-1- Tetrahydronapht hal ene derivates, processes for preparing themand their
use as antiinfianmatory 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 (WO 2005(034939 )

di scl oses cyclic antiinflamatory agents of the general forrmula | 10 (1)
and t hese conpounds, experinentally, show dissociations between
antiinflamatory effects and unwanted netabolic effects. Mreover, the
selectivity of these conpounds is inproved over that of other steroid
receptors. Surprisingly it has now been found that conpounds of the fornul ae
(la) are 1l5particularly dissociated in respect of side-effects which can be
measur ed i N Ml GG A Gk Gl e S D S-SR | ON
accordingly provides stereoisoners of the general formula (la),

Tetrahydronaphthalene derivates,

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.



4 (la) 5in which Rl and R2 independently of one another are a hydrogen atom
a hydroxyl

gr oup,
group,

hal ogen atom a cyano group, an
a (C1-C10) al koxy group,
(C1-05) perfluoroal kyl group, R4ig!

al kyl group,

an optionally substituted (G -C10)-al koxy group,

group, a halogen atom an optionally substituted (Cl-C10) alkyl
a (Cl1-C10) al kylthio

a (Cl1-05) perfluoroal kyl group, a cyano group, a nitro group, 10or
and R2 together are a group selected fromthe groups -0-(CH2)n-0-,

- 0- CH=CH-,
n being = 1 orh&pritént ivehtiomacsbrdingly erovidesstessuisamecsobiie gerearal farmitiar
nitrogen atons being linked to directly adjacent ring carbon atons, 15or
NR8R9, R8 andl®9 independently of one another being able to be hydrogen,
Cl1l- 05 al kyl

-(CH2) n+2-, -NH(CH2),+1, -N(C1-C3 alkyl)- (CH2)n+i, -NH N=CH-,

or

(C0)-C1-05 alkyl, R3is a hydrogen atom a hydroxyl group, a
optionally substituted (Cl-C10)

RAO(HC1- C10) al kylthio group, a

a
i - C\O al kyl group optionally

substituted by 1-3 hydroxyl groups,~ g at ons, 1-3 (G -05) al koxy

gr oups,

group,

or is an optionallyR
optionally substituted heterocycl
a 25nonocyclic or bicycli

-3- independently of one another by one N

®3- C7) cycloal kyl group, an
‘ ogti onal |y substituted aryl
%

I
i up optionally substituted

al kyl groups (which may optionally be subst TRt ed 2§a}‘3 hydr oxyl or 1-3
COOR13 groups), ,
exonet hyl ene groups and oxygen and which

gr oups,

5

10

15

20

25

(G -05) al koxy groups, halogen ato

in which

R'and R*> independently of one another are a hydrogen 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,

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,
or NR®R®,

R® and R® independently of one another being able to be hydrogen, C1-Cs
alkyl or (CQ)-C+-Cs alkyl,

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
(C1-C10) alkylthio group, a (C4-Cs) perfluoroalky! group,

is a C1-C1o 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
monocyclic or bicyclic heteroaryl group optionally substituted

R1

nore groups selected from (G -05)

hydr oxyl groups, NR8R9



5optionally 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 positiom-to the am ne of the

t et r ahydr onapht hal ene system and it being possible for this heteroaryl
group optionally to be hydrogenated at one or nore sites, 10R5is a (Cl-C10)
al kyl group or an optionally partly or fully fluorinated (Cl-C o) al kyl

(grcgugé) aI (k C3- lczgwgg)@péh?{éntgrkml e andther Bﬁb?ébylnﬁﬁl&.c{%)lpssbmwfrom oup,
- al Ken - CyCl Oa rou, a hetero I, a
(CyCa) al kyl het er oc@fbl'cy‘i)i/) e@kﬂ@gu@%@w@% %k@%ﬂ?@y%@twgﬂ RYuls3 hydrony
, C1- 05) al 0 - | ,
0505 08) i kynyl arSh 1 rEOGR™ dloude) (€100 ASEIYIHE, hilcgeR atoms, hydroxyl .
i s optionally subsgioupteNRER® Gréupe: exogrethylene gralipsCGindExygerkgnd whithps, 1- 2

Cl-05) ai ko roups, 1-3 halogen atons, 1-2 exonet ene groups and. whi ch
((:ont ai Z]S I\53 )ri?/t ?oga&iwwoamﬁgﬁ‘ﬁnﬁr%ﬁiﬂ@éﬂmétx °raH§ 8”3&23 ni‘?)ﬂﬁ&’(oét:)rrs,

a 20(C1-05) al kyl hej ¢ I 5 I nEdp, a
(C2- 05) al Iyl het o G pHor abRPailoftt FHerB it WOGRL HoRSHIC (1 1R 1o

| i nked via any deshetedogrgbgroupriothe linkedtvia nap ypesived positieddndhe pmirenchtie i t
bei ng possible for, thes roups optionally ta be hydrogenated. at .one ar nore
sites, 25R6is a neth yg@qﬁﬁg‘ﬂ‘%? §Yt}e%@ﬁpdb%'”8rp&§ﬁ%i? ﬁﬁﬁﬁ?ﬂﬁ@‘@'@up and
their salts with p ' ' ' ' exception of
6Tl tor o 1oL (2 met ERRRBaRY K bb M AFGIET PO ohidTelsites!

(trifluoronet hgl )-1,2,3,4-tetrahydronapht hal ene-2, 5-di ol . 30 The conpound
known froh t hBpriisra (G +Cqaalind gseursanan optisaalyl partly o fully-fluorinated (C1-C1o)

fl -1-[(2- hyl oui nol i n- 5-yl I nol,-4-et hyl - 25 i fl hyl )k, 2, 3, 4-
i 0 e GPURCA 3oL oL G PP o
of protection of tgﬁ_,dy; ?@f'-@te)%rﬁnmsof té*]cfeld')églﬁﬁliQ?Bup.-r@ﬁe;'g%?b@%wl@gﬂﬁv\{fch on

particul arly provides stereol SOners ener al rmul a

the aromatic ring (3-Chalkythetaropyclyhasiwphlebe) alkenphemreeydlyl grobptan aemt s
as Rl andRr2 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-



whi ch are sel ected i ndependently of one another fromthe group Cl1-05 al kyl,
C -05 al koxy, COOR13, NRBR9, Cl-05perfluoroalkyl, halogen, hydroxyl, cyano-,
nitro, and independently thereof carry as-&3 substituents which are sel ected
fromthe 10 group of hydrogen atom a hydroxyl group, a hal ogen atom a
cyano group, an optionally substituted (Cl1-C3) al kyl group, a (Cl-C3) al koxy
group, a (G -C3) alkylthio group, a (Ct-C3) perfluoroalkyl group. The

radi cal R4 i serbhpgfedphthdidiee-Re-dioh)is eaprssiyrexcepted frotrethevicopered am ne. | f
the radical R4 has twg or nore positions _which are chem cally possible for

15 at t achment Prodeatigs Qfth@%@%ﬁ"ﬁrﬁ’@tqméﬁ’e?ﬂ&a?ﬁ'bsent i nventi on enconpasses al |
of these possibilities. The radical R4 is al so enconpassed by the present

invention if it is h¥dro genated at one or nore sites. Suitable substituents
of the nonocyEhe inventin ayereipartieniary aramides steproisemereetihegrnarél groups) R4,

as have been fl e I tions,
"l ude, 1 or SuuBr fa AP an JE aff@iEindb e RERrRBARREAC L ReRT
chlorine, g Clcdthy S@H,gmuefggqgm‘ 4ndhiRéh may t hensel ves optionally be
substituted by h%droxyl rou s, (C1-05) al koxy groups or COOR13 groups, R13

]E)e: Ing hydr ogewhis E("@ﬁﬁdﬁae‘émﬁ&liﬂpﬁndéﬁﬁkééf ane angther jiom thegese Gi-ee@MYlgr oups,
25 3 2
Cors) (- 05y Calok ey SRR N2 By, 15 Mgt oyeiche ©

especi al Iy NHgitroN(CH3) 2 or NH(CH3), cyano groups and al so keto gr oups W|th

are formed wwth a carbon atomof, a ring _Qf the heferoary gen
whi ch forns ad"insieprgadaptivitherect sapeas B?(?H\E’Sﬁ"t“?ﬂ[@ whish as tgse&fﬁwf}

From t hi he :?ﬁ-:ﬁ‘l r r [
het er ocy?loltc % oé 1&@% e r% caﬁ{@ﬁ&g’ ﬁgeglﬁg daﬁn%tglﬁ{m 1 an qrgpp.a
further clai rmphdrfﬂlygubsptumeﬁzﬁch}wkwfgroup5a {C{-Cypalkory godupgra (Ga-CHOH, CH3,

CF3, CFH2 or C2F5, %H& NH2, )2 and NH(CH3), cyano, Kketo,
oxygen. The r%'ﬂy'érﬁp gr8uR.< drreh PBr EEQ%hydronapht hal ene system
directly. If the radical R5 has two or nore positions which are chemically
possible for 5 attachment to the ring system then the present invention
enconpasses al he sadigaldse lspﬁimgn|tptth@getrahydronaphthalene system via the amine. If

the radical R* has 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



The invention therefore further provides stereoisoners of the general
formula | in which R5 is a (Cl-05) alkyl group or an optionally partly or
fully fluorinated (Cl-05) al kyl group, a {%3-C7)cycl oal kyl group, a

(G -C8)al kyl (C3-C7)cycl oal kyl 10group, (C2-Ce)al kenyl (C3-C7)cycl oal kyl
group, a heterocyclyl group, a (Cl-05)al kyl heterocyclyl group,

(C2-05) al kenyl het erocycl yl group, an aryl group, a (C -05)al kyl aryl group,

(C2- C8) al kenyf\rinie, BRIRHRAE, O, WKy, QF 0 TR DI, Fsh© GHyy T iHyn Nide N(CH3), and
stereoi sonmers of the general formula | in which R5 is an aryl group, a

(01- 05) al ky!l aNB(ClsloGpANY. KRIESPHIRBNY| aryl group, a 15(C3- C7)cycl oal kyl
group, a (G -05)al kyl (C3-C7) cycl oal kyl group, (C2-05)alkenyl -

(C3-C7)cycloal kyl group. Additionally provided by the invention are

st er eoi soner sThd radiealdtnisasiached te the tetiahydranaphiialere system direstivalfidbe group

or an optional]l t| ' ; :

prefer aBI Iy a J(aéy"a@gs "a)él}% %h%e ééagéﬁ%%bﬁgn%%c}‘%@%?lﬁ)yg%ésggﬁ ﬂf)l y
fluorinated (&adhmerd!ts\the ﬁh?lslyst_eﬁiﬁ),rtﬁeﬁltlﬁé prexleny irvefidn @oaipaskegabop or an
optionally partly or fully fluorinated (C -03) alkyl group, in particular an

optional |y pathes§ pessbiltie§. f1 uori nated (C1l-C3) al kyl group, especially CF3
or C2F5. An inportant aspect of the invention conprises those stereoisoners
of the general fornula |la wherein 251)the radicals Rl, R2 and R3

i ndependent | yThe irveatian thereforafurtben provisesistengoisornersof tae geresa) fomalladen,

pht hal az1 ne. YPATCOA oh & Cretal bl §fad oLp8 S MR ANARE el vyl or
ethyl, and algn-cg fkpgrolpteCzerRytoali®l §upa (T iT3alkyl(CL-aridyeralkyl
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,



511)the radical R6 is an optionally partly or fully fluorinated Cl-C3 al kyl
group and IV)the radical R6 is selected from-CH3, -CH2-CH3, -(CH2)2-CHS,
-CH(CH3)2 or -CH=CH2. 10 A particularly idgportant aspect of the invention
conprises those stereoi soners of the general fornmula | a wherein I)the
radicals Rl, R2 and R3 independently of one another are selected from-COH,
0-CB8, d F, H 15ll)the radical R4 is selected from 2-nethyl quinolin-5-yl

2- et hyl qui nazol i ny5- y kh@ radibsl Rbisnssiedted flony 1
7-f 1 uoro-2- net hyl qui nazol i n-5-yl, 208-fl uoro-2-neth IqU|nazoI|n 5-yl,
7, 8-di fl uoro- 2- net hyl qil ﬁ'é'ﬂ@l'"?} cauwoliaalqwhmaléiemﬁ)gr@sww

7551 lin-2(1
25i sggL(r)glrjr{aﬂoll gn (5 l;)l {"#ﬁ' ﬁti 2| n- -Elﬁfrﬁéﬁwy?ar 8y,

i soqui nol i n-2(1H) - on- 5~ ay-ld also is substltuted zero to up to two times by fluorine

5 M)  the radical R® is an optionally partly or fully fluorinated C+-Cs alkyl

group
and

IV)  the radical R® is selected from -CHjs, -CH,-CHs, -(CHy)2-CHs,
-CH(CH3); or -CH=CH;.

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,



- 7 - 111) the radical R6 is -CF3 and IV) the radical R6 is selected from
-CH3, -CH2-CH3, -(CH2)2-CH3, or -CH=CH2. 5 An extrenely inportant aspect of
the invention are those stereoisoners of the general formula | a wherein the
enanti omeri c conpounds are present in la,2a,4f3 configuration on the

1, 2, 3, 4-t et rahydr onapht hai en-2-ol parent structure. On the basis of the

rul es of | UPAC nonencl ature, this corresponds, in the case of 1, 6-dihydroxy
substitution of thg teqhgh%gbgnabﬁth@ane to the 5a, 6(1,813 10configuration
of the 5,5,7, 8- tetrahydronaphthalene 1,6-diol parent structure (see

Exanpl es) . A parti cul ardnd preferred subgroup as disclosed for the present

I nvention is represented by those radicals, and all of their subordinate
conbi nati ons, which are docunentg y the exanpl es. 15Definitions: The

i denti fication halldyen the sadical Ra I&ﬁﬁleptﬂéfﬁm H3.fQe-CHe, -(Ei2brEHe, 0br oni ne

or iodine atom A fluorj kg hl orine or brom ne atomis preferred. The
Cl- C10 and C1-05 al kyl 5 &Bﬁ 'R1, R12 and R13 may be straight-chain or
branched and are for exanple a nethyl, ethyl, n- propyl 20i sopropyl,

n- butyl, i_sobut ert.-butyl | but yl
or 3-met hyl bu‘g@/\é"ﬁ? |%¥%t§§ppﬁ£o%ﬁé¥yqvenﬂ% %%gﬁef&ﬁ%%@?%?g‘ﬁé and
their arbltr ﬁfh{v 2
preferred. T %I\?Ee)@ﬁ{éq \Qfgéﬁe e%rfag&@g{&&%@ﬂ(% | ona e eggﬁ lgtsllo% u?eg by
1-5 groups Z&mmlgerétmdl orntlmoeQd}mttétyahydronapmharelmei’-oi pamrihysﬁuolwé cyano
nitro, COOR13, C1-05 al kox rou ogen NRSR9 aop t
fluorinated caothe Qpﬁlﬂofém%uges 0 l nomenclature this ¢ rresp%nds int ecase
of 1,6-dihydroxy substitution of the tetrahydronaphthalene, to the 5a.,6¢,8p
10  configuration of the 5,6,7 8-tetrahydronaphthalene-1,6-diol parent structure (see

Examples).

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,



one subgroup is represented by the substituents which are 1-3 hal ogen atons
and/ or 1-3 hydroxyl and/or 1-3 cyano and/or 1-3 COOR13 groups. A preferred
subgroup is represented by fluorine atom-gwdroxyl, methoxy and/or cyano
groups. 5 The al kyl groups may optionally only be substituted by 1-3

hydr oxyl and/or 1-3 COOR13 groups. Preference in that case is given to

hydr oxyl groups. A partly or fully fluorinated CL-C3 al kyl group is

sui tably, forpmexamyreup ifepreddmed by thasubstitoentsubhivh faredrd hatogeénfatbmswi ng

73760 11 uor onwar 1-8 el a0ty a0 ndlceri§ CODBe: RYAUPS. A prsferred
10t etrafl ;
i 11 uor onet AEokT R RISRESEHEEY Morior s AoRI PRI OSPRADT eIy 41 oup

al so bei ng carbggs.a perfluoroal kyl group. The reagents which are enpl oyed
optionally during the synthesis are commercialized, or the published

th f th di , t 5 t, of 't i t
ubl | ShedSy ARGRER SaNPBa R PUEy Sl O SUERTUteRY &) BHBroXA A6 koxy
groups may b:ebik gRlufd) Préfedbntt ARBEEIE ddh [PhydR6apiBuBs Tt hoxy,

et hoxy, n-propoxy, opropoxy, n-butoxy, 1sobutoxy, tertbutoxy or n-pentoxy,
2, 2-di met hyl propoxy, 2-nethyl butoxy or 3-nethyl butoxy group. Cl1-05 al koxy

groups are pr e ~ egqh LS i referred.
The. aboverents BRN 2 HRboIted C.20 a1 GiolB SRl R K0’ =% S
sel ected frorfpiadiaggartesphdiyfluoyinatedoivllesingadroaps:ruorbyrdtiopydiflaoneathpio.
The C1-05 al kylthio %rou e straight-chain or branched, an

S nmay b . h d are for
exanpl e a nettffuerpmsthy; ﬁ‘}/‘prﬁ{m’,‘: hstithsreetvb 1.4-g8osesthyhile! . 1itifuRrpethylo,

25i sobut yht hi - ' = ' ol LA '

2ot ny! 10t 1 B Ebe B e tbe B PPLIerod dpofia eI tnERF AR onfliy
group is prefanthepentafliudreethiplegroup sthict fulinfiudiREREd igsolp alsexsaing ealdd 42,

NH( CH3), N(CH3) 2, NHEKCFL 15), N(C2H5) 2, NH(C3H7), N(C3H7)2, NH(C4H9),

N( C4H9) 2, NH( UGroaikyl §tpH11) 2, NH( CO) CH3, NH(CO) C2H5, NH( CO) 03H7,
NH( CO) C4H9, NH(CO) C5H11. The cycl oal kyl group is a saturated cyclic group
having 3 to 7_ring carbon atonms 5 which is optionally substituted by one or
nore groups skleEasents whichyaregmployed 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.



groups, hal ogen atons, (Cl-05) al kyl groups, (Cl-05) al koxy groups, NR8R9
groups, COOR13 groups, CHO cyano, such as, for exanple, cyclopropyl,

met hyl cycl opropyl, cyclobutyl, nethylcyclabutyl, cyclopentyl,

met hyl cycl opentyl, cycl ohexyl, nethyl cycl ohexyl, cycl oheptyl,

met hyl cycl oheptyl 10 A (Cl-05)al kyl(C3-C7)cycloal kyl group RS is a
cycl oal kyl group which is linked to the ring systemvia a straight-chain or

bralnchleg l(Q' @@@jmdk;@tsk%emwﬁzat? :é@ra@féraitalﬁe‘w& (NB(GI%)?N@CH@)MH(@&H!;IP R5hl S a
cycl oa rou ich is attached to the rin V] chain
o)r/ branc%ed (NtE2bis)e, BiHEEabir), D etz HKeste) N &j'ijgﬂ 3‘%&%3 E@{:ra]ﬁ‘%gﬁmtlc and
f 1R di

per hydr oqui nat e E A N g O A G O B L oy vi
groups enconpassed Exarrpl es of suitable substituents for heterocyclyl and
het I A t I ted
Rt eroar Y | SR i A1ahb W B NeRblARIAIE oMb BaRhaltld PRRk P alarie! ©
COOR13-, @HOWmEh@s éymﬁawmﬁtm by @@Rtdraneld g’ro&FS %el&t@d franhlwurmyn he

nltrogen atom in that case, N-oxides are also Included in the defd nition.

Aryl groups fgfﬂuphéﬁqiwmﬁtﬁﬂ%f(ch’r%)laHWéﬂfqltm" K eCal alkaky 8P ARIR,

aromati c carhgg r.no n one ring,
such as phenﬁ)r éﬁé p@gﬁiﬁ“@o@ ex Yé’noliu(éﬁvéé f)brraé)& 18 %’(fhﬂy EQIH ngs, )
such as 25 n&ﬁbhﬁylcy@ropa@w]r@]début?bmeﬁhﬂfmil@butw c\f\elmpeﬁtyﬂimeﬂﬂy&:ympbnbfh, nmay
be made of phenY napht hyl , tetralinyl, anthran I ndanyl , and indenyl.

The aryl group€ QWVb@W%tbb@V@IPDBéId %KCI%I?QPMUW&'M'@VQW@What | eads to a

st abl e stereoi sonner, by one or nore radicals fromthe group of hydroxyl

hal ogen, .Ri 0 - I Stipt ut ed
by 1-3 hQQr OX@KC%HW%CO@%OBEI%@§ %ﬁ%u%@aﬁﬁxylotg?&% r]‘F}'IL’y su tlt?ut ed
phenyl group tasdinghsysterpivid alstaiightichaireopbrinehee (C,-85f Blkyllial kyl aryl group
is an aryl group as already descri bed above mhlch S I|nked to the ring

systemvia a st L2 hatIk ecnhy?(é?; _8;)03%,8‘2 ?Iegdro &), cycla/alkgﬂ group which is

attached to the ring system via a straight-chain or branched (C»-Cs} alkenyl unit.

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!



5 A (C2-C8)al kenylaryl group is an aryl group as already described above
which is linked to the ring systemvia a straight-chain or branched (C2-C8)
al kenyl unit. A (C2-C8)al kynylaryl group-itg-an aryl group as already

descri bed above which is linked to the ring systemvia a straight-chain or
branched (C2-C8) al kynyl unit. The nmonocyclic or bicyclic heteroaryl group
may optionally be substituted by one 10 or nore substituents selected from

exonet hyl ene, rb@,b@gg@o@nm@m@blgoxy group C1-C8 al kyl group optionally
substituted dr;ﬂ% groups or 1-3 COOR13 g w The substituents
g b9

may opti onal Iﬁ‘&a@@@ﬂ?é'y fuder pheddarour and ke Rap EHP MNP EEdar e
al so included in the present invention_ The nonocyclic or bicyclic
het eroaryl group may optionally contain 0-9 groups 15 fromthe group of

ni trogen at o (CoRyipdylanybgeupsialashany! aiossasoairsadyodesaibed, ahswe\mme IS

cur phur. at ol 4 T A asts T P BaRbeat ok R B TR Woor i nat e

conbi nati on of these groups is possible. The heteroaryl group may be

hydr ogenaged R{CLTZ)aMeriyhi®| Qﬂdu@sls a?t(hm@w@sl mréwyedmrrbbdwpsvmuy i or
exanpl e be pyridine, pyrazine, pyrinidine pyridazine,

azai ndol i zi ndinkggito éfﬂﬁj“ﬂglrsfﬂﬂe&'hV'%ﬁ"ﬁiﬂ@'@hﬁ'ﬂtﬂ’(ﬁi%%ﬂﬁd f%:r&n) alkanypiine, 1H-

and 4H pyrazole, 1H and 2H pyrrol e, oxazole, thi azole furazan, 1H and

4H-i m dazol e, 5 ;80 | | azol.e, ' I

t hi adi azol e. %é%? ?‘ﬁﬂ%@yﬁ%ﬁ@é@g@é? agraorgl@'g”g%%feﬂ;e exanp i hﬁggta%tﬁﬁl ﬁ% Q‘ fs
t hi opht hal i dylinketind dhe Fingisysicme elayh strdighydhmnruidirahcheﬂ (GHCe) alhymrﬂmin}tl

i ndazol yl, benzot hi azol yl, indoIonyI dihydroindolonyl isoindolonyl

di hydr oi ondolo |, ben of ben m dazol dro no ny!

di hzdlr oqu ol i MOMREHSIS. RPNt Gy m%wpb Gecehbt f@i by
uinolin i ?qﬂé‘ﬂ n i

gw noxal |y|rk1)y| &gﬁﬁﬁg | ny?(uentﬁ'éﬁ%%‘ﬁglin ¢ P %f ﬁa‘ogngnyl @J él@éf ¥ group

1, 8- ngplht Ihyr | @ @yla]ky«tgmtmomdnallymbeummd t51¥/n -3 hytdmkylzgm!abs or4eD@QORM any! |

azai ndo azai soi ur.ano ur ano

fur anopy?/azi AfPUP§ .y %tﬁ'é‘%"tﬁﬁ'gy %'@f s?d"&éﬁb?d dlre&ly to the

di-hydr of ur anageidhtbm. ﬂJLdjiégl@Qfdi‘é%rQPi%ld@eQ'uHYﬁe ﬁééaﬁ@rrﬂife%aﬁowraﬂ nyl,

di hydr of ur anopyri dazi nyl hydr obenzof ur anyl romenyl |sochroneny|,
chronnenonyl or the isochronmenonyl group lithe heteroaryl groups are partly
or fully hydrbtemanedyclicherbicyalicrateroaryl group may optionally contain 0-8 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,



10i nvention includes stereoisoners of the fornmula la in which R3 is

t et rahydropyranyl, 2H pyranyl, 4H pyranyl, piperidyl, tetrahydropyridyl,
di hydropyridyl, 1H pyridin-2-onyl, 1H pyritdin-4-onyl, 4-am nopyridyl,

1H pyridi n4-yli deneam nyl, chromanyl, isochromanyl, thiochromanyl,
decahydr oqui nol i nyl, tetrahydroqui nolinyl, dihydroquinolinyl,
5,6,7,8-tetrahydro- 1H qui nol i n-4-onyl, 15decahydroi soqui nolinyl,

t et r ahydr oi S QAhAlaLinBI YL, dﬂiyﬁ)@bmhél@ﬂlﬂmﬁ?i goioling, doguinoliny!, quinolonyl,

di hydro-2H benz[ 1, 4] oxazi nyl , 1, 2-di hyd Ll . 3] benzoxazi n- 4- ony

3, 4- di hydr obésequinalpoylaguinazotmg| qunaonaltmv wrlipyl, phialazipy!, 4] t hi azi nyl ,

4}-1-b 1, A

T ci nnot | n- AAfpBRBzind. 227 o bAGRA AR, BB arYl sogqumariny

3, 4- di hydr o- jht@liziy9Xiabbénzbfarivly|, az@ihddiyl, dzalsoind@yy, alrmdoppndyl

, 51 napht hyri di nyl, ‘di hydro-1H11, 5] napht hyridyi, 11-111, 51naphth ? 4-onyl ,

5,6, 7, 8- t 8t r duEnopylimidinphfuranpayiazyb fyianopyidazinyl, dihydrobenzofu any

, d: ﬂ;g:gpy@w&h@g@&%ﬁ g"ﬁ ‘ﬁ%ﬂﬁéﬂ&% 'Sm H‘g‘i@f@jﬂb@ﬂ%g‘&u soi ndol yl ,

1, 2-
2,3-d
1, 2-di hydr oi rdiﬁ?dlbﬂlranéﬂ:#ri%éfzi@l Oilﬁy&ob]eﬁwfucbdyl chromenyl |sochromenyl
2, 3-di hydro- 1H pyrrol of 2

252,

2- di hydrdlhIQm!?I"QWIrQﬂtBPZS&E?WFPBYWIQU@WI A (G -C8)al kyl het eroaryl
group is a heteroaryl group as already described above which is linked to
the ring systemvia a straight-chain or branched (Cl-C8) al kyl unit. A

( C2- C8) al kenyif thet keteroaryl groops are parthyearduha hydrogeoatedashen H@emesaetscr i bed

b h | i ih h b hed
(coocy ieryentianineices stoBolsohess ST MR BILIEEER TS ¢ 2 het oroaryl
group as al rqeﬂxhﬁﬁ@wd@@ﬂ mégymyhmhpy@nm rﬁfﬁhdg@ teftghydragysypt em via a

strai ght-chain or  branchéd

(C1- C8) al ky| Hiibydropyidyl11 lgfmuqdln -g- cmwh {l'trpﬁﬂﬁ}*ﬁ’r"ypﬂyr deaminopxridyadbl-pwsiser-i bed

(G- ce) al kyiuereaind EBeda i SHSRRAD ioRbbatly eeaiou bl

group as alraagyh bireRdylaamyaroduindlinyk 5.6 Tletbttahydhe 1H-G@indlis4esayi a a
strai ght-chain orﬁﬁ‘régnche y(CZVgS%m'lOalﬂlgeny uni t Asy a resglt of th eW

presence 16f amqahydrmocuawm rt91;raln)rcb01§pgu@@Ilesdnémydtmsqqmn@ﬁwér?aﬂ- fornul a

I f th

venti on pr oyt T eeselt REREERY St aR T R iRREe 4 SN A o sy

SRR RSS, SR$en2fR4]ox8n-410myh %dim%nzt-ﬁﬁeﬁﬂm,w]thmm,l omerically
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.



15 pure form The term stereoi sonmers al so enconpasses all of the possible
di astereoners and regi oi soners and tautoners (e.g. keto-enol tautoners) in
whi ch the stereoi soners of the invention-rray be present, and which are

| i kewi se provided by the invention. Particularly preferred stereoi soners of
t he conpound descri bed are those 20(1, 2, 3,4)-tetrahydronapht hal enes whi ch
carry (15, 2R, 4R) or (1S, 2R 4S) as the absolute configuration on the
1-am no-1, 2, 3, 4-t et rahydr onapht hal en-2-ol parent structure. OMng to the
rul es of I UPAC nomencl ature, in the case of 1,6- dihydroxy substitution of

cont i qur at 1 orf er CRES U HEtRReRY PR RO BTR AR ahBrokreas APt Aisgribed
25struct ure (RfeRERICRiKeY to felrify yalemGih a&bhigRthalY bAbIdtthed1E,-Ce)

stereoi sonmers of the invention may e present  In the formof salts with
physi ol ogi caldlyryblieitat ed ani ons, as for exanple in the formof the
hydr ochl ori de, sul phate, nitrate, phosphate, pivalate, nmaleate, funmarate,

tartrate, _b te, | at itrate ' . Th Lof . th

| venti on%ar & (e ebalnig it HipireroaS SRt Broumas aiBRRE dESR A ¢ T ne

open- chai n praciiesghich ¥ iR BERe g dyatef\ia hlstdaightihain 6hbidikheadCeds R .

R2, R3, R4 anc:kITSLmri][ave the definitions specified in Claiml, HN R4 HN
alky .

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.



114 (111)(I'b) 10which then, either wi thout further reagent or by addition or
organic or inorganic acids or Lewis acids, under tenperatures in the range
from-70C to +80C (preferably in the ranga3trom-30C to +80C), are cyclized
and rearranged to give the conpounds of the general formula (I11). A

catal yti c hydrogenati on, which can optionally be carried out

di ast ereosel ectively, then yields conpounds of the 15general formula (Ib) in

which R6 is arhebdmbodh@s Bf tHe) inbentish ag prephrds known in the art to convert
prepared styrenes of the general formula (I1V) means of an optional %y
t he

, b
enant osel ect i adusioametheds knewnda e ad t‘?vig?ﬂe@ﬁglﬂéﬁ CpgichaYLPEEUrSais §
conpounds of I farsul: I W 32 3¢d | ph used
for the enanttbg(saeﬁg%g@ if\a;]lem lélgr{e ’e{ﬁi“f)h\r‘?howggﬂgﬁﬁ%é_gda?éﬁaé?g %@cghg?a?aﬁrﬁti on
i ncl ude t he fdufintidnagspecfidd indllaip®)l; SEGPHOS- Pda2 (M kam et al. Tetral).
Asymm 2004, 15, 3885-89),(R)- or (S)-BINOL- - 14 - Ti(00r)2 (Ding et al.
Tetrah. L&t. 2004, 45, 2009-12), (R)- or (S)-Cu tBuBOX, ), (R - or (5)-Cu
tPrBOX, (R)- or (S)-Cu PhBOX, (R)- or (8)- Cu AdaBOX (Evans et al. J. Am
Chem Soc. 2000, 122, 7936-43), (R)- or (S)'Pr-pybox Yb(0703, (F?)-or
(S)-tBu-pybox Yb(O0- Qan et al. Tetrah. 5
Asymm 2000, 17, By._r educttprre® hydr ogenagt.j ogland ami nation, in
accor dance wig,hjjtre cnown fo the skill ed per$ iggne (VI) is
generated, 15 whkeh then, either w thout further Xe#&t ar by addition of
organic or inerganic adds or Lew s acids, underritenperbatures in the range
from-70C to +80C (preferably in the range from-30C F”&R+80C), is cyclized
to give the conmpounds of the general formula (la). The radicals Rl, R2, R3,
R4, R5 and R6, - 15- defined in general terns in the fornul ae set out
above, have the definiti cmz specified in Caim1. The pr eseg\lt“ i nvention
accordingly al so provides nmet hod of preparing the stereoi soners of the
general formula (la) which is characterized in that imnes of 5the general
formula (V1) or (11, either without further reagent, in a solvent or

R

4
hydrogenation R

R2 OH

HN R3

(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 (8)-BINOL-



concentrated organic acids, or by addition of organic or inorganic acids or
Lew s acids, under tenperatures in the range from-70C to +80C (preferably
in the range from-30C to +80C), are cycl.iiaed to give the stereoisoners of
the general fornmula (la) or (I1l1), and also their direct precursors of the
formula (V). 10 The newimnes (1V) for the cyclization are |ikew se

provi ded by the present invention, particularly those which have been

di scl osed by Ti®iFexATohget al Tedahi Colta2004, AS5e2009G) PIFIC 88 $S)-Sut'BaBOX, hod of

preparing conpounds of the general formul aéﬁ)\/}( in which, as catalysts of the
enant i osel ectiRleCehB-CURBON, (Riser (8)-GHdEPX, (R)- or (5)- Cu AdaBOX {(Evans et

Cu(S, S) bi s(fgd-bytyl ' S , ' 5
5hutyl oxarol ik APGSEET. Sof 2oge: et TR as LYRE RS b o YTt &R+
attai ned, whi ol S)HBoyybog MEOTI);i @Rt oo (SPRK-pyBok (OTSRACH4n bt af Tetrasr .

Enantionnerically pure conpounds_of_ the for mﬂy@réﬁ can then be converted

into the énanfsigher 2080 §7, R34 -88hRyiequchion.¢ natiog ang amipation, in
hr omat ' i i L c f. th
hyar ogenst on Srefate i TeBhARRAoAN 15the SRIAE pefor) i FALIVANISL 001 i on

met hods can bgenesatédal ternatively to give the enantionerically pure conpound
of the formula (VI). Suitable catalysts for the abovenentioned catal ytic
hydr ogenati ons include the foll ow ng: 251. palladiumon carbon 2. Raney
ni ckel 3. rhodiumcatalysts with chiral |igands, as described in the
foll owi ng publications: -16- Wissenstein et al., Adv. Synth.CatalL 2003,
345, 160-164 | mMm nkel ded et al., Chi/%/é%?, 51, 300 4. iridiumcatalysts
th i
o

having chiral |igands, as destribed j f ol | owi ng pubhcaticens: 5- Pfaltz
et al., Og.Lett. 2004 3-2026"- Bl aser et al®, Chimia 1999,,53, 275

Rz - R2
3

catalyst
R R?

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,



5. ruthenium catal ysts having chiral |igands, as described in the foll ow ng
publication: Chirality 2000, 12, 514-522. 10 The invention accordingly
further provides enantionerically pure estigrs of the fornmula (VIl), (V1)
whi ch can be obtai ned by di astereosel ective hydrogenation methods or

15di ast er eoner separations. The binding of the substances to the

gl ucocorticoid receptor (OR) and further steroid hornone receptors (m neral

corticoi d rechnhed if %herd@&@t&%trﬂh@ﬁ@rdﬁ@l@é@b@bu( Fhveamhvertte eesinitions ept or
(AR)) is examned with the aid of reconbinantly prepared receptors. Cytosol

prepar at i ons spleciied indhagn hi ch had 20 been infected with reconbi nant
bacul oviruses that code for the OR are used for the binding studies.
Conpar ed wi t HThenpresehtingantors absorainggy B&m-mpvidaemthmtmepaheg $hbst ances

show a high affinity for the GR A eset'al. | ecu rrechan smfor the
antii nflamrat%%‘?oé?‘%%%’ ijth%QGES@d?‘?r@?g@ ([Jg ﬁ'@é?%tﬁrf'%dﬂb hah gmines d

GR-medi at gd ipB r?gnbkaﬂ Eah?sll or ém eltﬁéﬁﬁ%m%ﬂu%r gt W anRverddhesi on
nol ecul es, enzy er pro I nf l'ammat ory factors. Th| s inhibition is

br ought aboutcdmyz:entra'@daazrgaom agids, ey bgraddition of trgania amivorgasic aaids £f Levds
e.g. AP-1 and NE- ka pa

: Ca
18, 371-378 1 B iinbeiusdd s gk o SE@&‘B& M FreterablORIREY i ng
to the '“Ve“tr'aﬁﬂe'fFH?'h bade dtbe+$0mga}é'§m§@@w Qﬁe(thé’%)eﬂe@iddnﬁ’ér@d)fi’eﬁ?@retlOn of

the cytokine IL=8 in the human 1 nonocyte cell [ine.
ant i i nf | ammatgeneralfoeotiacfia) dre(lll) and @ilsolinetr dieict P@Wércﬁlth(# trmula (Yh was
tested in an animal experinent by testing in the croton oil-induced

| nfl ammati;on Oé He\mrenirgeast(l\e}?{‘jorqﬁg %?cl‘z‘%tioﬁﬁ?e‘ lill(\@gise(pjrg\?iﬁéd bjyei%e p?'gééltﬂég) . For

this pur ﬂgse
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:



croton oil in ethanolic solution was applied topically to the animals' ears.
The test subtances were adm nistered |ikew se topically, or systemcally, at
the same tinme as, or two hours before, thggsGoton oil. After 16-24 hours,
the ear weight was neasured as a neasure of the inflamuatory edema, the

per oxi dase activity 15 was neasured as a neasure of the inward m gration of
granul ocytes, and the el astase activity was neasured as a neasure of the
inward m grati omywfisderigtsiaRial | Ad0r 8pwthaCathe 2008345 60-¢64, t he

stereoi soners of the general fornula |la, both after topical adm nistration
and after systenlnwidkeiriedsetrals iGhinia #995i37.908 t hree aboverenti oned
paraneters of inflammtion. 20 One of the commonest unwanted effects of a

gl ucocorticoid ther i - . r.QJ i . : tz, HI,

G ucocorti coi%e'ﬁ”&%ﬁ%&%‘gﬁ%g%ﬁgﬁ%cﬁﬁ#r#éﬁgﬁ%%‘ %ﬁﬁdﬁéﬁﬁkgﬁﬁﬁﬁe Lo[lnlghnd'ia

Ther api eri chtli pi@iicatidhgsenschaftliche Verl agsgesel I schaft mbH, Stuttgart,
1998] The cause of this is stinulation ofg@rgl uconeogenesis in the liver by

i nducti on5of t hePéalzekal. Qraditki2BP4. 60220285 and by free amino acids
resulting from t-@%%(re&l%qo‘@hiﬁfa P68% %13527(5cat abolic effect of the
ey enzy ta

gl ucocorti coi ds). enzynme 1 n cdtabolic nmetabolismin the liver is
tyrosi ne am notransferase (TAT). The activity of this enzyne can be

det er mi ned by5.phdheniahr yataitysks kaving chirgivainds, asdesenbvesbimrthe fallgeiod neasure
of the unwanted netabolic effects of glucocorticoids. To neasure the 30TAT
i nducti on, the BHPWRAYONare sacrificed 8 hours after adninistration of the
test substances, Cthtﬂ%fhl | U5 1%r g14&yved, and the TAT activity in the
honbgenate is nmeasured. In'this test, the stereoi soners of the general
formula, in doses in - 18 - which they have antiinflamnatory activity,

i nduce tyifosiTre iarentivn aocsdrdirmhefurtheo prgvides emantioomericallypuraasters ofithe Oni ng
to their antijinfla tory and additional antiallergic, inmunosuppressive
5and anti proIfP'F'B\"QRWi effect, the stereoisoners of the invention of the
general formula | a can be used as nedi canments for the treatnent or

prophyl axis of the kol |l ow ng pathol ogical states in manmmalian ani I s and

humans: in this conneci on,0ft he term " DI SORDER' st ands gf or thé towi ng

i ndi cations: 1081) pul minar yl di sgy defsteReshetiveabeeneniieh i AnTE alorer gi ¢
and/or prolifera >€sses”  chronic obstrugtive LumMg 5 [pf any
origin, especié Aasthma bronchitis of varyi types
of restrictive | g=di sorders; especially allergic alvge is, all types of

pul nonary oedend, especially toxic pul nonary oedenma

(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



sar coi doses and granul omat oses, especially Boeck's disease (ii)rheumatic

di sorder s/ aut oi mmune di seases/joint disorders associated 20w th

i nflammatory, allergic and/or proliferatiyg-processes: all types of
rheumati c di sorders, especially rheumatoid arthritis, acute rheumatic fever,
pol ynyal gi a rheumatica reactive arthritis inflammtory soft tissue

di sorders of other origin 25- arthritic synptons associated with

degener at i ve yiRisBfiplihrs 8f SRORINES! AdHeSES Indidduled tdneymeshdrid othes pro-
col l agenoses of any origin, e.g. systemc |upus erythematosus, scleroderns,
pol ynyosi ti s,inftammatennfastors. sSThissjinkubition is RrpHapbakoutiydnteraction phiinefaB,
Felty's syndro L & oci.aheds W b n
proliferati vé”'gf?)t%'gt i%ggéﬁﬁt%ibéc Fﬁg‘a‘%’b' %‘58%?4’%?” #ap%éi?ﬁgr}gg&&eééé‘ﬂgﬁgeee. g
angi ooedema, (hapiAYBrand WadetE BibEss@yd 8, B370-3EQdDB6Ns to drugs, bl ood
derivatives, contrast agents etc., anaphylactic shock, urticaria, contact
dermatitis (_Ii_v) vessel inflammations (vasculitides) ) e

5 he stereoisomers of the general formula la according to the invention inhibit the

lipopolysaccharide (LPS)-initiated secretion of the cytokine IL-8 in the human

THP-1 monocyte cell line.

The antiinflammatory effect of the sterecisomers of the general formula la was
tested in an animal experiment by testing in the croton oil-induced inflammation
10  in the rat and mouse (J. Exp. Med. (1995), 182, 99-108). 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 dermatingis (especially in children)
psoriasis 10 pityriasis rubra piiaris erythematous disorders induced by
vari ous noxae, e.g. radiation, chem cals, burns, etc. - bul | ous der nat oses

| i chenoi d di sorders 15
which they have antiinflammatory activity, induce tyrosine aminotransferase to

only a small extent or not at all.

Owing to their antiinflammatory and additional antiailergic, immunosuppressive
5 and antiproliferative effect, the stereoisomers of the invention of the general
formula la can be used as medicaments for the treatment or prophylaxis of the
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:



pruritus (e.g. of allergic origin) seborrheic eczema rosacea penphi gus

vul gari s Hebra's di sease 20 balanitis vuivitis hair | oss such as al opeci a
areata cutaneous T-cell |ynphomas (vi) .nenal disorders associated with
inflanmatory, allergic and/or 25 proliferative processes:

- all types of allergic reactions, e.g. angiooedema, hayfever, insect
bite, allergic reactions to drugs, blood derivatives, contrast agents

etc., anaphylactic shock, urticaria, contact dermatitis

(iv) vessel inflammations (vasculitides)
5 - polyarteritis nodosa, temporal arteritis, erythema nodosum
(V) dermatological disorders associated with inflammatory, allergic and/or

proliferative processes:
atopic dermatitis (especially in children)

1

- 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



-nephrotic syndronme -all nephritides (vii) Iliver disorders associated
with inflammatory, allergic and/or proliferative processes: 30 acute liver
cell necrosis acute hepatitis of varying-eoigin, e.g. viral, toxic,
drug-induced chronic aggressive and/or chronic intermttent hepatitis - 20
- (viii) gastrointestinal disorders associated with inflammatory, allergic
and/or proliferative processes: regional enteritis (Crohn's disease)

ul cerative c@ljijis gastrointestinal disorders associated with inflammatory, allergic and/or
proliferative processes:
regional enteritis (Crohn’s disease)

1

- ulcerative colitis
5 - gastritis
- reflux esophagitis
- gastroenteritides of other origin, e.g. indigenous sprue
(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



5 gastritis reflux esophagitis gastroenteritides of other origin, e.g.

I ndi genous sprue

(ix) proctol ogical disorders associated with

i nflammatory, allergic and/or proliferati.ge-processes: 10 anal eczenm
fissures -haenorrhoi ds idiopathic proctitis (x) ocular disorders
associated with inflammatory, allergic and/or 15

(xii)

5 (xiv)
10
(xv)
15
20 (xvi)
(xvif)
{xvii)
25
(xix)
(xx)
30

blood disorders associated with inflammatory, allergic and/or
proliferative processes:

- acquired haemolytic anaemia

- idiopathic thrombocytopenia

neoplastic disorders associated with inflammatory, allergic and/or
proliferative processes:

- acute lymphatic leukaemia

- malignant lymphomas

- lymphogranulomatoses

- lymphosarcomas

extensive metastases, especially associated with breast, bronchial

and prostate carcinoma

endocrine disorders associated with inflammatory, allergic and/or

proliferative processes:

- endocrine orbitopathy

- thyrotoxic crisis

- de Quervain’s thyroiditis

- Hashimoto’s thyroiditis

- Basedow's disease

organ and tissue transplantations, graft-versus-host disease

severe states of shock, e.g. anaphylactic shock, systemic

inflammatory response syndrome (SIRS)

emesis associated with inflammatory, allergic and/or proliferative

processes:

- e.g. in combination with a 5-HT3 antagonist in cytostic-related
vomiting.

pain of inflammatory origin, e.g. lumbago

replacement therapy for:

- congenital primary adrenal insufficiency, e.g. congenital
adrenogenital syndrome

- acquired primary adrenal insufficiency, e.g. Addison’s disease,

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



proliferative processes: allergic keratitis, uveitis, iritis,
conjunctivitis blepharitis optic neuritis 20 -chorioditis synpathetic
ophthalma (xi) ear-nose-throat disordepg-associated with inflamratory,
allergic and/or proliferative processes: allergic rhinitis, hayfever 25

- congenital secondary adrenal insufficiency, e.g. congenital
hypopituitarism
- acquired secondary adrenal insufficiency, e.g. post-infection,

tumours etc.

Medicaments comprising stereoisomers of the general formula la show a

particular efficacy for the following disorders:

lung disorders
10 rheumatic disorders/autoimmune diseases
dermatological disorders

degenerative joint disorders

vascular inflammations

graft-versus-host disease

15 severe states of shock

emesis associated with inflammatory, allergic and/or proliferative processes

© o N O g AN =

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



otitis externa, e.g. caused by contact exemm, infection etc. -otitis nedia
(xii1) neurol ogical disorders associated with inflamuatory, allergic and/or
proliferative processes: cerebral oedenmz-especially tumour-rel ated
cerebral oedema 30 nultiple sclerosis acute encephal onyelitis meningitis
various types of seizures, e.g. infantile spasns -21 -

the nature and severity of the conditions to be treated, and the use as

prophylactic or therapedutic agent.

The invention provides for the use of the claimed compounds/stereoisomers for

producing medicaments.
5 The invention further provides

i the use of one of the stereoisomers of the invention of formula la or

mixtures thereof for producing a medicament for treating a DISORDER;

(i)  a method of treating a DISORDER that comprises administering a
sterecisomer of the invention of the formula la, the amount being

10 sufficient to suppress the disorder;

(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



(xiii) blood disorders associated with inflammatory, allergic and/or
proliferative processes: acquired haenolytic anaem a -idiopathic

t hrombocytopenia 5 (xiv) neoplastic disorders associated with inflamuatory,
allergic and/or proliferative processes: acute lynphatic | eukaem a
mal i gnant | ynphomas -l ynphogr anul onat oses 10 | ynphosarconmas extensive

net ast ases, especially associated with breast, bronchial and prostate

carci nona  (f¥@mington’s Pharmaceutical Science, 15th ed. Mack Publishing Company, East

Pennsylvania (1980).

Particularly suitable for oral administration are plain tablets, coated tablets,
5 capsules, pills, powders, granules, pastilles, suspensions, emulsions or

solutions.
Preparations for injection and infusion are possible for parenteral administration.

10  Appropriately prepared crystal suspensions can be used for intraarticular

injection.

Agueous and oily solutions or suspensions and corresponding depot
preparations 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



endocrine disorders associated with inflammatory, allergic and/or
proliferative processes: 15 endocrine orbitopathy thyrotoxic crisis de
Quervain's thyroiditis Hashi noto' s thyr@sditis Basedow s di sease 20
(xvi) organ and tissue transplantations, graft-versus-host disease (xvii)
severe states of shock, e.g. anaphylactic shock, system c inflammatory
response syndrone (SIRS) (xviii)

encompasses the compounds of the invention of the general formula la as an
active therapeutic ingredient together with pharmaceutically tolerated and

acceptable excipients and carriers.

5 The invention likewise encompasses a pharmaceutical composition which
comprises one of the pharmaceutically active compounds of the invention or
mixture thereof or a pharmaceutically tolerated salt thereof and a
pharmaceutically tolerated salt or pharmaceutically tolerated excipients and
carriers.

10
The invention further provides combination therapies or combined compositions
in which a glucocorticoid receptor (GR) agonist of the formula (1a) or a
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



enesi s associated with inflammatory, allergic and/or proliferative
processes: 25 -e.g. in conbination with a 5-HT3 antagonist in
cytostic-related vomting. (xix) pain gfg-inflammatory origin, e.g. |unbago
(xx) replacenment therapy for: congenital primary adrenal insufficiency,
e.g. congenital 30 adrenogenital syndrome acquired primary adrenal

I nsufficiency, e.g. Addison's disease, autoimune adrenalitis,

post-infection, tsymHpRe, igtRir8piuA®BRONIEE; tiotropium bromide, oxitropium bromide,

pirenzepine or telenzepine;

. a modulator of chemokine receptor function (such as, for example, a
5 CCR1 receptor antagonist); or
. an inhibitor of p38 kinase function.

For another aspect of the present invention, a combination of this kind with a GR
10  agonist of the formula la or a pharmaceutically acceptable salt thereof is
employed for the treatment of COPD, asthma or allergic rhinitis and can be
administered by inhaiation or orally in combination with xanthine (such as, for
example, aminophyliine or theophylline), which can likewise be administered by

inhalation or orally.



- 22 - congenital secondary adrenal insufficiency, e.g. congenital

hypopi tui tari sm acquired secondary adrenal insufficiency, e.g.
post-infection, tunours etc. 5 Medi camentgyconprising stereoisonmers of the
general formula | a show a particular efficacy for the foll ow ng disorders:
1.lung disorders 10 2. rheunatic di sorders/autoi mune di seases 3.
dermat ol ogi cal disorders 4. degenerative joint disorders 5. vascul ar

i nfl anmati on lﬁagﬁ st disease 15 7. severe states of shock 8.
enesi s assoc?%?%ggﬁﬁkﬁﬂ?ﬁ anﬁgﬁory, allergic and/or proliferative processes
9. inflammuation-related pain. In addition, the stereoisoners of the

i nvention of BExamplentral fornula | a gan:be 20 enpl oyed for the therapy and
prophyl axi s of further pathol ogi cdi statest which are not nentioned above and
for which synthetic glucocorticoids e cufMeently used (concerning this, see
Hatz, HJ, ducocorticoide: |nmunol ogischie & undl agen, Pharmakol ogi e und
Therapi erichtlinien, Wssenschaftli W%rlagsgesellschaft nmbH, Stuttgart,
1998). 255AlI1 the aforenentioned in tions (i) to (xx) are described in
detail in Katz, HJ, G ucocorticoide: || munol ogi sche G undl agen

Phar makol ogi e und Therapi erichtlinien,7TWssenschaftliche Verl agsgesel | schaft
nmbH, Stuttgart, 1998.

(5a 6cx,88)-2-Fluoro-8-methyl-5-[(2-methylquinolin-5-yhamino]-6-
(trifluoromethyl)-5.6.7 .8-tetrahydronaphthalene-1,6-diol

10 4-(3-Fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pentanal:

41.8 g (639 mmol) of zinc dust and 874 mg (3.1 mmol} of lead(ll) chloride are
suspended in 557 ml 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



30 The suitable dose for the therapeutic effects in the abovenenti oned

pat hol ogi cal states varies and depends for exanple on the potency of the
conmpound of the general fornmula la, the hegt, the node of adm nistration and
- 23 - the nature and severity of the conditions to be treated, and the use
as prophylactic or therapeutic agent. The invention provides for the use of
t he cl ai med conpounds/ st ereoi soners for produci ng nedi canents. 5 The

i nvent i on T urdcaeite - 9%) 46 givel3 Bitpotthynd-(3RBoRS-2 methoippiesryApaTIyaraly- 2 ne

i nvention of forrmula |la or m xtures tKereof for f)ro ucl n%sa nedi cament for

t (rjeat ing a Di{sfmorrnethyi)pent-franeate. o9 or(@8t mial) o ffW8ro-onpri ses
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bei ng. 10sut 1 TREBRRISE Ryafn AR YRy Sen A Enolieetistoind i amoun
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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



30 adm ni stration form Reference should be made in this connection to - 24
- Rem ngton's Pharnmaceutical Science, 15th ed. Mack Publishing Conpany, East
Pennsyl vani a (1980). Particularly suitabbe for oral adm nistration are
plain tablets, coated tablets, 5capsules, pills, powders, granules,
pastilles, suspensions, enulsions or solutions. Preparations for injection
and infusion are possible for parenteral adm nistration. 10 Appropriately
prepared crysiifl ethypRestated TheCiihdes o8 filkate bR s&sarated/bAd exithewdr BN
Aqueous and oily sol utions or suspensions and correspondi ng depot

pr epar at i ons caaiedbeutgainfusing ethyaacsiate. dheiaxtracts 8¢ driesl over spsiem conpounds
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formof aerosols and inhalations for their pul nonary adm nistration., For
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par anasal si avel b r i ot s, and
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possi bl e for Boveh eitbroaiidé s6RitibANTAE Bathtl i§ allowat T8 MNam & RJFY terhpératres,
creans, pastes, dustlngbpomders, | otions and tinctures. The dosage of the

conpounds of arkisgdieddpr £ howis.dt sadmixed il sateiledNabisOs elutianoleso 0. 01%
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Column chromatography on silica gel (hexane/ethyl acetate 0-75%) yields

145 mg of product.

'H-NMR (300 MHz, CDCl3); 8 = 1.39 (d, 3H), 1.82 (dd, 1H), 2.38 (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

15 (d, 1H), 7.45(t, 1H), 8.20 (d, 1H).

Example 2 OH -
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(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.



enconpasses the conmpounds of the invention of the general fornmula la as an
active therapeutic ingredient together with pharmaceutically tolerated and
accept abl e excipients and carriers. 5 Theginvention |ikew se enconpasses a
pharmaceutical conposition which conprises one of the pharnaceutically
active conmpounds of the invention or m xture thereof or a pharmaceutically
tolerated salt thereof and a pharmaceutically tolerated salt or

phar maceut | cal MMFORICURE, ©IFODEBS12a0dCoR) | £88 (ddOIAN2 Anyenifion2fay  her
provi des conbi nati oh therapies or conbi ned conpositions 1n which a

gl ucocorti coi(s, 3H) Spt{qddRH)ab@5i (st 1), 6.6@ (d,othuBa7 ¢ (dd, 141), 6.74 (d, 1H),

phar maceuti cg| cent abl e, s thereof, or a pharmaceutical conposition
conpri si ng a%ﬁéggffgrﬁ'@t 8(4[‘9 Qshg ormula (la) or a pharmaceutically acceptable
15salt thereof, is adm nistered either sinultaneously (where appropriate in

t he sane conposition) or successively together with one or nore nedi canents
for the tbeatBxempleRAd@B of the pathol ogical states nentioned above. For the

treat nent of e inO-@rt hi g4 S thrd LS, I tructive
pul monary di seee OALehRtE L fiupra SRRk eSS AR B8 025l bl e
to 20 conbi ngyfuForRePR)S 6 8 tdtealiydeoRaphthagAEIT BRivHié BlcaNed Wy MBARS of
medi canents for the tréatnent of such a condition. Were such a conbination
i s admi ni st emsepaptiveighiral fiIBhC (OhiragelOPABHbt thetrnandiomerisally Rirde sel ect ed
fromthe followng |list: 25a PDE4 inhibitor including an inhibitor of the
PDE4D i sof or rﬁompﬁ@glsecti ve 13.sub2. adrenoceptor agoni st such as, for

exanpl e, 1get aproterenol, isoproterenol, isoprenaline, albuterol, sal butanol,

fornmoterol, salneterol, terbutaline, orciprenaline, bitolterol nesylate,

30pi r but er ol (b}-Enaatienesranalytical Md&& Rt red. baniadChviralas £ Hils 250%xb P reanpl e
M, W ISt , X I ti MB t i st
Such astor NexaBRltH B SRR 1 PN FHANRRRY ° 5t Topt v bromdes

oXi tropi um brQrEigntioPhérc ARGRLIBS! MPLceRfﬂaephnﬁ(Chiralceaom)ﬂml 26004 .®mm,
chenoki ne receptor function (such as, for exanple, a
hexanefethanol 5 =>50%(20'), 1 ml/min flow rate)
15

Example 3

20

(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.



5CCR1 receptor antagonist); or an inhibitor of p38 kinase function. For
anot her aspect of the present invention, a conbination of this kind with a
GR 10agonist of the formula |la or a pharnggeutically acceptable salt thereof
is enployed for the treatnent of CORD, asthma or allergic rhinitis and can
be adm ni stered by inhalation or orally in conbination with xanthine (such
as, for exanple, am nophylline or theophylline), which can |ikew se be

adm ni stered1 " lsy= e I

G, B 2- Fl uor o ICRIR MER, EDLOIL b 1,42 87 BHECIBS (98FH). 2042 (dd ), 2.60
(trifluor orret(i;n/&bl} 3,61 Ikt tidt)r EH\Bo(lsomHMﬁ ﬁ&l—ér&) ﬂmﬁi Hi cB 83 md 1H), 7.50 (dd,

4- ( 3- Fl uor o- '_gehg%d%ptmgm 2- hydroxy-2-(trifluoronethyl)pentanal: 41.8 g
(639 nmol ) of st'and 874 nmg (3.1 mml) of lead(ll) chloride are
suspended in 557 mM of THF and at roomtenperature 39 m (556 mmol) of

di brononmet hane are added, The m xture is stirred for a further 30 m nutes
and at 0C568.Example8. 8 mol) of a 1 Mtowapiun(lV) chloride solution in 15
di chl oronet hane are added dropw se. Ti¥ (mg.bath is renoved and after 30
m nutes at roomtenperature 13.6 g (80. .'<pf 1- (3-fl uoro-2-

met hoxyphenyl ) et han- 1- one (Chem Conmun. ~2000,%9%%14, 1323-4) in 139 m of THE
are added dropwi se. The reaction m xtreg~s8Mstirred for a further 1.5 hours
at roomtenperature. It is diluted wth et hyl et her and cautiously poured
onto a 20 m xture of 4 M hydrochl ori cFachd land i ce. The phases are separated
and subjected to extraction with diethyl ﬁf er, the extracts are washed with
wat er angpdried over sodium sul phate and the soI vent is renoved. The crude
product is purlfled by col um chr omat ogr aphy on silica gel (hexane/i sopropyl
ether 0-5% t(6a 7o8-driflBerbl 2:ovedh e diharetirh§iviiaetinbl pdiuoswBenethy|-6-

{trifluoromethyl)-5.6,7,8-tetrahydronaphthalene-1,6-dicl
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/

(54,6, 80)-2-Fluoro-8-methyl-5-[-2-methylquinazolin-5-yl)amino]-6-
(trifluoromethy}-5,6,7 .8-tetrahydronaphthalene-1,6-diol

F
F

gA




1.56 g (5.7 mmol ) of 1,1'-bi-2-naphthol are adm xed with 5.7 m (2.85 nmol)
of a 0.5 Mtitaniumtetraisopropoxide solution in toluene and the red
solution is stirred for 2 hours at roomtepperature. 9.5 g (57.2 nmol) of
2-fluoro-6-(1- nmethyl eneethyl)anisole and 12.5 m (95 mml) of ethyl
trifluoropyruvate are 30 added and the m xture is heated at 140C for 18
hours. After cooling it is imrediately purified by colum chromatography on

silica gel ( 4 R Examidlet 21385 .46 enrgbly of 82R* gRof-4 thabro-
4- (3-fluoro- hﬁ*ﬁ@ﬁoﬁb?é$SI_2§a dr ox -2-ﬂzqtsfrk?fluorol\y tﬁ 1) p 5?1"; i enoa
€h

8.9 g (26.5 raerme)hqup 24h5(d;oxy-ad¢r¢fu@romethyl)pentanal 1 Omg (0.63 mmol) of

200 o motFARIcEneYIstAZolibe SR e Sl R SRR '
carbon 5 (10% gWee(zw'dﬂel*) 4Tmaﬂeu@mtnowmmakenzfmethyl@uhmurlm Sinder a

hydr ogen at nosphere under atnospheric Eressure until the hydrogen uptake is

Sﬁo rut h;l'ﬁe ml)immod.r2r(§rlﬂuqroré\eéfwlmentﬁrg -obe26C @g Qfﬁésﬂﬁtﬂﬂt&fu%ﬂnlﬁ‘&fﬁg ri ns;ad
o Caot o or SYCHERE R S Ta B R Bla bl It Pad sl F i s Puflolor T

(25.4 ol ) Qford@ﬁﬁﬁmhlde solutlon to gwe the deswed Tproduct Column chromatography
4- (3-fluoro-2-net hoxyphenyl) roxy-2-(trifl uoromnet hfy -pentanoate in 350

n of diet hy|one=’e1h@galr(@ea@@¢/@&m| acetm:OJ obyiglds13P maeftRreductzo (44. 7 mmol )

of |ithium aly d I d,far

mixture is ot FPNME Y BHERRRORS S 4 & 3HELFBY i TPt ST

clinbs tqg- 15, 3rf|pld PRy Ml sy @ew?lob 7898d] THE 6c8® 8 OrHY06. ﬁ{@"ﬂ-ﬁcet ate

and wat er 15and a further hour irring until areadllyfll erabl e

precipitate Watdr(d)rﬂélﬂ 7@, sy ghh8ianlts fi I tered through Celite, the

filter bed being thoroughly rinsed with ethyl acetate. The phases of the

filtrate are separated and extraction is carried out again with ethyl

acetate. The pxdrpRi® are washed with ®at:urated sodi um chloride solution and

dried over sodium sul phate and the 8« fg 20 renoved in vacuo.

Separation by col um chronat ography : gel (hexane/ diisopropyl ether

0-15% y lds 3.1 g of (2R*, 4R1-4-( 3- quro- - met hoxyphenyl) -

2- hydrox} 2-(trifluoronmet hyppent anal *NVR (300 Mz, CDCI3); = 1.13 (d,

3H), 2.25 (dd, 1H), 2.58 (dd, 1H), 3. gdd, 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*, 4S1- 4- (3-fl uor o- 2- nret hoxyphenyl) - Zfhydr oxy-2- (tri fl uoronet hyl) -

pent anal 11- 1-NVR (300 MHz, CDCI 3); Ef =21.21 (d, 3H), 2.33 (dd, 1H), 2.39

(dd, 1H), 3.30 (qdd, 1H), 3.74 (s, 1H 3.94 (s, 311), 6.90-6.99 (m 3H),

9.71 (s, 1H 5 @ B drofifethy!}-5,6,7.8-

(2R*, 4R*) - 4- F y y
20  tetrahydronaphthalen-5-yllam mo}qumolln 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).



30(trifluoronethyl)pentanal, 103 ng (0.63 mmol) of 5-am no-2-nethyl quinoline
and 0.3 m of titaniumtetraethoxide are stirred in 20 m of toluene at 100C
for 2 h. After the mxture is cooled, it.ps-poured into water, w th vigorous
stirring to follow The suspension is filtered through Celite, the filter
bed being rinsed thoroughly - 29 - with ethyl acetate. The phases of the
filtrate are separated and extraction is carried out again using ethyl
acetate. The pegmpet® are dried over -pdi um sul phate and the solvent is
renoved in vacua to give 230 ng of (2K
fl uor o- 2- met hoxypheny1) - 1-[ ( 2- et hyl
5(trifluoronethyl)pentan-2-ol as a crude

in 12 mM of CH2C 2 are adm xed dropwi s at -30C with 6 ml (6 mmol) of a 1 M
boron tribrom de solution. The batch allowed to warmto roomtenperature
and is stirred for 2 hours. It is atmxeyd with saturated NaHCO3 sol ution,
the phase8 are separated, the aqueous™sh
10 conbi ned organi c phases are dried (Ng2804) and concentrated in vacuo.

Col um chromat ography on silica gel (hexane/ethyl acetate 0-75% vyields 145
nmg of product8-Fluoro-5-{lH\NMR4 1.82 (dd, 1H),
2.39 (dd, 1H), 2.64 (s, 3l-1 1H), 6,75
(m 2H), 7. 1ftriflgoromgthyi)-he

Exanpl e 2 CH bz—ﬁmino-SWJ}LroqufnoﬁnQ( 1H)-one:
10 5,8-Difluoroquinclin-2{1H)-one and 1.18 g (8.2 mmol) of Cu,0 in 620 m| of
ethylene glycol are admixed under 8 bar with gaseous NHs. The reaction mixture

j h<"5- Ai i no] - 2-
educt. 230 ng of the crude inine

is heated at 190°C for 19 h. After the reaction mixture has been coocled and the
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



(5ar 6a, 60) - 2- Fl uor 0-5-117-f | uor o- 2- et hyl qui nazol i n- 5- vnam nol - 13- net hvl - 6-
(trifluoranethvl)-5,617 , 8-tetrahydronapht hai ene-1,6-diol 25 In the sane
way as in Exanple 1, 250 ng (0.85 mmol) of34-

(2R*, 4R1- 4- (3-f 1 uor 02- et hoxyphenyl ) - 2- hydr oxy- 2- (tri 1l uor onet hyl ) pent anal ,
185 ng (1.05 nmmol) of 5-am no-7-fl uoro-2-nethyl qui nazoline and 0.4 m of
titaniumtetraethoxide are reacted to give

(2R*, 41r) - 4- (Escg‘,hg[yg- 2- met hoxyphenyd) : 1-[ (7-fl uor o- 2-

met hyl qui nazol i n-5-yDi m no] - 2- (t rei f hyoronet hyl ) pent an-2-ol . 430 ng of
resultant 30 crude imne are cycliged in-the same way as in Exanple 1 at
-30C using 8 M (8 mmol) of 1 M bordn Yri®rom de solution to give the
desired product. Colum chromat ogr Mbn silica gel (hexane/ethyl acetate
0-75% vyields 67 ng of product. - - 1H-NWR (300 MHz, CD30D); 8 = 1.44
(d, 3H, 1 88 (dd, 1H), 2.43 (ddf 1M .]2.74 (s, 31-1), 3.40 (qgdd, 1H), 5.25
(s, 11-1)9 6.69 (d, 1H), 6.70 (dd, T31), 6.74 (d, 1H), 8.85 (dd, 1H), 9.49
(s, 1H). 5 Exanple 2A 1 213 (5a, 0

6a, 8) 6) - 2- Fl uor o-5-[ ( 7-f I uor o- 2- et hyl qui nazol i n- 5- Aam no] - 8- net hyl - 6-

(trifluor Omtﬂtﬁa,ﬁaﬁ%v@Fmﬁ‘dﬁ-ﬂm’, -dEﬁﬂ@%eﬁhﬂ-iﬂ-{tﬁﬂdbnimémyghgz,\ag by neans

of preparative chira iracel OD 5p) into the enantionerically pure

conpounds: 1Qetrahydionaphibaten-1-ataminel-Sfluempiaginatin-2(4H3-ofien ( Chi ral cel 0D 5p,

250x4.6 mm hex h % ) (-)-Enantiomer:

anal ytical HPE E. paﬁé?é aﬁ@'p?h %F}Ft?%ﬂ%gﬁ %%rff%ég!’é?"ﬂ}%%%g% hexane/ et hanol
5 =>50% 39 ) ."HLNMR gmm sz/vo‘@g@m%%& 1.40 38, 3H), 183 (dd, 1H 5240 %ﬂd 1H), 3.38

6a, 80) - 2- Fl uor o- 51( 8- f | uar 0- 2- et hyl aui nazol i n- 5- vDami no]
(trifluor onet(m/.I1)l-1)556l37(,38-‘lt-Ie)t6 &ﬁxlddo‘ﬂdbrﬁi.‘iﬂa(mrﬂéi)ﬁ 49 {dd) 1H) 6. T(h(;ickaﬂﬁ, way as

in Exanple 1o 2% o (P07 @GP Y 19 8%, 5t etid did 1R 02

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 OH - .
25 K
QH

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




25met hoxyphenyl ) - 2- hydr oxy-2- (trifl uoronet hyl ) pentanal, 90 ng (0.5 nmol) of
5- am no- 8-fl uoro-2-nethyl qui nazoline and 0.2 nml of titaniumtetraethoxide

are reacted to give (2R*, 4R*)-4-(3-fl uoros2- met hoxyphenyl)-1-[(8-fl uoro- 2-

met hyl qui nazolin-5-yl)imno]-2-(trifluoromnethyl)pentan-2-ol. 230 ng of

resul tant crude imne are cyclized in the same way as in Exanple 1 at -30C
using 4 mM 30 (4 mmol) of 1 Mboron tribrom de solution to give the desired

product. Col Wiamfiy-21rRéBYphyafn-Bbhée @mdg)ess ﬁh@mmﬁ@mﬁélra@m&teear‘éo%
yields 42 ng of product. -31 - 1H NVR (300 MHz 5 = 1. (d, 3H),

1.85 (dd, 1Hyeactedo gixe 5{igR" FRIp4((3-flugry-2-methpxyp Hﬁnviirzif)vdrngrg 1H),
6. 73 - 6 80 ({in s dmetyiRetfiderdiBhind)2hdiifiphthdlazin:128hd Sookdy ofﬁegfﬂ?éml e 4

10  (5a,

6a, 8, 6) - 5- 11blﬁd@|nﬁuhu@rr@o?cmmyﬂmemeh~ay@w Brarnplet 1 -&-f300Crusivg net hvl - 6
8-t etrahydronapht hal ene- 1, 6- dial . In the sane way

2 i 'ELQES{ grfrfr%%sﬁwn@olx of 5 Mrsron ibromide, sotution foxgive the desired product
o OBy b e B R ST M b0 B )

t et raet hoxi deoarm r@@@@@;btto give (21Rt4R1- 1 [ (7

, 8-di fluoro-2- nmet I nazol i n-5-yl)imno] - s‘

I uor o- 2- et hbixw%@‘)gmmao%@m@ 0) BBl bA6 1481 1HE AAR{Ad T HIed AR ant
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Col umm 2@0chr705191 tog phsoqa $%Z3:gocgl1|-( jnexane/ et hyl acetate 50% vyields 30

ng of product. I\/R 300 = 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, 1Hg, 8,88 {gld. 1H), 9.52 (%H 1H) .
'<F

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).



25 Exanple 5 OH 30 - 32 - In the sane way as in Exanple 1, 135 ng (0. 46
nol ) of

(2R*, 4R1- 4- ( 3-f 1 uor 02- met hoxyphenyl) - 2- hydg oxy-2- (trifl uoromet hyl ) pent anal ,
100 ng (0.63 nmol ) of 5-am no-2-nethyl qui nazoline and 0.23 m of titanium
tetraet hoxi de are reacted to give

(2R*, 4R*) - 4- ( 3-f | uor o- 2- met hoxyphenyl ) - 1-[ ( 2- met hyl qui nazol in-5- 5

yQ m no]-2-(trifluoronethyDpentan-2-ol. 260 ng of resultant crude inmne are
cyclized, in the sanme way as in Exanple 1, at -30C using 5 mM (5 mmol) of 1
M boron tri brExarndplesbl ution to give tohe,desired product. Colum

chromat ography on silica gel (hexane et A Ipacetate 0-75% vyields 56 ng of
product. 1H NVR (300 Mz, CD300) @ 4ak(d, 3H), 1.87 (dd, 1H), 2.44 (dd,
1H), 2.77 10(s, 3H), 3.41 (qdd, 1FD Q%, 1H), 6.73 (dd, 1H), 6.83 (dd,
1H), 6.87 (d, 1H), 7.14 (d, 11-1), N%t, 1H), 9.56 (s, 1H

54115a, 6%a 13 13)-1 E:fﬁ#

, 6- Di hydr oxv- 2-fl uoro- 8- net hyl- 6- (trlf] oronet hyl)-5,6,7, 8-
20tetrahydronaohtha|en 5- yllan1noIqU|ﬁF in-2(1H) -one In the same way as in
Exanple 1, 250 ng (0.46 mmol ) of
(2R*, 4R1- 4- (3-fl uor 02- net hox phenyl) 2- hydrox -2 (trlfluoronethyppentanal
132 ny (0. 63 (Amfiq.8ai-2F-luatioron @ I iz ;3 8- et r aet hoxi de

are reacted t(?nfﬁj romethg)(ggk? g ]Trah\,(asl"o 611% le%enFB tboglyphenyl) 2- hydroxy- 2-
10 In the same way as in Example 1, 135 mg (0.46 mmol) of (2R*,45")-4-(3-fluoro-

2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)-pentanal, 100 mg (0.63 mmol) of

5-amino-2-methylguinazoline and 0.23 ml of titanium tetraethoxide 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).
OH

F F

el

NH
. 14
PN

Nz, N

Y

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

Example 12

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-



25(trifluoronethyl)pentylidenejam nol quinolin-2(1/-)-one. 64 ng of imne
purified by columm chromatography (silica gel, hexane/ethyl acetate 0-75%
are cyclized in the same way as in Exanplg7l at -30C using 1.5 m (1.5 mmol)
of 1 Mboron tribromde solution to give the desired product. Columm

chromat ography on silica gel (hexane/ethyl acetate 0-75% vyields 52 ng of
product. 301H NWR (300 MHz, CD30D); 5 = 1.42 (d, 3H), 1.84 (dd, 11), 2.42
(dd, 1H), 3-We&g)la@ina]zﬁ)in-@ylﬁﬁﬂﬁé}&%ﬁﬁluon@n@hﬂgberﬂtbm-&. 545(fg of Fsultanf5 (d,
1H), 6.71 (dd, 1H), 6.83 (dd, 1H, 7.32 (t, 1H), 8.17 (d, 1I—&. - 33 -5
Example 7  &rieitninesmrefoyrliped in the-sgma way @sin fxamne -15atmedth6xusiag ge& mb| - 2-

5- i no- .11 dotioeT h bGPk REBERIRATR i M HERRAT It Tl o
1.18 G (5. 2 W haorsifon sk hexainotshyl setats 50%) yRics 26imgefl under ¢

bar with gaseous N reaction mxture Is heated at 190C for 19 h. After
t he react Pon piwsttelr e has been cool ed and the sol vent renoved, the crude

product is puyfj {ii u ynat h bl gel ; /
Voo 0- 599 . T MR (2 B TP DR B RReR 07y O H A e B 1hE L
pal e yel |l ow ggl1 _ (13P0sgl A8 ) . 2B. 6 72 ],
1H), 6.31 (digfi'f’},sl‘*%? %Aﬂ(oﬁg ?1%%5 %?5?'? %?’611%‘?%. 9?7(@21% %(ﬁe
same way as iiH)EQ&#ise 1H). 300 ng (1.01 mmol) of

(2R*, 4R*) - 4- (3-fl uor 02- net hoxypheny1l) - 2- hydr oxy-2- (tri fl uoronet hyl ) pent anal ,
180 nmg (1.01 nmmol) of 20 5-am no-8-fluoroquinolone and 0.48 m of titanium
t et rai soppopEtdifiple® N of xylene gpe reacted to give

8-fluoro-54[ (2R, 4R*) - 4- (3- f | uor o-R- net hoxyphenyl) -

2- hydroxy-2-(trifluoronethyl)pentyl | akd'nol qui nol i n-2(11-1)-one. 80 ny
of imne purified by columm chronmat oy il

whyo{si |ica gel, hexane; CH2d 2/
i-PrOH 0-59% are cyclized, in the sgag _way as in Exanple 1, at -40"C using
1.7 m 25(1.5 mmol) of 1 M boron trim' de solution to give the desired

F

product and the 3
NYN
15

(5. 6a,8a)-5-[(7 8-Difluoro-2-methylquinazolin-5-yllamino]-2-fluoro-8-methyl-
B-(trifluoromethyi}-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).



et her-cl eaved Exanple 8. 1H NWR (300 MHz, CD30D); 8 = 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), 7345 (dd, 1H), 8.14 (dd, 1H. - 34-
Exanple 8 OH 5 0
5-ff(lar2a,4fi)-6-Fluoro-2,5-di hydroxy-4-nethvl-2-(trifluoronethvl)-1, 2,3, 4-
t et rahydr onapht hal en-1-yl | am nol - 8-fl uoroqui nolin-2(11-1)-one is obtained
after chronmatmgirmple $#4 purificationgfrom Exanple 7. 101H NVR (300 MHz,
CD30D); 8 = 1.40 (d, 3H), 1.83 (dd,l 1H),f2.40 (dd, 1H, 3.38 (m 1H), 5.03
(s, 1H), 6.45 (dd, 1H), 6.48 (d, _4.QF(dd, 1H), 6.70 (dd, 1H), 6.82 (t,
1H), 7.07 (dd, 1H), 7.17 (dd, 1ky,~8 43 ¢dd, 1H). Exanple 8A / 8B

NH
/
; \

(50, 6¢,88)-3-Chloro-2-fluoro-8-methyl-5-[(2-methylquinazolin-5-ylamino]-
6-(triflucromethyl)-5,6.7,8-tetrahydronaphthalene-1,6-diol
4-(4-Chloro-3-fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifiuoromethyl)pentanal:

10 10 g (68.2 mmol) of 3-chloro-2-fluorophenol in 68 m! of dichloromethane and
7.7 ml (98.5 mmol) of pyridine are admixed dropwise at 0°C with ml 5.1 m|
(71.6 mmol) of acetyl chloride. The mixture is stirred for an hour and 100 ml of
1 M hydrochloric acid are added. The mixture is extracted with dichloromethane
and the extracts are washed with water. After drying over sodium sulphate and

15 removal of the solvent in vacuo, 13 g of 3-chlore-2-fluorophenyl acetate are
obtained, quantitatively. 13 g (68.2 mmol) of 3-chloro-2-fluoropheny! acetate in
6.9 m! of 1,2-dichlorobenzene are added dropwise with ice coolingto 9.2 g
(68.9 mmol) of aluminium trichloride in 6.9 ml of 1,2-dichlorobenzene and the
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-



155-{[ (1a, 2a, 4, 6) - 6- Fl uor o- 2, 5- di hydr oxy-4-nmethyl -2-(trifluoronethyl)-1, 2,3,
4- tetrahydronapht hal en-1-yliam nol -8-fl uoroquinolin-2(1H)-one is cleaved by
means of preparative chiral HPLC (ChiraceBsOD 200 into the enantionerically
pure conpounds: (-)-Enantionmer: analytical HPLC. Rt = 7.71 mn
(Chirapak AD-H 5u, 150x4.6 mm 20hexane/ethanol 501050% ( 20’ ) , 1 mM/mn flow
rate, 25C). (+)-Enantionmer (ZK 376768): analytical HPLC. Rt = 9.53 mn

Ch k A olmy / fl
Latle raggc) %tﬁuqm&dﬁm di%ég?et’ g@ﬁﬁlﬁim@%fmnﬁ%siaﬂd)& gl/mn flow

4,51 6- Fl uor d23 mnwlhgfdleaswl)mimtdwarezat(snende@m #@ermnlraf MHHF and aj room

hyd
Letra Ly anpi omeeLgli 28 mAgsh men B uibibidpliande i pfEd, The ntiRreRTE eV
met hoxypheny Jshrrédhmdacmh&:w Friifh ite © apvamiitty ickrsath goeling 20671 mg (48.10mrwal) of of
- 35 - 5-am no-2-net hy Ighthalazm 1-one and 0.53 m of titanium

t et r aet hoRi d&@ aM;tltaéuup ) cblogidgesolution in dlchloromethane are added dropwise.

o LB A ool I 3 AP N ity

resul tant cr ydgthosypiserfyetitatc igrdin g20mi bﬁTH&@eWeﬂ%mpm@&ﬁﬁtﬁﬁ@ JI heat -30C

using reaction mixture is stirred at room temperature for a further 15 hours. It is diluted
with diethy! ether and poured cautiously onto a mixture of 4 M hydrochloric acid

10 andice. 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 is removed. The crude product is purified by column chromatography on
silica gel (hexane/ethyl acetate 10-40%) to give 2.68 g of 3-chloro-2-fluoro-6-(1-
methyleneethyl)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.



510 M (10 nmol) of 1 Mboron tribrom de solution to give the desired
product. Columm chromat ography on silica gel (hexane/ethyl acetate 0-60%

yi el ds 204 ng of product. 1H NVR_4800 MHz, CD30D); 8 = 1.43 (d, 3H),
1.86 (dd, 1H), 2.43 (dd, 11-1), 3.40 (qdd, 1H), 3.79 (s, 3H, 5.18 (s, 1H),
6.71 (dd, 1H), 6.84 (dd, 1H), 7.16 (d, 1H), 107.59 (t, 1H), 7.60 (d, 1H),
8,50 (s, 1H). 15 Exanple 10 (Sc, 6a,

8a) - 2- F u0r008217§fdmt (42cHIdFs- sﬂmywtmem%l wg)aglng@}m@z (tnfluoromethyl)

(trifluoronmethvl)-5,6,7, 8-tetrahydronaph en In the sanme way
as in Exanpl @ent-41ezalnﬁ3d|@golged mmjﬁ miypf methanol and 0.3 ml of acet|c a0|d and

o S G ST R SO S PR T SR S

tetraet hoxi de Wétﬁsw@@f athydeodgery atmosphere under atmospheric pressure until the
(2R*,4S*)-4- (3-fluoro-2-met hoxyphenyl)-1-[ (2-met hyl qui nol i n-5-ypi m no] - 2-

(trlfluorﬁmet rogesmipiake inAb nzlstﬁhmgmasmre&ﬂt&raﬁtthr@ruab&t?lﬁenf@e T@fbﬁéllzed

i L?ﬁm-zﬁes‘;‘ﬁ%ﬁﬁaﬁﬂsaﬁsdo*f@ G W aeiate RefiovaL Pl e solVoai s o9 "

silica gel RGOt P luef é éntanal
1. :-nge 300 mﬁ b'?:;Dg%'r'[BI :lalteCh 55&@{&4 3’@ %A’az,(mu o mglap n,anaH?? 2.70

(s, 311), 3.4ampddre afifhe GESIere(%nerﬁH) 6.76 - 6.87 (m 3H) 7. 30 (d, 1H),
7.33 (d, 301HYy NP3 dd MHR eyt o8 1B, 1.51)38 50 @, FEP'L2d ud, 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.



N. N (5a, 6a, 80-2-Fluoro-5-112-net hvl aui nazol i n- 5- Aam nol - 8- net hyl - 6-
(trifluoronethvi)-5,6,7,8-tetrahvdronapht hal ene-116-diol 10 In the sane way
as in Exanple 1, 135 ng (0.46 nmol) of _41.-

(2R*, 43*)-4- (3-fl uoro2- net hoxyphenyl) - 2- hydr oxy-2-(trifl uoronet hyl) - pent anal
, 100 ng (0.63 nmmol) of 5-am no-2-nethyl quinazoline and 013 m of titanium
tetraethoxi de are reacted to give

(2R*, 481-4- (3yf h e\l ( lr @i I

y1l)imno]-2- ??r*'?ﬁvj rome ylepygﬁqu?t gn iZag (H gnghg (Mrggﬁqtimn@%rw e2|8r%1 ne

ar e 15 cycli zsacBH)n3t4ﬂe(csiainﬂl-ma§025(dl mHE>€aﬁ$>|(® 1]H)aﬁ Z2B0C Ui 6ES(dritH)5 ol )
of oron_t d 0 i,0 the desired product. Colum

chrorrat ograpﬁy{%a{s‘lﬂ)l rﬁg@- "é)r'lgx%églgémy acetate 0-75% vyields 56 ng of
product. 11-1-NWR (300 MHz, CD300); 6 = 1.58 (d, 3H), 2.20 (dd, 1H), 244
(dd, 1H, 2.77 (s, 3H, 3.41 (qdd, 1H), 5.16 (s, 1H), 6.73- 6.87 (m 3H),
7.14 (d, &H) 7.74 (t 201H), 9.56 (s, 111). 25 Exanple 12

(5a, 6a8al- E: uor o 18-fl uoro- 2- met hvl qui nazol i n- 5- vDami nol

8-nmet hyl- 6- ( Rj‘Br thyl)-5,6,7, 8tetrahydronapht hal ene-1,6-diol 30 In
the sanme way as in Exanple 1, 170° m 05
(2R*,4S9) - 4- (3-fl uor 02- net hoxyphe aydr oxy-2-(trifluoronethyl)pentanal,
124 ng (0.70 nmol) of 5-am no- 8- Iuoro 3 t hyl qui nazoline and 0.31 m of
titaniumtetraethoxi de are reacte gl ve

(2R11, 4, 31-4- (3-fl uor o- 2- rrethoxyp% -1-[(8-fluoro-2- - 37 -

nmet hyl quq@azol in-5-Aimno]-2-(trifl nmet hyl ) pentan-2-ol. 295 ng of
resultant crude imne are cyclized |n the same way as in Exanple 1 at -20C
using 2.6 mM (2.6 mmol) of 1 Mboron tribrom de solution to give the desired

D op e 55 o (B cooh S RSP NS B 1A bY lRIRLRLEL I AL E1 >

methoxy-8-methyl-6-(trifluoromethyl)-5,8,7 .8-tetrahydronaphthalen-6-ol

gmmol ) of

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).



1H NVR (300 MHz, CD30D); {5 = 1.55 (d, 3H), 2.16 (dd, 1H), 2.29 (dd, 1H),
2.79 (s, 3H, 3.38 (qdd, 1H), 5.15 (s, 1H), 6.74 (dd, 1H), 6.81 -6.87 (m
2H), 7.52 (dd, 1H), 9.62 (s, 1H). 15 (5a-Ga,

8a)-54(7,8-D fluoro-2-net hvl aui nazol i n-5-ynam nol- 2-fl uor o- 8- net hy1-
6-(trifluoronethvl)-5,6,7,8-tetrahydronapht hal ene-1,6-diol In the sane way
as in Exanple 1, 170 ng (0.58 mmol ) of

(2R*, 45") - 4- (Bkdmpry #8- met hoxypheny1) g2- hydroxy-2-(trifl uoromethyl)pentanal ,
124 ng (0. 60 m‘ml? of 205-am no-7, 8-dif Lyoro- 2- net hyl qui nazol i ne and 0. 31 i
of titaniumtetraethoxide are react gl
(2R*,4S1-1-[(7,8-difluoro-2-nethyla oA- 5- yOi m nol - 4-

(3-fl uoro-2-net hoxyphenyl)-2-(trifFyo mthyl)pentan 2-ol. 85 ng of imne
purified by colum chromatography (s ca gel, hexane/ethyl acetate 0-30%
are cyclized in the sane way as in Ex@nple 1 at -20C using 0.72 ml (0.72
mol ) of 251 M boron tribroni de sol utf to give the desired product.
Preparative thin-layer chromatography on silica gel (hexane/ethyl acetate
50% vyields 15 ng of product. 1H NWVR (300 MHz, CD30D); 8=1.55 (d, 3H),
é %g ggg m) 503849 hldid-2-fRoFB 5( ﬁﬁz frds-yifarkthol 8. 1H),
Exanpl e 14 Omethyl-6-(trifluoromethyl)-5.6.7, 8-tetrahxdronaphthalene—1 6-diol

obtained as the product from Example 15 after chromatographic separation:
10  'H-NMR (300 MHz, CDCl3); 6 = 1.44 (d, 3R), 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,



N (5a, 6a.801- 3-Chl oro-2-fl uoro-8-net hyl-54(2-net hvl qui nazol i n-5-vf| am n01-
6-(trifluoronethyl)-5,6,718-tetrahydronapht hal ene-1, 6-di ol

4- (4- Chl oro- 3-fl uor o- 2- met hoxyphenyO- 2- hydgoxy-2- (tri fl uoronet hyOpent anal :
1010 g (68.2 mmol ) of 3-chloro-2-fluorophenol in 68 m of dichloronethane
and 7.7 m (98.5 mml) of pyridine are adm xed dropwise at OCwith m 5.1 ni
(71.6 mmol ) of acetyl chloride. The mxture is stirred for an hour and 100
nil of 1 M hygf MFS OE M2, COCR); @qu:;% SH]I xtger(adl §H§XS., aeqaedwtzhgs

di chl or onet hane an e extracts are washed with water. ‘After drying over
sodi um sul phase3dhd. 45r(®dmﬂhil) 401t(he3dp 5@ {bri hHY,H8 68 ,(dd 31}, 5110 (d, 1H),

3-chl oro-2-fl he ate,.are obtained, quantitatively. 13 g (68.2
mol ) of 3- chfgbg&é' whga@ﬁﬁaﬁ'i, acetate in 6.9 m of 1,2-dichlorobenzene
are added dropwise with ice cooling to 9.2 g (68.9 mmol) of al um nium
trichloride in 6.9 m of 1,2-dichlorobenzene and the m xture is subsequently
stirred ab 10Ba@rple 88hours. It is coofféd; diluted with 20 dichl oronet hane
and poured cautiously onto a m xtur ydrochloric acid and ice. The
phases are separated, extraction is, w08t W th di chl oronet hane, and
the extracts are washed with saturated soflj um chloride solution and dried
over sodi um sul phate. The crude produfti's purified by col um chromatography

on silica gel (hexane/ethyl acetatecr 9% to give 2511.4 g of

1- (4- chl or o- 341 uor o- 2- hydr oxyphenypet h -one and 0.74 g of 1-(2-

chl oro- 3-f | uor o- 4- hydr oxyphenypet han- l-gﬁe. 11.4 g (60.4 mmol ) of

1- (4-chl ggo3-fl uoro-2- hydr nphenyl ) et han- 1-one are di ssolved in 120 m of
acetone, and 15.5g (112 mml) of potassium carbonate and 6.9 m (110 mmol)
of nethyl i odi @@ Q)-aemﬁdro-mblom>5t-m~ﬂuom—2-umethelg|umamﬁn:5‘-ﬂﬁarﬂ|@;urs and
the sol vent i ) Tere5|due|s
poured into w 1RO RY N h L8, Asdiolthe extracts
are washed wi ggy& lher. [ sodi um
sul phate and 64“%@?@%%% re re%ﬁg}agfwt e Soﬁ%/rg%f@%np@ggg a%%e 11.3 g of
1- (4-chl oro- ?JH—NMR()SOD MHz, ngoﬁﬁtamﬂ}ﬂﬂl@%ﬁlhﬁﬁ (tidphi), 2361dg M 2.7l )

of zinc st and 640 oride are sus ended |n 400
o o S (S agH) ool Tt Atan Bt 0 1K) Fagohn i, Bor T i el et

added. The nu%§gr WG stirred for a further 30 mnutes and with |ce bath
cooling 46.1 n “mol ) of

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

oOH =
F “ F
KT
30 01210HF
NH
al
N ... ,



5al Mtitaniun(lV) chloride solution in dichloronethane are added

dropwi se. After 30 mnutes at 5-10C 9.3 g (46.1 mmol ) of

1- (4-chl oro-3-fluoro-2- nethoxyphenyl)ethap-1-one in 92 m of THF are added
dropwi se at 5C. The reaction mxture is stirred at roomtenperature for a
further 15 hours. It is diluted with diethyl ether and poured cautiously
onto a mxture of 4 M hydrochloric acid 10and ice The phases are separ at ed,
extraction i 36685/ 861 Bliottid NudiBIMNGL 5212 miohty Ui bASE shed with
wat er and dri Sul phat e an e so ven TS rermve The crude
product is p-ftiflestotnet trahydn fial gel (hexane/ et hyl
acetate 10-40% to give 2.68 g of 3- chI or o- 2 quora 6-(1-

met hyl eneet hyDani sol e. 15760ng (2.67 mol ) of 1,1 -bi-2-naphthol are adm xed
with 2.68 ml (1.34 nmol) of a 0.5 Mtitaniumtetrai sopropoxide solution in
toluene and the red solution is stirred at roomtenperature for an hour.
5.07 g (28. 1 Ewashplec21 3- chl or o- 24| uor 069f 1: met hyl eneet hyl ) ani sol e and 3. 25
m (26.7 nmol) of ethyl trifluoropyrf dded and the m xture is
heated at 140C for 17 hours. After it dit 20is inmmediately
purified by col um chromat ography on “Silic (pent ane/ di et hyl et her
25-409% to give 1.47 g of ethyl 4-(4-cfilofo-3-fluoro-2-nethoxyphenyl)-2-

hydr oxy-2- (trifl uoronet hyl)pent-4-enoates~1.47 g (3.97 nmol) of ethyl 4-(4-
chl oro- 3-fl uor o- 2- met hoxypheny1l) - 2- hydr 2-(trifluoronethyl)pent-4-enoate
in 40 m of diethyl ether are cooled to -[15C and over 10 m nutes 300 ng
25(7.9 mapl ) of lithium alum nium hydrlde in solid formare added in
portlons The mixture is stirred for 1 hour, during which it warnms to 0C,
and is poured 2a#Mn7aCtbroi2nmdi Gﬁﬂudm— gheathybd-(trif rartaric

acid solution 30 m nutes. The phases
are separ at ed.4sd HHRNE hyl acetate. The

extracts are ggmgq,v%\g,gﬁ .ﬁE&Fh@H@%Sﬂ% &Mﬁsme ot AL uLieroatugrd-o

over sodi um sul phate an e so i's re ved I n vacuo. Separation b

col um chr orrunetgnawmermh) -Z4hlydoaxyg2{(triflhescemeth gl psritanale g treg (0 30%noy) &fl ds 0. 38
g of 4-(4-chl uqgr o- 2- _— . X

net hoxypﬁé @'WQ&?”% apdiQ.1 s ditaniv tetasthoxids are rgagtes! tp-ive gril4-

al cohol . 9

& (4-chi oro- Ge, B35 3908 SeRRYpRSYY- 2 hyony 2-rlueramethypentylifsnel

pent - 4- enal ismidoipohaled2{1i)isnen138fmgef cauds lnandameByonedflnabeBameewayj and

our S under o) AEGERIS AT EMtade TR (4 BREN & HHCRIBRITAITRe o
Shydrogen uptsghiftidnstotfivé’the dédirdd gﬁo\'ilmhték'callhﬂéh‘%ﬁgtdd?éﬁﬁg%\%ﬂda@el t he

filter bed being rinsed thoroughl acet at'e
sol vent gDvegheganglethiyl acetate 50%) and subsequent preparative thin-layer

4- (4-chl oro- 35 f'ﬁﬁ@@gm@fé?%&ﬁﬁ (ﬁepe/kq m/et%y trlfl uor oret hyppent anal

as a mxture Gf
acetate/methanol!trtethy!amme 25:3:1 and preparative HPLC yield 11 mg of

product.

'H-NMR (300 MHz, CD3;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:



1H- NVR (300 MHz, CDCI3); 5 = 1.18 (d, 1.5H), 1.29 (d, 1.5H), 2.23 (dd,
0.5H), 102.30 (dd, 0.5H), 2.38 (dd, 0.511), 2.55 (dd, 0.5H), 3.24 (m 1H),
3.95 (s, 3H), 6.84 (dd, 1H), 7.05 (dd, 1Hy5-9.18 (s, 0.5H), 9.73 (s, 0.5H).
100 nmg (0.3 nnnol) of 4-(4-chloro-3-fluoro-2-nethoxyphenyl)-2-hydroxy- 2-
(trifluoronethyl)pentanal, 48 ng (0.3 nmmol) of 5-am no-2-nethyl qui nazoli ne
and 0.1 m of titaniumtetraethoxide are stirred in 9 m of toluene at 100C
for 2 h. 15 ArigbtiohRe1: BialytiBm WPKCURE=iges RINTEHirAIPER ABGAS, 200348 finied
vigorously. The suspension’is filtered through Celite, the filter bed being
ri nsed thor ohekapeisthancd Sy >025% in €0 "ﬂﬁehﬂwg’glﬂsﬂw ralgg filtrate are

separated and ext.raction i s..carnj . UL I i c e
extracts ar e%d'ﬁnbanmgr aggﬁitlﬁ%ll@h?ghgfé%ﬁ@'ﬁﬁ%&%ﬁ@é%i@‘ rﬁé%‘gg I'h vacuo
to give 130 mgxahebttahdl 590 Es-d5%wt ROXNRheMlimin flow rate)

201-[(2-nmethyl quinolin-5-yl)imno]-2-(trifluoronethyl)pentan-2-ol as a crude
product. %30 ng of the crude imine in 6 mMl of CH2CO 2 are admi xed dropwi se at
-30 Cwith 3,m, (3 mo af . r r e hr o olution. The batch is
allowed to V\A'P ﬁpégap&w&yéi lépﬁgg{t@é t&?’rgéa'éedm%x@gb&ﬁ Pa'sat urat ed NaHCO3

sol ution, thexymprs2are separated, Jhe aqueous phase is extracted with
ethyl 25 acetate and the conbi nedrorigani cephases are dried (Na2SO™4) and
concentrated in vacuo. Col umm chro aptly on silica gel (hexane/ethyl

acetate 0-75% vyields 30 ng as ac of the title conpound and
(5a, 6a, 8a) - 3-chl or o- 2-

-5-y0am no] -6-(trifluoronethyl)-5,6,7,
8- tetrahydronapht hal ene-1, 6-diolf .23). Preparative thin-Iayer

chromat ogr aphy 30 on am ne phase (NMBrgk) with ethyl

acetate/ nethanol /triethylamne 25:3:1oyields 5 ng of product. -41 -
/1-i-NWR (300 MHz, CDC13); 8 = 1.43 (d, 3H), 1.79 (dd, 1H), 2.42 (dd, 111),
g- g% EZ ) iﬂgs- T, r—CH\ld}G)-255-Ga’][ toxyléluoko-Aanéthyl-2 Jtriflucborhiétyt). 1H) ,

1,2.3 4-tetrahydronaphthalen-1-yll-amino}-8-fluoroquinoc

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



(5a, 6a, 811)-3-Chl oro-2-fluoro-5-[(7

-fl uoro-2-net hyl eui nazol i n-5-v1)am nol - 1-

met hoxv-8-met hvi -6-(trifluoromethvl)-5, 6.4, 8-tetrahvdronapht hal en-6-ol In
the sane way as in Exanple 14, 100 ng (0.3 mmol) of 4-(4-chloro-3-fluoro-2-
15 net hoxyphenyl) - 2- hydr oxy-2- (trifl uoronet hyl)pentanal, 54 ng (0.3 mmol) of
5-am no-7-fl uoro 2 nmet hyl qui nazoline and 0.1 m of titaniumtetraethoxide
are reacted 2}5(4-chl oro- 3-f *IOI’O- 2- met hoxyphenyl) - 1-[(7-fl uoro-2-
met hyl qui nazo |n 5 yl)imno]-2-(tri or gret hyl ) pent an-2-ol . 150 ng of crude
imne are cyclized in the sane wa 3 Example 14 at -30Cwith 2.5 m 20
(2.5 mmol) of 1 Mboron tribrom de~st 1Nogh t 0 gi ve the desired product.

Col um chr omat ogr aphy on silica gel xane/ et hyl acetate 50% and
subsequent preparative thin-I|ayer omat ography on am ne phase (Merck) with
et hyl acetate/ nethanol/triethylam 5:3:1 yield 3.4 ng of product and 3 ny
of the difydroxy conmpound Ex. 16. 2 NVR (300 WHz, CDCI3); 6 = 1.41 (d,
3H), 1.94 (dd, 1H), 2.45 (dd, 1H), 2i85 (s, 3)-1), 3.45 (ddqg,1H), 4.01 (s,
3H), 4.91 (d, 1H), 6.45 (d, I11l), 6.54 (br, 1H), 6.95 (d, 1H), 7.01 (d,
111), 9.62 (35454 80)-8-Methyl-5 k iRG}-6-(trifluoromethyl}-5.6.7,8-
6128, 5) - 3- Chloro- Z-TTruono- 5- vl aur nazol'i h- 5-'vnam nol - 8-
met hv1l- 6- (trl_ﬂa__m&__@mmleﬁe&,@-xﬂelt etrahvdronapht hal ene 1, 6-di ol obtained

th t,f it t 101H NMWR
(300 W, _coarHy ey Bt adsdeyh £ ot PR, da, 11y, 2.87

10 Ethyl 4-(3-chloro-2-methoxyphenyi)-2- hydroxy 2- (tnﬂuoromethyl)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).



(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). 15 Exanple 17 ,NH Fn-n Nt"

20( 5a, 6a, 13, 3) - 3- Chl or 0- 2- Cuor 0- 54( 8- f | uogp- 2- et hvi qui nazol i n-5-v1)am nol
1-nnet hm 8-net hyl-6-(trifluoromethyl)-5, 6,7, 8-tetrahydronaphthal en-6-0l 1In
the sane way as in Exanple 14, 100 ng (0.3 mmol) of 4-(4-chloro-3-fluoro-2-
met hoxypheny1) - 2- hydr oxy- 2- (tl’lf| uor onet hyppentanal, 53 ng (0.3 nmol) of
5-am no- 8- f | yxy; 3!9”235]!)('3806@20“% And 0.1 m of titani um tetraet hoxi de
are 25react ed to give 4-(4-chloro- 3 ot—<E met hoxypheny1) - 1-[ (8- fl uor o- 2-
met hyl qui nazol i n-5-y1)imno]-2-(tri arLoRgRf hyl ) pentan-2-ol. 140 ng of crude
imne are cyclized in the sane way a Exanple 14 at -30Cwith 2.5 mM (2.5
mol) of 1 Mboron tribrom de solutfofto give the desired product. Col umm
chromat ography on silica gel (hexan | yl acetate 50% and subsequent

5

]

{5a,6a,88)-8-Methyl-5-[-2-methylquinolin-5-ylJaminol-6-(trifluoromethyl)-5 6,7 8-
tetrahydronaphthalene-1,6-diol

obtained as product from Ex. 24 after chromatographic separation:

10 "H-NMR (300 MHz, CDCly); 8 = 1.51 (d, 3H), 1.98 (dd, 1H), 2.48 (dd, 1H), 2.77
(s, 3H), 3.47 (m, 1H), 4.69 (d, 1H), 5.17 (d, 1H), 6.71 (d, 1H), 6.74 (d, 1H), 6.94
(m, 2H), 7.25 (d, 1H), 7.56 (m, 2H), 8.12 (d, 1H).

Example 26 ZK 350661 o
15 cl F
&
e NH
| =
N |

20  (50.6¢,85)-8-Methyl-5-[-2-methylquinolin-5-ylJamino]-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 H .
o] ; F F
f&}&
[#]
F NH
F: ;/;i
Nn\\rﬂ

30



30 preparative thin-layer chromatography on am ne phase (Merck) w th ethyl
acetate/ nethanol /triethylamne 25:3:1 yield 3 ng of product and 16 ng of the
di hydroxy conmpound Ex. 18. -43- 1H NWVR (390 MHz, CDCI3); 8 = 1.40 (d, 3H),
1.96 (dd, 11-4), 2.42 (dd, 1H), 2.93 (s, 3H), 3.45 (ddq, 1H, 4.01 (s, 3H),
5.92 (br, 1H), 6.59 (dd, 1H), 7.10 (d, 1H), 7.50 (dd, 1H), 9.60 (s, 1H).
NTN 10

it

(5a6a, 8131- 3- %Iﬁg
obt ai ned as neﬂa[@[dlduamhmagnﬂ,s du‘z‘ after chromat ograph| c separ ation: 1H NMR

8- met hyl - 6- ( T o
e e e G I R

L. 95205, rhbhardghd i 2B HinlSrcHAR) BhéntsRaPARPEIG ol ig-49b] 0 no:

5 methoxyphenyl)-2-(trifluoromethylipentanal, 80 mg (0.42 mmol) of 5-amino-7,8-

difluoro-2-methylqguinazoline and 0.3 mi of titanium tetrasthoxide are reacted to
give the corresponding imines. 180 mg of crude imine are cyclized in the same
way as in Example 1 at -30°C with 4 mi (3 mmol) of 1 M boron tribromide
solution to give the desired products. Column chromatography on silica gel
10  (hexane/ethyl acetate 50%) and subsequent preparative thin-layer
chromatography on silica gel with hexane / 2-propanol 17% yield 7 mg of
product.
"H-NMR (300 MHz, CDCl3); & 1.45 (d, 3H), 1.94 (dd, 1H), 2.45 (dd, 1H), 2.91 (s,
3H), 3.46 (m, 1H), 4.85 (d, 1H), 5.70 (d, 1H), 6.48 (dd, 1H), 6.83 (d, 1H), 7.09 (d,
15  1H), 9.23 (s, 1H).

In the same way it is possible to prepare the following:
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

Example 29

30 [I“‘*
~ |



N N 25 (5a
6a, 86) - 3- Chl oro-51(7, 8-di fl uor o- 2- net hyl qui nazol i n-54) am nol

and Exanmple 200H -44 -

-2-fluoro- 8-
met hyl-6-(triflu o romethvl)-5,6,7,8-tetcadlyd ro nap hth &n e-1,6-dio |

(5a, 6a., 88) - 3- Chl or o- 2-f | uor o- 8- net hyl - 5- 1- 2- et hyl qui nol i n-5-v1)am n61-
5 Exanple 21 10

6-(trifluoronethyll-5,6, 7, 8-tetrahydronapht hal ene-1, 6-di ol
H , 5-{f 2

hl or o- 2, 5- di uoronet hyT ) -
, 2,3, 4- tetraimluomémjﬁl&eﬂ@@tramrm@ghaiehenl-,@ﬂldl 0-one

-meth | uln zolin-5- yj)amlnom-l

In the sanme way

. hoxypheny B CoLMpR-xpesypReRY bR R Tt RE R ol ) of
155- am noqui Re ©Ng A8 loto-ZlmethoilbReNiBotSHiE 3gid) 251 §16f Altofmdarbateried gi ve

54[ 4-

(4-chl or 083- fdmldetrakls(tnphewdphdnmtyns}paﬂadadwmeziissalvéd ot oérenliof ppleeng landene]

o 0 AU ol A B SRR TR MBkte iShéded & Fo-R R Ykt

&

ed in the.same
vessel over 5

hours and, after cocling, is introduced into water. The aqueous phase is

extracted three times with diethyl ether and the combined organic phases are

washed with saturated sodium chloride solution and dried over Na;SQ..

10  Following careful removal of the solvent, the residue is purified by column

chromatography on silica gel (hexane/diethyl ether). This gives 16.6 g (45.7%)
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),]((SbFs)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-



as i n Exanpl
solution to
(hexane/ et hy
chr omat ogr ap

acetate/ nethanol /triethylamne 25:3:1 and preparative HPLC yield 11 ng of

pr oduct .
2A2 (dd, 1H)
6.68 (d, 1H),

e 14 at -30Cwith 2.5 mM (2.5 mmol) of 1 Mboron tribrom de
give the desired product. Col um chromatography on silica gel
| acetate 509 and subsequentspreparative thin-I|ayer

hy on am ne phase (Merck) with ethyl

20

1H NVR (300 MHz, CD30D); 5 = 1.38 (d, 3H), 1.84 (dd, 1H),
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Exarrple 23

10

15

20

25

30

ahvdr onapht hal en-1-01- am nol - 8-f |l uorocl uLnolin-2(11-6-one
being rinsed thoroughly with ethyl acetate. Removal of the solvent and

separation by column chromatography on silica gel (hexane/diisopropyl ether
10-25%) give 530 mg of enantiomerically enriched (2R* 4R*}-4-(3-fluoro-2-
methoxyphenyl)-2-hydroxy-2-(trifluoromethyi)hexanal

'H-NMR (300 MHz, CDCk); & = 0.77 (d, 3H), 1.65 (m, 2H), 2.32 (dd, 1H), 2.55
(dd, 1H), 3.14 (m, 1H), 3.91 (s, 3H), 3.97 (s, 1H), 6.86 (dd,1H), 6.95-6.99 (m,
2H), 8.99 (s, 1H) and 620 mg of enantiomerically enriched (2R*,4S*)-4-(3-fluoro-
2-methoxyphenyl)-2-hydroxy-2-{trifluoromethyl}hexanal

"H-NMR (300 MHz, CDCla); 6 = 0.73 (d, 3H), 1.60 (m, 2H), 2.35 (dd, 1H), 2.43
(dd, 1H), 2.96 (m, 1H), 3.63 (s, 1H), 3.92 (s, 3H), 6.84 (dd,1H), 6.83-6.99 (m,
2H), 9.67 (s, 1H).

113 mg (0.37 mmol) of (2R*,4R*)-4-(3-fluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)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
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.
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

1



(5a, 6a8a)-3-Chloro-2-fluoro-8-nethyl-54(2-nmethvi qui nazol i n-5-vQarni noi - 6-
(trifluoronethvl)-5, 6,7, 8-tetrahydronapht hal ene- 1, 6-di ol Preparative

t hin-1ayer chromatography of the diastereemer mxture fromEx. 14 25 on

am ne phase (Merck) with ethyl acetate/nethanol/triethylamne 25:3:1 yields
3 ng of product. 1H NVR (300 MHz, CD30D); 8 = 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. 16ied. (Nlagﬁo Yaﬂ@cbhceriﬂ'ﬁted% 6@01(08 Cokrinn chfoﬂffétogfr’épﬁy@ﬁmllﬁza@lel
(5a, 6a, 80-8-Meth 12" hre ui nol i n-5-yl I am nol (trifluoromethvl) 61,

8- tetr ahvdr(bmﬂﬁlataybmetgteaﬁ o@,|y|e|ds 20 mg of product.

2- Hydr oxy- 4- ny fl I

4- l(_% chl gro gﬁnﬂmmﬁﬁ £020®d$ ggg?ﬁwyﬁgqgﬁﬁﬁm)gﬁ% %H&a% e can
be prepared gp tﬁﬁ) POF (41BH)23. A3 davampHg 5111451 OIFRSEtY ch’ﬂI'-I?fa 82 (ANdH),

2- chl or ophen e rea t|o sequence WI rogen over palladiumon carbon
and |ithi Bm a.20i(dhi LHt), Ay&H (tdeH),8.6Bés,sldle way as in Exanple 14 yields in
this case a m xture of

2- hydr oxy- 4- ( 2- met hoxyphenyl ) -2-(trifl uoronet hyl) pent anal

Example 29A / 29B (5q,6«,80)-8-Ethyi-2-fluoro-5-[(2-methylquinazolin-5-
yl)amino]-8-(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol is cleaved by
means of preparative chiral HPLC (Chiralpak AD 5y} into the enantiomerically

10  pure compounds:

(-)-Enantiomer: analytical HPLC: R; = 2.58 min (Chiralpak AD 5p, 250x4.6 mm,

hexane/ethanol 25%, 1 ml/min flow rate)

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

H N
E :
F
et
20 F NH
j0S

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:

Example 30A

Chiral

M

]

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



15and 4- ( 3-chl or o- 2- net hoxyphenyl ) - 2- hydr oxy-2-(tri fl uoronet hyl ) pent anal ,
whi ch was not separated. In the sanme way as in Exanple 1, 160 ng of the

m xture of 4-(3-chloro-2- -52.

nnet hoxypheny1) - 2- hydr oxy-2- (tri fl uor omet hyppent anal and 2-hydr oxy- 4-( 2-
met hoxypheny1)-2-(trifluoronethyl)pentanal, 86 ng (0.55 mml) of 5-am no-2-
20 methyl quinoline and 0.3 m of titaniumtetraethoxide are reacted to give

the Co”espoemfi]@t?)mﬁ%ora@m% pﬁénﬂsaztﬂpdnweE{trﬁmﬂrmmemw)ahéM-same way
e at -

as in Exanpl OCwth M boron tribrom de solutlon
to give the @esateewwﬂpaommlorr@ﬂcmme@ﬁpbgmasgmpnﬁll% inthe fgmyefian E

Chr omat ogr apfRUrE-anne Sams By BT Bl 278! EslfoHABIR grjer s
separ at i on Ofcohvb@rt d‘ﬂy‘t‘rhébﬁﬂl:l oﬂﬂﬁﬂhﬁhﬁ:mnﬁnﬂrﬁ%ﬁd@@n%&drﬁéﬁl @der&aﬂadwﬁi (d,

3H), 2.24 (dd, 1H), (dd, 1H), 2.74 (s 43( 4.68 (br,
1H), 5. 175(bicatalygis lrso?lmeymtuaiﬂ)enaatl%e(l@a"ymre%d 24 (d, 1H),

7.55 2H) ,

8B) - o ot ) 12808 (& ’He}’l%ﬁf (e %H“’(’WPh?Pﬂ% r%dr?ﬁ%‘fi 5.6, 7, 8-
tetra hyd rop rmgbﬁd?néth?nﬁeﬁarfai@nuamm gqLi4D mashlpsf %ﬂdﬁ@ﬂ-ﬂumﬁx 24 af ter
chromat ogr aphi ¢ separation: 10 1H NVR (300 MHz, CDCI3); 6 = 1.51 ,. 3H),

1.98 (dd, 1H)nettaqualr(ad.glmqaye digspiveddn 19imhof towens and thersplution @@ckr@xetiH)
5. 17 (4 11 i 13 1o 44 Yo FF it s e Peatibn ricite (€hedidat - 56

10 100° 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 dried over sodium sulphate
and the solvent is removed in vacuo to give 205 mg of (2R, 4R)-4-(3-fluoro-2-

15 methoxyphenyl)-1-[(7-fluoro-2-methlquinolin-5-ylimino)-2-(trifluoromethyl)-
hexan-2-ol as a crude product. The crude imine is dissolved in 18 ml of CH.Cl;
and the solution is cooled to -40°C. 3.4 mil (3.4 mmol) of a 1M BBr; 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).



20( 5a, 6a, a, 61) - 8- Met hy1- 5- 1- 2- net hvl oui nol i n-5-vpam nol -6-(trifl uoronet hvl)-
5,61718- tetrahvdronaoht hal ene-1, 6-di ol obtained as product from Ex. 24
after chromat ographi c separation: 1H NVR £3300 MHz, CDCI3); 8 1.47 (d, 3H),
2.00 (dd, 11-1), 2.47 (dd, 1H), 2.73 (s, 31-0, 3.45 (m 1H), 5.03 (d, 1H,
5.82 (br, 11-1), 6.70 (d, 1H), 6.90 (d, 1H), 7.13 (d, 251H), 7.22 (d, 1H),
7.45 (d, 1H), 7.55 (t, 1H), 8.06 (d, 1H). 30 Exanple 27 - 48 - (5 a, 64,
881- 8- Met hyl ER4nipieo®/ | qui nol i n-5-yl ) am - 6- (tanied | uor onret hy1) -5, 6, 7, 8-

t et rahydronapht hal ene-1, 6-diol In the ga y @s in Exanple 1, 100 ng of
the m xture of 4-(3-chloro-2- F
met hoxyphenyl) - 2- hydr oxy-2-(tri fl uoronet
met hogphenyl) - 2-(trifl uoronet hyl ) pent an
di f1 uoro- 2- net hyl qui nazoline and 0.3 m t itaniumtetraethoxide are
reacted to give the corresponding i m nes. 180 ng of crude imne are cyclized
inthesaﬁreway as in Exanple 1 at -30C wm 4 mM (3 nmo)) of 1 M boron
tribrom de solution to give the desired products. Col unm chromat ography on
silica gel 10 hexane/ et hyl acetate 50% and subsequent preparative

t hi n-1ayer chS ey fly Tofiuorg; i@ B7% vyield 7
nmg of product,,: , . A 1445 (d, 31-9, 1.94 (dd,
1H), 2.45 (d¢ ) #8685 (d, 1H), 5.70 (d, 1H),
6.48 (dd, 1HEthﬁ£ﬁ ((&lﬂudrbl)z mkt@@t}(ﬂihgnjkﬁd}&#d@ropﬂ]&&»(@mmbmatel n the sane way

'tis IOOSOs ' bl 8gt(%8 re%arl)eoft 2, 8 J|f?uorggmmggle amda %’.6 mFﬁ Q?mmol) of cyclopropyl

cyanide in 500 ml of toluene are admixed dropwise at 0°C over 40 min with

wnanal and 2-hydroxy-4-(2- 5
|~ 83 mg (0.42 mmol) of 5-am no-7, 8-

396 ml of a 0.5 molar (198 mmol) solution of bis(trimethylsilyl}potassium amide
in toluene. The mixture is stirred at room temperature for 18 hours and admixed
with water and 1M sulphuric acid, with ice cooling.

15  The organic phase is separated off and the aqueous phase is extracted
repeatedly with ethyl acetate. The extracts are washed with brine, dried with
sodium sulphate and concentrated in vacuo. Purification by chromatography on
silica gel (hexane/ethyl acetate 10%-20%) gives 12.7 g 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



(5a, 6a.

80) - 8- Et hy1- 5- 12- net hyl qui nazol i n-5-vDam nol -6-(trifluoronethyl)-5,6,7, 8-
25t et r ahydr onapht hal ene- 1, 6-di ol 30 Exanpkge. 29 - 49 -

(5a, 6a, 8, 8) - 8- Et hvl - 2-f | uor o- 5- 1( 2- net hyl oui nazol i n- 5- 4anni nol - 6-
(trifluoronethyl)-516, 7, 8-tetrahydronapht hal ene-1, 6-di ol

4- ( 3- Fl uor o- 2- net hoxyphenyO- 2- hydr oxy-2- (tri fl uoronet hyChexanal : 29. 04g of
(3-fluoro-2- eﬁrofﬁaéwm Hh@ﬂ@%ﬁs@éthﬂ’n s@ﬁhﬂte‘ﬁn@c&ﬁ@’fﬁrale@uﬂﬂi‘@nﬂ@nd
tetraki s(tri phenyl phos |ne)pa adium are dissolved in 174 m of toluene and
17,4 ml of 1pprdshiohydrolysethwitrul €0 Y of v sedium hydexide solgtiendn 1vemlaf over

30Ut 2, o kS Mg R ek o e 1 Ao MR ERC, 3,
washed with sggirdd ito8F adicf 2 ¢ Buphiude aeil at 907C fand 6ciowre. Aﬁ@n‘th@&ﬁ&@ﬁe
10Fol | owi ng careful renoval of the solvent, the residue is purified b

col um ch? omhasgoalsdy itds rendered basic wmﬁataéﬁmnépﬁghor@méve}shemwgh@th&rs 15. 69
49, 79 f 6-
6 Cbut  1-ens I AT WG HOR0R"E e ot Bt acedivasifho wity,

(44.4 ol ) @éuﬁhﬁéwlsdcrnumlcmmwuﬁéreaaﬁeemdnaw%érs@mmaffoman03 of nut es
with 1005 ng 15(1 bi sphenyl oxazol i ne) (H20) 2R( ShF6) 2, in

56 m of di cHT%ﬁ%lﬁ‘@tKﬂiﬁ@CldTH@Z@éé@ sz’ﬁ"?ﬁl))@fu:f' (%-ffg@rq-;?-@aetgpqurull) 16 hours

11 cagel ( RETOREALIRE Prepropitirs SER BHo TOA (685 AL R RO aR o "
enant i ompg i Cstrngm)ralr@ hedte&i imyder reflux in 200 mi of ethanol for one hour. The batch is
(R)-4-(3-fluoro-2-net hoxyphenyl)-2-hydroxy-2-(trif]uoromethyl)- 20

hex- 4- enoatecaacgﬁrmlwa@m ang the residueyisantreduged infe ine-walesandzengdgiad 589
ee). 9.3 9 (f)gs% JQ;F?QT& rat%H@le rgnhg Rﬁﬁn&aﬁgqate solution. Extraction is carried

(E/Z)-4-(3-fl'uoro oxyphen

(trifluoromeibhy fépdmeﬁlfwmp@thgl acetatdi mubineasktiavt Stk wlashéd diitbtsatiratdder
under argon and the solution Is cooled to -15C 2. 02&8 [ithium al um ni um
hydri de are &8g Fhlopgesobiionadrigd {epdiamssiiphale) and grasentrafedia vacyQ-ur e i s

t d t linb
to be 181 EriomdiddiabniBliincafion BF SiRYGHE MexilBthi SBelAEROI i cas | 10
dropwi se and otéhg ofiettyl3e[1i(S- &JoroﬁmeﬁMXy@hénylydyEtop‘rﬁpM gedx@propibnate. pour ed
onto a mxture of ice and satura de solution and stirred

vi gor ousl vy. ‘]"Flé\"}ﬂﬁa@ ke 58t HﬂeﬂHhrﬂdz%th 35&&3 Qﬂ (ps2ldhr3-P24d.oth), 4.20
repeatedly wid hef Byds afef 315, 698 @hEL M), 7.07 (@, 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



30 ether. The conbi ned organic extracts are washed with saturated sodi um
chloride solution and dried over Na2SO4. The sol vent is renoved by
distillation and the residue is purified.&y colum chromatography on silica
gel (hexane/ethyl acetate). This gives 5.9 g (72.6% of
(E/Z)-4-(3-fluoro-2-net hoxyphenyl)-2- - 50 -

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

met hoxyphenyﬁhg mrdu&éyefﬂgsidﬂmélsﬂamgg AP .QIeadtracﬂeoBﬂe peatetilp wigp! ) of

(E/ Z2)-4-(3-fl uoro-2-nmet hoxyphenyl droxy-2- (trif uororrethyphex 4- enal
are di ssol vedisithy! £then anst theemm aemra&hezd mth@ratlyaéas:bs@djuatcmond&d 80 ny of

hycr ogen at moQRHEReaaes Wit SERHE SEkpeldEn dORRIR APt RGRS RUREba Ry 11

mxture is fichich@@gtdphgusisilieh gbbiheixBReletiv atetng 1006-80%) aﬁiﬁ‘ds Bfmgwth y

with ethyl acetate. Renoval of the solvent and separation by c

chr omat og? apB;Udﬁ-fbnqm@amgelownéaaﬁ&v@lq%@wlbhﬂnﬂypmeMh)prwoe bﬁv@OBSO Ny
et hoxypheny 1.6 8. Wy ATBEFSTRIR, L& onblotabfase and aim! s GgRLere

CDC13); = Oadrixet within2 4 nfi$89 mmBI)*)of tribtRdakitts addloveR 10 micdths With 113 14

m 1 3.91 (s, 3.97 86 (dd, 1H), 6.95-6.99 (m 2 8. 99
Es 15)') and sm()mmolbpf ewﬁneﬁﬁ%ywaphey l@nprtmédT QW'XMQJ&SM&NQI&H%OUTES

oCig) - BPLC B safite st co 4 SIBHAY RUEKRRE et tbieliggtirdlifor s o
(m 1H),1@®. 68irftser 15H)1m|ﬂe§and$he §hhse§a&45e(philat‘eﬂ)ancﬁs&'q’eﬁteﬂ&o(elﬂra&trbn 9. 67

(s, 1H). 113 C{!OS?m’mI of
(2R*, 4R1 4- (Bﬂ @?letozn%ﬁﬁexljbﬁéwwszﬂﬁmﬁbﬁy -with wigter and dried over

(trifluorone ui nazol i ne
and 0.2 m O%Q%ﬁlﬁﬁ‘g Eﬁé etra OXI d%?eé'ﬁg@éci llnﬂjraé:g' in Q§Urﬁ'e%¢$}f%?uene for 1.5
h at 100C. At:h&fmaxograp‘rgr o biicariget (hexahe/efioy zeetate ! ©-5084 )eaffords 59 profed

vi gorously. The suspension is filtered through Celite, the filter bed being
ri nsed thoroﬁl}fﬂ‘-&mwth ethyl acetate. The phases of the filtrate are

ot ot o By o WV GerR gt SREDTR G2, ARLL 2 A TR TG o B

to give 178 nw) 0385%8*“4 14) 0% (4, 3H)| BCBUOfd2‘IH) 6.87 (ddd 1H), 6.98 (dd, 1H), 9.26
met hoxyphenyl) - 1-[ ( 2- net yI qui nazol i n- S5-ypi m noj - -(t rifl uoromet hyphexan- 2- o

| as a crude($riduct. 178 ng of crude imne in 20 m of CHZCI 2 are adm xed

30 The i xt ul b E whrledly GApECES. Y a0t B ekl HELFFRRRorS: 1

hours. 1t i speehd8hienyNcyidpropyie- WZS(ﬂiflwfolr@ﬂetH;w W%HG%O mg
e conol ne

separated, the aqueous phase is extracted wth CH2O
or gani ¢ #has e84 emol) 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



- 51 - dried (Na2SO4) and concentrated in vacuo. Columm chromat ography on
silica gel (hexane/ethyl acetate 50% vyields 20 ng of product. 1H NWVR
(300MHz, CD30D); 8 = 0.99 (t, 3H), 1.81 (sfdg, 1H, 2.04 (m 2H, 2.43 (dd,
1H), 2.82 (s, 311), 3.43 (dddd, 1H), 5.14 (s, 1H), 6.73 (dd,1H), 6.82 (m
2H), 57.20 (d,11-1), 7,77 (t, 1H), 9.63 (s, 1H). Exanple 29A / 29B
(5a, 64, 8, 6)-8-Ethyl -2-fl uoro-5-[(2-net hyl qui nazol i n-5-
ypanni no] - 6- arsebrvbfa% clyics bﬂét}qyﬁa&ﬁte%ﬁcﬁo.mhﬁﬂémenmr{wrengag-ﬂa&-@hcpihel s

p

cl eaved by neans of preparative chiral HPLC (Chiral pak AD into the
enant i omer i caplution (s pdmexesbnito 2rmag of PA-CEMBY)i oner: anal ytical HPLC. R =

ey Ty@eBi &SPkt s RRBRERR BRERnER iy Bt B

éﬁQX4i 6le3 ahd liex pstattiohhaixalre2$ fiterbdravemoelite, ame fittebedbaimy ensidh 20
ira

(5%, 6R, 8F - stimrayghly withubAoTha resylting fiquid issenganiidted Jo BPRtoximateln# mol1 - 6-

(PR (o PR S forca ol ¥ o BP 3G B TomepRion B8R 194 o
(22.2 ol ) ghered(dver Celitan -riset)with hybacstatesahd cancertrdled. Pfepapateathii-

sieve in 5.85 mM (44.4 mmol) of ethyl trifiuoropyruvate are adm xed dropw se
at 0C over 3Myer shtasmatggraphvoessiiga gel thexape/i2-propancl 15%) yields 2 mg of the

[Cu(R R) -2, 2-hbi. - dj r.0- .
30tert-butyl Sgé‘%‘ff’ﬁ?‘g}-"g?{“gSf%eﬁr&nwe?'hzo) 21((SbF6)2, conplex (.1. Og. Chem
1998, 63135414434 (3000M9z, EDSODHiI LR 0PFESHANETE {ddy, B-AC RIGEN(dB, 1H)! 2.0BS
stirred at OC for 16 hours and the reaction mxture is purified by neans of
col um (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), 9.51 (s, 1H) and 1 mg of the other

diastereomer.
H Y
F. % ; F
F
R F
OH
NH
K?/iu

N N

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.



chromat ography on silica gel (hexane/ethyl acetate). This gives 7.2 g (% of
- 52 - ethyl

(R) -4-(3-fluoro-2-net hoxyphenyl)-2-hydroxyr2-(trifluoronethyl)-hex-4- enoate
Wi th an enantioneric excess of greater than 90%in the formof an E/ Z

m xture. In the sane way as in Exanple 29, the resulting unsaturated ester
is converted by neans of [ithium alum nium hydride and hydrogen under

pal | adi um Scay QOMiLez, L8, 0D3; t3+2 10l 97 @ngA .107,,;. mCaH) y2 par@dai dgyges. 120
rrg(04mml)q¥MFaR§R43fu0202rretﬁ 3 g :)1rx(y--ja
(trifluoronef{hypHixaA2l(ddntH) 2.84) (%, (3H)23J¢Rdﬂyiddf1lﬂ} éhi@n@s 7H), 6ot otdzk 1H),

met hyl qui nazqlj di ssol,ve u n nd the solution is
adm xed wit hg(jgl] 1?6 6?6 ?H}Jn? %gt(é& 13’?711’ ét éi " The reaction mxture
is heated at 10100 for 2 hours cool ed, poured into vvat er and stirred

vi gorously. The suspension is fil tered through Celite, the filter bed being

rinsed thoroughly with ethyl acetate. The phases of the filtrate are
separateddand extraction is carried out again with ethyl acetate. The

te )C()t B?Steszggeﬁgr b?eciegﬂe&g?ﬂ @%g é’$ gthypafuoro %O[J(!y ?Iuorci) -me{F.‘% eu(iinallzrtlzaI|\r4£’1 cuo
15met hoxyphe Wan%n&ﬁ éfrlfl'd%’i 3ﬂﬂ?ﬁlﬁﬂ FéHVo?oNéﬁHtﬁ%l@% Reld 61' .% lc%rvreﬂae; pyl

) - hexan-2-o as a C epro ecruelmnels i ssol ve

CH2d 2 and t be nserinﬂmfrmepara:tmrelcdmral BIPLOO(E hitgalee! D48 54) intolthe of a 1M B8r3
solution in dichloromnmethane are added slowly dropw se over 5 m nutes and the
mxture is afld ?BO rRHES AP *1 hour, and after 30 minutes at OCis
poured of40 20 a mixture of saturated NaHCO3 and ice. It is extracted
repeatedly with ethyl acetate and the extracts are washed with saturated

Nadl sol ut i on(-la)nEInaintmderomalmtlaaHdﬂLCPBn |=f4 tamion{Chiratcel OfvHFw, 2Rx8dr aphy on
silica gel (150 Wt a ords 37 ng of product (analytical
HPLC: R = 9. 9Hi Hé’% /‘?tE‘P W% g tﬁ?sn hexane/ ethanol 10% 1 ni/nin
flow rate) ag)igyy n N 2 (t,

3y, 176 (it "*'%&o%"“%'ﬂaﬂ@'ﬂp%@% B R Sy-20go !,

(s, 3H), 3.3mr(1n1nex1&n)e,/euhamel 18%, 1ml/ma B3 catelH), 6.73 (dd, 1H), 6.77 (d,
1H, 6.8 (dd, 1H, 9.51 (s, 1H. - 53 - 5 Exanple 308

Y
F ‘" F
[ [ e
o F
OH
F NH
F: ;/ ;”
N N

¥

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

Example 32

{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.



Chiral (5R

6S, 8S) - 8- Et hyl - 2-fl uoro-5-r-fl uoro-2-nethvl qui nazol i n-5-v1)am nol - 6-
(trifluoromethvl)-5,6,7,8-tetrahydronaphtdgml ene-1, 6-di ol Et hyl

311- (3-fl uoro-2- net hoxyphenyl ) cycl opropyll- 2- oxopropi onate: 10 26 g (180
mol ) of 2,6-difluoroanisole and 14.6 m (198 nmol) of cycl opropyl cyanide
in 500 M of toluene are adm xed dropwi se at OC over 40 mn with 396 ml of a
0.5 nolar (1 hmml [ St I a

t ol uene. Theq?ﬁ xturgolggHs% |Grr'|rj3ec§ir)atal rgogr?l @m%g:{%]r%e ?g? aE'fslgmtgd(s)mtijr}'f::]:li)fajl(r?d%;ldm xed
with wat er afrd, 1), 24D dd i tH}R2i8# (spidt), 3.88 (m:)dIH)n[j 1315, Th, @7g84ddc1idhase is
separ at ed of n a racted repeatedly with ethyl

acet at e. Theég%t(ggcﬂ g)?gﬁaﬁéhﬁg)% t%jsb "h dried with sodi um sul phate and
concentrated in vacuo. Purification by chr ormat ography on silica gel

(hexane/ et hyExaafl@ad 10% 2099 givesy 2.7 g of 1-(3-fluoro-2-

r net hoxyphenyl ) cycl opropylnitril e, . 7.9¢66.1 mmol) of the nitrile are

adni xed 20slowy in toluene at -78Q 82F7m (99.2 mml) of

di i sobut y@ al uni ni um hydri de sol utio fohn t ol uene) and after 3 h at -78C
11.1 m of isopropanol are added dr The m xture is allowed to warmto
-5C. and 150 m of 10% strength aq i
Dilution with ether is followed by gQqrous stirring; the organic phase is
separated off and the aqueous phasef®5+’'s extracted repeatedly with ethyl
acetate. The extracts are washed w thgbrine, dried with sodi um sul phate and
concentrated in vacua. This gives 11.8 g of aldehyde as a yellowoil. A
solution of 16.3 g (60.7_nmol) of ethyl 2 di eth phosphono 2- et hoxyacet at e

|
in 60 M of gathalesi EHyl-Befl o2 2yl ; ;.,.! ; 2 cour se of

20 m nutes w { - ution of |ithium
di i sopropyl %m*&?ﬁgﬁﬁﬁ“’%mﬁm and the mxture is

stirred at OC for 30 mnutes. Over the course of 30 m nutes a solution of

11.8 g (BD. 7Imimel Sansé wayi as BIExdmple 29 308hngd (00Trramalsofa@iRe ¢ 3ih-ap(@-fworat  OC.
After 20 hours at R, ice-water is_added and extraction_is carried out

repeat edl y \Aﬁtfﬂe@thm &twdroxyee(t HOfOWI%thE&'ﬂQ’ﬁé'ﬂ%' A8 M@ %84 ok of

conoent r at odo SHALCRY R LT ShA B of i i Bty SkioR P HERRRUAAT, 7, °
hydr oxi de sogmblaf[(‘?m*48@—4?{3-dﬁomhan@thonyphmmz-hgum>@tmre for 15 hours.

This gives 13. are stjrred wt N sul phuric
acid at 90C ftaﬂuqremﬁsny%ew@%melamnq}nsetn@r"@-w'H&@neo%‘ﬁ%mg ptcrugerlmweav@d
b h

hizlrgcm faf?. (F:)e% gaﬂ'ﬁlact Pg{r'\ a%ﬂﬁfgﬁﬂ?méa%%tsgt gﬁ @ {nﬁﬂg tOE?a ed

sodi um chl or bd@nstobrdmide sohatioretooyied thed ded;lﬁedspdodent. Efépardtl\ﬂé)thmgay@f
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).



the crude keto acid. 10.2 g (40.6 nmol) of

341- (3-fl uoro-2-nmet hoxyphenyl ) cycl opropyl] - 2- oxopropionic acid and 4.5 ni
(85.3 mMmoi) of sulphuric acid (96% 10 stremgth) are heated under reflux in
200 m of ethanol for one hour. The batch is concentrated in vacua and the
residue is introduced into ice-water and rendered basic using saturated
sodi um hydr ogen carbonate solution. Extraction is carried out repeatedly
with ethyl agxapiledyl the extracts are washed with saturated sodium

chl oride solution, dried (SOdIUﬂ]SU|p ate) and concentrated in vacuo.
15Chr omat ogr aphi ¢ purification on si eLf(hexane/ethyI acetate 20%
affords 9.6 g of ethyl
311-(3-f|uoro-2-nethoxypheny|)cycloprooy 1 % oxopropi onate. 1H NVR (CDCl 3):
8 .90 (m 4H), 1.29 (t, 3H, 3.09 2H), 3.99 (d, 3H), 4.20 (q, 2H,
6. 87 (ddd 111) 6. 95 (ddd, 1FD 7. 0T 1FD. 20

311- (3-fl uoro-2-nnet hoxyphenyl )cycl opr opyl] 2- oxopropionate and 34.5
(233 mmol ) of h ) hJ 3 adm xed
with 45 g eHlidgeewdi-f rg jaethox A

0C for 2 h apg oh@peat edly with ethyl
acetate and X am chl ori de sol ution,
dried with sodium sul phat e and concentr at ed in vacuo. Purification by

chr omat ogr aplivy tensamnkivway gein Ekample? @t4(3-flacet mﬁethﬁ%ptmw)aﬁwqdmwz} 4 g

f ethyl 341- fl - 2- met hox 1 | o

O hydr oxy- 2- (HPIQTOR G AAT A AU B -l Gl hoko-2( 1 -am arepondanseday
f diethyl t l'ithi

gl un‘: ﬁl u% hyg@gg ﬁﬁﬁ?(ﬁd>£?§rljg%-?@tgtlhr%r @%M%%ﬁo@%urt helr hw;n. 20 m
of satur&ed (mﬂuommmmmhmx)ilidene]aiminbhmirmlm -2(d hdnea Reaotioh withol Mhbotomt ch at
0C, foll d f t

extragt egmfeﬁé%{PHH@@SRyuﬁ'H”(ﬂ%{ ﬁm@i?ﬁ'éelol égrpﬁsp@?/églg{élhg;geh&@ *?i'&ﬁwth
saturated sodoufaie BAOTGE) a0k e enan HEALCH bl SISO PpRRMCt but

concentrated 1n vacuo. Purification on silica gel
(hexane/ et hy lalaacth&ahethyo%m%eaarbﬂmmm:ﬁnﬂsgixa‘mﬁe 35 and 44,
341- (3-fl uoro- 2- net hoxyphenyl ) cycl opropyl]-2-(trifl uoromnet hyl )pr opane-1, 2-di

ol. 5.6 9 (18§ of,. di 1Q0 net ha fDIVISO
are adm xed V\H%Wﬁg 4)90nMH(ZBg:QﬁQB?))g 6d19r? Et:'ﬁ'!)i grﬁ%n@“-ah'g) 3\7@? ?ép %925 W th
11 g (70 r e tirred
for 3 ho&?ngoé%doi%)?grsa%jgd&egﬁﬁbm u Chﬁ@l’ ??g’@bfilrf[?:%%@ ”g}i é‘)'If“sﬁ“r%dlS”%xture
is stirred férd54a(ddHu6iGter 710D m2kp . Hhid, Hél)pBaFes, dH). separ at ed and

subj ected to extraction with dichloronmethane. The extracts are washed with
wat er and dri ed over sodium sul phate. The solvent is renoved in vacuo, and

purification by chromat ography on silica gel (hexane/ethyl acetate, 0-50%
affords 5.9 g of product.

Example 35 o™

F T< .
20 on”

NH

l

HN

Q

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:



151H-NWR (CDCI 3): 8 = 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 sane way agpin Exanple 29, from 800 ng (2.61
mol ) of 34143-fl uor o- 2-

nmet hoxyphenyl') cycl opropyl11l- 2- hydroxy-2-(trifl uoromet hyppropanal and 500 ngy
20(2.82 mml ) of 5-am no-7-fluoro-2-nethyl qui nazoline, 14(7-fluoro-2-methyl -

qui nazol - 5- y IR d00mH3; blm@rm gﬂmbb%mhemmwdmﬁmuzﬁz(m 2H),

(trlfluororrethyl)propan 2-0lis prepared quantitativel Treatnent W th

(24 mmol ) of 26E @ldsdH)1 860 (amdi H)uléﬁﬁq@eﬁH),r@ﬁMiddn@'ﬁ (ﬁrSiMd hiddy, 8. &7 (dsh, d 55
ng of (1R, 2S,

Z) - 4- et hyl end 8- 8 84dAd. 1HP (771¥I(%r )Zsrf'ezt Wl'am)nazol i n-5-yl)am nol - 2-
25(trifluoromethyl)-1, 2,3, 4-tetrahydronapht hal ene-2,5-diol after

chr omat ogr aphy on sil i ca gel (hexane/ethyl acetate 25 to 509 and
preparati¥e Enarmblel—I&KJ 38BChi{{(dexa, WEBbyI(&HQOMEMthmyR = 10.4 nin
Chiral cel 250x4. 6 / th 7% t th
(5 éﬁaﬁ?i o MIRITRGIRY § Jobark A B oy aRSaaIen -1y aininglp-fusrediingMh Ly °°2! o
gs 973(H)m 2 é(%gﬁ%ﬁleiﬁﬁ%g@ﬁ%a#ﬁﬁ pr%ﬁ@ati(rg cHﬁ'hl HﬁL@(drﬂPhlcé#d)D K50y -

Z) - 4- et hyl i démte-the Ehantiamérif4!§- purecoon@uretshy | qui nazol | 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 sgl ”&')@Thdrgloﬂﬁﬁf‘ 3R ﬁ&élh—llﬂL@’gﬁgi T%IGW( anF%pand ti jpre is shaken

for 2 h unde rogen at her e upt ake: e reaction
mxture is f|2l50§4§dnnué1ex®aelettteanallﬁe=>f 60?/ceﬁ20b)edl rb%nnmgﬂmwmated 5 thoroughly

with EA The,r uIt| centr oxi mat 4 mM and is
stirred for é"')ngl]?'ét a%g'lyﬂu&aﬁlﬁﬁi& ?{;atiég 20%%ﬁbqk£@tl-?gﬁ mxture is
filtered ovepsHghipidim, Me%ﬁéfe\méﬁbl%@%o%cemt ¢ rﬁMan%W?ﬁfe‘)at ed.
Preparative thin-layer chromatography on sili'ca gel (hexane/2-propanol 15%
yields 2 ng of the desired product as a yellow oil. 101H NWR (300MHz,
CD30D) H, 1.76 (ddgq, 1H), 2.02 (dd, 1H), 2.06 (ddg, 1H),

2. 41 (dd% H%"af‘é'??é 3.39 (mutH), 5.13 (s, 1H), 6.58 (d,1H), 6.73
(dd, 1H), 6.77 (d, 1H), 6 88 (dd, .51F(s, 1H) and 1 ng of the other
di ast er eoner.

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).



15 Exanple 31 20 N (5a

6a, 80) - 8- Et hyl- 2-fl uor o- 54(8-fl uor o- 2- net hvl qui nazol i n-5-yl ) am no] - 6-
(trifluoromethvl)-5,6,7,8-tetrahydronaphtgal ene-1,6-diol In the same way as
in Exanple 29, 123 ng (0.40 nmmol) of (2R*, 4R1-4-(3-

fl uor o- 2- met hoxypheny1) - 2- hydroxy-2-(trifl uoronnet hyl ) hexanal, 72 ng 25
(0.60 mol ) of 5-am no-8-fluoro-2-nethyl quinazoline and 0.22 m of titanium

Eggaig‘gxzd‘(ﬁgﬁg@ﬁ _tzr@ﬁlzg gggb‘tﬁég;ﬂ.ag 435D, 1:86 (m, 1H), 1.90 (dd, 1H), 1.1
1 uor o- 2- et k| qH) &201(dd; ﬁHyI3)29r(de:]d Z+013I?2I(am1ﬂgt8w¢|s),h§gaﬁl?3 (ggcmyo my
S 1n anpl e a - W t

of crude imne _are cycl same. way a

2.8 mM (2.8 Rnfd dd@f1¥|i &A%’%o(ﬁ 1ﬂ'”t bk Gk ), éo‘?%ﬁﬁ dit o gi ve the desired
product. 30Puri f| cation by chromat ography on silica gel

(di chl oronet hane/ et hyl acetate 0-40% gives 21 ng of product. - 57 -

1H NWVR (3@0Mﬁth£@aﬂ'@wa§ itisOp6ssible t&prepdrethe(following: 2. 03 (dd, 1H), 2.04
(m 1H, &xél ]ﬂ? 2.84 (s, 31-1), 3.42 (dddd, 1H), 5.10 (s, 1H), 671
(dd, 1H), mple 6.90 (dd, 1H),.,‘\7 56 (dd, 1H), 9.63 (s, 1H). Exanple
31A 316

(5a, 64, 8A—8-Ethy|-2-f|uoro-5-[(8-f|
fluoronethyl)-5,6,7,8-tetrahydronap

2= L:I‘Et hyl qui nazol i n5-yl)am no]-6-(tri
£1,6-diol is cleaved by neans of

®

preparative chiral HPLC (Chiralcel HBp) into the enantionerically pure
conpounds: (+)-Enantiomer: analytic HPLC. Rt = 4.13 min (Chiralcel OD-H
5p, 250x4n6 mm hexane/ et hanol 10% /mn flow rate) (+Enantioner:

analytical HPLC: Rt = 10.28 min (Chytgircel OD-H 5p, 250x4.6 mm
hexane/ ethanol 10% 1 nmi/min flow raté) Exanple 32

5-{[{1a.2a 4 5)-4-Ethyl-6-fluoro-2,5-dihydroxy-2-{triflucromethyl)-1,2 3,4-

tetrahydronaphthalen-1-ylJamino}-isoquinolin-(2H)-one

and
15  Example 38 OH ™

o o)
20
5{[{1 a, 2,4 3)-4-Ethyl-6-fluoro-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.



Ny N

20(5a, 6a, 88)-5-1(7, 8-Di fl uoro-2- net hyl qui nazol i n-5- vhnam nc+8- et hyl - 2-f | uor o-
6- arifluoronethyll-5,6,7,8-tetrahvdronaphishal ene-1 6-diol In the sane way
as in Exanple 29, 138 ng (0.45 mmol) of

(2R*, 451- 4- (3-fl uor 02- met hoxypheny1l) - 2- hydr oxy-2-(trifl uoromet hyphext anal ,
89 ng (0.45 mmol) of 5-am no-7, 8-difluoro-2-nethylquinazoline and 0,24 m of
titaniumtetr [ eg -t v

(R 50 1oL (1 R D et o Br 2,00, 41, 2.13 (m, 1H), 2.5

(3-f1 uor o- 2- netchd)pRady(dy; 2H)t2.80(s.d3tdnst Hy(mpaid), 28 (a1 1HR 807 hiddofIH)r ude

Imne are cyclized .in th L N f.z30 ith 3.5 mM (3.5
mmol) of 1 Mé@é dtﬂﬁgréﬂggg‘agﬁﬁﬁﬁmtﬁ%?% &hﬁghgsﬁs?z%wwuct.
Purification by chromatography on silica gel (dichloronethane/ethyl acetate
0-40% gives 30 21 ng of product. - 58 - 1H NWR (300MHz, CD30D); 6 = 0.97
(t, 3H), & 78Exgample/dd 2. 04 (dd, 1H), 6 (m 1H), 2.42 (dd, 1H), 2.84 (s,
3H, 3.39 (m 1H), 5.13 (s, 1H), 6. %2 1H), 6.76 (dd, 11-1), 6.90 (dd,
1H), 9.56 (s, 1H 5411 a, 2a, 4, 31-4 -BEfl uoro-2

, 5- dt hydroxy-2-(trifluoronethyl)-1 ,2; ghahv

dr onapht hal en-1- vl | am nol aui nol i n- 2( -one 10 In the sane way as in
Exanpl e 29, 300 ng (0.97 mmol) of

(2R*, 4r)-4-(3-fluoro2-nmet hoxyphenyl) - 2vhydr oxy-2- (trifl uoronet hyl ) hext anal ,
132 ng (01.097 mol ) of NYN

Ad

(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|



5-am noqui nol-2(Hl)-one and 0.44 m of titaniumtetraethoxide are reacted to
give 5-{[ (2R*, 4S1- 4-(3-fl uor o- 2- net hoxyphenyl) - 2- hydr oxy- 2-
(trifluoronethyphexylidene] am no)qui nolin-g.1H)-one. 250 ng of crude im ne
are 15 cyclized in the sane way as in Exanple 29 at -20Cwith 2 m (2 muol)
of 1 Mboron tribromde solution to give the desired product. Preparative
thi n-layer chromat ography on silica gel (hexane/2-propanol 17% yields 11.5
my of deS'red(zosﬂﬁ#Hst) of1MboréhHM(8n{|§é>Qo|MHén &g&@% srreQ [:%dﬁétz 3H), 1 78
(m 1H), 1.96-2.15 2H) , 0 (dd (ddad, I—/I) i

6.49 (d, 1H), Penﬁcaat(qm bywl)ronmtagramy mlhcaagelz(d(qmprom)tharae sthyl aeetam) 7.36
(t, 1H), 8.23,( le 34 0 55-ff( 1 a,2 a,

48) - 4- Et hyl - Oﬁﬁfﬁgbﬁsﬁ?dpgﬁfgr%ﬁ'ﬁoxv 2-(trifluoronnethyl)-1,2,3 A
tetrahvdr onaohy! Mhm?go\nhhenc a)DEj é.Eupn&gnuePr)yHIga%wll-i)ﬁ)oneogimsfrmw way
as in Exanple 29, 4 f 1 uor o- 2- mét hoxyphen dr oxy- 2-

(trifl uor dret 2yi3)(ddx dHyl 2.88ds 53H)7idnte 6nf 1dproogLi(solHn 8471 (dd, dihb, 168 (dd,

condensed to gjve o] Al 4- - hoxyphenyl ) - 2- hydr oxy- 2-
10(trifluor onghﬂrﬁgﬂé?‘y {@)eﬁ Jﬂ fé‘ﬁ&}"b gr@ én@ 11-)-one. Reaction with 1 M
boron tribrom de solution after columm chronat ography on silica gel
(hexane/ ethyl acetate 33-100% and preparative 1-1PLC yield not only the
desired produExampled2so the net hyl et cl eaved conpounds Exanple 35 and
44. 11-1-NWR (400 MHz, CD30D) ;F ‘ (t, 311), 1.70 (m 1H), 1.86
(m 1H), 2.02 15(dd, 1H), 2.32 (dd, 1 65.(m 1H), 3.90 (s, 3H), 4.94
(s, 1H), {33 (dd, 1H), H

(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)



6.54 (d, 1H), 6,90 - 7.00 (m 2H), 7,17 (dd, 1H), 8.17 (d, 11). 20 Exanple
35 0 54f (1 a,

2a, 413) - 4- Et hyl - 6-f | uor o- 2, 5- di hvdr oxv- 2- (g4 fl uoronnet hyl )-1, 2, 3, 4-

25t et r ahydr onapht hal en-1-vl | am n61- 8-fl uoroqui nolin-2(114)-one obtained as
t he product from Ex. 34 after chromatographic separation: - 60 - 1H NWR
(400 MHz, CD30D); 3= 0.93 (t, 3H), 173 (m 1H), 1.90- 2.02 (m 2H), 2.85
(dd, 1H), 3.6g Sﬂplé% 4.92 (s, 1H), 6.34 (dd, 1H), 6.53 (d, 1H), 6.70 (dd,

1H), 6.84 (dd, 7.17 (dd, 1H), 8.17 (dd, 1H). 5 Exanple 35A / 3GB

5-{[ (1a, 2a, 4/ 1) - 4- Et hyl - 6f|uor02§-d|'l’1 y- 2-

(trifluoromethyl)-1,2, 3, 4-tetrahydrong ILgn 1-yl I am no}-8-fl uoroqui nol i n2
(11-)-one is cleaved by means of prepaca wehiral HPLC (Chiral cel OD H 5p)
nt

o the enantionerically pure conpounds:yslO(-)-Enantioner: analytical HPLC

7.29 mn (Chiral pak AD-H 5p, 250k4.16 nm hexane/ethanol 5 => 50% (20'),
1 mM/mn flowrate) (+)-Enantioner: ang ical HPLC. R, = 8.90 mn
(Chiral pak AD-H 5p, 250x4.6 mm hexanenet-hanol 5 => 50% (20'), 1 m/mn flow
rate) 15 Exanple 36 20 o

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:



5-11(/a, 2a, 4/ 3) - 4- Et hyl - 6-f | uor o- 2, 5-di hydroxv-2-(trifluoronettivl)-1 2,3, 4-
t et rahydr onapht hal en- 1-yfl am no 3- 2- net hyl pht hal azi n-1-one In the sane way
as in Exanple 29, 265 ng (0.86 mml) of 4-ds3-fl uoro-2-

met hoxypheny1) - 2- hydr oxy-2-(tri fl uoronet hyl ) hexanal, 150 ng (0.86 nmol) of
255- am no- 2- met hyl pht hal azi n-1-one and 0.42 ml of titaniumtetraethoxide are
reacted to give 54[4-(3-fluoro-2-nethoxyphenyl)-2-hydroxy- 2-

(trifluoronetthyl ' ] & -R= | i 0 4 rude
imne are cycwmﬁﬁﬁb?ﬁ@q‘g‘aﬁg%’ %s ﬁﬁg’xgﬁ%mb%"g? 1-{)23%}0\,“ té gljgg%’oi# )C'( 3.5
mmol ) of 1 M bdi7ds, 1H),&.87i(dd Hd), 3t0bm; tHpided (HdHlebidled, AH)JAGSES. (ddol um

or epar at 1 ve 1 n 885 6 MG AR R k] ErBue; 1S Go fo ), 718 R

di chl or onet hane/ net hanol 9: 1 yield 10 ng of product and 8.6 ng of the 8a
conpound (Exanple 45). -61 - 1H NWR (300 MHz, CD30D); 8 = 0.85 (t, 3H),
1.56(m 1), Ex8mpleddAlH4B 15-Y(7 &R0, 4d)4-EnRS-{luo-2 Bhdihpd@8y-2dddd, 1H),
3.72 (s,3H), 4.89 (s, 1H;, 6. 63 g_dd, 1H), 6.77 %dd, 1H), 6.98 (t, 1H), 7.51
(m 2H), 8. a3(tifvoromethy)-1 2.8 deteiampdippaphthalen-hydlaminel-8 flugreptp@inhe
follow ng: Ex I 7 - , =4 f 5 X

oy OXy? A ?ng%;f%%l%ayﬁq t',iy @}%r@_o%%reﬁ‘éréiwe ehiriMiP Bef (Chiatse? OD-H 5)

t et r ahydr onapintd tHecendntidrhenaailgpure compionatdsn- (2H) - one  and 15 Exanpl e 38

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).



20 541(1 a,

2a, 45) - 4- Et hyl- 6-fl uor o- 2, 5-di hydroxy-2-(trifluoronethyl)-12. 3, 4-

t et r ahvdr onapht hal en- 1-yl | am nol i sochronerggl -one 25 Exanple 39 NTH
30(5a, 6a,8a)-8-Ethyl-2-fluoro-51(2-nethvlauinazolin-5-vllam nol - 6-
(trifluoronethyl)-5,6,7,8-tetrahvdronapht hal ene-1,6-diol is prepared in the
sane way as in Exanple 29 fromthe correspondi ng

(2R, 4S1- 4- ( 3 fneCS £imé WBY RS o followin

roxy-2-(tri fﬁjor on‘e?ﬂ;g/l hegﬁal H@t@p%&ﬁl&e M—Igz CID30D); 8 = 1.14
(t, 3H), 2.00Exampleipé 2 13 (m 1H), 2,5 (dd, 1H) 2 45 (dd, 1H), 2.80 (s,
3H), 3.11 (m 1H), 5.28 (s, 1H), 6.%8 (d ¥H), 6.89 (dd, 1H), 6.98 (d, 1H),
7.18 (d, 1H), 719 (t, 1H), 9.63 (s, ] 5\‘E£fxlf_§mple 40 10

oH
NH
4]
1
07N
H

5-{[{1a, 2a.4a)-4-Ethyl-6-fluoro-2,5-dihydroxy-2-(trifluoromethyl)-1,2.3.4-

tetrahydronaphthalen-1-ylJamino}-isoquinolin-(2H}-one

10

and

Example 47

15

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 ~

NH
; S
7

N N

{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-



f 5a, 6a,8a)-8-Ethyl-2-fluoro-5417-fl uoro-2-nethyl oui nazol i n-5-yl | am nol - 6- -
(trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-1,6-diol is prepared in the
same way as in Exanple 30 fromthe correspggndi ng

(2R*, 481- 4- ( 3-fl uor o- 2- net hoxyphenyl) - 2- hydr oxy-2- (tri fl uoronet hyl ) hexanal .
1H NVR (300 MHz, CD3SCCD3); = 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),
?867“(_5“ glgl)g(tr fﬁ:o]‘@g‘e%yl%@xanﬁz -8p 2(8@ m%'d} cnﬁiegi%iﬁéd@re efblized-id3né dambiivay 9- 61
6a8al- 8- Et than‘ EmpleSS’[eB-il)"uthzz ﬁmnlﬁﬂlhmmm):ofimdbomr) tbirprolides -
(trlfluoroneth -5.6,7 tetrah | ene- 6 diol, ln th y as
in Exanpl e 3159 %gie@%%dﬁﬁ{g? p5qcﬂ.tc§|t§ur§|ga}102 é:hromatograph Bn sallcag\;'@

f 1 uoro- 2- met hoyypheayhey rvamrﬁa w%e%t &4 \‘W&%Hhﬁﬂpﬁ?@rﬂﬁé 8o/ GoiBod 0. 60
mol ) of 5-a noﬁg\%f@ uor% 2- rret yl qui rqazz))l ine and O m  of afltﬁl um
tetraet ho)d de(aenplead®ed to give

oot ﬁﬁ@‘iﬁé&@gpﬁﬁ%ﬁ?he”r@%iéé% t?éﬁo,ubﬁ@&gamph@%m 4191 2.084gd g

of crude imn r I €4 I 3 W th
28 m-63 - Tip a0hi  FBr2 43 o1 A2 SRR T 3T T
desired produstn @dy 1 Fb, 81 ¢, 1H), mg)(r:ai qgnabm (de)lwa (belH), 9.64 (s 1H)
(di chl or onet hane/ et hyl acetate O- 40% gi ves 68 ng of product. NVR
(300 MHz, CD30D); 3 = 1.14 (t, 3H), 1.98 (m 1H), 209-215(m2H) 52.43
(dd, 1H) ,42-83 (s, 3H, 3.10 (m 1H), 5.21 (s, 1H), 6.77 (dd, 1H), 6.88 (dd,
1H), 6.89 (dd, 1H), 7.57 (dd, 1H), 9.67 (s, 1H) 10 Exanple 42

Example 498

15

(5a,60,8a)-5-[(2-Ethylguinazolin-5-y/)amino]-2-flucro-8-propyl-6-
(trifluoromethyl}-5.6,7 8-tetrahydronaphthalene-1,6-diol
obtained as the product from Ex. 36 after chromatographic separation:

20 'H-NMR (300 MHz, CD3OD); 6 = 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).

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:




(5a 6a,

8a)-54(7,13-Di fl uoro-2-net hvl aui nazol i n-54) am nol - 8- et hyl - 2-f | uor o- 6-
15(trifluoronethyl)-5,6,7, 8-tetrahydronaolgghal ene-116-diol In the sane way
as in Exanple 32, 138 ng (0.45 mmol) of

(2R*, 4S1- 4- (3-fl uor 02- met hoxyphenyl) - 2- hydr oxy-2-(trifl uoromet hyl ) hext anal ,
89 ng (0.45 mml) of 5-am no-7, 8-difluoro-2-nethyl quinazoline and 0.24 m of

titaniumtetrgg 9? Femic) 619?91cﬁfﬁJdr9pHérYtﬂ uﬁ 4BY.rfifor)didhibkomethane and

8d|fluor02 ui nazol i n-5-yl )i m no) - 4-
20(3 fl uoro- Zihﬁtrhkm‘m@mya are2admpdetd dropwiset atyd Cowith 44-ral (161 Pr@ihef of crude

I d 32 at 5m (3.5
ol of 1 M BGPGI PribRas: TeS ciRes oY ndtuSing dHOftatRp ° T ¢
Purification Mrébﬁl@ﬂata@w arhwddul. Skl rakugelis edirstledvatrelizarROicidneaged at e
0-40% gives 41 ergraciza aroduct 251H NWVR (300 MHz, CD30D); 6 = 1.14 (t, 3H),

1.96 (m 5H),the. @ washed with waten Drying, overjsodiurg sujphate and the 10 (m
1H)’ S 22 (s, 1|_3\Jal ofz g&\dfentjirhl)\facﬁo%?ve(ggﬂ glEPz 3-d|ﬁl§o#ogﬂ9n§1l_8rbp%ng?e(s 1H)

Exanpl e 43
5411/ a2a, 4a) - ;glOthmmGanlpéPz%cﬁﬂl%rBPHé@% 8p|6héteflhumﬁﬂr©f hy-)-1,2, 3, 4-

t etr ahydronaoht hal en- 1-vi | am ndi qui nol i n-2(11-1)-one 10 In the same way as
i n Exanpl e 29d|cl3t0®ob@z(eoegarerﬁd§le drppwise to 21.5 g (161 mmol) of aluminium

2R*, 481- 4- 2- t | t |,
135 g (0. o FeBITEB Byl A harbiste bR Bt the shix ¥ SeBLlehyy, "
tetraet hopg destﬂfféi‘j BER00SIidr® 1WoWS. It is cooled, dlluted with dichloromethane and
5-{[(2R*, 4S1- 4- (3-fl uor o- 2- net hoxypheny1) - 2- hydr oxy- 2-

(trifl uor onet peweecAUticesly]ane adpetirastiZMaydrchieric agiganedjicer The phaseswi ne
are 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 column chromatography on silica gel

15  (hexane/ethyl acetate 10-20%) to give 21.5 g of 1-(3,4-difluoro-2-
hydroxyphenyl)propan-1-one. 21.4 g (115 mmol) of 1-(3,4-difluoro-2-
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,



15 cyclized in the same way as in Exanple 29 at -20Cwith 2 mM (2 mmol) of 1
M boron tribrom de solution to give the desired product. Preparative
thin-1ayer chromatography on silica gel (lggxane/2-propanol 17% yields 15.4
ng of desired product. 1H NWR (300 MHz, CD30D); 6 = 1.13 (t, 3H), 1.97
(m 1H, 2.08 - 2.15 (m 2H), 202.43 (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), h@cbxtrjaﬁls arOw RSP With $4turatdd sodium chlonde solution and dried over
5-111/ a, 2a 4a)-4-Ethvl-6-fluoro-2, 5-di hydroxv-2-(trifluoronethvl)-1,2,3 4-

30t et rahvdronmthmmamhmeﬂ@aﬂiem@}\%uis EONARH. H’@Ielcfugepmd_uﬁn%wﬂﬁﬂ(hbhed as

(300" Mz, - codtymnichiSiaedBbhy Sy SR TR SRR Snerp Chowy o OMET
(5,149, 2 314 o 2196 Enaiendoiybanshid, 6,50 (d, 16,55 (ad

1H), 6.68 (dd, 1 I-& 1H), 7.43 (d 8.15 (dd,
1H) . 5Exaripl e2315/g (1w4rsnm|)1pf(a,a fuargyB-41- mqmleaepnam)an@om. Hy e oxy- 2-

(1113 ome s sty ekt HRBRRE BRI Tt o A R b MR ) L

into the enar@ﬁo@me 8010 ober 80 eaIAMRYNED 58§ (Eﬂlsnﬁmlp@ﬁcmnaﬂwis fed-biiigl-C:

R= 7.53 mn (Chiral pak AD-H 5&@ 250x4. 6 mm hexane/ et hanol a 50% (20"), 1
R

m/mn flow r@xaaz)ohoe)(HEaM&(Sb in 8hanhyafidichlonamethame. qutﬁmomrnixztmmis al pak
AD-H 5p, - 250y b d "R oREXA R ROLIRMN tRe T8adoR ture is hulifietiHy mEhAYoF at ©)

10  column chromatography on silica gel (hexane/ethyl acetate 0-10%). This gives
16.7 g of ethyl (R)-4-(3,4-difluoro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hex-4-enoate as an E/Z mixture with an enantiomeric excess of
greater than 80%. 16.7 g (45.3 mmol} of ethyl £/Z-4-(3,4-difluoro-2-
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



15 Exanple 45 20 5-41(1 cr,2 a, 4 a)-4-Ethyl-6-fluoro-2 ,5-di hydroxv

-2-(trifluoronethyl)-1 ,2 3,4-

t et r ahydr onapht hal en- 1- vl i am no} - 2- net hyl plat-hal azi n- 1-one obtai ned as the
product from Ex. 36 after chromatographic separation: 1H NVR (300 MHz,

CD30D); or 1.01 (t, 31-1), 1.83 (m 1H), 2.00 (m 1H), 2.02 25(dd,

(dd, 1H), 2.97 (m 1H), 3.70 (s,3H), 5,08 (s, 1H), 6.63 (dd,

1H),

1H), 2. 30
6.77 (dd,

1H), 7.15 (ddgoltomp Ie)7ﬁﬂeWurle"lbstn?reaifov(ghoihl'é)an@séﬂ:réﬁzd drtdnonium66 - In

t he sane way
541( 1a, 2a, 4a) chomiensplugonisiadded, Bnedmw@lieolﬁ\simregtfmalfu@h

Itis pOSSIbetO prepare the follow ng gge46

miputesythe 3, 4-

501 (1 or, 2osmas erppactBy e SGRT bieg i GRflrsRERidhe o6 °

, 2, 3,4- 20 t egxtpdvits npnanBhBaMeth- watel hadidried swee Rbdien sliiphace. ﬂﬁefma@mh@ 48
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removed in vacuo, then column chromatography on silica gel
(hexane/diisopropyl ether 0-30%) gives 2.7 g of (2R, 4R)-4-(3,4-difluoro-2-
methoxyphenyl)-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
(s, 1H) and 3.9 g (2R, 4S)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).

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
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-
methoxyphenyl)-1-[(2-methylquinazolin-5-yl}imino]-2-(trifluoromethyl)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
a mixture of saturated NaHCO; 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



-, (5a, 6a,

80) - 54( 2- Et hyl qui nazol i n-5-yl)am nol - 2-fl uoro-8-propvl-6-(trifluoronethyl)-
5,6, 7, 8-tetrahydronapht hal ene-1, 6-di ol 3G4Il.n the same way as in Exanple 31,
112 ng (0.37 mmol) of (4-(3-fluoro-2-

met hoxyphenyl) - 2- hydr oxy- 2- (trif | uor onet hyphexanal, 60 ng (0.37 nmmmol) of
5-am no- 2- et hyl qui nazoline and 0.2 ml of titaniumtetraethoxide are reacted

to give 1- [(Zstsf.mrgtﬁrfa@é%dﬂd50yrhglo¥bﬂsﬂucﬁér?a|¢tida¢wm: Rthegehenyl ) -2- -

67 - (trifluoromethyl)hexan- crude imne are cyclized in the
sane way as |(|C|'FusednthCH35u 260x46anm. haxana!ethanpts% rdin@il/inin flow nete)asohe
tribromde s ut|o |ve the desired product. Purification by

chr omat ograph{/) -Bhai qm%a gel (ethyl acetate) gives 4 ng of desired product

d f 3
gnggl%t erSa) tﬂiﬂé@@ (smp&n@cgdtﬁxermb ‘93”(9)3H21H+N\@ds) QP!%M"QS (ﬁP&@ﬁ% 1. 9@—

(dd, 1H), O@id(QH)zma (6d42HI cmaaus T4H), 358010, (KH), :BH)S (.17, 69, (dﬂlﬂrb) 6 81
(d, 14 &89 (8% 17,1738 1%, 748 T[S 6h e il O 04 (5 10 1015

(5a, 6a8c4- 5- 1( 2- Et hvl aui nazol i n-5-vnam nol - 2-f | uor o- 8- propv1- 6-
(trifluoronethyl)-5, 6,7, 8-tetrahydronapht hal ene- 1. 6-di ol
Example 51
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(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:



obt ai ned as the product fromEx. 36 after chromatographic separation: 20
114NWVR (300 MHz, CD30D); 5 = 0.14 (t, 3H), 1.45 (t,3H, 2.00 (m 1H), 2.13(1
1H), 2.15 (dd, 1H), 2.46 (dd, 1H), 3.07 (g2-2H), 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). Exanple 500HChI ral

30(5S, 6R, 81i)-13-Et hvl -2, 3-di fl uoro-51(2- net hvl qui nazol i n-5-v1)am nol-
6-(trifluoronmethvl)-5, 61, 8-tetrahvdronapht hal ene-1

4- (3, 4-Diffuoro-2-nmet hoxypheny0- 2- hydr oxy-2-(tri éuororret hyl ) hexanat - 68 -
20 g (153.7 nttotEnastiopes: analytieal dPrlehoR: T &- smin{ Chiraleel APdA Giet hane and

17.5 m of py e 3 t nmol ) of

pr opi onyl chlgéwgnﬁeh%ﬁ%gglaﬂép |rreg/?€z%)pﬁmrﬂhéﬁ}§$g&é%00 m of 2 M
hydrochl oric gypEdasti meddmhlyt'ﬂaeHllﬂLﬂ lRte= 8 SBeﬁhr(@'ﬁrecbel\Ummﬁpmmﬂn@hhﬁne
and 5 the extracts are wat yi ng over sodi um sul phate and
the renmovd o'ﬂe)iaf@/%fbﬁ()@‘rﬁ%lfag@bqodl Oé“@'!)mlﬂ@’vdﬁte? 3- di f | uor opheny!

propi onate. 30.1 9 (161 mmol) of 2, 3-difluorophenyl propionate in 16 m of
1, 2- dichl orobenzene are added dropvvi se to 21.5 g (161 mmol ) of alum nium
trichloride iinfhe samefwdy &-idipgssibiRbiongreparathe foltowing:ure i s subsequently
10stirred at 100C for 6 hours. It is cool ed, d| I uted wi t h di chl or onet hane
and poured caﬁl‘?m¢§ onto a m xture obH\Z M hyd'rochl oric acid and ice. The
phases are separated, extraction isFeg ed fopt w th di chl oronet hane and the
extracts are washed with saturated sthﬁprl de solution and dried over
sodi um sul(phat e. The crude product ifs pur]fi%¥d by col um chronat ography on

silica gel 15(hexane/ethyl acetate 1@%‘ to give 21.59 of

1- (3, 4-difluoro-2- hydroxyphenyl)propan-l-one. 21.4 g (115 nmol) of

1- (3, 4-di fl uoro-2- hydroxyphenyl)propaf- 1;one are dissolved in 170 ml of
acetone, and the solution is adm xed w 29.5 g of potassium carbonate and
13 mM (209 nmol) of nethyl iodide. The mxture is b0|Ied under reflux for 4
|h§u|r2r ggf'ysﬂas"seé HRILOTIAD B%i‘ﬂilf‘dralsl 8-fuBFo-24mbi ' linQ1 5 ol vent
extracti drb wi iﬁtr(ﬂuet@ét@t[@ﬁ,?,&%ﬁr@vﬂr phibalenedsBeiiblwi t h water, dried
over sodi um sul phate and, follow ng the renoval of the solvent in vacuo,
give 21.2 g of 1-(3,4-di fl uor o- 2- met hoxyphenyl ) propan- 1-one. 31.2 g (476
mol ) of zi ”CEﬂhﬁplé‘BQ 740mg (2. 65 mmol)~of lead(ll) chloride are

20
(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 .
e NBE
| e
30 |

5-{[(1a,2¢,45)-4-ethyl-8,7-difluoro-2, 5-dihydroxy-2-(trifluoromethyl}-1.2 3 4-
tetrahydronaphthalen-1-yllaminolquinolin-2(1H)-one




25 suspended in 320 M of THF and at 0OC 30 ml (265 nmol) of di brononet hane
are added. The m xture is stirred at roomtenperature for a further 30
mnutes and at 0C 53 m (53 mmol ) of a 1 Matitanium(1V) chloride solution in
di chl oronet hane are added dropw se. The cooling bath is renpved and, after
an hour, the reaction mxture is cooled to OC again. 10.6 g (53 mml) of
1-(3,4- 30 difluoro-2-nethoxyphenyl)propan-1-one in 106 m of THE are added
dropwi se. The|yRa@dnwal dsUnEamplei 29, 2d0ahg (@8A rhgiahesfaRR g 9u-@ 4-ur t her
hour. It is diluted with diethyl ether and poured cautlousl)( onto a m xture
of 4 M hydr ocdiflapicc2-auethoxyrheriyd- Zthrqawa%egﬂwr@r@%bwmwa elddmgted is

cat ur at ed sod LY BiTReD B B omisiontiet HioBe BbiF 2 Sn e BE G delibnide
sol vent is regeveactet® givelde{[omfdm*t) 4-83, Miﬂl.fdr@-li mtmdypﬁenylwqms&irow-aphy
on silica gel (hexane/di]lsopropyl ether 20-40 g/q give 4.3

2, 3- SIH udr o- @riflucragmetyeeplidenelpmnaavinolin? !d)gnela@l MeP cryﬁie imine are
2, 3-di - B- 0 af
trifl :Jorg;:(tjvg)f(’(&%ﬁ %E%ﬁgw ecuﬁ.lzjlﬁés?rl;’l {?ez’;%?fel addﬁ é’ﬁﬁr%@e a?ﬁ%@fover 30

mnutes to 2. bSrof tﬁBrcﬁ&dmlOtmf to give the desired product. Column chromatography
[ Cu(R R)bis-tett-butyl oxazoline) (H20) 2W5bF6) 2 1 n 85 of _di chl or onet hane.

The reacti on @ siligadgel hexanelathylacedaterbi-18@%) yigids aﬁdng REthecdgsitesh i xture
is purified b ro@% ps of 10 columm chromat ography on silica gel (hexane/ethyl
acetate O- 100/85 I's gives 16.7 g of ethyl

(R -4- (3,1 di fmma(aemh.@xw@@unla =209 ¢t 8Ky 271 (ddg, 1H), 1.94 (m, 1H), 1.96
(trifluoromethyl)hex-4-enoate as an E/Z m xture with an enanti onmeri c excess

of %r eat ﬁr th 861’)%2 B6.(ddg1253.38 rfrﬁmﬂ}")o‘fr lgét 8y 1HEGz4 3 (q,31H), §i50 Liir)r{hb'l)fZ-
1 - 4 600
ety 15w hab GCTEE 88 otk AR bl e 18 fHE o540 g (90, 7 rmol )

of solid lithium alum nium hydride are added in portions. The m xture is
stirred at roomtenperature for 2 hours and poured into saturated anmoni um
chl ori de sol uExampla§dAsiidBension is filtered through Celite, the filter bed
bei ng rlnT%ed thoroughly with ethyl acetate. The phases of the filtrate are
separated and extraction is 20 carried out again with ethyl acetate. The

extracts are Bgg hactdwmahwr@vmﬂmdwmmd%xﬁe 728¥ubfD- (errfmjo%m@ﬂmygver

sodi um sul phat e and the solvent is renoved ih vacuo to give 13.9 of crude
E/ Z- 4- ( 3, 4- di 1 2bfdetrahydmorpbthatgnt)-yflamino}quinolin-2(1H)-one is cleaved by

E }E/r izf Lu?gofé%bgrog)ﬁééﬁara{a véL b%i_rgi?—(ﬁl"l'_c ](éhﬁaﬁ)d'ﬁ &BH—'! )jpﬂnto the enantiomerically

net hoxypheny lpgré- &dmpéum onet hyl ) - hex-4-ene-1, 2-diol are dissolved in 680
m of 25 nethanol and 9.4 m of acetic acid, and 1.079 of pall adi um on
carbon (X9 are added The suspension is shaken under a hydrogen at nosphere

Chr ougn Coi 1 1 6) EnRBIVNEr s B T e B PR Gl A b AR e o

Renmoval of t hgexdHeyéthngi V&%, 15n|lm91 fidw catagle .
4- (3, 4-difluoro-2-mnet hoxyphen -2-(trifluoronet hC\,/Izl - 30hexane-1,2-diol as a
1§

m xture of the)dinantiemsasi apalyt caldﬂL@(Be— Sradl mirp{ChirglgeldA Sy, 250x4.6 mm,

di fl uoro-2-ne ( 0, | ) - hexane-1,2-diol in 600 m of
di chl oronet h ﬂ%%m&’%m@gﬁh@%} ixed with 33.5 m (242 mmol) of
triethyl @ag ne and in portions over 10 mnutes with 29.8 g (188 nmol) of
pyridine - 70 -

Example 55 H\

o

30 N |

(50,60 80)-8-Ethyl-2, 3-diflucro-5-[(2-methylgquinolin-5-ylJaming]-
8-(triflucromethyl)-5,6,7, 8-tetrahydronaphthalene-1.6-diol




SA3 conplex. The m xture is stirred for 3 hours and saturated ammoni um
chloride solution is added. The m xture is stirred for a further 5 m nutes,
t he phases are separated and extraction isg4carried out with dichloronethane.
The extracts are washed with water and dried over sodi um sul phate. The
solvent is 5renoved in vacuo, then columm chromatography on silica gel
(hexane/ di i sopropyl ether 0-30% gives 2.7 g of (2R 4R)-4-(3,4-difl uoro-2-
met hoxypheny (ih1Exa Q@E!ZH' Imd €x 84 FhmbhF JIVBRE ,4-CDCL3) ;
o=0.75 (t, lhl—tl)ﬁe@!W&'oMW%5lh n;\ﬂé M @g?(ft-l w-Z 54 %ég)m 3.06
(m 1H), 3.92 qifyorprd- mahgsyp(mnym hy@roxs Z(taﬂwomﬁthﬂmexayabﬂ@omg 1H) and

Ctri 1 Gor omet W97 Rsiahalr 5P RoRd s 21D S0 gt 2L P idriuapyteprpethoxide
1.70(m 2H), Qre&%aetédi tolghl)e 52{5(91? (msi*) 414314 dmu%?oanmémoxgahéﬁwf%hyﬂrbxy -3- 95

(s, 3H), 6.75 -6.86 (m 15300
(2R 4R) - 453, (Anfd;uqrpu@tmylnwhdm@]mg}gymgbwmldkgng_234 mg of crude imine are

et hyl gt nasomaeea e Slfie Sy FmealfiofRy & ROT MheF12 mumeh obh M
adm xed wi th Eordd tibrorfide ZomtRin toqfivé tﬁeadlesimdt;ﬁﬁtiubumépmnaedhlﬂ ldyed  of

acetic acid. The reaction mxture Is heated at 100C for hours, cool ed
poured i nto wehremaiparapby oin siker oeldbeyanrs/y- Prqh%"@lﬂgp@h%'ﬁl% 154mg pbthey

t hr ough Oelltae }etafe od&,:[:fr bed being rinsed thoroughly with ethyl acetate.
The phases of ?% Pt e are separated and extraction is carried out again
with ethylp ace-aMR (FDeMe CIFCDRGe: DAZNEBHY, W@fﬁd«f aHd1 sedmimiphh @g de
sol ution and dried over sodi um sul phate and t’he sol vent is renpved in vacuo
to give 349 nfgdoflH}2R38RYdATHR, 2478i($,1 3y 8-38 (m, 1H), 5.09 (s, 1H), 6.59 (dd, 1H),

25met hoxyphenyl.).-,1- - | quin | i N2 I hni,nQ] - 2- (trifl uoronmet hyphexan
-2-ol as a cr%‘gé (érggicﬁém%buﬁé&(mﬁg p?do@sé ved in 35 mM of CH2O 2
and the solution is cooled to -30C. 6 M (6 mMuvl) of a 1IMBBr3 solution in
di chl oronet hane are added slowy dropwi se over 5 mnutes and the reaction

solution is aFxample 56 warmto room tenpegature over 16 hours. It is poured
onto 30a xture of saturated NaHCO3 soﬂlt:on and ice. Extraction is carried
Eacts are washed with saturated

" Fon by col um chromat ogr aphy
End” subsequent HPLC separation on

out repea1t edly with ethyl acetate and
NaCl solution and dried over Na2SO4. Pd
on silica gel (hexane /isopropanol O- F109
a chiral

.

|
o) N’N
}

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).



-71 - stationary phase afford 70 ng of product (analytical HPLC. Rt = 8. 36
mn (Chiralcel OD 5u, 250x4.6 nm hexane/ethanol 5% 1 mM/mn flow rate) as
the (-)-enantioner, 11-1-NWR (300MHz,75CD300); = 0.93 (t, 3H), 1.74
(ddgq, 1H), 1.96 (m 1H), 1.99 5(dd, 1H), 2.38 (dd, 1H), 2.78 (s, 31-1), 3.30
(m 1H), 5.08 (s, 1H), 6.59 (dd,1H), 6.77 (d, 1H), 7.17 (d, 1H), 7.74 (t,
1H), 9.57 (s, 1H). Exanple 51 N N

(5aba, 85) - 8- Et hyl-2, 3-di fl uoro-5-1(7-fl uoro-2-met hvl qui nazol i n-5-yl ) am noi 15
6-(trifluoronethyl)-5,6,7, 8-tetrahydronapht hal ene-1,6-diol In the sane way
as in Exanpl dn3be siane way U.ia possiRly tefprepare from 3¢chlgro-2-fluorophenol:

di fl uoro- 2- maé;%'mép‘{]??yl) -2-hydroxy-2-(trifluoronethyphexanal, 78 ng (0.44
mol ) of 5-anT’ho-7-1luoro-2-net hyl qui na hfne and 0.2 m of titanium

tetraet hoxi de are reacted to give F
5-{[(2R*, 4R*) - 4- (3, 4-di f| uor o- 2- met hoxyph
14( 7- f | uoPo- 2- met hyl qui nol i n- 5- Ai ni n&Y- 2= (Tri P uor omet hyphexan-2-ol . 121 ny
of chromat ographically purified imne ®clized in the sane way as in
Exanple 29 at -40Cwith 2.5 m (2,5 of 1 Mboron tribrom de sol ution
to give the desired product. Preparativeg thin-layer chromatography on silica
gel (hexane/2- propanol 15% vyields 25 ngyof desired product. 251H NVR (300
MHz, CD30D); = 0.99 (t, 3H), 1.78 (ddq, 1H), 2.04 (dd, 11-0, 2.06 (m 1H),
2.44 (dd, 1H)p 28 3 - 3. 03 - B

6.66 (d, 1H) 65 ,ﬂqré,rﬁ e L
30( 5a, 6a,141) - B6 & ByétrahRirdndphtbalens-1,.6-idll uor o- 2- net hyl qui nazol i n- 5- yDamni no]
-6- (trifluoronethyl)-5,6,7,8-tetrahydronapht hal ene-1, 6-diol is cleaved by
means of

and
Example 58 y
F F
F
15 ¢l ‘. oH'
NH
o
N 1

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




preparative chiral HPLC (Chiralcel OD-H 5u) into the enantionnerically pure
conpounds: - 72 - (+)-Enantioner analytical HPLC. Rt = 5.14 mn (Chiral cel
OD-H 5p, 250x4.6 mm hexane/ et hanol 5% =>780% (20'), 1 m/mn flow rate)
(-)-Enantiomer: analytical HPLC. Rt = 8.56 min (Chiralcel OD-H 5p, 250x4.6
mm 5 hexane/ethanol 5% => 20%(20'), 1 mM/mn flowrate) In the same way it
IS possible to prepare the foll ow ng: Exanple 520HChi ral N N (5S.

6R,

8R) - 8- Et hy1- 2a}n3(! di fl uoro-5-[(8-fluoro-2-nethyl aui nazol i n-5-voam noi 156- (trif
| uor orret hy 1) -Bx@nplesb@et r ahydr onapht hal ene: 1, 6-di ol 20 Exanple 53 N N

F ‘o F
R
] OHF
5 2, ~NH
1 e
l
o] o]
5{[-7-Chloro-4-ethyl-6-fluoro-2 5-dihydroxy-2-{triflucromethyl}-1,2.3 4-
tetrahydronaphthalen-1-yllaminolisochromen-1-one
10
and
Example 61
ns

F |J=< .

@

15 NH
“

NQ[/N

(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



(35S,

6R, 8M 8- Et hyl
6-(triflu

0 5-{I( 1 &,
romet hyl
73 - In
(2R*, 4R

-2,3-di fluoro-51(7, 8-difluoro-2-nethvl qui nazol i n-5-vl1)am ni*

oronet hyl ) -5, 6, 7, 8-tetrahvdr onaphthal ene- 1, 6-di ol 25 Exanple 64

2a, 40)-4-ethyl-6,7-d ifl uo ro-2,5-d ihyd roxy-2-(trifl u o

)-1,2,3,4- tetrahydronapht hal en-1-yl | am nol oui nolin-2(11-6-one
t he sane vvay as in Exanple 29, 210 ng (0.64 mmol) of
) -

4-( el /et tt 10%) to 20.7
4 F 1 Uor o 2 &h hromatogzraﬂhy on silica g(t (hexane ethyl ace ate 0- 0) gwe

oxyp enyl) droxy-2-(trifluoronethyl)hexanal (0.

mol ) of 5-ang nbdmaﬁbuomézl@mxmiwa'ﬁuumnzv-one 20.7tg { 64 mnach Qfﬂt{étfhl@)'@-de

are reacted t
5- ([(ZR* 4R1-

GhJ4Sypheny e s ars Hienyas In2A9 dslcstone and the

5(trifluor Oﬁeédlﬁ(ﬂi&}?PéYAdrﬁﬁaﬂlvﬁﬂﬂBﬂ%}gwf petasSiur( ddrbBnakeand 34 280 rﬁmuqeaf

imne are cyclized in the sanme way as 1n Exanple 29 at -40T with 5

mol) of B M
chr omat ogr ap

metrmhuqdldebr'lam ahixtues iststinedtad 7§ Gdor B dogies and @t pp@vuct . C0| urm

Che desi red peaateaturs 5 PERRO e, e 1hé saft Rofodly iampled e Periabe

1H), 1.94 (m
1H), 6.43 (d,
8.18 (d, 1H).

pddre@ mtﬂa v9§tef dfld I'_S,D%H}ecté’d ﬁﬂehﬁﬁbtlﬁbﬁfd)lth §|e¥i?yl @'fﬁel_rblﬂ"he e‘ktr%éts(ére
w&sdmbvvdh lwat@sam strlpp(qveaSOQum aulablaw, aﬂﬁyemoevavofdthefso \uent

o 5 o et dhyaREN aes.A0-0d of Sieafet 2 ahe R S M ans one 30 Lt
means of 19y enqust iandeBEtingadf wam chivrical dralsushemti&d ) 33MhN of TRIF and at

enanti onerically pure conpounds:

15

20

25

30

room temperature 28.5 ml of dibromomethane are added. The mixture is stirred
for a further 30 minutes and admixed dropwise at 0°C with mi 56 ml {56 mmol)
of a 1 M titanium(lV) chloride solution in dichloromethane. The cooling bath is
removed and after 30 minutes at room temperature 10.3 g (62.5 mmol) of 1-(3-
fluoro-2-methoxyphenyl)butan-1-one in 50 mi 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, extraction is carried out with diethyl 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 (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
stirred at room temperature for 2 hours. 4.26 g (21.9 mmol) of 2-flucro-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-
{trifluoromethyl)hept-4-enoate. 2.6 g (7.1 mmol) of ethy! 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

dqg,



(-)-Enantioner: analytical HPLC. R = 7.68 mn (Chiral pak I A 5p, 250x4.6 nm
hexane/ ethanol 10% 1 m/mn flowrate) (+)-Enantioner: analytical HPLC. R =
9.35 min (Chiralcel |IA 5p, 250x4.6 mm hexgne/ ethanol 10% 1 m/mn flow
rate) 30 Exanple 55

(5a, 6a, 88) - 8- Et hy1-2, 3-di fl uor o-5-f (2-net hyl qui nol i n-5-vDam nol 6-(trifluorom
ethvl)-5,6, 7, 8-tetrahydronanht hal ene- 1, 6-di ol - 74 - In the sanme way as in
Exanpl e 29, Zdithd®heHe %éﬁ@é )’or@f hbéiB* urﬂlRihe“hﬁd}oéen uptake is 155 ml. The

di fl uor o- 2- net hoxypheny1) - 2- I ox -(trifluoronet hyphexanal, 132

mmol ) of 5- anhn@qeum@lteredzwxwglbﬁeYt@an)ﬂIH had bﬂlngurmaﬁﬂdmrto@ghhféwﬂwtwé are

SCtri 11 uor o RREn EEPIVAL R e utives P P MBI EL = Y Er B *
inine are CyCﬂnbﬂﬁﬁypﬁelﬁﬂ)&N‘gﬁmomY -(HluororEsthyhheptafoate. 2206 (W1 Mrdolybf ( 2

mmol) of 1 Mboron tribro solution to e the desired l‘/[))roduct

Prepar at i e tﬁhmlﬁ@xﬂuomﬂmﬂ@gvmlbzrhygmwi -eflupremethy @eptajmﬁ%m 17%

(1S ahy Py PO i ftetdtige B3t A blal TR0, ) 7,087
(s, 3H), 3 30(1@13 rikh!) oPsOR ﬁtﬁluniti)umiﬁuﬁ@wddde 4 addedth ﬁdrtlothThé 38 (m

2H), 7.56 (t, , 8.46 (d, 1
g ( mixtI_LDJre is stlrred at - 1|_DC

for 1.5 hom?sl follo?ved 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



205-11(/ a, 2a, 4M 4- Et hv1-6, 7-di f | uoro- 2, 5-di hydr oxy-2-(trifluoronethyl)-1, 2,3
, 4- tetrahydronapht hal en- 1-yl | am nol oht hal azin-1-one In the sane way as in
Exanple 29, 372 ng (1.14 mmol) of (2R*, 4Rlp4- (3, 4-

di f1 uoro- 2- met hoxyphenyl) - 2- hydr oxy-2-(trifl uoronethyl)hexanal, 200 ng (1.14
mmol ) of 5-am nopht hal azi n-1-one and 0.36 ml of titaniumtetra-tert-

25but oxi de are reacted to give

5-{ [ (2R+, 4R1- k& hrioof U ‘BB% %Mﬂ@ﬁymh%hlfﬂrbm%thane are added slow| 6y dropmse

hydr oxy- 2 - (trifluoromet hyl') hexyl i denej amv;gj)f) t hal azi n- 1- one.

crude i ni ne aperdyminutes and thﬁ@lmﬁ% isnalio owasa i reorndeaper o W@Th 11.8

oroduct . prephPdtas e FEBighisoniE i Rob e @ el r fdfriga o,
(hexane/ 2- pr Oﬁlﬂﬁ’én éﬁ&ﬁc@@ﬂr‘a@hdﬁ |£6@m§E ot ré;i‘éhtd@l‘g%liﬂemwdu@thtelhhtﬂ\m% (300

MHz, c:Dao[g)1 2 (1. 31 170 (dd 96_(dd, 1H),
2.37 (dd, roextgacz@a(erwaw?d matimatv@ e@MaCIgomoo@ndmed QVW%zﬁp4 1H), 7.07

(dd’ 10, 7. 68 (fkatbby doifmnldroidtogriphy ohSilichdel (hexarisopropdidl 5433 €
3 Chl or o- 8- etﬁwdsabéécg.@m%dsé allﬁltlﬁn%nrmﬁﬂa%ﬁlﬁbﬁﬂ?o%t:lﬁéatf@@mmﬁig(ﬁ-

200ri fluoronet hvl1l-5,61718-t et rahydr onaoht hal ene- 1 25 and
product and 26 mg of the corresponding (5a,6¢,8a) compound (Example 62)

'H-NMR (300 MHz, CD30D); & = 1.00 (t, 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).

| e 59

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



HNi

5-11-7-Chl oro-4-et hyl -6-fluoro-2,5-di hydroxy-2-(trifluoronethyl)-1,2
3430t et r ahydr onapht hal en- 1- yl | am nol qui nalggn- 2( 1H) -one and Exanple 60 OH
54[ - 7- Chl or 0- 4- et hyl - 6-f | uor o- 2, 5-di hydrcow 2-(trifluoronethyl)-1, 2, 3, 4-

t et r ahydr onapht hal en- 1- vl | am no}i sochronen- 1-one and Exanple 61 Ni N
(5a, 6a, 88) - 2- Fl uor o- 54( 2- net hyl qui nazol i n-5-v1)am nol - 8- prop-1-vl-6-

(trifluorometpythb sénﬁa wa§-ds8h lermpmb%h@(@ﬂ RmhH ¥ 4-2fluoro-2-
4- ( 3- Fl uor o- 2- met hoxyphenyi ) - trllluororret%dnetanal

g
(213 mol ) ofmeth‘dnyphepﬁbﬁ&ydmxs&BC(tﬂwammdiWBh@p’@m@th1 gr(@ 8,_54mmolbef

di d t. 0C with 21 t
Pl ori de. - Thes At gr/atiaeed fatBonablite fle P o aP iR s ibYEE e or -
M hydrochl ori .%a%técrito @s Lltol B maahdlypHeAylS- 1V[(1Jﬂudrdlﬁlrﬁémd1@a”h%hﬁfﬂﬂ the
extracts are washed water Dryi ng over sodium sul phate and the
renoval of5 th&d)imtﬁxle’hﬁﬂﬂmr@mﬁjby@i%aﬂ@@i 85 mg plivriap paried bytgpluma. 40 g

(213 mmol) Ofcr?rbHall'gér%Bntith BEP,'rh%&Snefethyl acetate 0- 25%) are cyclized in the
same way as in Example 61 at —20°C with 3 ml (3 mmol) of 1 M beron

tribromide solution to give the desired product. Column chromatography on silica
gel (hexane/ethyl acetate 0-65%) yields 27 mg of product and 38 mg of the

10  corresponding (5a.,6a,8a) compound (Example 64).
'H-NMR (300 MHz, CD;0D); & = 0.98 (t, 3H), 1.40 (m, 2H), 1.65 (m, 1H), 2.01
(dd, 1H), 2.02 {(m, 1H), 2.41 (dd, 1H), 2.76 (s, 3H), 3.43 (m, 1H), 5.14 (s, 1H),
6.59 (dd, 1H), 6.72 (dd, 1H), 6.76 (dd, 1H), 6.87 (dd, 1H), 8.50 (s, 1H).

15 Example 64

20

(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

a0 OH



in 22 m of 1,2-dichlorobenzene are added dropwi se to 289 (213 mml) of
alumniumtrichloride in 25 m of 1,2-dichlorobenzene and the m xture is
subsequently stirred at 100C for 20 hours.g4l.t is cooled, diluted with 30
di chl oronet 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 washed with saturated sodium chloride

sol ution and ﬁlﬂo@ﬁ@@@@nw@mh@ §mln§%f8—ﬁir6gf2 @J@Q@ﬁﬂudrén@mlgl ed by -
77 - colu SiTTCa ge exanelethyl acetate % to
give 20.7 g cﬁ,ﬁJZ—,ﬁ—Setiamm ongphthdlemeyhfetigl ) but an- 1-one. 20.7 g (114 mml) of
1- (3-fluoro2- hydroxyphenyl )butan-1-one are dissolved in 200 m of acetone

(230 mnol) ot SR et SRR 2oty B SR AU SRR B L «

and at roomtenperature for 12 hours and then the solvent is largely

renoved. The 7@Rigte®-{Smiakyledmdiiye M‘?r@py sﬂémaﬁcﬂi@dréﬁarédﬁﬁ e sa@mewi th
di et hyl ether. The extracts are wash wat er and dri ed over sodi um

sul phat e, 5anowaseawaExamnl¢1§1Jmmesqbutmwﬂg@d@aoée -feprephepol. 788 mg of

1-(3-fluoro-2- 0. 660 ny
of lead(ll) éﬁ%b{@m@r@ﬂ usp tﬁg%és W%P gdWa hl‘ 8?@?&& nper at ure
29.5 nl of ditafgsRpyhiane ande. a@d(emgfﬂmlnbmmueros(s_tmemuﬁor a further 30
m nut es and adm xed dropwi se at 0OC with 56 (56 Mol ) of a1 M

titani un(lV) r@ﬁtfwﬂewrgbylmmwlem5dnh¢f|d5¢fdﬁmﬂme TgcreasHen RyXBiE@ 18 i s

d and f 3-
151 aor o 2- S HBAIRABRSY YGRS hobd FBGH Ry ol iR heiag I st
The reactigon éﬁlﬁhﬂr@rbmawgr]abﬁﬁoatsﬂfc!acgélt(ﬁ@me?dllﬂogrdpyl ethdrl0 t Beg). Mhigr . | t
is diluted with dieth er and poured cauti ousl nto a_ mxture of 4 M
hydr ochl ori ¢ giee%Zéﬁjg of ethyt A Sphpse<-methaxyphenylk 5 -hydepxiadtmethyl-4- carri ed

out with diet t | over
sodi um sul pha @%ﬁuaoﬁém%rylHE%vean% ?vsh?é@még’%wgr u Fe-le'\%oxraq]@@ct |§gpur| fied
by col um chrmtemglroagmatlwdmsterean@eIm|£<ﬂuee<aﬁel(ﬂifiwzormthcﬂdybhengﬂ) -2099 to
give 4.26 of 2-fluoro- 6|In(21 nmet hyl enebut yl )anl sole. 698 ng (2.56 nmmol) of
1,1 -bi-2- nadh\(qu?‘y -arreety X@HIWVQWG@Y@QGW"Q 128 mmol) of a 0.5 Mtitanium
tetrai sopropoxi de solution in toluene and the red solution is 25stirred at

roomte r at r .

nmet hyl emg‘)t yl ;'L!iﬁlll\érgl W%SQD613§?644 O(n’;% (f 1n$ﬁi=} Qn?? @ ‘I%F@or opéé’UvatH are
added and theg, 98>(HU116H)S1%aIzeQ4qm BHS o 313 (rmwrlﬂ) 389 &, IHPbIT8- 7108 S

i medi ately purified Q,% col umm chr omat olgr aphy on silica gel (hexane/ethyl
acetate 0- 15/ @), 3, §iQ&(s5 OsaHY 9B5 8

4- (3-fl uoro-2-net hoxyphenyl) - 2- hydroxy 2- 30(trifluoronethyl)hept-4-enoate.

2.6 g (7.1 I 2 }

met hoxyhenymthﬁ%fgpgéxmé -A(l't %f){alrll(‘)aé%ﬁlf E?P) h%gg -’%WS toeMa{'3 ﬂLc'i?rs?s%l ved in 65
m of net handne&ﬂyphen)ﬂpﬁutydmoxysradﬂhykﬁdtnﬂubl‘orﬁé(hyl‘meﬂénaiaim&d@m on
carbon (10% ., The suslggnm on is shaéﬁn under a drog?n at nosphere at. - 78

- atnosp :cc(opa%gm? f sramingeArmet ﬂvmollmangi et diAnive teragthoxide ’ The
ety aEdegtellona g3 o2 fenlahbrbnied ?Hﬂpv%ﬂﬁﬁﬂw SR Y

ven Ve

4- ( 3- f | uor o- 25-nmethyik@{yiflheromigth2 P hexcire2o!. szgmgfdfummmpuhr}mwbammate 2.6 ¢
(7 1 nmol) of be

4- (3-f1 uoro- XNe h%aq;aﬁemﬁf ica gRl hryane/sthv pretatr Pomst /Al e pisized dnthe i n

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).



150 m of diethyl ether are cooled to -10C and over 15 mnutes 520 g (14.2
nmml ) of solid |ithiumalum niumhydride are added in portions. The m xture
is stirred at -15C for 1.5 hours, followegsby dropwi se addition in

successi on of ethyl acetate and water and by a further hour of stirring
until a 10readily filterable precipitate is forned. The suspension is
filtered through Celite, the filter bed being rinsed thoroughly wth 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
chl ori de sol ExampimB6dri ed over sodiu Sulphate and the solvent is renoved
in vacua. Separation by colum 15chramagogyaghy on silica gel

(hexane/ di i sopropyl ether 0-15% vyiel of

4- (3-fl uoro-2-met hoxyphenyl ) - 2- hydr oxy> +duf uor onet hyl ) hept anal as a

m xture of the diastereoners. 1H NWR (350 , CDCI3); 8 =0.70 (m 3H),

0.95-1.609m 4H), 1.95 -2.20 (m 2H), 2 (dd, 0.5H), 2.48 (dd, 0.5H),
2.94 (m 0.5H), 3.26 (m 0.51-1), 3.59 ;) 200.5H), 3.84 (s, 0.5H), 3.89 (s,
311), 6.74 - 6.92 (m 3H), 8.93 (s, 0.5 N9.62 (s, 0.5H) 300 nmg (0.97
nnnol ) of 4-(3-fluoro-2-nethoxyphenyl)-2-lhydroxy-2- (trifluoromethypheptanal
and 138 ng (0.87 mmol) of 5-am no-2- rret hyI qumazol i ne are di ssol ved in 28

| 8 glat ed at 100 for 2 hours cool ed,
poured into were odSty— The suspension is flltered through
Celite, tige fI'n'thérsah%wa?la%QnrE)mﬁﬂe@’IOIZBO%@Jmthlimel)fwfm @Efieo2- The
phases of the filtrate are arated and_extraction is carried out again
with ethyl acmem%ypm@ylbithv&@@w armaethykBduifwpramethylhexanpls b8 e chi or i de

sol ution 30 gﬂgg{rﬂgﬁ8?%%&@@%-%&%5%%&&wﬂ:!‘Qn& 0% 5% YP Btaniin tETRAxLE

vacuo to give

4- (3-fluoro- %r@ﬁ%b@?@ﬂﬂb%ﬂﬁ@h 3-f[t(030429ﬁ1§yﬂ héayl}-i [j¢Bmethylquinazolin-5-
ypi mino]-2-(trifluoronet phe( t an- 2- ol asdwpcr uﬁ) qgoductquhe crude im ne

i s di ssol ved YHMy®lA- rr@rthm&@uﬁu%rﬁmqthﬂ)f@@utz 6h 369 pg &if g@sling suude igige
79 - (58 ngpldy e i iGRER, Sl el YOTPLIR et fish ot P v

dr opwi se over ure1s I owed warmto

t enper at ure oMejordn @um@mude sﬁhﬁuohen@tomoﬁ@thﬁn@m gige nhelﬁedw@dlbﬁocmcm xture
of saturated NaHCO3 solution and ice. Extraction is carried out repeatedly

with ethyl aceelymn shi@mategmpbyianagitica geldhaxamathyl aretade Ord%Hand Cl
sol ution and &Iﬁs%g}]%?%regl%ang% %Fgg;@ﬁ% rb T4 P A8l HE SHY PPRILETPBY ©on

silica gel (hexanerisopr
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




and subsequent HPLC separation on chiral stationary phase afford 16 ng of
product and 26 ng of the correspondi ng (5a, 6a, 80 conpound (Exanple 62).

1H NWVR (300 MHz, CD30D); 3 = 1.00 (t, 3H).831.42 (m 2H), 1.68 (m 1H), 2.00
10(m 11-1), 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).

(5a, 6a, 8a) - 2-|nltHarsanke %gdﬁhwmlew 50-rag Y0. I1armw|y&@s4%§$ fiubré:2-
20(trifluoronethyl)- t et rahydr onapht hal ene- 1, 6-d tai ned as the

product from rﬂethmwaazcdm o aminelg. Apdingdroep Airifluasemethylapirolcyoloprepane-

Cdd, Ay 2. 3hiqadnagrtnastafhS ATwd dooslodReaiin P my deditnldRmeansa® oy
1H), 6.85 (ddadrﬂlb&-.d vﬁtl'% &(@1 (0.8 hmolj o9 MBBr Bblutibh> Stbsedddnt 8fiGRng for 1H) .

25 Exanple 63 :
(5a, 6a, 86)> 2- #hgumthsmprepanawedhm layerrshremategiaphy ansiloagel{bexangiZoo- 1- vi-

6- (trifluor o%bg% 1%%%0% gHé;\QP/ﬁlrro(aﬂgpht hal ene- 1, 6-di ol - 80 -
'H-NMR (300 MHz, CDCl3); § = 2.08 (dd, 1H), 2.43 (dd, 1H), 2.93 (s, 3H), 3.93
(m, 1H), §.14 (d, 1H), 5.33 (d, 1H), 5.37 (d, 1H), 5.50 (d, 1H), 5.83 (ddd, 1H),
6.77 (dd, 1H), 7.17 — 7.26 (m, 3H), 7.35 (d, 1H), 7.51 (dd, 1H}, 9.32 (s, 1H).
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



In the same way as in Exanple 61, 228 ng (0.71 mmol) of 4-(3-fluoro-2-

met hoxyphenyl) - 2- hydr oxy-2-(trifl uoronet hyl)heptanal, 150 ng (0.85 mmol) of
5-am no- 7-fl uor o- 2- net hyl qui nazol i ne and .45 nl of titaniumtetraethoxide
are reacted to give

4- (3-fl uoro-2-met hoxyphenyl)-1-[(7-fl uoro-2-nethyl qui nazol i n-5-
Syl')imno]-2-(trifluoronethyl)heptan-2-ol. 185 ng of imne purified by

col um chromat ography (silica gel, hexane/ethyl acetate 0- 25% are cyclized
in the sane way as in Exarrple 61 at -20CWIth 3 m (3 mml of 1 Mboron
tribrom de sk rexy-Bdlugee2r(trifluere D-1:213,4 phthaley
silica gel (hex <|e/ ﬁ 8 -65% yi el ds 27 ng of product and 38 ng of
the 10 corre npound ( Exanple 64). 1H NWVR (300 MHz,
CD30D); 8 = 0.98 (t, 3H) 140(m 2H) 1.65 (m 1H), 2.01 (dd, 1H)), 2. 02
(m 1H), 2.4115ddng B3uméei B$5({$4 eftdny!-3-Hdréxg ﬂﬂu&o-@(thﬂubmmétﬁyl) 162 3%-( dd,

1H), 6.72 (dd, 1H), 6.76 (dd, 687(dd 1 9500( I-g 15 Exanpl e
64 20 S tetrahydronaphthalen 1-yl amino}quinolin-2(1H)-one are dissolved in 2 ml of

5a, 6a. 8a) - Fl 1-6-
oo Thue C i ihdeiNyal st dithdledriaaXifi's i oPPRIGR1om -
g{)ggg;:t 1; r gml'&(% rrﬁfluﬁeg tls%ghmdelhdlmﬂ mgm@nbmdeeamyalmgzm athhbﬁﬂmaré 5699 uMéZ(,e
Coa %l > 3. 318 s angiie readion mxiue 1o fiiesss {orsugh e, Bie (186 taq bEBb72 (8.

1H), 6. 74 (ddngkd thofoulghty dith Thkthafiof fo G 6 Md of pofificf S: 1H) . 30 Exanple 65

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



-81

2- Fl uor o-5-112- met hyl qui nol i n-5-vnam nol - 8- (prop-2-y11-6-(trifluoronethyl)-
5 617, 8-t et rahydr onapht hal ene- 1, 6- di ol -85 -

4- ( 3- Fl uor o0- 2- met hoxypheny1l) - 2- hydr oxy-5- net hyl - 2-(tri fl uor omet hyl ) hexanat
2- Fl uor 0- 6- ( 2- net hyl - 1- net hyl enepr opyl ) ani sol e can be prepared in the sane 5
way as in Exanple 61 fromisobutyryl chloride and 2-fluorophenol. 788 ng of
ytterbi un( 11137 hibHRLEBINE ah 1.8 m of ethyl

: : ] of -met hyl-1-

met hyl enepr odgiraydrosppningle alllal=lats ik he reaction m xture is
heated at 100C for 16 hours and after it has cooled is imediately purified
by 10col umm chronmat ography on silica gel (hexane/diisopropyl ether 0- 8%.
This gives 2.4/ 9g of ethyl

4- (3-fl uoro-2-net hox;ghenyl)-Z- hydr oxy- 5- net hy1- 2-

(trifl uor@netﬁmmpée( -enoate, which i the sane way as in Exanple 61 are
reacted to give the diastereoner m xtu F4- (3-fl uor o- 2- met hoxyphenyl) - 2-
hydr oxy- 5-nmet hy1-2- (trifl uoronet hyph Hb1H NVR (300 MHz, CDC13); 5 =
0.69 (d, 1.5H), 0.72 (d, 1.5H), 0.96 (d, 11,88, 0.98 (d, 1.5H), 1.55 -2.24
(m 3H), 3.10- 3.30 (m 1H), 3.89 (s, M 6.78 - 7.08 (m 3H), 9.05 (s,
0.5H), 9.65 (s, 0.5H). In the sane in Exanple 61, 200 ng (0.62 mmuol)
of 4-(3-fluoro-2- |

met hoxypheny1l) - 2- hydr oxy- 5- net hy1- 2- (tr fl uor onet hyl ) hexanal , 125 ng 20(0. 80
mmol ) of 1§ am no- 2- met hyl qui nol i ne and 8.3 M of titani umtetraethoxi de are
reacted to give 4-(3- quoro 2- rrethox phen 1)-1-[(2-net hyqui nol i n-5-ypi m noj -
5- met hy| - 2- ( t {2 S:Bihwdsexydfhiosa-domethyl A&uw ettilhd.2obfli fi ed by col um

chromat ogra - 359% are cyclized in
t he sarreg pht trﬁﬁ é“j ﬁgﬂ et % hez(? I)/()of 1 Mybolrgn 2|5

tribrom de soI ution in dichloromethane to give the desired product. Colum
chr omat ogr aphy on silica gel (hexane/2-propanol 0-15% and subsequent
preparative HRE (SunFi re C18 wat er / met hanol ) yield 11 ng of product.

1H NVR (360 0.84 (d, 1.02 (d, 3H), 2.15 (dd, 1H), 2.37
(dd, 1H§3|% %K?M 2.73 (s, 3|(—I) B ( Ty

.b (m 1H) 4.89 (d, 1H), 5.19 (br,
1H), 306.50 (d, 1H), 6.88 (m 2H), 7. 42 (d, 1H), 7.49 (t, 1H),
8.16 (d, 1H). - 82 - "

“?:

Q N
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



5 Exanpl e 66 N

2- Fl uor o- 54( 2- et hyl qui nazol i n-5- yham nol- 8- prop-2-v1-6-(trifluoronethyl)-
5.6, 7, 8-tetrahvdronapht hal ene-116-di ol 1@gl.n the same way as in Exanple 61,
280 mg (0.87 mmol ) of 4-(3-fluoro-2-

met hoxyphenyl) - 2- hydr oxy- 5- met hy1- 2- (tri fl uor onet hyphexanal , 175 ng (1.1
nmmol ) of 5-am no-2-net hyl qui nazoline and 0.45 m of titaniumtetraethoxide
are reacted t@xﬁwﬁe #5(3-fl uoro- 2- met hoxypheny1) - 14( 2- net hyl qui nazol i n- 5-
ypi r ni nol - 5- net hy -2-?t rifluoronethyph n-2-01. 360 ng of resulting crude
imne 15 are cyclized in the sanme way, M fExanpl e 61 at -30C with 6 ml (6
nmmol) of 1 Mboron tribromde sol uti Ml oronet hane to give the
desired product. Colum chromat ograﬁhy on.sil'i ca gel (hexane/ ethyl acetate

0-709% and subsequent preparative HP lnFire C18, water/nethanol) yield 6
ng of product. 2011-1-NWVR (300 MHz, ); 8 = 0.82 (d, 3H), 1.06 (d, 3H),
212 (dd, ®H), 2.21 (dd, 1H), 2.69 (m |, 2.83 (s, 3H), 3.51 (m 1H), 5.00

(s, 1H), 6.69 (d, 1H), 6.75 (dd, 1H), 6]89 (dd, 1H), 7.20 (d, 1H), 7.77 (t,
1H), 9.63 (s, 1H). 25 Exanple 67 30 N R

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




- 83 - In the sanme way as in Exanple 30B, 50 ng (0.12 mwol) of

cis-4"4(8-fl uoro-2-

met hyl qui nazol i n-5-ypam no] - 3, 4' -di hydro-37-(trifl uoronethyl)spiro[cycl oprop
anel, 1(2' H) - napht hal en1- 3" -ol (WD 2005/034939) in 1.2 m of dichl oronethane
are adm xed with 0.6 mM (0.6 mmol) of 1 MBBr3 solution. Subsequent
refluxing for 5 4 hours then preparative thin-layer chromatography on silica

gel (hexane/ DY £ 4 v Qtrif ,
DOl 3) ane B T 1@%”9\_? e S s 2irifuorometivi "5, 14
(d, 1H), 5.33tetrd SttGileri-d -y(tafinoFuirlinel (1 ne5. 83 (ddd, 1H), 6.77 (dd,

1H), 7.17 -7.26,(m 3H, 7.35 (d, 1H), 7.51 (dd, 1H), 9.32 (s, 1H). 10 15
Exanpl e 68 %"q 14- Et henvl- 2- hydroxy -2-fluoro-2-(trifluoromethyl)-1, 2, 3, 4-
t et r ahydr onappihfintd 74- y! 1am no) dui nol i n-2(111)-one In the sane way as in
Exanpl e 30B, 50 (0.12 mml) of 5-{3 pd™:dihydro-31-

20hydr oxy-93" - (trifluoronet hyl)spirofa ohexame- 1, 1" (21H) - napht hal en- 4" -

yl i am nol qui nolin-2(111)-one (WD 20051..k|=n 1.2 m of dichloronethane

are adm xed with 0.6 m (0.6 mmol) off 1 BBr&® sol uti on. Subsequent
refluxing for 4 hours then preparative Mt | ayer chromat ography on silica
gel (hexane/2- propanol 10% afford 19 of product. 25" H NVR (300 IHz,
CD30D); 5 = 2.01 (dd, 1H), 2.43 (dd, 3H], B.91 (m 1H), 5.23 (d, 1H), 5.29

(d, 1H), 5.33 (d, 1H), 5.38 (d, 1H), %8%(ddd, 1H), 6.56 (m 3H), 7.14 -
7.37 (m 511), 8.07 (d, 111). 30 Exanpl e 69

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
|



- 84 -

541- 4- Et hyl - 2- hydr oxy-2-fluoro-2-(trifluoronethy0-112, 34-tetrahydronapht hal e
n-1- yll-am nol qui nolin-2(1H)-one 13.6 ngs(34prnol) of

5- ([ 4- et henyl-2- hydroxy -2-fluoro-2-(trifluoronethyl)-1, 2,3, 4-

5t et rahydr onapht hal en- 1-yl | am nol oui nol i n-2(1H)-one are dissolved in 2 m of
nmet hanol under N2 at RI and the solution is adm xed with 3 ng of Pd-C (10%.
The m xture is shaken for 1.5 hours under a hydrogen atnosphere (H2 uptake:
15 m), and the reagtion nexture is filtered through Celite, the filter bed
being rinsed tha ,. : wth met hanol, to give 6 ng of product. 101H NWR
(300 MHz, CD30D); t@fsi 1.5H), 119 (t, 1.51- I) 1.61 (dd, 0.5H),

175220(m2 1.9 d05 2. (ddhgep). 51- 1p.0 2. 77
(m 0.5H), 3, 23%@%&0 5.24 H)s3°A 3595@21 ?3 @ﬂ'42 Eb 90 5H))Z86 51
(d, 0.5H), 6.55 (dy”0y5H) 667(d 05) 1), 670(d lH) 711(t 0. 5H),
7.13 (t, 0.5H), 72"742(m41|)821(d 0,5H), 8.26 (d, 0.51-1). 15
In the same way it | possible to prepare the follow ng: Exarrple 70

3-Chl oro-8-ethyl -5-f(7-fluoro-2-nethyl oui nazol i n-5-yl)am nol -6-(trifl uoronet
h4- 5,6, 7, 8- tetrahydronacht hal ene-2 6-diol and 30 Exanple 71 - 85 -

OH
:,/:El 43 12nM  88% 43nM  100% 3.6
HN/l

o]

Chiral

59A 13InM  72% 150nM 81% 11.5

F
F NH
:/;
(

<

x
z

54 57nM 78% 490nM 76% 86

65 38nM 58% 1uM  73% 26.3

NH
0
HN
]
H
F F
‘[i ; kr
F
OH
NH
“
N
OH

H T<F
F "NouF
NH
HN; ’]l
0

/

75 74AnM  68% 120nM 89% 16.9



54f 7- Chl or o- 2, 6- di hydr oxy-4-ethvl-2-(trifluoronethvl)
t et rahydr onapht hal en- 1-v11-am nol oui nol i n- 2( 1H) - one
5412, 5-Di hvd roxy-7-flu o ro-4-methyl-2-ggtrifl uo r
tetrahvd ronapht hal en-1-1/11am nol qui nolin-2( /H)-one
5-{12, 5- Di hydr oxv-7-fluoro-4-nmethyl-2-(trifluoronethy
t et rahydr onapht hal en- 1- vl | am nol i soqui noli n-1(21-0-on
5{12, 5- Di hydr oxy- 7-f byetr o- 4-met hyt-2- (trifl uoronet hyl
t et r ahvdr onapht hal \ Iﬁginolisochronen-l-one
E

-1,2,3,4-
and 5 Exanple 72 10
onet hvl)-1, 2, 3, 4-

and 15 Exanple 73 20
1)-1 2,3, 4-
e and 25 Exanple 74 30
)-1, 2, 314-

|
F@"" 101 18nM  92% 74nM  97% 41
HN\HJ
[s]
HH"“- Chiral
H E
K
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)

MOLSTRUCTURE IL8 IC50 IL8 eff

on’ 20nM  88%

Diss.
TAT TAT
{TATecsof
EC50 eff IL8,cs0)

4.3nM  100% 0.22



and - 86 - 5 Exanple 75 O

5414- Et hy1l-7-fl uoro-2, 5-di hydroxv-2-(trifluoronethyl)-1, 2, 314-

t et r ahydr onaoht hal en- 1-yl | am nol qui nol i n--36-/1-0-one and 10 Exanple 76 15
5-{14- Et hvl-7-fl uoro-2, 5-di hydroxv-2-(trifluoromethyl)-1 2 3.4- tetrahyd
ronapht hal en- 1- vl | am no}i soqui nol i n-1(2H) -one and Exanmple 77 20
255-{14-Ethyl -7-fluoro-2, 5-di hydroxy-2-(trifluoronethyl)-1,2, 34-

t et r ahydr onaoht hal en- 1- vl | anni no}i sochr omen-1-one and Exanple 78 30

-
x
-n

o 40nM  79% 6.5nM  100% 0.16
T
T
OH
/Cq*“ 22nM  73% 3nM  98% 0.14
F =
K\I/
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



- 87 -

541( 1a, 2a, 4/ 3)-4-Ethyl -6, 7-di fl uoro- 2, 5-di hydroxy-2-(trifluoronethyl)-1, 2,3,
4- tetrahydronapht hal en-1-yl | am no} qui nol.igg~2(11-1)-one and Exanple 79 5
105-f g/ ar 2a, 4, 51- 4- Et hy1-6, 7-di fl uor o- 2, 5- di hydr oxy-2-(trifluoronethy0-1, 2,3
, 4- tetrahydronapht hal en-1-yl | am nol i soqui nol i n-1(21-0-one Exanple 80

| nventive stereoisoners Ex. No. 1 29A IL8 1C50 22 nM 16 nM|L8 eff

The outstanding properties of the sterecisomers of the invention are
convincingly demonstrated by the exemplary selection of compounds of the
present invention in comparison with a selection of compounds of the prior art

5 (WO 2005/034939 ). the in vitro dissociation of IL-8 inhibition from TAT inhibition

was increased in all cases by a factor of at least 5. .

Examples 81A and 81B

10
5-[{1R 2S,4R)-6-Chloro-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-one

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



79% 77% TAT EC50 1 pM 120 nM TAT eff 62% 95% Di ss. (TATEcsoi ILIific50) 45.5
7.5 - 89 -

-92-

diastereomer (in each case as racemates). The latter is described in Examples

82A and 828B.

The apolar diastereomer (23.9 mg) is separated into its enantiomers by means

of chiral HPLC (Chiralcel OD-H 5 y, eluent: hexane/ethanol). This gives 8.4 mg
5 (35.2%) of the (-)-enantiomer ([a]o = -6.4°, MeOH) and 10.5 mg (43.9%) of the

(+)-enantiomer ([a]p = +8.8°, MeOH). No conclusion can of course be drawn

concerning the absolute stereochemistry.

Examples 82A and 82B
10

5-{[(1R.285,45)-6-Chloro-2,5-Dihydroxy-4-methyl-2-(trifluoromethyl)-1.2,.3 4-
tetrahydronaphthalen-1-yljamino}-1H-quinolin-2-che 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.



-91 - The outstanding 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 selgction of conpounds of the prior
art 5(WD 20051034939 ): the in vitro dissociation of 1L-8 inhibition from
TAT inhibition was increased in all cases by a factor of at |east 5..

Exanpl es 81A and 81B 10

5-{RIR, 23, 4RI Ra ey 83R dndiBBBdr oxv-4-net hyl-2-(trifluoronethyl)-1,2, 3. 4-

t et rah_vdronapht hal en- 1-yl | am nol - 1H qui nol i n-2-one and 5-4T(1S, 2R, 4S) - 6-
chl oro- 2, 5-di hydroxy-4-nethyl -2-(trifluoromethyl)-1, 2, 3, 4-tetrahvdronapht hal
enl-Vilam nol - 11- 1- qui nol i n- 2- one OH

1554[ 4- ( 3- Chl or o- 2- net hoxypheny1) - 2- by drlgxy- 2-tri f | uor omet hyppent yl i denel -
am nol 1H qui nol i n-2-one (554A ng, 1,16 ‘\..cgr epared in analogy to

descri bed processes using the correspondfny aeslehyde, is dissolved in 5.8 ni

hal f hours 20 of stirring at 5C, the batch|
saturated sodi um hydrogen carbonate solution #8nd ice, diluted wwth 100 m of
ethyl acetate and then stirred vigorously fgf 20 m nutes. The ethyl acetate
phase is separated off and the aqueous phase is extracted a further tine
with ethyl acetate (50 ml). The comnbi ned organic extracts are washed with
water (20 ) and | and, dried _and, the..sol ve IS4 Leppved on a
rotary evapor3tet -uiested Chr6nbtoltaphy L ashfraster s Perefit2é] uent
systeme) prodiég@hydronapfithién-42)1|20inb 18- fHoRs-AH- QUiABHELSSEEndNd 74. 9 Y
(13.394) of the polar

5-{[(1S,2R 4S)-6-chloro-2 5-dihydroxy-4-methyl-2-(triflucromethyl}-1,2,3 4-

tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

poared onto a m xture of

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.



- 92 - diastereoner (in each case as racemates). The latter is described in
Exanpl es 82A and 82B. The apol ar diastereoner (23.9 ng) is separated into
its enantionmers by neans of chiral HPLC ((dai.ral cel 00-1-15 el uent:

hexane/ ethanol ). This gives 8.4 ng 5 (35.2% of the (-)-enantiomer ([4 =
-6.4, MeOH) and 10.5 ng (43.9% of the (+)-enantioner (lab = +8.8, MeOH). No
concl usi on can of course be drawn concerning the absol ute stereochem stry.
Exanpl es 82A pypsimpids 84A and8hB- 1R .

2S, 45) - 6- Chl or o- 2, 5- D hydr oxv-4-net hyl-2-(trifiuoronethyl)-1 ,2 , 3,4-

t et rahydronapht hal en- 1-yl | am no} - 1H qui Sl iin- 2- one and 5- 4111, 3, 2R4R) - 6-
15chl or 0- 215-di hydr oxy-4-nmet hyl - 2-(tri hvi)-1

2, 3, 4-tetrahydronapht hal en- 1-yl |l am no W ol i n-2-one 65.3 ng of the
pol ar racem c di astereoner described in nples 81A and 81B are separated
into its enantioners by nmeans of chiral HPL iral pak AD-H 5 el uent:
hexane/ et hanol). This gives 31.9 ng (48. 9% e (-)-enantioner 20 (MD =
-93.3, MeOH) and 32.4 ng (49.6% of the (+)|—e antiomer (["lo = +97.9, MeOH).
No concl usi on can of course be drawn concernliing the absol ute

stereochem stry. Exanples 83A and 83B °

5-{[(1R,28.45)-6-Chloro-2 5-Dihydroxy-4-methyl-2-(triflucromethyl}-1,2 3,4-
5 tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinoelin-2-one and

5-{[{1S,2R,4R)-6-chloro-2,5-dihydroxy-4-methy!-2-(trifluoromethyl)-1.2.3.4-

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),




55-{111R, 2. 3, 4R1- 6- Chl or 0- 2, 5- Di hydr oxy-4-net hyl -2-(trifl uoronethyl)-
- tetrahydronapht hal en-1-yl | am no}-8-fl uoro-1H qui nolin-2-one and 5-
2R, 4S)-6-chl oro-215-di hydr oxy- 4- et hyl - 2-gst.ri f| uoronet hv11-12, 3, 4-

t et r ahydr onaoht hal en- 1- vgam nol - 8- f | uor o- 1H qui nol i n- 2- one

5-{14- (3- Chl or 0- 2- met hoxyphenyl ) - 2- hydr oxy-2-tri fl uoronet hyl ) pentyl i dene] -
10 am no}-8-fluoro-1H qui nolin-2-one (485 ng, 1.03 nmol ), prepared in

anal ogy to desehhRafinPAA6§F RS desdribadt ec@ﬁerswﬂiéﬁgoﬁéqﬁhm@g algehyde
di ssol ved ineﬁ.g m lgf digﬁ;oromst haneﬂ}and the solution is adm xed d?opwi se

at 0C with 10amd amind, is dissobeidiniSoh mifof gishierometharmhad the salulinn ds ageixashe.
After three hours.of JA T t ' I & .a m xture of
sat ur at ed sod&t?ﬁ“ﬂ%?é@g‘mg%%gﬁ%f@ Q@I%@E‘ é{ﬁ)ﬁﬁﬁéﬁﬂgﬁpﬁgé@ with 100 m
of ethyl acetgtRiordrfettfR. Aftef (ee \Houes SLSHIMnG @k 520, tNeBALER is pOEredtdnib a

acetate phase is separated off and the agueous phase is extracted a further

time wth St hyixtaecefaaturated gogiunThydregenicadwnate salution,anddee sdiltted witbhed

o ot ary evanthSim of SthylRERE S50 Thdn Sifed Vigio MR GBS The eliFEDY 7 ©"
el uent syst engletateoshiRsis&eparated Ottaridthediquddisanaisaris éxpatedepfmtheand 62. 9

nmg (13.49% of the polar diastereoner, both as racemates. The racenate

cl eavage of ttieelwith ethyl acetatsrtG0yal. The corbitadomaniaadrasts areg wasipgd vth

di ast er eonner ' [ | | [ . f i ral
HPLC (i ral cuptebs?Bim 3nd EhE28 %) 3hd drih ARARE' AR Ve BRRE o o
(49.6% of0 t hevdporanaRepeatet chibhatogBaphy Faadhimaster diff@remy e(uEmt 6)8teafs)t he
(+)-enantionmer= +9.4, MeOH). No conclusion can of course_be drawn concerning
the absol ut e BiogiUEBERERhIMG: (86%) obthe. anslangipsterepmenand 8468 myg (4.9%) of the

polar diastereomer, both as racemates. The racemate cleavage of the latter 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



0 5-{R R 25,4S)-6-Ch

| oro- 2, 5- D hydr oxy-4-nethyl -2-(trifluoronethvl)-1.2, 3, 4-

5t et rahydr onapht hal en- 1-yl | am no} - 8- f | uor.@sglH qui nol i n- 2- one and

5-fir/S, 2R 4R)-6-chl oro-2 5-di hydr oxv-4-nmethyl-2-(trifluoronmethvll-1, 2, 314-
t et r ahydr onapht hal en- 1-yl | am no) - 8-fl uoro- 1H qui nol i n-2-one 56.9 ng of the
pol ar racenni c di astereoner described in Exanples 83A and 838 are separated

into its enangiQIElSqd f j o i ﬁgiﬂfm = o el uent:
hexane/ et hano%]% .”9;598 3%2‘938939%“5{ ?G}gf)?ﬁg%(%ﬂgﬁ% -eﬁgﬁtﬁllngrre]l?w’ =
-100. 9, MeOH)MeH)2Bloccorzlsicn 8ah obtouise bier)rasmacncameing(thejabsolui®s. 7,
MeOH). No concl usi on can of course be drawn concerning the absolute

st er eocheni st $1§eoL5eMISN| es 85A and 85B 5- 4E1R, 2S.

4R) - 6- Chl or 0- 2, 5- Di hvdr oxy-4-net hy1-24trifluoronethyll-1 2.3 A-

20t et r ahvdr onapht hal en- 1- vt | am no) - 2H- qui nol i n- 1- one and

5-11(/ S, 2/ 45Ex&mpiesBBA2arid 8YBydr oxy- 4- met hvl - 2- (trifluoromethvl)-1,2 3 4-
t et r ahydr onapht hal en- 1- vf | am no} - 2H qui nol i n- 1- one

5- ([ 4- (3- Chl oro- 2- net hoxyphenyl) - 2- hydr oxy- 2-
trifluoronethyl)pentylidene]am no)21-1-q@knelin-1-one (590 ng, 1 3 mmol),
-95 - prepared in anal ogy to described-prQcesses using the correspondi ng

al dehyde and anmine, is dissolved in 5.9 =¥ chl or omet hane and t he
solution is adni xed dropwise at OCwith I2. § nf" of a 1M sol uti on of boron
tribromde in dichloronmethane. After three™ of stirring at 5C, the
batch is poured onto a 5 m xture of saturate di um hydrogen carbonate
solution and ice, diluted with 100 m of ethiyl| acetate and then stirred
vigorously for 20 m nutes. The ethyl acetate9h&se is separated off and the
aqueous phase is extracted a further tinme with ethyl acetate (50 nl). The
conbi ned organic extracts are washed with water (20 m) and brine (20 m)

and dried and5yfeRsg, ¥ENE-ChloreP05-dihyefoxy-4-piethyl-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 evaporator. Repeated chromat ography (Flashmaster, different el uent
systens) produces 55.1 ng (9.6% of the apolar diastereoner and 27.9 ng
(4.9% of the polar diastereoner, both as.grfacemates. The racemate cl eavage
of the latter is described in Exanples 86A and 86B. The apol ar di ast ereoner
(49.6 ng) is separated into its enantioners by neans 15of chiral HPLC
(Chiral pak AD-H 5 p., eluent: hexane/ethanol). This gives 22.4 ng (45.2% of

t he (+)-enant 1O 45 ; el}/%&lﬂ% {fhe?o
(-)-enanti onEﬁ%%l%mgo(fggﬁ%,ﬁﬂ?EOH). a??ﬁc?ugq%chgﬁdgp%%gr éo)grawn
concer ni ng t higegbsehartensdrecpchelfids4?, Me(ZIG) M@ ophelasidt Aannaf @eise be5- {f( 1
R, 2a4. 3)-6-Ch | oro-2, 5-D hydroxv-4-nethyl-2-(trifluoronethvl)-1, 2,3, 4-

t et r ahydr onapema @ansrswngathe REpoute §‘ﬁr@RﬁhQﬁn'§%ne and

25541(18, 2R, 4R) - 6- chl or 0- 2, 5-di hydr oxy-4- et hyl - 2- (trifluoronethyl)-1, 2, 3, 4-
t et rah_ydr onapht hal en- l-vnam' nol- 2H oui nolin-1-one 21.6 ng of the polar
racem c disast Exgmpteés 88Acnd 888 n Exanpl es 85A and 85B are separated into
its enantionmers by nmeans of chiral HPLC (Chiral pak AD-H 5 el uent:

hexane/ ethanol ). This gives 9.2 ng (42.6% of the (-)-enantiomer - 96 -
((aip = -0.90, MOH) and 9.5 ng (44% of othe (+)-enantiomer ([4, = +2.70 ,
MeOH) . No concl usi on can of course beadr igoncerni ng the absol ute
stereochem stry. 5 Exanpl es 87A and 87B CF,

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



5-{[ (1R 2S, 4R) - 6- Chl or 0- 2, 5- di hydr oxy-4-nmethvl-2-(trifluoronethvl)-1, 2, 3410t
et rahvdr onapht hal en-1-yl | am nol -i sochronen-1-one and 5-{F( is

2R4S) - 6- chl or 0- 215- di hydr oxy- 4- net hvl - 2- (tggi.f | uor omet hyl ) -1, 2, 3, 4-

t et r ahydr onapht hal en- 1- 4ami nol -i sochr onen- 1- one

5-114- ( 3- Chl or 0- 2- met hoxypheny1l) - 2- hydr oxy-2-tri fl uoronet hyft pentyli dene] -
am no) i sochromen- 1-one (510 ng, 1.12 mmol), prepared in analogy to 15

descri bed pr R IR -Ghl%r@-grg_ _rAbiHQRY qRifRBELABIHYE-1. 2B 4l ssol ved
in 51 nl of IC ororre ane an e sol utlon |s|admxed dropvmse at 0C

with 12.8 ni 90 1Rk ororrethane Af ter
three hours of )8 . ) 3 !
sat ur at ed sod#rr-FEoY 5 ' ats S S{omm o 00 m of

ethyl acetat ete%ﬁyar%nfabﬁfhaﬂén-ﬂrﬂ@nwh%n,@-mhydrfoq{dom tﬁihélUt es. The et hyl
acetate phase 1s separate aqueous phase is extracted a further
time withSet 4 Bloso-2smethoxypiraey!-gritidnexy-artafunremstbylict s are washed
with water (2 t ved on
arotary evgpggﬂy%qe%%g@' %ﬁ?@%f@ '%'g%?ﬁ%gﬁﬁﬂ%rrﬂg“im“\éﬁr b?éé)faé%‘?me)l uent

syst ems) prodag#e ﬁb?déscfmae&iprbaa&éesnusm@m@wr@spdhdmgrard@hwé andchrdihe, B NU

(23.1% of the polar diastereoner, both as racemate he racemate cl eavage

of the I atterdissolyed it bifeml phdichlonpmethagemnd ihegzsiutionnis adraixed dippwiseraioner

AooH D 1A o B PRels A ot R oY B3R I Gichlcgomefine el ¥ Do
(+) - enantigonethrékhpurs dfléiﬁnﬁg aﬁ@ﬁlﬂ)th@%téﬂs‘bdﬂetﬂ B &mixture tf saturated

(-)-enantionmer accjp = -104.4, MeOH). No conclusion can of course be drawn

concer ni ng t heodiwadvsregen éa@wﬁéers@lutlgn agdpsefiuted with 199comBefethyl acetate
> 41(1R 23, 45&.1&@1‘ ﬁfr%cﬁvugpfaa 920 i n”?éé‘%*hfzetﬁgréééé&@&ﬁ‘éeh%'s)ep%ra%eé 4-

10 tetrahvdronap m no i“SaCKiHorEN-

5-{[ (1S, 2RAR)off anditihe aqdedusiphysk Exextiacted hyuhrtﬁer(timefvmlmmveédfetébe(m&nﬁ 4-
t et rahydr onapht hal en-1-vl | am nol i sochr omen-

racemi ¢ di ast'E'P%S%\b'%%gaﬂ@deﬁfﬁ@éFﬁ)W@é‘h%CPA"thmatQ?i%o a}l)ea@répanat(%@ nilht 0

t t f t
LS SEUOTEL s Bl BR8P A AR g R ent
_104.4, MeOH) craomawgraphg (F1e8hatdstert diffecer(tBluentaysiemsy protiices 3633mao,

MeOH). No congl u5| on can of course be drawn concer nlon? t he absol ute
st er eocheni st B4 % of thesapplac digsieraprregand 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.



- 908 -

4- W R, 2S14R) - 6- Chl or o- 2, 5- Di hydr oxv-4-net hyl -2-(trifluoronethyl)-1, 213, 4-

t et rahydr onaoht hal en- 1-yl i am no}- 1, 3- di hydyai ndol - 2- one and

441(/ S2R, 4S) - 6- chl or 0- 2, 5- di hydr oxv-4-net hyl -2-(trifluoronethyl)-1, 2, 3, 4-

t et rahydr onapht hal en-1-vI| am nol - 1, 3-di hydr oi ndol -2-one 5

4- ([ 4- (3-Chl or o- 2- net hoxyphenyl) - 2- hydr oxy-2-tri fl uoronet hyl) -
pentylidenejag&gﬁ&ﬂésgoﬁhhﬁpgggndol-2-one (590 ng, 1.34 mmol), prepared in
anal ogy to described processes using the correspondi ng al dehyde and ani ne,
is dissolved in 5.8 ml of dichloronethane and the solution is adm xed
dropwi se at 0OC with 13.4 m of a 1M sol ughon of boron tribromde in

di chl oronet hane. After 10three hours ef gtifring at 5C, the batch is poured
onto a m xture of saturated sodiun1hydrﬂg; acdhonat e sol ution and ice,
diluted with 100 ml of ethyl acetate and~fhegn>“siirred vigorously for 20

m nutes. The ethyl acetate phase i s separ atHag f and the aqueous phase is
extracted a further time with ethyl acetate ( ml). The conbi ned organic
extracts are washed with water (20 m) and bfiyie (20 m) 15 and dri ed and
the solvent is renoved on a rotary evapor at gf-NHRepeat ed chr omat ogr aphy

(Fl ashmaster, different eluent systens) profuces 36.3 ny (6.4% of the
apol ar di astereoner and 60.7 ng (10.6% of the polar diastereoner, both as
racemates. The racemate cl eavage of the latter is described in Exanples 90A
and 908. 2 TM[(aﬁcﬂ&#Sﬂ-ﬁaGhbrMcﬁ}Dlﬁ\@ﬁoﬂlmmhgi- ggdluarmdetm191,i2;§4-
enantiomers by neans of chiral el uent :

nmet hanol / et ha¥gle aphthalen-11y -

-1.7, MeOH, nprig
14.3 ng (46. 4% ‘ si on can
of course be titmhgdihn apd:titaelemﬂn*d]elﬂueohb;ﬁaﬂ y rcsm:krlaaohem stry. Exanples 90A
and 908

5441(1R 25, 4576-8-reg b the polr peRmicigstarenmeerdgscsibed in Bxagries 8PAANA 898 3 4

10  are separated into its enantiomers by means of chiral HPLC (Chiralpak AD-H

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



t et r ahydr onapht hal en- 1- vl | am no} -1, 3-di hydr oi ndol - 2- one and

4-{111S, 2R, 4R1- 6- chl oro- 2. 5- di hydr oxy-4-net hvl-2-(trifluoronethvl)-1, 2, 3, 4-
t et rahvdr onacht hal en- 1- vl | am no) 4, 3- di hydrgg ndol - 2-one 46.2 ng of the polar
racem c di astereoner described in Exanples 89A and 89B 10 are separated into
its enantioners by neans of chiral HPLC (Chiral pak AD-H 51.1, eluent:
hexane/ et hanol). This gives 22.5 ng (48.7% of the (-)-enantionmer ( [alp

-94.1, MeOH) A%Ilk%ndfcﬁﬂleﬂ% ﬂ?/cb of 2Idhqbr6¢hemqm00@ner7mﬁﬁoﬂ i 250. Al ofVEOH) .
No concl usion can of course drawn concerning thé absol ute
st er eocheni st dighlorgmethans! ie sggwly admnixed with triethylamine (120.7 mi). A solution of

Cetr anydr onanROTATCR ArepianyEAfoBe TRBH T dbiotpahabl s BRI Kby = >
propionate - affpwisétSHigigire 6081 e doRrddst awhodr. Folewar iroaddifié® obthe

0.778 mol) in 250 m of dichloronethane is slowy adm xed with triethylam ne
(120.7 ml)d Arelienyl shiosidecthermintuiss is @llowedtg icopis gowtietd [eosn temperature

an hour . Fol 1801 155 FHET A mBE AR TBr b dpD bR odsT FENS Y oA 8 o'
al l owed to coffe ﬁnbwlmnhmrfmrﬁhﬂcﬂmgaflwaﬁonrtﬂelfm@ttel13 E:Iﬂdtealtwwttooon ml of
tenperature for a total of five hours. Foll renova

tri et hyl ammonfighlaremethane ajd washed withD. 1tMBY¢VqCN°d'tC@Q'% (%@Q l]"[De@ WMh 100 m

of aqueous sodium hydroxide solution (500 ml) and water (500 ml). The organic

10  phase is dried over sodium sulphate (100 g) for three hours. After the drying
agent has been removed by filtration, the solvent is removed on a rotary
evaporator. Distillation of the oily yellow residue under reduced pressure gives
129.2 g (90% yield) of 2-chiorophenyl propicnate as a colourless liquid (bp 90-
93°C/0.3 mm).

15 '"H-NMR (300 MHz, DMSO-dg): 8 = 1.20 (3H), 2.67 (2H), 7.23-7.45 (3H), 7.58
(1H).

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



di chl or onet hane and washed with 0.1 N hydrochloric acid (500 m), 0.1 M
aqueous sodi um hydroxi de solution (500 m) and water (500 m ). The organic
10phase is dried over sodium sul phate (10Ggg) for three hours. After the
dryi ng agent has been renoved by filtration, the solvent is renpbved on a
rotary evaporator. Distillation of the oily yellow resi due under reduced
pressure gives 129.2 g (90% vyi el d) of 2-chlorophenyl propionate as a

col ourl ess | i gak sfbo(@ﬂngsun@aﬁataus%wg(m%wmwcéﬁ@@pmn g PA@6Isafler, 6 = 1. 20
(3H), 2.67 (2H), 7.23 . 3" 2 Chl oro- 2t hydroxypr opi ophenone
Anhydr ous al uﬁrl?hl@rm-fﬁrhxﬂﬁmﬂf PU@'QHJEU‘@G 0 974 mol) in 150 ml of dry 20

0. Ehéhhﬁ[fbe”ﬁia@eﬁ e R5e SO 21028 1P AGELAT 6 7 P B ndi s

The fl ask Wltg rgexqwe is heated slowy in an oil bath to 110-120C At
this tenperat g HCl begins to evolve. The tenperature is then raised
slowy to8130-140C and the reaction mxture is held within this tenperature
range for 25 hh&g@ hgur After thﬁ 0il bath has been renoved and the batch
has cool ed, Ex£sMGHRXHRTONCLRPE? e i s broken down by addition of 350
g of crushed B'C@hIoF@JZ'-HV@I%xg rdd’t?prﬂéi’ﬁ'nb' a0 9034@Mﬁmol?ﬁn6®mtﬁrﬁtcﬁ%onate

hydrochloric acid. Aft reaction mxture has cool ed, ethyl acetate (500

m) is added. (TTh%gdirgahiml gf lastoniesarecastmixed avith T mad dwasﬂwuswiahatas diher at ed

organi ¢ phaserareion aaRty i otid B ir Bt fodRialh REebidp ittt ary
evapor at ofg ti%‘h‘uﬁeﬁ&lﬂéetrﬂesbé%b'ﬁ 'lsJc slﬂﬂe@héd(ibrsgﬂﬁér?ﬂm%lﬁbﬁ tﬁl'ibu‘@h' Célfte 3P4 thel uent
toluene). This isolates 10 g (10 01 - desired conmpound and al so

40 g (40% of fiterecakeris wasbadiwith dl@%{beﬁtﬁmﬁﬁesthecsﬂlwﬂrﬂi@s-bm xyoved on a

h 1H NVR = 1.26 1
D o8 oy o7 tosdba¥ARoalon ahe ey wistitnief remains s illesi g 200 pher e (17
3' - Chloro-21- @N‘fé"r%uﬂﬁ@@:@ﬂh@bﬂﬁ% GslﬂaghecwwtﬁUW)aqae@u@@&:@@m HyareRideonat e

(17.5 g) in 70 mM of acetone are adm xed wt di met hyl sul phate. The
reaction m xt 5@|Btl¢r$(‘tﬂﬁ mddard brieg (100 i) ThBrQiﬁam@m’f‘@SG/ﬁ ddediavensedigonl ed to
E:gf)imt éogﬁ f LaLtleFlafe eaécﬁveﬁt IS ré‘r%@&& %ﬁ at r%tz?rly} aprc])ra];tlolr tf eavets%g ugh

desired title compound as a colourless oil (98% vyield).
TH-NMR (300 MHz, CDCls): & = 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



filter cake is washed with diethyl ether. After the solvent has been renoved
on a rotary evaporator, the yellow oil which remains is diluted wwth 200 n
of diethyl ether and the organic phase isigmshed with 0.2 M aqueous sodi um
hydr oxi de solution (100 m) and brine (100 m ). The organic phase is dried
over sodium 15 sul phate and the solvent is renpved on a rotary evaporator.
This | eaves the desired title conpound as a colourless oil (98%yield).

1H NMR (300 hyPeXRE? X3 0100 Aff). TR collécia drghbic phadés @¥Ndried. (30diudt) , 7. 32-
7.55 (2H). Z%Eth ész 3- Hrg) chl ocioo 5 rﬁox?p@en ? 2- %Ignt(enolate Sodi um

hydride in ni ﬁdpb@te&) and (tlae §9Ivgnt m\’ﬁéﬁm ayotasy ewat% hig| legvesma pale

o ni ng. hesiaral irleh R Bdio HASH, chiom BN U Slica, oMt ', i ns
(2.82 g, abouolhe)Phis isclatedrd. 4 e0(78r4)of 1RE title c@fn;ioelhﬁad‘a/ah Eflzmmua@d t he

suspension is 25cooled to OC. Follow ng the dropw se addition (20 m nutes)
of trimet®yl phosphonoacetate (13.3 g, 63.2 nmml) the mixture is cool ed

again to 0OC a Lpr o- 2' - met hoxypr opi ophenone
(9.4 g, 47. 47»%1@#?5@%@@”% ﬂ?@%”’a@& é?%&gﬁg‘g added dropwi se (20
m nut es) . Af t &rstitred sohdioin m’frrnmr?t (& 2)-33- cfrﬁmhbméthomﬁm%umuhasno@t@ bat ch

I s subsequently 30 boiled at lux for three hours. After it has cgoled to
room t enper at (& &, 3548 mmobin S50 mplafey matbanelis aAmixediwitdnagnesiumr@- Khaed

and the m xtu t | - A\ | 200
mLl). The conb?ﬁér’d'ﬁ o%aél'fdgrex{égrfghtaer%%\%s k@‘%}{ﬁr%irfﬁi&?%é%%@)a ﬁ%ﬁ

aqueous plfmsehmm'sffurrctdimplmtlmottmdnwﬂtlhle magh@gium.dDetity thietierthe3 x 100 ).
The col |l ect ed organi c phases ar sodi um sul hate and the solvent is

removed on a trem%@tué@é?ab?létfﬁr“ C§ ll’%t&)fesﬂ@eﬂblﬁ@ ly the EﬁﬁCBPF MiKKire s i s
purified by f \V/ In t IS
I solates 9.4 &?’%%&Jm F:'ltél %&;%&Bomﬁgdgghggﬁﬁ Th% mlﬂﬁﬁkl\%;ﬁéﬁ
3-(3-chl oro- %uge@mwnpfmd;t do Gptaema @mtsehmoatThe aducb@lsulmuon iothemetréated
(E, 2)-3-(3-chl oer3 - met hoxy henry 2- peatenoate %9 mml) in 500 m
of dry net hangith N ammeeunih Oﬁ@ﬁasqr f foorng |0) Fadawing
ni trogen., The I or
Compl et B segliaion WMHTLEIY S1hT (bbY 2EH, ARmbit 5?9“. né'"?ﬂe‘*@&” B YAl
are dried over sodium sulphate and fi Itered and the solvent is removed 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, CDCls): & = 0.84 (3H), 1.45-1.89 (2H), 2.50-2.73 (2H), 3.43-

3.69 (4H), 3.0 (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.



tenperature is held at 10C (ice bath). Subsequently the reaction m xture is
poured into 300 m of ice-cooled 3 N hydrochloric acid. The mxture is
stirred vigorously in order to obtain a chgsr solution. The acidic solution
is then treated with 3 N ammoni um hydroxide in order to bring the pHto
8.5-9.0. Follow ng 15extraction with diethyl ether (200, 200, 200 m), the
conbi ned organic extracts are dried over sodium sul phate and filtered and

t he sol vent iyl N e ¥an tlapy 1The. I : i ch
onai s o purt TR (300 RH2, DIACT e P Y00 TR (BH), TP 00 TS 2. P800 (K Cene)
Thi s gi ves 7.pRartly bedeathothetdignaledithedolwan®, 3.86dHInbengdthithe-wiiBr 60al dHz,

B, . o hi 2 38 R e o

acid A mxture of nethyl 3-(3-chloro-2-nethoxyphenyl)-2-pentanoate (7.2 g,
25 28.13 mmol) in 40 mM of nmethanol and potassium hydroxide (4.3 g) in 16 mnl
of water % hégBihiano-2-aidthrxyphbnyl)at,ddhtrifiord-2dwixanone no | onger present

< acidi 11 od Aol ol P BRI Be noxube o Beptansic goider Bnpfge mimen™
extraction w i&}@@ﬁﬁbr%hhﬁiﬂﬂetﬂ%é‘is%nﬁ&éd ﬁiﬂﬁ%&%ﬂ@h&ﬁﬁieﬁ{&g?gh Gn@Xfhgacts are

dried over sodi um su ate and 30 filtered and the sol ve renoved on a
rotary evapormixure iFihan stied ait 6odm dernpbegturst for heo dosirs. ddeastlident andlihe -

1H- NVR (300 MHz, DNSO- d6): = 0,74 (3 1.,32-1, 79 .(2 2.35-2.68 (2H,
partly f)eneat BXqass cgqa@yﬁg}nlo&%etq{g %ng ungengdupgd (péégﬁ'ﬁ?h‘?ﬁﬁ@'méer
si gnal ofyg hepis@inedntcoofed’® 68, In7s EBed&ibn, tfifididroacdBit &k dride (S gf f&l’ﬂﬂ . 5

4- (3- Chl oro- 2-t net hoxyphenyO-1, 1, 1-tri fl uoro-2- hexanone A Solution™o
3- ( 3- chl or o- 2pyrigime kb b @) yare agdpdnl e batchds iadloywed 3o gonissiealyntent20° Crarglisn

of dichl oronngt ha 1,5 adm xed w t.h oxal yl —chl ari de 4. q) d,the mxture
IS then sti rr%ﬂgﬁﬁﬁﬁﬁwgﬁ%@ﬁ%;@u? QU%MBOIFRWJPQ?hq%gdg'f?ﬂ\fgqn{méﬂﬂw?%
excess oxalyl (s‘lﬁ%l?f, iR naik@ire id diNRed vt ditERImEREHE (M dthe a6 is Whshed Xt ure
10obt ai ned is cooled to -60C. In succession, trifluoroacetic anhydride (50
g) and 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



pyridine (10.5 g) are added. The batch is allowed to cone slowy to -20C and
is held at that tenperature for four hours. Following the addition of 5 ni
of water (slowy), the mxture is dilutedqgth dichloronethane and the batch
is washed with brine. After the washed batch has been dried over sodium

sul phate, the 15 solvent is renoved on a rotary evaporator and the residue
is chromat ographed on silica gel (eluent toluene). This gives 4.9 g (62% of

the title conpaunindiiiriind #h dhed ak@RSIoa §8HcRE onla Baiy © 83 (21,
3.00-3.10 (2H), 3.64 (1H), 3.95 (3H), 2 (2

4- (3- Chl or o- 2evmmtoyplﬁlaaly pﬁr@namwlw on @ﬂlpa fglehdebmtt tqmm&mues :& 7s@irred

et hoxy pheny 19P0S BTN dashiad BMAulsasa JaednG rindusz ahifle Fo6 dastersomers
ethanol is adyhgéd- Nmms;sémmm%@(dw)deéémesotﬁe(sfgr%lgiortﬁémwrée m xture has

been stirred for three hours at roomtenperature, the resulting solid is
i sol ated Hy sltNMR (ZeﬂlMHZaGD@in) H'HGD 69401;891tteg$t§!edi3i‘l)tk55\1\1 pa (MBéherand

Col vent has badh & eavaaial. 3. 04515 GGaRer 2Fhra B3R S0 3 TD (ogciher ™ 11

542- (3-chl or o043 @9?‘@')(1’43%5;@6&&%5{)1]72{) ?tdmoef gi]e'iher 1H? 8.98, 9.72 (together 1H).

(trlfluororrethy dih oxazol e | ow oi I's used W thout
further purification in the next stage. 30 A sol utlon of

4, 5.t hycr o 159REC R A RO DRIV S At 2 dueom SR AREONARE ) The

m xture i€y St hfmfiks)- ﬁqq@%ﬁ,g@gngrm ght. Following dilution with water (150
m ) and extraction with diethyl ether, the conbi ned organi c extracts are
washed with 4- (3@2hIgrm&irnethamphﬂnyﬂiez@mdrm&(tdﬂu@'@n@et ylﬁhﬁxemll(@@ﬂmw

d t t h | i t
ol uone) gl veb3d st Boatsr i e £ a8 TanB LAl houmrielLaRe 2t o B o or
the two diast §I"a@%'lfﬁf:étic 5&8 é@sﬂ?@d%%éﬂt%kﬂmé’ﬁﬁ%ietéeéa)]id”'q hel éﬁhﬁérﬁ id or
the m xture: 1H NVR (30 3): 9 (together

1.45-1.90 (togtﬂpned omwre@tlmgsmnmo(@me Tiaeaesndger@t@negem a@bsqqu»entls 87

(1':3)'_') 8393 949@ é%&?h%ﬂtég}aphy (Flashimabtéh Q8EREheAderethyf Sodtattd. FhRISH her

0- (13- Chl or ois3tat@s BP3YPAGNYS)89%2) GiviHE Wesiréd icohipgouddoises hasdiydiastersdmer O

am no) - 1H qui nol i n- 2- one

4- (3-Chl oro- Zmumxyphenyl) 2- hydroxy-2-(trifluoronet hyphexanal (500 ng,
1.54 mml), 5-am no-1H quinolin-2-one (246.6 ng, 1.54 mmol) and 2.3 m of
glacial acetic acid are stirred at roomtenperature for three days. The

solvent is st§ éPIP@jCﬁfcfroi’zhﬁ%‘thd)tyfphény‘ﬂ)-Qmsldeki,ﬁﬂftrlfleﬂ%nﬁaﬁ Shisxytigeréped i s
subsequent |y 15purified by chromatgé;rap%y (Fl'ashnnaster) (el uent

hexane/ et3®y| acwiadtd)-quinglis-3-spe 44 88 mynely & dissolved ima.&ied of ed
conpound as adicﬁfﬁ?gﬂn%trfgn%sér?d ﬁ%@éiuﬂaﬁ(f Hdtnixed 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



5-{14- (3- Chl or o- 2- net hoxypheny1l) - 2- hydr oxy-2-tri fl uoromnet hyl ) hexyl i denek
20am no}- 1H qui nolin-2-one (410 ng, 0.88 mml) is dissolved in 3.8 nm of

di chl oronet hane and the solution is adm xggsdropwi se at OC with 8.78 nl of a
1M sol ution of boron tribromde in dichloromethane. After three hours of
stirring at between O and 5C, the batch is poured onto a m xture of
saturated sodi um 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 earat ed %ff a2nd tﬂe aqueou?] haseI S extrac1t ed a further

w th water (2[r ﬂ:ﬂ% |c@tﬁ QSEQZW%}]ogqﬁ%"hS@I 2% égﬁi!sol vent i s renoved on

a rotary evapuote er, different eluent
systens) gives$ ﬂ[@_&, R4S Bcliléfo-p5-difiy titvxyabethyl-2dtrifuicesraetip)- a3 42. 9 ny
(15.8% of_the poI ar di astereorrer (character| zatlon I n Exanpl e 92) (in each
case as a ¥ aclel ales-layllaming €

5 ([ (1R 2,3, 4Rk Gl o gﬁre%n@é{'ﬁ% i odibbt Fla o BB oS

tetrahvdr onaph am no I'NO -one dan

S, 2R, 45) - ch | epantiorhed By Hedxy cff-cﬁtrbVHPEC((UHufa BB Lhgluent, 2, 3, 4-
5t et r ahydr onapht hal en- 1-yl | am noV- 1H qui nol i n-2-one The apol ar di ast er eoner

(12 my) descr hbwe/ﬁtm@ﬁp'rblsgg.\f&!%S&par(éﬁédé) ofttbei(t)seramiomerrifxls =byi 8riéans

f chiral Ch h [eth
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f th Ho +
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2a. 4131-6-Chl oro- 2 5- D|hydroxy 4-ethyl-2-(trifluoromethyl)-1,2 3,4-

t et r ahydr onaoft hal n 1 yl I'am no} - 1H qui nol i n- 2-one The synt he5| s of this
conpound was é§!’ﬂ in Exanple 91. 62.9 ng (15.8% of the desired
conmpound were isol at ed 20 Exanpl es 92A a gl 92B

HN

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°,



541.( 1 R 2S, 4S)-6-Chloro-2,5-D hydroxv-4-ethyl-2-(trifluoronethvl)-1,2,3
4- tetrahvdronapht hal en-1-yl | am no}-1H qui nol i n-2- one and 5-{1(1S,

2R, 4R)-6-chl oro-2, 5-di hydroxv-4-ethyl - 2-{dgr.i fl uoronet hyl )-1, 2, 3, 4-

25t et r ahydr onapht hal en- 1-yl 1am no} - 11 - 1- qui nol i n-2-one The pol ar

di astereonmer (58 ng) recited in Exanple 92 is separated into its enantioners
by means of chiral HPLC (Chiral pak AD-H 5 u, eluent: hexane/ethanol). This

gives 28.1 g 3, 0 and
23.6 ng (40%/%6&)2{{%' eﬁig‘g}n?lf(’g %Eg Wa%%mle{(sﬁé +H$é % cgﬁcl usi on
can of courseocheludlcvearcofhcmirse ibg drhan@bn‘tn@g sheeapsslbenstetreochehistmpl e 93
50 5-ifla, 2a, 4a) - 6- Chl or 0- 215- Di hydr oxv-4-ethyl -2-(triffuoronethvll-1, 2, 3, 4-
t et r ahydr onapht hal en- 1-yl | am no) - 8- f | uor o- 1H qui nol i n- 2- one
5-([4-(3-Cnhl %ﬁ foxyphenyl) - 2- hydr oxy- 2-tri f| uor omet hyphexyl i denel am no
).-8-fluoro- qu?no I n-2-one (490 ng, 1.01 mmol ), prepared fromthe 10
al dehyde described in Exanple 91 and 5-gm p6-8-fluoro-1H quinolin-2-one, is
dissolved in 4.4 m of dichloromnethatie a the solution is adm xed dropw se
at OCwith 10.1 nil of a 1M solution o} Qe ri brom de in dichloronethane.
brri ¥ Oyahd 5C, the batch is poured onto
hopat e solution and ice, diluted
with 100 mM of 15ethyl acetate and then sti r vigorously for 20 m nutes.
The ethyl acetate phase is separated off ard &F aqueous phase is extracted
a further tinme with ethyl acetate (50 nil). [ [
washed w g£h water (20 ml) and brine (20 m) gand dried and the solvent is
renoved oh a rotary evaporator Repeat ed chr omat ography (Fl ashmast er,
different el defif!sfaide prg-th ethy|]

IS in Exanpl €

: U0 R~

3?541( 1R 2S5 4RY3 ‘trﬁb}cpﬂ Qn@thoiyﬂhé}w@wdPox%tmflfru%f‘émbfﬂyw%szmé?ﬁél]) 1,23
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 et rahydr onapht hal en-1-yl | am no) - 13- f | uor o- 1H- qui nol i n- 2- one and

54111S, 2R4S) - 6- chl or o- 2, 5-di hydr oxv-4-ethvl-2-(trifluoronethvl)-1, 2, 3, 4-

t et rahydronapht hal en-1 -yl | am nol - 8-f | uor g71H-oui nol i n-2-one - 107 - The
apol ar di astereoner (41.2 ng) described in Exanple 93 is separated into its
enantiomers by neans of chiral HPLC (Chiral pak 1B 5 u, eluent:

hexane/ et hanol ). This gives 18 ng (43 79 of the (-)-enantioner ([a]0=
-21.2, MeOH) 1aydy | H) .
No 5 concl usion c%{ﬁarg Iggtoeﬁéé%ég? dr am%sﬁigreﬁ?ﬁg&tg %gg?sepa“%?ec?mté/ﬁ@

st er eochem stern;antlﬁxmmby ngangOof chlral HPLC (Ch:ralpak iB 5 p, eluent:

105-fl (1a, 2a, 4, 6)-6-Chl oro-4-et hyl -215-di h -(trif]uoronethyl) 2,314
_ tet rahydr ohexane/ethancl). J"]'Saglr\fﬁﬁdla 'Bgf(ﬂﬁgxfeﬁl %téﬁl(ﬁtﬂﬂﬂm@mﬂfe{[a]ﬁﬁe%ﬁnt hesi s

compound wer S aH) Bnddf® 7 8y of BB iabanpiimel dto = #22.5° meBR) i3’ "o
5- 111/ R 28, 45 SohPits fr (1 02, oSN 14 SbLSR BRI ehidu. 2. 4

t et r ahydr onapht hal en- 1-yl | am no) - 8-f | uor o- 1H oui nol I n- 2- one and

5-11(1S, 2R, 4R)-6-chl oro-4-ettw - 215-di hydroxv-2-(trifluoronethvl)-1,2,3 4-

t et rahydrona@(‘ut hal n9 -yl l'am no) - 8-fl uoro-11- 1- oui nol i n-2-one 20 The pol ar
di ast ereoner H%) ecited in Exanple 94 is separated into its enantioners
by neans of chiral HPLC (Chiralpak 1B 5
gives 22.7 ng (42.9% of the (+)-enagti
(46.3% of the (-)-enantionmer Gb) = -
course be drawn concerning the absol ute >
96 HN

of: &l uent: hexane/ethanol). This
rre' &o= - 109.3, MeOH) and 24.5 ny
&HEOH) . No conclusion can of
eseochemi stry. - 108 - Exanple

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.



5-fff I a.2 a, 4a)-6-Chloro-4-ethyl-2,5-di hyd
roxy-2-(trifluoronethyl)-1, 2, 3, 4-

5t et rahvdr onapht hal en- 1- vl | am nc4- 2H qui nggg n- 1- one

54[ 4- ( 3- Chl or 0- 2- met hoxypheny1l) - 2- hydr oxy-2-tri fl uor onet hyl ) hexyl i dene] -

am no) - 2H qui nol i n-1-one (590 ng, 1.26 mml), prepared fromthe al dehyde
described in Exanple 91 and 5-am no-2H puinolin-1-one, is dissolved in 5.5
m  of dichlor@ﬂﬁhpﬁpg5and the solution is adm xed dropwi se at 0OC with 12.64
m of 10a 1M solution of boron tribrom de in dichloronmethane. After three
hours of stirring at between 0 and 5C
saturated sodi um hydrogen carbonate s
ethyl acetate and then stirred vigorous
phase is separated off and the aqueous p

patch is poured onto a m xture of
and ice, diluted with 100 m of
«~F) mnutes. The ethyl acetate
5 1@ extracted a further tine

with ethyl acetate (50 m). 15 The conbi ne#N nic extracts are washed with
water (20 m) and brine (20 m) and dried an e solvent is renoved on a
rotary evaporator. Repeated chromatography (Fl'eshmaster, different el uent
systens) gives 42.8 ng (7.5% of the apol ar g tereorrer and 104.6 ny
(18.3% of the polar diastereoner (characteri®zation is in Exanple 96) (in
each case as a racemate). 20 Exanpl es 95A and 95B 5-{1(1R 2S, 4R)-6-Ch

| oro- 2, 5- Di hydr oxv-4-ethyl-2-(trifluoromethyl)-1, 2, 3, 4-

25t et r ahvdr or&ﬁht@éhﬁnj&_@aﬂhlmmz hy42: rd Ihvdroxv—z-(mlﬂeommethsnﬁfz3/4-8 2R,
4S) - 6-chl Qro-2 - tr|fIL10rrrethy1) 1, 2,3, 4-

t et rahvdr onaph " '-.~ ‘ aretULf The apol ar di ast er eoner

34 d
AR eiﬁﬂ%ﬁﬁgﬁi ‘?E‘W%Et'ﬁﬁ%bﬁeﬁﬂggﬁhw %ég?iﬁﬂﬂmﬁ@??% e
gives 17.9 ngar('lﬁzb}-m qainolihd -6r¢ (E9tamy, 488 mfidd}; prépared, frove Ah aa'lni'lyﬂé 2 ng
41. 89 f th -)- D= - No [
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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:



10 5-11(1 a,2 a, 45)-6-C h

| or o-4-ethyl-2, 5-di hydroxv-2-(trifluoronethyl)-1, 2,3, 4-

t et rahydr onapht hal en-1 -yl i am nol - 2H nui nghgy n- 1-one The synthesis of this
conpound was described in Exanple 95. 104.6 ng (18.3% of the desired
conpound were isolated. 15 Exanples 96A and 96B

5-{1( 1R, 2S, 4S) - 6- Chl or 0- 4- et hyl - 2, 5-di hydroxy-2-(trifluoronethvi)-1, 2, 3, 4-
t et rahydr onap PRV E=Yae) 5 | [ = 1 : (=L S. 2R
4R 6. ohbr o ARy obepsl; RHISENELr 8 bRz Terothe (Prengntiomer 4K

20t et r ahydr onapbs loal e OH Al dand 2ahg 244 @9h)nsflthe {d-cmamtibherfgfulja= -di083°er eomer
(94.4 ng) recited in Exanple 96 is separated into its enantioners by neans

of chiral HPLEe@H).No pemrclugion canjofcolee s drawie sanesraingine absotes” gi ves
40.4 ng (42. 89 the (-)-enantiorner ([ak) = -14.2, MeOH) and 48.6 ny
(48.69% of thé?e(n%qrbenﬁ'ﬁhbrrer (jab = +14.1, MeOH). No 25 conclusion can of
course be girawn concerning the absolute stereochem stry. - 110 - Exanple 97
5-11(/a 2a, 4a)-6-Chl oro-4-et hyl-2, 5-di hydroxy-24trifluoronmethyl)-1, 2,3, 4-

5t et rahvdr onapht hal en- 1-yl | am nol i sochr onnen- 1- one

Example 96

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.



54[ 4- ( 3- Chl or 0- 2- net hoxyphenyl) - 2- hydr oxy-2-tri fl uor omet hyphexyl i dene] -

am no}i sochronen-1-one (659 ng, 1.39 mmol ), prepared fromthe al dehyde
described in Exanple 91 and 5-am noi sochrofgn-1-one, is dissolved in 6.1 ni
of dichl oromethane and the solution is adm xed dropwi se at 0OCwth 13.89 m
of 10a 1M solution of boron tribrom de in dichloronethane. After three hours
of stirring at between 0 and 5C, the batch is poured onto a m xture of

sat urated sodigyl g‘g{‘m% ggoen carbonate solution and ice, diluted with 100 m of
et hyl acetate an en stirred vigorously for 20 mnutes. The ethyl acetate
phase is separated off and the aqueous phasq”s extracted a further tine
with ethyl acetate (50 ml). 15 The co @o rgani c extracts are washed with

water (20 m) and brine (20 m) and dri Jdche solvent is renoved on a

rotary evaporator. Repeated chromatograp I"@shmaster, different eiuent

systens) gives 56.6 ng (9% of the apolar o reomer and 214.1 ng (34% of

the pol ar diastereoner (characterization is i anple 98) (in each case as

a racemate). 20 Exanples 97A and 97B

5-1111R, 2S, 4R1- 6- Chl or 0- 2, 5- di hydr oxv- 4- et hvtg2xd tri fl uoronet hyl )-12, 3, 4-

t et r ahvdr onapht hal en-1 - vl | am nol i sochronen-tone and 255-flI (1S, 2R

4S) - 6-chl oro- 2, 5- dlhydroxv 4- et hyl - 2- (trlfluoronethyl) 1,2,3 4-

tetrahydronap%t | I Th T X ' é‘reoner (42
ng) descri bed2RH-EHE = e Ote iy eans of

chiral HPLE ( (di4ri/dpcia h‘lhéleht—“%- |sobl‘ﬁ=‘6ﬁﬂ=§{ ¢Idh%“0|) This gives 18.4 ng

(43.8% of the (+)-enanti omer and 11.8 nmg (28.1% of

t he (-)-enant bejitef3-Qtore-2 nwhexypw‘f@w))Z ~hydrouye- tntiluororneth\yahemd@e@e] -be drawn

55 e ol or oSBT B EORRTRELI 1 7 FOBTR e 9B hepidhyce
t et r ahydr onapleBeyitsatt #rakdrﬂmerm hAQ GhamMRsokhestRedl -dRE, iS KO EBIng. 1 thil S

compound was described in Exanple 97. 214.1 ng (34% of the desired conpound
wer e i sol at ed of gichigsoeetiuBre and tessolution is admlxed dropmse at 0°C with 13 89 ml of

1554HI R, 23 45)- fn Sl Aioh o8 britsromidd W ERYorfelridne! dRF %n”%%*h‘/ sof 2 14

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 =



t et r ahydr onapht hal en- 1- vl | am nol i sochr onen- 1- one and

541(1S, 2R, 4131- 6-chl oro-4-et hyl -2, 5-di hydroxy-4-2-(trifluoronethyl)-1, 2, 3, 4-
t et r ahydr onapht hal en- 1-yl | am nol i sochroma_nl- }-one The pol ar cli astereomner
(189 ng) recited in Exanple 98 is separated Iinto its 20 enantiomers by neans
of chiral HPLC (Chiral pak 1A 5 eluent: hexane/ethanol). This gives 87.6 ng
(46.4% of the (-)-enantioner ([ak, = -25.4, MeOH) and 86.9 ng (46.0% of

the (+)-enanti Mol = .+29 0 concl.usion .c of caur dr awn
concer ni ng t hé’qgg:?ol @{éé)’é)[ %’?%ﬁér%‘%ﬂ???;ﬂ% 9@%5-@%\@?@4&“]0 '4'-1@(’9&

2a, 4a) - 6- Chl ORAsHSINY boRelBsiBh BEN SPebuRsd bé HFAWR CORBEMIHY thb Zbsbidte

t et rahydr onapht hal en-1-yl | am no) - 1, 3- di hydr oi ndol - 2- one

55- ([ 443- Chl ostereechamisitypheny1) - 2- hydr oxy- 2-tri f | uor onet hyphexyl i denel-

am nol - 113- di hydr oi ndol-2-one (535 ng, 1.18 muol ), prepared in analogy to
descri bed processes, using the al dehyde described in Exanple 91 and

4-am not 3-gi hjE*raﬁﬁ'(P]@(g”B- 2-one, is dissolved in 5.1 m of dichloronethane and
the solution is adm xed dropwise at OCwith 11.76 ml of a 1M solution of
boron 10tri brom de in dichl oronet hane. Af
the batch is poured onto a m xture of ¢
solution and ice, diluted with 100 m of
vigorously for 20 m nutes. The ethyl acet™

dverst hree hours of stirring at 5C,
¥ ed sodi um hydr ogen car bonat e

~Chcetate and then stirred
plfdse is separated off and the

aqueous phase is extracted a further tinme w hyl acetate (50 m ). The

conmbi ned organic extracts are 15 washed with r (20 m) and brine (20 m)
and dried and the solvent is renoved on a rdfary evaporator. Chronatography
on silica gel (eluent: dichloromethane/ netha ogives 32.6 ng (6.3% of the

apol ar di astereoner and 125.5 ng (24.2% of the polar diastereoner, both as
racemates. The characterization of the polar diastereoner is described in

Exanpl e 100. 30, Exa5pl6s 699h A -ARR-2 5-dihydroxy-2-(trifluoromethyl)-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.



4-51(1R 2S, 4R) - 6- Chl or 0- 2, 5- Di hydr oxy-4-ethyl -2-(trifluoromethyl)-1,2 3, 4-

t et rahydr onapht hal en-1-yl | am no) - 1, 3- di hydr oi ndol1- 2- one

25441115, 2R, 4S) - 6-chl or o- 2, 5-di hydr oxy- 4-gthyl-2-(trifluoronethyl)-1, 2,3, 4-

t et r ahydr onapht hal en- 1-yl | am nol -1, 3-di hydr oi ndol - 2-one The apoi ar

di astereonmer (25.2 ng) described in Exanple 99 is separated into its
enantioners by neans of chiral HPLC (Chiralpak IB 5 IIl, eluent:

hexane/ et hanoif)‘am b9goives 7.8 ng (3199 of the one enantioner (retention
time: -113- mnutes) and 7.1 ng (28.2% of the other enantioner
(retention time: 13-16.3 mnutes). It wassnqt possible to record an optical
rotation, because the solutions had acgreg oi ouration. No conclusion can
of course be drawn concerning the absol FEochem' stry. 5 Exanple 100 O
4-ff( 1 OH

a, 2a, 4,5)-6-Chl oro-4-ethyl-2, 5-di hydr oxv- 2-fNt.p44.| uor omet hyl ) -1, 2, 3, 4-

10t et r ahydr onapht hal en- 1-vi | am no}- 1, 3-di hydr dol - 2-one The synt hesis of
this conpound was described in Exanple 99. 1¢5)5 rrg (24,2% of the desired
conmpound were isol ated. Exanpl es 100A and 1 M5 4-{f( 1 R 2S,4S)-6-Ch

| or 0- 2, 5- di hydr oxv- 4- et hy1-2- (trifl uoromet hW11-1, 2, 3, 4-
t et rahydr onapltiales ¥ ts)@mbm -2l Ry d?b oltrtene
4-{[(/S, 2R, 4R -0b-TC oro- - roxy-4-e -Z-ari
hydr onapht hal tatr hﬂuﬂlen—‘ls I rhmﬁdlihdtbwd:_ml@ 2-one

5 5—{[4-(3-ChIor0-2-methoxyphenyl)-2-hydroxy-2-tr|ﬂuoromethyl)hexyIidene]—

, 2, 3Atetra

amino}-1,3-dihydroindol-2-one (535 mg, 1.18 mmol), prepared in analogy to
described processes, using the aldehyde described in Example 91 and 4-amino-
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:



20 The pol ar di astereomer (115.6 ng) recited in Exanple 100 is separated
into its enantioners by nmeans of chiral HPLC (Chiralpak 1B 5 A, eiuent:
hexane/ et hanol ). This gives 46.8 ng (40,5%30f the (+)-enantionner (Lab =
+110.8, MeOH) and 54.6 ng (47.2% of the (-)-enantionmer (kb = -84.7, MOH).
The strongly differing optical rotations can be explained by the 25
difference in colouration between the neasurement solutions. No conclusion
Ci&lof Cong(eﬂ?&%g‘ﬁ’ﬂnﬁfé'%?%hli'?ﬂg M PRI oHiR Sthef AaARTMEE (néterfiAivhe 101
- - a’ a .

af 4al- 6- Chl or t3-1653 mitsteslo was sohpossiblete regard caneptioal yotation erause the

t et rahvdr onapht,hal en- 1- vl ] am nol - 7-f1 uQr o- ui. nagl i N=2-

55- ([ 4. (3. Chi SPRINSgd, 3,47860 H?kﬁ“} !%3\["09{%@‘??’%"5 fen s %H@E%%‘F.SWF M denel -

am no} - 7- f | uogghcbrhifigithe hbBoRkite SR rédéienmietry 1. 01 mmol ), prepared fromthe

al dehyde described in Exanple 91 and 5-am no-7-fluoro-1H quinolin-2-one, is
di ssolvedd n 8 m of dichloronethane and the solution is adm xed dropw se at
-50C with 8. Olg ﬂé‘ ?%16 1M sol ution of boron tribrom de in dichloromethane
(over 10the c R A 90 m nutes). After three hours of stirring at -40C,
two hours at between -40 and 0C, one houg,between OC and room tenperature,
and 18 hours at roomtenperature, thegbatlchiis poured onto a mixture of
saturated sodi um hydrogen carbonate sol aeld ice, diluted with 150 m of
ethyl acetate and then stirred vigoroushyTter~ad m nutes. The ethyl acetate
phase is separated 15 off and the aqueous pR is extracted a further tine
with ethyl acetate (100 nl). The conbi ned org c extracts are washed tw ce
with water (40 nml each tine) and once with hfile (40 m) and dried and the
solvent is renoved on a rotary evaporator. CharMnmat ography on silica gel

(el uent: dichl oromet hane/ net hanol) gives [nBne fraction 235.6 ng (62.1% and
ina 20 further fraction 86.9 ng (22.9% of the desired conpounds, in each
case as a diastereoner mxture differing in conposition. The di astereoners

(fraction w t®{[(1a2a 40)-6-Chloro-4-ethyl-2 5-dihydroxy-2-(trifluoromethyl)-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



the 235.6 ng) are separated by neans of HPLC (XBridge C 18 5 el uent:

wat er/ acetonitrite). This gives 112.4 ng (29.6% of the desired conpound and
70.1 ng (18.5% of the conpound which is egihoeric in position 4
25(characterization is in Exanple 102), in each case as a racenate. O
Exanpl es 101A and 1016 -115-

54R1R, 2S, 4R) - 6- Chl or o- 2, 5-di hydr oxy-4-et hv1l-2-(trifluoronethyl)-1,2, 3, 4-
t et r ahydr onapht hal en- 1- yIIan1no) 7-fluorg- 1B qui nol i n- 2- one and

54/ (1S, 2R4S) - 6- chl or 0- 2, 5- Di hydr oxy- 4 et yI 2-(trifluoromethyl)-1, 2,3, 4-
t et r ahydr onapht hal en- 1- V|Ian1no) 7-f 100 -qglnolln 2-one 5 The

di astereoner (111 ng) described in Exa ”,Hls separated into its
enanti onmers by nmeans of chiral HPLC (Chiralpak. IR 5 pi, eluent:

hexane/ et hanol ). This gives 52,5 ng (31% of (-)-enantiorrer (frgb =
-33.4, MeOH) and 50.6 ng (45.6% of the (+).€ tiomer ([4-, = +35.7, MeOH).
No concl usi on can of course be drawn concerRfj t he absol ute

stereochem stry. 10 Exanple 102 0

541(1042a, 411) - 6- Chl or o- 2, 5- di hydr oxy- 4- ethyI° 2-(trifluoronethyl)-1,2,3, 4-
t et r ahydr onapht hal en- 1-yl I am no) - 7-fluoro-1H qui nolin-2-one 15 The
synthesis of this corrpound was descri bed I n Exa ol e 101 70 1 n? (18.5% of
t he desired c&nffidiendo. ded-B-CE Bt Dilpydiensy-d th sy gthyl)-1,2,3.4-

20(1R, 25, 45) - ?et?ah%lrgnaphihgltehy‘ll ﬁaml }h,y Lﬂéjr)évﬂg {J}nro'h% 8F'|8rmt ho-1,2 3 4-

5  5-{[4-(3-Chloro-2-methoxyphenyl)-2-hydroxy-2-trifluoromethyl)hexylidene}-
amino}-7-fluoro-1H-quinolin-2-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



t et rahvdr onapht hal en-1-vl i am no}-7-fl uor o- 1H qui nol i n- 2- one and

5-1[ (1S, 2R 41: 2) - 6-chl oro-4-et hvl -2, 5-di hydroxy-2-(trifluoronethyl)-1, 2, 3, 4-
t et r ahvdr onapht hal en- 1- vl | am nol - 7- 1 uor o- TJ.‘I%# qgui nolin-2-one The

di ast ereoner (120 ng) described in Exanple 102 is separated into its 25
enantiomers by neans of chiral HPLC (Chiralpak IB 5 4, eluent:

hexane/ et hanol ). This gi ves 53 3 ny (44 3% of the (+) enantl oner ([a]o=
+78. 2, MeOH) d 4 : , < -479 - 116 -
MeOH). No coné
st ereochem st tatra
a) - 6- Chi oro- 2, ]
t et r ahydr onap St i8R AS)HE- gt poramethyl)-1.2,3.4

54[ 4-(3-Chlor t vl t | ) pentyl i dene] -
amno)-7-flu ?et? s ﬁ%%x@a%@%m&ﬂ%q&fwluﬁépar ed fromthe
10corr eSpOﬂdl W@le&ildﬁbmﬁﬂneﬂfi 13-y} desatitidduinrExahhple Uiorakiseparatod intodts

di ssolved in 8.1 of dichloromethane and the solution is adm xed dropw se
at -50C wit h @nantiomers by maans eftghial HPLSomralpalb%%meluentdu chl or onet hane

hours at bot woERARSTATPIOEN S geR g BB AL Deafa SBorPrstlilar te ® and
19, our s 24 MADAPSHEITRAS B S ) S anBR Lo 2 e o

sat urated sodi um i‘'on an i luted 50 m

et hyl acet at e candusivprcast off catsy beatrawslcontemifthe absalete Stereathienistaget at e
phase is separated of f and the aqueous phase is extracted a further tine

W th ethyﬂ acetate (100 mil). The conbined organic extracts are washed tw ce
with water (4@, n@ﬁgip 4ime) and 20 once with brine (40 n) and dried and

t he sol vent |s re on a rotary evaporator. Chromatography on the

Fl ashmast er (el uent: dichl oronet hane/ nmet
di ast ereonmer m xture which consists ofi
conmpound which is epineric in position { «~CH astereoners are separated by
means of HPLC (Chiral pak AD- 25H 5u., eldéen{” “téexane/ et hanol). This gives
191.8 ng (51.8% of the desired conpound anmel 25 9% ng (24.9% of the conpound
which is epinmeric in position 4 (characteriz nis in Exanple 104), in
each case as a racenate.

panef) gi ves 3307 ng of a
gdesi red conpound and of the

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°,



Exanpl es 103A and 103B - 117 - 5-{f( | R 2841:2)-6-C
hl or o- 2, 5-di hydr oxv-4-nethvl-2-(trifluoronethyl)-1, 2, 3. 4-
t et rahydr onapht hal en- 1- vf| am no) - 7- f | uor Q-1+ qui nol i n- 2- one and
5-(11/ S, 2R, 4S1- 6- chl or 0- 2, 5- Di hydr oxy-4-met hyl -2-(trifluoronethyl)-1, 2,3, 4-
5 tetranydronapht hal en- 1-vgam no) - 7- f | uor o- 1H qui nol i n-2-one The
di astereoner (160 ng) described in Exanple 103 is separated into its
enantiomers b I &i ' ri¢ethk:
hexane/ et hanom. '?\Isd)%?r\?/aegélgé cﬁgﬁb&:&%%@%??dﬁe (ﬁtlc:%rﬁlenam?iaobr?ggm?[43 a-
+25. 8, MeOH) siededhednisy(49.8% of the (-)-enantiomer gab = -28.4, MeOH).
No concl usion can of 10 course be drawn concerning the absol ute
stereochem stry. Exanple 104 155-{f( | a, 2a,
4/3)-6-Ch|oroEgaﬁﬂﬂéhngroxy-4-nethy1-2-(trifIuoronethyl)-l 2 3 4-
t et r ahydr onapht hal'en- 1- vl | am no) - 7-f | uor 0- 1H qui nol i n- 2- one The synt hesi s of
this conmpound was described in Exanple 103.] 95.9 ng (24.9% of the desired
conmpound were isolated. 20 Exanpl es 1048
5-if (IR 2S, 4S) - 6- Chl or o- 2, 5- Di hydr oxy- d2- (trifluoronethyl)-1 2,3, 4-
t et r ahydr onapht hal en- 1- vl | am nol-7-fl uoro- ui nol i n-2-one and
5-ff (IS, 2R, 4R) - 6- chl or 0- 215- di hydr oxv- 4- net -(trifluoronethyl)-1,2, 3, 4-
25 tetrahydronaphthalen-l-ylIanino)-?-fluor‘- qui nol i n- 2- one

NH

5 o
5-{[(1a. 2 4¢)-6-Chloro-2,5-dihydroxy-4-methyl-2-(triflucromethyl)-1,2,3.4-
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



The di astereoner (80 ny) described in Exanple 104 is separated into its
enantioners by neans of chiral HPLC (Chiralcel OD-H5 I A eluent:
hexane/ et hanol ) This gives 40.1 ng (50. 1%1p0f the (+)-enantioner &Jo= - 118
- +70.2, MeOH) and 39.2 ng (49% of the (-)-enantiomer gab = -67.2, MOH).
No concl usi on can of course be drawn concerning the absolute

stereochem stry. Exanple 106 5 Cl

(5a, 6a8a)-2-Chl oro-8-ettivl-5-11i ndazol -5-yl)am no]-6-(trifluoronethvl)-5,61
7 , 8- tetrahvdroquhthalene 1, 6 d|oI

1,1, 1-Tri f | uchdl{(PRE i HUhosyefireny| ) hex
an- 2-ol (760 Y 3 ' al dehyde and
10 5-am noin &m n %%%’.1\% ESg?’LU% me%e and the
solution is @%%8{2@!&8&&@@0@2 ﬁﬂﬁuﬁymdxb-ﬂ-ﬁme%«llﬂ (teflueroiiétagl)-ut2 Gp-of boron
tribronni de I 'n di chl oronet hane (over the course of 20 mnutes). After three
hours of <ti rietrafydronaphthalery] -Hlamigoky- Qud Shauinpkn-2reN& C, one hour

et gggpegcogpghga%g&érggpﬁrgﬁ g@ @fdl}gaglég& ERafbid 208} SgaRld o ik 0 P2t of

|um dr ogen ‘carbonate sol ution

and ice, dil ugeghtiinidrs thOmeansbf ChiﬂyHHl’o\D@t(Ghﬁ'amBHOlDlHn efilant: leskanegsthansl).y
for 20 mnutes. The ethyl acetate phase is separated off and the aqueous

phase is extrhbisagives 81LMn&0.69awf the H)@Wﬂloﬁf@étﬂ@ﬂ@ (2508 mMeOHh@ndJr%ﬁi ned

organic extracts

t th t 40 d
br i'ne. (40 m ) Ma{ABFFLEr Had- fesrdistecr R 128 4 »&%ﬁa@?&ﬂogopa giop can o ™
t of; | t
gygﬁ?(r)?omat h%t hanof\éﬂ%l%@ﬁ@ﬁX%@ﬂb&:?l%&é@W he d:s:“ragd conmpound and

236.4 ng (32. 1% of the conpound which is epimeric in position 4 (in each
case as a rac ')I%&e | atter conpound is characterized in Exanple 107.
251|—|—N|\/R(400K/?—E‘ 8 =1.06 (3H), 1.86 (1H), 1.95-2.11 (2H), 2.32
(1H), 3.05 (1H, 480(1H), 6.75 (1H),

Cl

H95-7.07 (3H), 7.32 (1H), 7.80 (1H).
Exanpl e 107 .

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 =



- 119 - (5a,

6a, 8f 1) -2-Chl oro-8-ethvl-5-1(i ndazol -5-vl)am nol -6-(trifluoronethyl)-5,6
7,8- tetrahydronapht hal ene-1,6-dial 5 Thegsynthesis of the conpound was
descri bed in Exanple 106. The anmpunt obtained was 236.4 ng (32.1%. 1H NWR
(400 MHz, CD30D): 8 = 0.92 (3H), 1.73 (1H), 1.87-2.051 (2H), 2.32 (1H), 3.33
(1H), 4.80 (1H), 6.75 (1H), 6,91 (2H), 7.06 (1H), 7.34 (1H), 7.74 (1H. 10
Exanpl e 108 d( - i = _87.2°, MeOH).

5- di hydr oxy-4‘f7e(?gy'|@3%raa|”fd|4€%r2gﬁ A ?ﬁtzﬁ%(, yenantiomer ([alp = -67.2°, MeOH)

t et r ahydr onapiNo kahelusibrnvédraof camirsd beedraywntnanzetning the abselutesterenahenistry.

6- ([ 4- (3- Chl or 0- 2- met hoxyphenyl) - 2- hydr oxy-2-tri fl uoronet hyphexyl i dene) -

am no} 4- net hyl benzo[ d] [ 1, 2] oxazi n-1-one (170 ngy, 0.35 nmol), prepared from

t he al dehyde Eiﬁﬁﬁi ¥a@ei N Exanpl e 91 and 6- am no-4-net hyl benzofd][1, 2] -
oxazin-1-one, are dissolved in 3.5 m of dichloronmethane and the solution is
adm xed dropwi se at -50C with 3.52 ml ofopna¢IM sol uti on of boron tribrom de
in 20 di chl oronmet hane (over the coursu 2Q minutes). After two hours of

stirring at -40C, one hour at between ReF,- 20C, one hour between -20C
and -10C, and one hour at between -10 amnd QCow he batch is poured onto a

m xture of saturated sodi um hydrogen carbdNate.solution and ice, diluted
with 100 M of ethyl acetate and then stirre i gorously for 20 m nutes. The
ethyl 25 acetate phase is separated of f and tle Mqueous phase is extracted a
further 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



-120- time wth ethyl acetate (50 nl). The conbi ned organic extracts are

washed twice with water (20 m each tine) and once with brine (20 m) and
dried and the solvent is renoved on a rotafg. evaporator. Chronatography on
the Flashmaster (Isolute NH2, eluent: dichloronethane/ nmethanol) gives 10.2
ng (6.2% of the 5 desired conpound (slightly contam nated) and 26.4 ng
(1699 of the conmpound which is epinmeric in position 4 (in each case as a
racenmate). The latter conpound is chara er,kzed in Exanpl e 109. 1H NWR (300
MHz, CE:130D): 5 = 1.13 (3H), 1.75-2,28 % ), 2.38 (1H) 2.49 (1H), 3.11
(1H) 5.24 (1H), 6.78 (1H), 7.06 (1H), 1de, 1), 7.30 (111), 8.05(19). 10
Exanpl e 109 15 ~ou
6-illla, 2a, 4%) - 6- Chl or o- 2, 5- Di hydr oxy- 4- etily| ~2- (trifluoromethvl)-1,2, 3, 4-
t et r ahydr onapht hal en- 1- vi | ami no) - 4- met hyl ben d1F1, 21oxazi n-1-one The
synt hesi s of the conpound was described in giplke 108. The anount obtai ned
was 26.4 ng (16%. 1H NWVR (300 MHz, CE)38®): 6 = 0.99 (3H), 1,78(1H),
1.98-2.15 (2H), 2.36-2.51 20(4H), 3.37 (1H, |lying partly beneath the sol vent
signal), 5.22 (19), 6.81 (1H), 7.02 (1H), 7.15 (1H), 7.25 (1H), 8.08 (1H).
-121 - Bxanpl g57140 8/-2-Chloro-8-ethyl-5-{(indazol-5-yhaminol-6-(trifluoromethyl)-5.6.7 8-
tetrahydronaphthalene-1,6-diol

5 The synthesis of the compound was described in Example 106. The amount
obtained was 236.4 mg (32.1%).
"H-NMR (400 MHz, CD30D): = 0.92 (3H), 1.73 (1H), 1.87-2.051 (2H), 2.32
(1H), 3.33 (1H), 4.80 (1H), 6.75 (1H), 6.91 (2H), 7.06 (1H), 7.34 (1H), 7.74 (1H).

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



541(1 a 2 a, 4

a)-7-isopropvl-2,5-D hydroxy-4-ethyl-2-(trifluoronethvl)-1.2,3, 4-

5t et rahvdr onapht hal en- 1- vt | am nol - 1H qui nolphn- 2- one (3-1 sopropyl phenyl)
acetate 3-1sopropyl phenol (409, 293.7 nmmol) is dissolved in 287 m of

di chl oronet hane. At roomtenperature pyridine (32.17 m, 399.43 mmol) is
added. In the course of 10this addltlon the tenperature rises to 29C. After
15-ninute sti Sy 5071iff, T domisinBl gdic atradRGraWadtial tice
chl oride (26. Elmnemlt@% J?@E&It?@ 'S gzledé dr opwa?ggover tﬁe course

m nut es. Aft ewuthmaherglﬂ rrﬂwnalcmtngp)taml orcecwith prine 20 mat) asdmhsmd@hd)ﬂleo a

m xture of 190 N and i After nut stirrin ani c
bhase 1 s sepaPalEat BrEMAYEddTba shb alenatatar FBrHaofanty of ths FlasBsgie” o

di chl or onet hag@mﬂ@ﬂ Oméh@ctju@lmeafméthaﬁérrﬁ@thanaﬂ) @.o@.@,smg n\ﬁ\gw 2b%)i gfehand
dried over Na2804. Follow ng the renoval of the SoOl vent on rotary

evapor at or t desired cdu@ousd;:(ahgrftlyemrlbgmmtediaao«g E@pﬁhmg)ﬁ 65%6) mfctaegv@mncmnde nt :

S et SRR bt b R Bt oiod S e AT 5L
(2H), 7.10 (11=,oﬁwfoﬂna(?s(:ﬁb‘i)actéhzédﬁﬂmmﬁleamhydrOXyaCGt ophenone Al uni ni um

trichloride 6 9,263.68 mMmmvi) is introduced in 110 mM of 1,2- 25
di chl or obenzeﬁH NM&@@WM\E&EQB}) B 5181 (2HUr £ 7528 (3d), 2038 (HHH2.4%(1H),

rlngut g;sclhisoﬁg E{r"@pa/kmﬁﬁi %ﬁﬁgéﬁcfloé ﬁﬁéfid& ﬁﬁ7%ﬁm#p¢§ﬁﬁ'ﬁr? riOfses

to 40C. Agger 17 hour stirring at 100C the reaction m xture is cooled and
pour ed onto a - 122 - mxture of 230 mM of 4N HCl and ice. Follow ng
extracti on w BxaoaplerdQ9 et her (three tinmes 300 m), the conbi ned organic
extracts are washed with brine and dried over Na2SO4. The solvent is renoved
on a rotary evaporator and the residue is chronmatographed on silica gel
(eluent: ethyl acetate/hexane). The 5yield is 84.6% (41 Q).

HN

15 6-{[(1a2¢,45)-6-Chloro-2,5-Dihydroxy-4-ethyl-2-(trifluoromethyl)-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).



1H NWR (300 MHz, CDC13): 3 = 1.27 (6H), 2.60 (3H), 2.90 (1H), 6.78 (1H

6.85 (1H), 7.65 (1H). 47-1sopropyl- 2t net hoxyacet ophenone

104' -1 sopropyl-2' - hydr oxyacet ophenone (3344g. 187.4 mmol) is dissolved in
acetone (233 m). Follow ng addition of 1K2CO3 (51.8 g, 374.8 nmol) and

met hyl iodide (23.33 ml, 374.8 mml) the batch is heated at reflux for three
days. The reaction mxture is cooled and filtered through a glass fibre
filter and they ﬁ@’%gq is washed with cold acetone. The solvent is renoved
and the reS|due I Rronatographed (silica gel, eluent: ethyl

acet at e/ hexane). This isolates 31.85 g ( of the desired conpound.

1H NWR (400 MHz, CDC13): 5 = 1.27 (611), (3H), 2.93 (1H), 3.93 (3H),
6.81 (1H), 6.88 (1H), 7.72 (1H. 20 ~CFy

4-1 sopropyl - 2- met hoxy- 1- ( 1- met hyl pr operny Et hyl tri phenyl phosphoni um
brom de (67.499, 181.79 mmol ) is introduced™n-675 n of tetrahydrofuran.
This white suspension is adm xed over the coul of 30 mnutes with

pot assi um hexanet hyl di sil azide (363.57 nml offja]0.5 Msolution in toluene,
181.79 mmol ), at a tenperature between -5C a'r'ﬁC The resulting 25 red
suspension is then stirred at roomtenperature for two and a half hours.
Fol | ow ng i dropwi se addition (35 m nutes) of

4' - sopropyl-2' - met hoxyacet ophenone (23.3 g, 121.19 nmol), in solution in

2 oo o A AL Y0215 N0l ETREDR Iyt 38R b0l fororlain 3208 401 O

reacti on m xt tch is

poured intp 1LGrakydRInatmtitiieadyIRiNinspd HQuinbAM 23| acetate (250 nl).
After 10-m nute stirring, thé organic phase 1s separated off and washed with

water (40 m) and brine (40 nl). After drying (Na2SO4) and renoval of the
solvent on a he residue is chromatographed on silica gel
(eluent: et hyf @W&M%&t& his isolates nore - 123 - than 100%
(26.449) of tBasey r@EK/Igheﬂal @0 Mfz@:m )ﬁmolgns @ﬂss-dsloealm QBE rmfoftdmwmnahaﬁ@ners
i s predom nant. 300

2.00(31-1), 2Abuzoqm|t9mpgraiqre( m;dln%(%1 ( mli) 39%43310@0@58 (azlr-‘lf-'d fdw qourpe of
10 this addition, the temperature rises to 29°C. After 15-minute stirring the reaction
mixture is cooled to 10 — 15°C and acetyl chloride (26.2 ml, 367.13 mmol) is

added dropwise over the course of 20 minutes. After overnight stirring 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



Et hyl 4-(4-isopropyl-2-net hoxyphenyO- 2- hydroxy-2-(trifluoronethyl)-hex-4-
enoate Ytterbiun(l11) trifluoronnethanesul phonate (3.25 g, 5.23 nmmol) in 116
m of dichloronmethane is adm xed dropw seqgt. roomtenperature with ethyl
10trifluoropyruvate (9.55 m, 78.5 nmmol). Follow ng the addition of
4-isopropyl -2- met hoxy-1-(1-nmet hyl propenyl ) benzene (10.7 g, 52.37 mmol), in
solution in 29.5 m of dichloronmethane, the reaction mxture is stirred at

room t enper atwpgureQdf 23WmeieysN Ham anﬂmlel Ebllwifig @rdchan Qithi diefrat siegl out
with the same quanties and under the sane conditions. Water (100 m) is

added t o eacHthreettinees 300 ml) etbetcpmmned:@fgamm exteactsore waghad withleringyand

aquoous phasd T BT NeraavaTte BORER ETRB RN P B ST nelB8 i ) he
conbi ned or gakfIuRXS IcAfdrhatigrapisthenl siich Ryenvsiesnt( &y abétaWHebamé)eThéOO )
and then dried (Na2304). After renoval of the solvent on a rotary

evapor at o5, t¥ieldrieSAdife (#3 Purifi ed by repeated 20chromat ography on silica

"n the noxt <R E08TBe BER, o robndbl 3 RE (HEAPEIHL SE LAY B8 S0

bei ng the cory ggp@r@(gl(ﬁgi)et hyI 4- (4 |sopropyl 2-

nmet hoxyphenylg- - hydroxy-3-net hyl-2-(trifluoronethyl)pent-4-enoate. 25

4- (4-1 sopropyl- 2- net hoxyphenyl) 2- hydroxy-2-(trifluoromnethyl)hex-4-en-1-ol
The above-descr,i bed r of et 4-1 sopropyl- 2- met hoxyphenyl) - 2-
hydr oxy-2-(tr TIIS?RfrOB &éﬁe%éﬁeg €and et hyl 4-(4-isopropyl-2-

et hoxyphlfany14’-|§oam%§zpzyny?maﬁpébétoa14ﬁdnefdsgargmmpﬁﬁm i¢ dessRRiert ih9- 05 g,

24.18 mol is dissolved in dieth et her Li t hi um al um ni um

hydri de 30( 1. a@tgne {233mimsllpwing ) adrition thgf?a@ta (h8 Hadn.§ mm@l@aﬂden@mytso

and a hai f nolpee @acoriboly B ARA Al palsins el SCRLARTLEE Hofs e | &°

added dropw sgagtibm migteré kotddled aﬁaIfilt@mdﬂmnwg?fpa@asﬁf.ﬁrbafnee@naah@ reélb@e
reaction mxture is stirred - 24 - VI(%;I‘O roomterrperaturefor t wo

hours. The prléowqﬁhedt\wth goln.aqeéww ver sqlvent I§L@npmdandathg|ra@§uws)re filter

ashed ticee ipiasfGtRBeadbiid BaCkanico it adefaleyEran) TG Sebps 188 ©

Chr omat ogr aphoesm%%fthéadwded(@irﬂmnd ethyl 5 acetate/ hexane) gives 5.62 g
(69.9% of a m xture of 4-(4-isopropyl-2-

met hoxypheny 1) HNMRA4ERMBZ( CHGIi)uéFo‘rrB?Hif}H) 80 43h-2193(1EhB.93 (3H), 6.81
4- (4- |soprop

met hoxypheny1) @ﬁ@éﬂdi{&) %7%5( hl}1 -2-(trifluoronethyppent-4-en-1-ol (ratio
25:75) and 212 g (27.6% of a further mxture (ratio 65:35).

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



10 4-(4-1sopropyl-2-nmet hoxyphenyl)-2-hydroxy-2-(trifluoronethyl)hexan-1-of
The m xture of

4- (4-isopropyl-2-net hoxyphenyl) - 2- hydr oxy-s(trifluoronethyl)- hex-4-en-1-ol
and 4-(4-isopropyl-2-met hoxyphenyl) - 2-hydroxy- 3- net hyl - 2-
(trifluoronmethyppent-4-en-1-ol (4.6g, 13.84 nmmol) is dissolved in ethanol
(100 mM). Follow ng addition of 10% Pd/carbon (0.7 g) hydrogen is introduced

15into the re BW£g] rthe 6dth§tl§sSaﬁ/E¢zmﬁa+é thoughoreadfahgst s
filtered off \;ﬂ\ﬁm%ﬁ?on g{ass 1(‘1.|Hbre lter) and the pregl pitate is washed

wi th et hanol . stasemsmmegsmpm@mloant he sol vent on a rotary evaporator, the

resi due (4. 59 s wia 2300 M2 S0l L 4% (9™ 18D (15, 36 (3302 (1105825

of a m xture

i sopropyl-2- g?%@?hoxym%ﬁ? gﬁg%xggﬁ(mﬁ)l uor onet hyl ) hexan-1-ol and 4-(4-

20i sopropy1- met hyl -2-(trifluoromethyppentan-1-o0
| (ratio 3p:70).

4- (4-1 sopropy 1 | f th naI The
above- descri bkﬁxﬁ%%‘{} )é%g MP&M*%‘W ?;(f{% ’\"19 ’W@cﬁ -
25(trifluoronpeibiu ) hexan 1 oI and

4- (4-isopropyl- 2- net hoxyphenyl) - 2- hydr oxy- 3-

met hy1- 2- (t ri fYitiecbiomdthtiflyerotrethdnasulgionzte) (3.28 gnﬁ;ﬂ@ mraoldiinsuﬁ v ofin

di chl or onet hane n of di net h e (54.8

164 ddi ti d
Ty and tri et Ranarometiate & sikeAdra8Ys Atap i oirrie WESRY %o ror)
I s added g p%ﬂud?aﬁyrwsfe (s RALTES rﬁrfnoﬂOme.«hg&he/éHHﬂronf@m ;i§eptbpglLaL i ng

at room 30 tenperature, the batch Is poured onto a m xture of saturated
NRI CI sol uti omnethdxy-d€1-methyirepaenybanzene (187l &ZABEmmpt)hlnoBcdmthn iNet her

250 h nbi 50
M each t1 ) 290l SRARDTRAIIN G FeAd ey S SUERS A PaR e LT due
i s chromat ogr 3p G @aysSilh | a?a||e1als%%ondaatch(|sldaﬁ@d obﬁ@@ﬁlﬁ‘ﬁé@h&ﬁﬁ}’duﬂbgr)

This isolates 3.05 g (579 a mxture of the two al deh
4- (4-i sopropy&ng- ummpaquqncmnmdm@r (Z'—QQmI)fl‘p‘addadéDIejﬂDbl-OfN&MI and
?t E |4f : agfiﬁm %9%%?&%%8?%%@{%6&%8%% P 1o BEIRSS e combined. The

514- (4-1 sopr opichigroffsthavey pRasy i eeﬁafdf@w and thé hyoesuephyde lResottdctigngl am n

0)-11-1-quincilin-2-one The m xture of
4- (4- |sopropyILIrZthétm@Wtfhl‘wﬂlwormﬁWﬂQ)@OQﬂ‘Q'l rlihel cambimedraropnictaxtrasts arend

101 1 or ombeRPRRRHTNAIS (408 il 1 ek o b4t foen are Naepon. e
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



(287.4 ng, 1.79 mol ) and 2.67 m of acetic acid are stirred at room
tenperature for 3 days. The reaction mxture is stripped three tines with
tol uene and the residue is chromatographedipgn (Fl ashmaster, eluent: ethyl
acetate/ hexane). This isolates 732.8 ng (86.1% of the desired imne, in
the formof a 15m xture of 5-([4-(4-isopropyl-2-nethoxyphenyl)-2-hydroxy- 2-
(trifluoronethyl)hexylidene]am no}-1H qui nolin-2-one and 544-(4-isopropyl- 2-
met hoxypheny 1)‘,19%?5'.)@,1 A Yoorn r{@ﬁqf))r‘ka't% rel for kb WOU A TEtHRY PrRe Hitutd Eﬁﬂ@ré@bﬁ%tthqu

nol i n- 2- one. ure of 4-1sopropyl-2- net hoxy hen¥ 2- hydr oxy- 2-
20t ri f 1 uor ometshigligmer g1aesnépeaﬁnltar)anﬂ4hquealduens mta@hedam diethyl ether
54[ 4- (4-i sopr

met hoxyphenylﬁzﬁg&ﬂﬁh T&?yorgaﬁﬁWsefstqulhﬁgéw&?ewm/Bﬁlgﬁt(sp|r'a|eef1aeq W%})?nclqu n
ol i n-2-one (5%{eA8ried- (&Q’foc b)Chl%nihtégr@ph?dJnlélh@ INel@ntdithpl or onet hane and

I s adm xed dropw se at a 1M solution of boron
tri broni de5i n agetate/besanehgives 542 @ (8% 00e)raf agmpdure: ofrd-6d-igoPrabHa-f hours in

the 25 t

mixt tre. of - sat U BORITESHI G oty R BRI B TR SH ol Raf R RgBRD 2
with 100 ofm@thbs(,bprﬁéwla@ﬂyéf&ytsimtﬁwz-gﬁﬂwmmwmehtfmén2|00maud es. The
ethyl acetate phase is separated of e agueous ghase IS extracted a

further tine WStTH)arnd?2. ZQQEHQVOOBDGﬁHNhGWNW@r{ﬁ%@ SP%ani c extracts are
washed with water (20 m) 30 and brine (20 m) and dried and the solvent is
renoved on a rotary evaporator. Repeated chromatography (Flashmaster,

di chl or omep hange(41R6 -R-etRsxyphedya-H R-(8ifl bhﬁnd hegas-grgiound.
- 126- 1Hn¢NR/R %300 NEZW gﬁ* ° y}rg f@rd)ay i ﬂ?) T 95 215 (2H),

2.36 (1H), de(minfurenfal(4- mpromi&memx%be!%g? ?‘m;irmar Bf( rflupomethyl)- 7. 34
(1H, 8.18 ”'I%x-é-e%gpér?d gt—](;t—lsc?propyI-2—methoxyphenyl)—2—hydroxy—3—methyl—2—
(trifluoromethyl)pent-4-en-1-ol (4.69, 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



54111

a, 2a, 41/ 1-7-1 sopropvl- 2, 5-di hydroxv-4-ethyl -2-(trifluoronethyl)-1, 2.3, 4-

t et rahydr onapht hal en- 1-yl | am nol - 1H qui nol §g%_.2-one 10

544- (4-1 sopropyl - 2- net hoxyphenyO- 2- hydr oxy-2-tri fl uoronet hyChexyl i denej am no
| -11- 1-qui nol i n-2-one The m xture of

4- (4-i sopropyl-2- net hoxyphenyl) - 2- hydr oxy-2-(trifluoronethyl)- hexanal and

4- (4-i . ; % :
(4-isopr o%ezh%agmmnaﬁgm(@é%@ %&.ﬁ@s%&@%@ﬂsﬁa (57%) of a mixture of the

f
15(trifluoro pent ana , no- 1I—?— qui nol i n- 2- one
(287.4 ng, 1. teoraidehydesd4A463opriopyl2-meethbxyphanyl)ed-oygraxyr2(riflucrosaethyl)-

tol uene and « MexeBal ik & San BRIt e lhRP R R it ety
acet at e/ hexang)rif|u-5%,ﬁetmbah@$13§54. 1 ng (65.1% of the desired imne, as a

20m xt ure of 114- (4-i Sopropyl- 2- net hoxyphenyl) - 2- hydr oxy- 2-
trifluoronbt hyphexyli dene] am no}-1H- qui nolin-2-one and 5-{[4-(4-isopropyl-2-

ot n 2 bne. it Rp o e pon BRSSP PR RO ey .
25trifl uor orretgmp,lb}qu_bg,ﬁaﬁ,j,@na,ﬁ@} - 1H qui nol i n-2-one and
5-([4-(4-i - 2-
T s s et s
and adm xed d&@&ﬁﬂ%&%&%@d%@ﬂ"éﬁ%@ﬁ p%%"yb%f}ifé{ﬂ%f?m?th'%or on - 127
- tribromge i(ﬂifmio@&hefwwgbhmJ (890 g, 318 m'f'riuq:]ﬁ 5 amiddin Beq@inlim2bedd hours

e

in the tenperature ran etween -20 and 0C, e batch is poured onto a

m xture of sat(@Badengsddidummpiband dif7cat pbacetis agid are shiredat reem di | ut ed

othyl " acet at o etrwrE R 3 Gp iy ditedpRci Hiflre 5RARRS HueB e e ol 2
further time vdrddthetre¥iduadasichatematedrafhed dh (Flaskrbasrd, lueanicthy dcerrés are
washed with water (20 m) and brine (20 m) and dried and the solvent is

renoved on a rhexang) shipsciates 73Rdpewt (86 Thi ohestpsiiedyimime -8 thefarsr of a
o enen: (Shaihy R B SRR 2 ORI Ll 25 orpoune
1.88-2.04 (trifluoromethyl)hexylidene]amino}-1H-quinolin-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.



(2H), 2.33 (1H), 2.62 (1H), 3.24 (1H, lying partly beneath the sol vent
signal), 4.99 (1H), 6.44-6.51 (2H), 6.58 (1H) 6. 60-6. 70(2H), 7.32 (1H),
8.20 (1H). Exanple 112 15 N

(5a, 6a, 8, 61-8-Et hyl- 3-i sopropvl-542- net hyI qU| nazol i n-5-vl am nol- 6-
(trifluoronethvl)-5.6.7,8-tetrahvdronapht hal ene-1, 6-diol 20The m xture of
1,1,1- trifluoro 24(2- rrethyl qui nazolin 5-ylim no)- rrethyll 4- (4-

i sopropyl - 2 1 Ay 3 t

met hyl qui nazol | nwwm{?ﬁ;@? 1+4 5( 4695801 ?‘gj\?["'j 21T b‘?“{"l })%né;?f%%ﬂ g362 ol
(558.2 g, 1. 18HM2059 (1HY, 2084 erHY, 5004 (1), 6145 (U, 6]‘5136 Géf(ﬁbﬂ&,s? GdgdH) Bd8i n
Exanpl e 110 and 5-am no- 2- net hyl qui nazoline is dissolved in 5.1 m of 25

di chl or onet hat®hnd adni xed dropwi se at -20C with 1179 m of a 1M solution
of boron tribromde in dichloronmethane. After stirring for three and a half
hours in the tenperature range between -20 and +5C, the batch is poured onto
a mxture df Extamipleetiisodi um hydrogen carbonate solution and ice, diluted
with

oo

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



- 128 - 100 m of ethyl acetate and then stirred vigorously for 20 m nutes.
The ethyl acetate phase is separated off and the aqueous phase is extracted
a further time with ethyl acetate (50 ml).qpfhe conbi ned organic extracts are
washed with water (20 m) and brine (20 m) and dried and the solvent is
renoved on a rotary 5 evaporator. Repeated chromatography (Fl ashmaster

di fferent phases, eluent: dichlorornethane/ nethanol) gives 30.5 ng (11.3%

(()ZSH; heldgg' E i%&@%@dl&ﬁﬁr%tmgg*@istlrﬁ@gQQ ihTe'Q_Daﬂa dﬁﬁﬂ‘ hoﬂirﬂlﬂg}ﬁﬁSS
par tly beneat Itemperaetuﬂevrangeshagwaer) —2@ and 0CCrghe mt554$ peared2eto Bmpdurelsy) |
13 (18, 7. 74tu(ralg_ebd sod|um hgrdl_ggen carbonate solution and ice, diluted with 100 mi of
ethyl acetate and then stirred vigorously for 20 minutes. The ethyl acetate phase
5 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 & rotary evaporator.
Repeated chromatography (Flashmaster, different eluent systems) gives
30.1 mg (11.25%) of the desired compound.
10  1H-NMR (300 MHz, CD3;0OD): § = 0.91 (3H), 1.00-1.09 (6H), 1.69 (1H), 1.88-2.04
(2H), 2.33 (1H), 2.62 (1H), 3.24 (1H, lying partly beneath the solvent signal),
4.99 (1H), 6.44-6.51 (2H), 6.58 (1H), 6.60-6.70 (2H), 7.32 (1H), 8.20 (1H).

Exampie 112
15

(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



Exanpl e 113 15

541( 1a2a, 4b) - 7- 1 sopropvl- 2, 5- Di hydr oxv-4-ethvl-2-(trifluoronnethyl)-1 2 3 4-
t et rahydr onapht hal en- 1- vl | am no) - 2H qui nalipg=- 1- one The m xture of

5- ([ 4- (4-isopropyl - 2- met hoxypheny1) - 2- hydr oxy- 2-
trifluoronethyl)hexylidene]anino}-ZH—quinoIin-l-one and

5-{[4-(4-isopropyl -

20met hoxyphenxba . d?)étﬁh%\é%?até@hh%ea stifrbél Migdrousty fyd 20 aibites dERe ety no} - 2H

qui nol i n-1-one (500.8 nrol prepared fromthe m xture of al dehydes
descri bed in Emtatﬂpha_&e)lsasﬂm@at@ﬁh amﬁt@awqu&ahaﬁeelslegd@ﬁ%amqrn 4.6

m of dichlor t hane t
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and a hal f 25yRaestr(20irAl) ahe Bried@0ahl) aedrdiigiearibtheessivedtds rathovedontdrothat ch
I's poured onto a m xture of saturated sodi um h%/dro en carbonate sol uti on and
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and the solvent is renoved a rot aré evapor at or. Chronat ography on the
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Example 113

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



(1H), 4.98 (1H), 6.58 (1H, 6.62 3.25 (1H, lying partly beneath the sol vent
signal), (1H), 6.81-6.93 (21-1), 7.13 (1H), 7.32 (1H), 7.62(1H. Exanple
114 10 4-1111 a, 2a, -129 -

48) - 7- 1 sopropv1l- 2, 5- D hydr oxv-4-ethyl-2-(trifluoronethyl)-1, 2,3, 4-

t et r ahydr onapht hal en- 1-yl | am no} -1, 3-di hydr oi ndol - 2-one The m xture of

54[ 4- (4-i sopropyl-2- met hoxyphenyl) - 2- hydr oxy- 2-
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Example 114

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.



and ice, diluted with 100 ml of ethyl acetate and then stirred vigorously
for 20 mnutes. The ethyl acetate phase is separated off and the aqueous
phase is extracted a further tine with ethybp.acetate (50 ml). The conbi ned
organi c 25 extracts are washed with water (20 m) and brine (20 m) and
dried and the solvent is renpved on a rotary evaporator. Chronatography on
the Fl ashmaster (NH2 phase, el uent: dichloronethane/ nethanol) gives 38.6 ng
(13.8% of the QR : ( , ; E
0.90(3H), 1. Og-l-g.ﬂ?‘lﬁ ?‘gﬁf!a" %‘6@?%%%‘ E’1'31@8930 %gﬁ/(%glﬂ?? (@33@(@%309) 12'.6%;32 '(()(:)LH) ,
3.19-3. 40 (31{2H), 13011 PR 65 (ddnSath3t4le(Iating padiyabgneath 8Be (atr, signaly

(199.75.35. (1500 By olAn o5 o) 6.5 (B0 B v, 709 (11

5 Example 115

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.



5 Exanpl e 115 5-{1(1 a,

2a,411)-7-1 sopropyl -2,5-Di tivdroxv-4-ethyl-2-(trifluorornethyl)-1,2,3410

t et r ahydr onapht hal en- 1- vl | am nol -i sochr omep41-one The m xture of

54[ 4- (4-i sopropyl - 2- net hoxypheny1l) - 2- hydr oxy- 2-

trifluoromethyl)hexylidenel am noyi sochronen-1-one and 5-114-(4-i sopropyl - 2-
nmet hoxwhenyl) - 2- hydr oxy- 3-net hyl - 2-tri fl uor onet hyppent yl i dene] am no) -

i sochronen-1-q

al dehydes descrllgmgi?dﬁ MHZ Ije'eﬂ%%)j%%g‘la g??gcmggﬁl?? gﬁ)etqr‘gadlggs%@?/e
in 6.22 m of (mﬂ):,lﬁ3)2()‘IH),Iiaﬁﬁa(ﬁ-myj3eﬁﬁﬂ1>bedyldgcmam1ysbe:aeath2l3€swmelmt signal)nl of a
1M sol uti on of borontrlbr Q n rin or three
and a hal f hodr% {1k ﬁé@&&?@*h%@éj} gﬂ'@ 96&96@ 932AP§??C(2?'§C,5 h(ng%atch S
poured onto a m xture of saturated sodi um hydrogen carbonate sol uti on 20and
ice, diluted wwth 100 ml of ethyl acetate and then stirred vigorously for 20
m nutes. The Exaphplacttéate phase is separated off and the aqueous phase is
extracted a further time with ethyl acet atej,SO m ). The conbi ned organic
extracts are washed with water (20 m) a Brine (20 m) and dried and the
solvent is renoved on a rotary evapor at peat ed chromat ography on the 25
Fl ashmaster (NH2 phase, eluent: dichl ’* met hanol ) gives 9.2 ny
(2.8% of the desired conmpound. -131 1H I\/R'!E4OO WMHz, CD30D):= 0.91 (3H),
0.98-1.11 (6H), 1.67 (1H), 1.99-2.05 (2H), 2. (1H), 2.62 (1H),

F

NH

5-{[{1a,20,48)-7-Isopropyl-2,5-dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3.4-

tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

10 The mixture of 5-{[4-(4-isopropyl-2-methoxypheny!)-2-hydroxy-2-
trifluoromethyl)hexylidene]amino}-8-fluoro-1H-quinolin-2-one and 5-{[4-(4-
isopropyl-2-methoxyphenyl)-2-hydroxy-3-methyl-2-
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).



3.25 (1H, lying partly beneath the solvent signal), 4.97 (1H), 6.56-6.62
(2H), 6.87 (1H), 7.02 (1H), 7.31-7.45(2H), 7.58 (1H). 5 Exanple 116 O
54[ (1 a, 2 a, -132-

4,8)-7-1sopropyl -2, 5-di hydroxv-4-ethvl-2-(trifluoromethyl)-1, 2,3, 4-

t et rahydr onapht hal en-1-vI | am nol - 8-f| uor o- 1H aui nol i n-2-one 10 The m xture
of 54[ 4-( 4- isopropyl 2- met hoxyphenyl) - 2- hydr oxy- 2-

trifluoromet her 30’@%9@!&00? CE: Bcwﬁm quionehionepr Onesane) 5t 684 .03-

i sopropy1- 2- met hoxy p 2-hydr oxy- 3- net hyl’:

trifluoronet h)(?l)-l))@m&l(ﬂd)st?eﬁ&(ﬂ hib)Z%Zfa (1thylogna!ﬁwbamam-tbemble(rﬁs@nm@, 1.38

nmol ), prepareg t L in Exanple 110 15and
5-am no- 8-f| uﬁr%é ﬁﬁﬂn)]thfﬁ)ﬁ% %ngqsaégﬁhiggaégi@@?gﬂh of dichl or onet hane
and adm xed dropwi se at -10C with 13.81 m of a 1M solution of boron
tribromde in dichloronethane. After stirring for three and a half hours in
t he t enper at ulExamplgeltet ween -10 and +5C, the batch is poured onto a

m xture of saturated sodi um hydrogen carbonate solution and ice, diluted
with 20100 M of ethyl acetate and then i ffred vigorously for 20 m nutes.
The ethyl acetate phase is separated off he aqueous phase is extracted
a further tinmne with ethyl acetate (5 onbl ned organi c extracts are
washed with water (20 m) and brine (2 rﬂ)Hana dried and the solvent is
removed on a rotary evaporator. Repeated chro ography including HPLC
(different phases, 25 different eluents) giv ey (9.4% of the desired
conmpound and 9.9 ng (3% of the conpound whilchsis epineric in position 4
(characterization is in Exanple 117).

2]

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



- 132 - 1H NWR (300 MHz, CD30D): S = 0.91 (3H), 1.00-1.10 (6H), 1.68 (1H),
1.88-2.03 (2H), 2.32 (1H), 2.62 (1H), 3.25 (1H, |lying partly beneath the

solvent signal), 4.92 (1H), 6.39 (1H), 6..4936.63 (3H), 7.19 (1H), 8.19 (1H).

5 Exanple 117 0 5H1( |

a, 2a, 4p) - 7- 1 sopropyl - 2, 5- D hydroxy-4-ethyl-2-(trifluoromethyl)-1, 2,3, 4-
t et rahydr onapht hal en-1-yl | am no) - 8-f | uor o- 1H qui nol i n- 2-one 10 The
synt hesi s of é%r?@ﬂ@ﬁl@ghé\@% Rertdd 8efdntioRsRy It SO.Fpyriiife EBmphd4. Adfert he

desi red conpound are obtai ned

10

15

20

25

30

three-hour stirring at roomn temperature the reaction mixture is poured onto a
mixture of saturated NH,CI solution and ice. It is extracted three times with
methyl fert-butyl ether. The combined organic extracts are washed twice with
brine and dried (Na;S04). Following removal of the solvent on a rotary
evaporator, the residue is purified by means of flash chromatography (silica gel,
eluent: hexane/ethyl acetate). This gives 290 mg (29.2%) of the desired

aldehyde as a mixture of the two diastereomers (in each case as a racemate).

5-{{4-(4-Chloro-3-methyl-2-methoxyphenyl}-2-hydroxy-2-
(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
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).

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
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.
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).



1H NWVR (300 MHz, CD30D): | = 1.05-1.18 (9H), 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 Exanple 118 541(1 a, 2 a, 4a)-7-chl orot3d,-5- D hyd
roxv-4-ethyl-6-nethyl-2-(trifluoronnethyl)-
1, 2, 3, 4-tetrahydronapht hal en- 1- vl | am nol - 1H qui nol i n- 2- one 20
4- (4-Chl oro-3-net hy(-2- rret hoxyphenyl) 2- hydroxy-2-(frifluoronethyChexanal 1

g (2.93 Mol ) 1pf.nMR43 b yd awimxxmseﬁmh)(aﬁ)(szdsmr@aet hyl') -
hexane 1,2-diol (pre are n an to the sequence described I n Exanpl e
110: acetyl at i(oH),d3.01 mu-lhcﬁ@&ﬂjd))(ﬁ 4ﬁg(ﬂ+h)eﬁcﬂa (1FH)|. 658(14Pl E2niirt), 8138 (1H),
acetyl group, ei&e{ ification of the phenol, Wttig reaction, ene reaction,
reduction of th H}133 - ester to the al cohol) is reacted conventionally
wi th 803/ pyridine conplex. After three-hour stirring at roomtenperature the
reaction mxture is poured onto a m xture of saturated NH4Cl sol ution and
ice. It ishextthample tHee tines with nmethyl fert-butyl ether. The conbi ned
organi c extracts are washed twice with 5bri ne/and dried (Na2804). Foll ow ng
removal of the solvent on a rotary evapor@tor, the residue is purified by
means of flash chromatography (silica g ent: hexane/ethyl acetate).
This gives 290 ng (29.2% of the desirg [Je as a m xture of the two
di astereoners (in each case as a racemate). MO
5- 0- (4- Chl or o- 3- net hy1- 2- net hoxyphenyl ) - 2- hyd
(trifluoronmethyOnhexylidenel em nol -11-1-qui nojA
4- (4- Chl oro- 3- net hy1- 2- net hoxyphenyl) - 2- hydr g 2-(trifluoronethyl)hexanal
(290 ng, 0.86 mmmol), 5-am no-1H quinolin-2-ong (137.4 ng, 0.86 mml) and 3
m of acetic acid are stirred at roomtenperature for two days. The reaction
15m xture is stripped twice with toluene and di chl oronet hane and the residue
i s chromat ographed (Fl ashnaster, el uent di chI ororret hane/ net hanol Thi s
i sol ates 327. .’m . 49. HW7-chlare : 416 2 : hy1 2-

met hoxypheny1l),- [ ' |

-et k —2-0

one, as a m xt E—8S a racemate)
20The i m Rg deges h#ge(ilz eo/gfaﬁtmar s@rﬂsbnad mﬁm@am mdt%%rébbw&d?(s&t hyl 2-
met hwo/ pheny1) - 2- hydr oxy-2-trifl uoronmet hyphexyl i denel anm no} - 1H-qui nol i n- 2-
one (327.8 ny,Examm@s TiBpir) Jhe fosmi oftar tagetrde i Racemaie cleavagetsl dessnibed améeand
this initial %{J‘@Jvﬂe i S adpg1xed dropwi se at -40Cwith 6.82 m of a 1M
solution of B A9 &*@AIRF onet hane. After three hours of stirring in the
tenperature range 25 between -40 and +10C there is no | onger any starting

material present. The
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



reaction mxture is poured cautiously onto a m xture of saturated NaHCO3
solution and ice and is extracted three tines with ethyl acetate. The

conbi ned organic extracts are washed with-{asi-ne and dried over Na2SO4 and
the residue, follow ng renmoval of the solvent on a rotary evaporator, is
chr omat ogr aphed. 30Repeat ed chromat ography (various systens, eluent:

di chl or onet hane/ net hanol ) isolates 9.3 ng (2.9% of the desired conpound
(contam nated) and 39.2 ng (12.3% of thegcompound which is epineric in
position 4 (see Exanple 119). - 134 - i NMR (300 MHz, CD30D): 8= 1.08(3H),
1.85-2.10 (3H), 2.22 (3H), 2.40 (1H, 3. {er, 5.08 (1H), 6.48 (11-1),
6.59 (1H), 6.68 (1H), 6.82 (1H), 7.38 g-1F 88 (1H). 5 Exanple 119 O

541(1 a, HN

2a, 4,51-7-Chl oro- 2, 5- D hydr oxy-4- et hvl - 6- rret h-(t rifluoronethvl)-

1, 2, 3, 4-tetrahydronapht hal en- 1- vl | am nol - 1H-@uithol i n-2-one 1039.2 ny

(12 3% of the conpound |dent|f|ed in the ti™esyere obtained (see Exanple
118) in the formof a racemate. Racemate clea%age is described in the

foll owi ng exanpl e. Exanples 119A and 119B 15 54(1 R 2S,

4S) - 7- Chl or o- 2, 5- Di hydr oxy- 6- et hyl-4-et hyl-2-(trifl uoronethyl)-

1,2, 3, 4- tetraMtMEnMd)él 6hlc&@@ 5-&ihydrd -ﬂ-mat I4'reth I-2ftsiflancbréethyl)- | S
2R4R) 7-ch|or02 . D- dlh ; (trifluoromethyl)-1
.2,3,4- tetr dhaspdrHR! A 2%ne 20 The

corrpound reci __ ep a,toﬁ(g nto its enantioners

by neans o c?ﬁaﬁ (@lﬁ%@%}l ra? gﬁ?‘AngpHe%@gﬁ?: x2ane/ ethanol ). This

gives 43.2 ng t(lﬂllorEI%)etIWI)rmxgllww]amtﬁrzm-qetr@mm‘bone|(Bt&6 mg, 0.76 mmol),
prepared from the aldehyde described in Example 118 and 5-amino-2H-quinolin-

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




10.5 -12.7 mnutes) and 40.7 ng (45.2% of the other enantioner (retention
time: 15.1-18 mnutes). No conclusion can of course be drawn concerning the
25 absol ute stereochem stry. Exanple 120 .436135 - 541(1 ca a. 4 a)-7
-Chloro-2 ,5-Di hvdroxy -6-nethyl-4-ethvl-2-(trifluoronmethyl)- 1 ,2

, 3, 4-tetrahv dronaphthal en-1 -yl | am no)-2H quinolin-1-one

55-114- (4- Chl or o- 3- net hy1- 2- net hoxyphenyl ) - 2- hydr oxy- 2-
trifluoromethyphexylidene]am no}-2H quinolin-1-one (366 nyg, 0.76 mmol),
prepared fromthe al dehyde descrlbed in Exanple 118 and

5- am no- ilx!'."‘ﬂ.ﬂi’.!ﬂ' Aloe -2y Dt -8-methiy|-fietilyic?
initial chargq '§‘ | '
boron tri bronm-de - of stirring in the

temperature T apgempe 3/@%51 of fHé ecshal a&@@.demred irﬁtHéOtlﬂé)WGﬂi oBfined @eki Ng

mat eri al present e reaction mxture I's poured cautiously onto a m xture
of saturat®d xaagse 420yin e farr dof eeragamate Racaraatecdeavagseistdasssbed imthet hy|
acetate. The gol[orté)yned O"%ifl?l c extracts are washed with brine and dried over
Na2SO4 and t hé® g &&a ‘l owi ng 15renoval of the solvent on a rotary
evaporator, is chromatographed repeatedly. This isolates 10.5 ng (3% of the
desired conpound (slightly contam nated) and 12.7 ng (3.6% of the conpound
which is epi rr&ﬁacnphsmi!sﬁ/aod R1Bee Exanple 121). 1H NWR (300 MHz, CD30D):
S=1,09 (31-1), 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). Exanple
121 10 5{[(1R.2S.45)-7-Chloro-2.5-Dihydroxy-6-methyl-4-ethyl-2-(trifluoromethyl)-

1,2.3 4-tetrahydronaphthalen-1-yljJamino}-2H-quinolin-1-one and
5-{[(1S.2R.4R)-7-chloro-2 5-Dihydroxy-6-methyl-4-ethyl-2-(trifluoromethyl)-
1,2.3 4-tetrahydronaphthalen-1-yllamino}-2H-quinolin-1-one

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-



- 136 - 54f (1 a,

2a, 4j 3)-7- Chl oro- 2, 5- Di hvdr oxv-6-net hvl -4-et hyl -2-(trifl uoronethyl)-

112, 314-t et rahvdr onacht hal en- 1- vpmi nol - 2H. g4t nol in-1-one 12.7 ng (3.6% of
t he conpound identified in the title were obtained (see 5 Exanple 120) in
the formof a racemate. Racemate cleavage is described in the follow ng
exarrpl e. Exanples 121A and 121B 10541(1R 23

4S) - 7- Chl or 0- 21 3 igydii@ve&.ﬁwmﬂ e BnkstRaid Fﬁb o eaﬁ.hbﬁha admixed

12, 3 4-t et rahydronapht en-1-yliam nol-2H oul noli n-1-one
541( 1S, 2R, 4R) - c?ropmlaﬂat-ﬁosr;muﬂyaﬁdmyotsar‘rMaqiutmn of hotoretribromidevior onet hyl ) -

1,2,3,4-tetrah h hal la 2H: I

recl ted i n BENBIaIeas: AlE FUTOR A tyath B e temBRaty RroR YRR s
of chiral HPLC40<‘a‘Hdai®°a:t<tHe?e5slao |GAGER Riny dl@r’ﬂﬁ?%@feﬁéﬂ@i@senﬂ'hlfr% @iahen 28. 1
ny (43.9% of one enantiomer (retention time: 13.8 -16 mnutes) and 33.3 ngy

(529% of te omhduredspovredreautiousieantoohmixtuee ofisatacted NaHGO; splutibon@ngt ai ns

13.6% of a contam natin and 1. 6% of t nt i i.ng the
shortoer retent'FBA -%@fﬂa@%@@egﬁw@a Slfa%%%tles ﬁ oﬁﬁ()\ﬁ 8591%@?ni ng
20t he absol ut egaiRi€ AR RASRE WithBrEPAR) dA&d 035@%?9@1 akd. the reS|due following

4a) - 7- Chl or 0- 2, 5- Di hydr oxv-6-nmet hvl -4-ethyl -2-(triftuoronet ?1/
1, 2, 3, 4- t et r ahipaaeh phthessalvent an aaﬁﬁamevmamnﬁmomﬁéograp ed repeatedly

o (1. (4 Ol or gyt gL K1 2P7 TS POXYRIATNG n@ e BN 1Eamaminateg) o6 o

prepared fypom {havmRdgpdgHeece,0PRds =M .68 38R) e 842 FNBHY, 2@ PMEN-
(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



- 137 - 1-one, is dissolved in 4 m of dichloronethane and the solution is
adm xed dropwi se at -40C with 8.5 mM of a 1M solution of boron tribromde in
di chl oronet hane. After stirring for threeqggours in the tenperature range
between -40 and +10C there is no |l onger any starting material present. The
reaction 5 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 gafarﬁ?\%fdrﬁ?é SoeRt amhsfbrwewp&ramﬁsaétﬂoﬁfatsgk ved rbpdstediyand
the residue, follow ng renoval of the solvent on a rotary evaporator, is

chr omat ogr aphéhlsrleqﬂatﬂsebﬂymglﬁ$§°/i>)sQflth@§§eEOmD0rmgd(5 2% of the title

(3 5. 25" (s NAR Stomp Kbt y50 Wi hepo el Sepafo @bz a2y

7.18 (1 7. 7
4-ffi I(aH)Za 41 ) 2@ g%y) g 25% g?lﬁ((gm)t(h?é@ﬁﬁis%ﬁa} aﬂbe?%?thttp Ffslotljvornérret hyl ) -

1, 2, 314- teirablgdat)naﬁlt(hhﬂ).e&28 @BZéﬁHh(ﬁ 89_(‘8=|l;||7l‘%fﬁ1|hdol 2 one

544- ( 4- Chl or o- 3- net hyl - 2- net hoxypheny1) - 2- hydr oxy- 2-

20t ri fl uoronet hyl ) hexyli denel am no). 1, 3-di hydroi ndol - 2-one (295.8 ng, 0.63
mol ), prepar gqa éﬂg’n-'tzlae al dehyde descrl bed in Exanple 118 and 5-am no-1, 3-
di hydr oi ndol- 2-on is dissolved in 3 nil of dichloromethane and the
solution is adnmi xed dropwi se at -40C wit¢n 63 ml of a 1M solution of boron
tribrom de in dichloronethane. After iqg for three hours in the

t enperature range between 25-40 and +1(Q &Fj S no |onger any starting
material present. The reaction m xt urce ®#d cautiously onto a m xture
of saturated NaHCO3 sol ution and ice and i¥W.extyacted three tinmes with ethyl
acetate. The conbined organic extracts are washed with brine and dried over
Na2SO4 and the residue, following - 138 - [fenovdl of the solvent on a
rotary evaporator, is chromatographed repeatedly. This isolates 19.1 ng
(6.699 of the title conpound. 1H NWMR (300 dHz, CD30D): *= 0.90 (3H), 1.69
(1H), 1.80-2.00 (2 3.25-3.43 (3H, the signals lying
partly beneat B-{l{He 4-ethvl-B-methna-2a(taflugromethyl)-so (1H) ,

- 05 (1H)10 Exqr?é i-tet"rahvdron@thalen 1-yllamino}-8-fluoro-1H-quinolin-2-one
5-{[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




(,) 5-{f( f

cr.2a.4/3)-7-Chl oro-2, 5-Di hydroxv-4-ethyl-6-nethvi-2-(trifluoronmethyl)- 101
2 3 4-tetrahydronapht hal en-1-yl | am no} - 8-fikgor o- 1H qui nol i n- 2- one

5- ([ 4- (4- Chl or o- 3- net hyl - 2- net hoxypheny1l) - 2- hydr oxy- 2-
trifluoronethyl)hexylidene]am no}-8-fluoro-1H quinolin-2-one (628.8 ng, 1.26
nmmol ), prepared fromthe al dehyde described in Exanple 118 and

5-am no- 8- f| usqg—r@t,nyﬁgfw -thiofo-28 Dlﬁ)@rd*?éﬁ@t%ﬂfb -irfetiyI D-(EHifi@dromethyl)-
di chl or onet hane an e solution is adm xe ropvmse at -40Cwth 12.6 m

of a 1M sol ut ich3dttetranydranapbhthatentd-ylig e hBduere- hhag @N&tirring for

three hours i s no | onger
any starting %%ﬁ"ﬁ%ﬁ%@ﬁ%g '#ﬁggﬁ'@ﬁ%??\%ﬁé]‘-?nd'jﬁ?ﬁg%egﬁg%gbg@{o?gut i ously
onto a m xtur enaﬁtlcﬁﬁéww ﬁfbd}@ﬂ@@hurapHchqmmmbalm andeivergxtracted three
times with ethyl 20 acetate. The conbi ned organic extracts are washed with

brine and @ri hdxmefetms(ﬂhm@lveméti@mgd&é%)m|on@v&nag1t|pm\(aeteolﬂon tiae:

solvent on a ro eva tor h Fla

cluent: i chi & brituh HBRRET RBHo:S i LBy o R S0eb ¥hgfydmelfofFpR me:
desired conpoypd-132 geNolc%ﬂ'ﬁI@'@h 821 Bf course be drawn congerning the

5-{1( 1R 2S, 4S) 7 Chl or o- 2, 5- Di hydr oxv- 4- et hyl - 6- net hyl - 2- (trifl uoromnethyl) -
1,2, 3, 4-tet ralapaolutmﬂermi‘@w&tryl | ami nol - 8-fl uor o- 1H qui nol i n-2-one and -
139 -

5-ff (1S, 2R4R) - 7-chl or o- 2, 5- Di hydr oxv-4-et hvl-6-nmethyl -2-(trifluoronethyl)-
1, 2,3, 4-tepr alpy@dpgprapteshal en- 1-yl | am no) - 8-f | uor o- 1H-qui nol i n-2-one  The
conmpound recited in Exanple 124 (35.4 ng) is separated into its enantioners
by neans of chiral HPLC (Chiralpak 1A 5 wmH, e/l uent: 5hexane/ethanol). This
gives 14.5 ng (41% of one enantioner jon time: 9.1 -10.4 mnutes)
and 17.5 ng (49.4% of the other enantciI ~8hention tine:

(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).



10.9-13.2 mnutes). No conclusion can of course be drawn concerning the
absol ute stereochem stry. 10 Exanple 125

(5a, 6a, 8, 6) - 3- Chbr o- 8- et hyl - 2- net hvl - 5- [ 2-@gt hyl qui nazol i n- 5- vl am no] - 6-
(trifluoronethyl)-5,6,7,8-tetrahvdronapht hal ene-1, 6-di ol

151, 1, 1-Tri f |l uor o- 24( 2- net hyl qui nazol i n-5-yl i m no) met hyl- 1- 4- (4-chl or o- 3- net
hyl - 2- net hoxyphenyl ) hexan-2-ol (353.1 ng, 0.74 nmol), prepared fromthe

al dehyde descElxlgﬁqimbnu@(anpl e 118 and 5-am no-2-net hyl qui nazoline is
dissolved in 3.6 m of dichloronmethane and adm xed dropw se at -20C with
7.36 M of a lM sol ution of boron tribrogide in dichloronnethane. After
stirring for three and a half 20 hour . the tenperature range between -20
and +5C, the batch is poured onto a m fCFsat ur at ed sodi um hydr ogen
carbonate solution and ice and is extfactedtH ee times with ethyl acetate.

The conbi ned organic extracts are washed w' Fne and dried (Na2SO4) and
the solvent is renbved on a rotary evapor at epeat ed chr omat ogr aphy
(Fl ashrmaster, different phases, &tient: 25 di¢hhl oronet hane/ met hanol ) gives

34.6 ng (10.19% of the desired conmpound. 1H (300 MHz, CD301)): 6 =
0.95(3H), 1.70(1H), 1.85-2.07 (2H), 2.23 (3HP, 2.38 (1H), 3.35 (1H, the
signal lying partly beneath the solvent signal), 5.09 (11-), 6.76 (1H), 6.82
(1H), 7.18 (1H), 7.78 (1H), 9.59 (1H).
5-{I{1a.2a,4a)-7-Chloro-2,5-Dihydroxy-4-ethyl-6-methyl-2-(trifluoromethyi)-

5 1,23 4-tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one
5-{[4-(4-Chloro-3-methyl-2-methoxyphenyl)-2-hydroxy-2-
trifluoromethyl)hexylidenelamino}-7-fluoro-1H-quinolin-2-one (367.3 mg

{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!)-

1,23 4-tetrahydronaphthalen-1-ylJamino}-7-flucro-1H-quinolin-2-one




-140- Exanmple 126 0 5-{1.(1la, 2a,40-7-Ch
toro- 2, 5- Di hydr oxv-4-ethvl-6-nethyl-2-(trifluoronethyl)-
51, 2, 3, 4-t etrahvdr onaoht hal en- 1- vf | am nol -944£| uor o- 1H qui nol i n- 2- one
5-{[ 4- (4- Chl or o- 3- net hyl - 2- net honi pheny1l) - 2- hydr oxy- 2-
trifluoromethyphexylidene] am no}-7-fluoro-1H quinolin-2-one (367.3 ng (0.74
mmol ), prepared fromthe al dehyde described in Exanple 118 and
5-am no- 7- f | uqhe-ratefiid &sthpourd @étsneduﬁ E)dahiplé‘UQBQWQ ﬁigPris Sépdtatdd pionet hane
10 and adm xed dropwi se at -40C with IM solution of BBr3 in
di chl or onet hageantigmers b msansxfrchiret HEthr(tthglmk Al 5 preeluenict i on i s
all onwed to cone sIo room fter qv ¢ r
Foom ¢ enper at ApssnREtiandl: TBis G BrEma i ihuel A Enat e ibutiiontds o o
sat ur at ed NaH@@. 5105 whihGes3afdixe n@gﬂgzg %5 6F ﬂﬁ.célﬁér bhéﬁﬁombmétembh tRhétyl 15
acetate. The conbined organic extracts are washed with brine and dried over
Na2SO4 andSt hd 3redbduminutes). dlai canoiusiesy aan of cowrseds dramin oencerpingdhe
evaporator, is,chr t ogr aphed. (Fl ashmaster, eluent:
d|chloronethaﬁgﬁwwﬁggﬁ%ééq SMIPYY i sol ates 304.9 ng (85.4%, in the formof a
m xture of the desired conpound with the conpound which is epineric in
position 4. 100 ng of this mxture are 20 separated by HPLC (Kronmasil NH25p,
el uent: hexan&xampledld? This gives 28.7 ng (27.3% of the title conpound and
38.7 ng (36.99% of the conpound which is epiperic in position 4 (Exanple
127). Exanples 126A and 126B 25 5-1111R, R)-7-Ch
| or o- 2, 5- Di hydr oxv-4-et hvl - 6- net hyl - oronethyl)l 2,3, 4-tetrahvdronap
ht hal en- 1- vi | ani nol - 7- f | uor o- 1H—qU|noh' X and 5-(f(1 S, 2R, 4S)-7-ch
| or o- 2, 5- Di hydr oxv-4-et hyl-6-net hyl- 75 (tri uoroqpthV|)1
2, 314- tetrahydronaphthalen 1-vllam no)-7-f Uy 1H qui nol i n- 2- one -141 -
The racem c conpound recited in Exanple 126 €%Z/2 ng) is separated into its
enanti oners by means of chiral HPLC (Chiral pak,,AD-H 5 p, eluent:
hexane/ ethanol ). This gives 5.3 ng (31.2% one enantioner (retention
tinme: 8.8 -11.5 minutes) and 5.0 ng (29.4% 6&f the other enantioner
(retentiopgtime: 513.7-15.8 mnutes) No conclusion can of course be drawn
concerning the

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

S

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.



absol ute stereochem stry. Exanple 127 10 5-{[(1la, 204413)-7-Chl oro-2

5-di hydr oxy-4-et hvl - 6- met hyl - 2- (trifl uoronethyl) -

1, 2, 314-t et rahydr onapht hal en- 1-yl | am no) -_74pl. uor o- 1H oui 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 cleavage is described in the

15f ol | owi ng exanpl e. Exanples 127A and 127B

54( 1R, 23, 4. 3)-7-Chl or o- 2, 5- di hydr oxv-4-et hyl-6-net hyl-2-(trifluoromnethyl)-
201, 2, 3, 4- tetrahydronaohthalen 1-yllam no).-7-fl uoro-1H oui nol i n-2-one and
5- {[(18 2R, ARExamplect28 2, 5- di hvdr oxy- 4- et hyl - 6- net hyl - 2- (tri f | uor onet hyl ) -
1, 2,3, 4-tetrahydronapht hal en- 1-vt| am no}-7-flLuoro-1H oui nolin-2-one 27.2 ngy
of the conpound recited in Exanple 127 afe {eparated into its enantioners by
means of chiral HPLC (Chiral pak 1A 5 p; ia“t 25hexane/ et hanol ). This
gives 7.7 ng (28.3% of one enantioner - -‘|?n time: 11.2 -14.5 m nutes)
and 10.4 ng (38.2% of the other enantioner} (re ention tinme: 14.5-17.9

m nutes). No conclusion can of course be dra oncerning the absolute
stereochem stry. Exanmple 128 55-f[(1a, 2a.

4a) - 4- Et hyl - 2, 5-di hydr oxv- 6- et hy1-2-(trifl dor gnet hyl ) -1, 2, 3, 4-

t et r ahydr onapht hal en- 1- vfl anni nol . - 2H qui nol ifh- P one

5-114- (4- Chl or o- 3- net hyl - 2- net hoxypheny1) - 2- hydr oxy-2-tri fl uoronet hyl) -

hexyl i dene] am no}-2H qui nolin-1-one (366.5 ng, 0.76 mmoi), prepared fromthe

al dehyde dgsciibed 50 A BhS -2 LRl Bt - dHhiSonsthyi? 1% 34

tetrahydronaphthalen-1-ylJamino}-2H-guinolin-1-one

5-{[4-(4-Chloro-3-methyl-2-methoxyphenyl)-2-hydroxy-2-triflucromethyl)-
hexylidene]amino}-2H-quinolin-1-one (366.5 mg, 0.76 mmol), prepared from the
aldehyde described in Example 118 and 5-amino-2H-quinolin-1-one, is

10  introduced 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 BBr; in dichloromethane.
After three hours of stirring in the temperature range between -40 and +10°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, CD30OD): § = 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).



10introduced in 3.7 m of dichloronethane and this initial charge is adm xed
dropwi se at -40Cwith 7.62 m of a 1M solution of BBr3 in dichloronethane.
After three hours of stirring in the tenperqature range between -40 and +10C
the batch is poured onto a m xture of saturated sodi um hydrogen carbonate
solution and ice and is extracted three times wwth ethyl acetate. The

combi ned 15 organic extracts are washed with brine and then dried (Na2SO4)
and the sol vergy d,ﬁ feef®yed on a rotary evaporator. Repeated chromatography
(Fl ashmast er, di ffer ent phases, eluent: dichloronethanei net hanol) gives 5.2
ng (1.6% of the title conmpound. The dechdtor©® conpound has fornmed during the

synthesis of the al dehyde, probably in the reduction steps. 201H NWR
(300 MHz, CD30D): = 1.09 (3H), 1.83-2.1 c®. 18 (3H), 2.40 (1H), 3.08
(1H), 5.03 (11-1), 6.68 (1H, 6.79 (1H, "®. erH), 7.02-7.13 (2H), 7.33
(1H), 7.65 (1H). - 143 - Exanple 129 HN

5-{M Et hyl - 215- di hydr oxy- 6-net hyl -2-(trifl uor hyl)-1, 2, 3, 4-

5t et r ahydr onapht hal en- 1-vi | am no}i sochr onen-fl- gne

5-{0- (4- Chl or o- 3- net hyl - 2- met hoxypheny1) - 2- h y- 2-
trifluoromethyfthexylidene]am nolisochronen-1-one (408.6 ng, 0.85 mmol),
prepared fromthe al dehyde descrl bed in Exarrpl e 118 and
5- ami noi sochr q{1p N d gt hane and this
initial chargé v ‘ 5 of a 1M sol ution
of BBr3 in5sdi Qbir@hmhhahmmeﬁ‘-iwﬂahﬂmﬂsmbwmemﬂ-mw rring in the tenperature
range between -40 and +10C the batch is poured onto a m xture of saturated
sodi um hydr ogén{ldd#fotata3dnethy|-drmeathexyrhienyhd2-hydoxyréict ed three times with

t hyl t at dth
ari od ( NazsorSToffRU ik RiegamimiscRtldéf S SRE (A 1A (86 el * her
(I}epﬁiat ed CH] orm/epgﬁailmr(tﬁé aﬁmgt?scnﬂeg 1r¢éEEalhptma$&angleﬁ-anmonsochromen-

i chl or onret hane/ net hano 9 e conpound as a
st er eoi soner M-QWPGrig! 'Sﬁ‘i’i F%Pd‘)d@gﬁ%é gﬂﬁs qﬂ%ﬂ“@ﬂhﬁ |xed
preparati 9 Ofrhfifisd ﬂetwe wﬁ’ﬁ BUAPHY of 3 1N Sofdilioh BF BrB?QHFEh'chbrértrﬁﬂ?ane?O

anple 1 Ira l

After three hours of stirring in the temperature range between -40 and +10°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 then dried (Na,SO,) and the solvent
15 is removed on a rotary evaporator. Repeated chromatography (Flashmaster,
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.



N 25 (58, 6R, 8R)-8-Ethvl -2, 3-di fl uor o-54( 2- net hyl dui nazol i n-5-yftam nok
6-(trifluoronethyl)-5,6,7,8-tetrahvdronaoht hal ene-1, 6-di ol

4- (4- Fl uor o- 2- met hoxy- 3- net hyl phenyO- 2- hydggxy- 2- (trifl uoronet hyl ) hexanat
-144- 18.6 g (147 mmol) of 3-fluoro-2-nethyl phenol (Lock etal. Chem Ber.
1936, 69, 2253-55) in 150 m of dichloronethane and 16.6 nm of pyridine are
adm xed dropwise at OCwith 13.5 m (155 mmol) of propionyl chloride. The

mxture is stigigeg({4r nﬁﬁ\ﬂg BPYfRicRId- QfdPu_y[ﬂhle%i A ¥k utdir ochb e B@r.am:fs,?g,e

added. The m xture 5 is extracted with di chl oromet hane and washed w t

wat er . Dryi ng22§2553 d1 50y wif gichkieromadhargrand 1643 mi wé pyddinerarejadmigedia gi ve

20.6 g of 3-fl,uoro-2- hyl, p L, AR te. : .

3-fl uoro-2- @EW'?)%@B@F%P%W {)ﬁg%@ @Rgﬁ'%%ﬁ ngp@{?'gﬁgli fﬂﬁ%@?@@é@ﬁﬁ“?ﬂg added
dropwi se to 15tirtedfdrihd HEWRS andf100 mibh2 Mrhidioehlosici abid are ddded. THe mixture

1, 2-di chl orobenzene and 10 the m xture is subsequentl){ stirred at 100C for 6

hours. It % s soitestedimithidichlaiometbrasiadd washeshuith watero s gy sediny ont o

xtr acti on 1 sSUEPAECHRE Ry ot sPRFol Biach B 2DR%0 B3RP, C\ashea
w th saturat eﬁw_e&l@ﬂbh@ﬂnﬂ"ﬂir@;ﬁibﬁéte&ﬁzb!ﬁg@m&iﬁﬁn@lﬁ bfg-fluges-2sodi um sul phate. The
crude product is purified by 15 colum chronmat ography on silica gel

Oy ) [ :
(hexane/ et hy| mgdkylpbenyipropidpate in 2 vel ofd , grdighlorobenzene are added dropwise to

1- (4-f 1l uoro-24hyd ; 3- 3 - ) )

- (a-11 vor o- 2Ry SK3 TR By EAERH BleRaRen2anLbe P deherosbiiRelart
acetone ar@ t fe Sddtuid i8subscqoemtiestired at 100°% for 6fhquas als &8 cooledy dinned eitand
4.96 mM (79 mol ) of nethyl iodide, The m xture is boiled under reflux_ for
20 20 hours, dichieromethansg andRotradksautipuslyrnio @ mixtyrgy efieM hydroghlogs@giki um
car bonate and - I f IR PaTe [Wo (=30 : is largely
renoved and tﬁéd?%ésﬂw& |d§g§o%ﬁggpgﬁtgav%%%'gﬁds égﬁlrezjgé%wmth di et hyl

et her. The exticaiirosmetitanane the\eitractaiaes wasted wittdsaiverted eddium shiloptat e
and, after the solvent has been renpved in vacuo,

7.9 f
1704~ 1 vor o- 25biRR APdSiTiesk GNAT SRSHYT SUIRbaI 1 hesarligRPraducds parifed by27. 30

(416 mmol )¢ of _zi f I 109-5649 1 are
suspended’}sl n quynm %ﬁ%@?ﬁ’&gtﬁs@%&ﬁ%n%h%fs&é rﬁec%gédtba‘%o ?géﬂ]té gﬁn’ﬁer ature
with 25.4 n (|9@4ofrm(14'-}1uo:fo-ﬁimdwmm?hlwlphénjg;pgbpgn4'1sonar7.Be? @38 atmolqmmf
tenperature for a further 30 mnutes, followe y. dropwi se addition at 0C o
49 m (49 moP) 13f-faoro-prhydraxi-gri ey IRhenybPpPass]-gne e 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



30 di chl oronmet hane. The cooling bath is renoved and, after an hour, the
reaction mxture is cooled again to 0OC. 9.5 g (48 mmol ) of

1- (4-fluoro-2-nnet hoxy-3- nethyl phenyl ) progan-1-one in 28 ml of THF are
added dropwi se. The m xture is stirred at roomtenperature for a further two
hours. The reaction mxture is - 145 - diluted with diethyl ether and
poured cautiously onto a m xture of 4 Mhydrochloric acid and ice. The

phases are seBiBhsin MM bricpodesicatiawly Wntgiadhgitglorater, the

extracts are washed wth saturated sodium chloride solution and dried over
sodi um sul phahgdroshtbrictaeid ahdder. The phasesate separateddextbamtionus carredouti f i ed

o ve’s T of MR bR Ing st naras el Wt s AR w00
MHz, CDC13); @olﬁtlén %d(dnec%i)er s%dﬁﬂn (s@ C?hlaltﬁ an%l tﬁé s(cﬂ%t |§ F&mo@e@&‘ HeSerudl) ,
5.02 (ddd, 1H) 1H) 1H. 6.7.g (29.3

mol ) of 3Bfl pmctuctlammfyﬁilw pqlumn mrpmeémr@ppy)oarﬁllm gel (hexamldnsﬁ{mpylmml )

ot 60 bver S HRRRLANS BB ol Mo SrahioT L iarlhepdiyberslior oc
bi s(4, 5- di hydrg-dmRes00MHE! eomg! b7 .04/, BHHP2R) HEIPD) d, 2Hy $eg i of

o
di chl oronet hane. The reaction m Xture is stirred at 0C'for F(g hours and t he
reaction m xt (8,eH)s Sz (dddedHdy5 . tddddd dH) cﬁhl’fﬁr(ddcthrfh%)gd@.p‘tﬁ) on silica gel

ot hoxy- 3. et Byl SREIE TR Bugro2 piethyera- Gy ensheevheBisgl & L8an & 2

TSXBU{)? ‘é“}(?] 2 M7 ERAN BBy FLrARSFS SN atd 2Pl B g bR AfbIEANar SiBYe 'afe BBIfixeddy

E/ Z- 4- ( 4- f | uodeovise Bh 63§ Bemd0minptaswyith 076 g (0.8Bumolea{GolRR)2, 2-

Sonet ol ohony PRSI ATGeESet-oR i SXblin A o Rade O B SEEDS G B 8t

180 m of 2, Zd?chﬁdrbHéﬂﬁérﬁEtW@acﬂaﬁ mikers f éﬂrré%ﬂaﬂ G T PeeRo s idhadtPe g of

pal | adi um on carbon (10% . The suspension is shaken under a hydrogen
at nospher e at raamiopamixtureiis pugfied by meanscoigsivne .chTomatography onssilical gadr ed

The. conceld r aMiRaRRlrIBY AGeide 0 284 Shistivens 8 B A o8k Sedbidle25ny on
silica gel (heyaRghRBIMbL r@ﬁﬁe@wa Zlﬁ%ro&?-izg tﬁm&o%eﬂnﬂﬂ{émhba@ agbh¥/Z

(2R 4R/'S)-4-(4-tluoro-2-metho
met hyl phenyl) nﬁxuuyejmnimarizemamtidmem exgasis\oflgeeateo than 88%a avdds this e@yet3.9

?ei(wlr gheny 1) gﬁéﬁ'r&?&r%‘l'é‘? ?&uﬁ?&?w%ﬁmﬁﬁﬁemﬁﬁﬁ Qé&@'zﬁ’%t"g WhSitsc i n
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.



30132 m of diethyl ether and adm xed over 10 minutes with solid |ithium
al um ni um hydride, 1.03 g (27.3 mmol), in portions. The mxture is stirred
at -10C for 3 hours, and ethyl acetate and4ater are added cautiously. The
suspension is filtered through Celite, the filter bed being rinsed

t horoughly with ethyl acetate. - 146 - The phases of the filtrate are
separated and extraction is carried out again wwth ethyl acetate. The

extracts are yRshpdsus b?'th%"ﬁl%?é §|‘é wrmadvéﬂcpém&tml |§Tchﬂtbcﬁ6|§'t sHdis Wi@ver

sodi um sul phate. "Renoval of the solvent gives 3.4 g of crude

4-(4-fl uoro- Zethyl aoat;ates-Tr’m quﬂte Ay yvaahﬁsymtb@atwa(ted smﬂ iuor ohleridg sphiieanal

5 d | |
Chexaner dl i sofPg e S S3HEEE SR Rte. Reniot o8 HiTSdkAtaleS 3 Abar SR

h 3- 1
Ergg Oom ggtc P%(?ﬁn%me{%m%tﬂm@tpmetﬁylffhéhtlj zqty@tr@m (irhﬁ?&%ﬁbthy(l)ggxaﬂd‘d“é; a6

(dd, 11- 1)5 3nostuterpfitte, dnastezeqmerssﬁ)olumnmomtognaphy@rmhqamel 1H), 6.94
(dd, 101H), 8

(9R 454 (4 HSranBIehbtordRener FEa7 Yinkdh, 1,042 A (RRAE)-4-(¢-uoro-2-

trifl t 71 (t, 3 1.50
f 1r '70 ‘(Jcn’]r or2re Mﬁ@?aﬂﬂﬁethfphengw h{M?o(tﬁ-Q tﬂiﬂ%ro@?ﬁn?)}teﬁbﬁnﬁl ( H,

3.89 (s, 1H) lettMR((@@p MH): COGIR; édrdo 82512I3)H) 9.569- 1.3 (MH)saﬁ%@d(alt%s

ydr oxy- 2+ (11 PGS0 DT HEK LIS 245 85 et B SRS o 180 P o

met hyl qU|1@zol1H2e3 8ogsdyqpol ved in 20 m of toluene and the solution is

adm xed with O .86 mmol) of titaniumterf-butoxide and 0.11 m of
acetic acid. @hd 1203 ga:tft(ﬂﬁr#&it-«(wlaotcﬁmttedy -Stmethyiphenyd-2bydoxyedol ed,
poured into r and rred yigorously. The suspension is filtered through
Celite, the :‘Nﬂf'ﬁﬂﬁ”oﬁé‘?}ﬁ)ﬁl |Ynsed thoroughly with ethyl acetate. The

phases of theifi NMRa(E?hOEMﬁzSEEW@)‘S%?‘Pgh 55191701 (i AN oS Qi 1pgai N

with ethyl acetate e extracts™are wa saturate sodi oride
sol ution and @r3%@idoden, 296i(rl Hul RIS Zﬂ-ﬂt)d3t898(525bk)1 §&nt{dds1He 98 ddd n
vacua to giv a’iio of [ (2R 4R)-4-(3,4-difl uoro-2-

met hoxyph )? (FnEH}tyl qui nazol i n-5-y1)im no] - 2- (t r| f I uor onet hyl ) hexan-

2ol as a cf udgops 68 Tl O Rl drefe BY-EBH4 T ERY” A8l || ca gel
(hexane/ et hyl "acet rg ds -% 5 |m ich are
di ssol ved in E?drmixyfﬁ (ttﬂlﬂ@oﬁneﬁhﬂ)hm«ahadamdﬂssmg (1408 mino{)ébfff; amitg-2ef a 1M

30BBr3 solution. jn dichloronnethane sl ow y Wi e over 5 mnutes
and the. ni xt uMBthAadnaguEns B dsneved it 36 Mhad igupte dnd (56 Sois s @daxahe

reaction 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



solution is poured onto a m xture of saturated NaHCO3 sol ution and ice.

It

Is extracted repeatedly with ethyl acetate and the extracts are washed with
- 147 - saturated Neel solution and driedyer Na2SO4. Col utm chr omat ogr aphy
purification on silica gel (hexane/ethyl acetate 0-100% 147 ng of product.

1.92 (m 1H),

11-1- NVR (300MHz, CD30D); 8 = 0.92 (t, 3H), 1,68 (ddg, 1H),

2.01 (dd, 1H), 2.08 (d, 3H), 2.35 (dd, 1H), 2.78 (s, 3H), 3.33 (m 1H),

5. 08

(s, 1H), 56. 5QaﬁﬂatéH)Na(§I Jd}ulﬁcﬁh aﬂ-:']"l:lne% ovér NSO Collmitf chiomatblyraphy>7 (S,

1H). Example 131 Chiral

/ S121R, e1R) - 4pEtlﬁgah0M:1memoa gpsﬁmxaya&e@ma@ew@ Rv10Q%} 147 g of prastush| ) -

12

3, 4-t et r ahydr onapht hal enThyl | am nol oui nol i n 2( 114)-one In the sane way as

2" et noxy. 3 ety ERMHE G0k o 1 b L 0B 82 (g 0

15(0. 93 mnol yqPf1Hp; zmm@ﬂlalmotlsﬁ (aelm) cme @@CBI-Q %73371m01H} 8. @8 {($1MH),

terf-butoxide are reacted to giV

54[ (2R, 4R)5 448:50Q (dbtld), ﬁ'ﬁé(CHwW} 3 HethyHhed¢a}.-1H), 9.57 (s, 1H).
hydr oxy-2-(trifl uoromet hyphexyl i dene] am no}qui nolin-2(11-0-0
chromatographically purified imne (silica gel, hexane/ethyl

ne. 210 ng of

acetate

0- 80%

are cyclized in the sane way as in Exanple 130 at -30Cwith 3.6 mMl (3.6

nmol ) of 201 M boron tribrom de solution to give the desired
Example 131

Chiral
H \\_ a8

10 N

product .

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

Col umm

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,

25

'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),
6.47 (d, 1H), 6.49 (d, 1H), 6.67 (d, 1H), 7.32 {1, 1H), 8.19 (d, 1H).



chromat ography on silica gel (hexane/ethyl acetate 0-100% vyields 203 ng of
desired product. 1H NWR (300 VHz, CD30D); 5 = 0.90(t, 3H), 1.66 (ddg, 1H),
1.89 (m 1H), 1.99 (dd, 1H), 2.08 (d, 3H.942.32 (dd, 1H), 3.33 (m 1H), 4.95
(s, 111), 6.42 (d, 1 H), 256.47 (d, 1 H), 6.49 (d, 1H, 6.67 (d, 1H), 7.32
(t, 1H), 8.19 (d, 1 H. -148- Exanple 132 5 Chiral 0 5-(I(

/'S, 2R, 4R) - 4- Et hy1- 7-f | uor o- 2, 5- di hydr oxv-6-net hvl -2-(trifl uoronet hvl) -

101, 2, 314- t et ExhpfplendRht hal en-1-yl 1 annino }-7-fluoroqui nolin-2(1/4)-one In
the sanme way as in Exanple 130, 271 ng (0.51 mml) of

(2R 4R) - 4- (4-fl uoro2-nmet hoxy- 3- net hyl ny1l) -gudnydr oxy-2- (trifl uoronethyl)he
xanal , 90 nmg (0.51 mmol ) of 5-am nqQ- 7Ll uorpoquinolin-2(1H)-one and 0.32 ni
(1.02 mmol ) of titaniumfert-butoxid rlebcted to give

7-fluoro-5-{[ (2R, 4R) - 4- (4-fl uoro- 2¢ NoH
15nmet hoxy- 3- net hyl pheny1) - 2- hydr oxy.;
am no} qui rfol i n-2(11-0-one. 320 ngy of ude imne are cyclized in the sane
way as in Exanple 130 at -30C with 4. ] (4.1 mmol) of 1 Mboron tribrom de
solution to give the desired product WwC@l utmm chromat ography on silica gel
(hexane/ et hyl acetate 50% vyields 165 fg of desired product. 201H NVR (300
MHz, CD30D); 6 = 0.91 (t, 3H), 1.68 (ddgq, 1H, 1.90 (m 1H), 1.99

OH
Nul T | uor omet hyl ) hexyl i denei -

5-{[{1S,2R 4R)-4-Ethy|-7-flucro-2,5-dihydroxy-6-methyl-2-(trifluoromethyi)-
10  1,2.3 4-tetrahydronaphthalen-1-ylJamino }-7-fluoroquinolin-2(1H)-one

In the same way as in Example 130, 271 mg (0.51 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 tert-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




(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). 25 Exanple 133
Chiral 0 541( / S. 2R 149 -

4R) - 4- Et hyl - 7-f | uor o- 2, 5- di hydr oxv- 6- rrethyl 2-(trifluoromethyl)1l ,2 ,

3, 4-tetrahydronaoht hal en- 1-yl | am nol- 8-fl uorodui nolin-2(114)-one - 149 -
In the sane way as in Exanple 130, 300 ng (0.93 mmol) of

(2R 4R) - 4- (4- i 4 Same way as m Example 130, 300 mg (0.93 mmomof (2R, 4R)- 4 4-fluoro-
2- met hoxy- 3- met hyl phe dI’OXé ~(trifl uororret h%‘ exanal , mg (0.93
(

mmol ) of 5- anﬂﬁaequvt%mwlngenm lwﬂrquﬁ-étrlﬁﬁarmﬂg emnahi%mgntett-

but d t I f

et Pyl pheny 13N/ STt B Sanelb Al g ahd ohae B 8T A 38 )
one. 280 ngy obhuixideBico@aerY |W BPNUOrBLEE{[(ZRMF@-MM-qu@@ Methb@cane/ et hyI
acetate 075% are c?_/lcl lzed int I n Exan’ﬁ)ajn 130 at -30t with

4.6 M (4.% mmgthyle enylwmﬁxx 2r(b1ftwir@f@e§wl)bemdﬁi inerawieolin2(1dd

bi ol ds 10 230005 GPoNRe ahvttaflrgbnibaf b0t iR g e,

3H), 1.67 (ddchEtho %%Pa(em:ydllzbd it/ sdrild wahHis in2EREmpRe 130 at ~30T] witkld,
1H), 3.32 (m .32 (dd, 1H). 6.49 (d, 1H), 6.54 (d, 1H),
7.17 (t, 1H), 43313(1@ mmq)) of115 ﬁ@b@mde solutlon to give the desired product.

Column chromatography on silica gel (hexane/ethyl acetate 0-100%) yields
10 230 mg of desired product.

"H-NMR (300 MHz, CD30D); & = 0.90 (t, 3H), 1.67 (ddg, 1H), 1.90 (m, 1H), 1.97
(dd, 1H), 2.08 (s, 3H), 2.31 (dd, 1H}, 3.32 (m, 1H), 4.88 (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.



Chi r al

5-{F(1S, 2R, 4R) - 4-Et hvl - 7-f | uor o- 2, 5- di hydr oxy- 6- met hy1-2- (trifl uoronet hvl) 20
1, 2, 3, 4-t etrahvdr onapht hal en- 1- vgam nol i soggi.nol i n-1(2H)-one In the sane
way as in Exanple 130, 200 ng (0.62 mmol) of (2R 4R)-4-(4-fluoro-

2- met hoxy- 3- met hyl pheny1l) - 2- hydr oxy-2- (tri fl uoronet hyl ) hexanal , 100 ng (0. 62
nmol ) of 5-am noi soquinolin-1(2H)-one and 0.39 m (1.25 mmol) of titanium

tert-but oxi de1gr W (oo n)! 5 i 4 0 2 t 3
25met hyl phenylﬁ-wg r oxy!-%l %3%)02%{)%&(& ) éis(/ellgi-@lgﬁ'epgjnﬁ %g?i(gggﬁ)h%'loizn- 1(
21-0- one. 46Qddwl H), 2d08utke, 3}, 2e32fd, Y| BBddm, M Hhd.Fate Why648 (dn1Bkanpl e

130 at -30C wit 9 . I f,,1 i i de lution to give
t he desired pF’oEgzué'.1%§Wcm'$t18dpab%b’g%§&ﬁﬁé'gf'gg}(g(ﬁéiane/ et hyl
acetate 50- 100% vyields 223 ng of desired product. - 150 - 1H NWR (300
MHz, CD30D); 8 = 0.91 (t, 3H), 1.69 (ddgq, 1H), 1.90 (m 1H), 2.02 (dd, 1H),
2.08 (s., 3H), 2.32 (dd, 1H), 3.31 (m 1H), 4.95 (s, 1H), 6.48 (d, 11-1),
6.82 (d, 1H, 6.85 (d, 1H, 7.15 (d, 1H, 7.33 (t, 1H, 7.65 (d, 1H. 5
Exanpl e 135 ExampleN3s11 (5S,

61?, 8R) - 8- Et hy1- 3-f | uor o- 5- 117- f | uor o- 2-g@ethvl qui"tfazol i n- 5- vnami nol 102- net hy
| -6-(trifluoronmethyl)-5,6,718-tetrahydrghapht kal ene-116-diol In the sane
way as in Exanmple 130, 300 ng (0.93 -@ F
(2R 4R) - 4- (4-fl uoro2- net hoxy- 3- met hyl phe#
xanal, 183 ng (1.03 mmol) of 5-am no-f
m (1.86 nmmol) of titaniumtert-butoxid
f1 uor o- 2- met hoxy- 3- “3

15net hyl pheny1) - 1-[ (7-fl uoro- 2- met hyl qui l'in-5-yl)imno]-2-

fiydr oxy-2- (trifl uoronet hyl)he
uoNHO- 2- net hyl qui nazol i ne and 0. 58
s reacted to give 5-{[(2R 4R)-4 (4

(5S.6R, 8R)-8-Ethyl-3-fluoro-5-[(7-fluoro-2-methylquinazolin-5-yl)amino]-
10  2-methyl-8-(trifluoromethyl)-5.6,7 8-tetrahydronaphthalene-1,6-diol

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, 183 mg

(1.03 mmol) of 5-amino-7-fluoro-2-methylquinazoline and 0.58 mi (1.86 mmol) of
titanium ferf-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).



(trifluoronethyl)hexan-2-ol. 460 ng of crude imne are cyclized in the sane
way as in Exanple 130 at -30Cwith 7.6 ml (7.6 mmol) of 1 Mboron tribrom de
solution to give the desired product. Col.ugy.chronat ography on silica gel
(hexane/ et hyl acetate 0-65% vyields 135 ng of desired product. 201H NVR (300
MHz, CDCI3); 8 = 0.90 (t, 3H, 1.64 (ddgq, 1H), 1.87 (ddg, 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 Esgamipie 138 62 (d, 1H), 6.87 (d, , 9.31 (s, 1H). -151 -
Exanpl e 136 Chiral . NN Y b

5(5S, 6R, 8R) - 8- Et hy1- 3-f| uor o-5-f (8- 0~ Z- pet hyl aui nazol i n-5-v1) am nol -
2-nmet hyl -6-(trifluoronmethvl)-5,6,7, %dronapht hal ene-1,6-diol In the
same way as in Exanple 130, 300 ng (O, 93NHm?BI) of (2R 4R)-4-(4-

f I uor o- 2- met hoxy- 3- net hyl pheny1l) - 2-2@5:% 2-(trifluoronethyl)hexanal, 183

mg (1.03 mmol) of 5-am no-8-fluoros hyl qui nazoline and 0.58 m (1.86
mmol ) of 10 titaniumtert-butoxide isyreacted to give

5-{[ (2R14R) - 4- (44l uor o- 2- net hoxy- 3-

met hyl pheny1) - 1-[ (8-fl uor o- 2- met hyl qui nazol i n-5-yi )i m no]j - 2-
(trifluoropethyl) enZF: I 4%50 of .crude imne are %Ii
way as in Exah 0)-¢ Astadll LTI 41
solution to gbhy ' . T Jates sy Mol g.fp silica gel
15( hexane/ et hyt—a ‘ ] ' )

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-(trifluoromethyl}hexanal, 183 mg
(1.03 mmol) of 5-amino-8-fluoro-2-methylquinazoline and 0.58 ml (1.86 mmol) of

10 titanium terf-butoxide is reacted to give 5-{[(2R,4R)-4-(4-fluoro-2-methoxy-3-
methylphenyl)-1-[(8-fluoro-2-methylquinazolin-5-yl)imino]-2-
(trifluoromethyl)hexan-2-ol. 450 mg of crude imine are c¢yclized 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

15  (hexane/ethyl acetate 0-65%) yields 77 mg of desired product.

'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:



1H NWR (300 MHz, CDC13): 8 = 0.88 (t, 3H), 1.62 (ddq, 1H), 1.86 (ddqgq, 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(Hg2-1H), 7.46 (dd, 1H), 9.44(s,
1H). 20 Exanple 137 Chiral O

5411/ S, 2R, 4S1- 4, 6-Di et hyl - 7-fl uoro- 2, 5-di hydroxy- 2-(trifluoronethyl)-1,2,3,4
- 25t etrahydronapht hal en- 1-yl | am nol aui nol i n-2(1H) - one

4- (3-Et hyl - BHQ%@qu)meélgaxzpm%}tsJé hgdrﬁ)k?é&%tﬁpﬁer%ﬁé w;ef@léné%g@eﬂaml -

152 - 615 nmg ( | uor o- dr oxyacet ophenone in | ene

gl ycol are adetimixedwvith 224mgng4 (amathef pota‘ssmi aydiaxidengad @40dag éﬁ@ Ay

hours. The baPhuRELRuOYaR R ABCulEelh PoHiLat AE BB ot he Bhey
reaction vessgimpgérahirdiis spbsétiudaﬁlyrmseuct@ad OV\!Btfd?r S hdued, ithé séactionbrdseekat
After the reaction m xture has been cooled, it is poured into saturated

amoni um dhl ofigigoiss batdoslosediwitha distilltion; bridgs: é\f@ﬂh%ﬁﬁﬁhondﬂ'léﬁltrﬂé‘as |
extracts are §@§ﬁ1%§8that'%%6 edalﬂﬂi §Eﬁ¥]|’£{tﬁ% ath BﬁIi'u BlQE ggg.m%ﬂ éﬁd on an

dried over so enpva ven gi ves crude

2- et hyl - 3- T | uexipadted alith ﬁ@ﬂwwrgtr(err amabthe Q)itrékﬁéaﬁ h!)ﬂbhédﬁnhthmatdnalndl in 10 m
of dichl oronet hane and 0, 64 of pyridine are adm xed dropw se_at 0C with

0.48 m (5.5 ﬁﬂ@mtBGfSOﬁ'ﬂB’ﬁFBWlde&ﬂ'@)ﬂ%@d fried gvet W@U%Slﬂph?%ﬁlw\fﬂoﬁours
d 20 M of
glnchl grorre?haﬁ.'é\%tan%gﬁtﬁﬂ@éé) rac bg(r:@ﬁ\%azggﬁﬁp f{utr?rd\)/@?eg%r&" @({/ﬁﬁg over SOdI um

sul phat e, 10 enpwhyld-flub®phehseint10 ml mﬁdmhlmemmgmﬂwbwrkﬁm barea gel

(hexane/ et hyl acetate 25% give 580 ny of 2-ethyl-3-fluaroph prop| onat e.
580 g (3. moRRmHStbaommAe 8L O GoMdp AL 5 ruHaD & ProBIORY CHTdD

i of obenz Bk ML AE AALTE 8 20 1B 4 1 FBRBFCATER Wikea 1 |
stirred at 109ﬂré¢:ted3vmwblslomdeﬁ'taneom1d thenperaataiare Washddwithwater.| Dryirg
o 2" M hydr ocAre Fes e sliRle; ROV 6! B sabii o aepaanid Sr'a &ir%p o
Lot or{ 5 - SBOSEE RefRGBISCaSIacHT RN o7 YA AMogRAI 1,1
is purified bpropidnate. 580 m(&mnaﬂhyf Z-I&tthSl—fdlmrgpherWIpvwmaehryQ rabeft BRe
égoo/() mgo( gl \rﬁf}oaﬁcﬂ&rﬂg@ar@@_r@ %@it GLE’?SC; %_(% 4 gzéh%?ﬁéiﬂf’ aiﬁn m? Pnr tOrI%%POHd one.
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



hydr oxyphenyl ) pr opan- 1-one are dissolved in 4.6 nl of acetone and the
solution is adm xed with 0.77 g (5 4 mmol) of potassium carbonate and 0. 33
m (5.4 mmol ) of nmethyl iodide. The m xturgsis heated at 70C for 4 hours and
stirred at roomtenperature for 12 hours and subsequently the solvent is

| argely 30renoved. The residue is poured into water and extracted with
diethyl ether. The extracts are washed with water and dried over sodium

sul phate and HRg ﬁ%gqotz mdipmadgl)%hmm@%@péﬁdé@% 0 i of THF and
1-(3-ethyl-4-fluoro- met hoxypheny E@opan- 1-one as a crude product. 2.66 g

(40 mol) of Hensuspension isesinixedad 056 with 2.6.ml G&’édnmcw)wﬂt@ba?(m@memr@rude

o (35 oy - et ainel G AR SRR S PrE PR A e e 50"
mnutes at r Oaah'ﬁﬁ@@fo%wé@aﬁotb wathafl mirled TrdRyh 8Ea at MGEa (. dhlcﬁﬁde( 4.7

mml) of a 1 Mtitaniun(lV) | oride 5solution in dichloronethane. The
cool i ng ba® h Belutiendvdi¢ Jmarr@rtlwre aherengling thath saemevechand after ag heypthed

again to 0C. 700 f Ay

fl uoro- 2- net hB 'ﬁgr{b%%ﬁgggh&fg r‘ﬁjearqg @é 710[meHI(—?’ grnéméjgdo 83reth Wise. The
reaction m xt guero-2-neéthokgsh Jl)pe@art-ﬁemnﬁmmed PHFQiTe dtled dmpww Thbt i's
diluted with diethyl ether an oured cautiously onto a m xture of

hydr ochl ori ¢ a@acalommemuen&étlrreﬁ@tf@mée@p@raiumﬁor@ﬁ@émrﬁgﬂlw "'Ifﬁé’“b‘ﬁéses

are separat ed , W th
wat er and sat %fﬁ%%ﬁ%?gn polyr%igénﬁ% %ﬁﬂondhﬁﬁl E%Bﬁgﬁ ﬁﬁ'ﬁ?%”n@&f‘q %at e,
and the sopf VeahdluSe rtﬁéwmﬁera'[hl@, notekeepding B C. IT&emHadeaeﬁe@ﬁp@tdt&dmm

chr omat ogr aphy on silica gel (hexane/ diisopropyl ether 0-20% ?lve 650

of 2-ethyl-3- axtﬁeet@dewltr(dtetméueﬂwytr@%fmageawa%%wﬂbwtﬁgapg
2-et hyl - 34l uo%B@%n{ &Ialogﬂé%#tﬁi%ﬁpér%o%f id PRI dttiurh st drmatég rgdmgjéalv&fnt i§t hyI

trifluoropyruvate an nmol ecular Sieve are a ropw se at 0C over

30 minutes w t*ém@@edrng'(eDc@% m‘aﬂh&t igfpurified by column chromatography on silica gel
[CQU(R R) -2, 2-bi s(4, 5-di hydro-4-ted- b(yt¥l oxazol in-2-
y1) propane)(HQ@@I‘f{@ﬁPBWPY’ gthes 0720%) teiolve B Gomeraf Znethyrdluasadrilon mi xt ur e

chr omat og) aphy L enFProbAfitbf. 830 g (RAIOBL 2eBFRA BRI T os 00 m

of ethyl (R)-#étBylenepropylanisole, 1.3 ml (9.6 mmol) of ethyl triflucropyruvate and 2 g of
et hyl- 4-fl uoro- 2- met hoxyphenyl) - 2- hydr oxy- 2- étl’lﬂ uor onet hyl ) hex 4-enoat e as
an E/ Z mi xt ur BQlgeulansicks are pdfmixetdwpmase atip® (o puar 49 rmnawssm 23000 ng (0. 53

o) oty B ndd A Ko e R 2

25(trifluoro eér are cooled to -5C
and adm xed i pl)papane)(®)i{(SHO:)HN 65. rﬂlﬁofrmmﬂlt)romrﬁethahedT he réactivnahixtareiisim

"o sai iRh: cBUARRBAPHGh] Pt 3 Bnusiied Ry nAaS o) CalE ERiare BardRRy
extract] on 1S oRdiiadhi OfffexhRERMyT doktat bl % f1¥Hhie gRed'ed0 mB%orethyiaRh2-@-e
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-



30 sodium chl oride solution and dried over sodium sul phate and the sol vent
I's renoved in vacuo to give, after chronatography on silica gel
(hexane/ di i sopropyl ether, 25%,

(2R 4E/ Z2) - 4- (3-ethyl-4- quoro 2- nethoxyphenyl) 2- hydr oxy- 2-
(trifluoromethyl)hex-4-enal. 102 ng of (2R 4E17)-4-(3-ethyl-4-fluoro-2- -
154 - net hoxyphenyl) - 2-hydroxy-2-(trifluoronethyl)hex-4-enal are dissol ved

in5n of tranfelmﬁ%?%g@?—@-we? % e(tr?fﬁlo'r'émefhy‘l)ﬁe%i”éﬁﬁ rrwdséﬁ] oNed®h Dl of

pal | adi um on carb spension i s ‘shaken under a hydrogen
at nosphere at tréluntmqjhmndalcandrteeamltﬁlqmns|adrmmai:mtbr60 sigeefimalladisim Dne:alfbm ure

et hyl  acet at of (lBhd Vi SusPEPRiods PUBke! Hdeca REdibep Ty eoPher ALamdspHenc

(2R, 4R/ S) - 4- (ﬁre%%[]béluﬁtllfrbéi&idh%dﬁ?ﬁﬂéféy Fﬂﬁ@ﬁﬁﬂdur@'ls filtered through Celite, the
hydr oxy-2- (trifluoronethyl)hexanal ‘as a m xture of the diastereonners. 45 ny

(0.13 molH ofutqmmwmmseemmghw withuethy! acetatch@mamlqutlze solvent

S ant noqui nol IHEE 18 DA FRATEITe BRIED (TR OB 2uPhoneheny ke

solution is aﬁfﬂr&ﬁ?—%tﬁﬂh&oﬁ@tﬁ?l)ﬁe&aﬁﬁléﬁ‘ﬁ'rﬁlxﬂlfreb*fllf&\dlaﬁtérééﬁ'rewt oxi de and

0.11 nl of acetic acid. The reaction mxture is heated at 1000 for 2 hours,

cool ed, pour ed5img (. w&mmoarcd(ZR;W&M%@hmb@ﬂyomﬂwg&mnbmﬂ) 2s filtered

The phases. of MERT 2 iR Eind BisienpLARE Ry 1RO b O EatpREEL B
agai n Wi t{p et bplH)ased afeedisSHIRe8 Xt DodhiofasRene anethrigolutibnt is aainsided Agthum

chloride solution and dried over sodi um sul phate and the solvent is renoved
in vacuo to g0\pé Bb(Thec sImol) of titanium tert-butoxide and 0.11 ml of acetic acid. The

byl ) hexyl i dentGNPRGTHINR 4 Dot 08 SoEX HBUR Xooied BEIAIC yaldridncc’ o™
di ssol ved in énrﬂewmg@fo@?qfﬁé Sishdnafrliggittd Broigh Celitecthd ﬂ|tera%a bding m
(1.5 nmol) of a 1M BBr3 solution in dichloronethane are added sl ow éﬁi@'@d

dr opwi se over ringechtheneughly mitht etby acgdateoAhe phases of the litratsate serala

arecs soi i ghTahis Sare bt agdin WREHCEARECTRe BxfRtiCal wadie B0 |
the extracts Qét@rdt@ﬁ%dlumbhlcﬁiﬂbtﬁomﬁtﬁﬂ\ Aellried buet godiandsphatiel Bl heer

Na2SO4. Purification by colum chromato phy on sili cal&%
(hexane/ i sopr &ue is TeTPVad N 5’@%‘&@1@“9%&@9&* apilleRi4ie14a(dethyl-4-fluoro-

h t h
ccetatertr o tnaBRED-SRERH I SR e e elamingiguinolin2 (s e
cor r espondi ngoﬁaéts@mdemductswhéhmm .smm leDZQﬁl)of GHXCI} aPd(the 3H),

1.08(t, 3H), 1.92 (r 2H), 2.03 (dd, 1H), 2.62 , 2 2.99
(i 05k B9 besalgiion 1 coqibd 1o (40 Cor 5 8l 4 frimoly b &’ SVGBB(acEolgtigh in7- o’ (¢

1H), 8.20 (d, gitkforomethane 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).



- 155 - Chiral 05

5-{f(i S, 2R 4R)-4,6-Di et hyl-7-fl uoro-2,5-di hydroxy-2-(trifluoronethyl)-1, 2, 3,
4- tetrahydronapht hal en-1-yl | am nol qui nol.iigs 2(11-1)-one 6 ng of the desired
product are obtained as described in Exanple 137 after preparative
thin-1ayer chromat ography on silica gel and am ne phase . 101H NMR (300 Mz,
Cb300); 5 =0.91 (t, 3H, 1.08 (t, 3H, 1.67 (ddgq, 1H, 1.89 (m 1H, 2.00
(dd, 1H), 2 SBxaffple B8, 2.63 (g, 2H), 3.32 (m 1H), 4.95 (s, 1H), 6.42 (d,
1H), 6.47 (d, 1H), 6.50 (d, 1H), 6.67 (gh 1H),cwka32 (t, 1H), 8.19 (d, 1H).
15 Exanple 139 Chiral

5-{[(1S.2R,4R)-4 6-Diethyl-7-fluoro-2 5-dihydroxy-2-(trifluoromethyl)-1,2.3 4-
tetrahydronaphthalen-1-yllamino}quinolin-2(1H}-one

6 mg of the desired product are obtained as described in Example 137 after
preparative thin-layer chromatography on silica gel and amine phase .

10 "H-NMR (300 MHz, CD;OD); 5 = 0.91 (t, 3H), 1.08 (t, 3H), 1.67 (ddq, 1H), 1.89
{m, 1H), 2.00 (dd, 1H), 2.32 (dd, 1H), 2.63 (q, 2H), 3.32 (m, 1H), 4.95 (s, 1H),
6.42 (d, 1H), 6.47 (d, 1H), 6.50 (d, 1H), 6.67 (d, 1H), 7.32 (t, 1H), 8.19 (d, 1H).

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



0

541(1S2R, 4S) - 4, 6-Di et hvi - 7-fl uor o- 2, 5-di hydroxy-2-(trifluoronethyl)-1, 2, 3, 4-
20t et r ahydr onapht hal en- 1-vi | am no) - 7- f | uarggiui nol i n-2(11-1)-one In the sane
way as in Exanmple 137, 45 ng (0.13 mml) of (2R 4R/ S)-4-(3-ethyl-

4-f| uor o- 2- met hoxyphenyl) - 2- hydroxy-2-(trifl uoronethyl)hexanal, 23 ng (0.13
mml ) of 5-am no-7-fluoroquinolin-2(1H)-one and 0.09 m (0.27 mnol ) of
titani um terfqpnapxs0; Aith 1.836L@S Aindl) ¥E1 M boron tribromide solution.

5- (R2R 4R/'S) - 4- (3-et hyl -4-f | uor o- 2- N '

25met hoxy phenRujificatiopdnosglumn ehromategrerby eyl silicexgeli(biexrnelfsopspand N6¥%loqui n

Bcarl o+ 168 syBsedRerf pyiatifiye il EuferfialeSotion 4 SAME s o de
sol uti on. PUF{I\fIé&RtNIH%F % e@lg}l GEBtRERGSTRYIAETIRG D% Phietd Vireg of He title
(hexane/ i sopropanol 1 0}9 and subsequent preparative thin-|ayer

chr omat ogrlaphgompound antl femgreidhe copesronding £84)-diastgreomer.

acetate/triethylam % _yi.gal , 0 h i of
the corres pon%‘r@ﬁ%g%mé‘f@étgﬁé@’?é’rggfkﬁ\lkhshgoﬁbm,S%gtg]{jm@g)’%‘@ (t,
31-), 1.08 (t ! : (g,
2t 2,00 (m iy T2 SR Ca R 63t i &g My e S Ee R A Dy
8.15 (d, 1H).640 (Axahp|@4540, 1idphisd. 45 (@ 1H).

5-1T(/5, 2R 4R) -4, 6-Di et hyl - 7-f | uor o- 2, 5-di hydroxy-2-(trifluoronethyl)-1 2 3
4- 15t etrahydronapht hal en- 1-yl ] am no} - 741 uor ooui nol i n-2(11-6-one 5 ngy of
the desired product are obtained as described in Exanple 139 after

pr epar at i (g tgkgn{payqaochronat ogr aphy on\si i cgmqel and am ne phase.

H :
YO
L
F OH

F NH

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).



1H NWR (300 MHz, CD30D); S =0.91 (t, 3H, 1.09 (t, 3H, 1.67 (ddgq, 1H),
1.91 (m 1H), 1.99 (dd, 1H), 2.33 (dd, 1H), 2.64 (g, 2H), 3.31 (m 1H), 4.93
(s, 1H), 206.20(d, 1H), 6.38 (d, 1H), 6.43s5fd, 1H), 6.45 (d, 1H), 8.13 (d,
1H). - 157 - Exanple 141 O 5-{Rla. 2a,

4(4-4,6-D ethyl-2, 5-di hydroxy-2-(trifluoronethyl)-1, 2,3, 4-

5t et r ahvdr onapht hal en- 1- vl i am no}- 1H qui nol i n- 2- one

4- (3-Ethyl - 2- pg4 Alenyl) - 2- hydroxy-2-(trifluoronet hyl)hexanal 2.28 (7.12
mmol ) of a m xture of 4-(3-ethyl-2-nethoxyphenyl)-2-(trifluoronethyl)-
hexane- 1, 2-di ol and
4-(3-ethy1-2-rreth y
(prepared in

enyl)-3-nethyl-2-(trifluoronmethyl)- pentane-1, 2-di ol

o the sequence described in Exanple 10110: acetylation
of the correspon ténol , Fries displacenent of the acetyl group,
etherification of 'the fMenol, Wttig reaction, ene reaction, reduction of
the ester to the al# are reacted conventionally wth SO03/pyridine
conplex (3.4 g, 21.3 |). After three-hour stirring at roomtenperature
the reaction mxturelis,,poured onto a mixture of saturated NHACI solution
and ice. It is 15 extyacted three times with di et hyl ether. The conbi ned
organi c extracts are Rashed twice with brine and dried (Na2804). Foll ow ng
renoval of the solvent on a rotary evaporator, the residue is purified by
means 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

5174-(3- Et hy1- 2- met hoxyphenyl) - 2- hydr oxy- 2- (tri f | uor onet hy! ) hexyl i denej am no
)- 11-1- qui nobi{fiia 2er Zméaﬂ:h.ﬁ Bletluy_jﬂasm‘ihvdroxy-Z ~(trifluoromethyl)-1,2,3.4-

4-(3-ethyl-2- trifluqQronmethyl)- hexanal and

4- ( 3- et hy R 2- jeliahy 2PRY, - 1RY @I REMIROIN-2-QN&- | f | uor onet hyI)

25pentanal (690 ny, 2 16 nmol ) , 5 am no- 1H qui nol i n-2-one (347.2 ny,

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.



2.17 mmol) and 3 m of acetic acid are stirred at roomtenperature for two
days. - 158 - The reaction mxture is stripped twice with toluene and

di chl oronet hane and the residue is ch ronggpgraphed (Fl ashnmaster,

el uent di chl oromet hane/ m et hanol ). This isolates 709.7 ng (71.1% of a

m xture of the two imnes. The m xture described in the precedi ng section of

5-{[4-(3-ethyl-2-
Smet hoxyphenyi%e fe Mtidre(is Strigpaer e Wi iasehé Gﬁaqiiﬁn?;ngg.ethﬁnstan@qhén- 2-

one and 5-([4-(3 eﬁ%- 2- met hoxypheny1l) - 2- hydr oxy- 3- net hyl -
(trifl uor onet tegidussistopiromeatosraphed (Flashaster, eluenthehloryoethamng/methanathol )

is introd in.7.1n di h d .adni xed dr opwi t -40C with
15,41 i of - aTHRISREE R B B AT A TNUTE RLTPEAS TAFEST 't hrea hours of
10 stirring inhé AaxiupeBBEEBEEIN ABReb&liNG SBctictPoPsq[4+E0EHyher e is no | onger

any starting material present. The reaction m xture is pourfed cautiously
onto a m & urmethioyphanyl)-@chydpiyER-Tiflusromatryhbexyisleneiaminoddit-guinetintar ee

i ith ethyl h i ned i hed with
brine and or i S 8085 fadseind A RORRERRIE2 fufbiiastrBlien or the.
solvent on a pefladrs %d@ne]drﬁinégﬂ%iﬁgﬁrﬂﬂttﬁié (4927 Mshss mrients

di chl or onet hahe/ nmet hanoi : s gives a mxture of the desired compound and
t he corresponiitreguged in dilnel af dichloremethage-asne admixed drepwiss at-40°@mith hi s

The. const  t ut ToAdIT Qe solich Fritaat denfoomBlisE. AR HhieHidRS ) '™ °
i sol ated. 1A f ghirtiRgin MedtemiSerature thage 8 twdi 4D a kPR $0SE $hett i§ Ao Iehder any

derivative epimeric in position 4, and a further 3,4 dinmethyl derivative.
The epi meri c staring matenal presentsT e seadtivadnixiurets ppuedicautioashngitesd 141A and

141B 255- ([ (1R.2S. 4R) - 4, 6-Di et hyk 2, 5 di -2-(trif thyl)-1.2 3, 4-
t et rahvdr ngom’ﬁﬂﬁ‘ee‘??%ﬁtﬁ%wéQF@ngﬂhﬁ?éﬁﬁqégBﬂgQ%rﬁ%tré&gF?ﬁ%%é§W't 6-

di et hyl - 2, 5- difhyHaexte? The' ddrhbifed B avit exfradisdaré Washehwihi ofiae Rindad i 1-

vl | am no) - 1H qui nol i n- 2- one f the racemate described in Exanple

141 are separ a¥&dNapdQrand the %ﬁrﬁmﬁ@%wimwmmﬁalmtbawomnhoa grotalyuent :
hexane/ etf)oa no&adc%%r,i i%sch?%gidgqgﬁﬁgd (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



32.4 nmg (48.5% of one enantioner (retention tine 8.6-9.8 mnutes) and 32.4
ng (48.5% of the other enantionner (retention tinme 11.3 -12.8 mnutes) are
- 159 - isolated. No conclusion can of cowgpe be drawn concerning the

absol ute configuration of the conpounds. Example 142 50 5-{f( |a,

2a, 4, 01-416-Di et hyl- 2, 5-di hydroxv-2-(trifluoronmethyl)-12, 3, 4-

t et rahydr onapht hal en- 1- vf | anni noPH oui nol i n-2-one The m xture (160 ny)
described in igesl%m Nd 8dn@lisibAeaARIfERUSe BéHVéwﬁ%hdéYhiﬁPethboa@dHﬁthhe
3,4-dinethyl derivative is separated by HPLC (Kromasil I8 el uent

wat er / acet oni tarifigeyatiohhofthgiopmpasds. ng (47. 4% of the title conpound and
65.9 ng (41.2% of the correspondi ng 3, 4-di net hyl tetrahydronapht hal ene
derivative. 15 Exanples 142A and 142B 5-(I1( 1R 2S, 4,3)-4,6-D iethyl-2,5-d
hyd roxy-2- (tgkdmpieng2net hyl)-1,2,3,4-  tetrahvd

r onaoht hal en- 1- vi 'am nol- 1H—bU|noI|n 2-one and 5-{1(fS, 2R 4R) -4, 6-

di et hyl- 2, 5-di hydroxy-2-(trifl uoromnet hvi)eul, 2’3 4- tetrahydronaphthalen-l-
20y|Ianinol-lH—ouinoIin-2-one 53.9 He racenat e descri bed in Exanple
142 are separated by nmeans of chiral 8l pak AD-H 5 p, eluent:
hexane/ ethanol) into its enantioners. 29 (>80% of one enanti oner
(retention tine 10.6-12.2 mnutes) and 28 Hﬁ 0% of the other enantionner
(retention time 13.5 -15.7 mnutes) are isol 25 No concl usion can of

HP

5-{[(1a.2a,45)-4,6-Diethyl-2 5-dihydroxy-2-(trifluoromethyl}-1.2,3 4-
tetrahydronaphthalen-1-yllamino}-1H-quinelin-2-one

The mixture (160 mg) described in Example 141 of the epimeric ethyl derivative
10  and the 3 4-dimethyl derivative is separated by HPLC (Kromasil 18 5u, 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.

16 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-

20  yllamino}-1H-quinolin-2-one

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.
25 No conclusion can of course be drawn concerning the absolute configuration of

the compounds.



-160- Exanple 143 O 5-ft( 1 ar2

a, 4al-4,6-D ethyl-2,5-di hvdroxy-2-(trifluoronethyl)-1,2, 3, 4-

5t et r ahydr onapht hal en- 1- vl 1am nol - 8- f | uor.ggglH qui nol i n-2-one The m xture of
5-(14- (3- et hyl- 2- met hoxyphenyl) - 2- hydr oxy- 2-

(trifluoromethyl)hexylidene]am no}-8-fluoro-1H quinolin-2-one and

5- ([ 4- (3-ethyl 2- met hoxyphenyl) - 2- hydr oxy- 3-met hyl - 2- (tri fl uoronet hyl ) pentyli
dene] ami no} - 8gx4 933H-quinolin-2-one (721.6 nmy, 1.5 nmol), prepared from
the m xture of the 10 two al dehydes described in Exanple 142 and

5-am no-8-fluoro-1H qui nolin-2- one, is pmntydoduced in 7.2 m of

di chl oronet hane and admi xed dropwi se_at_~40€ with 15.1 m of a 1M solution
of BBr3 in dichloronethane. After three 3.f stirring in the tenperature
range between -40 and +10C there is no | dnggr ®¥ny starting nmaterial present.

The reaction mixture is poured cautiously 4 15 m xture of saturated
NaHCO2 solution and ice and is extracted thr |.mes with ethyl acetate. The
conbi ned organic extracts are washed with bii and dried over Na2SO4 and

the residue, follow ng renmoval of the solveny on a rotary evaporator, is

chr omat ogr aphed (NH2 Fl ash, eluent: dichl orofet hanel methanol). This gives a
m xture of the desired conpound and the correspondi ng 3, 4-

20di met hyl t et r ahydr onapht hal ene derivative, and this nmixture is separated by
HPLC (Kr onmasi 5{&%52)@@ -8 |6UBHthy|\IBS YiyarekeRi(trifiuofdmethiyd-1, Re3 4onst I tutional

i somers. 98.9 Ny %) of the t|tIe corrpound are | sol at ed. A further

m xture i $ obtehiahgdronap : ) - epinmeric in

P05 190 & S0k i %@%Péewﬁb@y%mﬁwgﬂgeggg;t V61 -

(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



5-41(1/ R 23,4R)- 4,6-Di ethvl-2,5-di hydroxy-2-(trifluoronethyl)-1,2, 3, 4-

t et rahvdr onapht hai en- 1- vfi am nol - 8-f | uoro- 1H qui nol i n-2-one and 5- {(I1S 2R,
4S) - 4, 6-di et hyl-2, 5-di hydroxv-2-(trifluoggpethyl)-1, 2,3, 4-

t et r ahydr onapht hal en- 1- vfi am no) - 8-fl uoro-1H qui nolin-2-one 5 81.4 ny of
the racemate described in Exanple 143 are separated by neans of chiral HPLC
(Chiralpak AD-H 5 t, eluent: hexane/ethanol) into its enantioners. 40 ny

(49.49% of 0“@-{&1‘@@8,2@4,6@%@2{1&@. dihyaFod- Zlitllﬂu&dﬁélthgﬂs‘l),z%nd, 40 ny
(49.4% of the other enanti omer retentlon I me m nut es) are

i sol ated. No letrabydesinaphthe ;) Bfluerenifi-guinekin-2-one and Sapsol ut e
configuration,Q 4 . 4 _

2a, 45) - 4, 6- Di ety XY ' ‘ et rahvd

r onapht hal en- tbtrahkhﬁiﬁagﬁlhaﬁeﬁhEﬂ]:a@nlﬂlbff—alﬂub@é—ﬂH—@ummm 2T<bree m xture (200 ng)

described in anpl e the epineric ethyl derivative and the
3, 4- di net Byl Ytdimgiof the racematadesstbey inHPxample thaere sqmr@ped by masans; of

V\Eligrer{){ 2ge'&221&\t réi:%?ﬁé%ﬁlrgl SRACH € MRIGAD RexBheldifatdl) irfo TR TPAHAGmerS
5- {RIR, 2S, 4Sl4 tffﬁﬁ_:’ gngeﬁ%\f'of éne éi'ia'ﬁYQﬁféWre?er(tHn‘ tfr{'lé'@r&-f’fﬁté"'bﬂlﬂutés)?aﬁd 40 mg

t et rahydr onapht 1-yfiam no}-8-fluoro-1H quinolin-2-one

25541( 1S, 2R, 4@941%@30&“& :bmer enanmmgzufremlln tirme ﬂB@m1<5r1&en11Wt)eS)1a@ solated.

t et r ahydr onappt hal e no3- 8- oro 14 u no

racenmat e desc pgg&c%@i%&c%{geg @ FONC H"B@“?w%ﬁﬁﬁ&fe E‘Plngfgg!?amg]
(Chiral pajy ADHE &rRpinnt : hexane/ethanol) into its enantioners. - 162 -
26 ngy (44.1% of one enantiomer (retention tinme 7.8-8.8 mnutes) and 26 ngy
(44.19% of the other enantioner (retention time 16.5 -18 mnutes) are

I sol ated. No oncl S|1gg can of course be drawn concerning the absol ute

configurati on npounds.
W
.-‘CFJ
OH

HN

| F
NH

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.



Exanpl e 145 NTN

(5a, 6a, 8a) - 218-Di et hvl - 5-f ( 2- net hyl qui nazol i n-5-yl)am nol -6-(trifl uoronethyl
)- 1051617, 8-t etrahvdr onapht hal ene- 1, 6- ditet -

1,1,1-Tri 1l uoro- 2-[ (2- nnet hyl qui nazol i n-5-yl i m no)-net hyl -]-4-(3-ethyl -2-
met hoxyphenyl ) hexan-2-ol and

1,1,1-trifluoro-2-[(2-nethyl quinazolin-5-ylimno)-

et hyl - | - 4- ( 32 ity {4421 955 'oh 0N RIRRAY s (e tidniiné 718-8:®mif 5téb) and@s Mg 14
mmol ), prepared fromthe mxture of the two al dehydes descrihed i n 15Exanpl e

142 and 5- ami (- Powef @ etbengpantionaer getentipa dns, 465 1 8snimutgs)gre isolated.
di chl th L on.i ' ' - ' A3
of Ca 1h Sol ur 8¢ OBFsR A B elsh e taWRercE Al e Bbsolfiodhidbradorieh, ™

hal f hours ofthetdampdgndsd the tenperature range between -20 and +5C, the
batch is poured onto a m xture of saturated sodi um hydrogen carbonate
solution dnhd ice 20 and is extracted three tinmes with ethyl acetate. Washing
of the conbi nggaﬁ{lﬁgqhg extracts with brine is followed by dying (Na2SOQ4)
and the renov 0 he~sol vent on a rotary evaporator. Repeated

chromat ography (Fl ashmaster, different ph
di chl or onet hane/ net hanol ) gives 14.7
Exanpl es 145A and 145B

(5R, 6S. 813) -2, 8-Di et hyl-5-12- net hvl qui na vl am noj -6-(trifluoronethvl)
- 5,6, 7, 8-tetrahvdronapht hal ene- 116-di ol aneh 163- (5S. 6R

el uent:
of the desired conpound. 25

~CF,

8S) - 2, 8-di et hyl - 5-12- net hyl aui nazol i n-5-vl am | 6-(trifluoronethvl)-

5,6, 7, 8-tetrahydronapht hal ene-1, 6-diol 14 the racemate described in
Exanpl e 145 are separated by neans of chiral LC (Chiralcel OD-H 5 p,

el uent: hexane/ethanol) into its enantionmers.'5 3.3 ng (216% of one
enantioner (retention tine 13-14.5 mnutes) and 2.9 ng (20.7% of the other
enantionmer (retention tinme 20.7 -23.8 mnutes) are isolated. No concl usion

can of gour se(Qie661eNp S WetyREIR-hiddhyhsiahzblm-5SMandHe B i(RifludforhByl)-
conpounds.
1

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




10 Exanpl e 146 0 5-{111 a,

2a, 413) - 7- Chl or o- 2, 5-di hydr oxy-4-ethyl-2-(trifluoronethyl)-1,23. 4-

t et rahydr onapht hal en-1-vI | am nol - 1H qui nokk#:- 2-one 15 The m xture of

54[ 4- (4- chl or 0- 2- met hoxypheny1) - 2- hydr oxy- 2-
(trifluoromethyl)hexylidenel am nol - 1H qui nol i n-2-one and 5-{14-(4-chl oro-2-
nethoxyphenyl) 2- hydroxy-3-nethyl -2-(trifluoronethyl)pentylidene]am no)-1Hqu
i nol i n-2-one (48R BIMH 8NHiEHyIBTL ImetRyRPABIih fringo flLerométhyhe

m xt ure of t he correspondi ng al de y es Wt -am no- qui nol'in-2-one, is

i ntroduced i n5.8(7.8-tetrahydibnapk i jak and adn1xed dropwi se at -40C with

Stirring in tHbARH @%&@%&@%?%ﬁaé&bbﬁqﬂﬂa?ﬁ@%%ﬁa ralsB S Fler e
i s no | onger aﬂYamrﬂ_é'(eﬁurmbﬁomH .‘Pﬁeélﬁéht hERQné/@ﬂ?éddl’ﬁmtﬂ ité Bh8niiGmaaur ed
cautiously onto a m xture of saturated NaHCO3 solution and ice and is

extract ed & hr 88 migr{8.6%} of @t enanytiorercrateatioMticnec b3idfe thioutgahand &8 mgct s

o vent on a (2 i) SEEGInGr sanfiBer LEfeEn ENe.P b PAPHED the sdlated,

el uent: di chl QLQuRIhARH 684 BﬁB&H’seE@' &raWnV@ﬁlo%rrﬁhgttHé Qb%lulé‘é‘oﬂ’igﬁlré% of

conpound and the correspondi ng 3, 4- dinethyl tetrahydronapht hal ene
derivative, athd ¢campouidg.ure is separat ed by - 164- HPLC (Kromasil 185 ji,
eluent: water/nmethanol) into the constitutional isomers. 7 ng (3.2% of the
title conpound are isolated. 1H NVR (400 MHz, CD30D): S = 0.84 (3H), 1.60
(1H), 1.%1.&;(3(,%15,14%. 29 (1H), 3.20 (1H, the signal lying partly beneath
t he sol vent signal), 4.90 (1H), 56.38 (1H), 643 (1li-1), 6.58-6.67 (3H), 7.28
(1H), 8.12 (1H). Exanple 147 H

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



0 105-{111 a,

2a, 451-7- Chl or 0- 2, 5-di hydroxy-4-ethyl -2-(trifluoronethvl)-12. 3. 4-

t et r ahydr onapht hal en- 1- vl | am nol - 8- f | uor o484+ oui nol i n-2-one The m xture of
5-{(4-(4-chl oro-2-net hoxyphenyl) - 2- hydr oxy- 2-

(trifluoromethyl)hexylidene]am no}-8-fluoro-1H quinolin-2-one and 5-{14-(4-
chl or o- 2- net hoxyphenyO- 2- hydr oxy- 3-net hyl -2-(tri fl uoronet hyl ) pentyl i denei -
15am noj} - 8- | ﬂPL@“ %H‘Ié'sﬂq|8' 2eRiBAL: Waﬁéﬂﬁue‘ﬁ@hndgy iAfo fﬂ@é&nstﬂﬁtﬁﬁ‘@ﬂ RYnidrem the
reaction of t ture of hg correspondi ng al ehydes wi th

5-am no- 8-fl uﬁmg(:i&%jmﬂﬂuﬁtltle zooweundsare isclatédced in 4.8 m of

BB1 3 i 0 chi SHOWRRAM Mee: EDER Srtee b oL b0 T Thothal @ &ad Lo

range between 0g m Ié?@g@ rting
mat eri al presg}ﬁ '@ﬂqr éactlgi ?ér‘fl?%entg%ﬁ{e@e'ciodm STy z)rfguéﬁqn?xture
of saturatied S3EGIBI)sEMUAL(T bE), &5666%(%)1738(91411} 8ct2fiHhree tinmes with ethyl
acetate. The conbined organic extracts are washed with brine and dried over
Na2SO4 and, after the renpval of the solvent on a rotary evaporator, the
residue is chgggﬁ,{fﬂgra?hed (NH2 Fl ash, 25el uent: dichl oronethane/ met hanol ).
This gives a m xt t he desired conpound and the correspondi ng

3, 4-di met hyl t et r ahydr onapht hal ene derivagd v&, and this mxture is separated
by HPLC (Kromasil 185 u, eluent: - 165 wat er / acetonitrile) into the
constitutional isomers. 9.7 ng (4.3% JAftl e conpound are isol ated.
1H NWVR (400 MHz, CD30D): 5 = 0.92 (3H, O PiH), 1.88-2.00 (2H), 2.34
(1H), 3.27 (1H, the signal lying partly be t he solvent signal), 4.91

(1H,

| F
NH

10 5-{[{1a.2a.45)-7-Chloro-2 5-dihydroxy-4-ethyl-2-(trifluoromethyl}-1,2. 3 4-

tetrahydronaphthalen-1-yllamino}-8-fluoro-1H-quinolin-2-one

The mixture of 5-{[4-(4-chloro-2-methoxyphenyl)-2-hydroxy-2-
(trifluoromethyl)hexylidene]amino}-8-fluoro-1H-quinolin-2-one and 5-{[4-(4-
chloro-2-methoxyphenyl)-2-hydroxy-3-methyl-2-(trifluoromethyl)pentylidene]-

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:



55.37 (1H), 6.55 (1H), 6.68-6.73 (2H), 7.19 (1H), 8.18 (1H). 10 Exanple 148
Chiral O

5-1[ (1S, 2R, 4R) - 6- Chl or 0- 4- et hyl - 2, 5- di hydrgxy-7-fl uoro-2-(trifluoronethyl)-
1,2 3, 4-tetrahydronapht hal en-1-yl | am no} qui nolin-2(11-1)-one

4- (3- Chl oro-4-fl uoro- 2- met hoxypheny1) - 2- hydr oxy-2- (tri fl uor omet hAhexanat
21.5 g (146.7 mml) of 2-chloro-3-fluorophenol (R Sanz et at J. Og. Chem
15 2005, 70, {atRraeblodifiid)int¥ thafcolishiitioharBomans Bnend f.3% ) ofdhe &1 di ne
are adm xed dropwi se at OCwith 14 nl (161 mmol) of propionyl chloride. The
mxture is stétompdundareg Bokateds and 100 nl of 2 M hydrochloric acid are

added. The m xture t.rac (.t b _di ¢chl t t are
nashed wi th witesMRAEIHE, ETO 7 Q5P URER T Bra el Paro0a 2 Xk

solvent in va i i - Hema PErmdiamdIP . 30.1 g
(133.7 nmol ) gﬁng%(g?gglg?%%@l?ﬁyéﬁgﬁgy rogFHoﬁg%mi n 42|gr|§7)1é P'g'fgpﬁﬁ)’

1, 2-di chl cfrobﬁﬁi’dﬁbl)aﬁ.é%(dhlépﬁ.ﬁﬁeﬁami%HiﬂF.)l@(‘El'@),@1‘@(1hh)ol ) of al um ni um
trichloride in 42 m of 1,2-dichforobenzene and the m xture is subsequently
stirred at 100C for 18 hours. It is cooled, diluted with dichloronethane and
poured cauti opghidleigsa m xture of 2 Mhydrochloric 25acid and ice. The
phases are separated, extraction is cgpried owmrawi th di chl oronethane and the
extracts are washed with water andgsatlurateg sodi um chl oride solution and
dried over sodium sul phate. The crudg dugf is purified by colum

chromat ography on silica gel (hexane hyt ~afetate 0-10% to give 22.89 of
1- (3-chl oro-4-fl uoro-2- hydr oxyphenyl ) ptopan- 1-one. 22.8 g (112 muol ) 30of

1- (3-chl oro-4-fl uoro-2- hydr oxyphenyl ppan- 1-one are dissolved in 170 m of
- 166 - acetone and the solution is agmyed with 28.4 g (205 mmwol ) of

pot assi um@ar bonate and 12.3 nm (198 ) of methyl iodide. The mxture is
boi | ed under o

5-{[{1S,2R,.4R)-6-Chloro-4-ethyl-2 5-dihydroxy-7-fluoro-2-(triflucromethyl)-
1,2,3 4-tetrahydronaphthalen-1-yiJamino}quinolin-2(14)-one

4-(3-Chloro-4-fluoro-2-methoxyphenyl)-2-hydroxy-2-(triffuoromethyl)hexanal:

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
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



reflux for 4 hours and stirred at roomtenperature for 12 hours and then the
solvent is largely renoved. The residue is poured into water and extracted
with 5 diethyl ether. The extracts are wasiggd with water and dried over

sodi um sul phate to give, followi ng the renoval of the solvent in vacuo, 24.4
g of 1-(3- chloro-4-fluoro-2-nethoxyphenyl)propan-1-one. 63.3 g (969 mmol )
of zinc dust and 1.33 g (4.77 mmol) of lead(ll) chloride are suspended in

490 m of THE aoEnk dsm&n;amdms'a‘anﬁsi@aw %4@%205&%%%\* pdt@diumnol ) of

di brormrrethane 10 The m xture is stirred at room tenperature for a further
30 minutes andaré@nataaandiﬂap'.’vm&%& mlmtmeﬂm:oﬂldQ 1T_Lhaa miduye isfboiled wnder

e (1 GRSk FOL BRI 70 R0 8 e b

124.4 g (113 aanéa.t .@flarlge(y?re?ﬁdaﬁop “Thef ledRIue- |§poUR$d1m¥dWé¢éWédeéWedmﬁme in
65 mM of THF are added dropwi se. Stirring is 15 carried out at room

t enper at ur®e f diethylfetihemdhetaxtiactsrave washad with wateiard dgediover sadiwm h di et hyl

The 1 enper at uPiohaE B UE AoUEMER Melfeiitabahy SoNdR i 95615 244 BR-BRY, .°°
carried out Wehlarélderilbeb- Zeﬁiwﬁoxyfph@nﬂ?}érbﬁﬁﬁsl-éﬁ@ wsmw rhholpéfezin@ddst

saturated sodiumchloride solution and dri ed over so 20 sul phate, and

the sol vent i gnd érﬁﬁ/gcﬁ TThamalLeldepddl gbtoride grersuspeadesd irc 490 i of THF and

o o- ot or o sthe Shstsnsteh 8 Rarpd AL R BS RN st iflque it 3 | ¢
(_d é 0% H§ t 107 3'(5'72I'ht(e§?j|4ﬁllrl% Gs sﬁﬂzr%% aBrodin (témp&‘é)ture&of)é f1ahér B0 nindes(andlatimixedsO

2-chl or o- 3- f | desovise @i DR Mith éﬁéﬂnbﬁyﬁ)ram)owf@ 1M Hinigm(l¥3 chlosiggIsplgionet hy|
trifluoropyr “ﬁﬁ&@g@?ﬁgé r%n%f 3%%“#'&%@1 E"r&yﬂ:&%ﬂaﬁﬂ %P SRR SheFbalforPVer

30 mnutes w

bi s( 4, 5- di hydhfixtérd B dodied mbakae 01- £24/4 g PrEendIHaP) 434dhidb6)-Aubm-22 N
of dichl oronet hane. The reaction mxture is stirred at 0C for 16 hours and

i's 30 purifieBe$onphRsyYbRProp@natANe iR B5APlRaphpre added deapwiee. Stirring is
( hexane/ dt%lsggéﬁ%\ﬁfqlﬁ éi%?%q(@npemﬂu?e freirtheP fiodr. ¥heeBbtion mixture is

(R)-4-(3-
met hoxypheny 1}il el ttodigttdd ethiarfdndopsured eauliolishy oAteavaikture of arME/ Z ni xt ur e
wi th an enantioneric excess of greater than 80% 1.149 (1.09 mmol) of

(S)-(S)- - 1bydrochipricagid anducspihe t@ﬁn@rﬂm(ecu%)exp@@dlsgéfﬁﬁm Rhasesae ny
104 1) of d
G o er ] 1 LSO raklid K Eaiof M WRA dIEIST o BH M R drebadiipe o

caL a: y?tz Rsz :E}Jtzwtb 'wateepad adturatedsadiwaychoritieassolion bnd doiedldvey sodmmmol )  of
et hy - 4-
chl or o- 4-4G uoPQpbatﬁe@ﬁM%@h@m ipteRyeMesk J he qrude prefic ispusiied by goWwmimoat e

in 340 m of { I to
a steel autoclave ang a@-%ose T@%bg%&g?@g@ﬁép@é@gﬁ@@ﬁ@%fﬂm“&% 1§af(,g r')r 20
hours. After Ralorog-flubm-64aehetbplemeptopyBahsooncentrated and is purified
by nmeans of col unn _chromat ogra on silica eI ahexane/ et ha/( acet at e

S,

¢/ i Sl T SRy =101 (ool 2,96 .4, 378 (. 515, 805
4- ( 3- 4
T or onet T/ 14121 }éﬁgﬁﬁg%éggﬁmf%ﬁ%ﬁﬂo X‘?“)et hyl

4- (3-chl @2%®- 42fg (19035 enrdel) of 2-chloro-3-fluoro-6-(1-methylenepropyl)anisole, 2.46 mi
met hoxyphenylz hydr o>(% &’H((it“ fl uor onet hy@hexanoate in 315 m of diethyl
ether are cool &6 ymoh tiaronyuMaie ARSS 9, ofgnglecaar e argradmixa um

al um it um hy diiigu apale ubPETNAREIAARTALA R T b Mo RICURRFYLLE, m Xt ure

is 15stirred ours iIn e cour se
et hyl acet at ebis(4 Satibedroahtert-batyloxazolin-2i-H)propares) (HFO RSB EY)Aire 12 &ﬂmﬁnl um

chl oride sol ut] and |ce he suspension js filtere hrough Celite, the
filter bed beﬂﬁsﬂ’ﬂ' e reaction mixture is stirred at 0° %ft of 16 Kours and s
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)-



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 umchl oride sol uti amgand dried over sodi um sul phate
and the solvent is renoved in vacuo to give, after columm chonat ography on
silica gel (hexane/diisopropyl ether 0-30%, 1.3 g of

(2R, 4R) - 4- (3-chl oro-4-fl uoro- 2-

t hoxypheny1 P Mz,
et f g;<yp8efy 133M¥wm@0ﬂ1)§PPth®4wwb§i@F§Pﬁ and 389 m @1 sAl 54 (dd

1H), 3.06 (m ﬂfPrD(nba)zﬂﬂF(sfe d-'lswlvedguedesargm)mﬁ@msoteegmsqm 21, 9.02 (s,
1H). d 2.3 d
(tHai ffiﬂoromat ﬂg)‘ﬁ.ﬁé&%{ﬁapo ﬂ)&( oro \rr)e"‘j)r%)f'ﬁl )I'h é]cﬁalgrglx gol&tlon

(2R 4R) - 4-(3- f’ r@d‘i'nfﬂl.ﬂWa‘? aawd’rstsbmwwnm od (z%mmol) ofethlyl (2R 4E/Z)-4-(3-
30hydr oxy-2- (trifluoronet hyl') hexanal and

5- ani noqui ol Cherﬂiﬂ*QOFOfﬁeW@thOﬂpﬁgliVD@thdiom ré“fbfowmleﬂwibh@ﬁré gnpate in

01 m "of acenty Hiidleceded 28 2 tfudislie! o waher@fte Tnch gt} &4 Rt
cool ed, pour eautdala»e/\@rﬁ@éxpcssbd to 4 8dro g@hl;rréeajrélcﬂ@lowlat 80P QefoB DO MRLBE.ON i S
fi Itered throu Celite, the filter bed being rinsed thoroughly with ethyl

acetate. The s@goldﬁg tth@rtaactnnawttsreesg@p@ﬁrataiadmd i3 purified bymeansak ri ed

chi or de. so ubp B RaRTaiBhrunnd b 4 86l FieRhte BT BCe e B BRGLRIF BB8 v e
in vacua {@ 9'9\'2995&99’([’(9[ @tSkﬁW&@ﬁ&@Z—ﬁm&&@ph@h?b%ﬁ%'dr@lksﬂ-z-

2- met hoxypheny1l) - 2- hydr oxy-2- (tri fl uor onet hyphexyl i dene] am nol ?IUI nolin-2(11-

1)- one as a éhnﬂu@romeibuathemn@atarﬁﬁeg (24 el ety f-(@chiproot-lepeeRs and
o et e PR Bl PanShut 4 By gl o, 7,
10 al | oved t0eﬂﬁrfﬁré@obmtﬂmra@lﬂw»%rdWm%?edw%Sg (ITBmmeinef litdursol uti on
'S 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-
30  hydroxy-2-(triflucromethyl)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



poured onto a m xture of saturated NaHCO3 solution and ice. It is extracted
repeatedly with ethyl acetate and the extracts are washed with saturated
NaCl solution and dried over Na2SO4. Puri.-figgati on by col unm chromat ography
on silica gel (hexane/ethyl acetate 0-100% vyields 134 ng of the title
conpound. 151H NWMR (300 MHz, CD30D); 6 = 0.92 (t, 3H), 1.70 (ddq, 1H), 1.19
(ddg, 1H), 1.99 (dd, 11-1), 2.36 (dd, 1H), 3.32 (m 1H), 4.97 (s, 1H), 6.44

d, 1 6. 50 . d,
(1 . E)xarrpl > ilgrge%gi'dbm@slﬁ:?r Kéjsuéd@nsmﬁ} iﬁ&lltéﬁbd tHrdugh C3hte, the filths b&d BSing

2R, 4R) - 6- Chl ofigsed tmmgmyswm kaaﬁatatp F hadmsgse:ﬂ‘ the filjete ata separated and

he same vy SAGHOERRAEN Gl Ao Wi qiedoatalsy TG B et ystndi i T
chloro-4-fl uosamktﬁatslwmmww)awmmdaeﬂbwefémumlbhmwa 90 ny
(0.51 mol) of 5-anino-7-fluoroquinoljn-2(1H)- of titanium

tert- - 1%9 solygpbigirg@oyed in ¥asuetp gveq gof(5 {[(2R4R)4(3-chloro -4-fluoro-

5-{[(2R 4R) -4 o

> hydr oxy- 2. ( erTefereRe et MRy e denelamielaunalip3 gt
270 ng of crudgeiagianerudesgprodatt 7hd .mmellsejummwamnomoa@mamw at -30C
wth 7.6 m (7. M boron tribrom de solution to ql ve the desired

o ot @salﬁﬂoauﬁ%qaé’megmpw/co@ AT HEION A ANCPBE AU o o 7058

yields 26 ng u H) ,
1.69 (ddg, 1 ,Ch%?g@re M ‘p“ideé’éy?%@)%%b iy '(%ﬁ',ﬂﬁ%"?.@?gﬁ'r’f{]&ﬁﬁ ,
4.97 (s, 1MH), affiowéd (alwati)to réodOetmberattdre 06erdd2 hdursl Hhe réabiiof dolutibh is 8. 13
(d, 1H). Exanple 150
rTBt:oured onto a mixture of saturated NaHCO3 solution and ice. It is extracted
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-



Chiral O

54[ (1S, 2R, 4R) - 6- Chl or 0- 4- et hy1- 2, 5-di hvdr oxv-7-fl uoro-2-(trifl uoronethyl)-
1,2,3 ,4-tetrahydronapht hal en-1-yl | am no)-48gfl uoroqui nolin-2(11-1)-one 1In
the sanme way as in Exanple 148, 300 ng (0.88 mml) of (2R, 4R)-4-(3- chloro
4 fl uoro-2-met hoxyphenyl) - 2- hydroxy-2-(trifl uoromethyl)hexanal, 156 ny
20(0.88 mml ) of 5-am no-8-fluoroquinolin-2(1H-one and 0.55 m of titanium
| ed- butoxi debuﬁnxic%ﬂ&ﬁe%abtbcgﬂovgive 5-{[(2R 4R)-4-(3- chlor0-4-ﬂuoro 2-methoxyphenyl)-
5-{[ (2R 4R)-4-(3-chl oro-4-fluoro e

hydr oxy- 2- (t rthm!mmﬁt(hgflupm9thy¢)bﬁévl@@nﬁ%mIBDH cfbmqungllnﬁ(wmn@— one.

wth 3.6 ni (778 mar s i pis GreiRebif S el Fe I EERAPR Pef aPaREC o
product. 25 OMtwmecfﬂﬂr(wmﬁrm%mhy M Bofdrl iribforiRle AR %mbyhea@srr@de 0- 70%

yields 119 ng of desired product. - 170 - 1H- NMR (30 )
0.91 (t, 3M), prodsstGelgmmehromatography omlhcmggdhemne@mwl agetate PP %) H) |

3. 32 1 6.54 (d, 1 6.65 (dd, 1 7.18
(dd, (13) 5 1y “gslzéf—'ﬂg 3@@%@2&0@1@& e e (53( 6R. v
6M 2- Chl oro 8-ethyl-3-fluoro-5-[(2- rrethvl aui nazol i n-5-vl | am nol 106- (trifl uor
Exrret hlyl )4gl6lglgwmw§bzgwﬂﬂa@mgw)eae~a991;1'3(94) 1169 (ddg, $HNE!.88YmaI H)N1.99

a e no
(2RHBR) 4- ( 3- {ad, o 42f37u@d01?2)n%t3ﬁdﬁyﬁﬂr9n949)7 (3, DR {(d- {i},iG 4@ .ot hyl ) he

xanal , 52 ng 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.



(0.33 mol ) of 5-am noqui nazoline and 0.27 m of titaniumterf-butoxide is
reacted to give 5-{[ (2R 4R)-4-(3-chl oro-4-fl uoro-2-nethoxyphenyl)-1-[(2-
15net hyl qui nazol i n-5-yDi m no] -2-(trifl uor.gret hyl ) hexan-2-ol. 130 ng of crude
imne are cyclized in the sane way as in Exanple 148 at -30Cwith 5 m (5
mmol) of 1 Mboron tribromde solution to give the desired product.
Preparative thin-layer chromatography on silica gel (hexane/ethyl acetate
50% vyields 191 [ ts = ( , | 0.92
(ol 1ea (AR (B AG.CPa0n S = T PEry g IS P o1
(s, 3H), 3.341(@8 (dtHNH)42.88 (dd, THH)3.3B(m31H,4.9H)s, B S.36(dd HH), 6.589(d( d,

(55, 6% SR - 2. (50185490 T 7519 (4o W07 dBDo 2 et nut v mazol i mese

yDam nol-6-(trifluoromethvli-5.6.7,8-tetrahvdronaphthal ene-1,6-diol 1In the
same way as in Exanple 148, 300 ng (0.88 mml) of (2R 4R)-4-(3-

chl or o- 4-fl uor o- 2- net hoxypheny1) - 2- hydr oxy-2- (tri fl uoromnet hyl ) hexanal , 172
ng 10(0.97 nmol) of 5-am no-7-fl uoro-2-nethyl qui nazoline and 0.55 m of

titanium 5 Example 151
OH\"- Chiral

cl " F
kF
F OH
NH
7
N-. .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).



terf-butoxide are reacted to give 5-{[ (2R 4R)-4-(3-chl oro-4-fl uoro-2-

nmet hoxyphenyl) - 1-[ (7-f | uor o- 2- net hyl qui nazol i n-5-y1)i m no] - 2-
(trifluoromethyphexan-2-ol. 450 ng of crudgqiLmne are cyclized in the sane
way as in Exanple 148 at -30Cwith 2.5 m (2.5 mvl) of 1 M boron tribrom de
15sol ution to give the desired product. Colum chromatography on silica gel
(hexane/ et hyl acet ate 0-5094) yields 56 ng of desired product. 1H NWVR (300

MHz, CD30D): ,,9,@315@ 3H), 1.71 (ddg, 1H), 1.98 (m 1H), 201 (dd, 1H),
2.41 (dd, 11- 1) 75 (s, 3H), 3.31 (m 1H), 5.14 (s, | H, 6.62 (d, 1H)),
6.63 (d, 1H, 6.78 (d, 1H, 9.50 (s, 1H. 20 Exeaple 153 - 172 - 54[(/

a,2a. 4,8)-7-Fluoro-2,5-di hydroxv-4-et yI
t et r ahydr onaoht hal en- 1-yl | am no}-7 Hefui nol i n-2-one

5- ([ 4- (4- Fl uor o- 2- net hoxyphenyl ) - 2- by droxy=2F
(trifluoromethyl)hexylidene]am no)-d-f urno 1H qui nol i n-2-one (163.1 ny,
0.35 5 mvol ), prepared fromthe al de descri bed in Exanple 148 and

5-am no-7- fluoro-1H quinolin-2-one, ™ Hhntroduced in 3.5 m of

di chl oronet hane and adm xed dropwi se a&.~N20C with 3.5 mM of a 1M solution of
BBr3 in dichloronmethane. After three hours of stirring in the tenperature
range bet ween -20 and + 10C there is no | onger any starting materi al
present. The reaction 10 m xture is poured cautiously onto a m xture of

saturated NaH cﬁaﬂ,bgj-bmﬂmaﬂsiaiétﬁwaslﬂubﬁa-%@-mfdredz-mat&@gmn%&énrwst h et hyl
acetate. The conbine gani c extracts are washed w rine and dried over
Na2SO4 and, f glaminoic-(tefiooramethy}45<6.€ B-tetahydionaphthalene-dvergwl at or, t he

residue is subjected to repeat ed chromat ography (NH2 Fl ash, eluent:

T 730 A ARt St o B ALl AR,
g: gg Eiﬂ) t 69ggIo%@-?('—)ﬂddgbfﬁln@héi%:h@ﬂpﬁ@tﬁ%xrbﬁyéo(‘thfﬁlﬁrom&mjﬁexaﬂa9@TQHT@

5-11(5S, 680 8RY0. SZEnml) ff-amum}?ﬁlL@r%zwlethwkqulﬁa;qlmefamb@(ﬁﬁsnhqflmaEuum 7, 8-
25tetrahvdr ONZER Bu oxide grev}e'aac eCP&? g;;lé\?r'efSI f['&rl'?gﬂﬁ-ﬂ Lhis r%ly)ﬂugpc?z

methoxyphenyl)-1-[(7-fluoro-2-methylguinazolin-5-yllimino]-2-

24trifluoromethyl)-1,2,3,4-

(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



I's isolated as an additional product alongside Exanple 150. 1FI-NWR (300
MHz, CD30D); 8 = 0.90(t, 3H), 1.67 (ddq, 111), 1.92 (ii, 1H), 1.95 (dd, 1H),
2.33 (dd, 1H, 3.25 (m 1H, 4.91 (s, 1H,17%-34 (dd, 1H, 6.44 (m 2H), 6.54
(d, 1H), 7.18 (dd, 1H), 8.18 (d, 1H. - 173 - Exanple 155 O

55-(1(l a, 2a, 411) - 7- Fl uor o- 2, 5- Di hydr oxv-4-net hyl -2-(trifluoronmethyl)-1,2,3,4
- tetrahydronapht hal en-1-yl | am no) - 7-f | uor o- 1H qui nol i n- 2- one

54[ 4- (4- Fl uor & 2eed h sy HOEBig-2 5-dingd 2 EﬁfRIo‘P@i%EWI)}P,QFG, ylidenel -

am no) - 7-fl uoro- | I'n-Z-one ny, OU. epare romthe
conventi onal | dnesaptdtakeindtiyliamireder -Buend: mﬁdllne?-on &H- qui nol i n- 2- one,

Is 10 introd ' m of hl d dd t -40C
with 5 31 u%ﬁh'@ﬁwﬁ SR RBEA AT ORY 4 oot hane. ATt er ¢ hr ee. hour s
of stirring at(tnflﬂ@ﬁ:rﬁ@lﬂ gﬁéﬁhdbﬁeﬁrﬁﬁ%@-ﬂﬁr@—qFﬁqﬁlﬂorﬁg%ﬁ@m R, EU 3gfter

overnight stirring at m t'enperat ure’ t reaction mxture i s poured
cauti ousl y5 onmnal)npbelplar@ﬂ ﬁ‘bnstilaﬂldebrﬂe\liemwon Etiaonplerid8i arel émnnme 7-
extracted three ti 5eth acet at e. , The edo ani c extracts
are washed wi tHOH" qﬁeq'ﬁﬂﬂ (5%;5‘[“0%5 %@Fg}?dm ?‘?'Eb PRSI has been
renoved on a Lehfked GWE@%@EZO@QM% FfH1of St M BbRRNKQET BBREH (NH2 Fl ash,
el uent: dichl oronet hane/ nethanol). This gives 82.4 g (35.2% of the title
conpound. ﬁmmmrr(esmnmﬂerctnmoum stirrr®y i3k tempelatyne-iange. istween)
f’-lﬁ"? (R 26528 ﬂ,)”a quqe(@‘@ [ 88" 058k ahy ARAL bRl Brasiht. THelbiction > 11
10  mixture is poured cautiously onto a mixture of saturated NaHCOj3 sclution 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, 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, CD;0OD): § = 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).



Exanmple 156 0 541(1 a, 2a,4B)-7 -Fluoro-2

, 5-di hydr oxy-4-nethvl -2-(trifluoronethyl)-1, 2, 3, 4-

5t et rahydr onapht hal en- 1-yl | am no) - 8- f | uor.ot73H qui nol i n- 2- one

5- ([ 4- (4- Fl uor o- 2- met hoxypheny1l) - 2- hydr oxy-2-(trifl uoromet hyppentyli dene] -
am no) - 8-fl uoro- 1H qui nol i n-2-one (481.6 ng, 1.06 mml ), prepared fromthe
conventional ly synt hesi zed al dehyde and

5-am no-8-fluoro-11-4-quinolin-2-one, is introduced in 5 m of

di chl oronet hane and adm xed dropwi se at -40C with 1010.6 m of a 1M sol ution
of BBr3 in dichloronethane. After three hours of stirring at -40C the batch
i's MIowxito@@ﬂ&@d&%omtemmrMUre After overnight stirring at room
tenperature the reaction mxture is poured cautiously onto a m xture of

sat urated NaHCO3 solution and ice and is extracted three tinmes wth ethyl
acetate. The conbi ned organic extracts af® mashed with brine and dried 15
over Na2SO4 and, after the solvent has jpes eaned on a rotary evaporator,
the residue is chronatographed (Flash ent*"di chl or onet hane/ net hanol ) .
This gives 196.7 g (42.1% of the titfe oo ofi‘HdF 1H NVR (300 MHz,
CD30D): 1. 39 (3H), 1 82 (1H), 2.39 (1H), 3.30 H, the signal lying
practically beneath the solvent signal), 5.01 , 6.38-6.50 (3H), 206.53
(1H), 7.19 (1H), 8.17 (1H. - /75 - Exanple kg7 O 5-{f( la

2a, 4/ 3) - 7- Br ono- 2, 5- Di hydr oxv- 4- et hyl - 2- (tr|'IuoronethyI) 12, 3, 4-
tetrahvdronaphthalen 1- vl | ami nol - 1H qui nol i n?2- one

5 5-{[{1a,20.48)-7-Fluoro-2,5-Dihydroxy-4-methyl-2-(trifluoromethyl}-1,2.3 4-
tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinglin-2-one
5-{[4-(4-Fluoro-2-methoxyphenyl)-2-hydroxy-2-(trifluoromethyl)pentylidene]-

amino}-7-fluoro-1H-quinolin-2-one (241 mg, 0.53 mmol), prepared from the
conventionally synthesized aldehyde and 5-aminec-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).



55- ([ 4- (4- Brono- 2- net hoxyphenyl) - 2- hydr oxy-2-(trifl uoronnet hyl ) hexyl i dene] -
am no}- 1H qui nolin-2-one (530 ng, 1.04 mmvol ), prepared fromthe al dehyde
synt hesi zed in anal ogy to Exanpl e 91 and 5t7am no- 1H qui nolin-2-one, is

di ssolved in 10 m of dichloronmethane and the solution is adm xed dropw se
at -50C with 10.4 ml of a 1M solution of 8Br3 in dichloronethane. After
three 10hours of stirring at -40C, two hours of stirring at between -40C and
0C, one hour {46 and room tenperature, and 18 hours at room
tenperature, the reaction mxture is poured cautiously onto a m xture of

sat urated NaHCO3 sol ution and ice. Fol | oM n3 the addition of 150 m of ethyl
acetate, the mxture is stirred vigoro 20 m nutes. The ethyl acetate
phase is separated off and 15 the aqu *is extracted a further tine
with ethyl acetate. The conbined organic exyracts are washed with water

(twice 40 mM) and brine (once 40 m) and dri ver Na2804 and, after the
sol vent has been renoved on a rotary evapor ~ethe residue is subjected to
chromat ography (Fl ash, eluent: dichloroneth nmet hanol ). This gives 216.6 g
(42% of the title conmpound. 20 1H NWR (400[MHz, CD300): -= 0.90(3H),

1. 70(1H), 1.89-2.02 (2H), 2.35 (1H), 3.26 (1M the signal lying partly
beneath the solvent signal), 4.98 (1H), 6.45 (1H), 6.49 (IH), 6.69 (1H),
6.87 (2H), 7.33 (1H), 8.19 (1H). -176- Exanple 158 0 541( | a,2 a,

4/ 3) - 7- Br ono- B¢ 1di, B&drﬂrﬂvFlﬂom lyﬁ} yd mM Umtm@ ﬁmflmemm_tml-) 1.2.3.4-
tetrahydr onapht haI en- 1- - 2-one

55- ([ 4- (4- Br o® ’-""‘, . ' Ye'Ehyphexyl i denel -

am no) - 7-fl uon i I AT t he

al dehyde synt %ﬂ*??’.ﬂ%a%ﬁveﬁs@%o@ﬂ Z*FV"%"% g’mmﬂ""ﬁ%@“ﬂ dene)-

5-amnmi no-7-fl umnmndaHﬂeflumodmmi—qunhn-z-csnej(%loﬂimgj 1.6 enrboly] pr@pamd:frbmmﬂet hane

dth | ut d d.d th 9 | ut
of BBr | n 1080DHe SHBIA SaRHICSHRAEA e Rt R rampo-aiere-7 B alinali 2 1<

hours of stirhhthey RleddRBNREBS dithlerémdtitine aﬂ’ﬂ:Pa&ﬂE( b 8C4ang Wipm
tenperature, and 18 hours at room tenperature, e reaCtion mxture Is
poured cadbi oufl§ mdf @ BV rsiokitioneofBBrs dn dichicedmisthd®@s Aftardivieerhaurd of sttring

Fol Towing the a?c—l«gb"td 81% ggxtc%?g am)wed 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): § = 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 6.53 (1H), 7.19 (1H), 8.17 (1H).



of ethyl acetate, the mxture is stirred vigorously for 20 m nutes. The
ethyl 15 acetate phase is separated off and the aqueous phase is extracted a
further time with ethyl acetate (100 m)..4Fge 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
i s subjected to chromatography (Flash, eluent: dichloronethane/ methanol).

Thi s g| ves 17 xggng,g( 137 3% of the title conpound. Exanpl es 158A and 158B
54(1 R 2S, 45)-/7-Brono-2, 5-Di hydroxv-4-ethyl-2-(trifluoromethvl)-1 ,2 3, 4-
25t et r ahydr onapht hal en- 1- yI | am no}-7-f| uogo- «IH—ow nol i n-2-one and 5-10 S.
2R, 4R)-7-brono-2 ,5-D hydroxy-4-ethyl- 2 i+l uoronethyl)-1 ,2, 3, 4-

t et rahydr onapht hal en-1-yl | am no) - 7-f | uor WFnol i n-2-one - 177 - The

racemat e described in Exanple 158 is $e&paratipd ¥y neans of chiral HPLC

(Chiralpak AD-H 5 p, eluent: hexane/ethanol WNistp its enantionmers. This

gives 85.2 ng of the (+)-enantioner ([a]r) = A 7, MeOH) and 79 ng of the

(-)-enantionmer (LAD = -95.9, MeOH). No conclfusiJon can of course be drawn 5
et 159 5- {[( | a,

20440) - 7- Br ono- 2, 5- Di hydr oxv- 4- et hvl - 2- (trifI ooromet hvl) -1, 2, 3, 4-

10t et rahydronapht hal en- 1- vf | ami nol - 8-f ] uor o- 1H- qui nol i n- 2 one

5-([4-(4-Bro - Tex 'f.uan 2 -226-Bhiadroxy-4-athyl 4-(truoname «wl¥-denel am n

0) - 8-fl uor o- 1 qui np 4 Q4. I reparedfromthe

al dehyde synt RestZed—Tr—o -y ‘ .‘?‘long

5-am no- 8- 61 uwwbnw ZJﬂné}h@nﬁ)herﬁrl)Cﬂ-ﬁy@ddwgdz (tﬂflll&orﬁethmwb)qinuen@]net hane

and the solution is 15 adni xed dropw se at Cwth 10.4 of a

sol uti on of BBMINPI1HraUiNGINALNE(SS0 mg: LP4tmed. Repatedfrosm the aldghyde - 40C,

two hours of ri 0. nd room
Lomporat ur o, SxiiEsERah ARG EXRET, Ao s Yoot IR e B
poured cauti ousdspivesetia 0 mil f drcﬁldpémsaiarreaémﬂtmaédﬂmorsw adrnixedairdpivize. at
Fol l owi ng the addition of 150 200f eth acetate, the m xture |s stirred

vi gorously for5QE withutl4 ml-p{@ Hrirgpiution o BBr3 in dichioromethane. 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).



acetate phase is separated off and the aqueous phase is extracted a further
time with ethyl acetate (100 ml). The conbi ned organic extracts are washed
wth water (twice 40 m) and brine (once _46sm ) and dried over Na2504 and,
after the solvent has been renoved on a rotary evaporator, the residue is
subj ected to 25 chromat ography (NH2 Fl ash, el uent:

di chl or onet hane/ net hanol ). This gives 209.4g (39.1% of the title conpound.
- 178 - 1H-N|\,§x ,?%Q , CD30D): 5 = 0.92 (39), 1.69 (19), 1.86-2.01 (2H),
2.33 (19), 5 H, the signal lying partly beneath the sol vent signal),
4.92 (1H), 6.36 (1H), 6.53 (1H), 6.86 (),5/‘7

160 5-ff(
i a, 2cc4a) - 6- Fl uor o- 2, 7- di hydr oxy- 4- net w«*fluoronethyl) 12, 3, 4-

.19 (1H), 8.19 (1H). 5 Exanple

epared fromthe

correspondi ng al dehyde and 5-am no-1H qui ndlif-2-one, is dissolved in 3.5 ni
i i i i xgd"dropwi se at -20C with 3.7 ni

of a 1M solution of BBr3 in dichloronethane.gAfter three hours of stirring

at between -20 and +5C the reaction mxture IS Boured cautiously onto a

m xture of 158dHfieada; S (yrd-etr flugigmgthvhat 2t i on of

100 nl of eth 1C € e . JO:
The et hyl acets < £ hase is extracted

a further gi ns-{[u (zhsﬂcsrhmlz M@zy@héﬁw)whgdm{m (ﬂﬁm@irﬂ%tmﬁ%&yh‘d racts

are washed with water (20 m) and brine g and dried over Na2SO4 and,
fol | owi ng t heamémaviafluero-1Heuwndls-2-one (& Oang A4 ynraolpprepased fropetheesi due
is subjected ¢ hroma [ v (l.sol ut ent ; :

di chi of omet haRGefd 8%‘55?')%%%'2(3&%8’@? § R oS Siamingi sfapsthy) . whi ch
i's separated MhlﬂOH‘i’JQ%ﬁé(ﬁQﬂ&%bl\feﬁjlﬁ,g P sl of dicheirbmeatRaes afgthegelutiohng o t he
pure di astereoners. This gives 55. 4%35 79 of the title conmpound and

89.4 ny (57. 7@91m@fedtdf@pm@trﬁ@ G/rWIH'h napefie Mesolation ebBBr: Bn 4, and whi ch
Sol°SS AP WRnBIATRN kS Ao grep s IV M G VBRI e 1,y
7.10 (11-), 1Betp@enlBBPC 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




-179- Exanple 161 5-{f(1 a,2a, 48)-6-Fluoro-2 ,7

-di hydroxy-4-nmethyl-2-(trifluoronethyl)-1,2, 3A5t et rahydr onapht hal en-1-yrl am
nol - 1H qui nol i n- 2-one Di astereoner separ.ayion, described in Exanple 160,
gives 89.4 ng (57.7% of the title compound. 1H NVR (300 MHz, DMSO d6): =
1.39 (3H), 1.59 (1H), 2.39 (1H), 2.93 (1H), 10 Exanple 162 15 O

f5a, 6a, 6/ 11- 8- Et hyl - 1, 6-di hydr oxy- 5- ( 2- oxo- 1, 2- di hydr odui nol i n-5-yl am no) - 6-
(trifluoronetiyéd }ac%rﬁaté é’eécﬁbéahyes&aﬁwubah@g@a’%afe%r Mddns! & chiral HPLC
5-{[(fa, 2a, 4, 6) - 6- Chl oro- 2, 5- Di hydr oxy-4-ethyl -2-(trifluoronethyl)-1,2,3,4-
20 tetrahydr o(r(leraiwﬂk ABTIH}EI paﬂu&oy hﬁkanfe{ethﬂnql') latmlt&enme@eahi&\glﬂarrpl es
92A and 92B (16.7 (1’5 |um I\ﬂ ij@ n_& 0. 074 nmol ) and
ni ckel (1) broﬁ“f’@é"@@fﬁe 'e'@’ﬁ'@ﬁ’ 5’ an B &ndi qolBen of

N-met hyl pyrroj. -ghgﬁﬁ'cﬁnn%n&% C§§§° %SQWTﬁB%%KE' W@é@&f&o&@gﬁe &Ewnessur €

of 20 bar and 8 FegCrIon M Xt ure s su sequent |y
- 180 - dif ut @shourhifgfthy abgbluté seréythemigtrat €. Fol l owi ng the addition of two
m of water it is stirred vigorously for 15 mnutes. A further 50 m of
ethyl acetate are added and the organic phase is shaken twice with water (10
m each tine) with brine (10 nl). After drying over Na2804 has

t aken pl ace, Fﬁ@ﬂ‘é’g{gagﬁ I s renoved

5-{[(1a.2a,45)-7-Bromo-2,5-Dihydroxy-4-ethyl-2-{triflucromethyl)-1,2 3 4-
10  tetrahydronaphthalen-1-yllamino}-8-fluore-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.



50n a rotary evaporator and the residue is chromatographed on silica gel
(eluent: dichl oronethane/ nethanol). This isolates 7.7 ng (47.7% of the
desired conpound. IR (dianond): 2225 cnm 1478l0 Exanple 163 O

abccé6a, 80) - 8- Et hyl-1, 6-di hydroxy-5-(8-fl uoro-2-o0xo-1, 2-di hydroqui nol i n-5-

yl am no)-6-(trifluoronethvf)-5,6,7, 8-tetrahydronapht hal ene-2-carbonitrile
5-{[(1 a, 2a, 410-6-Chl oro-4-ethyl-2,5-di hydroxy-2-(trifluoronethyl)-1, 2,3, 4-
15t et r ahydr ongpl I I & - Bf )= ' [ e i bed in
Eeampl oo 94a AP I OO K O A 2B Y 239 2050
mol ) and ni oftéf)( 32501 biythiesighaklymg, patlp Peneathl theaodvenitsigndllc 42 (ithy), 0. 26

of N-nethyl pyrrqlidi no d. 1 GF appar atus under a
pressure of @3§éﬂﬂg%ggﬂﬁggtéﬁgﬁ|§}jr@&f”%%@@%e reaction mxture is
20subsequently 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 m
of ethyl &cetBxample188ded and the organi c phase is shaken twice with water
(10 mM each tine) and once with brine (10 nl). After drying over Na2SO4 has
taken place, the solvent is renoved on_a.yoflary evaporator and the residue

I s chromat ographed 25on silica gel (el ug i‘.\.ﬁﬁ;ﬂ or onet hane/ met hanol ). This

I solates 10.8 ng (79.9% of the desi rned pobad. | R (dianond): 2230 cm 1.

- 181 - Exanple 164 HN

NH

[0
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).



(5a, 6a, 85) - 8- Et hyl - 1164i hydr oxv-51( 1- oxo- 1, 2- di hydr oi soqui nol i n-5-vpam nol -6
- (trifluoronethyl)-5,6,7,8-tetrahydronaoht hal ene-2-carbonitrile 55-{[(1
a, 2a,413)-6-Chloro-2,5-D hydroxy-4-ethylqz(trifluoronmethyl)-1, 2,3, 4-

t et r ahydr onapht hal en- 1-yl i am no} - 2H qui nol i n- 1-one, described in Exanpl es
96A and 968, (34.8 ng, 0.077 mmol), sodiumcyanide (7.53 ng, 0.15 mmol) and
ni ckel (1) bromde (16.8 ng, 0.077 mmol are introduced into 0.68 m of

N- net hyl pyrrol i dinone and reacted in a mcrowave apparatus under a pressure
10 of 20 bar and at a tenperature of 200C. The reaction mxture is
subsequent | y Exampld16dth five nl of ethyl acetate. Follow ng the addition
of two m of water it is stirred vigorously_ for 15 mnutes. A further 50 ni
of ethyl acetate are added and the organ phase i s shaken twice with water
(10 mM each tine) and once with brine (.\cFAfter dryi ng over Na2304 has
taken place, the solvent is renoved 186n™3 @y evaporator and the residue
i s chromat ographed on silica gel (eluent: dNchhoronethane/ nethanol). This
isolates 18.8 ng (55.2% of the desired conpg | R (di anond): 2230 cm 1.

4- ([ 6-Chloro-2 - 4- 2 (

25t et r ahydr oneplhi®siod : 192 SN HNBEY Y- Ly

ol ) , %82'teﬁ£§§59$§§hl%I§¥Q!@!aﬁﬁng}gﬁiﬁgmﬁﬁﬁz on%pec' ficall y a fraction
containing b m cyani de (161 ng, 0.33
nol ) and ni clhielstérioineo segaratian, desyibed. iExamplp 160 givesr8id oegl (5/HT%) bf 45

of N-net hyl pyrrol | di none rgfd reacted in a mcrowave apparatus under a
pressure 5 ofthgditisHompey a terrperature of 200C. The reacti on mixture is

subsequent |y il t L t t| on
of two m of ﬂ-{/atwgd(t?’wlbsmg%l rre‘%@) o?o%# mal Ult es. P%I’#’Q?ngm 50 m
of ethyl acetatge (@H9 @dUQdHWEHEWHP@MLBCﬁ)mﬂ?Gl&Q sk 818 (iHYe7 W6t (H H)at er
(10 mM each ti (10 After drying over Na2SO4 has

t aken pl d&e, -‘fﬁg (%HD\/%% ('”§‘) r%ﬁ%\f@d) 11(5 Qﬁl(wg otary evaporator and the
residue is chronnatographed on silica gel (eluent:

di chl oronet hane/ net hanol ). This isolates 15.9 ng (23.2% of the title
conpound and BExdmpie 62. 3% of the conpound which is epineric in position 8,
and which is characterized in Exanple 167. IR (dianond): 2225 cml.

15 ©

(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



15 Exanple 166 O
(5a, 6(4813) -1, 6- D hvdr oxy- 8-net hyl -5-[ (2- oxo-213-di hydr o- 1H i ndol - 4- vpam no]
-6- (trifluoromethvl)-5,6,7,8-tetrahydronaght hal ene-2-carbonitrile 20 9.1
ng of the title conpound are obtained after reaction and chronmat ography,
described in Exanple 166. IR (KBr): 2225 cm 1. - 183 - Exanple 167 (5a,
6ct, 842) - 5- (8- fl uoro- 2- oxo- 1, 2-di hydr oqui nol i n- 5- vl am no) - 1, 6- di hydr oxv- 8-
g\;t ?\[/ '( 1 6- (111 &ilied WML thi 8 Sthy Scdtble’ FRIGNMIARBARIitRII oAb B vhidrlitis

- a,
2a, 44- 6- Chl orstirssdsvipptoushy forylSamirades: (A further 50| rubefostbyhgestate areadded and

ol ) descr | Decbtoaneaiaseds spaRen ey udler i1b B e dpe and face Bitp, > °°7
mol ) and ni ckpid {90 hﬂJQNﬂé@ dfﬁﬁg BvEBNas OfRastalen Blace, thersuhsitds rethevéd 59

m of N-nethyl pyrrolidinone and reacted in a mcrowave E;’;ltﬁgpara,tus in the 10
convent i orfal ~om@, rotdry exapowsaicand e wsidues cheamatogsaphagpr siligaged (eluent:

chr omat ogr ap héficﬁlio\r/gmt]éﬁia%e%e‘h%%‘o?)%l’h%f is&lg?esdf§i nr18 (34?.9%06\“}“9 cfe'girég | amond) :

2225 cm | .
compound.

IR (diamond): 2225 cm™.

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™.



Exanpl e 168 150

(5a, 6a, 88) - 54( 8- Fl uor o- 2- oxo- 1, 2-ci i hydr oqui nol i n-5-vl)am nol-1, 6-di hvdr oxv-
8- nmethvl-6-(frifluoronethyl)-5,6,7,8-tetygahvdr onapht hal ene-2-carbonitrile
5-ffila, 2a, 4, 8)-6-Chl oro-2,5-D hydroxy-4-nmethyl -2-(trifluoronethyl)-1, 2,3, 4-
t et r ahydr onapht hal en- 1-yl ] am no) - 8-f | uor o- 1H qui nol i n- 2- one, described in 20
Exanpl es 84A and 84B, (21.4 ny, 0.047 mmol), sodium cyanide (4.6 ng, 0.094
mol ) and ni ceglatdplebream de (10.2 ng, 0.047 nmol) are introduced into 0.41
m of N-nmethyl pyrrolidinone and reacted in a mcrowave apparatus at a
pressure of 20 bar and at a tenperatuge o H200C. Work-up and chromat ogr aphy
- 184 - as already described a nunber hes, under identical conditions,
isolate 15.4 ng (73.5% of the desired c ¢fF | R (dianond): 2230 cm 1. 5
Exanple 169 Chiral 0 o
541158,6R,8R)-8-Ethy1-1,6-dihydroxv-3-f|uor(5"ll - ox0- 1, 2- di hydr oqui nol i n- 5-
10yf|am'nol-6-(trif|uoronethyl)-5,6,7,8-tetrI onapht hal ene- 2-carbonitrile

H o
(5a,6a,87)-8-Ethyl-1,6-dihydroxy-5-[(1-0x0-1,2-dihydroisoquinolin-5-yl)amino]-6-
(trifluoromethvl}-5.6 7 8-tetrahydronaphthalene-2-carbonitrile

5 5-{[(1a,2a,4/3)-6-Chloro-2,5-Dihydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3,4-
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),




O ng (0.04 mol ) of 5-{R5S, 6R,
8R) - 2-chl or o- 8- et hyl - 3-fl uoro-1, 6-di hydr oxy- 2-
6-(trifluoromethyl)-5,6,7,8-tetrahydronaphghal en-5-yl]am no)quinolin-2(1H)-0
ne, 4.2 nmg (0.08 mmol) of sodium cyanide and 9.3 ng (0.04 mmol) of
ni ckel (11) bromde in 1.4 m of N-nethyl-2-pyrrolidinone are irradiated with
m crowaves for 15 20 m nutes (CEM Di scover(r) , nmax. tenperature 200C,
energy 120W  gBaeribedaR Eian Jﬂgs l8@!3'-’s)and-|_9@8r %ﬁé&i‘fl@é‘l _?”b Xlaldlign 'c%nfﬂu'ng%tH\ﬂ th
ethyl acetate and water and stirred vigorousl he phases are séparated and
washi ng i s cadiestaieomersiasa me@natgnesosimmrcaaedesidaﬂulmgcm&a’i Fﬁ@lb@ndtl on

or eparati ve  RCKRDPEORRE Giac togk SETR oot f el Inta ot MR, eorosa,

ethyl acet at eNqn@trg,gm}drﬁmoﬁe%cammam a microwhve appalratug lﬂ‘ﬁie@fa pressired
product. 1H NWR MHz, CD30D = 66 (ddg, 1H), 1.86 (m

1H), 1.98 § ddof 2¢spar angat @dgmpfmturQsz%OQ - (Fhe)reamm n(lsturqm subsegmepty 1H)
6.41 (d, 1H), dif?utgga\gfﬁ flv]é_pn’i o?eﬁ@l Sgetagé_')FollZwﬁ'?g th adtdon 8f b & of lter it 518°

Exanpl e 170
f5a, 6a, 8, 61- Bstirrdty Vigbrdusily Fordrominuids. U Aotk (58 il opsthyPacetatela sidudiamgiui no

i n-

5-yf | ani nol - 6thet@rapnigRtnge: ik yahpken bvizegvithewaten 40 onaaehHimehang opge Mo tri | e
15 mg (0.03 "gﬁ*é (fﬁ m‘:f) Wﬂ(ef?ﬁnﬁﬁg%@er ﬁa§§04 R58 tgke%t B%%e t'hf lébCfv&tJis removed

, 6- di hydr oxy

106- (t ri fgior Qﬁ%trbi‘a\dhe@aﬁoﬁatﬁr aed t@wﬂm&%ﬁmhafogﬁathﬁh Hlica8ydl (elaeatui no
lin- 2(11-6-o0ne )l_of sodi um cyanide and 6.7 ng (0.03 nnol)
of nickel (11) dﬁhm@@thaneimﬁfhaﬂolm hig i5gtates b9.Lrogi(d3 Admeotihe titlecamraung

wi th mcrowavgsy bof "@OQ@-W’%FBM &;‘H’M[ﬁ[&rl)s epirtfBric irf ﬁgagéﬁ%“éﬁdv%ﬁ'ﬁ%

energy 120W haX. ssure e reactlon xture rut

et hyl acet at as]dﬁam@tevimwin Erample 182d vi gorously. The phases are separated
and washing is. . »
IR (diamond): 2225 cm’".
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™.



carried out wth water and saturated sodium chloride solution. Drying over
sodi um sul phate and renoval of the solvent, followed by preparative

t hin-1ayer chromatography on silica gel (gghyl acetate), yield 8 ng of

desi red product 11-1-NWR (300 MHz, CD30D); o = 0.90 (t, 3H), 1.66
(ddgq, 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, 111), 6.86 (d, 1H), 7.32 (t,
11-1), 8.18 (Exaﬁﬁhe qgranple 171 25 5-{111 al2a, 4

a) -2, 5- D hydr oxy- -ethy1-2-(trifluororreth'yl)-l , 2 ,3,4-

t et r ahydr onapht hal en- 1-yl | am nol - 7- f kgor ¢- 1H aui nol i n- 2- one - 186 -

54[ 4- ( 2- Met hoxyphenyl) - 2- hydr oxy-2-(tri net hyphexyl i dene] am no} - 7-

f1 uoro- 1H qui nol i n-2-one (670 ngy, 1.49 gt epared from 4-(2-

met hoxypheny1) - 2- hydr oxy-2-(trifl uoronet hypgxanal (synthesized in analogy to
t he process described in Exanple 91) and 5-a -7-fluoro-1H quinolin-2-one,
5is dissolved in 14.9 m of dichl oronethane a rhe solution is adm xed
dropwi se at -50C with 14.87 m of a 1M sol uty of boron tribromde in

di chl oronet hane. After two hours of stirringgat -40C, one hour of stirring
at between -40 and -20C, one hour of stirring at between -20 and -10C, one
hour of sti rr{fig6ai8d)é-(@fuorolDOxerid2 dilydroguipelirabuyriamirst): T, 6idiydrexy-8nt i nued
at roomtenperature 1Q for 18 hours. The batch is poured onto a. m xture of
sodi um hydr og&tet ogathyl}-g,b. f8felrs ' algne-g-catbonirier o hy|

acetate and t td r ' ob Sl s 0y OF (40 K e phase
IS separ a?’gd gﬁg@hédx ’?’ﬁgs-\%rﬂse)@ug’%p%g quxg'Aé!ﬁéria I'?%g “ﬁnﬁﬁ‘ﬂép') ?I ?fﬁg’aévm th
et hyl acet at etetf®Qdrohaphitisies-amjajaitidop8IRIDIre- 18k iRGIIS-2208e (BEBedgt wi ce with
water (40 m each tine) and once with brine 15 and dried and the

so: veEt is reﬂvt%ﬁgdﬂmﬂ)adﬁéﬁf&%d '@wﬁwabémwlvééggd?@&iﬂmwﬁgﬁw mg, |
F , : i . 4. i .
Compound and’ 973 M) 1 PleReRTBLORRE [ O BRY ohodt Mol e fibeeli ! 1 ©

(char act eri zeg SgrmPsERThethy A rolidmopacihdcreatteisina miksrewale)appadstusiimtl | y a
slightly contam nated fraction of the title conpound is obtained (118.6 np).

201H NMVR toocangentiopabway, alreadydgserped a mgphe) of times-Wotlsupand 2. 39 (1H),
3.00 (1H), 5. 9fohdtharabnygie 18 555298 oftnd JesiEl cofnptiurdtH) - 8- 13 (1H).

IR (diamond): 2225 cm™".

AT A Nk

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



Example 172 0 25 5-f[(f

a, 2a,4,5)-2,5-D hydroxv-4-ethvl-2-(trifluoronethyl)-1,2, 3, 4-

t et rahydr onapht hal en- 1-yl | anni no) - 7- f | uor.qg4dH qui nol i n-2-one 178.4 ng of
the title conpound are isolated, its preparation having been described in
Exanple 171. - 187 - 1H NWR (400 MHz, CD30D): 6 = 0 93 (3H), 1.70 (1H,
1.92-2.05 (2H), 2.37 (1H), 3.30 (1H, the signal lying practically beneath
the sol vent S'ag'%ﬁrbédy ﬂegé’nt(éd'% ’nuﬁ'ib@ df ilfles, Gndér ﬁémlcal%oﬁalt(oﬂd} isofat€9 5.4
(21-1), 6.95 (1H), Exanpl e 173 54111 a,

2a,01-2,5-Di hm@&ﬁ%) m‘st esz:e(dwqrnp@fmd)rret hvl) - 12 3, 4-

t et rahvdronap |.en nal - 7- f | uor o- 1H qui nol i n- 2- one

5-114-(2- Met hﬂi@ﬂ%‘% #ﬁ/ﬂ oxy- 2-(trifluoronmethhyDpentylidene]am no)-7-

10f | uor o- 1H qui nolin-2-one (290 ng, 0.66 mmol ), prepared from 4-(2-

nnet hoxypheny1) - 2- hydr oxy-2-(trifl uoronmet hyl ) pentanal and

5-am no-7-fl uoro-1Hqui noli n-2-one by the titanate process, is dissolved in

6.6 m of %icExampiet®dne and the soki tion iscadm xed dropwi se at -50C with

6.65 mM of a 1M sol ution of boron tr|b onide in dichloronethane. After the

reaction regi ne described in 15 Exar -@g rtenperature progranme) and

wor k-up, the residue is subjected tp- repeatgff chromatography (Flashmaster

NH2 phase, el uent: dichl oronet hane/ net ql ). This gives 37.8 ng (13.5% of

the title conmpound and 79.3 ny (28. 39 f the i liastereonner epineric in

position 4 (characterized in Exanple (in each case as a racemate). 20
HN

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



Exanpl es 173A and 1738

54U R, 25, 4R) - 2, 5- Di hydr oxv-4-net hyl -2-(trifluorornethyl)-1, 2,3, 4-

t et r ahydr onapht hal en- 1-yl | am nol - 7- f | uor a-43k- qui nol i n- 2- one and

2554r 0s, 2R445S) - 2, 5- Di hydr oxy-4-met hy1-2-(trifluoronnethyl)-1, 2,3, 4-

t et rahydr onapht hal en-1-yl | am no) - 7-f | uor o- 1H qui nol i n- 2-one The

di astereoner (69.5 ng) described in Exanple 173 is separated by neans of

chiral HPLC (ERahfpleal7oOD 5 p, el uent: hexane/ethanol) into its enantioners.

This gives 13.9 ng (20% of the (-)-en@ntioner (fain = -46.6, MeOH) and -

188 - 141ng(20 3% of the (+)-ens ey €[] D = +46.9, MeOH). No

concl usi on can of course be drawn co d he absol ute stereochem stry.
Exanpl e 174 50

5-{111a, 2044/ 3) - 2, 5- Di hydr oxy- 4- et h M'trifluoromethyl)-1,2,3,4-

t et rahydr onapht haI en-1-yl |l am nol7-f <1H ouinolin-2-one 79.3 ng (28.3%

of the tit?e conpound are obtained Y he reaction described in Exanple 174.

10 Exanpl es 174A and 174B

5-WR, 28, 4S) - 2, 5- Di hydr oxv- 4- et hvl - 2- (Prifluoronethyl)-1, 2,3, 4-

t et r ahydr onapihghegy) B-Eaao18 Hidrdtd o8 flubls-6 azﬂhcﬂarzn%a artdh drb§dinolin-

f (1S, 2R, 4R) - 2, 5- DI hydr oxy- 4- et -2-(trifluoronmetny

tetrahydronapﬁ Hignginoli6+ftrifwerereethyl)d. 6 g Statrahydreman ths ene -carbonltrlle

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




The di astereoner (67.4 ng) described in Exanple 174 is separated by neans of
chiral HPLC (Chiralcel OD 51.1., eluent: hexane/ethanol) into its
enantiomers. This gives 33.1 ng (49.1% afigghe (+)-enantiomer flak = +
39,90, MeOH) and 20 27.2 ng (40.4% of the (-)-enantioner ([43 = -48.7,
MeOH). No concl usion can of course be drawn concerning the absol ute

stereochem stry. - 189 - Exanple 175 0 5-m a
2a, 4a) -2, 5-Di gy bhyl?—Z(—Wdrbkwt(&ﬂﬁjdﬂdrhbtﬁyl)lﬁe&yiﬁene]ammo} 7-
tetrahvdr onapht v I'am no) - 8- f | uor o- 1H nui nol'i n- 2- one

55-{[ 4- ( 2- Met ﬂmrppﬂémdmahz a‘rpaedﬁwznq.ﬂrw mebneraredbiam4idene] ani no} - 8-

];TL}[J ﬁg;’y é E-eﬁ; H&%Mﬁgﬂ@)gﬁ%ﬁ?y Fﬁﬁﬁwﬁ%ﬁﬁﬁ%ﬁg%ﬁ{h%mz%%n analogy to

5-ami no- 8- f | ugheop rbUesﬂdeﬁﬂibaﬁ-lﬁ Em:mbre g end Bairiho-cRidre-d¢iqdindlincesse, i S
di ssol ved in 10 nil of dichloronethane and the solutjon is adm xed

dropwi se & - Botiss@lved iro14.9ml @Sfd|§@'9roﬂwfbéﬂQtﬂr@rihgfs%&%hlstaqnﬂﬁ‘@@ridﬁ@“}"ﬁe
di-chl oromet hape. 54dd gf Wt?t an%lf ﬂﬂ%& aoers%ﬁ.let i eS| Coh Woh‘@d@i‘?ggh@r&%gtha e,

(tenperature programre ue I's subjecte repeated

chromat ogr aphy&ftéFtva:s homst sfrstiiidy ahaméc ehadour ofistirihgrat tetwese 4Ghahdnol ) .
This gives 88.3 ng (20.1% .of the title cgég)ound and 223. 1 (t50' 799 of the
di ast er eoner é’[ﬂ H:EPF‘G hwrﬁéﬂ"ﬂ"@rﬁwe@ﬁ’ﬁﬁ'ﬂ apd 289" G onesh g%ﬁ Enngay (in

h
P10 573 25 bRt o, Bl R et agopm mperaur

tet rahydrtmapfi:trhﬂ leour - Vhe batomtswuidadjonmahmmrmof Samiian'onﬁ:lragdn carbonate
5-fr/S, 2R, 4S) - 2, 5- Di hydr oxy- 4- et h £%{iL§I(uoronetquJ2 -112,
t et r ahvdr onapﬁ@*HH@‘éﬁn@ 158, diiterhwits 115|0LIB ethylAgetale tlrfﬁ%wgorously

di astereomer {bofnifedCfifd bifGPabdtafeiRFis LePatated VP Gt BYudBiR bhdde

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

L
OH
HN F

NH

25
5H{[(1 .21, 4 8)-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.



25chiral HPLC (Chiralcel OD-)-1 5 p, eluent: hexane/ethanol) into its
enantioners. This gives 35.5 ng (49.4% of the (-)-enantioner ((air, =
-27.2, MeOH) and 35.6 ng (49.6% of the (#p7enantiomer ((alp = +26.5, MOH).
No concl usi on can of course be drawn concerning the absolute

stereochem stry. - 190 - Exarrple 176 5-{R a, 2a,

4,6)-2,5-di hydr oxv- 4 nnethvl 2-(trifluoromethyll-1 .2,3,4-

tet T ahydr onaphi 11968~ (3Hh i 70 HH -£9913£05 2M7 3. 47 MY
(50 7% of the tit e corrpoun ar e@)ofgt algnea( E?/ th eqre 'ct'r on degzcr?bed in

Exanpl e 176. @nBl3ks(1H, ke sighal KER) practically beneath the solvent S|gnal) 4.99 (1H),

et  ahvar onapRERdi e .3yt 6 442 P ¥ B d2he e KRR BT ant™ 52111 s 2-

4R) - 2, 5- D hydr oxy-4- et hyl -2-(trifluoromethyl)-1, 2,3, 4-

t et r ahydr onaoht hal en- 1-yl 1am n6- 8- f | uor o- 1H- qui noI i n- 2-one The di astereoner
(192. 7 ny)5 deExaimpde 173 Exanple 177 is separated by means 15 of chiral HPLC
(Chiralcel OD 5 p, eluent: hexane/ethangl), into its enantionmers. This gives
97.9 ng (50.8% of the (+)-enantionner (Lab) = +74.6, MeOH) and 104.1 ny
(54.19% of the (-)-enantiomer ([a]Jo = ‘_,CMEOH). No concl usi on can of
course be drawn concerning the absol ut e“stgreaechem stry. -191 - Exanple 177
541( 1 a,2a, 4a)-4-Ethyl-215-di hydroxy- 2- . if]lmoronethyl)-1, 2, 3, 4-

5t et rahydr onapht hal en- 1- yfi am n6}-6-f1| uor o- -cluinolin-2-one

54[ 4- (2- Met hoxyp h
enyl) - 2- hydroxy-2-trifl uoronmet hyphexyli den ti no) . - 6-f | uor o1H qui nol i n- 2- on
e (271 ng, 0.6 mml), prepared from 4-(2-nmeghoxyphenyl) - 2-

5-{[{1a.2a,45)-2.5-Dihydroxy-4-methyl-2-{trifluoromethyl}-1,2,3 4-
tetrahydronaphthalen-1-yllamino}-7-fluoro-1H-quinolin-2-one

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-fl uoro-1H qui nolin-2-one by the
10nodified titanate nmethod (addition of gliggial acetic acid and di oxane) is
di ssolved in 6 m of dichloromethane and the solution is adm xed dropw se at
-50C wth 6 mM of a 1M solution of boron tribrom de in dichloronethane.

After two hours of stirring at -40C, one hour of stirring at between -40 and
-20C, one houk4 qfmglh3ondofthe 121-8RERtIoNMEr AGH = 186.9°0RR rNcpa‘:oﬁéméléhng at
bet ween -10C 15and room tenperature, stirring is continue room

t enper at ur e fcan dBcoursede diawrbeerderninggbe absolote ateaemnhemsuyof sat ur at ed
sodi um hydr ogen carbonate solution and ice, diluted with 100 m of ethyl
acetate and then stirred vigorously for 20 m nutes. The ethyl acetate phase
is separated ekhnijld 17e aqueous phase is extracted a further time wth
ethyl acetate (50 nﬂ) The conbi ned organic 20 extracts are washed tw ce
with water (20 ml each tinme) and once " brine (20 M) and dried and the
solvent is renoved on a rotary evapor epeat ed chromat ography

(Fl ashmast er, eluent: dichl oronethane/ "E) gives 28.6 ng (10.9% of the
title conpound and 59.8 ng (22.8% of theydi astereoner epinmeric in position
4 (characterized in Exanple 178) (in each cgsn as a 25 racemate).

1H NWR (300 MHz, DVMSO-d6): S = 1.04 (3H), & 88 (1H), 2.05 (1H), 2.23 (1H
6.19 (1H), 6.42 (1H), 6.62-6.80 (2H), 6.85(&u1-1), 9.44 (1H), 11.65 (1H).

- 192 - nple 178 S
5-11(1a, 2&j 4, 6) - 4- Et hyl - 2, 5-di hydroxv-2-(trifluoronethyl)-1,2, 3, 4-

5t et rahydronasl_r{[(hia;l@4&~zisklmvdfaxv641nhetbv|@2 iltHﬂqunamdathnHzl 28¢4- 59.8 ny
(22.8% of the title conpound (descrlbec Exanpl e, 17/7) are obt ai ned.

1H NVR (400 Metrahygdromaphthalend -¢ 3 Higuinaling2-onegg (2H), 2.30 (1H),

e AR AR o B

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.



Exanmpl e 179

5-ft(1a, 2a, 4a) - 4- Et hyl - 6-f | uor o- 2, 5- di hydr oxv-7-net hyl -2- (tri fl uoronet hyO-

1, 2, 3, 4-t et rahydr onaoht hal en- 1- vi | am no} - 14dgqui nol i n-2-one 15 A m xture of
54[ 4- (3-fl uor o- 4- et hyl - 2- met hoxypheny1) - 2- hydr oxy- 2-

(trifluoromet hyphexylidenel arnino)-1H qui nolin-2-one and 5-{j 4-(3-fl uoro-4-
nmet hyl - 2- net hoxyphenyl) - 2- hydr oxy- 3-net hyl - 2- (tri fl uoronet hyl ) pentyl i dene] -
anm no} - 1H qui E}amiplé-f7% (676.4 ny, 1.46 nmol), prepared fromthe mxture of
t he correspondi ng al dehydes and 5-am nolH— quinolin-2-one, is dissolved in 7
20 ml of dichl oromethane and the soluti§h [s adm xed dropwi se at -40C with
7.3 m of a 1M solution of boron tribrg iq dichloromethane. After

d
three-hour stirring at -40C the reacti ‘.@‘3 |l owed to cone slowy to room
pom_tenperature, the batch is

tenperature. After overnight stirring at K

poured onto a m xture of saturated sodiumh bgen car bonate sol uti on and

ice and is extracted three -193- times w ettvyl acetate. The conbi ned
NHed and the solvent is renmoved

on a rotary evaporator. Twofold chronat ograhy (Fl ashrmast er, el uent:
di chl or onet hane/ net hanol ) and subsequent HPLC (XBridge 018, 5u, eluent:

wat er / acet oni Br{l{fe) 2 adep-228-Dihydrosy-4-rhedhyo2-(t rifhnormmbm\ﬂt)em_d (still
contains 11% of d : 299 of the diastereoner

epi neric in p&Ys 9115 s---' '1"“ "eeach case as a
Ef-,“ﬁoe”azeésﬁ%i‘ﬁ')ﬂ*“%%@é*ﬁQﬁ?ﬁ"@vﬁ?ﬁ5’%45°x9ﬂéf'§’&ﬁ%v%%e"3%‘@3mﬁ°?%’ “a1
(1H), 8.19 (1lHuorctOHERANPlre2iBES(458 m§; 1.04(rhmal), Beepared from 4-(2-
SR DA Lad S Pt s P -1
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.



15 30.1 nmg (9.2% of the title conpound are obtained fromthe reaction
descri bed in Exanple 180. 1H NMR (400 IHz, CD30D): = 0.90 (3H), 1.71 (1H),
1.89-2.00 (21-1), 2.08 (1H, 2.32 (1H), 3489(1l1-!, the signal lying
practically beneath the solvent signal), 4.93 (1H), 6.40-6.50 (2H), 6.56
(1H), 6.65 (1H), 7.32 (11-1), 8.18 (1H). 20 - 194 - Exanple 181 0 5 5-{[(/
a, 2 a4

0-4- Et hy1- 6- f EyQpfhie 476di hydr oxv-7-nnet hvl - 2- (tri fl uoromet hVQL, 2, 3, 4-tetrahv
dr onapht hal en- 1-ylI'l am no)-7-fluoro-1 H quinolin-2-one A mxture of

5- ([ 4- (3-f 1 uor o- 4- net hyl - 2 met hoxypheny]l) -2- hydr oxy- 2-
(trifluoronethyphexylidenel am no} - 0 1K= qui nol i n 2-one and 5-{[4-(3-
10f | uor o- 4- net hyl - 2- net hoxypheny1) - 2- hyeh ‘03’ net hyl -
(trifluoromethyl)pentylidenejam no}-7-fl ugyo-1H qui nol | n-2-one (307.5 ng,
0.64 mmol ), prepared fromthe m xture of thé& cprrespondi ng al dehydes and
5-am no-7-fluoro-1H qui nolin-2-one, is disg ed in 4 mM of dichloronethane
and the solution is adm xed dropw se at _40Cwith 6.4 nml of a 1Msolution of
boron 15tri brom de in dichloronethane. Aftef three-hour stirring at -40C the
reaction is allowed to cone slowy to roomtenperature. After overnight
stirring at rsqwmqmzwmhvdmvmmmg oflugrdmethyg)-4 218x4-ur e of

sat urated sodi um hydrogen car tglonate sol ution and JC and is extracted three

times with etk wdmnaphthatgn-1-yWiamined-8fiupiei 1H-g a¥2e washed with

brine and gr %ngﬁ" ?@&{
Tvvlofol d chéjohg?%gpﬂgﬁgsgﬁlﬁ aﬁﬂbgﬁlgr&%ﬁcﬁgﬁrﬂwﬂﬁoro #arﬁ ﬁéanol eciand
subsequent HPInExafBpledtjgs.C18, 5p, eluent: water/acetonitrile) give 20 ng

(13.4% of the title conmpound (still contains a diastereonmer of the dinethyl
conpound) and 38.3 ng (25.7% of the diastereoner epineric in position 4

(still contai Eiamﬂggq%g\e&;@qmb t he di net hyl

10  5-{J(1R 2S,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.



25 conpound,;

characterized in Exanple 182) (in each case as a racenmate).

1H NVR (300 MHz, CD301D): = 1.12 (3H), 1.93 (1H), 2.05-2.20 (5H), 2.39 (1H),
3.04 (1H), 5.05 (1H), 6.38-6.51 (3H), 6.63g(1H), 8.18 (1H). -195- Exanple

182 O

2a. 45) -
12, 314-t et rahydr onapht hal en-1-vl | anni no). -7-fl uor o- 1H qui nol i n- 2- one

Exanpl e 181 1H NWR (300 MHz, CD30D): = 0.98 (3H), 1.79 (11-1), 1.95-2.05
2.18 (3Exampleld771H), 3.32 (1H, the signal lying practically beneath
the solvent signal), 4.99 (1H), 6.29 (1I;|),

(2H),

5-11( 1a,
4- Et hyl - 6-f | uor o- 2, 5-di hydroxy-7-nmethvl -2-(trifluoronethvl)-

8.19 (1H). 10 Exanple 183 0 15

5-{1(1la2a, 4a)-4-Ethyl -6-fl uoro-2. 5-Di
1, 213, 4-t et rahydr onapht hal en-1-vI | am
m xture of 5-([4-(3-fluoro-4-nethyl-2-net

Sty

yor o- 1H qui nol i n- 2- one
axyphenyl ) - 2- hydr oxy- 2-

20 fl uoro-4-nmet hyl - 2- met hoxyphenyl) - 2- hydir oky-]3- net hyl - 2-

(trifluoronethyl)hexylidene] am no}-8-flyorlo- \H— qui nol i n-2-one and 5-{[4-(3-
y
(trifluoromethyppentylidenel am no}-8-fl uoro- iA gui nol i n-2-one (867.4 ny,

mol ),

prepared fromthe m xture of the correspondi ng al dehydes and
5-{[{ 12, 2. 4@)-4-Ethyl-2 5-dihydroxy-2-(trifluoromethyl)-1,2,3 .4-

5 tetrahydronaphthalen-1-ylJamino}-8-fluoro-1H-quinolin-2-one

5-{[4-(2-Methoxyphenyl}-2-hydroxy-2-trifluoromethyl)hexylidenelamino}-6-fluoro-
1H-quinolin-2-one (271 mg, 0.6 mmol), prepared from 4-(2-methoxyphenyl)-2-

hydroxy-2-(trifluoromethyl}-hexanal (synthesized in analogy to the process
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

1

5 38.3
ng (25.7% of the title conpound are obtained fromthe reaction described in

A

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, DMSO-d8): 5 = 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).

6.42 (1H), 6.48 (1H), 6.60 (1H),

-7-methyl-2-(trifluoromethvl)-

1.8



5-am no-8-fluoro-1H qui nolin-2-one, is dissolved in 9 m of dichloronethane
and the solution is adm xed dropwi se at -40C with 18 m of a 1M solution of
boron -196- tribrom de in dichloronmethane2-After three-hour stirring at
-40C the reaction is allowed to cone slowy to roomtenperature. After
overnight stirring at roomtenperature, the batch is poured onto a m xture
of saturated sodi um hydrogen carbonate solution and ice and is extracted
three tines with ethyl acetate. The 5 conbi ned organic extracts are washed
with brine and dried and the solvent is renoved on a rotary evaporator.

Chr onat ogr apHs*qmpleshfi®st er, el uent: di chl or onet hane/ met hanol ) and
subsequent HPLC (XBridge C18, 5j.t, el gnt/ water/acetonitrile) give 10.7 ny
(2.5% of the title conmpound and 18.8 ng (4.5% of the diastereoner epineric
in position 4 (characterized in Exanpl A) 10 (in each case as a
racemate). 1H NVR (300 MHz, CD30D): 6 b A%of 3H), 1.93 (1H), 2.05-2.19
(5H), 2.39 (1H), 3.04 (1H), 5.00(1k), 6 54r6.68 (3H), 7.25 (1H), 8.21 (1H).
Exanple 184 150 5-{R 1 N

a, 2a, 4/ 3)-4-Ethyl-6-fluoro-2, 5-di hydroxvn'ethyl-2-(trifluororrethyl)-

1,2, 3, 4-tetrahydronapht hal en-1-vl | am no} - 8- #uor o- 1H-qui nol i n-2-one 18.8 ny
(4. 2% of the title conpound are obtained fromthe reaction described 20in
Exanpl e 183. 5. NyRo(BH01-Ftiry|-2C5ditdroxy-D-(9flubBRifethy) 782 (3149 , 1. 93-2. 05
(2H)1

2. 12 3 9
( It;?rahwdrc:onalght'ﬂ)alen 1-ylJamino}-6-fluoro-1H-quinolin-2-one

59.8 mg (22.8%) of the title compound (described 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



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). - 197 - Exanple 185
541(1 cr,2a,4 al-4-Etnvl-6-fluoro-2, 5-di hygroxv -7
-methvl-2-(trifluoronethyl)-
51, 2, 3, 4-t et rahydr onaoht hal en- 1-yl | anni no}-2H-qui nolin-1-one A m xture of
5-{[4-.(3-fluoro-4-nethyl-2-nmet hoxyphenyl) - 2- hydr oxy- 2-
(trifl uor omettiyad it Ielﬂ@&ﬂ ekt Mhe abhmmdwd:rganib@nmowdr&w@-hﬁeﬁ Svifh! e 4-
met hyl - 2- met hoxypheny1)- 2- hydr oxy- 3- net h -(trifluoromethyp entylldenelam
no} - 2H qui nolangdrieshand Qlﬂ')SQ'Vﬁ@t 'SIGBWVW)G rgipepriareratosn] wateldh xt ure of
10t he corres i ssolved in
R P&hﬁﬁ@%ﬂﬁ@ﬁﬁ?hﬁagt&? @Uéﬁtod?dmogtﬂﬂ%%délﬁer/ﬂne?ﬁ&m;@n&’

9 m of dICh| rone he™§ ron I's adm Xxe OpW Se 40C with

9.1 m of a HM'b%ébUémquQC é wria@etcwrsmrrleﬂfemnmﬂte%b@fmié)ame 28t g

t hree-hour stirring at - the reaction is allowed to conme slowmy to room
t enper at ube. (Z\ﬂt%)r ofdhertrhlegownmunﬁ {stij cantains i %ecpﬁmdmethw denvative} andi s

poured onto xtu tu ated saodi um h dro rbonat e Iut| on and
ice and is e Lge?%?@gfu??ﬁ@ %e&pﬁweréc& E‘ﬂ C’&%rﬁﬁfeﬁgﬁ P gani ¢
extracts aregmﬁ@g moglpmtgadhebaayéobgjglr@@brag@)the sol vent is renmoved on a
rotary evaporator. Chromatography (Fl ashmaster, eluent:

di chl or omet hareNKR 480 MHZEDsQB3chadra8 ([FH)C1 (9Bt iHlgd. 988, 1356H)e? 36nt -

o eSO £ ha R SR A 4 o b LS AR S L

186) (inqpach case as a racenate).
o
F i
.-CF.\
QH

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



1H NWVR (400 MHz, CD30D): = 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). - 198 - Exanple 186 . 194 -

5- 111/ a, 2a, 0) - 4- Et hvl - 6-f | uor 0- 215- di hydr oxv-7-net hyl -2-(trifl uoronet hyl) -

1, 2, 3, 4-t et rahydr onapht hal en- 1-yl | am nol - 214-ouinolin-1-one 5 51.4 ny
(12.5% of the title conpound are obtained fromthe reaction described in
Exanpl e 185. gxhpiie 4490 MHz, CD30D): *= 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 (11), 7.13 (1H), 7.32 (1H), 7.62 (1H). 10 Exanple 187

(5a, 6a, 13, 13) - 8-Et hy1- 2-f | uor o- 3- et hvl - 5- 1( 2- net hyl qui nazol i n-5- vnam nol- 6-
(trifluoronmethvl)-5,617 18-tetrahvdronaphthal ene-1, 6-diol 15The m xture of
1,1,1-trifluoro-2-[(2-nmethyl guinazolin-Syyl+m no)net hyl -]-4-(3-

fl uor o- 4- met hyl - 2- met hoxyphenyphexan- d
1,1,1-trifluoro-3-nethyl-2-[(2-

met hyl gui nazol i n-5-yl i m no) - net hyl -] -
pent an-2-ol (536.4 ng, 1.16 mmol ), prepar

~CF,
ot 0- 4- met hy1- 2- met hoxyphenyl) -
Qi t he m xture of the
nazoline, is dissolved in 7
pdm xed dropwi se at -40C with
11.6 m of a 1M solution of boron tribrom dgrt*h di chl oromet hane. After

t hree-hour stirring at -40C the reaction isallowd to cone slowy to room
tenperature. After overnight stirring at roomtenperature the batch is
poured ontd a nixture of saturated sodi um hydrogen carbonate sol ution and

d nbi ned
oo and 15 eriasl o b oo e

r enoved

on a rotary ey ,a@uatwahyd?enanhmmhnqnmm@}abﬂuo(dzﬂHsdm‘nelirgg?orw uent :
di chl or onet hane/ net han%mg nﬁ;1 fl. 6% of the title compound as a
racemat e ( confdnixiiesd '[‘3‘%31"[‘48"0 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 correspondi ng di met hyl conmpound). 1H NWR (300 MHz, CD30D): = 0.98(3H),
1.80 (1H), 1.95-2.10 (2H), 2.11 (3H), 2.42 (1H), 2.83 (3H), 3.39 (1H the
signal lying practically beneath the sol vagt-signal), 5. 15 (1H), 6.62 (1H),
6.81 (1H), 7.20 (1H), 7.80 (1H), 9.62 (1H). 10 Exanple 188 CH -

(5S, 6R

8R) - 8- Et hyl - 2, 3-di f | uor o- 54( 2- net hvl - 1- oxyqui nol i n-5-yl )am nol 156- (trifl uoro
met hyl ) - 5, 6, 7ERafnpllé 482dr onapht hal ene- 1, 6-diol 91 ng (0.2 nmol) of

(5S, 6R, 8R) - 8-et hyl' -2, 3-di fl uor o-5-[ (2- et hyl qui nol i n- 5-

yDani no] - 6- (trifluoronethyl)-5, 6,7, 8-tetaialydr onapht hal ene-1,6-diol in 20 m
of dichl oronet hane are adnmi xed with 8%@;@49 mol ) of

3-chl oroperoxybenzoi ¢ acid. The m xtur Fiered at room tenperature for
two hours and saturated 20 NaHCO3 sol Gition |s°'édded After 15 minutes the

mxture is diluted with water and extract &l atedly with dichl oronet hane,
the extracts are washed with saturated sodi hl ori de solution and dried
over sodi um sul phate and the solvent is renpv in vacuo. Colum

chromat ography on silica gel (hexane/ethyl etate 0-100% then ethyl
acet at e/ acetone 259 vyields 51 ng of desi recP 25pr oduct . 1H— NVR (300 MHz,
CD30D) ; 5,3l ; 09 , 2.37
(dd, 1H), 2.73 ] I, 6.83(d,
ig‘)g 7. 47 (d 132F34tétrﬁﬁvdlbna@hﬂlaléh 94i(lldm|r3¢1)7 ﬂBoﬂJZ(IH-q nbiin-2- erﬁOO Exanpl e
a, 2c4, 4a) 51 E@é@l mg (85 di°%hyef th fitls, crmpannd-gre-ohtainediiram thsreeasiion.dessried -
5t et rahydronam %E% yI | am nol - 1H qui nol i n-2-one A m xture of
5-{j4-(3,4-dine rret'hoxyphenyl)-2- hydr oxy- 2-
(5 t EI( L ! t(Jngrrgt MMmF]m?/(samelmHzamme)l&ﬂuiganth R701(@H{MI95-2.05 (2H), 2.18

i met - 2-
net hoxypheny 1§3H), Byt Ot §-32etliisithe signal tingopiestieaiy henaatl theisaveahsigbal 1Hqu

inolin-2-one 5434980l 6W2 ) B 2BF1AS € 66TALIB 1o ¥4y e of the
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



10correspondi ng al dehydes and 5-am no-1H qui nolin-2-one, is dissolved in 7
m of dichloronmethane and the solution is adm xed dropwi se at -40C with 11.8
mM of a 1M solution of boron tribram de inedichl oronet hane. After three-hour
stirring at -40C the reaction is allowed to cone slowy to roomtenperature.
After overnight stirring at roomtenperature, the batch is poured onto a

m xture of 15 saturated sodi um hydrogen carbonate solution and ice (200 ni).

150 m of et hiibresmicinediohieraigthdnanftehthréé-Hour etifrihgvatgda0e0 the réddtiondd. The
organi ¢ phase are separated off and the aqueous phase is extracted tw ce

with ethyl acaliewed @qsemmsl@ahrriOtrpﬁaytem@reWﬁ%. QfegRIghE SERNEALTQORY o
vashed ¢ 100ngbraflrsD i oAt oL S 4 g ISkylefed SHATnfdrogeh©! oY

evapor at or. Repea romat o mast er,

di chl or onmet hane/bmtatm@luluoaraﬁdsu@anqueektradﬂéd:tmr}éBrtnrdeaemﬁIh&athﬁ)adetatel Thet :
waterfacetonltrlle)q?g%ave76 (1.59% of the title cong und. 20 3.8%
of the conpouR@MbHiadkeig@niceaGts armwashedh withdrie angdri EX‘QnﬂBP@O I5(i n

D C1CE b s i © 1
541(/ ar 2a, 40) dizhforbiheyiidrefimethanal) amd bubsetuenb HPLE (XBthe@ﬂ@nﬁhhalu)anﬂ. 2,3,4

- tetrahydronapht hal en-1-yl | am nol - 1H ouinolin-2-one 5 20 ng (3.8% of the
title conpounwaigréacstenitriebgive I ¢ mo eael phinedilicedrppaundg aaséa1r8p$ &89

o530 (11, Uod o fiy eBlereBrirbrigelieh) nogtioit 4 yfidragteri3nin Ve
8.04 (1H108. id e(athcaséJasB@réddThate}O Exanpl e 191 0
5-([ (I a, 2a, 4a) - - Di hydr oxv- -dinet hyl -4-ethyl-2-arifluoromethyll-1,2,3,4

- tetrahydr oﬂhloNMRa( MHg, Q%Oﬁ)} 38 ﬂ11u2d|3b1)11496d|1hm26522 d8d5H), 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



15 A mixture of 5-([4-(3,4-dinethyl-2-nmethoxyphenyl)-2-hydroxy- 2-
(trifluoronethyphexylidenei am no)-8-fl uoro-1H qui nolin-2-one and 54[ 443, 4-
di met hy1- 2- met hoxyphenyl) - 2- hydr oxy- 3- net Ayt - 2- (tri fl uor omet hyppent yl i denej a
m no) . - 8-fl uoro-1H qui nolin-2-one (703.5 ng, 1.47 mmol), prepared fromthe
m xture of the correspondi ng al dehydes and

5-am no- 8-fl uoro-1H qui nolin-2-one, 20is dissolved in 8 m of

di chl or onet hapgagyple HBS sol ution is adm xed dropwi se at -40C with 14.7 m of
a 1M solution of boron tribromde in dichloronnethane. After three-hour
stirring at -40C the reaction is all owed¢tofcone slowy to roomtenperature.
After overnight stirring at roomtenpé«z 2,, the batch is poured onto a

m xture of saturated sodi um hydrogen ca &¥Fsolution and ice - 202 -
(250 mM). 200 m of ethyl acetate is ddd pnc®™ he mi xture is vigorously

stirred. The organic phase is separated of N t he agueous phase is
extracted twice with ethyl acetate (200 m e tinme). The conbi ned organic
extracts are washed with 100 m of brine an{l dried and the solvent is
renmoved on a rotary 5 evaporator. Repeated C t ography (Fl ashmaster,

di fferent phases, eluent: d|chloronethane/nethanol) and subsequent HPLC
(XBridge C18, 5p, eluent: water/acetonitrile) isolate 18.7 ng (2. 7% of the
title conpound. 39.6 my 5.8% of the conpound eplnerlc Ln p05|t|on 4
(characteri zed FHca )6 ) 6-flupra=3 Shdibydmxy< -methiedrridyorgmetRyi-ai ned
101H NMR ( 0013& 2.22 (1H), 2.94
(111), 6.40-6-* & 192 15 5-{R 1

a, 204413) -2 r{;}xh)fgr 5 3 Em-ha ﬂrﬁéfhb éﬁ P Ihyalf phvO 1, 2, 3, 4-
tetrahydr onapﬁt hal en- dir)szl/{rgar(n ﬁlg??%-f um 1H qu?(?l%.ll ny-“ -m% 6 mg (5.8%

of the title Hbﬂwamtbylﬁl%h@emﬁlanan}rRHﬂwWQc;t pBa andsTidSdluaiorkanpl e
P O R et -ZrethSRyRReny-2-Rycitdxy-3ithethib- B3 udrtidtombupankfiabhey:-

2.03-2.16 (6H"
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



t et rahydr onapht hal en-1-vI| am no) - 2H qui nol i n-1-one A m xture of

-114- (3, 4-di net hyl - 2- met hoxyphenyl) - 2- hydr oxy- 2-

(trifluoronet iedanisheyigeiene] am no} - 2H qui nol i n- 1-one and

5-([4-(3, 4-di rrethyl 2-

10net hoxypheny1l) - 2- hydr oxy- 3- net hy1- 2- (t er I'ﬁororret hyppentyl i denej am no} - 2H
quinolin-1-one (1.08 g, 2.35 mmol),

(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). - 203 -
Exanple 193 5 5-([( 1 a, 2a, 4c4-2, -198 -

5- D hydr oxv-6, 7-di net hyl-4-ethvl-2-(trifluoronethyl)-12, 3, 4-

5

correspondi ng al dehydes and 5-am no-2H-¢ jAs1-one, is dissolved in 13 ni
of dichl oronet hane and the sol ution is”adm %ropwi se at -40C with 23.5 ni
of a 1M solution of boron tribronide in di ci met hane. After three-hour
stirring 15 at -40C the reaction is all owed one slowy to room

tenperature. After overnight stirring at rodm fenperature, the batch is
poured onto a mixture of saturated sodi um hydf’oen carbonate sol ution and
ice (350 ml). The mixture is extracted three times with ethyl acetate (250

m each tinme) 5-{[ife Q,I#WD-A [ﬂt—ﬁéfuwoégg-dewFémﬁbweﬁ-( lubrarfethel)- of bri ne

and dried and t e\4a orat or. Repeated

i felinfatt
di chl or omeghang 0
Water/acetonltrl ‘f‘Qqu)é gp BSMES gaﬁ%ﬁof t E{t({jﬁt? eq?:.'gr{gggtr'? 8%%%&‘
(2.2% of thelmEnpmpﬂEﬂB’&J rrerl c |n p05|t|on 4 (characterized in Exanple 195)
(in each case as . a racemnte) are Bbt ain

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



251H NWR (300 MHz, CD30D): = 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).
- 204 - Exanple 194 5 541(1a, -199 -

2a, 413) - 2, 5- Di hvdr oxv-6, 7-di net hvl-4-ethyl-2-(trifluoromethvl)-1, 2, 3, 4-

t et rahydr onapht hal en-1-yl | am nol - 2H qui nolin-1-one 23.2 ng (2.2% of the
title conpound are obtained fromthe reaction described in Exanple 193.

101H NVR ( 300 tijvee, wiiPafh) acétate. OrtScdrmbined orgafid ixtrabtsiarednashddwith bRind?
(1H), 3.38 (1H, the signal lying practically beneath the solvent signal),

5.01 (1H), 6. esddrikyd arsl e soleantis Fgmoved gn @nafary evagorates. Repesded 1H) .

Exanpl e 195 4 X D .
vk 2. Cil or o- 8 RO Elashumster iyent dishloromethang/methangl) gives 4.1 mg
5, 6, 7, 8-t et r ahy @rrsEphé it @oripaundads aeacdnvatedontadfindtetlwitin¢he 20
4- (3-Chl oro-4-fl uom 2- net hoxtyphenyl) - 2- hydroxy-2-(trifluoronethyl)hexanal
5 corresponding dimethyl compound).
1H-NMR (300 MHz, CD;0D): § = 0.98 (3H), 1.80 (1H}, 1.95-2.10 (2H}, 2.11
(3H), 2.42 (1H), 2.83 (3H), 3.39 (1H, the signal lying practically beneath the

solvent signal), 5.15 (1H), 6.62 (1H), 6.81 (1H), 7.20 (1H), 7.80 (1H), 9.62 (1H).

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).



0 g (122.7 mmol ) of 2,3-dichlorophenol in 122 m of dichl oronethane and
13.8 m of pyridine are adm xed dropwise at OCwth 11.3 m (128 mol ) of
propi onyl chloride. The m xture is stirrecder 16 hours and 100 m of 2 M
hydrochloric acid are added. The mixture is extracted wi th dichl oronet hane
and 25 the extracts are washed with water. Drying over sodi um sul phate and
the - 205 - renoval of the solvent in vacua give 25.2 g of
2, 3-di chl orophenyl propionate. 25.29 (115.2 nmol) of 2, 3-dichl orophenyl
propionate in 12 m of 1,2- dichlorobenzene are added dropmnse to 15.4 g
(115.2 nmol) &xamplei'BUm trichlioride in 12 m of 1,2-dichl orobenzene and
the m xture is subsequently 5stirred at tpOC for 5 hours It is cool ed,

di luted with dichl oronet hane and poured c utlously onto a mxture of 2 M
hydrochl oric acid and ice. The phases @@

out with dichloronmethane and the extractssso
saturated sodium chloride solution and dri gg_oxer sodi um sul phate. The crude
product is purified by col unm chromat oghraphy 10silica gel (hexane/ethyl
acetate 10-25% to give 22.1 g of 1-(3,4-di gt 0- 2-

hydr oxyphenyl ) propan-1-one. 22.1 g (101 nmolY_.ed 1-(314-di chl oro-2-

hydr oxyphenyl ) propan-1-one are dissolved in 150 nl of acetone and the
solution is adm xed with 25.9 g (187 mml) of potassium carbonate and 11.4
m (183 mmol) M(@EMJ@&M&%—Z ﬂildmvdrootvbﬁé' -dimetiniliZettrifnstemetbyl)-12 8- 16
hours and 15 then the solvent ' s ed., The residue is poured into
saturat ed Sodite phaths h diethyl ether. The

extracts are %hﬁﬂuﬂé’&f%—?@%@%éﬂ%é%éfﬁo%%n)Oé lh?Wl'd]@ﬁhe renoval of

t he sol vent in vacuo

1- (3, 4- di chl ortiflRoreheiy)herylidenplanian}-1Hemeno8-2epreidnd Wi4-| 3, éf—dlmeﬂ(wl{ﬁ:lst

and 0.69 g (2.5 mmol ) of lead(ll) chloride are suspended in 29 f THF
and 20 the sumetnemhwl)a%m&wvé -MRthylr4- ﬁrlﬁvoremﬁ%hylg @mmcﬁ H-

di br ononet han um @'%}%%%lssmat z:q Hﬁﬂ) 5&%‘%@ A )é‘ﬁfxthfg 0mhfeurt her 30

m nutes and a dropw se  at
titani un(hy) mtmspdadmglaldelwuesmnﬂ ﬁtdmnnomtt hainelin-Biene asldisspiNeat in 7 ml of

A R TN RLALEXERIE S IR e
THF are added 1%98%8[% -of Bokdd trﬁﬂohﬁdéﬁrdlmgrcgﬁéth% erﬂﬂ%ﬂ'ﬁ" ?Lefrgflﬁmfgoét

further hour. reaction mxture 1s di r and~poured
cautiously ont40%C thextaactionfis dlldivéy ty oom1Iecs10w|yetowdomrtémpmfatweef-\ttmper ature

not exceedi ng 5C. The hase are se ted ction ried out, with
et hyl ot hor OVETUGRLSTHGS 1 Eo0n BERETAIE. e Helals PoUrRd Q50 A FEKUT B um
chl ori de | u H(gma t
renoved. iﬁe Ezslrau S?é&?%‘%ﬂ!éf'q?@fgg i? %%:@Pﬁénﬁag n&%@gﬁgﬁpnéﬂorﬂ' g"ﬁ ca
gel (hexane/ etdrglate@et atided-ad@othetroixbire és BigBrapsif stﬁr@:sl The organic phase are
di chl oro-6- (1 sgg%rateg o?foa{nodp '?hle) a?qndeso%lsephaseztso %xtracted 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/methanof) 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, DMSOQ-d6): § = 1.02 (3H), 1.82-2.14 {9H), 2.25 (1H), 2.95

25 (1H), 5.12 (1H), 5.92 (1H), 6.05 (1H), 8.38 (1H), 6.45-6.61 (3H), 7.23 (1H), 8.12
(1H), 8.22 (1H), 11.54 (1H).



1H NVR (300 MHz, CDCI3); 3 =1.01 (t, 3H), 2.47 (g, 2H), 3.77 (s, 3H), 7.00
(d, 1H), 7.18(d, 1H),. 5.89 (25 mml) of

2, 3-di chl oro- 6- (1- net hyl enepropyl ) ani sol e,208-6 M (60 mml) of ethyl
trifluoropyruvate and 12 g of nol ecul ar sieve are adm xed dropwi se at 5 0C
over 30 mnutes with 652 ng (0.75 nmmol) of [Cu(R R)-2, 2-bis(4,5-ciihydro-4-
tert-butyl oxazolin-2-yl)propane) (H20) 2WsbF6)2 in 32 m of dichl oronet hane.
The reaction mExgmpre 190 stirred at 0C for 16 hours and is purified by nmeans
of colum chronmat ography on silica gel (hexane/ethyl acetate 10-20% . This
gives 7.23 g of ethyl oH 7

(R)-4-(3, 4-di chl or o- 2- mret hoxypheny1l) - 2=hydrexy- 2- (tri fl uoronet hyl ) - hex- 10
4-enoate as an E/Z m xture with an enan @@ -Efxexcess of greater than 80%
383 ng (0.37 mmol) of (S)-(S)-(3,5-M-4-NMe0Rh) 2PPhFc- CH(CH3) - P(3, 5- CF3Ph) 2
and 130 nmg (0.35 nmol) of [Rh(nbd)2113F4 ar'® sol ved under argon in 25 nl
of degassed 2,2,2-trifluoroethanol and the s ionis stirred for 10

m nutes. The catal yst solution prepared in thig way and a solution of 3,5 g
16(26 mvol ) of ethyl (2R 4FE/ Z)-4-(314-dichlor ™ et hoxypheny1l) - 2- hydr oxy- 2-
(trifluoronethyl)-hex-4- enoate in 115 m of o‘égassed 2 2,2-trifluoroethanol
are transferredeundsr ak ¢on o > _quqirogen
pressure of 86—Ya xture

i S concentr at egkr rbfa hafelneﬂ. im nﬁ-{ tmmqjhmmnghrorrat ography on silica
gel 20(hexanelethyl aceta gl ves

4 (3 4 d| chl o2 g (ﬁa&%bg&tpﬁéﬁgelqmapw@sqpbgam@d.ffomdh@mﬁm defexiprdan e.

4 (3 4 d| chlrm%gaf? t# xypheny1) - 2- hydr oxy-2-(trifl uoronmet hyphexanoate in 26
m of diethyl 1¢.RRIR 60 S DHMSD-dBNE ROBOWBH), 1%2nmgt ¢$m6®1an9r51 Qsmmol )

of lithiumalumniumhydride in solid formare added in portions

25r eaction mi % 1@ @H)k 2518 (tHd 3f‘lﬂ(1d‘ﬂe4tﬁﬁl(r1|'i)n5tﬁlﬁe(1tﬁu$§é (dH)V\ﬁ|3@I‘6 #d (2d},ns

sat [JI’SSt eég1 nﬁm%|Gg$fhﬁ't')sofﬂ§.@ﬂ?ﬁﬁgmé@?@(ﬁﬂﬁégsﬁi u(ra;e)gr:';ttnteg and

extractiongis carried out repeatedly with diethyl ether. The extracts are
washed with saturated sodium chloride solution and dried over sodium

sul phate and tBxamsplest¥lent is renmoved in vacuo to give, after colum
chromat ography on silica gel (hexane/ethyl acetate 0-30%, 370 ng of

(2R, 4R) - 4- (3, 4-di chl or o- 2-
met hoxypheny1) - 2- hydr oxy-2-(trifl uor onet
MHz, CDC13); 6 = 0.80 (t, 3H), 1.55 - A8 ’
(dd, 1H), 3.07 (m1H, 3.91 (s, 31-0, 7.00, d
1H). In a mxture with (2R 4R)-4-(3/4-chl oro
(trifluoronethyl)hexanal .

al. - 207 - 1H NWR (300

24-1), 2.32 (dd, 1H), 2.52
lH) 7.14 (d, 1H), 9.04 (s,
et hoxyphenyl ) - 2- hydr oxy- 2-

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



5 300 ng (0.88 mmi) of (2R 4R)-4-(3-chloro-4-fluoro-2-nmethoxyphenyl) - 2-
hydr oxy-2-(trifl uoronet hyl)hexanal and 140 ng (0.88 mmol) of

5-am noqui nolin- 2(11-1)-one are dissolvedgpn 19 m of toluene and the
solution is adm xed with 0.55 m (1.75 mml) of titaniumfert-butoxide and
0.1 rril of acetic acid. The 10reaction m xture is heated at 100C for 2
hours, cool ed, poured into water and stirred vigorously. The suspension is

filtered thr om f6). 1200, mi dfeethyll dctateas adeba antlitne efixture i vigdrousy sirred hy|
acetate. The phases of the filtrate are separated and extraction 1s carried

out agai n wi t Hhetfganigahaseds senaraied pHang the @aangeHe phase s §atra¢t§@éww§od| um

Femoved i n vadif s BacriaBaBYIh SRR E SR ENAR drdfniC Bt Rre °
2- met hoxy phenwashadiwith v09 nil-of brinélanar drivet aryd )Heewventaeeémmvedlm rsthiyn- 2( 1H

)- one as a crude product. The imne is dissolved in 44 of CH2C 2 and t he
solution i3 cE¥RRerates. Repeates chremategiap Fbasbmaétqrwmrenwwoﬁ ueRpt:

20" al | owed t o HEorOT D e/l o Rl SUBSRAUSRY Hich o (RBHIRe P08, BCRebl o

i's poured ont Waaeme@tumu@i isBRite N3t 2phgNaHGRB oS tleUiticOtorapdund.€39.6 tmg 5.8%)
extracted repeatedly with ethyl acetate and the extracts are washed vmth

sat urat ed Nacofwg mmaﬁuaﬁepuﬂemjlwthmQ@araﬁwwﬂ dnExammlg 188) (imeach

h t h t hyl tate 0-1009 | ds 134 f
Che trile consasnas LRt dBOURIAES Fnoty o' 5 < 0,02 (1, 3r) . 170 (dda.
1H), 1.191§ddqH- ﬂ.ll'd)R (@@muzﬂwsw d6)263=51%m|‘ﬂ 8032, 33 (¢ ﬁlz& (114) 927948
1H), 6.44 (d, 1H), 0 (d, , 19% Tb 37(t

1-1), 8.18 (d(1HH)508(‘H®B5@EMé}T§|Qa?(L 6010650(2H) 653( ), 720(1H) 813

(1H), 8.25 (1H}), 11.45 (1H).

Example 192

NH
15 o
S5-{[{1a.2a,48)-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).



5-{f (5S, 6R, 8R) - 3- Chl or 0- 8-et hyl - 116- di hydroxy-2-6-(trifluoronethyl)-5,6,7, 8-
t et rahydronacti t hal en- 5-vganni no) - 7-fl uor ooui nolin-2(1H)-one is isolated as
an additional product al ongside Exanple 19p3-101H NVR (300 MHz, CD30D); 6 =
0 91 (t, 3H), 1.68 (ddgq, 1H), 1.95 (d, 1H), 1.96 (m 1H), 2.35 (dd, 1H),
3.24 (m 1H), 4.97 (d, 11-0, 6.10 (d, 1H), 6.25 (d, 1H), 6.39 (d, 1H), 6.43
(d, 1H), 6.67 (s, 1H, 6.70 (s, 1H, 8.14 (d, 1H . Exanple 197 C OH

(5S, &R EIR) - ZEC,?(aﬁhgbl-fygo- 8-et hyl -51(7-fl uoro-2- et hvl aui nazol i n-5-yk) am nol-
6- (trifluoromethyl)-5,6,7,8-tetrahydronaphthal ene-1 6-diol 20 In the sane
way as in Exanple 195, 300 ng (0.93 nnnnol) of (2R 4R)-4-(3, 4-

di chl or o- 2- net hoxyphenyl) - 2- hydr oxy-2-(tri fl uoronet hyl ) hexanal, 183 ng (1.03
mol ) of 5-am no-7-fl uoro-2-methyl qui nazoline and 0.58 ml (1.86 nmol) of
titan urn tett-butoxide are reacted to gi
5-([ (2R 4R)-4- (4-fl uoro-2- et hoxy- 3-
nmet hyl pheny1) - 14( 7-f | uor o- 2- net hyl qui naz
25(trifluoronet hyl)hexan-2-ol. 460 ng ©
same way as in Exanple 130 at -30C with 7. 6Ny
tribromde solution to give the desired prod
silica gel (hexane/ethyl acetate 0 65% vyi el 135 ng of desired product. -
209 - 1H NWR (300 MHz, CD30D); 6 = 0.94 (t, SH% 1.71 (ddgq, 1H), 1.99 (dd,
1H), 2.00 (m 1H), 2.41 (dd, 1H), 3,32 (m 1H), 5.15 (s, 1H), 6.64 (d, 1H),
6.79 (d, 1%), 6.89 (s, 1H, 9.50 (s, 1H. 5 Exanple 198 10

(53, 6R, 8R) - 2-chl oro- 8- et hyl 5- 117 -fl uor o- 2- rret hyl qui nazol i n eam nol- 6-
(trifluoromet Byl(l- 2@ 7B arg 3 pethil hyd-Zel{tel Iuoromethvl}/1 234

tetrahydronaphthalen-1-ylJami no};ZHﬂumolln -1-one
A mixture of 5-{[4-(3,4-dimethyl-2-methoxyphenyl}-2-hydroxy-2-
(trifluoromethyl)hexylidenelamino}-2H-quinolin-1-one and 5-{{4-(3 4-dimethyl-2-

goH m ne are cyclized in the
7.6 mmol) of 1 M boron
Col um chr omat ogr aphy on

10  methoxyphenyi)-2-hydroxy-3-methyl-2-(trifluoromethyl}pentylidene]amino}-2H-
quinolin-1-one (1.08 g, 2.35 mmol), prepared from the mixture of the
corresponding aldehydes and 5-amino-2H-quinolin-1-one, is dissolved in 13 ml
of dichloromethane and the solution is admixed 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, CDs0D): § = 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).



Is isolated as an additional product al ongside Exanple 197.

151H NVR (300

MHz, CD300); 5 = 0.93 (t, 3H), 1.72 (ddg, 1H), 2.00 (dd, 1H), 2.01 (m 1H),
2.40 (dd, 1H), 3.36 (m 1H), 5.14 (s, 1H),208-60 (d, 1H), 6.74 (d, 1H), 6.75

(d, 1H), 7.11 (d, 1H), 9.49 (s, 1H). 20 Exanple 199 (5a6R,

8R) - 3- Chl or 0- 8- et hy1-5-117-f | uor o- 2- net hyl qui nazol i n-5-yl | am nol

-6-(trifluoronethyl)-5, 6,7, 8-tetrahydronapht hal ene- 116- di ol

25i s isol ated

as an addi ti odanpplehs4 al ongsi de Exanple 197. - 210 - 1H NWR (300 Mz,
CD30D); a = 0.92 (t, 3H), 1.69 (ddq, 1H), t97 (dd, 1H), 1.99 (m 1H), 2.38
(dd, 1H), 3.25 (m 1H), 5.13 (s, 11-1), 6.61 (d, 1H), 6.69 (s, 1H, 6.71 (s,
1H), 6.78 (d, 1H), 9.50 (s, 1H). -211- The invention clained is: 1. A

conmpound of the formula (la): (Is)

H
.\‘CFJ
OH
HNE £
I
0

N
H

5[(1a, 2, 45)-2,5-Dihydroxy-6.7-dimethyl-4-ethyl-2-(trifluoromethyl)-1.2,3 .4-

tetrahydronaphthalen-1-yllamino}-2H-quinglin-1-one

23.2 mg (2.2%) of the title compound are obtained from the reaction described

in Example 193.

10  1H-NMR (300 MHz, CD3;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).

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



wherein the conpounds of the 1-am no-1, 2, 3, 4-tetrahycironapht hal en- 2- ol
parent structure are present in the 1 a,2a,4(3 stereoisorner configuration
and the conpounds of the 5,6,7, 8-tetrahydramgapht hal en-1, 6-di ol parent
structure are present in the 5a, 6a, 8f3 stereoi sonmer configuration; the
radicals Rl, R2 and R3 independently of one another are selected from-COH,
-0-- -CH3, d, F, or H the radical R4 is selected from

2- met hyl qui nO'réﬂﬁo5ab’df,thas@iﬁIthirﬂw.l(ﬂ_&i?be 12579 ¥y lof 223-dtdh}drﬂph9ﬁwq:iroploﬁaw
7-f 1 uoro- 2- net hyl qui nazol i n-5 uor o- 2- et hylq U|nazoI|n 5-yl,

7, 8- di f 1 uor o- 258K} 19di ER ‘P‘ér/? 3 f{}thoﬁlﬁ’lhﬁﬁvll FHQEPDH}Q Bhlgmljof 1,2-
o 0 09 o ot Eha s B ok BRUSASEYS 5 BTyt oL 221 -2
radi cal R6 i s tdeHleddeeih 12 nmofﬁl-Bdlohmﬂo&l&erwand}he X is subséquently a
Zt ekeggﬁggﬁ Ldtsgﬁgg%fé 1Brgr 3!2]5 :hp;pge It |gfcooletcih dafut%g Itt?d?cﬁ?clrlc%etﬂ?é% gﬁg d anion.
poured cautiously onto a mixture of 2 M hydrochloric acid and ice. The phases
are separated, extraction is carried out with dichlioromethane and the extracts
are washed with water and saturated sodium chloride solution and dried over
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



(la) wherein the conpounds with the 1

-amno-1, 2, 3, 4-tetrahydronapht hal en-2-o0l parent structure have an absol ut
configuration of (1S, 2R 4R) or (1S, 2R, 4S),20nd the conpounds with the
5,6, 7, 8-tetrahydronapht hal en-1, 6- di ol parent structuie have an absol ute
configuration of (5S, 6R 8R) or (55,6R 8S), the radicals 12.', R2 and R3

I ndependently of one another are selected fronOH, -O-CH3, d, F, or 1-1;

radical R4 is ﬁ{é_%ﬁb@ W% @D@g%hglﬂgpgﬁggﬁg@m!z(q%_zw:f@yf?%,i 9RFA.00(&-

2- et hyl qui nazol i

uor o- 22 nme zol i n-

8- f 1 uor o- 2- metity)| guiin@z dH)n- 5-yl, 7, 8-di fl uoro- 2- et hyl qui nazol i n-5-yl,
o e 15 B Gt SRRk BBl soe, 6.6 mi G0 mmo
[ Soqui nol | - 20k Enfluordbyd 0ste 48 981 deindletalay el diechdinet Wosaised

sel ected from - _ .
t her eof or 5a $BCtoverdlominuies with §82migd D@ nualyof [ERER 22, 2abis Fh 5-dihyirg-4-

or a stereolsomer

e

t he
yl,

S

S/ ml t aneous Jermun ozl Wb Respe ECE YN G o2 in a2 SN LRl Teleon. The tne

ring, R4 is 2 gRE4BH MistOR is'stitrad at RO%oRE6InpurdaRd @ Burified by means of column
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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-
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
(26 mmol) of ethyl (2R ,4E/Z)-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
(hexane/ethyl acetate 10-30%). This gives 3.0 g of ethy! 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
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
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.



4. A conpound according to claim1, wherein at |east one of Rl, R2 and 1(3
I s Moro. 5. A conpound according to claim1, wherein R4 is

7-fl uoro-2-net hyl qui nazol i n-5-yl . 6. A cammpound according to claiml,
wherein RI-, R2 and R3 provide 6-fluoro and-5-0H substitution on the ring.
7. A pharmaceutical conposition containing at |east one conpound of claim1
together with at | east one physiologically acceptabl e excipient. 8. A

conpound sel eCHGNMF((UOOOMHzOde:I? bal 0 @0 @BHPIBRINITS (PRt 2.3 [, 12Hf | vor
- 8- net hyl-5-[ ( 2- met hyl qui nol i ne- 5-

yl ) ani no] - 6- (t2r52 (clcbﬂdﬂv)eﬁﬁlﬂ()nsm ¥.98-(s 3R VRN Ghalbhy Kaldetee-1H)69 @dds; 1H).

gt bR P e PR R 2R T o
(-)-(5a, 6a, 81§$f)rrf|aofdrﬁ@ﬂh9r)ﬁe{éﬁa|fl uor o- 2- net hyl qui nazol i ne-5
- yDam no] - 8- net hyl - 6- (trifluoronmethyl)-5,6,7, 8-

t et rahydroﬁapl | t hal ene- 1, 6-di ol ;

3(/I5?a?nang]13%3 hﬁé@O? rf]ﬁ'l fom%’?' :‘(gycé.‘l’#'bﬂﬁﬁ 8{) ngertgﬁ)éwl?%naﬁl)ene 1,6-dio
I; (5a, 6a, 8(3)n'y5rdx(y72-%ﬂﬂu6idm®ém?l3h@ﬁriwéﬂdﬂﬂ@zrﬂ |(0@'85TM‘9€)|) of 5—am|noqumolln-

am no] - 2-fl uor o- 8 1-6-(trifluoronmethyl)-5 7, 8-
t et r ahydr onapR{Hd)- @nga;[e gls(gpbqed in 19 ml of toluene and the solution is admixed with

(5a, 6a, 813) - 2 Ogtl:fé"ﬂ'[l ?Lﬁ?r@b@(a fq[%%l%flﬂ'?}el?%ll)lgﬂglﬁgzéﬂd 69 mr SERBHRUGE Frid 1 Tl uoro

met hyl)-5,6,7 ene-

5-{[(>a, 6&0813&adtlcﬁrrﬁi>dw|@rne>neai’ed huw@?{ﬁfdmtlﬁmﬂrs&ddlédfrbamedﬂmbhydat)af ané, 7, 8-
t et r ahydr onapht hal ene- 5-yl ] _am nol qui nol i n-

8- f | uor o- 5- { [ CliEredyignraysiy- Th@@ugpenmws()&lsﬁrsd ﬁl%rpﬁelaﬁeiliﬁethnmltegbeﬁrhemgmr om
hyl 2
P51 [ 1a, 200, TPSFUEREERRAIN Clf) Shrals il dtihd ttdte Trd bpdfifed e

(trifluoronet fey:tr}acﬂor?lSSCaCIfﬂEdUuahgdinonﬂpthWbeélaté. Thd e];xtracts are washed with
arni no} - 8-fl uor oqui nol i p- -).-5-{

(3)-6-f1 uor o- Saliratg Wwﬁgmﬁ,ﬁ ﬁ?‘!!“?ﬂ a(\m heﬂmeaﬁéﬁw ﬁUbh@tesand the

oo 8 SRR hSied o 0 39 g SR ARRL gt a 0Bl >

3, 4-t et r ahydr @raepthidxgbbery!)-2- h»drbx;ecm(nﬂﬁuor@ﬂeﬁtyl)hbpﬁtdmb@mnm}qumum 2(1H)-

parni o], 600ErR & GBIHRIONYE] THeging S Gt et G aDHRlaTare And Toe di ol ;
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).



(5a,6a.,8p)-3 -chloro-2-fluoro-5- [(7-fluoro-2-neth- ylquinazoline-5
-yl)am no] -1 -net hoxy-8-nethyl-6-(tri- fluoronmethyl)-5,6,7,8
-t et rahydr onapht hal ene- 60l1; (5a, 6a, 813) - 3-gjgl-or o- 2- f | uor o- 5-
[ (7-fluoro-2-neth- ylquinazoline-5-yl)amno]-8 -nethyl- 6-(trifluorom
ethyl)-5, 6,7,8-tetrahydronaphthal ene- 1,6-dial; (5 a,6a,813)-3
-chloro-2-fluoro-5- [(8 -fluoro-2-neth- ylquinazoline-5 -yl)amno] - 1
- met hoxy- 8 - mgxampl-146 i - quoronethyI) 5
, 6,7, 8- tetrahydronaphthalene 6-ol ; :
(500 6a, 8(3)-3-chl oro-2-fl uoro-5- [(8- met h-
yl qui nazol i ne- 5- yDam no] - 8- net hyl - LOrom
ethyl)-5,6,7, 8- tetrahydronaphthalené 1, 6- d|8r (5a, 6a, 813) - 3- chl or o- 5-
[(7, 8- d|fluoro 2- met hyl qui nazo-
ne-5-yfl am no] - 2- f| uar o- 8- et hyl - 6- (t uorom ethyl)-5, 6,7,
8- tetrahydﬁonaphthalene 1, 6-dial; |
(5a, 6¢cC, 813) - 3-chl oro-2-fl uor o- 8- nethyl 51-2-nmet h- yl qui noline-5
-yI)anlno] 6-(trifluoronethyl)-5,6,7, 8-°etrahydronaphthal ene- 1,6-dial;
()-5-{] ( la, 2a,5{[@S, ER@RL@&O@@QM¥1@xdﬂﬁ;di-d:mﬁ@-ﬁnﬂuoromethvlLS 6.7.8-
met hyl - 2- (trifl uoronet hyl , tetrahydronapht | ene- 1-yl kam no}
-qui nol i n- 2 ( telrghygtanaph : Y/ - PNEdi hydr oxy- 6-f 1 uoro

-4- et hy1-2- (4 [dofdtdg R+ 5‘&& loﬂal%rad uét él@r’idﬁ&@( ﬁ&gﬁfiﬁ’@ﬁ bga-

10 'H-NMR (300 MHz, CDsOD); § = 0.91 (t, 3H), 1.68 (ddq, 1H), 1.95 (d, 1H), 1.96
(m, 1H), 2.35 (dd, 1H), 3.24 (m, 1H), 4.97 (d, 1H), 6.10 (d, 1H), 6.25 (d, 1H),
6.39 (d, 1H), 6.43 (d, 1H), 6.67 (s, 1H), 6.70 (s, 1H), 8.14 (d, 1H).

Example 197

H 5
cl ‘. F
cl OH

N N

{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.



| ene- 1 -ylkamnol -quinolin-2 (1 H-one; 5- {[(la,2a,4 f3)-7-chloro

-2,5-di *droxy-6-fluoro-4-nme-thyl-2-(trifluoronmethyl)-1, 2, 3, 4-tetrahydronapht
ha-1ene- 1 -yl kam no} -8-flu oroqu inolin=2%1 H)-one;

(5a, 6a, 8(3)-8-net hyl-5-1-2-net hyl qui noli ne-5-y1) am noj
-6-(trifluoronethyl)-5,6,7, 8-tetrahydronaphthal ene- 1,6-diol ; (5a,6a,8
13) - 8- et hyl - 5[ 2- net hyl qui nazol i ne- 5- yOam nok

6-(trifluoromeyyMR @Mr&mxx@/amom e ener1 fddf 1H)d1 99; (dd; 2H$-2.00
()-(5a,6a.,8 p)-8- etﬁ312fluoro- - 2rng¥h )cewlnagdo-qG % ( »

| i ne-5-y1) ami tﬁm} A81)(2 |4|1f(tidoﬂUhB'i B@il)m 3H) 65 15851‘elﬂ}ﬁ1§4 (dir g, SafhtchdH),

ene- 1, 6-di ol ( ethyl 2-fluoro-5-[(2-niethyl qui nazo-

| i ne- 5-yDam n(?]é%s(tﬁ_ﬁfgﬁgsénéﬁy 5, 6, 7,8-tetrally- dronaphtbal ene-1

, 6-diol ;

(5S, 6R, 8R)-8-et 1iyl-2-fluoro-5-{(7-fluoro-2-net hyhani nazol i ne-5-ypar ni noj - 6-
(trifluoroniethyl)-5,6,7,8- tetrahydronaphthal en-1, 6-di ol ;

(+)-(5a, 6a,8(3)-8- eth‘é 2-fluoro-5-{(8-fluoro-2-inethyl qui nnol i ne-5-Aam no] -
6-(trifluofon % 7, 8- t et rahydy snapht hal ene- 1, 6-di ol ;

(-)-(5a, 6a, 8P) - 8- ethyl 2- quoro-5-[C(8- HIuorc; 2- met hyl qui nazollne 5-yl)ainino
]-6-(trifluoronethyl)-5,6,7,8- tetrah 2| hal ene-1, 6-di ol ;

(5a, 6a, 8(3)-5-[(7,8-difluoro-2-nletli WAqui-nagol i ne-5-yl) am no) -8

-ethyl -2-53r- 6-(trifluoronethyl)-5¢6 -Nntetrahydronapht hal ene4 , 6-di ol ;
5-{[(1 a, 2a,4b)-4-ethy1-6-f|uoro-2,5-ydroxy-2-(trifinororrethyl)-1,2,3 , 4
-t etrahydronapht hal ene-1 -yl] am no} -yQuinoline-2(1 H-one; 5- {[(1

a, 2a,4b)-4-e thyl-6-fluoro-2-hy droxy-%-Mret hoxy-2- (trifluo

ronet hyl ) 4@, 2, 3, 4-tetrahydr onapht hal ene411 -yl] am no} -8-fluoroopinolin-2(1
H) - one;

(5S.6R,8R)-2-chloro-8-ethyl-5-{(7-flucro-2-methylquinazolin-5-yl}Jamino]-6-
(triflucromethyl)-5.6,7,8-tetrahydronaphthalene-1,6-diol
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.



(4.)-5-{Rice, 2cx,4[3)-4-ethyl-6-fluoro-2, 5-di hydr oxy- 2-
(trifluoronethyl)-1, 2, 3, 4-tetrahydronapht hal ene-1-yl] am no}
- 8-fluorogni nolin-2(1H)-one; -210-

(-)-5-fala, 2a,413)-4-et 11y1-6-fl uoro- 2, 5-di hydr oxy- 2-
(trifluoronmethyl)-1, 2,3, 4-tetrahydronapht hal ene-1-yl|l am no

-8-fl uoroqui nolin-2(1H)-one; 5-{R

a, 2a, 4(3) - 4- eimsNMR (BDOMH2205300)VSE®<9221“ Gt—nlibeqaaqemyw 97 (@d 314y, Hegg ahy
dr onapht hal ene- 1- 0} -2-net ht hal azin-1 -

5-a, 2a, 413) - 4{"8t hé) 253$|%rﬁi)23525d(rny b¥y13(g, ﬂuH) 661 (d 1H), 6.69 (s, 1H),

i Soqurnol i nebraige AR BN PAREPSAR 4 Ly 16t ) noro -2, 5

-di hydroxy-2-(trifluoronethy0O-1 ,2,3,4-tetrahydronapht halene-1-yl] am no }

soehronen-1 -one;

(5a, 60c, 813) -5-[ (2-et hyl qui nazoli ne-5-yl)am no]-2-fl uOr0-8-propyl-6-(1rifl uo

romet hyl)-5, 6, 7, 8-t et rahydronaph-t hal ene-1, 6-diol; -216- (5

S, 6R, 8R)-8-ethyl-2,3-difluoro

-5-[(2- met hyl qui nazol i ne-5-yDam no] -6-(trifl uoronethyl)-5,

6, 7, 8-t etrahydr onapht hal ene- 1, 6-di ol ;

(+)-(5a,6a,8(3)-8-etlayl-2,3-difluoro-5-[(7-fluoro-2-nethylqui nazol i ne-5-yDa

m no] -6-(trifluoronethyl)-5,6,7,8- tetrahydronaphthal ene-1, 6-di ol ;
(-)-(5a,6a,8 f3)-8-ethyl-2,3-di fluoro-5-[(7-fluoro-2-nethyl qui nazol

i ne-5-yl)am no]-6-(trifluoronethyl)-57,8- tetrahydronaphthal ene- 1,6-dial;
(5 S, 6R

8R) - 8-et hyl-2, 3-di fl uoro-5-[(8-11uoro-2-met hyl qui nazoli ne-5-yDam no]-6-(trif

fuoromethyl)-5, 6,7, 8- tetrahydronapht hal ene-1, 6-di ol ;

(5S, 6R, 8R)-8-ethyl-2, 3-difluoro-5-[(7,8-dilluoro-2-nethyl qui nazoli ne-5-yl)am
i110]-6-(trifluoronethyl)-57,8- tetrahydronaphthal ene-1,6-diol; (+)-5-{j(la
2a,4b)-4 -ethyl-6,7-difluoro -2,5-di hydroxy-2- (tri flu omethyl)-

3, 4-tetrahydronapht hal ene-1 -yl] am no quinolin-2(1H)-one;

5- {[(1a 2a, 413) -4-ethyl-6, 7-di fl uoro- 2, 5-di hydroxy2-(trifl uoronethyl)-1,

,4 et rahyci ronapht hal ene-1- yliam no }qU|noI|ne 2(1H)-one; (5

a, 813)-8-ethyl-2, 3-di fl uor o-54( 2- et hyl qui nol i ne5-yl ) ar ni noj

6- (1 |quorornethy1) 5,6, 7, 8-tetrahydronapht hal ene- 1, 6-diol ;

1,2
(-)-
2,3
a 6



5-{[ (1a, 2a, 413)-4-et hyl-6, 7-di fl uoro- 2, 5- di hydr oxy- 2-
(trifluoronethyl)-1, 2,3, 4-tetrahydronapht hal ene-1-yi ]
am no} pht hal azi n- 1- one;
(5a,6a,813)-2-f|uoro-5-[(2-nethy|quinﬁ ol i ne-5-y1) am no] -8-prop-1
-y1l-6 (trifluoronethyl) 5 6,7,8-tetra éhronaplitbalene4 6- di o1;
(5a,6a1813)-2-11noro -5-[(7-fluoro-2-nmethyl qui nazol i n-5-
yl )am no] -8-prop -1
-y1-6- (trlfluortnnet %H%i rahydronaphthalene 1,6-diol; 54El
a, 2a, 413) 4- et hy1- 6, b?ddl drox 2-(trifluoromethyl)-1,2,
3,4 tetrahydronapht EEPqun P ﬂ HRBPRUELABI i ne- 2( 1H) - one;

{[(1a, 2a, 4P) 4- et hyl1-6, 7-di f | uoro- 2, 5- d|hydroxy-2-(ttif|uoronethyl)-
, 2, 34-t et rahydr onapht halene- 1-yl ] anino} i soqui nohne-1 (2H)-one;
-{[ (1S, 2R, 4S) - 6- ehl oro- 2, 5- di hydr oxy- 4- net hyl - 2-(tri (Is)
| uor

mi
{
uo

[

[

o] orret hyl)-1, 2,3, 4- tetrahydronapht k1 Bne- 1 -yl]
nol - 1H qthnolMZ one; -2 17-%
[(18 2R, 4R) - 6- chl or o- 2, 5-di hy
romet hyl)-1, 2, 3, 4- tetrahycﬁz
no} - 1H qui noI i n-2-one; 5-

1 %
4-

[

3

5-
1
5
f
a
5-
I
am
{ S, 2R, 48) - 6-c1] | oro- 2, 5- di hydr,0» et hy > (trifluoronethyl)-1,2
, et rahydr onapht hal ene-1 amirio} - 8- f | wor o- 1H- qui nol i n-2-one;

, 4-1
5-{[ (18, 2R 4R) - 6- chl or o- 2, 5- di hydr oxy- 4H]v‘e\g£1y1 2-(tl.ifluoronmethyl)-1
4-

[ (
3

, 2, t et rahydr onapht hal ene- 1-yl ] ani no} - 8&% | uor o- 1H qui nol i n- 2- one;
[
3

(23
{

(1S, 2R, 4S) - 6- cl 9@ 2 5 di hydr oxy-4-net hyl-2-(trifluoromethyl)-1,2

1S,
4-t et rahydr onap m no ui no 1-qn

[ (1S, 2R, 4R) - 6- ch ﬂﬁh’r" g‘;é“%rét Pt (‘i’Y‘%}PPﬁEﬁigﬁ‘et hyl)-1,
3, 4- tetrahydronaph 8 garlan 65 Plﬁﬁeéf-ﬁllﬁdh? na2aghie

[ (18, 2R, 4S) - 6- chl o%t%tezlssn%ﬁrmﬁ ratipnnandhjlie compouddsuof dret hyl ) - 1,
, 4-t etrahydr onapht%éﬁe&r@elmlvﬂrommhﬂw}lmé;ﬁ:dmdrmem stometiire

[(18, 2R, 4R) - 6-ch] mepﬁesﬁﬂﬂnﬂmdISOWOL%@éx’ewiboﬁre(vbbnﬁ@t@ﬁ@ﬁ’et hyl)-1,
4-tet rahydronapthtetﬂ@daeﬂem &P in@RP ﬁlﬂiepbﬁ@éiﬂ! fﬁ&

( |? oronethyl) 1

{
{
, 3
:
{% i8t gth gﬁ;d?oﬁ%%ﬁéférgﬁ é&%ﬂ%{p% g: d)']?-hyg_i f’0oi ndol- 2- one; 4-
18,
t

5-
2,
5-
2
5-
2,
4-
a

2R, 4R) - 6- chl or o- lr’lyl 2-(trifluoronmethyl)-1,2,3

t r ahyd ht hal % 1. 3 di hydr oi ndo1- 2-
etra y ronap a emelhy] i Zolm- 1’3; | y roi ndo one,

2-ethylquinazolin-5-yl,
7-fluoro-2-methylquinazolin-5-yl,
8-fluoro-2-methylquinazolin-5-yl,
7,8-difluoro-2-methylquinazolin-5-yl,
quinolin-2(1H)-on-5-yl,
8-fluoroquinclin-2(1H)-on-5-yl,
isochromen-1-on-5-yl,
2-methylphthalazin-1-on-5-y1, or
isoquinolin-2(1H)-on-5-yI;

the radical R is —CF,; and

the radical R° is selected from —CH,, —CH,—CH,,
—(CH,),—CH,, or —CH=—CH.,;

2
(
A-



(18, 2R, 4S) - ehloro- 2, 5-di hydroxy-4-ethyl-2-(trifluO-romethyl)-1, 2,
t et rahydmapht halene- 1- yf | am nol - 1H qui noli n- 2- one;
(

U1 O
s o

la, 2a, 4b) - 6- ehl oro- 2, 5- di hydroxy-4-ethyl -2-(trifluoronethyl)-1,2

t et rahydr onapht hal ene-1 -yl] am 2? }- 1 Hquinolin-2-one; 5-

S, 2R, 4S) - 6- chl or 0- 2, 5- di hydr oxy-~ Bt hyl-2-(ttifMranethy0-1,
-tetrahydronapht hal ene-1 -yl] am no}-8-fl uoro-1H qui nol i n-20ne;

il

[
[
4
1

- |—|wl-
w’-\"

1
— -
_“-h

R, 4R) - 60h|oro4ets¥ drot)<y2 trlfluoronethyl) 1,2,3,4-t
hydronapht hal ene?tf Vﬁ?lsam%a}er@ oF p sl Brevepfavithe PiiGiogione:

cally tdlerated anion.
R, 45) 6- chl or o- 2, 5-Adchxigoony efithet foydwPx (Ia7)i f | uoromet hyl ) -1, 2, 3, 4-t
ahydr onapht hal ene-1-yl] am no}-2H quinolin-1 -one; -2 18- 5- -
1S, 2R, 4R) - 6- chl or o- 4- et hy1- 2, 5- di hydr oxy-2-(trifluoromethyl)-1,
, 4-t et r ahydr onapht hal ene-1 yIj am no}-2Hquinolin-1 -on %)
[ (1S, 2R 4S5) - 6-clil oro- 2, 5-di hydroxy-g- efthyl-2- (trifl uororrethyl) 1,
, 4-t etrahydr onapht hal ene-1 -yR&] am nd| /i sochronen-1 -one; 5- t[(1
4R) - 6ehloro4-ethy125d| 4 2(tr|fluororrethyl) 1, 2, 3,

el e B
~=
~

-b-h(j)l\)U‘ll\)"’“‘CD U nanNnTe

R,

et amir - one;

[ (1S, 2R, 4S) - 6-chl or o- 2, 5- dRhy r pxy ] %(trlfluororrethyl) 1,2
3,4-tetrahydronaphthalene 1-yl] } 3- t hydr oi ndol- 2- one;

[ (13, 2R, 4R) - 6-chl or 0- 2, 5- di hy -4-thy1- -(trifluomethyl)-1,2,

-t et rahydr onapht hal ene-1-yl] am no}- j.INB - di hydr oi ndol- 2- one;

-{{(1 Spe
R, 4S) - 6- ehl or o- 2, 5 di hydroxy-4-ethyl-2-(trifluoromethyl)-1,2,3,4-t
ahydr onapht hal ene- 1-yl] am no}-7-fl uoro-1H qui nolin-2-one; 5
(1S, 2R, 4R) - 6- cﬁ’i I6UY- et hy1- 2, 5- di hydr oxy- 2- (ni f | uoronethyl)-1, 2,3
t et r ahydr onapht héh@ﬁ@nmoquwﬁhmbﬁ}l -araiibelg? 3, 4-ketophiydrdrniaph2- one; 5-
1 8, 2R, 48) - 6- chl or trakerb2 il pucki xsrudrupehimelar?alsolité configura-
r
in
[
"
-f

! ('DU)U'IOO-h“

Cl—_bfhf_""
O 1 —m= N~ D

omet hyl)-1, 2, 3, 4- t;anwbﬂgarmmmlmﬂsjyanm

0} -7-fluoro- 1H‘ @Ir%l's%ﬁltheS 6,7, 8 te aplithalen-1,6-

(1S, 2R, 4R) - 6- chidy 35‘%%{‘{1@&1 on of

onethyl)-1, 2, 3, 4- ?5%3 ror@g g jsﬁ% H© W

| uor o- 1H qui nol |

a, 6a, 813) - 2-chl or 3163'3@10(? Rf apd Baiedepsn g:;téy,pﬁqm]an@ﬂlerare

selected from mOH —O—CH;, CL, F, or H;

the radical R* is sclected from:
2-methylquinolin-5-yl,
2-methylquinazolin-5-yl,
2-ethylquinazolin-5-y],
7-fluoro-2-methylquinazolin-5-yI,
8-fluoro-2-methylquinazolin-5-yl,
7,8-difluoro-2-methylquinazolin-5-yl,
quinolin-2(1H)-on-5-yl,
8-fluoroquinolin-2(1H)-on-5-y],
isochromen-1-on-5-yl,
2-methylphthalazin-1-on-5-yl, or
1isoquinolin-2(1H)-on-5-yl;

the radical R is —CF,; and

the radical R° is selected from —CH,, ~~CH,—CH
—(CH,),—~—CH,, or —CH=CH.,,;

orastereoisomer thereof or a salt thereof with a physiologi-
cally tolerated anion.
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(trifluoronmethyl)-5, 6,7,8-tetrahydronaphthal ene-1, di ol ;

6-{[ (1a, 20.,413)-6-chl oro-2, 5-di hydroxy-4-ethyl-2-(trifluoronethyl)-1
3, 4-t etrahydr onapht hal ene-1-yi] am no}-4-net hyl benzo [d]
2] oxazi n- 1-one;
[
2

{[(1a, 2a, 4(3)-7-i sopropyl- 2, 5- di hydf oxy- 4- et hy1-2- (trii| uor onet hyl )
, 2, 3, 4-t et rahydr onapht hal ene- 1-yl] am no}-1H qui nol i n- 2- one;
a, 6a, 8(3)-8-ethyl-3-isopropyl-542-net hyl qui nazol i ne-5-yl am no] - 6-(t
fl uoronethyl)-5,6,,7,8-tetrahy-dronapht hal.ene-1,6-diol; 5- {[(1
2a, 4] 3) - 7- i sopr opy 192 YIRPWRARCHyImE teakyim 3, picluding dhosrmhy| ) - 1
, 3, 4-tetrahydro hgtherring sippjlangensly} - Biismsl iRT- pronde - 219-
{f(lct, 2cc, 4(3) -Grilverspaap 108 Sulsiihytivrony-the eidy R iy 2meth-
uor oret hyl ) - 1, 2,y8quinbEh+5ably dnd®fds nhalgnectt,yl | ami no}

, 3- di hydr oi ndol- 20p&, : : :

{[(1a, 2a, 413)- 7~ %%Eé’ é‘ﬁ%ﬁfﬁ@%ﬁd% 3 slaimd, yylereip at Jeast one
uoronet hyl)-1, 2, § ‘tet rahgldlronap it hal ene- 1_-y|1] am no )

i sochr onen- 1 - one>- A compound according to claim I, wheren R* is
(

1a, 2cc, 443) - 7- i/stprepd-meth¥auinagaliodyyls- et hyl - 2- (tri -

f 1 uoroi net hyl) -1, 2, 8, A-domtpcaiyidrocoaiifg katkne-1 widrein R, R and

am no} - 8- f | uor o- 1R qurbvidlel g3 fidoRneid 0K Substitution on the ring.

a, 2a, 4P) - 7-i sopr opyl(:g, ’zﬁlhj %t?@%l"c ﬁ)%toh?f‘l_ 2- (t r.|n%1l uotrllo%ret h%ll )-1, 2,3,

4-tet rahydr onapht b eneEE-)f AN DOt —BOp _i?f)lr nf"iq-g%]ﬁﬂf S Bone:

54[ (1 cc, 2a, 443) 7-RHPEPBE 2 -adﬁ“%&? IR RY et fae physiologi-

2- (ni f1 uor onet hyl f@I Y 3cegpiable e¥GiRif#f-onapht hal ene- 1-

yl I am nol - 111- qui no¥.i A-c@ngmeind selected from one of the following com-

5-{[ (1a, 2cc, 40) - 7potmbdsr 0- 2, 5- di hydr oxy- 6- et hyl - 4-

ethyl-2-(trifluoro ,6’&)813%«22115}01%-S-Eﬁétﬁfi‘flg-cf{f’-ﬂ?e?ﬁb‘lHﬁ’fnoline-S—

I ene-1-yl ] am nol - 2K qii el T—El(tﬁﬂﬂgromeﬂa.yl}s,6,7,8-tetrahydronaph—
thalene-1,6-diol;

(+):(5c1,6a,8[3)-2—ﬁuoro-5-[(7—ﬂuoro—2-111ethy1quinazo—
line-5-yl)amino]-8-methyl-6-(trifluoromethyl)-5,6,7,8-
tetrahydronaphthalene-1,6-diol;

(=)-(50,60,83)-2-fluoro-5-[(7-flucro-2-methylquinazo-
line-5-yl)amino]-8-methyl-6-(trifluoromethyl)-5,6,7,3-
tetrahydronaphthalene-1,6-diol;

(50,6¢,8f3)-2-fluoro-5-[(8-fluoro-2-methylquinazoline-3-
yDamino]-8-methyl-G-(trifluoromethyl)-5,6,7,8-tet-
rahydronaphthalene-1,6-diol;

(50,60,8f)-5-[(7,8-difluoro-2-methylquinazoline-5-y1)
amino]-2-fluoro-8-methyl-6-(trifluoromethyl)-5,6,7,8-
tetrahydronaphthalene-1,6-diol;

(50,60,88)-2-fluoro-8-methyl-5-[-2-methylquinazoline-
>-ylamino]-6-(trifluoromethyl)-5,6,7,8-tetrahy-
dronaphthalene-1,6-diol;

5-{[(50.,6c.,8 p)-1,6-dihydroxy-2-fluoro-8-methyl-6-(trif-
luoromethyl)-5,6,7,8-tetrahydronaphthalene-5-yi]
amino }quinolin-2(1H)-one;

8-fluoro-5-{[(1a,2a,4f)-6-fluoro-2-hydroxy-5-methoxy-
4-methyl-2-(trifluoromethyl)-1,2,3 4-tetrahydronaph-
thalene-1-yl]amine }-quinolin-2(1H)-one;

+ -5-{fd ., 20,4 f)-6-{luoro-2,5-dihydroxy-4-methyl-2-
(trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-1 -yl
amino}-8-fluoroquinolin-2(1H)-one;

t
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1
1
5
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- {[0 cc, 2a, 4(3) 7-chl oro- 2,

di hydroxy 6- met hyl- 4- et hyI 2-(tifluoronmethyl)-1, 2,3, 4-tetrahydronaph
al ene-1 - yl]am no}-1, 3-di hydroi ndol - 2-one; 5-

(1a, 2a, 4(3)-7-chl oro-2, 5-di hydroxy-g-fthyl 6-me-thyl-2-(trifluorone
yl) - 1 2,3, 4- tetrahydronaphtha | ene- ‘l yl ] am nol - 8-f 1 uoro- 1H qui nolin
{
h
-2-
a,

-0
[(18, 2R, 4R) - 7- chl or 0- 2, 5- di hydr oxy-4-et hyl-6-ne-thyl -2-(trifluorom
y

1)-1,2,3,4-tet r?hygrﬂf‘la&’ﬁhhﬂﬁl@ﬁ%oﬂo—ﬁlé &iﬁy‘&?&iﬁ@%&ﬂ&?gm qui nol i

one;

6a, 813) - 3- chl or o- g L@“Em ﬂlX‘chzs %gbﬁgdﬁ%ﬁml?ﬂ% 17dl 5. y1 arnin

- 6- (trlfluororrethyl 101' 9R€l i al ene-1, 6-di ol ; 5-
| (10., 0,4)-6- ﬁuoro-z ,5-dihydroxy-4-methyl-2-(trif-

S, 2R, 4S) - 7- chl or o- 2, Sllmmmdﬂt)&}f1,&,%##9&&1@!(11’9}1&;51%312&@-&r-yi]I uor omet hyl )
-1, 2,3, 4-tetrahydr onapimﬁlto}azlmeth Thhylkdl@aihricbnd:- f | uor o- 1H-qui nol i n-2-0

ne; 5-{[(1a,2a, 4b)-(5@maoswy£cﬁfcﬁlbmﬁﬁ%vs4n@ch& A]é%ﬂfem

thy]-2-(trifluoroneth yd ] am no

- 7-fl uoro- 1H qui nol i nyj 11’2328];3&:3 {iﬁg&_ﬂf&gc&r it v, %7 8

5-{[ (1S, 2R 4R) - 7ch| ﬁfé éﬁ%} me; thy] - 2- (trif1 uor om
ethyl)-1,2,3, 4-tetr P 1"P“ i uqroy ﬁP 228ty or o- 1H qui nol
i n- 2- one: (5 quumazo]me -5-yDamino]- l-methoxy- -methyl-6-(tri-

5, 6R, 8R) - 8- et hy1- 2, 3- Bidropwtlayls-5[§, 2, 3rtet aliy duoinaplzthklene-®ly Dani no] - 6- (t
rifluoronethyl)-5, @d,68;83t3-ahlvds-Qnpitob®@hfindro-BnsiRl ; - 220-

5-1[ (1S, 2RAR) - 4- et hyl y] ufﬂau@rn@e-a, Yeh eI o.ew reethhﬁb-o%ﬁitr'f' uor orre

S,
t hyl) 1234tetrahy @tﬂgafé ki Yl I n-2(1H) - one;
fUIRR SRR A f e s o SRR
1HFone; 5- lqumf'z me' -yl)ammo] -tnethoxy- S-methy “6-(iri-

{[(13, 2R, 4R) 4- et hy1- ﬂuqrpla?@ﬂwl}zSéﬁﬁ@@a@@meawéhalﬁye-ﬁzclgtr|f| uor onet
hyl ) -1, 2, 3, 4- t et r ah{fdt.6n 860 3rckibend-fluorbi ani8ahers-IHnedki-oqui nol i n- 2( 1H
) - one; 5. ylquinazoline-5-yl)amino}-8-methyl- 6—%nﬂuorom-

{[ (1S 2R 4R) 4- et hy 1-ofh§1h 1506, 9:82tebraBl ddvAb AR a BmBEL B¥ilisi2- (trifl uoroneth
@)H) 10§63 - tetrahydy @&%BﬁtshahS&FS%[ﬁé'cﬁﬁho%ob'é&ﬂ? Plazbl- 1

(5
in

S, 6R, 8R) - 8- et hy1- 31’ﬂe‘§ ?;%}7:%‘1 6‘?§ %lthéilﬁSQP 4PEREBOI i ne-5- yf | am

0] - 2- naet hyl - 6- (t r i ogaphthaleaerafrgid lonaphi hal ene- 1, 6
-diol: (5 50,60,83)- 3-chlor0— ~fluoro- S-methyl 5-[-2-meth-

S, 6R, 8R) 8-ethyl- 3- fI)ﬂ@mnoﬁm@-é&tlpmmwz(tﬂﬁubrcthhynaﬁ‘;@mgle 5-yflam n
0] - 2-met hyl - 6- (tri f| vewdmdesimplihdless-T,68diobt rahydr onapht hal ene- 1,

6-di d; 54[(182R - |

(trif | uor onet hyl ) - 1; %&ggfagcf?&gx%é?% ﬁ? E%é% @ﬁ rtl)y?'
am nol qui nol i n- 2( 1H) aP itha-
5- 1KLS, 2R, 4R) - 4, 6- dj 4‘?‘ 1l ?&ne}&ﬁ}o%mshar% TQHRY - 2-
(trifluoromet hyI ) - X253} [{1 @80y 4y drchlorptR, hadibydrogysd-fluoro-4-
ani nol cpl i nol i n-2( 1|—|)u:.&1h}31—2 (trifluoromethyi)- 1 2 3,4-tetrahydronaphtha-

lene-1-yl]-amino} - qu11101111-2(1H) -one;
5-{[(1.,20.,4B)-7-chloro-2,5-diydroxy-6-fuoro-4-me-
thyl-2-(trifluoromethyl)-1,2,3,4-tetralyydronaphtha-
lene-1-yl]-amino}-8-fluoroquinolin-2(1H)-one;
(5e,60,883)-8-methyl-5-{-2-methylquinoline-5-y1)
amino]-6-(irifluoromethyl)-5,6,7,8-tetrahydronaplitha-
lene-1,6-diol;
(50,6a,33)-8-ethyl-5-[2-methylquinazoline-5-yl)amino]-

g (tlnﬂuoromelhyl) 3,6,7,8-tetrahydronaphthalene-1,6-
io



2R, 4S) - 4, 6-di et hyl1l-7-fl uoro- 2, 5- di hydr oxy- 2-
romet hyl )-1, 2, 3, 4-t etrahydr onapht hal ene- 1-yl ]
2

~—
3—1:—'H
—_—r—

—_—r s

o]
7-fl uoroquinolin-2(1H)-one;

, 2R, 4R) - 4, 6- di et hy1- 7-fl uor o- 2, 5- di hydr oxy- 2-

oronet hyl)-1, 2, 3, 4-tetrahydr onapht hal ene- 1; y1]

7- quorqu|noI|n 2(111) - one;

S, 2R, 4S) - 4, 6-di et hy1- 2, 5- dlhydrdgy 2-(trilluoronmethyl)-1,2,3,4-tetrahy
ht hal ene- 1- yIIanlnoI -1FMU|noI|n 2- one;

1S, 2R, 4R) - 4, 6-di et hy1- 2, 5-di hydroxy 2- (trifIuoromethyl)-1,2,3,4-tetrah

ht hal 1
ig 2Ra4§;] e4 eydq r(%& u‘y f%% [(#-ietidawimezy | ) - 1,
t et r ahydr onapht m - () ?f}’llhéﬁ&,&-ltetnplnynol in-2-one; -22 1
4[ (1 ronap 1tha]ene—1 6-dxo

S, 2R, 4R) - 4, 6- di et hyl(—}(@léﬂkﬁﬁdfse@ylz}@mrd-s{[@ -anstiyplihazk-2, 3, 4- t et rahydr onap

ht hal ene- 1- yflanmi no } ling-5-yl)amino}-SHiriftioromkilt)s, 6I7e8-tekrahy-
8, 6R, 8S) - 2, 8- di et hy1- Biapkhhighelaigiaipl | ne- 5-

yl am no] - 6- (tdf | uor Y t'etr ydr onapht hal ene-1, 6-di I 5-1[ (I
a,2a,4 (3)-7-chloro- 'E%%J@)ﬁé?g]%g r‘é‘tsh@ ThioYq-2imethor oet hyl ) - 1,
3. 4- t et r ahydr onapht hal&Rdagolp ol ‘i(ﬁ@ypm11¢thyli'5€ﬁ?ﬁ§

S
u
S
u

—
aﬂ.—'\n
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5-{[ (1a, 2a, 4(3) 7- chl ot%tahy@oaa hﬁim,@dmhyl 2-(trifluoromethyl)-1,2, 3, 4-te
t r ahydr onapht hal ene{1)-{4d,6a8Bn8}etiByl¢2-flovo- S H8yfiigreld-medr-one; 5- {
[ (1S, 2R, 4R) - 6-chl or o- Bﬂqﬂidaydhlih-S-y@Bimym]gécﬁrlﬁuoromethyl? -5,6,7,8-
| I uoro- 2- (trifl uor ometeghydrénaphdhaderteet Gamegpronapht hal ené-'1 -yl ]am no
| qui nol i n-2(1H) - one{(-y {3%01@3 R 26ﬁlc( E gt 5-di hydr oxy-7-
fluoro-2-(trifluoro yl ] am no
}-7-fl uoroquinolin-2( I,UJ n)az&hn?eh% ?E&él IME} Sgﬁé
-2

q
4- et hyl- 2, 5-di hydr f{} ororret hyl) 1,2,3
, 4-t et r ahydr onapht hgﬁ%ﬁ Jig ‘8@-‘%@#6@]@@@1 Y 2( 1H) - one:

(5S, 6R, 8R) - 2- chl or o- S¥BHRA § xlr%ﬁmosﬁg iBnprompsthy ISz, 6+

i ne- 5- yOani no] - 6- ( t r i IEfreBKspraphiiajens; 166- ?i;tﬂ t et r ahydr onapht hal ene- 1, 6-di ol ;
(58, 6R, 8R) - 2- chl orOSH{@HW%Mfethngﬁ}ﬂﬁel[o(75fd1hlﬁir6 Nedifd-qui nazol i ne- 5

-yI ) arni no] - 6- (trifl uoneiiBiny,R)3,StetfhydrodaplhhRhY. ﬁp@ﬂﬂﬁgpal ene-1, 6-diol; 5-

{[O quinoline-2(1H)-one;

2a,4(3)-7-fl | 1,2,3,4-tetrah
Sr oﬁapﬁlt%al eneuirsl]g%%ﬁd% 13 ﬂQ:@gﬁ‘} ?e??%g &ﬁro!x 3181581g %[(58 6R, 8R§a i

8-ethyl-3-fiuoro-1
o i UI noI i n-2( lH) one; 54[0 a, 2a, 4

8-tetrahydr onaphth
(3)7-fluoro-2, é;[ @@Y éwﬂvpr% drpKy-21, 2, 3, 4- t et r ahydr onap

ht hal ene- 1- y! ] am noXirl -qulﬁ%fhb]-)‘]ll%éﬁrfﬁﬁthdIQnaﬁhﬂ@eﬂe' 1-y1]

amino }-8-fluoroquinolin-2(1H)-one;

(=)-5-{[(10,20,4p)-4-ethyl-6-fluoro-2,5- ~-dihydroxy-2-
(triflooromethyl)-1,2,3,4- tetrahydronaphtha]ene~ -yl]
amino}-8- ﬂuoroqu1nolm-2(1H)-one

5-{[(1a,20,4p)-4-ethyl-6-fluoro-2,5- -dihydroxy-2-(trif-
luoromethyl)-1,2,3,4- tetrahydronaphthalene-l -yl]
amino}- 2-methylphthalazm-1-one

5-{[(1,2a,4B)-4-ethyl-6-fluoro-2,5- -dihydroxy-2-(trif-
luoromethyl)-1,2,3 4~tetrahydronaphtha1ene—1 -yl]
ammo}-:soqumo]me -(2H)-one;

5-{[(1a,201,4B)-4-ethyl-6-fluoro-2 ,3-dihydroxy-2-(trif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1 1-yl]
ammo}:sochromen—l -one;

(5a,601,8[3)-5-[(2-ethy Iqumazohne -5-yl)amino]-2-fluoro-

8-propyl-6-(trifluoromethyl)-5,6,7,8- -tetzahydronaph-
thalene-1,6-diol;



5-{[(1 a, 2cc,4(3)-7-fluoro-2,5 -di hydroxy-4-nethyl-2-(trifluoronethyl)-1,2,
3, 4-t etrahydronapht hal ene-1-yl] am no}-8-fluoro-1H quinolin-2-one; 5-{[(1

a, 2a, 413) 7- Brom 2, 5- di hydr oxy-4-ethyl-2-(trifluoronmethyl)-1,2,3,4
-tetrahydronaphthal ene-1 -yllamno } - 1H quinolin-2-one; -222- 5-

{[(18, 2R, 4R) - 7- Brom 2, 5- di hydr oxy-4-ethyl-2-(trif-

| uoronet hyl )-1, 2, 3, 4-t etrahydr onapht hgl ene- 1-yl ]

am no}-7-fluoro- 1H qui nolin-2-one; 5% (1

a, 2a, 4P) 7- Brom 2, 5- di hydr oxy-4-et hy1-2-(tri fluoronethyl)-1,2,3,4
-tetrahydronapht hal ene-1 -yl] amno }- 8-fluoro-1H quinolin-2-one; 5- {R

a, 2a, 4(3)6-fluoro- 2, -,di_ hydr oxy-4-net hyl-2-(trif-

| uor oret hyl ) -1, 2, 3, 428 é})’éﬁkﬁ‘ﬁéﬁ@f@5ﬂ(&lﬂ}eﬂwiqilinm}o-ll-l- qu inolin-2-one;
(5 a, 6a, 8 (3)-8-ethyl Jine-5-yI ammo]-6-(triﬂuoromethy1)-5,6,7,8-tetrahy..

1, 6- di hydr oxy- 5- ( 2- oxdranaphiialeypeil ofiydiofol i ne- 5-yl am no) - 6- (trill uoromethyl)-5

7, 8-tetrahydr onapht(hal(ﬁﬂga%{i}iﬂ-gﬁg‘-ﬁ Bidjﬁﬁoro-jz-[(g-%l 0-2-meth-
5a, 6a, 8( 3) - 8- et hy1- 1, %Vrh (; cOx g e
(5a, 6a, 8(3)-8-ethy )ﬁﬂﬁqﬁm h&X% 1¥1 %{?‘g : qgm%%@tgyl)éﬁj,&

2-di hydr oqui nol i ne- 5-, 3 itﬁ Ll
6, 7,8-tetrahydr onapgt?_ epe-g -%ar Cﬁ d 8% (5 a, 6a,8
(3)-8-ethyl-1, 6-di hyd 0¢,88y-g-ethyl-2,3-diflucro-5-[(7-fluoro-2-meth-
- ww 1, 2- di hydr oi soqui HSIREkeasaBInG-§-(riffubramethyl)5y6,7 85, 6, 7,
8-t et r ahydr onapht halekéabydanadihalenet b5-disk, 6a, 8
( g_) : 166— dil Ea/qr 3x>1/- g(ﬁggh_;skﬁgygzzgﬁﬂam%—&[ 8-?§§r0-2_meﬂ1-
- di hydr o- i ndol- 4- yPaninaoglife-§- MALR N ¢, )
t et r ahydr onapht hal enete&a@ﬁira%ymlﬁ?é@; tfg. ig;ﬁﬂ : éh}q) §’6’87’8
(%a 6a, 813) - 5- {( 8- I (3R aRy@n i 23 UitALAAHOL IS, 55
yDani no] - 1, 6- di hydr oxy & ié%‘ o NARA) r.gg'gfﬂ?ﬁl Pros2-geflig_ t ot r ahydr onapht h
al ene- 2-carboni trile;, Al g 5 ,§15}3° - wpﬁ,egbﬁ)'w&b%xy- 3
~f 1 uor o- 5- 1( 2- ydronaphthalene-1,6- iol;
oxo- 1, 2- di hydr oqui n@I);isénjéL(15"1’3%1?%‘41“6315’6-5(}?11%Dtmﬁéﬁ(ﬁhynjalo):y-a,-6, 7,
8-t et r ahydr onapht hal eg lupreiethyhi 1, 2,8 HetetraBy droSaplBi33ne3t §1jhy| - 1, 6-di hy dro
xy-3 -flu oro-5-[ (8- faaingfquinol-2&)-one;
1, 2- di hydr oqui nol i r(695-&[@09,@ixmq)}])e4_6e1(1y1r.a:3,f71djﬂugror235@§@alraiy5, 6, 7,
8-tetrahydronapht ha Lefefidbroaicthyi.1,2134 krahydronaphthalene-1-
5-{{ (1-di hydroxy- 4- met]aindqbidoiiht YOI @b e,
(3¢,60.,883)-8-ethyl-2,3-diffuoro-5-[(2-methylquinoline-
S—yl)annno]-6-(1n'ﬂuoromethy])—5,6,7,8-tetrahy-
dronaphthalene-1,6-diol;
5-{[(1a,2a,4B)-4-ethyl-6,7-diflnoro-2,5-dihydroxy-2-
(trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-1-y1]
amino}phthalazin-1-one;

(5a,6§1,8[3)~2-ﬂuoro-5-[(2-methquuinazoline-S-yl)
amina]-8-prop-1 -yl-6-(triffuoromethy1)-5,6,7,8-tet-
rahydronaphthalene-1,6-diol;

(5a,6a,§B)-Z-ﬂuoro—5~[(7—ﬂuoro~2-methylquinazolin-S-
yDamino]-8-prop-1-y] -6-(trifluoromethyl)-5,6,7,8-tet-

] {rahydronaphﬂlalene—l,6-diol; ’
-1[(10,20,4B)4-ethyl-6,7-difluoro-2.5 dih i

1oy ’ f Lot Y dl'O -2- tr1-
ﬁu(?romethyl)-l 12,354 -tetrahydronaphthalene-}lq-,yl] (
amino}quinoline-2(1H)-one;

5-4 [(1a,2a,4[3)4-ethyl-6,7-diﬁuoro-2,5-dihydroxy-Z-(tri-
ﬁuqrorgethy])-l »2,3,4-tetrahydronaphthalene-1 <yl]
amino}isoquinoline-1 (2H)-one;

5-{ [(1S,2R,4S)-6-chloro-2,5-dihydroxy-4-methyl-2-(tn'f—
Illo;omethyl)- 1, 2,3,4-tetrahydronaphthalene-1 -yl
amino}-1H-quinolin-2-one;



ethyl)-1, 2, 3, 4-tetrahydronapht hal ene-1-ylJamno } -7- fluoro

-1H qui nolin-2-one; 5- {[(18, 2R 4R)-2,5-di hydroxy-4-nmethyl-2-(tri flu
oronet hyl)-1, 2, 3, 4-tetrahydronaphtha | ene-1-yl]Jamno } -7-

fl uoro-1H qui nolin-2-one; 5 -{[ (18, 2R, 1S)-2,5

-di hydroxy-4-net 1iy1-2-(trffluOrOnmethyl)-1, 2, 3, 4-t et rahydr onapht halen
e- 1-yl]am no}-8 - fluoro-1H quinolin-2-one; 5-{[Cl

8, 2R 4R) - 2, 5-di hydroxy-4-nmet hyl-2-(trifluOr0Olllethyl)-1,23,4-tetraliy
o opeanha ene- -y uiaSA0aR) Folibits 3l BG4 ey P8 Ghr.~ 2%

2a, 413) - 4- et hy1- 2, 5-1'&?.%’%??]?{@/‘-1.22-’?_t4r'iefrF‘h}5ﬁili9ﬁ‘ﬂP1H§1ﬂ})eﬂF:12}’13, 4-tetrahydron
apht hal ene- 1- yI ] ami #8308:-1H-gBeliatt-goesnol i n- 2- one; 54[0

a, 2a, 4f 3) 4- et hyl - 6{ [(UB2R,4S p6 aihbyrar Sydilly dretiyd-Rrefliglid-{igr omet hyl ) - 1
, 2,3, 4-tetrahydr onaﬂlmmmbﬂngd)-l;2,&,H}taffblﬂyﬂmﬂ;hja1ﬁﬁ§1@géjinﬂj -one; 5-{[(1;
2; 413) 4- et hyl - 6- f | uanfing)-S-Ridy ATRYink RS -

J1 1 & ol 7-1 Luol o HegaR {i‘ﬁl‘@%ﬁi Bﬁﬁyﬁﬁgﬁﬂﬁﬁhﬂa-(ﬁ-

2a, 4(3) 4- et hy1-6-f| s A 3% i halene-1-y1]

2-(trifluoronethyl )?ﬁ%’}%%?% 17l A&l ene- 1 -

yl j ami no} - 8- f I uor o= YERsbrereblosere, S-gilfy drony-4-methyl-2-(trif-

a, 2a, 413) 4- et hy 1- 6- hoometiy] 61,28, yeradrdnapitmibne. 1 -y1]

2|—|(t rifl :JOI‘ omet hyli am;isxm}sm-q?mﬂahy@bmapht hal elne- 1- ;
am nol - 2H qui ng 14,2RHR)- : = | = WOKQr

}lmet hy1-542- et hyl qgigpﬁﬁ%gﬁei:ggy&@*%%ﬁ% Jt;]ﬁf] xﬁe%%% {tﬁifll )-5,6,7, 8-

L

- o;<yqui nol i ne- 5- y%ﬁa g%f%)(q" PRy nga\%wém?:éﬂl@hyi-&(tﬁf-

t et r ahydr onapht hal 8?%5‘ Ml)d,2,3,4itetrahydronap ithalene-1-y1]

5-{[ (1a, 2cc, 413) 2, RERydeeshyomensl-dieet hy1- 4- et hyl- 2-

(trifluoromet hyl ) 5¥[@ASRRARYG-elilped-2Fraitydbatenandtyl-b-@gt.no} -1

H-qui nol i n-2-one; lhoromdthit)-1,2,3,4-tetrahydronaphthalene-1- ;]

2a, 4(3) 2, 5- di hydr oX¢nio :jghdﬁ%ﬁg%‘;}@ﬁé;%yl' 2= (trlnfl udromet hyl)-1,

2,3,4-tetrahydrona X . . ,
i i nol <8 1 o o- T 1%55@%%1 :hg -2,5-dilydroxy-4-methyl-2-(trif-
=6

5-{{(1a, 2a, 413) 2, 5-tf" 1629 %afetrabwgronaphthalpnesl -1l
(tﬁ]gl uor omet hi/l ) - fIB0g, -, 43‘9%1}Y51ﬁ‘91§ﬁ@h315;9;{ehal ene?fyl ]
am no} -2H qui nol i‘h KIS&I]?e{lRE}ﬁ—chloro~2,5-dihydr0xy-4-methyl—2-(trif—
{[(5S, 6R 8R)-2-eli ﬁmfo'f@ﬂ%ﬂmﬂLz‘,lﬁﬁtedhﬂy&bﬁéyhtﬁalene-l—¥]1] _
fluoro-2-6-(trifl uandng}l-hyd-it; dﬁaiﬁgl@f—?%&?hydrsonapht al ene-5-yl]anm no
ui nol i n-2( 1H) - opgy, S 3R) 05 8-.et -
%q di hydr oxy- 2- 6- %gglﬁsﬁﬁ%ﬁgﬁ t_B §ﬂ_1%£o‘¥y-4-eﬂxyifﬁfkm‘hm~
6, 7, 8-t et rahydr ona@%{jq%ﬁgﬂn-z N ; a r‘?i‘?ﬂﬂph?h"ff?%ilé’&lﬁﬂﬁep}'ll- 2(1H) - one
58, 6R, TeTUL,
(8R) L2, 3-di chl or 08t ElH3a,4B)-Hchlamd foliby dronkivi-gliyh-az@tifine- 5- Aani no] - 6
- (trifluoronet hyl)r@pehylel,2 B¢t -tatahydenaphtifatdrnpylafrdb P ;
1H-quinolin-2-one;

5-{[(18,2R,4S)-6-chloro -2,5-dihydroxy-4-ethyl-2-(trif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1 1]
amino}-8-fluaro-1H-quinolin-2one;

5-{[(18,2R4R)-6-chloro-4-ethyl-2, S-dihydroxy-2-(trif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1 1]
amino }-8-fluoro-1H-quinolin-2-one;

5-{[(15,2R,48)-6-chloro-2,5-dihydroxy-4-ethyl-2- (trif-
lnoromethyl)-1,2,3,4-tetrahydronaphthalene-1 -yl
amino }-2H-quinolin-1-one;



-224- _ _ _
(5S, 6R 8R)-2-chl oro-8-ethyl-5-[(7-fluoro-2-methyl qui nazol i ne- 5?yDam n
o] -6-(trifiuoromethyl)-5,6,7, 8- tetrahydronaphthal ene-1,6-diol; or
(5S, 6R 8R)-3-chl oro-8-ethyl-5-[(7-fl u_g[%) 2- met hyl qui nazol i ne-5-ylj am
nol-6-(trifluoronmethyl)-5,6,7,8- tetr dr onapht hal ene- 1, 6-di ol .

5-{[(1S,2R 4R)-6-chloro-4-ethyl-2,5-dihydroxy-2-(irif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1-y]
amino}-2H-quinolin-1-one;

5-{[(18,2R,48)-6-chloro-2,5-diliydroxy-4-ethyl-2-(trif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-isochromen-1-one;

5-{1(18,2R,4R)-6-chloro-4-ethyl-2,5-dihydroxy-4-2-((rif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-isochromen-1-one;

4-{[(18,2R,48)-6-chloro-2,5-dihydroxy-4-ethyl-2-(trif-
lvoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-1,3-dihydroindol-2-one;

4-{[(1 8,2R,4R)-6-chloro-2,5-dihydroxy-4-ethyl-2-(trif-
Inoromethyl)-1,2,3,4-tetrahydronaphthalene-1-y1]
amino}-1,3-dihydroindol-2-one;

5-{[(18,2R,48)-6-chloro-2,5 ~dihydroxy-4-ethyl-2-(trif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1 -y1]
amino}-7-fluoro-1H-quinolin-2-one;

5-{[(18,2R 4R)-6-chloro-4-ethyl-2,5-dihydroxy-2-(trif-
luoromethyl)-1 :2,3,4-tetrahydronaphthalene-1-yl]
amino}-7-fluoro-1H-quinolin-2-one;

5-{[(18,2R,48)-6-chloro-2,5 -dihydroxy-4-methyl-2-(trif-
luoromethyl}-1,2,3,4-tetrahydronaphthalene-1-y]]
amino}-7-fluoro-1H-quinolin-2-one; '

5-{[(1 3,2R,4R)-6-chloro-2,5-dihydroxy-4-methyl-2-(trif-
luoromethyl)-1 .2,3,4-tetrahydronaphthalene-1-yl]
amino}-7-fluoro-1H-quinolin-2-one;

(Sa,éa,SB)-2—chloro—8-ethy1-5—[(indazoI-S-yl)amino]-6—
(trifluoromethyl)-5,6,7,8-tetrahydronaphthalene-1,6-
diol;

6-{[(1c,20,4p)-6-chl oro-2,5-dihydroxy-4-ethyl-2-(trif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1 -y1]
amino}-4-methylbenzo[d][1,2]oxazin-1-one;

5-{[(1 0,20,43)-7-isopropyl-2,5-dihydroxy-4-ethyl-2-(tri-
fluorometlyl)-1,2,3,4-tetrahydronaphthalene-1 1]
amino }-1H-quinolin-2-one;

(50,601,83)-8-ethyl-3-isopropyl-5 -[2-methylquinazoline-
5-ylamino]-6-(triffuoromethyl)-5,6,7,8-tetrahy-
dronaphthalene-1,6-diol;

5-{[(1e,20,4 B)-7-isopropyl-2,5-dihydroxy-4-ethyl-2-(iri-
fluoromethyl)-1 »2,3,4-tetrahydronaphthalene-1 1]
amino}-2H-quinolin-1-one;
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4-{[(1a,20,48)-7-isopropyl-2,5-dihydroxy-4-ethyl-2-(tri-
fluoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yi)
amino}-1,3-dihydroindol-2-one;
5-{[(1e,20,/4f3)-7-isopropyl-2,5-dihydroxy-4-ethyl-2-(tri-
fluoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-isochromen-1-one;
5-{[(1,20,4B)-7-isopropyl-2, 5-dihydroxy-4-ethyl-2-(iri-
fluoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-8-fluoro-1H-quinolin-2-one;
5-{[(1a1,20,4f)-7-isopropyl-2,5-dihydroxy-4-ethy] -2-(tri-
fluoromethyl)-1,2,3 4-tetrahydronaphthalene-1-yl]
amino}-8-fluore-1H-quinolin-2-one;
5-{[(1e,20,4B)7-chloro-2,5 -dihydroxy-4-ethyl-6-methyl-
2-(trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-1 -
ylJamino }-1H-quinolin-2-one;
5-{[(1e,2c,4B)-7-chloro-2,5-dihydroxy-G6-methyl-4-
ethyl-2-(trifluoromethyl)-1,2,3,4-tetrahydronaphtha-
lene-1-yl]lamino }-2H-quinolin-1-one;
4-{[(1a,20,483)7-chloro-2,5-dihydroxy-6-methy] -4-ethyl-
2-(trifluoromethyl)-1,2,3,4-tetrahydronaplthalene-1-
yllamino}-1,3-dihydroindol-2-one;
5-{[(12,20,4f)-7-chloro-2,5-dihydroxy-4-ethyl-6-me-
thyl-2-(trifluoromethyl)-1,2,3 4-tetrahydronaphtha-
lene-1-yljamino }-8-fluoro-1H-quinolin-2-one;
5-{[(18,2R,4R)-7-chloro-2,5-dihydroxy-4-ethyl-6-me-
thyl-2-(triffuoromethyl)-1 s2,3,4-tetralrydronaphtha-
lene-1-yllamino}-8-fluoro-1H-quinolin-2-one;
(5c,60,83)-3-chloro-8-ethyl-2-methyl-5-[2-meth-
ylquinazoline-5-ylamino]-6-(trifluoromethyl)-5,6,7,8-
tetralrydronaphthalene-1,6-diol;
5-{[(18,2R,48)-7-chloro-2,5-dihydroxy -4-ethyl-6-me-
thyl-2-(trifluoromethy1)-1 ,2,3,4-tetrahydronaphtha-
lene-1-ylJamino}-7-fluoro-1H-quinolin-2-one;
5-{[(1a,2a,  4b)-7-chloro-2,5 -dihydroxy-4-ethyl-6-me-
thyl-2-(triffuoromethyi)-1 ,2,3,4-tetrahydronaphtha-
lene-1-ylJamino}-7-fluoro-1H-quinolin-2-one;
5-{[(18,2R,4R)-7-chloro-2,5-dihydroxy-4-ethyl-6-me-
thyl-2-(trifluoromethyl)-1,2,3,4-tetrahydronaphtha-
lene-1-yl]amino }-7-fluore-1H-quinolin-2-one;
(58,6R,8R)-8-¢thyl-2,3-difluoro-5-[(2-methylquinazo-
line-5-yl)amino]-6-(trifluoromethyl)-5, 6,7 8-tetrahy-
dronaphthalene-1,6-diol;
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5-{[(1S,2R 4R)-4-ethyl-7-fluoro-2,5-dihydroxy-6-me-
thyl-2-(irifluoromethyl)-1,2,3,4-tetrahydronaphtha-
lene-1-ylJamino }quinolin-2(1H)-one;

5-{[(18,2R 4R)-4-ethyl-7-fluoro-2,5-dihydroxy-6-me-
thyl-2-(trifluoromethyl)-1,2,3,4-tefralydronaphtha-
lene-1-yljamino }~7-fluoroquinolin-2(1H)-one;

5-{[(18,2R,4R)-4-cthyl-7-fluoro-2,5-dihydroxy-6-me-
thyl-2-(trifluoromethyl)-1,2,3,4-tetrahydronaphtha-
lene-1-ylJamino }-8-fluoroquinolin-2(1H)-one;

5-{[(18,2R4R)-4-ethyl-7-fluoro-2,5-dihydroxy-6-me-
thyl-2-(trifluoromethyl)-1,2,3,4-tetrahydronaphtha-
lene-1-yl]Jamino Hsoquinolin-1(2H)-one;

(58,6R,8R)-8-ethyl-3-fluora-5-[(7-fluoro-2-meth-
ylquinazoline-5-yl)amino]-2-methyl-6-(trifluorom-
ethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol;

(58,6R,8R)-8-ethyl-3-fluoro-5-[(8-fluoro-2-meth-
ylquinazoline-5-yl)amino}-2-methyl-6-(trifluiorom-
ethyl)-5,6,7,8-tetrahydronaphthalene-1,6-diol;

5-{[(18,2R,48)-4,6-diethyl-7-fluoro-2,5-dihydroxy-2-
{trifluoromethyt)-1,2,3,4~tetrahydronaphthalene-1-yi]
amino}quinolin-2(1H)-one;

5-{[(18,2R 4R)-4,6-diethyl-7-fluoro-2,5-dihydroxy-2-
(trifluvoromethyl)-1,2,3 4-tetrahydronaphthalene-1-yi]
amino }quinolin-2(1H)-one;

5-{[(18,2R,48)-4,6-diethyl-7-flucro-2,5-dihydroxy-2-
(triffuoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yI]
amino}-7-flucrequinclin-2(1H)-one;

5-{[(18,2R,4R)-4,6-diethyl-7-fluoro-2,5-dihydroxy-2-
(trifluoromethyl)-1,2,3,4-tetrahydronaphthalene-1.yl]
amino}-7-fluoroquinolin-2(1H)-one;

5-{[(18,2R 48)-4,6-diethyl-2,5-dihydroxy-2-(triflucrom-
ethyl)-1,2,3,4-tetrahydronaphthalene-1-ylJamino }-1H-
quinolin-2-one;

5-{[(18,2R,4R)-4,6-diethyl-2,5-dihydroxy-2-(trifluorom-
ethy1)-1,2,3,4-tetralyydronaphthalene- 1-yljamino }-1H-
quinolin-2-one;

5-{[(18,2R 48)-4,6-diethyl-2,5-dihydroxy-2-(trifluorom-
ethyl)-1,2,3,4-tetrahydronaphthalene-1-ylJamino }-8-
fluoro-1H-quinolin-2-one;



5-{[(18,2R 4R)-4,6-diethyl-2,5-dihydroxy-2-(trifluorom-
ethyl)-1,2,3,4-tetrahydronaphthalene-1-yfjamino } -8-
fluoro-1H -quinolin-2-one;
(5S,6R,85)-2,8-diethyl-5-{2-methylquinazoline-5-
ylamino]-6-(trifluoromethyl)-5,6,7,8-tetrahydronaph-
thalene-1,6-diol;
5-{[(1a,20,4B)-7-chloro-2,5-dihydroxy-4-ethyl-2-(trif-
Iuoromethyl)-1,2,3,4-tetrahydronaphthalene-1-y1]
amino}-1H-quinolin-2-one;
5-{[(1e,20.,4B)7-chloro-2,5-dihydroxy-4-ethyl-2-(frif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-8-fluore-1H-quinolin-2-one;
5-{[(18,2R 4R)-6-chloro-4-ethyl-2,5-dihydroxy-7-
fluoro-2-(trifluoromethyl)-1,2,3,4-tetrahydronaphtha-
lene-1-ylJamino }quinolin-2(1 H)-one;
5-{f(18,2R 4R)-6-chloro-4-ethyl-2,5-dihydroxy-7-
fluoro-2-(trifluoromethyl)-1,2,3 ,4-tetraliydronaphtha-
lene-1-y1]amino }-7-fluoroquinelin-2(1H)-one;
5-{{(18,2R 4R)-6-chloro-4-ethyl-2,5-dihydroxy-7-
fluoro-2-(trifluoromethyl)-1,2,3 4-tetrahydronaphtha-
lene-1-y1]amino }-8-fluoroquinolin-2 (1 H)-one;
(38,6R,8R)-2-chloro-8-ethyl-3-fluoro-5-[(2-meth-
ylquinazoline-5-yl)amino]-6-(trifluoromethy1)-5,6,7,8-
tetrahydronaphthalene-1,6-diol;
(55,6R,8R)-2-chloro-8-ethyl-3-fuoro-5-[(7-fluoro-2-me-
thylquinazoline-5-yl)amino]-6-(triflucromethyl)-3,6,7,
8-tetrahydronaphthalene-1,6-diol;
5-{[(1x,20,4B)-7-fluoro-2,5-dihydroxy-4-ethyl-2-(trif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-7-fluoro- 1H-quinolin-2-one;
5-{[(58,6R,8R)-8-ethyl-3-fluoro-1,6-dihydroxy-6-(trif-
luoromethyl)-5,6,7,8-tetrahydronaphthalene-5-yl]
amino }-8-fluoroquinolin-2(1H)-one; v
5-{[(1e,20,4B)7-fluoro-2,5-dihydroxy-4-methyl-2-(trif-
lnoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-7-flucro-1H-quinolin-2-one;
5-{[(1a,20,43)-7-fluoro-2,5-dihydroxy-4-methyl-2-(trif-
luoromethyl)-1,2,3,4-tetrahydronaphthalene-1-yl]
amino}-8-fluore-1H-quinolin-2-one;
5-{[(11,20,43)7-Brom-2,5-dihydroxy-4-ethyl-2-(trifluo-
romethyl)-1,2,3,4-tetrahydronaphithalene-1-y!Jamino}-
1H-quinolin-2-one;
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5-{[(1 S,2R,4R)-7-Brom-2,5-dihydr0xy—4—ethyl-2-(trif-
luoromethyi)-1 +2,3,4-tetrahydronaphthalene-1-y]]
amino}-7-fluoro-1H-quinolin-2-one;

5-{[(10,20,48)7-Brom-2,5 -dihydroxy-4-ethyl-2-(trifluo-
romethyl)-1,2,3 4-tetrahydronaphthalene-1-yl] amino}-
8-fluoro-1H-quinolin-2-one;

5-{[(1 a,2a,4B)6-ﬂuoro-2,7-d.ihydroxy-4-methyl-2-(trif-
luoromethyl)-1 :2,3,4~tetrahydronaphthalene-1 -yi]
amino}-1H-quinolin-2-one;

(50,60,83)-8-ethyl-1 ,0-dihydroxy-5-(2-0x0-1 ,2-dihydro-
quinoline-5 ~ylamino)-6- (triflucromethyl)-5 ,6,7,8-tet-
rahydronaphthalene-2-carbonitrile ;

(50,60.,803)-8-ethyl-1 ,6~dihydroxy-5-(8-fluoro-2-0x0-1 ,
2-dihydroquinoline-5-ylamino )-6-(trifluoromethyl)-5,
6,7,8-tetrahydronaphthal ene-2-carbonitfile;

(50,60.,83)-8-ethyl-1 ,6-dihydroxy-5-[(1-0xo-1 ,2-dihy-
droisoquinoline-5-y1) amino]-6-(triﬂuoromethyl)-S,GJ,
8-tetra11ydronap11thalene-2-carbonitn'1e;

(50,60,83)-1 ,6-dihydroxy-8-methyl-5 ~[(2-0%0-2,3-dihy-
dro-lH~indol-4—yl)amino]-6«(t1:iﬂuoromethyl)-5 ,0,7,8-
tetrahydronaphthalene-2-carboni trile;

(50,60:,83)-5-[(8-fuoro-2-oxo-1 ,»2-dihydroquinoline-5-
yhamino]-1 ,6-diltydroxy-8-methyl-6-(trifluorom-
ethyl)-5,6,7, 8-tetrahydronaphthalene-2- carbonitrile;

5-{[(58,6R,8R)-8-ethyl-1 ,6-dihydroxy-3-fluoro-5-[(2-
ox0-1,2-dihydroquinoline-5-y)amino]-6-(trifluorom-
ethyl)-5,6,7,8-tetraliydronaphthalene- 2-carbonitrile;

(5a,60,8(3)-8-elhyl- 1,6-dihydroxy-3-fluoro-5-[ (8-fluoro-
2-ox%0-1,2-dihydroquinoline-5-yl)amino]-6-(irifluo-
romethyl)-5,6,7,8-tetrahydronaphthalene-2-carboni-
trile; .

5-{[(18,2R,458)-2,5 -dihydroxy-4-methyl-2-(triflucrom-
ethyl)-1,2,3,4-tetrahiydronaphthalene-1 -ylJamino}-7-
fluoro-1H-quinolin-2-one;

5-{[@ 8,2R AR)-2,5-dihydroxy-4-methyl-2-(irifluorom-
ethyl)-1,2,3,4-tetrahydronaphihalene-1 -ylJamino}-7-
fluoro-1H-quinolin-2-one;

5-{[(1 S,2R 48)-2,5-diliydroxy-4-methyl-2-(trifluorom-
ethyl)-1,2,3,4-tetrahydronaphthalene-1 -yllamino}-8-
fluoro-1H-quinolin-2-one;

5-{[(18,2R,4R)-2, S-dihydroxy-4-methyl-2-(trifluorom-
ethyl)-1,2,3,4-tetrahydronaphthalene-1-yl Jamino }-8-
fluoro-1H-quinolin-2-one;
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5-{[(1a,20,4p)-4-ethyl-2,5 -dihydroxy-2-(trifluorom-
ethyl)-1,2,3,4-tetrahydronaplithalene- I-yl]amino }-6-
fluoro-1H-quinolin-2-one;

5-{{(10,20.,4B)4-ethyl-6-Aucro-2,5 -dihydroxy-7-methyl-
2-(trifluoromethyl)-1,2,3,4 -tetrahydronaphthalene-1-
yllamino}-1H-quinoline-2-one;

5-{[(le,20,4 ﬁ)4—ethy]-6-ﬂuoro-2,5-dihydroxy-7-methyl-
2~(trifluoromethyl)-1,2,3 A-tetrahydronaphthalene-1-
ylJamino }-7-fluoro-1H-quinoline-2-one;

5-{[(la,2c4 B)4~ethy]-6-ﬁuor0-2,5-dihydroxy~7~methyl-
2~(trifluoromethyl)-1,2,3,4 ~tetrahydronaphthalene-1-
ylJamino }-8-fluoro-1H-quinolin-2-one;

5-{[(1at,20,4B)4-ethyl-6-fluoro-2,5 ~-dihydroxy~7-methyl-
2-(trifluoromethyl)-1,2,3 s4-tetrahydronaphthalene-1-
ylJamino}-2H-quinolin-1-one;

(50,60.,80)-8-ethyl-2-fluoro-3 -methyl-5-[2-meth-
vlquinazoline-5 -ylamino]-6-(trifluoromethyl)-5 ,6,7,8-
tetrahydronaphthalene-1,6-diol;

(58,6R,8R)-8-ethyl-2,3-difluoro-5 -[(2~methyl-1-0x-
yquinoline-5-yl)amino]-6-(tri fluoromethyl)-5,6,7,8-
tetrahydronaphthalene-1,6 ~diol;

5-{[(1e,20,4B)2, S-dihydroxy-é,’/’—dimethyl-4~ethy1~2-
(trifluvoromethyl)-1,2,3 s4-tetrahydronaphthalene-1 -y1]
amino}-1H-quinolin-2-one;

5-{[(1 a,2a,4[3)2,5—dihydroxy-6,7-dime&1yl—4-ethy1-2-
(triffnoromethyl)-1, 2,3,4—tetrahydronaphthalene- 1-v1]
amino }-8-fluoro-1H-quinolin-2 -one;

5-{[(1 ot,2cx,4]8)2,S-dihydroxy-(S,7-dimethy1-4-ethyl-z-
(trifluoromethyl)-1 +2,3,4-tetrahydronaphthalene-1 -yl]
amino }-2H-quinolin-1 -one;

5-{[(5 S,6R,8R)-2-chloro-8-ethyl-1 ,6-dihydroxy-3-
ﬂuoro-Z—6-(triﬂu0romethy])—5,6,7,8-tetrahydronaph—
thalene-s-yI]amino}quinolin-Z(l H)-one;

54 (5S,6R,8R)-3-chloro-8-ethyl-1 ,6-dihydroxy-2-6-(trif-
luoromethyl)-5,6,7, 8-tetrahydronaphthalene- 5-y]]
amino -7-fluoroquinolin-2(1H)-one

(58,6R,8R)-2,3-dichloro- 8-ethyl-5-[(7-fluoro-2-meth-
ylquinazoline-5 -yl)amino] -6-(trifluoromethy)-5,6,7,8-
tetrahydronaphthalene-1 ,6-diol;
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(58,6R,8R)-2-chloro-8-ethyl-5-[(7-fluoro-2-meth-
ylquinazoline-5-yl)amino]-6-(trifluoromethyi)-5,6,7,8-
tetrahydronaphthalene-1,6-diol;

or

(55,6R,8R)-3-chloro-8-ethyl-5-[(7-fluoro-2-meth-
ylquinazoline-5-ylamino]-6-{trifluoromethy1)-5,6,7,8-
tetrahydronaphthalene-1,6-diol.





