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whet her endogenous, |ike cortisol, or synthetic, |ike dexamethasone
and ot hers. However, the application of highly potent GCs, especially

over |ong treaﬁm%?Bgih?ﬂgion'r%%géQt&%ng S'&AMofmd l,";%‘)ﬂgot%%ﬁggortheir

effects. A 10 n se effects, are severe an
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(1996) 10@6AhietAdschbbandlOBers. Bowdier, the lieatibﬂ%-hig‘ﬂ‘{* ofghtGmeoL

AppL Skin Physiol. (1998) 11(1):35-42). t hough |l ocal |y active GCs
appear ed ¢spesially pueq l@eaﬂreaﬁmen? Pﬁn%ﬁr?ﬁddwh@pegg,rertqs@fwnésﬁlmctaﬁ%ﬁ A

|s 19 t & Abis 6f?hé§é3éﬂfec8érd£re%(z§|%ta%cﬁ%éfﬂnéé‘ﬁk&fe?&'bl% cﬁfafsié?gcy in
severe di sease states. 20Therefore, there I's a great medi cal need for
new conpaliabetes eatedprresianshin andfnhugalmaboghy, glauconeniSthickeetal., 2002

activity gimlar,t . 11.Bh1 r | 44! duce
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122 HO R3cy%§kines and chemokines at the site of administration, whereas they elicit only

15  limited systemic effects (O'Connell, 2003 Clin. Ther. (2003) 25(Suppl. C).C42-60;
Welker et al. Int. Arch. Allergy Immunol. (1996) 109(2):110-115, 1986, Giinther et al.,
1998. Skin Pharmacol. Appl. Skin Physiol. (1998) 11(1):35-42). Although locally
active GCs appeared 1o be the ideal anti-inflammatory drugs, their application is

limited due to local side effects and to insufficient efficacy in severe disease states.

20 Therefore, there is a great medical need for new compounds that have anti-
inflammatory / immunomodulatory activity similar to the marketed GCs, and are less
likely to produce undesired effects.

From the prior art of DE 100 38 639 and WO 02/10143 , anti-inflammatory
agents of the following general formula

R\ R®*HO R®
M /n\

25 A B Ar

are known, wherein the Ar radical comprises phthalides, thiophthalides,
benzoxazinones or phthalazinones. In the experiment, these compounds show
dissociations of action between anti-inflammatory and undesirable metabolic actions



are known, wherein the Ar radical conprises phthalides,
t hi opht hal i des, benzoxazi nones or phthal azi nones. In the experinent,
these conpB@I¥/ERYY di ssoci ations of acti on between  PCT/EF2008/009440

anti-inflammatory and undesirabl e met abiol i ¢ actions WO

2009/ 0655Q3P.

descri be nonstgaﬂgﬁ{c’qg?ﬂ)c%{:@rj? 98?68 or ex &E;&?g{u@ﬁg{%@?&ﬁb%% le)(h:b:t at
good an deastqust as good arcamm‘unds structurally related to those
described in this patent application are disclosed in WD 2005/ 035518.

5 Due to th .ai n
2 group TR LR RIS .0 HRES CRRRBLTH Bl B Snt S iRaEaH
may be unmetdiscidsed in VIORU0E 0354848, nust contain a group selected from
-CH2-CH(CH3) 2, a -CH=C(CH3)2 10 or a - CH2- C(CH3)=CH2). Conpounds of
such a conposition are specifically dlsclalned in the present

appl i cation. Despite all ef fort 3w selectivity of the
conpounds of the prior art towards the gliugpcorticoid receptor (GR)
conpared to the other steroid receptorsg | as their efficacy or
potency still requires inprovenent. 15t s therefore the object of
this invention to make conpounds avallabL show ng i nprovenents of at
| east one aspect nentioned above. This B jecthas been achi eved by

t he c%ppounds according to the clains.

Due to the manufacturing process these compound always do contain a group

wherein the bond between a and b or between b and ¢ may be unsaturated
and which thus must contain a group selected from -CH>-CH(CH?3)2, a —-CH=C(CHj3):
10 or a-CHz-C(CH3)=CHz). Compounds of such a composition are specifically
disclaimed in the present application.

Despite all efforts, the selectivity of the compounds of the prior art towards the
glucocorticoid receptor (GR) compared to the other steroid receptors as well as their
efficacy or potency still requires improvement.

15 It was therefore the object of this invention to make compounds available
showing improvements of at least one aspect mentioned above.
This object has been achieved by the compounds according to the claims.



WD 2009/ 065503PCT/ EP2008/ 009440 3 This invention therefore rel"ates to
conpounds of eneral formula | (1) wherein 5Wand R2 i ndependent |

of one anotRA YA a hydrogen atom a hydroxy group, 20544
atom an optlonally substituted (G -C p)-al kyl group, an optionally
substituted ( a
(Cl1-05) - per f | uqo'?'%irﬁk f“’”é??ﬁ%@‘%%*sﬁé&ggﬂ"é’@%?"%@h@%&éﬁé’ﬁ%?’éﬁr R and
R2 10t oget her mean a group that is selected fromthe groups

-0-(CH2) p-0-, - 0-(CH2)p-CH2-, -0-CH=CH, -(CH2)p.2-, -NH-(CHZ)p+1
-N(C1-C3-al kyl)- (CH2),,i, and - Ng N=CH , whereby p =

or 2, and the term nal oxygen at Hnd/or carbon atons and/ or
nitrogen atons are linked to diraegt @Badj acent ring-carbon atons,
or NR6R7, whereby R6 and R7, |ndepe dently of one another, nean

hydr ogen, 01-05-al kyl or (CRNx (C1-0R)-al kyl, R3neans a hydrogen at om
a hydroxy group, a hal ogen atp 20Mpano group, an optionally
substituted (G -G o)-al kyl 'ﬁ D al koxy group, a

(G -Cip)-al kylthio group, OR34 uor oal kyl group, R4neans
a hydrogen, hal ogen, hydroxy, (Cl-0 (C1-05) al koxy, (C1-

H (1)

wherein
5 R'and R? independently of one another, mean a hydrogen atom, a hydroxy
group, a halogen atom, an optionally substituted (C4-C1g)-alkyl group,
an optionally substituted (C4-C1o)-alkoxy group, a (C4-C1g)-alkylthio
group, a (C+-Cs)-perfluoroalkyl group, a cyano group, a nitro group,
or R' and R?
10 together mean a group that is selected from the groups -O-(CHz),-O-, —
O-(CHgz)p-CHz-, -O-CH=CH-, {CH2)g+2-, -NH-(CH2)p+1, -N(C1-C3-alkyl)-
(CHg)p+4, and -NH-N=CH-,
whereby p =1 or 2, and the terminal oxygen atoms and/or
carbon atoms and/ar nitrogen atoms are linked to directly
15 adjacent ring-carbon atoms,
or NR°R’,
whereby R® and R?, independently of one another, mean
hydrogen, C4-Cs-alkyl or (CO)-(C4-Cs)-alkyl,

R® means a hydrogen atom, a hydroxy group, a halogen atom, a
20 cyano group, an optionally substituted (C4-C4g)-alkyl group, a (C4-Cig)-
alkoxy group, a {C4-Cyp)-alkylthio group, or a (C4-Cs)-perfluoroalkyl
group,

R* means a hydrogen, halogen, hydroxy, {C4-Cs)-alkyl, (C1-Cs)alkoxy, (Cs-
Cs)-alkylthio, (C4-Cs)-perfluoroalkyl, cyano, nitro, NR®R’, COOR®,
25 (COINRPR or a {C1-Cs-alkylene)-O-(CO)-(C1.Cs)alkyl group



C5) - al kyl t hi o,
25( CO) NR6R? . .or
2009/ 0655030

(Cl1-05) - perfluoroal kyl, cyano, nitro, NR6R7, COOR3,
a (G -05-al kyl ene)-0-(C0)-(C1_C5)al kyl grou
oo

WO
8/ 009440 4 R5neans,a group sel ect ed® ¢y ig08/009440

-(G -G o)al kyl ,which may be optionally4partially or conpletely

hal ogenat eghs - (C2-
(C3-C7) cycl oal kyl -

I, (C3-C/)cycl oal kyl - (01-C8) al kyenyl,

%%%?g%se%&é?fr )al kynyl,

( C3- C7) cycl oal kyl - (Ex-CR)alkry ny| ,witieh eraydye bption(atty pagtjally loy completely

het er ocycl y1- (G
R8- (C1- C8) al kyl,
-S- (G -C10) - al kyl,

5
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15

20
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30

- %)"?Jéﬁ%d het erocycl y1- (C2- C8) al kynyl ,
- - al kenyl, 15R8-(C2-C8)al kynyl ,

-(C30R1ofdMer1,0) - al kyl -S02-R8, 20-CN -Hal,
«(C2-Cio)alkynyl,
(C3-Cy)cycloalkyl-(C4-Cg)alkyl,
(C3-Cr)eycloalkyl-(Cq-Cglalkyenyl,
(C3-Cy)cycloalkyl-(Co-Cg)alkynyl,
heterocyclyl-(C1-Cg)alkyl,
heterocyclyl-(C4-Cg)alkenyl,
heterocyclyl-(Co-Cg)alkynyl,

_RS,

R%-(C4-Cglalkyl,
R8.(C,-Cs)alkenyl,
R8-(C2-Cg)alkynyl,
-S~(C+-C1g}-alkyt,
-502+(C1-C1o)-alkyl

-S-R8,

-S0.-R?,

-CN

-Hal,

-O-~{C1-C1p)-alkyl,

-NR°R’ wherein R®, R” have the meaning defined above
-O-R?,

-OH

with the exception of -CH(CHj3)z, or -C(CH3)=CH>

means an aryl group which may optionally be substituted by 1-3
hydroxy, halogen, C4-Cs-alkyl, C4-Cs-alkoxy, cyano, CF3, nitro, COO(C;-
Cs-alkyl) or C(O)OCH,-phenyl or a heteroaryl group

whereby the heteroaryl group may contain 1-3 hetero atoms which may
optionally be substituted by 1-3 alkyl groups, hydroxy, halogen, cyano
or C4-Cs-alkoxy groups.

and their salts, solvates or salts of solvates.



-0- (G -C10)-al kyl, -NR6R7wherein R6, R7 have the meaning defined
above -0-R8, 25-OH with the exception of -CH(CH3)2, or -C(CH3)=CH2
R8neans anWrXP/4783p whi ch may optional |y be substi t utRI/ERR0UBL089440
hydr oxy, hal ogen, Cl-C8-al kyl, Cl-C8-afkoxy, cyano, CF3, nitro,
OO~ Conglatkbdr HinéAleRfitR riaRE¥a ofinpBuRias 6F fifinkla ALRMIRiAONer eby
the heteroary %roup may contaln I1- etero atons I ch may

opt i onal | R'aret Rlinsiependentlymf oheZrmihier] mgaowplsydrbgen atom, Zbydrgen,
cyano or Cl-C8-al koxy groups..and their salts,,.solv, or, sal ts of
solvates. VD 258 BeSHRR ALBRGPoRsARY skBeyriRe G T o i, an
i nvention rel at eptibfalposgbsstindsd {¢1—C%)@Roa(ylgrwmr£(m-@loﬁ-@d(yﬁﬁio group, a
I ndependently of one_anot her, nmean a hydrogen atom a hydroxy group,
a hal oyen at om (EnrCspPredheregikd gRyR. A RY¥ERO@PURIEBILRIHYPP.gr oup, an
optionally substgtuted (Cl-C15)-al koxy group, a (G -G o)-alkylthio

group, a 5(C1- 051_){-perfl uor oal kyl group, a cyano group, a nitro group,
' and R? together mean a group that is selected from the groups

-0-(CH2),-0-, —0-(CH2)p-CH;-, ~-O-CH=CH-, -(CH2)p+2-, -NH-(CH2)p+1, -N(C;-
Ca-alkyl)-(CHz)p+1, and -NH-N=CH-,

10 whereby p =1 or 2, and
the terminal oxygen atoms and/or carbon atoms and/or nitrogen atoms are
linked to directly adjacent ring-carbon atoms,

or NR°R’,
whereby R®and R’,  independently of one another mean
15 hydrogen, C4-Cs-alkyl or (CO)-(C4-Cs)-alky!,

rR® means a hydrogen atom, a hydroxy group, a halogen atom, a
cyano group, an optionally substituted (C-C4o)-alkyl group, a (C1-C1g)-
alkoxy group, a (C4-Cqg)-alkyithio group, or a (C4-Cs)-perfluoroalkyl group,

R* means a hydrogen atom, a hydroxy group, a halogen atom,

20 RS means a group selected from

-(C+Cro)alkyl, which may be optionally partially or completely
halogenated

-(C2-Cro)alkenyl,

~(C2-Cro)alkynyl,

25 (Cs-Cr)eycloalkyl-(C4-Cg)alkyt,
(Cs-Cy)cycloalkyl-(C2-Cg)alkenyl,
(C3-Cy)eycloalkyl-{Ca-Cg.)alkynyl,
heterocyciyl-(C+-Cg)alkyl,
heterocyclyl-(Co-Cs)alkenyl,

30 heterocyclyl-{C5-Cg)alkynyl,

-R8,
Ra-(C1-C_3)a[kyl,
RB-(Cz-CB)aIkenyl,



or Rl and R2 together nmean a group that is selected fromthe groups
-0-(CH2)r0-, -0-(CH2)p-CH2-, -0-CH=CH, -(CH2)p+2-, -NH (CH2)p+1,
C3-al kyl ) -YOIHPU§3P3 " and - NH- N=CH-, 10whereby p = 1 or ECT/ERH0S{0AY40
term nal oxygen atons and/ or carbon at bns and/ or nitrogen atons are
l'i nked to di rectphyﬁ@dd;?gmpﬁy[,ri ng-carbon atons, or NRG6R7, whereby R6
and R7,i ndependentCy ol one anot her nean 15hydrogen, Cl1-05-al kyl or
( Q0) - (C1- 05) - al kpHC1#3nkaksl,a hydrogen atom a hydroxy group, a

hal ogen atom a _ [9810 group, an optionally substituted (Cl-C10)-al kyl
group, a (Cl-010)- 'al koxy group, a (Cl-Cl0)-al kylthio group, or a
(C1- 05) - per f | uor-88L#84, group, R4means a hydrogen atom a hydroxy

group,&a hal oge\r%ﬁg}éa&]ﬁg(gg%g@ans a group selected from

-(C1-C10) al kyl , ptionally partially or conpletely

hal ogenat ed - (C2¢f10) al kenyl, -(C2-C10)al kynyl,

25(C3- C7) cycl oal kyl - (C1-05) al kyl, (C3-C7)cycl oal kyl - (C2-Cer) al kenyl
(C3- C7) cycl oal kyHakc2- 05 ) al kynyl ,

-0-(C4-C1o)-alkyl,

-NR®R”  wherein R®, R” have the meaning indicated above
10 -O-RS,

-OH

with the exception of -CH(CH3;),, or -C(CH3)=CHa

R means an aryl which may optionally be substituted with 1-3 alkyl, hydroxy,
halogen, cyano or C{-Cs-alkoxygroups or
15 a heteroarylgroup wherein the heteroarylgroup may contain 1-3
heteroatoms which may optionally be substituted with 1-3 alkyl, hydroxy,

halogen, cyano or C,-Cs-alkoxygroups,

n means an integer selected from 1, 2, 3, 4, 5 and their salts, solvates or salts of
solvates.

20

Another aspect of the invention are compounds of general formula |
according to claim 1, wherein R'and R? independently of one another, mean a
hydrogen atom, a hydroxyl group, a halogen atom, an optionally substituted
(C4-C1o)-alkyl group, an optionally substituted (C4-C1g)-alkoxy group, a {(C1-Cs)-

25 perfluoroalkyl group, a cyano group, or NR®R?, whereby R® and R’, independently of
one another, mean hydrogen, C4-Cs-alkyl or (CO)-(C1-Cs)-alkyl, R®means a hydrogen
atom, a hydroxy group, a halogen atom, a cyano group, an optionally substituted
(C1-Cyo)-alkyl group, a (C4-Cso)-alkoxy group, or a (Cs-Cs)-perfluoroalkyl group, R*
means hydrogen, C;-Cs-alkyl, C4-Ca-alkoxy, hydroxy, halogen, R®> means a group

30 selected from -(C4-Cqp)-alkyl, which may be optionally partially or completely
halogenated -(C2-C1o)-alkenyl, -(C2-C1o)-alkynyl, -(Cs-C7)cycloalkyl-(C4-Cg)alkyl,
-(C3-Cr)cycloalkyl-(C2-Cg)alkenyl, -S-(C1-Cio)-alkyl, ~S02-(C4-C1g)-alkyi, -CN, -Hal,
-O-(C4-Cio)-alkyl, -NR°R” wherein R®, R” have the meaning defined above, -OH with



het er ocycl y1- (Cl-05) al kyl , heterocycl yl-(C2-05)al kenyl,

30het erocycl y1- (C2-05) al kynyl, R8-(C1-05)al kyl, R8-(C2-05)al kenyl,
WD 2009/ 06997 18P20081009440 6 RS- ( C2- 00al kynyl , PCT/EP2008/009440
-S (C1-C10) - al kyl, -S02-R8, 5-S02-(Ci-€10)-alkyl, -CN, -Hal,

roani ng. R P a5 P . o COUT R T 8B, ShAgySr wlfeor
or - C( CH3ch@es.A further aspect of the invention are compounds of general formula |
according to claim 1, wherein R', R? and R? are independently of one another
hydrogen, fluorine, chlorine, bromine, a cyano group, a methoxy group, a ethoxy
5  group, a hydroxy group, R* is hydrogen, C1-Cs-alkyl, halogen, R® is hydroxyl group,
chlorine, =S-CHg, -S-CH2-CHg, -S-CH3-CH,-CH3, -O-CHj or -O-CHz-CHs3,
-0-CH2-CHx-CHj3, -N-(CHj3)2, -N-(CH2-CHj3)2 and their salts, solvates or salts of
solvates.A further aspect of the invention are compounds of general formula |
according to claim 1, wherein R', R? and R? are independently of one another
10 hydrogen, fluorine, chlorine, bromine, a cyano group, a methoxy group, a ethoxy
group, a hydroxyi group, R*is hydrogen, C1-Cs-alkyl, halogen, R® is a hydroxyl group,
chlorine, —S-CHj, -S-CH3-CH3, -S-CH,-CH,-CH3, -O-CHjz , -O-CH2-CH3,
-0-CH,-CH2-CH3 or N(CH3)2 and their salts, solvates or salts of solvates.

Still another aspect of the invention are compounds of general formula |
15  according to claim 1, wherein R', R? and R? are independently of one another
hydrogen, fluorine, chlorine, bromine, a cyano group, a methoxy group, a ethoxy
group, a hydroxyl group, Ris hydrogen, C;-Cs-alkyl, halogen, Roisa hydroxyl group,
chlorine, —S-CHa, -S-CH2-CH3, -S-CH»-CH2-CHa, -O-CHj; or -O-CH,-CHj,

-0-CH5-CH2-CH3 and their salts, solvates or salts of solvates.

20 One aspect of the invention are compounds of general formula | according to claim 1,
wherein R and R? are independently of one another hydrogen, fluorine, chlorine, a
methoxy group, a hydroxyl group, R3is hydrogen, fluorine, chiorine or a methoxy
group, R* is hydrogen or fluorine, R® is a hydroxy group, a chlorine atom, —S-CHs,
-S-CH2-CHjs, -O-CHj3, -O-CH»-CH3 or N(CH3); and their salts, solvates or salts of

25 solvates.A further aspect of the invention are compounds of general formula |
according to claim 1, wherein R* and R? are independently of one another hydrogen,
fluorine, chlorine, a methoxy group, R*is hydrogen, fluorine, chlorine or a methoxy
group, R*is hydrogen or fluorine, R® isa hydroxyl group, a chlorine atom, —S-CHs,
-S-CH2-CHas, -O-CHjs, or -O-CH»>-CH3 and their salts, solvates or salts of solvates,

30 Another aspect of the invention are compounds according to at least one of claims 1-
4 in enantiomerically pure form and their salts, solvates or salts of solvates.Another
aspect of the invention are compounds according to claim 1 selected from the list

consisting of



R8neans an aryl which nmay optionally be substituted with 1-3 al kyl,
hydr oxy, hal ogen, cyano or Cl1-05-al koxygroups or 15a heteroargﬂl{?group
wherei n t hWOFAMM689P y| gr oup may contain 1-3 het er oat onsPGHERA A40
optionally be substituted with 1-3 al ky?l, hydr oxy, hal ogen, cyano or

Cl- 05-al koxg;ﬁggP};ﬁUOggg@%tﬁtﬁ%ygﬂ%ﬁgz_gt38'%%?%8[“%)&_2_2, 3, 4, 5 and

their salts vates or sa vat es Anot her aspect
of the inventi dimathglsuamdimmetbylifrogylesninb}-i brquinalink2-aoeor di ng to

laim1, wh [ d ' I f t h
bydr ogen at e (Y RPERHBHE ™2 hates SameP i et Sonal | y
(L CL0) - 2l ke Gt oot el Ky 07 oD
- -a oup, . a - - erfl uoroa roup, a cyano
r oup 5 br - N2 leRus b4t RNRR e R RIS B her
mean hydr ogen, (EAetﬂ?ls@lfMl]n%th&lﬁ}b?ﬁlﬁhigéwPlld%onn@oﬁﬁans a_hydrogen
atom a hydroxy group, a halogen atom a cyano group, an optionally

subst i t ut edb-{[tA2Q0proadkiyprayé-sugthoxyphenyieEefethyirulkgnylimatbyl)-or a

Cl1-05) - fl v - (53 |
o Caoni Roxy. - Ry eafuoftt iR afan iy 30E i1 iadriofL e, o,
~(Gi - C10- al §fft(2vEhioto-afivotmed-opsthoxaineyyiha: 3, Bafillyoro-ydrpkerel v
t]?lcg_ 2;§Foél( E&feﬁ%%i%{%@]ﬁ{;@pﬂfa%ﬁ&?%ﬁg}ogYﬂyc{u’molin-z-one
- (G3- C7) cy cd-gal(rythidie23-Blat e mydthodirreh@l-2Qbhond@hiethy)-3 @8- - Hal ,

-NR8R7 wherein R5, R7 have the neani n}g defined above, -OHwith WO
20091065503 PCT/Mihsged-tstranyproryllaiagk éupen 1 Graunglingane, or

- (C3) ~CHo. A21C 16 ko-5Alib-4- R HEk hef u).%?é,s.&ira@o SOLMH6Ry-2- furt her

aspect of t i'nvention are conpou general for accordi ng
to claiml, whéhgdraxynethpdpepyil®pingd-lludteddhdainolin-2afineone anot her

Py dr 988N TAHALE ot ALORE-RERBkyMent S8R krBR)-5OXY
(hydroxymethyl)-propylJamino}-7-fluoro-1 H-quinolin-2-one
5-{[1-(5-Chloro-3-fluoro-2-methoxyphenyl}-2-(chloromethyl)-3,3,3-
trifluoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one
5-{[3,3,3-trifluoro-2-hydroxy-2-([methoxymethyl)-1-phenylpropyljJamino}-
20 1H-quinolin-1-one
5-{[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-2-(diaminomethyl)-3,3, 3-trifluoro-2-
hydroxypropyl]lamino}-7-flucro-1H-quinolin-2-one
5-{[1-(4-Chloro-3-fluoro-2-methoxyphenyl)-3,3, 3-trifluoro-2-
hydroxy-2-(methoxymethyl)propyllamino}-7-fluoro-1H-quinolin-2-one
25 5-{[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-2-(ethoxymethyl)-3,3,3-
trifiuoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one
5-{[1-(2-Chloro-3-fluoro-4-hydroxyphenyl}-3, 3, 3-trifluoro-2-hydroxy-2-
(hydroxymethyl)propyl]lamino}-7-fluoro-1H-quinolin-2-one
and their salts, solvates or salts of solvates.
30
Still another aspect of the invention are enantiomerically pure compounds
according to claim 1 selected from the list consisting of5-{[1-(2-Fluoro-4-
methoxyphenyl)-3,3,3-trifluoro-2-hydroxy-2-
([methylsulfanyllmethyl}propyllamino}-1H-quinolin-2-one



5 group, a hydroxy group, R4 is hydrogen, Cl-C3-alkyl, halogen, RS is
hydroxyl group, chlorine, -S-CH3, -S-Cl2-CH3, -S-CH2-CH2-CH3, -0-CH3
or -0-CH2- @9320091(@55@42 CH2- CH3, -N-(CH3;2 - N- ( CH2- CH3) 2 RGTEER2P8{0p9440
salts, solvates or salts of sol vat es. further aspect of the

in ent'on o claim1,
:I\:h\éI‘EI:‘l m%-ﬁgﬁﬂﬂﬁﬂ&g ﬁ}égﬁﬁ%ﬂh thog%ﬁ" gggs 0 hydlrogen,
fluori ne chl ortnﬂlmrokﬁ-bydmeyprapmmunobﬂHumrncﬂm@bhexy group, a ethoxy
group, hy rou R4 is droen i : C3-al kyl,, . hal ogen, R5 is
a hydr oxyI g'i[[gﬁé Ciﬂ 5 ’ﬂH8r°4'§1 @-13%%” X@—ﬁ %P@?

-0-CH3 , -0- Clﬂ[rﬁwn?/lsuﬁa%e@l@g%ﬁrwm:hl(:ﬂﬁ)cﬁm@dli@h-z -baer sal ts,

sol vates or_salts of solvates ti not her aspect of the invention
are ccéhpourdté1de- %ﬁ@r%rrﬂupm-ﬁum%thoxmvea&%rmthglsvanl]arrqm) wher ei n
R, R and Ro Y8 SUAHGHRIRPblokSHop MRBLY RElord A QRGN Bloer | ne.

chI orine, bromne, a cyano y group, oxy group, a
hydr oxyl gra{p:(2/hlom-Bluomgdmettnphanii3, 3, Adtitypro;2- Rﬁiroxy-a— hydroxyl

S e &e’! O lme R e farino- 20t e Bhe ohy L o of

sol vat es. @{[WE—C&S@I@G:B-ﬂQi)rd-h&nethaﬁﬁmmw)-aﬁ(etrwmwﬂﬁ\,d)ss af3-gener al
formul a | accord to claim1l, are_ i ndependently

of ond anot her ! B&é'ﬂydrPWRfPPYl]é‘m'Eﬂ}BﬂPﬂ@ ”é{ qr@?cr{@x%foa?oup, a

hydroxyl graygp.2hté- ﬁtmbﬁg@rnetﬁbﬂghbﬂﬂ) 3@39ﬁnmﬁo@rh@r8f} boxy
group, R4 is hydrogen or fluorine 5 IS\%/ roup, a chlorine

atom - S CH3, {m!dnppzyruemw)pmpm}@mno@kﬂ@r @wn e and their
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hydroxypropyllamino}-1H-quinolin-2-one
25 5-{(1S, 2R)[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-3,3,3-trifluoro-2-
hydroxy-2-(Imethylsulfanyllmethyl)propylJamino}-1H-quinolin-2-one
5-{(1S, 2R)[1-(2-Chloro-3-fluoro-4-methoxyphenyl}-2- ([ethylsulfanyl])methyl)-
3,3,3-trifluoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one
5{(1S, 25)[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-3,3,3-trifluoro-2-
30 hydroxy-2-(methoxymethyl)propyilamino}-7-fluoro-1H-quinolin-2-one
5-{(18, 28)[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-2-{(ethoxymethyl)-
3,3,3-trifluoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one
5{(1S, 25)[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-3,3,3-trifluoro-2-
hydroxy-2-(hydroxymethyl)propyljamino}-7-fluoro-1H-quinolin-2-one
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and their salts, solvates or salts of solvates.

A further aspect of the invention are enantiomerically pure compounds according to
claim 1 selected from the list consisting of
5-{(1S, 2R)[1-(2-Fluoro-4-methoxyphenyl)-3,3,3-trifluoro-2-hydroxy-2-
16 {[methylsulfanylmethyl)propyllamino}-1H-quinolin-2-one
5-{(1S, 2R)[2-([Ethylsulfanyl}methyl)-1-(2-fluoro-4-methoxyphenyl)-3, 3, 3-trifluoro-2-
hydroxypropyllamino}-1H-quinolin-2-one
5-{(1S, 2R)[1-(2-Chloro-3-fluoro-4-methoxyphenyi)-3,3,3-trifluoro-2-
hydroxy-2-([methylsulfanyllmethyl)propyllamino}-1H-quinolin-2-one
20 5{(1S, 2R)[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-2- ([ethylsulfanyl]methyl)-
3,3,3-trifluoro-2-hydroxypropyljamino}-7-fluoro-1 H-quinolin-2-one
5-{(1S, 2S)[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-3,3,3-trifluoro-2-
hydroxy-2-(methoxymethyl)propyllamino}-7-fluoro-1H-quinolin-2-one
5-{(1S, 25)[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-2-(ethoxymethyl)-
25 3,3,3-trifluoro-2-hydroxypropyl]Jamino}-7-fluoro-1H-quinolin-2-one
5-{(1S, 29)[1-(2-Chioro-3-fluocro-4-methoxyphenyl)-3,3,3-trifluoro-2-
hydroxy-2-(hydroxymethyl)propyllamino}-7-flucro-1H-quinolin-2-one
54{(1S, 2S)[1-(5-Chloro-3-fluoro-2-methoxyphenyl)-3,3,3-trifluoro-2-
hydroxy-2-(hydroxymethyl)propyl]amino}-7-fluoro-1H-quinolin-2-one
30 5-{(1S, 2R)[1-(5-Chloro-3-fluoro-2-methoxyphenyl)-2-(chloromethyl)-
3,3,3-trifluoro-2-hydroxypropylJamino}-7-fluoro-1H-quinolin-2-one
5-{(1S, 25)[3,3,3-trifluoro-2-hydroxy-2-([methoxymethyl)-1-
phenylpropyllamino}-1H-quinolin-1-one and their salts, solvates or salts of

solvates.
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trifl P8 oxypr opyl ] ani noHH- qui nol i n- 2- one
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et hoxypheny 1)in 3ndthér efridoldireést-tdolfR'ORY oPR® according to claim 1 or claims 1-7
anmet hyl sul fanyl ] met hyppr opyl ] am no) - 1H qui nol i n- 2- one

554[ 1- ( 2- Rt IremANEgeRet hoxyphenyl) - 2- ([ et hyl sul fanyl ] met hyl ) -
3,3,3-trifluoro-2-hydroxypropyl]am no}-7-fl uoro-1H quinolin-2-one
5-{[1- (2- Chl on@yat 4 kuHHe? embodiment all three R’, R2 or R® according to claim 1 or
4- met hoxypheny1)-3, 3, 3-trifl uoro- 2- hydr oxy- 2-
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1

0 In one aspect of the invention the alkyl groups of the compounds of formula (1)

{
d
5
|

have 1-5 carbon atoms.

In another aspect the alky! groups of the compounds of formula (1) have 1-3

carbon atoms.

The quinolon ring of formula | can be substituted by a radical R* selected from
16  the group consisting of halogen, hydroxy, (C-Cs)-alkyl, (C+-Cs)alkoxy, (C1-Cs)-
alkylthio, (C1-Cs)-perfluoroalkyl, cyano, nitro, NR'R® COOR® (CO)NR’R® or a (C4-Cs-
alkylene)-O-(CO)-(C1.Cs)alkyl group, preferably R? is selected from the group C-Cs-
alkyl, C4-Cs-alkoxy, hydroxy, halogen. In another aspect of the invention R* is
selected from the group hydrogen, C4-Cs-alkyl, halogen, hydroxy, preferably from
20  hydrogen or halogen, more preferably from hydrogen, chiorine or fluorine.

Another subject of the invention are compounds according to formula 1
wherein R* is hydrogen or fluorine.

Yet another subject of the invention are compounds according to formula 1

wherein R* is fluorine.

25 More particularly compounds according to formula [ wherein R* is a 7-fluoro-
substituent or hydrogen and at least one of R!, R? and R? is selected from chlorine,
fluorine, methoxy, hydroxy, R® is selected from S-CHy-CHa, -O-CH,-CHa, -S-CHa, -O-
CHj3 -, N(CHz3)z, -OH and -CI.
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Anot her aspe e invention are enantionerically pure corrpounds
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terminal oxygen atoms and/or carbon atoms and/or nitrogen atoms are linked to
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15  directly adjacent ring-carbon atoms, or R! and R? are NR®R’, whereby R® and R,
independently of one another, mean hydrogen, C4-Cs-alkyl or (CO)-(C+-Cs)-alkyl.
The third substituent R* means a hydrogen atom, a hydroxy group, a halogen atom, a
cyano group, an optionally substituted (C4-C1¢)-alkyl group, a (C1-C4g)-alkoxy group,
a (C4-Cqp)-alkylthio group, or a (C4-Cs)-perflucroalkyl group.

20 In another aspect any other phenyl group may be substituted by a group
selected from ,C4-Cs-alkoxy, hydroxy, and halogen, in particular methoxy, hydroxy,
fluorine, chlorine, or bromine.

In another aspect of the invention R® of compounds of claim 1-6 selected from
-(C4-C1o)-alkyl, which may be optionally partially or completely halogenated,

25  -(Cx-Cyo)-alkenyl, -(C2-Cio)-alkynyl, (Cs-Cr)cycloalkyl-(C4-Cg)alkyl,
(Ca-Cr)cycloalkyl-(C2-Cglalkenyl, (Cs-Cr)cycloalkyl-(C4-Cgalkynyi,
heterocyclyl-(C1-Cg)alkyl, heterocyclyl-(Co-Cg)alkenyl, heterocyclyl-(Cx-Cgalkynyl -RS,
R®-(C,-Ce)alkyl, R®-(Co-Cg)alkenyl, R®-(C2-Cg)alkynyl,

-$~(C1-Co)alkyl, -SO,(C4-Cyp)alkyl-S-R®, -S0»-R8, -CN, -Hal, -O-(C,-C1p)alkyl,

30 -NR®R (wherein R®, R” have the meaning defined above), -O-R® and -OH with the
exception of -CH(CHs)z, or -C(CH3)=CHa. In yet another aspect R® is selected from
the group consisting of -(C+-Cio)}-alkyl, which may be opticnally partially or
completely halogenated, ~(C2-C1p)-alkenyl, -(C2-Cio)-alkynyi,
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15 In yet another aspect R® of compounds of claim 1-6 is selected from the group
consisting of -(C3-Cr)cycloalkyl-(C+-Cglalkyl, -(Cs-Cr)cycloalkyl-(C2-Cg)alkenyl,
-8-(C4-C1o)-alkyl, -802-(C4-C1o)-alkyl, -CN, -Hal, -O-(C1-Co)-alkyl, -NR°R? (wherein
R®, R” have the meaning defined above), -OH; preferably R® is —OH, Cl, ~S-CHj,
-8-CH2z-CHs, -S-CHa-CHy-CHs, -O-CHs, -O-CHy-CHs, -O-CHz-CH2-CHs, N(CHa)z ,

20  NHCHs, R® is most preferably is —-OH, —S-CHs, -S-CH,-CHs, -O-CHjs, -O-CH2-CH; or
N(CHa)s.

Another aspect of the invention relates to compounds according to claims 1-6
wherein R® selected from -R®, -S-(C1-Cio)-alkyl, -SO2-(C1-C1o)-alkyl, -S-R®, -SO,-R?,
-CN, -Hal, -O-(C;-C1o)-alkyl, -NR®R’, wherein R®, R” have the meaning defined in
25 claim 1, -O-R® or-OH.

Another aspect of the invention relates to compounds according to claims 1-6
wherein R selected from -S-(C4-Ciq)-alkyl, -SO2-(C1-C1o)-alkyl,
-CN, -Hal, -O-(C1-C1o)-alkyl, -NR®R’, wherein R®, R” have the meaning defined in
claim 1, or-OH.
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Definitions

Unless otherwise notifed the term “alkyl” refers to a straight or branched,
15  substituted or unsubstituted chain. For example, the term propyl comprises "-propyl
and **-propyl, the term butyl comprises "-butyl, “°-butyl and ®*-butyl.

The alkyl groups can be straight-chain or branched and stand e.qg. for a
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl or n-pentyl group, ora
2,2-dimethylpropyl, 2-methylbutyl or 3-methylbutyl group. A methyl or ethyl group is

20 preferred. They can optionally be substituted by 1-3 hydroxy groups, cyano groups,
halogen, 1-3 C4-Cs-alkoxy groups, and/or 1-3 COO(C4-Cg-alkyl or benzyl) groups.
Preferred are hydroxy groups. The total number of substituents depends on the
number of carbon atoms of the chain. Usually the number of substituents does not
exceed the number of carbon atoms except for halogen which leads at a maximum

25 number of substituents to e.g. perfluorated alkyl groups.

For a partially or completely fluorinated C4-Cs-alkyl group, the following
partially or completely fluorinated groups are considered: fluoromethyl,
difluoromethyl, trifluoromethyl, fluoroethyl, 1,1-difluoroethyl, 1,2-difluoroethyl, 1,1,1-
trifluoroethyl, tetrafluoroethyl, and pentafluoroethyl. Of the latter, the trifluoromethyl

30  group or the pentafluorcethyl group is preferred.



In yet a further enbodinment all three al, R2 or R3 according to claim
1 or clains 1-7 are different from hydrogen. 10l n one aspect of the

I nvent i on Wie0ed6§i03 gr oups of the conpounds of fornul a RATYEH2808B0%4H
carbon atons. I n anot her aspect Bhe al kyl groups of the

conpounds of f 1) have ons at r| ng of
fo?prrura is can T&@”@u@&%'{%’ '8 *a&la 'gl pﬁ%éﬁagg{% rh%" group
consi st i ngrapéhdtphRd Stand Tyt ﬁi@thoﬁycét - Mpkdpoxy( ied- &5&:@*%9%%t0x iso-
(C1-05)- alkylthio, (Cl-05)- perfluoroa'k cyano, nitro, " COOR3

( CO) NR7 RPUWPXYa terEbLtRXY OfInkRardey, 202- (iwmyleroma@w metaylbupxy oF §f erably

R4 is sel r K

hal ogen. rﬁ%{hgﬁgﬁﬁlrgrgg e%trﬂg ogﬁgplé%h\?gkﬁ‘ {))LFP %P r%"?é’r Zﬁ%%gg%{géﬁﬁ{%lg be
gr oup Shy dsubgtiiufedy C3-Gatalky! grinapso ggano grodipesoy hafogeher ably from 20

hydr ogen or hal ogen, m)re preferably from hydr ogen chI orine or

f1uori ne. The’A@ 5 ik HIJBj 8!5 I:ar]iB s ‘ﬁ%hé’ﬂ OaLHbds.Qtand
according to fornul er 4 ggen or I @ét
aher 61 n Eﬂ“.““‘?'f’ﬁ%ﬁ“?"ﬁ“"” "5*%’”““"‘““ ‘9"{?%’3?"““?““??””’2“? wﬁ?éw'“’é?ﬁ??ta '
fornul a Iqu@}‘%lf’ﬁnﬁﬁnﬁgth? %ﬁiﬁﬁwpwﬁ'f’{a 35'5 ei and at

| east oneméethyBltyIthd GiedpRR rhéth§ielis of eth g‘thférﬂz@%b@%rréd uori ne,

met hoxy, hydroxy, R5 is selected from - 0- CH2- - S- CH3,

- 0- , WO 2009/ 065503PCT/ EP2008/ 009440 12
Anot H'@r aspect g%tem@a,qggg,ﬁtw@n Hat @r hajageimeans adBiiinggChlgring bigmine or

wher ei N F4dihg aford: ib}é#&rré’d Fs@ﬁ&éﬁdée%hlo?ihe*&a\‘@l‘&ﬁﬁ@ AGkh. at | east one of

R, RR and R3 is sel ectedfromch orlne quorlne rrethoxy, R5 is
sel ected from.S- CH2: 5.3, -OH and -Cl.
preferred aspade NR® Rrwommme@nfoareéamﬁ%e ﬁ%ﬂ%ﬁﬂ%ﬂﬂdﬂ(@'ﬁb of all

the resi dyes@o)chis NerE’COICHIENREDTBHER; N(H)CO,CHs, N(CH3)CO,CHa, or
N(CO2CHa)s.

15 The term C2-Cg-alkenyl is a straight or branched, substituted or unsubstituted,
chain including isomers having an E- or Z-configurated double bond such as e.g.
vinyl, propen-1-yl, propen-2-yl (Allyl}, but-1-en-1-yl, but-1-en-2-yl, but-2-en-1-yl, but-
2-en-2-yl, 2-methyl-prop-2-en-1-yl, 2-methyl-prop-1-en-1-yl, but-1-en-3-yl, but-3-en-1-
yl. If the alkenyl residue is placed between two other moieties the term alkenyl means

20 alkenylene such as e.g. vinylene, propen-1-ylene, propen-2-ylene (Allylen), but-1-en-
1-ylene, but-1-en-2-ylene, but-2-en-1-ylene, but-2-en-2-ylene, 2-methyl-prop-2-en-1-
ylene, 2-methyl-prop-1-en-1-ylene, but-1-en-3-ylen, but-3-en-1-ylene.

The term C,-Cg-alkynyl stands for a straight or branched chain e,g, -C=CH,
-CH2-C=CH, -C=C-CHj3, -CH(CH3)-C=CH, -C=C-CH,(CHj3),

25  -C(CHps);-C=CH, -C=C-CH(CHa), -CH(CH3)-C=C-CH3, , -CH2-C=C-CHx(CH3) or, if
the alkynyl residue is placed between two other moieties the term alkynyl means
alkynylene such as e.g. -C=C-, -CH»-C=C-, -C=C-CH3-, -CH(CHj3)-C=C-, -C=C-
CH(CH3)-, -C(CH3).-C=C-, -C=C-C-(CHj3)z-, -CH(CH3)-C=C-CHz-,

-CH»-C=C-CH (CHj3)-.



One aspect of the invention are conpounds of general formula I,
wherein the phenyl group is substituted with 1-3 of the sane or
di fferent WOR4%YEdhts RL, R2 and R3. RL and R2 are i ncRIeErienstobos4of
one anot her, nean a hydrogen atom a h1,6droxy group, a hal ogen atom

an optionall tit al k onal |
HDsubst | tut eu T8 Bt Crrebaioalkyiieaniesn SofstBuned bs ths Sfuet ason
(01- 05) - pediddte@Fron Mloﬁ}b pcyo?otﬁmn@ycﬂts;mmyl @/cwﬁes(s?l 8y&uRept9r TRE and

R2 together nmean a grou is selected fromth he gro

- 0- ( CH2) ripssibl @S@@t&)tgné.qgay begetggied from hydrexyp halo Qenl\ﬁq? ¢@a-allgyp+1,
-N(Ci - CS@1 )am(oggzmﬁiRse@r@Oél |, C‘M@c? ¥oP = 1 or 2, and the
t er m nal oxyg n at Ois and/or carbon atons and/ or ni trogen atons are

linked to 15 directly adjacent ring- carbon atons, or al and R2 are

NR6R7.5 wher ebyl hadean@alsarcyql@mbﬁr(@m%)yalwi- meanaeal. hdEHzrevatoalkyl,

hydr ogen, 5

moans o G IerORAk, oG e Eylo g, ek RN FRercBy
group, arthepr’ycloylkyll stasdifista. @. Ldyelbpedpiv, Cr}:yﬁbbatykwyct@pentyl &clohexyl,

(G -C10) - I«% roup, a (G -Cl0)-al kylthio group, or a

(CI 05) - pcgpq ﬁﬁ}ygal kyl group. 20ln another aspect any other phenyl
group may be substituted by a group selected from, Cr C3-al koxy

chi ort ne, T eRRRT GRSy 'ﬁa@ﬂ%ﬁﬁé)%@ﬁ@”?[ g L cichiter bl
oot o MGG R Rymib ({;ﬂﬁmc&ééﬁ@%ﬁéb%w&%“ﬁmo%ﬁ‘%ﬁi|,

C2- Ci | k C3- C7 | oal Cl- C8) al k
(E:3 C7) gir&é"dﬁ%d'ﬂ( Cﬁ%g‘? %@kl(z@#ziwglea&xﬂn - (Cl1- Cs) al kynyl ,

het er ocycl Cl- C8) al kyl , heter C2- C8) al kenyl

het er ooyl ue-kwmpa;wwpamm (G O Q7R prolomB - .03)al keny!.
R8- (C2- C8) al kynyl, S-(Cl-C10)al kyl, -S02-(C1-010)al kyl -

- S02- RS, -(@GQH;)#&H;CHQ#}GIO«E@V&)) al kyI, 30 -NR6R2 (wherein R6, R7 have
t he neani ng defined above), -0-R8 and -OH with the exception of

- CH( CH3) 2(Cla=C{Q{OH sy loalky] whkreydhb dermasymadlkyRis defirses] atwdved from
the group consisting of -(G -G o)-alkyl, which may be optionally
partially or conpletely hal ogenated, -(C2-C10)-al kenyl,

- (C2461, 3) - al Ayeterm heBradad/i Dt E3RG TpiEERNAE/, 0ASH$HOlinyl-, thiomorpholinyl-,

piperazinyl-, tetrahydrofuranyl-, tetrahydrothienyl-, imidazolidinyl- or pyrrolidinyl-

whereby the heterocyclyl group may be bound via any possible ring atom..

The heterocyclyi group may be substituted by C4-Cs-alkyl (optionally substituted),

hydroxy-, C4-Cs-alkoxy-, NR*R®-, halogen, cyano-, COOR®-, CHO-. If possible these
20 substitutens may also be bound to one of the free nitrogen atoms if any. N-oxides are

also included in the definition.

The term heterocyclyl-{C+-C1¢)-alkeny!- means an alkylene group as defined
above which is connected to the heterocyclyl group which also is already defined

above.

25 The term heterocyclyl-(C.-Cg)-alkenyl- means an alkylenylene group as
defined above which is connected to the heterocyclyl group which also is already
defined above.

The term aryl in the sense of the invention means aromatic or partially

aromatic carbocyclic rings having 6 to 14 carbon atoms, e.g. phenyl and which may



-(C3-C7) cycl oal kyl - (C1-C8)al kyl,
-(C3-C7) cycl oal kyl - (C2-C8) al kenyl, -S-(C1l-G o)-alkyl,
S02- ( C1l- 010P-280%0¢5503 - CN, -Hal, -0-(C1-010)-al kyl, - NRSRTT(ERIBHDIH4RG,
R7 have the neani ng defined above), -GA with the except i on of

S Gro- or s ey e pSidepised B SBhariFPind suethbs §.compblsibot aphrany.

N(CH3) 2 Flmirliaﬂiéxnmdreaiére mqpmpntmf tetfﬁn%hﬂwrawl béiZokarinbhE, RS
I s nost prefg:rabl}/ - S- CH 0-CH3, -0-CH2-CH3 O
N( cH3) 2. dihy ro'nldﬁoé‘ﬁot"ﬁ’é‘f‘y'a%@&ide(?ﬁ"the |nvent|on R5 of conpounds of

| ai I
((:Cgl g?)lcsl-l(-:l oal kyI %:rzn%sggﬂﬁ%%g s Cgﬂgs(u%‘h?aﬁ ﬁé&yé F%‘lbIGCS u{/en?/)(

het er @cyw@qowwecaj)sabﬁt}tmemmm acy cﬁtrib&ﬂt@@ﬂs ):hlasaglhydroxy, halogen

.  Co- oy Sl CHGsHRE e, (07 e P OO Ol pipeaRhR ™

- 0- ( C1- Cltttetdayyl groufRoptéfdrablgrisi 113% C%IWB@GUpﬁehymyl rrealotedr, meano or
above), 68 ESéﬁﬁd -OH. 151 n yet another aspect R5 of compounds of
clai m 1- 6¥1"55&%&¥t ed from the group consisting of

C3- C7 |
SS i s C)l gg’h‘éaléﬁﬁc%ﬁéhy g%‘%%t@t)aa g}yl ?r()QF i$6RY ‘ébﬁ@ét oY kheé ﬁ%‘ﬁiﬁ%ﬁg‘églaﬁbther

- NR6RP ( vi#fpest ﬁreRBe CRWPI%JOGSPH rwhahi w@ewévﬁean’ab@lw)yl -
preferably R5 is -OH, O, -S-CH3 S- CH2- CH3, - S CHe- CHZCHB

-0-CH3, -0- C"'%’h@’!%nnh%té%@ryﬂ?\%a%‘%’n %%Eéﬁ%y%ﬁfﬁavi@&@hgﬂ%amsﬂs

preferably is -OH,
Anot her Sglkeeied gpm wﬁogm@wg@n oF éU@-ﬂl‘eﬁ)rtﬁ&e eagrpoeneddings doe diaxgmum

I 1-
oo o1 R B GRS sl oy Sl By o lowec
- NR6R7, vmemded tirg thése twavaretrivd drreathy hgmi:bfaem:rh\ othe25 claiml1l, -0-R8

- t t

Sccor nPesstif SeRbaithii e e orbindl Sebd phEnt Setdv R ey
- S02- (G -ikildbzodll kyrazol¥Nsoxddlyl, isBthidolyl @badﬁalszl,,tnaiﬂﬁRHadMﬁl n
R6, R7 have the neaning defined in claim1, or-CH
2009/ 065 RESBefHramd erizetuenyd, benzothiazol, benzoxazolyl, ben2|m|dazonI indazolyl,

indolyl, isoindolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, azaindoliziny!-
,benzopyridyl, benzopyridazinyl, benzopyrimidinyl, benzopyrazinyl, benzotriazinyl,

20  quinolyl, isoquinolyl, phthalidyl-, thiophthalidyl, indolonyi-, dihydroindolonyi-,
isoindolonyl-, dihydroiscindolonyl-, benzofuranyl- or benzimidazolyl.

The compounds of the present invention can exist in sterecisomeric forms such
as enantiomers of diastereoisomers depending on their structure and residues as
defined in formula I. In one aspect of the invention therefore all these enantiomers,

25 diasterecisomers or mixtures thereof are encompassed. The isolation of
enantiomerically or diastereomerically pure isomers can be done by methods of the
state of the ar, e.g. using column chromatography with a chirai solid phase.

Should it be possible that the compounds of the invention also exist in tautomeric
forms these are also an aspect of the present invention.

30 In one aspect of the invention all compounds defined in formula | as well as
their salts, solvates and solvates of salis are encompassed,. especially the salts,
solvates and salts of solvates of the compounds disclosed in the examples are one



14¢ Anot her aspect of the invention relates to conpounds

according to clains 1-6 wherein R5 selected from-S-(C -C10)-al kyl,
-NR6R7, wh¥Oen#/Res03 R7 have t he neani ng defined in cl aiRGTIEP20080@H40
One aspect of the invention are conpout¥ds according to clains 1-7,

wherei n 5R5 t -(G -Cl0),-al kyl, or, -(C2-Ci 0)-al kenyl .

Aot her ZapEEt obRe RIS TPEBIPR A he PISHOSES CoBRBOUSR estssrarrg ot
fornul a |alpGe<atsdsdivates ot 8lvated of thes&tsd RS is not -(Cl-Cio)-al kyl
or -(C2-Cl10)-al kenyl and fromRI/R2/R3 at | east two are different

fromhydrogen or R/R2/R3 all are different from h)(dro en and R4 is
hal ogen. | n adfligipihe senseichicpresentinyentiar af"o’_‘?"ﬁﬁ' XJ%@%HOQ"F%'MQ
conpoundsyRfvidteALié ahitd Mt@}ﬁoasdétrsfvﬂi]ceﬁ MRYHR b@%fe‘ctéb?b #F pRBAhdtRALdusa but

agents as well as their use f production of pharnaceuti cal

agent $ f ovhich eea usajulieg.| duringitoe progesealiselatianedt purificalian. Unl ess
otherwise notifed the term"alkyl" refers to a straight or branched,

15 substi tut edrr%&ﬁﬁﬁﬂ?é&b&fg%%@ﬁ%ﬂaebl Qéltﬁﬁg@g{eé’ad&iﬁ@n Eéféﬂff?ﬁiﬂgié:l

conpri ses n-propy 1'S"* erm conpri ses
i "-butyl auidb, cerboniowaocjds, sulfonic aditls, eag.loalts of bydrechianc aed shydadhybiniacdid,n

or branched and stapd e.g. . for_a nmethyl  eth .N-propyl . iso-propyl,
bty SRR AP AEa popSin g T istneglonC B Ghaned ek SRy

2i ﬁ f“ rrettbwbgmﬁ%ib acn’d% Bﬁi@gbb@ll_}:oyiic @ﬁd,&ﬂﬂ?ﬁH&Mhﬁmmgicwcmg chtgk: f@%’h%l or
et hy roup 1s . preferred., ey can oQptiona e substituted ]
1- 3 hiydr dﬁﬁufg%%'g,ac&amﬁw%aﬁg,, laghig %@ﬁ?“&lﬂ%a%if@@l% W”@?%Mﬁ[ﬂaﬂc

and/ or  1- iR abldOmalely hoi@! skemioAdid BhQBERzoiPRGEEr T ed are hydroxy
groups. The total number of substituents depends on the nunber of

carbon atons of the chain. Usually the nunber of substituents does
not exceed thdnadditien thertery physiclqpisaty @i@&?ﬁtabfﬁﬁa%méb@ﬁs RAtef qogyaenly

at a maxigpahigHasbeie .ééflts%\“@ﬁtéiiﬁé’i%%?gi %?&u - aRBpbtd4fi Al Sakiss! ai‘ﬂl/élilne
groups. For ‘a partially or col tely fluorinated CrC3-alky
group, t hearthgaltee.ogcqleivm- and ynagnesivnpsaiisg Bpd ammgnivratsalis,gesivatizegfiom

consiJger gg. R A rifl . .

F P oriaot rdtts hOGEREBNCS wilh 16 16 RkaRdoms (¢ by MRVBHTIE hethylamine,

t ri f 1 uor ddethylamines tettafdiisopropylayiine, anchgetieraidmioe ogiethgholatfing, he

latter, the, trifluoromethyl 30 grou, r the nt af | uor oet hyl qgroup i
bret or 1 ednSihopolbhie SRTE peTEBs R EhemgoBEENST itkaRE: Bbesdisiis, -
groups i méthyinf#phda, arshifysarsthfieadiamirghincianéth@piperiginched and

stand for a nethoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy,

i sobut oxy, tert-buytoxy, or n-pentoxy, 2,2-dinmethylpro ,

2% et hy | bt ox S IABRTBREOL Hrerion e ueRIR b ReRpouPdat e

pref epr ethreddt\ofnatidns WHEH BuilPcomplexes by coordination of solvent molecules in
a liquid or a solid phase. Hydrates are special forms of a solvate wherein water
molecules are coordinated.

Salts in the sense of the present invention are not only physiclogically
unobjectable salts but also salts which might be objectable for phammaceutical use but
25  which are useful e.g. during the process of isolation or purification.



5 substituted by G -05-al kyl groups, cyano groups or hal ogen The
Cl1- 05-al kyl thi o groups can be straight-chain or branched and stand
for a net hYOt2889963¥8 hyl t hi o, n-propylthio, iso-propylt RE@/EP2008/009440
n- butyl thi o, iso-butylthio, tertbutyl t¥io or n-pentylthio,

2, 2- di et hyl pr. | thio 3- t hi 0

o oup. A met hyITE NS P gt BY e roPieee et dre disfioe
hal ogen abelw (4id)). or hal ogen means a fluorine, chlorine, brom ne or
i odi ne atom Pre erred is a fluorine, chlorine or bromne atom

The NR6R7group includes, for exanple, NH2, N(H) CH3, N(CH3)2,

N( H) ( CO) CHRce ) (CO) CH3, NROO) CH312, N(H)002Cl-13, N(CH3) CCRCHS,
or N(CO2(dtgp4d) 15The term C2-Cral kenyl is a straight or branched,
substituted or unsubstituted, chain including isonmers having an E- or
Z-configurated doubl e bond su'\%h as e.g. vinyl, propen-1-yl,
propen-2-yl (Al lyl), but-1-en but-1-en-2-yl, but-2-en-1-yl,
but 2-en-2-yl, 2-nethyl - prop- -yI , 2-nmethyl -prop-1-en-1-yl,

but - 1-en-3-yl, but-3-en-1- | f tlhe al kenyl residue is plaged

bet ween two ot her wnoi eties, kenyl means 20Hal k ne such
as e.g. vipgylene, ropen-f—yl E@ﬁH propen- 2-yl g | e

but - 1- enl-yl&n&y”btb- 1- en- 2- but - 2-en- 1- N NH
but - 2- en-B=¥ ¢, 2-nethyl - ;()rop 2-en- 1yl ene,R

2-met hyl - pgePL- en- 1- yl ene ERHTIIAGI3] y[ en. BATFS- en- 1-yl ente” Yo
The term C2- C8-al kynyl stands for a strai ght or branched chain e,g,
-@&CH, -CH2-C aCH, -CH(CH3) - CraCH, -CC CH2(CH3),

-c(cH3) 2-B) 7- . CH, - CH(CH3) - C. =- C- CH3" - CH2- CC- CHAMOHB) or, if the

al kynyl residue is placed between two other noieties the term al kynyl
means al kynyl ene such as e.g. -0=-C,-CC-CH2-, -CH(CH3)-C-e-C-,
-Ce-C CH(CHB3) - C(C|—|3)2 CC, -C=C C4CH3)2-, -CH(CH3)-CC CH2-,

-d 2- O %’51(8 2009/ 065503PCT/ EP2008/ 009440 16 The term
C3-C7-cyd® lgﬁhyﬁg%gtyge \hean be credesised vetivayhstifited aginaginolones of

type (111} to imines of type (IV) using Lewis acids, preferably titanium alcoholates
10 Ti{(OR)4 wherein R is C4-Cs-alkyl, such as e.g. tetraethyl orthotitanate or tetra fert.
butyl orthotitanate and/or acidic conditions, e.g. organic acids such as acetic acid as

reagents. Suitable solvents are e.g. toluene, 1,4-dioxane or mixtures thereof.

Step b)
O
R* <k
CF,
V)
NH —_—
nBuli, -80° to -100°C
N o ULl O \
4
R N O
15
(IV) (V1)

Stepc)



sel ected* from cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,

cycl oheptyl. The possible substitutents may be sel ected from hydroxy,

hal ogen, (W®W0-20®)06580ky| , (Ci - CB) - al koxy, NR4AR8, COQ( Cr CHCIAHYI8/009440

Cl-10, cyano. 5The term C3-C2-cycl oal k31 - (CrCi o) -al kyl - neans e.g.
-(C12)-cycl oal kyl (CZH4) cycl oal kyl, -(C3H6)-cycl;oal kyl,
-(C41-18)-cycl oal ky 0 -4§61-110) - cycl oal kyl wherely 4;he cycl oyl kyl

stand for e.g. cycl OoppOpyl, cyclobutyl, cyclopent\W,| oyrl ohexyl,

cycl oheptyl . o gl term C3- C2- qycl oal kyl - (C2-03) -fal kenyl means

e.g. -(CH=CH) W 10 - [ C(REFsMelCH] cy ok

- [ CHEC( CHB) 1R% | kyl} - (CHe —vcl oal NH

( CH2- CH=CH) - Ky SCH CH2- CH2) - cyET @al kyl |

- (CH2- CH=CH- CR2 -cycl ( CH2- CH2- CH=G} cl og )

- (C(CH3) =CH- CH2) - cycl p4 S C(C13) - CH2) - cycl oa wheljeby the
term cycloal kyl is d&fi ned Bbove. . ; RN

15The term het ergeyet yryrfeans e. g.
pi peridi nyl -, norpholinyl-, thionorpholinyl-, piperazinyl-

t et rahydrof uranyl -, tetrahydrothienyl-, imdazolidinyl- or

pyrrolidi nyl wher em(, )t he heterocyclyl group nmay be bougg via any
possible ring atom.” The heterocyclyl group nmay be substituted by

Cl- 05-al kyl (optionally substituted), hydroxy-, Cl-05al koxy-, NR4RS-,
hal ogen, loyiegmof tyBO(NG are Beited atﬂovprTBDMawreheﬁstZtm 4 005F mtithtthe dithisted

al so be bqun n N-OXI des are
al so |ncI c?é(gd @’) %X’egje?é'ﬂﬁ? r’?quy'Be m?‘r%u'{ Z’F%OIVGI%S&G

hﬁt er @V%Cbgéhfcﬁﬁfﬂr@ :‘@kh?@,}({lﬁthm oammaﬂukasl m%(ﬁfmeﬁﬁ)(lid@é (Vigdan be
above ich is connec 0 e oup also is
ey e PV DR P A AL YPE e et Brakiyét oofnoeind B) MktResshs metains
an al kyl e4and ipBIRdES aman.@\.étaql@élwgsd@hpaﬂ.tmhp RIKafiné @Eﬂﬁ‘?ﬁ@tﬁlsté%ch% e.g.
heterocycl yl group which also is already defined above. The term aryl

in the sdR3gNEFUMheAgsiBAILENIWEAAGPRETORHENOIIN (S Which hindibeat i ¢

(r:rg;bo%c %fcée}dg@ 6§P %g@ /l\égt &%fel?@%ga&?fﬁlr VaridhcePiH WdcofiiAg WD

10  knowledge of a person with ordinary skill. The resulting possible nucleophilic
reagents R°>-Met are e.g. alkylcuprates, vinylcuprates, thioles, allylsilanes,
vinylsilanes, vinylstannanes, grignard compounds whereby R? is defined as in claim
1, which react in the presence of Lewis acids like e.g. BF; or AlMes, AICl;. Suitable
solvents are e.g. diethylether, dimethyiformamide, tetrahydrofurane. The epoxides

15 (VI) can also be opened directly by cyanides, amines, alcoholates, thicalcoholates,
halogenides and even water or Cs;CO3/H20 in the presence of bases or strong protic
acids.
Suitable bases in the sense of the invention are e.g. Cs;CO3; KoCO30r NaOH

Suitable strong protic acids are e.g. HCIO4, HCI or HBr.

20 Process b}
step a)

CF,
V)

.

nBuli, -80° to -100°C




al so may have a condensed a second or third ring such as e.g. napthyl
or anthranyl. Further exanples are phenyl, naphthyl, tetralinyl,

ant hr anyl , wioegessos none, di hydr oi ndol one, indanyl, andedmebemstossdine
aryl groups nay be substituted at any mosition | eading to a stable
nol ecul e 5one or several substitutents, 5(ib,i%jksubstitutents,
such as etgh hydr oxy, hal ogen, Ci A oxy, cyano, CF3,
nitro, COO(C -05-al kyl or benzyl) or a heteroaryl group, preferably
by 1-3 ClM@ﬁmbkbéithrﬁwQS,of W(Mb}bre héét@geﬂloWYétﬁQer@tur@éoﬂfiioaiMW°

The opti ong supstitute henyl group is one aspect of
Tvent onwitvine hgtarkppoiief)de Vi comRBUREnBEURBLVEN. Gompavads of

wher eby H%rhﬁla"(%l) BF@B&%meTaﬁII} @\Fdf‘aBl%t@rr CARDE syRAESIzE a&oPARG t6 Brartd

system having 1-3"heteroatons ‘sel ected fromni'trogen, oxygen or
sul furg f@raliﬁbwl&éﬂbé@.e@% 3§3%-38%e maxi mum nunber of heteroatons is
three whereby only two oxygen or sul fur atons are all owed provided
t hat thes é%ﬁ are not directly bound to each other. 15Possi bl e
g

heteroary s are e.g. thienyl, furanyl, pyrrolyl, oxazolyl,
t hi azol yl, i mdazolyl, pyrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, triazglyl, thiadiazolyl, benzof ur anyl ,R®benzot hi enyl
benzot hi azol , ber -xazolyl ben2|n1dazolyl i ndazol I 9

Hipdol yI,
i soi ndol yl, pyridy ,Cﬁyrlda2|nym pwrlnldlnyl F 3tr|a2|nyl
azai ndol i zRR zQpyridyl , benzogyrlda2|nyIR1benzop rimdinyl,
benzopyr azj oenz@tr|a2|nyl 20qui nol yI I SG 0 phthalidyl-
thiophthaﬁ ndol onyl -, dlhydr0|ndolonyIR—— dol onyl -,

di hydr oi soghdotonyl -, benzof uranyl - or benzi njg yl . The conpounds
of the present invention can exist in stereoiSonmeric fornms such as
enanti omers of diastereoi soners depending on their structure and
resi dues @gljdefined in formula I. I'n one aspect (pf) the invention
therefore all these enantioners, 25 diastereoi soners or m xtures

oo e SRS TR Lot b Sy oo A BB YRl o o

of the aréom;ﬁatﬁmd 03] Msg.glé#m;é&a}maabﬁ&ém?uwpmsdﬁ vihy‘ﬁﬂ!p?ﬁbs Stﬁlouéis
phase. Shoul'd it be possible that the conpounds

i nvent i oralbflsaan%s«|vytyis=|ﬁne%u@wl@aneaﬂe@r AEIRIdSOMPUINGSsiH tbﬁ paw@@e obf
the presqr 3 I p t I ounds
defi ned | n I% ?E@? “lkg IEFS? & WQ ?Itéf?é:&f&]réqﬂy tl:@ecg‘a ﬁ%’?eéﬁghn LaIcﬁ@g}t‘ges of
sal t s ar éhivatoohpiss baldgenidep aond avatgr inlibe pedsence b basteer struhgserbtic acifls.
sol vates of the conpounds disclosed in the exanples are one

15 Stepc)

NH,

(1)

1. Ti(OR), / HOAc
————
2. reduction

(1X) (N



WO 2009/ 065503PCT/ EP2008/ 009440 18 aspect of the invention as |long as
t he di scl osed conmpounds thensel ves are not already salts, solvates or
sol vat es oWOt2ne/is5d08 S. Salts in the sense of t(HE/EM2eBANEL40

i nvention are not only physiol ogicall y22unobj ect able salts but also
salts whi

tabl e | but Swhich
et ul 6. §otones phiyperEXl iR eondenseB v Bhetslaminacuasnes or bbd (i)
The term phied S SadagueRBPoLShtbReGRH!Y $edlm£édlaetﬁe afhbdI8hh by

of m neral acids, carbonic acids, sulfonic acid g. salts of
hydr ochl oiedctia aminajign ssngreasmplex byd@dﬁsrltkeuecgaf&alm Ar LiAlids a%atatzky et al.

h h
ol vl sul 1075 CheroioR8y 66, AR G4 T hydRRATT BiE piRSeAodf fataytic amoynts
acet i & acofdqallaOium ot platlmanewlbg aaxpilidathmrmfmmymraeim organtdatiyticciransfer
tart tri d i id,
e ¢ achroasBionL Rkl Y. ApbPuCRBE 2008577, 7586730aP, (Gl on’t he

t erm physi ol ogi cal | y unobj ect abl e sal ts includes salts of conmonly
sui t abl e basesThi®pmcessed destribatiaoveetalbe detfomed enalitioseleativkly by use of

2o 1 U kBl 4 ST i eSO o RSO M

with I'to dg;axyeRdhomse It ﬂad&h%’hﬁa@df% ceh ®ePerdinés in a

triethylam ne, ethyldiisopropylan ne, m)noet hanol am ne,
di et highol @ﬁ‘ﬁtﬁéeosﬁfﬂcét’ﬁmﬁﬂn& m&e[@?wﬁ'péﬁ@@ﬂfmﬁu@ | when enantiopure

di met hyl a‘fo“g'?‘ﬁ} 9ﬁ§’us@ %%mng%ﬁﬁﬁéyl am ne, Nnet hyl nor phol i n,

argi nin, yl en I'am ne met hyl pi peri din. Sol vates in t he
sense of Altmnativedndinmg theerecass dfmemrodﬂcﬁmfdmp@upwdsrofﬁmma)lat

present c n r di.n f nt
P eeul o HTareRAa a0 iAo i oftai AR s R RD N AR o B S bt heteal PR BT
ahsol vat ennwfnaeﬁlateswahﬁbemrfemuédes garrmmmmbsnnlaftfednula VI|V!II lXé‘aiﬂse; in

t es se O t resen venti on are. not on 1 O

e s et B 1R Sioe wheb B S meobiahe OntasmroupeB B aruli) Gyt purified to
phar Wﬁcetﬁbtﬁuﬁ'enﬁﬁﬁ:rhéﬁca% o%ia%fbréérﬂeht?aﬂgghreeerﬂi ddlcBGitePtheionsfste of
I sol ation or purification VWO 2009/ 065503 PCT/ P2008/ 009440 19

The conpdgagiPncascade. fr@mpiesiiopnatieds fapobtapingsenantiopyre (gpantigasricalbed
bel ow (a-f)e) compounds are described below. The separation of optical isomers can be

performed by separation of one or more of the intermediates and/or separation of the
20 end products. Usually separation of intermediates and separation of end products are
alternatives as long as no racemisation had taken place during the production process.

If the compounds according to the invention are present as racemic mixtures,
they can be separated into pure, optically active forms according to the methods of
racemate separation that are familiar to one skilled in the art. For example, the

25 racemic mixtures can be separated by chromatography on an even optically active

carrier material (CHIRALPAK AD®) into the pure isomers. It is also possible to use

chiral auxiliary agents as optically pure acids. For that purpose the free hydroxy
group is esterified to yield a racemic compound of general formuta | with an optically
active acid and to separate the diastereoisomeric esters that are obtained by

30 fractionated crystallization or by chromatography, and to saponify the separated
esters in each case to the optically pure isomers. As an optically active acid, for

example, mandelic acid, camphorsulfonic acid or tartaric acid can be used.



Process a step a): (1'V) Benzal dehydes of type (11) can be condensed
w th substituted am noqui nol ones of type (I1l) to imnes of type (1V)
usi ng Lew wocodds3s0pr ef erably titani um al cohol ates 10 TRqTOR:2doswhenei n
Ris Cl-C4-al kyl, such as e.g. tetraet¥yl orthotitanate or tetra

tert. butyl or hotltanate a lqr acj di.c condltlon or gani c
bol ds ouch as HUBINS Biet GEeRYSTIOR IS HiA Piasees Sttty Grbaurgts of

tol uene, fbrfu 19 ARRtEHEOMKEAIN fﬁu@h@frﬁ,cﬁptloﬁb@Pthg chroph&Bgfaphy \With
2009/ 065503PCT/ EP2008/ 009440
columns containing chiral material or using chiral auxiliary agents.
Each of the intermediates of the synthesis of the compounds of formula | are
5 one aspect of the present invention as well as especially their use for the synthesis of
the compounds of formula |. A specific aspect of the invention are the concrete
intermediates as used for the synthesis of the compounds of the examples, either as
racemate or in their enantiomerically (having one chiral center) or diastereomerically

(having two chiral centers) pure form.

10 The binding of the substances to the glucocorticoid receptor (GR) and other
steroid hormone receptors (mineral corticoid receptor (MR), progesterone receptor
(PR) and androgen receptor (AR)) is examined with the aid of recombinantly
produced receptors.- Cytoso! preparations of Sf9 cells, which had been infected with
recombinant baculoviruses, which code for the GR, are used for the binding studies.

15 In comparison to reference substance [*H]-dexamethasone, the substances show a
high to very high affinity to GR. [C5o(GR) = 6.8 nM, ICs5(GR) = 5.7 nM and IC5,(GR) =
3.1 nM and IC5,{GR) = 7.1 nM was thus measured for the compound from Examples
1, 4, 5 and 7 respectively.

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

25 The compounds of general formula | according to the invention inhibit the
secretion of cytokine IL-8 into the human monocyte cell line THP-1 that is triggered
by lipopolysaccharide (LPS). The concentration of the cytokines was determined in
the supernatant by means of commercially available ELISA kits. The compound from
Examples 4, 5, 7 and 8 showed an inhibition ICs¢(IL8) = 0.61 nmol, [Cse(IL8) = 0.19

30 nmol, ICsp(IL8) = 0.44 nmol and ICse(IL8) = 3.1nmol with efficacies of 97%, 98%, 98%
and 80% respectively in comparison with dexamethasone as reference.



(M)(l) "mnes of type (1V) are treated at |ow tenperatures of -80to
-100C with the lithiated epoxide (V) to yield conpounds of type (V).
Sui t abl e swioveswsssase e.g. 5 tetrahydrofurane, hexane, miTatmgdsmodzer

or m xtures thereof. The epoxides (VI )24can be opened by nucl eophil es

of type R5-Met to | i ver, conpound means tal and incl udes

o kel Tetal s e. o SBaiARBIATIOHIY A4 ehie D B TR o AL a8 SraL R was
€. 9. nmagngstedh ther 8 Mﬁ%xﬁéﬁ!ﬁbﬁt‘ MesBORBES crotbn bRiHUREd infRantralionM rals
bi nd the nucl eophilic residue R5 of R5-Met depending on their val ence

and accor%ﬁ%@“qed-ft Fep- 1Mr# 019956 d 82099 éoﬁbr'gfbﬂ'ﬂ%\ﬁﬂ% Fpenmikip edhgnalic The
resul tings fOsS @é&ﬁbﬁféd%p#abhy ﬁ]ﬁ'n@acﬂﬁﬂéﬁ %’I’lswq{heqﬁgt Subdta ces were also

al kyl cuprates, vinyl'cupra silanes, vinylsilanes,
vi nyl & arapplied to;gcalufrmraysteaxmpaiwmshwlsamtiynéeﬁr tveo Uelﬁnsrbfaﬂorasthe nraibalorh

1, which h fL d
A 1s s Ae2 B pbUs, M ol wat Biepsfie s o VafsleR o PiPihe
t et r ahydrgfeimanie pérsicizeddtiony éé?é\ﬂa}dstu@n fe the ;msmrtﬁ@rmm@@nésf o

cyani des, am nes, al cohol ates, thi oa cohol at es ! eni des and even
ney FQP%'@

wat er or tbgza@aﬁaaez@ptwﬁy@ﬁ@ yardstickdar the iByasion et icgrapylpcyges.gdn

Sui tabl e or
NaOH Sui tg | e s%@o%agﬁp%?fggn%}?gwi In@@l%g tﬁrﬁ%ﬁb@?@ﬁ%ﬂhdﬁ%@m

Procd®s bnfarematipn pa@meesy babsierom @zucrsmetnmmatten syisjemic

Met hoxyne of type (VI1) are treated at | ow tenperatures of
-80to - O%)%\{Inggpﬁgﬁ?\e l'ithiated epoxide (V) to yield conpounds of type

(VI'11). Conpounds of formula (VIl1) are comrercially avail able or can
be synt hesi ze®rxoidhdinmest freqBeahwadeSaablel actiGhs of a ghgoceBicotidbsrapy is the

381-385. ss&—gﬁleg)“steroid diabetes” [cf., Hatz, H. J., Glucocorticoide: Immunologische

Grundlagen, Pharmakologie und Therapierichtlinien [Glucocorticoids: Immunological

15 Bases, Pharmacology and Therapy Guidelines], Wissenschaftliche
Verlagsgesellschaft mbH, Stuttgart, 1998]. The reason for this is the stimulation of
gluconeogenesis in the liver by induction of the enzymes responsible in this respect
and by free amino acids, which are produced from the degradation of proteins
(catabolic action of glucocorticoids). A key enzyme of the catabolic metabolism in

20 the liver is tyrosinamino transferase (TAT). The activity of this enzyme can be
determined from liver homogenates by photometry and represents a good
measurement of the undesirable metabolic actions of glucocorticoids. To measure
the TAT induction, the animals are sacrificed 8 hours after the test substances are
administered, the livers are removed, and the TAT activity is measured in the

25 homogenate. In this test, at doses wherein they have an anti-inflammatory action,
the compounds of general formula | induce little or no tyrosinamino transferase.

Because of their anti-inflammatory and, in addition, anti-allergic,
immunosuppressive and antiproliferative action, the compounds of general formula |
according to the invention can be used as medications for treatment or prophylaxis of

30 the following pathologic conditions in mammals and humans: In this case, the term
"DISEASE" stands for the following indications:



(M11)(1X) The epoxides' (VII1) can be opened by nucl eophils of type
R5-Met to deliver 10conpound (1 X). Possible nucl eophiles are

al kyl cupr awes:00%u6ss cuprates, thioles, allylsilanes, viREITERRO0&/0e=40

vi nyl st annanes, grignard conpounds, i m®3the presence of Lewis acids

li ke BF3 qr, Al M3, Al Cl or.directly by cyani des.. am,nes, .al cohols,
thi oal corh Lind SRseses: Walch SRipciderain ey UBfis S RERrouBraive
strong protic acids. 15 Step ¢) (rxy(ry wo

2009/ 065503PETPE55688/ 009440 22 Ketones of type (1X) can be condensed
Wi th substituted am noqui nol ones of type (I1l) to imnes and
subsequent|ly or sinultaneously reduced to the am noal cohol | by a
reductive am natft or@hﬁ%‘i"ﬁgo%ﬂ%ﬂlé‘?(|‘+Wd’r‘$?ﬂ§§squ@8y@.”§'.”’ Rﬁ@\%‘y&mﬁ@ﬂﬁm
(Katritzky et al. J.Og.Chem 1995, 60, 7631-7640) or hydrogen in the
presence of catal yep®maounts 5 of palladiumor plati numor by
application of an asymmetric organocatlytic transfer hydrogenation
(List at at Angew. Chem 2005, 117, 7590-7593). Thi s processes
descriSbed above ctafrorchiis eigtidereshargin®sel ectively by use of

enanti opure epoxide of forrmula (V) to yield enantiopure conpounds of
formula (M), (VI Adultresfirdony distyessTHyadicase (ARDE aouée stspiratoiry Histreas
be perfornmed in a 10 di astereosel ective manner to yield enantiopure
conpound | when enaghdropw € conpound | X is used as staffing material .

- Bronchiectases
- All forms of restrictive lung diseases, primarily allergic alveolitis,
10 - All forms of pulmonary edema, primarily toxic pulmonary edema; e.g.,
radiogenic pneumenitis

Sarcoidoses and granulomatoses, especially Boeck's disease

(i) Rheumatic diseases/autoimmune diseases/joint diseases, which coincide with

inflammatory, allergic and/or proliferative processes:

15 All forms of rheumatic diseases, especially rheumatoid arthritis, acute

rheumatic fever, polymyalgia rheumatica, Behget's disease
- Reactive arthritis
- Inflammatory soft-tissue diseases of other origins
- Arthritic symptoms in the case of degenerative joint diseases
20 (arthroses)
- Traumatic arthritides

- Vitiligo



Al ternatively during the process of the production of the conpounds
of formula | at different stages purification for obtaining

enant i omer wWOaéN06a303 di ast ereonerical ly pure interned atES/ErPR§08/989440
performed e.g. internediates of fornul2 VI, VIII, | X can be 15
purified at the ste en they are obtained qr conmpounds, of fornula I
can be purified fo @%Yggpﬂo% 148y S q%‘%@?’&?&&ﬁ@?ﬁ"é&wﬁ?' pur e
end products after the conplete reacfion cascade. Exanples for

met hods for obt ai niSHErERRHIR RRIYBYPSHR AerpaIamyQsitisy BYY'S SYRYEIRS
are described bel ow. The separation of optical isoners can be
performed by separ attillsrsyidrene, eltvpswndsdmehe i nt er nedi at es and/ or
separation of the 20 end products. Usually separation of

i ntermedi at es and S¥Epeeidosemand geantlgmatdees s are alternatives as |ong
as no racem sation had taken place during the production process.

| f the conpounds- aSuft-tissug rheumbtismnventi on are present as racemc

m xtures, they can be separated into pure, optically active forns
according to the nethods of racenmate separation that are famliar to
one skil | @i Alreryles carpiseudoalieegiaiiteases, whiddcsincidemwithinfidmmeairg andioe
separated by chromatography on an even optically active carrier

mat eri al ( CHIJRAirBAlivAprbddsskst 0 the pure isonmers. It is also possible
to use chiral auxiliary agents as optically pure acids. For that
purpose the free hydroxy group is esterified to yield a racemc

conpound of gener alAlffofbbf dileiit FeadfioRPld.§ 20unckets oderis; Hégéf@%rt, fhsect
separate the di astereoi soneric esters that are obtai ned by 30

- fractionated cryst ajilekZaldrgip r@éctmsq@?ﬁaﬁﬁwﬁeﬂyag@w Hifo @R Rative:

the separated esters in each case to the optically pure isomers. Ass’
rci A Tartaric aceiiasmpS S5 HegRyBBR: Foick, Bhloin cASRE DB M

23 Thus one aspect C%FFC?ﬁeﬁﬁ%@@é?@%ﬁ@{%sgﬁlﬁgagggg% of obt ai ni ng

conmpounds of fornula pure“torm optionally
usi ng chr omat ogr apgél vvi.(Llh col.yrms containing chiral material or using
chiral auxiliary a fToe Vi (H"rln' 'Bf the internediates of the synt hesi s
of the compounds of fornula | are 5 one aspect of the present

nvent i on 55 e i REE5AL [bsblfidesyise o the synthesi's of

- Panarteritis nodosa, temporal arteritis, erythema nodosum
15 - Polyarteris nodosa
- Wegner's granulomatosis

- Giant-cell arteritis

(v) Dermatological diseases, which coincide with inflammatory, allergic and/or

proliferative processes:

20 - Atopic dermatitis (primarily in children)
- All forms of eczema, such as, e.g., atopic eczema (primarily in children)
- Rashes of any origin or dermatoses

- Psoriasis and parapsoriasis groups



t he conpounds of fornmula I. A specific aspect of the invention are
the concrete internedi ates as used for the synthesis of the conpounds
of the exawpl20e9/068508 her as racemate or in their enanti crEvERedlstog9440
(having one chiral center) or diastere¥nerically (having two chiral
centers) pure form .é[O_Th,e bj ndi-@g. of the substances to the

gl ucocorticoid recdp VS?S'F@zé?raam 'St her steroid hornone receptors
(mneral corticoid receptor (MR), progesterone receptor (PR) and
andr ogen receptor (EBhemalouxdiseasrs. igaered by difteremt naxasndigndadiagion,
produced receptors. Cytosol preparations of Sf9 cells, which had been
i nfected w th recorfbenieals daE0s.816r uses, which code for the GR are
used for the binding studies. 15 In conparison to reference substance
[ 3F1] - cl exanet hasoryllouhdesnbtosascachsdsnw.q, dutgimmone eesnphigus vulgaris,
affinity to GR 1CGO0(AR) =6.8 nM I1CGBO(AR) =5.7 nMand I1CGBO(ER) =
3.1 nM and | C50( GRbutlouds pemighiséd t hus nmeasured for the conpound from
Exanples 1, 4, 5 and 7 respectively. As an essential, nolecul ar

nmechani sm for the anséadedfdrananéisnoidgidup of 20gl ucocorticoids, the
GR-nmedi ated inhibition of the transcription of cytokines, adhesion

mol ecul es, enzynes @m{iOIdE" oPARsrh fd@f@at ory factors is considered.
This inhibition is produced by an”intérdction of the GR with other

transcription fact -1 and NF-kappa-B (for a survey, see
Cato, A C. B., angg%é@?glf‘?%‘%&says 18, 371- 378, 1996). 25The

conpounds of gener f la 1 according to the invention inhibit the
secretion of cytok%}oesafq“ﬁ%r?alfﬂo t he human nonocyte cell line THP-1

that js triggered | i popol cchari LPS). The concentration of
t he cytokines was %’y@pﬁ;dﬁ@ﬂﬁaﬁvwﬁl&ng@g@ atant by neans of
commercially available ELISA kits. The conpound from Exanples 4, 5, 7
and 8 showed an tnfa@Mi$Hn 1050(1L8) = 0.61 nnol, 1C50(1L8) = 0.19 30
nnol , 1 C50(1L8) = 0.44 nnol and 1C50(1L8) = 3.1nnobl with efficacies
of 97% 98% 98% antHl\di®s respectively in conparison with
dexanet hasone as reference. W) 2009/ 065503PCT/ EP2008/ 009440 24
The anti -i nfl amrat d4gnitgstation abvastidacdreasasds of general fornula |
was tested in the animal experinent by tests in the croton
oi | -i nduced i nf | amiiri loss suchr as slopediandreata( J. Exp. Med. 1995, 182,
99-108). To this end, croton oil in ethanolic solution was applied
topi @ |y to the- auiaheousdamphorhiae t est substances were also 5
applied topically or systemcally at the sane tinme or two hours
before the croton oil. After 16-24 hours, the ear weight was neasured
as a yar dshi lidrieyrdisedseswhichicpireitienwith infiempeatory| difergicarid/on prylifesative
yardstick for the invasions of granulocytes, and the el astase
activity as apryegsdssi ck for the invasion of neutrophilic
granul ocytes. In this test, the conpounds of general fornula I
inhibit the three above-nentioned

- Nephrotic syndrome

- All nephritides, e.g., glomerulonephritis

20 ({vii) Liver diseases, which coincide with inflammatory, allergic and/or proliferative

processes:

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

agent-induced



10i nfl ammat i on paraneters both after topical adm nistration and after
system c adm ni stration. One of the nost frequent undesirable
actions of W@ 29ee@drti coid therapy is the so-call ed " SRGEVER2008/009440

di abetes" [cf., Hatz, H J., ducocort3coi de: | munol ogi sche

G undl agen, Pharmakgl ogi e und Therapi.erichtlinien ucocqrticolds:
Crmnol ogi cal |15 BAuBTomAdRaRelth BEP R anairs Dl AT g jepatts
W ssenschaftliche Verl agsgesel | schaft nbH, Stuttgart, 1998]. The

reason for.this |s.the stinulation. of gluconeogenesis in the. livegr by
| nducti orVi FrevaingBal Jetzgss MDIFB codds Wi BpERretang sligiq andior
am no acids, whjch are produced fromthe degradation of proteins
(catabolic a&rpkfﬁr%we@rg&%wi coids). A key enzyne of the catabolic
nmetabolismin 20 the liver is tyrosinam no transferase (TAT). The
activity of this enzyne can be determned fromliver honogenates by
photonetry and repriagienal eptesisdCrluseifisRasR) of the undesirabl e

nmet abol i ¢ actions of glucocorticoids. To neasure the TAT induction,
the afi mal s are sadsalfipslagr@sahours after the test substances are
adm nistered, the livers are renoved, and the TAT activity is
measured in the 25 Gastitienate. In this test, at doses wherein they
have an anti-inflanmmatory action, the conpounds of general fornula I
i nduce little or-nddfluxesophagiti® transferase. Because of their
anti-inflamatory and, in addition, anti-allergic, imunosuppressive
and anti proliferatiyigeratd &tﬂitisbh@th@ﬁﬁ??lﬁé!@g.?ﬁatﬂ@% fornula |
according to the invention can be used as nedications for treatnent
or prophylaxis of 30 the follow ng pathol ogic conditions in nmamual s

and humangg ProdidlbgicGhscaselh@hitRicBincide MithSRHarphritsly, AlrirgitR@diagr | owi ng
i ndi cations: WD 2009/ 065503PCT/ EP2008/ 009440 25 (1) Lung di seases,

whi chygcoi nci gRolifkfdtive procuseBs.ory, allergic and/or proliferative
processes: - Chronic, obstructive |lung diseases of any origin,

primarily bronchial asthma 5Bronchitis of different origins Adult
respiratory distregqhap¥esHRae (ARDS), acute respiratory distress
syndronme Bronchi ect ases

- Fissures
-  Hemorrhoids

- ldiopathic proctitis

15 (x) Eye diseases, which coincide with inflammatory, allergic and/or proliferative

processes:

- Allergic keratitis, uveitis, iritis
- Conjunctivitis
- Blepharitis
20 - Optic neuritis
- Chorioiditis

- Sympathetic ophthalmia



Al'l fornms of restrictive lung diseases, primarily allergic
alveolitis, 10- Al forns of pulnonary edema, primarily toxic

pul nonary wéexes/068308. , radi ogeni ¢ pneunonitis Sar coi doSES/Eras/009440
granul omat oses, especially Boeck's di s¥®ase (ii ) Rheunat i c

di seases/ ayt gi mmune dj seases/jaj nt .di sea e , h colncide with
i | armat Ol DSERESs gf e rpseghgiat PEsea e wite inflas)paton Agrain

rheumati c di seases, especially rheumatoid art hr| tis, acute rheumatic
fever, pol ynyed]%‘i’@rphf@[ﬁ%[ﬁlmace%@ﬁcet s di sease Reactive arthritis
Inflammt ory soft-tissue diseases of other origins

Arthritic synptonms in the case of degenerative joint diseases
20(art hroses) Traurtiergic shiniisi bayyteyervitiligo WO

2009/ 065503PCT/ EP20081009440 26 Col | agenoses of any origin, e.qg.
system c | upus ef thhteitsem@er@a, emlmaébmcantq@bﬂywaimst infection, etc. |
dermat omyositis, Sjogren's syndrone, Still's syndrome, Felty's
syndr d&@re Sarcoi dodettisanddigr anul omat oses 5Soft-ti ssue rheumati sm
(iii) Allergies or pseudoallergic diseases, which coincide with
inflammatory and/or proliferative processes: Al forns of allergic
react i ons(xiie NeurolQuicakcdisé sseadanich doimcidecnidt inflamseatory, allergic and/or

proliferative processes:

- Cerebral edema, primarily tumor-induced cerebral edema
- Multiple sclerosis
10 - Acute encephalomyelitis
- Meningitis
- Various forms of convulsions, e.g., infantile nodding spasms
- Acute spinal cord injury

- Stroke

15  (xiii) Blood diseases, which coincide with inflammatory, allergic and/or proliferative
processes, such as, e.g.: M. Hodgkins or Non-Hodgkins lymphomas,

thrombocythemias, erythrocytoses

- Acquired hemolytic anemia

- ldiopathic thrombocytopenia

20 (xiv) Tumor diseases, which coincide with inflammatory, allergic and/or proliferative

processes, such as, e.g.: carcinomas or sarcomas

- Acute lymphatic leukemia

- Malignant lymphoma



bites, allergic reactions to pharnaceutical agents, bl ood
derivatives, 1Ocontrast nedia, etc., anaphylactic shock, urticaria,
allergic 2O 2PA/06543 | ve contact dermatiti s, allergic v REA(RPS08/009440
di seases Allergic vasculitis (iv) Vas®ul ar inflammations

(vasculitides) - Pq_nﬂ{ph%qug%i%rﬂg&gggertenpor al arteritis, erythema

nodosum 15- Pol yart s granul omat osi s G ant - cel |

arteritis (v) Der |caI di seases, which coincide with

i nfl ammat ory, al Tg&d 58/6Mar ol i ferat | ve processes: 20At opi c
dermatitis (primarily in children) forms of eczemm, suc

e.g., atopic eczemﬁ’% 'Wﬁ1a§tqsﬁscmﬁ!“M'BPfea%ﬂ%@@@”&ﬂmﬁﬁﬁeﬁ%ﬁs

der mat oses Psoriasis and parapsoriasis groups WO

2009/ 065503PCT/ EP2008/ 009440 27 Pityriasis rubra pilaris
(xv) Endocrine diseases, which coincide with inflammatory, allergic and/or

5 proliferative processes, such as, e.g.:

- Endocrine orbitopathy
- Thyreotoxic crisis
- De Quervain's thyroiditis
- Hashimoto's thyroiditis
10 - Basedow's disease
- Granulomatous thyroiditis

- Lymphadenoid goiter

{xvi) Organ and tissue transplants, graft-versus-host disease

{xvii) Severe shock conditions, e.g., anaphylactic shock, systemic inflammatory

156 response syndrome (SIRS)

(xviii) Substitution therapy in:

- Innate primary suprarenal insufficiency, e.g., congenital adrenogenital
syndrome
- Acquired primary suprarenal insufficiency, e.g., Addison’s disease,
20 autoimmune adrenalitis, meta-infective tumors, metastases, etc.
- Innate secondary suprarenal insufficiency, e.g., congenital

hypopituitarism



Eryt hemat ous di seases, triggered by different noxae, e.g., radiation,
chem cal s, burns, etc. Bullous dernmatoses, such as, e.g., autoi mune
penphi gus Wal2gewa6s503 Sbul | ous penphi goid Di seases of tHRCTERSEM4d0
group, Pruritis (e.g., of all ergi C ori?gi n) Seborrheal eczerra Rosacea

group 10- Erythenma gexudat,i vum ornme,.Balanitis ti .

Veni festation of - vAGAUTER S&F%%éupﬁqma'wb%@a e 89 B IREETEtR eat a
15- Cutaneous | ynphoma (v Ki dney di seases, which coincide with

i nflammatory, all ert‘gmersa or proI iferative processes: Nephrotic
syndrome - All nephritides, e. | omer ul onephritis 20(vii) Liver

di seases, (Xifhi EReeisi walica@omde wnthr Inﬂ AmBtadeTy, aliaroisagidiornialiferative

proli ferat I ve processes: Acute |liver cell deconposition

processes:
5 - e.g., in combination with a 5-HT3 antagonist in cytostatic-agent-induced
vomiting

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

(xxi) Other different stages of disease including diabetes type | (insulin-dependent
diabetes), osteoarthritis, Guillain-Barré syndrome, restenoses after percutaneous

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

arteriosclerosis, reperfusion injury, congestive heart failure, myocardial infarction,
thermal injury, multiple organ injury secondary to trauma, acute purulent
meningitis, necrotizing enterocolitis and syndromes associated with hemodialysis,
leukopheresis, and granulocyte transfusion.

15 Moreover, the compounds of general formula | according to the invention can
be used for treatment and prophylaxis of additiona! pathologic conditions that are not
mentioned above, for which synthetic glucocorticoids are now used (see in this
respect Hatz, H. J., Glucocorticoide: Immunologische Grundlagen, Pharmakologie
und Therapierichtlinien, Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart, 1998).

20 All previously mentioned indications (i) to (xx) are described in more detail in
Hatz, H. J., Glucocorticoide: Immunologische Grundlagen, Pharmakologie und
Therapierichtlinien, Wissenschaftliche Verlagsgesellschaft mbH, Stuttgart, 1998.

All of the diseases mentioned above do have in common that they are thought to
be caused by inflammatory, allergic, immunosuppressive or antiproliferative

25 processes. Thus the invention also relates to methods for treatment of inflammatory,
allergic, immunosuppressive or antiproliferative diseases and the use of the

compounds of formula | or a pharmaceutically acceptable salt thereof for the



Acute hepatitis of different origins, e.g., sviral, toxic,
pharmaceuti cal agent-induced WO 2009/ 065503PCT/ EP2008/ 009440 28
Chr oni ¢ agypegewosdsohepatitis and/ or chronic interm ttemCTENBI009430
(viii) Gastrointestinal diseases, whic® coincide with inflamatory,
allergic and/or, proliferative processes: i on

ent er igt i smf‘@r‘fgﬁth"?%o @ gmgntqf%ﬁ tr%aiwpegmg%pf. One specigegspec?ls the
Gast ri ti srd@ferkoBiafRNaRitdrydisddsesr ative colitis of other origins,
e.g., hative sprue (i x) Proctol ogi c diseases, which coincide

with inflamatory, allergic and/or. 10proliferative processes: _Anal
eczema - Fi ssUMESIUGSRRIGOIbIREEPIrds lsaaﬁmifbb%frw!wefig' thesproceps of
di seases,infifhAtisA TRES SR otMcr BshBét FMMEFREMN oS! aefrgétriboe&q#éé[tiing a

proliferative processes: Allergic keratitis, uveitis, iri
Conj ulct igliuedooriioihreseptarsnediated disease state in a mammal, which comprises

administering to a mammal in need of such treatment an effective amount of a
compound of formula (1), or a pharmaceutically acceptable salt thereof and the use of
a compound or formula (1), or a pharmaceutically acceptable salt thereof, as claimed
in claim 1-6, for the manufacture of a medicament for use in the treatment of a

10 glucocorticoid receptor mediated disease state.

Another aspect of the invention are compounds of formula (1), or a
pharmacelitically acceptable salt thereof, as claimed in claim 1-6 for use in therapy.

For the therapeutic actions in the above-mentioned pathologic conditions, the
suitable dose varies and depends on, for example, the active strength of the compound
15 of general formula |, the host, the type of administration, and the type and severity of
the conditions that are to be treated, as well as the use as a prophylactic agent or

therapeutic agent.
In addition, the invention provides:

(i) The use of one of the compounds of formula | according to the invention
20 or mixture thereof for the production of a medication for treating a
DISEASE;

(i) A process for treating a DISEASE, said process comprises an
administration of an amount of the compound according to the invention,
wherein the amount suppresses the disease and wherein the amount of

25 compound is given to a patient who requires such a medication;

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

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

In general, satisfactory results can be expected in animals when the daily

30 doses comprise a range of 1 pg to 100,000 pug of the compound according to the



200ptic neuritis Chorioiditis Synpathetic ophtlkal ma WO

2009/ 065503PCT/ EP2008/ 009440 29 (xi) Di seases of the ear-nose-throat

area, whi cWogeMssd@e with inflanmmatory, allergic and/ orPGIER2pF8epHEe ve

processes: AIIergic rhinitis, hay fev®r CIitis
rmatiti infectio etc

t . t.act d
e & (i Py EHent o8 i o i N TP EXJpret EOIEIR. 16 amRR
al I ergi ¢ ARAARra REcBhrh&hddd dA d@,@q&‘éeﬁ the fRgBlIFa dige@emn 00U gper ky of

tumor -i nduced cerebral edema Itiple sclerosis 1
encephal obaady Weighbt. MBreferged issa desd olit0 foBME00 g pen kglof ibody weighy. and more

infantil e npdd spasns e I nal or |nJ t r oke (xiLii
B 00q i RBETEd S GRR Bt OaP 6 Ber K Rhapdh yelogi Ebt Pt s dse
prolifer gt 's\éﬁalﬂ?%ﬁﬁﬁ@ﬁew@ﬂ@&érﬁﬁtimés daly. Moﬂﬂémlhgra%uw siR-(BeAgki ns
| ynphomas, thr onbocgt hem as, erythrocytoses
anaphylactic shock), individual doses can be given that are significantly above the

above-mentioned doses.

The formulation of the pharmaceutical preparations based on the new
compounds is carried out in a way that is known in the art by the active ingredient
10  being processed with the vehicles that are commonly used in galenicals, fillers,
substances that influence decomposition, binding agents, moisturizers, lubricants,
absorbents, diluents, flavoring correctives, coloring agents, etc., and converted into
the desired form of administration. in this case, reference is made to Remington's
Pharmaceutical Science, 15" Edition, Mack Publishing Company, East Pennsylvania
15 (1980).

For oral administration, especially tablets, coated tablets, capsules, pills,

powders, granulates, lozenges, suspensions, emulsions or solutions are suitable.
For parenteral administration, injection and infusion preparations are possible.

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

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

For rectal administration, the new compounds can be used in the form of
suppositories, capsules, solutions {(e.g., in the form of enemas) and cintments both

25 for systemic and for local treatment.

For pulmonary administration of the new compounds, the latter can be used in

the form of aerosols and inhalants.

For local application to eyes, outer ear channels, middle ears, nasal cavities,
and paranasal sinuses, the new compounds can be used as drops, ointments and

30 tinctures in corresponding pharmaceutical preparations.



Acqui red hemol ytic anemia - |diopathic thronbocytopenia 20 (xiv)

Tunor di seases, which coincide with inflanmmatory, allergic and/or
proliferatVP&0§yesd3ses, such as, e.g.: carcinonmas or SROTERIRHIS00PAYL e
| ynphatic | eukemia Malignant |ynphome®* WO

Ext onsi ve. mot 481 Sadket pitipry forNERERS B e APLRSSR i RRE RS ™

cancers creafsypastesiqmvdees, dhileasd inctuldstare poissibial €Tivé tibsage of the

inflammatory, allergic and/or Sproliferatiyve processes, such.as,
g, - EncoeBs s CeOBE Ui P b O et FRese PuSRATaIoNS to
thyroi di tachidveshsomEiRnsphdiRofidida? adflon.Basedow s di sease

G anul omat ous thyroiditis Lynphadenoid goiter

5 The invention also comprises the compounds of general formula | according to

the invention as therapeutic active ingredients.

In addition, the compounds of general formula | according to the invention are
part of the invention as therapeutic active ingredients together with pharmaceutically

compatible and acceptable adjuvants and vehicles.

10 The invention also comprises a pharmaceutical composition that contains one
of the pharmaceutically active compounds according to the invention or mixtures
thereof or a pharmaceutically compatible salt thereof and a phamaceutically
compatible salt or pharmaceutically compatible adjuvants and vehicles.

The compounds of general formula (1) according to the invention can optionally

15  also be formulated and/or administered in combination with other active ingredients.

The invention therefore also relates to combination therapies or combined
compositions, wherein a compound of general formula (1) or a pharmacetutically
acceptable salt thereof, or a phammaceutical composition that contains a compound of
general formula (1) or a pharmaceutically acceptable salt thereof, is administered either

20 simultaneously (optionally in the same composition) or in succession together with one
or more pharmaceutical agents for treating one of the above-mentioned pathologic
conditions. For example, for treatment of rheumatoid arthritis, osteoarthritis, COPD
(chronic obstructive lung disease), asthma or allergic rhinitis, a compound of general
formula (1) of this invention can be combined with one or more pharmaceutical agents

25 fortreating such a condition. When such a combination is administered by inhalation,

the pharmaceutical agent that is to be combined can be selected from the following list:
- A PDE4 inhibitor including an inhibitor of the PDE4D isoform,

- A selective B.sub2.adrenoceptor agonist, such as, for example,

metaproterenol, isoproterenol, isoprenaline, albuterol, salbutamol,



(xvi) Organ and tissue transplants, graft-versus-host di sease

(xvii) Severe shock conditions, e.g., anaphylactic shock, systemc

i nf | ammat oW 208¥06§9¥dnse syndronme (Sl RS) (Xviii) ROTHRH2008100BMH0
therapy in: Innate prinmary suprarenal #nsufficiency, e.g., congenital

adr enogeni tal syndrone Acquired pri.nar upr arena
nsut et ency, o g SMoigrol sainetgraldatualbg bicb R e Rl L] fesddt.
met a-i nfective tunyimuter®itorsickrat®roiet c. I nnate secondary suprarenal
i nsufficiency, e.g., congenital hypopituitarism WO

2009/ 065503PCT1EP2008/ 009440 31 Acqui red secondary suprarenpal

Tnsuf i o ency, e g.A MEEaNeeEERPL AnpaRRIE o ExemPle AR M E M2 OE Mayni ch

coi ncide with infl aifmEdovist, suehlaR! fr examBic0b ridrelselcRfifd MEBRARSRSS 88eh
5- e.g., in conbination with a 5-HT3 antagoni st in

cyt ostt i c- agent - i rafufOs @xemple; inigtrenivty bramise, Betraniym Hremider 9xitlepigims,
e.g., lunbago (x) gr&%fdedhfréﬂeg:me oﬁ,hg,gﬁg [lel .di sease i ncl udi ng
*dependent dr a e?es?’,

di abetes type | (insulin: osteoarthritis,

Quil Il ai n-Barre syndronme, restenoses after percutaneous 10transl| um nal
angi opl asty, Al zheiAmodylatliroétheechemtakire ecedpioh functien (saich as, for example, a

arteriosclerosis, r i Il ury... congestive heart failure,
myocar di al infarct ic(’)etgl,sji }%"ZSP? Ianﬁ#ﬁ'@),’ 8?m| tiple organ injury

secondary to trauma, acute purulent neningitis, necrotizing
enterocolitis and $Amidhibitersofdss pd38 &inade Wuridtiomenodi al ysi s,
| eukopheresi s, and granul ocyte transfusion. 15Moreover, the conpounds

of 9& T al f Or#Hf'aﬂolhe?’%ﬁBf_’egi glgthfs%;[f&ﬁicjnr,“éﬁ% E%Bm%%tion with a compound of

general formula (1) or a pharmaceutically acceptable salt thereof is used for treatment
of COPD, asthma or allergic rhinitis and can be administered by inhalation or orally in
combination with xanthine (such as, for example, aminophylline or thyeophylline),
which also can be administered by inhatation or orally.

16



be used for treatnent and prophyl axis of additional patHhol ogic
conditions that are not nentioned above, for which synthetic

gl ucocort i W6i2d¢/04583 now used (see in this respect Hatz, PGA/ER2008/009440
d ucocorticoi de: | nmunol ogi sche G undl3gen, Pharmakol ogi e und
Therapi erichtlinien, Wssenschaftliche Verlagsgesellschaft nmbH,
Stuttgart, 1998). 20All previously rrent [ oned indications (i) to (xx)
are descrEhperimentalPartlet ai | in Hatz, d ucocorti coi de:

| mmunol ogj,sche, G undl age Phar kol 0 nd Ther api eri cht ,

W SsansoRbiR VaTigis Aher it s Heatss 99?39% St agabaatongs iuSlrsti by
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to be caused by inflammtory, allergic, inmunosuppressive or
antipfoliferative 25 processes. Thus the invention also relates to
met hods f?* P fajent of inflammatory, allergic, inmunosuppressive or
antiproliferative diseases and the use of the conpounds of fornula I
or a pharnmaceutically acceptable salt thereof for the WO

2009/ 065503PCT/ EP2008/ 009440 32 mman ture of a nedicanment for the
treatment thereof. One special asgecl Ffs the treatnent of

i nfl anmat ory di seases. The cpcorticoid receptor is known to
be involved in the process of i mmus anot her aspect of the
invention is a nmethod of treating a N corticoid receptor
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nmedi at ed di sease st at t her aspect of the invention

conpounds! ©09 B %"'("'I“?’ 5Pﬁ'm'5!°ﬂ‘rﬂ‘#?fﬁc1é"uﬂpm'ﬁz‘%!&€%@ 8Bf g6 9 mmol) 2-

t her eof I

thor apeut S anEREthriERidyde T 12 THGRehP sl RAMRY 16 Ml acefio®is A6 20

sui t abl e noleeukansiere. Bhrimbauieigsieated ovsr 2on0yss gnderrf@ﬂamandélt@%ngt h

of the ¢ , t

admi ni st QHB)Qfgﬂda éétg(%{f cgfﬁpeesr %[eé" ﬁ&ﬁ@/afhe sotl\yla*?\t lﬂsoé\;apotrg't%d a¥1991h8 residue is
15  two times azeotrophed W|th small portions of toluene to obtain 5-{[1-(2-fluoro-4-

methoxyphenyl)-methylidenelamino}-1H-quinolin-2-one are quantitatively. 0.81 ml
{11.6 mmol) 1,1,1-trifluoroepoxypropane in 12 ml THF and 3.5 mi hexane are cooled
to -100°C and 3.75 ml of a 2.5 M n-butyl lithium solution (9.4 mmol) in hexane are
added over 10 minutes while the temperature does not exceed -95°C. 10 Minutes

20 after complete addition 1.11 g (12 mmol) 5-{[1-(2-fluoro-4-methoxyphenyi)-
methylidene]amino}-1H-quinolin-2-one in 10 ml THF are added over 15 minutes while
the temperature does not exceed -95°C. After tree hours at -100°C 3.75 ml diethyl
ether are added and the reaction mixture is warmed to -10°C over one hour. The
reaction is quenched by addition of saturated ammonium chloride solution. The

25 phases were separated and the aqueous layer is extracted twice with ethyl acetate,
the combined organic phases washed with brine, dried over sodium sulphate and
then evaporated. Flash chromatography on silica gel (acetone in hexane O to 80%)
yields 410 mg of 5-{[(2-Fluoro-4-methoxyphenyl)(2-trifluoromethyl-
oxiranyl)methyllJamino}-1H-quinolin-2-one.



the conditions that are to be treated, as well as the use &s a
prophyl actic agent or therapeutic agent. In addition, the invention
provi des: WO)200e5303e of one of the conpounds of for mulRCTVERGSHABHN]
to the invention 20or mixture thereof ¥or the production of a
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pharmaceutical preparations based on the new conmpounds is carried out
in away that is known in the art by the active ingredient

Example 2

15
5-{[2-([Ethylsulfanylimethyi)-1-(2-flucro-4-methoxyphenyl}-3.3, 3-trifluoro-2-
hydroxypropyllamino}-1 H-quinolin-2-one

To 50 mg (0.12 mmol) 5-{[(2-Fluoro-4-methoxyphenyl)(2-triflucromethyl-
oxirany!)methyllamino}-1H-quinolin-2-one and 80 mg Cs2CQO3 in 0.5 ml DMF are

20 added 14 pl (0.18 mmol) of ethyl mercaptan in DMF. The mixture is stirred vigorously
for 4 hours and water is added. The aqueous layer is extracted with ethyl acetate, the
organic phases washed with brine and dried over sodium sulphate. After removal of
the solvent thin layer chromatography on silica gel (acetone in hexane 50%) yields
20 mg of the title compound.

25 'H-NMR (CDCl3); & = 1.18 (, 3H), 2.45 (dq, 2H), 2.85 (d, 1H), 3.09 (d, 1H), 3.81 (s,
3H), 5.19 (d, 1H), 5.82 (d, 1H), 6.21 (d, 1H), 6.68 (m, 4H), 7.23 (t, 1H), 7.38 (t, 1H),
7.98 (d, 1H).



10 being processed with the vehicles that are commonly used ir
galenicals, fillers, substances that influence deconposition, binding
agents, noW&29%0&308 | ubri cants, absorbents, dil uents,PGUERHISI0G40
correctives, coloring agents, etc., an®¥ converted into the desired

f or m of n1n|§?%g¢ion. In this case, reference is nmade to
Ren1ngton ceutical Science, 15th Edition, Mack Publi shing
Conpany, East Pennsyl vania 15(1980). For oral adm nistration
especially tablets, coated tablets> sules, pills, powders,

granul ates, | ozenges, suspensions, rSi ons or solutions are
suitable. For parenteral admni g fn, injection and infusion
preparations are possible. ~ r intra-articular injection,
correspondi ngly prepared crystal su i ns can 20 be used.

For intranuscul ar injection, agueous and oily injection solutions or
suspensi ons and correspondi ng depot preparations can be used.

For rectal admnistration, the new conpounds can be used in the form

of supposi tor| es, capsul es, sol ut [ ons in the formof enenas)
and oi nt r=fii<21Ghle ﬂ gthe 2 Siteftugiro2-byrasn?-
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preparations to achieve a sufficient pharmacol ogi cal action.

i nvent i orieEPsHtderRIer J8hauie denigeaters mixtutseia daitioned metsesn d@ﬂml gthey
to the i nyantiep [ écﬂﬂo%g%‘l‘\tabg @féﬁtké{cﬁed P%ﬁ?z%&@@o er, the %orph@ed organic

addi tion, the conpoun general Tornmnu |hg
i nventi orphalses pe wasiied wih |bmn7tendmemow stddé:rapetfﬂtécardo&uaperéte@,r"ﬁtﬁ emtie

t oget her w h atlble an acc

ey o dteddb R ARG HiBhiatedr8BRE bh Hika SeT o iR AN 28 0t Pilbfb 3Hudro-a-

conpasi t irgthbldiencallehlds. '6RRMR (CDCh); & = 3.98 (s, 3H), 6.98 (dd, 1H), 7.75 (dd,
1H), 10.30 (s, 1H).

5-Amino-7-fluoro-1H-quinolin-2-one
To a solution of 2-bromo-3-fluoroaniline (6.5 g, 34.17 mmol) and pyridine (2.7 g,

20  34.17 mmol) in 20 m| of CH2Cl,, cinnamoyl chloride (5.95 g, 35.88 mol) in 10 mi
CHCl; are added dropwise and mixture was refluxed for 30 min. The reaction
mixture is diluted with CH.Cl,, the organic layer washed with diluted RCI , saturated
Na,COg3 solution, water, and dried (Na»SO,). The solvent is removed in vacuo to give
10.5 g of N-(2-bromo-3-flucrophenyl)-3-phenylacrylamide. To a solution of N-(2-

25  bromo-3-fluorophenyl)-3-phenylacrylamide (10.5 g, 32.8 mmol) in 70 ml of chlor-
benzene at 130 °C AICl; (21.9 g, 0.164 mol) is added portionwise, the mixture is
stirred at this temperature 2 h and poured in ice-water. The precipitate is filtered off
and dried. Yield 6.05 g (76 %). 6 g (24.8 mmol) of 8-bromo-7-fluoro-1H-quinolin-2-
one are refluxed in 30 mL of POCI; during 2 h, then poured on ice, extracted with

30 benzene. the benzene extract dried (Na;SO,) to yield 6.1 g 8-bromo-2-chloro-7-
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or m xtures thereof or a pharmaceutically conpatible salt thereof and
a phar maceWOi 2081065502 onpat i bl e salt or pharmaceuti cal | y ROHERBISHDEI40
adj uvants and vehi cl es. Th¥® conpounds of general fornula

(1) accorgding t.o the invention can optionall al saq .pe fornulated
St or  acatPabiBPllE e sNarR BTl e A OB oL dpRuERhIath Bud 46
The i nven{2zonninhsty 6f RFfn@HNDS SHaba®-2-ehRedH7HNIRTdQUINbIMR! (@18 §98F mmol) is
conbi ned compositions, erein a conpound of general formula

I
o I euRedaH PartanuER: BbF EVEHS isTRRbR 10 G iah racalions NG (17 &)
iti + ai . i | .
ohar rmceutIgPR g ¥ Ter SN, Thle REDRSnnt iR Buitd e e,
si mul tfaneextedcjed with EVOAL) filtared threuglasitica geh asd tarystdllizad fromsheptarssi on

t oget her with qne.or [ ryjraceut jc agepts for. treatin e

t he abovelt e B gt o S op S BiR-2r S YellictoshioRtiRplfe £ dae

of rheunsgeidl) 6 Bibrbhb2-cRIBELPAULRS-blitfoqUidliAe(dr8 Heatdd APRIT Widr¥hin a

| ung di sease%):i asthma or allergic rhinitis, a conpound of general

formul a ($9lulin eantainingythmi ehCHaa O chAIred ¢ and Ml of conertdCl. The
har maceut : : i : L1y .

Corbi nat | Bpote 8GR Nl e FinePhraLiciad S ALY o strfEIh EIHL: o

t hat 1G tiitebed toyibidmed1 gad-themeel-Budvreds-hitmat Hgiraint2ohedld asuspension

PDE4 i nhi bitor_ incl udin n inhibitor. of t PDE4D.i sof or -

cel ect | ve § o2 Tl OBl LBiardis-Alnc 7 aliRofig2 Sikai 2.3 o (5.5
met apr ot em@itd) of HCORNHEHEMOh| of SRAREITRY gD %IPPQ SredddeiabRY &8I for
WO 2009/ 065503PCT/ EP2008/ 009440 35 forrnoterol, sal neterol

t er but al | Heat 67 & ph seliddisaepeared @anddhen formed again. Hhe precitate igfiltered off,
i ndacat : ' i st (f
o e o Aol B PO SRl dhRl BRI N 00, PEATS Gy rdlancblic
ant agidni sthi,elualethsasecipitate ésfltgred offi andadnieshiousielB 005iodé7 %) BANTRO-Tm
br oni de, ~oxi t r,opi um br gni d ' ' t el i nei. = A
moaut o o s RRe R A RO 5 BudRSEANS a0 B peoza
CCRL recegt ¢H),@2ﬁuﬂﬂtﬂ§,)8.0@(d,-1I-ﬁ?ﬂ.'sbi(B:r.E ¢H).0of the p38 kinase

(6]

function. 10For anot her subj ect this invention, such a conbi nation
wi th a conpound of general fornmula (1) or a pharmaceutically

T orat o TH B O SR A R o B R bRl P AT phino)-7-
conbidfat i Bueredthgwiaoirm2eae(such as, for exanple, am nophylline or
E)P)altleloshylﬂ [11.96)9 (d\mn&n) gjaﬁﬂn&—%&%ﬂ%&hgﬁﬁﬁ% eb ncj W%@lgafd r%ﬂ"lo?)rz-chloro—
3-fluoro-4-methoxybenzaldehyde in 27 ml toluene and 8 ml 1,4-dioxane are added
1.96 ml acetic acid and 7 ml tetrabutyl orthotitanate. The mixture is heated over 20
hours to 110°C, cooled to room temperature and poured into agueous ammonium
25 fluoride solution. Ethyl acetate is added and the mixture is stirred vigorously for 1
hour. Phases are separated and addition of ethylacetate is repeated two times while
stirring is done under reflux and phases are separated while they are still hot. The
combined organic phases are concentrated and the residue is purified by flash
chromatography on silica gel (ethyl acetate, then methanol in dichloromethane 15%
30 to 20%) to yield 2.17 g of 5-{[1-(2chloro-3-flucro-4-methoxyphenyl)methylidene]-
amino}-7-fluoro-1H-quinolin-2-one. 465 mg NaH (55% in mineraloil, 9.7 mmol) were
washed with dry THF and suspended together with 2.6 g (7.5 mmol) of 5-{[1-(2-
chloro-3-fluoro-4-methoxyphenyl)methylidenelamino}-7- fluoro-1H-quinolin-2-one in
90 ml THF. ¢-Butyldimethylsilyl chloride is added as solid and the mixture is stirred for



15 WD 2009/ 065503PCT/ EP2008/ 009440 36 Experinental Part: The vari ods
aspects of the invention described in this application are

i |1 ustrat eWOIKHUEF ol | owi ng exanpl es which are not medT/ERF04S{0AT4H0
the invention in any way. 5 Exanple 1 40

T L e A

5% {1(2-Fl e;mqp#}pmehmzypiﬂeﬂ% R0a-7t mil héxameare idopledosi- @OACOaR Y8 T a0
1H qui n

L an o 720N By R stionn Gres o5 B4R, 0Yer 19 ilgs while the
f1 uor o- 4- emdmmleeaaea A6 08el TS 10 NPT conle Sbioh nacet

acid and 2 g nol ecul ar sieve. The m xture is heated over 25 hours

under & ef Prgxiodaly DIT?IPQ"Pét"eﬂ'bﬂ-lhfl@mﬁﬁh!élSlb’J}tﬁT{[ﬂ)f(zt‘,-‘@qupﬁe%UQIﬂt“er cool i ng.
Th | t.
P ey

met hoxy phevey B0-miputes whilenthpdempefatatd- dpﬂsmﬁtlaxcéed)mﬁ"@r After 3 hours at

titatiyel .81.nil (11.6 1) 1 1 tri.fluaroe ne in
1% ' o 18RS 7S el ehrist ape e et e resttion HRCE BvRIT T oo,
M n- but yl tehigefature 6@ ridnedibur STHe raBRkidn umqnh@mea Ridrithest vehtet)

m nutes whil e the tenperature does not exceed -95C. 10 M nutes 20
after Ocon:i\;pgp@l%ghlppgg seluiign Aftarstiggpg for 30 minutes the phases are separated

5-{(1- (2 éerJfWe%cf&erBégég»eY"&Eé}b(Pa)ct RN \Aﬁﬁpﬁwleﬁﬁn“ﬂ)e é&#hﬂi‘r\ea%%éhué one

in 10 THF are added "over 15 m nutes e tenperature does not
exceed - JP@sepfare washed with brineadried 0ver ®diBn sulphiate alyd thenhevaparated.

dded

Feact i on Tiest hERRbAROML Lh e ATl e 1 RGeS RO Fody Ygiot 214
so![ ution.g hé-{§2- qt’;kﬁse&{ﬂwianezl—nmwmaﬁn)a)(lﬁgmlmramemlﬂaayﬂmethé/l]ammo}-
extr e W Cce ac co n as

rashad w IR e on RRicBS bd T SR, Oe RS s R dpER dar

Fl alsg Czr@mﬁr@éf&ﬁéwx@méhhgMh%ﬂferéﬁﬁﬁMQél@me@shexane 0to 80%

yI el as

5-{[(2-FI %%&(Wﬁﬁbﬁq)p@e@ﬁ? (. 1H).13. 29 (b MBS XBr 3n) &AR (4 11HIND-88)
- 1K qui nqlyi RERe288(d, 1H), 6.37 (d, 1H), 7.04 (d, 1H), 7.22 (dd, 1H), 7.44 (d, 1H), 8.31 (d,
1H), 11.63 (s, 1H).
20
To 65 mg (0.14 mmol) 5-{{(2-chloro-3-fluoro-4-methoxyphenyl)(2-trifluoromethyl-
oxiranyl)methyi]amino}-7-fluoro-1H-quinolin-2-on and 92 mg (0.28 mmol) Cs2CO;3 in
0.5 ml DMF are added 0.21 ml of a 1M solution of methyl mercaptan in DMF. The
mixture is stirred vigorously for 20 hours and water is added. The aqueous layer is
25 extracted with ethyl acetate, the organic phases washed with brine and dried over
sodium sulphate. After removal of the solvent thin layer chromatography on silica gel
(ethyl acetate) yields 22 mg of the title compound.
'H-NMR (CDCls); 5 = 1.91 (s, 3H), 2.68 (d, 1H), 3.04 (d, 1H), 3.87 (s, 3H), 5.21 (d,
1H), 5.80 (dd, 1H), 5.94 (d, 1H), 6.38 (dd, 1H), 6.57 (d, 1H), 6.87 {dd, 1H), 7.24 (dd,
30 1H), 7.84 (d, 1H).



WD 2009/ 065503PCT/ EP2008/ 009440 37 1HNMR (CDCI 3); 8 = 2.59 (dq, 1H), =

3.15 (d, 1H), 3.78 (s, 3H), 4.93 (d, 1H), 5.53 (d, 1H), 6.21 (d, 1H),

6.67(m 3Hyo20609Mé$xd3 1H), 7.13(t, 1H), 7.22 (t, 1H), 7.FGv/Krdooshbba0 To

50 ng (0.12 nmol) 5-12-Fl uoro-4- et hoxdtphenyl ) (2-trifluoronmethyl- 5

oxwanyOTe@\éllam no) - 1H- qui nol i n-2-one and 80 ng Cs2C33 in 0.5 ml

DVF are o 48 M of a 1M solution of met hyl nercaptan in DVF.

The m xture is stirred vigorously for 4 hours and water is added. The

aqueous layer is extracted with etLyI acetate, the organi c phases
washed with brine and dried over sofedyn sul phate. After renoval of

the solvent thin | ayer chronato?rn-h 6n silica gel (acetone in

hexane 10 50% vyields 27 ng of w1t e conpound. 1H-NWR (CDCI 3); S

= 2.09 (s, 3H), 2.87 (d, 1H), 3%06#(¢ ), 3.81 (s, 3H), 5.24(d,

1H), 5.88 (d, 1H), 6.22 (d, 1H), 6.68 AH), 7.23 (t, 1H), 7.38 (t,

111), 7.97 (d, 1H). Exanple 2 15 "

5-(12- (IEtthsquanvIIrretth) 1- (2-fl uoro-4-nmethoxvphenvl)-3,3,3-trif

| uor o- Mdr(o_wmbmr-Janlham-m)etﬂzbk\ﬁuwenolﬁznﬁ&hweelfé'rwuﬁibthfﬂ) 83 3-Bifluord-p-

5{[(2 Fluoro4rrethox I)(Z-trlfluororrethyl-

OX|ranyI) sraxyprapyiiag sl iQuinoliR2-gRe 80 ny Cs2C08 in 0.5 i

arg Zﬁoeé(ﬁ?@ 01114 Prilrﬁ&) éﬁ[(mharosﬁ 1168rBY4- nié%ﬁd%@?héﬁ&l ﬁt%roﬁlaﬁmyl-

mxture IS stlrred Vi gor ous hours and 1's ad

aqueous | exjranyhmetmlaminad’- ﬂmrh Wi-ayinolisaten ebtaines Imegamp&e §r$a§@s3 mg

washed wi I I

t he sol v¢1) Wé&“%}r@ 'hrong'i{i%hﬂg%n%/ggﬁé&lh cga&a%i%r%'gﬁe %fr']ﬁ&vt?lr?régptan

hexane SO%DMFeThtsrrﬁﬂumglscshrretiengdmdzsiyfmrﬁmumds aﬁﬂMtNN&e(dﬁ@d] Bhe S =

39, 5. 1PQIFoURIverss Bratipd with Stuh SrelEif. tippuarican g Wl Adiorine
1H), ﬂ) 38artd dridd-bver&o9Ring ulphbbe. After removal of the solvent thin layer
chromatography on silica gel (ethyl acetate) yields 14 mg of the title compound.
"H-NMR (CDCl3); & = 1.07 (t, 3H), 2.27 (dg, 2H), 2.69 (d, 1H), 3.06 (d, 1H), 3.88 (s,
3H), 5.20 (d, 1H), 5.79 (dd, 1H), 56.92 (d, 1H), 6.37 (dd, 1H), 6.57 (d, 1H), 6.87 (dd,
1H), 7.24 (dd, 1H), 7.84 (d, 1H).
15

Example 5

54[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-3,3, 3-trifluoro-2-hydroxy-2-
(methoxymethyl)propyllamino}-7-flucro-1H-quinolin-2-one

20  2.14 g (4.64 mmol) 5-{[(2-chloro-3-fluoro-4-methoxyphenyl)(2-trifluoromethyl-
oxiranyl)methyllamino}-7-fluoro-1H-quinolin-2-on obtained in example 3 are stirred

with 2.57 g (7.9 mmol) Caesium carbonate in 37 ml methanol. After 3 days water is
added and the aqueous phase is extracted with ethyl acetate. The combined organic
phases are washed with brine and dried over sodium sulphate. After removal of the

25 solvent flash chromatography on silica gel {methanol in dichloromethan 0 to 5 %)
yields 0.98 g of the title compound.



WD 20091065503PCT/ EP2008/ 009440 38 Exanple 3 5411-(2-Chloro-3-fluoro
4- met hoxyphenvl) -3, 3, 3-trifluoro-2-hydroxv-2- 5

(f met hyl suWP2080f06583 hy| ) pr opvl | am nol - 1H qui nol i n- 2- on&CT/EP2008/009440

2- Chl or o- 3-f | uor o- 4- net hoxybenzal dehyd@ 1g (6.2 mmol)

o a5 o MR BB R, T B B g sty iaa A SRR

hour at -9, 8.0%(del 1ANG.29(dd, MH)Tﬁlisqam By denh a&ld, 1. awida hﬂ-l)WB>d4U(ﬁe
is stirred another hour at -70C. 10 15 of a 1 M aqueous HCl

added and'Hhe reaction is war rred to arrbl ent tenperature over 18
hours. The reaction m xture is partitioned between diethyl ether and
wat er. The aqueous phase is extracted with diethyl ether, the

conbi Ped EBxamplecé phases are washed with brine, dried over sodium

sul fate and evaporated. The crude product is purified by

chromat ography on silica gel to yijeld 0.25 g 2-chloro-3-fluoro-4- 15
met hoxybenzal dehyde. 1H NWMR (CDCl 33 ,8.= 3.98 (s, 3H), 6.98 (dd, 1H),
7.75 (dd, 1H), 10.30 (s, 1H). 5-Am ng=~¢-fluoro-1H quinolin-2-one To a
sol ution of 2-brono-3-fl uoroani IM @5 g, 34.17 mmol ) and pyridi ne
(2.7 g, 20 34.17 mmol) in 20 nk, ci nnanoyl chloride (5.95g.
35.88 nol) in 10 M CH2C 2are added W se and m xture was refl uxed
for 30 mn. The reaction mxture is dilited with CH2C 2, the organic
| ayer washed with diluted HC saturat ed Na2C38 solution, water, and

-, ol ol 32.8 mmol)
o el R @?5&?&2 A ??""agﬁ%f*?n%‘go @#%i‘wﬁfi SRl
208 [_) dd |( ;omraayl\)vatemyl]amhm}m—ﬂimrp+1]tcf-&g?|g$gn-tzl:dr‘f ehstgmredfn? eaamipﬂa*B?Eb gﬂfr?nd
e rof | (NS4 M4 miopolPEReHuR pathgraer Ot sDarel AT f poufs watkr

extract edswdiiéd 3Rd BRNZQISH Ut AHasR a8 2RNECtBY WithCdth @l rdcethté NRRSE¥bined

yield 6.1 g 8-brono-2-chloro-7-
organic phases are washed with brine and dried over sodium sulphate. After

in 70

removal of the solvent preparative thin layer chromatography on silica gel (ethyl

16  acetate) yields 22 mg of the title compound.
"H-NMR (CDCl3); § = 1.15 (t, 3H), 3.39 (dqg, 1H), 3.42 (d, 1H), 3.51 (dg, 1H), 3.69 (d,
1H), 3.87 (s, 3H), 5.26 (d, 1H), 5.86 (dd, 1H), 6.18 (d, 1H), 6.33 (dd, 1H), 6.54 (d,
1H), 6.87 (dd, 1H), 7.25 (dd, 1H), 7.80 (d, 1H).

20 Example 7

5-{[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-3,3, 3-trifluoro-2-hydroxy-2-
(hydroxymethvh)-propyllamino}-7-flucro-1H-guinolin-2-one
250 mg (0.54 mmol) 5-{[(2-chloro-3-fluoro-4-methoxyphenyl)(2-trifluoromethyl-

25  oxiranyl)methylJamino}-7-fluoro-1H-quinolin-2-on are stirred with 353 mg (1.1 mmol)
Caesium carbonate in 3 ml DMF, 1.9 ml water and 0.5 ml DMSOQ. Water is added

o
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renoval . To a mi xture of 10 nl10% ol eumand 1.4 g (22.2 mmol) of

f um ng HNOBOZOW 6383 2- chl or o- 7-f | uor oqui nol i ne (4.8 g IFECTERPGF0PIiE
added portionw se. The mixture is heat¥d at 100C for 2 h. Additi onal
HNGB (0. 17 i S added and.stirred dditiopa The reaction
mxture | Ol SuROHE PrBSR T Byt B ol TebRmoned pEREE

t hr ough Sprhasea Qe wasaad withytsrirel éndze@bd o sheRing Bekhhbiee Adtet Ferioedl df the3
g (50 % bro%-é-chloro quorQS ni t roqui nol i ne g®7.540
mol ) of %OYﬁ'B S CEW“@*BQFFPI*‘N&&%"?%t(%a'lﬁﬂ%lfiq’i‘éh'af%“‘ﬁ@ p&dozt %100
Cfor 5 hy,épas@ @@b%?tmltféoéﬁrﬁbéﬁﬁ!ﬂ 16 mM of CH3COOH, 3.2 nl of H20
and 5 i conc. . The mXxture is poured in water, the forned

preci @t a1tl-d,>N|MR (CD%@DECB BBi60 k i1 H) 3171 d EtH)AB. &ond, 38), 5.84 €3, cdH)t .96 (dd,

v o10 L o TR 60187 8 A AT i 898 0T

8- br ono- 7- quoro 5-nitro-1H quinolin-2-one and 2.3 g (35.5 mmol ) of
HCOONH4 |n 10 of ethanol 0.1 g 10 % Pd-C are added, and stirred
for 2h at WB“’% solid di sappeared and then forned again. The
precipitate is filtered off, di ssolved in 3 mM of DVMBO and filtered
through silica gel. 15 m of vvater are added to 15 the eluate, the
precipitate is filtered off and @ EdTto yield 0.5 g (47 %

5- Ami no-7- fluoro-1H qui nolin-Z230ne.#1- 1- NVMR (DMSO-de); 5 = 6. 14 (dd,
1H), 6.20 (dd, 1H), 6.23 (d, 1H)3¥6 br, 2H), 8.06 (d, 1H), 11.50
(br., 1H). 5-{[ (2- Chl or o- 3-F o

4- met hoxyphenyl ) (2-tri fl uoronet hyl - oxi ranyOnet hyl | am no)-7- 20
fluoro-1H quinolin-2-one To 1.6 g (9 mmol)

5- amifo- 75 6+Chladd-#fiom-2-mathoxymhengl)-B. $9-td roxy-2-

2-chl oro3-fcljorr%- toI uene and 8 ni

1, 4- di oxahr€

LTSS d 24 WIgQliR-2-008 + ot r abut yl
orthoti tmrommmammo@bbﬁzél@@hmer 20 hours to 110C, cooled to

Col uti on: 1B 0BPRReChEoradbpranh ok anario e (147 suoll g

Vi gor ous| dirde®y némmaayndlﬁéﬂws nﬂﬁ?—lfsﬁi@é@d&ﬁb arml estdis Hrﬁ@l) %pmpyl
et hyl acet ate |s repeated two tinmes while stirring is doné under

refl d® arisopyanstesangd thegapdurate healed fer 20 boursrat 69FC) Aftepgoolmgalown to

nbi d f
conti e GpgeRH, FATSES 1L SMSSSL B UL ATALUS EESIOURo it
i n dichl oetbaleﬂharmn‘ltm%cBOrgach;ﬂ%ses(argw@sded with hyinef dried over sodium
5-{[ 1- (2chl 3-11 h | th d =f| -
7 i ot +SBleOa YR RIS /R0 b Tea R RogTd AT L inoidBhenyt
g/ai Qed Wi édn?]rlckislthﬁlcnllcjcllé aﬂu&ﬂ&l@enhd@(mqgﬁbn&sopmpﬁcé’rbﬁmc adidt- ﬁﬁimio)zof

- -_chl qro- 3-f| uor o- ox

71 uo uﬂtam hestebmes il Bhh Y B taimaos h et ederare de

i s added ag 9%[3@2‘5%@:0 (Hrh'étﬂyl‘sﬁ%ﬁfrtﬂhbﬁﬁnétﬁén)s\ﬁ@)nate at room
2009/ 065503PCT/ EP2008/ 009440 40 ours le it becones a clear

sol ut i on.tempefaiueg. Ader 80 senesthe mixiure is|qesfasl i -30°G@pth) prldpipracthylens
nm b-ur'lt-tl alrlﬁtlﬁlr{l?mr{sbg?uﬁﬁgﬁé:%ng b(?rjijel't‘ gcr)l}aﬂuglggrd overgid@eﬁ?(rﬁ JArer d\(}e hour
t he t enpeata¥Qit 24 oMM ot arexadsted at33QC 20d thenomixdgreas istirred @mpﬂ’@lrélour at -
addi t2i50n ?IJJE 130 ml ethanol and 36 ml of a 2 M aqueous NaOH are added and the reaction
is warmed to ambient temperature over 18 hours. The reaction mixture is set acidic
by addition of 100 ml 2 M aqueous HCI and partitioned between diethyl ether and
water. The aqueous phase is extracted with diethyl ether, the combined organic
phases are washed with brine, dried over sodium sulphate and evaporated. The

30 crude product is purified by chromatography on silica gel to yield 1.1 g 5-chloro-3-



Spreviously prepared

1-{t-butyl di met hyl sily1}-5-{[1-(2-chl oro-3-fluoro-4-

met hoxy pheWA 20pR6RYE i dene] am no} - 7- f | uor oqui nol i n- 2- onePEHFRIOIENIHM
THF is added over 30 minutes while thettenperature does not exceed

react i on Mot flerzalivds. oam ¢ BT bUr e B SRR EL, e
reiact i on hﬁr?xmw?aﬂehydaddﬁtlimlg of1. tsmmolatpethsmmcmmonate arel stiriede
the. aquectigorodpiyin g aliVESHEE G Rl TapuieRate SRSt s Gegunued for
or gani ¢ PY@AGErsUr w@t%h%dadaetdwhél eod$ pﬁﬂs@ré&fxtr%e@dtmwiemwbﬁnénme
t hen evaporated. Flash chromato cg\egfoy on silica gel (ethyl aaetate in

hexan® 50cqrabirgd9yaaniepaases arg ver spdipm-siltate agd evapergted. The crude
7T uor o ER0K it perfid by BAFHIRb R driiica) B NI AN higtane 0 t0 10%)
exanpl es ibqneld[ﬁé’ﬂlmg 5edhldrbes ﬂucbmammeﬂnmgrbmzmddhyfcfeer‘thMFU(IL‘IBOQ)]lEi €S.
1H NVR 6 3. 87 3 5. 49
(d, 1%1)(%&&(%!") ?%5(2"6’ %ﬂ& 5%%‘ é é%(s ]"FR’ 7.04(E1|:S 1H)H? 7.22
(dd, 1H), 7.44 (d, 1H), 8.31 (d, 1H), 11.63 (s, 1H). 20 To 65 ny

0.14 |
f—,_ {1 (@%%f(@ﬂéﬂqrp&ﬂwa mﬂwxypheWJ(?(téﬂqqrempw-@mwmmwmb?‘h

yl i am no) I olin-2-on and 92 ng (0.28 mmol) Cs2CO3 in
0.5 m Oézr)gw)g%eé%ggj m of a 1M solution of nethyl nercaptan in

DMF. The T Qt5dra(3 sinxil} 5-|amjnm7§fhmm§ll-&‘qtﬁlnohr2ra -cnelars] Q.63 g/@tmmoil)ss-

or gant ¢ SSBE MR RS pRTARsRhRR A ety 2Ra0] dreibtine are
After renamdteld @65 inlacetit yeidtaridd.a rhidgeabethir OTrtiegTaee Theomixdire i§ hegRld
E(étogyl acet 3 ? i £0 f 13q2-°023 cgole 2 t% ggor’tm'rtérlnggf%t%@d Aqyred mteﬁqyégbg%R
5. 21 (d, érl’ﬂ)nonﬁmgﬂuér% séllb'ﬁon @tﬁﬂ(&etaiéﬂs acﬁjéﬁgar(djﬂlxe n'laﬁiure@s Stirrédl,

1H), 6.87 (dd, 1H), d,
2009/ OGSWWFEMOUM@@@ @emarﬁ%nﬁjat@dzandsaﬁmm erﬂtbylac@ata igdepeated

4- met hoxvphig é&) wﬁ'l% g@’r Eg |§HJ)|f1 Jiélnf%rﬂ{y %ﬁg%hﬁsé%s Ltd {dpsPL@ahile they are

hydr oxvor oow am no uo ro qu no
still hot. The combined organic phases are concentrated and the residue is purified

20 by flash chromatography on silica gel (ethyl acetate, then methanol in
dichloromethane 10% to 20%) to yield 0.63 g of 5-{[1-(5chloro-3-fluoro-2-
methoxyphenyl)methylidene}-amino}-7-fluoro-1H-quinolin-2-one. 57 mg NaH (55% in
mineraloil, 1.4 mmol) were washed with dry THF and suspended together with 0.63 g
(1.8 mmol) of 5-{[1-(5-chloro-3-fluoro-2-methoxyphenyl)methylidene}amino}-7- fluoro-

25 1H-quinolin-2-one in 22 ml THF. t-Butyldimethylsilyl chloride is added as solid and
the mixture is stirred for 2.5 hours while it becomes a clear solution. In parallel 0.24
mi 1,1,1-trifluoro-2,3-epoxypropane in 6 mi THF and 2 ml hexane are cooled to
-100°C and 1.1 ml of a 2.5 M n-butyl lithium solution in hexane are added over 10
minutes while the temperature does not exceed -95°C. 10 Minutes after complete

30  addition the previously prepared 1-{f-butyldimethylsilyl}-5-{[1-(5-chloro-3-fluoro-2-
methoxyphenyl)methylidenelamino}-7-flucroquinolin-2-one solution in THF is added
over 20 minutes while the temperature does not exceed -95°C. After 3.5 hours at
-100°C 2 ml diethyl ether are added and the reaction mixture is warmed to room

temperature over one hour. The reaction is quenched by addition of saturated



5 To 66 nmg (0.14 mmol)

5-{[ (2-chl oro-3-fl uoro-4- net hoxyphenyl) (2-trifl uoronethyl oxiranyl) met
hyl ] am no} WP-2009485%#3 1H- qui nol i n- 2-on obt ai ned i n exanpl BCBERNE/QSH0g
(0.29 mmol) Cs2CAB in 0.6 mM DV are a%fded 16 p1(0 22 mmol ) of ethyl

' 20 h d
vt or 1 < atemrRHRR R bR g forie iR heatiayee s aasta
t he or ganasd ﬂm&ed«aw inkkthadied Weth LicHadnibtthat tey eomdR¥dWRyanic

sul phate. After reno of the salvent thin |ayer chromatography on

11 oo qephaseBiask WERbEd N NG, G5ed SvAESRHUTIIRNaS and drasbatRporated.

(1é ! 1N'VR Igl%bﬁ?mﬁogra%hgz)n(éhcagﬁl ﬁ_}%y?%ce%‘t@ |ré§59(arll_(620@§ gé% y@lci%%@(s

6 37 dd, mgigf, 5~ﬁ£$¢hl@ro—@fworcezeme‘(n@dypflewyl)(2Ftr@.1Io(amethlllel)cl,raw%ﬂlethd]-

3-f1
e R R el Ral s, 3 ver S ¢
Ezegzoxvn’m “NWR pPCOPW)] Sz (rif - TH) G 18 (W] A0k i6-FH)0Be 3 @01R),18154 (d,
mol
54[ ( 2- chl H'ri)@53ﬂﬁr {ddo i 5. AR {dh x\pnE:6 (¢ 2H1.16-94 (18r Bk t7iA BlilHang-88deny

| ] am no} | C r
with 2 5717?’WW%W@JEZ@E.?‘égzﬁ?ﬁgﬁ*a‘?%“ﬁ%hwpﬁéﬂﬂﬁ (IR Rghhrd 33
days Wt effitligroadtbgdroayiropyiiarainoed fiioptrd fquigolmnxgonet ed with et hyl
acetate. The conbi ned organi c phases are washed with brine and dried
over sodium sul phate. After renoval of the 25 solvent flash

chr f)gat ogﬁ(hpigy(Oo'nI mrﬁol):ﬁ-l{mbhlbrmkamm 2Lmeﬂlbx¥;blmmﬁ(ﬂ—ﬁl/nofbrhelh/§l %
ields 0.98 tit onpo 2009/ 065 P2008 09440
1% b ot er et Baliie) o TR oY Guinol 2T an arg ptirrad wih g 1l pRSENIGH L

(7 5053H) (5 3@ iff 8,55l DMF 32 24dtburs B 40°C. %%d&ﬁﬁhal v’bhh 67§J| ﬁ%ﬁdﬂuoriblacla

dd
5-{ 1ﬂ%( 2- (éﬁi’/ﬁ ae @dﬂPéjéﬁémﬁ W@ﬂH&@ﬁ%Eﬁd for fﬁﬂbélt %iaw@tai\ﬁo) CaSatusated; f

|( or o- erD Mh@WME&I&.@W.&Q&de hhd HePadkGoridiphAkE s ExtPitfed With Why

5- {[ ( 2- cracstate 3The gombinedrpghniz phasey B washed witl bdne ahgidried over sodium
suiphate. After removal of the solvent thin layer chromatography on silica gel (ethy!
acetate) vields 39 mg of the title compound.

20  'H-NMR (CD3;ODY); & = 3.49 (d, 1H), 3.78 (d, 1H), 4.14 (d, 3H), 5.48 (s, 1H), 6.12 (dd,
1H), 6.34 (d, 1H), 6.47 (d, 1H), 7.20 (dd, 1H), 7.52 (m, 1H), 8.10 (d, 1H).

Example 9

25  5-{[1-(5-Chloro-3-fluoro-2-methoxyphenyl)-2-(chloromethyl)-3,3.3-trifluoro-2-
hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one

Can be isolated as a product in the epoxide synthesis of example 8 after aqueous

ammonia chloride work up.

'H-NMR (DMSO-dg); 8 = 3.88 (d, 1H), 4.00 (d, 3H), 4.19 (d, 1H), 5.49 (d, 1H), 6.12
30 (d, 1H), 6.37 (d, 2H), 6.51 (d, 1H), 7.42 (d, 1H), 7.66 (s, 1H), 8.24 (d, 1H).



10oxi r anyOret hyl ] am no} - 7- f | uor o- 1H qui nol i n- 2-on obt ai ned i n exanpl e
3 are stirred with 84 ng (0.26 muvol ) Caesium carbonate in 0.67 m
et hanol . AWOg00ME33dUr s water i s added and t he agueous BUTAER003809440
extracted with ethyl acetate. The conbitétned organi c phases are washed
with brine and dried over sodium sul phate. After renoval of the
sol vent preparative thin |ayer chromatography on silica gel (ethyl 15
acetate) pk&mpte 28 Ny of the title conpound. 1H NMR (CDC13); 5 = 1.15
(t, 3H, 3.39 (dq, 1H, 3.42 (d, 1H), 3.51 (dg, 1H), 3.69 (d, 1H),
3.87 (s, 3H), 5.26 (d, 1H), 5.86.(dd, 1H), 6.18 (d, 1H), 6.33 (dd,
1H), 6.54 (d, 1H), 6.87 (dd, 1H (k25 (dd, 1H), 7.80 (d, 1H). 20
Exanple 7 5-111
-(2-Chl oro-3-fl uoro-4-nmet hoxvp @ ".3, 3, 3-trifluoro-2-hvdroxv-2-
(hydr oxvnet hvl) - propvfl am nol - 77 @ 031H qui nol i n-2-one 250 ny
(0.54 mmol) N o
5-{[(2-chk 303§'tif“ﬂd6?6£2 drBky20 BYYhéRYNI1-
oxi ranyene am no) - 7-fTuoro- quirnolTh-Z-on are stirred w

ng (1.1 rﬁr@ﬂ}i Caesi um carbonate in 3 Ml DWW, 1.9 mM water and 0.5 m

e R T R

phases ar23walsB&dnmot)H, b iriflucrod, Bl-repedympanfs d3umi FedFpdnad & miMeixane are

el € by T PSR 3o B9 I B
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1H), 596 dd, 1I—2 (d, 1 7.06 (dd,. 1H), 7.
(dd, 1H),@ r(yg)(rtp tg@ddﬂg@%(@ mmql@gNmethoxy -methylbenzamid in’ 38 mi THF

54114y ChhrLiBdldvieph Qn%nm%tawl\éﬁhs @éfr?abe.%t&e%-de@rf&t %S?éébdz gBYE! AMYr 5
(hydr oxynet hyl ) vl i am nol - 7-fl uor o- 1H oui nol i n- 2- one
r@loﬂ

5- Chl or o-Buyrs @b e mbdpﬂ%gmea@rggéded and the reaction mixture is warmed to
room temperature over 14 hours. The reaction is quenched by addition of saturated

ammonium chloride solution. The phases were separated and the aqueous layer is
extracted twice with ethyl acetate, the combined organic phases washed with brine,

15  dried over sodium sulphate and then evaporated to yield 2.59 g of Phenyl-{2-
(triflucromethyl)oxiranyllmethanone. 'H-NMR (CDCl3); § = 3.07 (dq, 1H), 3.38 (d, 1H),
7.50 (t, 2H), 7.65 (it, 1H), 8.07 (d, 2H).
2.59 g (12 mmol) Phenyl-[2-(trifluoromethyl)oxiranylimethanone are stirred with 8.8 g
(27 mmol) Caesium carbonate in 94 ml methanol. The reaction is quenched by

20 addition of water after 3 days. The aqueous layer is extracted with ethyl acetate, the
combined organic phases are washed with brine, dried over sodium sulphate and
then evaporated to yield 2.87 g 3,3,3-trifluoro-2-hydroxy-2-methoxymethypropan-1-
one. "H-NMR (CDCls); & = 3.42 (s, 3H), 3.89 (d, 1H), 4.23 (d, 1H), 4.55 (s, 1H), 7.47
(t, 2H), 7.60 (t, 1H), 8.01 (d, 2H).

25
To 194 mg (1.2 mmol) 5-amino-1H-quinolin-2-one and 300 mg (1.2 mmol) 3,3,3-
trifluoro-2-hydroxy-2-methoxymethypropan-1-one in 4 ml toluene and 1 ml 1,4-
dioxane are added 0.26 ml acetic acid and 1 ml tetrabutyl orthotitanate. The mixture
is heated over 20 hours to 110°C, cooled to room temperature and poured into

30 aqueous ammonium fluoride solution. Ethyl acetate is added and the mixture is



To 5 g (34 mmol) 4-Chl oro-2-fluorophenol and 416 ng (3.41 mol ) 4-

di met hyI am nopé&édl ne in 18 mM THF are added 3.7 m (37.5 mol)

i sopropyl WO 28 Aate and the mixture is heated for HCTRRIPUSOGII40
60C. After cooling down to roomtenperfture 2 MHC is added and the
aqueous p, [
phases arée}ﬁrc\/\e/gI *1@%86&& Ef&{):?(?ﬁﬁ\ﬁtg” el'gé ovearrgtssggfgrt?ﬁ? su??%ilﬁﬁg e%rgéfgzdcimth
evapor at egthylacgtatd. @ hé. @nihinsd prgzmid plaadesnare cancehtrated to vield quantitatively

mol) 1 Sosia SRR AsthBRereth VG4 BheGd Py duthal Thhg
5.1 m t eduideRi-2whensosl iy inamiol) idi mzzdhﬁhmﬁarﬁﬂ RetoAELtAS AL ENS 780

m (32.5 mmol) (trimethylsilyl)(trifluoronethan)sulfonate at room
t enperat uNg sofifurzporan drde @ie pHdedinkmyitivle Bortiens evet the-pried of @4hawrs.

Succassi VIS FEagHbR 8 dferitia B dihily & sauralldiritioni iR EHOHED <Bl Bo e
and t he ndiluted with svater andeethyranetate. Tbe phases arzssepacated Aberdquevbsiayer is

and 36 m are. added and the reactign is. warnmed
o anti erpeefiseyilh BV 16 BiReRediRoflS shoter FRkented winlBinE Sna
aci di ¢ bydrixdiddvier gddian é@ﬁh@ﬂe Aitdt mwaftr@lsoamlmtlﬂasﬁ thicoigegraghyean
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sodi um sul po : c f
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2009/ 0655U$P6:ﬁ88P2:1}®)877 0@ H40-)44.30 (pur3H )R 7150ddo b @B (diei)de. 1. 1
9(6.1 mmol ) 5-chl oro-3-fluoro-2- hydroxybenzal dehyde and 1.56 g (11.3
mol ) potassium carbonate are stirred vigorously in 11 nml DV while
0.7 mM mdbmthpleditde are added. Stirring is continued for 18 hours and
water is added. The aqueous phase is extracted wth diethyl ether,
the 5 conbi ned organi c phases are «dgi gd over sodi um sul fate and
evapor ated. The crude product is pu{kied by chromatography on silica
gel (ethyl acetate in hexane 0 t0{10F “to yield 570 nyg

28 [dghyfe, 1H NVR (CDCI3); 8 = 4.10 (d,
3H), 7.35(dd, 1H), 759(m 1191y, | (s, 1H. 10

5- (115- Chl or o- 3-fi uor o- 2- net hoxyphenyo(2-tai f | uor onet hyboxi ranyQret hy
| I ami80) - 7- fl uoro- 1H qui nolin-2-one To 0.54 g (3 mmol)

5-am no-7-fl yorg-1H qui nolin-2-one and. Q.57 (3 nu’;} -

chi o o- 3 St 2 et Mgt el HRnaRY--Glamt npmellhed.d Adrituerod:

1,4-di OX%Er@(y@r%ﬁﬁ’ur@&%ﬂtﬁﬁmﬂ%?h&oﬁﬁJZdor?é‘d 2.4 m tetrabutyl
orthotltana 2) mxture 1s heate over 17 hours to 110C, cool ed
to room t&FJes 48-d8enmal 5p£562r@u0r0n31ﬂua@ufém@hmmﬁnuwftrlﬂmrpmthyl-

sol uti on. xﬁ%ﬂ?ﬂ éﬁgﬁ%ﬁ[gk? w&qkﬂg&anfﬂé‘f éﬁlegan §§(éﬁ1[)ffad3 are stirred

vi gor ously ases are sSeparate
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of the solvent flash chromatography on silica ge! (ethyl acetate in hexane 0 t0100%)
yields 129 mg of the title compound.

25 "H-NMR (CDCl); 6 = 1.68 (br, 3H), 2.30 (d, 1H), 2.36 (br, 3H), 2.77 (br, 1H), 3.87 (s,
3H), 5.09 (d, 1H), 5.81 (d, 1H), 5.98 (d, 1H), 6.35 (d, 1H), 6.56 (d, 1H), 6.88 (dd, 1H),
7.32(d, 1H), 7.85 (d, 1H).



di chl oronet hane 10%to 20% to yield 0.63 g of

5-{[ 1- (5chl or o- 3-f | uor o- 2-

met hoxypheWP 2PPH683PF i dene] - ami no) - 7- f | uor o- 1H qui nol i n-ECTSERZ008HIPI4HY
NaH (55%in mneraloil, 1.4 mol) were®washed with dry THF and
suspende vvith0639(18mml) of

5-([1- (5%%%&4"?“ uor o- 2- met hoxyphenyOnret hyl i dene] am no) -7- fl uoro-
251H quinolin-2-one in 22 m TI-1E t-Butyldinmethylsilyl chloride is
added as solid and the m xture is $bij;sred for 2.5 hours while it
becones a clear solution. In parad 'l 0. 24 ni

1,1, 1-trifl uoro-2, 3- epoxypr opan g mM THF and 2 m hexane are
cooled to -100C and 1.1 m of 75 Ahsrsputyl lithiumsolution in
hexane are added over 10 m nutes A-w ke tenperature does not
exceed -95C. 10 M nutes after conplete E'30addition t he previously
prepared 1-{t-butyldinmethylsilyl}-5-{[21-(5-chloro-3-fluoro-2-

met hoxyp Higto-Sleneloaprintistho Baafludio2-Bydog@but i on in
THF i s added over 20 m nu] es. Wh | e the tenperature does not exceed
-95C. Af t@-@%@%ﬁ&@ﬁﬁ@@@t mlm&}r&@are added and the

react ison (goisto S oyt okl GMeRFahetha)Rishy MéBRtte. The

reaction is quenched by addition sat ur at ed
2009/ 0655tmiﬁcﬁnmmcglmg@42ﬂﬂua@am¢dmim1ﬁ ahITHiF are cooladt tooR0°ABNdR2.7 ml

Tayer 1o 288 B R S REOT ftndihe SR B ARG MBS B 0.
ar e was hdé.9ntriol )y, N#dlmeiha))quWdlmetwi urea sk pil dtHF anrechddeerat -70°C and the
evanor at e b3 el OB HARLY 708 K4 st bl TSRS Saded and the

5-{[(®-c rrbemrﬁs wanﬂé@to?ambtéamenmﬂwké 6¥ert 18 Adurs. m@bawmmrxaw G@ret h
yl]- am no}-7-fl uoro-1H qui noli -one 1H NMR (CDCl 3); —248&

1H), 3.1 gaac'm:onfp{)betv&equdlggmy! qp&r ary:l water. dTheﬂq;ueogs Qﬂ&%@ls e;p_qtq)acteg vy
(7 dd, 1H) d[&hﬁ%tﬁ&dthe]d&nbn%c%rgﬁﬁrc pHabes Sre¥dadiBd i brirfe, Hfied Bverdddium
5- 111 (5 sg;%@mwapgm@ Zheearud prsideat is purdfigcby chromategraphygorssifica gel

10trifl uq%ghy?ar@fgt%% KOS L P80 Pl il '04sY § 2 ridE Rk 8 29y AetROxTR-

(0.11
5- { [ (15- chhethgib8ntaridr tH-RIMR (DDEYp5en 8136((Br, 3H)f 3.90 (iomaH)d.08 (g, 3HY, @189 h

yl ] am no}-7-fl uoro-1H guinolin-2-on are stirred with 67 pl perchloric
acid (70%"14{{" é@éﬂ %!%F for 24 hours at 40C. Additional with 67 pl

per chl or igcaffil @5.1 mmol) 1,1,1-trifluoro-2,3-epoxypropane in 7.5 ml THF and 2.2 ml hexane
are cooled to -100°C and 2.03 ml of a 2.5 M n-butyl lithium solution (5.1 mmol} in
hexane are added over 15 minutes while the temperature does not exceed -95°C. 10

20 minutes after complete addition 0.57g (2.3 mmol} 4-chloro-3-fluoro-2,N-dimethoxy-N-
methylbenzamid in 10 ml THF are added over 15 minutes while the temperature does
not exceed -95°C. After 3 hours at -100°C 2.3 ml diethyl ether is added and the reaction
mixture is warmed to room temperature over 14 hours. The reaction is quenched by
addition of saturated ammonium chloride solution. The phases were separated and the

25 aqueous layer is extracted twice with diethyl ether, the combined organic phases
washed with brine, dried over sodium sulphate and then evaporated to yield 570 mg of
(4-chloro-3-fluoro-2-methoxyphenyl)[2-(trifluoromethyl)oxiranyllmethanone. 'H-NMR
(CDClg); 6 =2.99 (dg, 1H), 3.37 (d, 1H), 4.14 (d, 3H), 7.18 (m, 1H), 7.19 (m, 1H).



15 (70% are added and the m xture is stirred for further 48 hours at
40C. Saturated aqueous NHACI solution is added and the aqueous phase
i s extract W@ AWYW5¥Ehyl acetate. The combined organic p‘?fg'@%%?“‘ﬁ‘r‘o@%w
washed with brine and dried over sodi ut sul phate. After renoval of

th I [ Ll et hyl acetate
Vel de. 3o2us g (0 oAby AR AN AROS BRI BB | 5™ 330 (o
1H), 3. 78tifllorarrpthyboxirapd]msthandne sredsdirmed withH§22 fig 12.9(rdnhol) Ceiesiutr 34
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fluoraq-2- hydroxvpr. pbv_l | am. nol - 7-fl uoro- 1H qui nol i n-2-one Can be

i sol ated 2(€ V%?SB?SE*{A& g, drird @Ry ecdim sylphale jagd dhenqvanoraled to yielkl 262 mg
aqueous hl@r&ﬁ”ﬂ%r‘o@rﬁ%é&yﬁﬁenyl)—&:’. 3-trifluoro-2-hydioRPR (DMBO-d6) ;5 =
3.88 (d, 1H), 4.00 (d, 3|1), 4 Qéd, 1H), 5.49 (d, 1H), 6.12 30(d,
1H), 6. 3mmetoxgmpthygropantidone Hip, 27/mgA0 (1§, mime) 5-Am®-(-HuoroHH-aginlin-ge,

1H. WO 0 .

S’ 3, 3 (T LR b BreR P PARORG: b R Rhenid S rTugm s

IlH- qui golhhyuiiexy@mdh&g&;e%yqrmﬁan-bone in 0.45 ml tg!ur%ne agd 0.13 rlnl 1,4-dioxane are
uor g-2- - 2- met. hoxynme opan- \Jon i nmm .

0 Sl a1 2ge e S B DLPL P g ofptGhatbaThe Mvelse s hepted over

cool ed t 0 AQREIANDC, 200led @ rdbrd tSmPératupe bkl pbirfddl iHid xRleBlis ammdrium

mmol ) in hexane are added over 15 mnutes while the tenperature does
not excediiorgggolution.Nrthyliasetaie iscaddeg anddbe midure is sfirred gigetoushier $0 g

N- et hoxymiNufEt PRhSEHREefaldleB8ndtwd filfies extracted with ethyl acetate. The

combined organic phases are concentrated to yield quantitatively 5{[1-(4-chloro-3-

15  fluoro-2-methoxyphenyl)-3,3,3-trifluoro-2-hydroxy-2-methoxymethylpropylidenelamino}-
7-fluoro-1H-quinolin-2-one. The raw imine in 4.2 ml methanol is cooled to 5°C and
120 mg sodium boron hydride are added in multiple portions over the period of 72
hours. The reaction is quenched by addition of saturated ammonium chloride solution
and diluted with water and ethy! acetate. The phases are separated, the agqueous

20 layeris extracted with ethyl acetate, the combined organic phases are washed with
brine and dried over sodium sulphate. After removal of the solvent preparative thin
layer chromatography on silica gel (acetone in methylene chloride, 30%) yields 9.5
mg of the title compound.
'H-NMR (CD30D); & = 3.44 (s, 3H), 3.65 (m, 1H), 3.69 (d, 1H), 4.05 (d, 3H), 5.44 (s,

25 1H), 6.03 (dd, 1H), 6.30 (dd, 1H), 6.45(d, 1H), 7.12 (dd, 1H), 7.35 (dd, 1H), 7.94 (d,
1H).



10 are added over 15 minutes while the tenperature does not exceed
-95C. After hours at -100C 12 m diethyl ether are added and the
reaction n){V?tzﬂ?géM P¥3war med to room tenperature over 14 HoWFR2003{4q2440
reaction is quenched by addition of saturated ammoni um chl oride

sol uti on. glhgpRhgges were separated and the aqueous |ayer is
extracted tw ge wth ethyl acetate, the conbined organic phases
washed with brine, 15 dried over f\Odl um sul phat e and t hen evaporated
to yield 2.59 g of Pheny142- (tri®~,uqromet hypoxi ranyl ynet hanone.

1H- NMR (CDC13); 5 = 3.07 (dg, 1H), §&8 (d, 1H), 7.50 (t, 2H), 7.65
(ft, 1H), 8.07 (d, 2H) 2.59 g 1R
Phenyl [ 2- (tri fl uor onmet hypoxi rany t'ﬁanone are stirred with 8.8 g
(27 mmol ) Caesium carbonate i n®94 i thanol . The reaction is
guenched by 20 addition of water aft elays. The aqueous |ayer is
extracted with ethyl acetate, the conbi ned organi ¢ phases are washed
with brine, dried over sodium sul phate and then evaporated to yi
2.87 g 31 4G hlprosd-dlusrorZ-methoxvphamvh2-(athewmeatiid 13,31 3-triflugro-
(coa 3); idih-2-8ne3(d, 1H), 4.55 (s, 1H),
7.47 (t, To 194 ng (1.2 nmol)

5- am fo- 1H(4GhfaspiTh tzorof%rr@ﬂwwgoemg) @13, z—tnﬂmrrp-%e@oxymethy-z

trifluor y%ir dg;no t hoxymet hypropan-1-one in 4 m toluene and 1
m 1, 4- oxa 2 4dd6d 0.26 M acetic acid and 1 tetrabutyl

ort hoti t 8288 mg (D18d nnndl)(#e()hlsrda&a‘h:ecb-@wethaﬁypimmw[z-(mr:fﬁm@netrqm ed to

o ut | on SahyiImeRenaie obEmerhibceamrige die sHGPa Wig Bageng (1 Smmon
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Phases are separated and two tines extracted wwth ethylacetate
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R 1§ on Bryarai Pr-ERnd HEANIRIGPORY €ol G S o GE 486 B 0o

wat er andHy tayrlg dceH t$97(d1amhawd 201), aema(sat |yl 7. Waicaewﬂonssl(auem)
is extracted wit acetate, the conbined organi C@S ases are

wshol i IHZHMHD. S aTal B Bmice?-Bth- RS pd & meieiamrenl) 1-
the sol vqarcmb%sﬁtﬂebfoom'a&%w ?ﬂ)—é‘@ Iﬁ}r‘ﬂhﬁﬁ) gelm&x‘;m% ﬁg%

hexane 0 to 80% vyield e conpound
5 = 3.45 r{ropareﬁﬁoneen@zwml mlyeneaaod O¢t® mi Hyt-digxare are, adﬂeﬁ 3EBuI1a3:e@|d acld

(1é | )1H) 6. a&)@l (ftl n%"%tragut%%r(ﬁo’hta]ﬂ}e 17he3r91|>&1']9e |§ lﬁ')szateZJ O‘i%r @6 ho%'Fg to %@é

cooled to room temperature and poured into agueous ammonium fluoride solution.

20  Ethyl acetate is added and the mixture is stirred vigorously for 30 minutes. Phases
are separated and two times extracted with ethylacetate. The combined organic
phases are concentrated to yield quantitatively 5{[1-(4-Chloro-3-fluoro-2-
methoxyphenyl}- 3,3,3-trifluoro-2-ethoxymethyi-2-hydroxypropylideneJamino}-7-
fluoro-1H-quinolin-2-one. The raw imine in 4.7 mi methanol is cooled to 5°C and 180

25 mg sodium boron hydride are added in multiple portions over the period of 72 hours.
The reaction is quenched by addition of saturated ammonium chloride solution and
diluted with water and ethyl acetate. The phases are separated, the aqueous layer is
extracted with ethyl acetate, the combined organic phases are washed with brine and

dried over sodium sulphate. After removal of the solvent preparative thin layer



15 5-ff1-(2-Chloro-3-fluoro

4- et hoxvphenv% %dl am nonet hvl ) -3, 3,3-trifluoro-2-

hvdr oxypr op¥ STUP- 7- | uor o- 1H+ qui noj n-2-one 150 nof ERRA0883149
5-{[ (2-chl oro-3-fluoro

4- et hOXya'ﬁ‘rSﬁl\éltag{rng bh 'slﬁ@é@@?(é&\éld??@ ih3RethyIERE f&mloha@sm@}sy emgeoz Rigldt
quinolin-2-on obtained in exanple 3 are stirred 20 wit 1t Al um
per chl or athe thlRFomAatHar sieve in 3.25 nl (6.5 Mol ) of a 2 MTHF

he r eact TN R OHEOLAE 1 25T LA F I R R sl st Blandivaf 7R

et hyl aceﬂaﬁ,aOSA(Ht BH) IE&ﬁDQsahHQfS 0D eids aHY,8180 {(dg hIR cehw?twgrapbxd@rm)
silica gel %Z%J]y %é? i.n hexane 0 t0l100% vyields 1 of the
titletonpd 1 '1¥+ﬁ YOpbc13); 5 = 1.68 (br, 3H), 2.30 (d 1H),
2.36 (br, 3H), 2.77 (br, 1H), 3. 87(s, 3H), 5.09 (d, 1H), 5.81 (d,
1H), 5.98 (d, 1H), 6.35 (d, 1H), 6.56 (d, 1H), 6.88 (dd, 1H), 7.32
(d, 1H, 7 85 (d, 1H). WD 2009/ 065503PCT/ EP2008/ 009440 48 Exanple 12
541144- %] féP uoro 2- met hoxvphenvl) -3, 3, 3-tri fl uoro-2- hydr oxv- 2-
(et hoxvnet yP roovl |l am nol - 7-fl uoro-1H qui nol i n-2-one 5

(4-chl oro-3-fluoro-2-net hoxypheny0312-(trifl uoronet hyDoxiranyl | met hano
ne. 1g (6.2 mmol) 3-Chloro-2-fluor ':sole in 10 M THF are cooled to
-70Cand 2.7 mM of a 2.5 Mn-bwy ithiumsolution in hexane are
added. After 1.5 hours at -70 1 6.19 mol )
N, N11- di met hoxy- N, Nr - di met hy! EPrea THF are added at -70C and
the mixture is stirred another hour &t ¥70C. 7.5 mMl of a 2 M aqueous
HCl are added and the 10 reaction is warned to anbi ent tenperature
over 18 houyrs. The rectlon mxture |:? partitioned between di et hyl
et her g:Chlgnoss-§ - xygh =t gara2 A4y | et her,

the Com'(ﬁg&oﬂiﬁém@ %ﬁé@@lﬁbﬁ?%&%@ﬂmﬁolmﬂ%ﬁe d” ed over sodium
sul fate and evapor at e crude product s puritied by

chr omat ogtap®y men(0s2G meaplyel SHEr-(ArChinfet3fiuoro- meﬂmwpbemxb) 389-triflgoro-
yield 0. 59 04dxel tndeyrhdtA IS8 pMthife!-2H06r M H-quinolin-2-one of example 5

in 8.6 dichloromethane at -30°C are added 1.6 ml of a 1 M solution of boron

15  tribromide in dichloromethane under argon. The reaction mixture is stirred for 16
hours in a temperature range of between 0°C and 25°C. The reaction mixture is
mixed at 0°C with saturated sodium bicarbonate solution. After dilution with ethyl
acetate the batch is allowed to come to room temperature, stirred for 10 minutes and
phases are separated. The aqueous phase is acidified with 4 M HCI and extracted

20  with 10 % methanol in dichloromethane. After removal of the solvent preparative thin
layer chromatography on silica gel {(ethyl acetate / methanol 4 ; 1) yields 16 mg of the
title compound.

'H-NMR (CD;0D); & = 3.62 (d, 1H), 3.71 (d, 1H), 5.32 (s, 1H), 5.99 (dd, 1H), 6.30
(dd, 1H), 6.45 (d, 1H), 6.87 (dd, 1H), 7.38 (dd, 1H), 8.05 (d, 1H).
25



15net hyl benzam d 1H NMR (CDCt3); 8 = 3235 (br, 311), 3.49 (br, 3H),
3.98 (s, 3H), 6.99 (dd, 111), 7.13 (ddy 1H). 0.44 m (5.1 mmol)
1,1,1-trifluoro-2, 3-epoxypropane in 7.5 mMm THF and 2.2 m hexane are
cool ed ¢RjmL00C and 2.03 M of a 2.5 Mn-butyl lithiumsolution (5.1
mmol ) in hexane are added over 15 minutes while the tenperature does
not exceed -95C. 10 20 mnutes after conplete addition 0.57g (2.3
nmmol ) 4-chl oro- 3-fl uor o- 2, N-di net hoxy- Nnet hyl benzam d in 10 m THF
are added over 15 minutes while the tenperature does not exceed -95C.
After 3l-hourGompounddef generdl fdmslal| ether is added and the reaction
m xture is warnmed to roomtenperature over 14 hours. The reaction is
quenched by addition of saturatedg® Al ium chl oride solution. The
phases were separated and the 25 gqugous |ayer is extracted tw ce
with diethyl ether, the conmbined organi€hases washed with brine,
dried over sodium sul phate and then &vaporated to yield 570 ng of
(4-chl oro- 3-fl uor o- 2- net hoxyRkhe 2- (trifluoronmethypoxiranyl | methan
one. 1HNWR (CDCI3); 5 = 2.99 < NR- 37(d, 1H), 4.14(d, 3H),
7.18 (m 1H), 7.19 (m 1H).R=yO PCT/ EP2008/ 009440 49 285
ng (0.95 mmol ) (4-Chloro-3-fl g ]
(trifluoromethyl)oxiranyl | ndhanone 3
nmol ) caesium carbonate in 6.7 m netyand Thg reaction i s quenched
by addition of water after one day.RThe aquBMous Qayer is extracted
with ethyl acetate, the conbined organic phhlses 5 are washed with
brine, dried over sodium sul phate and then evaporated to yield 262 ny
1- (4-chl oro- 3-fl uoro- 2- met hoxyphenyl) (q, 3,3-trifluoro-2-hydroxy- 2-

met hoxynmet hypr opan- 1-one. To 27 nmg (0.15 mmol)

5- Am nc{rf/ﬂérje ,gor 0-1H-qui nolin-2- one and 50 ng (0.15 mmol)

1- (4-chloro-3-fl uoro-2-nmet hoxyphenyl)-3,3,3-trifluoro-2-

hydr oxy- 2- hox hypr o -1-one in 0.45 mM toluene and 0.13 m

1, 4- di oxang%r %gﬁg’&ﬁ‘gﬁ“ggﬂﬂ?nfe\ceti c acid and 0.12 m tetra butyl
orthotitanate. The mixturg is _heated over 20 hours to 110C, cooled to
room t enper a@tieastane BodR'eand R & apsestiandeashingarandsntiyis selecterddpm
Et hyl acetate is added and the m xture is stirred vigorously for 30
m nut eschldtrees dlsiodine, ampaadhed;and two tines extracted with ethyl
acetate. The conbi ned organi c phases are concentrated to yield
quantitati veRYismejdcted 4rophSaCH-EH,1 50-CH,-CHj, -S-CHs, -O-CHs, -OH and —CI:;
fl uoro- 2- met hoxyphenyl ) -3, 3, 3-tri fl uoro- 2- hydr oxy- 2- net hoxynet hyl prop
yli dengjgm no}- 7-fluoro-1H quinolin-2-one. The rawinmne in 4.2 n
met hanol 1s cooled to 5C and 120 ng sodi um boron hydride are added in

mul tiple pordl ve i hours. The reaction is
guenched by th%@i%?',tg’ns%\(étggpﬁséhggf g%‘rz?l%m chloride solution and
diluted with water and ethyl acetate. The phases are separated, the
aqueous 20 layer is extracted with ethyl acetate, the conbined

organi ¢ phases are washed with brine and dried over sodi um sul phate.
Af ter rdnovdbompounds sbgerenal forawda bacensdingita daiyet, stedadfiogr thehlston
silica gel (acetone in nethylene chloride, 30% vyields 9.5 ng of the
title comsisting.of 1H NVR (CD30D); 8 = 3.44 (s, 3H), 3.65 (m 1H),
3.69 (d, 1H), 4.05 (d, 3H), 5.44 (s, 251H), 6.03 (dd, 1H), 6.30 (dd,

1H), 6.58t1{(d-CRIbAR3-filiots-4(A@thokybheryl 3, 4 9riflddib-2-Ryddx{2- 1H) .

([methylsulfanylimethyl}propyl]Jamino}-7-fluoro-1H-quinolin-2-one;
5-{[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-2-([ethylsulfanyllmethyl)-

3,3,3-trifluoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one;



WO 2009/ 065503PCT/ EP2008/ 009440+50 Exagpl e 13
5-111- (4- Chl or o- 3-f |l uor o- 2- net hoxvohenvl) - 2- (et hoxvnet hvl)-3, 3, 3-trif
| uor o- 2- hydroxvproovl | am no}-7-fl uoro-1H qui nolin-2-one 5

5787‘3‘1‘%. i R2chioe s aRl HeIOIBRYAY s%?-ég%mffl zdf%g: (0. 95
| D-
D rLn&ﬁ%ﬁ%ﬁéﬁ%ﬁg>8t§1°parﬁﬁw”%t-ﬁ§%§%ﬁf€-yqﬁ% W@ﬂ O e Tl 622 g

1.9 Ca bonat 8 m etha Th {
GuienchenlbyZAabiore g sTovameino PhPTel 2 1o meteykdubdus | ayer i s

extracted with ethyl acetate, the conbined organic phases are washed
Wi th brtriﬂleQr0d21'hefdrcwerowdiamim}smﬂphm-éHandnmlhea-meaporat ed to yield
173 ng 1-(4-Chl oro-3-fl uoro-2-met hoxyphenyl

) - 3, 3, B-{[1HL+0loeo-3-fridnodymetitydph@nily-arR3strifiarpahhfdiong-2-1H NVR
(CDC13) 8 = 1. 20 (t, 3H), 3.60 (dg, 1H), 3.62 (dg, 1H), 3.79 (d,

" 1 (dd, 1 7.18
(dd 1I-(|)? 15 To I)pﬁoﬁ?&éﬂmné%ﬂtﬁr@ﬂHmﬁﬁgégﬂg %?)(%o (1H- qui :?)I i n-2-one

)a”?,lgoﬁﬁﬂ fj?’r%@%- -e%%%zéﬁsﬁﬂ%ﬁ ﬁ%géﬁiéq ﬁ%@ﬁ%@%ﬁ{ﬁyﬁdo. 4

0 1,4 0.11
bt t et RaBReRmSa pT IR O 0ma B nal N Ears over 30 hours 1o
1100 cooled to roomtenperature and g_our ed into aqueous amoni um

f I uor i de{[3dbdehlorn-3db.oreRymetiasyahenyls2etivsomathha3d-xt ure is

stirred vigorously for 30 m nutes. Phases are separated and two tines

ext r acttefluovot2rhgtroxypoetydamindiRa-floords il HeglinolgpBionephases are
concentrated to yield quantitatively 5-{[1-(4-Chloro-3-fluoro-2-

et hoxypl1eneidhloro-3-fluoro-4-methox gphenyl) -2- (dlamlnomethyli -3,3,3-trifluoro-2-
3,3,3-trifluoro-2-ethoxymet hyl-2- hydroxypropylidene am no} - 7-

fluoro . f e in.4.7 mM methanol is cooled
to 5C a%%g?géyl%ﬁl ?Jlnl%-BEgr%ﬁWang]rl e rfElbre added in multiple
portio r~the iodof 72 ctl i s quenched by
Podi £+ eruachRr BT Shelind H‘BPY'EE@%M Zind diluted with
water and ethyl acetate. The phases are_ separ at ed t he aqueous | ayer
is ext MyEreH- f“r?@@Wetabf@&’@@é‘uamﬁ@}goﬂ%?rﬁew&%ﬁn PhEses are

washed with brine and dried over sodi um sul phate. After renoval of
t he sola+Hmt{4gCkiprr-giflupscZhmethaypheni2 et 6tibd PG, BP2008/ 009440

trifluoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one; and

their salts, solvates or salts of solvates.

3. Enantiomerically pure compounds according to claim 1 selected from the list
consisting of

5-{(1S, 2R)[1-(2-Chlcro-3-fluoro-4-methoxyphenyl)-3,3,3-trifluoro-2-
hydroxy-2-([methylsulfanyljmethyl)propyllamino}-7-fluoro-1H-quinolin-2-one;
5-{(1S, 2R)[1-(2-Chloro-3-fluoro-4-methoxyphenyl)-2- ([ethylsulfanyllmethyl)-

3,3,3-trifluoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one;



51 chromat ography on silica gel (atetgpe in methylene chloride 30%
yields 3.2 ng of the title conmpound. 1H- NMR (CD300); 5 = 1.25 (t,
3H), 3.58 (dq, 1H), 3.59 (dq, 1H), 3.68 (dgq, 1H), 3.74 (d, 1H), 4.05
(d, 313%{(1@9?@)[(55(2 -Ghlbro8- r&@méﬁ&x&pﬁeﬁ@)—@dﬁa tﬂf oro®.43 (d, 111),

7.13 ( 4 (dd, . 7.93 e 14 105411

-(2-Ch f - dr oxv- 2-
(hvdroﬁrgg?)ﬁ(?% (H'ge}@%x&r‘q%tﬂmé%%gﬁ&ﬁﬁo}? ﬁ?—&&uﬂhé"’iﬂﬁg@% Bé To 100 ngy
(0 20

5- ([ 1- ( é%% %ﬁwﬁrﬁ?h@m%ﬂwwﬁwmn@@@ﬂmm%v'&z hydr oxy- 2-
(met hoxymet hyl ) propyl | am no} - 7-f | uor o- 1H %w nol i n-2-one of exanple 5
in 8.6 dBSHindoreHukeoatpropdienine}-ddieso-15quinoli-2z0me;M sol uti on of
boron 15 tribrom de in dichloronethane under argon. The reaction

m xt ur &-{(4 Ss LSH[Me@-Chiord-G-haro st-metlaotypipayirB.8,8-trifunge-»f bet ween 0C
and 25C. The reaction mxture is mxed at OC with saturated sodi um

bi car bmm&(ysgi(ﬁgar%&ynéftﬁﬁrpr@wqﬁm.ﬁa}-wmr@hWhu.ﬁemﬁ@tm .he batch is

all owed 'to conme 1o roomt errpera stirred for 10 m nut'es and

h f h 4 MHO and
gxﬁfgitigq%%\%ﬂ?%i oo-rl[r(g?’h@%b iC Ig?gg@t%;‘\:g‘:’é[hﬁ%r eér renoval o?n
th | vent t | | |
(ethyl %@E@&ﬁﬁ%&%ﬁm ip?owl eré»né?-z-i’f ﬁgfﬁv hofiE2rorsie compound.
1H NVR ( cosoo) 3.62 (d, 1H), 3. 71p§; 5.32 &s, 1H), 5.99
(dd, 119-{(76, Q&)[(Id(@ Chigyo-3eflupgot4tmetipgxy eeyl) hlorpetilBg (dd, 1H),

8.05 (d, 1H). 25 52 Cains
3,3,3-trifluoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one;

5-{(1S, 2R)[ [1-(2-Chloro-3-fluoro-4-methoxyphenyl)-2-(diaminomethyl)-3,3,3-
triftuoro-2-hydroxypropyllamino}-7-fluoro-1H-quinolin-2-one;

5[(1S, 28)[1-(2-Chloro-3-fluoro-4-hydroxyphenyl)-3,3,3-trifluoro-2-hydroxy-2-
(hydroxymethyl)propylJamino}-7-fluoro-1H-quinolin-2-one; and

their salts, solvates or salts of solvates.

4, Use of the compounds according to formula | of at least one of claims 1-3 for

the manufacture of pharmaceutical agents.

5. Use of the compounds according to formula | of at least one of claims 1-3 for

the manufacture of pharmaceutical agents for treating inflammatory diseases.

6. A pharmaceutical composition comprising a compound or formula (1) or a
pharmaceutically acceptable salt thereof as defined in claim 1-3, and a

pharmaceutically acceptable adjuvant, diluent or carrier.



1. Conpounds of general fornula I (I)ggherein R4 is a

741 uor o- substi tuent; at least oné Rl, R2 and R3 is present and
each independently is selected fromchlorine, fluorine, and nethoxy;
R5 is selected from S CH2-CH3, -0-CH2-CH3, -S-CH3, -0-CH3, -CH and
-C; and their salts, solvates or salts of solvates. 2. Conpounds of
ggﬂg 2![7i'];18r flloggelﬁ ?&rﬁ%é%é]@ff%g@?é Stmﬁémnsi&l)&ﬁésegf g]énoemaf%?mmasltaccording
4- met hoxyphenyl) - 3, 3, 3-tri fl uoro- 2- hydr oxy- 2-

([ met hyipSlairahyvarsitihe leping stera@ire peffPiBed- 1H qui nol i n- 2- one;
5-{[1-(2-Chl oro-3-fluoro 4-nethoxyphenyO-2-([ethyl sul fanyl]nethyl)-

3, 3, 3-tatep lakor o- 2- hydr oxypr opyl ] am no} - 7-f | uor o- 1H qui nol i n- 2- one;
53 5-{[1-(2-Chloro-3-fluoro

4- met hoxyphenyl y3, 3, 3-tri f I M@y o- 2- hydr oxy- 2-

(et hoxynet hyl ) propyl ] am na} - 7- 1 uor o- 1H qui nol i n- 2- one;
5-{[1-(2-Chl oro-34luoro 4 pheny1) - 2- (et hoxynet hyl ') - 3, 3, 3-
trifluoro-2- hydhoxypr opyl - f 1 uor o- 1H qui nol

5-{[ 1- (2-Chl or 043-f | uor g*4-Yret gxyenyl )-3.3,3-tri

- (hydr oRyset propyl ] am n@ly'7-f | uor o- 1H Gub<rel

5-{[1- (&( 0- 3-f | uor o- 2ret+hoxxypphenyl) - g @ i

- (hydroxysethyl ) - propy! aorpedireladd Uuor o- 1H- grdg#ol i <
5-{ 0- (5-®nl or o- 3- f | uor o- 2- et hoxypheny1) - 2- fchl or onet hyl ) - 3, 3, 3
trifluoro-2-hydroxypropyl]am nol-7-fluoro-1H qui nolin-2-one;
5-{[1- (2- Chl{8) o- 34l uoro (IV)

4- met hoxyphenyl) - 2- (di am nonet hyl )-3, 3, 3-trifl uoro- 2-

hydr oxygeepy! ] am no) - 7-f | uor o- 1H- qui nol i n- 2- one;

5-([1-(4-Chl oro-3-fl uoro-2-net hoxyphenyl)-3,3,3-trifluoro-2-

hyd

5-{[ 1- (4-Chl or o- 3-f | uor 05 2- net hoxyphgny1l) - 2- (et hoxynetdyl ) - 3, 3, 3-
3yl ] am no}-7-11 ©- 1H qui nol i re; and

their sa,[vt S, solvatg¢ salts of so;\,\/at és. 3. Epantiongrically pure
conpounds e Chaym 1 se om t he i sting of
R

ydr oxy- 2- (met hoxynet hyl ) propyl ] am %;;-f | uor o- 1H qui nol i n- 2- one;




5-{(1S, 2R)[1-(2-Chloro-3-fluoro 4- n'eggloxyphenyl )-3,3,3-trifluoro-2-
hydr oxy- 2- ([ met hyl sul f anyl ] met hyl ) propyl ] am no) - 7- f | uor o- 1H qui nol i n-
2-one; 5-{(1S, 2R)[1-(2-Chloro-3-fluoro-4-nethoxyphenyl)-2-

([ et hyl sul f anyl t hyl) - (

. . ) .
3,3,3-trifluoro:2-hydroxypropyl]am no)-7-fluoro-1H QL)I nol i n- 2- one;
54 5-{

4> hg&%ﬁﬁﬁéﬁ %e_a%@%f'ﬁ’\{qoﬁéu@fﬁ@%s as given in claim 1 and R is Cy-Ca-alkyl and
hydr oxy- 2- ( met hoxynet hyl ) propyl ] am no} - 7-f | uor o- 1H qui nol j n- 2- one;
5-{( 1S,MQ@PP§H§ 2lkaiimstalszakalins garth r'?é@ﬁ@x?&ﬁ@ﬁi}ﬂ»@%@ﬂﬁﬂ%ﬂ?e@%%-) -
3,3,3-trifluoro-2-hydroxypropyl]am no}-7-fluoro-1H qui nolin-2-one;
5-{( I'S, 25)[1-(2-Chloro-3-fluoro-4-nethoxyphenyl)-3,3,3-trifluoro-2-
hydr oxy- 2- (hydr oxynet hyl ) pr opynam no} - 7-f | uor o- 1H qui nol i n- 2- one;

5-{( 1. 2S)prbckss Stepad)aacérding do 2iamathiortpd emnlfadiuid 8 ihtdrfadaites 3f
hydr oxy- 2- (hydr oxynet hyl ) propyl j am no} - 7-f | uor o- 1H qui nol i n- 2- one;

5-{ (I SerdRilidrrh 8@y ensradtdizéarintia r{%éﬁémrﬁ%%}g%néﬁl‘:r&hﬂgﬂl%)'

3,3,3-tri1fluoro-2-hydroxypropyl]am no}- o- IH qui nol 1 n- 2- one;

5-{(1s, - (2- Chl or,0- 34 : -

4- rr]?lt hd-%é%bﬂd}’/'gj géb?q@yt%g} q@gé?ﬁ%%im??%%torr;ula II[. to |T|neszof gener:l formrlsa
Lo {1 e bR T b il e st bRhos 2 oner (119
hydr oxyphenyl ) -3, 3, 3-trifl uoro-2-hydroxy- 2-

(hydr oxynet hyl ) propy! ] ani no} -f | uor o- 1H qui nol i n- 2-one; and their
salts, solvates or salts of sx 4. Use of the conpounds
according to fornula | of af

on@ oficl ai
agutical dients for tped
qr maceut i cal——Tompdsi t Rer
formula (1) ors = ar maceutrii@my, dng/oasmke pt ak
inclaim1-3,%and a pharmaceutical |y acceptabl e adjuvant, diluent or
carrier. 55 7.Process for the manufacture of the conpounds of
general formula Kllhccording to claim 1, wherein the $\¥) | ow ng steps
are perforned: step a): 56

wherein R', R%, R3and R* have the meanings that are defined in

claim 1 and R is C4-Cys-alkyl.

9. Process step b) according to claim 7 for the manufacture of intermediates of
general formula VI, characterized in that metallated trifluoroepoxipropane V, either in
a racemate or in an enantiomerically pure form, is reacted with imines of formula IV

at low temperatures to yield epoxides of general formula VI



(M) (1) wherein all residues have the59efi niktions as given in claiml
and Ris Gd-at-alkyl and Met nmeans al Kalinetals, alkaline earth

nmetal s, alum nium copper, silicon or tin. 8. Process step a)
according to claim7 for the manuf agf ure of internmedpates of general
formula IV, characterized in that nzal dehydes of <gép€Fal fornula I
are reacted with substituged qui ncﬁn\e am nes of forjula Ill to

i mnes of generaHl for IV in the présence Lewi .8 _aci ds and/ or
iti (I1V) (V) whergin R2, NR3and R4 have

t he neani|
9. Pr oceR’s
interned%. es~of genera la VI, characterized i t nefallated
trifluordepoxi propane V, either in a racemate or ing N
enantiomerically pure form is reacted with inmines of formila IV at

| ow tenperatures to yield epoxides of general forrmula VI wherein R1,
R2, R3and R4(INMave the meanings that are defined in cf\) m 1l; and
either no separation is perforned or subsequently a separation of
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7 for the manufacture of conpounds of general fornula I,
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racemate or 1n an enantionmerically pure rea with
conpounds of

dig%r‘éera}l fgr nul arﬁ)&- %{lﬁt , wher eby Met neans
al kal i net al <'AAPEPARCEPHRPTRTE s, al uni ni um copper, silicon or
tin and R5 has the definitions as defined in claiml1, in the presence
of Lewis acids, .or are opened by cyani des, am nes, al cohols,
t hi oal cohol es, hal ogeni des and/or water in the presence of bases or
st rong .ot iRrogesesient ¢ adoerding dorp@imdsfasfthe ereaudactiioy oftempowRis of
CF30H
general formula [, characterized in that epoxides of general formula VI either in a
racemate or in an enantiomerically pure form are reacted with compounds of general
formula R®-Met,
whereby Met means alkalimetals, alkaline earth metals, aluminium, copper,
silicon or tin and R® has the definitions as defined in claim 1, in the presence of
Lewis acids, or are opened by cyanides, amines, alcohols, thioalcoholes,
halogenides and/or water in the presence of bases or strong protic acids, to yield

compounds of general formula |

(V1) (1)



CF3 R5- Met (Vi) (1) 58 rein Rly R2, R3, R4 and RS

have the neanings that are defined in"Claim11, and either no

separation is perforned or subsequently a separation of
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following steps are perforned: step a):
diasterecisomers is performed.

11. Compounds of general formula VI according to claim 9,

(V1)

in form of a racemic mixture or as an enantiomerically pure isomer.

12.  Process for the manufacture of the compounds of general formula 1 according

to claim 1, wherein the following steps are performed:

step a):

nBuli, -80°C - (-100)°C

(Vi)

step b):




(M11) step b): 59 (MI1)(IX) step ckp whérein all residues
have the neaning as defined in claim1, Mt neans al kalinetals,

al kaline earth netals, alum nium copper, silicon or tin, and Ris
Cl-C4- alkyl. 13.Prggpss step c) according to claimgfor the

manuf act ure of conpounds of general formula I, characterized in that
ket ones of téf&;?cﬁ]-' X) either as a racemate or in an enantionerically
pure form are cofdensed with substituted am no qui nol ones of type
(I'11) to imnes and subsequently,or sinultaneously reduced to yield

conpounds fornula | 60 fiérein R, R2, R3, R4 and R5 have the
meani ngs that are indicated i iRl and Ris gs defined in claim
11, and ei ther no separfp i ST|performed progubsequently a
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wherein all residues have the meaning as defined in claim 1, Met means
alkalimetals, alkaline earth metals, aluminium, copper, silicon or tin, and R is C4-Cs-

alkyl.

13.  Process step ¢) according to claim 12 for the manufacture of compounds of
general formula |, characterized in that ketones of type (IX) either as a racemate or
in an enantiomerically pure form are condensed with substituted amino quinolones
of type (Hl) fo imines and subsequently or simultaneously reduced to yield

compounds formula |
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a PDE4 inhibitor including an inhibi t% of the isoform PDE4D;, a
sel ective p.sub2. adrenoceptor agoni st selected from one of

et aproterenol, isoproterenol, isoprenaline, albuterol, salbutanol,
formoterol, Saluet Q1ok? F&Erﬁb‘tﬁrﬁl Rﬁ‘ﬁavé)frfa RieaRMdsRat Qletiﬂbfc‘a{éﬂ in claim 1
nmesyl ate, pirbuterol’ or indacaterol; ~a nuscarinic receptor

ant agoni st o(.f or aml.e a.M_ M or M3 antagonist, such as a
sel ect i%ﬂeﬂt ﬁésﬁ‘ﬁt '8%54'9)?%&@(:111,5% pratropi um brom de, tiotropium
brom de, oxitropium brom de, pirenzepine or telenzepine;, a nodul ator
of chenoki neeithef &t saParation isdierfasmed eisubsebentty a seppEdioriafase
function.

diastereoisomers is performed.

14. A combination of a compound of formula (1), or a pharmaceutically acceptable
salt thereof, and one or more agents selected from the list comprising:

» a PDE4 inhibitor including an inhibitor of the isoform PDE4D;

e a selective B.sub2. adrenoceptor agonist selected from one of metaproterenol,
isoproterenol, isoprenaline, albuterol, saibutamol, formoterol, salmeterol,
terbutaline, orciprenaline, bitolterol mesylate, pirbuterol or indacaterol;

» a muscarinic receptor antagonist (for example a M1, M2 or M3 antagonist,
such as a selective M3 antagonist) such as ipratropium bromide, tiotropium
bromide, oxitropium bromide, pirenzepine or telenzepine;

» a modulator of chemokine receptor function; or,

¢ an inhibitor of p38 kinase function.



