl acetg |06l /triethylam ne 25:3:1 yields

10
{5a,6a,80)-3-Chlore-2-fluoro-5-{(8-flugro-2-methylquinazolin-5-ylamino]
8-methyl-6-(trifluoromethyl)-5.6,7,8-tetrahydronaphthalene-1 ,6-diol
obtained as the product from Ex. 17 after chromatographic separation:
"H-NMR (300 MHz, CD;0D); & = 1.35 (d, 3H), 1.78 (dd, 1H), 2.36 (dd, 1H), 2.75
15 (s, 3H), 3.28 (qdd, 1H), 5.10 (s, 1H), 6.70 (dd, 1H), 6.71 (d, 1H), 7.46 (dd, 1H),
9.52 (s, 1H).

In the same way it is possible to prepare the following:
Example 18 OH

20 Lk
cl OHF

25  (5a,6a,8p)-3-Chloro-5-[(7 8-difluoro-2-methylquinazolin-5-yl}amino]-2-fluoro-8-
methyl-6-(trifluoromethyl}-5,6.7.8-tetrahydronaphthalene-1 ,8-diol
and

Example 20

oH =
F “ F
KT
30 01210HF
NH
al
N Sy ,



3 ng of product. 1H NVR (300 MHz, CD30OD); 8 = 1.54 (d, 3H), 2.17 (dd, 1H),
2.30 (dd, 1H), 2.77 (s, 3H, 3.35 (m 1 H, 521 (s, 1 H, 6.81 (d, 1 H,
6.92 (d, 1H, 7.16 (d, 1H, 7.76 (t, 1 Hj#s-9.60 (s, 1 H. 30 -46- Exanple
24 H7 0) NH 5 N (5a

6a, 8a) - 8- Met hyl - 5-f - 2- met hyl gui nol i n-5-yl )am nol -6-(trifluoronethyl)-5,6,7,8
- tetrahydronapht hal ene- 1. 6-di ol 2-Hydroxy-4-(2-nmet hox

ypheny!) - 2- ({5 g Hlop6-2-fIB8 RJ-8.iAbthyL8-[-2-methylguinolin-5-yl)amino}-

Et hyl 4- ( 3- chl pent - 4- enoat e
can be prepargedri g\l )¥6 , B frahy e-1 6edivhcet yl chl ori de and
2-chl orophenol . The reaction sequence vmth hydrogen over pall adi um on carbon
and lithium alum niumhydride in the same way as in Exanple 14 yields in
this case a mxture of

2- hydr oxy- 4- ( 2- met hoxyphenyl )-2-(trifl uoronethyl)pentanal 15 and

4- ( 3- chl obo- Examplexdbhenyl ) - 2- hydrosél- H(trifluoromethyl)pentanal, which
was not separated. In the sane way as™ ke 1, 160 ng of the m xture of
4- (3-chl oro-2- net hoxyphenyl) - 2- hydro J{ | uor onet hyl ) pent anal and

2- hydr oxy-4-(2- net hoxyphenyl) - 2- (trlfluor yl ) pentanal, 86 ng (0.55
nmol ) of 5-am no-2 20 net hyl qui nol i ne gn .3 m of titaniumtetraethoxide
are reacted to give the correspondi ng~#ines. 230 ng of crude imne are
cyclized in the same way as in Exanplenl at -30Cwith 4 mM (4 mol) of 1 M
boron tribrom de solution to give the desired products. Columm

chromat ogpaphy on silica gel (hexane/et hﬁ acetate 50% and subsequent
preparative thin-layer chronmatography on silica 25 gel with hexane

12- pr opanol 137 Ht, P o B-GpEhre-Enb-dihvdnexy-Gdiueraidahe thyba(triftioromit (300
MHz, CDCl 3); . 1H, 2.74 (s, 3H),
3.43 (qdd, 11, €1 H, 6.76 (d, 1

’ In the same way asin Example 14, 100 mg (0. 3 mmol) of 4-(4-chloro-3-fluoro-2-

methoxyphenyl)-2-hydroxy-2-(triflucromethyl}pentanal, 48 mg (0.3 mmol} of

15  5-aminoquinolone and 0.1 m| of titanium tetraethoxide are reacted to give 5-{[4-
(4-chloro-3-fluoro-2-methoxyphenyl}-2-hydoxy-2-(triflucromethyl)pentylidene]-
amino}quinolin-2(1H)-one. 130 mg of crude imine are cyclized in the same way
as in Example 14 at -30°C with 2.5 ml (2.5 mmol) of 1 M boron tribromide
solution to give the desired product. Colum chromatography on silica gel

20  (hexane/ethyl acetate 50%) and subsequent preparative thin-layer
chromatography on amine phase (Merck) with ethyl
acetate/methanol/triethylamine 25:3:1 and preparative HPLC yield 11 mg of
product.
"H-NMR (300 MHz, CD;0D); & = 1.38 (d, 3H), 1.84 (dd, 1H), 2.42 (dd, 1H), 3.36

25 (qdd, 1H), 5.09 (s, 1H), 6.48 (d, 1H), 6.54 (d, 1H), 6.68 (d, 1H), 6.70 (d, 1H),
7.34 (t, 1H), 8.19 (d, 1H).

Example 21A / 21B 5-{[{1a 2, 40)-7-Chloro-2,5-dihydroxy-6-fluoro-4-methyl-2-

(trifluoromethyi}-1,2,3.4-tetrahydronaphthalen-1-yl]-amino}quinolin-2{1H)-one is
30 cleaved by means of preparative chiral HPLC (Chiracel OD 20u) into the

enantiomerically pure compounds:



6.95 (m 2H), 7.24 (d, 1 H, 7.55 (m 2H), 8.07 (d, 1 H. -47- Exanple 25 ZK
350663 off F1 / kF NH N5 (5a, 6a,

8B) - 8- Met hyl - 5-[ - 2- net hvl qui nol i n-5-vl ) aogfnol -6-(trifluoronethvl)-5.6.7. 8-

t et r ahydr onapht hal ene-1, 6-di ol obtai ned as product from Ex. 24 after
chromat ogr aphi ¢ separation: 10 'H NWVR (300 MHz, CDCl 3) 6 = 1.51 (d, 3H),
1.98 (dd, 1 H, 2.48 (dd, 1 H, 2.77 (s, 3H), 347 (m 1 H, 4.69 (d, 1 H,
5.17 (d, 1 H)Ena@t@ﬂf\e('q aﬁalﬁhcalﬁdﬁ&C(R Bﬂmn agaémA[ilﬁ)u, 250%4.6 ghm,1H)
7.56 (m 2H, 8 a3 (d, 1h. Example 26 7K 350661 OH 15 cis | FF OHF 'NH N/
20 (5a, 6a, szmxmmar@lﬁ"/@ ﬁe&&%umaﬂmm ih-ralrgin faw Fate) 6- (tri fl uoromet hvl ) -5

6,7.8- tet hal f 4 aft
oht ot ogr apiTErBRE 2 %aﬁ%c#fﬁkﬂb%o%bﬂﬁ%@h@aﬂ%@%&#?g*%% 200
(dd, 1H), 2. ﬁéxéﬁéfetﬁdﬂoi 52/0 23 5(5% in 28)min3148l/raim fldw Fte) 5. 03 (d, 1 H), 5.82
(br, 1 H), 0 (d, 1 H, 7.13 (d, 251H),722(d 1 H,
7.45(d,5H),755(t 1H) 806(d 1 H. Exanple 27 Cl CHF O F F NH

Yo Y30 F -y ‘the Sante W-IE_IY itis possible to prepare the following:

Example 22 OH

F " F
K
CImOHF

NH

10
|

HN

¢

5-{[{1a,2¢,48)-7-Chloro-2,5-dihydroxy-6-fluoro-4-methyl-2-(trifluoromethyl)-
1.2.3 4-tetrahydronaphthalen-1-yll-amino}-8-fluoroquinolin-2(1H)}-one

15
Example 23

20

(50,6, 8a)-3-Chloro-2-flucre-8-methyl-5-{(2-methylquinazglin-5-y!}amino]-6-
(trifluoromethyl}-5 6.7 ,8-tetrahydronaphthaiene-1,6-diol

Preparative thin-layer chromatography of the diastereomer mixture from Ex. 14

25 on amine phase (Merck) with ethyl acetate/methanolftriethylamine 25:3:1 yields
3 mg of product.
"H-NMR (300 MHz, CD;0D); 5 = 1.54 (d, 3H), 2.17 (dd, 1H), 2.30 (dd, 1H), 2.77
(s, 3H), 3.35 (m, 1H), 5.21 (s, 1H), 6.81 (d, 1H), 6.92 (d, 1H), 7.16 (d, 1H), 7.76
(t, 1H), 8.60 (s, 1H).

30



-48- (5a.6 z

88) - 8- Met hyl - 5- (- 2- met hyl gui nol i n-5-yl)am nol -6-(trifluoronethyl)-5.6,7, 8-
tetrah drona hthal ene-1 6-dial In the samggsway as in Exanple 1, 100 ny of
the m xture of 4-(3-chloro-2-

met hoxyphenyl ) - 2- hydr oxy-2- (tri fl uoronet hyl ) pentanal and 2-hydroxy-4-(2 5
met hoxyphenyl') -2-(trifl uoronmet hyl)pentanal, 80 nmg (0.42 mmol) of

5-am no- 7, 8- pdlabhpier®y 2- met hyl qui nagzol i ne and 0.3 m of titanium

tetraet hOX|de are reacted to give cerresponding i mnes. 180 ng of crude
imne are cyclized in the sane _‘[k"ExarrpIe 1 at -30Cwith 4 nm (3
mm)) of 1 Mboron tribrom de solu¥ish Yod give the desired products. Col um
chromat ography on silica gel 10 (ha p/ et hyl acetate 50% and subsequent
preparative thin-layer chromat ogry on silica gel with hexane 12-propanol
17%vyield 7 ng of product. 'H NVRY300 Miz, CDClI3); 6 1.45 (d, 3H), 1.94
(dd, 1H),52.45 (dd, 1H), 2.91 (s, ™®dy, 3.46 (m 1 H, 4.85 (d, 1 H, 5.70
(d, 1 H, 6.48 (dd, 1 H, 6.83 (d, 1iH), 7.09 (d, 151 H, 9.23 (s, 1 H.
In the same way it is possible to prepare the following: Exanple 28 OHF F

20 OH ~F NH )-8- Meth 1-5-[-2-methylquinclin-5-yllaminol-6- tnfluorometh 1-5.6.7.8-
(5a, 6a. 80) - 8- gui nazol 1 n-5-Vv -5.6

ylg y
7 8- 25 tetr mg@maabne-:n,san iol Exanple 29 H I, F \' F OHF 30 NH N
/H 2-Hydroxy-4-(2-methoxyphenyl)-2-(triftioromethylfjpentanal:
10 Ethy! 4-(3-chloro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pent-4-enoate

can be prepared in the same way as in Example 14 from acety! chloride and
2-chlorophenol. The reaction sequence with hydrogen over palladium on carbon
and lithium aluminium hydride in the same way as in Example 14 yields in this
case a mixture of 2-hydroxy-4-(2-methoxyphenyl)-2-(triflucromethyl)pentanal

15  and 4-(3-chloro-2-methoxyphenyl)-2-hydroxy-2-(triflucromethyl)pentanal, which
was not separated.
In the same way as in Example 1, 160 mg of the mixture of 4-(3-chloro-2-
methoxyphenyl)-2-hydroxy-2-(triflucromethyl)pentanal and 2-hydroxy-4-(2-
methoxyphenyl)-2-(triflucromethyl}pentanal, 86 mg (0.55 mmol) of 5-amino-2-

20  methylquinoline and 0.3 ml of titanium tetraethoxide are reacted to give the
corresponding imines. 230 mg of crude imine are cyclized in the same way as in
Exampie 1 at —30°C with 4 ml (4 mmol) of 1 M boron tribromide solution to give
the desired products. Column chromatography on silica gel (hexane/ethyi
acetate 50%) and subsequent preparative thin-layer chromatography on silica

25 gel with hexane / 2-propanol 17% allow separation of the individual products.
"H-NMR (300 MHz, CDCls); 5 = 1.61 (d, 3H), 2.24 (dd, 1H), 2.33 (dd, 1H), 2.74
(s, 3H), 3.43 (qdd, 1H), 4.68 (br, 1H), 5.17 (br, 1H}, 6.70 (d, 1H), 6.76 (d, 1H),
6.95 (m, 2H), 7.24 (d, 1H), 7.55 (m, 2H), 8.07 (d, 1H).



-49- (5a 6a,88)-B-Ethyl-2-fluoro-5-[(2-nethvl gui nazolin-5-yl)am nol -6-
(trifluoronethyp-5,6 7 8-tetrahydronapht hal ene-1. 6-di ol

4- (3- Fl uor o- 2- met hoxyphen yl)-2-h ydroxy-2z(trifluoronmeth yl)hexanal: 29.04
g of (3-fluoro-2-nethoxyphenyl)boronic acid, 25 g of 2-brono-1-butene 5 and
tetraki s(triphenyl phosphi ne) pal | adi um are dissolved in 174 m of toluene and
17.4 m of 1-propanol. The m xture is heated at 120C in a cl osed vessel over
5 hours andgafrhfle 252K 360663 i ntr ﬁuceq: into water. The aqueous phase is
extracted three tinmes wth diethyl apd the conbined organic phases are
washed wi th saturated sodi um chl ori wifon and dried over Na2SO4. 10
Fol | ow ng careful renoval of the solyvenf; the residue is purified by colum
chromat ography on silica gel (hexan lethyl ether). This gives 15.6 ¢
(49.7% of 6-(but-l-en-2-yl)-2-flu q?;isole. 4.0 g (22.2 mmol ) of

6- (but-Il-en-2-yl)-2- fluoroanisole aRr .8 g of nolecular sieve in 5.85 n
(44.4 mob) of ethyl trifluoropyruvatie are adm xed dropw se over 30 ninutes
with 1005 nmg 15 (1.1 mmol) of (Cu(S, S)-bisphenyl oxazoline)(H20) 2] (( SbF6) 2,
in 56 m of dichloronethane. The reaction mxture is stirred at 0C for 16

on silica gel exanerl e acefate).

enanti omer i cammsn_mmm;wm
R -4-(3-fl -2~ th flu yl) 20
§1e2<-4- ((anoat googg aing EP?%&Q&&F%”%E@ quaifq?)ﬁéoméf rglﬁap a%&é e, Z: about 58%

ee 9. 34 2
(E? 7)- 4 (g §| ﬁo MPQPJ Oxypq%% F5 11074, 300,198 (dd. 1H), 2.48 (dd, 1H), 2.77
(trifluoronet&yshl), Be47 (memblat%ﬁr(d ﬂﬂ)sﬁoﬂfedd iiH), B0 @, 16f), @i7dt (dyH Hat6r84

under argon an h ol ut 1 2.02 g of lithiumalum nium
hydride are (%géb' ?@% 1|"8'n§ 5§s§ |§dgcf€’e?ﬁ§0 m nutes and the mxture is

stirred for a 25 further hour, in the course of which the tenperature clinbs
to -5C. After a further 30 rrinutes at -5C, 4 m of ethyl acetate are added
dr opwi se and Example 26 dKe35066k irred for a further 10 mnutes. It is poured
onto a m ture of ice and saturated afffroni um chloride solution and stirred
Vi gorousl The phases are separat® L;\,ractl on is carried out
r epeat edly with ethyl acetate and die ) Lether. The conbi ned organic
extracts are washed with saturated sodiun, c Al oride solution and dried over
Na2SO4. The solvent is renoved by disfi atl on

=

N

20  (5a.6¢,88)-8-Methyl-5-[-2-methylguinolin-5-yl)amino]-6-(trifluoromethyl)-5.6,7.8-
tetrahydronaphthalene-1,6-diol

obtained as product from Ex. 24 after chromatographic separation:

'H-NMR (300 MHz, CDCly); & 1.47 (d, 3H), 2.00 (dd, 1H), 2.47 (dd, 1H), 2.73 (s,

3H), 3.45 (m, 1H), 5.03 (d, 1H), 5.82 (br, 1H), 6.70 (d, 1H), 6.90 (d, 1H), 7.13 (d,
25 1H), 7.22 (d, 1H), 7.45 (d, 1H), 7.55 (t, 1H), 8.06 (d, 1H).

Example 27

30




and the residue is purified by colum chromat ography on silica gel

(hexane/ ethyl acetate). This gives 5.9 g (72.6% of

(E/ Z)-4-(3-fluoro-2-net hoxyphenyl)-2 -50- 45.

hydr oxy-2-trifl uoronet hyl hex-4-enal and 2.0 g of (E/ 2Z)-4-(3-fluoro-2-

met hoxyphenyl )-2-trifl uoronet hyl - hex-4-ene-1,2-dial. 1.51 g (4.9 mol) of
(Bl Z2)-.4-(3-fl uoro-2- nethoxyphenyl) 2- hydroxy 2- (trlfluoronethyl)hex 4- enal

are dissol ve5br3a4§ i Fal 59 Al §0gg  of
pal | adi um on “CTarpor ' gdea. T p
hydr ogen at nis droad laath Bidiobr essure until reaction is corrpl ete. The

mxture is filtered throu

W th ethyl adeti samecydF wa?ﬁ'xaw%@af‘ig@m% 5 % g phor ouonty

chr omat ogr ap Xl e gi ve 530
ng of enanti Eﬁrrefrﬁ?ég‘ll) nrlk W%gﬁhgg) 4ﬁ?l§¥¢qt§g§|§é_nq19r¥é@{%@ >$pha ny
|)-2-h yd5r oxyemoﬁypinenwl) 2-(wiflooeortsthyl)péntanal, 88 mg 40 ¥2rRmdPoi Bamineiz, 8-
CDClI3); 6 = 0,77 3,1.65m2,23.dd 2.55 (dd, .1 :
g.H)l4 g mggl ( H)d'fr‘é’fg% t”sekp‘%ﬂb”“aéc’ﬁ:%"ﬁ ?'ﬁ?? ) < fz%";affj"@ i%‘%éthﬁ’x'% 9@% r%a%d(k&]
, S [ r
ooh et (3:; fe uor@do r?e15ﬁ%(i’ld'img inBS B0 MIFRIF Fade ImiPerdreN§Llized in the same
2- met hf)xyphentya» agimizdampis 2-at -307C waithohat Ky kel afi 41 M’ uemwmmnﬂdw
(m 1k, 3. Eolqlionte giyd tns gssiiad radhbtss Colimh hiomptoassiey an da gel iy
9.67 (s, 1@)"') éhé%é?ﬁt aégtaig@b%)%fnd subseauent pre garative thin-layer
(2R, 4RI - 4- (3-fl uoro- 2- met hoxyphényl ) _
(tri f1 uor onetdiydnatography ot Glicagel Kitthexanke)/ Zaprc@aaml hoy2yiett hyigyof nazol i ne
and 0.2 m of tltatnl umtetraethoxide are stirred in 15 m of toluene for 1.5
h at 100C /Q?Q‘r‘ coollng the mxture is poured into water and stirred
vigorously. The I t i t liegr bei ng
rinsed thor oughl y Wt h @ ace ataffelS‘id mPﬂgg!‘le@of‘“_phg%‘%e({df 21!_@ %?)gqs
separ at ed and@tdxBréfctm otH], 4. &&(d i dt), 35 Cofat, 1hig,aﬁ 48vddh1id), 1683 4d etid), €.09Ts
extracts are |§ OG/Qer1 odi um sul phate and the solvent is renpbved in vacuo
to give nﬁ")o %(32 -4-(3-fluoro-2- nethoxyphenyl)-1-[(2-nmethylqu
i nazolin-5-yl)imno]-2-(trifluoromethyl)hexan-2-0i as a crude product. 178
ng of crude imne in 20 M of CH2G 2 are adm xed dropwi se at -20C wth 1.6
m (1.6 nmol ))indhe samdmiayridis posbibleitdprepare thenfollowing:

Example 28 on

4

N N

3

(54,6 8)-8-Ethyl-5-[2-methylquinazolin-5-yl)amino]-8-(trifluoromethyl)-5,6.7.8-
25 tetrahydronaphthalene-1,6-diol

2. 96

Example 29

30 [I“‘*
~ |



30 The m xture is allowed to warmto roomtenperature and is stirred for 1.5
hours. It is poured into saturated NaHCO3 sol ution, the phases are
separated, the aqueous phase is extractedgwi th CH2CI 2 and the conbi ned
organi ¢ phases are -51- dried (Na2SO4) and concentrated in vacuo. Columm

chr omat ography on silica gel (hexanelethyl acetate 50% yields 20 ng of
product. ' H NWR (300|\/Hz CD30D); 8 = 0.99 (t, 3H), 1.81 (ddq, 1H), 2.04 (m
2H), 2.43 (q4g 7 23m€- ; midd-ds, 1 H, 6.73
(dd,1 H), 6. l%% ihidliRgsolib 763 (s, 1 H).
Exanpl e 29A lﬂchicﬁaeﬁm)EB B,L@-tﬁtdfw&r@qdl:ihibalené—ﬂﬁﬁwiet hyI qui nazol i n- 5-

i baved by reshElibroarastenPhEridhe Rt PR B8R ni o t he

e A MR SR, 2ol gt fnet

2.58 min (Chira 5% 1 m/mn flow
rate) (+) 5Enéa1ﬁd| teh'akis(tdphéwlpbmphﬂﬁé.)ﬁaIlidium arexfissilved ¢hil 74inpak telDeasiand

F 04 20 P /174 ROHI5propanonThe e SshoniRd aiphSckBen FESEY vase yef 5

(7-fluoro-2- 'i‘%( ! il inRGAREd fito dater. Th eous phase is
(trifluoronethyl %gaB%dtdgpgalhy%ron%pht'hﬁ eneerl Geglqu Ot‘ P !

R) - 4- ( 3- Fl uoreodractest thosey timesywvith dnaﬂggdleu)e,ramd(memMned@trgm@mnaeaare 4.0 g
22.2 | f 6- -1-en-2-yl)-2-fl | 2.8 | |

STeve in'5. 8&%%e@b4‘§%msﬂﬁ@?‘%d)c/ﬁ‘)dé‘!fﬂﬁ“ﬂffr Resha R 0ed auPe RaalPeeq ar opui se
at 0C oqgr i ESrethi Janwgﬁof'ﬁe(s%l@emb)regﬁue is purified by column

(QU(R R 2-bi's -di hydro-4

chromatography on silica gel (hexane/diethyl ether). This gives 16.6 g (49.7%)
of 6-(but-1-en-2-yl)-2-fluoroanisole. 4.0 g (22.2 mmol) of 6-(but-1-en-2-yl)-2-

fluoroanisole and 2.8 g of molecular sieve in 5.85 ml (44.4 mmol) of ethyl

trifluoropyruvate are admixed dropwise over 30 minutes with 1005 mg
15 (1.1 mmol) of [Cu(S,S)-bisphenyloxazoline)(H,0).]((SbFe)2, in 56 ml of
dichloromethane. The reaction mixture is stirred at 0°C for 16 hours and the
reaction mixture is purified by means of column chomatography on silica gel
(hexane/ethyl acetate). This gives 7.2 g (92.6%) of the enantiomerically
enriched ethyl (R)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)-
20 hex-4-enoate as an E/Z mixture (E/Z ratio 2 :1, E: about 9% ee, Z. about 58%
ee). 9.3 g (26.6 mmol) of ethyl (E/Z)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl}-hex-4-enoate are dissolved in 300 ml of diethyl ether under
argon and the solution is cooled to —15°C. 2.02 g of lithium aluminium hydride
are added in portions as a solid over 30 minutes and the mixture is stirred for a
25 further hour, in the course of which the temperature climbs to -5°C. After a
further 30 minutes at -5°C, 4 ml of ethyl acetate are added dropwise and the
mixture is stirred for a further 10 minutes. It is poured onto a mixture of ice and
saturated ammonium chloride solution and stirred vigorously. The phases are
separated and extraction is carried out repeatedly with ethyl acetate and diethyl
30 ether. The combined organic extracts are washed with saturated sodium
chioride solution and dried over Na,S0,. The solvent is removed by distillation
and the residue is purified by column chromatography on silica gel (hexane/ethyl
acetate). This gives 5.9 g (72.6%) of (E/Z)-4-(3-fluoro-2-methoxypheny!)-2-



30 tert-butyl oxazolin-2-yl)propane(H20) 2] ((SbF6)2, conplex (J. Og. Chem
1998, 63, 4541-4544) in 56 m of dichloronethane. The reaction mxture is
stirred at OC for 16 hours and the reactp®n mxture is purified by nmeans of
colum chromat ography on silica gel (hexane/ethyl acetate). This gives 7.2
g (O/c) of -52- ethyl

(R)-4-(3-fluoro-2-nmet hoxyphenyl)-2-hydroxy-2-(trifluoronethyl)-hex-4- enoate

with an enanthyerss;g@trﬁwweﬂiymﬁmewal hhan . ©§Bri(p/2ye(3-Auorwe- an E/ Z
m xture. In the as in Exanple 29, the resulting unsaturated ester

is convertecﬂnﬁbowﬂﬁl@y £2- tﬂﬂwfwmmﬁﬁﬁﬂuﬁﬁ‘&rﬂeﬁ’ﬂ% and hydrogen under

| | adi 5 | dehydes.
120 my (0.4 st ¢ e i o BT prcsRlerd 2B R OPe A bl T5 e
(trifluorone ﬂmhbhﬂﬁ@ml)hem &l He (ibséReannldd raf obPmetha! antll U2 ne-ol-
met hyl qui nazol Ine are dissolved in 10 m of toluene and the solution is

admi xed B t lacetic agid, aod 8D mgmipadadium anicarhan H& e added ddet i on ni xture

i goroust y. PhapEiuph st liiger € RudbonPaoRCelderar ol BISSEE' . g

rinsed thor oygiil peactibh s ebmpleteCriaxtuid® fiferse throligh IGzlité Ithe filter bee
separated and extraction is carried out again with ethyl acetate. The

extracts ar e b@ingansgadihoseughlywath ?ih)i‘t@et%tﬁdRﬁﬁPV%Pflmﬂsqlgemteﬂ%i/ed in vacuo

t 205 4
rrgt %gxgpheny@pgﬁﬁt@%X tgj%lyé‘ errHﬁé@r éhﬂ'%n%' alge]r{‘nhex " d'ﬁorpr?Pﬂoerﬂc‘)?rret hyl ) -
hexan- 2-ab as oaziwo?lgmpﬁwmgt of érﬁmtuonwmauyrenacne?d (RRSORMed-(3-Mludko-Bd  of

CH2Cl2 and the solution is cooled to -40C 3.4 ?3 4 mol) of a 1 MBBr3
solution in reetERKRhRRNYdEPY- %&Hﬂﬂo@l"aﬁ/ﬂ‘w'&ﬁ%ﬁ se over 5 m nut es and

the mxture i 0 h t s at
0'Cis pourec]ﬁoﬁﬁcé W%@@%g gtﬁv@r gb)‘ Pﬁé&‘?ﬁﬁ Pﬁ( ract ed
repeatedly wi§§, ﬂtljnd 14 aﬁeﬁﬁgesgmgstm) A7 a5 11$1) a6 Bovidanad), wgshswom at ed
NaCd sol utlon and dried over . Purification by col um chronatography

on silica gel2|'()1§(99nﬂ5) 1t) eRd&20,/mg ﬁ(%‘taﬂi"ém&flt?@'w%mﬂ\%(aﬁ* 4% dduct-fluoro-
&8%?'9:: i " h%né?‘vgﬁsﬁwis”%’ﬂdfgﬁf-i@n@% nv%"’sggﬁ%g% ?1;]00&420/03})%21;
0 7(7 t, N Hgﬁr)ww (fadtﬂmz tfrblglaﬁ 8 0(7®'(d QH)) 1 60Qﬁ1 z(Hj d, 351(dd) ,1 zlgtgé )
H, 6.77 (d, (ddHH), a%(mmu) 681)($, ’Q-IBB Q&(s BH}DG 84 (dd 1H) 6.93- 6 99 {m,
2H), 9.67 (s, 1H).
113 mg (0.37 mmol) of (2R*,4R*)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
20 (triflucromethyl)hexanal, 103 mg (0.37 mmol) of 5-amino-2-methylquinazoline
and 0.2 m of titanium tetraethoxide are stirred in 15 ml of toluene for 1.5 h at
100°C. After cooling, the mixture is poured into water and stirred vigorously. The
suspension is filtered through Celite, the filter bed being rinsed thoroughly with
ethy! acetate. The phases of the filtrate are separated and extraction is carried
25 out again with ethy! acetate. The extracts are dried over sodium sulphate and
the solvent is removed in vacuo to give 178 mg of (2R*,4R*)-4-(3-fluoro-2-
methoxyphenyl)-1-[(2-methylquinazolin-5-yl}imino]-2-(trifluoromethyl)hexan-2-ol
as a crude product. 178 mg of crude imine in 20 ml of CH,Cl, are admixed
dropwise at -20°C with 1.6 ml (1.6 mmol) of a 1 M boron tribromide solution.
30  The mixture is allowed to warm to room temperature and is stirred for 1.5 hours.
It is poured into saturated NaHCOs; solution, the phases are separated, the

aqueous phase is extracted with CH,Cl; and the combined organic phases are



-53- Exanple 30B H Chiral FFF OH F NH5 N-N (5R 6S

8S) - 8- Et hyl -2-fluoro-5-[(7-fluoro-2-nethyl gui nazol i n-5-vl)am nol - 6-
(trifluoronmethvl -5.6,7,8-tetrahydronapht bal ene-1, 6-di ol Ethyl 3-fl

- (3-fluoro-2-nmet hoxyphenyl ) cycl opropyl ] - 2- oxopropi onate: 10 26 g (180 mmol)
of 2,6-difluoroanisole and 14.6 ml (198 mmol ) of cycl opropyl cyanide in 500
m of toluene are adm xed dropwi se at OC over 40 mn with 396 m of a 0.5
mol ar (198 mpiel (NaLbYD),Pan@bohb&titbaw budisd. IC0IPRtAasinatgrabHg onislidacgelene.
The mi xture is stirred at roomtenperature for 18 hours and adm xed wth
wat er and 1 Nhexdnsiethytacetate SQ¥e) meldse2@ 6 phrodust. The or gani ¢ phase is
separated off €0 se_ t t eat it t
scorae.  The A (DARE DO rileF thaf f B iR FHh et Ui eV Akee anc
concentrated i) 8283 @AdAY 1D rPARYO MR BY7 P(Hd, BH), 16282 @@l 2H),
(hexane/ et hyl(ag'cgiﬁgtﬁgazlg%jeszl-p% gi@gs }1125; g og 1- (3-f1 ugjr o- ZE e 2H)

met hoxyph8&ny|7).29 ¢ ofH)o@yahitt 1iH),8.632s,71H). (66. 1 rmol ) of the nitrile are

adm xed 20 slowly in toluene at -78C with 82.7 m (99.2 nmol) of
di i sobutyl al um ni um hydride solution (20%in toluene) and after 3 h at -78C

L1 of | SSNABRINA 1968 490% SRR o oIS KOUTE RARARARCS 0 var m

to -5C and 1 stren queous tartari ¢ acid’'solution are added.
Di | ution wi t lyhaniiro]-6-triflablametthyl) 5,6 Vi 8rtetmahy dsdnaptitmalenetieb-digjan cleaped by i s

separated off and the aqueous ph 5 1S extract r atedly with ethyl
acetate. The NeganwetRrrep éa%gs@tﬁ@?ﬁﬁ@ ﬁil"i“ﬁ’il’ak g‘hg&‘ﬂﬁ) es‘%qurﬁm"%‘?ff ¥te and
concentragped is gives 11.8 g of aldehyde as a yellowoil. A

107 f €3G,

sol uti on of mmol ) of ethyl 2- diethyl phosphono-2-ethoxyacetate
in 60 m of tetrahydrofuran is adm xed under ice cooling over the course of

(i 1 Sopr opy! AR QTBRT: ARRAHGRLRERCH Bor 428 I e e mall A &+ pBGd Fanme

stirred at O i ) intrloSy se of 30 mnutes a solution of
11.8 g (60. 7%%%%8%3?%&%15@@11 ﬁ{ﬁ@{' f{betfag ydrofuran i s added dropw se at OC.

(+)-Enantiomer: analytical HPLC: R; = 5.53 min (Chiralpak AD 5y, 250x4.6 mm,
15  hexane/ethanol 25%, 1 ml/min flow rate)

Example 30A

Chiral

20 F NH
|84

N N

(5S,6R, 8R)-8-Ethyl-2-fluoro-5-[(7-fluoro-2-methylquinazolin-5-ylYamino}-6-

25  (trifluoromethyl)-5,6.7 8-tetrahydronaphthalene-1.6-diol
(R, R}-4-(3-Fluoro-2-methoxyphenyl)-2-hydroxy-2-(triffuoromethyl)hexanal:

4.0 g (22.2 mmol) of 6-(but-1-en-2-yl}-2-fluoroanisole and 2.8 g of molecular
sieve in 5.85 ml {44.4 mmol} of ethyl trifluoropyruvate are admixed dropwise at
0°C over 30 minutes with 1005 mg (1.1 mmol) of [Cu(R,R)-2,2-bis(4,5-dihydro-4-
30 tert-butyloxazolin-2-yl)propane(H20):)((SbFs),, complex (J. Org. Chem. 1998,
63, 4541-4544) in 56 ml of dichloromethane. The reaction mixture is stirred at
0°C for 16 hours and the reaction mixture is purified by means of column
chromatography on silica gel (hexane/ethyl acetate). This gives 7.2 g (%) of



After 20 hours at RT, ice-water is added and extraction is carried out
repeatedly wth ether and ethyl acetate. The extracts are washed with
saturated ammoni um -54- chloride solutions2dried over sodi um sul phate and
concentrated. The crude product is hydrolysed with 170 ml of 2 M sodium
hydroxi de solution in 170 m of ethanol at roomtenperature for 15 hours.
This gives 13.9 g of acid, which are stirred with 87 ml of 2 N sul phuric

aci d at 90C feHy| %ﬁ)ﬁqsrfmor&fzt%tﬁ&@ﬁﬁbﬁwm@rdawszqcrmmombthw)shmendered

basic with potassiumcarbonate, washed wth 'ether and acidified wth
hydr ochl or i c eaoate with @nanantiomericrexsery of graatet bangddhiimghefarm ofsep Bfsat ed

di hlorid | ut,j d | | f f . th
crude ket o aEguredshg SaRE wWaF iR E@mdiy do el Bos s Sl s  "°
cycl opropyl ] cédnp@sd Bpinfdrs @lithiuangdlufminium hfcﬁ'&iéam?/ﬁirogenswhdﬁ?qfailladiam d

(96% 10 strength) are heated under reflux in 200 nml of ethanol for one hour.
The bat chSi s catalyaieinte shewiriually gpaptiemerically purgialdghydesi nt r oduced into

ol ut on.  ExtiPRaTe o e oA A e R BT P IR YR A 2 o e
extracts are éﬁ\mﬁbﬁﬁn%yhhéﬁé_nw ahgd’s m?ctbmz Bl b8 apiihotA-Morodz-i ed (sodi um
sul phate) and concentrated in vacuo. I5 Chromatographic purification on

silica gel (methylauinaaglineaa dissolvedyin 4Ppkefdoluens andothecsciytion is admixed

Caba 5 s g Tanl g e b Rk ol TR Wilire i hedlli oy
(9, 2H),16. 874p6ddsh 2 Ablkrs, eobled( godredliito wated Antdstirdd) vig@dusly.

3-[1-(3-Fl uoro-2-nmet hoxyphenyl ) - cycl opr oPyI l --2-hydroxy-2- (trifluoronethyl)
propanal 9. 6 The(Bspensivp|is fiderast thypugh Celite, the filter'bed being rinsed thoroughly

3-[1-(3-fluorga2- heqayl ) W .5m
(233 ol ) ol T} SR TR AR BT R Hipl ar BB RS 20T e
With 45.9 g ehrisEsilagainmitnethe sdet@e. Thoexttacisemetdrid overtssdiurh Sufhate ed
at OCfor 2 In and then poured into water. It is extracted repeatedly with

ethyl acet at @ngiifie SRlveakis reoravestia VRGYALA oiver 205 i of @ edRdSdiHaEMZor i de
S 4 ongs o SO AL BB AE2 LOBHRIND 1004 a0y
af fords 10. 4 hexgh-2bihad a 3ride pdduct aite: Grudetimine/isldissdiVed kel ®pil @b WH,C30
2- hydroxy-2-(trifluoromethyl )%ropa_nog(t;e .25 Ia3yelml OV\II oil. Thi sr oi | i [ ni 297 m
of and the solution is cooled to -40°C. 3.4 ml (314 mmol) of a 1M BBr3 solution in
dichloromethane are added slowly dropwise over 5 minutes and the mixture is
allowed to warm to 0°C over 1 hour, and after 30 minutes at 0°C is poured onto
20 a mixture of saturated NaHCO; and ice. It is extracted repeatedly with ethyl
acetate and the extracts are washed with saturated NaCl solution and dried over
Na»S0,. Purification by column chromatography on silica gel (150 ml) with ethyl
acetate affords 37 mg of product (analytical HPLC: Ry = 9.2 min (Chiralcel OD
54, 250x4.6 mm, hexane/ethanol 10%, 1 ml/min flow rate) as the (-}-enantiomer.
25 "H-NMR (300MHz, CD1OD); & = 0.96 (t, 3H), 1.76 (ddq, 1H), 2.02 (dd, 1H), 2.06
(ddq, 1H), 2.41 (dd, 1H), 2.77 (s, 3H), 3.39 (m, 1H), 5.13 (s, 1H), 6.58 (d,1H),
6.73 (dd, 1H), 6.77 (d, 1H), 6.88 (dd, 1H), 8.51 (s, 1H).



diethyl ether, is adm xed at OCwith 2.25 g (59.4 muol) of lithium alum nium
hydride and the m xture is stirred at RT for a further hour. 20 m of
saturated anmonium chl oride sol ution aresmadded cautiously to the batch at
0C, followed -55- by 15 minutes of vigorous stirring. The m xture is
extracted repeatedly with diethyl ether and the extracts are washed with
saturated sodiumchloride solution, dried with sodi um sul phate and

concentr at edekanyA6@eB Purification by ¢ mat ogemedohy on silica gel

(hexane/ ethyl acetate 10% 50% affordsg5. of. 5

3-[1-(3-fluoro-2-nmet hoxyphenyl)cycl oprop MErifluoronethyl)propane-
1,2-diol. 5.6 g (18.1 mol) of diol in “oaf di chl oronet hane and 61 m

of DMBO are admixed with 12.4 m (89 oif triethylam ne and over 10
mnutes with 11 g (70 nmmol) of pyridin conplex in portions. The
m xture is stirred for 3 hours and satur ammoni um chl oride solution is

added. The mixture is stirred for a 10 fu¥ r 15 m nutes and the phases are
separated and subjected to extraction wth dichloronethane. The extracts
are washed with vat er and dri ed over SOdI um sul phate The sol vent S
renoved in vA2RES.851H8 I 2 A2y gty eu Syl :

(hexane/ et hy &k . 15 H-NI\/R (CDCI 3):

8 0.68-0. 76—¢r 2.91 (d, 1 H), 3.85

(s, 1 H) 4. Em}(a's?-[?ﬂu<ﬁ'o&Drr(eﬂhoﬂypﬁ)eny@c;&:?oqrdnﬂ]-moﬂom@oﬁSte( dd, 1 H), 9.26
és[ 11( 3-19 LBZISTQEU% mm\,\"?iyofa 26-d! ﬂuorogﬁsgleza?nd 15'% F{)‘I%Bn%mo%) of1 cycloprepﬁ
o (5 Loneny ke 3P 500 h aftolAE ory wnlikdq UdiRigaRl 0YC bHePREMiin Wil 500 MO

20 (2.82 nmmo -am no- uor o- -met hyl qui'nazol'1 ne,
1- ((7-f1 uor o3g6meitdfyd 0. 5 molar (198 mmol) solutlon of bis(trimethylsilyl)potassium amide

| -5- l - 3- 3-fl t hoxyph I I | ],-2: .
87 o omoth A iy & 5 3t B RGPl 15 W Bk impen o
m (24 mmol )Mtgyﬁ@F§naqlwgb%uﬁ9%cﬂfbﬁﬁqﬁé%oﬁﬁ.l uxi ng for 14 hours afford

55 mg of (IR ?2S
Z) - 4- et h{% ené’hedrgamicmnas[e(is?sepameﬂ off mﬁﬂpe aquaausiphasse iy extaadted] - 2 25

trifl thyl)-1 2 3 4-tetrghyd htha lene-2 5.dipl after =
chr omat oar apfBPeAieT it aryEacslalE TRERBRIP altovasr i oris frigg vt
preparative QBMJ?H sﬂiighéfteoéhd EbhéatfiRite P Facup. medﬂérﬁ? n* cHPdrﬁatoggv hy e)4 mn

(Chiral cel ) nm hexanel et hanol 7%
the (+)- enansmome] {(hexane/ethyl acetate 10%-20%) gives 12.7 ¢ of 1-(3-fluoro-2-

methoxyphenyl)cyclopropyinitrile. 12.7 g (66.1 mmol) of the nitrile are admixed

20 slowly in toluene at -78°C with 82.7 ml (99.2 mmol) of diisobutylaluminium
hydride solution (20% in toluene) and after 3 h at -78°C 11.1 mi of isopropanaol
are added dropwise. The mixture is allowed to warm to -5°C and 150 ml of 10%
strength aqueous tartaric acid solution are added. Dilution with ether is followed
by vigorous stirring; the organic phase is separated off and the aqueous phase

25 is extracted repeatedly with ethy! acetate. The extracts are washed with brine,
dried with sodium sulphate and concentrated in vacuo. This gives 11.8 g of
aldehyde as a yellow ail. A solution of 16.3 g (60.7 mmol) of ethyl 2-
diethylphosphono-2-ethoxyacetate in 60 ml of tetrahydrofuran is admixed under
ice cooling over the course of 20 minutes with 33.4 ml (66.8 mmol)ofa 2 M

30  solution of lithium diisopropylamide in tetrahydrofuran-heptane-toluene and the
mixture is stirred at 0°C for 30 minutes. Over the course of 30 minutes a solution
of 11.8 g (60.7 mmol) of | in 61 ml of tetrahydrofuran is added dropwise at 0°C.
After 20 hours at RT, ice-water is added and extraction is carried out repeatedly

with ether and ethyl acetate. The extracts are washed with saturated ammonium



"H NWMR (300MHz, CD3CD); 6 = 1.77 (d, 3H), 2.57 (d, 1H), 2,80 (s, 3H), 3.14
(d, 301 H, 4.64 (s, 1 H, 586 (q,1 H, 6.26 (dd, 1 H, 6.77- 6.97 (m
2H), 7.02 (dd, 1 H, 9.57 (s, 1 H. 20 mggof (1R 2S,
Z)-4-ethylidene-6-fluoro-I-[(7-fluoro-2-methyl qui nazol i n-5-

yl)am no]-2-(trifluoronethyl)-1, 2,3, 4-tetrahydronapht hal ene-2,5-diol are
-56- dissolved in 1 m of ethyl acetate and 0.07 m of Et3N under N2 at RT

and the sol @hio@iaels%uﬁwﬁ lﬁlﬁéd‘@vﬁahsadtﬁﬁ’l Qtjlpl?ﬁ‘tecar(dl@&ﬁcen'ffﬂedn'ﬂiéléﬁjd'es shaken
for 2 In under a en atnosphere (H2 uptake: 17 m) and the reaction

mxture is f pmc@méw b oly@emwltb 17% el of IZtMrSOSéUn Mﬂf@(ld& aglytion in AGP clgl v

Stirred for S gt b WHbHp e RRB AR it SRRERY I dtag, whibh ard ' ©
filtered ovestifed it 87 M®EA NistifbheiribcidRaeIECEforN® euurs eAite ethedmixture

Preparative thin- |ayer chromat ograph% on silica gel (hexane/2-propanol 15%
yiel ds 2 Py basweeledidds rendgied dastc with polassiumcainonaie washadw(thethan:

g?ifD%ddS . %pﬂ%g&;@ecf’@thgﬂ;@d?éq(@@@?cé %&%@ﬁ%my}f@%até ‘95%%‘ @qt%l H,
6.73 (dd, 1 U)aturﬁtemsddihmJcHt@rldeﬁs@Btltﬂrddnd1eerva|90f5ﬁe(s©Iveht laﬂfoﬁtthEgmf of the

ot her diastereoner. 15 Exanp N 20 (5a, 6a,

8, 6) - 8- Et hy| il eruderkste acids 110+%sr(60@ rnmqtmfgfix[ hé&&ww %mi)‘vammﬂny@

L ey e llooigiyf pRoh i S50 0 84 FBE s ff] S sugh RFaa Bty 2

f 1 uor o- 21 0et Baxgthg aye hedtetyaderyredux i 200 mboa&faimsol jdreormnadur. TRermtch is
concentrated in vacuo and the residue is introduced into ice-water and rendered
basic using saturated sodium hydrogen carbonate solution. Extraction is carried
out repeatedly with ethyl acetate and the extracts are washed with saturated
sodium chloride solution, dried (sodium sulphate) and concentrated in vacuo.

15  Chromatographic purification on silica gel (hexane/ethyl acetate 20%) affords

9.6 g of ethyl 3-[1-(3-fluoro-2-methoxyphenyl)cyclopropyl]-2-oxopropionate.
"H-NMR (CDCl3): 5 = 0.90 (m, 4H), 1.29 (t, 3H), 3.09 (s, 2H), 3.99 (d, 3H), 4.20
(9, 2H), 6.87 (ddd, 1H), 6.95 (ddd, 1H), 7.07 (d, 1H).

20  3-[1-(3-Fluoro-2-methoxyphenyl)-cyclopropyl]-2-hydroxy-2-
(trifluoromethyl}propanal
9.6 g (34.3 mmol) of ethyl 3-[1-(3-fluoro-2-methoxyphenyl)cyclopropyl]-2-
oxopropionate and 34.5 ml (233 mmol) of (trifluoromethy|)trimethylsilane in
343 ml of DMF are admixed with 46.9 g of caesium carbonate at 0°C. The

25 reaction mixture is stirred at 0°C for 2 h and then poured into water. It is
extracted repeatedly with ethyl acetate and the extracts are washed with
saturated sodium chloride solution, dried with sodium sulphate and concentrated
in vacuo. Purification by chromatography on silica gel (hexane/ethyl acetate
10%-40%) affords 10.4 g of ethyl 3-[1-(3-fluoro-2-methoxyphenyl)-cyclopropyl]-

30 2-hydroxy-2-(triflucromethyl)propanoate as a yellow oil. This oil, in 297 m| of
diethyl ether, is admixed at 0°C with 2.25 g (59.4 mmol) of lithium aluminium
hydride and the mixture is stirred at RT for a further hour. 20 ml of saturated
ammonium chloride solution are added cautiously to the batch at 0°C, followed



25 (0.60 nmmol ) of 5-am no-8-fluoro-2-nethyl qui nazoline and 0.22 m of
titanium tetraethoxide are reacted to give

(2R*, 4R"?-4- (3-fl uor o- 2- met hoxyphenyl ) - 1: §4 8-

fl uor o- 2- met hyl qui nazol i n-5-yl)imno]-2-(trifluoronethyl)hexan-2-ol. 170 ny
of crude imne are cyclized in the sane way as in Exanple 29 at -30C with
2.8 M (2.8 nmol) of 1 Mboron tribromde solution to give the desired

product. 30 By%%m%@af \hgordﬂds@mﬁ f‘ﬁ'@‘r}‘nﬂtﬁ‘resll?.'éx%cﬁéﬂ repeatedly wnh
(di chl oronet hane/ et hyl acefate - gives 21 ng of product. - H-NI\/R

(300MHz, cosdm)thylstheroarm?t Gaafs a@ was heq with tur.atesiss@dwm thpmdez 04 (m

6 i ?dé‘zl(E.%fv'u*é"fy@%@'tﬁ%f%ﬁ@%@%be ?aé%oéﬁgrﬂfate% igaciy Puyialp by

(s, 1H). 5 E&ﬁ@hﬁo?ﬂa&bh} silica gel (Elgexanelethyl acetate 10%- 50%) affords 5.6 g of
(5a,6a,8,fi)-8-Ethyl-2-fluoro-5-] uoroeretiﬂé qui nazol i n-
A

5-yl)am n®] - 8= [(It(ﬁr m@ﬁolm@thﬁnyphsnﬂ cyclhprepy bAyHilyeepmethwl)erapanes! drdio!. i s

cnant  omer | o3 g (b SREBRSITHAKR Y HRbe dbbicrorhgibeRedid SPrll oy ol g 2
4.13 mn (Chiagies! with-id. Sml (89 axfol of Iristhylgmimehed | b&echoﬁi%:teh wikh i iy £l ow
rate) ( )-Enantioner: analytical HPLC. Rt = 10.28 mn (Chiralcel OD-H 5p

250x4. 6 mm (Hewunel) ef pwitine 894 camplexin portioss. The apixtuze ps shised fard PP'PTSF F

'<7~§Fa F1 uor 879 sablrdtd A idlih, oritids Gidon Bdged, Ths mixiyre s stied fora

(trifluot@nefter-1s rﬁmlltés bat thd pHasenaehidparated- ailncﬁsm‘bjecﬂed to extraction
with dichloromethane. The extracts are washed with water and dried over
sodium sulphate. The solvent is removed in vacuo, and purification by
chromatography on silica gel (hexane/ethy! acetate, 0-50%) affords 5.9 g of
product.

15 '"H-NMR (CDCl3): & = 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).
in the same way as in Example 29, from 800 mg (2.61 mmol) of 3-[1-(3-fluoro-2-
methoxyphenyl)cyclopropyl]-2-hydroxy-2-(trifluoromethyl}propanal and 500 mg
20 (2.82 mmol) of 5-amino-7-fluoro-2-methylquinazoline, 1-{(7-fluoro-2-methyl-
quinazol-5-yl}imino]-3-[1-(3-fluoro-2-methoxyphenyl)cyclopropyl]-2-
(trifluoromethyl)propan-2-ol is prepared quantitatively. Treatment with 24 ml
(24 mmol) of BBr; solution and subsequent refluxing for 14 hours afford 55 mg
of (1R, 2S, Z)-4-ethylene-6-fluoro-1-[(7-fluoro-2-methylquinazolin-5-ylyamino)-2-
25 (trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-2,5-diol after chromatography on
silica gel (hexane/ethyl acetate 25 to 50%) and preparative chiral HPLC on
Chiracel OD-H 5y (analytical HPLC: R; = 10.4 min (Chiralce! OD 10y, 250x4.6
mm, hexane/ethanol 7%, 1 ml/min flow rate) as the (+)-enantiomer.
'H-NMR (300MHz, CD;0OD); 6 = 1.77 (d, 3H), 2.57 (d, 1H), 2,80 (s, 3H), 3.14 (d,
30 1H), 4.64 (s, 1H), 5.86 (q,1H), 6.26 (dd, 1H), 6.77- 6.97 (m, 2H), 7.02 (dd, 1H),
9.57 (s, 1H).
20 mg of {1R, 2§, Z)-4-ethylidene-6-fluoro-1-[(7-fluoro-2-methylquinazolin-5-
yljamino]-2-{trifluoromethyl)-1,2,3 4-tetrahydronaphthalene-2,5-diol are



In the same way as in Exanple 29, 138 ng (0.45 mmol ) of
(2R*,4S*)-4-(3-fl uoro-

2- met hoxyphenyl ) - 2- hydr oxy-2-(trifl uor onmesgyl ) hextanal, 89 ng (0.45 mol ) of
5-am no-7, 8-di fl uor o- 2- net hyl qui nazoline and 0.24 m of titanium
tetraethoxide 25 are reacted to give

(2R*,4S1-1-[ (7, 8-di fluoro-2-nethyl qui nazol i n-5-yl)im no]-4-

(3-fluoro-2- H%%Bﬂéuﬁﬁqf\%l &:fé’thﬁftéééth!éoémfoh%b@l@%ﬁﬂ:r%éﬂ N> aﬂ-RMdJﬁnecrude

imne are cyclized in the sane way as in Exanp 9 at-30Cwith 3.5 (3.5
mol ) of 1 Mselution ig admbed with 2ongof &id- @d@%\)e t he desired product.

0" 40% i ves ThSISHIEIESEHAPRY 2 uhliy) & Ry fiRigen i RhSREBTARARE Y7 otE 7" () ©
3H), 1.78 (mand thé reakiidf rhnktlrels ftered. dd@r delite, thélilteRbd@ bed; ridsdd . 2. 84 (s,

3H). 3.39 1 5. 13 72 (dd, 1 1 H. 6.90
( 5?1 1 H5 ( g]trmog%hly withy E/g\EIaﬁﬁe@ltm hqw(:l lis conq:ekr?t@tmm apr(amlmwedkvf) 4ml 1 a,

2a, 49%$)-4-Et

tgtrah;dr onagﬁ%‘ﬁ%f@rﬁé’@h&ﬁzgﬁﬁrﬁ%gﬁ %gﬁ%%t}l\ial—éd W C%ITB% fekorggnr'réu\%agf as in
Exanpl e 29, ﬁ@&eﬂga\/e@(%lltéﬂmisbdqthtr( 8iRy| 4&state 43d tohedrstrated. Preparatlve thin-

2- met hoxyphenyl ) - 2- h droxy- 2-(trifluoromethyl)hextanal , 132 (0.97 mol)

of 5-ani noqlAygbrh mmgmymsmcasemh%ﬂne pioPanct @5%31&%2(;@9 af the
reacted to fl uoro-2-net ho henyl ) - 2- hydr oxy- 2-
(trifl uororreﬁhgl%%gwgéﬁ%]ir@ %&w ﬁol I n-2(1H) - éﬁg 2)5/0) ngy o?‘/ cru)ée I m ne
are 15 cygl i Z9NNR bewﬁmmmw%tog@@n@m 12 ﬁseddqzﬂ@ 2ig2 (i, MH)(2.08n0! )

of 1 M boron trlbrom de solution to desire roduct Preparative

Thi o myor i oB ot SH) ST (8, S, A erm . i bt 6758 (@1 Ghas 13. 5

o e RSP o 3080 A SR s, Y o A 1 O

H, 6.49 (d, diastdreofe?3 (d, 1 H), 6.70 (d,
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20 T

(5¢,6a,80)-8-Ethyl-2-fluoro-5-[(8-fluoro-2-methylquinazolin-5-yl)amino]-6-

15 Example 31

{trifluoromethyl)-5.6,7,8-tetrahydronaphthalene-1.6-diol
In the same way as in Example 29, 123 mg (0.40 mmol) of (2R*,4R*)-4-(3-
fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal, 72 mg

25  (0.60 mmol) of 5-amino-8-fluoro-2-methylquinazoline and 0.22 ml of titanium
tetraethoxide are reacted to give (2R* 4R*)-4-(3-fluoro-2-methoxyphenyl)-1-[(8-
fluoro-2-methylquinazolin-5-yl)imino]-2-(trifluoromethyl)hexan-2-ol. 170 mg of
crude imine are cyclized in the same way as in Example 29 at —30°C with 2.8 ml
(2.8 mmol) of 1 M boron tribromide solution to give the desired product.

30 Purification by chromatography on silica gel (dichloromethane/ethyl acetate
0-40%) gives 21 mg of product.



1 H, 6.75 (dd, 1 H, 6.88 (dd, 1 H, 7.36 (t, 1 H, 8.23 (d, 1 H). -59-
Exanple 34 FF / OF fINH HNO 5

5-{[ (1a, 2a, 491- 4- Et hyl - 6- f | uor o- 2- hydr oxys%s- met hoxv-2-(trifluoromethyl)-1, 2.
3, 4- tetrahydronaoht hal en-1-vl]am nol -8-fiuoroguinolin-2(1 Mone In the sane

way as in Exanple 29, 4-(3-fluoro-2-nethoxyphenyl)-2-hydroxy-2-
(trifluoronet hyI)hexanaI and 5-am no-8-fluoroquinolin-2(1 H-one are

condensed 1oy ﬁe@t)blivg@znqzré 0D IS 0ldiar 9P 1Ter (XA PREABE)d; vflizogy - 2 10

(trlfluororrethyl) e] am no] qui nol I n-2(11) - one eact i on W
boron tri br ¢mi i), s‘b#ﬁl(dd)m Id)‘ e84 @I&HWSABr(dddd.OWhlﬁﬂ’O(m ), Bt (sl, 1H),

(hexane/ et hy et - 9 r rat V. PLC.yield not only the
desired prodb(‘,?tsa@ﬁit (’ﬁ'ﬁi égoﬁaa%??ﬁgé&ﬁgﬂcpeﬁg\/gﬁg&mounds Exanpl e 35 and
44, 1H NWR (400 MHz, CD3OD); 8 = 0.92 (t, 3H, 1.70 (m 1 H, 1.86 (m 1 H),
2.02 15 (dd, 1 H), 2.32 (dd, 1 H, 3.65(m 1 H), 3.90 (s, 3H), 4.94 (s, 1
H, 6.33 (dd, 1 H, 6.54 (d, 1 H, 690-700(m 2H), 7.17 (dd, 1H), 8.17
(d, 1H)5Exarrp|e350H~FFF20F ~ NH | HNI1 O 54[(] a, 2a,

4| 3) - 4- Et hyl d
tetzahvdro%a :?QIIA bs?gn{%?&%]%%&%z %r_r[g% mﬁg 'éﬂ@e@wf%"?@?"ﬁs t he
product f r0%@f)an%ﬂo?é%ﬁfﬂu%\‘ﬁrﬁ@ﬁ%yﬂ%,éﬁt‘ﬁ SetPsHidéidghthaleRB=1,6-diol is cleaved

by means of preparative chiral HPLC (Chiralcel OD-H 5y) into the

enantiomerically pure compounds:

10
(+)-Enantiomer; analytical HPL.C: R; = 4.13 min (Chiralcel OD-H 5p, 250x4.6
mm, hexane/ethanol 10%, 1 ml/min flow rate)
(-}-Enantiomer: analytical HPLC: Ry = 10.28 min (Chiralcel OD-H 5p, 250x4.6
mm, hexane/ethanol 10%, 1 ml/min flow rate)

15

Example 32

20 (50,6 8p)-5-[(7,8-Difluoro-2-methylquinazolin-5-ylyamino]-8-ethyl-2-fluoro-6-

{trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol

In the same way as in Example 29, 138 mg (0.45 mmol} of (2R*,4S™)-4-(3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(triflucromethyllhextanal, 89 mg (0.45 mmol) of
5-amino-7,8-difluoro-2-methylquinazoline and 0.24 mil of titanium tetraethoxide

25 are reacted to give (2R* 45%)-1-[(7,8-difluoro-2-methylquinazolin-5-yl)imino]-4-
(3-fluoro-2-methoxyphenyl)-2-(tfrifluoromethyl)pentan-2-ol. 210 mg of crude
imine are cyclized in the same way as in Example 29 at —30°C with 3.5 ml (3.5
mmol) of 1 M boron tribromide solution to give the desired product. Purification
by chromatography on silica gel (dichloromethane/ethyl acetate 0-40%) gives

30 21 mg of product.



"H- NMR (400 MHz, CD30OD); 3 =0.93 (t, 3H, 1.73 (m | H, 1.90 - 2.02 (m
2H), 2.85 (dd, 1 H, 3.60(m 1 H, 4.92 (s, 1 H, 6.34 (dd, 1 H, 6.53 (d,
1H, 6.70 (dd, 1 H, 6.84 (dd, 1 H, 7.1s8(dd, 1 H, 8.17 (dd, 1 H). 5
Exanpl e 35A / 35B 5-{[(f a, 2a,4,6)-4-Ethyl-6-fluoro-2,5-di hydr oxy- 2-
(trifluoronethyl)-1, 2,3, 4-tetrahydronapht hal en-1-yl]am no}-8-fl uoroqui nolin-
2(1H)-one is cleaved by neans of preparative chiral HPLC (Chiral cei OD-H 5p)
into the enany] r( ( a n i gal

PL R o 7 R MRI(OpAMe, R OBB T BTt S 418 RO ML R (B Bl sous
(20"), 1 m/mnli), @\42&0&)1H)( 2)845(35161-{)9&@9 (rari&l)y bi1Sals, HELGS.7Rt(dd, BP0 mi n

(Chiral pak ne/ hanol 5 => 50% (20'), 1 mMiImn
flow rate) 15%@%1563%6@ gd%b@éi " ON201 5-f [(I a 2a,
4/ 3) - 4- Et hyl - 6-f | uor o- 2, 5- di hydr oxy- 2- (trlfluoronethyl)-1.2,3,4-

t et rahydr onaghhfidie331- yI | am no 1-2-gethyl phthal azin-1 -one In the same way
as in Exanple 29, 265 ng (0.86 mmwpl) ) of: 4+(3-fluoro-2-

met hoxyphenyl ) - 2- hydr oxy-2-(trifl uy{ hexanal , 150 ng (0.86 nmol) of
25 5-am rfo- 2- net hyl pht hal azi n-1 - one~and 0042 m  of titanium tetraethoxi de
are reacted to give 5-{[4-(3-fluoro«2-vmet hoxyphenyl ) -2-hydr oxy- 2
(trifluoromethyl)hexylidene]am no)-thyl pht hal azi n-1-one. 410 ng of crude
imne are cyclized in the same way as Nn Exanple 29 at -20Cwith 3.5 m (3.5
mmol) of 1 Mboron tribrom de solutfn-to give the desired product. Col um

30 chromat ography on silica gel (hexal

ge/ et hyl acetate 50% and subsequent
preparative thin-|ayer chromat ography on silica gel with

di chl or onet hane/ net hanol yi el d ng of product and 8. of t he 8a
5{[1a.2a.40)-4- Ethvl 6- ﬂuoro-2 5- dlh}{dfOXV 2 jtrlfluoromethvl) 1 2 3,

tetrahydronaphthalen-1-yllaminolguinolin-2(1H4)-one

10 In the same way as in Example 29, 300 mg (0.87 mmol) of (2R*,4S*)-4-{3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(triflucromethyl)hextanal, 132 mg (0.97 mmol) of
5-aminoquinol-2(H1)-one and 0.44 m! of titanium tetraethoxide are reacted to
give 5-{[(2R*4S*)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hexylidene]amino}quinolin-2{1H)-one. 250 mg of crude imine are

15 cyclized in the same way as in Example 29 at -20°C with 2 ml (2 mmol} of 1 M
baron tribromide solution to give the desired product. Preparative thin-layer
chromatography on silica gel (hexane/2-propano! 17%) yields 11.5 mg of
desired product.

"H-NMR (300 MHz, CD30D); & = 0.97 (t, 3H), 1.78 (m, 1H), 1.96-2.15 {m, 2H),
20  2.40 (dd, 1H), 3.42 (dddd, 1H), 5.03 (s, 1H), 6.49 (d, 1H), 6.53 (d, 1H), 6.70 (d,
1H), 6.75 (dd, 1H), 6.88 (dd, 1H), 7.36 (t, 1H), 8.23 (d, 1H).



conpound (Exanple 45). -61- 'H NWR (300 MHz, CD30OD); 8=0.85(t, 3H), 1.66(m
1H), 1.90(dd, 1H, 1.91 (m 1 H), 2.29 (dd, 1 H), 3.29 (dddd, 1 H), 3.72
(s,3H, 4.89 (s, 1 H, 6.63 (dd, 1 H), 6sg7 (dd, 1 H, 6.98 (t, 1 H, 7.51
(m 2 H, 843 (s, 1 H. 51In the sane way it is possible to prepare the
following: Exanple 37 OH FFF OdF NH 10 O N H5-d((1 a, 2a,
4,6)-4-Ethyl-6-fluoro-2,5-d i hydroxy-2-(trifluoronmethyl)-1.2.3.4-
tetrahydronaEI*rahﬁ“gmA yI | am no} - |sog\w r@l in-(2H)-one and 15 Exanple 38 COH

F, F OHF NH O O 20 541(1 a,
2a 45) - 4- Et hyl - 6-f | uor o- 2, 5- di hydr o | uoronethvl)-1 2.3, 4- tetrahyd
ronapht hal en-1 -yl |l am no}| sochr onen- | anmple 39 H 25 F F F OH ~NH

F

HN

o

5  5-d[(1a.2a,48)-4-Ethyl-6-fluoro-2-hydroxy-5-methoxy-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-8-flucroguinolin-2(1H)-one

in the same way as in Example 29, 4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
{trifluoromethyl)hexanal and 5-amino-8-fluoroguinolin-2(1H)-one are condensed
to give 8-fluoro-5-{[4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-

10 ({(trifluoromethyl)hexylidenelamino}quinolin-2(1+)-one. Reaction with 1 M boron
tribromide solution after column chromatography on silica gel (hexane/ethyi
acetate 33-100%) and preparative HPLC yield not only the desired product but
also the methyl ether cleaved compounds Example 35 and 44.

"H-NMR (400 MHz, CD;0D); § = 0.92 (t, 3H), 1.70 (m, 1H), 1.86 (m, 1H), 2.02
15 (dd, 1H), 2.32 (dd, 1H), 3.65 (m, 1H), 3.90 (s, 3H), 4.94 (s, 1H), 6.33 (dd, 1H),
6.54 (d, 1H), 6.90 — 7.00 (m, 2H), 7.17 (dd, 1H), 8.17 (d, 1H).

Example 35 o™

F T< .
20 on”

5-{[(1 ¢ 2, 42)-4-Ethyl-8-fluoro-2 5-dihydroxy-2-(trifluoromethyl)-1.2 3 .4-
25 tetrahydronaphthalen-1-yljaming}-8-fluoroquinoiin-2{1H)-one

obtained as the product from Ex. 34 after chromatographic separation:



N, 30 (5a.6a, 8a)-8-Ethyl-2-fluoro-5-f(2-nethvlaui nazolin-5-vl)am nol -6-
(trifluoronethvl)-5,6,7,8(trifluoronethvl)-5,6,78-tetrahydronapht hal ene-1, 6-
diol1,6-diol is prepared in the same wayg@s in Exanple 29 fromthe
corresponding (2R',4S -4-(3-fluoro-2-nmethoxyphenyl)-2-hyd
roxy-2-(trifluoronethyl)hexanal . -62- 'H NVR (300 MHz, CD3OD); 8 = 1.14 (t,
3H, 2.00 (m 1H), 2.13 (m 1H), 2.15 (dd, 1H), 2.45 (dd, 1H), 2.80 (s,
EDH) 731é1(é”ﬂllrhf)AR @.@%Ht% ctia'b )657=80 GQQt 3H1)H)| 73 @nSﬂ-iX,quOJ-Z‘M gﬁ Qﬂ)(d 1
FooANH ~2185 (W, M), 31@01((511‘6-@ 492 (s 1H) 634 (dd 1H) 653 (d 1H) 670 (dd

??3.% Ef)%lmat 1#%0(63 %f ﬂ?gﬁ%@dﬁ@g&;ﬁ/ b d il Ie?cli50|yl)farsn B(rjlepg;-ed in the

same way as in Exanple 30 from t he correspondi ng
(2R, 4S*)-4-(3-fl uoro-2-net hoxyphenyl ) - 2- bydroxy-2-(trill
uor onet by$) hExanaple 35A 1 BEBVR-{[(30R d/#E)-4-EBEE:MRYro-2,5=dibyd®xyt3- 3H)

hj ?251439( ém(tﬂﬁpl_%ron@,etkgl)-@ éj 3¢- a%twrgdgqnzawwj’l,:);l_qargln?g%(@orgq oln@)— gg Eg‘ i
, 6.99 (dd; I
zi)l W R l(: Ig(‘llHl_; %{%Ts é@ie\(r?d Ib} n'li%a?s’%oﬁ%rgb??éﬂie%jral AP (GhiralcddoD495pxanmpl e

8a) - 8- Et hyl - Mtblthe eaabtidr8riCallyopureZomypduridgu i nazol i n- 5- vl ) am nol - 6-

10 (-)-Enantiomer: analytical HPLC: R, = 7.29 min (Chiralpak AD-H 5p,
250x4.6 mm, hexane/ethanol 5 => 50% (20), 1 mi/min flow rate)
(+)-Enantiomer; analytical HPLC: R; = 8.90 min (Chiralpak AD-H 5},
250x4.6 mm, hexane/ethanol 5 => 50% (20°), 1 ml/min flow rate)

15 Example 36 4
£ "\ F

DPL
OH

i :NH

I

o” N

20 !

5-{[(1a. 2, 45)-4-Ethyl-6-fluoro-2 5-dihydroxy-2-(triflucromethyl)-1,2,.3 4-
tetrahydronaphthalen-1-yllamino }-2-methylphthalazin-1-one

In the same way as in Example 29, 265 mg {0.86 mmol) of 4-(3-fluoro-2-
methoxyphenyl}-2-hydroxy-2-(trifluoromethyl)hexanal, 150 mg (0.86 mmol) of

25  5-amino-2-methylphthalazin-1-one and 0.42 ml of titanium tetraethoxide are
reacted to give 5-{[4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl}hexylidenelamino}-2-methylphthalazin-1-one. 410 mg of crude
imine are cyclized in the same way as in Example 29 at —20°C with 3.5 ml
{3.5 mmol) of 1 M boron tribromide solution to give the desired product. Column

30 chromatography on silica gel (hexane/ethyl acetate 50%) and subsequent
preparative thin-layer chromatography on silica gel with
dichloromethane/methanol 9 : 1 yield 10 mg of product and 8.6 mg of the 8a
compound (Example 45).



(trifl uoromethyl)-5.6.7.8-tetrahvdronaphtha |ene-1,6-diol In the same way
as in Exanple 31, 123 ng (0.40 mol) of (2R*,4R*)-4-(3-

f 1 uor o- 2- met hoxyphenyl ) - 2- hydr oxy-2- (tri f fpor onet hyl ) hexanal , 72 ng 30 (0. 60
mol ) of 5-am no-8-fl uoro-2-nethyl quinazoline and 0.22 m of titanium
tetraet hoxi de are reacted to give

(2R ,4S' ]1-4-(3-fl uoro- 2 rrethoxyphenyl) 1-[(8-

quoroZnethI (o) Foi I

of crude im nemgre cyc |zé |39E{?§ s%%t?((\f/\gﬁ}és I'n nip fﬁ@% 36811V\Ilth
2.8 M -63- (@, $HNDLRY (ad, 1HM D28 (xn‘dctd ibt) oBi7dg(s M) 14i8M(s, dH)| §.63t(bd, diayi red
product. Puriflication §§ hrﬁ_'rsa raphy on silica gel

(di chl or onet Raffefdst, H‘J/’D 8% @6‘ é*b@s“%@ ri‘ﬂ;")of product. ' H NMR (300
MHz, CD3OD); S =1.14 (t, 3H, 1.98 (m 1 H), 2.09 - 2.15 (m 2H), 5 2.43
(dd, 1H, 2.83 (s, 3H, 3.10 (m 1 H, 521 (s, 1 H, 6.77 (dd, 1 H), 6.88
(dd, 1 H)5 6lBthd ddmelwhly it i& passilide td prpare.thé fotlowinyl) Exanple 42 HF F F

10 / OH HF r (5a, 6a,

8a)-5-1(7.8- E"Pmlgpoﬁ\l met hvl aui nazoki ™ 5-yl ) ami nol - 8- et hyl - 2-fl uoro-6- 15
(trifluoromethyl)-5,6.7.8-tetrahydronapht hal ene-1.6-diol In the same way as
in Exanple 32, 138 ng (0.45 mvl) o,,,.\k;%l 0- (3-f 1 uor o-

2- met hoxyphenyl ) - 2- hydr oxy-2- (trifl ué ptday| ) hext anal , 89 ng (0.45 mol ) of
5-am no- 7, 8-di f | uor o- 2- net hyl qui nazoki # and 0.24 ml of titani um
tetraethoxide are reacted to give
(2R, 45*)g1-[(7, 8-difluoro-2-methyl qui npzol i n-5-yl)imno)-4 20
(3-fluoro-2-net hoxyphenyl)-2-(trifldf0 Nmethyl)pentan 2-ol. 210 ng of crude
imne are cyclized in the sanme way as |n Exarrple 32 at -30Cwith 3.5 m

(3.5 mmol) of 1 Mborontrlbrmde ] pr oduct .

Puri fi cati on2o{1endeAAdEiyho-Tlugres Maret iyl acetate

0-40% o \{esteft ShadiBgsL1- Aa%mm et | 51k (1 3
15 Example 38 OH ™

F : F o
fj)g
OH

20
5-{[{1a,2a,43)-4-Ethyl-6-flucro-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-

tetrahydronaphthalen-1-yllamino}isochromen-1-one

Example 39
25

30  (5a,6¢,8a)-8-Ethyl-2-fluoro-5-[(2-methylguinazolin-5-yl)amino]-6-
(trifluoromethyl)-5.6,7 8-tetrahydronaphthalene-1.6-diol

is prepared in the same way as in Example 29 from the corresponding

(2R*,45™)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-(triflucromethyl)hexanal.



2.42 (dd, 1 H, 2.83 (s, 3H, 3.10(m 1 H, 5.22 (s, 1 H, 6.76 (dd, 1 H),

6.86 (dd, 1 H, 6.92 (dd, 1 H, 9.62 (s, 1 H -64- Exanple 43 OH F F OHF

NH5 HM O 5-{I (1 a.2a, 4a)-4-Ethyl-6-fluorg.2, 5-di hvd

roxy-2-(trifluoromethvl)-1,2, 3, 4-

t et r ahydr onapht hal en-1 -vl I am no}guinolin-2(1 Mone 10 In the sane way as in

Exanpl e 29, 300 ng (0.97 mmol) of (2R*, 4S1-4-(3-fl uoro-

2- met hoxyphen | g1gr Al ( 1)
yp VM{ Qﬁ?gﬂg&%@%@gﬁﬂ n110'17$(; thﬁl-lz)r@ﬁb 1H)182 38 ({HP 2, 190

of  5-am noqui nol - 2( titani u t'et r'aet hoxi de are
reacted to gidd 15h){ 2 4BRUA4 SH) - 2180 Is f 3o Bot Remet Hp 528 ¢s1y1H); B- 78/ (tidy 3y 2-
(trifluoronethyl)hexy|id ],am, nol-aud nol j n- 2( : X 0 of crude imne
are 15 cycli zgégl)(ﬁdtﬁgsgﬁg (aa%ﬂbfr%(%x%pﬁggébﬁ?%@%%%%z m (2 mol)
of 1 M boron tribromde solution to give the desired product. Preparative
thin-layer chromatography on silica gel (hexane/2-propanol 17% vyields 15.4
my of deshreBxpmpded0. 1H NWVR (300 MHg,~CD3CD); 6 = 1.13 (t, 3H), 1.97 (m
1H, 2.08 - 2.15 (m 2H), 20 2.43 (ddJ] 1lH 3.09 (m 1 H, 513 (s, 1 H,
6.50 (d, 1 H, 6.67 (d, 1 H), 6.71 ( kF6.76 (dd, 1 H, 6.88 (dd, 1
H, 7.38 (t, 1 H, 8.23 (d, 1 H. Exa WFHF~F F25 OH NH F

10 T

(5a.6a,8a)-8-Ethyl-2-fluoro-5-[(7-fluoro-2-methylquinazolin-5-ylJamino]-6--
{trifluoromethyl}-5 6,7,8-tetrahydronaphthalene-1,6-diol

is prepared in the same way as in Example 30 from the corresponding

(2R*,4S")-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl}hexanal.

15 "H-NMR (300 MHz, CD;SOCDs); & = 1.05 (t, 3H), 1.92-1.99 (m, 2H), 2.15 {dd,
1H), 2.25 (dd, 1H}), 2.69 (s, 3H), 2.95 (m, 1H), 5.43 (d, 1H), 6.16 (s, 1H), 6.67
(dd, 1H), 6.76 (d, 1H), 6.80 (d, 1H), 6.99 (dd, 1H), 7.23 (d, 1H), 8.61 (s, 1H),
9.69 (s, 1H).

20 Example 41

25
(52, 6, 8a)-8-Ethyl-2-fluoro-5-[(8-fluoro-2-methylguinazolin-5-yl}amino]-6-
(trifluoromethyl)-5.6,7 8-tetrahydronaphthalene-1,6-diol
In the same way as in Example 31, 123 mg (0.40 mmol) of (2R*,4R*)-4-(3-
fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethylihexanal, 72 mg

30 (0.60 mmol) of 5-amino-8-fluoro-2-methylquinazoline and 0.22 ml of titanium
tetraethoxide are reacted to give (2R* 45™)-4-(3-fluoro-2-methoxyphenyl)-1-[(8-
fluoro-2-methylquinazolin-5-yl}iminol-2-(trifluoromethyl)hexan-2-ol. 170 mg of

crude imine are cyclized in the same way as in Example 31 at —30°C with 2.8 m|



HNi O5-{I (I a, 2a,

4a) - 4- Et hyl - 6-f | uor o- 2, 5- di hvdroxy-2-(trifluoronethvl)-1.2.3,4- 30

t et rahvdr onapht hal en-1-vl | am nol - B-f| uor oggg.nol i n-2(1 FA-one obtai ned as the
product from Ex. 34 after chromatographi c separation: -65- 'H NVR (300 Mz,
Ch30D); 6 = 1.07 (t, 3H, 1.90 (m 1 H), 2,00 - 2.13 (m 2H), 2.17 (s, 1H,
2.37(dd 1H) 3.04 (m 1H), 4.99 (s, 1H), 6.50 (d, 1H), 6.55 (dd, 1 H), 6.68
(dd, 1 H, 6. 8bgniifol j<-:>f|’I|)M b70rél3 trﬁtﬂ@m@e bﬁ)lutlan‘ﬂé”g(v@ thé d@sueﬁ praddéetd, 1 H. 5
Exanpl e 44A 144B 5- [) 4a) - 4- Et hyl - 6- f | uoro- 2, hydroxy- 2-
(trifiuoromet Hynfjcamoz Bj ahnoenatagwhampﬁhmg@lddmh}orpmﬁthw}e/etw aeetatruii nol i n-
2(1 H)-one |s eaved b% means l‘Ecrtepar ative chiral HPLC (Chiralcel OD-H
5p) into the rQ IR Pcfggloypbcﬁﬂ ‘conpounds: 10 (-)-Enantiomer: anal yti cal
HPLC. Rt = | 2 apgyeet 2> 50%
(200), 1 m / m nWRvs@r@gthgﬁhp?bﬁDr)\g% Piogrgglsgﬁaﬁgmahlmﬂgj izlqaqln ‘.g

(Chi ral paks AD2435dd, 1815083 6s ndhl), el (re/ éltihzﬁﬁﬂ (5 ‘HH), 6008 (dzb)' 1)—[) 68r81(ﬂd1 n

f5I 19\[N(r92tg?';1 4112 Eﬁ%#g@ “'m Jog7 FdeSAH'Br ﬁyj(éx (Nt |r_li fzf)uérorret hyl)-1 2,3 4-

tetrahvdronapht hal en- 1- vl | am no} - 2- et hyl pht hal azi n-1-one obtained as the
product from Ex. 36 after chromatographi c separation: 1H NWVR (300 MHz,
CD30D); 6 = 1E@ample 42H), 1.83 (m 1H) 00 (m 1H), 2.02 25 (dd, 1 H),
2.30 (dd, 1 H, 2.97 (m 1 H, 3.70F~ 08 (s, 1 H, 6.63 (dd, 1 H),
6.77 (dd, 1 H, 7.15 (dd, 1 H), 7.51 .hb<F 7.52 (d, 1 H), 8.44 (s, 1 H.

10

(5a,6a,8a)-5-[(7,8-Difluoro-2-methylquinazolin-5-yl}Jaminoi-8-ethyl-2-fluoro-6-

15  (trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol
In the same way as in Example 32, 138 mg (0.45 mmol) of (2R*,45*)-4-(3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(triflucromethyl)hextanal, 89 mg (0.45 mmol) of

5-amino-7,8-difluoro-2-methylquinazoline and 0.24 ml of titanium tetraethoxide
are reacted to give (2R* 45)-1-[(7 8-difluoro-2-methylquinazolin-5-yl)imino}-4-
20  (3-fluoro-2-methoxyphenyl)-2-{triflucromethyi)pentan-2-cl. 210 mg of crude
imine are cyclized in the same way as in Example 32 at -30°C with 3.5 ml
(3.5 mmol) of 1 M boron tribromide solution to give the desired product.
Purification by chromatography on silica gel (dichloromethane/ethy| acetate
0-40%) gives 41 mg of product.
25 "H-NMR (300 MHz, CDsODY); & = 1.14 (t, 3H), 1.96 (m, 1H), 2.09 - 2.20 (m, 2H),
2.42 (dd, 1H), 2.83 (s, 3H), 3.10 (m, 1H}, 5.22 (s, 1H), 6.76 (dd, 1H), 6.86 (dd,
1H), 6.92 {dd, 1H), 9.62 (s, 1H)



-66- In the sane way it is possible to prepare the follow ng: Exanple 46
Of FFF OHF NH 50N H 5-11(1 a

2a, 4a) - 4- Et hyl - 6-fl uor o- 2, 5- di hvdr oxv- 2- (tggfl uoronethvl)-1.2.3,4

t et rahvdr onapht hal en-1-yl | am no) -i sopui nolin-(2H)-one 10 and Exanple 47 N
IS FFOH ONHi/ OQG 5-([(1 a.2a,

4a) - 4- Et hyl - 6-f | uor o- 2, 5- di hydroxy-2-(trifluoronethyl)-1.2,3,4- 20

t et rahydronapgg?ﬁ{fgﬁ@-yl | am no)i sochronmen-1-one Exanple 48 H_F ~F [/ F
0 ~NM25 ¢ Nt (54, b6cx

8m 5- [ (2- Et hvl gui nazol i n-5-yl ) am nol -2
5,6, 7, 8-tetrahydronapht hal ene-1, 6-di
112 ng (0.37 nmol) of (4-(3-fluoro-2-

or.0- 8- propvl-6-(trifluoronethvp-
nkfhe sane way as in Exanple 31,
S

5-{[(1 20,4 2)-4-Ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl}-1,2,3.4-
tetrahydronaphthalen-1-yllamino}quinolin-2(1H)-one

10  In the same way as in Example 29, 300 mg (0.97 mmol} of (2R*,4S*)-4-(3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hextanal, 132 mg {0.97 mmol) of

S-aminoquinol-2(H1)-one and 0.44 ml of titanium tetraethoxide are reacted to
give 5-{[(2R* 45*)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hexylidene]amino}quinolin-2{1H)-one. 250 mg of crude imine are
15  cyclized in the same way as in Example 29 at —20°C with 2 ml (2 mmol} of 1 M
boron tribromide solution to give the desired product. Preparative thin-layer
chromatography on silica gel (hexane/2-propanol 17%) yields 15.4 mg of
desired product.
'H-NMR (300 MHz, CD,0D}; 8 = 1.13 (t, 3H), 1.97 (m, 1H), 2.08 - 2.15 (m, 2H),
20 243 (dd, 1H), 3.09 (m, 1H), 5.13 (s, 1H), 6.50 (d, 1H), 6.67 (d, 1H), 6.71 (d, 1H),
6.76 (dd, 1H), 6.88 (dd, 1H), 7.38 (t, 1H), 8.23 (d, 1H).

Example 44

25

5-{[{1a 2,4 a)-4-Ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2.3.4-
30 tetrahydronaphthalen-1-yllJamino}-8-fluorogquinolin-2(1H)-one

obtained as the product from Ex. 34 after chromatographic separation:



met hoxyphenyl ) - 2- hydr oxy-2-(trifl uoronet hyl ) hexanal, 60 ng (0.37 mmol) of
5-am no- 2- et hyl qui nazoline and 0.2 ml of titaniumtetraethoxi de are reacted
to give 1-[(2-ethylquinazolin-5-yl)imnolgsd-(3-fluoro-2-nethoxyphenyl)-2
-67- (trifluoronethyl)hexan-2-ol. 280 ng of crude imne are cyclized in the
same way as in Exanple 31 at -20Cwth 2.4 M (2.4 mol) of 1 M boron
tribromde solution to give the desired product. Purification by

chr omat ogr aph [ I y Cet at ' f [ uct
and 11 g of ThHAME!(300 e COMOPRS SRS S S KRR 108 R
0.99 (t, 3H),21748, qmmuawmxmomw 112), 8499 (), 1H)1 6190 (d21¢BB €55 (9dH) ,

o83 (o, 114B S8R dubast Htletart.r el slaged st T

H. 10 Exanple 499 HF F F F i 15 N /N (5a,
6a. 8a) - 5- | (2- Et hyl oui nazol i n- 5- I vaI)amnoI 2-f 1 uoro- 8- propyl -
(trifluordgret Exhinpﬂe 641\ 1844Bt5-{\[l(11/d,|2@u;143¢)k4 Ealh)é#ﬁeﬂﬂorﬁ—ﬂﬁexllhyd]bkp-l%ed as the

pr oduct fromEx after chronmat ographic aration: 20 'H NVR (300 MHz,
CD3CD); 5 o(tﬂfhlqrpmeéw »12.24- f@tragvﬁmnﬂpbtﬁl af-1ilpmino}8-fluopgquinolins (g, 1

E)Di 6 85 §gg’2@*ﬂ%‘3"é istfe ’%‘%d %ﬁaﬁfcg#?bd?r%&b%cp@%gpgﬁgt@ﬁﬁe} O s L?)gd E

H. Exanple B Bé ehantimmaicalypur@dbmpstntis: ' N

10 (-)-Enantiomer: analytical HPLC: R; = 7.53 min (Chiralpak AD-H 5,
250x4.6 mm, hexane/ethanol 5 => 50% (20°), 1 ml/min flow rate)
(+)-Enantiomer: analytical HPLC: R;= 10.10 min (Chiralpak AD-H 5y,
250x4.6 mm, hexane/ethanol 5 => 50% (20'), 1 ml/min flow rate)

15 Example 45

20
5-{[(1a. 20, 4x)-4-Ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl}-1,2,3 .4~
tetrahydronaphthalen-1-yllamino}-2-methyiphthalazin-1-one

obtained as the product from Ex. 36 after chromatographic separation:
'H-NMR (300 MHz, CD0D); & = 1.01 (t, 3H), 1.83 (m, 1H), 2.00 (m, 1H), 2.02

25 (dd, 1H), 2.30 (dd, 1H), 2.97 (m, 1H), 3.70 (s,3H), 5.08 (s, 1H), 6.63 (dd, 1H),
8.77 (dd, 1H), 7.15 (dd, 1H), 7.51 (d, 1H), 7.52 (d, 1H), 8.44 (s, 1H).



30 (5S. 6R 8R)-8-Ethyl-2.3-difluoro-5-1(2-nethyl guinazolin-5-yl)am nol -
6-(trifluoromethyl)-5.6.7.8-tetrahydronapht hal ene- | .6-diol 4-(3,

4-Di f | uor o- 2- mef hoxyphenytj - 2- hydr oxy- 2- (tgsl-f | uor onet hyl ) hexanal : -68- 20 g
(153.7 mol ) of 2,3-diflucrophenol in 150 m of dichloronmethane and 17.5 ni
of pyridine are adm xed dropwi se at OCwith 14 m (161 nmol) of propionyl
chloride. The m xture is stirred for two hours and 100 ml of 2 M

hydrochl ori c gefig @drﬁe%&?ﬁ is Pk gibéei e’ sreparéXhé 36N6Wingt h di chl or onet hane
and 5 the extracts are washed wth water. Drying over sodi um sul phate and
the renpval Bxkamipde 46l vent in vacuo gjye 30.1 g of 2, 3-difluorophenyl
propionate. 30.1 g (161 mmol) of 2,3-difl ugrophenyl propionate in 16 m of
1, 2- dichl orobenzene are added dropw t0)24°5 g (161 nmmol) of al uni ni um
trichloride in 16 m of 1,2-dichl oroberzepereahd the nmixture is subsequently
10 stirred at 100C for 6 hours. It is_egoived, diluted wi th dichloronethane
and pouréd cautiously onto a m xture 2 M hydrochloric acid and ice. The
phases are separated, extraction is carrjed out with dichloromethane and
the extracts are washed with satural;ﬁN-odlun1ch|or|de solution and dried
over sodium sul phate. The crude product! is purified by colum

chromat ography on silica gel 15 (hexane/ethyl acetate 10- 20@@ to give 21.5 ¢
of 1-(3, 4-di f bulif a-22x 4 ey Arithyieid A hpdroxrZe(trifuorametiyld )  of
1-(3,4-difluoyag ; - e diissolved in 170 nl of
acetone, and €& O g ’epota55|un1carbonate and
13 M (20f nmol ) of et hyl |od|de The nlxture is boiled under reflux for 4
hours and stirred at room 20 tenperature for 12 hours and then the sol vent
is largely renmoved. The residue is poured into water and subjected to
extraction wth diethyl ether. The extracts are washed with water, dried
over sodi um s8Bhate and, follow ng the renoval of the solvent in vacuo,
give 21.2 g oExgnﬁﬁeﬁ7d|fluoro-2-nethoxypheny|)propan-l-one. 31.2 g (476
mmol ) of zinc dust and 740ng (2.65 mml) of lead(ll) chloride are 25
suspended in 320 m of THE and at OC m (265 mmol ) of di brcnonet hane are
added. Tgﬁ%nlxture is stirred at r0 yrmture for a further 30 m nutes
and at 0 3mM (53 mol) of al Mt a1d V) chloride solution in

di chl oronet hane are added dropwi se. ooling bath is renoved and, after
an

The

O o
5-{[(1a.2a,4a)-4-Ethyl-6-fluoro-2 5-dihydroxy-2-(trifluoromethyl)-1,2,3.4-

20 tetrahydronaphthalen-1-yllJaminolisochromen-1-one

Example 48

25

{5a,6a,805)-5-[(2-Ethylquinazolin-5-yl)amino]-2-fluoro-8-propyl-6-(trifluoromethyl)-
5,6,7, 8-tetrahydronaphthalene-1.6-diol
30 In the same way as in Example 31, 112 mg (0.37 mmol) of (4-(3-fluoro-2-

methoxyphenyl}-2-hydroxy-2-(trifluoromethylihexanal, 60 mg (0.37 mmol) of
5-amino-2-ethylquinazoline and 0.2 ml of titanium tetraethoxide are reacted to
give 1-[(2-ethylquinazolin-5-yl}iminol-4-(3-fluoro-2-methoxyphenyl)-2-



hour, the reaction mxture is cooled to OC again. 10.6 g (53 mmol) of 1-(3,4
30 d|f| uor o- 2- net hoxyphenyl ) propan-1-one in 106 m of THE are added

dropwi se. The reaction mxture is stirredgyat roomtenperature for a further
hour. It is diluted wth diethyl ether and poured cautiously onto a m xture
of 4 Mhydrochloric acid and ice. The phases are separated, extracted is
carried out with di ethyl ether, -69- the extracts are washed with saturated
sodi um chl ori lgﬂ r@igndzbﬁ@s%g of%ﬂﬁeﬂ%ﬁé"a?é‘%?&nz@ﬂqnttﬁl@séﬁie%@} is
removed. The e pro uct I's purif by colum chromat ography on silica
gel (hexane/ das Bbﬁxarpple 3t Abr20TC M%Z 4 onld2viemnapiBofy1 &4 boron tribromide

23 di 1 uor o- e aiye S BeBRY PRRHE Jriintatdn Bybrioaaudtiabhy Bysiica gy
trifluorpyr UV@tﬁ’%ad&@te%tQ) gweé 4%%;%9%@.@& g?d AaAdaddRg ofdhaBY SemBbuRE over

30 mnutes to 2 R) bi s- Pert - butyl -
oxazol i ne)y H2@Exanigle#%) 2 in 85 nl of dichl ororret hane. The reaction mxture

is stirred atf 0C for 16 hours t he reactj [ ans
of 10 col umm: HNSARL3G0 35 GRoGPY: &4 ed T hl@!iaheﬁét 408 Lela éH) fi@%(d This
gives 16.7 ¢ n - 2-
(trifluoronet H}% )ﬁ%ﬁf g% ?14(3}16 ﬁ_lfi/dg@é v%ﬁﬂgﬁ )”ﬁlé\ % r| cyexcess
of greater t&an (@d%dH}®.81¢d(M9), 5 899, 1<H) emy(u EHY-A763, 41+¢>)Lgleqo(rso12|a

met hoxyphenyl ) - 2- hydr oxy-2-(trifl uoronet hyl)-hex-4-enoate in 600 m of

di ethyl 15 ether are cooled to -5C and over 10 mnutes 3.44 ng (90.7 nmol)
of solid i thium alum ni um hydri de are added in portions. The mxture is
stirred at room tenperature for 2 hours and poured into saturated ammoni um
chl ori de sol uExample #8e suspension is filtered through Celite, the filter
bed being rinsed thoroughly wth gth acetate. The phases of the filtrate

are separated and extraction is 20 ut again with ethyl acetate. The
extracts are washed with saturated gl oride solution and dried over

sodi um sul phate and the solvent is r yed in vacuo to give 13.9 of crude
E/ Z- 4- (3, 4-di f | uor o- 2- met hoxyphenyl )

(trifluoronmethyl)-hex-4-ene-1, 2-diol>

(E/ Z- 4- (3'%-di | uor o- 2- Na N

met hoxyphenyl )-2-(trifl uoronethyl) - hex@- ene-1, 2-diol are dissolved in 680
m of 25 nethanol and 9.4 m of acetic acid, and 1.07 g of palladium on

carbon (10% wceﬁawiﬁd[(Zmhmﬁman-ﬁwlianlabb«Rémdmmoﬂvh@_dr ogen
at nosphere at at nospher
(trlﬂuoromethvl) 5,6.7 8-tetrahydronaphthalene-1.6-diol
obtained as the product from Ex. 36 after chromatographic separation:
20 'H-NMR (300 MHz, CD3OD); & = 0.14 (t, 3H), 1.45 (t,3H), 2.00 (m, 1H), 2.13 {,
1H), 2.15 (dd, 1H), 2.46 (dd, 1H), 3.07 (g, 2H), 3.10 (m, 1H), 5.28 (s, 1H), 6.78

(dd, 1H), 6.89 (dd, 1H), 6.98 (d, 1H), 7.21 (d, 1H), 7.79 (t, 1H), 9.66 (s, 1H).

g (49 mol ) of

Example 50 o™ Chiral

& m :
Ko [
F OH
NH
1

Nz N

Y

30 (5S,6R.8R)-8-Ethyl-2, 3-difluoro-5-[(2-methylguinazolin-5-yl)amino]-
6-{trifluoromethy!}-5,6.7 8-tetrahydronaphthalene-1,6-diol
4-(3,4-Diffuoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl) hexanal:




pressure until reaction is conplete. The mxture is filtered through Celite,
the filter bed being rinsed thoroughly with ethyl acetate. Renobval of the
solvent gives 16.1 g of crude 68 -

4- (3, 4-difl uoro-2-met hoxyphenyl) - 2- (trlfluoronethyl) 30 hexane-1,2-diol as a
m xture of the diastereoners. 16.1 g (49 mol) of 4-(3, 4-

di fl uor o- 2- net hoxyphenyl )-2-(trifluoronethyl)-hexane-1,2-diol in 600 m of

di chl or omet hamﬁgﬁlés 220t 6 2 M&bsha.%mq@ow&r cﬁaﬂérdﬁmem%ﬁa aﬁaol ) of

triethylamne a I'n portions over 10 mnutes with ﬁ of
pyri di ne -70-1588nkafrmyirigine arecadinjxedrdropwisetatr(® @dwﬂbrMan b‘hﬁﬂsmarmi) @at ur at ed

it es. "t ho SRR CABERITAS SR sUihd ot MG Robls Bhy 0Bl 2 fy ¢ "

di chl or oret haﬁ‘ﬁjro&'ﬁl@nc ld At SddE THRSTRCLreiis Bxirasted vﬁﬂddﬁ:hlcﬁdrﬂé%neséwﬁ um
sul phate. The 'solvent is 5 renpved in vacuo, then colum chromatography on

silica gel5 (thexaxwacts a@owaalngd with veateD-DI9ing @iersodium syltate and the

di f |
Eify“?)(fr.(?l{‘?m BRYTS avaiLn YRR GE 0.8 dif2 3qimaprngny ropisnate. 5y
1.55 - 1.73 (3@1%’@161%%“6@ 31cH)tuoro héﬂyi(odapnoﬁaié)mﬁsﬁ@omzl H, 3.92 (s,
1H),396(s, 4 (m 1 H and 3.9 g

(2R, 49)-4-(3, d:chiormw@ng aretad@eylpif@nwsptg 211y@gd>1§ zmmoi) of aluminium

trifl th 71 . 50 -
170 (m ony , WonipaBEaR6 M5 '3 dichidbdheeigndihg ity i bubsidenty

3.95 (s, ), stﬁre7d5at1@0°@fdrfﬁ hedls, 1t 6(901&36Sdlluled'l):vnh\“'dl&%rdl‘ﬁelﬂ'l@n@%lrmm|) Of
(2R, 4R)-4- (3, 4-di f | uor o- 2- met hoxyphenyl ) - 2- hydr oxy- 2-

(trifl uor onet pguredeastiausianta agnidpre ®f EMmysrochiericagidianst ige. The phases

t hyl I d
i xed i t no5 Ao B3Bach b ared bufvidh Al RIBimefng R Tfe B8
acetic acid. JRevasafiitAsatingted Sodismhedmtt slufioR enliaried d\aisddiuiRol ed
poured into water and 20 stirred vigorously. The suspension is filtered

t hrough Cel | t uiphate. Thetcsude pepdust igpunifiesdadceiHarochypmateographyansiliceegelat e.
i P o (i bablelh B PR e PR g G B 2 Lo 0
i Vit 1o g meriopshapsoreodten sphme) o Ghedtlodn 15 remed
hydroxyphenyl)propan-1-one are dissolved in 170 ml of acetone, and the
solution is admixed with 29.5 g of potassium carbonate and 13 ml {209 mmol) of
methyl iodide. The mixture is boiled under reflux for 4 hours and stirred at room
20 temperature for 12 hours and then the solvent is largely removed. The residue is
poured into water and subjected to extraction with diethyl ether. The extracts are
washed with water, dried over sodium sulphate and, following the removal of the
solvent in vacuo, give 21.2 g of 1-(3,4-difluoro-2-methoxyphenyl)propan-1-one.
31.2 g (476 mmol) of zinc dust and 740mg (2.65 mmol} of lead(ll) chloride are
25 suspended in 320 ml of THF and at 0°C 30 ml (265 mmol) of dibromomethane
are added. The mixture is stirred at room temperature for a further 30 minutes
and at 0°C 53 ml (63 mmol) of a 1 M titanium(IV) chloride solution in
dichloromethane are added dropwise. The cooling bath is removed and, after an
hour, the reaction mixture is cooled to 0°C again. 10.6 g (53 mmol) of 1-(3,4-
30 difluoro-2-methoxyphenyl)propan-1-one in 106 ml of THF are added dropwise.
The reaction mixture is stirred at room temperature for a further hour. It is diluted
with diethyl ether and poured cautiously onto a mixture of 4 M hydrochloric acid

and ice. The phases are separated, extracted is carried out with diethyl ether,



25

met hoxyphenyl) - 1- [ (2- met hyl qui nazol i n-5-yl )i mno]-2-(trifl uoromethyl)hexan-2
-ol as a crude product. The crude im ne digy-dissolved in 35 M of CH2Cl 2 and
the solution is cooled to -30C. 6 M (6 nmol) of a 1 MBBr3 solution in

di chl oronet hane are added slowy dropwi se over 5 mnutes and the reaction
solution is allowed to warmto roomtenperature over 16 hours. It is poured

onto 30 a mi Xﬂmeréa@fctssaﬁebwaéﬁéh Nﬂh“%%rﬁ@d'édcﬁmnaérﬂoﬂld@solﬁlﬁéﬁ%H'd?lbd' Sver

carried out repeatedly wth ethyl acetate and the extracts are washed with
sat ur at ed NaGodigml aulprmtem theissivent i remae&ds Thewrde psedust ippudtiedian

LG separ ZP. ol prbiroqtBbny BREARE, o1 IRXARISHorro il And uh I ISR
(anal yti cal %/oﬁk Huﬂu@r@ @(ﬂmétﬁ?khab@yi)msﬁm 250x4. 6 mm
9

hexane/ et hanol’ /mn flowra (-)-enantioner. 'H NWR

( 300MHz, @3023 6 gs(chmgml)( ef 2 érq;lﬂuqroa&(‘( medhylergpropybanisale, 8fpd m. 99 5

(d 10 6 Fraito)gf dnytifopinydld and 13k bfokdler delaigacded): © 7
Exanmpl e 51 H d@plride Sr0C kr 58 minltesbi2l 58 bYWSNnnMIX@E[CL@R R)bis-tert-butyl-
8) 31- 8- Et hyl - 2, 3d|f|uoro 1(7-flLuoro-2-neth méumazom 5-y|)amno| 15

6-(trifl uoron@xamhmeEHeOM@SbEs)eah%maimimmm hang.- the reagtioniaixiHAds way

Ex I f R
011 or o 5! et ArE e B RGP w8 rppfRn AR S hifTied brameans oy (0. 44
mmol ) of f§ antcﬂam?rdﬂruma@ograrmy faml gllita g GhéxenadetthyDadettte 05100 ). Thisigives
tetraet hoxide are reacted to

5- ([ (2R', 4R~- 746(729 af efhy| (Ford 4@('%%?1@{94)5)@2@“?02 hydroxy-2-
L oo R M R Atenpdld SR Bz Frikhit Wit oA BRARYOrBAE BRedsdbr. 121

ng of chr onmat ¢ pur| nne are c
Exanple 29 agreaﬂélﬁhmtﬁm% 18.Wg (@3 Snimolh bf QlfhyU.EM—hCIG(deﬂUbhi o de sol ut i on

to give the
methoxyphenyl)-2-hydroxy-2-(triflucromethyl}-hex-4-enoate in 600 ml of diethyl

15 ether are cooled to -5°C and aver 10 minutes 3.44 mg (90.7 mmal} of solid
lithium aluminium hydride are added in portions. The mixture is stirred at room
temperature for 2 hours and poured into saturated ammonium chloride solution.
The suspension is filtered through Celite, the filter bed being rinsed thoroughly
with ethyl acetate. The phases of the filtrate are separated and extraction is

20 carried out again with ethyl acetate. The extracts are washed with saturated
sodium chloride solution and dried over sodium sulphate and the solvent is
removed in vacuo to give 13.9 of crude £/7-4-(3,4-difluoro-2-methoxyphenyl)-2-
{trifluoromethyl)-hex-4-ene-1,2-diol. 16 g (49 mmol) of (E/Z-4-(3,4-difluoro-2-
methoxyphenyl)-2-(trifluoromethyl)-hex-4-ene-1,2-diol are dissolved in 680 ml of

25 methanol and 9.4 ml of acetic acid, and 1.07 g of palladium on carbon (10%) are
added. The suspension is shaken under a hydrogen atmosphere at atmospheric
pressure until reaction is complete. The mixture is filtered through Celite, the
filter bed being rinsed thoroughly with ethyl acetate. Removal of the solvent
gives 16.1 g of crude 4-(3,4-difluoro-2-methoxyphenyl)-2-(trifluoromethyl)-

30 hexane-1,2-diol as a mixture of the diastereomers. 16.1 g (49 mmol) of 4-(3 4-
difluoro-2-methoxyphenyl)-2-(trifluoromethyl}-hexane-1,2-diol in 600 ml of
dichloromethane and 220 ml of DMSO are admixed with 33.5 ml (242 mmol) of
triethylamine and in portions over 10 minutes with 29.8 g (188 mmol) of pyridine



desired product. Preparative thin-layer chromatography on silica gel
(hexane/ 2- propanol 15% vyields 25 ng of desired product. 25 1H NWVR (300
MHz, CD30OD); 6 = 0.99 (t, 3H), 1.78 (ddq,-7d-H), 2.04 (dd, 1 H, 2.06 (m 1
H, 2.44 (dd, 1 H, 2.81 (s, 3H, 3.32 (m 1 H, 517 (s, 1 H, 6.63 (dd,1
H, 6.66 (d, 1 H, 6.83 (d, 1 H, 9.56 (s, 1 H Exanple 51A 151 B 30

(5(x, 6a, 8(3)-8-Ethyl-2,3-difluoro-5-[(7-fluoro-2-nethyl qui nazol i n-5-yl)am no

1-6- (trifluosogebmplex. e rhiduiesit shfredfonapblRa fd eafirbted sthmonigtheaved by
means of preparative chiral HPLC (Chiralcel OD-H 5p) into th

e
enant i oner i cathlgrigeiselutionipadded: Theymixture isptigedifona furtherd minutgs, teLc. R =

5.14 min (Chiralcel H T NQl.,. % .>.20% 20" ), 1
i 1 11 ow rERES qreesatied s StatPis EEHRAREWIR SionbibrRnang T8, )i oo
OD-H 5p, 250xdxtfadiardwaskeaalitt watesland’dried RRYsodin sulbhatd. Mhe sdloantrist e)
In the sanme way it is possible to prepare the follow ng: Exanple 52 O+

Chiral F B F rengoved ingracuonthen ¢olumin ghromatogsaphyron silica gel
o (111 1 ugr ordiaghs SRyl o7 it PaeR? TN k2R MB8GHF B ", 7
~F F F OH fethd¥ypBRenyl)-2-Hydroxy-2-(triflucromethyl)hexanal

"H-NMR (300 MHz, CDCls); 8 = 0.75 (t, 3H), 1.55 - 1.73 (m, 2H), 2.30 (dd, 1H),

2.54 (dd, 1H), 3.06 (m,1H), 3.92 (s, 1H), 3.96 (s, 3H), 6.75 - 6.84 (m, 2H), 9.02

10 (s, 1H) and 3.9 g (2R, 48)4-(3,4-difluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl}hexanal
'H-NMR (300 MHz, CDCls); 5 0.71 (t, 3H), 1.50 - 1.70 (m, 2H), 2.33 (dd, 1H),
2.41 (dd, 1H), 2.87 (m,1H), 3.60 (s, 1H), 3.95 (s, 3H), 6.75 - 6.86 (m, 2H), 9.69
(s, 1H).

15 300 mg (0.92 mmol) of (2R, 4R)-4-(3,4-difluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyi}hexanal and 146 mg (0.92 mmol) of 5-amino-2-
methylquinazoline are dissolved in 20 ml of toluene, and the solution is admixed
with 0.29 ml {0.92 mmol) of titanium teri-butoxide and 0.1 ml of acetic acid. The
reaction mixture is heated at 100°C for 2 hours, cooled, poured into water and

20  stirred vigorously. The suspension is filtered through Celite, the filter bed being
rinsed thoroughly with ethyl acetate. The phases of the filtrate are separated and
extraction is carried out again with ethyl acetate. The extracts are washed with
saturated sodium chloride solution and dried over sodium sulphate and the
solvent is removed in vacuo to give 349 mg of (2R,4R)-4-(3,4-difluoro-2-

25  methoxyphenyl)-1-[(2-methylquinazolin-5-yl}imino]-2-({trifluoromethy!)hexan-2-ol
as a crude product. The crude imine is dissolved in 35 m! of CH,Cl> and the
solution is cooled to -30°C. 6 ml (6 mmol) of a 1M BBr; solution in
dichloromethane are added slowly dropwise over 5§ minutes and the reaction
solution is allowed to warm to room temperature over 16 hours. It is poured onto

30  a mixture of saturated NaHCOj; solution and ice. Extraction is carried out
repeatedly with ethyl acetate and the extracts are washed with saturated NaCl
solution and dried over Na>SO;. Purification by column chromatography on silica

gel (hexane fisopropanol 0-10%) and subsequent HPLC separation on a chiral



NN '"NT (5S. 6R 8R)-8-Ethyl-

3-difluoro-5-[(7,8-difluoro-2-nethyl gui nazol i n-5-yl)am nol -
6-(trifluoronethyl)-5,6.7.8-tetrahydronaphthal ene-1, 6-di ol 25 Exanple 54
one FF | F/ :~F NH 30 HNO 54l (I a, 2a, 4,0 -4-ethyl-6,

7-di fluoro-2,5-di hydroxy-2-(trifluoronmethyl)-1,2,3,4-

tetrahvdronapht hal en- 1-yl | am no) aui nolin-2(1 h)-one -73- In the sane way as
i n Exanpl e 293 rzg)r{a@,e%qub)m fofb?ﬂucﬂfﬁﬁalﬂrc@l—#m R; = 8.36 min

di f 1 uoro- 2- rret droxy-2-(trifluoronet hyI)hexanaI 132 nmg (0.97
mmol ) of 5- anqemrq:mei@[bﬁuze!aew Swenahex@nez/ethanobﬁ%.|1t@Hnwmﬂpmna§@taﬁ)t>bede
are reacted tG et

5-{[ (2R, 4Rl 18@%"&?? I uor o- 2- met hoxyphenyl ) - 2- hydr oxy-2- 5

(trifluorometfy NIR ¥bOMERE OO, 8 0@@({1 ﬂgl@wqmq 3By, msan owgdqe 99 no

are cyclized |nthe sanme way as In Exanp -400€ w'th f
1 M barobt rﬂdldrdhﬂ)oﬁﬁsciddﬂlldh 268@\&4)1; BéOd(@mﬂé)d 5008ty i), 6159J(|dd 1H},

hr omat h il I, (h / t 33-100% yields 25 f
Che dos: Ped” $72ddcTHL 7677 RN, A Eb BB 488 8 %0700 1 Sy 1o ©
(ddg, 1H), 1.94 (m 1H), 1.96 (dd, 1 H), 2.34 (dd, 1 H, 3.28 (m 1 H),

4.94 (s, 1 H, 6.43 (d, 1 H), 6.50 (d, 1 H, 6.58 (dd, 1 H), 6.68 (d, 1 H),

7.33 (t, 1 HExample6d, 1 H). Exanple 54A 154B 15

HO
F " F .
10 R
F OH

F NH

o

|
Neo N

(5, 6, 83)-8-Ethyl-2,3-difluoro-5-[(7-fluoro-2-methylquinazolin-5-yl)amino]-
15 B-(trifluoromethyl)-5.6.7 8-tetrahydronaphthalene-1.6-diol

In the same way as in Example 50, 137 mg (0.42 mmol} of (2R*,4R*)-4-(3,4-

difluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal, 78 mg

(0.44 mmol) of 5-amino-7-fluoro-2-methylquinazoiine and 0.2 ml of titanium
tetraethoxide are reacted to give 5-{[(2R*,4R*)4-(3,4-diflucro-2-methoxypheny!)-

20  1-{(7-fluoro-2-methylquinolin-5-yl)imino]-2-(trifluoromethyl}hexan-2-ol. 121 mg of
chromatographically purified imine are cyclized in the same way as in Example
29 at —40°C with 2.5 ml (2.5 mmol} of 1 M boron tribromide solution to give the
desired product. Preparative thin-layer chromatography on silica gel (hexane/2-
propanol 15%) yields 25 mg of desired product.

25 'H-NMR (300 MHz, CD50D); 6 = 0.99 (t, 3H), 1.78 (ddq, 1H), 2.04 (dd, 1H), 2.06
(m, 1H), 2.44 (dd, 1H), 2.81 (s, 3H), 3.32 (m, 1H), 5.17 (s, 1H), 6.63 (dd,1H),
6.66 (d, 1H), 6.83 (d, 1H), 9.56 (s, 1H)

Example 51A/ 51B

30  (50,6a,8p)-8-Ethyl-2, 3-difluoro-5-[(7-fluoro-2-methylquinazolin-5-yl}amino]-6-
{trifluoromethyl)-5,6,7,8-tetranydronaphthalene-1,6-diol is cleaved by means of
preparative chiral HPLC (Chiralcel OD-H 5p) into the enantiomerically pure

compounds:



5-{[ (I a, 2a, 4/3)-4-Ethyl-6, 7-difluoro-2,5-dihyd roxy-6,
7-difluoro-2-(trifluoronethyl)-

1, 2, 3, 4-tetrahydronapht hal en- 1-yl ] am no} quignol i n-2(1H)-one is cl eaved by
means of preparative chiral HPLC (Chiral pak OD-H 5i.) into the
enantionmerically pure conpounds: 20 (-)-Enantioner: analytical HPLC. R, =
7.68 mn (Chiral pak 1 A 5p, 250x4.6 mm hexane/ethanol 10% 1 m/mn flow
rate) (+)-Enantiomer: analytical HPLC. RR = 9.35 min (Chiralcel |A 5p,
250x4.6 mm  hexane/ethanol 10% 1 m/mn flowrate) 25 Exanple 55 F F X F
F OHF NH 30 (t){sentiemezsanalytiealRLC3RGT £ ifomin (Chiralcel@ R S,

i nolin-5-yl)am o/ = o ) .
6-(trifluor o%‘?}%?-"%‘T‘a'."?’.‘%‘ﬁ’%ﬁhraé‘ﬁly%ﬁ’onigﬂ(%%%oéné-%’-”m g?w_r%?_) In the sane
way as in ExappEpadfliométGralytlcal BiPLOTR, = 866 (RIR(CHithict CD4 5, 250x4.6 mm,
di f1 uoro- 2- net hoxyphenyl E 2- hydr g)Xé- 2- ((it rifluoronethyl)hexanal, 132 ng (0.97
mmol ) of % ankexai@/ethrnal = HR0¥n20Id rol/min figw sated i t ani um t et r aet hoxi de
are reacted to give
5- ([ (2R*, 4R*) - 4- (3, 4-di f | uor o- 2- met hoxyphenyl ) - 2- hydr oxy-2- 5
(trifluoronet hythehsambeiway i isrposyible woprepazé the foHowing:234 ng of crude
imne are cyclized in the sane way as in Exarrpée|29 at -20Cwith 2 m (2
mol ) of 1 M EKaM®¥e 82i br oni de sol uti omto gi vE't he desired product.
Preparative thin-layer chromatograghy~ga~sifl jca gel (hexane/2-propanoi 17%
yields 15.4 ng of the desired producl -l-‘KNNR (300MHz, CD3OD); S = 0.92
(t, 3H, M 76 (ddg, 1H), 1.95 (m 1H), 1.P9%dd, 1 H, 2.38 (dd, 1 H, 2.78
(s, 3H, 3.30 (m 1 H, 5.09 (s, 1 m’% (dd, 1 H, 6.69 (d, 1 H), 7.38

F

|

(m 2H), 7.56 (t, 1 H, 8.46 (d, 1 ; anpl e 56

N:. N

Y

(5S,6R, 8R)-8-Ethyl-2, 3-difluoro-5-{{8-flugro-2-methylguinazolin-5-ylJamino]-
15  B-(trifluoromethyl}-5,6,7 8-tetrahydronaphthalene-1.6-dio!

Example 53 HO™
F ; |=k .
E . OHF
F -NH
zo o)
N

N:. N

T

(58,6R,8R)-8-Ethyl-2 3-difluoro-5-[(7,8-difluoro-2-methylguinazolin-5-ylamino]-
B-(trifluoromethyl)-5,6.7 8-tetrahydronaphthalene-1.6-diol

25
Example 54
OH ™
F : Fk F
e NH
| e
30 1
HN
0

5-{[(1a,2¢,45)-4-ethyl-8,7-difluoro-2, 5-dihydroxy-2-(trifluoromethyl}-1.2 3 4-
tetrahydronaphthalen-1-yllaminolquinolin-2(1H)-one




ISFFFOH H I/ OH"IN i 20

5-ff(ta, 2a, 4%)-4-Et hyl -6, 7-di fl uoro- 2. 5-di hvdroxy-2-(trifluoronethyl)-1, 2,3,
4- tetrahvdronapht hal en-1-yl | am no) pht hal agi.n-1-one I n the same way as in
Example 29, 372 ng (1.14 mmol) of (2R*,4R*)-4-(3, 4-

di f1 uoro-2-met hoxyphenyl) - 2- hydr oxy-2- (trifl uoromet hyl ) hexanal, 200 ny

(1.14 mmol) of 5-am nophthal azin-1-one and 0.36 nl of titaniumtetra-tert 25

but oxi de are repetsind Wagiastin Example 29, 210m (0 64 mmol) of (2R*,4R*)-4-(3 4-
5-{[(2R*, 4RI - 4- (3, 4-di f| bUor o- 2- n'ethoxyphen %

hyd(rj oxy- 2- ( t r difluow-Sreethpxyphanmi-2rydicxy: i u@n@m%tbvllaﬁqmaé 13250dny s
o 011 8 mofty ShoR R S-AinoaE iR ofg A 22 Tl G afdn h@hﬂdgeiﬁ%%a%ﬂﬁ&b

product. Pregs riacter] fohdive W(@Rmvm{midmhmiznm%tﬂo?phsﬁyl) -2-hydroxy-2-

(hexane/ 2- propanol 179 30 yields 249 ng of the desired product 1H NVR (300
Mz, cD30; griflugropgmwtiyl)hexylidenelaminalgginoingdy1H)ro0e. 234 mg pf crudedwing g 1

112,37 (58, by REshP by PEBpbR 2 195 Chay o G 83005,

the same way b:brdnarmﬁﬁﬁqublﬁalmtmrptroegm fhé d@si‘reifmmbo%lmﬂnlncu‘m@m raphy
Exanple 57 HF F. F 5 cl Chl or o- 8- et hyl - 2-f| uor o-5-f

( 2- et hyl gui n@? &ilica-gs! mqwfﬁiml@q@amﬁ%@%@mm 25 g of thedesired
5,6,7, 8- tetrag%%rggapht hal ene- 1. 6-di ol and

10 'H-NMR (300 MHz, CD3OD); & = 0.92 (t, 3H), 1.71 (ddg, 1H), 1.94 (m, 1H), 1.96
(dd, 1H), 2.34 (dd, 1H), 3.28 (m, 1H), 4.94 (s, 1H), 6.43 (d, 1H), 6.50 (d, 1H),
6.58 (dd, 1H), 6.68 (d, 1H), 7.33 (t, 1H), 8.18 (d, 1H).

Example 54A /54B

15
5-{[(1a 2a,4/)-4-Ethyl-6,7-difluoro-2,5-dihydroxy-6,7-difluoro-2-(trifluoromethyl)-
1,2,3,4-tetrahydronaphthalen-1-yllamino}quinoclin-2(1H)-one is cleaved by
means of preparative chiral HPLC (Chiralpak OD-H 5u) into the enantiomerically
pure compounds:

20
(-)-Enantiomer: analytical HPLC: R, = 7.68 min {Chiralpak IA 5y, 250x4.6 mm,
hexane/ethanol 10%, 1 ml/min flow rate)
(+)-Enantiomer: analytical HPLC: Ry = 9.35 min (Chiralcel IA 5y, 250x4.6 mm,
hexane/ethanol 10%, 1 mi/min flow rate)

OH \
F ‘. F
Lk
F CoH
NH

o

30 N |

25
Example 55

(50,60 80)-8-Ethyl-2, 3-diflucro-5-[(2-methylgquinolin-5-ylJaming]-
8-(triflucromethyl)-5,6,7, 8-tetrahydronaphthalene-1.6-diol




Example 58 H F FF 15 C / OHF NH N 3-Chloro-8-ethyl-2-fluoro-5-f
(7-fluoro-217-net hvl oui nazol i n-5-yl)am nol -6- 20
(trifluoromethyl)-5.6.7.8-tetrahvdronaphthal-ene-1.6-dial and Exanple 59 H
FFF 25C / OHF gNH HNC O -7-Ch | oro-4-ethyl-6-fluoro-2.5-d i h yd
roxy-2 -(tr ifl uoro met by 1)-1 2.3.4 30 tetra

hydr onapht hal en-1-vl |l am no}au[nolin-2(1 H)-one -76- and Exanple 60 OHS f ~

IF 7, C 1Y theNdnfe Qa?u&%t@hhﬂé%ﬂ% hu%(cﬁs& mmol) of (2R*,4R*)-4-(3,4-

uor o- 2, 5-di hvdroxy-2-(trifluoronethvl)-

t et r ahydr onapdiflmcezrnlettzpmherwl)r%—bmmw&(tnﬂtmfemeibylmanekaﬂﬁi@ ®g61 OH F
(0.97 mmol) of 5-aminoquinolin-2(1H)-one and 0.27 ml of titanium tetraethoxide

are reacted to give 5-{[(2R* 4R*)-4-(3,4-difluoro-2-methoxyphenyl)-2-hydroxy-2-
5 (triflucromethyl)hexylidenelamino}quinolin-2(1H)-one. 234 mg of crude imine are

cyclized in the same way as in Example 29 at —20°C with 2 m| (2 mmol) of 1 M
boron tribromide solution to give the desired product. Preparative thin-layer
chromatography on silica gel (hexane/2-propanol 17%) yields 15.4 mg of the
desired product

10 "H-NMR (300MHz, CD;0D); 3 = 0.92 {t, 3H), 1.76 (ddq, 1H), 1.95 (m, 1H), 1.99
(dd, 1H), 2.38 (dd, 1H), 2.78 (s, 3H}, 3.30 (m, 1H), 5.09 (s, 1H), 6.59 (dd, 1H}),
6.69 (d, 1H), 7.38 (m, 2H), 7.56 (t, 1H), 8.46 (d, 1H).

Example 56

HY
15 P i F
L F
F OH

20  5-{(1a.2a,458)-4-Ethyl-6,7-difluoro-2,5-dihydroxy-2-(trifluoromethyl)-1.2,3 .4-

tetrahydronaphthalen-1-yllaming}phthalazin-1-one
In the same way as in Example 29, 372 mg (1.14 mmol} of (2R*,4R")-4-(3,4-
difluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethylhexanai, 200 mg

{1.14 mmol) of 5-aminophthalazin-1-one and 0.36 ml of titanium tetra-tert-

25  butoxide are reacted to give 5-{[(2R* 4R")-4-(3,4-difluoro-2-methoxyphenyl)-2-
hydroxy-2-(triflucromethyl}hexylidenelamino}phthalazin-1-one. 560 mgq of crude
imine are cyclized in the same way as in Example 29 at -30°C with 11.8 ml
{11.8 mmol) of 1 M boron tribromide solution to give the desired product.
Preparative thin-layer chromatography on sitica gel (hexane/2-propanol 17%)

30 vyields 249 mg of the desired product
'H-NMR (300 MHz, CDs0D); & = 0.92 (t, 3H), 1.70 (ddq, 1H), 1.95 {(m, 1H), 1.96
(dd, 1H), 2.37 (dd, 1H), 3.29 (m, 1H), 3.81 (s, 3H), 5.03 (s, 1H), 6.58 (dd, 1H),
7.07 (dd, 1H), 7.61 (d, 1H), 7.62 (d, 1H), 8.51 (s, 1H).



OHF 15 NHN /N T (5a, 6a,

813) - 2- Fl uor 0- 5-1 ( 2- net hyl aui nazol i n-5-yl)am nol - 8-prop-1 -vl-6-
(trifluoronmethyl)-5.6.7,8-tetrahydronapht.hglLene-1.6-d iol 20

4- (3- Fl uor o- 2- et hoxyphenyl ) - 2- hydr oxy-2- (tri fl uoronet hyl ) heptanal: 25 g
(213 mmol ) of 2-fluorophenol in 150 m of dichloronmethane and 24 ml of
pyridine are adm xed dropwise at OCwith 21 m (210 nmol) of butyryl
chloride. The mxture is stirred for two hours and adm xed with 100 m of 2
M hydrochloric acid. Extraction is carried out with dichloromethane and the
extracts are lndtbrspme way it inpossibletpinrgpate from drehosat2fuecrorhenelhe
renmoval of t Pﬁ;g? in vacuo give 40 g of 2-fluorophenyl butyrate. 40 g
(213 mmol ) of~"Z=TFuofophenyl butyrate im 22 ml of 1,2-dichlorobenzene are
added dropwi se to 28 g (213 nmol) of Falupiwibptrichloride in 25 m  of

1, 2-di chl or obenzene and the nixture isll slbsletGyently stirred at 100C for 20
hours. 1tSis cooled, diluted with 30°i ¢hl r ofet hane and poured cautiously
onto a mxture of 2 M hydrochloric aci d ice. The phases are separat ed,
extraction is carried out wwth dichlo t hane and the extracts are washed
Wi th saturated sodiumchloride solution_ afd dried over sodium sul phate. The
crude product is purified by -77- colum ¥thromatography on silica gel

(hexane/ et hyl acetate 0-10% to give 20.7 g of
ﬂ@@b-@f{iﬂ&wé@eﬁ%ﬂ-r 0-

1- (3-fluoro-24] -
2- hydr oxyphe 3 21f igttha

sol ution10s a%l6]x8&detahydrddaphthateheph6alisli um car bonate and 14 nl (230 mmol)
of 5 nethyl iodide. The mxture is stirred at 70C for 6 hours and at room
tenperature for 12 hours and then the solvent is largely renoved. The
residue is pgyjed into water and subjected to extraction with diethyl
ether. The extracts are washed with water and dried over sodi um sul phate,
and renoval dExarmelesd8vent in vacuo gives 20.7 g of

1- (3-fl uoro- 2- net hoxyphenyl ) but an-1-one.?"31. 7 g of zinc 10 dust and 660 ngy
of lead(ll) chloride are suspended inf

15 ¢l

NH

3-Chloro-8-ethyl-2-fluoro-5-[(7-fluoro-2-methylquinazolin-5-ylyaminol-6-

20  (trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol

and

Example 59

25 cl OHF

NH

HN

o]

5-{[-7-Chloro-4-ethyl-6-fluoro-2 5-dihydroxy-2-(trifluoromethy(}-1,2,3.4-
30 tetrahydronaphthalen-1-yllamino}quinclin-2(1H}-one




roomtenperature 29.5 m of di brononet hane are added. The m xture is stirred
for a further 30 m nutes and adm xed dropwise at OCwith mM 56 m (56 muol)
of al Mtitaniunm1V) chloride solution i.nsdi chl oronet hane. The cool ing bath
is renoved and after 30 mnutes at roomtenperature 10.3 g (52.5 mmwol) of
1- (3 15 fluoro-2-nmet hoxyphenyl)butan-1-one in 50 mMl of THE are added

dropwi se. The reaction mxture is stirred at roomtenperature for a further
hour. It is diggited with diethyl ether and poured cautiously onto a mxture
of 4 Mhydrochloric acid and ice. The phases are separated, extraction is
carried out VExamplebByl ether, the extracts are washed with water and
dried over sodium sul phate and the solvefit :20 i s renoved. The crude product
is purified by colum chronat ography tTcar gel (hexane/ diisopropyl

ether 0-109% to give 4.26 g of 2-flugqf 0 t hyl enebutyl ) ani sol e. 698 ngy
(2.56 mol) of 1,1 -bi-2-naphthol are admi¥ed with 2.56 mM (1.28 mol) of a
0.5 Mtit&niumtetraisopropoxide sol uti1oh in toluene and the red solution is
25 stirred at roomtenperature for 2 h 4.26 g (21.9 mmol) of
2-fluoro-6-(1 nmethyl enbutyl)anisole and45.7 m (44 mmol) of ethyl
trifluoropyruvate are added and the n’xt%Ure is heated at 140C for 18 hours.
After cooling it is immediatel purified by col um chromat %raphy on silica
gel (hexanel ebflyl-Codeno-A-etin-stiy Sylidraxnd- (fiflworemethy-1.2,.3 4-

4-(3-fluor Oww%%ﬁ&ﬁ&"%w'%gm onet hyl ) hept - 4- enoat e.
2.6 g (7.1 =(S= 1T U0t o-2-

met hoxyphenyl ) - 2- hydr oxy-2-(trifl uoronet hyl ) hept-4-enoate are dissolved in
65 mM of nethanol and the solution is adm xed with 260 ng of pall adi um on
carbon (10% .amthe suspension i s shaken under a hydrogen atnosphere at _7B-
at nospheric p#?i'?'ﬂee &or 4 hours until trLe\hydrogen uptake is 155 m . The
mxture is fi P rough Celite, the fiiIter bed being rinsed thoroughly
with ethyl acetate. Renmoval of the sol {&nt gives 2.6 g of ethyl

4- (3-fluoro-2- methoxyphenyl)-2-hydré rJ|<f=I uor oet hyl ) hept anoate. 2.6 ¢
(7.1 mmol ) of 5 ethyl o F

4-(3-fl UQz0- 2- met hoxyphenyl ) - 2- hydr oxy- 2- (

o i %'l uor onet hyl ) - hept anoate in

150 m of "diethyl ether are cooled to and over 15 mnutes 520 g (14.2
mrol ) of solid lithium alum nium hydri e added in portions. The mxture
is stirred at -15C for 1.5 hours, follo by dropw se addition in

(5a.6a.8pB)-2-Fluoro-5-[{2-methylquinazolin-5-yl)amino]-8-prop-1-yl-6-
(trifluoromethyl)-5.6.7 8-tetrahydronaphthalene-1.6-diol

20  4-(3-Fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyli}heptanal:
25 g (213 mmol) of 2-fluorophenol in 150 mi of dichloromethane and 24 ml of
pyridine are admixed dropwise at 0°C with 21 ml (210 mmol) of butyry! chlgride.
The mixture is stirred for two hours and admixed with 100 ml of 2 M hydrochloric
acid. Extraction is carried out with dichloromethane and the extracts are washed

25  with water. Drying over sodium sulphate and the removal of the solvent in vacuo
give 40 g of 2-fluorophenyl butyrate. 40 g (213 mmol) of 2-flucrophenyl butyrate
in 22 ml of 1,2-dichlorobenzene are added dropwise to 28 g (213 mmol)} of
aluminium trichloride in 25 ml of 1,2-dichlorobenzene and the mixture is
subsequently stirred at 100°C for 20 hours. It is cooled, diluted with

30 dichloromethane and poured cautiously onto a mixture of 2 M hydrochioric acid
and ice. The phases are separated, extraction is carried out with
dichloromethane and the extracts are washed with saturated sodium chloride

solution and dried over sodium sulphate. The crude product is purified by



succession of ethyl acetate and water and by a further hour of stirring

until a 10 readily filterable precipitate is formed. The suspension is
filtered through Celite, the filter bed .3gi.ng rinsed thoroughly with ethyl
acetate. The phases of the filtrate are separated and extraction is carried
out again with ethyl acetate. The extracts are washed with saturated sodi um
chloride solution and dried over sodium sul phate and the solvent is renoved

in vacuo. Sep@dl@mh%r%aqu)raqng oA s S gjéit(%&aﬁé%tm acbldte 8- 0P%) to give 20.7

(hexane/ di i sopropyl et her

4- (3-f1 uoro- @néﬂﬂ&%mﬂymgdrgxmm»pumnehonel 207 agrét Hy mnhelpohihd B- fb@r@r

t f ot t 1H- NVR (,.300 ] 3
81 ésuieeo"(mfﬁuﬁ*&?p gyl Bsitay 1rohe @ '55%"‘%‘5 in a% %.%Oet%%mﬁ)ﬂﬁn 0.5H),
2.94 (m O. 5"§olut?0r?@ édmlx@df'wﬁh 3¥5%0{§otas§9npcéﬁbnaﬁe§ﬂd(I&mQZ@U)mm%_)fiﬂ (s,
3H), 6.74 - 6. (s 300 mg (O nmol )
of 4-(3- flmormedeﬂﬁcmiwthezsmlmdﬁ TD?C(forthlou@s andtahwqmept anal and

138 ng (0.87 IU|n e are dissolved i 8 ml of
Lol uene. and tHEasplire 3L R arihingh lF AVER) 5 Brdy Bl fife tebidl &
tetraet hoxi depgBg n'it%aﬁétbﬁanmsﬁb}éf&ed ﬁ) é‘ﬂ?étﬂl@ﬂ%tl’ilgi@tﬁﬂreth& ﬂfﬁére'ictraﬁﬁoér@d
poured into water and stirred vigorously. The suspension is | tered

t hrough Cel i twashetbwithiwaier aad dref iqyer sodivm suiphaiggang ramowabohthe spbvandt e.

wh et hyt apabbee'aveseeEry & PSR Bt H b S A h o B G
sol ution {30 %\fht@nu%mmroﬁeddm%ﬁwrmaére s@8fend FOBI®RAI of THFeaRY e i n

vacuo to give 350 ng of crude
4- (3-f | uor o- roem tesmgenatuel 9.9 Mol disompnegthaae are added. The mixture is stirred

) 0 Do ool AMHREPIE AR Aoy 3o RisBCal O bRA oo BB HE, T e

-79- (5.8 mmjf)a fPfMQitathﬁB*)%hlﬂ?id‘é’fddllurtldrﬂnd:llgﬂbﬂfn%ltﬁhhén?h@bgoﬁﬁbj@dthﬁb0W| y
dropwi se over 5 mnutes and the mxture is allowed to warmto room

t enper at ure ogstoved adhatiers30 miautes & room temperatare il 8.3 (H28 romob of Tmi3kt ur e

o oL AP P B PO abEonf ST AR Qg e
sol ution and @achéh evigturdR2siidled afivo tehrbératurd Yo £ furtiie oW ML ENEEE Withn
silica gel (hexane/isopropanol 0-15%
diethyl ether and poured cautiously onto a mixture of 4 M hydrochloric acid and
ice. The phases are separated, extraction is carried out with diethyl ether, the
extracts are washed with water and dried over sodium sulphate and the solvent
20 is removed. The crude product is purified by column chromatography on silica
gel (hexane/diisopropyl ether 0-10%) to give 4.26 g of 2-fluoro-6-(1-
methylenebutyl)anisole.
698 mg (2.56 mmol) of 1,1°bi-2-naphthol are admixed with 2,56 ml (1.28 mmol)
of a 0.5 M titanium tetraisopropoxide solution in toluene and the red solution is
25  stirred at room temperature for 2 hours. 4.26 g {21.9 mmol) of 2-fluoro-6-(1-
methylenbutyl}aniscle and 5.7 mi (44 mmol) of ethyl trifluoropyruvate are added
and the mixture is heated at 140°C for 18 hours. After cooling it is immediately
purified by column chromatography on silica gel (hexane/ethyl acetate 0-15%) to
give 5.82 g of ethyl 4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
30 (trifluoromethyl)hept-4-enocate. 2.6 g (7.1 mmol) of ethyl 4-(3-fluoro-2-
methoxyphenyl)-2-hydroxy-2-(trifluoromethylthept-4-enoate are dissolved in
65 ml of methanol and the solution is admixed with 260 mg of palladium on
carbon (10%). The suspension is shaken under a hydrogen atmosphere at



and subsequent HPLC separation on chiral stationary phase afford 16 ng of
product and 26 ng of the correspondi ng (5a, 6a, 8(x) conpound (Exanple 62).
"H NWR (300 MHz, CD30OD); S = 1.00 (t, 3H).781.42 (m 2H), 1.58 (m 1H), 2.00
10 (m 1 H, 2.04 (dd, 1 H, 2.42 (dd, 1 H, 2.81 (s, 3H), 3.48 (m 1 H),
5.16 (s, 1 H, 6.75 (dd, 1 H, 6.80 (d, 1 H, 6.87 (dd, 1 H, 7.18 (d, 1
H, 7.77 (t, 1 H, 9.60 (s, 1 H. Exanple 62 OH15 FJ~F OH NHN ,N T

(5a, 6a, 8a) éirrlﬂs\a')ﬁégc?Téés?irréfﬁﬁwh@u#sﬂﬁﬂmhe“hﬁdrbbéﬁmﬁf@l{e% B TFhel- 6 20

(trifluoromnethyl 8-t etrahvdronapht ha | ene-1, 6-di ol Obtained as the

pr oduct fromrERdUIElS:iIﬂe@d hreugmCelicaha titerdiest being minsed thosorgpiyosithvethyl

%OD)l ° =, Tkt ?tngeMal %ﬁ%&ﬂg r@ﬂ}es%ﬁ% nghyf}d.-lli%-fluéyng—%- (m ZH) 212
(dd, 1 H, 6 lﬁétﬂdiQFhénm 2- I'fideéxy( Qw(trﬁluﬁ}omé’thyﬁhéﬁtanbaté 2.6 g15. ‘I(mmdl) B, 9.60

(s 1H). 25 Exa e 63 F~F T30
(5a, 6a, 819) - xthvlm{%flgo[q 2-mem@m@w@rwvamxu&(inflnowtm%hwtarmq&eeﬂo 1-yl

e T
net hoxyphenyl 1422 fireéDsy s@id kithidnh aurinine nid héd hrnatded fpomions. Bhe nol )  of

mixture is stirred at -15°C for 1.5 hours, followed by dropwise addition in
succession of ethyl acetate and water and by a further hour of stirring until a

10 readily filterable precipitate is formed. The suspension is filtered through Celite,
the filter bed being rinsed thoroughly with ethyl acetate. The phases of the
filtrate are separated and extraction is carried out again with ethyl acetate. The
extracts are washed with saturated sodium chloride solution and dried over
sodium sulphate and the solvent is removed in vacuo. Separation by column

16 chromatography on silica gel (hexane/diisopropyl ether 0-15%) yields 2.1 g of
4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)heptanal as a mixture
of the diastereomers.
'H-NMR (300 MHz, CDCl3); 6 = 0.70 (m, 3H), 0.95-1.60 (m, 4H), 1.95 - 2.20 (m,
2H), 2.32 (dd, 0.5H), 2.48 (dd, 0.5H), 2.94 (m, 0.5H), 3.26 (m, 0.5H), 3.59 (s,

20 0.5H), 3.84 (s, 0.5H), 3.89 (s, 3H), 6.74 - 6.92 (m, 3H), 8.93 (s, 0.5H), 9.62 (s,
0.5H)
300 mg (0.97 mmol) of 4-(3-fluoro-2-methoxyphenyl}-2-hydroxy-2-
(trifluoromethyl)heptanal and 138 mg (0.87 mmol) of §-amino-2-
methylquinazoline are dissolved in 28 ml of toluene and the solution is admixed

25  with 0.48 ml of titanium tetraethoxide. The reaction mixture is heated at 100° for
2 hours, cooled, poured into water and stirred vigorously. The suspension is
filtered through Celite, the filter bed being rinsed thoroughly with ethyl acetate.
The phases of the filtrate are separated and extraction is carried out again with
ethyl acetate. The extracts are washed with saturated sodium chloride solution

30 and dried over sodium sulphate and the solvent is removed in vacuo to give
350 mg of crude 4-(3-fluoro-2-methoxyphenyl)-1-[(2-methylquinazolin-5-
ylimino]-2-(trifluoromethylyheptan-2-ol as a crude product. The crude imine is
dissolved in 35 ml of CH;Cl> and the solution is cooled to -20°C. 5.8 mi



5-am no- 7-fl uor o- 2- net hyl qui nazoline and 0.5 nml of titaniumtetraethoxide
are reacted to give

4- (3-fl uoro-2-met hoxyphenyl )-1-[(7-fl uora-7g~met hyl qui nazolin-5 5
yl)imno]-2-(trifluoromethyl)heptan-2-ol. 185 ng of imne purified by colum
chromat ography (silica gel, hexane/ethyl acetate 0- 25% are cyclized in the
sane way as in Exanple 61 at-20C with 3 m (3 mmol) of 1 Mboron tribromde
sol ution to gisveniAer 6?&'1%‘85?5 QQMﬁbn uCaIch?om@tm S Added Slowh} thiﬁns@e'
(hexane/ et hyl " acetate 0-65% yields 27 ng of product and 38 ng of the 10

cor respondi ngoweﬁ(&mwteapnddhpmnww B@Ilﬁw@ yvarm tp rpgn(teaperstere ewsIOD) ;

2. a1 (d, 115 ouss. TR réighioncldios phufd o Oﬂl"véfﬂgeﬁﬁﬁmmé%g%%b :
E |7:2 (1 dg |1: '\‘(&o(jltil@orlz 5n§l\@b’b E}xtrlébtloﬁﬁﬁclarhdd oulré‘ﬁeatédﬁ(%w(fﬁeth%(l hbetaldahd ti! e 64

(5a, 6a. 8a)> Fl edrascts afg waﬁha@mmzsa&ﬁtawd bl@QI ﬁawpn st drigchaveioNas @y op- |

the product 1 Bifaroney eatelin‘sobRiedgyal AR3AER R T0iehesteldianc A5 %RE, °°

CD30D); 6 = lakW HPL43 1ibh .onlcHiral 613tion Has¥/affédd 161n , 2.15
(dd, )1 H, 2.36 ?glgs,eq}'w 2. 73é'(ma bhroo,n 3. 2oé Y hby 22 (slf 19531? 6.72

(d, 1 H), 6.7mrodadtand P, n’1@ of thg gqurqquyndlrfg en, @,@Ol) rompoundaExempla 68)..
Exampl e 65 O,k (380 MIE, cBbD); 5 280 ¢, 3H), 1.42 (m, 2H), 1.68 (m, 1H), 2.00

10 {m, 1H), 2.04 (dd, 1H), 2.42 (dd, 1H), 2.81 (s, 3H), 3.48 (m, 1H), 5.16 (s, 1H),
6.75 (dd, 1H), 6.80 (d, 1H), 6.87 (dd, 1H), 7.18 (d, 1H), 7.77 (t, 1H), 9.60 (s, 1H).

Example 62

15

(5a 6a,8a)-2-Fluoro-5-[(2-methylgquinazolin-5-yl}amino]-8-prop-1-yl-6-

20 (trifluoromethyl)-5.6.7 8-tetrahydronaphthalene-1,6-dio|

Obtained as the product from Ex. 61 after chromatographic separation:

"H-NMR (300 MHz, CD;0D); & = 1.00 (t, 3H), 1.48 (m, 1H), 1.68 (m, 1H), 1.98
(m, 2H), 2.12 (dd, 1H), 2.37 (dd, 1H), 2.77 (s, 3H), 3.19 (m, 1H), 5.24 (s, 1H),
6.74 (dd, 1H), 6.85 (dd, 1H), 6.94 (d, 1H), 7.15 (d, 1H), 7.75 (, 1H), 9.60 (s, 1H).

25
Example 63
o
F . |I=< .
F NH
30 ;/;l
NTN

{5a.,8a. 8B)-2-Fluore-5-[{7-fluoro-2-methylquinazolin-5-ylamino]-8-prop-1-yl-6-

(trifluoromethyl)-5,8.7 8-tetrahydronaphthalene-1,6-diol




2-F lu oro-5-((2-methy Ip ui noli n-5-vl)a minol-8-(Drop-2-vl)-6-(trifl uo
romethvl) 5 6 7 8-tetrah drona hthal ene-1 6-di ol

4- ( 3- Fl uor o- 2- et hoxyphenyl ) - 2- hydr oxy- 5-rgathyl -2- (trrfl uoronmet h yl)hexanal :
2- Fl uor 0- 6- (2- net hyl -1 - met hyl enepr opyl ) ani sol e can be prepared in the sane 5
way as in Exanple 61 fromisobutyryl chloride and 2-fl uorophenol. 788 ng of

ytterbiun(l11) trifluoromethanesul phonate are adm xed with 1.8 m of ethyl

trifluoropyr um@s s@ﬂfb %af a@ i taca%mo 228 5'?? {d. F‘Prn"?m@t (ot-4183-Aydrol 2-

met hyl enepropyl )ani sole in di chl or hane. Th e reaction mxture is
heat ed at 1oometrmxypbemi):ﬂdwmwsaﬂt(mﬂuoroma@ybbep'@aai,s1 50rmgc{oa&%mqih®i fied

by 10 col um hromkoﬂéqarﬁ;%me%ﬁhun%%ol% algd S@m‘f P an?LPm?g%aet%om {eaore- 8% .

This gives 2978
4- (3-fl uoro- 2re'§%iétpt>éy O@QW&H@GfB@ﬁ%WQﬁ{pﬁEhWH =[¢7-fluoro-2- methquumazolln -5-

(trifluoronethyl)hex-4-enoate, which in'the same way as in Exanple 61 are

reacted t& gwclgmumd Zi(taﬂu@rmﬁtbvl)hﬁpmm@loﬂS&WQOEmne@uzlﬂﬁdtbmqkpﬁ@nw) 2-

0 60 (0 "1 e hvoptabiephl 1R ETBE ek ARKRIG acpnd B o) gt Rybidea i) 0,
(m 3H, 3. 1osarﬁe3@ay(é‘§|n1Ekﬂmplia@93(520‘3ﬂwth@ﬂ18(3rrﬂn@lfﬁofGTM b%l'ﬁn 9.05 (s,

0.5H), 9.65 (s, . In the sanme way as in Exanple 61, 200 EO 62 mmol )
of 4-(3-fl uortmbgomlde solution to give the desired product. Column chromatograp y on silica

o B yeey et BRI ekoh] bl e SRR i R 2

tetraet hopy decorpéshoil 58,83) @mpound (Exampie 64
4- (3-fl uoro-2- et hoxy#ik‘lgte%) -[)( -r?et hyq(w nolpl n- S)y | )i m no] -

5- et hyl - 2- (tH-IINMBr(aﬁﬁMiyt)(th@DJZSBIO 92293y HAOI(M, Qé'l)plluﬁSf(nedll-ll))yZdUI urm

The. sans. ayidss 1H) £8235. 0281 (oo, 78S A 5 4mim, 1805 Wieofdh 25

tribromde sobubi@g 4R)®.70kay o). BINS e 181 Ve s7NAd e /e do e OffEt . Col umm
1372 (99 DT hrgt Jogs 58

chr omat ogr aphy on sili ane/ 2-propano 'and subsequent
preparative HPLC (SunFire C18 wat er/ methanol) yield 11 ng of product.

1H NWR ( 30 084(d 3H), 1.02 (d, 3H), 2.15 (dd, 1 H),

2. 37 (dd ’\/Ega"‘?c?%cﬁﬁ(m 1 , 2.73 (s, , 3.40 (m 1 H, 4.89 (d, 1 H,
5.19 (br, 1 H), 30 6.50 (d, 1H), 6.88 ( H, 7.24 (d, 1 H, 7.42 (d, 1
H, 7.49 (t, 1 H, 8.16 (d, 1 H. -82-F et 66

20 Y

(50.6a.8a)-Fluoro-5-[{7-fluoro-2-methylguinazolin-5-ylyamino)-8-prop-1-yl-6-

{trifluoromethy)-5.6.7,8-tetrahydronaphthalene-1,6-diol

Obtained as the product from Ex. 63 after chromatographic separation:

"H-NMR (300 MHz, CD;0D); 5 = 1.00 (t, 3H), 1.48 (m, 1H), 1.67 (m, 1H), 1.97
25 (m, 2H), 2.15 (dd, 1H), 2.36 (dd, 1H), 2.76 (s, 3H), 3.20 (m, 1H}, 5.22 (s, 1H),

6.72 (d, 1H), 6.74 (dd, 1H), 6.75 (d, 1H), 6.87 (dd, 1H), 9.60 (s, 1H).

Example 65 OH

30 OH



H FF J~F OdF P-NH 5 N /N 2-Fluoro-5-f

(2-met hvl qui nazol i n-5-yl)am nol - 8-prop-2-vl-6-(trifluoronethyl)- 5.6, 7,

8-t et rahydronapht hal ene-1, 6-diol 10 In thegjsame way as in Exanple 61, 280 ny
(0.87 muol ) of 4-(3-fluoro-2-

nmet hoxyphenyl) - 2- hydr oxy- 5-met hyl - 2- (tri fl uoronethyl) hexanal, 175 ng (1.1
mmol ) of 5-am no-2-nethyl qui nazol ine and 0.45 nl of tltanlun1tetraethOX|de

are reacted tz) ol i n-5-
yl')imno] - -=Z2-(tr exan- Z- 0 ng of resulting crude
i mne 15 are 8-tetdatiydron ma 6 joli n Exarrple 61 at -30C with 6 nl (6
nol ) of | Mborontrlbromde solution in dichloronethane to give the

0 700 and - STECEHRRE RSN R PRy BB A TRl e 81 &1 G

6 my of product. 20 'H NVR (300 MHz, CD3OD); 8 = 0.82 (d, 3H), 1.06 (d,

EH)H) 251(2)0( ?dz Fiudr%,ﬁ-gz-ﬁ'{bthy(ldﬂqne'l_lt)]ﬁbne;ﬂ‘oE?I%érﬁTSoIé dé)n bépf-’e?adréd |r3l'Hie séi'nél ( m
S
(d, 1 H), 57. wwayas in Emfxmp@e 63 fragm @htvyryb@ll@@mgn@ %ﬂuwonhen%ﬂifim RR / N 30

:J;rnago:zlt Eegyi/wiei&r& l”“%“ﬁ'tl%ﬁoﬁ%}ﬂ%‘%ér% ?rjatei aﬁe §dﬁ1 lxec{ th y %m of et r¥a phth al e
n-2-ol -83- Iﬂnfmbmp'yamtevand®5lgrﬁ1@@mnh@ 80Bflubfb- eqz(rﬁeml mcnol) of
cis'-[(8-fluoro-2- neth umazomSaar/‘ am no] - 3,.4' -di hyd

ro-3' -(trifl u@emmngprpgﬂ)am?@eém Spnf @hloroethane The reaction mixture is
heated at 100°C for 16 hours and after it has cooled is immediately purified by

10  column chromatography on silica gel (hexane/diisopropyl ether 0 - 8%). This
gives 2.55 g of ethyl 4-(3-fluoro-2-methoxyphenyl}-2-hydroxy-5-methyl-2-
(trifluoromethyl)hex-4-enoate, which in the same way as in Example 61 are
reacted to give the diastereomer mixture of 4-(3-fluoro-2-methoxyphenyl)-2-
hydroxy-5-methyl-2-(trifluoromethyl)hexanal.

15 "H-NMR (300 MHz, CDCl); 5 = 0.69 (d, 1.5H), 0.72 (d, 1.5H), 0.96 (d, 1.5H),
0.98 (d, 1.5H), 1.55 - 2.24 (m, 3H), 3.10- 3.30 (m, 1H), 3.89 (s, 3H), 6.78 — 7.08
(m, 3H), 9.05 (s, 0.5H), 9.65 (s, 0.5H).

in the same way as in Example 61, 200 mg (0.62 mmol) of 4-(3-fluoro-2-
methoxyphenyl)-2-hydroxy-5-methyl-2-(trifluoromethyl)hexanal, 125 mg

20  (0.80 mmol} of 5-amino-2-methylquinoline and 0.3 ml of titanium tetraethoxide
are reacted to give 4-(3-fluoro-2-methoxyphenyl)-1-[(2-methyquinolin-5-yl)imino)-
5-methyl-2-(trifluoromethylihexan-2-ol. 229 mg of imine purified by column
chromatography (silica gel, hexane/ethyl acetate 0 - 35%) are cyclized in the
same way as in Example 61 at —=20°C with 5 ml (6 mmol) of 1 M boron

25 tribromide solution in dichloromethane to give the desired product. Column
chromatography on silica gel (hexane/2-propanol 0-15%) and subsequent
preparative HPLC (SunFire C18, water/methanol) yield 11 mg of product.

'H-NMR (300 MHz, CDCl3); § = 0.84 (d, 3H), 1.02 (d, 3H}), 2.15 (dd, 1H), 2.37
(dd, 1H), 2.54 (m, 1H), 2.73 (s, 3H), 3.40 (m, 1H), 4.89 (d, 1H), 5.18 (br, 1H),
30 6.50(d, 1H), 6.88 (m, 2H), 7.24 (d, 1H), 7.42 (d, 1H}, 7.49 (f, 1H), 8.16 (d, 1H).



1,1' (2' H) - napht hai en] -3' -0l (WD 2005/034939) in 1.2 m of dichloronethane
are admxed with 0.6 m (0.6 mmol) of 1 MBBr3 solution. Subsequent
refluxing for 5 4 hours then preparative _tghi.n-1ayer chromatography on silica
gel (hexane/2- propanol 10% afford 15 ng of product. 'H NVR (300 MHz,
CDhCl3); 5 =2.08 (dd, 1H), 2.43 (dd, 1H), 2.93 (s, 3H, 3.93 (m 1 H, 5.14
(d, 1 H, 5.33 (d, 1 H, 537 (d, 1 H, 550 (d, 1 H, 583 (ddd, 1 H,

6.77 (dd, 1 H, 7.17 - 7.26 (m 3H), 7.35 (d, 1 H, 7.51 (dd, 1 H, 9.32 (s,
1 H. 10 Exanple 68 F F / ONF ~ NH 15 HN O 5-{I 4- Et henyl - 2- hydr oxy

-2-fl uoro- 2- (Examplo66net hyl )- 1, 2, 3. 4-
t et rahvdr onapht hal en-1-vl | am no) gui nal i
Exanpl e 30B, 50 ng (0.12 mml) of 5-
hydr oxy-3 - (trifluoronethyl)spiro[cycl obexa
yl ] am no}qui nolin-2(1 H)-one (WO 2005103
are admixé& with 0.6 m (0.6 mmol) of Wi BBr3 sol ution. Subsequent
refluxing for4 hours then preparative tfinn-1ayer chrorratography on silica
gel (hexane/2- propanol 10% afford 19 rof product. 25 'H NVR (300 MHz,
CD30D); 5 = 2.01 (dd, 1 H, 2.43 (dd, 3H)I, 3.92 (m 1 H), 5.23 (d, 1 H),
5.29 (d, 1 H), 533(d 1H) 538(d 1 H, 582(ddd 1_H) 656(m 3H),
7.14 - 7.37 (ZdFlump-5-H2 figuinazolinSeyhams ; -6 (afgaronethy|

5,6.7 .8-tetrahydronaphthalene-1.6-diol
10  In the same way as in Example 61, 280 mg (0.87 mmol} of 4-(3-fluoroc-2-

\ -one In the sane way as in
|Q§/dro 3'- 20

&1, 1' (2' H) - napht hal en- 4' -
) in 1.2 m of dichloronethane

methoxyphenyl)-2-hydroxy-5-methyl-2-(trifluoromethyl)hexanal, 175 mg
(1.1 mmol) of 5-amino-2-methylquinazoline and 0.45 mi of titanium tetraethoxide
are reacted to give 4-(3-fluoro-2-methoxyphenyl)-1-[{(2-methylguinazoliin-5-
yllimino]-5-methyl-2-(trifluoromethyl)hexan-2-ol. 360 mg of resuiting crude imine
15  are cyclized in the same way as in Example 61 at —30°C with 6 ml (6 mmol) of 1
M boron tribromide solution in dichloromethane to give the desired product.
Column chromatography on silica gel (hexane/ethyl acetate 0-70%) and
subsequent preparative HPLC (SunFire C18, water/methanol) yield 8 mg of
product.

20 "H-NMR (300 MHz, CD;0D); & = 0.82 (d, 3H), 1.06 (d, 3H), 2.12 (dd, 1H), 2.21
(dd, 1H), 2.69 (m, TH), 2.83 (s, 3H), 3.51 (m, 1H), 5.00 (s, 1H), 6.69 (d, 1H),
8.75 (dd, 1H), 6.89 (dd, 1H), 7.20 (d, 1H), 7.77 (&, 1H), 9.63 (s, 1H).

25 Example 67

30
4-Ethenyl-1-[(8-fluoro-2-methylguinazolin-5-yamino}-2-(trifluoromethyl)-1,2.3 4-

tetrahydronaphthalen-2-ol




- 84-

5-{14- Et hyl - 2- hydroxv-2-fluoro-2-(trifluoronethyl)-1, 2. 3. 4- tetrahvdronaphtha
| en-1- yll-am no}guinolin-2(1 H-one 13. 683y (34pnol) of

5- ([ 4- et henyl - 2-hydroxy -2-fluoro-2-(trifluoronmethyl)-1,2,3,4- 5

t et rahydr onapht hal en- 1-yl j am no} qui nol i n-2(1H) - one are di ssolved in 2 m of
nmet hanol under N2 at RT and the solution is adm xed vmth 3 ng of Pd-C (109 .

The mixture i trBdsaie hay ab ik EMaMisie BOBE 503§ Y0IN2dAMGH sRFHAe[(8-fluddo2pt ake:

15 M), and the reaction mxture is filtered through lite, the filter bed
being ri nsedmetwlquinazglinvd-yhaminalahaidinydrogd virifBiaremethyhseiatsyclopgopanennvir

15752 50 (m V3l Hiriapiglahl 3-8 gVd 200/ a0 b d mydedibnlyitmethaidars
(m 0.5H), 3aé’rﬁ|xéﬁlw:ﬂl 5®mlg)é4mh§l)o1|1|)M m?sr‘éJso(lﬂlonlshbséqté'é’nt(réﬂuﬂnglfbn 6.51

(d, 0.5H), 6.55 (d, 6 (d, 1H), "7.11
7.13 (t, ® 5H hourszunenprapar(aweztw Iawr@rgmatmrgpﬂy op silza gel (bemef2-15 In

th foll Exanple 70 HOF F O
O 20 vy NbforeRoRiE) Birfrd §5 BIEPRORALEE | OIS, ERtheL T oo
el 5 AR s O (151120 B 1 g B .50 2
7, M), 514 (d, 1H), 5.3 (d, 1H), 5.37 (d, 1H), 5.50 (d, 1H), 583(ddd 1H),
6.77 (dd, 1H), 7.17 — 7.26 (m, 3H), 7.35 (d, 1H), 7.51 (dd, 1H), 9.32 (s, TH).
10

Example 68 o

CH
NH

15 "

o}
5-{[4-Ethenyl-2-hydroxy -2-fluoro-2-(trifluoromethyl)-1,2, 3 4-
tetrahydronaphthalen-1-yllamino}quinolin-2({1H)-one

In the same way as in Example 30B, 50 mg (0.12 mmol) of 5-{3',4'-dihydro-3'-

20  hydroxy-3'-(triflucromethyl)spiro[cyclohexane-1,1‘(2'H)-naphthalen-4'-
yllamino}quinolin-2(1H)-one (WO 2005/034939) in 1.2 ml of dichloromethane
are admixed with 0.6 ml (0.6 mmol) of 1 M BBr; solution. Subsequent refluxing
for 4 hours then preparative thin-layer chromatography on silica gel (hexane/2-
propancl 10%) afford 19 mg of product.

25 'H-NMR (300 MHz, CD;0DY); & = 2.01 (dd, 1H), 2.43 (dd, 3H), 3.91 (m, 1H), 5.23
(d, 1H), 5.29 (d, 1H), 5.33 (d, 1H), 5.38 (d, 1H), 5.82 (ddd, 1H), 6.56 (m, 3H),
7.14 - 7.37 (m, 5H), 8.07 (d, 1H).

Example 69
30 LF



-85- 5417-Chl oro- 2. 6-di hydr oxy-4-ethyl -2-(trifluoromethyl)-1,2, 3.4-

t et rahydr onapht hal en-1-vl | -am nol aui nolin-2(1 H-one and 5 Exanple 72 HF F
FO4F NH N10 5-{12, -84 -

5- Di hvdr oxy-7-fluoro-4-nethyl-2-(trifluoromethyl)-1, 2, 3. 4-

t et rahvdr onapht hal en-1 -yl | am no}oui nolin-2(1H-one and 15 Exanple 73 F F F
OHF H .91' NH 20

5-{12, 5- Di hydroxv-7-fluoro-4-methyl-2-(trifluoronmethyl)-1, 2.3, 4-

t et rahydronapht hal en-1 -yl | am no}i sooui nolin-1 iZM one and 25 Exanple 74 F
| F F OHF NH-{ld-Bthpyl-2-hydroxy-2-fluoro-2-(trifluoromethyl)-1,2 3 4-tetrahydronaphthalen-1-

5412.5-Di hydrﬁﬁé{fn?ﬁé}hﬂ% nﬁf’zi'('i'ﬁﬁ-ﬁ}%' 2-(trifluoronethyl)-1, 2,3, 4-

13.6 mg (34pmol) of 5-{[4-ethenyl-2-hydroxy -2-flucro-2-(trifluoromethyl)-1,2,3,4-

5 tetrahydronaphthalen-1-ylJamino}quinolin-2(1H)-one are dissolved in 2 ml of
methanol under Nz at RT and the solution is admixed with 3 mg of Pd-C (10%).
The mixture is shaken for 1.5 hours under a hydrogen atmosphere (H; uptake:
15 ml), and the reaction mixture is filtered through Celite, the filter bed being
rinsed thoroughly with methanol, to give 6 mg of product.

10 H-NMR (300 MHz, CDsOD); & = 0.99 (t, 1.5H), 1.19 (t, 1.5H), 1.61 (dd, 0.5H),
1.75-2.20 (m, 2H), 1.92 (dd, 0.5H), 2.39 (dd, 0.5H), 2.60 (dd, 0.5H), 2.77 (m,
0.5H), 3.23 (m, 0.5H), 5.24 (s, 1H), 6.51 (d, 1H), 6.42 (d, 0.5H), 6.51 (d, 0.5H),
6.55 (d, 0.5H), .67 (d, 0.5H), 6.70 (d, 1H), 7.11 (t, 0.5H), 7.13 (t, 0.5H), 7.24-
7.42 (m, 4H), 8.21 (d, 0.5H), 8.26 (d, 0.5H).

15
In the same way it is possible to prepare the following:
Example 70
HO F
F
Cl OHF
F NH
zo s
“

N\\(N
3-Chloro-8-ethyl-5-[(7-fluoro-2-methylguinazolin-5-yl)amino]-6-(trifluoromethyl)-
5,6.7.8-tetrahydronaphthalene-2 6-diol

25
and
Example 71
HO F
F
Ccl OHl=

NH

30

HN



t et r ahydr onapht hal en- 1-yl | am no}i sochronen-1-one and -86- Exanple 75 HF F
F/ OHF NH5 NI O 5-{f4-Ethyl-7-fluoro-2,

5-di hydroxv-2-(trifluoromethvi)-1,2,3,4- .g5-

t et rahydr onapht hal en-1-vl | am no}gui nolin-2(11-1)-one and 10 Exanple 76 HF
F F/ OHF HZz1, 15 H

-{f4-Ethyl -7-fluoro-2,5-di hvdroxv-2-(trifluoronethvl)-1,2, 3.4-

5
tetrahvdrona%ﬂhad:mard-z\d! -H@%Mﬁ@%m%ﬂiﬂmm&ﬁﬂﬁﬁm 4- Exanple 77 H 20
\ FFFOF - - -7-fTuoro-

5-d Aelrahydionaphibeien T liaminoauinc

tet

i hydr oxy- Zetrahj dlarmino}quinolin-2(1H)-one
et rahydr onapht hal en- 1- vl | am no}i sochronen-1-one and

and
5 Example 72 H

5-{]2,5-Dihydroxy-7-fluoro-4-methyl-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllaminol}gquinolin-2( 1H}-one

and
15 Example 73 H

20
5-{[2,5-Dihydroxy-7-flucro-4-methyl-2-(trifluoromethy{)-1,2,3,4-
tetrahydronaphthalen-1-yllaminolisoguinolin-1(2H)-one
and

25 Example 74 H

i
F OHF
; ;NH
,
[n] Q
30

5-{[2,5-Dihydroxy-7-fluoro-4-methyl-2-{trifluoromethyl}-1.2 3 4-
tetrahydronaphthalen-1-yllaminolisochromen-1-one

and



Example 78 H 30 F ~F F / OHF NH F/ HN O -67- 541(1 a. 2a,
419)-4-Ethyl-6,7-d ifluoro-2,5-di hydroxy-2-(trifluoronethyl)-1, 2,3, 4-

t et rahydr onapht hal en- 1-yl | am no} oui nol i n-3g1 to-one and Exanple 79 5 FF F
FOH~NH ON H10 5-{[(1a, 2a, 48

-4-Ethvl1-6, 7-di fl uoro-2, 5-di hvdroxy-2-(trifluoronethyl)-1, 2,3, 4-

t et rahydr onapht hal en-1-yl | am no}i sogui noli n-1(2M one Exanple 80 Inventive
st er eoi soner sgfhmple 75X 11-8 MOLSTRUCTURE No. 1C 0 1L8 eff EC50 TAT eff

( TATECSSS | L81ch5 F1 / ~FNN122n %Fl pM 62% 45.5 Chiral F F ~F
OHF

5-{[4-Ethyl-7-fluoro-2,5-dihydroxy-2-(trifluoromethyi}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}quinelin-2(71H)-one
and

10 Example 76

F
F OHF
/I\ ;NH
i
o) N
15 )
5-{[4-Ethyl-7-fluoro-2,5-dihydroxy-2-(triflucromethyl}-1,2,3.4-
tetrahydronaphthalen-1-yllamino}isoquinolin-1{2H)-one
and
Example 77 "
20 F o
F OH
i ;NH
l
0 0

25  5-{[4-Ethyl-7-fluoro-2 5-dihydroxy-2-(triflucromethyl)-1,2,3 4-

tetrahydronaphthalen-1-yllaminolisochromen-1-one

and
Example 78

30




NH 29A 16 nM 77% 120 nM95% 7.5 N/N -88- HC hlr.l FF F F NH oH 30A 6.6
nM 89% 17 nM95% 2.8 N "N OHS F 1\ j<F NH oNF 43 12 nM 88% 43 nM 100%
3.6 HNH~Chlral FFF oH F NHS51A %3.nM 72% 150 nM81% 11.5 11 NIN
N FFFFNHOH 54 5.7 nM78% 490 nM76%86 /I HNO HF OHF NH 65 38 nM
58% 1 NM 73%26.3 OH\ FF F I $ NH75 7.1nM 68% 120 nM 89% 16.9 HN |

5-{[{1a, 2,4 5)-4-Ethyl-8,7-difluoro-2,5-dihydroxy-2-(triflucromethy!}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}quinolin-2(1H)-one

and
Example 79

10 5-{[(1a,2a,48)-4-Ethy!-6,7 -difluoro-2,5-dihydroxy-2-(triflucromethyl)-1.2 3 4-
tetrahydronaphthalen-1-ylJaminolisoquinolin-1({2H)-one

Example 80

Inventive stereocisomers

Diss.
Ex. IL8 TAT
MOLSTRUCTURE No. 1cso 'LBeff poco TATeff (TATecsd
IL8/cs0)
F “E F
éﬁ}k:
QH
NH 1 22nM  79%  1pM 62% 45.5
g
HK\: C hiral
~an®
Q\NH 29A 16nM  77% 120nM  95% 7.5
e
|



-89- G FIF / OHF 101 1.8 nM92% 74 nM97% 41 HN O H\ Chiral F ONF
104B 11nM 73% 300 nM 80% 27 HNO HFIr'"F C | i OHF Cy- NH 121B 3.7 nM
88% 300 NnM99% 81 1 OH Prior-art conpoungs (W2005!034939) TAT TAT Di ss.
MOLSTRUCTURE 1L8 1C50 IL8 eff EC50 eff (TATECSO 1L8Icso) F F F " 20 nM
88% 4.3 nM 100%0.22 F ~ NN I\I/ NN-90- HF F/ ONF 40nM 79% 6.5 nM 100%
0.16

. Chiral

Fm&:
OH
2.8

F\Q;NH 30A 66nM 89% 17nM  95%
i |

NH 43 12nM 88% 43nM 100% 3.6

. Chliral

; ‘ o 51{A 13nM  72% 150nM  81% 11.5

S
in;lk
: o® 54 57nM 78% 490nM 76% 86

65 38nM 58% 1uM  73% 26.3

NH 75 74AnM  68% 120nM 89% 16.9



NHF NT/N ONCIl FF / OHF NH22 nM73% 3 nM98%0.14 F ~f N 'N HF 6\
F FHF F NH 220 nM 69% 140 nM 88%0.64 Y 9HF F F OHF NH 14 nM 68% 3. 8
nM 92%0.27 HN OCF 31 nM96% 4.2 nM139%0.14 FNHF/ I N /N -91- The
out standi ng properties of the stereoisoners of the invention are
convincingly denonstrated by the exenplary sel ection of conpounds of the
present invention in conparison with a selection of conpounds of the prior
art 5 (WD 2005/034939y3 the in vitro dissociation of IL-8 inhibition from
TAT inhibition kocr aﬁgd in all cases by a factor of at |east 5.

E

l/ OH
F@"" 101 18nM  92% 74nM  97% 41
HN\HJ
[s]
HH"“- Chiral
B F.:
e
F OH
NH 104B 11nM  73% 300nM 80% 27
HN l
8]
W
H T<F
[+]}
ne 121B 3.7nM 88% 300nM 99% 81
!
0= K

Prior-art compounds (W02005/034939)

Diss.

MOLSTRUCTURE IL8ICS0 IL8eff AT TAT s
EC50  eff

IL8,cs0)

on’ 20nM  88% 43nM  100% 0.22



Exanples 81A and 81BH C | ,,CF3 OH HNI N D 10 5-{I(1R

2S. 4R) - 6- Chl or 0- 2, 5-di hydr oxv-4-net hyl -2-(trifluoronethyl)-1.2. 3. 4-
t et r ahvdr onapht hal en- | -yl | am no} - 1H qui nalggn- 2- one and 5-{f (1S, 2R, 4S) - 6-

chl oro- 2. 5-di hydroxy-4-net hyl -2-(trifluoromethyl)-1,2.3.4-tetrahvdronapht hal
en- l-yllamno}-1 H quinolin-2-one 15

5-{[ 4- (3-Chl or o- 2- net hoxyphenyl ) - 2- hydr oxy-2-tri fl uoronet hyl ) pentyl i dene] -
am no}1 H quinolin-2-one (554.1 ny, 1.16 nmol ), prepared in analogy to
descri bed processes using the correspondi ng al dehyde, is dissolved in 5.8 ni
of dichl oronet hanecand the solution is adm xed dropwi se at OCwth 12.81 ni
of a 1 Msoluti rom tribromde in dichloronethane. After t hree and a

hal f hours 20 of at 5C the b is red yire o

sat urated sodi um en carbonate sgﬁMon Zg‘} |ce@amute th 1

of ethyl acet ate @ then stirred vigorously for 20 m nutes. The et hyI
acetate phase is"® sear ted off and the aqueous phase is extracted a further
time with ethyl acet e (50 m). The conbined organic extracts are washed
with water (20 m) and brine (20 m) 25 and dried and the solvent is renoved

on a rotary evaporator. Repeat ed chromatography (Fl ashmaster, different
el uent systens) QI’OUC 31.2 ng (5.6% of the apolar diastereoner and 74.9

ng (13.3% of the P -82- diastereoner (in each case as racemates). The
| atter is described” nTEx&hpl es 82A and 82B. The apol ar di astereoner (23.9
mg) is separated i ''s enantioners 122 mdans73% chid M HPL@8(LChi r alckt
OD-HS5 .t, eluent: ne/ ethanol). This gives 8.4 ng 5 (35.2% of the

(-)-enanti oner ([a]dﬁ:"-6.4, MeOH) and 10.5 ng (43.9% of the

F F
M 220nM  69% 140nM 88 % 0.64
g
E F
" 14nM 68% 3.8nM  92% 0.27
HN 1
F 9 F
¢ 34nM  96% 4.2nM  100% 0.14



(+)-enantiomer ([a]D = +8.8, MeOH). No conclusion can of course be drawn
concerning the absolute stereochem stry. Exanples 82A and 82B 10 H O |

F,, OH HNN OS5-([(IR 2S, .91 -

4S) - 6- Chl or o- 2, 5- Di hydr oxy-4-net hyl -2-(trifluoronethvl)-1,2, 3,4-

t et rahydr onaoht hal en-1 -yl I am no}-1 H qui nolin-2-one and 5-1f{1S, 2R 4R)-6 15
chl oro- 2, 5-di hydr oxy-4-nethyl -2-(trifluoronethvl)-1,2

3,4-tetrahydronavht hal en- 1-yllam no}-1 H quinolin-2-one 65.3 ng of the

pol ar racem c di astereoner described in Exanples 81A and 81 B are separated
into its enanTme)ngtSéam#ngrﬁmtwrbes@ﬁthﬂaﬁ?tem&saro@w fahpamvestion e | el uent:

e

MeCH). No co éhPlﬁvéﬁl"bran @@ﬂgﬁ@sd?ﬁwﬂh @V!%Imiﬂﬂ?\%frd dmﬁsadsfsmétpr@r art
st ereochem st - 93- Exa 3A and 83B H HNF NH O 5

5-{[ (I R 28, 4RW6-2805503498 m]wvmﬂlssmtmofﬂ(& inhihitien BﬁﬁtmT)mmbmloa 4-

was increased in all cases by a factor of at least 5. .

Examples 81A and 81B

10
5-{[(1R 2S,4R)-6-Chlorg-2,5-dihydroxy-4-methyl-2-(triflucromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one and 5-{[(1S.2R.45)-6-
chloro-2,5-dihydroxy-4-methyl-2-{triflucromethyl}-1,2.3 4-tetrahydronaphthalen-
1-yllamino}-1H-quinolin-2-gne

15  5-{[4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-trifluoromethyl)pentylidene]-
aminc}1H-quinolin-2-one (554.1 mg, 1.16 mmol}, prepared in analogy to
described processes using the corresponding aldehyde, is dissolved in 5.8 mi of
dichloromethane and the solution is admixed dropwise at 0°C with 12.81 ml of a
1M solution of boron tribromide in dichloromethane. After three and a half hours

20  of stirring at 5°C, the batch is poured onto a mixture of saturated sodium
hydrogen carbonate solution and ice, diluted with 100 m! of ethyl acetate and
then stirred vigorously for 20 minutes. The ethyl acetate phase is separated off
and the agueous phase is extracted a further time with ethyl acetate (50 ml).
The combined organic extracts are washed with water (20 ml) and brine (20 ml)

25 and dried and the solvent is removed on a rotary evaporator. Repeated
chromatography (Flashmaster, different eluent systems) produces 31.2 mg
(5.6%) of the apolar diastereomer and 74.9 mg (13.3%) of the polar



t et rahydr onapht hal en-1-vl | am no}-8-fluoro-1 H quinolin-2-one and 5-{f (1 S
2R, 4S)-6-chloro-2,5-di hvdroxy-4-nmethyl -2-(trifluoronethyl)-1,2.3.4-

t et r ahydr onapht hal en- 1- vl | am no) - 8-f | uor ag? .H qui nol i n- 2- one

5-{[4-(3-Chl oro- 2- nethoxyphenyl) 2-hyd roxy-2-trifluoronethyl)pentylidene]
10 am no}-8-fluoro-1H quinolin-2-one (485 ng, 1.03 mml), prepared in

anal ogy to described processes using the correspondi ng al dehyde, is

di ssol ved in d’ia&ei’éorﬂér (|ﬁ“e‘ébh @h@e@shaeénat&)tme flerlis 88sdribelinl Bveinplespwi se
at OCwith 10.3 a M sol ution of boron tribrom de in dichloronethane.
After three H%h%gndﬁaﬁlrrlng at 5C, the batch is poured onto a m xture of

saturated so i 4.C i i 00 m
of ethyl  acet LYGaBH" AREReERriH (A% TGy Rt AR s T ol Sty by

acet at e phasepfi ghi¢ PFLY @Iéelfﬂg H lsm eNIBHONSxaHEIEMahd ) EXhisafiV@sis @ rhgrt her
time with ethyl acetate (50 : conbi ned organi c extracts are washed
with wates (2@5@%) ahmeb(l’-)-enamtﬁﬂneﬂ (Ia]@mj -6.41%, iMeO BN dntlHi). 8 ohy &43.9% of émoved
on a rotary evaporator, Repeated 20 chronmatography (Flashmaster, different
el uent syst en#)-epABLOTES ([ar}o7+r998 MeOHY @FOBHHS'&’B&%O&C&&%P@&@W%M

62.9 ng (13. both as racemates. The racemate
cl eavage of t‘f\?enq%fr bgﬁhé)glbgél&éj%t%g @{%%“E@irml es 84A and 84B. The apol ar

di astereomer (77 ng) is separated into its enantioners by neans of 25
chiral HPLC (Chiralcel OD-H 5 p, eluent: hexanel ethanol). This gives 38.2 nyg
(49. 6% of trﬁxqmpl%ﬁmma [a]o = -8.5, MeOH) and 35.9 ng (46.6% of the
(+) - enant |Oorrer ([a]o = +9.4, MeOH). No concl usion can of course be drawn
concerning the absol ute stereochem stry. -94- Exanples 84A and 84B Cl |
,FCF~ OH HN\I F NH Hof

5-{[(1R.2S,45)-6-Chloro-2,5-Dihydroxy-4-methyl-2-(trifluoromethyl}-1.2,3 4-
tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-cne and 5-{[{ 1S.2R, 4R)-6-

15  chloro-2,5-dihydroxy-4-methyl-2-(trifluoromethy!}-1,2.3.4-tetrahydronaphthalen-

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

65.3 mg of the polar racemic diastereomer described in Examples 81A and 81B
are separated into its enantiomers by means of chiral HPLC (Chiralpak AD-H 5
u, eluent: hexane/ethanol}. This gives 31.9 mg (48.9%) of the (-}-enantiomer

20 (la]o =-93.3°, MeOH) and 32.4 mg (49.6%) of the (+)-enantiomer ([a]p = +97.9°,
MeOH). No conclusion can of course be drawn concerning the absolute
stereochemistry.



O 5-{f (1R 2S,
4S) - 6- Chl or o- 2, 5- D hvdr oxv-4-nethyl -2-(trifluoronmethyl)-1.2.3,4- 5
t et rahvdr onapht hal en- 1-yl | am no} - 8-fl uor a-gs .H qui nol i n-2-one and 5-{f (US,
2R. 4R) - 6- chl or 0- 2. 5-di hvdr oxv-4-nethyl -2-(trifluoronethvl)-1,2, 3, 4-
t et r ahydr onapht hal en- 1-yl | am no) - 8-fl uoro-1 H qui nolin-2-one 56.9 ng of the
pol ar racem c di astereoner described in Exanples 83A and 83B are separated
into its enanE* &s BIAmRNg3sf chiral HPLC (Chiral pak AD-H 5 10 p,
el uent: hexane/ethanol). This gives 26.3 ng (46.2% of the (-)-enantioner
([a]l]p = -100.9, NEG—i) and 26.6 ng (46.8% of the (+)-enantioner ([a]lp =
+98.7, McOH). No conclusion can of coursa Qe drawn concerning the absol ute
stereochem stry. 15 Exanpl es 85A and¢35H cl V1 F, OH H\N INO H
5-j[( 1 R 2S, 4R -6-Ch |oro-2,
5- D hvdr oxv-4-met hyl -2-(trifl uororret hvl .
t et rahvdr onapht hal en-1-vl | am nol - 2H-ci ui ncﬂu'
4S) - 6-chloro-2,5-d i hydroxy 4-met hyl -2-(trif
tetrahydronapht hal en- 1-yl | am no} - 2H qui nol i{f-
Tor o- 2- met hoxyphenyl ) - 2- hydr oxy- 2-
trifluoronethyl)pentylidene] am no}2H qui nol i
prepared in anal ogy to described processes using the corresponding al dehyde
and amine, is dissolved in 5.9 rri of dichloromethane and the solution is
adm xed 0 : ‘ . '
I n dichl i At ; ' 5 e pateT
poured onto ateﬁapdﬁdh%ﬁhﬂ{aléﬁh?{I@rﬁﬁloﬁsﬁﬂu‘ém hﬁmﬁsm&a&@aﬁae sol uti on_ and
ice, diluted W et hyl acefate an Irre %;orouslyfor
20 minutes. Thdl(#518R 4S)-6-chloro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1.2,3,4-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

5-{[4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-triflucromethyl)pentylidene]-

10  amino}-8-fluoro-1H-quinolin-2-one (485 mg, 1.03 mmol), prepared in analogy to
described processes using the corresponding aldehyde, is dissolved in 4.8 mi of
dichloromethane and the solution is admixed dropwise at 0°C with 10.3 mi of a
1M solution of boron tribromide in dichloromethane. After three hours of stirring
at 5°C, the batch is poured ontc a mixture of saturated sodium hydrogen

15  carbonate solution and ice, diluted with 100 ml of ethyl acetate and then stirred
vigorously for 20 minutes. The ethyl acetate phase is separated off and the
aqueous phase is extracted a further time with ethy! acetate (50 ml). The
combined organic extracts are washed with water (20 ml) and brine (20 ml) and
dried and the solvent is removed on a rotary evaporator. Repeated

20 chromatography (Flashmaster, different eluent systems) produces 87.7 mg
(18.6%) of the apolar diastereomer and 62.9 mg (13.4%) of the polar
diastereomer, both as racemates. The racemate cleavage of the latter is
described in Examples 84A and 84B.

The apolar diastereomer (77 mg) is separated into its enantiomers by means of

25 chiral HPLC (Chiralcel OD-H 5 p, eluent: hexane/ethanol). This gives 38.2 mg
(49.6%) of the (-}-enantiomer ([a]p = -8.5°, MeOH) and 35.9 mg (46.6%) of the
(+)-enantiomer ([o)p = +9.4°, MeOH). No conclusion can of course be drawn

concerning the absolute stereochemistry.



acetate phase is separated off and the aqueous phase is extracted a further
time with ethyl acetate (50 m ). The conbi ned organic extracts are washed
with water (20 m) and brine (20 m) andgiried and the solvent is renmoved
on a rotary 10 evaporator. Repeated chromat ography (Flashmaster, different
el uent systens) produces 55.1 ng (9.6% of the apol ar diastereoner and 27.9
nmy (4.9% of the polar diastereoner, both as racemates. The racenate
cl eavage of tEﬁah@ﬂé@M}\SandjSﬂB“ bed i n Exanpl es 86A and 86B. The apol ar
di ast er eoner is separated into |ts enantiomers by nmeans 15 of
chiral HPLC (Chl ral pak AD-H 5 , eluent:
(45.2% of the (+)-enantioner (Lain =
the (-)-enantiomer ([alD = -95.5, MO
drawn concerning the absol ute stereochem g
.CF$ OH HNNO H
5 {f (1R 28.45) - 6- Chl or0- 2. 5- Di hvdr oxy- 4- net (trifluoronethvl)-1.2 3.4-
t et rahydronapht hal en- 1- yI | am no} - 2H gw nol ilp- none and 25

eﬁanefethanol) This gives 22.4 ny
@pCH) and 20.9 ng (42.1 % of

ncl usi on can of cour se be

20 Exanpl es 86A and 86B Cl

tet rahydr onapht haI en- l-yI I am' no}-2H aui noI in-1-one 21.6 ng of the polar
racem c di astereoner described in Exanples 85A and 85B are separated into
its enantioners by neans thIChl r al HPLC (Chl raI pag A[LH 5 , el uSnt

#- ([ (X D
MeCH) .

st ereochem Stséﬁ(‘f@ zﬁamieeawlém %Udih%@szu-methyi 2-(tr|ﬂu0romethvl) 1.2.34-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-cne

56.9 mg of the polar racemic diastereomer described in Exampies 83A and 83B
are separated into its enantiomers by means of chiral HPLC (Chiralpak AD-H 5
10 p, eluent: hexane/ethanol). This gives 26.3 mg (46.2%) of the (-)-enantiomer
{([o)o = -100.9°, MeOH) and 26.6 mg (46.8%) of the (+)-enantiomer ([a]p =
+98.7°, MeQHj). No conclusion can of course be drawn concerning the absolute

stereochemistry.

15 Examples 85A and 85B

5-{[(1R,2S 4R)-6-Chioro-2,5-Dihydroxy-4-methyl-2-(triflucromethyl)-1,2,3.4-
20 tetrahydronaphthalen-1-ylJamino}-2H-quinolin-1-one and
5-{[{1S,2R,45)-6-chloro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2 3 .4-
tetrahydronaphthalen-1-ylJaming}-2H-quinolin-1-one
5-{([4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyl}pentylidene]amino}2H-quinolin-1-one (590 mg, 1.3 mmol),




ci \ AL _.OF3 OH HNO O5-{f (1R 2S, 4R -6-Chloro-2, 5-dihvd
roxy-4-methyl-2-(trifluoronmethyl)-1,2,3,4- 10

t et rahydr onaoht hal en-1-yl | am no}-i sochrome-.1-one and 5-{f (1 S, 2R
4S) - 6- chl or o- 2, 5-di hvdr oxy-4-met hyl - 2- (trifluoronmethyl)-1, 2, 3, 4-

t etr ahydronapht hal en-1-yl ] am no}-i sochronmen-1-one 5-{[4-(3-C hlo
ro- 2- met hoxypheny |)-2-hyd roxy-2-trifluoronethy |)pe ntyl idene]-

am nol 1 sochr aiRBatecitCarladdy Wdedorbed Brabassedlihy it coiredtinding bRichbde

descri bed processes using The correspondi ng al dehyde and am ne, is dissolved
in 5.1 m of andaminariedisselvedit &amlgﬁﬁm wnmeshmauddh@sgbmpaes admoedyi t h

12.8 m of a IMsol ut of..b tr |b After three
hours of stir roﬁ&"%ﬁ ag@b lelutg %52'7’1' ?{)@[?Pg'ﬁ' n?f$°ggbn?'%8§m sat ur at ed
sodi um hydr ogigRlof@hbBhames ARl tire@hoarslof §iftringliat 8EE€dthe lﬁétcﬁ@ﬁﬁmre@lf oretb lay |
acetate and 20 then stirred vigorously for 20 m nutes. The et acetate

phase is fepamitted effFaturated sediuaybrdiogepisagwonate salutigptasg laeffdmttﬁéw'thl e

vt or (20 i o Bty pbarate #Ra SRET e Vel RS CEIRBE THESISE on 2
rotary evapor gédtate ﬁw% aﬁétéﬂfmﬂém:r tehagUddud ThaRetis extrébieded fuittheg! uent
systens) produces 108. 5220/? of the apol ar diastereoner and 113.9 ng

(23.19% of thémpovitly ethal ae,etatee Ebe ma@lm%@w&extms ede waghed wikavage

f the latt

200 oy o Sonhfer (267 bRE bR EIIBRA diidg AV s Rt Ag Bh Bt O™
(Chi ral pajQ Alevhporatos! Repéatehmé&idiaﬂw QFIaéPﬂ‘has!@r Vifferbhit éluwts?aten(sﬁﬂ 8%
of the (+)-enantioner {aD-o+ and 404na 44. 8% of

(-) - enant | oneProduge 52 mzu(gzﬁék@fjhﬁ amawﬁéﬂwmﬁr aae 239 aLds@%eb ef ther awn

concerni ng t hg,@pFRlHBoiter’ SRR Vatbithtes TREFIBARE ERIATe 3P thd-fatter is
described in Examples 86A and 86B.
The apolar diastereomer (49.6 mg) is separated into its enantiomers by means
15 of chiral HPLC (Chiralpak AD-H 5 p, eluent: hexane/ethanol). This gives 22.4 mg
(45.2%) of the (+)-enantiomer ([a]p = +96.6°, MeOH) and 20.9 mg {42.1%) of the
(-)-enantiomer ([«]o = -95.5°, MeOH). No conclusion can of course be drawn

concerning the absolute stereochemistry.

20 Examples 86A and 86B

5-{[(1R,2S,45)-6-Chloro-2, 5-Dihydroxy-4-methyl-2-(trifluoromethyl)-1.2.3 4-
tetrahydronaphthalen-1-yllamino}-2H-quinolin-1-one and

25 5-{[(1S,2R 4R)-6-chloro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl}-1,2 3 4-
tetrahydronaphthalen-1-yllamino}-2H-quinolin-1-one

21.6 mg of the polar racemic diastereomer described in Examples 85A and 858
are separated into its enantiomers by means of chiral HPLC (Chiralpak AD-H 5

u, eluent: hexane/ethanol). This gives 8.2 mg (42.6%) of the (-)-enantiomer



,CFA ON HN9 0 O5-d((i R 2S,

4S) - 6- Chl or o- 2. 5- D hydr oxv-4-nethyl -2-(trifluoronethvl)-1,2,3,4- 10 tetra
hydr onapht hal en- 1-yl | am no}i sochronen- 1-ang.and 5-{[ (IS, 2R

4R) - 6-chl oro- 2. 5-d i hydroxv-4-net hyl -2-(trifluoronethvp-1.2. 3. 4-

t et r ahydr onapht hal en- 1-yl | am no}i sochronen-1-one 82.2 ng of the polar
racem c di astereoner described in Exanples 87A and 87B are separated into

i ts enanti oneg s . giga H of b thal(p = 4@ ent :
hexane/ et hanoq[‘?].D Thi's '3?‘?8@’ %gaﬁmﬁ%éﬁﬁg‘? (t ﬁgnﬁ@géggﬂ'}gmﬁ 'p’?[ a]D =
-104. 4, MeOH) Me@H ) BloScorzlsién 6&h obtouilse bier)rasmacn cameing(tv® absolul®3. 3,
MeOH). No concl usion can of course be drawn concerning the absolute

st er eocheni st $§reosHemIsh| es 89A and 89BH C OH 'COHN ~ NH O -98- 4-8-
IR, 2S, 4R)-6-Chl oro-2.5-D hydroxy-4-nethyl-2-(trifluoromethyl)-1, 2, 3, 4-

t et rahydr onapht hal en-1-vl | am no}-1, 3-d i hvdroi ndol -2-one and 4-{f (1 S, 2R
4S) - 6- chl & o- Bxamehilesy 87 Aand 8Bt hyl - 2- (tri fl uoronmethyl )-1. 2, 3, 4-

t et r ahydr onapht hal en- 1- vl | am no} -1, 3-di hydr oi ndol -2-one 5

4-{[ 4- (3-Chl oro- 2- met hoxyphenyl ) - 2- hydr oxy- 2-tri Fl uor onet hyl )

pentyl i dene] am no} -1, 3-di hydr oi ndol - 2-onex( %90 ng, 1.34 mml), prepared in
anal ogy to described processes using the~g espondi ng al dehyde and am ne,
is dissolved in 5.8 m of dichloronethd d°ft he solution is adm xed
dropwise at O0Cwith 13.4 nl of a 1 Msolutifon®of boron tribronide in

di chl or onet hane. After HN
I
o)

o)

5-{[{1R.2S,4R)-6-Chloro-2,5-dihydroxy-4-methyl-2-{trifluoromethyl}-1.2,3,4-
10 tetrahydronaphthalen-1-yllamino}-isochromen-1-one and

5-{[(1S,2R, 45)-6-chloro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl}-1,2,3.4-

tetrahydronaphthalen-1-yllJaming}-isochromen-1-one

5-{[4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-triflucromethylypentylidene]-
aminglisochromen-1-one (510 mg, 1.12 mmol), prepared in analogy to

15  described processes using the corresponding aldehyde and amine, is dissolved
in 5.1 ml of dichloromethane and the solution is admixed dropwise at 0°C with
12.8 ml of a 1M solution of boron tribromide in dichloromethane. After three
hours of stirring at 5°C, the batch is poured onto a mixture of saturated sodium
hydrogen carbonate solution and ice, diluted with 100 ml of ethyl acetate and

20 then stirred vigorously for 20 minutes. The ethyl acetate phase is separated off
and the aqueous phase is extracted a further time with ethyl acetate (50 mti).
The combined organic extracts are washed with water (20 ml) and brine (20 m1)
and dried and the solvent is removed on a rotary evaporator. Repeated
chromatography (Flashmaster, different eluent systems) produces 108.7 mg

25 (22%) of the apolar diastereomer and 113.9 mg (23.1%) of the polar
diastereomer, both as racemates. The racemate cleavage of the latter is
described in Examples 88A and 88B.
The apolar diastereomer (90 mg) is separated into its enantiomers by means of
chiral HPLC (Chiralpak AD-H 5 p, eluent: hexane/ethanol). This gives 43.1 mg



10 three hours of stirring at 5C, the batch is poured onto a m xture of
saturated sodi um hydrogen carbonate solution and ice, diluted with 100 ml
of ethyl acetate and then stirred vigoraugl.y for 20 m nutes. The et hyl
acetate phase is separated off and the aqueous phase is extracted a further
time with ethyl acetate (50 ml). The conbi ned organic extracts are washed
wth water (20 m) and brine (20 m) 15 and dried and the solvent is
renoved on a ot d it @)

di fferent e|u4ﬁf%¥85§%¢§”§33@?3@§ +G|f@r303m % ﬁfaﬁﬂ(gﬁaﬁo I"a &%) of

di ast er eoner thed-Bénahtindri{(x}6% - 1€¥4. 4°hMe;(()HarNo dorgusioaaserof duatrse be
racemat es. The racernate cl eavage of the latter is described in Exanples
90A and 90B. $@WHeongesning tbﬁ@?ﬁ@h%ﬁ@(e?@@ St) is separated into its
enantiomers by nmeans of chiral HPLC (Chiral pak AD-H 5 , eluent:

met hanol / ethanol ). This gives 15.2 ng (49.4% of the (-)-enantionmer ([a]o
-1.7, MO8 nExamplé®BBAYand 8BBured sol ution than for the (+)-enantioner)
and 14.3 ng (46.4% of the (+)- enantionmer ([al]p = +6.5, MeCOH). No

concl usi on can of course be drawn 25 concerning the absol ute

stereochem stry. -99- Exanples 90A and 998 H- C \ i - CFz OH HPNH 5
4-{1( 1R 2S. 4S) - 6- Chl or o- 2, 5- Di hvdr oxye4 Ayl -2-(trifluoronethyl)-1, 2,3, 4-
t et r ahydr onapht hal en- 1- vl | ani no}- 1. 3- d| Repl - 2-one and 4-{f (1 S, 2R
4R) - 6- chl oro- 2. 5-d i hydr oxy- 4- net hyl - or onet hyp-1. 2, 3, 4-

t et r ahvdr onapht hal en-1-vl | am no}-1, 3-di hydmdi pdql - 2-one 46.2 ng of the

pol ar racem c di astereoner described in Exanpleg 89A and 89B 10 are
separated into its enantiomers by neans of iTal HPLC (Chiral pak AD-H 5 p,
el uent: hexane/ethanol)- This gives 22.5 ng {#&3,/% of the (-)-enantioner
([a] D=-94.1", MeOH) and 17.4 ng (37.7% of the (+)-enantioner ([a]D =

+110. 9, IVEO—D No concl usion can of course be drawn concerning the absolute

5-{[(1R 28, 4S)-6-Chloro-2. 5-Dihydroxy-4-methyl-2-(triflucromethyl}-1,2,3 4-
10 tetrahydronaphthalen-1-yllamino}isochromen-1-one and
5-{[(1S.2R,4R)-6-chlorg-2,5-dihydroxy-4-methyi-2-(triflucromethyl)-1,2,.3.4-
tetrahydronaphthalen-1-yllaminolisochromen-1-one

82.2 mg of the polar racemic diastereomer described in Examples 87A and 87B
are separated into its enantiomers by means of chiral HPLC (Chiraipak AD-H

15 5y, eluent; hexane/ethanol). This gives 37.5 mg (45.6%) of the (-)-enantiomer
{[alp=-104.4°, MeOH) and 40.8 mg (49.6%) of the (+)-enantiomer ([a]p =
+103.3°, MeOH). No conclusion can of course be drawn concerning the absolute

stereochemistry.

20 Examples 89A and 89B

NH



stereochem stry. 15 Exanple 91 H C "CF, OH HN NH 0 20

5-4r (1 a, 2a, 4a) - 6- Chl oro- 2, 5-di hydroxy-4-ethyl -2-(trifluoronethyl)-1, 2,3, 4-

t et rahydr onapht hal en-1-yl ] am no}-1 H qui ndgi.n- 2- one 2- Chl or ophenyl

propi onate -100- A solution, cooled to 10C, of 2-chlorophenol (100 g, 0.778
nmol) in 250 m of dichloronethane is slowy adm xed with triethylam ne
(120.7 mM). A solution of 60.7 m of propionyl chloride in 60 m of

di chl oronet h {R 259 Sd:ﬁer-z gl r§:8/-4 néthiyE2 r?ﬂfubfé?mé N)-1,0 gourse of
an hour. FoIIovmng e a ron o . C e, e mxture is
al | oned to coglrahydr thaleryiritljantine i i$r@ihvdieindol-2sone gad at room
tenperature fg ' '
triethylammo h 100 m

of dichl orom%trhﬁ erofnta hmé}ed ahlnn -13l>tuh al:romdﬂlxzroﬁeam d (500 nM), 0.1 M
aqueous sodi um hydr oxi de Sso wat er 00 m). The organic

10 phase i5% d4'|{HcI(3OCb|0F@-@d’“@lﬁ@ﬁypbﬁ@!'b‘?(fwm)go%ﬂ@ﬂuqfﬁﬂ'@éhﬂburs After the

1S A RSSO T AR
e 2, VoS CamiRtyotdesidy ot ctpsiyiopa o R ¢

1.20 (3H), 2.@%solyegin 5.8l of d:shlos@methanwnd(tbﬁ)so @hioros| aﬂramgddﬁywwﬁsr opi 0
phenone Anhy apQug,il 147 B YR TS RdnSt Hotd tibroflidd th RblorbMeltheTarel dry

10  three hours of stirring at 5°C, the batch is poured onto a mixture of saturated

sodium hydrogen carbonate solution and ice, diluted with 100 ml of ethyl acetate
and then stirred vigorously for 20 minutes. The ethyl acetate phase is separated
off and the aqueous phase is extracted a further time with ethyl acetate (50 ml).
The combined organic extracts are washed with water (20 ml) and brine (20 ml)

15  and dried and the solvent is removed on a rotary evaporator. Repeated
chromatography (Flashmaster, different eluent systems) produces 36.3 mg
(6.4%) of the apolar diastereomer and 60.7 mg (10.6%) of the polar
diastereomer, both as racemates. The racemate cleavage of the latter is
described in Examples 90A and 90B.

20  The apolar diastereomer (30.8 mg) is separated into its enantiomers by means
of chiral HPLC (Chiralpak AD-H 5 p, eluent: methanol/ethanol). This gives
15.2 mg (49.4%)}) of the (-)-enantiomer ([a]p = -1.7°, MeOH, more strongly
coloured solution than for the (+)-enantiomer) and 14.3 mg (46.4%) of the (+)-
enantiomer ([a]p = +6.5°, MeOH). No conclusion can of course be drawn

25 concerning the absolute stereochemistry.



20 o-di chl orobenzene is cooled to 10C and 2-chl orophenyl propionate (100 g,
0.543 nol) is added slowly dropwise to this reaction mxture (15 m nutes).
The flask with the mxture is heated slawgy in an oil bath to 110-120C At
this tenperature, HCl begins to evolve. The tenperature is then raised
slowy to 130-140C and the reaction mxture is held within this tenperature
range for 25 three hours. After the oil bath has been renoved and the batch
has cool ed, tggan-,@;@@ggAadmoBum chloride is broken down by addition of 350
g of cr ushed i ce, | owed by the addition of 50 ml of concentrated
hydrochl oric acid. After the reaction mxture has cool ed, ethyl acetate
(500 n) is added. The organic phase isggeparated off and washed with
saturated sodi um hydrogen carbonate salu 30 (500 m) and brine (500 m).
After the organic phase has been dried @ ecr,Sol vent has been renoved on
a rotary evaporator, the residue is purl g Dyn chromat ography on silica
gel (eluent: toluene). This isolates 10 g (H4Q%- of the -101- desired
conmpound and al so 40 g (40% of the correspon g regioi soner,

5'-chl oro-3' - hydroxy propi ophenone. ' H NWR ( MHz, CDCI3): 8 = 1.26 (3H),
3.08 (2H), 6.87 (1 H), 7.58 (1 H), 7.72 (1 pH¥ 12.96 (1 H. 5 3

Chl or o- 2' - net hoxypr opi ophenone 3' - Chl or o-2' ®hydr oxypr opi ophenone (10 g, 54.3
mol ) and potassium carbonate (17.5 g) in 70 ml of acetone are adnmi xed with
7 m of dinmethyl sulphate. The reaction mxture is boiled at reflex for
three hours. A{(e&R,23.4546-Chlored i- Dlhvmm%@-mehfmbzgtrdmemmbmﬂat,2@,4-5
subjected to suctiqgn fi filter cake is
washed with diSSERyarohapshaley 0 i ATOIIC s BNG ‘“5 on a rotary
evaporator, thg yglé;@\g i i j h §4d| et hyl
ether and the orgai ned n nydroxi de
sol ution (100t bydmg@hthailj-ﬂgﬂ1MTlo}~Tt%dmggmmdDI@aBe is dr| ed over sodium

| ph h h
the dosi rod F02BOBI AR SEcm i Grlprptet e bt g Erapies AR &34 °°
M, OO resopatdtekio i7eRantitbrs 6 Aahdth chifaPLE (OnialbaktADHSS

5 u, eluent: hexane/ethanol). This gives 22.5 mg (48.7%) of the {-)-enantiomer
([a]p=-94.1°, MeOH) and 17.4 mg (37.7%) of the (+)-enantiomer ([a]p =
+110.9°, MeOH). No conclusion can of course be drawn concerning the absolute

stereochemistry.
15

Example 91

20 5{[(1a,2a,40)-6-Chloro-2,5-dihydroxy-4-ethyl-2-(trifluoromethyi}-1,2.3.4-
tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one

2-Chlorophenyl propionate



20 Methyl (E, Z)-3-(3-chl oro-2-net hoxyphenyl)-2-pentencate Sodi um hydride in
mneral oil (4.33 g, 60%strength) is taken initially and is washed three
times with hexane in order to renove the.qph-. After the remmi ning hexane
has been renoved in vacuo, the sodium hydride that remains (2.82 g, about
90 mmol ) is adm xed with 100 ml of tetrahydrofuran and the suspension is 25
cooled to OC. Followi ng the dropwi se addition (20 m nutes) of trinethyl

phosphonoacet Ats%nitﬂe?n %oeled&% @° u:mari dhhtﬁoﬂhéﬁmr(qeomg gonlaeﬁho«agnlzrsotrﬁl &C and
subsequently a sol ution of 3'-chloro-2' -meth r opi ophenone 47. 47

mmol ) in 80 nﬂlcbror@metlwf;edwﬂwlxradn@lxa@m tae r@@e((zaorﬁmi\seyolutm@fr t he

bor I ed at r ef PO, L RepEthchBEce i PR ichuolenietihe s raufy BRRALI S e, ™
150 m of sat Yiopwase ETTRE RUFS b e coRrsl ban Rbar. mgwuﬁwmetmimxbﬂm i s
extracted three tines with diethyl ether (500, 200, 200 The conbi ned

organi ¢ exX r aprapiony ehlggidiethemprus: is eioweddo gome ahw%tw@@m tenpekatyre

o gant ¢ phascen ittt Hom Mfbei EirR O dr PREndink; EXISWEG eRihATor,

rotary evapor ﬂieolfnethvrarﬁrﬂcﬁ'ﬁi}fﬁ&:h&orw lﬁy fi Mehb@Whelfiltrat\ahs thute‘el withi 100 eal dfy
flash chromat ography on silica gel (el Is isolates 9.4 ¢

(78% of the ﬂnchi%owmﬂmﬂnwaéhewhn@ichédr@hmcramd (500 ml), 0.1 M

3-(3-chl oro- 2 n

(E( Z)-3-(3- ch?gﬁé@%w@ﬁ@‘xw C?P%d @@gﬁ@ﬂ@%ﬁ%h?ﬁeﬁw@ Tﬂ%)&géﬁéoo i
of dry nmmanphasélsa@hiﬁd(@@bmddhmmtelm (Rg)lLr threeSiours nititen therdtging
nitrogen. The reaction mxture is stirred for two and a half 10 hours for

conpl et e di ssagent s been rRIa¥RMH BY filliatiopythekplyentds remaveden a eiadr at ure i s

hel d 0oC |
380 mat 01iL |C((abg%"ﬁg§n) Dﬁﬁﬂgﬁi&ggﬁ tgr(%h taC| W%ﬁugrh %ﬁrg&?%ééémelr%rggﬁ?e&'\’égno
vi gorously in129dey (Qﬂyféq'hﬁld) of 2-chloraphemyl ptapionatéias @colbiutlessliglidqbpigg-t hen

treated wth_3 N ammonjum hydroxide in order to bring the pHto 8.5-9.0.
Fol | owi ng 15 8Rt%/Ret MW-wi t h™ di et hyl ether (200, 200, 200 m), the conbined

colvent 1 1 ersMROdMEAZ, ONESQIRGH Sy 20 B2 ST L 3T 53 TRe
remains is purjf).ed by flash

3-Chloro-2’-hydroxypropiophenone
Anhydrous aluminium trichloride (130 g, 0.974 mol) in 150 ml of dry

20  o-dichlorobenzene is cooled to 10°C and 2-chlorophenyl propionate (100 g,
0.543 mol} is added slowly dropwise to this reaction mixture (15 minutes). The
flask with the mixture is heated slowly in an oil bath to 110-120°C. At this
temperature, HCI begins to evolve. The temperature is then raised slowly to
130-140°C and the reaction mixture is held within this temperature range for

25 three hours. After the oil bath has been removed and the batch has cooled, the
excess aluminium chloride is broken down by addition of 350 g of crushed ice,
followed by the addition of 50 mi of concentrated hydrochioric acid. After the
reaction mixture has cooled, ethyl acetate (500 ml) is added. The organic phase
is separated off and washed with saturated sodium hydrogen carbonate solution

30 (500 ml) and brine (500 ml). After the organic phase has been dried and the
solvent has been removed on a rotary evaporator, the residue is purified by

chromatography on silica gel (eluent: toluene). This isolates 10 g (10%) of the



chromat ography on silica gel (eluent: toluene). This gives 7.2 g (80% of
the desired pure conpound. 20 "H NWR (300 MHz, CDC13): 8 = 0.84 (3H),
1.45-1.89 (2H), 2.50-2.73 (2H), 3.43- 3.699{4H), 3.90 (3H), 6.93-7.12 (2H,
7.25 (1H). 3-(3-Chl oro-2-met hoxyphenyl)-2-pentanoic acid A m xture of

met hyl 3-(3-chl oro-2- met hoxyphenyl) - 2-pentanoate (7.2 g, 25 28.13 mmml) in
40 mM of nmethanol and potassium hydroxide (4.3 g) in 16 ml of water is

heated at refjairddnelihpaisdBndHidd 4@§t(a0%)53fwe Lenesportiieg eédiolsondrour s) .
The methanol is renoved in vacuo and the mxture which remains is acidified

with dilute hfephlers-drhysrexy grapophenangt 1. Fol | owi ng extraction with

Sodi um sl Bﬁé}@‘\ﬁ\ﬂé (30 M LOF Rk~ e (S 3 (80, B Budor 48 116012
evapor at or . 0 74|.?3 g (95% of the desired acid. -103- 'H NWR (300

VHz, DIVBOd6) 1.32-1.79 (2H), 2.35-2.68 (2H, partly beneath
t he S|gnal5 of the soI vent), 3 30 (1 H, beneath the water signal of the

| t 38 (2 12.04 (1 5
Zo(geghl) or o- 2§né5)r3)6‘?q?gﬁl§2<}ﬁg’5ygfbﬁ‘°ﬁ%????? uoEoH)Z hexanon(e AH)soI ution of
3- (13- chl or 0- 2308k e PRAGANX p%ﬁi@dﬂé‘l‘&ﬂbcﬁéﬂh‘gdﬁnﬁn& aRé p%&aéamh)carbéha'ie m

of dichl oronet hane 1 s adm de wi th oxal lorid and the m xture
is then stirréd.2ag) rmﬁﬂmlmfmt%mnﬁrﬁﬁaﬂmmm withuf sl IddjnsthyVethatﬁ;l Tihge
excess oxal yl negsu e The m xture

d d.of f d
T ontar nad’ i EasEh ol R Bble RER 0K kiR ndiie Ay BiBRidoted fUmeMs' (56
9) and  pwy i dichfodrbfurs, B iteh AslsaslectBito AL fitrafibh aRsliohCCemeTangl gl o

-20C and is held at that temperature for four hours owi ng the addition

of 5 nm of wafiltar cakeliowaghedivith diethyw etharsAtien theadlventhagi keanoieonesdterraand

he batch d Af hed d
Sodi um sul phatoan aanPE s e TEIew kbR RNRME S il wif 20B T e it e
residue is Chésh%waﬁartﬁ@b@gbm@@hasé '|§ﬁagl¢éd (sthuepm bghe&wkodﬁm ﬁyd}‘o)(i%lé 4.9 ¢
(62% of the title conpound VR (300 MHz, (3

1.52-1.83 ( 2H;.olutzorm01 ) md) qmrm@(‘tﬁﬁ m(l)lTh)a orgamnis Rf'@ﬁl)? is drigd-over sodigRy , 7. 29
(1H. 20 Sl.llgpl f%ré)nc? thréeéé]\?é(ﬁ't 1S r@ﬁ‘uo?/eg ohydrro?ﬁ(% e%/a to?a'\tyr.uﬁ{lg Peavg tplgexanal
desired title compound as a colourless oil (98% vyield).
TH-NMR (300 MHz, CDCl3): 6 = 1.19 (3H), 2.96 (2H), 3.87 (3H), 7.10 (1H), 7.32-
7.55 (2H).

20  Methyl (E,Z)-3-(3-chloro-2-methoxyphenyl)-2-pentenoale
Sodium hydride in mineral oil (4.33 g, 60% strength) is taken initially and is
washed three times with hexane in order to remove the oil. After the remaining
hexane has been removed in vacuo, the sodium hydride that remains (2.82 g,
about 90 mmol) is admixed with 100 mi of tetrahydrofuran and the suspension is
25 cooled to 0°C. Following the dropwise addition (20 minutes) of trimethyl
phosphonoacetate (13.3 g, 63.2 mmol) the mixture is cocled again to 0°C and
subsequently a solution of 3'-chloro-2’-methoxypropiophenone (9.4 g,
47.47 mmol) in 80 ml of tetrahydrofuran is added dropwise (20 minutes). After
the reaction mixture has reached room temperature, the batch is subsequently
30  boiled at reflux for three hours. After it has cooled to room temperature, 150 ml
of saturated ammonium chloride solution are added and the mixture is extracted
three times with diethyl ether (500, 200, 200 ml). The combined organic extracts

are washed with brine (160 ml). The aqueous phase is further extracted with



A stirred solution of tosylnmethyl isocyanide (3.8 g) and 4-(3-chioro-2-

nmet hoxyphenyl )-1, 1, 1-trifl uoro-2-hexanone (4.9 g, 25 mmol) in absol ute
ethanol is adm xed with thallium(l) ethoxpde (5.2 g). After the m xture has
been stirred for three hours at roomtenperature, the resulting solid is

I sol ated by suction 25 filtration. The filtrate is diluted with water and
extracted with diethyl ether. After the organic phase has been dried and

the sol vent hggtHypethere8Bvenh AN, T hediciedtedtganichisestdié deieddeodium
5-[2- (3-chl or o- 2-net hoxy hene;l ) butyl ] - 4- et hoxy- 5- ]
(trifl uor onet$yphate) snditﬁ?aﬂ ent 3-reevsdon § edtapnevangrates. Thisdeayenapele

e e s
4, 5-di hydr o- ItoiemedZDhis isdlatElsid 4 I0(78P0) dfth@dtie xormpuund a¥\aii€/Z pdiRture) . The

m xture is stirred at 50-60C overnight. Follow ng dilution with water (150
m) and &traction with diethyl ether, the conbined organic extracts are

washed with %@ﬁ‘ ’Wéh’%q%ﬁé@ﬁ’r‘% :'E‘%Bﬁma%ga@d the solvent is renoved

on a rotary orator. yon'silica gel (eluent toluene)

gives 2.7 g AStiftedafolition sfaaethgt (£ IM3oBrthia®-2-nigthoryphenykt2Hbentdndale t wo

di astereoners, The 1H NVR _ spectrum bel ow describes the _signals for the

mxture: 5 ' HNGFRI480"MPR in 6Be i of dsy metharolds ggmixedywithanagngsium (25101990

together 2 : : ; 3. 80,
. 10 (1 oget hed! T MFENgrbiprisiboer I, redoha (Al el for ud el
8.98, 9. 7D (tlaasiercdmplete dissolutiotdf @i aragn2siumt. FDuypd this time the
y!)-2-hydroxy-2-frifluorometh y!)hexylldene) 10 am nQ)-1H qui nolin-2-one
4- ( 3- Chi or o- 2%&{@&%ufeh9hd)at21-ymbdm@atizl-(Suhsrenuen%ﬂtmsﬁaﬁfesam&tuw5%0 ny,
1.54 mmol ), 5:an.R0A ' lN= . . ; : m of
gl aci al az:et i %&g'gﬁgntérﬂeﬂidgﬁl rﬁfg;'gr%cfo1ér’@0§nl§ E g%éP@'&r%@ﬁ%ﬂgg%;%ys@ he
sol vent is svigomusty infdrdehteesbtaima slesr sblutiohLEhe acitlie solation isthet réated i s

Fubseauent | B e B0 R b Bl P
O Bhorg TR il RBYFL S99 o 1007200 i oo hod rpanis et
H- qui nol i n- 2- aneadr(etilévergsodiurB Guiptate and filttesbana the sol8edt isirenfoved on a
rotary evaporator. The pale yellow oil which remains is purified by flash
chromatography on silica gel (eluent: toluene). This gives 7.2 g (80%) of the
desired pure compound.
20 'H-NMR (300 MHz, CDCl3): § = 0.84 (3H), 1.45-1.89 (2H), 2.50-2.73 (2H), 3.43-
3.69 (4H), 3.90 (3H), 6.93-7.12 (2H), 7.25 (1H).

3-(3-Chloro-2-methoxyphenyl)-2-pentanoic acid
A mixture of methyl 3-(3-chloro-2-methoxyphenyl)-2-pentanoate (7.2 g,
25  28.13 mmol} in 40 ml of methanol and potassium hydroxide (4.3 g} in 16 m! of
water is heated at reflux under argon until ester is no longer present (~5 hours).
The methanol is removed in vacuo and the mixture which remains is acidified
with dilute hydrochloric acid to a pH of 1. Following exiraction with diethyl ether
(4 x 50 ml), the combined organic extracts are dried over sodium sulphate and
30 filtered and the solvent is removed on a rotary evaporator. This leaves 6.5 g
(95%) of the desired acid.



di chl oronet hane and the solution is adm xed dropwi se at OCwith 6.78 nl of a
1M sol ution of boron tribromde in dichloronmethane. After three hours of
stirring at between 0 and 5C, the batch.ikgs poured onto a m xture of
saturated sodium hydrogen carbonate solution and ice, diluted with 100 m
of ethyl acetate and 25 then stirred vigorously for 20 m nutes. The et hyl
acetate phase is separated off and the aqueous phase is extracted a further

time with et hyk .ahhe i ant r shed
Wt h et or (26 NRIEAEMAZ DSO-08 04 (PFY LI FHh G 3R B Ve
on a rotary evatipbeneath tRepsgnaldf tidsolwant)gd.80Hy H( Eeneatietbeavatedsighal et

T (15. 89 orerNatn- 18 (e el ¢ 1257 28 MDA RS, Beanple 92y (in
each case as a racemate). Exanples 91A and 91B -105- 54H R, 2S,

4R) - 6- Chl oro-2, 5-Di hyd roxy-4-ethyl-2-(trifluoronmethyl)-1, 2, 3. 4-

t et r ahydr dnapéifBdorot2vhéthokypfery)H, dLi-tifluoro-2-hexanand 5-{J( 1S, 2R

4S) - chl or o- 2, 5- di hvdr -4-ethyl-2-(trifl uorongethyl)-1.2 . 4-

t et r ahydr onapgtsﬁ!i-lqﬁ’ﬁ-%(q'ﬁwp%’?an‘e{tloefﬁ'?'ﬁ%wl ‘-?PBH%@C%I'%Q' Z@'ggtrﬂmgmsr
12 descri ' | Sis SRR id;gacﬂ, [ i@ ' means

(()f CW?’ al HPL‘PJ%I PEF@LB?{)@e%dezllsuent :&é& ﬁ\gtgane/ étcﬁgjnrbl ) rsrﬁ?gﬁgmée)g 5.8 ngy

(48.3% of thmixtuie-iernben stirred at fedrp tempeaatare, for Me@Hpussd e solvent(argl he) of
the (+)-enantioner of .course be

o, = +16.8, M .«No 10 concl,usion ¢ .

drawn concer n?’FF&SFFFé‘L@&B'oﬁ'FQ %’?@F@QH%%W upderre gﬂ.@r%s%ea'?h@mi&g,r € o4 HN
|1 NH Qgl5 gbtained is cooled to -60°C. In succession, triflugroacetic anhydride (50 g) and
5-{[ (| a, 2a, 41M 6- Chl or o- 2, 5- Di hvdr oxv-4-et hyl -2-(tri fl uor onet hyl')-1. 2, 3. 4-

pyridine (10.5 g) are added. The batch is allowed to come slowly to -20°C and is

held at that temperature for four hours. Following the addition of 5 ml of water

(slowly), the mixture is diluted with dichloromethane and the batch is washed

with brine. After the washed batch has been dried over sodium sulphate, the

15  solvent is removed on a rotary evaporator and the residue is chromatographed
on silica gel (eluent toluene). This gives 4.9 g (62%) of the title compound.
"H-NMR (300 MHz, CDCl3): & = 0.88 (3H), 1.52-1.83 (2H), 3.00-3.10 (2H), 3.64

(1H), 3.95 (3H), 6.97-7.12 (2H), 7.29 (1H).

20  4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-(triffluoromethyl)hexanal
A stirred solution of tosylmethyl isocyanide (3.8 g) and 4-(3-chloro-2-
methoxyphenyl)-1,1,1-trifluoro-2-hexanone (4.9 g, 25 mmol) in absolute ethanol
is admixed with thallium(]) ethoxide (5.2 g). After the mixture has been stirred for
three hours at room temperature, the resuliing solid is isolated by suction

25 filtration. The filtrate is diluted with water and extracted with diethyl ether. After
the organic phase has been dried and the solvent has been removed on a rotary
evaporator, the crude 5-{2-(3-chloro-2-methoxyphenyl}butyl]-4-ethoxy-5-
(trifluoromethyl)-4,5-dihydro-1,3-oxazole (yellow oil} is used without further
purification in the next stage.

30 A solution of 5-[2-(3-chloro-2-methoxyphenyl)butyl]-4-ethoxy-5-{trifluoromethyl)-
4,5-dihydro-1,3-oxazole in THF (30 ml) is admixed with 2N HCI (10 m!). The
mixture is stirred at 50-60°C overnight. Following dilution with water (150 ml)
and extraction with diethyl ether, the combined organic extracts are washed with



t et r ahydr onapht hal en- 1-vl I am no}-1 H- qui nolin-2-one The synthesis of this
conpound was described in Exanple 91. 62.9 ng (15.8% of the desired
compound were isolated. 20 Exanpl es 92A anRgy 92B 5jf (1R, 2S, 4S)-6-Chloro-2,
5- Di hvdr oxvA-et hyl -2-(trifluoronethyl)-1, 2,3, 4-

t et rahvdr onapht hal en-1-vl I am no)-1 H-quinolin-2-one and 5-{I(1 S, 2R

4R) - 6- chl or o- 2, 5-di hvdr oxy-4-ethyl -2-(trifluoronethyl)-1,2,3,4- 25

t et r ahydr onaplhfalamer Bﬂﬁél LRI drled-aRY IROLHIDCRE iNEMEREJRA @ FotdhaSt er eoner
(58 nmg) recited in Exanple 92 is separated into its enantioners by nmeans of

chiral HPLC (©rapcpisakFlashghgometogsapanen silinagghdebieniiugne)gives gidvgs 28. 1

(90 305 "ob - D50, b tha SRATRUTHaddsH 4%, 3 rageini 18 S Thko Wihebrbohdly.

course be dr ayRe CHINIRNSpELtiME balsp et @itisahe &igivig rithie mikiagpl e 93 a
1.1CF3 O N\I F N5

5-11 (1a. 2di 4a)H-OIMRI(30OMHE- CDOr ,0.89-6:138 (together BH)ubA&n‘eBﬂ\(lopelhez 3, 4

ot e et hoRabh Y F8sd (NI 215 baERer 150 87 ekl $H0ng; D (togethér

ami no} - 8- 1 U0t Q) 14 bt 1ol (drethane1f 4980752 QodBtniF o). 8 5 CRIDAfLIeiRGR e 10

al dehyde described i n Exanple 91 and 5-am no-8-fluoro-1 H- qui noll n-2-one, is
dissolved in 4.4 m of d| chI or onet hane and t he sol utlon i s adnm xed dropw se

Mter  three MGG Pl ie BR oen o tsa R A gegeR e ont o
a m xtureyg of amd}rﬁq_g@"ﬁngim,@ydrogen carbonate sol ution and i ce di | uted
wth 100 m 4 -(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-{trifluoromethyl)hexanal (500 mg,

1.54 mmol), 5-amino-1H-quinolin-2-one (246.6 mg, 1.54 mmol) and 2.3 ml of

glacial acetic acid are stirred at room temperature for three days. The solvent is

stripped off three times with toluene. The residue obtained is subsequently

15 purified by chromatography (Flashmaster) (eluent hexane/ethyl acetate). This
isolates 573.7 mg (79.8%) of the desired compound as a racemic diastereomer

mixture.

5-{[4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-trifluoromethyl)hexylidene}-

20  amino}-1H-quinolin-2-one (410 mg, 0.88 mmol) is dissoclved in 3.8 ml of
dichloromethane and the solution is admixed dropwise at 0°C with 8.78 ml of a
1M solution of boron tribromide in dichloromethane. After three hours of stirring
at between 0 and 5°C, the batch is poured onto a mixture of saturated sodium
hydrogen carbonate solution and ice, diluted with 100 m! of ethyl acetate and

25  then stirred vigorously for 20 minutes. The ethyl acetate phase is separated off
and the aqueous phase is extracted a further time with ethyl acetate (50 ml).
The combined organic extracts are washed with water (20 ml) and brine (20 ml)
and dried and the solvent is removed on a rotary evaporator. Repeated
chromatography (Flashmaster, different eluent systems) gives 15.1 mg (3.8%) of

30 the apolar diastereomer and 62.9 mg (15.8%) of the polar diastereomer
{characterization in Example 92) (in each case as a racemate).

Examples 91A and 91B



15 ethyl acetate and then stirred vigorously for 20 m nutes. The et hyl
acetate phase is separated off and the aqueous phase is extracted a further
time with ethyl acetate (50 m). The combipsed organi c extracts are washed
with water (20 m) and brine (20 m) and dried and the solvent is renoved
on a rotary evaporator. Repeated chromatography (Flashmaster, different

el uent systens) gives 20 53.9 ng (11.3% of the apol ar di astereoner and 63
ng (13.2% of the polar diastereonmer (characterization is in Exanple 94)
(in each case as a racenate%. Exanpl es 93A and 938 25

5-ff (1R, 2S, 4ARPHKIBES B-Chigrais-4) gthyl-2-(trifl 4
t et rahvdr onaphthal apn:. 1y 0 - = 1 one and 5-{f (1 S,
2R4S)6Ch|o|p[ iy i) %_}P&%ﬁ%é 8|)1234-

t et rahydr onaptﬂ_ﬁgi&BRl-#J-d:mm R }o~8ihfytinoxy at-dthivi-gu(triflloromatinie1 2104- The

apol ar dlastereoner (41.2 ng) descrlbec I n Exa l e 93 'S separated into its
enanti omers b p, eluent:

"oxane s;g?.)m;rha 05 B P g g T R
No 5 concl usi efasidmeérs PHeaRsu? ciraWHPLCNONiigAk 8BNS nabkeinut e
stereochem stry. Exanple 94 ci \ CFI OH HNI F NH O 10

5-f1 (1 a, 2a4. shegar@iethanol)- Ehisygives E&IIT'IU)(dB@%}Qft{ler(r)f-¢nmﬂ@|mmrl"({ﬂda‘f -253| 4-
of 1 hi 4 conpoMRUMEENGSELTIEAR 1) Bk ol seDartiaenfiofas 4 SoMeQRb Mo r oc
39 o- cnl 1 o GRS REan o celRR 08 B PRt eiatieofbng Sergochemistry.

Example 92

cl

NH

15  5-{[{1a 2c 48)-6-Chloro-2,5-Dihydroxy-4-ethyl-2-(triflucromethyl)-1.2,3 4-
tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one

The synthesis of this compound was described in Example 91. 62.9 mg (15.8%)

of the desired compound were isolated.

20 Examples 92A and 92B

5-{[(1R 2S,4S)-6-Chlorg-2,5-Dihydroxy-4-ethyl-2-(triflucromethyl)-1,2,3 4-

tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one and

5-{[(1S.2R 4R)-6-chloro-2,5-dihydroxy-4-ethyi-2-(trifluoromethyl)-1.2.3 4-
25 tetrahydronaphthalen-1-yllamino}-1H-quinglin-2-one

The polar diastereomer (58 mg) recited in Example 92 is separated into its
enantiomers by means of chiral HPLC (Chiraipak AD-H 5 p, eluent:
hexane/ethanol). This gives 28.1 mg (48.5%) of the (-)-enantiomer ([a]p = -87.3°,



tetrahyd ronapht hai en-1-vl | am no}-8-fluoro-1 H quinolin-2-one and 5-(1(1 S,
2R, 4R)-6-ch loro-4-ethyl-2,5-di hvdroxv-2-(trifluoronethvl)-1 2,3, 4-

t et rahydr onapht hal en-1- vl | am no} - 8- f | uor o¢gk .H qui nol i n-2-one 20 The pol ar
di astereonmer (53 ng) recited in Exanple 94 is separated into its
enantiomers by neans of chiral HPLC (Chiral pak 1B 5 p, eluent:

hexane/ et hanol ). This gives 22.7 ng (42 9% of the (+)-enantioner ([alp =

VoOH) | No cohT e ano e B8 (it of e RRaRio IG = 12/ e dngp b e

st er eochem stgoyclusi®Searsbemirge b2 dﬂawﬁlcdncéZFanQ td abBdlufe SPerddchemistry.
5-{f(l a. 2a. 4a) - 6- Chl or o- 4-et hyl - 2, 5-di hydroxy-2-(trifluoronethvl)-1.2,3 4- 5
t et r ahvdr onaoht hal en- 1- vl | am no}-2H qui nolin-1-one 5-{[4-(3-Chloro-2-meth
oxyphenyl )-2%%@@3 2-trill uo ronethyl) hexyl ide ne]-

am no} - 2H quinol'ih-1-one (590 ng, 1.26 mmol), prepared fromthe al dehyde
described in Exanple 91 and 5-am no-2H gui gdl i n-1-one, is dissolved in 5.5
m  of dichl oromethane and the sol ut&gQ
m of 10 a 1 Msolution of boron tr|br
hours of stirring at between 0 and 5C™* hx
of saturated sodium hydrogen carbonate so Pon and ice, diluted with 100
m of ethyl acetate and then stirred vigorg y for 20 m nutes. The et hyl
acetate phase is separated off and the aq@eoys Hphase is extracted a further
time with ethyl acetate (50 ml). 15 The comi-wed organic extracts are washed
with wateg (20 m) and brine (20 mM) and drg ed and the solvent is renoved
on a rotary evaporator. Repeated chronmatography (Flashmaster, different

el uent syst erfs{[{1gi. 2est ) B-Chitmo{Z7SBihydrbxy-4-ethyl-2-(trifluoromethyl)-1,2,.3.4-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

adm xed dropwi se at OCwith 12.64
¢, di chl oromet hane. After three
pat ch is poured onto a m xture

5-{[4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-triflucromethyl)hexylidene]-
amino}-8-fluoro-1H-quinolin-2-one (490 mg, 1.01 mmol), prepared from the

10 aldehyde described in Example 91 and 5-amino-8-fluoro-1H-quinolin-2-one, is
dissclved in 4.4 ml of dichloromethane and the solution is admixed dropwise at
0°C with 10.1 ml of a 1M solution of boron tribromide in dichloromethane. After
three hours of stirring at between 0 and 5°C, the batch is poured onto a mixture
of saturated sodium hydrogen carbonate solution and ice, diluted with 100 ml of

15  ethyl acetate and then stirred vigorously for 20 minutes. The ethyl acetate phase
is separated off and the aqueous phase is extracted a further time with ethyl
acetate (50 ml}). The combined organic extracts are washed with water (20 ml}
and brine (20 ml} and dried and the soivent is removed on a rotary evaporator.
Repeated chromatography (Flashmaster, different eluent systems) gives

20 53.9mg (11.3%) of the apolar diastereomer and 63 mg (13.2%) of the polar
diastereomer (characterization is in Example 94) (in each case as a racemate).

Examples 93A and 93B

25 5-{[(1R,2S,4R)-6-Chloro-2.5-dihydroxy-4-ethyl-2-(trifluoromethy})-1.2.3 4-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one and
5-{[(18,2R 4S)-6-chloro-2 5-dihydroxy-4-ethyl-2-(trifluoromethyl}-1.2,3 4-
tetrahydronaphthalen-1-yilamino}-8-fluoro-1H-guinolin-2-one




t he apol ar diastereoner and 104.6 ng (18.3% of the polar diastereoner
(characterization is in Exanple 96) (in each case as a racemate). 20

Exanpl es 95A and 95B 5-{[( 1R 2S, 4R -6-{.

| or o- 2. 5- Di hvdr oxv-4-ethyl-2-(trifluoromethvl)-1,2,3,4- 25
tetrahydronar)hthal en-1-yllamnol -2ff:guinolin-1 -one and 5-{f(1 S, 2R
43) - 6- chl oro- 2, 5- Di hvdr oxv-4-ethyl -2-(trifluoronethvl)-1, 2,3, 4-

t et rahydronapﬁ%h%}, r iz | mer
(34 ng) describe clﬁﬁr :éxag{elr 914? se ac?%cg éljrllﬁg%?t y@g%g%%?%%%}? rﬁé?rgans
of chiral HPleGapfiomesd by‘lméahs':'nof cmdaublﬁtLC (Clmﬁalpalﬂe}&lﬁql efllentol ) . Th| S gi ves
17.9 nmg (52.7% of the (I+) enanti oner a% MeOH) and

(41.8% of trlr@xenyeélm] ngwpaﬂlﬁ g (436 %), oftnﬁ@benawomd[qleromc?an of

course be O QUCESICEITNFhd bes SO (o LABRS Il e22 3DHAEBIS, RS O -
48)-6-Chl gro cﬂm&!u@bdn e%&ofjd:&yrgé %ydrawhtddnfchﬁﬁQEF?é Bwédluéb stefedthemistry

t et rahydronapht hal en-1-yl'l am no}-2H gu yl1jam no)-21 The synthesis of ‘this
conpound was described in Exanple 95. 104.6 ng (18.3% of the desired
conmpound wer%d(i Sol t&g 15 Exanpl es 96A and 96B 5-{1(1 R 2S,

4S) - 6- Chl or o-4* @ , 5-dihvd roxy-2-(trifluoronethyi)-1,2,3.4-

t et rahydr onapht hal en-1-yl | am no} - 2H-gui g9l i.A-1-one and 5SI (1 S, 2R 4R)-6-ch
| or o-4-ethyl -2, 5-di hvdroxy-2-(triflyoraonethyl)-1.2,3,4- 20

t et rahvdr onapht hal en-1-vl | am nol - 2H quj -, -one

OH

HN

NH

10  5-{[(1a,2a,48)-6-Chloro-4-ethyl-2 5-dihydroxy-2-(trifluoromethyl}-1,2, 3 4-

tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-cne

The synthesis of this compound was described in Example 93. 63 mg (13.2%) of

the desired compound were isolated.

15 Examples 94A and 94B
5-{[{1R.2S,43)-6-Chioro-4-ethyl-2 5-dihydroxy-2-(trifluoromethyl)-1,2,3.4-
tetrahydronaphthalen-1-yllJamino}-8-fluoro-1H-quinolin-2-one and
5-{[(1S.2R.4R)-6-chloro-4-ethyi-2 5-dihydroxy-2-(trifluoromethyl)-1.2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one

20  The polar diasterecmer (53 mg) recited in Example 94 is separated into its
enantiomers by means of chiral HPLC (Chiralpak IB 5 p, eluent:
hexane/ethanol). This gives 22.7 mg (42.9%) of the (+)-enantiomer ([a]p = -
109.3°, MeOH) and 24.5 mg (46.3%) of the (-)-enantiomer ([a]po = -111.8°,
MeOHj). No conclusion can of course be drawn concerning the absolute

25  stereochemistry.



The pol ar diastereoner (94.4 ng) recited in Exanple 96 is separated into its
enantioners by neans of chiral HPLC (Chiral pak AD-H 5 p, eluent:
hexane/ et hanol ). This gives 40.4 ng (42.8%g.of the (-)-enantioner ([a]o=
-14.2, MCH) and 48.6 ng (48.6% of the (+)-enantioner ([alp = +14.1 ,
McOH). No 25 conclusion can of course be drawn concerning the absolute
stereochem stry. - 110 - Exanple 97 G CF, OH HNa \ i 0 O 5-{f (I a, 2a,
4a) - 6- Chl or o-gxr&h P , 5-di hydroxy-2-(trifluoromethvl)-1,2,3,4- 5

t et r ahvdr onapht hal en-1:yl | am noli sochronen-1 -one 5-{[4-(3-C h to

ro- 2- met hoxyphenyl ) - 2- hydroxy-2 -trifluopongthyl) hexylidene]-

am no}i sochronen-1-one (659 ng, 1.39 eWD repared fromthe al dehyde
described in Exanple 91 and 5-am noi soc }ﬂaﬁw&3-one, is dissolved in 6.1 mi
of dichi oronet hane and the solution is admYedetdr opwi se at 0OC with 13.89 mi
of 10 a M solution of boron tribrom de inH¥ ghi oronet hane. After three
hours of stirring at between 0 and 5C, the bhat¢h is poured onto a m xture
of saturated sodium hydrogen carbonate sol itipn and ice, diluted with 100
m of ethyl acetate and then stirred vigorowsty for 20 m nutes. The et hyl
acetate phase is separated off and the aquebus phase is extracted a further
time with ethyl acetate (50 m). 15 The conbi ned organic extracts are washed
with water (20 nm) and brlne (20 n1) and dried and the solvent is renoved
on a rotary e-Hpbar, 2ty SHeor D \ MYh 4 "

el uent systens ,' . the aool-r dlastereoner and 214.1 ny
(34% of the 'GHE : ¢! g

1. S s i

amino}-2H-quinolin-1-one (590 mg, 1.26 mmol) prepared from the aldehyde

described in Example 81 and 5-amino-2H-quinolin-1-one, is dissolved in 5.5 mi
of dichloromethane and the solution is admixed dropwise at 0°C with 12.64 ml of

10  a 1M solution of boron tribromide in dichloromethane. After three hours of
stirring at between 0 and 5°C, the batch is poured onto a mixture of saturated
sodium hydrogen carbonate solution and ice, diluted with 100 ml of ethyl acetate
and then stirred vigorously for 20 minutes. The ethyl acetate phase is separated
off and the aqueous phase is extracted a further time with ethyl acetate (50 ml).

15  The combined organic extracts are washed with water (20 ml) and brine (20 ml)
and dried and the solvent is removed on a rotary evaporator. Repeated
chromatography (Flashmaster, different eluent systems) gives 42.8 mg (7.5%) of
the apolar diastereomer and 104.6 mg (18.3%) of the polar diastereomer
(characterization is in Example 96) (in each case as a racemate).

20

Examples 95A and 95B

5{[(1R.2S.4R)-6-Chloro-2,5-Dihydroxy-4-ethy|-2-(trifluoromethyi)-1,2,3.4-
25 tetrahydronaphthalen-1-yllamino}-2H-quinolin-1-one and

5-{[(15.2R 48)-6-chloro-2, 5-Dihydroxy-4-ethy|-2-(trifluoromethyl)-1,2,3 4-

tetrahydronaphthalen-1-yllamino}-2H-quinolin-1-one

The apolar diastereomer (34 mg) described in Example 95 is separated into its

enantiomers by means of chiral HPLC (Chiralpak 1A 5 u, eluent:



t et r ahydr onapht hal en- 1- vl | am no}i sochronen-1-one and 25 5-{f (IS, 2R

4S) - 6-chl or o- 2, 5- di hydroxy-4-ethyl -2-(trifluoronethvl)-1 2. 3. 4-

t et rahydr onapht hal en-1-vl | am no}i sochromengpd-one The apol ar di ast ereoner

(42 ng) described in Exanple 97 is separated into its enantioners by neans

of chiral HPLC (Chiralpak 1A 5, eluent: hexane/ethanol). This gives 18.4
(43.8% of the (+)-enantionmer ([a]0 = -111- +104.2, MeOH) and 11.8 ngy

g
(28.19% of thﬁe&é%éf@fh%'ﬁbpgﬁfﬁ{? L84 Br'5 md Q2 3u) dfhE) *{'?@?%Qﬂ% N can of

course be drawn concerni ut e” ‘ster€ochem's e 98 C F,
OH HNa 10 0 5463.0¢ IMaOH, and 14.2 mg (41.8%) of the (-)-enantiomer ([a]p = -106.2°,

4) - 6- Chl or 0- 4-et hyl - 2, 5-di hydroxv-2-(trifluoromethyl)-1.2, 3, 4-

t et r ahydr onapMeaQiie iNo contlugipn saNSY crrEfebe drayiz coneemmg Weaheelyts of this
conmpound was gf%?%é%&ﬂi Lrg Exanple 97. 214.1 ng (34% of the desired conpound
wer e isol ated: 8¥Y98A and 98B 15

5-{f (IR 2% 4S) - 6- Chl or 0- 4-et hyl - 2, 5-di hvdroxy-2-(trifluoronethvl)-1, 2,3, 4-

t et r ahvdr onapht hal en- 1- vl | am no}i sochronen- 1-one and 5-f f (1 S, 2R

4R) - 6-chl oro- 4-et hyl -2, 5-di hvdroxy-4-2-(trifluoronethyl)-1, 2,3, 4-

tetrahydr onap?éggd'ﬁggb-vl | am no}i soch ronmen-1 -one The pol ar di astereoner
(189 ng) reci anple 98 is separated into its 20 enantioners by
means of chiral HPLC (Chiralpak 1A 5 , elgient: hexane/ethanol). This gives
87.6 ng (46.49% of the (-)-enantionerg¢ iz -25.4 MeOH) and 86.9 ng
(46.0% of the (+)-enantiomer ([a]0 = + VeEH) . No  concl usion can of
course be drawn concerning the absol ut e sfenedenem stry. -112- Exanple 99

10  5-{[(10,2a,43)-6-Chloro-4-ethyl-2,5-dihydroxy-2-(trifluoromethyl}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-2H-quinglin-1-one

The synthesis of this compound was described in Example 95. 104.6 mg

(18.3%) of the desired compound were isolated.

15 Examples 96A and 96B

5-{[(1R,28,485)-6-Chloro-4-ethyl-2 5-dihydroxy-2-(trifluoromethyi}-1,2,3 4-

tetrahydronaphthalen-1-yllamino}-2 H-quinolin-1-one and

5-{[(1S.2R 4R)-6-chloro-4-ethyl-2 5-dihydroxy-2-(trifluoromethyl)-1.2.3 4-
20 tetrahydronaphthalen-1-yllamino}-2H-quinolin-1-cne

The polar diastereomer (94.4 mg) recited in Example 96 is separated into its
enantiomers by means of chiral HPLC (Chiralpak AD-H 5 p, eluent:
hexane/ethanol). This gives 40.4 mg (42.8%) of the (-)-enantiomer ([a]p = -14.2°,
MeCH) and 48.6 mg (48.6%) of the {+)-enantiomer ([a)o = +14.1°, MeOH). No

25  conclusion can of course be drawn concerning the absolute stereochemistry.



H a1 Cky OH HNP~, 0 4-(f(1a,2a

4a) - 6- Chl or o- 4- et hyl - 2, 5-di hvdroxv-2-(trifluoronethvl)-1, 2, 3, 4-

t et rahvdr onapht hal en- 1-vl | am no} -1 3-di hvdrgindol - 2-one 5

5-{[ 4- (3- Chl or 0- 2- met hoxyphenyl ) - 2- hydr oxy- 2-t ri Fl uor onet hyl ) hexyl i dene] -

am no}- 1, 3-di hydroi ndol -2-one (535 ng, 1.18 mmvol ), prepared in analogy to
descri bed processes, using the al dehyde descri bed in Exanple 91 and 4-am no-
1,3-dihydroin§ghh§5g§g; is dissolved in 5.1 m of dichloromethane and the
solution is adm X J opwi se at OC with 11.76 m of a 1 Msolution of boron
10 tribrom de in dichloronmethane. After tdarge hours of stirring at 5C, the
batch is poured onto a m xture of saturated.sodi um hydrogen car bonate
solution and ice, diluted with 100 mi lcr,acet ate and then stirred
vigorously for 20 m nutes. The ethyl ace ghase is separated off and the
aqueous phase is extracted a further tinme Wih-ethyl acetate (50 m ). The
conbi ned organic extracts are 15 washed with er (20 m) and brine (20 m)
and dried and the solvent is renoved on a rfotdry evaporator. Chromatography
on silica gel (eluent: dichloronethane/ nmet hagokrd gives 32.6 ng (6.3% of
t he apol ar diastereoner and 125.5 ng (24.2% of the polar diastereoner,
both as racemates. The characterization of the polar diastereoner S

described in I Ex e 94, and o f f
4R)-6-Ch|oro-%%‘£%éﬂgﬁv§-gl—%¥%¢hﬁ Vorals I% 3.4-

t et r ahvdr onappdth |bBM%ﬁﬁé?d¢loT%0”e 25
4ff(|82R4S- -2-(trifluoronethvl)-1 2 3 4

y
t et r ahydr onap ﬁt{tﬂa’(w&@l‘wI-Z-mﬁthoai)‘Phe«'BWBrZﬁbﬂdf@Kh@olﬂﬂEOtﬂmethvﬁbewi ael-

g Ingf]t iegrergpﬂér b% é}ﬁ%g@ﬁﬁr aPn%@&f E@qﬂfﬁ%ﬁolb éarésg%éffr@rﬁltthgta?déhy%e

described in Example 91 and 5-aminoisochromen-1-one, is dissolved in 6.1 ml

of dichloromethane and the solution is admixed dropwise at 0°C with 13.89 ml of
10  a 1M solution of boron tribromide in dichloromethane. After three hours of
stirring at between 0 and 5°C, the batch is poured onto a mixture of saturated
sodium hydrogen carbonate solution and ice, diluted with 100 ml of ethyl acetate
and then stirred vigorously for 20 minutes. The ethyl acetate phase is separated
off and the aqueous phase is extracted a further time with ethyl acetate (50 ml).
15  The combined organic extracts are washed with water (20 ml} and brine (20 ml)
and dried and the solvent is removed on a rotary evaporator. Repeated
chromatography (Flashmaster, different eluent systems) gives 56.6 mg (9%) of
the apolar diastereomer and 214.1 mg (34%) of the polar diastereomer
(characterization is in Example 98) (in each case as a racemate).
20
Examples 97A and 97B

5-{I(1R,2S,4R)-6-Chloro-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllJamino}isochromen-1-one and

25 5{[(1S, 2R 4S)-8-chloro-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllaminolisochromen-1-one

The apolar diastereomer (42 mg) described in Example 97 is separated into its
enantiomers by means of chiral HPLC (Chiralpak IA 5 , eluent;

hexane/ethanol). This gives 18.4 mg (43.8%) of the (+)-enantiomer ([a]p =



hexane/ ethanol ). This gives 7.8 ng (31 % of the one enantioner (retention
time: -113- 10.3-12.5 mnutes) and 7.1 ng (28.2% of the other enantioner
(retention time: 13-16.3 minutes). It was \pot possible to record an optical
rotation, because the solutions had a green colouration. No concl usion can
of course be drawn concerning the absolute stereochem stry. 5 Exanple 100
O9H4 C | oG, OH HN\ i NH O

4-{f (1la, 2a. 4m, Q. Chl,or 0--4-et hyl -2, 5- di,gv,df oxy: 2-,(t r.i f | onet-hyi 1,2 3,4- 10
t et r ahydr onapﬁﬁﬂgyenM%-cﬁTq %’?#M} -T,gg-bgi1%)d?%tpﬁcfarqr§a-r6¢¢gﬁelrﬁa]§y'ni1 esT s of
this conpoundpy&sHslaes EbREHsioR darddiioRirddbe ¥eawR cBBce ity B adolttee desired
conpound were isolated. Exanples 100A and 100B 15

4-{[ (1R 2S, 4Sptcgeathamisiry, 5- di hvdr oxv-4-et hyl -2-(trifluoronethyl)-1 2.3, 4-

t et rahydr onapht hal en-1-vl | am no}- 1, 3-di hvdr oi ndol - 2-one and 4-{f (1S, 2R
4R) - 6- chl or o- 2. 5-di hvdr oxv-4-ethyl -2-(trifluoronethyl)-1,2, 3. 4-

t et rahydrogaplgxlgﬁh,gg-gg vl | am no}- 1, 3-di hvdr oi ndol - 2-one 20 The pol ar

di astereomer (115.6 ng) recited in Exanple 100 is separated into its
enantioners by neans of chiral HPLC (Chirel pak 1B 5 p, eluent:

hexane/ et hanol ), This gives 46.8 ng (40 ﬁ ‘9f the (+)-enantioner ([a]o =

+110.8, MeOH) and 54.6 ng (47.2% of theg eanti oner ([aJo = -84.7,

MeOH). The strongly differing optical rotatijon®ican be explained by the 25

difference in colouration between the msasu'l'?EE‘ sol utions. No concl usion
|

2] [o]

5-{I(1a,2a,45)-6-Chloro-4-ethyl-2 5-dihydroxy-2-(triflucromethyl}-1,2,3 4-

tetrahydronaphthalen-1-yllJamino}isochromen-1-one

10  The synthesis of this compound was described in Example 97. 214.1 mg (34%)
of the desired compound were isolated.

Examples 98A and 98B

15 5-{[(1R,28,4S)-6-Chloro-4-ethyl-2 5-dihydroxy-2-(trifluoromethyh)-1,2.3.4-
tetrahydronaphthalen-1-yllJaminglisochromen-1-one and
5-{[(18.2R 4R)-6-chloro-4-ethyl-2 5-dihydroxy-4-2-(trifluoromethyl)-1,2 3,4~
tetrahydronaphthalen-1-yllaminolisochromen-1-one

The polar diastereomer (189 mg) recited in Example 98 is separated into its

20  enantiomers by means of chiral HPLC (Chiralpak IA 5 ., eluent:
hexane/ethanol). This gives 87.6 mg (46.4%) of the (-}-enantiomer {[a]p = -25.4°,
MeOH) and 86.9 mg (46.0%) of the (+)-enantiomer ([a]p = +29.4°, MeOH). No

conclusion can of course be drawn concerning the absolute stereochemistry.



can of course be drawn concerning the absolute stereochem stry. Exanple 101
-114- HA \ I C/, OH HN/ F\I NH 541(1 a, 2a,

4a) - 6- Chl or 0- 2. 5- Di hydr oxy- 4-et hyl - 2- (tri_fihyporonet hyl ) -1, 2. 3. 4-

t et rahydr onapht hal en-1-vl | am nol - 7-fl uoro-1 H qui nolin-2-one 5

5- ([ 4- (3-Chl oro- 2- net hoxyphenyl ) - 2- hydr oxy-2-tri fl uoronet hyl ) hexyl i dene] -

am no}-7-fluoro-1 H quinolin-2-one (490 ng, 1.01 nmmol ), prepared fromthe

al dehyde descgkﬁﬁﬂ;,[?@ Exanpl e 91 and 5-am no-7-fluoro-1 H quinolin-2-one, is
di ssolved in 0 gi chl oronmet hane and the solution is adm xed dropw se at
-50C with 8.06 mM of a 1 Msolution of b
(over 10 the course of 20 mnutes). Ak hree hours of stirring at -40C,
two hours at between -40 and 0C, one h s#men 0C and room tenperature,
and 18 hours at roomtenperature, the batchy isipoured onto a m xture of
saturated sodi um hydrogen carbonate sol utity dice, diluted with 150 m
of ethyl acetate and then stirred vigorously r 20 m nutes. The ethyl
acetate phase is separated 15 off and the aquedpus phase is extracted a
further time with ethyl acetate (100 m). THe“conbi ned organic extracts are
washed twice with water (40 nl  each tine) &nd once with brine (40 m) and
dried and thegflyuedl, 4ip6LERBYSED-QRyI-25 [dharx R PR ArOMmetiyl-9/288 @gr aphy on
silica gel (erfuent: I chl or omet hane/ net hano grves 1n one fractron 235.6
mg (62.1 % atetrahydeoriphthalener-ylamiono}-d3-8ihydroindglZ206e) of the desired

The. di ast & eoRdrbly CRIe e onbhenud vaay o ps - biustonahibiexieRtEne. o °"
HPLC (XBr i dgeaﬁé@fﬁgadiﬁitd’r%mdoI-ZVE’ﬁ@(dS%CrﬂbP'I‘.iﬂBrlhhg%%, pg@ft.ﬁﬁaiw%ﬁa%%-té my

(29.6% of the conpound and " 70.17nmg (18. e conpound whi ch
i s epineric idepoibed procgsses, using the aldehyde described in Example 91 and 4-amino-

tri bromde in dichloronethane

1,3-dihydroindol-2-one, is dissolved in 5.1 ml of dichloromethane and the
solution is admixed dropwise at 0°C with 11.76 ml of a 1M solution of boron

10 tribromide in dichloromethane. After three hours of stirring at 5°C, the batch is
poured onto a mixture of saturated sodium hydrogen carbonate solution and ice,
diluted with 100 ml of ethyl acetate and then stirred vigorously for 20 minutes.
The ethyl acetate phase is separated off and the aqueous phase is extracted a
further time with ethyl acetate (50 mi). The combined organic extracts are

15  washed with water (20 ml) and brine (20 m!) and dried and the sclvent is
removed on a rotary evaporator. Chromatography on silica gel (eluent:
dichloromethane/methanol) gives 32.6 mg (6.3%) of the apolar diastereomer
and 125.5 mg (24.2%) of the polar diastereomer, both as racemates. The
characterization of the polar diastereomer is described in Example 100.

20
Examples 99A and 99B

4-{[(1R,2S,4R)-6-Chloro-2,5-Dihydroxy-4-ethyl-2-(trifluoromethyl}-1,2.3 4-
tetrahydronaphthalen-1-ylJamino}-1,3-dihydroindol-2-one

25 4-{[{1S,2R 4S5)-6-chloro-2 5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2 3. 4-
tetrahydronaphthalen-1-yllamino}-1.3-dihydroindol-2-one

The apolar diastereomer (25.2 mg) described in Example 99 is separated into its
enantiomers by means of chiral HPLC (Chiralpak 1B 5 ., eluent:
hexane/ethanol). This gives 7.8 mg (31%) of the one enantiomer (retention time:



25 (characterization is in Exanple 102), in each case as a racenate.
Exanpl es 101A and 101B -115- 5-U IR, 2S,

4R) - 6- Chl or o- 2, 5- di hydr oxy- 4-et hyl -2-(trif{soronethyl)-1.2, 3, 4-

t et r ahydr onapht hal en- 1-yl | am no}-7-fluoro-1 H quinolin-2-one and 5-ff (IS
2R. 4S) - 6- chl or 0- 2, 5- Di hydr oxy-4-ethyl -2-(trifluoronethyl)-1, 2,3, 4-

t et rahydronapht hal en-1 -yl lam no}-7-fluoro-1 H quinolin-2-one 5 The

di astereomer {d3l121g)midaes) aRat 4 ﬂﬁ@@%ﬁ; ol the bthef BRANAGIAET {ratdhtiohime:
enantioners by neans of chiral HPLC (Chiralpak 1B 5 , eluent:

hexane/ et hanol 3-16Thivénujeske $t ¥as pohpogsialedp regordian gpticaéreiatipnrRecausg]tbe =

-33.4 MeOH) and.50.6 45. 69 .th +) - enani i = +35. 7, MeCH).
No concl usi o?‘fﬂ‘dtéqpsotf'acggtﬂ("ggn 5@%’?%'\'/\%&41%@%?%@5 Fﬁﬁﬁé&ﬁﬁ%‘a draoiﬁn

st er eochem stégghcerdifg @ apbelulddteddbcemidgtryFa OH HN/ F NH 5-f 1(1 a, 2a,
413)-6-Chloro-2, 5-d i hydroxy-4-ethyl-2-(trifluoronethyl)-1,2, 3, 4-

t et r ahydr dnapht hal en-1 -yl | am no}-7-fluoro-1 H quinolin-2-one 15 The

synt hesi s of %h'%ﬂ%%und was described in Exanple 101. 70.1 ng (18.5% of
the desired c ’r% re isolated. Exanples 102A and 102B 20

(IR 2S,4S)-5-116-Chl oro-4-et hyl -2, 5-di hydgoxv-2-(trifluoronethyl)-1.2 3, 4-
-1iH qui nol i n-2-one and 54F(1 S,
L\éd,uor omet hyl)-1, 2, 3, 4-

t et rahvdr onapht hal en-1-yl | am no}-7-fl uor 6ui nol i n- 2-one The

di astereomer (120 ng) described in Exanpl e ni LS separated into its 25
enantioners by neans of chiral HPLC (Chiralp 8 5, eluent:

hexane/ et hanol ). This gives 53.3 ng (44.3% he (+)-enantionmer ([a]D =

NH

4-{[(1 e, 2a,45)-6-Chloro-4-ethyl-2,5-dihydroxy-2-(trifuoromethyh-1,2,3 4-
10  tetrahydronaphthalen-1-yllamino}-1,3-dihydroindol-2-one

The synthesis of this compound was described in Example 89. 125.5 mg
(24.2%) of the desired compound were isolated.

Examples 100A and 100B

15
4-{J(1R,2S,4S)-6-Chloro-2,5-dihydroxy-4-ethy[-2-(trifluoromethyl)-1,2,3.4-
tetrahydronaphthalen-1-yllamino}-1,3-dihydroindol-2-one and
4-{[{15,2R . 4R)-6-chloro-2,5-dihydroxy-4-ethyl-2-(triflucromethyl)-1,2,3.4-
tetrahydronaphthalen-1-yllamino}-1,3-dihydroindol-2-one

20  The polar diastereomer (115.6 mg) recited in Example 100 is separated into its
enantiomers by means of chiral HPLC (Chiraipak IB § p, eluent:
hexane/ethanol). This gives 46.8 mg (40.5%) of the (+)-enantiomer ([a]p =
+110.8°, MeOH) and 54.8 mg {47.2%}) of the (-}-enantiomer ([a]p = -84.7°,
MeOH). The strongly differing optical rotations can be explained by the

25 difference in colouration between the measurement solutions. No conclusion

can of course be drawn concerning the absolute sterecchemistry.

Example 101



+78.2, McOH) and 52.7 ng (43.8% of the (-)-enantioner ([aJo = -79.3, - 116
MeCH). No concl usion can of course be drawn concerning the absol ute
stereochem stry. Exanple 103 H Cl 6Fy QNysHN/ F NH 5 5-f[(1a, 2a

4a) - 6- Chl oro-2 5-di hvdroxv-4-methyl -2-(trifluoronmethyl)-1, 2,3, 4-

t et rahydronapht hal en-1 -yl lam no}-7-fluoro-1 H quinolin-2-one 5-{[4-(3-C h

| ord-2-m eth oxyphenyl)-2-hydroxy-2-trifl uo ronethyl)pe ntyl idenel-

am no) -7-fluoro-1 H quinolin-2-one (382 ¢ 0.81 mmol ), prepared fromthe 10
correspondi ng al dehyde and 5-am no-7- | upr o | H qui nol i n-2-one, is dissolved
in 8.1 m of dichloronethane and the 3$p QNri s adm xed dropwi se at -50C
with 8.1 mM of a1l Msolution of boron eyl de in dichloronethane (over
the course of 20 mnutes). After three hoygs of gstirring at -40C, two hours
at between -40 and OC, one hour between 0C 3 roomtenperature, and 18
hours at room 15 tenperature, the batch is pod ed onto a m xture of
saturated sodi um hydrogen carbonate sol uti&

on.snd ice, diluted wwth 150 m
of ethyl acetate and then stirred vigorously for 20 ninutes. The ethyl
acetate phase is separated off and the aqueous phase is extracted a further
time with ethyl acetate (100 m ). The conbined organic extracts are washed
twce with vvater 1(40 n1 each tine) and 20 once vmtth brlne 401n1) and dried

Fl ashmast er (
di ast er eoner At A i

conmpound Wi clg{ &-MH?@KOLE-nhéthoﬁ)gﬁéﬂ r:zﬂ drB 2dlri5ﬂ|§1bﬁ5rﬁ ReRyiRlepgpar at ed
by neans of HPL éChI ral pak AD 2 gi) y uggt hexanelég?kqan@‘f !‘Ill S gives
191.8 ny (51. 8Wine¥ 7{flugrtuégi q:elaolln-Z-one (490 mg, 1.01 mmol), prepared from the

aldehyde described in Example 91 and 5-amino-7-fluoro-1H-gquinolin-2-one, is

dissolved in 8 ml of dichloromethane and the solution is admixed dropwise at
-50°C with 8.06 ml of a 1M solution of boron tribromide in dichloromethane (over

10  the course of 20 minutes). After three hours of stirring at -40°C, two hours at
between -40 and 0°C, one hour between 0°C and room temperature, and 18
hours at room temperature, the batch is poured onto a mixture of saturated
sodium hydrogen carbonate solution and ice, diluted with 150 ml of ethyl acetate
and then stirred vigorously for 20 minutes. The ethyl acetate phase is separated

15  off and the aqueous phase is extracted a further time with ethyl acetate
(100 ml). The combined organic extracts are washed twice with water (40 ml
each time) and once with brine (40 ml) and dried and the solvent is removed on
a rotary evaporator. Chromatography on silica gel (eluent:
dichloromethane/methanol) gives in one fraction 235.6 mg (62.1%) and in a

20 further fraction 86.9 mg (22.9%) of the desired compounds, in each case as a
diastereomer mixture differing in composition. The diastereomers (fraction with
the 235.6 mg) are separated by means of HPLC (XBridge C 18 5 y, eluent:
water/acetonitrile). This gives 112.4 mg (29.6%]) of the desired compound and
70.1 mg (18.5%) of the compound which is epimeric in position 4

25 (characterization is in Example 102), in each case as a racemate.

Examples 101A and 101B



conpound and 95.9 ng (24.9% of the conpound which is epinmeric in position 4

(characterization is in Exanple 104), in each case as a racemate. Exanples

103A and 103B -117- 5-{f( IR 25 145 -

4R) - 6- Chl or 0- 2, 5-di hvdr oxy-4-nmet hyl - 2- (trif Fuor onet hyg-1, 2, 3, 4-

t et rahydr onapht hal en-1-vl | am no] - 7-f | uor o- 1H qui nol i n- 2- one and

5-([ (1S, 2R, 4S) - 6-chl oro-2 5- D|hydroxy 4- rrethyl 2-(trifluoronmethvl)-1.2,3,4 5
()

t et rahvdr onapht .-- |, ) | ast er eomer
-gjhydre -ﬁﬂlé:?ﬂghgg?orﬂéﬁgﬁlf%#!@ by
alﬂwrm #otine2-basa This gives
ik o:4+25.l8E I\/le| and 7%.6 ng (49.8%

- 1 3.40 course

81 ng (50.6% o
of the (-)-endnff{1®
be drawn conc
0 15 5-{f(la, A I fl uoronethvl)-1
2,3, 4- tetsahyrdnmﬂaﬂbtémheunﬂﬁ 1vﬂnb;adem}bez+|hlamqalé 1 gpisephirated-intodtsThe
synt hesis of this conmpound was described in Exanple 103. 95.9 ng (24.9% of
the desired cé&mpotiaencby m%aﬂSe@f@lrabUPéﬁa@l@pqloLB@ah@lqm

Dot ot ook ﬁav%/ﬁﬂl%r\ﬂﬁ Thie Oves 395 i3 B T ths e BhEE (e ho i ° g

2R, 4R)-6-chl a\V/| ¢

tetrahvdr onapﬁ)ti%%\zlzea -vl ?Qﬁﬂ‘*%?’?ﬁ*& @7(‘%1 aﬁbﬁ%{rgﬁé onée5 ﬂtI'hzeM%l a trgréeorrer
(80 ng) descr ichadlusionEsanpl courfd besdrawparoncechingthe absoluienstereapmensstoy. neans
of chiral HPLC (Chiralcel OD-H5 , eluent: hexane/ethanol). This gives 40.1

ng (50.1 3/6] of the (+)-enantiomer ([a]Jo = -118- +70.2, MeOH) and 39.2 ngy
(49% of the @Qa-nqﬂ%rqd:prrer ([alo = -67.2, MeOH).

plRe104 61 ~ OH HN NH

0

HN F

NH

]
5-{[(1 . 2,4 8)-6-Chloro-2,5-dihydroxy-4-ethyl-2-(trifluoromethyi)-1,2,3.4-
tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one

15 The synthesis of this compound was described in Example 101. 70.1 mg
(18.5%) of the desired compound were isolated.

Examples 102A and 1028

20 (1R 25.48)-5-{[6-Chloro-4-ethyl-2,5-dihydroxy-2-(trifluoromethyl)-1,2 3 4-
tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one and
5-{[(1S,2R.4R)-6-chloro-4-ethyl-2 5-dihydroxy-2-(triflucromethyi)-1.2 3 4-
tetrahydronaphthalen-1-yllamino}-7-fluorg-1H-quinolin-2-one

The diastereomer (120 mg) described in Example 102 is separated into its
25 enantiomers by means of chiral HPLC (Chiralpak IB 5 p, eluent:

hexanefethanol). This gives 53.3 mg (44.3%) of the (+)-enantiomer ([a)lp =

+78.2°, MeOH) and 52.7 mg (43.8%) of the (-)-enantiomer ([a]o = -79.3°,



No concl usi on can of course be drawn concerning the absolute

stereochem stry. Exanple 106 H C \ i CFz OH HN NH 5 N

(5a, 6a, 8a) - 2- Chl or o- 8-et hyl -5-[ (i ndazol - 5~y ) am nol -6- (trifluoronethyl)-5,6,
7, 8- tetrahvdronapht hal ene- 1, 6-di ol
1,1,1-Trifluoro-2-[(indazol-5-ylimno)nethyl]-4-(3-chloro-2-nmethoxyphenyl ) he
xan- 2-ol (760 ng, 1.73 mmol), prepared fromthe correspondi ng al dehyde and
10 5-am noind i | | t he

ol ut on s EaHD R BN LR ol B B e on o
boron tri br onseedchendstthl or onet hane (over the course of 20 minutes). After
three hours of stirring at -40C, two hours at between -40C and 0 C, one
hour between OC and room tenperature, and 18 hours at roomtenperature, the
batch is pourpgapi)e @315 m xture of saturated sodi um hydrogen carbonate
solution and 1ce, diluted with 150 ml of ethyl acetate and then stirred

vigorously for 20 m nutes. The ethyl .ac e phase is separated off and the
aqueous phase is extracted a further ' hth ethyl acetate (100 m). The
conbi ned organic extracts are washed t “O'h water (40 m each tinme) and

once with brine (40 m) and dried and the solyent is renoved on a rotary
evapor at or. Repeated chromat ography on the W ashmaster (el uent:

di chl or onet hane/ net hanol ) gives 74.3 ng (10189~ of the desired conmpound and
236.4 nmg (32.1% of the conmpound which is epigaric in position 4 (in each
case as a racemate). The latter conpound is fharacterized in Exanple 107.
25 ' H-NVR §400 MHz, CD30D): 3 = 1.06 (3H), 1°86 (1H), 1.95-2.11 (2H), 2.32

(1H), 3.05 (5H01,% P94 8B hicko-25-HihyBoxy&-Rrstty L thifitBrondeBign {1178:4-7- 80
(1H). Exanple - -

tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-guinolin-2-cne

5-{[4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-triflucromethyl}pentylidene]-
amino}-7-fluoro-1H-quinolin-2-one (382 mg, 0.81 mmol), prepared from the
10 corresponding aldehyde and 5-amino-7-fluoro-1H-quinolin-2-one, is dissolved in
8.1 ml of dichloromethane and the solution is admixed dropwise at -50°C with
8.1 ml of a 1M solution of boron tribromide in dichicromethane (over the course
of 20 minutes). After three hours of stirring at -40°C, two hours at between -40
and 0°C, one hour between 0°C and room temperature, and 18 hours at room
15  temperature, the batch is poured onto a mixture of saturated sodium hydrogen
carbonate solution and ice, diluted with 150 ml of ethyl acetate and then stirred
vigorously for 20 minutes. The ethyl acetate phase is separated off and the
aqueous phase is extracted a further time with ethyl acetate (100 ml). The
combined organic extracts are washed twice with water (40 m! each time) and
20  once with brine (40 ml) and dried and the solvent is removed on a rotary
evaporator. Chromatography on the Flashmaster (eluent:
dichloromethane/methanol) gives 330.7 mg of a diastereomer mixture which
consists of the desired compound and of the compound which is epimeric in
position 4. The diastereomers are separated by means of HPLC (Chiralpak AD-
25 H 5y, eluent: hexane/ethanol). This gives 181.8 mg (51.8%) of the desired
compound and 95.9 mg (24.9%) of the compound which is epimeric in position 4

(characterization is in Example 104), in each case as a racemate.

Examples 103A and 103B



CFCF, HOH HNN N (5a, 6a

818- 2- Chl oro- 8- et hyl -5-f (i ndazol -5-yl)am no]-6-(trifluoronethyl)-5,6,7. 8-

t et r ahydr onapht hal ene-1. 6-di ol 5 The synthesis of the conmpound was descri bed
i n Exanpl e 106. The anount obtained was 236.4 ng (32.1%. 'H NWR (400 MHz,
CD3OD): S =0.92 (3H), 1.73 (1H), 1.87-2.051 (2H), 2.32 (1H), 3.33 (1H)
4.80 (1H), 6.75 (1 H, 6.91 (2H), 7.06 (1H), 7.34 (1H), 7.74 (1H. 10
Exanmple 108 H C ,,CFA OH HNo ,0O6-ff (i a.2a, 4a)-6-Chloro-2,

5-di hydr oxy- 4- et hyl - 2- trifluoronethyl) 1 2 3, 4-

t et r ahydr onapht{iARRedsS. 4 or. Srdib nethylt4
-vil am nol - 4-
6-{[4-(3-Chlo hexyl i dene] -

__;, -. s u H 2-0
am no} 4- met hYB-rl?EWS,CﬂR!hB,‘;B?de,?,B mmgﬂmgwmg@ﬂ-m(taﬁumgthylm@amed from
t he al dehyde escrl e I n Exanpl e 1 and -am no 4 met hyl benzo(d][1, 2] -
oxazi n- 1- éne, 3 N =L @ ‘ 2 nd the solution is
adm xed drop brom de
'n 20 di chl o%ﬁépﬂaasae%?%eﬁ”ﬂ5@@5%6—‘3&395?%%x%ﬁﬁ% 03 Fsgbard®did o s o
stirring at eddiftionsére Hyomeans obehingleiPL8QChiraltet QUCH, ehmentohexdmelsthanol).20C
and -10C, and one hour at between -10 and OC, the batch is poured onto_ a

m xture of salhisaias 8bmaitht§U) ofthe Cranantiomes diods & o7 58d Me@H) and 96!
W th

mg (49.8%) of the (-)-enantiomer ([a]o = -28.4°, MeOH). No conclusion can of

10  course be drawn concerning the absolute stereochemistry.

Example 104

15 5-{[(1a.2a 48)-6-Chloro-2,5-dihydroxy-4-methyl-2-{trifluoromethyi)-1.2,3.4-
tetrahydronaphthalen-1-yllaminol-7-fluoro-1H-quinolin-2-one

The synthesis of this compound was described in Example 103. 95.9 mg
(24.9%) of the desired compound were isolated.

20 Examples 104A and 104B

5-{f(1R.2S5.45)-6-Chloro-2,5-Dihydroxy-4-methyl-2-(trifluoromethyl}-1,2,3 4-

tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one and

5-{[(1S.2R.4R)-6-chloro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3.4-
25  tetrahydronaphthalen-1-yllamino}-7-fluorg-1H-guinolin-2-one

The diastereomer (80 mg) described in Example 104 is separated into its
enantiomers by means of chiral HPLC (Chiralcet OD-H 5 u, eluent;

hexanefethanol). This gives 40.1 mg (60.1%) of the (+)-enantiomer (ja)p =



100 M of ethyl acetate and then stirred vigorously for 20 m nutes. The
ethyl 25 acetate phase is separated off and the aqueous phase is extracted a
further -120- time with ethyl acetate (50448). The conbi ned organic extracts
are washed twice wth water (20 m each tine) and once with brine (20 m)
and dried and the solvent is renoved on a rotary evaporator. Chronatography
on the Flashmaster (Ilsolute NH2, eluent: dichl oronethane/ nethanol) gives
10.2 ng (6. 29 ot dﬁﬁ RSU i_ i \EtEd 2 and .4 ngy
(16% of the /%%(?f%o’ulﬁgdﬁ\khl C 3?32 rﬁ%i mer ?gfpﬁcpggﬁ%w)&nﬁ? ?{inr?rﬁaﬁhcaseo_ig a
racemat e) . Thiolcantksionccarpoflcaurse berdrawotcanceeing theeabsglute gtegsochamisiRy.(300
MHz, CD30OD): 3 = 1.13 (3H), 1.75-2.28 (3H), 2.38 (1 H, 2.49 (1 H, 3.11
(1H) 5.24 (1 H, 6.78 (1H, 7.06 (1H), 7.15 (1H), 7.30 (1H, 8.05 (1 H. 10
Exanpl e 109 95 afmole 161 HN ~ | O 15

6-(r(1la, 2a,4 é | oro-2, 5-Di hvdroxv-4-ethyl-2-(trifluoronmethyl)-1 2,3, 4-

t et rahydr onapht hal en- 1- vl | am no) - 4- net hyhbgnizordl rl , 21oxazi n-l -one The
synt hesi s of the conpound was describ ' anpl e 108. The anount obt ai ned
was 26.4 ng (16% . 1H NVR (300 MHz, 3¢k 0.99 (3H), 1.78 (1 H),
1.98-2.15 (2H), 2.36-2.51 20 (4H), 3.3 oH | ying partly beneath the

sol vent signal), 5.22 (1 H, 6.81 (1 H, H1‘.1@(1%0, 7.15 (1H), 7.25 (1H),

8.08 (1H). -121- Exanple 110 H,CF, OH HN

NH
/

5 N
{50, 6a,8a)-2-Chloro-8-ethyl-5-[(indazol-5-y)amino]-6-(trifluoromethyl)-5.6,7,8-
tetrahydronaphthalene-1,6-dicl

1,1,1-Trifluoro-2-[(indazol-5-ylimino)methyl]-4-(3-chloro-2-methoxyphenyl)hexan-
2-ol (760 mg, 1.73 mmol), prepared from the corresponding aldehyde and

10  5-aminoindazole, are dissoived in 7.6 m| of dichloromethane and the solution is
admixed dropwise at -50°C with 17.28 ml of a 1M solution of boron tribromide in
dichloromethane (over the course of 20 minutes). After three hours of stirring at
-40°C, two hours at between -40°C and 0 °C, one hour between 0°C and room
temperature, and 18 hours at room temperature, the batch is poured onto a

15  mixture of saturated sodium hydrogen carbonate solution and ice, diluted with
150 m! of ethyl acetate and then stirred vigorously for 20 minutes. The ethyl
acetate phase is separated off and the aqueous phase is extracted a further
time with ethyl acetate (100 ml). The combined organic extracts are washed
twice with water (40 mil each time) and once with brine (40 ml} and dried and the

20 solvent is removed on a rotary evaporator. Repeated chromatography on the
Flashmaster (eluent: dichloromethane/methanol) gives 74.3 mg (10.1%) of the
desired compound and 236.4 mg (32.1%) of the compound which is epimeric in
position 4 (in each case as a racemate). The latter compound is characterized in
Example 107.

25  "H-NMR (400 MHz, CD;0D): 6 = 1.06 (3H), 1.86 (1H), 1.95-2.11 (2H), 2.32 (1H),
3.05 (1H), 4.80 (1H}, 6.75 (1H), 6.95-7.07 (3H), 7.32 (1H), 7.80 (1H).

Exampie 107



NH O 5410 a 2a4da)-7-isopropyl -

5-Di hvdr oxy-4-ethyl -2-(trifluoronethyl)-1.2,3,4- 5

t et rahvdr onapht hal en-1-yl | am no}-1 H- gui ng@kd n-2-one (3-1sopropyl phenyl)
acetate 3-Isopropyl phenol (40 g, 293.7 mmol) is dissolved in 287 m of

di chl oronet hane. At roomtenperature pyridine (32.17 ml, 399.43 mol) is
added. In the course of 10 this addition, the tenperature rises to 29C.
After 15-mnute stirring the reaction mxtyre is cooled to 10 - 15C and
acetyl chloride (26.2 m, 367.13 mmvl, :added dropwi se over the course of
20 m nutes. After overni ght stirring tfi dagtion mxture is poured onto a
m xture of 190 m of 2N HCl and ice. A€ aqm nute stirring the organic
phase is separated off and the aqueous phas s 15 extracted with 500 m of
di chl oronet hane. The conbi ned organi c extrac are washed with brine and
dried over Na2SO4. Foll ow ng the renoval of (ke | vent on a rotary
evaporator, the residue is purified by chronmatsgraphy on silica gel

(eluent: ethyl acetate/hexane). This isolates 48.45 g (92.6% of the desired
ester. 20 1 H NWR (400 M—Iz CDCl 3): 1.27 (6H), 2.30 (3H) 2.91 (1 H,
0.89-5.97 (2Ha, 64 g4l ol Ehlora B-dify( & linddborb HLSHEAXHA gnone
Alum niumtri ] os D 1 i i

25 di chl orobem@m dr dnajen@w&mdlo this m xture over the course of 15

mnutes is (3-1sopropyl phenyl) acetate (48.45 in 94 m of

1, 2- di chi%r obbasgndes|sofithe compamdoyas P%Crﬁ?ﬁﬂ 'ﬂl‘%‘?@m?'ﬁé h%@r%mﬁ'r"ét ri ses

to 40C. Afte r t 00C the reaction mxture is cooled and
otpighf s 2574 321 A)

poured onto a of 4N HCl and ice. Follow ng

extraction w tH-NMRt(#EPO Mlt-lhe&Da()U)r&e QQWBGWN‘DH) ut&7 Qcoﬁm mt) zm@am c
extracts are washed with brine

removed on a tid)ady3diidbof &0t |'Bn@ 7t5I‘(éH)r%§1d35)‘|7SO§MH%aE éﬁr(&ﬁhgd_fﬂnﬁ“é) lica
gel (eluent: ethyl acetate/ hexane). The 5 yield is 84.6% (41 g). 1 H NWR
(300 MHz, CDCI3): S =1.27 (6H), 2.60 (3H), 2.90 (1 H, 6.78 (1 H, 6.85

10

Example 108

6-{[{1a. 2. 4a)-6-Chloro-2 5-dihydroxy-4-ethyl-2-(triflucromethyl}-1,2,3.4-
tetrahydronaphthalen-1-yllamino}-4-methylbenzold]l1.2]oxazin-1-one

15  6-{[4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-trifluoromethyl)hexylidene]-
amino}4-methylbenzo[d][1,2]Joxazin-1-one (170 mg, 0.35 mmol), prepared from
the aldehyde described in Example 91 and 6-amino-4-methylbenzo(d][1,2]-
oxazin-1-one, are dissolved in 3.5 m! of dichloromethane and the solution is
admixed dropwise at -50°C with 3.52 ml of a 1M solution of boron tribromide in

20  dichloromethane (over the course of 20 minutes). After two hours of stirring at
-40°C, one hour at between -40°C and -20°C, one hour between -20°C and
-10°C, and one hour at between -10 and 0°C, the batch is poured onto a
mixture of saturated sodium hydrogen carbonate solution and ice, diluted with
100 mt of ethyl acetate and then stirred vigorously for 20 minutes. The ethyl

25 acetate phase is separated off and the aqueous phase is extracted a further



(1 H, 7.65 (1 H. 4'-1sopropyl-2'-nethoxyacet ophenone 10

4' -1 sopropyl -2' - hydr oxyacet ophenone (33.4 g, 187.4 mmol) is dissolved in
acetone (233 m). Follow ng addition of K2Gg3 (51.8 g, 374.8 mmwol) and

met hyl iodide (23.33 m, 374.8 muvl) the batch is heated at reflux for
three days. The reaction mxture is cooled and filtered through a gl ass
fibre filter and the residue is washed with cold acetone. The solvent is
removed and t h Qugy 1 Y RRISIHed DroAma ekfhctstAreaRhshedf MNiE
acet at e/ hexan@ﬁéﬁﬂ?yﬁég?gﬂg?ﬁﬁg g (88.5!5a 5 tﬁengegtlsr ed cosrrpout%.e 1
H NVR (400 MHwithGRdate(20 Bileath 2itne)aiid oeec@ith Brne (20 93!) @ndidried3araBthe3H)
6.81 (1H), 6.8 7.7 1H) ., 20

2 Psopt opy - 2 SAVERbEEMIVES A RYPISFOBLRRATRIRICommMatackaRh PR FIashBdsiEi um
bromi de (67. 49sgjutd KiH,/ 8Idé‘dﬁ?.! dicl?jl&rdrﬁéﬂhﬁﬂéﬁﬁéihhﬁoi) g}?v%sgﬁoo.Qfmé @S.‘Z%])/&Ltﬁé uran.

This white suspension 1s adni xed over the course m nutes wt
pot assi um hexdesired cdinpioundi(gightlyedntaminated) and 26.4mgp(16% bef thercompaunge,

181.79 mol ), at _a tenperatur et -5C and ' e.r ti 25 red
suspensi on i s“ﬁu 'ssefﬁqﬁeé'g |§p%§®8m\ﬁf@ﬂﬁ8?gga§%ag§rraﬂé&ma&%ﬁ*geﬂgﬁ?r hour s.

Fol | owi ng_dr opwiriuneds tharctéized inEemplef0d. - i sopropyl - 2' - met hoxyacet o-
phenone (23.3 g, 121.19 mmol), in solution in 280 mM of tetrahydrofuran, the
t enper at ure r i HNMR(IDOAMHEL E DN 8 =t AR{3HBa 7528 Xt 2e38 1H), i2 4 61 Ry,

and adm wed 98- (HIcE R O 28 4TiBa0RT . & PRI 7 b s By e

organi ¢ phgse is separated off and washed with water (40 m) and brine (40
m). After drying (Na2SO4) and renoval of the solvent on a rotary
evaporator, tiExamysledl® is chromatographed on silica gel (eluent: ethyl
acet ate/ hexane). This isolates nore -123- than 100% (26.44 g) of the product
as an E/Z m xture, although one of the stereoisoners is predomnant. 1
H NWVR (300 MHz, CDCI3): 3 =1.29 (6H), 1.50 (3H), 2.00 (3H), 2.92 (1 H),
3.82 (3H), 5.60 (1H), 6.73-6.85 (2H), 6.97 (1H). 5 Ethyl
4- (4-isopropyl - 2- met hoxyphenyl ) - 2- hydr oxy- 2<(tri f 1 uor onet hyl ) - hex- 4-

il A

HN

15 6{[(1a 20 ,45)-6-Chloro-2 5-Dihydroxy-4-ethyl-2-(triflucromethyl)-1,2,3 4-
tetrahydronaphthalen-1-ylJamino}-4-methylbenzo[d][1,2]oxazin-1-one

The synthesis of the compound was described in Example 108. The amount

obtained was 26.4 mg (16%).

'H-NMR (300 MHz, CD;0D): & = 0.99 (3H), 1.78 (1H), 1.98-2.15 (2H), 2.36-2.51
20 (4H), 3.37 (1H, lying partly beneath the solvent signal), 5.22 (1H), 6.81 (1H),

7.02 (1H), 7.15 (1H), 7.25 (1H), 8.08 (1H).



enoate Ytterbiun(l11) trifluoronethanesul phonate (3.25 g, 5.23 mol) in 116
m of dichloronethane is adm xed dropwi se at roomtenperature with ethyl 10
trifluoropyruvate (9.55 m, 78.5 mml). Eqb{owi ng the addition of
4-isopropyl -2- net hoxy- 1- (1- net hyl propenyl ) benzene (10.7 g, 52.37 mml), in
solution in 29.5 nm of dichloronethane, the reaction mxture is stirred at
roomtenperature for two days. In parallel a second batch is carried out
with the sa and under the sane conditions. Water (100 m) is
added to eagﬁEg?ﬁ#ﬂ%q?Ro 15 reactions. For further working up, the two

bat ches are conbi ned. The di chl or omet hang
aqueous phase is extracted a further tipg wWith dichloronethane (300 m).

The conbi ned organic extracts are washg -ohater (100 m) and brine (100
m ) and then dried (Na2SO4). After reéeroval pf ‘dhe solvent on a rotary
evaporator, the residue is purified by repetteer20 chromat ography on silica
gel (eluent: ethyl acetate/hexane). The yield ene product, which is used
in the next stage, is 9.08 g, only 40% bei ngjjthe described conpound and 60%
bei ng the correspondi ng ethyl 4-(4- |sopropyl-fN

met hoxyphenyl ) - 2- hydr oxy- 3-net hyl - 2-(tri fl uoronet hyl ) pent - 4- enoate. 25

4- (4-1 sopropyl - 2- net hoxyphenyl ) - 2- hydr oxy-2- (tri fl uoronet hyl ) hex-4-en-1-ol
The above-descri bed m xture of ethyl 4- (4- |sopropyl 2- met hoxyphenyl ) - 2-

hydr oxy-2- (trgfd yorong ]
met hoxyphenyl y 11/ tIAﬂLfOA} | '?353%,

24.18 mmolg 'ﬁetl@lﬁ&?&%thﬂeﬁ”ﬁ Iaf_hlneg hﬁliglﬁlﬂ&% Eidne Li't hi um al uni ni um
hydride 30 (1 g, : nmo I's added in portions over the course of 30
mnutes at 5C. The reaction mxture is stirred at roomtenperature for two
and a half ho UM hydrogen carbonate solution (12 m) is
added dropwi sg&"f’ﬁ"sﬂ}”@@;ﬁfﬁeﬂg{ Fol | ow ng renoval of the ice bath, the
reaction m xt gngoprapglohensid(40 d,203v7 ganolys a'sgcblve@maemimejfatuwordrmthan@
hours. The precipitate is filtered off with su on a glass fibre filter

and the resi dfbreanigronetwivie pyridieg M4.121Meso}. éécmmOj) is pddedr uthecaowrsgef i s

hed t
\&afo(ramt og agh@llI %Hdgi ‘L',I btggagﬁgﬁéfﬁen{'géga%ﬂ afgeta' 'bllgt)%asﬁlei “%lﬁ@erseag'%'} g
(69.9% of a mirtuiy B cVolel {cH10 so18°0pand aéetyl chloride (26.2 ml, 367.13 mmol) is

added dropwise over the course of 20 minutes. After overnight stirring the

p¢1ase i s separated off and the

reaction mixture is poured onto a mixture of 190 ml of 2N HCI and ice. After
20-minute stirring the organic phase is separated off and the aqueous phase is

15  exiracted with 500 mi of dichloromethane. The combined organic extracts are
washed with brine and dried over Na;SO,. Following the removal of the solvent
on a rotary evaporator, the residue is purified by chromatography on silica gel
(eluent: ethyl acetate/hexane}. This isolates 48.45 g (92.6%) of the desired
ester.

20 1H-NMR (400 MHz, CDCl3): § = 1.27 (6H), 2.30 (3H), 2.91 (1H), 6.89-6.97 (2H),
7.10 (1H), 7.30 (1H).

4’-Isopropyl-2’-hydroxyacetophenone
Aluminium trichloride (35.16 g, 263.68 mmol) is introduced in 110 mi of 1,2-

25 dichlorobenzene. Added dropwise to this mixture over the course of 15 minutes
is (3-isopropyiphenyl) acetate (48.45 g, 271.84 mmol} in 94 ml of 1,2-
dichlorobenzene. In the course of this addition, the temperature rises to 40°C.

After 17-hour stirring at 100°C the reaction mixture is cooled and poured onto a



met hoxyphenyl ) - 2- hydr oxy-2- (tri fl uoronet hyl ) hex- 4-en-1-0l and

4- (4-1 sopropyl - 2-

met hoxyphenyl ) - 2- hydr oxy- 3-met hyl - 2- (t ri f hapar onet hyl ) pent-4-en-1-ol (ratio
25:75) and 222 g (27.6% of a further mxture (ratio 65:35). 10

4- (4-1 sopropyl - 2- net hoxypheny! ) - 2- hydr oxy- 2- (tri fl uoronet hy!) hexan-1-of The
m xture of 4-(4-isopropyl-2-nmethoxyphenyl)-2-hydroxy-2-(trifluoronethyl)-
hex- 4-en- 1- ol maiske’f(2B0 mpefmﬂeﬁarfﬁceommngIexdrachuﬁmmyduamwémelr 2-

(trlfluororrethyl pent - 4-en-1- (4.69, 13.84 mmmol) di ssol ved in ethanol
(100 ni). Fol(threerinesiadd ndh tbe csw%lrmd ewgapimextocts gye washed avith rine@pdduced

15 into th f t
il tered of f o vauersr« these Brtsdeticvelich Sy 8¥haralG ARt ERYS '
washed with %Qﬁﬁu@' is chitsthh rmqéop@mmba@fel {digemobitghhcoatehepans)y The
evaporator, the residue 99.29% is used in crude formin the next

step. It Sonsyieldss 6. Ga?/nréiltglre of 4-(4-
| sopropyl - 2- ”M}éﬁp@%mz ZeBnoxy 2256, 285 O8RS, b PRk Fe  HfRdegt (4

20

I sopropyl - 2- n@t‘.Q I ) - 2- hydroxy 3-nmethyl -2-(trifluoronethyl)pentan-1-ol

(ratio 30:70) (4-i sopropyl - met hoxyphen y!)-2-hydroxy-2-(trifluoroneth
y! ) hexana! The above-descri bed m xt ure of

3m(144' ?Zplrggyp/) -2- met hﬁ—éyﬁ'Sﬁ % g) ﬁ? Of#’%”ﬁ@%rgxyzg-(t rifluoronethyl)hexan-I -
met hyl - 2- 1(0”'11@?;5 [-leln)d?@ﬂ*é’éétb plfdndne 33.4g, i@mmﬂm)l i§ dilsphaviad i n

di chl or onet hane Fol 1 owi ng addition of di met hyl sul phoxi de (54.8

m) and tri eamomm(m (ni)l Follawing a@dlmpblﬁﬁea K2 Gcm@'féXB (rengaly agd methyhol )

Stirring atrBOReAESRE R RN I Botch s Feplei drreflt R P The
saturat ed NHehcfioh Hiiktare &6boled and Fiterdd thirol n@ h Ylaud fitretfitdr antidBe veditue
di ethyl ether (250 ml each tine) and the ined extracts are washed tw ce

with brine (58 washegoith cald)acetene. OWQ‘]@P'VQ@@WOWECI £nd theregidue is/

hexane! di B by HHariapg a8 gl 3 fich BEF SR ERE 43lentne); TiarPiab S HEES puo
al dehydes, 4- @a$4%p@fnﬁydegzrgm§dm whenyl ) - 2- hydr oxy-2- (trifl uoronet hyl) -
hexanal and 4-(4-isopropyl-2-net hox pheny Ih) 22{? dr oxy- 3- net hyl - 2-

(trifluoronmet HHNMBAMERMHz5CDCl3): 8 = 1 27(6 (3H), 2 93 (1H), y3 93 (3H), 6.81
(1H), 6.88 (1H), 7.72 (1H).

20 4-isopropyl-2-methoxy-1-(1-methylpropenyi)benzene
Ethyltriphenylphosphonium bromide (67.49 g, 181.79 mmol) is introduced in
875 ml of tetrahydrofuran. This white suspension is admixed over the course of
30 minutes with potassium hexamethyldisilazide (363.57 ml of a 0.5 M solution
in toluene, 181.79 mmol), at a temperature between -5°C and 0°C. The resulting

25 red suspension is then stirred at room temperature for two and a half hours.
Following dropwise addition (35 minutes) of 4'-isopropyl-2’-methoxyaceto-
phenone (23.3 g, 121.19 mmol), in solution in 280 ml of tetrahydrofuran, the
temperature rises to 29°C. The orange-brown reaction mixture is stirred at room
temperature for four days. The batch is poured into 100 ml of water and admixed

30 with ethyl acetate (250 ml). After 10-minute stirring, the organic phase is
separated off and washed with water (40 ml} and brine (40 ml). After drying
(Na»S0,) and removal of the solvent on a rotary evaporator, the residue is

chromatographed on silica gel (eluent: ethy! acetate/hexane). This isolates more



5-{] 4-(4-1 sopro pyl-2-nethox

yphenyl ) - 2- hydr oxy-2-tritl uoronet hyl ) hexyl | dene]- am no)- | H quinolin-2-one
The m xture of -123-

4- (4-1sopropyl - 2- net hoxyphenyl ) - 2- hydr oxy-2- (trifl uoronethyl)- hexanal and
4- (4-1sopropyl - 2- net hoxyphenyl ) - 2- hydr oxy- 3-net hyl -2 10
(trifluoronethyl)pentanal (600 ng, 1.8 mmol), 5-am no-1 H quinolin-2-one
(287.4 ng, 1. Gdmo0% (QBdMZ Pdf th fRhdd@els an BEZ FhiRURe Sil’dh"ohgﬁl oHle 6fARE
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furthertlme with dic Ioromethane (300 ml). The combined organic extracts are

washed with water (100 ml} and brine (100 ml) and then dried (Na;SOy). After
removal of the solvent on a rotary evaporator, the residue is purified by repeated
20 chromatography on silica gel (eluent: ethyl acetate/hexane). The yield of ene
product, which is used in the next stage, is 9.08 g, only 40% being the described
compound and 60% being the corresponding ethyl 4-(4-isopropyl-2-
methoxyphenyl)-2-hydroxy-3-methyl-2-(trifluoromethyl)pent-4-enoate.

25  4-(4-Isopropyl-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hex-4-en-1-of
The above-described mixture of ethyl 4-(4-isopropyl-2-methoxyphenyl)-2-
hydroxy-2-(trifluoromethyl}hexen-4-enoat and ethy! 4-(4-isopropyl-2-
methoxyphenyl}-2-hydroxy-3-methyl-2-(triflucromethyl)pent-4-enoate (9.05 g,
24.18 mmol) is dissolved in diethyl ether {235 ml). Lithium aluminium hydride

30 (1.83 g, 48.34 mmol) is added in portions over the course of 30 minutes at 5°C.
The reaction mixture is stirred at room temperature for two and a half hours.
Saturated sodium hydrogen carbonate solution (12 ml) is added dropwise with

ice cooling. Following removal of the ice bath, the reaction mixture is stirred
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met hoxyphenyl) - 2- hydroxy 3-methyl -2-trifluoronethyl)pentylidene]anno}-1 H
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sol ution and i@#uofirhethgHpantdehCfloM4.64, 13.84 mmol) is dissolved in ethanol
(100 ml). Following addition of 10% Pd/carbon (0.7 g) hydrogen is introduced
15 into the reaction mixture for four hours via a balloon. The catalyst is filtered off
with suction (glass fibre filter) and the precipitate is washed with ethanol.
Following removal of the solvent on a rotary evaporator, the residue (4.59 g,
99.2%) is used in crude form in the next step. It consists of a mixture of 4-(4-
isopropyl-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl}hexan-1-o! and 4-(4-
20  isopropyl-2-methoxyphenyl)-2-hydroxy-3-methyl-2-(trifluocromethyl)pentan-1-ol
(ratio 30:70).

4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal

The above-described mixture of 4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2

25  (trifluoromethyl)hexan-1-ol and 4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-3-
methyl-2-(trifluoromethyl)pentan-1-ol (5.35 g, 16 mmol) is dissolved in
dichioromethane (164 ml). Following addition of dimethyl sulphoxide (54.8 ml)
and triethylamine (11.1 ml) the SO3/pyridine complex (6.37 g, 40 mmol) is added
in portions over the course of 40 minutes. After four-hour stirring at room

30 temperature, the batch is poured onto a mixture of saturated NH4CI solution and
ice. The mixture is extracted twice with diethyl ether (250 ml each time) and the
combined extracts are washed twice with brine (50 ml each time). Following

removal of the solvent by evaporation, the residue is chromatographed on silica



ethyl acetate and then stirred vigorously for 20 mnutes. The ethyl acetate
phase 5 is separated off and the aqueous phase is extracted a further tine
with ethyl acetate (50 m). The conbi ned. g¢isgani c extracts are washed with
water (20 m) and brine (20 mM) and dried and the solvent is renoved on a
rotary evaporator. Repeated chromatography (Flashmaster, different el uent
systens) gives 30.1 ng (1125% of the desired conpound. 10 1 H NMR (300 MHz,
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diluted with -128- of ethyl acetate and then stirred vigorously for

20 ninutes. Tr{88ét4+mg. 1a?<9emaiqi) @ma@? wl gbacatistacid are shmed @hEceueous phase
's extracted Elanlﬂ) trJﬂEFe for 3 days. The reaction mixture is stripped three times with toluene

and the residue is chromatographed on (Flashmaster, eluent: ethyl acetate/
hexane). This isolates 732.8 mg (86.1%) of the desired imine, in the form of a

15  mixture of 5-{[4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hexylidene]amino}-1H-quinclin-2-one and 5-{[4-(4-isopropyl-2-
methoxyphenyl)-2-hydroxy-3-methyl-2-(trifluoromethyl}pentylideneJamino}-1H-
quinolin-2-one.

The mixture of 5-{[4-(4-isopropyl-2-methoxyphenyl}-2-hydroxy-2-

20 triflucromethyl)hexylidene]amino}-1H-quinolin-2-one and 5-{[4-(4-isopropyl-2-
methoxyphenyl)-2-hydroxy-3-methyl-2-trifluoromethyl)pentylidene]amino}-1H-
guinolin-2-one (580 mg, 1.22 mmol) is dissolved in 5.6 ml of dichloromethane
and is admixed dropwise at -10°C with 12.22 ml of a 1M soluticn of boron
tribromide in dichloromethane. After stirring for three and a half hours in the

25 temperature range between -10 and +5°C, the batch is poured onto a mixture of
saturated sodium hydrogen carbonate solution and ice, diluted with 100 ml of
ethyl acetate and then stirred vigorously for 20 minutes. The ethyl acetate phase
is separated off and the aqueous phase is extracted a further time with ethyl
acetate (50 mi). The combined organic extracts are washed with water (20 ml)

30 and brine (20 ml) and dried and the solvent is removed on a rotary evaporator.
Repeated chromatography (Flashmaster, dichloromethane/methanol) gives

17.2 mg (6.11%) of the desired compound.



time with ethyl acetate (50 ml). The conbi ned organic extracts are washed
with water (20 mM) and brine (20 mM) and dried and the solvent is renoved
on a rotary 5 evaporator. Repeated chromat@graphy (Flashmaster, different
phases, eluent: dichloronethane/ nmethanol) gives 30.5 ng (11.3% of the
desired conpound. 1H NWR (400 MHz, CD3OD): S = 0.92 (3H), 1.00-1.08 (6H),
1.70 (1H), 1.91-2.08 (2H), 2.38 (1 H, 2.60 (1 H, 3.29 (1 H Ilying partly

beneath the s ' . Asle . : ; & nd 3
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4- tetrahvdronapht hal en-1 -vllam no}-2 H ouinolin-1-one The m xture of
5-{[4-(4-isop{Uﬂyl-2-nethoxypheny|)-2-hydroxy-2-
trifluoromethyl)hexylidene]am no}-2H qui nolin-1-one and
5-{[4-(4-isopropyl-2- 20

met hoxyphehy| Exanigyléritdy - 3- et hyl - 2-tri fl uor onet hyl ) pent yl i dene] am no} - 2H
qui nolin-1-one (500.8 ng, 1.06 mmol ), prepared fromthe m xture of al dehydes
descri bed in Exanple 110 and 5-am no-2H qf¥nélin-1-one is dissolved in 4.6
m  of dichloronethane and adm xed dropw-Se~at, -20C with 10.6 mM of a 1 M
solution of boron tribromde in dichlqrag ng: After stirring for three
and a half 25 hours in the tenperature]rangelbetfween -20 and +5C, the batch
is poured onto a mixture of saturated sodi i rogen carbonate sol ution
and ice, diluted wth 100 ml of ethyl acetat d then stirred vigorously
for 20 mnutes. The ethyl acetate phase is geparated off and the agqueous
phase is extracted a further tinme with ethylyacetate (50 ml). The conbi ned
organi c extracts are washed with -129- water (20 m) and brine (20 nl) and
dried and the solvent is renoved on a rotary

5-{[(1a.2¢c,45)-7-Isopropyl-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1.2.3 4-

tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one

10
5-{[4-(4-I1sopropyl-2-methoxyphenyl)-2-hydroxy-2-trifluoromethylhexylidene]-
amino}-1H-quinolin-2-one
The mixture of 4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)-
hexanal and 4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-3-methyl-2-

15 (tnfluoromethyl)-pentanal (600 mg, 1.8 mmol}, 5-amino-1H-quinoclin-2-one
(287.4 mg, 1.79 mmol) and 2.67 ml of acetic acid are stirred at room
temperature for 11 days. The reaction mixture is stripped three times with
toluene and the residue is chromatographed (Flashmaster, eluent: ethyl
acetate/hexane). This isolates 554.1 mg (65.1%) of the desired imine, as a

20  mixture of 5-{[4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyl)hexylidenelamino}-1H-quinolin-2-one and 5-{[4-(4-isopropyl-2-
methoxyphenyl)-2-hydroxy-3-methyl-2-trifluoromethyl)pentylidene]Jamino}-1H-
quinolin-2-one.

The mixture of 5-{[4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2-

25  trifluoromethyllhexylidenejamino}-1H-quinolin-2-one and 5-{[4-(4-isopropyl-2-
methoxyphenyl)-2-hydroxy-3-methyl-2-trifluoromethy!}pentylidene]amino}-1H-
quinolin-2-one (554.1 mg, 1.16 mmol} is dissolved in 5.1 ml of dichloromethane
and admixed dropwise at -20°C with 11.68 ml of a 1M solution of boron



evapor at or. Chromat ography on the Flashmaster (NH2 phase, el uent:

di chl or onet hane/ net hanol ) gives 29.1 ng (12% of the desired conpound. 1

H NWVR (300 MHz, CD30D): $ = 0.91 (3H), 0.96+v1.08 (6H), 1.69 (1 H), 1.91-2.04
5 (2H), 2.33 (1H), 2.60 (1H), 3.25 (1H, lying partly beneath the sol vent
signal), 4.98 (1 H, 6.58 (1 H, 6.62 (1 H, 6.81-6.93 (2H), 7.13 (1 H),
7.32 (1 H, 7.62 (1 H. Exanple 114 HCF, OH HN P~~- O 10 4-fl(1 a,
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brine (20 m) and dried and the solvent is renoved on a rotary evaporator.
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(5a,6a,8/4)-8-Ethyl-3-isopropyl-5-[2-methylguinazolin-5-ylamino]-6-
(triflucromethyl}-5.6.7 8-tetrahydronaphthalene-1,6-diol
20 The mixture of 1,1,1-trifluoro-2-[(2-methylquinazolin-5-ylimino)-methyl-]-4-(4-

isopropyl-2-methoxyphenyl)hexan-2-ol and 1,1,1-trifluoro-3-methyl-2-[(2-
methylguinazolin-5-ylimino)methyl-]-4-(4-isopropyl-2-methoxyphenyl)pentan-2-o)
(658.2 mg, 1.18 mmol), prepared from the mixture of aldehydes described in
Example 110 and 5-amino-2-methylquinazoline is dissclved in 5.1 ml of

25 dichloromethane and admixed dropwise at -20°C with 11.79 ml of a 1M solution
of boron tribromide in dichloromethane. After stirring for three and a half hours in
the temperature range between -20 and +5°C, the batch is poured onto a

mixture of saturated sodium hydrogen carbonate sclution and ice, diluted with



1 HNWR (400 MHz, CD30D): 6=0.90(3H), 1.03-1.11 (6H), 1.68 (1H), 1.83-2.00
(2H), 2.30 (1 H, 2.65 (1 H), 3.19-3.40 (3H, lying partly beneath the water
signal), 4.89 (1 H, 6.29 (1 H, 6.35 (14B, 6.55 (1 H), 6.69 (1 H, 7.03
(1 H. 5 Exanple 115 H XF3 OH HN O O 5-{f (1 a, 2a,
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trifluoronethyl)hexylidene]am no}-isochronen-1-one and 5-{[4-(4-isopropyl-2-
met hoxypheny| pcetate phassis-senasated ofband the agenus phasedisfogriactacha fuhelo) -
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aqueous phase is extracted a further time with ethyl acetate (50 nl). The
conbi ned or gafht), 2¢38 tHd) 2.6{ €1 a2 1, tyingupagly bereath thesalvent signalo m )

and dried and_the o] Nt .S, peat ed

chr omat ogr aph9-1%“&&%‘@?54%@2@@% ﬁﬁf&%ﬁ@”f@ﬁﬁf %tgé (1 'lﬁe

di chl or o hane/ met hanol ) gives 9.2 ng (2.8% of the desired conpound.
-131- 1 H NWR (400 MHz, CD30D): 6= 0.91 (3H), 0.98-1.11 (6H), 1.67 (11H),
1.99-2.05 (2BxampigA131 H), 2.62 (1 H), 3.25 (1 H, lying partly beneath the
solvent signal), 4.97 (1 H, 6.56- 6.62 (2H), 6.87 (1 H), 7.02 (1 H),
7.31-7.45 (2H), 7.58 (1 H. 5 Exanple 116

15
5-{[(1a 2a,48)-7-Isopropyl-2,5-Dihydroxy-4-ethyl-2-(triflucromethyl)-1,2.3 4-

tetrahydronaphthalen-1-yllJamino}-2H-gquinolin-1-one

The mixture of 5-{[4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyljhexylidenelamino}-2H-quinolin-1-one and 5-{[4-(4-isopropyl-2-
20  methoxyphenyl}-2-hydroxy-3-methyl-2-triflucromethyl)pentylidene]amino}-2H-
quinolin-1-one (500.8 mg, 1.06 mmol}, prepared from the mixture of aldehydes
described in Example 110 and 5-amino-2H-quinolin-1-one is dissolved in 4.6 ml
of dichloromethane and admixed dropwise at -20°C with 10.6 ml of a 1M
solution of boron tribromide in dichloromethane. After stirring for three and a half
25  hours in the temperature range between -20 and +5°C, the batch is poured onto
a mixture of saturated sodium hydrogen carbonate solution and ice, diluted with
100 ml of ethyl acetate and then stirred vigorously for 20 minutes. The ethyl
acetate phase is separated off and the aqueous phase is extracted a further

time with ethyl acetate (50 ml). The combined organic extracts are washed with



H'CF, | OH HNj F NNO 54[(la 2a, 4,8)-7-1

sopropyl -2, 5-di hydroxy-4-ethyl -2-(trifluoronethvl)-1.2. 3. 4-
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onto a mxture of saturated sodi um carbonate solution and ice,
di luted wi h 22H) N33 11}, 2601Hp 23 HH dyidgtpastly beheatbdheispdvend signal)or 20

m nutes. The ethyl ace p e, ar at.e f S
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extracts are washed with water (20 ml) and brine (20 m) and dried and the
solvent is renoved on a rotary evaporator. Repeated chromatography

i ncl udi ng HPLEXampleetBht phases, 25 different eluents) gives 31 ng (9.4%

of the desired conmpound and 9.9 ng (3% of tﬁe conpound which is epineric

in position 4 (characterization is in Exafplé 117). -132- 1H NWR (300 MHz,
CD30D): S =0.91 (3H), 1.00-1.10 (6H), 1 HgF, 1.88-2.03 (2H), 2.32 (1

H, 2.62 (1 H, 3.25 (1 H lying partl he solvent signal), 4.92

(1H), 6.39 (1H), 6.49-6.63 (3H), 7.19 (1H, & 19 (1H.

NH

10
4-{[( 1,2 48)-7-1sopropyl-2,5-Dihydroxy-4-ethyl-2-(triflucromethyl)-1.2.3.4-
tetrahydronaphthalen-1-yllamino}-1,3-dihydroindol-2-one

The mixture of 5-{[4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyl)hexylidene]amino}-1,3-dihydroindol-2-one and 5-{[4-(4-isopropyl-

15  2-methoxyphenyl)-2-hydroxy-3-methyl-2-triflucromethyl)pentylidenelamino}-1,3-
dihydroindol-2-one (578.6 mg, 1.26 mmol), prepared from the mixture of
aldehydes described in Example 110 and 4-amino-1,3-dihydroindol-2-one is
dissolved in 5.5 ml of dichloromethane and admixed dropwise at -20°C with
12.5 ml of a 1M solution of boron tribromide in dichloromethane. After stirring for

20 three and a half hours in the temperature range between -20 and +5°C, the
batch is poured onto a mixture of saturated sodium hydrogen carbonate solution
and ice, diluted with 100 ml of ethyl acetate and then stirred vigorously for
20 minutes. The ethy! acetate phase is separated off and the aqueous phase is
extracted a further time with ethyl acetate (50 ml). The combined organic

25 extracts are washed with water (20 mi) and brine (20 ml) and dried and the
solvent is removed on a rotary evaporator. Chromatography on the Flashmaster
(NH phase, eluent: dichloromethane/methanol) gives 38.6 mg (13.8%) of the

desired compound.



5 Exanple 117 ,CF, OH HN\I F NH O5-(f (1

a, 2a, 4f) - 7-1 sopropyl - 2, 5- D hvdroxv-4-ethyl -2-(trifluoronethvl)-1, 2,3, 4-

t et r ahydr onapht hal en- 1- vl | am no} - 8- f | uor o-igk+ qui nol i n- 2-one 10 The

synt hesi s of the conpound was described in Exanple 116. 9.9 ng (3% of the
desired conpound are obtained. 1H NWVR (300 MHz, CD30OD): 6 = 1.05-1.18 (9H),
1.91 (1H), 2.04-2.20 (2H), 2.40 (1 H, 2.67 (1 H, 2.99 (1 H, 4.99 (1 H,
6.50-6.69 (4 a I

U RB O sorf (TMIBLdD Mz RIBIO0E L0 SECEN MR MAeH; £58 (1), £ 200
roxv- 4- et hyl - §2lHptzh§ {‘EHX Q(ﬁﬁ [ Uy, Sot3-BA0) (3H, lying partly beneath the water signal),

1,2,3.4-tetrahv pht -

4-(4-Ch|oro-3gﬁg$ﬁ0ﬂ g: bﬁﬁ£h$ﬂ;8%%H§563§§bg?P9PT5?38F%nethyI)hexanal

1 g (2.93 nmmol) of

4- (4-chl or o- 3- et hyl - 2- met hoxyphenyl ) -2-(trifl uoronethyl)- hexane-1, 2-di ol
(prepared bn &xanphe 115 t he sequence described in Exanple 110: acetylation
of the correspondi ng phenol, Fries displacenent of the acetyl group,
etherification of the phenol, Wttig reaction, ene reaction, reduction of
the - 133 ester to the alcohol) is reacted copventionally wth SG8/pyridine
conplex. After three-hour stirring at ro t:enperature the reaction m xture
is poured onto a

HN

5-1[(1a,2a.48)-7-lsopropyl-2.5-Dihydroxy-4-ethyl-2-(trifluoromethy}-1.2.3 .4~
10 tetrahydronaphthalen-1-yllamino}-isochromen-1-one

The mixture of 5-{[4-(4-isopropyl-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyl)hexylidenelamino}-isochromen-1-one and 5-{[4-(4-isopropyl-2-
methoxyphenyl)-2-hydroxy-3-methyl-2-triflucromethyl)pentylidene]amino}-
isochromen-1-one (678.4 mg, 1.42 mmol), prepared from the mixture of

15  aldehydes described in Example 110 and 5-aminoisochromen-1-one is
dissolved in 6.22 ml of dichloromethane and admixed dropwise at -20°C with
14.3 ml of a 1M solution of boron tribromide in dichloromethane. After stirring for
three and a half hours in the temperature range between -20 and +5°C, the
batch is poured onto a mixture of saturated sodium hydrogen carbonate solution

20 and ice, diluted with 100 ml of ethyl acetate and then stirred vigorously for
20 minutes. The ethyl acetate phase is separated off and the aqueous phase is
extracted a further time with ethyl acetate (50 ml}. The combined organic
extracts are washed with water (20 ml) and brine (20 ml) and dried and the
solvent is removed on a rotary evaporator. Repeated chromatography on the

25 Flashmaster (NH; phase, eluent: dichloromethane/methanol} gives 9.2 mg
(2.8%) of the desired compound.



m xture of saturated NH4Cl solution and ice. It is extracted three tines
with nethyl tert-butyl ether. The conbi ned organic extracts are washed
twice with 5 brine and dried (Na2SO4). Fol{s9wi ng renoval of the solvent on a
rotary evaporator, the residue is purified by neans of flash chronmat ography
(silica gel, eluent: hexane/ethyl acetate). This gives 290 ng (29.2% of
the desired aI dehyde as a mxture of the two diastereoners (in each case as
a racemate). t hwlgre2 t X
(trifluoronet hy| ?W(@?q%% g’\‘:rr[l%n(%?fllB I—P E{}l 'Fﬁl 25@8}!1)"!@%% 126|73(q|'-l? ¥982.05

4- (4- Cnhl or o- 3{2id}, l2y32 2tHE 2BX (e 8y29 (12-4 Hyidg ipaxtjy Berjeathfthe sotveat bignahexanal

(290 ng, 0.86 mmol 5-am no- uj i \N=2-.0 (137. . ) and 3
m of acetic &§7d(1)a\'?)ess%'r6r-§%%%’t“'%M{@wﬁé%&&)e}%&jﬁ%%ﬁyg%a%'r eaction
15 m xture is stripped twice with toluene and dichl oronet hane and the
residue is chromatographed (Flashmaster, eluent: dichl oronethane/ nethanol).
This isolateExapiple ™6 (79.5% of the desired imne,
5-{[ 4- (4-chl or o- 3- net hyl -
met hoxyphenyl ) - 2- hydr oxy- 2-tri f | uor onet hyi") hexyl i dene] am no}-1 H qui nolin-2-
one, as a mxture of the two diastereo n _each case as a racenat e) 20
The imne described in the preceding -“§F{[4 (4-chl or o- 3- net hyl -
met hoxyphenyl ) - 2- hydr oxy-2-tri fl uor omet hyl ) Hex 1i dene] am no}-1 H qui nol | n- 2-
one (327.8 ng, (0.68 mml)), is introduced I 2 m of dichloronethane and
this initial charge is adm xed dropw se at wth 6.82 mM of a 1M
solution of BBr3 in dichloronethane. After lt hiwee hours of stirring in the
tenperature range 25 between -40 and +10C thdre is no | onger any starting
material present. The reaction mxture is poured cautiously onto a m xture
of saturated NaHCO3 solution and ice and is extracted three tinmes with
ethyl acetate. The conbl ned organl c extracts are vvashed vmth brine and
dri ed over Na284 cadd diihe 2B Iq] 5-dibid oy riyethahra v Hiflug EANY @hit- on a

j At 0 hr rrat ogr aphy (varl ous
systens, el ueh pRRinaens LIAIINO.0; HNGINGE-9NBL " (2. 999 of the
desired c o] AT ) xy(p11% onpound whi ch
is epi mer:pgpl ﬁm%orgl ti oﬁdpfjﬁggg |S§%@p?l22-ﬁnlég)ﬁo - 132%@1 I—QNW 2%OO \VHz, CD30D):
8 = 1.08 (3H) triflugsmetnd)hexpiderm]amincd§-fluaro4tH-@uinglin--coe a(m:i ${[4- -@-08 (1

H, 6.48 (1 H)le‘.op?bgﬁ-Z(-rlnelchbxyphenyl()JZ I'{?droxy% mgghyH)Z 738 (1 H,

trifluoromethyl)pentylidenejamineo}-8-fluoro-1H-quinclin-2-one (680 mg,

1.38 mmol), prepared from the mixture of aldehydes described in Example 110

15  and 5-amino-8-fluoro-1H-quinolin-2-one is dissolved in 6.8 ml of
dichloromethane and admixed dropwise at -10°C with 13.81 ml of a 1M solution
of boron tribromide in dichloromethane. After stirring for three and a half hours in
the temperature range between -10 and +5°C, the batch is poured onto a
mixture of saturated sodium hydrogen carbonate solution and ice, diluted with

20 100 ml of ethyl acetate and then stirred vigorously for 20 minutes. The ethyl
acetate phase is separated off and the aqueous phase is extracted a further
time with ethyl acetate {50 ml}). The combined organic extracts are washed with
water (20 ml) and brine (20 ml} and dried and the solvent is removed on a rotary
evaporator. Repeated chromatography including HPLC (different phases,

25 different eluents) gives 31 mg (9.4%) of the desired compound and 8.9 mg (3%)
of the compound which is epimeric in position 4 (characterization is in Example
117).



.19 (1H). 5 Exanple 119 H | CF, C OH HNNH O 5-{((1 a,

a, 4QL- 7- Chl or o- 2. 5- Di hydr oxy-4-et hyl -6-net hyl -2-(trifl uoronethvl)-

2, 3, 4-tetrahydronapht hal en- 1- vl | am no} - 143bkqui nol i n-2-one 10 39.2 ny
2.3% of the conmpound identified in the title were obtained (see Exanple
8) inthe formof a racemate. Racemate cl eavage is described in the

| 1 ow ng exanpl e Exarrpl es 119A and 119B 15 5-(f(1R 2S, 4S)-7-Chl oro-2,

Di hvdr oxy- 6-Jpg fq Lgr nﬁm 88-2.
2,3, 4-tet rahvdr ona ﬁofmin GID%/C?D%?\ ng 931 aﬁh)r?({)) ]I r‘1|02(6(r)-|r)1e‘1 grald(1H)' 1.88-2.03
{f (1S, 2R, 4RY2H), 2. 32 (1H), 2.62 (1H), 325(1H lying partly beneath the solvent signal),

7-chl oro-2,5-di XY.-. 8- hyl - 4- et.hyl - 2- (1.r,] vp-1, 2. 3. 4-

t et rahvdronap%r%?@% é& {ﬁ'bi ﬁo‘q}g'?%tar(éhl)ﬁrﬁp hgﬁﬁgr{g%TThe conmpound recited
in Exanple 119 (104 ng) is separated into its enantioners by means of
chiral HPLC (Chiralpak 1A 5 p, eluent: hexane/ethanol). This gives 43.2 ng
(41.5% of SonExamaplei bter (retention tine: 10.5 -12.7 ninutes) and 40.7 ny
(45.2% of the other enantiomer (retention tinme: 15.1-18 mnutes). No

concl usi on can of course be drawn concerrfffnd the 25 absolute

stereochem stry. Exanple 120 -135- -1 " OH HN

8
2
1,
(1
11
fo
5-
1.
5-

5-{[{1a,2a,48)-7-Isopropy|-2,5-Dihydroxy-4-ethy|-2-(trifluoromethyi)-1,2,3 .4-

tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one

10  The synthesis of the compound was described in Example 116. 9.9 mg (3%) of
the desired compound are obtained.
1H-NMR (300 MHz, CDsOD): § = 1.05-1.18 (8H), 1.91 (1H), 2.04-2.20 (2H), 2.40
(1H), 2.67 (1H), 2.99 (1H), 4.99 (1H), 6.50-6.69 (4H), 7.28 (1H), 8.20 (1H).

15 Example 118

5-{[(1a 2, 4a)-7-chloro-2,5-Dihydroxy-4-ethyl-6-methyl-2-(trifluoromethyl}-
1,2,3.4-tetrahydronaphthalen-1-ylJamino}-t1H-quinolin-2-one

20  4-(4-Chloro-3-methyi-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyi}hexanal
1 g (2.93 mmol} of 4-(4-chloro-3-methyl-2-methoxyphenyl)-2-(trifluoromethyl)-
hexane-1,2-diol (prepared in analogy to the sequence described in Example
110: acetylation of the corresponding phenol, Fries displacement of the acetyl
group, etherification of the phenol, Wittig reaction, ene reaction, reduction of the



NO HS5-{f (1 a 2a,

4a) - 7- Chl or o- 2. 5- D hydr oxv-6- net hyl -4-ethyl -2-(trifl uoronet hyl)-

1,2, 3,4-tetrahyd ronapht hal en-1-yl | am no}.-3kt qui nol i n-1-one 5 5-{[4-(4-Ch

| or o- 3- net hyl - 2- met hoxyphenyl ) - 2- hydr oxy- 2-

trifluoromethyl)hexylidene]am no}-2H quinolin-1-one (366 ng, 0.76 mmuol),
prepared fromthe al dehyde descri bed in Exanple 118 and 5-am no-2H- qui nol i n-

1-one, is di SégﬂeYWtHé"alﬁoﬁol s@acﬁb&&&rﬁfeﬂhﬁehhwutﬁrsbgmmm@chhﬁ:llexfpame is

adm xed dropwi se at -40 a M sol ution of boron tribrom de
in 10 dichl ortmeemstmmeat fpﬁﬁ‘e@nmﬁiﬁglf%ﬁh%f&&ﬂtlpﬁgnﬂufﬁh%PPUFﬁ?e@%EPLﬂfe

range bet ween r |

oy ogent . The. st BheatifbanITic soRueR ARORE! A Pacel e nes Wit

sat urat ed NaHgfihyabributyl einer. Theacomnisined oﬁgﬁn’@emdcts rre avashasistwide witiet hy |
acetate. The conbined organic__extracts are washed with brine and dried over

Na2SO4 andb t hbflﬁﬁgindlﬂé'edf ﬂNaa%@ﬂgFQ@W@sﬂemovatofme sedverd @ dFotany ot ary

evapor at or, f
the deai red covRuAl B RS SRy mesrisbinagocdofiatelrapisiicdhet
conmpound whi cBlueht:SiExaREIthyihdetste].i This w(eS@@OENQr(DQQ%)l@ﬂthe dedirbiyR ( 300
MHz, CD30OD): S = 1,09 (31A), 1,82-2,11 (3H), 2,22 (3H), 2,39 20 (1H), 3.02
(1H), 5.03 (1Ridehgdease muxture-pf the typ diasipreomers (megch casgap aipcemate). (1
H) . Exanple 121 HI\ G OH XN INOMH-136- 5-{1(1 a, 2a, 4[hj-7-Chloro-2,
5-Di hvd roxy-6-nethyl -4-ethyl-2-(trifluoronethyl)-

1,2, 3. 4- 1 €0 by LD aethyhd-sthogiphehyihd-hpdroRy-2-one  12.7 g (3. 6%

n

of the compou dentified in the title were obtained (see
(trifluoromethyl)hexylideneJamino}-1H-quinolin-2-one
4-(4-Chloro-3-methyl-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal
(290 mg, 0.86 mmol), 5-amino-1H-quinolin-2-one {137.4 mg, 0.86 mmol} and
3 ml of acetic acid are stirred at room temperature for two days. The reaction

15  mixture is stripped twice with toluene and dichloromethane and the residue is
chromatographed (Flashmaster, eluent: dichloromethane/methanol). This
isolates 327.8 mg (79.5%) of the desired imine, 5-{[4-(4-chloro-3-methyl-2-
methoxyphenyl)-2-hydroxy-2-trifluoromethyl)hexylideneJamino}-1H-quinolin-2-
ong, as a mixture of the two diastereomers (in each case as a racemate).

20 The imine described in the preceding section, 5-{[4-(4-chloro-3-methyl-2-
methoxyphenyl)-2-hydroxy-2-trifluoromethyl}hexylidene]amino}-1H-quinolin-2-
one (327.8 mg, (0.68 mmol)), is introduced in 3.2 ml of dichloromethane and this
initial charge is admixed dropwise at -40°C with 6.82 ml of a 1M solution of BBr;
in dichloromethane. After three hours of stirring in the temperature range

256 between -40 and +10°C there is no longer any starting material present. The
reaction mixture is poured cautiously onto a mixture of saturated NaHCO;
solution and ice and is extracted three times with ethyl acetate. The combined
organic extracts are washed with brine and dried over Na,SO4 and the residue,
following removal of the solvent on a rotary evaporator, is chromatographed.

30 Repeated chromatography (various systems, eluent; dichloromethane/methanol)
isolates 9.3 mg (2.9%) of the desired compound (contaminated) and 39.2 mg

(12.3%) of the compound which is epimeric in position 4 (see Example 119).



5 Exanple 120) in the formof a racemate. Racemate cl eavage is described in
the follow ng exanple. Exanples 121A and 121B 10

5-{f (1R 2S. 4S) - 7- Chl or o- 2, 5- Di hydr oxv- 6- netjayl - 4- et hyl - 2- (tri fl uoronet hyl) -
1, 2, 3, 4-t et rahydr onapht hal en- 1- vl | am no} - 2H qui nol i n-1-one and 5-{f (I S. 2R
4R) - 7-chl oro- 2. 5- Di hvd roxy-6-net hyl -4-ethyl -2-(trifluoronethyl)-

1, 2,3, 4-tetrahydronapht hal en- 1-vl | am no}-2H qui noli n-1-one The conpound
recited i n Examp i ¢ N i_ t4 1% 4by neans
of chiral HPL@WEFg‘?%ﬁ%@%%@%f%ﬁﬂ@%@x@hg% est %Zno ?ﬂ %‘%@B S'i)*fe”é‘b 28.1
my (43.9% of (oHy F0&G1HDEO8 (1), 813 (HH), B6rA (11, 8.681@ Hyi H1B2eH)anB83IH3, ny
(529 of the 3£E§rgsnantioner (retention tine: 16-20 mnutes; stil

contains 13.6 ( kontaninating inmpurity and 1.6% of the enantionmer having
the shorter retention tine). No conclusion can of course be drawn concerning
20 the absolute stereochem stry. Exanple 122 H.CF, OH Cli\ HN O 0 25 5-{f
(1 a, 2a, 8a) Exathplert1®, 5-Di hydroxy-6-nethyl-4-ethyl-2-(trifiuoromethvl)-
1, 2, 3.4-tetrahydronaphthalen-l-vlIanino}isoghronen-l -one 5-{ [4-(4-Ch to
ro-3-met hyl-2-nmeth oxy ph a nyl)-2-h yd fbxy- 2-
trifluoronethyl)hexylidene]am no}isochr Qpe (408.6 ng, 0.85 nmol),
prepared fromthe al dehyde described if g 118 and 5-am noi sochronen
-137- 1l-one, is dissolved in 4 nml of dichloj met hane and the solution is
adm xed dropwi se at -40C with 8.5 m of a | ution of boron tribrom de
in dichloronmethane. After stirring for threg™Reurs in the tenperature range
between -40 and +10C there is no |longer any{sisarting material present. The
reaction 5 mxture is poured cautiously onto & m xture of saturated NaHCO3
sol ution and

5-{[{1e,2a,48)-7-Chloro-2 5-Dihydroxy-4-ethyl-6-methyl-2-(triflucromethyl)-
1,2.3.4-tetrahydronaphthalen-1-yllamino}-1H-quinoclin-2-one

10  39.2 mg (12.3%) of the compound identified in the title were obtained (see
Example 118) in the form of a racemate. Racemate cleavage is described in the

following example.

Examples 119A and 1198

15
5-{[(1R,28S,4S}-7-Chloro-2 5-Dihydroxy-6-methyi-4-ethyl-2-(trifluoromethyl)-
1,2.3 4-tetrahydronaphthalen-1-yljJamino}-1H-quinolin-2-one and 5-{[(7S,2R.4R)-
7-chloro-2 5-dihydroxy-6-methyl-4-ethyl-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yl]lamino}-1H-quinolin-2-one

20 The compound recited in Example 119 (104 mgq) is separated into its
enantiomers by means of chiral HPLC (Chiralpak |A 5 p, eluent:
hexane/ethanol). This gives 43.2 mg (41.5%) of one enantiomer (retention time:
10.5 -12.7 minutes) and 40.7 mg (45.2%) of the other enantiomer (retention
time: 15.1-18 minutes). No conclusion can of course be drawn concerning the

25 absolute stereochemistry.

Example 120



ice and is extracted three tines with ethyl acetate. The conbi ned organic
extracts are washed with brine and dried over Na2SO4 and the residue,
following renoval of the solvent on a rotesy evaporator, is chronatographed
repeatedly. This isolates 20.7 ng (5.2% of the title conmpound

(contam nated). 10 1 H-NWR (300 MHz, CD3OD): S = 1.08 (3H), 1.80-2.12 (3H),
2.22 (3H), 2.49 (1 H, 3.03 (21 H, 503 (1 H, 6.65 (1 H, 6.83 (1 H, 7.18

(1 H, 7.30-7.45 (2H), 7.58 (1 H). Exanpje 223 ,.CFA Cl pH HNNH 150
4-(f(1 a, 2a,4Th-7-Chl oro- 2. 5-di hydr oxy-6- -4-ethyl -2-(trifluoronethyl)-
1, 2, 3, 4-tetrahydronapht hal en-1 -yl ] am nol dichydr oi ndol -2-one 5-{[4-(4-Ch
| or o- 3- net hyl - 2- met hoxyphenyl ) - 2- hydr oxy= OH
trifluoronethyl)hexylidene]am no}1l, 3-di hydre | -2-one (295.8 ng, 0.63

mmol ), prepared fromthe al dehyde descri bed anpl e 118 and 5-am no-1, 3-
di hydr oi ndol -2-one, is dissolved in 3 m of gighloronethane and the sol ution
is adm xed dropwise at -40C with 6.3 m of aytsM sol ution of boron
tribromide in dichloromethane. After stirring for three hours in the

t enmperature range between 25 -40 and +10C there is no |onger any starting
material present. The reaction mxture is poured cautiously onto a m xture
of saturated @m2amg){ﬁ -Ghloroe®, 5i0ibydrosy-Bsmektivl-desthdl-2 firiflaoramethylis t h

et hyl acetate. s ed with brine and
dried over Na et of the solvent on

t . | ates 19.1
(6.6% of ey ‘fé %@%ﬁﬁr@é‘ﬁpﬁpﬂﬁ@ﬁ%ﬂ&ﬁwﬂ% 2 S %0, 50" (a1 1. 69
(1 H, 1.80- Ztﬁmjc(rﬁh'lbathsa)mylldé?@]archﬂCQH 1:|l:||)l'l,0|lﬁ 125n6 (3% (1133—,1,0 Yﬂhmmolgnal S
gyggg(ga{_ﬁ 'y begg%tfgl.ﬁ}ohrﬁéﬁ lﬁﬁegltygggesc b&d 2n Example %1é_|)and§5 -aminG- 63 csuwl;glm-

1-one, is dissolved in 3.7 ml of dichloromethane and this initial charge is

admixed dropwise at -40°C with 7.62 ml of a 1M solution of boron tribromide in
10  dichloromethane. After three hours of stirring in the temperature range between
-40 and +10°C there is no longer any starting material present. The reaction
mixture is poured cautiously onto a mixture of saturated NaHCO; solution and
ice and is extracted three times with ethyl acetate. The combined organic
extracts are washed with brine and dried over Na;S0O, and the residue, following
15  removal of the solvent on a rotary evaporator, is chromatographed repeatedly.
This isolates 10.5 mg {3%) of the desired compound (slightly contaminated) and
12.7 mg (3.6%) of the compound which is epimeric in position 4 (see Example
121).
1H-NMR (300 MHz, CD,;0D): § = 1,09 (3H), 1,82-2,11 (3H), 2,22 (3H), 2,39
20 (1H), 3.02 (1H), 5.03 (1H), 6.79-6.83 (2H), 7.07 (1H), 7.13 (1H), 7.38 (1H), 7.69
(1H).

Example 121




C OH HNF i NH O 5-{[(f

a.2a.4.6)-7-Chl oro-2, 5-Di hydr oxv-4-ethyl -6-nethyl-2-(trifluoronethyl)- 10
1,2, 3,4-tetrahvd ronapht hal en- 1-y[ | am no}-8gfl uoro-1 H qui nol i n-2-one 5-{
[4-(4-Chloro-3-nmethyl-2-meth oxy p h e ny 1)-2-h yd roxy-2-
trifluoromethyl)hexylidene]amno)-8-fluoro-1 H quinolin-2-one (628.8 ny,
1.26 mmol ), prepared fromthe al dehyde described in Exanple 118 and

5-am no-8-fluoro-1 H quinolin-2-one, is dissolved in 7.3 m of

di chl oronet hane 15 and t he sol utlon_ls adm xed dropvm se at -4OC with 12.6 m
of a 1 M sol utrt 450 clahlore -2 Syblitsiroxy Ul mortz i akt pprosiethyl ring
for three hours, i,n, 01and +10C there is no
| onger any st & raR ettt e i S pour ed
cautiously ontg TJ‘rrIE 6916'%? of’fhe é@\hgé@ﬁ&fbéﬁﬁh@ﬁh @ fitld WareABBtait) @ | S
extracted three times w 0 acetate. The conbined organic extracts
are washedbw tHxampled28hin tllla femwaracmmmnaueeslewgme defseribetimthe
renoval of th f0| vent on a rotary evaporator, is chromatographed tw ce
(Fl ashmast er, MP-or onet hane/ met hanol . This isol ates 52.8 ny
(8.69% of the desi red corrpound 25 Exanpl es 124A and 124B 5-{((1R, 2S,
4S)-7-Chl oro-2, 5-Di hydroxy-4-ethyl-6-nethyl-2-(trifluoronethyl)-
1,2,3,4-tet ram&pm‘ﬂ"ﬂeﬂ andn124B ar ni no}-8-fl uoro-1 H qui nolin-2-one and
-139- 5-{[(1S

2R, 4R) - 7-chl or o- 2, 5- Di hydr oxy-4-et hyl -6-nmet hyl -2-(trifluoronmethyl)- 1,2,

3,4-tetrahgdr iR, D8l £3)-1-Chitdroa 6 0h &'ofxblmmfétﬁvlldr SthivRRl(trifludrémethine
conpound r eci te% | n E?‘anpl e 124 (35.4 ny IS separated Tnto 1Ts enantioners
by neans of cHi4.s L:::z-u dronapntipien 1A u dH~auinglimdxehe-ang hanol ). This

gives 14.5 ny (A
and 17.5 ng ( 944

i nut es) . CIODGWﬁét!@hva?dhaﬁhtﬁa}éﬁ-ﬁ%zlmmﬁbﬁwﬁém Rigre t he

The compound recited in Example 121 (64 mg) is separated into its enantiomers

15 by means of chiral HPLC (Chiralpak IA § p, eluent: hexane/ethanol). This gives
28.1 mg (43.9%) of one enantiomer (retention time: 13.8 -16 minutes) and
33.3 mg (52%) of the other enantiomer (retention time: 16-20 minutes; still
contains 13.6% of a contaminating impurity and 1.6% of the enantiomer having
the shorter retention time). No conclusion can of course be drawn concerning

20 the absolute stereochemistry.

Example 122

25 5{[(1a,2a.4a)-7-Chloro-2,5-Dihydroxy-6-methyl-4-ethyl-2-(trifluoromethyl)-
1,2.3 4-tetrahydronaphthalen-1-ylJamino}isochromen-1-one
5-{[4-(4-Chloro-3-methyl-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyhhexylidenelamino}isochromen-1-one (408.6 mg, 0.85 mmol),

prepared from the aldehyde described in Example 118 and 5-aminoisochromen-



absol ute stereochenmistry. 10 Exanple 125 CF, C OH XN(Y\ I N/N 7 (5a,
6a, 8Q -3-Ch Toro-8-ethyl-2-nethyl-5-[2-net hyl gui nazol i n-5-yl am nol - 6-
(trifluoronmethyl)-5,6,7,8-tetrahvdronaoht hayene-1, 6-diol 15
1,1,1-Trifluoro-2-[(2-nmethyl qui nazol i n-5-ylimno)nethyl-]-4-(4-ch

| oro- 3- net hyl -2 met hoxyphenyl ) hexan-2-ol (353.1 ng, 0.74 nmol), prepared
fromthe al dehyde described in Exanple 118 and 5-am no-2-net hyl qui nazol i ne

is dissol ved i 6 r%l‘ﬂ%eﬁﬁ% OC with
7.36 nl of a 111&%&3'5 dt]%?dg\ﬁe%%rpgb?(ﬂ tri brg-lm de ef‘ﬁﬁl&%lﬁsg{ugmégﬂgﬁxekdzt er

stirring for tdnopeisemat -40RGIwit28.Shlioka 1M swgtlo@nﬁbommhn@raram@embet ween -20

, ' f d
car bonat e so (PaAremaelE Aaar bring B} e Boflis aah IEBeatare tARapbLinegt, o
The conbi ned ougadHd+ €T BHEre i9h8 loMRS 20 StattiA bﬁat@ﬂaaﬁrés@ht efhel fdadted) and

the solvent is renoved on a rotary ‘evaporator. Repeated chromat ﬁ&raphy
(Fl ashnast ér , mmmrerlernoumga@tlowlmmo a pixturecof saturated NatiGos sa pp a@idves

34.6 ng (10. 1 oun i
0.95 (3H), 7'6% ké%xﬁfa%%dztﬁ s Wi %%V'W gﬁgé;"wﬁﬂ& (1 H
the signal Iyléb&ra&é hn‘é’wﬁ@ﬁé@mhtmﬁleséﬁd’éﬂéd évgﬂﬁbgmén@%éleélﬂue Gfoﬁ&vh H)
6.82 (1H), 7.18 (1H), 7.78 (1H), 9 (1H). -140- le 126 H CF,
HN/ F NH removal of the solvent onarotary evaporator is chromatographed repeatedly

This isolates 20.7 mg (5.2%) of the title compound (contaminated).

10  1H-NMR (300 MHz, CD,0D): § = 1.08 (3H), 1.80-2.12 (3H), 2.22 (3H), 2.49
(1H), 3.03 (1H), 5.03 (1H), 6.65 (1H), 6.83 (1H), 7.18 (1H), 7.30-7.45 (2H), 7.58

(1H).

Example 123

15

4-{[{1a.22,48)-7-Chloro-2 5-dihydroxy-6-methyl-4-ethyl-2-(trifluoromethyl)-
1.2 3 4-tetrahydronaphthalen-1-ylJamino}-1,3-dihydroindol-2-one
5-{4-(4-Chloro-3-methyl-2-methoxyphenyl)-2-hydroxy-2-

20  ftrifluoromethyl)hexylidenelamino}1,3-dihydroindol-2-one (295.8 mg, 0.63 mmol),

prepared from the aldehyde described in Example 118 and 5-amino-1,3-
dihydroindol-2-one, is dissolved in 3 m! of dichloromethane and the solution is
admixed dropwise at 40°C with 6.3 mi of a 1M solution of boron tribromide in
dichloromethane. After stirring for three hours in the temperature range between

25 -40 and +10°C there is no longer any starting material present. The reaction
mixture is poured cautiously onto a mixture of saturated NaHCQj; solution and
ice and is extracted three times with ethyl acetate. The combined organic

extracts are washed with brine and dried over Na;SO,4 and the residue, following



0 54((f a.?2a.4a}-7-Ch

Tor o- 2, 5- Di hvdr oxv-4-et hyl - 6-nethyl -2-(trifluoronmethyl)- 5

1. 2. 3, 4-tetrahydronapht hal en-1-yi | am no}-.4s§l uoro-1 H qui nol i n-2-one
5-{[4-(4-Ch toro-3-nmethyl-2-meth o xy p henyl)-2- h yd roxy-2-
trifluoromethyl)hexylidene]am no; 7-fluoro-1 H quinolin-2-one (367.3 ngy
(0.74 mmol ), prepared fromthe al dehyde described in Exanple 118 and

5-am no-7-flu $ Kcat hef fe eatedl

di chl or onet hafr%'rerﬁ?%algﬁgﬁéa%@n%%bﬁ?gg%rgg git)ﬁaz&d Wi tﬁm;atg%@b p y

sol ution of BBhi® isolates %ngﬁ@ﬁ?fe}nﬁ thetitle composedhour s of stl r r| ng at - 40C

overni gt sti 1EVYRGLSER e, EZRRIA st L BBTHTTRbE HO foHp AL o

cautiously on 394)6‘2@0((1@-])9302;5 3%@(‘3?—@“"?@5@?\5@%@% I BEnaAh the okt S

extracted three finmes w'th ethyl 15 acet hé co |ned organi c extracts
are washed wi signhl)j 4894rtt) 6. 28€B 3R ¢2H), @S HR DS (H) esi due, fol | owi ng
renoval of the solvent on a rotary evaporator, is chronmatographed

(Fl ashrmast er, eluent: dichloronethane/ nethanol). This isolates 304.9 ng
(85.49%, in tggaﬁfH@ﬂﬁ a mxture of the desired conpound wth the conpound
which is epineric’in position 4. 100 ng of this mxture are 20 separated by
HPLC (Kromasil NH2 5p, eluent: hexane/etfanol). This gives 28.7 ng (27.3%
of the title conmpound and 38.7 ng (36-~9%. 0of _the conpound which is epineric
in position 4 (Exanple 127). Exanples @rl26B 25 5-{({ 1 R
2S.4R)-7-Ch loro-2, 5-D hvd roxy-4- etaiy dyl - 2-(trifluoronethyl)-
1.2.3,4-tet rahydronapht hal en-1 -vi | am no} 7HM; 0-1 H puinolin-2-one and
5-(f(1 S. 2R,

4S) - 7- chl or o- 2. 5- Di hvdr oxv- 4- et hyl - 6- met hyl g 2-1(t i f | uor onet hyl )- 1, 2,

3, 4-tetrahydronapht hal en-1 -vllam no}-7-flu H1 H- qui nolin-2-one -141- The
racem ¢ compound recited in Exanple 126 (17.@ ng) is separated into its
enantionmers b m;ans 2f ch| rlal 2HPL[C): (Ch| ral pahk ADH 5 el uent

time: 8. 13
(retentioh’tife

concerning thg. {[4 (4 Chloro—3 methyl 2—methoxyphenyl) 2- hydroxy 2-
trifluoromethylyhexylidene)amino}-8-fluoro-1H-quinolin-2-one (628.8 mg,

1.26 mmol), prepared from the aldehyde described in Example 118 and
5-amino-8-fluoro-1H-quinolin-2-one, is dissolved in 7.3 ml of dichloromethane

15  and the solution is admixed dropwise at -40°C with 12.6 ml of a 1M solution of
beron tribromide in dichloromethane. After stirring for three hours in the
temperature range between -40 and +10°C there is no longer any starting
material present. The reaction mixture is poured cautiously onto a mixture of
saturated NaHCO3; solution and ice and is extracted three times with ethyl

20 acetate. The combined organic extracts are washed with brine and dried over
Na,SO, and the residue, following removal of the solvent on a rotary evaporator,
is chromatographed twice (Flashmaster, eluent: dichloromethane/methanol. This

isolates 52.8 mg (8.6%}) of the desired compound.

25 Examples 124A and 124B

5-{[{1R,285,48)-7-Chloro-2 5-Dihydroxy-4-ethyl-6-methyl-2-(triffuoromethyl)-
1,2.3.4-tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one and




absol ute stereochem stry. Exanple 127 H.CFA Ck OH HN/ F\l NH 10

5-11 (1a2a. 413) - 7- Chl or 0- 2, 5- di hydr oxy-4-et hyl -6-net hyl -2-(trifl uoronethyl)-
1,2.3,4-tetrah rdronaoht hal en-1-yl | am no}.-iggt | uor o- 1H qui nol i n-2-one 38.7 ng
(36.9% of the conpound identified in the title were obtained (see Exanple
126) in the formof a racemate. Racemate cl eavage is described in the 15
foll ow ng exanpl e. Exanples 127A and 127B 5-ffl1ll R, 25,

4S) - 7- Chl or o- B.{R18 5% IRy XPLcKiofs-2Y4- 'e¥h |Ierhfdt LR I ometBP)-

1, 2, 3. 4-tetrahvdronao al en-I1-vliTam no ro-i qui nol i n-2-one and
5-f f (I S, 2k2.2A”yterabydronaphthalen-1 vl‘lamlno} 8- fluoro 1H-quinglin-2-one

17573, 4.t et 1 AV SR eETe T EXampIe 124 4 AR Seartsr o Mne 27 2 mg

of the conpougdarfisrhbrdby me@h@.rm'cﬁlrémPﬁCe(Cﬁﬁ’r@%aﬁWS' nbﬁlénlts enantlorrers
by neans of chiral HPLC{( Chiral pak , eluent: 25 hexane/ et hanolz. Thi s

gives 7.7 5y hesafpttanohndhisngives dfhﬁrmgr(éﬂ %’aitqf@net&mtlonﬂ (retentorstimienut es)

d 10.4 8, f. 14.
i nutes) . R Soheitis FnbiEsh 3he 7.8 PREASEIR el e aRbt PhenfifRe refhntioh frde:
st ereochem st Ry.9-1342mireX8sP N detildion 6% of boureh! beNNawn concerning the

absolute stereochemistry.
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‘\‘CF:I
cl OH
HN
r\| ‘\;
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10 Example 125

(trifluoromethyl)-5,6.7 .8-tetrahydronaphthalene-1,6-diol

15 1,1,1-Trifluoro-2-[(2-methylquinazolin-5-ylimino)methyl-]-4-(4-chloro-3-methyl-2-
methoxyphenyljhexan-2-ol (3563.1 mg, 0.74 mmol), prepared from the aldehyde
described in Example 118 and 5-amino-2-methylquinazoline is dissolved in 3.6
ml of dichloromethane and admixed dropwise at -20°C with 7.36 ml of a 1M
solution of boron tribromide in dichloromethane. After stirring for three and a half

20  hours in the temperature range between -20 and +5°C, the batch is poured onto
a mixture of saturated sodium hydrogen carbonate solution and ice and is
extracted three times with ethyl acetate. The combined organic extracts are
washed with brine and dried (Na,S04) and the solvent is removed on a rotary
evaporator. Repeated chromatography (Flashmaster, different phases, eiuent:

25  dichloromethane/methanol) gives 34.6 mg (10.1%) of the desired compound.
1H-NMR (300 MHz, CD3;0D): § = 0.95 (3H), 1.70 (1H), 1.85-2.07 (2H), 2.23
(3H), 2.38 (1H), 3.35 (1H, the signal lying partly beneath the solvent signal),
5.09 (1H), 6.76 (1H), 6.82 (1H), 7.18 (1H), 7.78 (1H), 9.59 (1H).



NO H5

{[(fa, 2a, 4a) - 4- Et hyl - 2, 5- di hydr oxv- 6-net hyl -2-(trifluoronethyl)-1.2, 3. 4-
et rahydr onanht hal en- | -yI | am no} - 2H aui nal44g=1-one 5-{[4-(4-Ch

| or o- 3- net hyl - 2- net hoxyphe nyl)-2-h yd roxy-2-trifl uoronethyl)-

hexyl i dene] am no}-2H qui nolin-I1-one (366.5 ng, 0.76 mmol ), prepared fromthe
al dehyde described in Exanple 118 and 5-am no-2H quinolin-1 -one, is 10

i ntroduced i ngXample 126 di chl oromethane and this initial charge is adm xed
dropwi se at -40Cwith 7.62 ml of a 1 Msolution of BBr3 in dichloronethane.
After three hours of stirring in the tenperdture range between -40 and +10C
the batch is poured onto a mxture of -s at ed sodi um hydrogen car bonate
solution and ice and is extracted three %9 th ethyl acetate. The

combi ned 15 organic extracts are wash®d W th i ne and then dried (Na2SO4)
and the solvent is renoved on a rotary ev r. Repeated chromatography
(Flashmaster, different phases, eluent: di onet hanel net hanol ) gives 5.2
my (1.6% of the title conpound. The dechl prq,conmpound has formed during
the synthesis of the aldehyde, probably in gnhe of the reduction steps. 20
1H NVR (300 MHz, CD30OD): $ = 1.09 (3H), 1.8392.13 (3H), 2.18 (3H), 2.40 (1
H, 3.08 (1 H, 503 (1 H, 6.68 (1 H, 6.79 (1 H, 6.8 (1 H, 7.02-7.13
(2H), 7.33 (1H), 7.65 (1H). -143- Example 129 HCFy OH HNR\ | 0 O 5-
4-Eth -2 5- di5@,%(d@2o:@d)ﬁﬁ’ttbwm@-—2SDlrﬁvd:oanmthvlLG ﬂiethBZ-{ltflﬂEoromethvi)-

t et r ahydr onapht hal en- 1 yI]am nol i sochr onen- 1- one - -(4-Ch
| or 0- 3- net fy| 2.8 ale ; |o}7fuoro—1 qu1nol|n20ne

{711 wor ot g g e A e AShD b ey 2Aalodg. 6 0. 0. 85 o)

trifluoromethyl)hexylidenelamino}-7-fluoro-1H-quinolin-2-one (367.3 mg

I
5-
t

{0.74 mmol), prepared from the aldehyde described in Example 118 and
5-amino-7-fluoro-1H-guinolin-2-one, is introduced in 8 ml of dichloromethane

10  and admixed dropwise at -40°C with 7.36 ml of a 1M solution of BBrs in
dichloromethane. After three hours of stirring at -40°C the reaction is allowed to
come slowly up to room temperature. After overnight stirring at room
temperature the reaction mixture is poured cautiously onto a mixture of
saturated NaHCOQO; solution and ice and is extracted three times with ethyl

15 acetate. The combined organic extracts are washed with brine and dried over
Na,SO, and the residue, following removal of the solvent on a rotary evaporator,
is chromatographed (Flashmaster, eluent: dichloromethane/methanol). This
isolates 304.9 mg (85.4%), in the form of a mixture of the desired compound
with the compound which is epimeric in position 4. 100 mg of this mixture are

20  separated by HPLC (Kromasil NH; 5p, eluent: hexane/ethanol). This gives
28.7 mg (27.3%) of the title compound and 38.7 mg (36.9%) of the compound
which is epimeric in position 4 (Example 127).

Examples 126A and 126B

25
5-{[(1R.28.4R)-7-Chloro-2,5-Dihydroxy-4-ethy|-6-methyl-2-(trifluoromethyl)-
1,2.3.4-tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one and
5-{[(1S,2R,4S)-7-chloro-2,5-Dihydroxy-4-ethy|-6-methyl-2-(triflucromethy!)-
1.2.3.4-tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one




prepared fromthe al dehyde described in Exanple 118 and 5-am noi sochr onen-

1l-one, is dissolved in 4 mM of dichloronethane and this initial charge is

adm xed 10 dropwise at -40C with 8.48 m of41a 1 Msolution of BBr3 in

di chl oronet hane. After three hours of stirring in the tenperature range

bet ween -40 and +10C the batch is poured onto a m xture of saturated sodium

hydrogen carbonate solution and ice and is extracted three times with ethyl

acetate. The qpelrabeshic @csrggauﬁd eaditeddh £>@hﬁ:|@fagbe(dm i) b séearatdl inkeits dr i ed

(Na2SO4) and the solvent 15 is renpved on rotary evaporator. Repeated

chr omat ogr aphgnamiersirelby meansmffWabHPL&(éﬂwlpaiq ABrid:5 p, eluent:

di chl or onet hanel net hanol ves 13 f the tIe d as a

Stereot somer Aexenr atanahs THECRVGS 51 BRST e hatons Aranfiomef (RiTRAY 1mé

pr eparation of g by @Inﬂﬁhwéganars)@ﬁkg ?\Izg mo/o%etr@ ofhef ehaftiGihiP tefdrRidh-time0
Exanpl e 130 OH Chiral

(5S. 6R 8R)58- HBHASB m4m4te$)ub100crmdt(szomgann9f q@mrﬁam draven goncearninglthe

6- (trlfluorone hy, II %&St 6. 7.8-tetrahydronapht ha | ene-1.6-d i ol

4- (4-Fl uor o- pXaticigl §e§e9@}q§9lp enyl ) - 2- hydroxy-2-(trrftuoronmeth yl)hexanal:

-144- 18.6 g (147 mmol) of 3-fluoro-2-nethyl phenol (Lock et al. Chem Ber.

1936, 69, 2253 55) in 150 mM of dichloronethane and 16.6 nm of pyridine are

adm xed dropExample 182 with 13.5 nl (155 nmol) of propionyl chloride. The

m xture is stirred for two hours and 100 m__of 2 M hydrochloric acid are

added. The mixture 5 is extracted with dft (ororret hane and washed with

wat er. Drying over sodium sul phate an aI of the solvent in vacuo give

20.6 g of 3-fluoro-2- nethyl phenyl pro 20 6 g (113 mmol ) of

3-fluoro-2- nethyl phenyl propi onate in" 12 " ,.2- di chl orobenzene are added

dropwise to 15.1 g (113 nmol) of al urm ni um ] loride in 12 m of

1, 2-di chl orobenzene and 10 the m xture is sybsequently stirred at 100C for 6

hours. It is cooled, diluted with l

O ,

of

10
5-{[(1 . 2,4 5)-7-Chioro-2,5-dihvdroxy-4-ethyl-6-methyl-2-(frifluoromethyl)-
1.2.3.4-tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one

38.7 mg (36.9%) of the compound identified in the title were obtained (see
Example 126) in the form of a racemate. Racemate cleavage is described in the

15  following example.

Examples 127A and 127B

5-{[(1R,28S,45)-7-Chloro-2 5-dihydroxy-4-ethyl-6-methyl-2-(trifluoromethyl)-

20 1,23 .4-tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one and
5-{[(1S,2R,4R)-7-chloro-2, 5-dihydroxy-4-ethyl-6-methyl-2-(trifluoromethyl)-
1,2 3 4-tetrahydronaphthalen-1-yllamino}-7-flucro-1H-quinolin-2-one

27.2 mg of the compound recited in Example 127 are separated into its
enantiomers by means of chiral HPLC (Chiralpak IA § p, eluent:

25 hexane/ethanol). This gives 7.7 mg (28.3%) of one enantiomer (retention time:
11.2 -14.5 minutes) and 10.4 mg (38.2%) of the other enantiomer (retention
time: 14.5-17.9 minutes). No conclusion can of course be drawn concerning the

absolute stereochemistry.



di chl or onet hane and poured cautiously onto a m xture of 2 M hydrochloric
acid and ice. The phases are separated, extraction is carried out with

di chl oronet hane and the extracts are washedow th saturated sodi um chl ori de
solution and dried over sodium sul phate. The crude product is purified by 15
col um chr omat ography on silica gel (hexane/ethyl acetate 10-20% to give 19
g of 1-(4-fluoro-2-hydroxy-3-nethyl phenyl)propan-1-one. 7.96 g (43.8 muol)
of 1-(4-fluoro-2-hydroxy-3-nethyl phenyl)propan-1-one are dissolved in 65 ni
of acetone and the solution is adm xed with 11,3 g of potassium carbonate
and 4.96 nl ExamplelY2&f net hyl iodide. The mxture is boiled under refl ux
for 20 20 hours, with the addition after ours of a further 3 g of
potassiun1carbonate and 1.5 m (22 mol ¥ nmet hyl iodide. The solvent is

| argely renoved and the residue is pou # o water and extracted with

di ethyl ether. The extracts are washed\w ';ﬂer and dried over sodium

sul phate and, after the solvent has been rgnoved in vacuo, 7.9 g of

1- (4-fl uoro-2-nmet hoxy- 3- net hyl phenyl)propan 1-one are obtained. 27.3 g
(416 mmol) of zinc dust and 570 ng (2.05 f lead(ll) chloride are
suspended in 211 m of THE and the suspensidn ks adm xed at room
tenperature with 25.4 m (364 nmmol) of dibrorfpn& hane. Stirring is carried
out at roomtenperature for a further 30 m nutes, foll owed by dropw se
addition at 0C of 49 nl (49 mml) of a 1 M tltanlun(IV) chl ori de solutlon in

30 dichl or ) d . the
1- (4-fluoro- Ziéﬂﬂg%dﬁ%htﬁﬁbpy‘i gg@mgpgl-@?ﬁfﬁohn-%@nén 28 m of THE are added
dropwi se. The ure for a further two

hours. The re&ej{4-¢hCtilorou3-enétbyl-2-aiisthdiypleayi)d-bhydrdixe2atrifluetdroethytd pour ed
t I f.4 M h d Th

ceparated oxhPxdidens einokaH-gbinglt1-GFe KR & riti o 26 RamoS  prebBad BECther o
washed with S@td&}@b@%e%eﬂbemﬁékampm1§ahats %lrﬁﬁQHdddlﬁQllrQVﬂines@' um

sul phate, and the solvent 1s renoved. The crude 5 product 1s purified by
col um cht@mairdepdused ini3. 'émlmdlc@daro(ﬂwmmam ll’ﬂs)mmqiwharge fead@ix@dy) to

G S0 9O GRabuHgEt OB 15 AP TV SEISRA R bl Bhororpelaii,(33°
H, 5.02 (dddaftkr reeholds Gﬂgﬂhlﬁg*ﬂ ¢héte?§pér§mre3fah&e bBeidert ddo ahdH10°C
the batch is poured onto a mixture of saturated sodium hydrogen carbonate
solution and ice and is extracted three times with ethyl acetate. The combined
15 organic extracts are washed with brine and then dried (Na,S04) and the solvent
is removed on a rotary evaporator. Repeated chromatography (Flashmaster,
different phases, eluent: dichloromethane/methanol) gives 5.2 mg (1.6%) of the
titte compound. The dechloro compound has formed during the synthesis of the
aldehyde, probably in one of the reduction steps.
20 1H-NMR (300 MHz, CDs;OD}): § = 1.09 (3H), 1.83-2.13 (3H), 2.18 (3H), 2.40
(1H), 3.08 (1H), 5.03 (1H), 6.68 (1H), 6.79 (1H), 6.85 (1H), 7.02-7.13 (2H), 7.33
(1H), 7.65 (1H).



5.7 g (29.3 mtl) of 3-fluoro-2-nethyl-6-(1-nmethyl enepropyl)anisole, 7.7 m
10 (170 mmol ) of ethyl trifluoropyruvate and 15 g of nol ecul ar sieve are
adm xed dropw se at OC over 30 mnutes wi{43.0.76 g (0.88 mmwol) of

[CQU(R R) -2, 2-

bi s(4, 5-di hydro-4-tert-butyl oxazolin-2-yl)propane) (H20) 2] ((SbF6)2, in 36 m
of dichl oronethane. The reaction m xture is stirred at OC for 16 hours and
the reactionplamhple®12g$ purified by means of col um chromat ography on
silica gel 15 (hexanel ethyl acetate 0-20% . This gives 8.7 g of ethyl

(R -4-(4-fluoro-2-

nmet hoxy- 3- net hyl phenyl ) - 2- hydr oxy- 2- (t
m xture with an enanti omeric excess of Ct;han 80% and in this way
13.9 of crude OH

E/ Z- 4- (4-f | uor o- 2- net hoxy- 3- net hyl phenyl ) - +f | uor onet hyl ) hex- 4-
ene-1,2-diol. 4.0 g (11 mmol) of ethyl (2R 4 -4-(4-fluoro-2-nmethoxy-3 20
met hyl phenyl ) - 2- hydr oxy-2- (trifluoromethyl) [heX-4-enoate are dissolved in
180 M of 2,2,2-trifluoroethanol and the so ®n is adm xed with 400 ng of
pal I adium on carbon (10% . The suspension is shaken under a hydrogen
atmosphere at 100 bar until reaction is conplete. The mxture is filtered

t hrough Cel i te Iﬂ':qh ||it5ed’ ll g\n4th et hyl acetate.
The concentr at r omat ogr aphy on

silica gel 5( h&éﬁﬁlﬁcﬁbh&bht&ammwl]ﬁﬁﬂﬁo}lgoﬂmmmen-a-ﬁn@ (10 mml ) of ethyl
(2R, 4R/'S) - 4- (4- 1l uor o- 2- et
met hyl phenyl ) 52{[1%(67@349[023('T'ﬂhﬂ| aﬁﬁ%W@W%nYHeg(QMQ'&W %is a di ast er eoner

m xture. 3.7

met hyl phenyl ) - E ar oxyg H%(xty &{édor onéﬂra ﬁg r@%’éﬁo‘%ﬁé’e%ﬁgﬁl égéifrgﬁgl

30 132 m of quepmeld fesrneahe allﬂar@dmd@dnba@in Eﬁamiplwﬂwandtﬂlanmimsbdhrbmenm
al um ni um hydrlde 1.03 g xture is stirred

o T10c o ™ Tite uis cisnohehchi4 iny BF dichlospmelliane: anp this Al chacas i adroedhe
suspensi oRgi S drgag\{vf?%rﬁdid“wm Bﬁgﬁl ?La%'ﬂﬁsél'u ibh fof ma Pﬂil@ﬂ!orrbr?lﬁﬂpane.

t horoughly wt acetate ases 0 trate are
separ ated and Afterithretel ours of sérririgeid tbetteragara’num rahgeéieltwéeacdiﬂeamzl +TDRC
extracts are she wi th saturated sodi um chl oride sol lfwl on and dried over

sodi um sul phat{Bé baishys foused oR gm%w%ogﬁwgatgd@oew A[raen carbonate
4- (4-fluoro-2- tmncﬁlc@eéﬁylgmwdct@{ Xmﬁw éfh;yn éﬁé{% nmep dr%Bﬁﬁéﬁ“a'
um C grapny SI

as a 5 mxture t he di ast ereoners orrato ica
(hexane/ di i sopmgamb eatraets Are3Pa8head withl brihe vhdgheh dri2R, (INA,SO.| 4nd lthmsolvéﬂt

15 is removed on a rotary evaporator. Repeated chromatography (Flashmaster,

orret hyl ) hex- 4-enoate as an E/ Z

different phases, eluent: dichloromethane/methanol} gives 13.3 mg (3.6%) of the
title compound as a stereoisomer mixture. This dechlore compound has formed

during the preparation of the aldehyde, probably in one of the reduction steps.

20 Example 130

OM ~ Chiral

" F
kF
“ F
F OH
NH
a
M- .N

25 h
(5S,6R,8R)-8-Ethyl-2 3-difluoro-5-[(2-methylguinazolin-5-yl)amino]-
B-(trifluoromethyl)-5.6,7 8-tetrahydronaphthalene-1.6-diol

4-(4-Fluoro-2-methoxy-3-methylphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal.



met hoxy- 3- met hyl phenyl ) - 2- hyd roxy-2-(trifluoronethyl)hexanal 'H NVR (300
MHz, CDCI3); S=0.82 (t, 3H, 1.55 - 1.73 (m 2H), 2.33 (dd, 1 H, 2.36
(dd, 1 H, 3.07 (m1H, 3.72 (s, 3H), 4..3@4(s, 1 H, 6.81 (dd, 1 H), 6.94
(dd, 101 H, 8.89 (s, 1 H. and 1.13 g of

(2R, 4S)-4-(4-fl uoro-2-nmet hoxy- 3- net hyl phenyl ) - 2- hydr oxy- 2-
(trifluoronethyl)hexanal. '"H NWR (300 MHz, CDCI3); S 0.71 (t, 3H), 1.50

-1.70 (m ZFan.%-%fifu(?dﬁ»méJy%f 3-fRiofR2(rAethylbhidhol A0tk dtar1ChBm. Bef 436, 68H) ,
3.89 (s, 1 H, 6.81 (dd, 1'H), 6.93 (dd, 15 2H), 9.69 (s, 1H). 300 ng (0. 93
mol ) of (2R 2B53-55] in 15Q o of Righerneihanerand yiBghewf pyndine are admixed

hyd -2-(tri,fl | ).h | . f~/B- arg.na--2-
ot byt ot ez oHtoRIes Y AT CLS B 85 e T ardiiy TBoRa U A €.
adni xed Wi t hsily&fdH twolhdifts @mal Y000iI bf 2 MhydrochIdhickasid sresladded! Theliixtlreof
acetic acid. The 20 reaction m xture is heated at 100 for. 2 hours, cool ed,

pﬁur edhi ntl% \A'@t@ﬂfhaﬁﬁﬂ wfﬂhid«'caldqrcwgtbaaﬁ@mgl.Was’q@ds\uﬁfpmroﬂwquwetriépewm
The phases. of SPRBAR st tfholdiiorde SPivebt ABEubIN G § ool 208 2 ©

agai n with et peihyAgRém rogibRarX 0@ g $1 18 miely bed-fliord-2-sat ur ated sodi um
chloride solution and dried over sodium sul phate and the 25 sol vent is

renoved in vagshylehgnyleropsmaty inf 2 iRf 4R} -drhigoheazens areagded dropwise to
D evBhemvi Yo 1T (2 .
ol oaa e o ute 9 SEETL B R RGR eiereTh el af Lo q PR Rt IR

(hexane/ etthy! trceibate i8-sud¥eqiésthydstirRaDant00C foh€ hpurs. it is ceoledhditited nith
dissolved in 22 m of CH2CI2 and cooled to -30C. 4.3 moé)4.3 mol) of a1 M
30 BBr3 sol ut AighlaramgithanerrdeeHeaskcaitiousyrnio & mivtyregwfch i Bydreclleris agid ut es

and the m xt 5{18 i#i@e%%g&ecs%%rétgdr&&mcEiﬁﬁggi:ﬁrwde%ﬁ@L 22 hours. The

reaction solutio onto'a mxture o urate sol uti on and

ice. It is edichktbmethizmeane the extradis ardwashee withesatochtéth godiun ahlosidar e
washed with -147- saturated NaC solution and dried over Na2S. Col um

chr omat ogr ap h§°'UFiGB anddiisdpvessogium shinpate. (He@reearaguctis pusfiad by1000 147
15,S", PO gl GO o R he Frsalling ety oo e 111
3.33 (m 1 H 195 &B81-(4fludrd-hydroxy-3-methylphenyl)propan-1-one. 7.96 g (43.8 mmol)
of 1-(4-fluoro-2-hydroxy-3-methylphenyl)propan-1-one are dissolved in 65 ml of
acetone and the solution is admixed with 11.3 g of potassium carbonate and
4.96 ml (79 mmol) of methyl iodide. The mixture is boiled under reflux for
20 20 hours, with the addition after 16 hours of a further 3 g of potassium carbonate
and 1.5 ml (22 mmol) of methyl iodide. The solvent is largely removed and the
residue is poured into water and extracted with diethyl ether. The extracts are
washed with water and dried over sodium sulphate and, after the solvent has
been removed in vacuo, 7.9 g of 1-(4-fluoro-2-methoxy-3-methylphenyl)propan-
25 1-one are obtained. 27.3 g (416 mmol) of zinc dust and 570 mg (2.05 mmol) of
lead(ll) chloride are suspended in 211 ml of THF and the suspension is admixed
at room temperature with 25.4 ml (364 mmol) of dibromomethane. Stirring is
carried out at room temperature for a further 30 minutes, followed by dropwise
addition at 0°C of 49 ml (49 mmol) of a 1 M titanium(IV) chloride solution in
30 dichloromethane. The cooling bath is removed and, after an hour, the reaction
mixture is cooled again to 0°C. 9.5 g (48 mmol) of 1-(4-fluoro-2-methoxy-3-
methylphenyl)propan-1-one in 28 ml of THF are added dropwise. The mixture is

stirred at room temperature for a further two hours. The reaction mixture is



56.50 (d,1 H, 6.74 (d, 1 H, 7.17 (d, 1 H, 7.74 (t, L H, 9.57 (s, 1 H).
Exanple 131 Chiral F OHNH 10 HN O 5-ff(I S, 2R

4R) - 4- Et hyl - 7-f | uor o- 2, 5- di hydr oxy- 6- net hyls 2- (tri f I uor onet hyl ) -

1, 2, 3, 4-tetrahydronaphtha [ en-1-yllam nol guinolin-2(1 Mone In the sane way
as in Exanple 130, 300 ng (0.93 nmmol) of (2R 4R)-4-(4-fl uoro-

2- met hoxy- 3- net hyl phenyl ) - 2- hydr oxy-2-(tri fl uoronet hyl ) hexanal , 149 ng 15

(0.93 mol ) °B|I|§te6rﬂnﬂpﬂfé'thc’}9'e'tﬁér?dn7d phuredeadidudly dhtdTh rAiktrb @ Mm
tert-butoxide are react ive

5-{[ (2R, 4R) - 4hydrochlosicacid asd rmyr & phasegl areeepayated, extraction is carried out

chr omat ogr aph MRS PYe P U8 SRTRER SR Test gt RelulaBhe et "o Bo%
are ' cycl| zedsbfytbhBraiiec el Soin BUBIRHE, B! sl ihétioded Tie Eiace

mmol ) of 20 1 M boron tribrom de solution to gl ve the desired product.
Col urm  chf oratastych shyurdfiedsby celampechromatagrapby ey siticaegel (beBane/digoprppyids

o™l TSRS b M B i Prysbafn * °
3.33 (m 1H) 1H‘Nlﬂﬁ (('5@0 MHE') crﬁ:|4)25(=d1 0} ciH)sH)Zé P} @7 1(—9 2 117"dhdd62l4? isla 1

H, 6.67 (d, 1 l'e 132"'Chiral F
F FOHF NH($§ 1PHN SQZ((dﬂdS‘IEIIRSM (ddd1H) 676(dd 1H), 694(dd TH).

4R -4-Ethyl-7; f% u?£§) 3 mmo% hfvf ﬁ%r‘é— mrT%Wé ‘? rr{etl:uyltelnggltoonﬁan}/so]e 7.7 ml

10 (170 mmol) of ethyl triflucropyruvate and 15 g of molecular sieve are admixed
dropwise at 0°C over 30 minutes with 0.76 g (0.88 mmol) of [Cu(R,R)-2,2-
bis(4,5-dihydro-4-tert-butyloxazolin-2-yl)propane)(H20)2]((SbFg)2, in 38 mi of
dichloromethane. The reaction mixture is stirred at 0°C for 16 hours and the
reaction mixture is purified by means of column chromatography on silica gel

156  (hexane/ethyl acetate 0-20%). This gives 8.7 g of ethyl (R)-4-(4-fluoro-2-
methoxy-3-methylphenyl)-2-hydroxy-2-(trifluoromethyl}hex-4-enocate as an E/Z
mixture with an enantiomeric excess of greater than 80%, and in this way 13.9
of crude E/Z-4-(4-fluoro-2-methoxy-3-methylphenyl)-2-(trifluoromethyl)hex-4-
ene-1,2-diol. 4.0 g (11 mmol) of ethyl (2R, 4E/Z)-4-(4-fluoro-2-methoxy-3-

20  methylphenyl)-2-hydroxy-2-{triflucromethyl)hex-4-enoate are dissolved in 180 ml
of 2,2,2-trifluoroethancl and the solution is admixed with 400 mg of palladium on
carbon (10%). The suspension is shaken under a hydrogen atmosphere at
100 bar until reaction is complete. The mixture is filtered through Celite, the filter
bed being rinsed thoroughly with ethyl acetate. The concentrated crude product

25 s purified by column chromatography on silica gel (hexane/ethyl acetate 15%)
to give 3.7 g (10 mmol) of ethyl (2R,4R/S)-4-(4-fluoro-2-methoxy-3-
methylphenyl)-2-hydroxy-2-(trifluoromethyljhexanoate as a diastereomer
mixture. 3.7 g (10 mmol) of ethyl (2R, 4R/S)-4-(4-fluoro-2-methoxy-3-
methylphenyl)-2-hydroxy-2-(trifluoromethyl)hexanoate are cooled to -15°C in

30 132 ml of diethyl ether and admixed over 10 minutes with solid lithium aluminium
hydride, 1.03 g (27.3 mmol), in portions. The mixture is stirred at -10°C for
3 hours, and ethy! acetate and water are added cautiously. The suspension is
filtered through Celite, the filter bed being rinsed thoroughly with ethyl acetate.



10 1 2, 3, 4-tetrahvdronaoht hal en-1-vllam no )-7-fluoroqui nolin-2(1Mone In
the sane way as in Exanple 130, 271 ng (0.51 mmol) of (2R 4R)-4-(4-fluoro-
2- met hoxy- 3- net hyl phenyl ) - 2- hydr oxy- 2- (t riqfg§ uor onet hyl ) hexanal , 90 ng (0. 51
mmol ) of 5-am no-7-fluoroquinolin-2(1 H-one and 0.32 mM (1.02 nmol) of
titaniumtert-butoxide are reacted to give

7-fluoro-5-{[ (2R 4R)-4-(4-fluoro-2 15

met hoxy- 3- et E“%?m%%bf %é‘ﬁl%%ﬁr@séddrhfeh@fcpéﬁfdw hh%ﬁmafa@ﬂagam with

ani no} qui nol i crude imne are cyclized in the sane
way as in Exethyl acatate. élfhe @dcaqxs are waﬁhe\d with satunated sodlum Mnlbadeﬁolutlon

Silica go  (ABaRB.Ry oo aFiohahEn8later e siietiBee oLl TRARRY o
' H-NMR (300 I\/h!z(4 f%@@meﬁoxyos%th%?héml) 2J|_t6y@80)(yjﬂf{trlf&||d}amétr@?hé%nég 2 "

1.99 (dd, 1
6.21 (d, 15H)m:xtere;efmdnasuayeoreezszq%umm dqpm&bogmapbu onlsllﬂ;a g8l 13 (d, 1 H).

Ex l e 133 I 1

SOR ar) - a- e My RpeidiRepeeiy e (L et 08 S52A ARyotdr vaterdy
1,2,3,4- ] 1 M -149- |
the samet \ﬁ;r a?g?%ﬁﬁ%&g%@ﬁ%gﬂrﬁ@ ZS%Fﬂud?éﬁﬁmyl}H(e%(%nﬁl(R) 4- ?Zefl uor o- "

2- met hoxy- 3- rrélﬁwmaq(éﬂwl\ﬂHz GGk =20.82r(t fAH)of &bet hyB)(he2dhak, 33168, A).( 0. 93

Ut oxi de ar o PoRted 118, SO/ Y. 2ra 18 4 s e 180 Benilog, AHE M EFIGE 5

nmet hyl pheﬂyl )1?|2lyggqu1ﬁ (t rifluoromethyl)hexylidene] am no}quinolin-2(1H)-
one. 280 hr'omat ographically purified imne (silica gel, hexanel et hyl

acetate O- 75(%)andr1e1&gcdf|(2ﬁd48)n4 (hﬂuemﬁ-mﬁhoxys—&me&yép@wl)%@ydtoxygl}oC with
o oduct . Col UAHURRPSABIMIPER) on si 11 ca gel (hexanel ot byl acetate 0-100%
yields 'H-NMR (300 MHz, CDCls); 8 0.71 (¢, 3H), 1.50 -1.70 (m, 2H), 2.34 (dd, 1H),
2.39 (dd, 1H), 2.93 (m,1H), 3.73 (s, 3H), 3.89 (s, 1H), 6.81 (dd, 1H), 6.93 (dd,
15 2H), 9.69 (s, 1H).
300 mg (0.93 mmol} of (2R, 4R)-4-(4-fluoro-2-methoxy-3-methylphenyl)-2-
hydroxy-2-(triflucromethyl}hexanal and 165 mg (1.04 mmo!} of 5-amino-2-
methylquinazoline are dissolved in 20 mi of toluene and the solution is admixed
with 0.56 mi (1.86 mmol) of titanium tert-butoxide and 0.11 ml of acetic acid. The
20 reaction mixture is heated at 100° for 2 hours, cooled, poured into water and
stirred vigorously. The suspension is filtered through Celite, the filter bed being
rinsed thoroughly with ethyl acetate. The phases of the filtrate are separated and
extraction is carried out again with ethyl acetate. The extracts are washed with
saturated sodium chloride solution and dried over sodium sulphate and the
25 solvent is removed in vacuo to give 530 mg of (2R,4R)-4-(3,4-difluoro-2-
methoxyphenyl)-1-[(2-methylquinazolin-5-yl)imino]-2-(trifluoromethyl)hexan-2-ol
as a crude product. Purification by column chromatography on silica gel
(hexane/ethyl acetate 0-50%) yields 250 mg of the pure imine, which are
dissolved in 22 ml of CH2Cl; and cooled to -30°C. 4.3 ml (4.3 mmol) of a 1M
30 BBry solution in dichloromethane are added slowly dropwise over 5 minutes and
the mixture is allowed to come to room temperature over 22 hours. The reaction
solution is poured onto a mixture of saturated NaHCO; solution and ice. It is
extracted repeatedly with ethyl acetate and the extracts are washed with



10 230 ng of desired product. 1H NWMR (300 MHz, CD30D); 6 = 0.90 (t, 3H),
1.67 (ddg, 1 H, 1.90 (m 1 H), 1.97 (dd, 1 H, 2.08 (s, 3H), 2.31 (dd, 1
H, 3.32 (m 1 H, 489 (s, I H, 6.32 (ddg7r1 H, 6.49 (d, 1 H, 6.54 (d, 1
H, 7.17 (t, 1 H, 8.18 (d, | H. 15 Exanple 134 HChiral F FF I /| OF
NH ONHS5-(f(l S. 2R, 4R)-4-Ethyl-7-fluoro-2.5-d

I hvdr oxv-6-net hyl -2-(trifluoronethvl)- 20 1,2, 3, 4-tetrahvdronaoht hal en-|

-vl | am nol i Sogaturﬂ&burrqééﬁsdr&nansna AribA®VERNR,S8Y. @8luith EammMBgiihy 200 Ny
(0.62 mml) of (2R 4R)-4-(4-fluoro-

2- met hoxy- 3 npuhf,lﬂ:qjiﬁmrqn;i ica getihexaneiethyl iacetaie Ontddip) A& xag of prodagt.ng (0. 62

nmmol ) of 5-am noi soquinolin-1(2H)-one and 0.39 m (1.25 mmol) of titanium

et hy ! phenyt ‘IR GODRAHE GO0 Bt A Bt Pkt S e & S E b b 2 0T 21

-f) one. 460 gy, 0|fH7)9gw§(d( gﬁg?z.%XWH) 228?'8 ($) JHNE 3T EN M), &308 (s, BRI €

130 at -30C with bor'on ‘tri brom de 'solution to gi ve
the desir®%d Ppraducit) Gofdibsh dhy (ﬁbr1érﬁh¥/7ér{t siiH)i, &b 7yt 1H)exane| et hyl
acetate 50- 1009 vyields 223 ng of desired product. -150- 'H NWR (300 MHz,
cb3dD); 6 = 0.91 (t, 311), 1.69 (ddg, 1 H, 1.90 (m 1 H, 2.02 (dd, 1 H),
2.08 (s., 3H, 2.32 (dd, 1 H, 3.3 (m 1 H, 4.95 (s, 1 H, 6.48 (d, 1 H),
6.82 (d, 1 H, 6.8 (d, 1 H, 7.15 (d, 1 H, 7.33 (t, 1 H, 7.65(d, 1 H. 5
Exanpl e 135 Cgixaptple3¥ F F OHF R/ NH

Chiral
MO

10 KN

5-{[(1S,2R 4R)-4-Ethy|-7-fluoro-2,5-dihydroxy-6-methyl-2-(trifluoromethy!)-
1,2,3 4-tetrahydronaphthalen-1-yllJamino}quinclin-2{1H)-one

In the same way as in Example 130, 300 mg (0.93 mmol) of (2R, 4R)-4-(4-fluoro-
2-methoxy-3-methylphenyl)-2-hydroxy-2-(triflucromethyl)hexanal, 149 mg

15 (0.93 mmol} of 5-aminoquinolin-2(1H)-one and 0.27 ml of titanium fert-butoxide
are reacted to give 5-{[(2R,4R)-4-(4-fluoro-2-methoxy-3-methylphenyl)-2-
hydroxy-2-(trifluoromethyl)hexylidene]lamino}quinolin-2(1H)-one. 210 mg of
chromatographically purified imine (silica gel, hexane/ethyl acetate 0-80%) are
cyclized in the same way as in Example 130 at -30°C with 3.6 m! (3.6 mmol) of

20 1 M boron tribromide solution to give the desired product. Column
chromatography on silica gel (hexane/ethyl acetate 0-100%) yields 203 mg of
desired product,

'H-NMR (300 MHz, CD30D); 5 = 0.90 (t, 3H), 1.66 (ddq, 1H), 1.89 (m, 1H), 1.99
(dd, 1H), 2.08 (d, 3H), 2.32 (dd, 1H), 3.33 {m, 1H), 4.95 (s, 1H), 6.42 (d, 1H),
25 6.47 (d, 1H), 6.49 (d, 1H), 6.67 (d, 1H), 7.32 {1, 1H), 8.19 (d, 1H).



Il " i Nft (5S,

6R 8R) - 8- Et hyl - 3-fl uoro-5-((7-fl uoro-2-nethvl gui nazol i n-5-yl)am nol - 10
2-methyl -6-(trifluoronmethyl)-5,6,7, 8-tetrahydronapht hal ene-1,6-diol In the
same way as in Exanple 130, 300 ng (0.93 mmol) of (2R 4R)-4-(4-fl uoro-

2- met hoxy- 3- net hyl phenyl ) - 2- hydr oxy-2-(trifl uoromet hyl)hexanal, 183 ng (1.03
nmml ) of 5-am no-7-fl uoro-2-nethyl qui nazoline and 0.58 m (1.86 mmol) of
titani umtert pRypfbdd2i s reacted to give

5-{[ (2R 4R)-4- (4-1l uoro-2-met hoxy-3 15

met hyl phenyl )-1-[(7-fl uoro-2-net hyl qu I_rra.zollnchsﬂlyl)lmno] 2-
(trifluoromethyl)hexan-2-ol. 460 of citude imne are cyclized in the sane
way as in Exanple 130 at -30C with 7.6 mmol) of 1 M boron
tribromde solution to give the d 'dnEiuct Col um chr omat ogr aphy on
silica gel (hexane/ethyl acetate B: andyl el ds 135 ng of desired product.
20 'H-NMR §300 MHz, CDCI3); 3 = 0.9(¢ 3H), 1.64 (ddq, 1 H), 1.87 (ddqg, 1
H, 1.96 (s, 3H, 2.03 (dd, 1 H), 2 I(dd 1H, 2.84 (s, 3H, 3.29 (m 1

H, 4.80 (d, 1 H, 6.19 (d,1 H, 6.84 ¢d, 1 H, 6.62 (d, 1 H, 6.87 (d, 1
H, 9.31 (s, 1 H. -151- Exanple 136 clfiral FF FOHF NH FN IN T5
(5S, 6R, 8R) - 8- Et hyl - 3-f | uor o- 5- f(8 f I uor o- 2- nmet hyl oui nazol i n-5-vl ) am nol -
2-methyl -6-(trifl uoro nethyl) .6.7,8-tetra hyd ron aphtha le ne-1.6-d io |

In the same w . . (4-
f1 uor o- 2- met hdx%y 0‘20 'Mf By . 183

ng  (1.031gmoh)2 9Y- t‘étrahwmnépﬁtmm&Ilﬁmumimmlmagmnnﬁn&mw@oﬁ& n (1 86
mml) of 10 titaniumtent-butoxide is reacted t

5-{[ (2R, 4R) - 4l thersarae yay-afeinaxgmple 130, 271 mg (0 5(‘1 mmol) of (2R,4R)-4-(4-fluoro-
2-methoxy-3-methylphenyh)-2-hydroxy-2-(trifluoromethyl)hexanal, 90 mg

(0.51 mmol) of 5-amino-7-fluorogquinolin-2(1H)-one and 0.32 ml (1.02 mmol) of
titanium fert-butoxide are reacted to give 7-fluoro-5-{[(2R,4R)-4-(4-fluoro-2-

15  methoxy-3-methylphenyi}-2-hydroxy-2-{trifluoromethyl}hexylidene]-
amino}quinolin-2(1H)-one. 320 mg of crude imine are cyclized in the same way
as in Example 130 at —30°C with 4.1 ml (4.1 mmol) of 1 M boron tribromide
solution to give the desired product. Column chromatography on silica gel
(hexane/ethyl acetate 50%) yields 165 mg of desired product.

20 'H-NMR (300 MHz, CD3;0D); 6 = 0.91 (t, 3H), 1.68 (ddg, 1H), 1.90 (m, 1H), 1.99
(dd, 1H), 2.09 (s, 3H), 2.33 (dd, 1H), 3.32 {(m, 1H), 4.93 (s, 1H), 6.21 (d, 1H),
6.38 (d, 1H), 6.42 (d, 1H), 6.45 (d, 1H), 8.13 (d, 1H).

Example 133

25 N

m
Q
x

5-{[{1S.2R 4R)-4-Ethyl-7-flucro-2,5-dihydroxy-6-methyl-2-(trifluoromethyl)-
1.2.3,4-tetrahydronaphthalen-1-ylJamino}-8-fluoroquinolin-2(1H}-one




met hyl phenyl ) -1-[ (8-fl uoro-2-net hyl qui nazol i n-5-yl )i m no] - 2-
(trifluoronethyl)hexan-2-ol. 450 ng of crude imne are cyclized in the sane
way as in Exanple 130 at --30C with 7.6 mM4g(7.6 mmol) of 1 M boron
tribromde solution to give the desired product. Columm chromat ography on
silica gel 15 (hexane/et hyI acetate 0-65% vyields 77 ng of desired product.
1H NWR (300 MHz, CDCI3):8 = 0.88 (t, 3H), 1.62 (ddg, 1H), 1.86 (ddg, 1H),
1.94 (s, 3Hyn ﬂ1é33arﬁ€dvay1aé'|)n Ei@an%ﬁle(ﬁm JboHhg (@ 933mh$ol) 61:825’ 3R?—ﬁ ((4ﬂﬂlu07r01'|)
4.79 (d, 1 H, 5.83(d,I H, 6.49 (dd, 1 H, 1H),
9.44 (s, 1 H)2- m@th%(@:rr@tnﬂphenxth?ﬂmdrow-2\(trl|ﬂumwhy&hexml01@5

2R, S) -4, 6-Di A -9 if
t et r?ahydr onagmﬁgl I)L@Irelogﬁ"ﬁoogafﬁ‘?bgé@mo@ %{-Vl) éﬁboam(@ @/ﬂﬂ bf atzﬁmﬁn t@ﬁ

yl -4-fl uoro- ZbUa:tmawomwéd g B-ato S-{[{ 2R kEpdefeflliory-2-heathogy)-3- - 152-
615 ng (4 mmol ) of 2'-fl|uoro-6- édrox yacet ophenone 1 n_di et hyl ene g1ycol are

adni xed wi §h 2ethylghenyiinddiydrexy-gdirdbioremetiyhexylsenglaminegauigolin g

of hydrazi ne The bat h
tenperature i g@u?@dﬂ@%ﬁ“@%@bﬁ@%@@ﬁq '@ﬁ gér?lsﬁ?:g Q%I ﬁ? eac féth vessel
at 5 this poi acetaéd 0975%?&@0%&%&11 méﬁaMba\ﬁam beﬁmaplerm I—Be"G Qdtht i on
m xture has been cooled, it Is poured into saturated amoni um chloride

sol ution and 4kt &&Beamalxof HM&"@W@F tebrpanide splutioRdoatve e desired praghel with
d
Sul phate. RomSOnG R FelHrBnbh Sfica Uk i aXangin{l ceafe B1108%) yiélts

2-ethyl - 34641 uQBOphgmUesﬁQd)prcgjl(oﬂ nmmol) of 10 2-ethyl-3-fluorophenol in 10
m of dichl oronmet hane and 0. 64 of pyridine are admi xed dropwi se at 0C
with 0.48 m (5.5 nml) of pro onyI chl oride. m xture is stirred for 4

hours and 20 ni-NIMRY{3A0HbIzo Ek1sIDR)e 8 5P §04H, é”*‘Qda&T (ddg, 1K), 1.90 (m, 1H), 1.97
(dd, 1H), 2.08 (s, 3H), 2.31 (dd, 1H), 3.32 (m, 1H), 4.89 (s. 1H), 6.32 (dd, 1H),
6.49 (d, 1H), 6.54 (d, 1H), 7.17 (t, 1H), 8.18 (d, 1H).

15 Example 134

5-{[(1S . 2R 4R)-4-Ethy|-7-fluoro-2 5-d ihLdroxv-6-methvl—2-(trifhjoromethvl)-
20 1,23 4-tetrahydronaphthalen-1-yl]Jamino}isoquinolin-1{2H)-one

In the same way as in Example 130, 200 mg (0.62 mmaol) of (2R,4R)-4-(4-fluoro-
2-methoxy-3-methylphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal, 100 mg
(0.62 mmol) of 5-aminoisoquinclin-1{2H)-one and 0.39 ml (1.25 mmol) of
titanium tert-butoxide are reacted to give 5-{[(2R,4R)-4-(4-fluoro-2-methoxy-3-
25  methylphenyl)-2-hydroxy-2-(trifluoromethylyhexylidene]amino}isoquinolin-1{2H)-
one. 460 mg of crude imine are cyclized in the same way as in Example 130 at
—-30°C with 7.9 mi (7.9 mmol) of 1 M boron tribromide solution to give the
desired product. Column chromatography on silica gel (hexane/ethyl acetate 50-
100%) yields 223 mg of desired product.



extracted wi th dichloronethane and the extracts are washed wth water.
Drying over sodium sul phate, renoval of the solvent in vacuo and

chromat ography on 15 silica gel (hexane/ etfsyl acetate 25% give 580 ng of
2- et hyl - 3-fl uorophenyl propionate. 580 ng (3 mmol) of

2-et hyl - 3-fl uorophenyl propionate in 2 ml of 1,2- dichlorobenzene are added
dropwise to 0.4 g (3 mml) of alum'niumtrichloride in 3 m of

1, 2-di chl or ob =S e i d 3
hours and at sl(q)ér%mte rature ) g h%?#??%‘iﬂ) ?tségg(ggheng ?Et(égQQ)tﬁw
di chl or onet haxad,attd), B8 &d, Stdyt2. 3121(31@/ 1bht 3.3 (i, xkH)y;, 4.95 (R 1M)h6}‘dl|8ddhl1bh)| c

and the ext  BASE, AR, Argr vl BN Hle TR chob el orrae

solution and dried over sodium sul phate. The crude product is purified by
col um chromat ography on silica gel (hexane/ethyl acetate 10% to give 580
mg of 1-(3-ethyl-4-fluoro-2- 25 hydroxyphenyl)propan-l-one. 580 ng (3 nmol)
of 1-(3-ethyl-4-fluoro-2 hydroxyphenyl)propan-1-one are dissolved in 4.6 ni
of acet oneSan&Examplect3fion is adnmixed with 0.77 g (5.4 nmml) of potassium
carbonate and 0.33 ml (5.4 mmol) of nethyd™J odi d&™' The mi xture is heated at
70C for 4 hours and stirred at room tenperiatyre for 12 hours and
subsequently the solvent is largely 3_.ddF The residue is poured into
wat er and extracted with di ethyl ether? ~Fherexutacts are washed with water
and dried over sodium sul phate and the_s @nt IS renoved in vacuo to give
700 ng of 1-(3-ethyl-4-fluoro-2- methox enyl)propan 1-one as a crude
product. 2.66 g (40 nmol) of zinc dust )
| ead(l11) chloride are suspended in 20 MNYN THE and the suspension is
adm xed at 0OCwith 2.5 nl (35 rrrml) of dibrononethane. The mxture is
stirred for a(ggr : X .

dropwi se at OCW T
sol ution i dQembUWmSB(ﬂﬂﬁhmomﬁﬂwl)cﬁﬁli Bdeln mronaplwna{&mt g,ﬁelchafter an hour
t he reactlon mxture is cooled again to 0C. 700 ng (3.3 nml) of

ir onut s0) The " eSS E ey a5 1t EXSPle PIEERN molDad Ruiilhtim ARl ef#@o"ﬁﬁﬂr
further. It ig I%gwxgﬂsl Omﬁtrgwgg?@ jl‘!'hy%‘r&b@f-z-f{‘ﬁﬁiuaﬂﬁﬁéﬁlgpﬁéiér%ls‘la’a

m xture of 4 M hyadr 0 and i'ce, the te ature not eceedlng
5C. The phase$1.88enswhafLfi-aoinmd-fluoro-2- methquumazohne and 0.58 mi (1.86 mmol) of
titanium terf-butoxide is reacted to give 5-{[(2R,4R)-4-(4-fluoro-2-methoxy-3-

15 methylphenyl)-1-[(7-fluoro-2-methylquinazolin-5-yl)imino]-2-

(trifluoromethyl)hexan-2-ol. 460 mg of crude imine are cyclized in the same way
as in Example 130 at —30°C with 7.6 ml (7.6 mmol} of 1 M boron tribromide
solution to give the desired product. Column chromatography on silica gel
(hexane/ethyl| acetate 0-65%) yields 135 mg of desired product.

20 "H-NMR (300 MHz, CDCl); § = 0.90 (, 3H), 1.64 (ddq, 1H), 1.87 (ddq, 1H), 1.96
(s, 3H), 2.03 (dd, 1H), 2.39 (dd, 1H), 2.84 (s, 3H), 3.29 (m, 1H), 4.80 (d, 1H),
6.19 (d,1H), 6.34 (d, 1H), 6.62 (d, 1H), 6.87 (d, 1H), 9.31 (s, 1H).



extracted with diethyl ether, the extracts are washed with water and
saturated sodiumchloride solution and dried over sodi um sul phate, and the
solvent is renoved- The crude product isqgycified by col um chromat ography
on silica gel (hexane/diisopropyl ether 0-20% to give 650 ng of

2-ethyl -3-fluoro-6-(1 15 net hyl enepropyl )anisole. 650 ng (3.2 mmol) of
2-ethyl -3-fluoro-6-(1- nmethyl enepropyl)anisole, 1.3 m (9.6 mml) of ethyl
trifluoropyrugghfm@edss g of nol ecul ar si eve,are adni xed dropwi se at 0C
over 30 minutes with 23 my (0.026 ) of

[Qu(R R)-2, 2-bi s(4, 5-di hydro-4-tent it ytoxagol i n- 2-

yI)propane)(HZO) 2] ((SbF6)2 in 85 i oﬁ& LFﬁ)romet hane. The reaction m xture
is 20 stirred at OC for 16 hours afd is purffied by means of col um

chromat ography on silica gel (hexai%yl acetate 0-10% . This gives 600

ng of ethyl (R)-4-(3-

et hyl - 4- f | uor o- 2- met hoxyphenyl ) - 2- hydfoxy- 2- (tri f1 uor omet hyl ) hex- 4- enoat e as
an E/Z mxture with an enantiomeric eXcess of greater than 80% 200 ny
(0.53 mmol) of et hyI E/Z 4- (3, 4- d|f| uor o- 2- met hoxyphenyl ) - 2- hydr oxy- 2 25
(trifluoro th / ether are cooled to -5C
and adni xed FeTD UiNg SPYUAMIBOLY ni ni um
hydride. The 5ﬁé tﬁafe‘h"e fAB.digur and poured
i nto saturated eS are separated and

extraction is carried out repeat edI y W|th et hyl acet ate. The extracts are
washed with sé thessarde 3@Gysasiinubaxarmpler 13k 300 otg Eh@3imimdl) iof d28\Ak)-s(4i um

o A e B Sy ARl 553y 2 thiGionthin SAUrAT 6™

on silica gel "HAR

(2R, 4E/ Z) - 4- (Bt GBWMOQ Jf'w%m@s%bmyﬁem@n& Meremﬁyo %8 mi (1,86 mmol) of

(trifluoromethyl)hex enal 4-(3-et | uoro-2" -

- net hoxyiﬁlenyta)mlﬂnﬁgdm&qxlcze sraalcte;btaﬂree I’iyﬂ[ ﬁRMe(ﬁaﬂlucHQe'Z d‘ietwwéd inb5
m of trifluqgrqet he s on 1 s_adm_x h, 50 ng of palladium
on car bon (16'@’3%' hgg&b%ﬁ" '§"§t &IQHWB&H@% ﬁfi jen atnosphere at
at mospheric ahﬁﬁéﬂesheetuyﬂ?héxarre@@ 148D ing cﬁ@ﬁﬁ&@mneﬁ?e rrzeurm thé daméd &agd
through Celite, the 5 filter bed being rinsed thoroughly with ethyl acetate.

Removal of thasdoExample §30@s ~36°C véth 7§ rok (7cH meol) of 1 M boron tribromide

Lot oy b (1 < oY v 8 sl P aRUP (I chigmatographyon slishgel. 45 g
(0.13 moig ofhdxdRefthy)acktatd-®EEY)vields 7P1mRg &f BBSIRQXYRIWRRY! ) - 2-

'H-NMR (300 MHz, CDCl3); § = 0.88 (t, 3H), 1.62 (ddq, 1H), 1.86 (ddq, 1H), 1.94
(s, 3H), 2.02 {dd, 1H), 2.37 (dd, 1H), 2.83 (s, 3H), 3.26 (m, 1H), 4.79 (d, 1H),
5.83 (d.1H), 6.49 (dd, 1H), 6.65 (d, 1H), 7.46 (dd, 1H), 9.44 (s, 1H).

20 Example 137

Chtral

5-{[(1S,2R 485)-4 6-Diethyl-7-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1.2.3.4-
25 tetrahydronaphthalen-1-yllamino}quinolin-2(1H)-one

4-(3-Ethyl-4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal:



hydr oxy-2- (trifluoronethyl)hexanal and 21.4 ng (0.13 nmol) of

5-am noqui nolin- 10 2(1 H)y-one are dissolved in 20 m of toluene and the
solution is adm xed with 0.56 nl (1.86 mmbk)-of titaniumtert-butoxide and
0.11 m of acetic acid. The reaction mxture is heated at 1000 for 2 hours,
cool ed, poured into water and stirred vigorously. The suspension is
filtered through Celite, the filter bed being rinsed thoroughly with ethyl

acetate. The ghasgs( @hrﬁdﬂﬁoﬂz* ilicrbes- ﬁ?&o&?ﬂ%@bﬁ’éhﬁéjmlcﬁemﬂérﬁc@?@cﬁl aré

carried out again Wth acetate. The extracts are wash
sat ur at ed sodhdmixse with (2845!'09(14 imynol el patasstuny hdroxids and 240pnad4 8anmahe

?g' }/F?tZRI ZR; g&ﬁfﬁg'z{é?@%ﬁtef%gb’ EmiidurdYs Rhated at 160°C for 3 hours. The bath

2- met hOXyphentérhpé’mh)fdﬁQsMercf]de" itly|reized B 210FC ey hodey) ehe reanjonweseel - 2( 1
H) - one as a crude product imne is dissolved in 4.4 i of CH2Cl 2 and

the 20 sol&uti His P§|né6@|r@d0|9%ed witl.a distilation bridgensiiey the reactiomraigiuse d@sut i on
in dichlor Onﬁ{egﬁggoéﬂelt?éjaggretﬁl iRk ¥at9 é?@&“aﬁﬁn?ﬂlﬁfn &R ﬁh@%ﬁ)ﬁﬁloﬁ%c{mu s

reaction solufionrsa 0 room era ure over

i s poured ont extréctet with gietHyl eﬁtenramdwd\@kﬂwss acé wiakhed avith water and i s
extracted repeatedly with ethyl acetate and the extracts are washed with

sat ur at ed Na@a@ﬁtﬁﬂlwll&'ﬂ&hiﬁ'd@ﬁ@@ﬂ%@d Neodorer segium sdphate. Remeyalfh

h t h
oo o0 2P Bl e 8ho B R 28R Bk odilol B SPRSYE af,
et hyl acet@t eptathgithsibarsphenol IR0 mil ef dlcalom@nefhatrieeamd 0l64 mboppywidinaack 6

of the correspondi 8R d i astereorer. H NVR (300 MHz S = 1. 07
(t, 3H), 1. osa@mlxezﬂ%gfopw@ezatr%(?mh 02‘&)@' (R@mmﬁﬁmprwaﬂvl(cfﬁoﬂgp wpe 2 62

(6 21 2905y B8 i W thencsBid el 7
|/ C]—IF ~ H ekivadted with dichloromethane and the extracts are washed with water. Drying

over sodium sulphate, removal of the solvent in vacuo and chromatography on

15 silica gel (hexane/ethyl acetate 25%}) give 580 mg of 2-ethyl-3-fluorophenyl
propionate. 580 mg (3 mmol) of 2-ethyl-3-fluorophenylpropionate in 2 ml of 1,2-
dichlorobenzene are added dropwise to 0.4 g (3 mmol) of aluminium trichloride
in 3 ml of 1,2-dichlorobenzene and the mixture is subsequently stirred at 100°C
for 3 hours and at room temperature for 16 hours. It is cooled, diluted with

20  dichloromethane and poured cautiously onto a mixture of 2 M hydrochloric acid
and ice. The phases are separated and extracted with dichloromethane and the
extracts are washed with water and saturated sodium chloride solution and dried
over sodium sulphate. The crude product is purified by column chromatography
on silica gel (hexane/ethyl acetate 10%) to give 580 mg of 1-(3-ethyl-4-fluoro-2-

25 hydroxyphenyl)propan-1-one. 580 mg (3 mmol) of 1-(3-ethyl-4-fluoro-2-
hydroxyphenyl)propan-1-one are dissolved in 4.6 ml of acetone and the solution
is admixed with 0.77 g (6.4 mmol) of potassium carbonate and 0.33 mi
(5.4 mmol) of methyl iodide. The mixture is heated at 70°C for 4 hours and
stirred at room temperature for 12 hours and subsequently the solvent is largely

30 removed. The residue is poured into water and extracted with diethyl ether. The
extracts are washed with water and dried over sodium sulphate and the solvent
is removed in vacuo to give 700 mg of 1-(3-ethyl-4-fluoro-2-

methoxyphenyl}propan-1-one as a crude product. 2.66 g (40 mmol) of zinc dust



0 5 5-{f (f S

2R 4R) -4, 6-Di et hyl -7-fl uoro- 2, 5-di hydroxy-2-(trifluoronethyl)-1, 2, 3, 4-

t et rahvdr onapht hal en- 1- vl | am no} pui nolin-2g3_H)-one 6 ng of the desired
product are obtained as described in Exanple 137 after preparative

t hi n-1 ayer chromat ography on silica gel and am ne phase . 10 1H NWR (300
MHz, CD30D); 6 = 0.91 (t, 3H), 1.08 (t, 3H), 1.67 (ddg, 1H), 1.89 (m 1 H),

623 2(2) Egd 11H)thd%63ﬁ?gdqz mindt) of I%a@i&(c%lor@ié)are%u%%ehﬂbd hmtb,rgldoggﬁ-lff %nle)H)
8.19 (d, 1 H)the ﬂmﬁmswmwdm@ﬂraé @qut.hF%S Al (A mmmwbmmomeghéne

2 120 tet ﬁﬁ%ﬁsmﬂrﬁt&? S Son Lty o hRRCAiosa Mmoo BSTR L he’ e
way as in Exaﬁahﬁ)(e@&rop‘@\ﬁsérﬂt o WthW'rhl (@f7 nAldIHB¥ SN-M-titani@kd{W)-chloride

4-fl uoro-2- met hoxyphenyl ) - 2- hydr oxy-2-(trifl uoronet hyl ) hexanal, 23 ng (0.13

nmmol ) of 55 anbaltiznfin dmhdmgmecﬂname e olipgdatinis wrodved apd after andiopr e

i I E([a?lz lém4tR/e[c,§ %ﬁ@ﬁ Jﬁwejs £EBE é’gfﬁrgg&b*’(? 700 mg (3.3 mmol) of 1-(3-ethyl-4-

et hoxyphenyl Rlugroi hétksxyptenyiibrosaromeingyih 3 vekuf Tlelerwbande@)drispmgwrrmm nol
in- 2(1H)-one. 80 ng of crude imne are cyclized in the sane wa

Exanpl e - 156 reggtiontmiture\is stired it pporp tempafaivie for onenays figmher: Ytbﬁ 6va@€

sol ution. |y o
(hexane/i sopr %"h {?twgé}ah@gﬁg m%@gémsﬁgé%% | veﬁéth (M ggb""‘h"’”" acid
chromat ogt@phyndnceinhatem emlamenot(éb&eealnbf&@%e ;ﬂtd’ssels are separated and
acetate/triethyl am ne, 29 ' of the title 5 conpound and 5

the corres ponGKW@Ct@QRyltfti@@ﬁl&éleﬁlﬁfeﬂTe GWW(%‘GQSW W'@DS@)’ and satqrageﬂ ( t ,

3. 198 (1 Bilm dn3fok Boiiighiarts B 694 scliftsuforife (46l re ver €° (o
removed. The crude product is purified by column chromatography on silica gel
(hexane/diisopropyl ether 0-20%) to give 650 mg of 2-ethyl-3-fluoro-6-(1-

15  methylenepropyl)anisole. 650 mg (3.2 mmol) of 2-ethyl-3-fluoro-6-(1-
methylenepropyl)anisole, 1.3 ml (9.6 mmol) of ethyl trifluoropyruvate and 2 g of
molecular sieve are admixed dropwise at 0°C over 30 minutes with 23 mg
(0.026 mmol) of [Cu(R,R)-2,2-bis(4,5-dihydro-4-terf-butyloxazolin-2-
yl)propane)(HzO)2){(SbFg)z in 85 ml of dichloromethane. The reaction mixture is

20  stirred at 0°C for 18 hours and is purified by means of column chromatography
on silica gel {(hexane/ethyl acetate 0-10%). This gives 600 mg of ethyl (R)-4-(3-
ethyl-4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hex-4-enoate as an
E/Z mixture with an enantiomeric excess of greater than 8§0%. 200 mg
(0.53 mmol} of ethyl £E/Z7-4-(3,4-difluoro-2-methoxyphenyl)-2-hydroxy-2-

25  (trifluoromethyl)-hex-4-encate in 8 ml of diethyl ether are cocled to -5°C and
admixed in portions with 40 mg (1.06 mmol) of solid lithium aluminium hydride.
The mixture is stirred at room temperature for an hour and poured into saturated
ammonium chloride solution. The phases are separated and extraction is carried
out repeatedly with ethyl acetate. The extracts are washed with saturated

30  sodium chloride solution and dried over sodium sulphate and the solvent is
removed in vacuo to give, after chromatography on silica gel (hexane/diisopropyl
ether, 25%), (2R, 4E/Z)-4-(3-ethyl-4-flucro-2-methoxypheny!)-2-hydroxy-2-
(trifluoromethyl)hex-4-enal. 102 mg of (2R, 4E/Z)-4-(3-ethyl-4-fluoro-2-



6.40 (d, 1 H, 6.45 (d, 1 H, 8.15 (d, 1 H). 10 Exanmple 140 Chiral ~ 4k; F
QNH HN O

5-{1(1S. 2R 4R) - 4. 6-Di et hyl - 7-fl uor o- 2, 5- diygydr oxv-2-(trifluoronethyl)-1 2
3,4- 15 tetrahydronaaht hal en-1-vl|am no}-7-fluoroguinolin-2(1 Mone 5 ng of
the desired product are obtained as described in Exanple 139 after
preparative thin-layer chromatography on silica gel and am ne phase. 'H NWR

(132'?1 Mfzggc?g@ahoxa)pﬁeﬁylg—?—l?%déo% I_%)trifl&?ohbthy%ﬁbﬁﬂeﬁgl ér@@sso‘l@ﬁ) II"I15 ﬂﬂ of E m

1 H, 20 6. 20tr(ﬂdprcﬂethﬁnol61rtd8thec§olmlqﬁ) is agimized with1©0ng & pedladiiym Dnre;arb@ 13

d, 1
48] -4, 6. Di ot 0% 3T Sushebs PJs efiakeh HBperBfWdioaeh Srgsphers at atmospheric
tetrahvdr 0”aoﬁﬁééﬁbfé‘url\nl%bé%m@)co%blgw 'T‘Hb'rﬁrxﬁn@ﬂ@ﬂltére@&hﬁid@%ﬂ calitgetHiwoxyphen

yl)-2-h ydroxy-2-(trifluorometh hexanal 2. a m xture of
4-(3-et hyl5 2- fﬂmrthaq/tpmagyin)sedil(lonoughlyomthwetmya;netatmmmoualz:fdheIsobzndt

e P L L ARPH e

acetyl ation Ofydrag @(trmﬁﬂeﬁ@tmq Hxanal as Ermmréiwm@@i%@e}bomeré he acetyl
group, etheri f| catl on of the henol thltg reaction, ene reaction,
Y

reduction of #heg &ﬂémmohmﬁ&&%ﬁ)@ae +&flyoeat2gvathenypoeryl)-g- wi t h
03t pye e, RORBLE o Anetvi R Ane &1 by ERLoFS SeaBuPb "
NHACI sol4g i op(1ancore are dissbised in 20 ml of toluene and the solution is admixed with
0.56 ml (1.86 mmol) of titanium tert-butoxide and 0.11 ml of acetic acid. The
reaction mixture is heated at 100° for 2 hours, cooled, poured into water and
stirred vigorously. The suspension is filtered through Celite, the filter bed being
rinsed thoroughly with ethyl acetate. The phases of the filtrate are separated and
15  extraction is carried out again with ethyl acetate. The extracts are washed with
saturated sodium chloride solution and dried over sodium sulphate and the
solvent is removed in vacuo to give 80 mg of (5-{[(2R,4R/S)-4-(3-ethyl-4-fluoro-
2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexylidene]amino}quinolin-2(1H)-
one as a crude product. The imine is dissolved in 4.4 ml of CH,Cl, and the
20  solution is cooled to -30°C. 1.5 ml (1.5 mmol) of a 1M BBr3 solution in
dichloromethane are added slowly dropwise over 15 minutes and the reaction
solution is allowed to warm to room temperature over 22 hours. It is poured onto
a mixture of saturated NaHCO; solution and ice. It is extracted repeatedly with
ethyl acetate and the extracts are washed with saturated NaCl solution and
25 dried over NazS0,. Purification by column chromatography on silica gel
(hexane/isopropanol 16%) and subsequent preparative thin-layer
chromatography on an amine phase (Merck NH2F 254, ethyl acetate/triethylamine,
2%) yield 8 mg of the title compound and 6 mg of the corresponding 8R-
diastereomer.
30 'H-NMR (300 MHz, CD;0D); § = 1.07 (t, 3H), 1.08 (t, 3H), 1.92 (m, 2H), 2.03
(dd, 1H), 2.41 (dd, 1H), 2.62 (q, 2H}, 2.99 (m, 1H), 5.06 (s, 1H), 6.47 (d, 2H),
6.59 (d, 1H), 6.67 (d, 1H), 7.34 (t, 1H), 8.20 (d, 1H).



15 extracted three times with diethyl ether. The conbi ned organic extracts
are washed twice with brine and dried (Na2504). Foll ow ng renoval of the
solvent on a rotary evaporator, the residge.is purified by neans of
chromat ography (silica gel, eluent: hexane/ethyl acetate). This gives 2.07
g (91.4% of a mxture of the two al dehydes. 20 5-{[4-(3-Eth

yl - 2- met hoxyphen yl)-2-h ydroxy-2-(trifiuoroneth yl)hexylidene]amno)- 1

H- qui nol i n- 2- pRgmpé 138Xt ure of

4- ( 3- et hyl - 2- met hoxyphenyl ) - 2- hydr oxy-
4- (3-et hyl - 2- met hoxyphenyl ) - 2- hydr o
pentanal (690 ng, 2.16 mml), 5-ani’no
nmol) and 3 m of acetic acid are str owf oom t enperature for two days.
-15B- The reaction mxture is strippe t«ce with toluene and

di chl oronet hane and the residue is c mat ogr aphed (Fl ashmaster,

el uent : di chl or onet hane/ m et hanol ).  Thifs j solates 709.7 ng (71.1 % of a

m xture of the tvvo i mnes. The m xturé® cribed in the preceding section of
5-{[4-(3-ethyl -

et hoxyphenyl') - 2 hydr oxy-2-(trifluoromet hyI ) hexyl i dene] am no)-1

H- qui nol i M 2- one and 5- {[4-(3-ethyl -2-nmet hoxyphenyl ) - 2- hydr oxy- 3- met hyl - 2-
(trifluoronethyl)pentylidene)am no)-1 H quinolin-2-one (709 7 mg, 1.54 mmol)
i's introduceg (jhshA 48)-408-HeHbl-PHRERS-DEGinYA -G A d %?ﬁ,@}simmc
with 15.41 ni of aJ.IVISOIutIOI’l of BBI‘dIn di chi oromnet ane er ree
hours of 10 stetrahiydrpriag yia uinGlimg2( 1hataeen - 40 and +10C there is
no |l onger any starting nateri al present The reaction mixture is pour ed

cautiously ontao f sat [ at NaHCOB sol.ution d i,C

xtr act od’ t nr 88 phiE e RroRP bt SR el R AR SSH 28 B3PI 9T s are
washed wi th b?i epRaraivé - %@er@Mﬁfmé‘i@é%y&iﬂsm&@géﬁéﬁ@‘dﬁmé phheai ng renoval
of the solvent on a rotary 15 evaporator, is chromatographed (NH2 Fl ash,

el uent : diGhl Hi-OHMRH3AE/MIBZNGBEOPD): 5 FH.81 ¢ Gbis) B O0Bi(ktAe 167 (ddg, &R, 1.88

Gor Tvati ve. ol 1112 0 R 2 eliadt B by G AAC LRI BRRAR) 48535, 1H) el uen:

wat er / met hanog ol @t 4H 5@4?3&8%@5@(@'1%9@@ 1 bgg,zr@ {1453 8509 (cpfm)he

title conpound arelsolate urther mxture i's

sriflemnonethyl)- hexanal and
thyl-2-(trifluoronethyl)- 25
ukhol i n-2-one (347.2 ng, 2.17

Example 139

Chiral

15

5-{[(1S.2R.45)-4 6-Diethyl-7-fluoro-2,5-dihydroxy-2-(triflucromethyl}-1,2,3.4-
20 tetrahydronaphthaien-1-yllamino}-7-fluoroquinolin-2{1 H)-one

In the same way as in Example 137, 45 mg (0.13 mmol} of (2R,4R/S)-4-(3-ethyl-
4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethylihexanal, 23 mg
(0.13 mmol) of 5-amino-7-flucroquinolin-2(1H)-one and 0.09 ml (0.27 mmol) of
titanium ferf-butoxide are reacted to give 5-{[(2R,4R/S)-4-(3-ethyl-4-fluoro-2-

25  methoxyphenyl)-2-hydroxy-2-(triftuoromethyl}hexylidene]amino}-7-fluoroquinolin-

2(1H)-one. 80 mg of crude imine are cyclized in the same way as in Example



20 which consists of the ethyl derivative epineric in position 4, and a
further 3,4 dinmethyl derivative. The epineric ethyl derivative is described
in Exanple 142. Exanples 141A and 141B 25sg.

5-f1 (1R 2S, 4R) -4, 6-Di et hyl - 2. 5-di hvdroxv-2-(trifluoronethyl)-1, 2, 3, 4-

t et rahvdr onaoht hal en-1-vl | am no} - 1H aui nol i n-2-one and 5-4F(1S, 2R 4S5) -4, 6-

di et hyl - 2, 5-di hvdroxv-2- (trifluoronmethyl)-1, 2,3, 4-tetrahydronaoht hal en- 1-

vl lam no}-1 "'13‘?”39930‘713 ?v1tﬂnﬁ3@ﬁl “. mn%Ir bhe M Bé%ﬁﬁiﬁr&ﬁﬁﬂéﬂ@ﬁbrﬁ n Exanpl e
141 are separated by neans of 30 chiral HPLC (Chiral pak AD-H 5 p, eluent:
hexane/ et hanoPyrificationi hyscelnem ¢hyematograghy mnrﬁ@lqamlih@xmefmr@m i168ear

(Fetention ti AR ybsgadaotpheaiatd Hin et clfbornalogradinfon el aBidihatsn " can of
course be dr wemmmgp@tﬁmcétmhmétﬁ |aﬁmé|m;9b|cpm g of fie fpounds.

Exanpl e 142 H CF, c;
2a, 4li)-4,%- D:@nnwmiasdcﬁ m@d@fdhchrreﬁpom m@r(&ﬁtdtaﬁtqre@rr@rs 4

doscribed | n ErARA290 MR CREORS: At o L8R 4P, ﬁ‘d%’éﬁ%@l?h%@g)

S, 40 et e 8, SERLBRTE, 2 SO G0yt o

Thi's gives 75 he'title corrpoun " and
65.9 ng (41. 2%40dﬂ i Hi, G:éﬁr(ési)ldh(ﬁ ih@(di 14'-’)d| met hyI t et r ahydr onapht hal ene
derivative. 15 Exanples 142A and 142B 5-(1 (1 R 2S, 4S)-4,6-Di ethyl-2,5-d
i hydroxy-2-(trifluoronethyl)-1, 2,3, 4-
t et rahvdr onapht hal en-1-vl | am no} - 1H pui nol i n- 2-one and 5-{[ (1S, 2R 4R)-4 6-

10 Example 140 N
: FkF

F NH

Chiral

HN

o)

5-{[(1S.2R,4R)-4 6-Diethyl-7-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2 3 4-
15 tetrahydronaphthalen-1-ylJamino}-7-fluorequinolin-2(1H)-one

5 mg of the desired product are obtained as described in Example 139 after

preparative thin-layer chromatography on silica gel and amine phase.

"H-NMR (300 MHz, CD30D); & = 0.91 (t, 3H), 1.09 (t, 3H), 1.67 (ddq, 1H), 1.91

(m, 1H), 1.99 (dd, 1H), 2.33 (dd, 1H), 2.64 (q, 2H), 3.31 (m, 1H), 4.93 (s, 1H),
20 6.20(d, 1H), 6.38 (d, 1H), 6.42 (d, 1H), 6.45 (d, 1H), 8.13 (d, 1H).



di et hyl - 2, 5-di hvdroxy-2-(trifluoronethyl)-1, 2, 3, 4-tetrahvdronapht hal en-1- 20
vl | am no}-1H aui nolin-2-one 53.9 ng of the racemate described in Exanple 142
are separated by nmeans of chiral HPLC (Chsfal pak AD-H 5 , el uent:

hexane/ ethanol) into its enantionmers. 29 ng (>50% of one enantioner
(retention time 10.6-12.2 mnutes) and 28 ng (>50% of the other enantioner
(retention tine 13.5 -15.7 mnutes) are isolated. 25 No concl usion can of
course be drappagyleqidi Ng the absol ute configuration of the conpounds.
-160- Exanmple 143°'CF, OH HNI1 F NH O 5-{F(1a, 2a,4a)-4,6-Diethyl-2

5-di hydroxy-2-(trifluoronethyl)-1.2,3,4- 5

t et rahydr onapht habengl-yl | am no)-8-fluoro-1 H quinolin-2-one The m xture of
5-([4-(3-et hyl— 10xyphenyl ) - 2- hydr oxy- 2-

(trifluoronethyl d%¥ene] am no} - 8-fl uor o- 1H qui nol i n- 2- one and

5- ([ 4- (3-ethyl - 2= nef hd¥yphenyl ) - 2- hyd

roxy- 3- net hyl - 2- (tr ' omet hyl ) pent yl i dene] ani no}-8- fluoro-1

H qui nol i n-2-one (72 , 1.5 nmmol ), prepared fromthe m xture of the 10
two al dehydes descri bed,,in Exanple 142 and 5-am no-8-fl uoro-1H qui nolin-2-
one, is introduced iny7.2 m of dichloromethane and adm xed dropw se at -40C
with 15.1 m of a 1 Msolution of BBr3 in dichloronethane. After three hours
of stirring in the tenperature range between -40 and +10C there is no

| onger any starting material present. The reaction mxture is poured
cautiously onto a 15 m xture of saturated NaHCO3 solution and ice and is
extracted three tines with ethyl acetate- The conbi ned organic extracts are
washed with b§i{f{¢aful4dy-i SdDiedlng2, SlaltfOtoand-(trifliorasethyd: 1,243 #4owi ng renoval

of the solvent on a rotar evapor at o i s .chropgat ographed (NH2 Fl ash,
el uent : dithl &t g : .\!I?I}al_mlno{-ﬁl-}—qmnolm- —oneg P (

Ut

4-(3-Ethyl-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal
2.28 (7.12 mmol) of a mixture of 4-(3-ethyl-2-methoxyphenyl)-2-(trifluoromethyl)-
hexane-1,2-diol and 4-(3-ethyl-2-methoxyphenyl)-3-methyl-2-(trifluoromethyl)-
pentane-1,2-diol (prepared in analogy to the sequence described in Example

10 110: acetylation of the corresponding phenol, Fries displacement of the acetyl
group, etherification of the phenol, Wittig reaction, ene reaction, reduction of the
ester to the alcohol) are reacted conventionally with SOs/pyridine complex
(3.4 g, 21.35 mmol). After three-hour stirring at room temperature the reaction
mixture is poured onto a mixture of saturated NH,ClI solution and ice. It is

15  extracted three times with diethyl ether. The combined organic extracts are
washed twice with brine and dried (Na>S0,). Following removal of the solvent on
a rotary evaporator, the residue is purified by means of chromatography (silica
gel, eluent: hexane/ethyl acetate). This gives 2.07 g (91.4%) of a mixture of the
two aldehydes.

20
5-{[4-(3-Ethyl-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexylideneJamino}-
1H-quinolin-2-one
The mixture of 4-(3-ethyl-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)-
hexanal and 4-(3-ethyl-2-methoxyphenyl)-2-hydroxy-3-methyl-2-(trifluoromethyl)-

25 pentanal (690 mg, 2.16 mmol), 5-amino-1H-quinolin-2-one (347.2 mg,
2.17 mmol} and 3 mi of acetic acid are stirred at room temperature for two days.



This gives a mxture of the desired conmpound and the corresponding 3,4 20
di net hyl t et rahydr onapht hal ene derivative, and this m xture is separated by
HPLC (Kromasil 18 5, eluent: waterlacetqQRrsgrile) into the constitutional

i somers. 98.9 ng (36.2% of the title conpound are isolated. A further

m xture 1is obtained which consists of the ethyl derivative epineric in
position 4, and a further 3,4-dinethyl derivative. The epineric ethyl

derivative i STﬁ'@?é"%dt%ﬁanr%ﬁs %ﬁgrﬂ@ldque‘?w tmgﬁh@%na@&namnémaﬁe ah@Jthe

5-41(1R 2S.4R) - di hvdr oxv- 2 rifluoronethvl)
t et r ahydr onapmswb.leelﬁchmnnamgrapr}reds(HlasimnastBHeluemmlch’nlommatha@ﬁﬂﬂ@hal{ﬂ IS 2R

4S) - 4.6-di et 2,5-di oxVv rifl uor 2.3, 4
tetrahydronapﬂ%ﬁé Qates. {hqd?a Qf" g$’/°f)|°u6‘r'8' “rﬁCBGh%B?’?H“Teéne 5 81.4 ny of
the racemate ﬁﬁé?ﬁlkﬂ&?fidbgcrﬁa@m'tﬂe écéﬁlﬁ’? sepmirrbesL{faye@ys20f  chiral HPLC
(Chiral pak AD-H uent: hexane/ et hano into its enant romers. 40

(49. 4% of5 onmethaxyphengl)- Zemectreny-zdtﬂftuolmethm)mexﬂadenmlﬂrnm)o}drlr&qumohg-z

49. 4% of the_oth £t t

a0l ated NoSRSARR xR S BBtk R A e abebl ut o

configurationg tﬁffluoréﬁ'lettlg‘ﬂ)gé?ﬂﬂﬁiéﬂ@ famid §uihdth- !zl-cfﬁl@vo@‘? g 1\.44 MmEl) H O
et rif

15 5-{1(1 a.2a.413)-4 ?;d 5-di vdroxv uoronethvl)-1,2.3.4-
tetrahyd r onamh’oﬁa{?%m 7 vl efgisblorgmethasecand adrqmeﬂcﬂrpnwzsa)aater4ﬁﬁ6 W‘ﬂh(t ure

(200 nmg) desc 59}? icra]f EX‘ﬁ&H%oFutl%ﬁBOf(ﬁBrg rpned%morrg S Wrte? TRLHAUIS of

10  stirring in the temperature range between -40 and +10°C there is no longer any
starting material present. The reaction mixture is poured cautiously onto a
mixture of saturated NaHCO3; solution and ice and is extracted three times with
ethyl acetate. The combined organic extracts are washed with brine and dried
over Na,S0, and the residue, following removal of the solvent on a rotary

15  evaporator, is chromatographed (NH; Flash, eluent: dichloromethane/methanol).
This gives a mixture of the desired compound and the corresponding 3,4-
dimethyltetrahydronaphthalene derivative, and this mixture is separated by
HPLC (Kromasil 18 5 u, eluent water/methanol) into the constitutional isomers.
83.6 mg (33.6%) of the title compound are isclated. A further mixture is obtained

20  which consists of the ethyl derivative epimeric in position 4, and a further 3,4

dimethyl derivative. The epimeric ethyl derivative is described in Example 142.
Examples 141A and 141B

25 5-[(1R,2S,4R)-4 6-Diethyl-2 5-dihydroxy-2-{trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one and 5{[(1S,2R,45}4 6-
diethyl-2 5-dihydroxy-2-(trifiucromethyl)-1.2 3,4-tetrahydronaphthalen-1-
yllamino}-1H-gquinolin-2-one

66.4 mg of the racemate described in Example 141 are separated by means of
30  chiral HPLC (Chiralpak AD-H 5 i, eluent: hexane/ethanol} into its enantiomers.

32.4 mg (48.5%) of one enantiomer (retention time 8.6-9.8 minutes) and

32.4 mg (48.5%) of the other enantiomer (retention time 11.3 -12.8 minutes) are



and the 3,4-dinethyl derivative is separated by HPLC (Kromasil 18 5, eluent:
wat er/acetonitrile). This gives 72.7 ng (36% of the title conmpound. 20
Exanpl es 144A and 144B 5-{1(1 R 2S, - 159 -

4S) - 4, 6- Di et hyl - 2, 5- di hydr oxy- 2- (trlfluororrethvl) 1, 2,3, 4-

tetrahvdronapht haI en-1-vl | am no)-8-fluoro-1H qui nolin-2-one and 25

5-(1 (1S. 2R 4R) - 4, 6-di et hyl - 2, 5-di hvdroxv-2-(trifluoronethvl)-1,2, 3,4

tetrahydr onaq@{:@g&d@molcaﬁaagbn%n%ffdow@béﬁmwe&m@ PReaRDIGE Of the

racenmat e descr

are separated by means of chiral HPLC

(Chi ral pak ADsdnffgueatics @fdhe compaungdset hanol ) into its enantioners. -162- 26
nmg (44.19% of one enantioner (retention tine 7.8-8.8 mnutes) and 26 ny
(44.1 %9 of the other enantioner (retention tinme 16.5 -18 mnutes) are

i sol at ed.

NoEgampléiag@n can of course be drawn concerning the absolute

configuration of "the conpounds. 5 Exanple liS "CFl OH HN(Y \ i NN

(5a, GaBa) - 2, 8-Di et hyl -5-f

2- met hvl qui nazol i n-5-yl)am nol - 6-(tri
5,6, 7. 8-t etrahvdr onapht hal ene- 1, 6-di ol
-Trifluoro-2-[(2- nethquU|nazoI|n 5- yllnlno)
nmet hoxyphenyl ) hexan- 2-ol and

hyI)- 10
-m?t'hyl ]-4-(3-ethyl-

1,1, 1-trifluoro-2-[(2-nethylquinazolin-5-yli

met hyl -] - 4- (3- et hyl - 2- met hoxyphenyl ) - 3-net hyll p Qtan 2-ol (525.5 ngy, 1.14
mol ), prepared fromthe m xture of the two aldehydes described in 15
Exanpl e 142 and 5-ani no- 2- net hyl qui nazol i ne, @are dissolved in 5.3 m of

di chl oronet hane and the solution is adm xed dropwi se at -20C with 11.43 m
of a 1 Msolution of boron tribromde in dichloronethane. After three and a

hal f  hours o§-{KY k24 484 8-Diethyl-2npelirpidesey-2-dmdiaohehethgh-1+,23 4nd +5C, the

batch is

10

15

20

25

tetrahydronaphthalen-1-yllamino}-1H-quinelin-2-one

The mixture (160 mg) described in Example 141 of the epimeric ethyl derivative
and the 3,4-dimethyl derivative is separated by HPLC (Kromasil 18 5y, eluent:
water/acetonitrile). This gives 75.8 mg (47.4%) of the title compound and

65.9 mg (41.2%) of the corresponding 3,4-dimethy!tetrahydronaphthalene

derivative.

Examples 142A and 142B

5-{[(1R. 25 45)-4 6-Diethyl-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one and 5-{[(1S,2R,4R)-4.6-
diethyl-2,5-dihydroxy-2-(trifluoromethyl}-1.2. 3 4-tetrahydronaphthalen-1-
yllamino}-1H-quinolin-2-che

53.9 mg of the racemate described in Example 142 are separated by means of
chiral HPLC (Chiralpak AD-H 5 p, eluent: hexane/ethanol) into its enantiomers.
29 mg (>50%) of one enantiomer (retention time 10.6-12.2 minutes) and 28 mg
(>50%) of the other enantiomer (retention time 13.5 -15.7 minutes) are isclated.
No conclusion can of course be drawn concerning the absolute configuration of

the compounds.



poured onto a m xture of saturated sodi um hydrogen carbonate sol ution and
ice 20 and is extracted three times with ethyl acetate. Washing of the
conbi ned organic extracts with brine is_fgl)Jowed by drying (Na2SO) and the
renoval of the solvent on a rotary evaporator. Repeated chromatography
(Fl ashnmaster, different phases, eluent: dichloronethane/ methanol) gives
14.7 ngy (2.9% of the desired conpound. 25 Exanples 145A and 145B (5R,
6S. 8R) - 2. 8- D| 151[43 met hvl qui nazol i n-5-vl am nol -6-(trifluoromethyl)-
5,6,7,8-tetra napht hal ene- 1, 6-diol and -163- (5S 6R, 8S)-2

8- di et hyl - 5- 12 rret hyl aui nazol i n-5-vl am n (trifluoronethvl)-

5,6, 7, 8-tetrahydronapht hal ene-1, 6-di g Ay of the racemate described in
Exanpl e 145 are separated by neans of ~HPLC (Chiralcel OD-H 5 p,

el uent: hexane/ethanol) into its enantionerg. & 3.3 ng (23,6% of one

enantioner (retention tine 13-14.5 m nutes)™ 2.9 ng (20.7% of the other
enantioner (retention tinme 20.7 -23.8 mnute e I sol ated. No concl usion
can of course be drawn concerning the absol Utg configuration of the
conpounds. 10 Exanple 146 LHCF, C OH HN 0 5-{f (1 a, 2a,

4[7)-7-Chl oro-2, 5-dihydroxy-4-ethyl-2-(trifPuoronethyl)-1.2.3.4-
t et rahydr onapht hal en-1-vllam no}-1 H quinolin-2-one 15 The m xture of
5-{[ 4- (4-chl or o- 2- met hoxyphenyl ) - 2- hydr oxy- 2-

(trifluoromet )9_;(!9a%@mm,@emmmﬂcﬁ,smmo¥3eni(nmm%mem -52{4 4- (4-chl oro- 2-

met hoxyphenyl - (trifluoromethyl )pentylidene]am no)-1 H

qui nol i n- 5 ontetiahyd pithalend -yia fluese-di-quinalinZ=oneact i on of the

m xture The mixture of 5-{[4-(3-ethyl-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl}hexylidene]amino}-8-fluoro-1H-quinolin-2-one and 5-{[4-(3-ethyl-

2-methoxyphenyl)-2-hydroxy-3-methyi-2-(trifluoromethyl)pentylidenelamino}-8-
fluoro-1H-quinolin-2-one (721.6 mg, 1.5 mmol), prepared from the mixture of the

10  two aldehydes described in Example 142 and 5-amino-8-fluoro-1H-quinolin-2-
one, is introduced in 7.2 mi of dichloromethane and admixed dropwise at -40°C
with 15.1 ml of a 1M solution of BBr3 in dichloromethane. After three hours of
stirring in the temperature range between 40 and +10°C there is no longer any
starting material present. The reaction mixture is poured cautiously onto a

15  mixture of saturated NaHCOs solution and ice and is extracted three times with
ethyl acetate. The combined organic extracts are washed with brine and dried
over Na, S0, and the residue, following removal of the solvent on a rotary
evaporator, is chromatographed (NH; Flash, eluent; dichloromethane/methanol).
This gives a mixture of the desired compound and the corresponding 3,4-

20 dimethyltetrahydronaphthalene derivative, and this mixture is separated by
HPLC {(Kromasil 18 5 p, eluent: water/acetonitrile) into the constitutional
isomers. 98.9 mg (36.2%) of the title compound are isolated. A further mixture
is obtained which consists of the ethyl derivative epimeric in position 4, and a
further 3,4-dimethyl derivative. The epimeric ethyl derivative is described in

25 Example 145.

Examples 143A and 143B



of the correspondi ng al dehydes with 5-am no-1 H quinolin-2-one, is

i ntroduced in 20 4.5 m of dichloronmethane and adm xed dropwi se at -40C with
9.6 M of a1l M solution of BBr3 in di chhgronmethane. After four hours of
stirring in the tenperature range between -40C and roomtenperature, there
IS no longer any starting nmaterial present. The reaction m xture is poured
cautiously onto a mxture of saturated NaHCO3 solution and ice and is

extracted t hr&g(m,rnfzﬁ,4mm,s2t§|em@|,5-agﬁaadi%-z -liRflu6 AIFREAQN-102 Badi ¢ extract s
are washed wi rrne an rie over aiter the renoval of the

hydronaphthaieny] In0}~§<fluﬂr9r1f‘kqld4ﬁ0hﬂﬁﬁgﬁ_ﬁﬂﬁéd (NH2 Fl ash,
el uent: dichl ; . T -f j he desired
conmpound and ¥ 854 Yal ene

derivati ve, hgdl% %ﬁﬁthﬁn@-ﬂ epRABEBaRoR-1 HPQQ:r(eKrormSIl 18 5 ,
a‘@ﬁg deon wm B Hlédmo

el uent: water Into the constitutional 1soners. n(g 3. 2% of the
be By

title confoundl.drragiof meatmmqterdesqumoEmpledﬁm;e sgpara reans of

(110 180Tt A0 @n7Sioak agih 5% et b RReRAfE b pefoets.
6.58-6.67 (3Hg iy &b 49) 'dF on8 ehantidmet (rekrtioy tind 974 10"8 finutes) akdiaoty\ F

NH O 10
5-ff(1a, 2a, 4| @P-4%Tof meoemesedahwnexgrﬂte@mnyltme(lar& 1150 moniesy ae ispRated.4-

tSeHth/grnglg tehogul E’E’Ffﬂflﬁh& l; g %‘8’2 lcsé%e%lng%'lei Qﬁgélupeecgr%u%ﬁénUBF of

(trifluorget il ddigpaiindgiene] am no}-8-fluoro-1 H-quinolin-2-one and 5-{[4-(4-
ch | or o- 2- net hoxyphenyl ) - 2- hydr oxy- 3- et hyl - 2- (tri fl uor onet hyl ) pent yl i dene]
15 amino}-8-fluoro-1 H quinolin-2-one (467.6 ng, 0.96 mmol ), prepared from
the reaction_of ttie1ﬂ14xture of the correspondi ng al dehydes with

5-am no- 8-fl u'c:J

15 5-{{1a.2¢,45)-4 6-Diethyl-2 5-dihydroxy-2-(trifluoromethyi}-1,2,3.4-

tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

The mixture (200 mg) described in Example 143 of the epimeric ethyl derivative
and the 3,4-dimethyl derivative is separated by HPLC (Kromasil 18 5p, eluent:

water/acetonitrile). This gives 72.7 mg (36%) of the title compound.
20

Examples 144A and 144B

5-{[(1R.2S,485)-4 6-Diethy|-2,5-dihydroxy-2-(trifluoromethyl}-1.2,3,4-

tetrahydronaphthalen-1-yilamino}-8-fluoro-1H-quinclin-2-one and
25 5-{[(1S,2R,4R)-4 6-diethyl-2 ,5-dihydroxy-2-(trifluoromethyl}-1.2,3.4-

tetrahydronaphthalen-1-yijamino}-8-fluoro-1H-quinolin-2-one

59 mg of the racemate described in Example 145 are separated by means of

chiral HPLC (Chiralpak AD-H 5 p, eluent: hexane/ethancl) into its enantiomers.



1H quinolin-2-one, is introduced in 4.8 nm of dichloronethane and adm xed
dropwise at -40Cwith 9.6 mMl of a 1 Msolution of BBr3 in dichloronethane.
After four hours of stirring in the tenpaeature range between -40C and room
20 tenperature, there is no longer any starting nmaterial present. The
reaction mxture is poured cautiously onto a m xture of saturated NaHCO3
solution and ice and is extracted three tines with ethyl acetate. The

combi ned or gage fng (amt1%9@oaéeén\aaﬁbm@rwewntmnltrrﬁearmscs hiute¥pand@@ sy and,
after the rermval the solvent on a rotary ev gorator the residue is

chr omat ogr aphéd- ‘(%ID-IQf theagther gpantionant (retandinn dimsd #aﬁgl"ﬁﬁl'-’ft\%ﬁ')cﬁ'? isofated. gi ves
t f d
RETEER e e -

HPLC (Kromasi theldbrpdundy.uent : - 165- water/acetonltrlle) into the
constitutional isoners. 9.7 ng (4.3% of the title conpound are isolated. 1
H NVR (400 MHz, CD30OD): 5 = 0.92 (3H), 1.69 (1 H), 1.88-2.00 (2H), 2.34 (1
H, 3.27 (1 é&}'epiél,lg?a Iy| ng partly beneath the solvent signal), 4.91 (1
H, 5 6.37 ( ,668673(2H) 7.19 (1 H, 8.18 (1 H.
Exanpl e 148 H Chiral F/O Fcl FF H 10HH05{[(18 2R,

4R) - 6- Chl or 0- 4-et hyl -2, 5-di hvdr oxy- 7- 2-(trifluoronethyl)-

1. 2.3, 4-tetrahydronapht hal en-1-vl | am no} den-2(1 M one

4- (3-Chl oro-4-fl uoro-2-met hoxyphenyl ) -2-h pH2- (triftuoronet hy!)hexanal :
21.5 g (146.7 mmol ) of 2-chl oro-3-fl uorophems R Sanz et al. J. Org. Chem

15 2005, 70, 6548-51) in 97 m of dichloronethane and 16.5 m of pyridine
are adm xed dropwise at OCwith 14 m (161 jl ) of propionyl chloride. The
m xture is stirred for 16 hours and 100 m 72 M hydrochloric acid are

added. The m xture is extracted with di chl oronethane and the extracts are
washed wi th

(5,6, 8a)-2,8-Diethyl-5-[(2-methylquinazolin-5-yl}amino]-6-(trifluoromethyl}-
10 5.6.7.8-tetrahydronaphthalene-1,6-diol
1,1,1-Trifluoro-2-{(2-methylquinazolin-5-ylimino)-methyl-]-4-(3-ethyi-2-

methoxyphenyl)hexan-2-ol and 1,1,1-trifluoro-2-[(2-methylguinazolin-5-ylimino)-
methyl-]-4-(3-ethyl-2-methoxyphenyl)-3-methylpentan-2-ol (525.5 mg,
1.14 mmol}, prepared from the mixture of the two aldehydes described in

15 Example 142 and 5-amino-2-methylquinazoline, are dissolved in 5.3 ml of
dichloromethane and the solution is admixed dropwise at -20°C with 11.43 ml of
a 1M solution of boron tribromide in dichloromethane. After three and a half
hours of stirring in the temperature range between -20 and +5°C, the batch is
poured onto a mixture of saturated sodium hydrogen carbonate solution and ice

20 and is extracted three times with ethyl acetate. Washing of the combined
organic extracts with brine is followed by drying (Na,S0,) and the removal of the
solvent on a rotary evaporator. Repeated chromatography (Flashmaster,
different phases, eluent: dichioromethane/methanol) gives 14.7 mg (2.9%) of the
desired compound.

25
Examples 145A and 145B

(5R.6S,8R)-2,8-Diethyl-5-[2-methylquinazolin-5-ylamino]-8-(trifluoromethyl}-
5,67 8-tetrahydronaphthalene-1,6-diol and




wat er. Drying over sodium sul phate and the renoval of the solvent in vacua
give 20 27.1 g of 2-chloro-3-fluorophenyl propionate. 30.1 g (133.7 mmol) of
2-chl oro-3- fluorophenyl propionate in 424gi.0f 1,2-dichlorobenzene are
added dropwise to 19.6 g (133 mol) of alum niumtrichloride in 42 m of

1, 2-di chf orobenzene and the m xture is subsequently stirred at 100C for 18
hours. It is cooled, diluted wth dichloronethane and poured cautiously
onto a m xt ur g PERBHYNBHiOM Isrjarmet% |q@fHaZofiib-yISMind] B (PNas REnEthel)-
separat ed, ex C |on 1S carried mn_ i chloromethane and the extracts
are washed wi 916,78 1 ! chloride solution and dried over

S 1ica gol \(nidme w%&‘é‘f’s% ﬂégéf bf&o)ﬁ%ngﬁgm%yﬁ%é PR EN B RIEGRE TR O
1-(3-chl oro- 44 ﬂmm@wméreémhﬁmd g.pélaeaﬁhbxaﬁ@/@tha% flntb (td &RamBhrs30 of

1- (3-chl oro-4-fluoro-2-hydroxyphenyl ) propan-1-one are dissolved in 170 m of
- 166- acetfpne3 Snmigt(28.656) uftmmenantminerx(eeltevﬁnomntlm 113134(@UBn|mtﬂ§) andR.9 mg

Poi 1od under (bi et 5 ofher spresémer eeIanien tnd 20z pubies 8t Bpitiéd” ' °

hours and theRg tda%gm%%ﬁ/eaﬁ of éour%é%%' SraWAEHRrinG thé abkElute bonfitiatsh bt o

wat er and extracted wth 5 diethyl ether. The extfacts are washed with water
and dri ed ovethessahpowndsil phate to give, following the renoval of the
solvent in vacuo, 24.4 g of 1-(3-

chl oro- 4-f | uor o- 2- met hoxyphenyl ) propan-1-one. 63.3 g (969 mml) of zinc dust
and 1.33 f (4gt4pip@lueof lead(ll) chloride are suspended in 490 m of THE
and the suspension is adnm xed at OC with 59 mMl (646 mol) of

di brononmet hane. 10 The m xture is sti rreuat/roomterrperature for a further
30 m nutes and adm xed dropw se at 0C wi 13 m (113 mml) of a 1 M
titanium(1V) chloride solution in dichl .Pl"ane The cooling bath is
renoved and, after an hour, the reacti®n  mixt®te is cooled again to 0C
124.4 g (113 mmol) of 1-(3-chloro-4-fluoro-"¥ t hoxyphenyl ) propan- 1-one in
65 mM of THE are added dropwi se. Stirring is carried out at roam
tenperature for a further hour. The reactio lxture is diluted with

di et hyl ether and poured cautiously onto a mgture of 4 M hydrochloric acid
and ice, the tenperature not exceeding 5C. THe phases are separated,
extraction is carried out with diethyl ether, the extracts are washed wth
wat er and saturated sodi um chloride solution and dried over sodium

5-{[{1a,2a,45)-7-Chloro-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3.4-

tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one

15  The mixture of 5-{[4-(4-chloro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hexylidenelamino}-1H-quinolin-2-one and 5-{[4-(4-chloro-2-
methoxyphenyl)-2-hydroxy-3-methyl-2-(trifluoromethyl)pentylidenelamino}-1H-
quinolin-2-one (448.7 mg, 0.96 mmol}, prepared from the reaction of the mixture
of the corresponding aldehydes with 5-amino-1H-quinolin-2-one, is introduced in

20 4.5 ml of dichloromethane and admixed dropwise at -40°C with 9.6 mi of a 1M
solution of BBrs in dichloromethane. After four hours of stirring in the
temperature range between -40°C and room temperature, there is no longer any
starting material present. The reaction mixture is poured cautiously onto a
mixture of saturated NaHCQ; solution and ice and is extracted three times with

25 ethyl acetate. The combined organic extracts are washed with brine and dried
over Na;S0, and, after the removal of the solvent on a rotary evaporator, the
residue is chromatographed (NH; Flash, eluent: dichloromethane/methanol).
This gives a mixture of the desired compound and the corresponding 3,4-
dimethyltetrahydronaphthalene derivative, and this mixture is separated by



20 sul phate, and the solvent is renoved. The crude product is purified by
colum chromat ography on silica gel (hexanel diisopropyl ether 0-20% to
give 12.7 g of 2-chloro-3-fluoro-6-(1-nmetyyl enepropyl)ani sole 1H NVR (300
MHz, CDCI3); 5 =1.01 (t, 3H, 2.46 (q, 2H), 3.79 (s, 3H, 5.05 (s,1 H),
5.18 (s,1 H, 6.89 (dd, 1 H, 7.02 (dd, 1 H,. 25 2 g (9.3 mol) of

2-chl oro- 3-fl uoro-6-(1-net hyl enepropyl )anisole, 2.46 mM (18.6 mmol) of
ethyl trifluo ' | BV tinffhnallisopydrse at
0C over' 50 i HECARIPRshTS SudoBlptNARHIMIn A B g

bi s( 4, 5- di hyd7 ongl{3.2%)-df thhe lithx azoipionnd-aye jgnlatpene) (H20) 2] ((SbF6)2 in 12
of dichl oroneth . eacll iLxture s SpLLK Q) rs and
's 30 purifiedH @M@w cGTDIC AP nh g0 6Ty 1 5B B2 228

E 2?2”?5";;,?3@ Ho @tl-t‘fﬂge 2%t IyY Badi tRhehtPthedsstfemidiyhal), 4.90 (1H),

met hoxyph@ylﬁ-%—(ﬂbﬂf@ﬂ;% (2H() | 8.5818.67 ¢3Md), Ty2§ {Hé) 84t2(ldd)t e as an E2 mi xture
wi th an enantioneric excess of greater than 80% 1.148 (1.09 mol) of
(S)-(9) -167 (3 5- Me- 4- MeOPh) 2PPhFc- CH( CH3) - P( 3, 5- CF3Ph) 2 and 389 ng (104
mol ) of lﬁ&ﬁl{ﬂ are dissolved under argon in 60 mM of degassed
2,2,2- trlfluoroet anol and the solution is stirred for 10 m nutes. The

cat al yst solution prepared in this way @nd~a solution of 10 g (26 mmol ) of
ethyl (2R 4E/ 2)-4-(3 5 :
chl or o- 4-f | uor o- 2- met hoxyphenyl ) - 2- hydr,..(CE,ri fl uoronet hyl ) - hex-4-enoat e
in 340 m of degassed 2,2, 2-trifluordetthanol °4re transferred under argon to
a steel autoclave and exposed to a hydrog®a pressure of 80 bar at 80C for
20 hours. After cooling, the reaction m xt s concentrated and is
purified by neans of columm chronatographyf ol sflica gel (hexane/ethyl
acetate 0-15%. This gives 10 9.2 g of eth
4- (3-chl oro-4-fl uoro-2- net hoxyphenyl ) - 2- hydroxy- 2
(trifluoronethyl)-hexanoate. 9.2 g (24 mmol) of ethyl
4- (3-chl oro-4-fl uoro- 2-

met hoxyphgpy! - ‘IH ) 723I{I6Fdﬁ|5Udlh - HRQK ﬁﬂFu%rd)rﬂe ‘ITJQEPII di et hyl
ether are coofe over m nut es 1t hium

al um ni um hydtetmhvdmr@utmmenﬂHVIMna&}Be‘wqm- ;b-_bgwnohls-z cnm@ r eactl on mxture
is 15 stlrred or .2 hou se of rms,to 0C, 5 m of
ethyl acetatel %@%8&1?’6&@{4 ﬁEI 'HPH‘W“E%’&M -WYX%2t ur at ed anmoni um
fclhl gre'r dgez0Lgftt;llgwbrrloﬁi;éihyl)}%xymé’nﬂﬂﬁﬂ%}%-ﬂﬂon‘o’ﬂItlldlflﬁélﬁ\dZIJNeoéM‘S@ﬁ -{4-e, the

chloro-2-methoxyphenyl)-2-hydroxy-3-methyl-2-(trifluoromethyl)pentylidene]-

NH

15 amino}-8-flucro-1H-quinolin-2-one (467.6 mg, 0.96 mmol), prepared from the
reaction of the mixture of the corresponding aldehydes with 5-amino-8-fluoro-
1H-quinolin-2-one, is introduced in 4.8 ml of dichloromethane and admixed
dropwise at -40°C with 9.6 ml of a 1M solution of BBrs in dichloromethane. After
four hours of stirring in the temperature range between -40°C and room

20 temperature, there is no longer any starting materiat present. The reaction
mixture is poured cautiously onto a mixture of saturated NaHCQ; solution and
ice and is extracted three times with ethyl acetate. The combined organic
extracts are washed with brine and dried over Na;SQO, and, after the removal of
the solvent on a rotary evaporator, the residue is chromatographed (NH. Flash,

25 eluent: dichloromethane/methanol). This gives a mixture of the desired
compound and the corresponding 3,4-dimethyltetrahydronaphthalene derivative,
and this mixture is separated by HPLC (Kromasil 18 5 p, eluent:



t horoughly with ethyl acetate. The phases of the filtrate are separated and
extraction is carried out again with ethyl acetate. The extracts are washed
with 20 saturated sodi um chloride sol utiongand dried over sodi um sul phate
and the solvent is renoved in vacuo to give, after columm chomatography on
silica gel (hexane/diisopropyl ether 0-30%, 1.3 g of

(2R, 4R) - 4- (3-chl oro-4-fl uoro-2- nethoxyphenyl) - 2-hyd

r oxy- 2- (”'”NQfé?I&btbﬂut)r#t%)ﬁﬁMhe chrstiioha08oiMes. mlgzu.s%g%f%&ﬁtlét, 3H),
1.55 - 1.73 (m 2H), %5 1H, 25254(dd , 3.92
(s, 1 H, 3. gaomppum-l)are(so ed. 6. 84 (m 9.02 (s, . and 2.3 g of

ot S AR, E%éb%segﬂag% (Hm PEYRry shi3 6, AT

2R 4R) - 4-( 3- f
gy drox; . Et rﬂtvill Sgr thhqlﬁfé%Lgfrgﬁ,ﬂﬁy)ﬁaﬂWwLebtr?tr{éOsowent s)lgnal) 4.91 (1H),

5- ani noquisol 6:37 (A, $i)55dﬁbl),a6 B88eh.Z3¢ENR T . 191(11|'9) BL1&{1HD| uene and the
solution is adm xed with 0.55 m (1.75 nmmol) of titaniumtent butoxi de and
0.1 m of acetic acid. The reaction mxture is heated at 1 00C for 2 hours,
cool ed, pour egthge\ﬁger and -168- stirred vigorously. The suspension is

fil tered t hr ough lite, the filter begg~bei ngcnrmi nsed thoroughly with ethyl
acetate. The phases of the filtratg arle separated and extraction is carried
out again with ethyl acetate. The ex &fe washed with saturated sodium
chloride solution and dried over sodiufirst @ﬁate and the 5 solvent is
renmoved in vacuo to give 539 ng of (5 2R, 4R) - 4- (3-chl or o- 4-fl uoro-

2- met hoxyphenyl ) - 2- hydr oxy-2-(trifl @ et hyl ) hexyl i dene] am no} qui nolin-2(1
H) - one as a crude product. The imneYisjdissolved in 44 ml of CHC 2 and
the solutgon is coooled to -30C. 8. 9N}~ (8.9 mmol) of a 1 MBBr3 solution
in dichloronethane are added slowy dropw se over 15 m nutes and the

m xture is 10_all per at ur_e, over i ... The
reaction sol ubi BArOxY oLafuQror-2 HoFemethy
ice. It is exf he extracts are
washed with s3a Purification by
col utm chr omat ogr aphy on silica gel (hexane/ et hyl acet ate 0-100% vyields

134 g of t he4{BiClHocndFmnot2-rbBificiybivenyiBachyidraxy-BiBitDpromethylhegafal; 3H),
1.70 (ddg, 1H), 1.19 (ddqgq, 1H),

21.5 g (146.7 mmol) of 2-chloro-3-fluorophencl (R. Sanz et al. J. Org. Chem.
15 2005, 70, 6548-51) in 97 ml of dichloromethane and 16.5 ml of pyridine are
admixed dropwise at 0°C with 14 ml| (161 mmol) of propionyl chloride. The

tion and

mixture is stirred for 16 hours and 100 ml of 2 M hydrochloric acid are added.
The mixture is extracted with dichloromethane and the extracts are washed with
water. Drying over sodium sulphate and the removal of the solvent in vacuo give
20 271 g of 2-chloro-3-fluorophenyl propionate. 30.1 g (133.7 mmol) of 2-chloro-3-
fluorophenyl propionate in 42 mi of 1,2-dichlorobenzene are added dropwise to
19.6 g (133 mmol) of aluminium trichloride in 42 ml of 1,2-dichlorobenzene and
the mixture is subsequently stirred at 100°C for 18 hours. It is cooled, diluted
with dichloromethane and poured cautiously onto a mixture of 2 M hydrochloric
25 acid and ice. The phases are separated, extraction is carried out with
dichloromethane and the extracts are washed with water and saturated sodium
chloride solution and dried over sodium sulphate. The crude product is purified
by column chromatography on silica gel (hexane/ethy| acetate 0-10%) to give
22.8 g of 1-(3-chloro-4-fluoro-2-hydroxyphenyl)propan-1-one. 22.8 g (112 mmol)
30 of 1-(3-chloro-4-fluoro-2-hydroxyphenyl)propan-1-one are dissolved in 170 ml of



1.99 (dd, 1 H), 2.36 (dd, 1 H, 3.32 (m 1 H, 4.97 (s, 1 H, 6.44 (d, 1 H),
6.50 (d, 1H), 6.63 (d, 1H), 6.68 (d, 1H), 7.33 (t, 1H), 8.18 (d, 1H).
Exanple 149 20 Chiral " G FF F OHF Fl~ghH HN O 5-ff (1S, 2R

4R) - 6- Chl or 0- 4- et hyl - 2, 5- di hydr oxy-7-fluoro-2-(trifluoromethyl)- 25
1.2.3.4-tetrahyd ronaphthal en-1 -vl|am no}-7-fl uoroqui nolin-2(1 H)-one In
the sane way as in Exanple 146,173 ng (0.51 mmol) of (2R 4R)-4-(3-

chl oro- 4- f'uo? %n%dﬂ%&@wmdms?adwé@wm%a | R0BGHRITR dhPotaesigmal . 90 g

(0.51 mmol ) of 5-am no-7-fluoroquinolin-2(1 ne and 0.32 'm of titanium
tent -169- butarbiodeteard f@skmd {1 Dmynelpof methyl iodide. The mixture is boiled under

Co methy 1) FErbaor Aot R AT FRgRIERPRIAIS 7 2 Mol FE e, °
1-0-one. 270 galv@ﬁt .@,nal@@w férﬁ&/ei\f qh%Yr@bld@@ds bBuFRiIntR WRt&RI e xtratEd it €
148 at -30C wth 7. (7 1) 1 Mboron tribromde solution to give

the desirel 5d|@rﬂ®d@¢|ﬂer Ebﬁma@tﬁ@fmagh%dp\wh water and drigdIoveReRAiNeT et hy|

coetate OO hupkhiadt, Mol BRLERiyR SE so s Wi i0 24 b o B, ©,

l':')D g gé E m éhlllzi}bo-44ﬂﬂo((fmelhd&ph@nﬂ%(rbﬁa?g dihS% ?;3 %‘hbl ((rQSQ rihrrltﬁl} of zﬁnéauétd 1

F/ and 1.33 g (4.77 mmol) of lead(ll) chlonde are suspended in 490 mI of THF and

the suspension is admixed at 0°C with 59 ml (846 mmol) of dibromomethane.

10  The mixture is stirred at room temperature for a further 30 minutes and admixed
dropwise at 0°C with 113 ml {113 mmol) of a 1 M titanium(IV) chloride solution
in dichloromethane. The cooling bath is removed and, after an hour, the reaction
mixture is cooled again to 0°C. 124.4 g (113 mmol} of 1-(3-chloro-4-flucro-2-
methoxyphenyl)propan-1-one in 65 ml of THF are added dropwise. Stirring is

15  carried out at room temperature for a further hour. The reaction mixture is
diluted with diethyl ether and poured cautiously onto a mixture of 4 M
hydrochloric acid and ice, the temperature not exceeding 5°C. The phases are
separated, extraction is carried out with diethyl ether, the extracts are washed
with water and saturated sodium chloride solution and dried over sodium

20  sulphate, and the solvent is removed. The crude product is purified by column
chromatography on silica gel (hexane/diisopropyl ether 0-20%) to give 12.7 g of
2-chloro-3-fluoro-6-(1-methylenepropyl)anisole
1H-NMR (300 MHz, CDCI3); & = 1.01 (t, 3H), 2.46 (q, 2H), 3.79 (s, 3H), 5.05
(s,1H), 5.18 (s,1H), 6.89 (dd, 1H), 7.02 (dd, 1H),.

25 2 g (9.3 mmol} of 2-chloro-3-fluoro-6-(1-methylenepropyl)anisole, 2.46 ml
(18.6 mmol) of ethyl trifluoropyruvate and 5 g of molecular sieve are admixed
dropwise at 0°C over 30 minutes with 440 mg (0.5 mmol) of [Cu(R R)-2,2-
bis(4,5-dihydro-4-tert-butyloxazolin-2-yl)propane){H>0),){((SbFg), in 12 ml of
dichloromethane. The reaction mixture is stirred at 0°C for 16 hours and is

30 purified by means of column chromatography on silica gel (hexane/diisopropyl
ether 20%). This gives 1.04 g of ethyl (R)-4-(3-chloro-4-fluoro-2-
methoxyphenyl)-2-hydroxy-2-(triflucromethyi)-hex-4-enoate as an E/Z mixture
with an enantiomeric excess of greater than 80%. 1.14g (1.09 mmol) of (S)-(S)-



HN O 15 5-{f (I S, 2R 4R)-6-Ch |oro-4-ethyl-2,

5-di hydroxy-7-fluoro-2-(trifluoronethyl)- 1.2.3

4-t et rahydronapht hal en-1-vl | am no}-8-fl uarqgaui nol i n-2(114)-one I n the same
way as in Exanple 148, 300 ng (0.88 mmol) of (2R, 4R)-4-(3-

chl or o- 4-f | uor o- 2- net hoxyphenyl ) - 2- hydr oxy- 2- (tri fl uor onet hyl ) hexanal , 156
ng 20 (0.88 mml) of 5-am no-8-fluoroquinolin-2(1 H-one and 0.55 m of

titaniumter i 4 f
5-{[ (2R 4R) - 4?3("39@%{%9#3@413 f ugggciénﬁn@twhggxp(shsegFﬁph)f and 389 mg (10 mmol) 0

hydr oxy- 2- ( t r (RhabdiiBEhgte dleaqlwedelndpaatgmynm nnhof degassed 4.8:2(1 H) - one.
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6- (trif1 uor omAdley choling the seadiionanidureriaspoeenteaied ang-igipurified byreeansef way
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Moot ol 2GS ol Az ot e I 1y,
(trlﬂuoromethyl) hexanoate 9.2 g (24 mmol) of ethyl 4-(3- chloro-4 fluoro-2-
methoxyphenyl}-2-hydroxy-2-(trifiuoromethyl)hexanoate in 315 mi of diethyl
ether are cooled to -10°C and over 10 minutes 2.46 g (38 mmol) of lithium
aluminium hydride in solid form are added in portions. The reaction mixture is
15  stirred for 2 hours in the course of which it warms to 0°C, 5 ml of ethyl acetate
are added and the mixture is poured into saturated ammonium chioride solution
and ice. The suspension is filtered through Celite, the filter bed being rinsed
thoroughly with ethyl acetate. The phases of the filtrate are separated and
extraction is carried out again with ethyl acetate. The extracts are washed with
20 saturated sodium chloride solution and dried over sodium sulphate and the
solvent is removed in vacuo to give, after column chomatography on silica gel
(hexane/diisopropyl ether 0-30%), 1.3 g of (2R,4R)-4-(3-chloro-4-flucro-2-
methoxyphenyl)-2-hydroxy-2-(triflucromethyl}hexanal.
'H-NMR (300 MHz, CDCls); = 0.75 (t, 3H), 1.55 - 1.73 (m, 2H), 2.30 (dd, 1H),
25 2.54 (dd, 1H), 3.06 (m,1H), 3.92 (s, 1H), 3.96 (s, 3H), 6.75 - 6.84 (m, 2H), 9.02
(s, 1H).
and 2.3 g of (2R,4R/S)-4-(,4-fluoro-2-methoxypheny!}-2-hydroxy-2-
(trifluoromethyl)hexanal
300 mg (0.88 mmol) of (2R, 4R)-4-(3-chloro-4-fluoro-2-methoxyphenyi)-2-
3¢  hydroxy-2-(trifluoromethyl)hexanal and 140 mg (0.88 mmol} of 5-aminoquinolin-
2(1H)-one are dissolved in 19 ml of toluene and the solution is admixed with
0.55 ml {1.75 mmol) of titanium tert-butoxide and 0.1 mi of acetic acid. The

reaction mixture is heated at 100°C for 2 hours, cooled, poured into water and



15 met hyl qui nazol i n-5-yl)imno]-2-(trifluoronethyl)hexan-2-ol. 130 ng of
crude imne are cyclized in the sane way as in Exanple 148 at -30Cwith 5
(5 mmol) of 1 Mboron tribrom de sol ution9-give the desired product.
Preparative thin-layer chromatography on silica gel (hexane/ethyl acetate
50% vyields 19 ng of desired product. 20 'H NVR (300 MHz, CDCI3); S = 0.92
(t, 3H, 1.69 (ddg, 1 H, 1.93 (m 1 H), 2.04 (dd, 1 H, 2.39 (dd, 1 H),
2.91 (s, 3H), st:l?rr&ﬂv@@odslﬂ'[hés@%:dr@aonhs'ﬁteréii ool Cbllf@ the ﬁlt&‘lbédibetth)
6.79 (d, 1 H 1 H 1 H). -171 - Exanple
152 Chiral cCringedtharoughly withyethy! acertﬁte/ fths phasess tl!mflltr@ts ape ggparated and

| or o- 8- et hyI ro
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met hoxyphenyl bnéab(ﬂcﬁuldemrcdactnﬂ'hbyﬂnme |Baﬂsddl\re<:5my44 hirioh GIH,ZH, and the
(trifluoromethyl de imine are cyclized in the sane

hexan- 2- ol
by as i Exapishien MEowIed oS0 1 Sm o) el o
tribromde 15 I y on
silica gel ( %ﬁg}rﬁé ﬂ'l!érfé g@e aciébeﬂgﬁ‘w'%g“}?% 15 H?'ll eagl:ar gg&%?gra
"H NVR (30 N&IIowéHD&fE)armEtoxoﬁrr%n(ﬁeramrb pvér ZZhOdd?q Thb ndactidn 98lution isl H)
2.01 dd, 1 , 2.41 (dd, 1 2.75 ,aH, 3.31 1 , 5.14 ,
6.62 ( ((j 1 H Ig;?nqudeq;wtg@ mixt f@_aﬁgra(t%cj ﬁlfl‘\ﬁ%_gs gqlggoq gnnd ]I_C%l]? IS extractécf
repeatedly with ethyl acetate and the extracts are washed with saturated NaCl
solution and dried over Na,SO,. Purification by column chromatography on silica

gel (hexane/ethyl acetate 0-100%) yields 134 mg of the title compound.

15 "H-NMR (300 MHz, CD;0D); 5 = 0.92 (t, 3H), 1.70 (ddq, 1H), 1.19 (ddq, 1H),
1.99 (dd, 1H), 2.36 (dd, 1H), 3.32 {m, 1H), 4.97 (s, 1H), 6.44 (d, 1H), 6.50 (d
1H), 6.63 (d, 1H), 6.68 (d, 1H), 7.33 (t, 1H), 8.18 (d, 1H).

Example 149

20 M
can .
..... <
F OH

Chiral

5-{[(1S,2R, 4R)-6-Chloro-4-ethyl-2,5-dihydroxy-7-fluoro-2-(trifluoromethyl)-
25 1.2 3 4-tetrahydronaphthalen-1-ylJamino}-7-fluoroquinolin-2(1A4)-one

In the same way as in Example 148, 173 mg (0.51 mmol) of (2R,4R)-4-(3-
chloro-4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal, 80 mg

(0.51 mmol) of 5-amino-7-flucroquinolin-2(1H)-one and 0.32 ml of titanium tert-



20 Exanple 153 CFA OH HN/ F NH 0 -172- 5-(((9 a 2a,
4,13)-7-Fluoro-2,5-di hvdroxv-4-ethyl-2-(trifluoronethyl)-1.2.3.4-

t et r ahydr onaoht hal en- 1-yl | am no}-7-fl uor a-gH qui nol i n-2-one 5-([4-(4-F | u
o ro-2-meth o xyp he ny 1)-2-h yd ro xy-2-
(trifluoromethyl)hexylidene]anino}-7-fluoro-1H quinolin-2-one (163.1 ny,
0.35 5 mml), prepared fromthe al dehyde described in Exanple 148 and

5-ami no-7 fl UBbexi‘dé‘hMe‘&@léd‘to%lO@% {[(2R 4R}- ﬂgglﬁ?ﬂ&ol-ﬂﬂﬁofb -Pimethoxyphenyl)-
di chl oronet hane and adm xed dropw se at - of al sol utlon

of BBr3 in d2dhidseamBiiflveromethwihexylisenalamisob -faarequinglind(t/eone.

materi al pr eseh? maAkoHER iR R vz in WSSkl as R ERPY 10 8 30
m xture of safithdt.6mINTHEAMEPbET IMboﬁj‘rﬂtrlbrcﬂﬁld@%IMﬁorﬁtﬂglaéttﬁédbbrr@@ tines
with ethyl acetate. The conbined organic extracts are washed wth brine and

dried overd Naas@mcar@olurrm wﬂnﬁjog@.pbmn glica geldhexanaipthybacetate P=idk)

evapor at or, to repeated chromatography (NH2 Fl ash,
el uent: dichl g@&%ﬁ%gﬁf’@?% noﬁ@tdﬁ%‘n s gives 12.6 15 ng (8% of title
conpound. 1H NMR (300 MHz, CD30D): 3= 0.93 (3H), 1.68 (1H), 1.89-2.06 (2H),

2.35 (1 H, 3HZWR1(360 MHQ smo@d Swmgzga@H)yﬂa@rxqaqhmmm .86I(NenH)st @oal ) ,
4.96 (1 H), |—€H3) le 154 OH. F F
FOH NH F (dd 1H), 2.37 (dd, 1H), 3.31 (m 1H) 4.97 (s, 1H), 6.26 (d, 1H) 6.40 (d, 1H),

6.43 (d, 1H), 6.60 (d, 1H), 8.13 (d, 1H).

10
Example 150
H \ Chilrat
cl : FkF
F I““OHF
_NH
F
HN I
Q
15

5-[(1S,2R.4R)-6-Chloro-4-ethyl-2 5-dihydroxy-7-fluoro-2-(trifluoromethyl)-
1,2.3.4-tetrahydronaphthalen-1-yllamino}-8-fluoroquinolin-2(1H)-one

In the same way as in Example 148, 300 mg (0.88 mmol) of (2R, 4R)-4-(3-
chloro-4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal, 156 mg

20 (0.88 mmol) of 5-amino-8-fluoroquinolin-2{1H}-one and 0.55 mi of titanium tert-
butoxide is reacted to give 5-{[(2R,4R)-4-(3-chloro-4-fluoro-2-methoxyphenyi)-2-
hydroxy-2-(trifluoromethyl)hexylidenejamino}-8-fluoroquinolin-2(1+)-one. 480
mg of crude imine are cyclized in the same way as in Example 148 at -30°C with
7.6 ml (7.6 mmol) of 1 M boron tribromide solution to give the desired product.

25 Column chromatography on silica gel (hexane/ethyl acetate 0-70%) yields 119
mg of desired product.



HN a 5-{1(5S, 6R

8R) - 8- Et hvl - 3-fl uoro-1, 6-di hydroxv-6-(trifluoronethvl)-5.6,7,8- 25

t et rahydr onapht hal en-5-vl | am no}-8-fl uoragwynol in-2(1H)-one is isolated as
an additional product al ongside Exanple 150. 1 H NWR (300 WMHz, CD30D); 8 =
0.90 (t, 3H), 1.67 (ddg, 1 H, 1.92 (m 1 H, 1.95 (dd, 1 H, 2.33 (dd, 1
H, 3.25(m 1 H, 4.91 (s, 1 H, 6.34 (dd, 1 H, 6.44 (m 2H), 6.54 (d, 1
|H)’ | 7%1E|N( gdé ‘-éH |“?'§8(§é6 MHz, &D5bD); § £3.98x@nP) &1 807dby, FR), 1.03 ImOWH)EN / F
2a. 4t h- 7- Fl uoft &82(ds; DHhy2186xXdd 41kth§2 (B; (H).i4.0Uds,oHd), 5,36 (dd, 2+, 8-54 (d,

t et rahydr onaph -1-yllam -7-flugra-1 H-quinolin-2-one 5-{[4-(4-Fl

uor o- 2- net h oﬁﬁgﬁggl(édZ*ﬁb?%Mﬂ'{)t 8i1fc}l(%u15lgonet hy 1) pe ntyl idenel-

am no}-7-fluoro-1 H quinolin-2-one (241 ng, 0.53 mmol ), prepared fromthe
conventional ly synthesized al dehyde and 5-am no-7-fluoro-1 H quinolin-2-one,
is 10 introduced in 3 mM of dichloronmethane and adm xed dropw se at -40C
with 5.31 mMl of a 1 Msolution of BBr3 in dichloronethane. After three hours
of stirriy Examwyete batch is allowed to come to roomtenperature. After
overnight stirring at room tenperature the réd8tion nixture i s poured
cautiously onto a mxture of satureted 'ng solution and ice and is
extracted three tinmes with 15 ethyl g e.“¢The conbi ned organi c extracts
are washed with brine and dried over "NaZS(3" and, after the solvent has been
renmoved on a rotary evaporator, the Mue is chromat ographed (NH2 Fl ash,
el uent: di chl or onet hane/ net hanol ). @gi ves 82.4 g (35.2% of the title
conpound. Ne N

(58,6R 8R)-2-Chloro-8-ethyl-3-fluoro-5-[(2-methylquinazolin-5-ylJaminol-
10  B-{trifluoromethy!}-5.6 7 8-tetrahydronaphthalene-1.6-diol

in the same way as in Example 48, 100 mg (0.29 mmol) of (2R,4R)-4-(3-chloro-
4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(triflucromethyl)hexanal, 52 mg
(0.33 mmol) of 5-aminoquinazoline and 0.27 ml of titanium ferf-butoxide is
reacted to give 5-{[(2R,4R)-4-(3-chloro-4-fluoro-2-methoxyphenyl)-1-[(2-

15  methylguinazolin-5-yl)imino]-2-(trifluoromethyl}hexan-2-ol. 130 mg of crude
imine are cyclized in the same way as in Example 148 at -30°C with 5 m|
(5 mmol) of 1 M boron tribromide solution to give the desired product.
Preparative thin-layer chromatography on silica gel (hexane/ethyl acetate 50%)
yields 19 mg of desired product.

20 'H-NMR (300 MHz, CDCly); & = 0.92 (t, 3H), 1.69 (ddq, 1H), 1.93 (m, 1H), 2.04
(dd, 1H), 2.39 (dd, 1H), 2.91 (s, 3H), 3.34 (m, 1H), 4.88 (d, 1H), 6.18 (d, 1H),
6.64 (d, 1H), 6.79 (d, 1H), 7.31 (d, 1H), 7.75 (t, 1H), 9.57 (s, 1H).



1 HNWR (300 MHz, CD30D): 8 = 1.45 (3H), 1.91 (1 H, 2.47 (1 H, 3.30 (1 H,
the 20 signal lying practically beneath the solvent signal), 5 11 (1 H),
6.33-6.52 (5H), 8.18 (1 H). -174- Exanple7i56 FH ,.CFA i\ ON HNI \ F I-r

NH O 5-ff (1 a, 2a,
4fi)-7-Fl uor o- 2. 5-di hvdr oxy-4-nmethyl -2-(trifluoronethyl)-1,2,3,4- 5

t et rahydr onapht hal en-1 -vllam no)-8-fluoro-1 H guinolin-2-one 5-{[4-(4-F |
uo ro-2-net homrﬁ]ﬁgyigz 2-hyd roxy-2-(trifl uoromethyl)pe ntylide nej]-

am no}-8-fluoro-1 H quinolin-2-one (481.6 ng, 1.06 mmol ), prepared fromthe
conventional |y synthesized al dehyde anq\5- am eea8-fl uoro-1 H quinolin-2-one,
is introduced in 5 m of dichlorongethane apd adm xed dropwi se at -40C with
10 10.6 m of a 1 Msolution of BBr
of stirring at -40C the batch is ajts
overnight stirring at roomtenperagure

fiFor onet hane. After three hours
~gycome to roomtenperature. After
ke reaction m xture i s poured

extracted three times with ethyl ace The conbi ned organic extracts are
washed with brine and dried 15 over . and, after the solvent has been
removed on_a rotary evaporator, the residue is chromatographed (Fl ash,

el uent: di®hl or onet hanel met hanol ). This gives 196.7 g (42.1 % of the title
compound. 1 H NWMR (300 MHz, CD3CD): 8 = 1.39 (3H), 1.82 (1 H, 2.39 (1 H,
3.30 (1 H thess HaR-2LEhBEH-BIARYILEALLN-E dtolNfetRy Maitazsiigsal ), 5.01
(1 H, 6.38-6. , . . 7. . 8. . - - Exanpl e
157 yhamino]-6-(trifluoromethyl}-5.6.7 .8-tetrahydronaphthalene-1.6-diol

In the same way as in Example 148, 300 mg (0.88 mmol) of (2R,4R)-4-(3-
chloro-4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal, 172 mg

10 (0.97 mmol) of 5-amino-7-fluoro-2-methylquinazoline and 0.55 ml of titanium
terf-butoxide are reacted to give 5-{[(2R,4R)-4-(3-chloro-4-fluoro-2-
methoxyphenyl)-1-[(7-fluoro-2-methylguinazolin-5-yllimino]-2-
(trifluoromethyl)hexan-2-ol. 450 mg of crude imine are cyclized in the same way
as in Example 148 at -30°C with 2.5 ml (2.5 mmol) of 1 M boron tribromide

15  solution to give the desired product. Column chromatography on silica gel
(hexane/ethyl acetate 0-50%) yields 56 mg of desired product.

'H-NMR (300 MHz, CD,0D); § = 0.93 (t, 3H), 1.71 (ddg, 1H), 1.98 (m, 1H), 2.01
(dd, 1H), 2.41 (dd, 1H), 2.75 (s, 3H), 3.31 (m, 1H), 5.14 (s, 1H), 6.62 (d, 1H),
6.63 (d, 1H), 6.78 (d, 1H), 9.50 (s, 1H).

20

Example 153



"JCFI i\ Br OH HN\I NH O 5-f[(1 a, 2a

45) - 7- Brono- 2, 5- Di hydroxv-4-ethyl-2-(trifluoronethyl)-1.2, 3, 4-

t et r ahvdr onapht hal en- 1- vl | am no}-1 H gui noj72n- 2-one 5

5-{[ 4- (4- Brono- 2- met hoxyphenyl ) - 2- hydroxy-2- (tri fl uoromet hyl) hexyli dene]-
am no}-1 H quinolin-2-one (530 ng, 1.04 nml), prepared fromthe al dehyde
synt hesi zed in anal ogy to Exanple 91 and 5-am no-1 H- qui nolin-2-one,

di ssol ved in %O;E@a,ﬁé,‘_@F.@rt#|9695r2t,éﬂ&h@a@@%ﬁgl(mflmométm,>2e31, ,4dr0pvw se
at -50C with SO on O i'n_di chl or onet hane. After

three 10 hourstetoeihgoma;_nhtgabm 1-40@nirtaler -fhoanost quitdline2-ogeat bet ween -40C
and 0C, one 0 nd roo rat and 18 hours at room

t emperat ure, I}’tﬂé(?g&? n?ﬁt ?W%ﬂy)&sﬁp@ éutlously onto a mixture of

sat urat ed NaH((Hﬁuoﬁ:%%zpﬁeﬁﬂﬂehéﬂmiﬁQ} VQWOF&‘IFh&wﬁ@Fi'hlZL@ﬁb ef 631—5%%',10 95

ethyl acetate, the mxtdre i's stirred vigorously for 20 m nutes he et hyl
acet at e phase nnmols)epmpar@;djfroﬁ'f tharmldeﬁydehéemqmdue Epdam;de i148eand S-amito« -

i th wat er (1 AeRE-THSHinBRaR, I oRRESa B ne ML ATcEfdhei® A <0 and,

after the sol \éam.xé@ardiﬁﬂgemwwﬂnsasmbaewm%mi@hfﬁfoserme residue is
subj ected to chromat ography (Flash, eluent: dichloronethane/ methanol). This

gives 216.6 gdqatmmmtham@ Aﬂtentbreﬁ)hwarai stuzrmglﬂthwmmemtwrar@QWee&;

PCREAIRR RIS R U MICR,, WEN: WK, MECIEY L T
aNG? I(: 1H) 106. Sdixiutslls pdurdd datitlbush-oklo éjfh%durelﬁ@atlﬁé%@NﬁHtﬁﬁa $Solutidh ahti OH
ice and is extracted three times with ethyl acetate. The combined organic
extracts are washed with brine and dried over Na;SO,4 and, foliowing removal of
the solvent on a rotary evaporator, the residue is subjected to repeated
chromatography (NH; Flash, eluent: dichloromethane/methanol). This gives 12.6
15  mg (8%) of title compound.
1H-NMR (300 MHz, CD5;0D): § = 0.93 (3H), 1.68 (1H), 1.89-2.06 (2H), 2.35
(1H), 3.25 (1H, the signal lying partly beneath the solvent signal}, 4.96 (1H),

6.22 (1H), 6.32-6.50 (4H), 8.13 (1H).

oot
£l

20 Example 154

"y

5-{[(5S.6R,8R)-8-Ethyl-3-fluoro-1.6-dihydroxy-6-(trifluoromethyl)-5.6,7.8-
25 tetrahydronaphthalen-5-yllamino}-8-fluoroquinolin-2{1H)-one

is isolated as an additional product alongside Example 150.

"H-NMR (300 MHz, CD;0D); § = 0.90 (t, 3H), 1.67 (ddg, 1H), 1.92 (m, 1H), 1.95
(dd, 1H), 2.33 (dd, 1H), 3.25 (m, 1H), 4.91 (s, 1H), 6.34 (dd, 1H), 6.44 (m, 2H),
6.54 (d, 1H), 7.18 (dd, 1H), 8.18 (d, 1H).



\'i NH O5-(]

| a, 2a. 413) - 7- Brono- 2, 5- di hvdr oxy-4-ethyl -2-(trifluoronethvl)-1.2, 3, 4-

t et r ahydr onapht hal en-| - vl | am nol - 7-f | uor a-4F3H qui nol i n- 2-one 5

5- ([ 4- (4- Brono- 2- met hoxyphenyl ) - 2- hydr oxy-2- (trifl uoronet hyl ) hexyl i dene] -

am no}-7-fluoro-1 H quinolin-2-one (500 ng, 0.94 mmoi ), prepared fromthe

al dehyde synt hesized in anal ogy to Exanple 91 and 5-am no-7-fluoro-1 H
quinolin-2-one, is dissolved in 9.1 nm of dichloronethane and the sol ution
is adm xed dropwise at -50C with 9.45 mM of a 1 Msolution of BBr3 in 10

di chl oronet hane. After three hours of stirring at -40C, two hours of
stirring at [Feample 150C and 0C, one hour between 0C and roomtenperature,
and 18 hours at roomtenperature, the reaction mxture is poured cautiously
onto a mxture of saturated NaHCO3 solution and ice. Follow ng the addition
of 150 ml of ethyl acetate, the m xturefs: stirred vigorously for 20

m nutes. The ethyl 15 acetate phase is ted of f and the aqueous phase
is extracted a further tinme with ethé 6 (100 m ). The comnbi ned
organi c extracts are washed with water (t i ce 40 m ) and brine (once 40 m)
and dried over Na2SO4 and, after the sol vel S been renoved on a rotary
evaporator, the residue is subjected to ch ography (Flash, el uent:

di chl or onet hane/ net hanol ). This gives 171. 7l g 420 (35.3% of the title
conpound. Exanples 158A and 158B 5-M

R, 2S, 4S) - 7- Brono- 2. 5- Di hvdr oxy-4- et hyl - 2- (tr?fluoromethvl)-1,2 3 4- 25

t et rahydr ogaphy RudrAedNch 2.3.4.
5-{t (1S. 2R 4Ry~ yi = uor one - 3 4-
t et rahvdr onaphg _@naﬂapﬁthaMnbNH__ﬁﬂﬂo}dr-ﬂudroﬂHHqumwlmmZm ne -177 The

(Ghi 5l pak. ADSHI% - Eluarbrat eeth%&%;i%yﬁfa‘%ﬁwﬁtp?? erdfiaremaia eshiiene ff. s
85.2 +8 %47, 7
(gl- ;/eZnant I oner H?E] i)?)%lg%-%gﬁpa&bg%-orf\i)é OI’IC Ugl onmcan COUI(’:ISE rﬂgh%r a;[/vne5

concer ni ng t heoabentionadly syathesizednaldehyde and 5-amino-7-fluoro-1H-quinolin-2-one, is

10  introduced in 3 ml of dichloromethane and admixed dropwise at -40°C with
5.31 ml of a 1M solution of BBr; in dichloromethane. After three hours of stirring
at -40°C the batch is allowed to come to room temperature. After overnight
stirring at room temperature the reaction mixture is poured cautiously onto a
mixture of saturated NaHCOj3 solution and ice and is extracted three times with
15  ethyl acetate. The combined organic extracts are washed with brine and dried
over Na;S0O, and, after the solvent has been removed on a rotary evaporator,
the residue is chromatographed (NH; Flash, eluent: dichloromethane/methanol).
This gives 82.4 g (35.2%) of the title compound.
1H-NMR (300 MHz, CD3;0D): § = 1.45 (3H), 1.91 (1H), 2.47 (1H), 3.30 (1H, the
20  signal lying practically beneath the solvent signal), 5.11 (1H), 6.33-6.52 (5H),
8.18 (1H).



Exanple 159 HCF, 9r OH HN\I F NH5-{F( 1 a, 2cz

48%) - 7- Brono- 2. 5- Di hvdr oxv-4-et hyl -2-(trifluoromethyl)-1,2, 3,4- 10

t et rahydr onapht hal en- 1-yl | am nol . - 8- f | uor.ot74 -H- aui nol i n- 2- one

5-{[ 4- (4- Brono- 2- mret hoxyphenyl ) - 2- hyd roxy-2-(trifluoronethyl)hexylidene]-
am no}-8-fluoro-1 H quinolin-2-one (550 ng, 1.04 mmol ), prepared fromthe

al dehyde synthesized in analogy to Exanple 91 and 5-am no-8-fluoro-1 H

qui nol i n- 2- ongsxantplél /58! ved in 10 m of dichloronethane and the solution is
15 adm xed dropw se at -50Cwith 10.4 m of a 1l Msolution of BBr3 in

di chl or onet hane. After three hours of st{Trj ng at -40C, two hours of
stirring at between -40C and 0C, one @ﬁ tc\g/een 0C and room t enperat ure,
and 18 hours at roomtenperature, the reaciQn m xture is poured cautiously
onto a mxture of saturated NaHCO3 solutigp and ice. Follow ng the addition
of 150 m 20 of ethyl acetate, the m xture | irred vigorously for 20

m nutes. The ethyl acetate phase is separa ¢f and the aqueous phase is
extracted a further tine with ethyl acetate (k00 m ). The conbi ned organic
extracts are washed with water (twice 40 m } and brine (once 40 m) and
dried over Na2SO4 and, after the solvent has been renoved on a rotary
evaporator, the residue is subjected to 25 chromat ography (NH2 Fl ash,

el uent: dichl oronet hane/ nethanol). This gives 209.4 g (39.1 % of the title
conpound. - 17&-{[(l d—QNI’@’);@BIOoM-I? 5- d]b&dm-%metml%(tl‘lﬂlhﬁronletBQI)-ﬂlZ Bl4-
1.86-2.01 (2H) : ' partly beneath the
sol vent si é etra =

- 4aMmingy * ~gBN€H), 7.19 (1H),
8.19 (1H. 5 @&m&%&&% f methoxyphenyl) 2 hydroxy -2- (tnﬂuoromethyl)pentyIldene]

amino}-8-fluoro-1H-quinolin-2-one (481.6 mg, 1.06 mmol), prepared from the
conventionally synthesized aldehyde and 5-amino-8-fluoro-1H-quinolin-2-one, is
introduced in 5 ml of dichloromethane and admixed dropwise at -40°C with

10  10.6 ml of a 1M solution of BBr; in dichloromethane. After three hours of stirring
at -40°C the batch is allowed to come to room temperature. After overnight
stirring at room temperature the reaction mixture is poured cautiously onto a
mixture of saturated NaHCO; solution and ice and is extracted three times with
ethyl acetate. The combined organic extracts are washed with brine and dried

15 over Na;SQ, and, after the solvent has been removed on a rotary evaporator,
the residue is chromatographed (Flash, eluent: dichloromethane/methanol). This
gives 196.7 g (42.1%) of the title compound.
1H-NMR (300 MHz, CD;0D): 3 = 1.39 (3H), 1.82 (1H), 2.39 (1H), 3.30 (1H, the
signal lying practically beneath the solvent signal), 5.01 (1H), 6.38-6.50 (3H),

20 8.53 (1H), 7.19 (1H), 8.17 (1H).



,,CFA. HOOH HN NH 0 5-{((1 a 2a

4a) - 6- Fl uor o- 2, 7- di hvdr oxy-4-net hyl -2-(trifluoronethyl)-1,2, 3, 4-

t et rahvdronaaht hal en-1 -yl lam no}-1 H qu ingkiLn-2-one 5-{[4-(3-F lu

or o- 4- met hoxyph enyl)-2-hyd roxy-2-(triflu o roneth yl) pentyl id ene]- 10
am no}-1 H quinolin-2-one (160 ng, 0.37 mmol ), prepared fromthe

correspondi ng al dehyde and 5-am no-1Hqui nolin-2-one, is dissolved in 3.5 nm
of di chl or omreighapspieb he solution is adm xed dropwise at -20C with 3.7 ni
of a 1M solution of BBr3 in dichloronethane. After three hours of stirring
at between -20 and +5C the reaction mixtewesTs poured cautiously onto a

m xture of 15 saturated NaHCOB sol ution akd-fce. Follow ng the addition of
100 m of ethyl acetate the mxture is e&Fvi gorously for 20 m nutes.
The ethyl acetate phase is separated &of He aqueous phase is extracted
a further tinme with ethyl acetate (50 m).H onbi ned organic extracts
are washed with water (20 m) and brine (20 and dried over Na2SO4 and,
follow ng the renoval of the 20 solvent on afjrdgtary evaporator, the residue
is subjected to chromatography (Isolute NH2~2Yuent:

di chl or onet hane/ net hanol ), This gives a diastereoner mxture (145 ng),

which is separated via HPLC (KromasH C18, 5, el uent wat er / net hanol) into
t he pure E‘di|-tﬂ£-.7~.J Az £ ca-Uiivyde ivdrethyl= 1eth 13

and 89.4 mg (57, ' ﬁéc'n 25 p03|t|on4 and
whi ch is descriped t MHZ, - DVBO-d6): 6 = 1.32 (3H),
1.80 (1H), 52 HJﬂ)Broﬁ}oO@nﬁéth heén 826 dﬂ)ox B-{tAfldrdmethyiRexylithnels. 39 (1
H),655663&{£ .82 1H?2b|)(yp (mgf 7y8@t1 yﬂ‘ie(yH) ]657(1
H), 11.53 (1 Hynmoh?lg qmgl ongs(p36 mg k04 rpmolprepared from thealdehyde

synthesized in analogy to Example 91 and 5-amino-1H-quinolin-2-one, is

dissolved in 10 ml of dichloromethane and the solution is admixed dropwise at
-50°C with 10.4 ml of a 1M solution of BBr; in dichloromethane. After three

10 hours of stirring at -40°C, two hours of stirring at between -40°C and 0°C, one
hour between 0°C and room temperature, and 18 hours at room temperature,
the reaction mixture is poured cautiously onto a mixture of saturated NaHCO,
solution and ice. Following the addition of 150 ml of ethyl acetate, the mixture is
stirred vigorousiy for 20 minutes. The ethyl acetate phase is separated off and

15  the aqueous phase is extracted a further time with ethyl acetate. The combined
organic extracts are washed with water (twice 40 ml) and brine (once 40 ml) and
dried over Na;S0, and, after the solvent has been removed on a rotary
evaporator, the residue is subjected to chromatography (Flash, eluent:
dichloromethane/methanol). This gives 216.6 g (42%) of the title compound.

20  1H-NMR (400 MHz, CD3;0D): § = 0.90 (3H), 1.70 {1H), 1.89-2.02 (2H}, 2.35
(1H), 3.26 (1H, the signal lying partly beneath the solvent signal), 4.98 (1H),
6.45 (1H), 6.49 (1H), 6.69 (1H), 6.87 (2H), 7.33 (1H), 8.19 (1H).



HN\I NH O 5-!'i(1 a 2a, 4/3)-6-Fluoro-2

7-di hvdroxy-4-net hyl -2-(trifluoromethyl)-1,2,3,4- 5 tetrah drona hthal en-1-
| amino -1H uinolin-2-one D astereonmer sgparation, described in Exanple
160, gives 89.4 ng (57.7% of the title compound. 1 H NVR (300 MHz,
DVMSO-d6): 5 =1.39 (3H), 1.59 (1 H), 2.39 (1 H, 2.93 (1 H, 4.90 (1H
6.10 (1H), 6.12 (1H), 6.35-6.48 (2H), 6.59 (1H), 6.80 (1H), 7.06 (1H), 10
7.22 (1H), 8.3 16hs89- 52 (1H), 11.58 (1H). Exanple 162 HCF, OH HN NH
15 0 (5a, 6a, BI1Y-B Ethyl-I .6-d | ydr oxy- 5 (2-0x0- 1, 2- di hydr ogu

i nol i n-5-vi am no) - 6- (trlfluoroneth 'l

yl)-5,6, 7, 8-tetrahydronapht hal ene- 2-carp
5-{[ (1a, 2a, 4/ 3) - 6- Chl or 0- 2, 5- Di hydr oxy-4- ¢
20 tetrahydronapht hal en-1-yl ] am no}- 2
92A and 92B (16.7 ng, 0.037 mmol), sodi um itya € (3.6 ng, 0.074 mmol) and
ni ckel (1) bromde (8.17 ng, 0,037 mtl) are oduced into 0.33 m of

N-net hyl pyrrolidinone and reacted in a mcrjpwdve apparatus under a pressure
of 20 bar and at a tenperature of 200C. The~dHction nmixture is subsequently
-180- diluted with five m of ethyl acetate.gFollowi ng the addition of two
m of water it is stlrred V|gorously for 15 n1nutes A further 50 m  of

et hyl acet at eSd{da= A0 diH dretd HOKA b2\J wat er
(10 mM each t]ne 'ng over Na2S04 has
t aken pl ace, =k or and the residue

i's chromatpgr Q-F{[HE@ berﬁblz ﬁ%tlﬁiﬂyph@hyl?izthydroxy 2 (trlﬂuoromethyl)hexylldene]
amino}-7-fluoro-1H-quinolin-2-one (500 mg, 0.94 mmol}, prepared from the

I.OH 2-one, described in Exanples

cvapo ol

aldehyde synthesized in analogy to Example 91 and 5-amino-7-fluoro-1H-
quinolin-2-one, is dissolved in 9.1 ml of dichloromethane and the solution is
admixed dropwise at -50°C with 9.45 ml of a 1M solution of BBr3 in

10  dichloromethane. After three hours of stirring at -40°C, two hours of stirring at
between -40°C and 0°C, one hour between 0°C and room temperature, and
18 hours at room temperature, the reaction mixture is poured cautiously onto a
mixture of saturated NaHCO; solution and ice. Foliowing the addition of 150 ml
of ethyl acetate, the mixture is stirred vigorously for 20 minutes. The ethyl

15  acetate phase is separated off and the aqueous phase is extracted a further
time with ethyl acetate (100 ml). The combined organic extracts are washed with
water (twice 40 ml) and brine (once 40 ml) and dried over Na,S0, and, after the
solvent has been removed on a rotary evaporator, the residue is subjected to
chromatography {Flash, eluent: dichloromethane/methanol). This gives 171.7 g

20  (35.3%) of the title compound.

Examples 158A and 158B

5-ff(1R,2S,4S)-7-Bromo-2,5-Dihydroxy-4-ethy!-2-(trifluoromethyl)-1.2 3.4-
25 tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one and

5-{[(1S.2R 4R)-7-bromo-2,5-Dihydroxy-4-ethyi-2-(trifluoromethyl)-1,2 3 4-

tetrahydronaphthalen-1-yllaming}-7-fluoro-1H-quinolin-2-one




di chl oronet hane/ net hanol ). This isolates 7.7 ng (47.7% of the desired
conpound. IR (dianond): 2225 cmi. 10 Exanple 163 CF, OH HN\IF NH O
((5a, 6a.86)-8-Ethyl-1,6-di hydroxy-5-(8-fh@or o-2-oxo- 1, 2-di hydr ogui nol i n- 5-
ylam no)-6-(trill uoronethyf)-5,6,7,8-tetrahydronapht hal ene-2-carbonitrile
5-{[(1 a, 2a, 4f)-6-Chloro-4-ethyl-2, 5-dihyd
roxy-2-(trifluoronmethyl)-1,2,3,4 15

t et r ahydr onapfjd ah &indteYddstfibealin Exhhiphs 958 % @tﬁbé@lé&b?n@ﬁs sfasaal APUC n
Exanpl es 94A and 94B (13.8 ng, 0.029 ol ), sodium cyanide (2.87 ng, 0.059
mol ) and ni ciGHialakAbai dep (@uenhiexangethanoll ipteaiteenantiaetse d hisgives 0. 26

m of N-nethylpyrrolidinone and reacfed i 1 Cr ve ar at under a
pressure of Z@é)-édf‘gé’ﬁéheaﬁ)ae’i%me({t([ﬁ@=0Tn9?;6£(?‘“398¥ﬁ@npgpa(£m%ﬂﬁﬁmexture is 20
subsequent | ' ' Y o Qf y . ] e ition
of tuo i ottt ful ¥ Pegh- MeBHINpRORLRsin oft beUbatas bRR AR 07
of ethyl aret@imernihg thé abdorisl steheochegnistrg. phase is shaken twice with water
(10 mM each tine) and once with brine (10 m). After drying over Na2SO4 has
taken place, the solvent is renoved on a rotary evaporator and the residue
I's chromat ogréﬁg%qégn silica gel (eluent: dichloronethanel nethanol). This

| sol ates 10.8 of the desired conpound. IR (dianond): 2230 cm'.
- 181 - Exanple 164 HCF, OH HN :

5-{[(1a.2a,46)-7-Bromo-2,5-Dihydroxy-4-ethyl|-2-(trifluoromethyl)-1,2,3 4-
10 tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

5-{[4-(4-Bromo-2-methoxyphenyl)-2-hydroxy-2-(triflucromethyl}hexylidene]-
amino}-8-fluoro-1H-quinolin-2-one (850 mg, 1.04 mmol), prepared from the
aldehyde synthesized in analogy to Example 91 and 5-amino-8-fluoro-1H-
quinolin-2-one, is dissolved in 10 ml of dichloromethane and the solution is

15 admixed dropwise at -50°C with 10.4 ml of a 1M solution of BBr3 in
dichloromethane. After three hours of stirring at -40°C, two hours of stirring at
between -40°C and 0°C, one hour between 0°C and room temperature, and 18
hours at room temperature, the reaction mixture is poured cautiously onto a
mixture of saturated NaHCO; solution and ice. Following the addition of 150 ml

20 of ethyl acetate, the mixture is stirred vigorously for 20 minutes. The ethyl
acetate phase is separated off and the agueous phase is extracted a further
time with ethyl acetate (100 ml). The combined organic extracts are washed with
water (twice 40 ml} and brine (once 40 ml) and dried over Na,S0, and, after the
solvent has been removed on a rotary evaporator, the residue is subjected to

25 chromatography (NH. Flash, eluent: dichloromethane/methanol). This gives
209.4 g (39.1%) of the title compound.



INOY H (5a, 6a, 8%)-8-Ethyl-1 6-d ihydroxy-5-1(1-oxo0-1 2-d

I hydr oi sogui nol i n-5-yl)am nol-6- (trifluoronethvl)-5,6,7, 8-tetrahyd

ronapht hal ene- 2-carbonitrile 5 -178 -

5-{[ (1a, 2a, 4%- 6- Chl oro- 2, 5- Di hydr oxy-4-ethyl -2-(trifluoronethyl)-1,2, 3, 4-

t et r ahydr onapht hal en- 1-yl ] am no} - 2H qui nol i n- 1-one, described i n Exanpl es
96A and 968, (34.8 ngy, 0.077 mml), sodiumcyanide (7.53 ng, 0.15 mmol) and
ni ckel (1) br oy I Lntqr | g0 ]

N- et hyl pyrrol'i mgﬁgogrﬂgfz’eggtg@?)r%uao'% S?Féﬁévee@ ppér1a%g @ng%rwg SS{ essure
10 of 20 bar @rf, &R2531He theesighal lyingf p20P Gendath theaoiven signatlidda §1H),
subsequently _dilute | t Y of. hyl. ac te. Followi ng the addition
of two m of %@éfH?fﬁ-& (M@gﬁ[&'ﬁl&o%@m%@ﬁ@m nutes. A further 50 m
of ethyl acetate are added and the organic phase is shaken twi ce with water
(10 mM each tine) and once with brine (10 m). After drying over Na2SO4 has
t aken pl ade, Exampbe 480t is renoved 15 on a rotary evaporator and the
residue is chronmat ographed on silica gel (eluent:

di chl or onet hane/ met hanol ). Thi s isol atees 1818 ng (55.2% of the desired
conpound. IR (dianond): 2230 cmi. 20 ‘.\.&@5 H.,CFs OH HN\ I NH O
(5a, 6a, 8a)-8-Methyl-1,6-di hydroxy- o< 2o13- di hvdro-1

H i ndol - 4-yl am no) - 6- HN
(trifluoronethyl)-5,6,7,8-tetrahvdronapht hal e 2-carbon itrile

4-{[ 6- Chl or o- 2, 5-di hydr oxy- 4- et hyl -2-(trifl|uoorret hyl)-1,2, 3,4 25

t et rahydr onapht hal en-1-yl ] am no} -1, 3-di hydr cip@¥ol - 2-one (70 ng, 0.16 mmol),
-182- described in Exanpl es 89A and 89B - spefifically a fraction containing
bot h

5-[{1 e, 2a.42)-6-Fluoro-2 7-dihydroxy-4-methyl-2-(trifluoromethyl)-1.2.3 4-
tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one

5-{[4-(3-Fluoro-4-methoxyphenyl}-2-hydroxy-2-(trifluoromethyl)pentylidene)-

10  amino}-1H-quinolin-2-one (160 mg, 0.37 mmol), prepared from the
corresponding aldehyde and 5-amino-1H-quinolin-2-one, is dissolved in 3.5 m|
of dichloromethane and the solution is admixed dropwise at -20°C with 3.7 ml of
a 1M solution of BBr; in dichloromethane. After three hours of stirring at between
-20 and +5°C the reaction mixture is poured cautiously onto a mixture of

15 saturated NaHCO; solution and ice. Following the addition of 100 ml of ethyl
acetate the mixture is stirred vigorously for 20 minutes. The ethyl acetate phase
is separated off and the aqueous phase is extracted a further time with ethyl
acetate (50 mi). The combined organic extracts are washed with water (20 ml)
and brine (20 ml) and dried over Na;SO, and, following the removal of the

20 solvent on a rotary evaporator, the residue is subjected to chromatography
(Isolute NH;, eluent: dichloromethane/methanol). This gives a diastereomer
mixture (145 mg), which is separated via HPLC (Kromasil C18, 5 y, eluent:
water/methanol) into the pure diastereomers. This gives 55.3 mg (35.7%) of the
titte compound and 89.4 mg (567.7%) of the compound which is epimeric in

25 position 4, and which is described in Example 162.
1H-NMR (300 MHz, DMSO-d6): 5 = 1.32 (3H), 1.80 (1H), 2.18 (1H), 3.09 (1H),
5.28 (1H), 6.10 (1H}), 6.25 (1H), 6.39 (1H), 6.55-6.63 (2H), 6.82 (1H), 7.10 (1H),
7.28 (1H), 8.18 (1H), 9.57 (1H), 11.53 (1H).



di astereoners, as a racemate - sodi um cyanide (161 ng, 0.33 mmol) and

ni ckel (1) bromde (35.8 ng, 0.16 nmol) are introduced into 1.45 m of

N- et hyl pyrrolidinone and reacted in a nig¢fgawave apparatus under a pressure
5 of 20 bar and at a tenperature of 200C. The reaction mxture is
subsequently diluted with five m of ethyl acetate. Follow ng the addition
of two m of water it is stirred vigorously for 15 mnutes. A further 50 n
of ethyl acetate are added and the organic phase is shaken twi ce with water
(10 mM each tine) and once with brine (10 m). After drying over Na2SO4 has
t aken pl ace, Exampld $4€ht is renoved 10 on a rotary evaporator and the
residue is chronat ographed on silica gel (eluent:

di chl or onet hane/ net hanol ). Thi s i sol atr 0«9 g (23.2% of the title
conmpound and 9.1 ng (13.3% of the co
8, and which is characterized in Exampl® .
Exanple 166 M~ CFl OH HN P~, 0 (5a, 6a/M
8/ 3) -1, 6-Di hydroxy-8-net hyl -5-[ (2-o0xo0-2, 3-di ro-1 Hindol -4-yl)am nol - 6-
(trifluoronmethyl)-5,6,7,8-tetrahyd ronapht hdl ehe-2-carbonitrile 20 9.1 ny of
the title compound are obtained after reactigm™and chronat ography,

described in Exanple 166. IR (KBr): 2225 cm'o -183- Exanple 167 H CF, OH

NN 5-{[( 12,2, 44)-8-Fluoro-2,7-dihydroxy-4-methyl-2-(trifluoromethyl}-1,2.3.4-
5 tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one

Diastereomer separation, described in Example 160, gives 89.4 mg (57.7%) of

the title compound.

1H-NMR (300 MHz, DMSQ-d6): § = 1.39 (3H), 1.59 (1H), 2.39 (1H), 2.83 (1H),

4.90 (1H), 6.10 (1H), 6.12 (1H), 6.35-6.48 (2H), 6.59 (1H), 6.80 (1H), 7.06 (1H),
10 7.22 (1H), 8.23 (1H), 9.52 (1H), 11.58 (1H).

Example 162

(52,6 80)-8-Ethyl-1,6-dihydroxy-5-(2-0x0-1,2-dihydroguinolin-5-ylamino)-6-
(trifluoromethyl)-5.6,7 8-tetrahydronaphthalene-2-carbonitrile
5{[(1a,2¢,45)-6-Chloro-2,5-Dihydroxy-4-ethyl-2-(trifluorocmethy!)-1,2,3 4-

20 tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one, described in Examples
92A and 92B (16.7 mg, 0.037 mmol), sodium cyanide (3.6 mg, 0.074 mmol) and
nickel(l) bromide (8.17 mg, 0.037 mmol) are introduced into 0.33 ml of

N-methylpyrrolidinone and reacted in a microwave apparatus under a pressure

of 20 bar and at a temperature of 200°C. The reaction mixture is subsequently



\I F NH O (5a

6a, 8a) - 5- (8- f | uor o- 2- oxo- 1. 2- di hvdr oaui nol i n-5-vl am no) - 1, 6- di hvdr oxv- 8-

met hyl -6-(trifl u oro methyl)-5.6.7.8-tetkgghvd rona pht hal ene-2-ca rbon

itri le 5

5-{[ (1a, 2a, 4Q - 6- Chl oro- 2, 5- Di hydr oxy-4-met hyl -2-(trifluoronethyl)-1, 2,3, 4-
t etrahydronapht hal en- 1-yl ] am no}-8-fluoro-1 H quinolin-2-one (30.5 ng, 0.067
mol ), descri @ﬁ.ﬁ%dﬂ Wit fEh st 3@@1 Qé&a@%néwmgttﬁb@midﬁon(@&m BBwatef?- |t31§

mmol ) and nic ) bromde (1476 Z are introduced into 0.59

m of N met hwtpmwgomusan@:ré@dnmm éufurt’neawmm ohethyl agglateaaresaddediand 10

t I I d d
chr omat ogr aphipeiraanipaTistegS Bhakaswide WitLTaieE (1 A i Eden i) 4% Bieevitiona)
2225 cm . EX%@&@@“WAf@FGWII%"OVH'\NEzS®4 gk takerOplabe, th@aaolvent is removed
88) - 5-[ (8- Fl uor o- 2- oxo- 1, 2- di’hvdr oaui nol i n-5-yl )am nol - 1, 6-di hvdr oxv- 8-

met hyl - 6- (& r i O adotmterwgpwasormrvd the: residueig rcbrmnntqgaamﬁd on silicagial (elueat:

r50§(3[/(i ?ret ﬁ;‘ lg qrpfa oro ﬁ‘ﬁ\?“bﬁ i‘ﬁ% |§0I3tes77mg (47.7%) of the desired

tetrahydronap&ﬁ,hgb@,ﬁull yl]am no}-8-fluoro-1 H quinolin-2-one, described in
20 Exanpl es 84A and 84B, (21.4 ng, 0.047 mmol), sodium cyanide (4.6 ny,

0.094 mmol) alti(diarRer)12225r&v de (10.2 ng, 0.047 mol) are introduced into
0.41 m of N nethylpyrrolidinone and reacted in a m crowave apparatus at a
pressure of 20 bar and at a tenperature of 200C. Work-up and chromat ography

- 184- 10 Example 163

((5a,6a,80)-8-Ethyl-1.6-dihydroxy-5-(8-fluoro-2-oxo-1,2-dihydroquinolin-5-
ylamino)-6-{trifluoromethyt)-5 6,7,8-tetrahydronaphthalene-2-carbonitrile
5-{[(1a, 21,4 3)-6-Chloro-4-ethyl-2,5-dihydroxy-2-(trifluoromethyl)-1,2 3,4-

15 tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one, described in
Examples 94A and 94B (13.8 mg, 0.029 mmol), sodium cyanide (2.87 mg,
0.059 mmol) and nickel(l) bromide (6.4 mg, 0.029 mmol) are introduced into

0.26 ml of N-methylpyrrolidinone and reacted in a microwave apparatus under a
pressure of 20 bar and at a temperature of 200°C. The reaction mixture is
20  subsequently diluted with five ml of ethyl acetate. Following the addition of two
ml of water it is stirred vigorously for 15 minutes. A further 50 ml of ethyl acetate
are added and the organic phase is shaken twice with water (10 ml each time)
and once with brine (10 ml). After drying over Na,$0O4 has taken place, the
solvent is removed on a rotary evaporator and the residue is chromatographed
25 onsilica gel (eluent: dichloromethane/methancl). This isolates 10.8 mg (79.9%)
of the desired compound.
IR (diamond): 2230 cm™.



as already described a nunber of tines, under identical conditions, isolate
15.4 ng (73.5% of the desired conpound. IR (dianpond): 2230 cm'. 5 Exanple
169 chin, H_ NCFF OHF NH HNO 5-{[{f85. 6R 8R)-8-Ethyl-1,6-d

I hydr oxy-3-fluoro-5-f (2-o0xo0-1, 2-di hydrogui nolin-5- 10

yl)am nol -6-(trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-2-carbonitrile
20 mg (0.04 mmol ) of

5-{((5S, 6R, 8REx3nﬁﬂbonpr8 et hyl - 3-fl uoro-1, 6-di hydr oxy- 2-
6-(trifluoromethyl)-5,6,7,8-tetrahydronapht hal en-5-yl]am no) qui nolin-2(1
H)-one, 4.2 ng (0.08 nnDI) of sodi um,cyapideg”and 9.3 ng (0.04 nmol) of

ni ckel (11) bronide in 1.4 M of Nneth<2-pyrrolidinone are irradiated
with mcrowaves for 15 20 m nutes (CEM Dl sgl :‘ﬁ max. tenperature 200C,
energy 120 W nmax. pressure 20 bar). The re:ctqon m xture is diluted with
ethyl acetate and water and stirred V|gorou§ The phases are separated
and washing is carried out wth water and s ted sodi um chl ori de
solution. Drying over sodium sul phate and reénoyal of the solvent, followed
by preparative thin-layer chronmatography 20 oif ah am ne phase (Merck

NH2F254, ethyl acetate/nethanol/triethylamne 15 : 3 : 1), yield 7 ng of
desired produ¢he. Sai-BﬁlmE(tl’Bﬂd WL-&MQ dmvdtolsmmmo n-§eyl ,
1.86 (m 1H), 1. » L LH 4.99 (s, 1H),

5.97 (d, 1 H) {trigug 7.32 (t, 1 H),
8.18 (d, 15H)5{¥(51a é&%ﬂ)ﬁ@ﬁ%’r@zlﬁﬁ r@drom-%thylz (trlfluoromethyl) 1,2,34-

tetrahydronaphthalen-1-ylJamino}-2H-quinolin-1-one, described in Examples
96A and 96B, (34.8 mg, 0.077 mmol), sodium cyanide (7.53 mg, 0.15 mmol) and
nickel(}) bromide (16.8 mg, 0.077 mmol are introduced into 0.68 mi of
N-methylpyrrolidinone and reacted in a microwave apparatus under a pressure
10 of 20 bar and at a temperature of 200°C. The reaction mixture is subsequently
diluted with five ml of ethyl acetate. Following the addition of two ml of water it is
stirred vigorously for 15 minutes. A further 50 ml of ethyl acetate are added and
the organic phase is shaken twice with water (10 ml each time) and once with
brine (10 ml). After drying over Na,SO4 has taken place, the solvent is removed
15  on a rotary evaporator and the residue is chromatographed on silica gel (eluent:
dichloromethane/methanol). This isolates 18.8 mg (55.2%}) of the desired
compound.
IR (diamond): 2230 cm™.

20 Example 165

5a,6¢a, 8a)-8-Methyl-1,6-dihydroxy-5-(2-oxo-2 3-dihydro-1H-indol-4-ylamino)-6-
{trifluoromethyl)-5 6,7 8-tetrahydronaphthalene-2-carbonitrile
4-{[6-Chloro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3,4-

25 tetrahydronaphthalen-1-ylJamino}-1,3-dihydroindoi-2-one (70 mg, 0.16 mmol),




F)~11 '"~OHF NHI~ F5HNO

(5a, 6a, 85) - 8- Et hyl - 1. 6-di hydr oxy-3-fl uoro-5-[(8-fl uoro-2-oxo-1, 2-di hydrogui n
olin- 5-vpam nol -6-(trifluoronethyl)-5, 6, 4g8-tetrahyd

ronapht hal ene- 2-carbonitrile 15 ng (0.03 mmol) of

5- ([ (5S, 6R, 8R) - 2-chl oro- 8-et hyl - 3-fl uoro-1, 6-di hydroxy-2- 10
6-(trifluoronethyi)-5,6,7,8-tetrahydronapht hal en-5-yl ] am no}-8-fl uoroqui nol i

n- 2(1l-1)- ongesctitfedTH E(x%n@@emh)arﬁf 8§Bd's\é€biﬁ?éé‘ll}‘ Q‘Pra%ﬂén Roftdiling bofs Mol )
of nickel(1l1) bromide in 1 m of Nnethyl-2-pyrrolidinone are irradi ated

with m cr onadiestarepmees, dsra fageniael sodiuo wyande, (1fexmag Qrﬁi’emq!) ang00cC,

ot ny? acet at aMERETAROE (45 ma & 16rrof) RS Pl e Gt b ' 20 et e

and washi ng I I51 megHylpyeeblidifondl Aty reictsd mWnﬁ@bWa@bQibT;mﬂﬂuﬁmﬁ@r@fprdgsure
sol ution. g@lover sodi um sul phat e_and renoval he sol vent foI | owed

by prepar a{i i v@f bar aag @t a tempesatulr PEARY Co T hei neastion aixiuee ks subsasugn

Y 86 (ddq. 2Ll it AULREH ethybablifie Kool e titon, b Bt %‘a&eﬁ‘# |
H, 4.99 (s, éhrl'ﬁd v%oﬂ:?usﬂ)dforﬂ Fninfled 1A futthet S8 mi ofeth| acktate dbe adddibaidl, 1
H, 7.32 (t, Exanple 171 H CFA HN ~, F\I NH 250

5- ([ (1a, 2a, 4a§hezor5am0rglms@$d§sma enjwice with wateidi @ meireaah) imepand gnce with
tet Lahydr onapgltlﬁg frrhy. WeteP BIRG olef NAOSE; halleadl biacs: RIS femoved

Nui nol i n- 2- on
10  on a rotary evaporator and the residue is chromatographed on silica gel (eluent:

dichloromethane/methanol). This isolates 15.9 mg (23.2%) of the title compound
and 9.1 mg (13.3%) of the compound which is epimeric in position 8, and which
is characterized in Example 167.

IR (diamond): 2225 cm™.
N\::_ H :
_\\CF,
OH
HN
;—:NH

0

15
Example 166

(5a.6a 80)-1,6-Dihydroxy-8-methyl-5-[(2-0x0-2 3-dihydro-1H-indol-4-ylamino]-6-
(trifluoromethyl}-5,6,7 8-tetrahydronaphthalene-2-carbonitrile

20 9.1 mg of the title compound are obtained after reaction and chromatography,
described in Example 1686,
IR (KBr): 2225 cm™.



-186- 5-{[4-(2- Met hoxyphenyl) - 2- hyd

roxy-2-(trifluoronethyl)hexylidene]am no}-7- fluoro-1 H quinolin-2-one (670

ng, 1.49 mmol), prepared from 4-(2- 183 -

met hoxyphenyl ) - 2- hydr oxy- 2- (trlfluoronethyl)hexanal (synthesized in anal ogy

to the process described in Exanple 91) and 5-am no-7-fluoro-1

H quinolin-2-one, 5 is dissolved in 14.9 m of dichloronethane and the

solution is agghxffeqepPwise at -50C with 14.87 ni of a 1 Msolution of

boron tribromde 1'n dichl or onet hane. After two hours of stirring at -40C,

one hour of stirring at between -40 agd -2C one hour of stirring at

bet ween -20 and -10C, one hour of sti rr eebetween -10C and room

tenperature, stirring is continued at roemiesperature 10 for 18 hours. The

batch is poured onto a m xture of sodi um hyflrggen carbonate solution and

ice, diluted with 150 m of ethyl acetate an en stirred vigorously for

20 m nutes. The ethyl acetate phase is separatEgdroff and the aqueous phase

is extracted a further tine with ethyl aceta{ew(100 m ). The conbi ned

organic extracts are washed twice with wateg (40 m each tinme) and once

with brine 15 (40 m) and dried and the solvent is renoved on a rotary

evapor at or. Refie8tSir)-55(8- ﬂnm@moWZjdﬂiMBDM—g—@mm) +1,6-dihydroxy-8-

di chl or onet hane/ rret hanol) gi ves 97 4 ’ of the |tIe 9 ound and 178.4 ng
R t ' anpl e 172)

b bt Seégmufrfﬁ&?g@t@?‘éﬁdﬁ% 'E’T?Q?d& f‘“e@éf %ﬂwmﬂ?@fﬁgﬁwﬁéﬁ%?}&ﬂ
= 1.09 (3H), ﬂetn%‘ﬁ ﬂﬂorlé)phtt?aiéﬁ—ﬂl |ha}=|Brﬂu2)r63Hd}wallni2r@|ﬁ)e (30.6)mg 5. 07 (1 H),

6.32-6.42 (3::2) (2H) IQ él nrple 172 CF, 5
OH HN/ f N 0@?2‘5rr@])5 pegcrﬂaec{g@ Examples 3A and 83B, sodium cyanlde (6.54 mg,

4,8)-2,5-Di hv
t et rahydronapﬁt@)ﬁ{'gf?-l hgﬁl &3 E}'l”ﬁ%[;@ W%bq%qﬁmﬁ%lfgf%hnéroﬁggﬂ "#rtﬁ of the
title conmpoungdsgrl bﬁﬂlrﬁéﬂ?@Ipwer%ﬂE@nﬁrle@ﬁtddawmmicbeﬂ@ve apparatus in the

10  conventional way, already described a number of times. Work-up and

chromatography give 16.5 mg (55.2%) of the desired compound.
IR (diamond): 2225 cm™".

Example 168

15 ¢
{5a 6a,80)-5-[(8-Fluoro-2-oxo-1,2-dihydroquinolin-5-yl)amino]-1,6-dihydroxy-8-
methyl-6-(trifluoromethyl)-5.6,7 8-tetrahydronaphthalene-2-carbonitrile
5-{[(1 o, 20,4 8)-6-Chloro-2,5-Dihydroxy-4-methyl-2-(triflucromethyl}-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one, described in

20 Examples 84A and 84B, (21.4 mg, 0.047 mmol), sodium cyanide (4.6 mg,
0.094 mmol) and nickel(l) bromide (10.2 mg, 0.047 mmol) are introduced into

0.41 mi of N-methyipyrrolidinone and reacted in a microwave apparatus at a
pressure of 20 bar and at a temperature of 200°C. Work-up and chromatography



described in Exanple 171. -187- 1 H NWR (400 MHz, CD30D): 6= 0.93(3H), 1.70
(1H), 1.92-2.05 (2H), 2.37 (1 H, 3.30 (1 H the signal lying practically
beneath the solvent signal), 4.99 (1 H), 16422 (1 H, 6.37 (1 H, 6.42 (1
H, 6.69 (2 H, 6.95 (1 H, 8.12 (1 H. 5 Exanple 173 HCF3 OH NN/ F\ |
YNH O5-f[(1 a, 2a,

4/ 3) - 2. 5-Di hydr oxy-4-nmet hyl -2-(trifluoronmethvl)-1.2.3,4- tetrahvd

ronapht hal en- &sﬁ\rbﬂﬂ* egécﬁbéd u%%tslerldfqme%ot;haeﬂrd@ﬁﬁcﬁ -dordtitfofrsMRolatenp h e
ny 1)-2-hyd roxy-2- uo romethyl)pe my | ideneJami n o)-7- 10 fluoro-1
H- qui nol i n- 2- m@(%ﬁ%) nﬁtheodmrermnmpowdapar ed from 4-(2-

nmet hoxyphenyl t risf | uoromet hyl ) pentanal and 5-am no-7-fluoro-1
H quinolin- 2-%i%3%39"8ﬁ92%14%’ﬁate process, is dissolved in 6.6 nl of

di chl oronet hane and the solution is adm xed dropwi se at -50C with 6.65 ml

of a 1 Msolution of boron tribromde in dichloronethane. After the
reaction regine described in 15 Exanple 172 (tenperature progranme) and

wor k-up, the Example 169 subjected to repeat e@mhr omat ogr aphy (Fl ashmast er
NH2 phase, eluent: dichl oromnet haneé ey hanol) This gives 37.8 ng (13.5% of
the title conmpound and 79.3 ng (2§ ' { di astereonmer epineric in
position 4 (characterized in Exanple "“,|,Fn each case as a racenmate). 20
Exanpl es 173A and 173B 5-f((1
R 2S, 4R) - 2, 5- Di hydr oxy- 4- et hyl - 2- (tr
t et r ahydr onapht hal en- 1- vl | am no}- 7- f | te
5-f[ (IS, 2R, 4S) - 2, 5- D hydr oxy- 4- net hyl 2
t et r ahydr onapht hal en-1 - vl | am no}-7-fl uo

NH

uoronethvl)-1 2, 3, 4-

-1 Hquinolin-2-one and 25
-trifluoronethvl)-1,2,3,4
0-1 H qui nol i n-2-one

5-{[(5S.6R, 8R)-8-Ethyl-1,6-dihydroxy-3-fluoro-5-[(2-ox0-1.2-dihydroquinolin-5-
10  yhamino]-8-(trifluoromethyl}-5.6.7,8-tetrahydronaphthalene-2-carbonitrile

20 mg (0.04 mmol) of 5-{[(5S, 6R, 8R)-2-chloro-8-ethyl-3-fluoro-1,6-dihydroxy-2-
6-(trifluoromethyl)-5,6,7,8-tetrahydronaphthalen-5-ylJamino}quinolin-2(1H)-one,
4.2 mg (0.08 mmol) of sodium cyanide and 9.3 mg (0.04 mmol) of nickel(ll)
bromide in 1.4 ml of N-methyl-2-pyrrolidinone are irradiated with microwaves for
15 20 minutes (CEM Discover® , max. temperature 200°C, energy 120 W, max.
pressure 20 bar). The reaction mixture is diluted with ethyl acetate and water
and stirred vigorously. The phases are separated and washing is carried out
with water and saturated sodium chloride sclution. Drying over sodium sulphate
and removal of the solvent, followed by preparative thin-layer chromatography
20 on an amine phase (Merck NH:F;s4, ethyl acetate/methanocl/triethylamine

15: 3 : 1), yield 7 mg of desired product.

'H-NMR (300 MHz, CD30D); & = 0.90 (t, 3H), 1.66 (ddg, 1H), 1.86 (m, 1H), 1.98
(dd, 1H), 2.33 (dd, 1H), 3.28 (m, 1H), 4.99 (s, 1H), 5.97 (d, 1H), 6.41 (d, 1H),
8.50 (d, 1H), 6.66 (d, 1H), 7.32 (t, 1H), 8.18 (d, 1H).

25



The di astereoner (69.5 ng) described in Exanple 173 is separated by neans of
chiral HPLC (Chiralcel OD 5 , eluent: hexane/ethanol) into its enantioners.
This gives 13.9 ng (2099 of the (-)-enantiygper ([a]ln = -46.6, MeOH) and
-188- 14.1 ng (20.3% of the (+)-enantiomer ([a]D = +46.9, MeOH). No
conclusion can of course be drawn concerning the absolute stereochem stry.
Exanple 174 H CFA OH HN/ F\lI NH 50 5-((1 a 2a.4m 2,
5- Di hydr oxv- 4eg@pipe-4ro(tri fluoromethvl)-1,2, 3, 4-
t et r ahydr onapht hal'en- 1- vl | ami no} 7- f | uogvo=>1 H-qui nol i n-2-one 79.3 ngy (28. 3%
of the title conpound are obtai nedV§ @ ekaﬁction described in Exanple
174, 10 Exanples 174A and 174B 5-((1 I
4S)-2.5-Di hydroxv-4-nethyl -2-(triflboromdt h?')-1, 2. 3. 4-
t et rahvdr onapht hal en-1-vl | am no) - 7-f | "1 Hquinolin-2-one and 15
5-((1S. 2R 4R) - 2, 5- Di hydr oxv- 4-net hyl rifluoromethyf-1.2.3.4
t et r ahydr dhapht hal en- 1- vl | ami no) - 7-f| ior d- 1 H qui nol i n- 2- one The
di astereonmer (67.4 ny) described in Exaffple 174 is separated by nmeans of
chiral HPLC (Chiralcel OD 5, eluent: h8xane/ethanol) into its enantioners.

t

e.

i

This gives 3365at6@,d@%- @-106; —dtmrdx‘v)-3#li]@fﬁ—5£f(83ﬂué|{o€2%o-=1@%ﬂh%mﬁﬁi@d}inahd
20 27.2 nmg (40. of t -)-enantioner ([aJo = -48. 7/, . ~concl usi on
can of cour s&-yaminahB-(trifwocometiyth6. labieirahyedrenaphihaleser2-catbonitiiko-

Exampl e 175 H

15 mg (0.03 mmol) of 5-{[(5S, 6R,8R)-2-chloro-8-ethyl-3-fluoro-1,6-dihydroxy-2-
10 6-(trifluoromethyi)-5,6,7,8-tetrahydronaphthalen-5-ylJamino}-8-fluoroquinolin-
2(1H)-cne, 3.0 mg (0.06 mmol) of sodium cyanide and 6.7 mg (0.03 mmol) of
nickel(ll) bromide in 1 ml of N-methyl-2-pyrrolidinone are irradiated with
microwaves for 20 minutes (CEM Discover® , max. temperature 200°C, energy
120 W, max. pressure 20 bar). The reaction mixture is diluted with ethyl acetate
15 and water and stirred vigorously. The phases are separated and washing is
carried out with water and saturated sodium chloride solution. Drying over
sodium sulphate and removal of the solvent, followed by preparative thin-layer

chromatography on silica gel (ethyl acetate), yield 8 mg of desired product

'H-NMR (300 MHz, CD30D); & = 0.90 (t, 3H), 1.66 (ddq, 1H), 1.86 (m, 1H), 1.98
20 (dd, 1H), 2.33 (dd, 1H), 3.28 (m, 1H), 4.99 (s, 1H), 5.97 (d, 1H), 6.41 (d, 1H),
6.50 (d, 1H), 6.66 (d, 1H), 7.32 (1, 1H), 8.18 (d, 1H).

Example 171

25 °
5-{[(1 ¢ 20.40)-2,5-Dihydroxy-4-ethyl-2-(trifluoromethyi}-1,2 3 .4-
tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one




CFA OH HNF NHO 5-{f (1 a, 2a, 4a)-2,

5-Di hydroxv-4-nethyl -2-(trifluoronethvl)-1,2, 3,4- tetrahvdronaphthal en-|
-yllam nol -8-fluoro-1 H quinolin-2-one 5_1gg-

5-{[ 4- (2- Met hoxyphenyl ) - 2- hydr oxy-2-(tri fl uoronet hyl ) pentyl i dene] am no} - 8-
fluoro-1 H quinolin-2-one (455 ng, 1.04 mmol), prepared from 4-(2-

met hoxyphenyl ) - 2- hydr oxy- 2- (tri fl uoronet hyl ) pentanal and 5-am no-8-fluoro-1

H qui nol i n- 25qpe g?M&ﬁ@:y@héﬁyBJZ-ﬁgﬁﬂbkF2qumo@é%&@?heb@hdﬁrﬂﬂ wggz n 10.4

m of dichloronethane and the solution is adm xed EL(ﬁvvlse at Cwth
10.4 m of 10flgerem H@vinalior2-ened67@ma. .49 simak. preparachirontrééhane. After

worke up. 1 he PENGRBnFER2 fttol AR e fanb RRT Bl &Rtk RidRadpe,
NH2 phase, el thhrocess dbé@ibﬁtﬁhfﬁb@hﬁr@tgﬂé}mﬂ)&amﬁimwa F8qainlin{26nd. %y of
the title conpound and 223.1 799 of the diastereoner epineric in

position £ (cﬁa(ila%ql\é@d ety 9| aPCEQ@ﬁfﬂ@etDW? andrthe selutionsis agiixed geepwise) .
Exanpl es 175%? E_thzlgl 87 n}{ of a H\a‘il &ltl{)n of boron tribr PHW? lr&dlgh@r%methane

5-{f (1R 2S. 4 hydroxy- trifluor one

t et rahydr onaphftbatvmhdaurssl dafesﬂrmg aB-4fd°GQbae hobr qﬂsﬂimhgra{bemeemnm ahd{[(1 S,
2R, 4S)-2, 5- d roxy-4-net q{twrlflu oromet%[%

t et rahvdr onapfﬁ%gy@ﬁei"q”ylolf §H'i”t'1"8l até‘l 88R oQ apdgif 'W—Qo'd)"n@t shﬁ'éng at

di ast er eoner I 25
chiral tPLC (PAERTar R Lo ertpsrtfife, SurhAd < Bl ACiRoRY (Rt Re

enant i omef(s. foTHl%@JmeEhéﬁaﬁ:lﬂg potived Ohtood niiktard of sediant hydregeq [cékﬂdhate
-27.2, MeOH) and 35.

MeQH) . No conﬁ‘PlUH‘P%ﬁ”Qé‘Pﬁ c;f"ut%fa/f%tag%nh?f( ¥ 9%%&9%%theﬁi§tﬁ%wa?@usly
stereochem st f >q hitflite EOBHPLfyiLdEethte phase is separated off and the aqueous phase
is extracted a further time with ethyl acetate (100 mi). The combined organic
extracts are washed twice with water (40 ml each time) and once with brine
15 (40 ml) and dried and the solvent is removed on a rotary evaporator. Repeated
chromatography (Flashmaster, eluent: dichloromethane/methanol) gives 97.4
mg of the title compound and 178.4 mg of the diastereomer epimeric in position
4 (characterized in Example 172) {in each case as a racemate). Additionally a
slightly contaminated fraction of the title compound is obtained (118.6 mg).
20 1H-NMR (400 MHz, CD3;0D): § = 1.09 (3H), 1.89 (1H), 2.02-2.13 (2H), 2.39
(1H), 3.00 (1H), 5.07 (1H), 6.32-6.42 (3H), 6.55-6.73 (2H), 6.96 (1H), 8.13 (1H).

Example 172

wGF,
OH
HN F

NH

25
54[( 1, 2, 48)-2 .5-Dihydroxy-4-ethyl-2-(triflucromethyl)-1.2 .3 .4-

tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one

178.4 mg of the title compound are isolated, its preparation having been

described in Example 171.



CF3 OH HN 41F NH OS5-{[(1 a, 2a, 40Q-2,

5-di hvdr oxy-4-net hyl -2-(trifluoronethvl')-1 .2.3.4-

t et rahydr onapht hal en-1-vl | am no}-8-fl uora-gz H pui nolin-2-one 5 223.1 ny
(50.7% of the title conpound are obtained by the reaction described in
Exanpl e 176. Exanples 176A and 176B 10

5-fIfIR 2S,4S5)-2,5-Di hydroxy 4-methyl -2-(trifluoronethvl)-1, 2,3, 4-

t et rahvdronap fd [ {[(1 S
et ey onapIE oy MHA2 TN s'4 Dol Y ook, og-20s (oh 2.5

t etrahydr onaofﬂtHh)aBai} aiH/Ithamgna} iyénd prastioally tbemnathdlhe 59Elenhe|gmala 4.99 (1H),

di ast ereoner 2 rj ' | ' rated by neans 15
of chiral HPLéjz(%dﬁlﬁ)ggégldﬁ% éagd“gﬁﬁﬁgwﬁgéﬁéﬁt@hﬁﬁfﬂﬂﬁto its
enantionmers. This gives 97.9 ng (50.8% of the (+)-enantionmer ([(X]p =
+74.6, MeOH) and 104.1 ng (54.1 % of the (-)-enantioner ([a]p = -78.6,
MeOH) . No TonExamiple 178an of course be drawn concerning the absol ute
stereochem stry. -191 - Exanple 177 HC3 ., OH NH\ NO H5 1 a 2a
a)-4-Ethy h 1-2,5-di hydroxy-2- trifluorqnethyl)- 12.3,4_5

t et r ahydr onapht hal en- 1-yl ] am no} - 6-f| u‘_ gui nol i n- 2- one

5-{[4- (2- Met hoxyphenyl)-2-h yd roxy-2-t -

hexyl i dene] am no}-6-fluoro- 1 H quinolin-aw 271 nmg, 0.6 mml), prepared
from 4-(2- net hoxyphenyl ) - 2-

o]
5-{[{1a.2a,45)-2.5-Dihydroxy-4-methyl-2-{trifluoromethyl}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one

NH

5-{[4-(2-Methoxyphenyl}-2-hydroxy-2-(triflucromethyl}pentylidene]amino}-7-

10  fluoro-1H-guinolin-2-one (290 mg, 0.66 mmol), prepared from 4-(2-
methoxyphenyl)-2-hydroxy-2-(triflucromethyl)pentanal and 5-amino-7-flucro-1H-
quinolin-2-one by the titanate process, is dissolved in 6.6 ml of dichloromethane
and the solution is admixed dropwise at -50°C with 6.65 ml of a 1M solution of
boron tribromide in dichloromethane. After the reaction regime described in

15  Example 172 (temperature programme) and work-up, the residue is subjected to
repeated chromatography (Flashmaster NH; phase, eluent:
dichloromethane/methanol). This gives 37.8 mg (13.5%) of the title compound
and 79.3 mg (28.3%) of the diastereomer epimeric in position 4 (characterized in
Example 175) (in each case as a racemate).

20
Examples 173A and 173B

5-{[(1R.2S.4R}-2,5-Dihvdroxy-4-methyl-2-(trifluoromethyl}-1,2,3.4-

tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one and
25 5-{[({1S.2R 4S)-2,5-Dihydroxy-4-methyl-2-(triflucromethyl}-1,2 3 4-

tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinglin-2-one

The diastereomer (69.5 mg) described in Example 173 is separated by means of
chiral HPLC (Chiralcel OD 5 p, eluent: hexane/ethanol) into its enantiomers.
This gives 13.9 mg (20%) of the (-)-enantiomer ([a]p = -46.6°, MeOH) and



hydr oxy-2- (trifluoronethyl)-hexanal (synthesized in analogy to the process
descri bed in Exanple 91) and 5-am no-6-fluoro-IH quinolin-2-one by the 10
nodi fied titanate nethod (addition of gl agggl acetic acid and di oxane) is

di ssolved in 6 m of dichloromethane and the solution is adm xed dropw se at
-50Cwth 6 M of a1 Msolution of boron tribrom de in dichloronethane.
After two hours of stirring at -40C, one hour of stirring at between -40
and -20C, 0ne14hqﬂg (26.3%4) 6Fth€3+?-bn§ﬁﬁd#ﬁ§f‘([a{%0= 286.9° 10NN Nd8sticI@dion
stirring at between -10C 15 and roomtenperature, stirring is continued at
room t enper at careof oourse beodrasvn carcerhiagdhe absplote sigreothenaistry xt ur e of
saturated sodi um hydrogen carbonate solution and ice, diluted with 100 mnl
of ethyl acetate and then stirred vigorously for 20 mnutes. The ethyl

acet ate phasegkamgt@arat ed of f and the aqueous phase is extracted a further
time with ethyl acetate (50 m). The conbi ned organic 20 extracts are washed
twice with water (20 ml each tine) and Phce with brine (20 m) and dried
and the solvent is renoved on a rot ary tor. Repeated chromatography
(Fl ashmast er, el uent: dichl oronet hane/ fetha E) gives 28.6 ng (10.9% of the
title conpound and 59.8 ng (22.8% of theydiastereoner epineric in position
4 (characterized in Exanple 178) (in each @ as a 25 racemate). 1 H NWR
(300 MHz, DVMSO-d6): & = 1.04 (3H), 1.88 (1rHyy 2.05 (1 H, 2.23 (1 H, 2.43
(1 H, 518 (1 H, 555 (1 H, 6.19 (1 H), 42 (1 H), 6.62-6.80 (2H), 6.85
(1 H, 6.99 (1 H, 7.28 (1 H, 819 (1 H,19.44 (1 H, 11.65 (1 H). -192-
Exampl e 1 HKCF, | ~. OH NHFNO H%-{I(la, 2a,

4p) A- Et hyl - 2, 5-{[iir B2ty 88Y2 B-DihyidFdxycs-omethipy2-Itriflu@robnethyl)-1.2,3.4-

tetrahydronaphthalen-1-yllamino}7-fluoro-1H-quinolin-2-one

79.3 myg (28.3%) of the title compound are obtained by the reaction described in
Example 174,

10
Examples 174A and 174B

5-{[(1R,28,45)-2,5-Dihydroxy-4-methyi-2-(triflucromethyl)-1,2.3.4-

tetrahydronaphthaien-1-ylJamino}-7-fluoro-1H-quinolin-2-one and
15  5-{[{(1S.2R 4R)-2,5-Dihydroxy-4-methyl-2-{trifluoromethyl)-1.2,3 4-

tetrahydronaphthalen-1-ylJamino}-7-fluorg-1H-quinolin-2-one

The diastereomer (67.4 mg) described in Example 174 is separated by means of
chiral HPLC (Chiralcel OD 5 y, eluent: hexane/ethancl) into its enantiomers.
This gives 33.1 mg (49.1%) of the (+)-enantiomer ([a]p = +39.9°, MeOH) and

20 27.2 mg (40.4%) of the (-)-enantiomer {[a]p = 48.7°, MeOH). No conclusion can

of course be drawn concerning the absolute stereochemistry.



5 tetrahydronapht hal en- 1-yl | am nol - 6-fl uor o- 1H qui nol i n-2-one 59. 8 ny
(22.8% of the title conmpound (described in Exanple 177) are obtained. 1
HNMR (400 MHz, CD30D): 6 = 0.89 (3H), L8-(1 H, 1.82-1.99 (2H), 2.30 (1
H, 3.32 (1 H, the signal lying practically beneath the solvent signal),
5,30 (1 H, 6.49 (1 H, 6.66-6.74 (2H), 7.02 (1 H, 7.10 (1 H, 7.25 (1 H,
8.15 (1 H. 10 Exanple 179 H F C-, OH HNNH O5-{((1 a, 2a,

4a) - 4- Et hy| - 6 Elanpsie-#e- di hydr oxy-7-met hyl - 2- (tri fl uoronet hyl ) -

1, 2, 3, 4-tetrahydronapht hal en-1 -yl I am no}-1 H quinolin-2-one 15 A m xture of
5-{[ 4- (3-f | uor o- 4- net hyl - 2- net hoxypheny[} - - hydr oxy- 2-
(trifluoronethyl)hexylidene]amno}-1 rnold.n-2-one and 5-{[4-(3-fluoro-4-
net hyl - 2- met hoxyphenyl ) - 2- hyd roxy- 3- net# 'H°(tr|fl uor orret hyl )
pentylidene]- am no}-1 H quinolin-2-one (ﬁ 6.4 ng, 1.46 mmol ), prepared from
the m xture of the correspondi ng al dehydes @ 5-am no-1 H quinolin-2-one,
Is dissolved in 7 20 ml of dichl oronet hane e trhe sol ution is adm xed
dropwi se at-40C with 7.3 nl  of a 1M sol ut Hof boron tribrom de in

di chl oronet hane. After three-hour stirring gat -40C the reaction is allowed
to cone slowy to roomtenperature. After overnight stirring at room
tenperature, G Tholedod)2, @miowmgnethvi-Qt(trlfkmorDmemw 2tFd- sodi um

hydr ogen car bonat.e soI ut.i.on ang | three -193- tinmes with
ethyl acet at e eligtiydsanaphifialeg O€t h brine and

dried and ghegs Gf_ []@1 inol-8-
chr omat ogrgphy J}:Y%Mentgét uen?d%gp%]ﬁgﬁ%&nét rrer'.'ttwcli.no e?’érghng}ii
subsequent HPIﬂGo(d(BHl-cqigBoIEﬂea 0r&1(:4,55ehgeh04 mmodarpamaredlﬂtom HeR- gl ve 23.1 ny

5 (7.109 f the titl d (sti t 11% 0
de§| vat ,/?,e;) a,rirape okyph%n%@ﬂ%roxyi (tn}lugr%pneatlhﬂispenta?\al and g Iamlno% fluoro-1H-

quinolin-2-one by the glacial acetic acid process, is dissolved in 10.4 mi of

dichloromethane and the solution is admixed dropwise at -50°C with 10.4 ml of
10  a 1M solution of boron tribromide in dichloromethane. After the reaction regime

described in Example 172 (temperature programme) and work-up, the residue is

subjected to repeated chromatography (Flashmaster NH; phase, eluent:

dichloromethane/methanol). This gives 88.3 mg (20.1%) of the title compound

and 223.1 mg (50.7%) of the diastereomer epimeric in position 4 (characterized
15 in Example 177) (in each case as a racemate).

Examples 175A and 1758

20 5-[(1R.2S 4R)-2 5-Dihydroxy-4-methyl-2-(triflucromethyl}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1 H-ggmolln-,?—one and
5-{[(1S,2R,45)-2 5-Dihydroxy-4-methyl|-2-(trifluoromethyl}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-guinolin-2-one

The diastereomer (71.8 mg) described in Example 176 is separated by means of
25 chiral HPLC (Chiralcel OD-H 5 , eluent: hexane/ethanol) into its enantiomers.

This gives 35.5 mg (49.4%) of the (-)-enantiomer ([a]p = -27.2°, MeQOH) and 35.6

mg (49.6%) of the (+)-enantiomer ([a}p = +26.5°, MeOH). No conclusion can of

course be drawn concerning the absolute stereochemistry.



30.1 ng (9.2% of the diastereomer epineric in position 4 (characterized in
Exanpl e 180) (in each case as a racemate). 1 H NVR (400 MHz, CD3OD): $ =
1.08 (3H), 1.90 (1H), 1.98-2.13 (5H), 2.35gp(1 H), 2.98 (1H, 5.02 (1H),
6.45 (1H), 6.50-6.70 (3H), 7.34 (1H), 8.19 (1H. 10 Exanple 180 9N K F CF,
~OH NNi NM O5 f(1 a,
2a, 48) - 4- Et hyl - 6-fl uoro-2, 5- D hydr oxy-7-nethyl -2-(trifluoronethyl)- 1,2,
3, 4-tetrahydr prapigi@alygn- 1- vl am no}-1 Hauinolin-2-one 15 30.1 ng (9.2% of
the title conpound are obtained fromthe reaction described in Exanple 180.
1 HNWR (400 MHz, CD3CD): 0.90 (3H), 1. {1 H, 1.89-2.00 (2H), 2.08 (1 H,
2.32 (1 H, 3.30 (1 H the signal |ying tskcally beneath the sol vent
signal), 4.93 (1 H), 6.40-6.50 (2H), ®56LyH), 6.65 (1 H, 7.32 (1 H),
8.18 (1 H). 20 -194- Exanple 181 H F CF3;s OH. HNF I~ NH 5 5-{f(1 a.2a,
4a) - 4- Et hyl - 6-f | uor o- 2, 5- di hydr oxy- 7- met hy| @ trifluoronethyl)-

l F

NH

o}
5411 .2, 45)-2,5-dihydroxy-4-methyl-2-(triflucromethyl}-1,2.3.4-
tetrahydronaphthalen-1-yllamino}-8-flucro-1H-gquinelin-2-one
5 223.1 mg (50.7%) of the title compound are obtained by the reaction described

in Example 176.

Examples 176A and 176B

10 5-{J(1R,28,4S)-2 5-Dihydroxy-4-methyl-2-(trifluoromethyl}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-8-flucro-1H-quinolin-2-one and
5-{[(1S.2R.4R)-2 5-Dihydroxy-4-methyl-2-(triflucromethyl)-1,2,3.4-
tetrahydronaphthalen-1-yllamino}-8-flucro-1H-quinolin-2-one

The diastereomer (192.7 mg) described in Example 177 is separated by means
15  of chiral HPLC (Chiralcel OD 5 p, eluent: hexane/ethanal) into its enantiomers.

This gives 97.9 mg (50.8%) of the (+)-enantiomer ([¢]p = +74.6°, MeOH) and

104.1 mg (54.1%) of the (-}-enantiomer {[a]p = -78.6°, MeOH). No conclusion

can of course be drawn concerning the absolute sterecchemistry.



1, 2,3 4-tetrahvdronapht hal en-1-yl | am nor 7-fl uoro- 1H qui nol i n-2-one A m xture
of 5-([4-(3-fluoro-4-nethyl-2-nmethoxyphenyl)-2-hydroxy- 2-
(trifluoronethyl)hexylidene]am no}-7-fluokggrl H quinolin-2-one and 5-{[4-(3-
10 fl uoro-4-nethyl - 2- net hoxyphenyl ) - 2- hydr oxy- 3- net hyl -
(trifluoromethyl)pentylidene]am no}-7-fluoro-1 H quinolin-2-one (307.5 ny,
0.64 mmol ), prepared fromthe m xture of the correspondi ng al dehydes and
5-am no-7-fluoro-1 H quinolin-2-one, is dissolved in 4 m of dichloronethane
and the solution is adm xed dropwi se at -40C with 6.4 m of a 1 Msolution
of boron 15 tEkampheé d€7i n di chl oronet hane. After three-hour stirring at -40C
the reaction is allowed to cone slowy to roomtenperature. After overnight
stirring at room tenperature, the batchi ifs poured onto a m xture of
saturated sodi um hydrogen carbonate e and ice and is extracted three
times with ethyl acetate. The conbin ),c extracts are washed with
brine and dried and the solvent is 20 re on a rotary evaporator.

W
Twof ol d chromat ogr aphy (Fl ashmaster, el .ue:§ : ! di chl or onet hanel net hanol ) and

subsequent HPLC ( XBri dge C18, 5, eluent: r/acetonitrile) give 20 ng
(13.49% of the title conpound (still cont o di astereoner of the
di met hyl conpound) and 38.3 ng (25.7% of thé di aster eoner epineric in

position 4 (SSJ{!(Hafw,agwata¥|m,5$um RE2- (‘tﬁlflddF@m@chg,fiA% conpound;
characterize anpl e I n eac case as a racemate 1 HNWR (300
MHz, CD30[): ] 1S 14 il (1H), 3.04 (1

H, 505 (1) -@%M% gHggngsﬁyﬂdrsm bl e e GERTRLES 12-2H K

cFJ OH HN
-4- Et hyl 6- fler@nﬂolﬁrﬂJdaﬁeotequnglmretrﬁwm)2 pkdparéd BorPaRRMEdhoxyphenyl)-2-

1, 2, 3, 4-tetrahydronapht hal en- am no}-7-fluoro-1 Hau inolin-2-one 5 38.3
my (25.7% of hydrexy2+itéflunsametng)-hexarshisynibesizedin analogy e thepragess: i bed

described in Example 91) and 5-amino-6-fluoro-1H-quinolin-2-one by the

10  modified titanate method (addition of glacial acetic acid and dioxane) is
dissolved in 6 ml of dichloromethane and the solution is admixed dropwise at
-50°C with 6 ml of a 1M solution of boron tribromide in dichloromethane. After
two hours of stirring at -40°C, one hour of stirring at between -40 and -20°C, one
hour of stirring at between -20 and -10°C, one hour of stirring at between -10°C

15  and room temperature, stirring is continued at room temperature for 18 hours.
The batch is poured onto a mixture of saturated sodium hydrogen carbonate
solution and ice, diluted with 100 mi of ethyl acetate and then stirred vigorously
for 20 minutes. The ethyl acetate phase is separated off and the aqueous phase
is extracted a further time with ethyl acetate (50 ml). The combined organic

20 extracts are washed twice with water (20 ml each time) and once with brine
(20 ml) and dried and the solvent is removed on a rotary evaporator. Repeated
chromatography (Flashmaster, eluent: dichloromethane/methanol) gives
28.6 mg (10.9%) of the titie compound and 59.8 mg (22.8%) of the diastereomer
epimeric in position 4 (characterized in Example 178) (in each case as a

25 racemate).
1H-NMR (300 MHz, DMSQO-d8): § = 1.04 (3H), 1.88 (1H), 2.05 (1H), 2.23 (1H),
2.43 (1H), 5.18 (1H), 5.55 (1H), 6.19 (1H), 6.42 (1H), 6.62-6.80 (2H), 6.85 (1H),
6.99 (1H), 7.28 (1H), 8.19 (1H), 9.44 (1H), 11.65 (1H).



in Exanple 181. 1H NWR (300 MHz, CD30D): = 0.98 (3H), 1.79 (1 H, 1.95-2.05
(2H), 2.18 (3H), 2.40 (1 H, 3.32 (1 H, the signal lying practically
beneath the solvent signal), 4.99 (1 H,1®-29 (1 H), 6.42 (1 H, 6.48 (1
H, 6.60 (1 H, 819 (1 H. 10 Exanple 183 H F CFa OH HN ~ F NH 15

5-4(I a, 2a, 4a) - 4- Et hyl - 6-f | uor o- 2, 5- Di hydr oxy-7-nmet hyl -2-(trifl uoronethyl)-
1, 2.3, 4-tetrahydronapht hal en-1-yl | am no}-8-fluoro-1 H auinolin-2-one A

m xture of 5-{[4-(3-fluoro-4-nethyl-2-nmethoxyphenyl)-2-hydroxy- 2-
(trlfluororrethyl)hexyl|dene]am' no}-8-fluoro-1 H qui nolin-2-one and 5-{[4-(3-
20 fl uor o- 4- riXafpple thoxyphenyl) 2- hydr oxy- 3- net hyl -
(trifluoromethyl)pentylidene]am no}-8-f|ugro-1 H quinol | n-2-one (867.4 ny,
1.8 mmol), prepared fromthe m xture of] the correspondi ng al dehydes and
5-am no-8-fluoro-1 H quinolin-2-one, ifs~fissgdved in 9 m of dichloronethane
and the solution is adm xed dropw se "8 486uWith 18 m of a | Msolution
of boron -196- tribromde in dichloronethadmne. After three-hour stirring at

-40C the reaction is allowed to cone Q to roomtenperature. After
overnight stirring at room tenperature, e Ratch is poured onto a m xture
of saturated sodi um hydrogen carbonate s K and ice and is extracted

three tines with ethyl acetate. The 5 conbined organic extracts are washed

with brine arﬁi{[dfdredrémdl-EtlwI% ~dihvdroxy-21(ifloerinethyh-1.813a4y evapor at or .
Chr omat ogr_aphy (FI ashnmast er . . di_chl or onet, h ne/ net hanol ) and
subsequent HHgfrahydonaphthe ine-fluolp: 1 Erquie@lins2rang | e) give 10.7 ny

(2.5% of thesd gt (f?ﬂ%‘ﬂ?‘i’hé‘ﬂﬂe %ﬁn‘ﬁboﬁﬂd (descrlbed in Example 177) are obtained.
1H-NMR (400 MHz, CDz0D}: § = 0.89 (3H), 1.69 (1H), 1.82-1.99 (2H), 2.30
(1H), 3.32 (1H, the signal lying practically beneath the solvent signal), 5.30 (1H),
6.49 (1H), 6.66-6.74 (2H), 7.02 (1H), 7.10 (1H), 7.25 (1H), 8.15 (1H).

10
Example 179

NH

0
5-{[{1a 2,4 a)-4-Ethyl-6-fluoro-2, 5-dihydroxy-7-methyl-2-({trifluoromethyl)-
1,2.3.4-tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one
15 A mixture of 5-{[4-(3-fluoro-4-methyl-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hexylidene]amino}-1H-quinolin-2-one and 5-{[4-(3-fluoro-4-

methyl-2-methoxyphenyl)-2-hydroxy-3-methyl-2-(trifluoromethyl)pentylidene]-
amino}-1H-quinolin-2-one (676.4 mg, 1.46 mmol), prepared from the mixture of
the corresponding aldehydes and 5-amino-1H-quinolin-2-one, is dissolved in 7
20  mi of dichloromethane and the solution is admixed dropwise at 40°C with 7.3 ml
of a 1M solution of boron tribromide in dichloromethane. After three-hour stirring
at -40°C the reaction is allowed to come slowly to room temperature. After
overnight stirring at room temperature, the batch is poured onto a mixture of
saturated sodium hydrogen carbonate solution and ice and is extracted three



(4.5% of the diastereoner epineric in position 4 (characterized in Exanple
184) 10 (in each case as a racemate). 1 HNWR (300 MHz, CD30OD): 6 = 1.12
(3H), 1.93 (1 H), 2.05-2.19 (5H), 2.39 (4g3d), 3.04 (1H), 5.00 (1 H,
6.51-6.68 (3H), 7.25 (1 H, 8.21 (1H). Exanple 184 9H| F eCF, OH HN I F
I NH 15 O 5-11(1 a, 2a,

4L3) - 4- Et hyl - 6-f | uor o- 2, 5- di hydr oxy- 7-net hyl - 2- (tri fl uoromethvl) -

1,2.3,4- tetraiﬁywmm@lmwacétaté Thé admbitedBorgariRy éxtiadts Gk Rakh8d itrsrink3. 8 g

(4 2% of the title conmpound are obtained fromthe reaction described 20 in
Exanpl e 183. anduinadandtie selventdssempved o aradgryeaporatorglyefaly 1. 93-2. 05

beneat b the SHTYD fv@?p'ﬁf Hhshrjagr dupht Hbihand A ads 'y o)
(1H), 8.20 ( Hdbsea@entjl-@ﬁtclixmb@ A g, eluerfwatetldcetdMitrile)\yive 23.1 mg
5 (7.1%) of the title compound (still contains 11% of a dimethy! derivative) and
30.1 mg (8.2%) of the diastereomer epimeric in position 4 {(characterized in
Example 180) (in each case as a racemate).
1H-NMR (400 MHz, CD;0D): § = 1.08 (3H), 1.90 (1H), 1.98-2.13 (5H), 2.35
(1H), 2.98 (1H), 5.02 (1H), 6.45 (1H), 6.50-6.70 (3H), 7.34 (1H), 8.19 (1H).

H
F I
~CF,
OH

10
Example 180

|

NH

[}
51(1 a2, 43)-4-Ethyl-6-fluorg-2,5-Dihydroxy-7-methy|-2-(trifluoromethyl)-
1.2.3,4-tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one

15 30.1 mg (9.2%) of the title compound are obtained from the reaction described
in Example 180.
1H-NMR (400 MHz, CD;0D}). § = 0.90 (3H), 1.71 (1H), 1.89-2.00 (2H), 2.08
(1H), 2.32 (1H), 3.30 (1H, the signal lying practically beneath the solvent signal),
4.93 (1H), 6.40-6.50 (2H), 6.56 (1H), 6.65 (1H}, 7.32 (1H), 8.18 (1H).

20



H 5-

1(1 a
a, 4a) -

{
a)-4-Ethyl -6-fluoro-2.5-di hydroxy-7-nethyl-2-(trifluoronethyl)- 5
2. 3. 4-tetrahvdronapht hal en- 1- vl | am nol ~ 24 gui nol i n-1-one A m xture of
{[4-(3-fluoro-4-nethyl -2-met hoxyphenyl) - 2- hydr oxy- 2-
trifluoronethyl)hexylidene]am no}- 2H-C]UI nol i n-1-one and 5-{[4-(3-fluoro-4-
net hyl - 2-net h oxyph a nyl)-2-hyd roxy-3-nethyl-2-(trifl uoronethy |)pe
ntylide n e]-Eainptd 18t qui nolin-1-one (845.2 ny, 1.84 nmol ), prepared from
the m xture of 10 the correspondi ng al dehydes and 5-am no- 2H qui nol i n- 1- one,
Is dissolved in 9 nml of dichloronethane and the solution is adm xed
dropwise at -40Cwith 9.1 ml of a 1Msolution of boron tribromde in

di chl oronet hane. After three-hour stirring at -40C the reaction is allowed
to come slowy to roomtenperature. Aftg@r overnight stirring at room
tenperature, the batch is poured ontor
hydr ogen carbonate solution and ice an
acetate. The conbi ned organi c extracts
the solvent is renbved on a rotary evapor aig
el uent: dichl oronet hane/ met hanol ) and subseg t HPLC (XBridge C18, 54,
eluent: water/acetonitrile) give 66.5 ng (36.E% of the title 20 conmpound
and 51.4 ng (12.5% of the conmpound epinerig™h position 4 (characterized
in Exanpl e 186) (in each case as a racemate)a 1 H NWR (400 MHz, CD3OD): S =
1.06 (3H),_1.90 (1 H), 1.99-2.11 (5H), 2.36 (1 H, 3.01 (1 H, 500 (1 H,
6.54 (1 H)5, 6.78 (1 H, 7.06-7.13 (2H), 7.35 (1 H), 7.68 (1 H. 25 -198-

Exanpl e 186 Fg Gy, S q R thyl-8bord 2 5-dihydroxy-7-methyl-2-(trifluoromethyl)-

1,2,3 4-tetrahydronaphthalen- 1-yilamino}-7-fluoro-1H-quinolin-2-one

2
1.
5-
(

xtr,acted three tinmes with ethyl
ghed with brine and dried and
hr omat ogr aphy  ( Fl ashmast er,

A mixture of 5-{[4-(3-fluoro-4-methyl-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hexylidenelaminoc}-7-fluoro-1H-quinolin-2-one and 5-{[4-(3-

10 fluoro-4-methyl-2-methoxyphenyl}-2-hydroxy-3-methyl-2-

| (trifluoromethyl)pentylidenelamino}-7-fluoro-1H-quinolin-2-one (307.5 mg,
0.64 mmo!), prepared from the mixture of the corresponding aldehydes and
5-amino-7-fluoro-1H-quinolin-2-one, is dissolved in 4 ml of dichloromethane and
the solution is admixed dropwise at -40°C with 6.4 ml of a 1M solution of boron

15 tribromide in dichloromethane. After three-hour stirring at -40°C the reaction is
aliowed to come slowly to room temperature. After overnight stirring at room
temperature, the batch is poured onto a mixture of saturated sodium hydrogen
carbonate solution and ice and is extracted three times with ethyl acetate. The
combined organic extracts are washed with brine and dried and the solvent is

20 removed on a rotary evaporator. Twofold chromatography (Flashmaster, eluent:
dichloromethane/methanof) and subsequent HPLC (XBridge C18, 5p, eluent;
waterfacetonitrile) give 20 mg (13.4%) of the title compound (still contains a
diastereomer of the dimethyl compound} and 38.3 mg (25.7%) of the
diastereomer epimeric in position 4 (still contains a diastereomer of the dimethyl

25 compound; characterized in Example 182) (in each case as a racemate).
1H-NMR (300 MHz, CDs0D): § = 1.12 (3H), 1.93 (1H), 2.05-2.20 (5H), 2.39
{1H), 3.04 (1H), 5.06 (1H), 6.38-6.51 (3H), 6.61 {1H), 8.18 (1H).



5-1[ (1a, 2a, 4/ 3) - 4- Et hyl - 6-f | uor o- 2, 5-di hvdr oxv-7-met hyl -2-(trifl uoronethyl)-
1.2.3,4-tetrahydronapht hal en-1-yl -vilam no)-2Hquinolin-I -one 5 51.4 ny
(12.5% of the title conpound are obtai nedg§romthe reaction described in
Exanpl e 185. 1 H NWR (400 MHz, CD3OD): S = 0.92 (3H), 1.72 (1 H, 1.89-2.00
(24, 2.07 (3H, 2.32 (1 H, 3.31 (1 H), 4.93 (1 H, 6.56 (1 H, 6.81 (1
H, 6.88 (1 H, 7.13 (1 H, 7.32 (1H, 7.62 (1H). 10 Exanple 187 H F ~ OF,
OH HN I, N Elampléi82 6a. 6,6)-8-Ethyl-2-fluoro-3-nethyl-5-f

(2- et hvl pui nazol i n-5-yl ) am nol - 6-

(trifluoronethyl)-5.6,7, 8- tetrahvdronap ha1’ene 1,6-diol 15 The m xture of
1,1,1-trifluoro-2-[(2- rrethquumazoll n‘ino)methyl ]-4-(3

fl uor o- 4- et hyl - 2- et hoxyphenyl)hexan- -Efa
1,1,1-trifluoro-3-nmethyl-2-[(2- methy qU|nzo°“
lin-5-ylimno)-methyl-]-4-(3-fluoro-4-net By <fret hoxyph enyl)- pentan- 2- ol
(536.4 ng, 1.16 mmol ), prepared fromthe m e of the corresponding

al dehydes and 5-ami no-2- met hyl qui nazol i ne, li s)¢issolved in 7 ml 20 of

di chl oronet hane and the solution is adm xed Jdropwi se at -40Cwith 11.6 m
of a 1M solution of boron tribromde in di cti oromet hane. After three-hour
stirring at
t enperature.

poured onto a1mmuteaahfdroaabhmmmwdwm}hzf-auogﬁmHe@Qolmaﬂa:ml ution and
ice and is extracted three -199- tinmes wth ethyl acetate. The conbi ned

organi ¢ ex r ad8s mEd20dhkef m«ettﬁletﬁqwuw%ﬁm@@ear{@m ke seactiontdeseribedpyed
on a rotary eyaparabarigfepeat ed

1H-NMR (300 MHz, CDs0OD): § = 0.98 (3H), 1.79 (1H), 1.95-2.05 (2H), 2.18
(3H), 2.40 (1H), 3.32 (1H, the signal lying practically beneath the solvent signal),
4.99 (1H), 6.29 (1H), 6.42 (1H), 6.48 (1H), 6.60 (1H), 8.19 (1H).

10
Example 183

15
5-{[(1 &, 2cx, 4 x)-4-Ethyl-B8-fluoro-2,5-Dihydroxy-7-methyl-2-(trifluoromethyl)-
1.2.3 4-tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-guinolin-2-one

A mixture of 5-{[4-(3-fluoro-4-methyl-2-methoxypheny!)-2-hydroxy-2-
(trifluoromethylyhexylidenejamino}-8-fluoro-1H-quinolin-2-one and 5-{[4-(3-

20  fluoro-4-methyl-2-methoxyphenyl)-2-hydroxy-3-methyl-2-
(trifluoromethyl)pentylidene]amino}-8-fluoro-1H-quinolin-2-one (867.4 mg,
1.8 mmol}, prepared from the mixture of the corresponding aldehydes and
5-amino-8-fluoro-1H-quinolin-2-one, is dissoived in 9 mi of dichloromethane and
the solution is admixed dropwise at -40°C with 18 m! of a 1M solution of boron



chromat ography (Fl ashmaster, eluent: dichl oronethane/ methanol) gives 4.1 ny
(1.69% of the title conpound as a racemate (contam nated with the 5
correspondi ng di net hyl conpound). 1H NVR (1860 MHz, CD30D): $ = 0.98 (3H),
1.80 (1H), 1.95-2.10 (2H), 2.11 (3H), 2.42 (1 H, 2.83 (3H), 3.39 (1H the
signal lying practically beneath the solvent signal), 5.15 (1 H), 6.62 (1
H, 6.81 (1 H, 7.20 (1 H, 7.80 (1 H, 9.62 (1 H. 10 Exanple 188 OHS F F

FF ONF NH  tribdr6miaérin\ dichiordinéthanet Rite&Rre@-houh gtirriiig3atd40°C the reaction is
i fluoro-5-[(2-nethyl -1 -oxvaujnolin-5-vl)am nol -

15
6-(trifluor onﬁHW‘P&/ tascome, slowlyt tpdRODY iemRSTaNES e?aféerlo\@rangm sHITiNgAt 69Nl )
f (5S, 6R, 8R 2
SI )<(31m noj - 6- % e§n %gérghg%h%t)khggéagl}ég[é&?rahy rona f'%t#é{t%dngocilug'l m(drlogl n 20

m of dichl Obanﬁnbweolatlen atgiizedndiis bxtéacted tlﬁr@eétﬁnesrmth athyl acetate. The

3-chl oroperoxybenzoic acid. The mxture is stirred at 8omterrperature for
two hours &ndcembines egapis mma%waﬁh%w@ itngeand drie@ anddhgisplvest is he

mxture is dil H;{ﬂ?

di chl or onet hané're*‘F18 d"’bﬁ% rac s a gra\}gétﬁrﬁﬁ ér‘égﬁ%fl‘%g i'ﬁlrlrllegﬁl ori de

sol ution and dichestomettarsgietinarsl) @rh@h&bﬁdi:dnh&lPL@(ﬂBﬂdge $1r8espverduehn
vacuo. Columm chromat ography on silica %@ ra}é}hexane/ ethyl acetate 0-100%
then ethyl acwaigrécetenibie) @xeyl0i - 5%) th@rtltlpe@cpmﬁaun@@ngr%%mg ' H NMR

(dd, 18, 2 BRI H?a%t%ﬂ?ep'@eﬁé’ "(@93350’34'&'13%0?9@5%@‘6"F@“lp'éw%%é 57
(dd, 1 10 O(festicatordsatackindie). 1 ). 7.0 (¢, 1 H, 7.94 (d, 11, 822
(4 L 200, RN (300 Mbiz, CO0D): 8 = 1.12 (3H), 1.83 (1H), 2.05-2.19(5H), 2.39

(1H), 3.04 (1H), 5.00 (1H), 6.51-6.68 (3H), 7.25 (1H), 8.21 (1H).

Example 184

15 o

S-{[{1a, 2.4 8)-4-Ethyl-6-fluoro-2 5-dihydroxy-7-methyl-2-(trifluoromethy|)-
1.2.3 4-tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

18.8 mg (4.2%) of the title compound are obtained from the reaction described
20 in Example 183.

1H-NMR (300 MHz, CDs0D): § = 0.98 (3H), 1.78 (1H), 1.93-2.05 (2H), 2.12
(3H), 2.39 (1H), 3.32 (1H, the signal lying practically beneath the solvent signal),
4.95 (1H), 6.40 (1H), 6.53-6.65 (2H), 7.22 (1H), 8.20 (1H).

25



i~OHd HNNH O05- f (I a 2a, 4a)-4-Ethyl-2,5-d

I hvdroxv-6. 7-di nethyl -2-(trifluoronmethyl)-1.2,3,4- 5

t et r ahydr onapht hal en- 1-yl | am no} - 1H qui nohgn- 2- one A m xture of

5-{[4- (3, 4-di net hyl - 2- met hoxyphenyl ) - 2- hydr oxy- 2-
(trifluoronethyl)hexylidene]anino)-lk#quinolin-2-one and

5-{[ 4- (3, 4-di net hyl -

nethoxyphenyIExgnﬁnggsy 3-methyl -2-(trifluoronethyl)pentylidene]am no}-1 H
qui nol i n- 2- one 3.5 ny, 1.18 mmol), prepared fromthe mxture of the 10
correspondi ng aldehydes and 5-am no- 1H- qf
of dichl oronet hane and the sol ution s

p# npl i n-2-one, is dissolved in 7 m
xdrixed dropwi se at -40C with 11.8

m of a | Msolution of boron tribrom difehl or onet hane. After
three-hour stirring at -40C the reactio 5 dM owed to conme slowmy to room
tenperature. After overnight stirring at r#d nperature, the batch is
poured onto a m xture of 15 saturated sodiu rogen carbonate sol ution and
ice (200 mM). 150 mM of ethyl acetate are #dded and the m xture is
vigorously stirred. The organi c phase are s ated of f and the aqueous

phase is extracted twice with ethyl acetate (*150 m each tinme). The

conbi ned organic extracts are washed with 100 m of brine and dried and the
solvent is renoved on a rot ar evaporator Repeat ed 20 chrorrat ogtrahy
(Flashrraster 5di(i 44)-61Ethy gifydioxy)7 -methyl - |

( XBri dge e )
title co un.. S I p05|t|on 4
(characterize qmg,l&4 @.Q[)Jo{—@a,ﬁg |-0a3R6t & znﬁyq}o . obt ai ned 1
H NVR (300 Mﬁgm%tNLgé -!% GH? 185@@@&) ,grﬁ .95
25 (1 H), 5. 1anﬂuonpmahg)zne(xyhdeoe]amlrw-f(liﬁpmqbns‘eooe|a)nd %{[45(36ft5310(43H) 7.23

(1H), 8.12 el_Ryl-ZB-me%hchypmehyl}-JZ-hE’ydery-'ibmeth%P% (tnf@ﬁ?% &ﬁ)%%n@c éenrﬁ_|

amino}-2H-quinolin-1-one (845.2 mg, 1.84 mmol), prepared from the mixture of

10  the corresponding aldehydes and 5-amino-2H-quinolin-1-one, is dissolved in
9 ml of dichloromethane and the solution is admixed dropwise at -40°C with
9.1 ml of a 1M solution of boron tribromide in dichloromethane. After three-hour
stirring at -40°C the reaction is allowed to come slowly to room temperature.
After overnight stirring at room temperature, the batch is poured onto a mixture
15 of saturated sodium hydrogen carbonate solution and ice and is extracted three
times with ethyl acetate. The combined organic extracts are washed with brine
and dried and the solvent is removed on a rotary evaporator. Chromatography
(Flashmaster, eluent: dichloromethane/methanol) and subsequent HPLC
(XBridge C18, 5y, eluent: water/acetonitrile} give 66.5 mg (16.2%) of the title
20 compound and 51.4 mg (12.5%) of the compound epimeric in position 4
(characterized in Example 186) (in each case as a racemate).
1H-NMR (400 MHz, CD5;0D}): § = 1.06 (3H), 1.90 (1H), 1.99-2.11 (5H), 2.36
(1H), 3.01 (1H), 5.00 (1H), 6.54 (1H), 6.78 (1H), 7.06-7.13 (2H), 7.35 (1H), 7.68
(1H).
25



HNI1T NH O5-f [(1 a.2a, 413)-2, 5-Di hvdroxv-6.7-d

I met hyl -4-ethyl -2-(trifluoronethvl)-1,2,3.4-

t et rahydr onapht hal en- 1- vl | am no) -1 H qui nojggn-2-one 5 20 ng (3.8% of the
title conpound are obtained fromthe reaction described in Exanple 189. 1
H NVR (400 Mz, DMSO-d6): & = 0.82 (3H), 1.52 (1 H), 1.69-1.91 (2H), 1.95-
2.10 (6H), 2.18 (1 H, 3.19 (1 H, 4.98 (1 H, 585 (1 H, 6.05 (1 H,
6.30-6. 41 (2HExanfpléS1gelH), 6.52 (1H), 7.19 (1H), 8.04 (1H), 8.12 (1H),
11.53 (1H). 10 Exanple 191 CFA OH HNI~i F NH

5-([(la, 2rg4a)-2.5-D hvdroxv-6, 7-di met hvl 4/thyl 2-(trifluoromethvl)-1.2,3
4- tetrahvd ronaphthal en-1 -vllam no)-8s 0-1 H quinolin-2-one 15 A

m xture of 5-{[4-(3, 4-di net hyl - 2- net hox - ¥F2- hydr oxy- 2-
(trifluoronethyl)hexylidene]ani no}-8-fluorod1Hui nolin-2-one and 5-{[4-(3, 4
d i net hyl - 2- met hoxyphenyl ) - 2- hydr oxy- 3- net HY! (trifl uo ronethyl) pentyl

I d ene]- am no}-8-fluoro-1H qui nolin-2-one ( 5 ng, 1.47 mol ), prepared
fromthe nixture of the correspondi ng al dehlydgs and 5-am no-8-fluoro-1

H qui nolin-2-one, 20 is dissolved in 8 m of §i ®hi oronet hane and t he
solution is adm xed dropwi se at -40Cwith 14.7 mM of a 1 Msolution of
boron tribrom Tion2 d idg@idelt iy 6 +huwoeo-2.4-0 dwdraxyr Eendtbyir 2-girifluoromethyl)- 40C t he
reaction is allowed to cone sI va ) After overnight
stirring at rooa2tasiE Og5 € ni xture of

saturated godisymg m@dﬁ%@%) BPerDﬂPé EOIﬁBbHﬁd Qﬂa Bﬂﬁldé@frol%%e reaction described
in Example 185,
1H-NMR (400 MHz, CD5;0D): § = 0.92 (3H), 1.72 (1H), 1.89-2.00 (2H), 2.07
(3H), 2.32 (1H), 3.31 (1H), 4.93 (1H), 6.56 (1H), 6.81 {1H), 6.88 (1H), 7.13 (1H),
7.32 (1H), 7.62 (1H).
10
Example 187

{5¢, 6, 83)-8-Ethyl-2-fluoro-3-methyl-5-[(2-methylquinazolin-5-ylJamino]-6-
(trifluoromethyl}-5,6,7 8-tetrahydronaphthalene-1.6-diol

18  The mixture of 1,1,1-trifluoro-2-[(2-methylquinazolin-5-ylimino)methyl-]-4-(3-
fluoro-4-methyl-2-methoxyphenyl)hexan-2-ol and 1,1,1-trifluoro-3-methyl-2-[(2-
methylquinazolin-5-ylimino)-methyl-]-4-(3-fluoro-4-methyl-2-methoxyphenyl)-
pentan-2-ol (536.4 mg, 1.16 mmol), prepared from the mixture of the
corresponding aldehydes and 5-amino-2-methylquinazoline, is dissolved in 7 mi

20  of dichloromethane and the solution is admixed dropwise at -40°C with 11.6 ml
of a 1M solution of boron tribromide in dichloromethane. After three-hour stirring
at -40°C the reaction is allowed to come slowly to room temperature. After
overnight stirring at room temperature the batch is poured onto a mixture of

saturated sodium hydrogen carbonate solution and ice and is extracted three



(250 mM). 200 M of ethyl acetate is added and the m xture is vigorously
stirred. The organic phase is separated off and the agueous phase is
extracted twice wth ethyl acetate (200 mggeach tine). The conbi ned organic
extracts are washed with 100 m of brine and dried and the solvent is
renoved on a rotary 5 evaporator. Repeated chromatography (Fl ashmaster,

di fferent phases, eluent: dichl oronethanel met hanol) and subsequent HPLC
(XBridge C18, tlﬁ*.esQMm?@thyl aveials /Bretembined| @gahis @xtraetsléreivashd®withbriok t he
title conpound. 39.6 ng (5.8% of the conpound epineric in position 4
(characteri zeaﬂﬂrdeﬂ' 91513‘)3 ntiig remeved epadolary £vapeeatat Sjepgated bt ai ned 10

(1 s 08 ( %m%%ﬂ} sty dF il aEnBorgetr %%H%th%o%%g S
(1 é gl), 8.13 (1.6Ph) of3h@%itlé tmpolihddds 4 Hdemdteqaphanifdteddvitiothe HN \F | NH

5-{F(1la, 2a§41Q?ETQ,SBOTDﬁﬂSd'ifﬂﬁvlybcqmﬂpH’é@hyI 4-ethyl-2-(trifluoronmethyl)-1 2 3

(5,59 of "t no 1Tk MK LG Bty ROBE 3 Rt bt R HI L B2 002 220 ™,

Ex | 191. 80-2.00
(zibrrp ¢23 ok %9—1)1&% H)3 @’5@5 H, tﬁe3'%{?92"“%@80“@3@8%&2?'tggl %
ombat b e ssolent SEnanas 5 (1 HboRLTH), 6 81 :eazHu?&y(ﬂd) 2,80 {1 1), 9.62 1Y 1
H, 7.18 (1 H), 8.19 (1 H). -203- Exanple 193 H"CF, OH HN

10 Example 188

{5S,6R, 8R)-8-Ethyl-2,3-difluoro-5-[{2-methyl-1-oxyquinolin-5-yl)Jamino]-
16  B-(trifluoromethyl}-5.6 7 8-tetrahydronaphthalene-1.6-diol

91 mg (0.2 mmol) of (55, 6R, 8R)-8-ethyl-2,3-difluoro-5-[(2-methylguinolin-5-
yh)amineo]-6-(trifluoromethy!)-5,6,7 8-tetrahydronaphthalene-1,6-diol in 20 ml of
dichloromethane are admixed with 85 mg (0.49 mmol) of 3-chloroperoxybenzoic
acid. The mixture is stirred at room temperature for two hours and saturated

20 NaHCOj; solution is added. After 15 minutes the mixture is diluted with water and
extracted repeatedly with dichloromethane, the extracts are washed with
saturated sodium chloride solution and dried over sodium sulphate and the
solvent is removed in vacuo. Column chromatography on silica gel (hexane/ethyl
acetate 0-100%, then ethyl acetate/acetone 25%) yields 51 mg of desired

25  product.

"H-NMR (300 MHz, CD;0D); 3 = 0.93 (t, 3H), 1.73 (ddg, 1H), 1.96 (m, 1H), 1.99
(dd, 1H), 2.37 (dd, 1H), 2.71 (s, 3H), 3.32 (m, 1H), 5.06 (s, 1H), 6.57 (dd, 1H),
6.83 (d, 1H), 7.47 (d, 1H), 7.66 (t, 1H), 7.94 (d, 1H), 8.22 (d, 1H).



NO HS55-{f(l a, 2a, 4a)-2,
Di

5-Di hydr oxy-6, 7-di net hyl -4-ethyl -2-(trifluoronethyl)-1Z3.4 tetrahdrona

ht hal en-1- lam no 21-! uinolin-1-one A m xiogre of

5-{[4- (3, 4-di met hyl - 2- met hoxyphenyl ) - 2- hydr oxy- 2-
(trifluoronethyl)hexylidene]am no}-2H qui nolin-1-one and

5-{[4- (3, 4-di nethyl-2- 10

met hoxyphenyl ) - 2- hydr oxy- 3-net hyl - 2-(tri fl uoronet hyl ) pentyl i dene] am no} - 2H
qui nolin-1-one (1.08 2.35 mmol ), prepared fromthe m xture of the

cor r espondi ng Examen and 5-am no-2H quinolin-1-one, is dissolved in 13 nl

dropwi se at -40Cwith 23.5 nl
hl or onmet hane. After three-hour
cEonme slowly to room

Wi enperature, the batch is

of dichl oronmethane and the solution is adm x
of a 1 Msolution of boron tribromde in
stirring 15 at -40C the reaction is al
tenperature. After overnight stirring
poured onto a m xture of saturated sodi um ogen carbonate sol ution and
ice (350 mM). The mxture is extracted three nmes with ethyl acetate (250
m each tinme). The conbined organic extractssfe washed with 200 m of
brine and dried and the solvent is 20 renoved sn a rotary evaporator.
Repeat ed chromat ography (Fl ashmaster, differgent phases, eluent:

di chl or onet hane/ net hanol ) and subsequent HPLC (XBridge C18, 5, eluent:

wat er / acet oni t5{[{ 1), 2ixshat) a8 EtR2-245-nihydPoxy -6 - d]mathné-Z—(ttlﬂlmrommm@ﬁz_B 2
(2.2% of the corrpound e| NEr | A character| zed in Exanple 195)

(in each case lglfa Al g ORER (300 MHz, CD3OD): 6 =
ST ooy y e AT e I D
CH HN IN O Htrifluoromethyl)hexylidenelamino}-1H-quinolin-2-one and 5-{I4-(3,4-dimethyl-2-
methoxyphenyl)-2-hydroxy-3-methyl-2-(triflucromethyl)pentylidene]amino}-1H-
quinolin-2-one (543.5 mg, 1.18 mmol), prepared from the mixture of the
10  corresponding aldehydes and 5-amino-1H-quinolin-2-one, is dissolved in 7 ml of
dichloromethane and the solution is admixed dropwise at -40°C with 11.8 ml of a
1M solution of boron tribromide in dichloromethane. After three-hour stirring at
-40°C the reaction is allowed to come slowly to room temperature. After
overnight stirring at room temperature, the batch is poured onto a mixture of
15  saturated sodium hydrogen carbonate solution and ice (200 ml). 150 m! of ethyl
acetate are added and the mixture is vigorously stirred. The organic phase are
separated off and the aqueous phase is extracted twice with ethyl acetate (150
ml each time). The combined organic extracts are washed with 100 ml of brine
and dried and the solvent is removed on a rotary evaporator. Repeated
20 chromatography (Flashmaster, eluent: dichloromethane/methanol} and
subsequent HPLC (XBridge C18, 5u, eluent: water/acetonitrile) give 7.6 mg
(1.5%) of the title compound. 20 mg (3.8%) of the compound epimeric in position
4 (characterized in Example 190) (in each case as a racemate) are obtained.
1H-NMR (300 MHz, DMSO-d6): § = 1.02 (3H), 1.82-2.14 (8H), 2.25 (1H), 2.95
25 (1H), 5.12 (1H), 5.92 (1H), 6.05 (1H)}, 6.38 (1H), 6.45-6.61 (3H), 7.23 (1H), 8.12
(1H), 8.22 (1H), 11.54 (1H).



5 5-{r

la2a, 4/ J)-2.5-Di hydroxy-6, 7-di net hyl -4-ethyl -2-(trifluoronethyl)-1, 2, 3, 4-
tetrahyd ronapht hal en-1-vl | am no}-2H qui nojgqn-1-one 23.2 ng (2.2% of the
title conpound are obtained fromthe reaction described in Exanple 193. 10
1 HNWR (300 MHz, CD30D): S =0.98 (3H), 1.75 (1 H), 1.89-2.19 (8H), 2.37 (1
H, 3.38 (1 H the signal lying practically beneath the solvent signal),
5.01 (1 H, @x@&"ﬂ & 199 6.85-6,95 (2H), 7.19 (1 H, 7.39 (1 H), 7.69 (1 H).
Exanple 195 1 6 FF O OH~FF QNH HN OS5-{r(5S. 6R

8R) - 2- Chl or o- 8- ethyl 1, 6-di hydroxv-3-fl ug o’Z 6-(trifluoronethyll)-

5, 6,7,8-tetrahydronaphthal en-5-vl | am nelaguisel in-2(1 Mone 20

4- (3-Chl oro-4-fl uoro-2-net hoxyphenyl ) -2 ¢§=2- (trifluoronethyl)hexanal .
20 g (122.7 mol) of 2,3-dichlorophenol” in 22°"r‘r1 of di chl or onet hane and
13.8 nl of pyridine are adm xed dropw se at"™ ith 11.3 m (128 mmol) of
propi onyl chloride. The mxture is stirred f 6 hours and 100 ml of 2 M
hydrochloric acid are added. The mixture is [exfracted w th dichloromethane
and 25 the extracts are washed with water. Dr |ng over sodi um sul phate and
the -205- renoval of the solvent in vacuo give 25.2 g of 2,3-dichlorophenyl

t f l 12 1
P O o o1 SR 2 Dlfydra®y 67 dile il &4 9.7 341

al um ni um tristphievdrerart Hithé%ntﬂ émln =1H hlrmmabpeﬁgne and the mxture is
subsequent |y stirre ours. I's cooled, diluted with

di chl or onebhar® mad3. Bﬁéhefet@edalmmtwdﬁwlaameﬂtfm@ the r@%%&%‘h?@ﬁ“
acid and ice. r@}mgaﬁgs are separated, extraction is carried out with
di chl or onet ha extracts are washed with water and saturated sodium
chloride sol utfirpMR 400 Mgz, DIISO-88H I3 @Mt €.52THH)CH Bte1 BrqEHg! 1.06-
purified by colum chromat oghraphy on

2.10 (6H), 2.18 (1H), 3.19 (1H) 4.98 (1H), 5.85 (1H), 6.05 (1H), 6.30-6.41 (2H),

6.48 (1H), 6.52 (1H), 7.19 (1H), 8.04 (1H), 8.12 (1H}, 11.53 (1H).

10
Example 191

WCF
“OH
HN

NH

o}
5-{[{1a. 2a 4a)-2,5-Dihydroxy-6 . 7-dimethyl-4-ethyl-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinglin-2-one
15 A mixture of 5-{{4-(3,4-dimethyi-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hexylidene]amino}-8-fluoro-1H-quinclin-2-one and 5-{[4-(3,4-

dimethyl-2-methoxyphenyl}-2-hydroxy-3-methyi-2-(triflucromethyl)pentylidene]-
amino}-8-fluoro-1H-quinolin-2-one (703.5 mg, 1.47 mmol), prepared from the
mixture of the corresponding aldehydes and 5-amino-8-fluoro-1H-quinolin-2-one,
20  is dissolved in 8 ml of dichloromethane and the solution is admixed dropwise at
-40°C with 14.7 ml of a 1M solution of boron tribromide in dichloromethane. After
three-hour stirring at -40°C the reaction is allowed to come siowly to room
temperature. After overnight stirring at room temperature, the batch is poured

onto a mixture of saturated sodium hydrogen carbonate solution and ice



10 silica gel (hexanelethyl acetate 10-25% to give 22.1 g of

1- (3, 4-dichloro-2- hyd roxyphenyl)propan-1 -one. 22.1 g (101 mmol) of

1- (3, 4-di chl oro-2- hydroxyphenyl ) propan- 1-zppe are di ssolved in 150 m of
acetone and the solution is admxed with 25.9 g (187 mol) of potassium
carbonate and 11.4 m (183 nmol) of nethyl iodide. The mxture is boiled
under reflux for 16 hours and 15 then the solvent is largely renoved. The

residue is pogzsEmINRO0TAL OF StheldacRsteUs ade Bl @hddRe $Riktiire 4 vigdeowsty Eaeéed
with diethyl ether. The extracts are dried over sodium sulphate to give,

fol | owi ng t he TherRsganicahaseds sepataied p angdhie agpgous phase is extracted twice

and 0,60 g (2 B SHEIBRH e gy, IHE ot el tidaRdable felt TV
and 20 the suspsheadeiti $0@ethofédinatand@ngd dn@theBsoilentlig 4emavkyd onfa rotary

di brononet hane. The mixture is stirred at roomtenperature for a further 30
ninutes and a@NaRe@tor Reprated shropratagraphy 4 lashmestermdiferemnt ghaseg eluent:

remved and. Srobfbdedfanel.afl SIkSEAIER B (XBR4GER 1 BmBlnbe
11.5 g (49 molateghcetohifrildy Mot ABTF M2 7% BORENItRNYHPHORAIBILE ORE (3.8965

of THE are added dropwi se. Stirring is_ carried out at roomterrgera_ture for
a further houef theneornpauhd eRimena Uir Rosition di(charaetefized it Example dPRk(n gagh

poured cautio ] e .4 M hydrochloric acid and ice, the
tenperature ngggé?geqé&cga{géé} gEFh%&%W;éges are separated, extraction is
carried oy WiHINSFR{XOO Wﬂ@MS@QB)’?‘?t-—‘ /LRSI e1 \8asnad (@ﬂ),w%.lzﬁ (mﬁy,ez.gandh

saturated sodium chl oride solution and dried over sodium sul phate, and the

solvent is reftipd.08htHE 582 (T o8a2 (TH), PuG-6.56d2bY, &.6BUiH), ERAdAHY.®A3phy

on silica gel L ethyl te 0-30% to give 5.8 g of 2, 3-

di chl or o- 6-(1#!3?@?@&@3%5%@ Msol e -206- 1 H NMVR (300 MHz, CDCI3): 3 =
1.01 (t, 3H), 2.47 (q, 2H), 3.77 (s, 3H), 7.00 (d, 1H), 7.18 (d, 1H),. 5.8
g (25 mml) of 2, 3-dichloro-6-(1-nethyl enepropyl)anisole, 6.6 m (50 mmol)
of ethyl trifEBxempleri®2ate and 12 g of nolecul ar sieve are adnmi xed dropwi se
at 5 0C over 30 mnutes with 652 ng (0.75 nuol) of

[ CQu(R R) -2, 2-bi s(4, 5-di hydro- 4- Hof
tert-butyl oxazol i n-2-yl) propane) (H20
The reaction mxture is stirred at O
of col um

)2 in 32 m of dichloronethane.
“OHours and is purified by neans

HN

NH
15 o
9-{I(1a. 2, 40)-2 5-Dihydroxy-6.7-dimethyl-4-ethyl-2-(triflucromethyl)-1,2.3 4-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

39.6 mg (5.8%) of the title compound are obtained from the reaction described
in Example 191.

20 1H-NMR (300 MHz, CD30OD): § = 0.90 (3H), 1.68 (1H), 1.80-2.00 (2H), 2.03-2.16
(6H), 2.30 (1H), 3.30 (1H, the signal lying practically beneath the solvent signal),
4,89 (1H), 6.32 (1H), 6.52 (1H), 6.61 (1H), 7.18 (1H), 8.19 (1H).



chromat ography on silica gel (hexane/ethyl acetate 10-20% . This gives 7.23
g of ethyl

(R) -4- (3, 4-di chl oro- 2- met hoxyphenyl ) - 2- hydmexy-2- (trifl uoromet hyl)-hex 10
4-enoate as an E/Z mixture with an enantioneric excess of greater than 80%
383 ng (0.37 mml) of (S)-(S)-(3,5-M-4-M0OPh)2PPhFc- CH(CH3) - P(3, 5- CF3Ph) 2
and 130 ng (0.35 mmol ) of [Rh(nbd)21BF4 are dissolved under argon in 25 ni
of degassed 2gZafpleifgauor oet hanol and the solution is stirred for 10

m nutes. The catalyst solution prepared in this way and a solution of 3,5 g
15 (26 mmol ) of ethyl

(2R, 4E/ Z2) - 4- ( 3, 4-di chl or 0o- 2- net hoxyphenyl ) - 2- hydr oxy- 2-
(trifluoronethyl)-hex-4-enoate in 115 m of degassed 2,2,2-trifl uoroethanol
are transferred under argon to a steel t gel ave and exposed to a hydrogen
pressure of 80 bar at 80C for 20 hours @ cooling, the reaction m xture
is concentrated and is purified by mea ¢ced, umm chromat ography on silica
gel 20 (hexane/ethyl acetate 10-30%.
4- (3, 4-di chl oro-2- nethoxyphenyl)-2- hydroxym r|fluoronethyl) hexanoat e.
1.0 g (2.5 nmmol) of ethyl 4-(3,4-d

i chl oro- 2- net hoxyphenyl ) - 2- hydr oxy-2-(tri fl jor pnet hyl ) hexanoate in 26 m of
di et hyl ether are cooled to -20C and over 1 utes 188 ng (5.0 nmol) of
l'i thi um al um nium hydride in solid formare ddded in portions. The 25
reaction ngxture is stirred for one hour in the course of which it warns to
-5C, 2 m of ethyl acetate are added and t he nlxture_ls poured into
saturated amBslfiifions ' e Alluoromethyy: 4
extraction i
washed with 3 O erF

sul phate and 'Ahﬁméﬁ’resaﬂ yﬁat(suﬁdrrﬁ@tﬂyﬁztméthumdm Bhygroxgizer col um

chr omat ography on silica gel (hexane/ethyl acetate 0-30%, 370 ng of

(2R, 4R) - 4- (3, Wﬂuommtbyﬂheuwdane}aﬁnpo}ﬂbl quinoljn-2-cneyand 5-{{&(124(dlmethml -2t

Srenc 1 Y8 MéiBeRyhetyy ZRjarohid Mty eifromatiseiyiene iminoy 27 ¢

3H), 7. 00 (d, qlu.rkﬂm 17-oﬁé(6@ag12435 n&n@ﬁ Zﬁr%paﬂed‘ﬁ'om the rﬁlemétdﬂtﬁew'fh
(2R, 4R) - 4- (3/ 4-chl or o- 2- net hoxy dr oxy- 2-

(trifluoromet kprpapsrtiag ald?.r@@esr@ @am;n@r&bi gIUIDDIIn -1-one, is dissolved in 13 ml

(2R, 4R) - 4-(3- C? |c'iw?or§mfe|tuodeoa%d niet Q&ﬁ}‘gﬁ ?sna/dr%lxed dropwise at -40°C with 23.5 ml

of a 1M solution of boron tribromide in dichloromethane. After three-hour stirring

15  at-40°C the reaction is allowed to come slowly to room temperature. After
overnight stirring at room temperature, the batch is poured onto a mixture of
saturated sodium hydrogen carbonate solution and ice (350 ml). The mixture is
extracted three times with ethyl acetate {250 mi each time). The combined
organic extracts are washed with 200 ml of brine and dried and the solvent is

20 removed on a rotary evaporator. Repeated chromatography (Flashmaster,
different phases, eluent: dichloromethane/methanol) and subsequent HPLC
(XBridge C18, 5y, eluent: water/acetonitrile) isolate 22.4 mg (2.1%) of the title
compound. 23.2 mg (2.2%) of the compound epimeric in position 4
(characterized in Example 195) (in each case as a racemate) are obtained

25 1H-NMR (300 MHz, CD-0OD}): § = 1.08 (3H), 1.82-2.18 (9H), 2.38 (1H), 3.02
(1H), 5.00 (1H), 6.59 (1H), 6.78 (1H), 7.07-7.14 (2H), 7.36 (1H), 7.68 (1H).



hydr oxy-2- (trifluoronethyl)hexanal and 140 ng (0.88 mol ) of

5-am noqui nolin- 2(1 H-one are dissolved in 19 m of toluene and the
solution is adm xed with 0.55 m (1.75 nmml) of titani um Pert-butoxi de and
0.1 m of acetic acid. The 10 reaction mxture is heated at 100C for 2
hours, cooled, poured into water and stirred vigorously. The suspension is
filtered through Celite, the filter bed being rinsed thoroughly with ethyl
acetate. The leofg4 he filtrate are separated and extraction is carried
out again with ethyl acetate. The extracts are washed with saturated sodium
chl oride solution and dried over sodium sul phate and the 15 solvent is
renmoved in vacuo to give 539 ng of (5-{[(2R 4R)-4-(3-chloro-4-fluoro-

2- met hoxyphenyl ) - 2- hydr oxy-2- (trifl uoromet hyl ) hexyl i dene] am no}qui nolin-2(1
H) - one as a crude product. The imne is .n‘ ssolved in 44 m of CH2CI 2 and
the solution is cooled to -30C. 8.9 [ [
di chl oronet hane are added sl owly dropw g
20 allowed to warmto roomtenperature
is poured onto a m xture of saturated NaHCG®8 ag@l ution and ice. It is
extracted repeatedly wth ethyl acetate and y extracts are washed with
saturated NaCl solution and dried over Na2 Purification by colum
chromat ography on sili ca gel (hexane/ et hyl “agt a’:lte 0-100% vyields 134 ng of
the title conpound. 25 ' H NVR (300 MHz, CD30D); 0.92 (t, 3H), 1.70 (ddq,
1 H, 1.195(ddgq, 1 H, 1.99 (dd, 1 H), 236(dd 1H), 3.32 (m 1 H), 4.97
(s, 1 H, 6.44 (d, 1 H), 650(d 1H) 6.63 (d, 1 H), 668(d 1 H, 7.33
(t, 1 H, 818 5Hi(1c2¢4 HRihyEiax paethy-Oethy!2-(tfluormpethWiN1® 841 [ ( 5S,
6R, 8R)-3-Chl gro-8- . onet hyl)-5,6,7, 8-

t et rahydronap AL el e SGHIT 221 H)-one is |sol ated as

an addi tional ypfil2. @d/o?%@ﬂ"\éjﬁﬂ@é@r%bﬁné%?e obtained from the reaction described
in Example 193.
10  1H-NMR (300 MHz, CD;0D): § = 0.98 (3H), 1.75 (1H), 1.89-2.19 (8H), 2.37
(1H), 3.38 (1H, the signal lying practically beneath the solvent signal}, 5.01 (1H),
6.68 (1H), 6.85-6.95 (2H), 7.19 (1H}, 7.39 (1H), 7.69 (1H).

A5 mnutes and the mxture is
omours. The reaction solution

Example 195

OH ™
] : F
15 F
Ok
GCl OH

5-{[{5S.6R,8R)-2-Chloro-8-ethyl-1,6-dihydroxy-3-fluoro-2-6-(trifluoromethyl)-
5,6.7.8-tetrahydronaphthalen-5-yllaminolquinolin-2(1H)-one

20  4-(3-Chioro-4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(iriffuoromethyl)hexanal:

20 g (122.7 mmol) of 2,3-dichlorophenol in 122 m! of dichloromethane and

13.8 m! of pyridine are admixed dropwise at 0°C with 11.3 ml (128 mmol) of
propionyl chloride. The mixture is stirred for 16 hours and 100 ml of 2 M
hydrochloric acid are added. The mixture is extracted with dichloromethane and

25 the extracts are washed with water. Drying over sodium sulphate and the



10 " H-NWR (300 MHz, CD3OD); 8 = 0.91 (t, 3H), 1.68 (ddg, 1H), 1.95 (d, 1H),
1.96 (m 1 H), 2.35(dd, 1 H, 3.24 (m 1 H, 4.97 (d, 1 H, 6.10 (d, 1 H),
6.25 (d, 1 H, 6.39 (d, 1 H, 6.43 (d, 1-4d5- 6.67 (s, 1 H, 6.70 (s, 1 H),
8.14 (d, 1 H). Exanple 197 H15 cl FI /F CL HF F~-NH N /N T (5S 6R

8R) -2, 3-Di chl oro-8-ethyl -5-[ (7-fl uor o- 2- et hvl gui nazol i n-5-yl ) am nol - 6-
(trifluoromethyl)-5,6,7, 8-tetrahydronaphthal ene-1,6-diol 20 In the sane way

as in Exanple ré&5vaﬁﬁ(1h€&0(\lén931 va@lo givé 262Rg 4Rp; 3-dichicrophenyl propionate.
di chl or o- 2- met hoxyphen ydroxy-2-(trifl uoropet hyl )hexanal 183 ng (1.03

mol ) of 5- ani28e? gmﬁéramlh%ft%;ﬁ lﬂmpnw@raﬁ@n@t%@ W M Pfde2mol ) of

tit t est

5 (1 (2R 4R) - 4 RELERZAE alAtIER tebulbd o 194,183 mungl) ofaluminiary o

i nazol i n-5-yl )tmdfhkmx]e i 25 tof i1{2- dmhdmabdaryie)ﬁeeawﬁtl‘ﬁe wixturo sulpsefiuentlyde i i ne
are cyclized in the (7.6

mmol ) " of 15M BHFEH at r1p§?9mrfg%§ h%z'b‘ﬂ;-ﬁtt '?&%Wéﬁe&ﬁ&gdﬁﬁ@ ag&%%ﬁ%&?ﬁd Col umm
o oS aE oo Bl SRR S 21 LR ATt e R0 01
1 H), 1.99 (davre $ephratéd, Qﬁ(trdctmn Is thrried.olt V\(ltﬂwlchlord)mema’&é z(nd the eﬁtracﬁs 15
(Ei aml)| le_D 192 g%r@pvqs}l'npd \quth wgtqf qqq sattpated soglum chlonde solu%on andS drled Ic_:Rrér °
sodium sulphate. The crude product is purified by column chromatoghraphy on
10 silica ge!l (hexane/ethyl acetate 10-25%) to give 22.1 g of 1-(3,4-dichloro-2-
hydroxyphenyl)propan-1-one. 22.1 g (101 mmol) of 1-(3,4-dichloro-2-
hydroxyphenyl)propan-1-one are dissolved in 150 ml| of acetone and the solution
is admixed with 25.9 g (187 mmol) of potassium carbonate and 11.4 ml
(183 mmol} of methyl iodide. The mixture is boiled under refiux for 16 hours and
15  then the solvent is largely removed. The residue is poured into saturated sodium
chloride sclution and extracted with diethyl ether. The extracts are dried over
sodium sulphate to give, following the removal of the solvent in vacuo, 23.2 g of
1-(3,4-dichloro-2-methoxyphenyl}propan-1-one. 29 g (444 mmol) of zin¢ dust
and 0.69 g (2.5 mmol) of lead(ll} chloride are suspended in 296 ml of THF and
20 the suspension is admixed at 0°C with 27.8 ml (174 mmol) of dibromomethane.
The mixture is stirred at room temperature for a further 30 minutes and admixed
dropwise at 0°C with 49 ml (49 mmol) of a 1 M titanium(IV) chloride solution in
dichloromethane. The cooling bath is removed and, after an hour, the reaction
mixture is cooled again to 0°C. 11.5 g (49 mmol) of 1-(3,4-dichloro-2-
25 methoxyphenyljpropan-1-one in 65 ml of THF are added dropwise. Stirring is
carried out at room temperature for a further hour. The reaction mixture is
diluted with diethyl ether and poured cautiously onto a mixture of 4 M
hydrochloric acid and ice, the temperature not exceeding 5°C. The phases are
separated, extraction is carried out with diethy! ether, the extracts are washed
30  with water and saturated sodium chloride sclution and dried over sodium
sulphate, and the solvent is removed. The crude product is purified by column
chromatography on silica gel (hexane/ethyl acetate 0-30%) to give 5.8 g of 2,3-
dichloro-6-(1-methylenepropyl}anisole



N. N 10 1 (5S.6R

8R) - 2-chl oro-8-et hyl -5-[ (7-fl uoro-2-net hvl qui nazol i n-5-yl ) am nol - 6-

(trifluoromethyl)-5 6,7.8-tetrahvdronapht hggene-1,6-diol is isolated as an

addi ti onal product al ongside Exanple 197. 15 ' H NWR (300 MHz, CD30D); 5 =

0.93 (t, 3H), 1.72 (ddq, 1 H), 200(dd I H), 2.01 (m 1 H, 2.40 (dd, 1
3.36 (m 1 H) ,514(51 , 6.60 (d, 1 H, 6.74 (d, 1 H, 6.75 (d,

H),
1 7.11 (d, 0 / 1 N
/N (55 or sy 5T S0 MHle, PO, FERPARS 3P, K G 2t 00 B 0

-6-(trifl u_orlcbﬂetﬂlﬁ(‘;dl)ﬂ-ﬁ,, 6, 7.8- tetra hydronaphthalena-1l 6-d
o 02 (oo w8 s e Rl SR NSh BRSBTS sV Ba s
é gg ((m 11 H)H)Of e@ﬁ%’iﬂd@opﬁru%te %@52§%f rﬁol@bula?sﬂe%(e(aﬁe adrfilked @r@éxyk@ aatulrrBH)
1) Stereoi Sond’€ m).fertfiﬁ)emgn.ﬂes Mthfﬁfr?rmga(O(ﬂ%r)"lmolRaf Bu(R.RR2, Z%ls(%-mhydrem R4
(la) in whi CrEert-bu’tyloxazolm-2-yl)prc)pant-":)(HzO)z]((SbFg)z in 32 ml of dichloromethane. The
reaction mixture is stirred at 0°C for 16 hours and is purified by means of column
chromatography on silica gel (hexane/ethy! acetate 10-20%). This gives 7.23 g
of ethyl (R)-4-(3,4-dichloro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)-hex-
10  4-enoate as an E/Z mixture with an enantiomeric excess of greater than 80%.
383 mg (0.37 mmol) of (S)-(S)-(3,5-Me-4-MeOPh),PPhF¢-CH(CH3)-P(3,5-
CF3Ph); and 130 mg (0.35 mmoal) of [Rh(nbd);]BF are dissclved under argon in
25 ml of degassed 2,2, 2-trifluoroethanol and the solution is stirred for
10 minutes. The catalyst solution prepared in this way and a solution of 3.5 g
15 (26 mmol) of ethyl (2R,4E/Z2)-4-(3,4-dichloro-2-methoxyphenyl)-2-hydroxy-2-
{trifluoromethyl)-hex-4-enoate in 115 ml of degassed 2,2,2-triflucroethanol are
transferred under argon to a steel autoclave and exposed to a hydrogen
pressure of 80 bar at 80°C for 20 hours. After cooling, the reaction mixture is
concentrated and is purified by means of column chromatography on silica gel
20  (hexanefethyl acetate 10-30%). This gives 3.0 g of ethyl 4-(3,4-dichloro-2-
methoxyphenyl)-2-hydroxy-2-(triflucromethyl)-hexanoate. 1.0 g (2.5 mmol) of
ethyl 4-(3,4-dichloro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethylhexanoate
in 26 ml of diethyl ether are cooled to -20°C and over 10 minutes 188 mg (5.0
mmol) of lithium aluminium hydride in solid form are added in portions. The
25 reaction mixture is stirred for one hour in the course of which it warms to -5°C, 2
ml of ethyl acetate are added and the mixture is poured into saturated
ammonium chloride solution and ice. The phases are separated and extraction
is carried out repeatedly with diethyl ether. The extracts are washed with
saturated sodium chloride solution and dried over sodium sulphate and the
30  solvent is removed in vacuo to give, after column chromatography on silica gel
(hexane/ethyl acetate 0-30%), 370 mg of (2R, 4R)-4-(3,4-dichloro-2-
methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanai.



5 R1 and R2 independently of one another are a hydrogen atom a hydroxyl
group, a halogen atom an optionally substituted (C, -Clo) al kyl group, an
optionally substituted (Cl-C o) al koxy gratgp,- a (Cl-Clo) al kylthio group, a
(C1-C5) perfluoroal kyl group, a cyano group, a nitro group, or Rl and R2
together are a group selected fromthe groups -O(CH2),-0O, 10

-O(CHZ)n CH2-, -OCH=CH, -(CH2)"+2-, -NH (CH2)1+1, -N(Cl-C3 al kyl)-

(CH2) " +1, -NWPHWR(:{mmHngBGla)OB ﬁomcttt:m) Heggn NF3 (@vxY04)) 283 DK, AMY/ or

carbon atons and/or nitrogen atons n%él inked to directly adjacent ring

carbon atons, 2.%2 (ddRIRKDY, 3. (R81h||)d399(8 berlfe . Yo . th. ér'rBt &4 (seil Yy

sble 0 be 15 89l e -Gl Lo SVt 2 M poen

substituted (@hfiGdométh heﬂgr@;p, a (C -C10) al koxy group, a (Cl C10)
al kylthio group, a (Cl1-C5) perfluoroal kyl group, 20 R4 is a Cl1-Cl10 al kyl

group optionally substituted by 1-3 hydroxyl groups, halogen atons, 1-

3
Cl- C5) al kox : I t oal kyl
roup.  an opt CORATE 088 haldh SR HEPARSNITHIA itk B modirlertiifs o=
substituted amybirdxyo2Luprifiaorametaglyieéxanad anitaahy ¢0 /88t mhwdy v 5-andnequinolin-
optionally substituted 25 i ndependently of one another by one or nDre gr oups

sel ect ed from2(tiponee@re Q@SOB‘IGIWH @@bﬁfstf’(%ﬂecﬁﬂm %ﬂi'&"i'@ihbﬁ agmixed with
substituted by 5?1]551 E)/%%Eﬂr"c)up tit W&o%d@mﬁ% ﬁrﬁ%@eetﬁ:l 4K YT oups,

hal ogen at ons, groups,” eXomnet ene groups and

oxygen anqlowhlréévctmnhmm@ lls)hetatétl at 180°L for2i ﬁdtﬂgedibcﬂé@rﬁomadllm viater axgigen
atons and/or 5 1-2 sul phur atonms and/or 1-2 keto g ro:& bei n possi bl e

for this het éﬁlﬁaﬁwlg%'%%'fﬂ Tbe isspengiaq isfiltlerad yhrgesh ltgdgetfilt@h ed being
amne of the feby m{r%gﬂﬁmma tﬁgﬁﬁété B eme @ﬁ%és ofbtﬁé @nﬂré%esa?é %leﬁ?ia‘i’éd g@as

heteroaryl group optiio
a (C7-ao al Ieytragnmurs curried o@pagaimahitryetrayl htestaty. '|Thd éxetraidtslare wakhdd with

E g 26§ Zﬂ) kyﬁ?@gltgse‘gg%qcﬁgmkghlondé gglutl n I&l%g Id%d ovre?%gdmm sulphate and the

15  solvent is removed in vacuo to give 539 mg of (5-{[(2R,4R)}-4-(3-chloro-4-fluoro-
2-methoxypheny!)-2-hydroxy-2-(triflucromethyl)hexylidenelamino}quinolin-2(1H)-
one as a crude product. The imine is dissolved in 44 ml of CH,Cl; and the
solution is cooled to -30°C. 8.9 ml (8.9 mmol) of a 1M BBr; solution in
dichloromethane are added slowly dropwise over 15 minutes and the mixture is

20 allowed to warm to room temperature over 22 hours. The reaction solution is
poured onto a mixture of saturated NaHCQO3; solution and ice. it is extracted
repeatedly with ethyl acetate and the extracts are washed with saturated NaCl
solution and dried over Na;S0,. Purification by column chromatography on silica

gel (hexane/ethyl acetate 0-100%) yields 134 mg of the title compound.

25  'H-NMR (300 MHz, CD;0D); & = 0.92 (t, 3H), 1.70 (dda, 1H), 1.19 (ddg, 1H),
1.99 (dd, 1H), 2.36 (dd, 1H), 3.32 (m, 1H), 4.97 (s, 1H), 6.44 (d, 1H), 6.50 (d,
1H), 6.63 (d, 1H), 6.68 (d, 1H), 7.33 (t, 1H), 8.18 (d, 1H).



group, (C2-C5)al kenyl (C3-C7)cycl oal kyl group, a heterocyclyl group, a
(C7-C8) al kyl heterocyclyl group, (C2-Ca) al kenyl heterocyclyl group, an aryl
group, a (Cl-C8)al kylaryl group, a (C2-C3)ajskenyl aryl group,

(C2-C8) al kynyl aryl groups, 15 a nonocyclic or bicyclic heteroaryl group
which is optionally substituted by 1-2 keto groups, 1-2 (C7-C5) al kyl
groups, 1-2 (C7-C5) al koxy groups, 1-3 hal ogen atons, 1-2 exonethyl ene
groups and whigxamgietfeg)s 1-3 nitrogen atoms and/or 1-2 oxygen atoms and/or
1-2 sul phur atons, a (C7-C8)alkyl het Hoéryl group or a

(C2-C8) al kenyl heteroaryl group, a (C2-~20 Al kynyl heteroaryl group it

bei ng possible for these groups to be wﬂ wia any desired position to

t he tetrahydronapht hal ene system an‘?_:l it Rei 85 possi bl e for these groups
optionally to be hydrogenated at one More sites, R6 is a net hyl , ethyl,
propyl, |sopr opyl group or ethyl ene 25 with the exception of

6- quoro 19 [ (2- met hyl qui nol i n-5-yl ) anjholl- 4- et hyl - 2-

(trifluoronmethyl)-1, 2,3, 4-tetrahydronaplit hal ene-2,5-diol, and also the
salts of the stereoisomers of the gener8l fornula to with physiologically
tol erated ani @ﬁ(SQﬁR&R&@IHO@B&th@d_@JW -Zlga{trifldorooteth 68,V 8ed i n
that the 1-amno- 30 (1,2 3 4)-tetra drna hthale -2-0l parent structure
has a (1 S, 2Hetrapydrgpaphtnalen-5yl yaiil: lip PR 3) Stereoi sonmers
according to I aromatic ring of

t he tetrahydr c%lgéohrgtt%%%gn% al&lnf}em t‘ﬁBH&‘E{%‘?@Jé&%E{? pté@n?gsas R and R2 which
are selected |ndependently of one another fromthe group C1-C5 al kyl, Ci1- 5

C5 al koxy1OCCﬂ=lll9MR\lWMl-ﬁJ,{II§30Erf6I=u0r9deﬂt I<3+H) 1@8 (xgmﬂ-nyaugsx(ym 1H¢.y15196-

nitro, and independently thereof are sel ected

fromthe grouf nbf‘"Hyar%_‘déﬁ AHon3- 26(%&!‘3@97@0&6 théﬂoﬂé}a %@%(ﬁ Heyano
| k
oroun. o (Cr OB UINBR 1R 8T i“@ﬂ‘ybé U8B M bup. 20 a)

St er eoi soner s accordl ng to one of Clains 1-3, characterlzed inthat R4 is a

Example 197

15

{56S,6R, 8R)-2,3-Dichloro-8-ethyl-5-[(7-fluoro-2-methyliquinazolin-5-yl)amino]-6-
(trifluoromethyl})-5,6,7 8-tetrahydronaphthalene-1,6-diol

20 In the same way as in Example 195, 300 mg (0.93 mmol) of (2R,4R)-4-(3,4-
dichloro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)hexanal, 183 mg
(1.03 mmol) of 5-amino-7-fluoro-2-methylquinazoline and 0.58 mi {1.86 mmol) of
titanium ferf-butoxide are reacted to give 5-{[(2R, 4R)-4-(4-fluoro-2-methoxy-3-
methylphenyl)-1-[(7-fluoro-2-methylquinazolin-5-yl)imino]-2-

25  (trifluoromethyl)hexan-2-ol. 460 mg of crude imine are cyclized in the same way
as in Example 130 at —-30°C with 7.6 ml (7.6 mmol) of 1 M boron tribromide
solution to give the desired product. Column chromatography on silica gel
(hexane/ethyl acetate 0-65%) vields 135 mg of desired product.



heterocyclic radical which in turn is substituted by hydroxyl, hal ogen
atons, especially fluorine and chlorine, (Cl-C5) alkyl groups (which may

t hensel ves optionally be substituted by hymdr.oxyl groups, (Cl-C5) al koxy
groups or COOR73 groups, R13 being hydrogen or (Cl-C5) alkyl), especially
met hyl, (C2-C5) al kenyl 15 groups, fully or partly fluorinated (Cl-C5) alkyl
groups, especially CF3, CFH2, or C2F5, (Cl1-C5) al koxy groups, especially
net hoxy and et'RoNMR (SRAHE @mpD) @&ps@ua(ilwﬂ\lhﬁm pdg 3, q)IQQNUGCIﬂa) ,2.09ano

groups and al so keto groups which are formed with a carbon at om of ring

of the heter oélﬂ'ylﬂ‘ljr%&ﬂ (déndiH&)x%xg'érﬁm 14 &ASH(8r H), &BN{(D 1 He 6V G (d,é”'ﬁltrogen
atom of the ri t| p ent. 20 5) Stereoisoners according to one of
Clainms 1-4, m&o J_ﬁz déd/(f? E‘E@ R4 is a heterocyclic radical which in
turn is substituted one or nore tines by fluorine, <chlorine, OH CH3, CF3,
CFH2, or C2F5, OCH3, OC2H5, NI -12, N(CH3)2 and NH(CH3), cyano, keto,
oxygen. 6) Stereoisoners according to one of Cainms 1-5, characterized in
that R5 is_ a 25 (Cl al kyl group or an optionally partly or fully
fluorinatedl ( I?ea Qé/l group. 7) Sfereoisoners according to one of
Clainms 1-6, characterized in that the
present in the formof salts with ph ol ogileal |y tolerated anions,
specifically in the formof the hydroch @&, sul phate, nitrate,

phosphat e, pivalate, naleate, funarate., iMrtrate, benzoate, nesylate,
citrate or 30 succinate. -214- 8) Stlereoi sonmers according to Cains 1-7,
characterized in that 1) the radicals™ R ) R2 and R3 independently of one
another are selected from-0OH, Cl-C4 xy, halogen, H, 5 11) the radical
R4 is sel édted froma quinoline, quinazoline or phthal azine group which is
substituted zero to up to two tines by nethyl or ethyl, and also is
substituted zero to up to two tines by fluorine I1l) the radical R5 is an

optional ly panbksrRBR) Y iofd-BXthIE-§9-fidord3-RbAquiddr 91 aRtho]-6-
(trifluoromethyl}-5,6.7 8-tetrahydronaphthalene-1.6-diol

cosrrpqunds of the formula la are

is isolated as an additional product alongside Example 197.

15 "H-NMR (300 MHz, CD;0D); & = 0.93 (t, 3H), 1.72 (ddq, 1H), 2.00 (dd, 1H), 2.01
(m, 1H), 2.40 (dd, 1H), 3.36 (m, 1H), 5.14 (s, 1H), 6.60 (d, 1H), 6.74 (d, 1H),
6.75 (d, 1H), 7.11 (d, 1H), 9.49 (s, 1H).

Example 199

n
20 b@
Cl
F

(55, 6K, 8R)-3-Chloro-8-ethyl-5-[(7-fluoro-2-methylquinazolin-5-yl)amino]
-6-(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol

=]
I

25 s isolated as an additional product alongside Example 197.



V) the radical R6 is selected from-CH3, -CH2-CH3, -(CH2)2-CH3, -CH(CH3)2
or -CH=CH2. 9) Stereoisoners according to one of Clains 1-8, characterized
inthat 15 1) the radicals RlL, R2 and R32itdependently of one another are
selected from-OH, OCH3, O, F, H Il) the radical R4 is selected from
2-methyl qu inolin-5-yl 20 2-nmethyl qui nazolin-5-yl 2-eth yl g ui nazol i n
-5-y | 7-flu oro-2-nmethylq u in azol in-5-yl,

8- f 1 uoro- 2- rretmNMRI(BaacMHa emon) & =8.92 {4, gen ot Bgrtatihynewmazw M9y, 1leg 25
quinolin-2(1 H-on-5 Iucroqu

X nol i n- 2%& E% dy

i sochr onen- | - §R- BH)12.38 {ax, Whﬁt&ﬁ/(rﬁhilﬂhl%ﬁ 1l nB@-"yﬂ 108608 T.2(1
5-yl, I h d 51 th di cal R6

g%lggtedyfro 67@A§ ?Héﬁgvgﬁg ﬁﬁ éi&?gféﬁgan V) s riogcgtereo:zoners

according to one of Clainms 1-9, characterlzed in that the enanti omeric
conpounds are present in the | (x,2a,4[3 configuration of the 1-

am no-1, 2, 3, 4-tetrahydr onapht hal en-2-ol parent structure. 10 11)

St ereoi soners according to one of Cains 1-10, specifically (5a,

6a, 8, 0) 2-fluoro-8-nethyl-5-[(2-methyl quinolin-5-yl)am no]-6-(trifluoronethy
1) - , 7, 8-tetrahydronapht hal ene-1, 6-diol (+)-(5a, 6a,

8fi)- 2 quoro 5-1(7-fluoro-2- nethquU|nazolin-5-y|)anino]-8-nethyi-
(trifluoronmethyl)-5,6,7,8-tetrahydronapht hal ene-1 ,6-diol 15 (-)-(5a, 6a,
8,0)-2-fluoro-5-[(7-fluoro-2-nmethyl qui nazol i n-5-yl)am no] - 8- net hyl - 8-



(trifluoromethyl)-5,6,7, 8-tetrahydronaphthal ene-I ,6-diol (5a, 6a,
8,6)-2-fluoro-5-[(8-fluoro-2-nethylqu inazolin-5-yl)am no] 8- net hyl - 6-
(trifluoronmethyl)-5,6,7,8-tetrahydronapht hadiene-1, 6-diol (5a, 6a,
8)3)-5-[(7,8-difluoro-2-nethyl qui nazol i n-5-yl)am no]-2-fluoro-8-nmethyl-6 20
(trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-1, 6-di ol (5a, 6a,

8Q) - 2-fl uor o- 8- net hyl - 5-[ 2- et hyl qui nazol i n-5-yl )am no] - 6-

(trifluoronet Y|ainksb. 7.8-tetrahydronaphthal ene-1, 6-diol 5-{{(5a, 6a,

80Q -1, 6-di hydroxy-2-fluoro-8-nethyl-6-(trifluoronethyl)-5,6,7, 8-

t et rahydr onapht hal en-5-yl ] am no}quinolin-2(1 "-one 25

8-fluoro-5-{[( et hoxy- 4- met hyl -
(trifluoronmeth p‘%‘té%oéscg%ﬁ%cytﬁgﬁgéoﬂsﬁg{qﬁiél(@ 1-yl]am no}lqu i noI in-2(1
H-one (+)-5-{[(1 a, 2a,

4fi)-6-fluoro-2,5-di hydroxy-4-nethyl-2-(tgifluoromethyl)-1,2, 3,4-
tetrahydronaphthalen-I-yI]anino}-8-f|uoroou+holin-2(| H) - one -216-
(-)-5-{((1a, 2a, 4j R
-6-fluoro-2, 5-di hydroxy- 4-net hyl - 2-
t et r ahydr onapht hal en- 1- yI]anino}fﬁ-‘
4/ 3j - 6-fl uoro-2, 5-d i hydroxy- 4- met hyt<Z :ronethyl) 1,2, 3,4-
tetrahydronaphthalen 1-yl]am no}- -nethylp thal@2in-1-one 5 (5a 6a,

8a) - 2-fl uoro-8-net hyl -5-[(2-nethyl qu i nol HN<5-,yl ) am no] - 6-(trifiuoronethyl)
5,6,7, 8-tetrahydronaphthal ene-1, 6-di ol (5a, F%a 8a)ﬂa)fluoro 5-[(2-met hyl qu
|nazoI|n 5-yl)am no] -8-nethyl-6- (trifluoronethyl)-5,6,7,8-tetrahydro
napht hal ene-1, 6-di.ol (5a, 6a,

8a) - 2- f | uor o- 30MNECh | Lor o- 2- net hyl qui nazol i n-5-yl ) ani no] 10

8-nmethyl -6-(trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-1, 6-di ol (5a, 6a,

8a)-5-[(7,8 'd'ﬁiéﬁﬁz Gﬁ&@%rg{érngﬁ%?lohg dﬂér%e@ﬁy&bééH%ﬁ&?sa%Mw

met hyl)-1, 2, 3, 4-
ol.RA-2(1 H)-one 5-{10 a, 2a,

6-(trifluoronethyl ydr onapht hal en
833) - 3- chl or 0- 2- f | groop 8a hatdgen-defn| 2nmagitionhtysubkstdliied-(6yC paaikgbjroup, an

52, 5/ 5) - 3- ohl or o- 3-AEBAL ’gu?%t%tﬁeb?ﬂ@%%%%@?%%'@“ﬁé@. Gich afftala Gropes2
(50, 65 803 eni oS50 PATIUSHaBRY ol & Hand grobs & PROMIERBRE I e mol 8-
net hyl - 6- (trif | uor crekhamd RS tégather amaglmm selapietfedrartbe gréums €-(CHy),-O-,
10 —0-(CHz)p-CHaz-, -O-CH=CH-, (CH2)n+2-, -NH-(CHg2)n+1, -N(C1-C3 alkyl)-
(CH2)n+1, -NH-N=CH-,
n being = 1 or 2 and the terminal oxygen atoms and/or carbon atoms
and/or nitrogen atoms being linked to directly adjacent ring carbon atoms,
or NR°R®,
15 R® and R® independently of one another being able to be hydrogen, C1-Cs
alkyl or (CQO)-C+-Cs alkyl,

R® is a hydrogen atom, a hydroxyl group, a halogen atom, a cyano group, an
optionally substituted (C4-C4g) alkyl group, a {C1-C+0) alkoxy group, a (Cs-
C1) alkylthio group, a (C+-Cs) perfluoroalkyl group,

20 R* s a Cy-Cyalkyl group optionally substituted by 1-3 hydroxyl groups,
halogen atoms, 1-3 (C¢-Cs) alkoxy groups,
or is an optionally substituted {C3-C7) cycloalkyl group, an optionally
substituted heterocyclyl group, an optionally substituted aryl group, a
monocyclic or bicyclic heteroaryl group optionally substituted

25 independently of one another by one or more groups selected from



(5a, 6a, 8,8)-3-chloro-2-fluoro-5-[(8-fluoro-2-nethyl qui nazolin-5-yl)am noj
20 1-nmeth oxy-8-nethyl-6-(trifluoronethyl)-5,6,7,8-tetrahydronapht hal en-6- ol
(5a, 6a, 8Q-3-chloro-2-fluoro-5-[(8-fl uorpt2- met hyl qui nazol i n-5-yl)am no]
8-nmethyl -6-(trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-1, 6-di ol

(5a, 6(x,

8p)-3-chloro-5-[(7, 8-difluoro-2-nethyl qui nazol i n-5-yl)arnino]-2-fl uoro- 8-

met hyl -6- (trifluorgq ccg-tdg}vb] FoupsEwiridH Alay bpRionn bé|sabst|tllteﬁ:}d k3 Rjdroxyl
(5a, 6a, 83)-3-chloro-2-1 uokrygg u}r}egé ﬁiag r?rgth IIwé]w nol i n-5-yl ) am ng _xy

6-(trifl uoronet hyl ard-3 GOQR! eQ r(&#ﬁiﬁﬂﬁi"é‘ﬁc’ﬂp% halagen @tgmg @P‘Yé

2a, 4,6)-7-chl

1?2, 3, 42tet fah%?o%a%ﬁ?ﬁa ﬁhi&ﬂ?ga%%§fﬁgl n:)éeér!aﬁbf% g)&ghbl'l H‘ a,

iaz gj 2) t 7t chlhotr]I 0- bpﬁnﬁfliﬁmlydom?msﬂ-ﬂl mtnogematmfn;hdf;‘x(ml diygencatahis;fr)dlo:go
etra rona al en am n ul nol I n- a, a,

4/ 3)-7-chl &ro- % 5- dlg ﬁ@m%@@ﬂ&m‘vi‘k@ ¥R/ 9LOAPE; i |lf|l_3)P ‘P'ﬁﬁ’“hls

1,23, 4 tetr ahyd r%@@#&%ﬁﬂ'g‘?&&wb&.ﬁ%m}a &y QESFRAYOGIRS B HeladfineoOhe 217

(51, 6a,

8a) - 3-chl oro-2-fl uQe@aBydTthphthﬁle[r(e&ymmyhnwltrmtg poss$iblel fpathis bitedoaryl
(trifluoronethyl)-5, 6,7, 8-tetrahydronapht hal ene- 1, 6-di ol 5a, 6a,

8a) - 8- met hyl - 5- [ - 2-GfRURPPLHENAM tiorpeshﬁpaﬁnw@}ﬂ # C(”ter?rffﬂefﬁ’é ‘hyl )-5, 6, 7, 8-
t et r ahydr onapht hal ene-1, 6-di ol 5

(5a, 6a, 8p) - 8- hy|%§ b1 g}aamgi @wupqir'dh Sptkinayioardy &r Iy HlbHASREONE Ly 5. 6

, 7,8- tet h th

ga ? ?) eﬁr'IEE%/hyf):?%ﬂl(ﬂZIﬂ;;‘ﬂl}dg@tjl@@)lcydoﬁlé(yl grmmpna](C@Qaﬂalkyl[QﬁCO)wCl@ﬁlbyJ5 6, 7,
- etra rona al ene-.l, 9- 0 a a,

80 - B ot b aet! z%wféﬁaalkﬁnv@églﬁmmfkyég 4. A IRERREN B0 8 7 5.

10 tetrahydronapht SaliyPetirBlydiadroBd. (C,-Ca) alkenylheterocyclyl group, an aryl
8/ 6)-8-ethyl-5-]2- Zethy unnaZ(g |Yng 1) r%oa- - trylf uorg yﬂ p-5 6% 8-

t et r ahydr onapht hal @teup,,ﬁ{@li %)e(lhgolarwsgmu@aa (Cz Cg)alkenylaryl group,

8#) - 8- et hyl - 2- quor s th ui nazol i n-5-yl)am no] - 6-
(trifluoronethyl)- %‘EY@?% LH’r?apht hal ene-1, 6-di ol 15

(-)-(5a, 6346/ 3) - 8- %tmblnngyéllc%}r&cyﬁfhb(r?eté%hﬂbfb%ww%i% 8 o'bmhbmnpdtn@ted

(trifluoronethyl)- 7,8-tetrah dronaphthalene 1,6-d
8R) - 8- et hyl - 2-f| uorby q- Hetqgraupe, 1z=2r(é11ffa}d)@kwhamnm-152 W)Qrsiakhpxxagroum

1-3 halogen atoms, 1-2 exomethylene groups and which contains 1-3

nitrogen atoms and/or 1-2 oxygen atoms and/or 1-2 sulphur atoms, a

(C1-Csg)alkylheteroaryl group or a (C;-Cg)alkenylheteroaryl group, a (C,-
20 Cs)alkynylheteroaryl group

it being possible for these groups to be linked via any desired position to

the tetrahydronaphthalene system and it being possible for these groups

optionally to be hydrogenated at one or more sites,

R® is a methyl, ethyl, propyl, isopropyl group or ethylene group

25  with the exception of 6-fluoro-1-[(2-methyiquinolin-5-ylyamino]-4-ethyl-2-
(trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-2,5-diol,
and also the salts of the sterecisomers of the general formula la with
physiologically tolerated anions.

2) Sterecisomers according to Claim 1, characterized in that the 1-amino-
30 (1,2,3,4)-tetrahydronaphthalen-2-ol parent structure has a (1S, 2R, 4R) or
(1S, 2R, 48) configuration.



(trifluoronethyl)-5,6,7,8 -tetrahydronapht hal ene-1, 6-di ol (5R 6S,
8S)-6-ethyl -2-fluoro-5-[(7-fluoro-2-nethyl qui nazol i n-5-yl)am no]-6- 20
(trifluoronmethyl)-5,6,7,8-tetrahydronapht hadsene-1, 6-diol (+)-(5a, 6a,
81)-8-ethyl -2-fluoro-5-[(8-fluoro-2-nethyl qui nazol i n-5-yl)am no] - 6-
(trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-1,6-diol (-)-(5a, 6a,
8,6)-8-ethyl-2-fluoro-5-[(8-fluoro-2-methyl qui nazol i n-5-yl)am no] - 6-

(trifluoronet r1})|Steltiaofi‘sr.\rﬁers&aécf@;Trtﬂmb)tdr[:ﬂ.e\li‘ﬁiﬁﬂmfr|2<’:1chﬁi’aﬁctbrl&e(.‘lllﬁlthilﬁoa(ﬁlﬁ’e 6a,
8,6)-5-[(7,8-difluoro-2-nmethyl qui nazolin-5-yl)a l -ethyl - 2-f1 uoro- 6-,

(trifl uoronet RfpMatceing of. tb@ﬂ?Wr@Wﬁh@ﬁaﬁéﬂéwm la,emanry substitgents asR'
4/1) - 4-et hyl - GJ oro- 2, 5-di hydroxy-2-(trifluoromethyl)-1,2, 3, 4-

t et r ahydr onaph aI en- 1- yI]am no)qui nolin-2(1H -one 5-{[(1 a, 2a,

4p) - 4heél hyl - GRﬁﬁhlUlf)laOe %ehﬁtﬁcbhﬁ;deﬁeﬁ@é};dlﬂw Mﬁmcrthéufgommbfgrbhpbﬁ% al{kl[ﬂll( fﬂ
t et rahydr onapht hal en- yor oqui nol j n- a,
20, a17)- 456t Hia SRy, (RORD: NBURT yciboRgtiioreakyl (PaRBL RYITpi) oyars-a-

E e; r gh%/dz gngpr}gﬁgl el ﬂwdiéblaﬁ@%ﬁ'ﬂi) ﬂw%ré&f‘&rr%g ROLLBsRUntDWIER aré Lelected
-4-ethyl -6-fl tjn:rmﬂ?e gfcmmaﬂnﬁirpgén atornf & hedxgt gmlup— a,haldyeh atom, a cyano

t et rahydr onapht hal en- 1- no}-8-flu qU|noI|n 1 a, 2a,
4/ 3) - 4- et hyl - @rpvnoarbozyrmﬂm%ﬁlww 28(4&3 ) #IKylreHBt ﬂfﬁc) Cpﬁ)é'kozw&s

tetrahyd 2- - 5 5- 1 a, 2a,
47x - ot hyl - 6E1 g Bl LB s Cr Sy PR bR ey 257, & 2
t et rahydr onapht hal en-1-yl ] arni no}| soqui nolin-(2H) -one 5-{[(1 a, 2a,
4/1)-4-et g# ) 6‘) éo(? c?rn? d#%g |5'1§Xt§ i %frdl %'f&%:?é%te}iz%d inrthat R* is a
tetrahydr aphﬁ ) ? frs

8a) - 8- et hyl - 2- Hdtumeycﬂm[l(a%mtwmammﬁl isrstﬁvsﬁtu)t@dfblycﬂycﬁoiyﬂ halogen atoms,
(trifluoronethyl)-5,6,7, 8- tetrahydrona&ht hal ene-1, 6-di o

Oa) - 8- et hyl - 2-49pgsially flup(ine Andriorineyd mﬂsaqumbgwpﬁ (whm @mfrtb?m@elves

trifl t |
b2y - 6 ot ny! - 2-diGBRNT bE P ERASTEPHIRRN GRBRICH 53 WRory giflpsh COOR™
(trifluoronet ybips, R > heing Bym@lg)edrwa@pmsf}‘a"@n?eép@c@nlwdnellw (Cz-Cs) alkeny!
(5a, 6a,8a)-5-[(7,8-difluoro-2 yl qui nazol i n-5-yl )am no] - 8- et hyl - 2-f | uor o-
6- (trifl U8rordroups.)fubly er paslytf@{quaﬁm Enclpnitaliey! @reuns, @sgesially CF3, CFH;, or

C.Fs, (C1-Cs) alkoxy groups, especially methoxy and ethoxy, NR®R® groups,
especially NHz, N(CHs}, or NH{CH3}, cyano groups and also keto groups which
are formed with a carbon atom of a ring of the hetercaryl group, and oxygen,
which forms an N-oxide with a nitrogen atom of the ring optionally present.

20  5) Stereoisomers according to one of Claims 1-4, characterized in that R* is a
heterocyclic radical which in turn is substituted one or more times by fluorine,
chlorine, OH, CHa, CF3, CFH3, or C,F5, OCH3, OC;Hs, NH;, N(CH3); and
NH(CHz3}, cyano, keto, oxygen.

8) Stereoisomers according to one of Claims 1-5, characterized in that R’ is a

25 (C4-Cs) alkyl group or an optionally partly or fuily fluorinated (C4-C3) alkyl group.

7) Stereoisomers according to one of Claims 1-6, characterized in that the

compounds of the formula la are present in the form of salts with physiologically

tolerated anions, specifically in the form of the hydrochloride, sulphate, nitrate,

phosphate, pivalate, maleate, fumarate, tartrate, benzoate, mesylate, citrate or
30 succinate.



5-{[(1 a, 2a, 4a)-4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoronethyl)-1, 2,

3, 4- tetrahydronapht hal en-1-yl]am no}qui nolin-2(11-1)-one

(H)-5-{[(14a, 2a, 4a)-4-et hyl -6-fl uoro-2, 5-difmadroxy-2-(trifluoronethyl)-1, 2, 3,
4 20 tetra hydronapht hal en-1-yl]am no}-8-fluoroquinolin-2(1 H)-one a,

2a, 4a) - 4-et hyl - 6-fl uoro- 2, 5-di hydroxy-2-(trifluoromethyl)-1, 2, 3, 4-

t et rahydr onapht hal en-1-yl]am no)-8-fluoroquinolin-2(1 H-one 5-{[(1 a, 2a,

4a) - 4- et hy| - 6-¢)|Stercdisbrhe@ M?@Ngtaméimg‘1-09&h§f§d1¥|‘i}zed,iﬁ,th3t 4-
t et r ahydr onapht hal en- 1-yl ] am no} - 2- net hyl pht hal azi n-1-one 25 5-{[(1 a, 2a,

4a) - 4- et hyl - 6-fl uoro-2, 5-di hydroxy-2-(trifluoromethyl)-1,2, 3,4

t et r ahydr onapht hal gn- 1- yhé paaieakir'o ®%idmel Rhindapbnesstly 5&5&4 inéthe?@fe
4a) - 4- et hyl - 6-fl uoro- 2, 5-di hydroxy-2-(trifl uoromethyl) - , 3, 4-

t et r ahydr onapht hal en- | - yejeptehdpnsochr onen-1 -one  (5a, 6a

8/ é% g %(% gt thy![ qwhngzol_Qﬁh'ﬁﬁ:éﬁ@owépé‘%H%o 86pr opyl -6-(trifluoronethyl)
- , 6,7,8-tetrahydron a - 17'6- '(‘Ba, 6a,

8a) - 5-[ (2- et hyl qui nazol i n-5-yl)am no] -2-fluoro-8-propyl-6-(trifluoromethyl)-
5,6,7,8-te rahydro pht Ien diol -219- (51, OR

8R) - 8- et hyP- 2, 3- di P uor 'T i 'nét edﬁﬁ‘ﬁ‘ﬁ’& n-5-yl ) ani noj -
6-(trifluoromethyl)-5, 6.a7quioli, | URESAGR phalaaand dfods Bhiditi (52,

6a, 8, 8) - 8-et hyl - 2, 3- dlfluoro- - | uor o- 2- met hyl qui'nazol i n-5-yl)am noj -

6-(trifluoromet hyI) 5, Gsmbsumw aea;mdommwmmammaeby raeldybor ethyl,
(-)-(5a, 6a, 8p) - 8-et hyl -

no] 6-(trifluoronethyl ) d6£ﬂl§f lésuglgel?sftgﬁlll%grzgﬁ%ﬁjno 5‘%8&%3 T}/eéotg)f ﬂ'l?zrorlt%g 56?3 yam

8R)-8-ethyl -2, 3-difluoro-5-[(8-fluoro-2- rrethyl qui nazol i n-5-yl)am no] -
6(tr|fluororrethyl) 56,7, 8-tetr dron al en

8R)-8-et hyl -2, 3-dilf) uorthe Safﬁ'Fq”gh i4n ¢ Qf' M‘ﬁwhﬁi"bﬁé&'&}r'r‘%@ G- 5F§arﬁ"%] 10
6-(trifluag Porrethyl) 5, 6.,4f §ptetrahydronaphthal ene-1,6-diol (+)-5-{[(1la, 2a,
4/ x-4-ethyl -6, 7 dlfluor(?% oS- di hydroxy-2-(trifluoromethyl)-1,2,3,4-

t et rahydr onapht hal en- 1- ydn]dam no}quinolin-2(1 H-one (-)-5-{[(1 a, 2a,

4/ 3)-4-ethyl -6, 7-di fluoro-2, 5-dihydroxy-2-(trifluoromethyl)-1,2, 3,4-

t et rahydr onapht hal en-1-yl]am no}quinolin-2(1 H)-one 15

(5a, 6a, 8p) - 8- et hyl 42) 3- dhé radical-R® {s(s2ieatéd fioguiQlds,i-CH-G H) 2T RIR]-CHs,

-CH{CHj3); or -CH=CH,.
9) Stereoisomers according to one of Claims 1-8, characterized in that

15 1) the radicals R', R? and R® independently of one another are
selected from
-OH, O-CH;, CI, F, H,

I)  the radical R* is selected from

2-methylquinolin-5-yl

20 2-methylquinazolin-5-yl
2-ethylquinazolin-5-yl
7-fluoro-2-methylquinazolin-5-yl,
8-fluoro-2-methylquinazolin-5-yl,
7,8-difluoro-2-methylquinazolin-5-y!,

25 quinolin-2{1H)-on-5-yl,
8-flucroquinolin-2(1H)-on-5-yl,

isochromen-1-on-5-yl



6-(trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-1, 6-di ol

4,6)-4-ethyl-6,7-difluoro-2, 5-dihyd roxy-2-(trifluoronethyl)-

t et r ahydr onapht hal en- 1- yl ] am no} pht hal azi nz4s-one 3-c h to

5-{[(1 a, 2a,

ro-8-ethyl-2-fluoro-5-[(2-nmethyl quinazolin -5-y | )amno]-6-(t rif

et by I) 20 5,6,7,8-tetra hydronapht hal ene- 1, 6-di ol

2,3, 4-

lu orom

3-chl oro-8-ethyl-2-fluoro-5-[(7-fl uoro-2-nethyl qui nazol i n-5-yl)am no] - 6-

(trifluoronethyl)-5,6, 7,8miethylphthalaziraplsrdlyene- 1, 6- di ol
5-{[-7-chl oro-4-ethyl-6-fluqro-2

t et r ahydr onapht hal en- 1- y‘F‘}%WWH}%ﬁ"ﬂ 2(1 H) - one 25 5-{[-7-ch
| or o- 4-et hyl -6-fluoro-2,5-d |hydroxy 2- (trlfluoronethyl) 1,2,3,4-

t et r ahydr onapht hal en- | - yI am no §och -yl I am nol i sochronmen- |

8p) - 2- f 1 uor o- 5- [ ( 2-4HEet hythguadigabiRi is- 5CHY ) ani no] - 8- prop- 1-yI -

-one
6-

(trifluoronethyl)-5,6, 7ﬁ§1(5tetrahydr onapht hal ene-1, 6-di ol (5a, 64,

8a)-2-fluoro-5-[(2-nmeth i nazolin-5-yi)am no]-8-prop-1-y|

-6 30

(trifluoronmethyl)-5,6,7, 8- tetrahydronaphthalene 1,6-diol (5a,6a,8

P); 2 ftuore S (7 (4or 2 AR DAL s elarTclol o PLepe -, o

(5a, 6a, 8(x) -fluoro-5-[ (7Z¢H2EMR- 2- et hyl qui nazol i n-5-yl ) am no] - 8- prop-1-yl -

- (trifluoronethyl)-5,6,7,8-tetrahyd ronapht hal ene-1, 6-di ol

2-f

i hy dr xy 2-(trifluoromethyl)-1, 2,3, 4-

(5a, 64a,

uoro-5-[(2-methylg ui nol i n-5-yl)a mino]-8-(p rop-2-yl)-6-(trifl u
oromet hyl) -5, y‘f{) 7,Stéredi rh@ry%.‘_.ﬁ??iﬂattﬂ%in%’lﬁdiaﬁn@ﬁﬁ c'ia?a&fer%d in that the

ro-5-[(2-neth ui n azo mino]-8-pro p-2-yl-6-(t

romet hyl ) - 5, Geriarﬁlotrﬁarrcamrdpwmﬂaﬂeqbreaenmn6heh1al2a 4p confi gurat;on of the 1-
4- et henyl - 1-[ (B-fl uoro- 2- qui nazol i n-5-yl)am no] -2-(trifluoromethyl)-1,

2.3, 4- tetr ahyajp@@abth%t@tﬁawq;png@hthalen -2-0l parent structure.

5- ([ 4- et henyl - 2- hydr oxy-2-fluoro-2-(trifluoronethyl)-1, 2, 3, 4-
t et rahydr onapht hal en- 1-yl ] am no} qui nol i n-2(1 H)-one 5- {[4 et h I-2 hyd
roxy- 2- f | d8r o-PH)( tStefeidnproats aggordingdodne af Glamns dr'idh specifical
yl]-am no}quinolin-2(1 H-one 3-ch | o ro-8-ethyl-5-[(7-flu oro 2 met hyl g u

I nazo i n-(%-ce/éc},gﬁﬂbiﬂu%rg—ls-r%-em)fl-iSf-[l(2-'lJneCih{fl8ufﬁ%‘iirqyfl)-}l')amino]-S-(triﬂuoromethyl)—

5,6,7,8-tetrahydronaphthalene-1,6-diol

(+)-(5a, 6a, 80)-2-fluoro-5-(7-fluoro-2-methylquinazolin-5-yl)amino]-8-methyl-6-

(trifluoromethyl}-5,6,7,8-tetrahydronaphthalene-1,6-diol

15  (-}(5a,6a,88)-2-flucro-5{(7-fluoro-2-methylquinazolin-5-y!yamino]-8-methyl-6-

(triflucromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol

(5¢, 6a, 8)-2-fluoro-5-[(8-fluoro-2-methylquinazolin-5-ylyaminc]8-methyl-6-

(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol

(5¢, 6, 80)-5-[(7,8-difluoro-2-methylquinazolin-5-yl)amino]-2-fluoro-8-methyl-6-

20  (trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol

(5a, 6, 84)-2-fluoro-8-methyl-5-[2-methylquinazolin-5-yl)amino]-6-

(trifluoromethyl)-5,6,7 ,8-tetrahydronaphthalene-1,6-diol

5-{[(5¢,64,8p)-1,6-dihydroxy-2-fluoro-8-methyl-6-(trifluoromethyl)-5,6,7 8-

tetrahydronaphthalen-5-yllamino}quinolin-2(1H)-one

25  8-fluoro-5-{[( 1o, 2cx,4)-6-fluoro-2-hydroxy-5-methoxy-4-methyl-2-
{trifluoromethyl)-1,2,3 4-tetrahydronaphthalen-1-yllamino}quinolin-2(1H)-one
(+)-5-{[(1 &, 2¢, 4 B)-6-fluoro-2,5-dihydroxy-4-methyl-2-{trifluoromethyl)-1,2,3,4-

tetrahydronaphthalen-1-yllamino}-8-fluoroquinolin-2(1H)-one



15 5, 6, 7, 8-t et rahydr onapht hal ene- 2, 6- di ol

5-{[7-chl oro- 2, 6-di hydr oxy-4-ethyl -2-(trifluoronethyl)-1,2, 3, 4-
t et rahydr onapht hal en- 1-yl ] am no} qui nol i n- 2¢{ .H) - one 5-{[2

5-di hydr oxy-7-fl uoro-4-nmethyl -2-(trifluoromethyl)-1,2, 3, 4-

t et r ahydr onapht hal en- 1-yl ] am no} qui nol i n-2(1 H)-one 20

5-{[ 2, 5-di hydroxy-7-fluoro-4-nethyl-2-(trifluoronethyl)-1,2,3,4

t et rahydr onapht h e fl hyl)-1,2,3,4-

52 (12, B cl nyarchy B G Bk 2 o e 2 iflugrometyyl)

t et r ahydr onapftetrahyadroﬂaphtjham hellagiedi-Srfloaraquinadin-2(1H)-one

5-{[ 4- et hyl 2 r trifluoro 1,2,3,4.25
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t et rahydr onapht haI en-1-y %} i sochronen- 1-one 30
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by S ey el ol ey s A R R e B fﬁﬁ*f{sﬁ* 5% 3.
tetrahydr onapmﬁmeﬁ!@mbtwhla@ me}teﬁaﬁyuraﬁbpﬁth&(eau)‘r gnfiok 221 5-{[ (IR 2S,
4R) - 6-chl oro- 2, 5-di hydroxy- -n'ethyl-2-(tr|fluororrethyl)-l 2,3, 4-

t et rahydr onaph(ﬁ@,lﬁarﬁd) 2Huard-H4{8-fiustoekimeshylguinagolin-and) asnmpll S, 2R, 4S) - 6-
o or 0 S G e 8 4 APLTR N ey igAd A Eig o onapht hal
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4R) - 6- chl or o- 2A5% Gw BFBHHee- %ﬂyﬁgﬂ 8aoeihyl- 51[@0W@Hylwn§z@mz59ﬂ)@mln@l
49) 6 onl o o 20 GTrgHEIMES S eI Bppe SR L BB T sl o
t et r ahydr gmaphisacs £ 8:4)-3-cHidrd2-Aabra35f[{ Uicro12-Mhedby 1§ QinaBofn-808)amino]-1-
methoxy-8-methyl-6-(trifluoromethyl}-5,6,7,8-tetrahydronaphthalen-6-ol
(5¢,6a,80)-3-chloro-2-fluoro-8-[(7-fluoro-2-methylquinazolin-5-yl)amino}-8-
methyl-6-(trifluoromethyl}-5,6,7,8-tetrahydronaphthalene-1,6-diol
(5a,6a,8p)-3-chloro-2-filuoro-5-[(8-fluoro-2-methylquinazolin-5-ylyamino]
20 1-methoxy-8-methyl-6-(triflucromethyl}-5,6,7,8-tetrahydronaphthalen-6-ol
(5a, 6, 85)-3-chloro-2-fluore-5-[(8-fluoro-2-methylquinazolin-5-yl)amino]
8-methyl-8-(trifluoromethyi)-5,6,7,8-tetrahydronaphthalene-1,6-diol
(5a,6a,8p)-3-chloro-5-[(7,8-difluoro-2-methylquinazolin-5-ylyamino]-2-fluoro-8-
methyl-6-(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol
25 (50,6a,8f)-3-chloro-2-fluoro-8-methyl-5-[2-methylquinolin-5-yl)amino]-
B-(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
(+)-5-{[(1 @, 2, 4 5)-T-chloro-2,5-dihydroxy-8-fluoro-4-methyl-2-(trifluoromethyl)-
1,2,3 4-tetrahydronaphthalen-1-yl]-amino}quinclin-2(1H)-one
(-}-5-{[( 1 o, 2,4 3)-7-chloro-2,5-dihydroxy-6-fluoro-4-methyl-2-(trifluoromethyl)-
30  1,2,3 4-tetrahydronaphthalen-1-yiJ-amino}quinolin-2(1H)-one
5-{[(1 2, 2¢,40)-7-chloro-2,5-dihydroxy-6-fluoro-4-methyl-2-(trifluoromethyt)-
1,2,3,4-tetrahydronaphthalen-1-yl}-amino}-8-fluoroquinolin-2(1 H)-one



5-{[(IR, 2S, 4S)-6-chloro-2,5-D hyd

roxy-4-nmethyl-2-(trifluoronethyl)-1, 2, 3, 4-

t et rahydr onapht hal en- 1-yl ] am no} - 8-f | uor o=4174 qui nol i n- 2- one 15

5-{[ (IS, 2R, 4R) - 6- chl or 0- 2, 5-di hydr oxy-4-net hyl -2-(trifluoronethyl)-1, 2,3, 4-
t etrahydronapht hal en-1 -yl]am no}-8-fluoro-1 H quinolin-2-one 5-{[(1 R 2S,
4R) - 6-chl oro-2, 5-Di hydroxy-4-nethyl-2-(trifluoronethyl)-1, 2,3, 4-
tetrahydronap Iqui :Edlml la&ﬁho 6-

L amyoronaplad £ pal sXGH 20bo b A RgLS ol adniddinis TRl

t et rahydr onapr(trlihﬂoemmﬂrwl)}&ﬁﬁi&}lemahxqimnmhthalaneﬂ‘eﬁsilt{rl[( 1R 28

Lot r ahyar onapHBRAEREY yelM-aay2 Diaten NP o iaanokey (rflerothy-5.6.7.6-
4R) - 6- chl or o- %?kéf'ﬁ!rg E}w%]ezhenf% HZ (trlfl uororret hyl)-1,2, 3, 4-

t et r ahydr onaph en- quinolin-1 -one 25
5-{[ (I R 2S54R) {5, BbJaﬁ)@ﬂxeﬂwﬁmyﬁmmymm|h§6-y2amirro]i6-(tnﬂmmmqthw) 5627;8 4-
t et rahydr onapht hal en-1 - am no)-isochronen-1 -one 5-{[ (IS, 2R 4S)-

| oro-2, 5-di hygirakydrenap Wie@-ﬂﬁr(ﬂ'ﬂ uor onet hyl)-1, 2, 3, 4-

O oD P g MRS SRS S oy 57 o
tetrahydronaph@ﬁgﬁmﬁwh%m@} fLgigrhr onen- 1-one and 5-{[ (IS, 2R
4R) - 6- chl oro- 2, 5-di hyd roxy- 4- net hyl -2-(trifluoromethyl)-1,2, 3,4- tetr hyd

r onapht hal en- 1(5& ﬁa:r&mfﬂrmeémwrﬁ-bﬁﬂ‘nemylmmmolmZ&yl)am{r[q]+6 Rnﬂacgomethyl) -5,6,7,8
Lot r ahyar RapHERAMATOERN BRG] SISl ol nyc of ndol - 2. oné 4-{[(1 S, 2R
{50 oo boaon AP A PSSR L BB rbribn .70
4-{[ (1R 2S, 4S)teﬁathnathrﬁ4dhdqyﬁany 4-met hyl -2-(trifluoronmethyl)-1, 2,3, 4-
tetrahydronapht hal en- 1- 0 dro ndoI -2-0ne 4-{ S, 2R,
4R) - 6- chl or o- X 5w Ryef ;é,eﬂ‘]ly rfﬁmrozﬁ_ ﬁé ?tmi ﬁS}ﬂ'Y'iarQ'r@&' 2
e o8 o SRR, L, 7
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(tnfluoromethyl) -5,6, 7 8-tetra dronaphthalene 1,6-dio
(6S,6R, 8R)-8-ethyl-2-fluoro-5-[{7-fluoro-2-methylquinazolin-5-yl)amino}-6-
(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
(6R,6S,8S)-8-ethyl-2-fluoro-5-[(7-fluore-2-methylquinazolin-5-ylyamino]-6-
20 (trifluoromethy(}-5,6,7,8-tetrahydronaphthalene-1,6-diol
(+)-(5a,6a,80)-8-ethyl-2-fluoro-5-[(8-fluoro-2-methylquinazolin-5-yl)amino}-6-
(trifluoromethyl)-5,8,7,8-tetrahydronaphthalene-1,6-diol
(-}-(5a, 6, 8)-8-ethyl-2-fluoro-5-[(8-fluoro-2-methylquinazolin-5-yl)amino]-6-
(trifluoromethyl}-5,6,7,8-tetrahydronaphthalene-1,6-diol
25 (5q,6a,80)-5-[(7,8-difluoro-2-methylquinazolin-5-yl)amino]-8-ethyl-2-fluoro-6-
(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol
5-{[1 &, 2r, 4 5)-4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}quinolin-2(1H)-one
5-{[(1 o, 2a,45)-4-ethyl-6-fluoro-2-hydroxy-5-methoxy-2-(triflucromethyl)-1,2,3 4-
30 tetrahydronaphthalen-1-ylJamino}-8-fluoroquinolin-2(1H)-one
(+}-5-{[(1 @, 2, 4 5)-4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifluioromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoroquinolin-2(1H)-one



t et rahydr onapht hal en-1-yl ] am no}-1 H- qui nolin-2-one 5-{[
4S) - chl oro- 2, 5-di hyd roxy-4-ethyl-2-(trifluoronethyl)-1,
t et r ahydr onapht hal en- 1-yl ] am no}-1 H qui nop4gn- 2- one 15
5-{[ (I a, 2a, 41 )-6-chl oro- 2, 5-di hydr oxy-4-ethyl-2-(trifluoronethyl)-1, 2,3, 4-
t et rahydr onapht hal en-1-yl ] am no}-1 Hquinolin-2-cne 5-{[(1 R 2S,

4R) - 6-chl oro- 2, 5-d i hydroxy-4-ethyl -2-(trifluoronethyl)-1,2, 3, 4-

t et r ahydr onapht E trifro2or@athydint 253, 1 S,
ot aydr onapisigern bart ety A RS KA i MY
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tetrahydronapht al en- oro-1"H qui nol i n-2-one

5-{[ (1R 2S54R)5-ft thR a4 2- étm)i Byfﬂm—)’e‘ Stdittydyxy22(trifiubtamethybt h2/3)4-1, 2, 3, 4-
tetrahyd ron aphth alen-1-y Q}-.2H qui nO“EQ -one 5-{[ (1S, 2R
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tetrahyd
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hydr onapht hal qatré\hydrbaﬁpnmhﬂdrm I]amlmas}1sbcﬁrtﬁn5n{1[ér1e8 2R, 4R)-6-ch

| or 0- 4- et hyl - 5-di hyd roxy-2-(trifluoromethyl)-1,2, 3, 4-

tetrahydronapr(ﬁnaﬁce&a Bﬁtpﬂr&ﬁupr@h{e@amﬁ»&ylw'maw@-5 aDamigokf{| R 25,
4R) - 6-ch 5- di hyd hyl )-1, 2, 3, 4-

ot r ahydr dAapHituREAme T SR & fatid Brapiihalei PR | & ToR

4S) - 6- chl 0f0 ?( @qﬂdé B%My- ALiBM- 5%{7&%%6&5)@19{&%&{]%%}:0%-% “A)dtinbfb! ahyd

r onapht hal en- 1- o} 1 sochronmen-
5-{[ (IR, 2S, 4S)({rﬁkmlr¢rneﬁ}y4l) &Btﬁ/B-tétréhyﬂrbyathgleﬁe(t,B%dinbluor onet hyi)-1, 2, 3, 4-

4R) 6~ ehi or o Adeia Bar SRty g asle 51 é’é’r‘fw?& mmﬁwﬁﬁin%%&#n-%’-yﬁa%mm-s-
Zei{?%drzgnf{% rg’ oroﬁyy‘%@fﬁ}% %@EH@HE& cP?luoromet hyl)-1,2,3,4 10
tetrahydr Gﬁap%&?ﬁfﬁﬂaﬂ-&{tﬁ 8Id|ﬂlﬂ:}ro-'|2 ﬁrdﬂhﬁqdlhatdﬂdﬂ!Svl’)aﬁﬂﬁo] 8-ethyl-2-flucro-6-
(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
5-{[(1 a2 ¢, 4 )-4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifluocromethyl)-1,2,3,4-
tetrahydronaphthalen-1-yllamino}quinolin-2(1H)-one
(+)-5-{[(1 a, 20, 4 ) -4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3 4-
20  tetrahydronaphthalen-1-ylJamino}-8-fluoroquinolin-2(1H}-one
(-)-5-{[(1 a, 2, 4 x)-4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoroquinolin-2(1H)-one
5-{[(1 o, 2z, 4 a)-4-ethyl-6-fluoro-2,5-dihydroxy-2-(triflucromethyl)-1,2,3 4-
tetrahydronaphthalen-1-ylJamino}-2-methylphthalazin-1-one
25 5{[(1a 2a,4a)-4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifuoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-yljamino}isoquinoiin-(2H)-one
5-{[(7 o, 2, 4 2)-4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-

tetrahydronaphthalen-1-ylJamino}lisochromen-1-one
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2, 3,4-

(5a,6a,8p)-5-[(2-ethylquinazolin-5-ylYamino]-2-fluoro-8-propyl-6-(trifluoromethyl)-
30 5,6,7,8-tetrahydronaphthalene-1,6-diol

(5a, 6, 81)-5-[(2-ethylquinazoiin-5-yl)amino]-2-fluoro-8-propyl-6-(triflucromethyi)-

5,6,7, 8-tetrahydronaphthalene-1,6-diol
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tetrahydronapht am no}-7-f1 tor o- H- ui nol i n-2-one - 224 (5a, 6a,
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t et rahydr onapht hal ene
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b Ca oot e 2 3P . Zodiflyoro 2, 8-dibydroxy-2; (rfluorometl)-1 2,34~
g 1
et 1 ahydl dRapHBAcoAbRE AUNyIA. AcHuDt g rmethylopind - SYbAemal. 1. oho’ 5. ([ (1

a, 2a, 4a)-7-ig 8Pﬁ8§r¥me%hyl)l:’5%,9}édt Wdronapnma'lezﬁé-tl fé-!:l#o‘l’or omethyl)-1,2,3,4
5-{[(1 o, 2, 4 )-4-ethyi-6,7-difluoro-2,5-dihydroxy-2-(triflucromethyl})-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}phthalazin-1-one
3-chloro-8-ethyl-2-fluoro-5-[(2-methylguinazolin-5-yl)amino]-6-(trifluoromethyl)-

20 5,6,7,8-tetrahydronaphthalene-1,6-diol
3-chloro-8-ethyl-2-fluoro-5-[(7-fluoro-2-methylquinazolin-5-ylyamino]-6-
(triflucromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
5-{[-7-chloro-4-ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-ylJamino}quinolin-2{1H)-one

25  5-{[-7-chloro-4-ethyl-6-flucro-2,5-dihydroxy-2-(triflucromethyl)-1,2,3,4-
tetrahydronaphthalen-1-yllamino}isochromen-1-one
(5at,6a,8B)-2-fluoro-5-[(2-methylguinazolin-5-yl)amino]-8-prop-1-yl-6-
(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol
(5a,6a,8a)-2-flucro-5-[(2-methylquinazolin-5-ylyamino]-8-prop-1-yl-6-

30  (trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
(5c,6a,8p)-2-fluoro-5-[(7-fluoro-2-methylquinazolin-5-ylyamino]-8-prop-1-yi-6-
(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
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1,2, 3 4- tetramemmﬂmﬁwrenaﬁhthblemmne}mdl H- qui nol i n- 2- one {[(1 a, 2a,
4/3) - chl or o- ydr oxy- 4- et %qu met hyl - 2-(trifluoromet
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1, 2,3, 4- tetrahgd’ghﬁ%%ﬁ]tgﬁﬁ n_Lgyc}Team' no}-2H quinolin-1-one 5-{[(1 R 2S,

4S) 7- chl digo- 25- {[E-@thbWIFZ}hydlﬁ}xm ﬂud)r042¢nrlﬂyb|=02ﬁéthyi)4‘1l,21,6t;4}rret hyl ) -
1, 2, 3, 4-tetrahydronapht hal en- 1-yl ] am no} - 2H lin-1-one and - 225
5-{[ (1S, 2R 4Rirahydiongphthalen-drlaminojquinolin- (1H)-one

02,5 T STOH O AR 1204 seanyonsphittn--

a 2a 4a) - 7- chlp}amﬁqci}qdlnbydmxw-ﬁneet hyl - 4-et hyl - 2- (trifl uoronet hyl) -
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1,2,3,4-tetr atﬁ#ﬂﬁ’eclﬂmm-h,ﬁl-dahydroy(y-]daerihrbe—(BﬁtubcmneﬂwI)H,aLﬁAhoI i n-2-one
tetrahydronaphthalen-1-ylJamino}quinclin-2{(1H}-one
5-{[2,5-dihydroxy-7-fluoro-4-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}quinolin-2( 71H)-one

20 5-{[2,5-dihydroxy-7-fluoro-4-methyl-2-(triflucromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}isoquinolin-1(2H)-one
5-{[2,5-dihydroxy-7-fluoro-4-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-yl}-amino}isochromen-1-one
5-([4-ethyl-7-fluoro-2,5-dihydroxy-2-{trifluoromethyl)-1,2,3,4-

25 tetrahydronaphthalen-1-yllamino}quinolin-2{1H)-one
5-{[4-ethyl-7-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-yllaminolisoquinolin-1{2H)-one
5-{[4-ethyl-7-fluoro-2,5-dihydroxy-2-{triflucromethyl}-1,2,3,4-
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.

|
t rahydr onaph 2 2a,

R L T e R L e

2,3, 4- tetraﬁwmmbtﬁw'-@ﬁ-ﬂB%éﬂralﬁvdrohaﬁMhawnem 6riigt one -230- 5-([(I a

2a 4f) 4-et hyl -6-fl uoro-2 r 0X yl -2- trlfluoromethIa‘ , 3, 4-
tetrahydréﬁapkﬁ Hé1%r2514§$’} ?eﬁ’ﬂquf@}Z Qﬂlé rﬁzgy-ﬂrptmyloﬁ@etbglaz (igiHluorome yl)

8/1) - 8- ethyl - 21 bl3upi & ahyib RN ritRalked: 1AM ARG THRjuiddHN-23he Sind
5-{f(1S,2R,48)-7-chloro-2,5-dihydroxy-4-ethyl-6-methyl-2-(trifluoromethy!)-
1,2,3,4-tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinoclin-2-one
5-{[(1a, 2,4 5)-7-chloro-2,5-dihydroxy-4-ethyl-6-methyl-2-(trifluoromethyl)-

20  1,2,34-tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinoiin-2-one
5-{[(1R,25,485)-7-chloro-2 5-dihydroxy-4-ethyl-6-methyl-2-(trifluoromethyl)-
1,2,3,4-tetrahydronaphthalen-1-yljamino}-7-fluoro-1H-quinolin-2-one and
5-{[(1S, 2R, 4R)-7-chloro-2,5-dihydroxy-4-ethyl-6-methyl-2-(trifluoromethyl)-
1,2,3,4-tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one

25  5-{{(1qa,20,4a)-4-ethyl-2,5-dihydroxy-6-methyl-2-(triflucromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-2H-quinolin-1-one
5-{[4-ethyl-2,5-dihydroxy-6-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}isochromen-1-one
(58,6R,8R)-8-ethyl-2,3-difluoro-5-[(2-methylquinazolin-5-ylYamino]-

30  B-(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol
5-{[(15,2R,4R)-4-ethyl-7-fluoro-2,5-dihydroxy-6-methyl-2-(trifluoromethyl)-
1,2,3 4-tetrahydronaphthalen-1-ylJamino}quinolin-2(1H)-cne

1,
5-
1,
a,
1,2
a,
41i
te
4a
1,



(trifluoronethyl)- 5 6, 7, 8-t etrahydr onapht hal ene-1, 6-diol 5

(5S, 6R, 8R) - 8- et hyl - d| fluoro-5-[(2-nethyl-1-oxyquinolin-5-yl)am no]-
6-(trifluoronethyl)- 5 6, 7, 8-t etrahydronaphtdga | ene-1,6-diol 5-{[(1 a, 2a,
4a) - 4-et hyl -2, 5-di hydroxy-6, 7-d imethyl-2-(trifluoromethyl)-1, 2,3, 4-

t et rahydr onapht hal en-1-yl ] am no}-1 H-qui nolin-2-one 5-{[(1 a, 2a, 4/3)-2,
5-di hydr oxy-6, 7-di net hyl -4-ethyl -2-(trifluoronethyl)-1,2,3,4- 10

t et rahydronap rﬁ—g@‘J@ERMm-i%mﬂﬂ?} -fldord- ZIBLderﬂx?—ﬁollﬁ@tlﬁrl-Q[-(tﬂﬂworomethyl)

2a, 4a) - 2, 5-di 1%/ roxi/‘a di met hyl -4-ethyl -2-(trifl uororrethérkb
t et r ahydr onapHt. Ak tuahv@rqlaaﬁm leg-Fylamion- Hﬂqermmmw cme{[(l a, 2a,

4/1)-2,5-dih R’ 2 I fa

tetaahydrohaﬁﬁﬁﬁ% 14ﬁ{/+' 'ﬂ%'%%?ébdrlﬁyqrb& u!:ﬁ%?) i A- '}H(l)gnr')er%%{%{l[(l

2a, 4a) -2, 5-di hwnl,myetﬁah@ddﬁamﬂmﬁeﬁ 'eylnmhrr@}—(at-mdrbqommlﬁwH)-oheZ 3 4-

tet rahydronapht hal en |l a e% | ngl i n- 1- gne _ké 1)-2,

5 Ty 1 By Bt 1A AR ety - YProsz.branydrasy-Sripetpi- Gicromatnyl-

t et rahyd | £Rstls 5- 5S,
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chl oro-8-e -d i r oxy-2-6- uor ome
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8R) - 2- ch HOr o-Brettwyi6-friflicrometoyp55, mtlleyrhtwdmaphtrrm@wh)amaho] 6
(trifluoromnet tetrahi_?rona e-1,6-d

SRy -3 ohi or o- dL-GI TS PRASLA5r zﬂq%@m%myﬁm B aSoromauoyLe.s -
(trifluoronet W¥{r5ﬁs%rﬁn5 rsf‘ég{'?{me ge r ﬂb%m% ﬁFdl ol. 30 12) Process

for preparing stereol so ormu a according to Caiml,
char act eri zed 5-{j(1312R,4Rp4 GpdietoiTHfluqroe; SHidoasoxi-2 i(riflugesraetiyE bRBj4a - 231

Speti 1ied | n EaNYATenSRM AR YDRMRAIOBRIBA 1BFOBS addi i on of organi ¢ or
| Nor gan ¢ 18C] Sfl-g[ﬁsz,gdh‘ﬁd’!‘;)%,%Qdi@&yl—?ﬂﬂﬂrolﬁfﬁﬁ{y@?&ﬁf-(trmubP&néﬁ‘Pny'l brop - 70C
tetrahydronaphthalen-1-yllamino}-7-fluoroquinolin-2{1H)-one
5-{[(15,2R,4R)-4,6-diethy!-7-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-7-fluoroquinolin-2(1H)-one
5-{[(1R,28,4R)4 6-diethyl-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-

20  tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one
5-{[(15,2R,45)-4,6-diethyl-2,5-dihydroxy-2-(trifluoromethyl}-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one
5-{{(1R,25,4S5)-4 6-diethyl-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one and

25  5-{[(15,2R 4R)-4,6-diethyl-2,5-dihydroxy-2-(trifluoromethyl}-1,2,3 4-
tetrahydronaphthalen-1-yljamino}-1H-quinolin-2-one
5-{[(1R,2S,4R)-4 6-diethyl-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one
5-{[(15,2R,4S)-4 6-diethyl-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3 4-

30 tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one
5-{[(1R, 25,45)-4 6-diethyl-2 5-dihydroxy-2-(triflucromethyl}-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one



and rearranged to give the conmpounds of the general formula (Ill), H R R
Lews acid NRA ITMRR RZOH R RIRZIHN 5 (Il) (Ill') and are
subsequent |y hydrogenat ed, di astereoselect?2arely if desired, catalytically
to give conpounds of the general formula (la), R R hydrogenation R2 OH W
OH R3~Rs HW RRHNR10 (I11) (la) in which R6 corresponds to an ethyl
group. -232- 13) Process for preparing stereoisoners according to Caim12,

characterized 5-{[(18, Izpetm)r-maememy@fz 8- bmydmtal(tnﬂaomm@thw)wwre converted by
an optionally enantioselectivel Y cond uct ed ene reaction with chiral Lew s

acids into thée“%%\(ﬁignﬁlél&théfefl‘ﬁﬂ lgetiraled-fluerniAuinglinad®eubsequent I y, by
reduction, Z)Sﬂ" é@%ﬁcﬁtﬂ %"ﬂléatﬂ %?-W ﬁﬂum'a?ol?r??;%ﬂ%ﬂﬁfb‘i _eMthifludPBhiEay)-known

to the skille per’s I'S gener at’e
5,6,7 8-tetrahydronaphthalene-1,6-diol
5 (58,6R, 8S)-2,8-diethyl-5-[2-methylquinazolin-5-ylamino]-6-(trifluoromethyl)-

5,6,7,8-tetrahydronaphthalene-1,6-dio!
5-{[(1a, 2,4 8)-7-chloro-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamine}-1H-quinolin-2-one
5-{[(1a, 2, 4)-7-chloro-2,5-dihydroxy-4-ethyl-2-(trifluoromethyi}-1,2,3 4-

10  tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinaclin-2-one
5-{[(1S,2R,4R)-6-chloro-4-ethyl-2 5-dihydroxy-7-flucro-2-(trifluoromethyl)-
1,2,3,4-tetrahydronaphthalen-1-ylJamino}quinolin-2(1H)-one
5-{[(1S, 2R, 4R)-6-chloro-4-ethyl-2,5-dihydroxy-7-fluoro-2-(trifluoromethyil)-
1,2,3 4-tetrahydronaphthalen-1-ylJamino}-7-fluoroquinolin-2(14)-one

15 5-{[(1S,2R,4R)-6-chloro-4-ethyl-2 5-dihydroxy-7-fluoro-2-(trifluoromethyl)-
1,2,3,4-tetrahydronaphthalen-1-ylJamino}-8-fluoroguinolin-2{1H)-one
(58S, 6R, 8R)-2-chloro-8-ethyl-3-fluoro-5-[(2-methylquinazolin-5-yl)amino]-
8-(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-1,6-diol
(5S,6R, 8R)-2-chloro-8-ethyl-3-fluoro-5-[(7-fluoro-2-methylquinazolin-5-yl)amino]-

20  6-(trifluoromethyl}-5,6,7,8-tetrahydronaphthalene-1,6-diol
5-{[(1a, 2,4 8)-7-fluoro-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one
5-{[(5S,6R, 8R)-8-ethyl-3-fluoro-1,6-dihydroxy-6-(triflucromethyl)-5,6,7,8-
tetrahydronaphthalen-5-ylJamino}-8-fluoroquinolin-2(1+)-one

25  5-{[(1¢a,2a,4p)-7-fluoro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl}-1,2,3 4-
tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one
5-{[(1 o, 2, 45)-7-fluoro-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one
5-{[(1a,2a,4p)-7-bromo-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3,4-

30 tetrahydronaphthalen-1-yllamino}-1H-quinolin-2-one
5-{[(1R,2S,45)-7-bromo-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one



RORROMH RR R ~OR RRcatalyst / R R ((IV) (V) 10 R 1,
hydrogenation RH R | 2. reduction Re OR3. RNH2 - ~\R R R RBR5 R
RB (V) (M) RHRe R R RLewis acid RR.£8R3 OH R R3 R H\~-R (VI) (la)
15 which then, either without further reagent or by addition of organic or

I norganic acids or Lewis acids, under tenperatures in the range from-70C
to +80C (preferably in the range from-30C to +80C), is cyclized to give

the conpounds 5.ff18,2R 4RN2HROMOCR BLdiBydrofy-4-éthel-2qglifloatemethy)RE2, 3B, R4, RS
and R6 defined In the fornulae set out_above having the definitions
speci fied in detghydronaphtbalery|-yague@ls?-flyeropl dptingitn-¢dsounds of t he
gerieral. for MUl @y M) o HRTAB AR 208l Ar S S ERRRGbridtRyATES Y. Formul 2
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one
5 5{[(1a, 20, 4x)-6-fluoro-2,7-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one
5-{[(1a, 2a,45)-6-fluoro-2,7-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one
(5a,6q,80)-8-ethyl-1,6-dihydroxy-5-(2-ox0-1,2-dihydroquinolin-5-ylamino)-6-
10  (trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-2-carbonitrile
(5, 6a,80)-8-ethyl-1,6-dihydroxy-5-(8-fluoro-2-oxo-1,2-dihydroquinolin-5-
ylamino)-6-(trifluoromethyl)-5,6,7,8-tetranydronaphthalene-2-carbonitrile
(5a,6a,8p)-8-ethyl-1,6-dihydroxy-5-[(1-oxo-1,2-dihydroisoquinolin-5-yl)amino]-6-
(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-2-carbonitrile
15 (5a,6q,8a)-8-methyl-1,6-dihydroxy-5-(2-ox0-2,3-dihydro-1H-indol-4-ylamino)-6-
(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-2-carbonitrile
(5a,6a,80)-1,6-dihydroxy-8-methyl-5-[(2-ox0-2,3-dihydro-1H-indol-4-yl)amino]-6-
{triflucromethyl)-5,6,7,8-tetrahydronaphthalene-2-carbonitrile
(5¢,6a,8a)-5-(8-fluoro-2-oxo-1,2-dihydroquinolin-5-ylamino}-1,6-dihydroxy-8-
20  methyl-6-(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-2-carbonitrile
(5a,6a,81)-5-[(8-fluoro-2-oxo-1,2-dihydroquinolin-5-yl)Jamino]-1,6-dihydroxy-8-
methyl-6-(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-2-carbonitrile
5-{[(5S, 6R, 8R)-8-ethyl-1,6-dihydroxy-3-fluoro-5-[(2-ox0-1,2-dihydroquinolin-5-
ylJamino]-6-(trifluoromethyl)-5,6,7, 8-tetrahydronaphthalene-2-carbonitrile
25 (5a6a,80)-8-ethyl-1,6-dihydroxy-3-fluoro-5-[(8-fiuoro-2-oxo-1,2-dihydroquinolin-
5-ylyamino]-6-(trifluoromethyl)-5,6,7 8-tetrahydronaphthalene-2-carbonitrile
5{[(1a 2a,40)-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one
(1RS, 28R, 4SR)-5-{[2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3 4-
30 tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one
5-{[{1R, 2S,4R}-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one



enanti osel ectively conducted ene reaction into the conpounds of the general
formula (V), use being nade, as catalysts of the enantiosel ective ene
reaction, 5 of [Cu(S, S)bis(terf-butyloxazopione] (SbF6)2 or [Cu(R R)bis(tert
b utyl oxazol i ne] (S b F6)2. 15) Enantionerically pure esters of the
formula (VI) ROHRe OH R diastereosel ective hydrogenation R OR OR R 4,
---f Rz R 2/ 00 R3R3 (VII) (VI) 10 wherein Rl, R2, R3, R4, R5 and R6

have the defim.{ 18“§R54 EGdlﬁ oy -tethyl B (thiidiemettiyl-h@ §acmul a (VI) Re
1. hydrogenatlo{n( @L l&i ?e uctly(l)-?ﬁ? Wa/ NNR4 R RS H RS

RB R (V) (VI )tetraﬁyméa@hmam 11¥ﬁarrm33} hﬂuom“drmmndlm&%let he definitions
Qaims 110 f OIS Hae ST EhE TRl AR B B aue RS 000, Gl ng
to at |east Ort@tr@fﬁydibﬁapﬁthé’rehlLnyEnMcﬁ}dDﬂUB@ ‘Hﬂﬁﬂlu@@mﬁmef&lm treating
' nflanmat or5y OI5I ?[?1 S, 2R ,4R)-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one
5-{f(1R,2S,4R)-2,5-dihydroxy-4-methyl-2-(triftuoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-yljamino}-8-fluoro-1H-quinolin-2-one and
5-{[(18,2R,4S)-2,5-dihydroxy-4-methyi-2-(trifluoromethyl)-1,2,3,4-
10 tetrahydronaphthalen-1-yljJamino}-8-fluoro-1H-quinolin-2-one
5-{[(1R,2S,4S)-2 5-dihydroxy-4-methyl-2-(trifluoromethyl}-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-guinolin-2-one
5-{[(18,2R,4R)-2,5-dihydroxy-4-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one
15 5{[(1x 20 4a)-4-ethyl-2,5-dihydroxy-2-(trifluoromethyl}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-6-fluoro-1H-quinolin-2-one
5-{[(1a, 2, 4 8)-4-ethyl-2,5-dihydroxy-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthaien-1-yllamino}-6-fluoro-1H-quinolin-2-one
5-{[{1a, 22,4 a)-4-ethyl-6-fluoro-2,5-dihydroxy-7-methyl-2-(trifluoromethyl)-
20 1,2,3 4-tetrahydronaphthalen-1-ylJamine}-1H-quinolin-2-one
5-{[(1a, 2, 4 5)-4-ethyl-6-fluoro-2,5-dihydroxy-7-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one
5-{[(1 @, 2cx, 4 )-4-ethyl-B-fluoro-2,5-dihydroxy-7-methyl-2-(trifluoromethyl)-
1,2,3,4-tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one
25  5-[(1a,20,4)-4-ethyl-6-fluoro-2,5-dihydroxy-7-methyl-2-(triflucromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-7-fluoro-1H-quinolin-2-one
5{[(1¢ 20,4 a)-4-ethyl-6-fluoro-2,5-dihydroxy-7-methyl-2-(trifluoromethyl)-
1,2,3,4-tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one
5-{[(1 o, 2,4 )-4-ethyl-6-fluoro-2,5-dihydroxy-7-methyl-2-(trifluoromethyl}-1,2,3,4-
30 tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one
5-{[(1 o, 2a,4a)-4-ethyl-6-flucro-2,5-dihydroxy-7-methy!-2-(trifluoromethy!)-
1,2,3,4-tetrahydronaphthalen-1-ylJamino}-2H-quinolin-1-one
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5-{[(1a, 2,4 5)-4-ethyl-6-fluoro-2,5-dihydroxy-7-methyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-2H-quinolin-1-one

(5,6, 85)-8-ethyl-2-fluoro-3-methyl-5-[2-methyiquinazolin-5-ylamino]-6-
(triflucromethyl})-5,6,7,8-tetrahydronaphthalene-1,6-diol

(58,6R, 8R)-8-ethyl-2,3-difluoro-5-[(2-methyl-1-oxyquinolin-5-yl)amino]-
6-(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol

5-{[(1a, 2, 40)-4-ethyl-2,5-dihydroxy-6,7-dimethyl-2-(triflucromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-1H-quinolin-2-one
5-{[(1a,20,45)-2,5-dihydroxy-6,7-dimethyl-4-ethyl-2-(trifluoromethyl}-1,2,3,4-
tetrahydronaphthalen-1-yljamine}-1H-quinolin-2-one

5-{[(1a 20,4a)-2,5-dihydroxy-6,7-dimethyl-4-ethyl-2-(trifluoromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one

5-{[(1a 2,4 5)-2,5-dihydroxy-6,7-dimethyl-4-ethyl-2-{trifluoromethyl)-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one
5-{[(12a,4)-2,5-dihydroxy-6,7-dimethyl-4-ethyl-2-(trifluoromethyl}-1,2,3,4-
tetrahydronaphthalen-1-yllamino}-2H-quinolin-1-one

5-{[(1a, 2, 45)-2,5-dihydroxy-6,7-dimethyl-4-ethyl-2-(triflucromethyl)-1,2,3,4-
tetrahydronaphthalen-1-ylJamino}-2H-quinolin-1-one

5-{[(5S, 6R,8R)-2-chioro-8-ethyl-1,6-dihydroxy-3-fluoro-2-6-(trifluoromethyl)-
5,6,7,8-tetrahydronaphthalen-5-yllamino}quinolin-2(1+)-one
5-{[(5S,6R,8R)-3-chloro-8-ethyl-1,6-dihydroxy-2-6-(trifluoromethyl)-5,6,7 8-
tetrahydronaphthalen-5-ylJlamino}-7-fluoroquinclin-2(1H)-one

(58, 6R, 8R)-2,3-dichloro-8-ethyl-5-[(7-fluoro-2-methylquinazolin-5-yl)amino]-6-
(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol

(5S,6R, 8R)-2-chloro-8-ethyl-5-[(7-fluoro-2-methylquinazolin-5-yl)amino}-6-
(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol

{58, 6R, 8R)-3-chloro-8-ethyl-5-[(7-fluoro-2-methylquinazolin-5-yl}amino]-6-
(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol.

12) Process for preparing stereoisomers of the general formula la according to

Claim 1, characterized in that the open-chain precursors of the general formula
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(1) in which the radicals R, R?, R®, R* and R® have the definitions specified in
Claim 1, without further reagent or by addition of organic or inorganic acids or
Lewis acids, under temperatures in the range from ~70°C to +80°C, are cyclized
and rearranged to give the compounds of the general formula {ill),

1
R Lewis acid

R2 R

RA

5
{1 (D)
and are subsequently hydrogenated, diastereoselectively if desired, catalytically
to give compounds of the general formula (la),
hydrogenation R
3 R2 OH
R5
R‘.!
HN
R4
10 (11 (la)

in which R® corresponds to an ethyl group.
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13) Process for preparing stereoisomers according to Claim 12, characterized
in that styrenes of the general formula (IV) are converted by an optionally
enantioselectively conducted ene reaction with chiral Lewis acids into the
compounds of the general formula (V) and subsequently, by reduction,
hydrogenation and amination, in accordance with methods known to the skilled

person, the imine (V1) is generated,

4
R R R /ﬂ\ﬂ,oa
R? 0
catalyst

(IV) (V)

1. hydrogenation
2. reduction
3. R4NH,

Lewis acid

(V1) (la)

which then, either without further reagent or by addition of organic or inorganic
acids or Lewis acids, under temperatures in the range from —70°C to +80°C
{preferably in the range from -30°C to +80°C), is cyclized to give the compounds
of the general formula (la), the radicals R*, R?, R®, R*, R® and R® defined in the

formulae set out above having the definitions specified in Claim 1.
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14) Process for preparing compounds of the general formula (V), characterized
in that styrenes of the general formula {IV) are converted by an optionally
enantioselectively conducted ene reaction into the compounds of the general
formula (V), use being made, as catalysts of the enantioselective ene reaction,
of [Cu(S,S)bis(tert-butyloxazoline)(SbFs); or [Cu(R,R)bis(tert-
butyloxazoline](ShFg);.

15) Enantiomerically pure esters of the formula (VI)

diastereoselective hydrogenation

(Vi) (V1)

wherein R', RZ, R?, R? R® and R® have the definitions stated in Claim 1.

16) Imines of the formula (V1)

1. hydrogenation R® CH
2. reduction R1
3. R4NH, N Rre
R2 R®
R’.‘i
V) (VD)

wherein R', R% R®, R* R® and R® have the definitions stated in Claim 1.

17) Use of sterecisomers according to at least one of Claims 1-11 for producing
medicaments.

18) Use of sterecisomers according to at least one of Claims 1-11 for producing
medicaments for treating inflammatory disorders.





