103264 pct NOVEL BENZAM DES, PRODUCTI ON THERECF, AND USE THERECF AS

MEDI CAVENYS 2PA0%i08%ent invention relates to substituted beRQUER2088/061024
am des of general formula | R7 5 wherein the groups and radicals Rl, R2,
R3, R4, R5, K
R7, X and Y are as hereinafter defined, including the tautoners, the
stereoi somers, the mxtures and the salts thereof. This invention further
rel ates to nedi canents containing a conpound of formula |I according to the
invention and the use of a conpound according to the invention for 10
prepari ng1°§2ﬁ‘é8FEarrent for the treatment of respiratory conplaints. This

i nvent i on NOWELBEENZARIIBES; PRODUTTIGR THEREOR! ANTS 652 HERESF K%%@@i&ﬁ@%n% d a
conmpound according to the invention. In the literature, conpounds that
have an inhibitory effect on the enzyne p38 mitogen- 15 activated protein
( MAP) ki nidmepresent piventisadlatdstb@ubstititdd beRoid H&d bmRftlsiBR BEn&hl oRRRL T at ory
conpl aints, particularly chronic obstructive bronchitis (COPD) and asthma
(cf. E.g. Journal of Allerg§{ and dinical | nmunol ogy 2007, 119, 1055-1062
and Drug Di scovery Today 200 18, 479-486 and the literature cited

t herein). 20Publi shed I nt e Liolal App.icatign WO 2005/085202 ( Merck)
descri bes conpounds of Beneral Nf or Al - kAr ?--Z4Ar3 1, wherei n
Arl, Ar2, Ar3, Z Y and Rg-@r eHas H\]Iawerei n, as inhibitors von
tyrosine- and Raf-kinases that can he useqizi nter alia for the treatment of
di seases caused, nedi ated 25and/ or propagated by angi ogenesis. WO

2010/ 026 09BERCTHERDONY 406 18BIAR, R* R RR*, R%, R®, R, X and Y are as hereinafter

defined, including the tautomers, the stereoisomers, the mixtures and the salts thereof.

This invention further. relates to medicaments containing a compound of formula |
according to the invention and the use of a compound according to the invention for
10 preparing a medicament for the treatment of respiratory complaints. This invention
further relates to processes for preparing a medicament and a compound according to

the invention.

In the literature, compounds that have an inhibitory effect on the enzyme p38 mitogen-
15 activated protein (MAP) kinase are proposed, inter afia, for the treatment of respiratory
complaints, particularly chronic obstructive bronchitis (COPD) and asthma (cf. E.g.
Journal of Allergy and Clinical Immunology 2007, 119, 1055-1062 and Drug Discovery
Today 2007, 12, 479-486 and the literature cited therein).
20 Pubiished International Application WO 2005/085202 (Merck) describes compounds of
general formula
Y

J

2

Art=N" ARz —ar

R

wherein Ar’, A%, Ar’, Z, Y and R? are as defined therein, as inhibitors von tyrosine- and
Raf—ki_nases that can be used inter alia for the treatment of diseases caused, mediated

25  and/or propagated by angiogenesis.

Published [nternational Application WO 2005/086904 (Amgen) claims compounds of

general formula



wherein X, Y and Arl are as defined therein, as nodul ators of
t he PPARyW@%%B?@?mmgThe inventors are rot aware that benzanPHEE2Q00/06HR4
present general structure have ever been described as inhibitors of the
enzynme p38 MAP-kinase. Aimof the invention The aimof the present
invention is to disclose new substituted benzoic acid am des, 10
particularly those that have an effect on the enzyne p38 MAP-Kki nase. A
further aimof the present invention is to indicate substituted benzoic
acid anmi des that have an inhibitory effect on the enzyme p38 MAP-Kki nase,
invitro andigdr iR vivo, and have suitable pharmacol ogi cal and/ or

phar macoki net i operties, in order to be able to use them as
nedicanen%s. 1 further aimof the present invention is to provide new
phar maceuf'itr osjtions which are suitable for the prevention and/or
treat ment of respiféﬁqry conplaints, particularly CCPD and asthna 20 The

i nvention al so se yt t roque a ces for r|n ounds
accor di ng '?eéelf‘hg’ﬁvgntl '0 aR e B E‘ET? @fn B‘?%@@ of tﬁ%@’%ﬁpﬁyn will
be appar eetegitor.t he skilled nman dlrectly fron1the f oregoi ng remar ks and
those that follow 25 Gegenstand the invention In a first aspect the
present invention relates to heteroaryl oxy-substituted benzoic acid am des

of gerer alhefiovenibra are notvdvedreitinat RehzarhitiedRbf the préeznegérerhistiseiuas hagk dvepm a -

no'% o 8En ottt ok ngihe BEE MARIRSRE I Geonronl kot 1 e

C3_8- heterocycl oal kyl , C840- heteroaryl, cyano, carboxy, Cl4-

Aim of the invention \
The aim of the present invention is to disclose new substituted benzoic acid amides,
10 particularly those that have an effect on the enzyme p38 MAP-kinase. A further aim of
the present invention is to indicate substituted benzoic acid amides that have an
inhibitory effect on the enzyme p38 MAP-kinase, in vifro and/or in vivo, and have
suitable pharmacological and/or pharmacokinetic properties, in order to be able to use
them as medicaments.
15
A further aim of the present invention is to provide new pharmaceutical compositions
which are suitable for the prevention and/or treatment of respiratory complaints,
particutarly COPD and asthma.

20 The invention also sets out to provide a process for preparing the compounds according

to the invention.

Other objectives of the present invention will be apparent to the skilled man directly from
the foregoing remarks and those that follow.
25
Gegenstand the invention
In a first aspect the present invention relates to heteroaryloxy-substituted benzoic acid

amides of general formula |



al kyl oxycarbo nitro, am no, di-(Cl4-alkyl)-am no, hydrox

Cl_6- al kyW&ﬁOWQ?Sﬂg? while R8 may be pa¥tly or conpletely fP%@FP?@P@&’UZ‘}
and/ or may be substituted by one or nore substituents L, and wherein in
het er ocycl oal kyl groups a net hyl ene group nmay be substituted by CO SO or
SO2, and wherein Rl is not hydrogen if R3 denotes hydrogen, and R2is
L2-R9, wherein L2 is selected froma bond, 0, CO NH, CONH NHCO SO SO,
S2NH, NHS02 and Ci - C4ai kyl ene wherein Rg is sel ected from hydrogen,

“hal ogen, Cm al kynyl, C2_6-al kenyl, C3,9- cycloal kyl, C4_8-cycl oal kenyl,
Car het erocycl oal kyl, C6_10 &ryl, C6_10-heteroaryl, cyano, carboxy,

Cl4- al kyl oxycarbonyl, nitrg m po, di-(Cl4-al kyl)-am no, hydroxy, nore
substituents L, and wherei the al kyl gyougs nentioned optionallyone or
two CH2 groups may be eREhangedfo anﬁf%‘?[’NR", 5 wHerein in the
cycloal kyl groups mentiongdOonéi or ORG:Nzl;gr oups may be repl aced

i ndependent|ly of one another by NRS5Z» O, ), SO or SO2 and one or two
CH groups may be replaced by N, and 10R3is L3-R10 wherein L3 . is selected
froma bomkreid, CO, NH, CONH, NHCO, SO SO2, SO2NH, NHS02 and

Cl- C4al kyl ene 15wherein R10 is selected from hydrogen, hal ogen,

Cl 6-al kyl, C2.6-al kynyl, C2_0-al kenyl, C3. ircYcloal kyl,

C4_8-cyclmal kggy)-R, C3_8- heterocycl oal kyl, CO_10-aryl, C5_10-heteroaryl,
cyano, carboxy, Cl4-alkyl oxyc, arbonyl, nitro, am no, di-(Cl-alkyl)-am no,
hydroXy, Cl1-5- al kyl sul phanyl 20wherein R10 may be partly or conpletely
f1 uori natybranlisleldBi fishn SEHdL DUtes NBY, caneH ONHEDY, 805 Wt sbUgntsHso, and

‘wherein R3 is not hydrogen if Rl denotes hydrogen, 25R4i s’ L4-RI1
and C4-Cy-alkyléne,

where Rs is selected from hydrogen, halogen, Cqg-alkyl, C,¢-alkynyl, C, s-alkenyl, Css-
10 cycloalkyl, Csg-heterocycloalkyl, Cg.qg-aryl, Cs.io-heteroaryl, cyano, carboxy, Ciu-
alkyloxycarbonyl, nitro, amino, di-(Cy4-alkyl)-amino, hydroxy, C,.g-alkylsulphanyl,

while Rg may be partly or completely fluorinated and/or may be substituted by one or

more substituents L, and

15
wherein in heterocycloatkyl groups a methylene group may be substituted by CO, SO or
S0, and
[ wherein R' is not hydrogen if R® denotes hydrogen, and
| 20
R? is L,-Rg,
wherein L; is selected from a bond, O, CO, NH, CONH, NHCO, SO, S0,, SO.NH,
NHSO, and Ci-Cs-alkyiene
25
wherein Rg is selected from hydrogen, halogen, C, ¢-alkyl, C,g-alkynyl, C.¢-alkenyl, Csa-
cycloalkyl, C,s-cycloalkenyl, Cjg-heterocycloalkyl, Csigaryl, Csqo-heteroaryl, cyano,
carboxy, Cjg4-alkyloxycarbonyl, nitro,- amino, di-(Cy4-alkyl)-amino, hydroxy, Ci¢-
alkylsulphanyl,
30

wherein Ry may be partly or completely fluorinated and/or may be substituted by one or



V\herel n L4 is ected froma bond, 0, CO NH CONH, NHCO, wherein R11
is select 8¢ %0 @ﬁ?marogen hal ogen, am4no C _6-al kyl, CS_SE’(E-VEF%(QPWTQZ“
C3. 30het erocycl oal kyl, trifluoronmethyl, difluoromethyl, cyano, carboxy,
Cl4- al kyl oxycar bonyl, di-(C A-al kyl)-am no, Cl4-al kyl sul phanyl, R5is
Cl_8-al kyl, wherein L5 is selected froma bond, NH, Cl_3-al kene-NH, NHCO
CONH, wherein R12 is Cl1_6-al kyl, NH (CL. 3- aI kyl) 2, C3_8-cycl oal kyl ,
C3_8-heterocycl oal kyl, OH, Cl4- 5al kyI sul phanyl, Cl14-al kyl sul phi nyl ,

Cl4-al kyl su n ycl oal kyl sul phonyl ami no, R7is Cl_6-al kyl,
trifluor o‘??@'ferﬁH%SytH%WCi'f ?rﬂfgr oet hyl , X, Y i ndependently of one anot her

denote N or G R13 V\/nerel n X and Y cannot both 10be N and R13 is sel ect ed
or| chl orine, Cl4-a trifluoromethyl,

from hydro
Cl4- al kyl‘ﬁ'g‘ife'”t I F UErs hé’(‘l’ﬂﬂ?yme& “P’F%PBV@%HW ghdweyaHe, IrPMESs ”E?é(l B8t ed

fromH, Gxhahded for &.ahdlbrNRY | uoroet hyl, cyannethyl, acetyl,
nmet hyI sul phonyl, C6_10-aryl net hyl, is select ed from anong hal ogen,

cyano,” Cl1_6-al kyI G m al kyl oxy, am no, Cl-3-
al kyl ami nghdzdif- |ﬁ|tké’|c9§6§]@ﬂ¥dr@ﬁ;bd“ﬁneﬁttéﬂéd%ﬁl¥@i de CHL-dtoups may be replaced

al kyl sul p ot rifluoroneth 0 3-al koxy, di f | uor onmet hoxy,
trifl uordﬂ&%ﬁ?n e g et es P Vd%q 16Y ﬁg a$fa eSO BAVGICH Sipugs

pr ef er r edmaybe eHpmat byRL ang sel ect ted from hydr ogen, hal ogen, Cl _6-al kyl,
C2_6-al kynyl, C2_6-al kenyl, C 25 cycloal kyl, C3_rcycl oal kyl - C1_3-al kyl,

C6_10-aryl, C5 10- heteroaryl C5_10- heteroaryl C1_3-al kyl,

C14 abkynéhrbOQMAR1 cyano, anlndcarbonyl, Cl4al kyl - anlnocarbonyl,
di-(C1_3-al kyl)- anlnocarbonyl, pyrrolidin-1-yl carbonyl,
{piperidin-l-ylcarbonyL, nmor phol i n-4- yl carbonyl, piperazin-1-ylcarbonyl,
4- (Cl4- alypergini LQeléas?éleﬂztéd Yofa e bsomdl .0,ceOb M, CENHANHEAEY 50X SR BTINH,

nitro, arR"_igo2 Cl¢ C?-bﬁ-%lk?fgngo’ di-(ClL_3-al kyl)-am no, pyrrolidin-1-yl,

15 wherein Ry is selected from hydrogen, halogen, Cig-alkyl, C,s-alkynyl, Cog-alkenyl, Cs.
_ g-cycloalkyl, C4g-cycloalkenyl, Css-heterocycloalkyl, Csqs-aryl, Cs.ip-heteroaryl, cyano,
carboxy, Cjis-alkyloxycarbonyl, nitro, amino, di-(Ci4-alkyl)}-amino, hydroxy, Cjg-

alkylsulphanyl

20  wherein R4 may be partly or completely fluorinated and/or may be substituted by one or

more substituents L, and
wherein R’ is not hydrogen if R' denotes hydrogen,
25 R'  isLRy
wherein L, is selected from a bond, O, CO, NH, CONH, NHCO,
wherein Ry, is selected from hydrogen, halogen, amino, Cys-alkyl, Css-cycloalkyl, Cas-
30  heterocycloalkyl, trifluoromethyl, difluoromethyl, cyano, carboxy, C;.s-alkyloxycarbonyl,
di-{C44-alkyl)-amino, Cy4-alkylsuiphanyl,

R®  is Cygalkyl,

35 R6 is L5-R12,



30 norpholin |pera2|n 1-yl, 4-(Cl4-al kyl)pi perazin-1-yl, C1-4-

aIkyIcarbB%&?HH%ﬁ@g Cl4- al kyl sul phonyl ahi no, hydroxy, Cl_6- BER&P0PI061024

C3g- cycl oal kyl oxy, C6_10-aryl oxy, Cl_4-al kyl sul phanyl, Cl4-al kyl sul phi nyl

and Cl4- al kyl sul phonyl , sel ected from cyano, hydroxy, Cl_3-al kyl oxy,

acetyl am no, nethyl sul phonyl am no and C1_ 3-al kyl, and wherein in

cycl oal kyl groups one or two nethyl ene groups may be substituted

5i ndependent|ly of one another by 0, S, CO SO or SOQ2, and wherein in

N- het er ocycl oal kyl groups a net hyl ene group nay be substituted by CO or

502, 10 wherein Rl is not hydrogen if R3 denotes hydrogen, and R2 is

sel ected {h&EINNYHK Qegé‘(ﬁed ﬁ%ﬁl bdod, NHO®, 2lalt@RYINH, Seico abdMy |

C3. 7-cycl oal kyl -C14- al ky

C _6-al kyl carbony1-01_3- aIkyI C5. 10- heteroaryl - Cl4-al kyl, Cr cycloalkyl,

G _6-al ky, k CMfLeal c Y, _
\l\lﬁé’éﬁqz@]x IS C al@(l MF] (@63 Ié}{( r)z, @3.9%9&1(!)3]3()9 %et%%l%&ﬁ(&& no C1_4

car boxy, 15am no, | carb am no, ~ Cl4-7al
Cl_4- & ky%%&%ulpf@@xbcamlkys@hmwl. %eﬂusvlédﬂwnyl r@acsfcuszfyalkylﬁldpmwwno,t he
above- nentioned al kyl , al kenyl, al kynyl and cycl oal kyl groups may be
partly or 7corrpl et el £ uori nat ed and/ or mono-, di- or trisubstituted by
i denti calRor df fhenbk t”f|29r0§ftﬂ§|3\t|=|ﬁ%néﬁﬂu§f0§§wéct ed from Cl_3-al kyl, cyano,
hydr oxy, Cl1_3-al kyl oxy, am no, al kyl anm no, -(C1_3-al kyl ) ami no,
acetyl am no, methyl sul phonyl ani no, C5_10- aryl and C5. 10het eroaryl,
wherei n iRY thé“%ﬂ@?ﬂe@@cﬁf@en@ﬂihﬁin@ﬂd@n@ a5rC- Rvm“@ﬂ@i@%@ﬂ%\’mjﬂn@tpbqtbnal I
be 250:ex0RANeRE R, Pk SBlerReY iidm 'N%rog%?fu@hﬁb 'cﬂlohﬁ@ (.91 IEQW &ﬁﬁﬂor&ﬁ%ﬂSOH,
nmenti oned_one or two CH2 group be repl aced ent | one
{anot her Hy-ngikyloxy, trifuoreme ofi"ﬂwmamxbﬂ@d @ranpwo CH groups nmay be
repl aced by N, and 30 R3 is sel ected from hydrogen, hal ogen, Cl4-al kyl,
C2_6-al kynyl, C2_5-al kenfy C3_6-cycl oal kyl,
trifluor dﬁet hy$ , SaleftedorEmBt HW C’rw@i'ﬂdsxyT 1driiflueipriyiox wyarmethil o eostk hoxy,
d| f 1 uor oréthexp h&wm,w@mrﬁgﬁﬁr bonyl, Cl4-al kyl am nocar bonyl , ‘

(Cl 3-al kyl') - am nocar bonyl ,” car boxy, Cl4- al kyl oxycar bonyl, ami no, Cl_
354 aPkyl am no, -(C1_3-al kyI )-am no, Cl_4-al kyl carbonyl am no,

C1_4- al kyl sul W%@héh@ﬂiﬂﬂ&n among halogen, cyano, Cie-alkyl, C,¢-alkyloxy, amino, Ci.s-

alkylamino,  di-(C,s-alkyl}-amino, Cq-alkylcarbonylamino, diffuoromethyl, Cy4

<

alkylsulphonylamino  trifluoromethyl, hydroxy, Ci.5-alkoxy, difluoromethoxy,
trifluoromethoxy, acetylamino, Ce.1garyl and Cs.jo-heteroaryl.
20

In a preferred embodiment

R' is selected from hydrogen, halogen, C;s-alkyl, Czﬁ-alkynyl, Cz_g—alkenyl, Csr
25 cycloalkyl, Csrcycloalkyl-Cys-alkyl, Ce.1p-aryl, Cs.io-heteroaryl, Cgqo-aryl-Cy_z-alkyl, Cs_1o-
heteroaryl-C,.s-alkyl, C14-alkylcarbonyl, cyano, aminocarbonyl, C4_s-alkyl-aminocarbony,
di-(C4s-alkyl)-aminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
ylcarbonyl, piperazin-1-ylcarbonyl, 4-(C;.4-alkyl)-piperazin-1-yicarbonyl, carboxy, C;.-
alkyloxycarbonyl, nitro, amino, Cj-alkylamino, di-(Css-alkyl)-amino, pyrrolidin-1-yl,
30 piperidin-1-yl,  morpholin-4-yl,  piperazin-1-yl, = 4-(Cy4-alkyl)piperazin-1-yl,  Ci4
alkylcarbonylamino, C,4-alkylsulphonylamino, hydroxy, Cqg-atkyloxy, Cs.y-cycloalkyloxy,
Ce-1o-aryloxy, Cq4-alkylsulphanyl, C;4-alkylsulphinyl and C,4-alkylsulphonyl,

wherein alkyl, alkenyl, alkynyl, cycloalkyl and heterocycloalkyl groups may be partly or
35  completely fluorinated and/or mono- or disubstituted by identical or different substituents



wherein R3 is not g/drogen I f Rl denot es hydrogen, R4 is selected from
_hydr ogen, VEIRIYPRPPS C3_6- cycl oal kyl, trifluoromethyl, diflRGHERRICAPE1024

cyano, carboxy, am nocarbonyl, G _3- al kyl am nocar bonyI
- (C13al kyl ) am nocar bonyl 5akcal kyl oxycar bonyl, am no, G _ral kyl am no,
-(C1_3-al kyl )am no, hydroxy, Cl-4- al kyl oxy, d _ral kyl sul phanyl, R5 is
Cl4-al kyl, 10R6 is selected from am no-Cl13-al kyl, di - (Cl4-al kyl ) am no- C14-
al kyl, C3_6-cycl o-al kyl am no- C1_3-al kyl
hydroxy Cl_3-al kyl , G _3-al kyl sul phanyl - 013 al kyl, CL_3-
Cl_3-al kyﬁ@ﬂt%fé?fmcymo @yamwCm@fkw’%ykwe&ﬂaw@ymwﬁylpl@aylemmo and C;.
cycl oal kyl gy gyl am no, Cl_6-al kyl sul phonyl am no,
C3. 6- cycl oal Kyl sul phonyl ami no, Cl4- 15al kyl sul phinyl, d _ral kyl sul phonyl,
R7 is selected fromaral kyl, trifluoronethyl, pentafluoroethyl, XY

I ndependeidr¥inoin @ t esd rNney bot h
20r epr esent rl\flnar:l gﬁozﬂ?’g gguggtgggfrrom hynﬁqgen%f)ﬁ%éplrﬁl%@ﬁ%h%%éﬁg%

Cl- al Ryl ,ndsnenfemsfepagnothryby Oxy,; CO1S2-4| trifl uoromet hoxy,

di f | uor onet hoxy, cyano RN is selected fromH, 1, 1,1-trifluoroethyl,
cyanonet hyl , acet met hyl sul phonyl, C610-aryl rret hyI 25 L selected from
among f | (B16rei8 in &\%wemﬁéﬂlo%mrarws Tethyleng groyp Majobe subsiuted by CO or
trifluoragefhyl, hydroxy, d _ral koxy, difluoromethoxy, trifluoronethoxy,
acetyl am no, nethyl sul phonyl am no and cyano, 30wherein by the C6_10-aryl
groups nmentioned in the definition of the above groups are

10 wherein R’ is not hydrogen if R® denotes hydrogen, and

R? is selected from hydrogen, Cqs-alkyl, C,s-alkenyl, Cg-alkynyl, Ca.z-cycloalkyl-Cq 4~
alkyl, Cig-alkylcarbonyl-Cys-alkyl, Cgqg-aryl-Cis-alkyl, Csp-heteroaryl-C,4-alkyl, Cs,-
cycloalkyl, Cqg-alkylcarbonyl, Cs.r-cycloalkyl-carbonyl, cyano, aminocarbonyl, carboxy,

15 amino, Cy4-alkylcarbonylamino, Cis-alkylsulphonylamino, Cq4-alkyloxy, Ce.1p-aryl, Cs.iq-
heteroaryl, hydroxy, '

wherein all the above-mentioned alkyl, alkenyl, alkynyl and cycloalky! groups may be
partly or completely fluorinated and/or mono-, di- or trisubstituted by identical or different

20  substituents selected from C,s-alkyl, cyano, hydroxy, Cis-alkyloxy, amino, ‘- Cis-
alkylamino, di-{C4s-alkyl)amino, acetylamino, methylsulphonylamino, Cg.4g-aryl and Cs.qo-
heteroaryl,

wherein in the alkyl groups mentioned one or two CH, groups may optionally be

25 exchanged for O and/or NRY,

wherein in the cycloalkyl groups mentioned one or two CH, groups may be replaced
independently of one another by NR", O, S, CO, SO or SO, and one or two CH groups
may be replaced by N, and
30
R® is selected from hydrogen, halogen, Ci4-alkyl, Csg-alkynyl, C,salkenyl, Cs-
cycloalkyl-C, s-alkyl, Cae-cycloalkyl, trifluoromethyl, dfﬂuoromethyl, hydroxy, Ci4-
alkyloxy, trifluoromethoxy, difluoromethoxy, cyano, aminocarbonyl, Cy4-alkyl-
aminocarbonyl, di-(Css-alkyl)-aminocarbonyl, carboxy, C44-alkyloxycarbonyl, amino, Cs.
35  salkylamino, di-{(Cys-alkyl)-amino, Cjs-alkylcarbonylamino, C,s-alkyisulphonylamino,



meant phew&] or qgﬁhthyl groups, which may be nono- or disubstituted

i ndepende 8 another by identichl or different grouBSTEP20R(P61034
t he heteroaryl groups nmentioned in the definition of the above-nentioned
groups are neant a pyrrolyl, furanyl, thienyl, pyridyl, indolyl,

benzof uranyl, benzot hi ophenyl, quinolinyl or isoquinolinyl group, 5or a
pyrrolyl, furanyl, thienyl or pyridyl group is neant, wherein one or two
nmet hyne groups are replaced by nitrogen atons, or an indolyl,

benzof uranyl, benzot hi ophenyl QU|noI|£y or isoquinolinyl group is neant,
wher ei n off '?EH?Hﬁéet 9gARdT BT defsieshwirogan, aced by nitrogen atons, 10
wherei n the above-nentioned heteroaryl groups may be nono- or
dISUbStItUIed i ndependent!|ly of one anot her identical or different

groups L;R is selggieq fpm hygipgars Grzaled %ﬁypkﬂaw, triflyeragiriing- difverpeistl. al kyl
groups ”deahé %Iarrb%k)ﬂhémﬂa@@&%hﬁyi”&@%ﬂ@@ﬂﬁﬁocaﬁlﬁyf a&ﬂ(@”%lﬁy!?érﬂﬁocar%onyi

st er eoi soners he m xtures and thé salts thereof parti cu

physi og?‘efa@"‘X}O’@/@E@Sf‘Hbl amig, t §1{3ﬁé‘fYE’61m0 281Gy saﬁ{b\tllﬁ’é‘lmfbr é’fyéqué,d Cia

enbodi mendikfxy &, sakeshl ﬁiar{y; om hydr ogen, fluorine, chlorine, brom ne,
Cl_4-al kyl, trifluoronethyl, _6-

cycl oal kyl , cyano, ani nocar bonyl Cl_4-al kyl - ani nocar bonyl, 25ami nocar bonyl ,
car boxy, @15‘&}1QJaHé{(| oxycar bonyl, amno, O _calkylam no, di-(C13-alkyl)-
am no, pyrrolidin-1i-yl, piperi d| n-1-yl, norpholin-4-yl, acetyl am no,

met hyl sul phonyl am no, hydr oxy, O _cal kyI oxy, trifluoronethoxy,

di f | ugr orpet @%léc?é%ﬂfr&ﬁ.a‘imﬁ&)@ |3%¥Hyp®@ﬂlkyléf\ﬁ\ﬁ6 el Q-aﬁ(pﬁ dﬁm %@QHWW‘@ '

al kyl', cycl oal kyl and N-heterocy grou

|
‘di subst i ta¥f¥d be Cﬂ/@l@ﬂ'ﬁv@mm%mafkwbr @mﬂdﬁh‘bsflrgt eu%hws %pbfaﬂéoyiﬂmaﬂwyano
hydr oxy, rﬁie:%rrﬁllJwtpgié(lkylacetr%%f@’a-ﬂ@i hyl gyl Bmﬂgutbﬁéﬂwaéaﬁl%ﬁl _Scalkyl,

and wherein in the cycl| oal &g oups nmentioned one or | ene’ groups
may be s AYASURNYGCraalsylen ﬁﬁ%v PheRY-CGincAlltyér %e&yl@@wlas@zo arfésan t he
above- rrerﬁyb@amgcmbhﬁw%%y@gﬁldgﬂulp%ﬁwam@ [y 2|8 %fél@agylgﬂmywn@ecw
substituted bY wherein is not hydrogen if denot es
hydr dgen.alkylsulphinyl, CM-alkyisulphonyi

R’ is selected from C,-alkyl, trifluoromethyl, pentafluocroethyl,

X,Y independently of one another denote N or CRy3, wherein X and Y cannot both
20 represent N and Rys is selected from hydrogen, fluorine, chlorine, C,g-alkyl,

trifluoromethyl, hydroxy, C,4-alkyloxy, trifluoromethoxy, difluoromethoxy, cyano,

RY is" selected from H, Cisalkyl, 1,1,1-trifluoroethyl, cyanomethyl, acetyl,
methylsulphonyl, Cg_1o-arylmethyl,

25
L selected from among fiuorine, chlorine, bromine, Cis-alkyl, difluoromethyl,
trifluoromethyl, hydroxy, Cis-alkoxy, difluoromethoxy, trifluoromethoxy, acetylamino,

methyisulphonylamino and cyano,

30 wherein by the Csqp-aryl groups mentioned in the definition of the above groups are
meant phenyl or naphthyl groups, which may be mono- or disubstituted independently of

one another by identical or different groups L; and



In another preferred enbodinent RL is selected from hydrogen, fluorine,

“chl ori ne, VOr WA al kyl, trifluororfethyl, C3_6- cycl oal RyI/EP20p8161024

am nocar bonyl , Cm al kyl - am nocar bonyl, di-(Cl_3-al kyl)- am nocarbonyl ,

car boxy, Cm al kyl oxycarbonyl, am no, Cmal kyl am no, di-(Cl-al kyl)am no,

pyrrolidin-1-yl, piperidin-21-yl, norpholin-4-yl, acetylam no,

nmet hyl sul phonyl am no, hydroxy, Cl4-al kyl oxy, trifluoronethoxy,

di fl uoronet hoxy and Cl14-al kyl sul phonyl, wherein RL is not hydrogen if R3

denotes hydrogen. 10 In another preferred enbodi nent Rl is selected

f r om hydrtBr hetareayi greups Riepliones in thedefimitionrat e pbovetmgntionsd groups are

15triflu t By by ersg) § 0 r i t . In

anot her o oray £ ol s Rty s by RGO, rerRan R S

C3_6- cycl Gankpyl-oriseayinpinyl 9mogl kyl , C3_6- cycl oal kyl ami no- C1_3- al kyi ,

pyrrolidinyl-Cl_3-al kyl, piperidin-Cl_3-alkyl, azepanyl -

Cl_3-al kyl , pi perazi nyl - Cl_3-al kyl , nor phol i nyl - C1_3-al kyl , honopi per azi nyl -C

1_3- alkyior iryeelyldifvanyly frégAvher eyridyl aapug,is, meantq Wheedin sinkyar, two methyne

trifluor QiBlfYare rdRSERANS nifdhdCS8MRONY! . Cl_4-al kyl - am nocar bonyl,

di - (C1_3-al kyl ) -am nocarbonyl, piperazin- 1-ylcarbonyl,

nmor phol i n-4-yl carbonyl, carboxy, Cl_4-al kyl oxycar bonyl, am no,

Cl4- al kyl @HrAdolfE3bbnnFhog! Bé’rlz%fﬁicf&enﬁ?éﬂiﬁd’lmypﬁzj %Méasﬁ%«ﬁr lﬁ% e,

pyrrolidin-1- yl; piperidin-1-yl, piperazin-21-yl, norpholin-4-yl,

Cl_3- al ky¥hessin 9 tihmeamrifivafioraips3ne pRplaceH ivdinfrozep |aiamno,

pi perjpdi n- 3-yl am no, piperidin-4-ylam no, pyrrolidinyl-Cl_3-al kyl am no,

pi peridin-Cl_3-al kyl -am no, piperazinyl-Cmal kyl -am no,

{mor phol i herén 4thgl eppvaringBtioneshhsiaseardz iIgRBHPSCMaya bRy Moagi s, diggkstiiutegri no,
et hyl 5U|ir&%§)@mj 1 one BNGthet bylidBiticaf-Sr dirs ;

pi peri di n- _3-§Iml¥yl oxy, pi per)’;aizi nyl - 02_3%14%%/“8%%(/9;:,

nmor phol i nyl C2_3-al kyl oxy, honopi perazi nyl - C2_-3-al kyl oxy, wherein the above

ment i onedykdiy! uni6aC siafldkdtheAnse, Nnb @il emEntiSRld MikyI A YRS Yo StraigntoNo-

or disubstituted b}/1 identical or different substituents sel écted ffom

C1_3-1al kyhainQrdrnchedi no, G _a- al kyl ami no, di - (C1_3-al kyl ) ani no,

acetyl am no, nethyl sul phonyl am no, hydroxy and Cral kyl oxy, -and

the tautomers, the sterecisomers, the mixtures and the salts thereof, particutarly the

physiologically acceptable salts thereof.

20

In another preferred embodiment

R' is selected from hydrogen, flucrine, chlorine, bromine, Ci4-alkyl, trifluoromethyl, Cz -
cycioalkyl, cyano, aminocarbonyl, Cy4-alkyl-aminocarbonyl, di-(C4_s-alkyl)-
25  aminocarbonyl, carboxy, Ci4-alkyloxycarbonyl, amino, Cis-alkylamino, di—(C1_3-aIky!)-'
amino, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, acetylamino, methylsulphonylamino,

hydroxy, C,_4-alkyloxy, trifluoromethoxy, difluoromethoxy and C4_s-alkylsulphonyl,

wherein the above-mentioned alkyl, cycloalkyl and N-heterocycloalkyl groups may be
30  mono- or disubstituted by identical or different substituents selected from cyano,
hydroxy, Ci3-alkyloxy, acetylamino, methylsulphonylamino and Cys-alkyl, and
wherein in the cycloalkyl groups mentioned one or two methylene groups may be
substituted independently of one another by O, CO or SO, and in the above-mentioned
N-heterocycloalkyl groups a methylene group may be substituted by CO or SO5, and
35  wherein R is not hydrogen if R® denotes hydrogen.



wherein in the above nmentioned cycl oal kyl groups one or two nethyl ene
groups me¥/OR1YBEOLY t ut ed i ndependent | ¥ of one anot her by OPRAHEP#I0EEI2Ad
in the above-nenti oned 10N het erocycl oal kyl groups a nethyl ene group nmay
be substituted by CO or SO2, and wherein optional all the NH groups
contained in the above nentioned groups are replaced by N-Me, N-Et, N-Pr,
N-acetyl and N SO2Me. isln another preferred enbodinent R2 is selected
from hydrogen, Cl4-alkyl, tetrahydrofuran-3- '

yl am no- Ctral kyl , pyrroli d| nyl - C1_ral kyl , pi peridinyl-Cl_ral kyl, azepanyl - C1_
3-al kyl, piperazmyl G 3-alkyl.4-( 1, 1, 1

-trifl uorm%'hgwe} p[@fép@da&h%dgméml - C1_3-al kyl , 4- cyanonet hyl -

20pi perazin-1-yl - C1_3-al kyl, honopi per azi nyI Cl_3-al kyl,

nor phol i nyl - C1, 3-al kyl , N-(pyrrol i din-

3-y1)- N(F@Ls%e@aéﬁlfm oge'ln $|u6hn‘fé"d1PYFaéoérbﬁ|ﬁr{é @rth it 1@} k(g

al kyl )am no-C2_3 3-al kyl yam no-Cl_3-al g -(Cl 3I'<6yl)am
no- C233- (ﬂyglgplr—l gyﬁnﬁo C@ngnqgaklgqnyl C1.4-alkyl-aminocarbony di-(Cz-alkyl)-
N- (pi per 'aﬁimﬁ(‘{éa)rb&‘nr( (Eé}b@lWYdh&adey%rb%nﬂ' lé)ﬂmo %P@élkﬂ?rﬂh‘lba@ (O GhkyBr
al kyl, C1_3-al kyl --am nocar bonyl ,” pi perazi n-1-yl car

mor phol i A0, RY&OHGRIFY], ramrwm -1- yb5n%9h%lWr4—yln@cetmmrr@ymeﬁanla@inhaﬁylamn@,

pyrrol i dwyUrdSkF/ 1c; Yhilk I@*a/ p@r"ﬂu@rdrﬁbtlloxyy | difluBloRRAREY N -andl - alkylsulphonyt,
nmor phol i n- yrro

N-(C1 ral"mﬂr?mﬁ C%WtNﬂTO@PHﬁEgMD%{'Wémgﬁr‘per| di n-4- yl ani no,

N (CLg3-al kyl ) - N-(pi peridin-4-yl)-amnm no, ‘

di -(C1_3-al kyl )-am no-C2_3-al kyl am no,

{N[di-(Cl_3-alkyl)-anino-C2_3-al kyl]-N-(Cl_3-al kyl)-ani no,

pyrroli d||,ﬁ\aﬂ}0mgr§;gfe$realéﬁyﬂoumrﬁo hydr oxy- C2_3-al kyl -am no, hydroxy, 30
wherein in the above-nenti oned N- and O- heterocycl oal kyl groups a CH2

group is optionally replaced by C=0 and each of these cyclic groups is

opti onal Iy sslb§é|eété@ effoY r@dﬂfgeu ARGt Pfsﬂlﬁrmem Brdmired! Kghyl 2P and
Cl_3-al kyl -am no i-(Cl am no_and hydroxy. 'In anot her preferred

enbod? medtiugsereethy) ‘é’E?@ﬂ’Rr'éﬁP%E}W@@%HfR nEeMES h¥AERaRA ani nonet hyl ,

3- hydroxypyrrol i din-1- 5yl nmethyl, 3-dinethylam nopyrrolidin-21-ylnethyl,
NI - (1- et hy rrolidin-3-yl) N-rrethyl am nonet hyl , pi peridin-4-yl nethyl,
N- et hyl 4 %?B@%?Wrﬁfeﬂre?ﬁ%oﬁwe” tazepan- 4- yl met hyl, 1-

net hyl - azepan- 4-yl net hyl , N-(2-di net hyl am noet hyI ) - N- et hyl - am nonet hyl
N- (2- dingthyl -am noet hyl ) - am nonet hy

N- ( 1- et ®|lﬁ§pp8]qufqm @ygl)o};erénq:h@ﬂléylhgip s—cwloaikyl -Cqa-alkyl, Cys-alkyl-amino-C,.s-
met hyh pi pedyi, &,h- cﬁclwélmmmmﬁzydlkyl lpymlhﬂmym&%nkﬁlﬁbeﬁuw CAPLIRAMBEdRYhyl-

p| perazin-1- 1 perazi n- hyl
4-(1,1, 1%.@%@&@@@%&@' -G ke ﬁnqrpwqu%wal& homopiperazinyl-Cr.s-alkyl
pyrrolidin-3-ylamino-C,_;-alkyl, piperidin-3-ylamino-Cqs-alkyl, piperidin-4-ylamino-C3-

{ alkyl, Cs.¢-cycloalkyl, trifluoromethyl,

25  cyano, aminocarbonyl, C,.4-alkyl-aminocarbonyl, di-(C;_s-alkyl)-aminocarbonyl, piperazin-

1-ylcarbonyl, morpholin-4-ylcarbonyl, carboxy, C,.4-alkyloxycarbonyl,

amino, Cy4-alkylamino, Cs.¢-cycloalkylamino, Css-cycloalkyl-Cy s-alkylamino, pyrrolidin-1-
yl, piperidin-1-yl, piperazin-1-yl, morpholin-4-yl, C,s-alkyl-amino-C,-alkylamino,
30 pyrrolidin-3-ylamino, piperidin-3-ylamino, piperidin-4-ylamino, pyrrolidinyl-C,.;-alkyl-
amino, piperidin-C,s-alkyl-amino, piperazinyl-C,s-alkyl-amino, morpholinyl-C,_s-alkyl-

amino, homopiperazinyl-C4_s-alkyl-amino, acetylamino, methylsulphonylamino,

hydroxy, Cis-alkyloxy, trifluoromethoxy, difluoromethoxy, Cags-cycloalkyloxy, Csg-
35  cycloalkyl-C,_s-alkyloxy, Cis-alkylamino-Css-alkyloxy, di-(Ci.s-alkyl}-amino-C,.a-alkyloxy,



cyanonet hyl er a2| n-1-yl met hyl , pi perazin-2-one-4-yl net hyl

mor phol i n‘X’ %)QI Br‘@ t et r ahydr of ur an- 3%yl ami nomet hyl , PCT/EP2009/061024
hono- pi perazi n- 1- ylnethyl 4- et hyl honopi per azi n- 1- yLnethyI,

met hyl am nocar bonyl , pi perazin-1-yl carbonyl,

- 4- et hyl pi perazi n-1-yl carbonyl, norpholin-4-yl carbonyl, methylam no,

4- di met hyl am nocycl ohexyl - am no, 3-di nethyl am no-pyrrolidin-1-yl,
pyrrolidin-3-ylam no, N nethyl - N-pyrrol i di n- 3 yl -am no,

N-met hyl N- (1- n'eth(i/‘ipyrrolldlnBy -am no, er|d|n4!)s/lam

1- et hy| - IREd N G-l %mwrldn@m@kyfmb. @i@@ﬁaamw GaaAlkyigiYR gnorpholinyl-

4- di met hytam, R&MbEibBrakmvi-c in-1-yl, piperazin-2-one-4-yl,

nor phol i n- 4- y'la'vq‘))g,l di ngPhyl a%’fn nzo%é!t%ﬁ )@Zam no, 2- (pyrrolidin-

1-yl)ethyl am no, 2-hydroxy-ethyl am no,

N (2- di mejieebintheoabéd %ehhdi‘%bm{kylaé’?cl&{kyggmw @ewmcwo lghRIpshh sér ed

enbodi nent R3 is selected fromh dro en, Cl - - c cloa

f 1 uor iSne, MeMA-o? ASUPHIEHRT by, 'd?'ﬂ‘i'qai %W@?Pﬁy?umﬂ'i“ﬁpﬁoﬁi‘fﬁ?%ﬁom P@‘ydﬁ&%y
Cl_3- al kdyb%Yamlhb' tLyakﬂgﬁHaow(c,@aiﬂynawtab&gﬂxnmﬂ Nt RAUIPHEAGERIIND, R3 1S
not hydrogen if denot es hydrogen. 'I'n anot her preferred enbodi nent R3
is sel ect@&r‘%"‘b’&‘?ﬁ Hyaredg®xy. @d 3-al kyl, fluorine, chlorine,

trifluoroeir&ilin trﬁlab%vahkéﬁk;@%éem MY BGRBUp¥ RS 8#1@10%h¥[§n@8?0uﬁ¥ﬁ{a9%n it

Rl denotes hydro en. 30 In another preferred enbodi nen Is selected

from hydrdge uteﬁlétﬂq%me"dwmf Ph apieCh Brander Ghaneinihrgbewe-meptiangdr ogen
if Ry Odeﬂ@h@@r&%ﬂlbﬁﬁﬂ@muﬂm méthyféhe%r@u&mhwb @gbstﬁuteé 99‘333 & &3 yagi no,

hydr oxy and Cl I n anot her preferred enbodi ment R4 1's sel ected

“f r om hydr¥i5Esin Optiend) Fa" ﬂlﬁ Wﬂtgfﬂ}{pérﬁoﬁ@'m}ﬁ’yﬂr”&@boa’ﬁd“%@ﬂ%QFOUPS e anot her

pr ef er r edegEBRFbYRINE, REEL, N-PrdNQEeR ahdNasOMer preferred enbodi ment RS is
sel ected fromnethyl, ethyl, n-propyl and isopropyl. In another preferred

embodi ment R5 is sel ected from met hyl, ethyl and isopropyl. In another
preferred enbodi nent R5 is nethyl. 15I n anot her preferred enbodinment R6 is
sel ected from di net I am no- Cl1_3-al kyl, cycl opropyl am no- Cl1_3-al kyl,

pyr r oPi di ﬂ?l‘o@@%ﬂe@'%/ GRRABRSICL. . 3-al kyl, met hyl sul phanyl CL. . 3- al kyl ,

met hyl sul phi nyl - 3-al kyl, met hyI sul phonyl Cl_3-al kyl,
Cl4- al kyl car bon am no, oal kyI car bonyl ani no
Cl14- al kyIFSufs %fmdarﬁﬁ% hy gsn'c% BVl s AYRGHYe-Smvi-Alsy!. tetrahydrofuran-3-

C1_3- al kydznihel, p¥lkyRn dpyedolidmed- &yl élld)lvlphcifb@rldlr@ﬂ01_3~alkyl, azepanyl-Cys-alkyl,

piperazinyl-C,_s-alkyt.4-(1,1,1-trifluoroethyl)-piperazin-1-yl-C, s-alkyl, 4-cyanomethyl-

20  piperazin-1-yl-Cqs-alkyl, homopiperazinyl-C,_s-alkyl, morpholinyl-C,_s-alkyl, N-(pyrrolidin-
3-y1)-N-(C, s-alkyl}-amino-C,.3-alkyl, pyrrolidin-3-ylamino-C_s-alkyl, N-[di~(C.a-
alkyl)amino-C, s-alkyl]-N-(C_s-alkyl)}-amino-C,_s-alkyl,N-[di-(C1.s-alkyl)Jamino-C,_s-alkyl]-
amino-Cqz-alkyl, N-(piperidinyl}-N-(C,s-alkyl}-amino-C, ;-alkyl, piperidinylamino-C,_s-
alkyl, C4s-atkyl-aminocarbonyl, piperazin-1-ylcarbonyl, morpholin-4-ylcarbonyl, amino,

25  Cjgalkylamino, Csg-cycloalkylamino, pyrrolidin-1-yl, piperidin-1-yl, piperazin-1-vl,
morpholin-4-yl, pyrrolidin-3-ylamino, N-(Cis-alkyl)-N-(pyrrolidin-3-yl)-amino, piperidin-4-
ylamino, N-(C,.s-alkyl)-N-(piperidin-4-yl}-amino, di-(C,s-alkyl)}-amino-C, s-alkylamino, N-
[di-(C4s-alkyl)-amino-C,.s-alkyl]-N-(C;.s-alkyl)-amino, pyrrolidin-1-yl-C,_s-alkyl-amino,
hydroxy-C, s-alkyl-amino, hydroxy,

30
wherein in the above-mentioned N- and O-heterocycloalkyl groups a CH; group is
optionally replaced by C=0 and each of these cyclic groups is optionally substituted by a
group selected from C,s-alkyl, amino, C43-alkyl-amino, di~(Ci.s-alkyl)-amino and
hydroxy.

35



I n another preferred enbodi ment R6 is selected from di net hyl am nonet hyl ,
cycl opr op¥YP 8280y | | pyrrolidin-1- ylhni no, hydr oxymet hyl PCT/EP2009/061024

met hyl sul phanyl net hyl ,
nethylsulphinylnethyl,nethylsulphonylnethyl,n-butylcarbonyl-anino,

| sopropyl carbonyl -am i no, i sobutyl carbonyl am i

no, cycl opr opyl car bonyl am no,

25met hyl sul phonyl am no, i sopr opyl sul phonyl anm no, n- but yl sul phonyl ani no,
I sobut yl sul phonyl - am no, cycl opr opyl - sul phonyl am no, net hyl sul phi nyl and
met hyl sul phonyl . I n another preferred enbodinent R6 is

net hyl suljphaBirkpRieRPreddnboliBMt her preferred embodi ment R7 is sel ected
fromisobutyl, tert-butyl, trifluoromethyl and pentafluoroethyl. In

anot her pref erred enbodi ment R7 is tert-butyl. I n anot her preferred

enbodi meng2 X N, CGH
SRR & SR SRR el @ et RemoE SR BaI T M o

Y canfot %B?Wyldgﬁﬁﬂ@hﬂamllﬁppdﬁgf%ﬁ Yﬂfr‘@f‘é‘r Ne(d- r@@tbﬁayrrﬁéﬂﬁm-w&hunvthake
I ndependeé?ﬁ.ha{meﬂ‘hypﬂféeﬁaﬁﬁl4hﬁheﬁ®i leFn%thf bR BRidMn- 4C}m'ﬁ'ethgr B0 | {h the

restriction cann bot h represent anot eferred
enbodi me r{t‘etk)f'aﬁi’epar” éTYéfn@mY’a NdZWemy@ﬁwc@my@ertmmmomethwhlé (&o mpounds

of gener ailmamplnamoém%%ﬁﬁ;%n@&hﬁoNI(h%étﬁsn&mdneﬂ @Waﬁﬂﬁm@w' ¢l ogi cal ly

accept abl e sa her eof have Va ar nacol ogl Ca ME‘I‘ opert I es,

parti cul amqﬂpy'alﬁeil@nﬁwiwmmetm f1e'@ﬁlh)"@'ﬁelﬁ‘éméh¥'ya’f’é'”9@8th PipRraFise. The
presept iyentl 8im dﬁ% ifefhAh esylrh@mylh@-(phmﬂnﬁb&eb@.@%@b&é‘zﬁ?@(&{mfﬁyeS@' ts of
,t he corrpounds accor to t Il nvention wt nor gani ¢ oOr rgani ¢ aci ds.
{The |nveWﬁW?@Y'&%‘@%’%‘B‘%H@eﬂé’bﬁ&@f@%2wﬁﬁoﬂm§1y frnqrmqhm‘#ayfmethyithe form

of the ph&?é@@@f@ﬁh%@[é%ln%%mmb Sel%%ilntﬁylﬁﬁﬁ{y?qlf mefﬁ?ﬁ%ﬁmf):peraz;n -1~

phar macol ogi cal |y acceptabl e salts of the conpounds of fornu may al so
be preseMetAvk mgthyisminesarpony, rplneé%%émi%b dapelbylpipezinrbiisatpenyk es,

dehydr at Qﬁ@r}pﬁé!ﬁﬁ t)—yl@§erﬁi/I| m%%yla‘hﬁé"el cf{lﬁfemﬁi(mihg@crohé)?ﬁ%ﬁﬁﬁd ‘Sedﬁ@{h‘{/ﬁt es. By
a hydrate of the cor’r&)j{I according to formula’l iIs meant, W thin the
PYIT

scopédSof ATHRO-PHRIH elidisdyiamine NegathybN- E%@“@'ﬁrﬁpﬂdtﬁ%"@@é—m@éﬁm to
fornmul a IN- F‘pﬁxTeﬁfinyyﬂglldW-%%ﬂ) &hino, piperidin-4-ylamino, 1-methyl-piperidin-4-ylamino, N-

methyl-N-piperidin-4-yl-amino, 4-dimethylamino-piperidin-1-yl, piperazin-1-yl,
piperazin-2-one-4-yl, morpholin-4-yl, 2-(dimethylamino)ethyl-amino, 2-(pyrrolidin-
1-yl)ethylamino, 2-hydroxy-ethylamino, N-(2-dimethylaminoethyl)-N-methyl-amino,
20 hydroxy.

In another preferred embodiment R® is selected from hydrogen, Cisalkyl, Cse-

, cycloalkyl, fluorine, chlorine, bromine, trifluoromethyl, diflucromethyl, hydroxy, Cj;.a-

\ alkyloxy, trifluoromethoxy, difluoromethoxy and cyano, wherein R® is not hydrogen if R’
25  denotes hydrogen.

In another preferred embodiment R® is selected from hydrogen, Cys-alkyl, fluorine,

chlorine, triflucromethyl, Cya-alkyloxy and cyano, wherein R® is not hydrogen if R'

denotes hydrogen. %
30

In another preferred embodiment R® is selected from hydrogen, methyl, fluorine and

chiorine, wherein R is not hydrogen if R’ denotes hydrogen.

In another preferred embodiment R’ is selected from hydrogen, Cqs-alkyl,

35  trifluoromethyl, ca{fboxy, amindcarbonyl, methylaminocarbonyl, dimethylamino-carbonyl,



25 crystallisation. By a solvate of the conpound according to formula | is
‘meant wi t WPR01%B2688%pe of the inventioma crystalline salt BFVERDORERPBAN
according to fornmula I that contains nol ecul es of solvent (e.g. ethanol,
met hanol, etc) in the crystal lattice. The skilled man wll be famliar

wi th standard net hods of obtaining hydrates and sol vates (e.g.
recrystallisation fromthe correspondi ng solvent or fromwater). 30
Therefore the use of the compounds according to the invention, including

t he physiol ogically acceptable salts, as pharnmaceutical conpositions is

al so an oH]iget Coraliansinpndidkt--alkyD-aginew hudmyy aod Ehealkvio®nt i on or a
physi ol ogi cally acceptable salt according to the invention, optionally
together with one or nore inert carriers and/or diluents. The invention

al so r el dnegother praferircbembodimentRsis aiRcted fipundragesomgthyly dingethidemire,

i nventi om@Foxd AABYSitRS:QQI cal Iy acceptable salt of such a compound for
preparing "a nmédi canent ‘that is suitable for the treatnment or prevention of
di seases or conditions that can be influenced by inhibiting the enzynme p38
MAP- ki nasig anotherl Peferidde@mid et 4if Bldrbg§emt €s to the use of at |east one
conmpound according to the 101 nvention f0r preparing a pharnmaceuti cal
conposition that is suitable for treating respiratory conplaints. Thi s
i nventi onnfagdifer pledfiee eridainiigt USE i9fseRbtdde RS Riyf OGO r}fipr%ﬁﬂ%ﬁa ng to
the invention for preparing a pharmaceutical conposition for 1nhibiting

t he enzyr@P3®!15MAP- ki nase. This invention also relates to a process for
prepafpi ng a nedi cament according to the invention, characterised in that a
conpound according to the invention is incorporated in one or nore inert
{carri ers laRaPIHEr Rrefaiedemindingedh-ie pelasted froren iy, ethyl aridsenrerdnt

invention also relates to a process for preparing the conpounds of general

formula | according to the invention, characterised in that a) in
order to 'BrBpRFEPE @tedinedhds Bettbrnul a |, which is defined as
her ei nbef ore 25and hereinafter, a conpound of general formula Il, O

15 In another preferred embodiment R® is selected from dimethylamino-Cqs-alkyl,
cyclopropylamino-C,_s-alkyl, pyrrolidinyl-Cqs-alkyt, hydroxy-Cis-alkyl, methylsulphanyl-
C..5-alkyl, methylsulphinyl-C4.z-alkyl, methylsulphonyl-C,.s-alkyl, C44-alkylcarbonytamino,
Css-cycloalkyl-carbonylamino, Cy4-alkylsulphonylamino, Css-cycloalkylsulphonylamino,

C4zalkylsulphinyl and C4_s-alkylsuiphonyl.

20
In another preferred embodiment R® is selected from dimethylaminomethyl,
cyclopropylaminomethyl, pyrrolidin-1-ylamino, hydroxymethyl, methylsulphanylmethyl,
e methylsulphinyimethyl, methylsulphonylmethyl, n-butylcarbonyl-amino,
| isopropylcarbonyl-amino, isobutylcarbonylamino, cyclopropylcarbonylamino,
25  methylsulphonylamino, isopropylsulphonylamino, n-butylsulphonylamino,
isobutylsulphonyl-amino, cyclopropyl-sulphonylamino, methylsulphinyl and
methylsuiphonyl.
In another preferred embodiment R® is methylsulphonylamino.
30

In another preferred embodiment R is selected from isobutyl, tert-butyl, trifluoromethyt

and pentafiuoroethyl.

In another preferred embodiment R’ is selected from tert-butyl, trifluoromethyl and

35  pentafluoroethyl.



wherein Rl to R4 and Y have the neanings given in clains to 14 and
2410 28 aff® @G@_/@?Qﬂ)@ﬁot es fluorine, chlétine, bronine, cyanopcﬁﬁp?qo&loﬁ%,
Cl_6-al kyl sul phanyl, C2-4- al kenyl -oxy, C24-al kynyl oxy,

benzotriazol -1-ytoxy , [1.2.31ltriazol o[ 4, 5-b] pyri di n-3-yl oxy,
C5.10-heteroaryl (linked to Il via N), succinyl-Noxy,

Cl4- al kyl car bonyl oxy, di 4Cl1 4- al kyl)am nocar bonyl oxy,

pyrrol - 1-yl car bonyl oxy, piperidin-21-yl-carbonyl oxy, norpholin-4-

yl car bonyl oxy, tri-(Cl4-al kyl)carbam m doyl oxy, *

N,NNN,N -tetra-(Cl4-al kyl)-uroniumO-y1l , N, N -dicycl ohexyl uron-0-yl,
N-(3- di ek L& B%@ér%yérﬁ%drﬁéﬁlﬁﬂb“iémb{utﬁl di - (G _gal kyl oxY) -
phosphoryl oxy, bis(di-Cl _4-al kyl am no) osphoryl oxy,

di pyrrolidinyl - phosphoryl oxy, ©6_ 513- arylsulphanyl

C3. 10- hetlﬁré?%ﬁﬁér%fﬂﬂéﬂ‘)éhbo@ﬁnéﬁ X%M&l G%Md@ﬁer@%nﬂ@bh%ﬁ@%%{h& 9?@’ seldbiggei n

all the al kyl and al groups nentioned in the definition may
be moro- M ;Nal‘%rb'u S‘S%lrl G &%wﬁ%a@ ﬁee alkpiony.i with th@lrsstaptm thghd/and Y

Cl_3- al kaxghnotliiwhaesdi@ngl | the aryl groups nentioned in the definition
represent phenyl or naphthyl and all the heteroaryl groups represent
pyridinyl, pyrimdinyl, triazinyl, imdazolyl, pyrazolyl, triazolyl or

tetrazol yh,arifter fbrefe.%@ bV HinRdH wsﬁ@ woarrev:hda&éwd@ﬁﬂy & @n@aﬁbtﬁeagéwcta@no-
or pol ysubstl tute entical or different groups selected from anong

fI uori ne, r%NoPr*ﬁeC F)t%ﬂ_sﬁrﬁ% with the egsirigtion that X.aap iy sangt beth resesaiidho and
-(Gy_3-al kyl)amno, 15 is reacted with an aniline of general fornula 127

5 0111 wherein R6, R6 and R7 have the neaning iven in claims 1, 2, 15 to

‘23, 27 arlf aEBtheQBr@Eﬁ"ieé‘r?&’Pt?%?‘“ﬂ‘?ﬂt%@mb?/é‘é%ﬁb'eaf@fc'g a8 Chher/ @i aBd Naddi ti ve

such as e.g. triethylamne, pyridine, ethyldiisopropylanne,

4- di met hyI am nopyri di ne, potassium carbonate or 1-hydroxybenzotri azol e;

and Ther cangraseds of gﬁrﬁﬁfalpfpﬁﬁ@étllarﬁ’@or&f'@dﬁ the ényeptipn ard ysiglpgically

descri bedicigptabiebgdiar editierad) vékane Fharhfac@lb RYULPreaRic’, Ry hn

desired a conpound of general formula | thus o ta| ned is resolved into its
st er &di s dpkibitory gHieqt on the enzyme p38 MAP-kinase.

The present invention also relates to the physiologically acceptable salts of the
compounds according to the invention with inorganic or organic acids. The invention
relates. to the respective compounds of formula | in the form of the pharmacologically
20 acceptable salts thereof. These pharmacologically acceptable saits of the compounds
of formula | may also be present in the form of their respective hydrates (e.g.
monohydrateé, dehydrates, etc.) as well as in the form of their respective solvates. By a
hydrate of the compound according to formula | is meant, within the scope of the
invention, a crystalline salt of the compound according to formula | containing water of
25  crystallisation. By a solvate of the compound according to formula | is meant within the
scope of the invention a Crystalline salt of the compound according to formula I that
contains molecules of solvent (e.g. ethanol, methanol, etc) in the crystal lattice. The
skilled man will be familiar with standard methods of obtaining hydrates and solvates
(e.g. recrystallisation from the corresponding solvent or from water).
30
Therefore the use of the compounds according to the invention, including the
physiologically acceptable salts, as pharmaceutical compositions is also an object of this

invention.

35 This invention further relates to medicaments containing at least one compound



thereof. In greferred enbodi ment of the method a conpound of general
formul a | MO RIVOZKMKRerein RL, R3, R5, Ré*and R2 have the neaRFHEE2PPER034N

claims Ito 5, 9 to 11, 15 to 23, 27 and 28, is reacted with a compound of
general formula IV LG 1YYR4A XNIV | 2 10wherein R2 and R4 have the meani ngs
giveninclains 1, 2, 6 to 8, 12 to 14, 24 to 26, 27 and 28 and LG denotes
a |leaving group, in particular LG denotes F, d, Br, I, 0-Cl_6-alkyl,
0-C6_10-aryl, S(O) Cl4-al kyl, S(0)m C3_10-aryl, 0502- Cl4- al kyl ,

0502- C6_10- ar 15wherein al| the above-nentioned al kyl groups are
opt i onal I@lccﬁﬁi‘/féﬂ toghe W??@fﬁb@tﬁ physidipaigally lpgegntatde sail agrogding o thadrvsntion,

C1_3- al kogptionaiytoyétbBlith hd oft MEreaREY BariBRI NS Gildés. 9r oups repr esent
phenyl or naphthy whi ch may optionall'y be nono- or polysubstituted by

i dentical or di ffer ent groups selected fromfluorine, chlorine,
C1_3- al kyfhe §rhedticH Ia}sb%rategltbrtﬁeaur},@ 6maqeas2%ﬁ@1%rﬁb5uﬁa 88rdfhg to the

i ndependent|y of one anot her may 0, 2, in the presence of a base,
e.g. NaH,inygqtioRarea, Dfmﬁlelostpallwmwtalmao@t °N§€Y|”Pra cprpoyeicios, prerarings a

pyri dine, méd@érﬁ@ﬁthb(ét%ﬁl%)@foﬂ%reaﬂﬁé% & r&IehIEH oﬁd.s@a%egel; LGMRlohY thdt the
presence of a catalyst, e.g. or rrpl ex; and and b) 1s cleaved
agai n, arfg@ndie influenced by mhlbltlng the enzyme p38 MAP-kinase.

This invention further relates to the use' of at least one compound according to the
10  invention for preparing a pharmaceutical composition that is suitable for treating

respiratory complaints.

This invention further relates to the use of at least one compound according to the
invention for preparing a pharmaceutical composition for inhibiting the enzyme p38
15 MAP-kinase.

This invention also relates to a process for preparing a medicament according to the
invention, characterised in that a compound according to the invention is incorporated in
one or more inert carriers and/or diluents by a non-chemical method.

20
The present invention also relates to a process for preparing the compounds of general

formula | according to the invention, characterised in that

a) in order to prepare compounds of general formula |, which is defined as hereinbefore

25  and hereinafter,

a compound of general formula I,

0
o_ _Y. R
LG 7S 1
1 X =N
R' Y
. RO,
R R

¥

wherein R" to R, X and Y have the meanings given in claims 1 to 14 and 24 to 28 and
300 LG denotes fluorine, chlorine, bromine, cyano, Cy.qp-alkoxy, Ci¢-alkylsulphanyl, Co.4-

alkenyl-oxy, C.4-alkynyloxy, benzotriazol-1-yloxy , [1.2.3]triazolo[4,5-b]pyridin-3-yloxy,

Cs.qg-hetéroaryl (linked to 1] via N}, succinyl-N-oxy, C4_4-alkylcarbonyloxy, di-(C, 4-



if desired a ound of general formula | thus obtained is resolved into
its stereWps@ﬁ%{ggso%d/or 5 if desired & conpound of general PEHERZAOH06184us
obtained is converted into the salts thereof, particularly for
pharmaceutical use into the physiologically acceptable salts thereof. 10
Det ai |l ed Description of the Invention Unless stated otherw se, the groups,
resi dues and substituents, particularly RL to R7, RN, X, Y and L, have the
nmeani ngs stated herei nbefore and hereinafter. If residues, substituents or
groups occur several tinmes in a conmpound, they nmay have the sanme or

di  f er ent@RdEMiRRFSTPABYIOKS RYEQ- Envisathomglary Rﬁ?eﬂfiﬁ'e‘l -Vinsaseenyiaxy anerphalin-dat ed
by the fqn&%%@eﬁ.qmyam@aca@ammn@omay AN NORSIChBl(E, By b 06512251 N9

order of preference, start 5refera 81) t rou articularly

pref er ale*d@yclpfae%%@n-Qayltnf%ﬂgpqat yigmgogropyl) @&yj-urog}wled 14 6IMyIoNL):-
(a7): Pref g&% Yl fE;l’l HiL‘i‘E‘iQﬁ&saEWQEQG)EBhonhHRdex?edlpﬁFHlt@fnyl%osBﬁ&%QF’CG

Cl 4-al kyI uorone am nocar bonyl ,
Cl4- a|5ky|w*&m'%%@msfoFv?y«ro-heéwwiﬁ&frﬁﬁﬁaﬂa%mﬁyyloxyda xpeteroawloxy,
Cl_4-al kyl oxycarbonyl, ami no, Cl.4-alkyl am no - (013-

al kyl)-am no, pyrrol i d| n-1-yl, pi peridin-1-yl, ﬁhol in-4-yl, acetyl am no,
met hy| sul SR ahihgoalkdy atkeryl. andy alsyayl gyeuneymeptigned s Baedsipiign may be

di f | uor orébmY p@l@%&%tutécﬁb;kﬂu&lﬁlerm&ﬂe c$9mﬁrraﬂd7brtd1§-aa¢&ye ment i oned

al kyl, cycl oal kyl "and N-heterocycl oal kyl groups may be nono- or
di substit ut ed by identical or different substituents selected from cyano,

hydr opy, veHersinalikdé axy grcﬁ:%gtrﬁ’érﬂﬁhé@m B ldawhiten F&b%lsénggh %nogaw =ah kyl ,

and substituted indéependently of one another in the
“above- merftli BAdEtaPHNt @'PHE?/&?RSQ?‘WIpyﬁﬁi'ﬁﬂp@w&“'ﬁﬁb’%w@f&“ gm&aﬁolwwy@éo*yi

rs] ;3?; bfa gttﬁaélzamr FRtPizoRE2WRIBA, BRBTHINarfdlhéterddefl JIYEI0IRR opfiord3fly RESHRL &5
polysubstituted by identical or different groups selected from among fluorine, chlorine,
bromine, Cys-alkyl, Cs;-alkyloxy, nitro, cyano and di-(C,3-alkyl)amino,
15

is reacted with an aniline of general formula

R
RGQ\EQ’H
5.0 H

wherein R®, R® and R’ have the meanings given in claims 1, 2, 15 to 23, 27 and 28,

20  optionally in the presence of a base and/or an additive such as e.g. triethylamine,
pyridine, ethyldiisopropylamine, 4-dimethylaminopyridine, potassium carbonate or

1-hydroxybenzotriazole; and

if necessary any protecting group used in the reactions described hereinbefore under a)

25 and b)is cleaved again, and/or

if desired a compound of general formula | thus obtained is resolved into its

sterecisomers and/or

30  if desired a compound of general formula | thus obtained is converted into the salts

thereof, particularly for pharmaceutical use into the physiologically acceptable salts



(02): Particularl greferably R1 denotes hydrogen, fluorine, chlorine
broni ne, QA4 Q%ﬂ%g trifluoromethyl, C36-cycloalkyl, cyano'f’C"""EF’ZO09"061024
am nocar bonyl, Cl4-al kyl - anlnocarbonyl aIknyanlnocarbonyI car boxy,
Cl4-a|ky|oxycarbony|, am no, C14-a|ky|anino, pyrrolid in-1

-yl, pi peridin-1-yl, norpholin-4-yl,acetyl am no, 10net hyl sul phonyl am no,
hydroxy Cl4- alkyloxy trlfluoronethoxy di f1 uor onet hoxy and C

4- al kyl sul phonyl, wherein RL is not hydrogen if R3 denotes hydrogen. (as):
Most partlcularly preferably R1L denotes hydrogen, fluorine, chlorine,
broni ne, i8Ry, ethyl and trifluoronethyl, wherein RL is not hydrogen if
R3 denot es hydrogen. 15 b) The definitions (11) for R2 in increasing order
of preference, starting with preferably (bl) through particularly

pr ef er abl 1§ aRseiered ems@g iment of @mf@ﬁth?d preempedns] 9f gepghal fosmaladl f ol | ows:
(bl): Prefergply R2 denotes hydrogen, Cl4-alkyl,

C3_6-cycl oal kyl -C1_3-al kyl, 20 anino-C1.3-aIkyI,

C3_6-cycl oal amto-Cl_3-al kyl, pyrrolidinyl-Cl 3-alkyl, piperidin-Cl_3-
al kyl, az - 9H, pi gérazi nyl -Cl_3-al kyl,

nDrpholln | - Cl_3;al honopi per azi nyl C1_3-al kyl ,

pyrroI|d|n+8’ | am no-¥¢l ~glal kyl, piperidin-3- ylanlno Cl _3-al kyl,

pi peri di n-4- yl ami no-&€1_3-al kyl , trlfluoronethyl C3. 6- cycIoaIkyI
25cyano, anlnocqrbgd% Cl4 %Ikyl “ani nocar bonyl ,

di - (CE_3-hesin R afi idc & BoeyR’, havieghe apeanings-giievdn sighps 1 to 5, 9 to 11, 15 to

nor phol i iA-yLggpgonyl, carboxy, Cl_4-al kyl oxycarbonyl, am no,

Cl4-al kyl am no, C3 6- cycloalkylanlno C3_6-cyc|oa|kyI-Cl_S-aIkyIanino,

‘pyrrolidin-1- yl,

pi peri ding ﬂea&‘,{ed%{?\eé é‘&rhﬂodﬁdydf»g@ﬁén%hf&'rhﬂlh‘}vy' Cl_3-al kyl -am no- C2_3-al kyl am

i no, 30pyrr0|d|n3yamno pI peri |n3ylamno plper|d|n4ylamno

am no, l% A1_3-al kyl -ami no, pi perazinyl - ClL. 3-al kyl - ani no,
nmor phol i nyI al kylpani no, honopi per azi nyl - C1. 3- al kyl - ani no,
acet yl anmi noX hyl sul phonyl am no, cycl oal kyl - C13al kyl oxy,

Cl _3-al kyl am go- C2_3- al kyl oxy, di-(Cl_3-al kyl)am no-C23- al kyl oxY,
PYrrolidinyl -C2_3-al kyl oxy, piperidin-C2_3-al kyl oxy,

pi pergzi Ryer&R 53 aahlﬂﬂlr%&théweahﬂbé @Mb%_@laﬁlsk‘y 120%%e 8, 12 to 14, 24 to 26, 27
honopi per azi nyl - C2_3-al kyl oxy, whérein the above mentioned alkyl,

cycl oal k)ﬂndﬁﬁﬂqﬁgﬁ%ﬁéﬂﬁmgﬂmﬁ? %B%”'ﬁ*ﬂ?r lfadappies or di substituted by
i dentical or different substl tuents selected fromCl_ 3 aI kyl, cyano,

am no, Cl_3-al kyl am no, -(C4-a éyi(%}am no, acetyla

met hyl sulFpidnks én?r%ﬁ‘ﬂ%rgﬁmaﬁﬁ" (O3 G1k9k¥x O)arféhwﬁ@ﬁ‘ PROrfr+AkYlabove
nment i onedSyLEQRHY | NOL oUps one or two nethyl ene groups may be 10
substituted | ndependent | y of one another by 0 and/or CO and in the

abovd? menthesiie gl fpeghavesbertionss Riky! @'PHB%@"%’W@E’HVI BRARO-GY Galyswkajituird by
subst i t utragridy CQafdyl fHor ANINGGT 84 optional [y all the NH groups

icont ai ned in t he above nenti oned groups are replaced by NR'. 15(132):
Par t i cul afhefeinalitae appye-mentirnas: ¥yl BrPHPS GRAResent Ahgnyi pr naphthyl, which may

optionally be mono- or polysubstituted by identical or different groups selected from

fluorine, chlorine, Cy3-alkyl, C4_3-alkyloxy, nitro and cyano,

20
wherein n and m independently of one another may be 0, 1 or 2,
in the presence of a base, e.g. NaH, KH, KOiBu, NaOfBu, NaOMe, NaOEt, NaO/Pr, KF,
K2CO;, Cs,CO;, pyridine, 4-dimethylaminopyridine, NEt; or EtN/Pr,,

25

optionally in the presence of a catalyst, e.g. a Cu or Pd complex; and

if necessary any protecting group used in the reactions described hereinbefore under a)



t et rahydr of ur an- 3-yl am no- Cl. 3- al kyl , rrol id inyl-Cl_3-alk

pi peri di niQ28108260%Ry| . azepanyl - C1_3- él>7/kyl pi perazinyl - éEBPWYOG"Q?A(

1, 1, 1 -trlfluoroethyl )-pi perazi n-1 -yl - Cl_3 al kyl,

4- cyanonet hyl - pi perazin- 1-y1-Cl_3-al kyl, honopi perazi nyI -Cl1_3-al kyl ,

nmor phol i nyl - C1. 3- al kyl,

N-(pyrrolidin-3-yl)- N-(Cl 3-al kyl ) -am no- Cl. 3-al kyl ,

pyrrolidin-3-ylam no-Cl_3-al kyl, N 20

[ di - (CL. 3-al kyl ) ani no- C23- aIkyIl N (C1_3-al kyl)-am no- G _3-al kyl

N-[di-(C aryi%)l'ﬁy‘le?zﬁﬁ RIAGANGAT 3| kyl ] - ani no- C13-al kyl ,

N-(pi peridinyl)-N(CL ral kyl ) - anmi no- C1_3-al kyl ,

pi peridinyl am noCl_3-al kyl , Cl.3-al k | am nocarbon I

pi per azi nT 198pirgd %o‘ﬁ%ﬂ’PO‘Wﬁr phaienacal - é’l’@kﬂﬁbbrﬁ?'ﬂ%rﬁ%nectls Feaplkgd aftonds

C3_6- cyclgg,lel@)ébﬁ{a@ghd;@yrrol idn-1-yl, piperidin- 1 -yl, piperazin-1

|, morpholin-4-yl, pyrrolidin-3-ylam no,

(Cl 3-al kyl ) - N-(pyrrol i di n-3-y1)-am no, piperidin-4- 25ylam no,

(CL_3- af lggbited\n (d&h%hh&“o’? g@n&’]a) TGHHURP! thus obtained is converted into the salts
-(01_3-al kyl ) am no- C23- al Kyl am no, N-

i - (C1_3thareRi] pariigHiary. & _phasmpgeytical pea irgo dhr yrhysigledicslly peeentablp rsattsy | - C2
_3-al kyl -i@agicap, hydroxy-C2_3-al kyl -am no, hydroxy, wherein in the

above- nenti oned heterocycl oal kyl groups a CH2 group is optionally replaced

by C=0 and each of these cyclic groups is optionally substituted by a

grouplOSOSeI ected from Cl_3-al kyl, am no, Cl_3-al kyl-am no,

-(CL_3-al ky am no_and hydroxy (b3): Mbst particularly preferably R2
{'denot es Mﬁﬂ@‘iﬁesﬁ%ﬁw Of??@tlﬁwfﬁrﬁrhomst hyl, 3- hyd roxypyrrol idi n-1
-yl methyl,3-d i nethylam nopyrrolid in-1 yI met hyl , N-(1-
met hyl rroI|d|n3 N- net hyl - am nonet hyl er|d|n4 | met hyl
N- ma%/h;c?/ Wilss staed 0ihe?ng§94 Wétg%wps Wﬁaﬁdwgﬁp s, particutarly R' t3 R, R",

1- met hyl -a2epadt Anid b danilds(atdd RBIHHAIb aﬁ@héaémaﬁb#

met hyl - am nomet hyl , N-(2-di met hyl am noet hyl') - am nonet hyl,

N-(1- 1r§ethy| pyrroli d| n-3-yl)- am nonet hyl ,

1- met hyl pf %I’du@b %%sﬂﬂu@ﬁ%@@éﬁﬁé' accir g@&éﬂ%'t%é&%ﬁ'ﬁ'c@nﬁoﬁﬁ@%é@ﬁ%&%@
pi perazin-1-y hyl pi perazi n- 1-yl net hyl,

4- (1,1, 1f{1?§?m8@r8%fﬂ%ﬂt5“eaﬂws?azu n-1- ylmethyl,

4- cyanonethyl plpera2|n 1-yl met hyl, piperazin- 2 one- 4- ylnethyl

nor phol i n- 4- yl met hyl , tet rahydrof ur.an | ami nonet hy

honopi per a{?ﬁeﬁreﬂ egm?étm@nts ofsthe jRveRtjehaiedpdi ﬁ%tﬁfi?v Hleﬂowcrwr@@ H9ﬂlmt-ons

met hydlpam nocar bonyl , pi perazi n-1-yl carbonyl, 4-

nmet hyl pi per azi n- 1-y| car bonyl, norpholi n-4-.y| carbonyl, net hyI am no, 4-
di met hyl am nocycl ohexyl -ani no, 3-di-nethyl am no-pyrrolidin-1-yl,

pyr rolidig ﬁreYJiéfmtifbﬁs (&Y reRtEyih- lhbrﬁﬁélhg)'drdiérrbf:’p‘ré‘fbre@lﬁb nﬁamng W|th preferably

met hyl yrrolidin- 3- am no, e|d|n- yl am no,
51 met hyl H\k)(‘ PQ'&IP%" g”'?’ hapReleRaPly @h&?ﬁﬁfﬁt H@“bﬁ“b’é'ﬁ’fﬁf?r aﬁt\’fﬁi’a@ﬁerﬁ follpws:
di met hyl am no pi peridin-1-yl, piperazin-1-yl, piperazin-2-one-4-yl,
mor phol i aY: yPrefaab@leﬂetdaHo@éﬁ nl@)cﬁéd‘eH;-éﬁUbrﬂ{é chlorine, bromine, Cy4-alkyl,

2- rrol.i mn 2- hydro t hyl am no,
et 11 aHE RV et HrIR, YR80, ApROGPOs ) X NG, Gy £ or
R3ini n(ali@ﬁé‘drﬁigoﬁrﬁkﬁfyl otarp6:8f, 6T gralkylogiambhylg amind) @rpélwralalnb (@) Ctrough

partlcula ref erabl nost, ticularl fer ny are as
fol | ows: ”@'bl%)m'”?’r ef e‘?‘érﬁf@z'@ 'dend?'B ({‘I" dPogen, 'X%Eﬁ‘gma‘} Cet lamino,
C3_6- CyC|r@ah%¥dllphcfdylmﬁlhdﬂ&1ydﬁh|y0(}§ p@lkylbfqﬂ%ﬂl@rorhéthi)*yl@m@ﬁi%'frﬂﬁlhoxy and Cy.

di fl uoromet] ﬁ roxy, Cl_3-al kyl oxy, trifluoronethoxy, difluoromethoxy
and cyand;? '?R%é‘pé’lo YR3 is not hydr ogen if Rl denotes hydrogen. 20 (c2):

Partisul arly pefen ahé yabBQe-dmbﬁéd hhw O@ﬁmalkgalaﬁd a hyﬂerodybiuankylngr,oups
chlorine, trifluaoronethyl, wherein I's not

hydrogen i f RI”We%P@EOthP tUt ’)y%” i pr %& r?f’*c?ﬂbémwntﬁﬁ@i@é@tfﬁm R3

denot es hydr oggano, Mytituyy, CISLammxw ac6tlagiing) enetistiohy Bhind aR@ T, hymypgen
if Fe denotes hxdrogen

-y
N
N-
di -

[ di

wherein in the cycloalkyl groups mentioned one or two methylene groups may be



d) The defi n|t|onsa\%d) for R4 in increasing order of preference, starting
wittT preferlpy ) through particul &1y preferably (d2) I?Q)Tfﬁ%%qowomom

particularly pref erabl y (d3), are as 30foll ows: ): Preferably R4 denotes

hydrogen, Cl..3-alkyl, trifluoronethyl, carboxy, am nocarbonyl,

met hyl am nocar bonyl , di net hyl am nocar bonyl, am no, Cl1_3-al kyl am no,
-(C13-al kyl)-am no, hydroxy, C1.3-al kyl oxy. (d2): Particularly

preferably R4 denotes hydrogen, nethyl, dinethylan no, hydroxy, nmet hoxy.

(d3): Most particularly preferably R4 denot es hydrogen.
definitions (&upsigiedyndgpendently Grgloneh apﬂ@?ég¥l%gcgrqe$obﬁnﬁﬂ%ﬁ@ ahee-

starting w th Regionedin- Metéﬁﬂc!;clbélkﬁ%h;ﬁaé H&Wléﬁé yroQb Q‘rﬁa?yr B bibetiided bg(/ nost

particularly preferably (e3), are as fol (el): Preferably
represents CR@WROTRPeRMnd CR/ N, wherein R i s hydrogen, tofluorine,

chlorine, Cl_3grdrkitIR!a 8ot hkyrehotdsedtiogeal ticul arly preferably XY
represents CRICR, N CR an(ctlﬁyCaR/Tg%I wherein R |sdr§3drogen fluorine or

met hyl3. 15(e3): Most particularly preferably XY represents CH CH N CH

and CH N.(39. ﬁbﬁucdl@f-ly Bkéfér@ﬂlg RT derfodss RMrbder, Wl%m?es 'cﬂ[@bnﬁé debmite, 11, &hafiiyence,
starting with prefera rough particularly gre er abl y (P) t 0 nost

par ti cul dFluPrepgigy QQFVV‘('@?&Y'a‘FVé‘”asam&OPmW Cr.r-plkyl-anppegaghony], \i-HK -

denot es hygi)eafiRocaBoiyy,! carbbl)y| ¢, L& Y¥toonfC &inYihe, CRLAKYIaMinRNQYE -
201, 1, 1-tri f)l uor oet hyrlkw nd c%nofrflet ﬁﬂé%g ) : §‘Partlcul ar xP/j( refer a){l1y3 RN

denot es HfHGHRRC: rretH‘W‘IO“d‘BﬁeYlyl Pfﬁ?'l'ﬂ}“ ofhphorgerphaling tr??er‘tﬂéi*‘(b’é’t hyl

and cmanQﬁahwul hedddRlino, l\ﬂg@vo@acu amliaky, »tnnnroeérﬂétﬂbkw difioFRRat®§ dhadepgen,
methyl, 1,1,1-trifluoroet % IISand cyanong g%'hThe definitions (g) for L
e

Yin .ncreasw&w\?ev' yhersineR elsd19t BY rg%%n'fﬁnaewt p¥es&tably (gl) through
‘particul arIy preferably (g2) to nost particularly preferably (g3), are as
Preferably L denotes fluoripe, chlorine, brom ne,

fol |l ows:
Cl_3-al k>ff’) 34951 &?{Qﬁﬁ%}f%{foﬁf%fﬁP'f/lBf)rdﬁﬁ‘é‘teﬁyhydd?&‘fqm&w&ﬁ%% hegrine, bromine,
trifluor op@hyioxtyl sheetittiorsinabyRRfle®@itROIs nolBydieydn if RE abidtashyRogél] cyano.

15
b) The definitions (b") for R? in increasing order of preference, starting with preferably
(b?) through particularly preferably (b?) to most particularly preferably (b°), are as

follows:

(b"): Preferably R® denotes hydrogen, Cisalkyl, Cag-cycloalkyl-Cys-alkyl, C,s-alkyl-

20 aminc-Cs-alkyl, Csscycloalkylamino-Cqs-alkyl, pyrrolidinyl-C,s-alkyl, piperidin-C,_s-
alkyl, azepanyl-Ci.s-alkyl, piperazinyl-C,_s-alkyl, morpholinyl-C,_s-alkyl, homopiperazinyl-
Cia-alkyl, pyrrolidin-3-ylamino-C,_z-alkyl, piperidin-3-ylamin0-C1_3;aIkyI, piperidin-4-
ylamino-C_z-alkyl, trifluoromethyl, C; ¢-cycloalkyl,

25 cyano, aminocarbonyl, Cy_s-alkyl-aminocarbonyl, di-{C_s-alkyl)-aminocarbonyl, piperazin-

1-ylcarbonyl, morpholin-4-ylcarbonyl, carboxy, C;.4-alkyloxycarbonyl,

amino, Cy4-alkylamino, Cs4-cycloalkylamino, Cas-cycloalkyl-C4_s-alkylamino, pyrrolidin-1-
yl, piperidin-1-yl, piperazin-1-yl, morpholin-4-yl, C,;-alkyl-amino-C,_s-alkylamino,
30 pyrrolidin-3-ylamino, piperidin-3-ylamino, piperidin-4-ylaminc, pyrrolidinyl-C4_-alkyl-
amino, piperidin-C, ;-atkyl-amino, piperazinyl-C,s-alkyl-amino, morpholinyl-C,s-alkyl-

amino, homopiperazinyl-C.s-alkyl-amino, acetylamino, methylsulphonylamino,

hydroxy, Ci4-alkyloxy, trifluoromethoxy, difluoromethoxy, Css-cycloalkyloxy, Cas-



Jp—

(93): Most particularly preferably L denotes fluorine, net hg/l met hox¥,
acet yl ani W8 280108090, "5 h) The definitions (1") for R5 in RGIdFRAOPRGT024
order of preference, starting with preferably (hl) through-particularly
preferably (172) to nost particularly preferably (h3), are as foll ows:
(h1): Preferably R5 denotes nethyl, ethyl, n-propyl and isopropyl. 10
(h2): Particularly preferably R5 denotes nethyl, ethyl and isopropyl.
(h3): Most particularly preferably R5 denotes nethyl. 15j) The definitions
(f) for R6 in increasing order of preference, starti nq W th greferably 04)
t hr ough paFPPkUrerr3kieRys natiikylamioLesatRioxpatitCoupiYi-pminocfarallyigxns) |
are as f hl@ihinyi{d) sl I IHeink, Larabs HhesMENINGIS, Fdibhotiny-

cycl opropyl anm no- & _3-alkyl', PYrrolidin-1I-yl-Cl_3-alkyl,

hydr oxy- @lz-_sraéhn@qv,, horaeRiperagnpeaswAKMOXY3- al kyl , net hyl sul phi nyl C1_3- al kyl ,
met hyl sul phonyl - C1_3-al kyl, Cl14-al kyl car bonyl am no,

20cycl oal kyl car bonyl am no, Cl_4-al kyl sul phonyl am no,

C3. 3- éyc oKy |the rrygynaniansd atkyl. Lycleplkyl and Privstgrpcxdinplkyl groups may be

C1_3- al kythgnd- phof¥libstituted Ty idEiical SHldffrintPsBstiiaRtsYsdr&t&e RBREE, salkyl,
di met hyl am nonet hyl , cycl opr opyl am nomet h pyrrolidin-1-yl nmethyl

! ! 1
hydr oxy me¥AD9: aniae Hy-salkieraing %W!kya@?%ﬁ aeatyamng methyaulphonylamino,

25met hy| 5t @Ry loTEalkloxp; Hét Y1 car bonyl am no, i sopr opyl car bonyl am no,
I sobut yl car bonyl am no, cycl opr opyl car bonyl am no, nmet hyl sul phonyl am no

i sopr opy IErgR dhieaRoNe MERarsd SigHOhgICURRPRB OF WEHTENYSHE SR TBRY B,
cycl apr opybstHied G pRRbdRly STRIHaYArvHa? by W lanaR G LAY s HePiElmemBhEd |

Most particularly preferably R6 denotes nethyl sul phonylamno. (ici):
Pr ef er abIhEeresadiaelky graigsa pethvieserein yey be ﬁp?ﬁt%?%éé%‘l’r $ffr and
pent af | ueyReiRYdptiohHR) all Bt NH dkdips Yedptgh&T abkne Biowderehisnddegloupsitard .

trifluoronethyl and pentafluoroethyl. 5(le): Mst particularly preferably
R7 denot é8Pleggtbp N/} . Each a', bi, ci, cli, el, f gi, hi, ji, k'
represents a defined, individual enbodi ment of the

15 (bZ): Particularty preferably R? denotes hydrogen, Ci.4-alkyl, Cys-alkylamino-C;_s-alkyl,
tetrahydrofuran-3-ylamino-C_s-alkyl,  pyrrolidinyl-C, ;-alkyl, piperidinyl-C,_s-alkyl,
azepanyl-Cq.s-alkyl, piperazinyl-Cis-alkyl, 4-(1,1,1-trifluoroethyl)-piperazin-1-yl-C,_s-alkyl,
4-cyanomethyl-piperazin-1-yl-Cq;-alkyl, homopiperazinyl-C,.s-alkyl, morpholinyl-C;.s-
alkyl, N-(pyrrolidin-3-yi}-N-(C4_s-alkyl}-amino-C,_s-alkyl, pyrrolidin-3-ylamino-Cs-alkyl, N-

20 [di—(C1,3—alkyl)amino—Cz,a—a[kyl}-N~(C1_3~aIkyl)-amin=0~Cm—alkyl, N-[di-(C45-alkyl}amino-C,.
salkyl}-amino-C4_s-alkyl, N-(piperidinyl}-N-(C, s-alkyl}-amino-C;s-alkyl, piperidinylamino-
Ci.z-alkyl, Cqs-alkylaminocarbonyl, piperazin-1-ylcarbonyl, morpholin-4-ylcarbonylamino,
C,s-alkylamino, Csg-cycloalkylamino, pyrrolidin-1-yl, piperidin-1-yl, piperazin-1-yl,
morpholin-4-yl, pyrrolidin-3-ylamino, N-(C;s-alkyl}-N-(pyrrolidin-3-yl)-amino, piperidin-4-

25  ylamino, N-(C;s-alkyl}-N-(piperidin-4-yl}-amino, di-(C.s-alkyl}-amino-C, s-alkylamino, N-
[di{C;.3-alkyl}-amino-C,. 3-alkyl]-N-(Cs-alkyl)-amino, pyrrolidin-1-yl-C,_s-alkyl-amino,
hydroxy-Co s-alkyl-amino, hydroxy,
wherein in the above-mentioned heterocycloalkyl groups a CH, group is optionally
replaced by C=0 and each of these cyclic groups is optionally substituted by a group

30 selected from Cqs-alkyl, amino, Cys-alkyl-amino, di-(Cqs-alkyl)-amino and hydroxy.

(b°): Most particularly preferably R? denotes hydrogen, methyl, methylaminomethyi, 3-
hydroxypyrrolidin-1-yimethyl, 3-dimethylaminopyrrolidin-1-ylmethyl, N-(1-
methylpyrrolidin-3-yl}-N-methyl-aminomethyl, piperidin-4-ylmethyl, N-methyl-piperidin-4-
35  ylmethyl, azepan-4-ylmethyl, 1-methyl-azepan-4-ylmethyl, N-(2-dimethylaminoethyl)-N-



respective group as shown above. According to the definitions shown

her ei nbef BiP2084BEP0PRdi vi dual pref erred2@nbodi ment is ful |y RREHEB2A08/068%4
by the expression 10 (albicidielfigihijiki), while the index i in each
case denotes an individual enbodi ment and the individual indices i are
vari abl e i ndependently of one another. Al the individual enbodinents that
are included by the expression in brackets, while the indices i nay be
vari ed and conbi ned as desired according to the above definitions, should
be encompassed by the Eresent i nvention. 15 Table 1 that follows contains

a list ofmelg- @m@p@eﬂy NefRreidetuangingetayl-sminometing, Nebi-msthyipyarefidie-3-yh
ascendi ngar%s%ﬁﬂf pﬁsﬁaﬁﬁ?fﬁen&.ﬁ%uérhﬁomef@ ﬁ%thﬂﬂ;gaﬁd.h %%ham.ﬁefﬁefhc}l ngly,

enbodi nent E-14, "shown in row of
pr ef er enciperagnighmethyl, 4-rrethpgiprepzi-eyirpetiyt, F€6(1R171@ufmogpethyi)1plperazm 1-

ylmethyl, 4-cyanomethyl-piperazin-1-ylmethyl, piperazin-2-one-4-ylmethyi, morpholin-4-

5  yimethyl, tetrahydrofuran-3-ylaminomethyl, homopiperazin-1-ylmethyl, 4-
methylhomopiperazin-1-ylmethyl, methylaminocarbonyl, piperazin-1-ylcarbonyl, 4-
methylpiperazin-1-ylcarbonyl, morpholin-4-ylcarbonyl, methylamino, 4-
dimethylaminocyclohexyl-amino, 3-dimethylamino-pyrrolidin-1-yl, pyrrolidin-3-ylamino,
N-methyl-N-pyrrolidin-3-yl-amino, N-methyl-N-(1-methylpyrrolidin-3-yi}-amino, piperidin-

10 4-ylamino, 1-methyl-piperidin-4-ylamino, N-methyl-N-piperidin-4-yt-amino, 4-
dimethylamino-piperidin-1-yi, piperazin-1-yl, piperazin-2-one-4-yl, morpholin-4-yl, 2-
{dimethylamino)ethyl-amineo, 2-(pyrrolidin-1-yl}ethylamino, 2-hydroxy-ethylamino, N-(2-
dimethylaminoethyl)-N-methyl-amino, hydroxy.

15 ¢) The definitions (¢} for R® in increasing order of preference, starting with preferably
(¢') through particularly preferably (¢?) to most particularly preferably (¢°), are as foliows:

(c"): Preferably R® denotes hydrogen, Cis-alkyl, Css-cycloalkyl, fluorine, chiorine,
bromine, trifluoromethyl, diflucromethy!, hydroxy, Cis-alkyloxy, triflueromethoxy,
difluoromethoxy and cyano, wherein R? is not hydrogen if R' denotes hydrogen.

20
(¢?): Particularly preferably R® denotes hydrogen, Cis-alkyl, fluorine, chlorine,
trifluoromethyl, C,s-alkyloxy and cyano, wherein R® is not hydrogen if R' denotes

hydrogen.

25  (¢’): Most particularly preferably R® denotes hydrogen, methyl, fluorine, chlorine,

wherein R® is not hydrogen if R' denotes hydrogen.

d) The definitions (df) for R* in increasing order of preference, starting with preferably
(d") through particularly preferably (d?) to most particularly preferably (d°), are as

30 follows:

(d'): Preferably R* denotes hydrogen, Cjs-alkyl, trifluoromethyl, carboxy,
aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl, amino, C;s-alkylamino,

di-(G4-alkyl)-amino, hydroxy, C;.z-alkyloxy.
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(dP): Particularly preferably R* denotes hydrogen, methyl, dimethylamino, hydroxy,
: Y

methoxy.
(c’): Most particularly preferably R* denotes hydrogen.

e) The definitions (e} for X and Y (X/Y) in increasing order of preference, starting with
preferably (e’) through particularly preferably (e?) to most particularly preferably (e®), are

as follows:

(e'): Preferably X/Y represents CR/CR, N/CR and CR/N, wherein R is hydrogen,
fluorine, chlorine, C,s-alkyl and Cq.s-alkyloxy.

(e?): Particularly preferably X/Y represenfs CR/CR, N/CR and CR/N, wherein R is

hydrogen, fluorine or methyl.
(€®): Most particularly preferably X/Y represents CH/CH, N/CH and CH/N.

f) The definitions (f) for R™ in increasing order of preference, starting with preferably (f')
through particularly preferably (£} to most particularly preferably (£}, are as follows:

(f'): Preferably RN denotes hydrogen, methyl, ethyl, isopropyl, acetyl, methylsulphonyl,
1,1,1-trifluoroethyl and cyanomethyl.

(f’): Particularly preferably R denotes hydrogen, methyi, acetyl, methylsulphonyl, 1,1,1-
trifluoroethyl and cyanomethyl.

(F): Most particularly preferably R" denotes hydrogen, methyl, 1,1,1-trifluoroethyl and
cyanomethyl.

g) The definitions (g’) for L in increasing order of preference, starting with preferably (g")
through particularly preferably (g°) to most particularly preferably (g°), are as follows:

(g"): Preferably L denotes fluorine, chlbrine, bromine, Cig-alkyl, difluoromethyl,

trifluoromethyl, C4s-alkoxy, difluoromethoxy, trifluoromethoxy, acetylamino and cyano.

(9°): Particularly preferably L denotes fluorine, chlorine, methyl, ethyl, trifluoromethyl,
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methoxy, acetylamino and cyano.

(9°): Most particularly preferably L denotes fluorine, methyl, methoxy, acetylamino and

cyano.

k) The definitions (#) for R® in increasing order of preference, starting with preferably
(h") through particularly preferably (h?) to most particularly preferably (h°), are as

follows:

(h"): Preferably R® denotes methyl, ethyl, n-propyl and isopropyl.
(h’): Particularly preferably R® denotes methyl, ethyl and isopropyl.
(h°): Most particularly preferably R® denotes methyt.

j) The definitions (7) for R® in increasing order of preference, starting with preferably ()

through particularly preferably () to-most particularly preferably {f°}, are as follows:

(i"): Preferably R® denotes dimethylamino-Cys-alkyl, cyclopropylamino-C,s-alkyl,
pyrrolidin-1-ylI-Cy_s-alkyl, hydroxy-C,s-alkyl, methylsulphanyl-C,.s-alkyl, methylsulphinyt-
Cy.s-alkyl, methylsulphonyl-C4_s-alkyl, Ci4-alkylcarbonylamino, Cas
cycloalkylcarbonylamino, C;4-alkylsulphonylamino, Cjs-cycloalkylsulphonylamino, Ci.5-

alkylsulphinyl and C,_s-alkylsulphonyl.

(*): Particularly preferably R® denotes dimethylaminomethyl, cyclopropylaminomethyt,
pyrrolidin-1-yimethyl, hydroxymethyl, methyisulphanylmethyl, methylsulphinylmethyt,

methyl-sulphonylmethyl, n-butylcarbonylamino, isopropylcarbonylamino,
isobutylcarbonylamino, cyclopropylcarbonylamino, methylsulphonylamino,
isopropylsulphonylamino, n-butylsulphonyl-amino, isobutylsulphonylamino,

cyclopropylsulphonylamino, methylsulphinyl and methylsulphonyl.
(): Most particularly preferably R® denotes methylsulphonylamino.

k) The definitions (k') for R’ in increasing order of preference, starting with preferably

(k") through particularly preferably (k%) to most particularly preferably (k%), are as follows:
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(k'}): Preferably R’ denotes isobutyl, tert-butyl, trifluoromethyt and pentafluorosthyl.
(i): Particularly preferably R” denotes tert-butyl, trifluoromethyl and pentafiucroethyl.
5 (K°): Most particularly preferably R’ denotes tert-butyl.

Each a, b, ¢, d', e, f, ¢', b, |, k' represents a defined, individual embodiment of the
respective group as shown above. According to the definitions shown hereinbefore
each individual preferred embodiment is fully characterised by the expression
10 (a'b'c'd'e'fg'h’fk’), while the index i in each case denotes an individual embodiment and
the individual indices i are variable independently of one another. All the individual
embodiments that are included by the expression in brackets, while the indices i may be
varied ahd combined as desired according to the above definitions, should be

encompassed by the present invention.

15
Table 1 that follows contains.a list of the preferred embodiments E-1 to E-14 by way of
example, in ascending order of preference from the first row to the last. Accordingly,
embodiment E-14, shown in the last row of Table 1, has the highest preference.
20
Table 1.
R' | R | RR | R | XY | R ] L | R |R |F
{ E1 | a | b | & | d | & | Ff | g | | ] K
E2 | a | ¥ | & | P | & | P || ¥ F K
E3 | & b’ ¢’ o e’ F g h 7 K
E-4 a’ b’ ¢’ d? e’ F g K P K
E-5 | a’ b? ¢’ d’ e’ £ g W Vi K
E6 | & | B | |l | Flg | | 721K
E7 | & b ¢ d e’ £ g n Vd K
E8 | a b’ ¢’ d e’ f g n 7 i
E9 | & b’ ¢’ o e £ g K s K
E10 | & b ¢ d e’ F g H F i
E11 | & | ¥ | & | & | € £l g | ¥ | F I
E-12 | &° b’ c? d e’ £ g H I i’
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E-13

a’ b* ¢’ o e® f g W

E-14

~ [~

a’ b ¢ d? e’ F g I

including the tautomers, the stereoisomers and the mixtures thereof.

Preferred compounds of general formula | are selected from among :

N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-(pyridin-4-yloxy)-benzamide

—N
- 0 H
O n O_

S-N
/ H

N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
3-(2-methylamino-pyrimidin-4-yloxy)-benzamide

0 H
0.0 ]
- O N N\
/S‘N N “ \[(
H o H =N
P

N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyi-
3-(6-methylamino-pyrimidin-4-yloxy)-benzamide

N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
3-[2-(2-pyrrolidin-1-yl-ethylamino)-pyrimidin-4-yloxyl-benzamide

o) H
0 O
- i 0O N N~
H g H =~ N
-~

N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[6-(2-
hydroxy-ethylamino)-pyrimidin-4-yloxy]-4-methyl-benzamide
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0, i o ~_N
ot \/\
Sy N \(\”/ OH
H H Na N

. N-(5-tert—byty|~3—methanesuiphonylamino-2—meth0xy—pheny1)-_3—[6—(2—
dimethylamino-ethylamino)-pyrimidin-4-yloxyl-4-methyl-benzamide

0,0 i o ¥

o~ 47 ~T -~

Lo hotehl
Ho o NN

5 s N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-[6-(3-oxo-piperazin-1-yl)-pyrimidin-4-yloxy]-benzamide

. N-(5.-tert-butyl-3—methanesuIphonylamino—2—methoxy-phenyl)-4-methyi—
-(6-pyrrolidin-1-yl-pyrimidin-4-yloxy)-benzamide

oR ,P

=N
10

¢ N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyt-
3-(6-morpholin-4-yl-pyrimidin-4-yloxy)-benzamide

0]
o, P i g
/‘S‘Né\“‘k@f "
H o M N

s (R)-N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-
15 (3-dimethylamino-pyrrolidin-1-yl)-pyrimidin-4-yloxy}-4-methyl-benzamide
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Q O ‘
& 0NN’
g N i \
_0 N

¢ (S)-N-(b-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-
(3-dimethylamino-pyrrolidin-1-yl)-pyrimidin-4-yloxy]-4-methyl-benzamide

0 O
_ll 0 N N v
PN S
O H H
0 2 N

5 e N-(5-ert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-[2-(4-
dimethylamina-piperidin-1-yl)-pyrimidin-4-yloxyl-4-methyl-benzamide

c”) i Cr
1§\N NJ@U
O H H

_0 SN

s N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-

l
N..

3-[2-(1-methyl-piperidin-4-ylamino)-pyrimidin-4-yloxy]-benzamide

NN
i
= ~
2 A
7 N NT -
o 7 Hk@(
-~

10
s N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyi-
3-(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide

3’05\*@1\r

¢ N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
15 3-(6-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide
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NH
0.0
/s i
Nao N

»  N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
3-[6-(piperazine-1-carbonyl)-pyrimidin-4-yloxy]-benzamide

0
'g = N

NN

5 e N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
[6-(piperazine-1-carbonyl)-pyrimidin-4-yloxy]-benzamide

s N-+(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-{2-

piperazin-1-yl-pyrimidin-4-yloxy)-4-trifluoromethyl-benzamide

NH
e
EfN
o_

F
10 F

s N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide

(\NH

Q

\ O
=

Hk@
O ci



e3 P g3 h3 f k3 |nclud|ng the tautoners, the stereoisoners and the

m xt ures YPe0deP2608p ef erred conpounds &% general fornula | BFEHES0806EP4
fromanong : 5

N-(5-tert-butyl - 3- met hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- et hyl -
3-(pyridin-4-yl oxy)-benzam de / H

N-(5-tert-butyl -3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- net hyl 3- ( 2- net
hyl am no- pyri m di n- 4-yl oxy) - benzam de 10

N-(5-tert-butyl - 3- net hanesul phonyl am no- 2- net hoxy- henY -4-nmet hyl-

3- ( 6- et hy| am NdSsPwy R ﬁlaﬂhqneéstlyslorwéamlammethoxynphen )-4-methyl-

N-(5-tert-but Yé-(épﬂﬁEFéiﬁaﬂﬁ%%é?mib%ﬁmlm@y?ox??ﬁé}%}zhuf&‘enﬂ) 4- et hyl 153-[ 2-(
2-pyrrolidin-1 yI et hyl ami no) - pyfi m di n-4-yl oxy] - benzam de

N-(5-tert-butyl - anesul phonyl am no- 2- met hoxy- phenyl ) - 346- ( 2-
hydr oxy- et hyl am no) ri m di n-4-yl oxy] - 4- et hyl - benzam de

k@ﬁ\@/\ g

¢ N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
5 3-(6-piperazin-1-ylmethyl-pyrimidin-4-yloxy)-benzamide

. N-(5-tert-butyl-3~methanesulphonylamino—2—methoxy—phenyi)-4—
methoxy-3-(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide

0, i 0._N IOH
f ?

10 s N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-(2-piperazin-1-ylmethyl-pyridin-4-yloxy)-benzamide

pé”@mf

e N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-flucro-3-
(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide

(i"pé J\QLY

. N—(5—tert—butyl—3—methanesu[phonyiamino—2-methoxy-phenyl)—4—bromo—

15

3-(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide



0, 9s H zoN

N- ( 5- tertW%f‘l"ﬂ%‘S%’ét hanesul phonyl ani nd? 2- net hoxy- pheny1) - 3#8IF2009/061024
di met hyl am no- et hyl am no) - pyri m di n- 4-yl oxy] - 4- net hyl - benzam de 5
N-(5-tert-butyl- 3-nmet hanesul phonyl am no- 2- net hoxy- pheny1) - 4- net hyl -

3- 16- ( 3- ox0- pi perazi n-1-yl1)-pyrim di n-4-yl oxy] -benzam de CNH -)S-N O "9 NN
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N-(5-tert-butyl-2-nethoxy-3-pentanoyl am no-phenyl) - 4-net hyl - 3- (2-

pi peri di n-4-yl net hyl - pyri di n- 4-yl oxy) - benzam de 10

N-(5-tert-butyl-3-net hanesul phonyl- 2- net hoxy- pheny1l) - 4- met hyl - 3- ( 2-

pi peridin-4-yl methyl -p
Nl -[5-tert-butyl - 2- net hoky- 3- (3- net hyl - but yryl ani no) - phenyl |

4- et hyl - 315( 2-/p[\piﬁ>\| di -ylgret hyl - pyri di n- 4-yl oxy) - benzam de
" ,

o N-(5-tert-butyl-3-isobutyrylamino-2-methoxy-phenyl)-4-methyl-3-(2-

N A
O H N NH

piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide

Q 0
_0O N NH

5 * N-(5-tert-butyl-3-methanesulphinyl-2-methoxy-phenyl)-4-methyi-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

O
0] -0 N NH

e N-(5-tert-butyl-3-methanesulphinylmethyl-2-methoxy-phenyl)-4-methyl-
3-(2-piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide

O
i

&*@m@

¢ N-(5-tert-butyl-3-methanesulphinylmethyl-2-methoxy-phenyl)-4-methyl-

10

3-(2-piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide

o 0
MiDSRsQe RS
H H
0 N NH

¢ N-(5-tert-butyl-3-cyclopropanesulphonylamino-2-methoxy-phenyl)-4-
15 7 methyl-3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide



WO 2010/ 02609549PCT/ EP2009/ 061024
N- ( 5-t er t WMRLRKGOZEOMRE obut yr yl ami no- 2- netthoxy- phenyl) - 4- net hyPCBEP2009/061024
pi peri di n-4-yl net hyl - pyri di n- 4-yl oxy) - benzam de 5
N-(5-tert-butyl- 3-net hanesul phi nyl-2- net hoxy- phenyl) - 4- net hyl - 3- ( 2-
pi peri di n-4-yl net hyl - pyridi n-4-yl oxy)-benzamde 10 Il NOO
N-(5-tert-butyl-3-nethanesul phi nyl nmet hyl-2- net hoxy- phenyl)-4-net hyl 3-(2-p
peri di n-4-yl met hyl - pyri di n- 4-yl oxy) - benzam de 10 0 /1114 OH
N-(5-tert-butyl - 3- ret hanesul phi nyl net hy1- 2- met hoxy- phenyl ) - 4
met hyl 3- (2- pi peri di n- &yt net hyl - pyri di n- 4-yl oxy) - benzam de
N-(5-tert-butyl-3-cycl gpropanesul phonyl am no- 2- net hoxy- phenyl) - 4-
15met hyl - 3- ( 2- pi pdy i difn=4- ylomet hyl - pyri di n- 4-yl oxy) - benzami de

0
N =

|
o M ~_N L __NH

¢ 3-(2-azepan-4-ylmethyl-pyridin-4-yloxy)-N-(5-tert-butyl-3-
methanesulphonylamino-2-methoxy-phenyi)-4-methyl-benzamide

5 o 3-(2-azepan-4-ylmethyl-pyrimidin-4-yloxy)-N-(5- tert—butyl -3-
methanesulphonylamino-2-methoxy-phenyl}-4-methyl-benzamide

¢ N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-[2-(1-methyl-azepan-4-ylmethyl)-pyridin-4-yloxy]-benzamide

g 0
<IN N 07 '
: (8] M H | N—

10
s N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-[2-(1-methyl-azepan-4-yimethyl)-pyrimidin-4-yloxy]-benzamide

¢ 3-(6-azepan-4-ylmethyl-pyrimidin-4-yloxy)-N-(5-tert-butyl-3-
15 methanesulphonylamino-2-methoxy-phenyl}-4-methyl-benzamide



OIl SOVII NH

3- (2- azepWR-201900%y| - pyri di n- 4-yl oxyFL N- (5-tert - butyl-3- PCT/EP2009/061024
met hanesul phonyl am no- 2- net hoxy- phenyO0- 4- et hyl - benzam de 5
3-(2-azepan-4-yl nmet hyl - pyri m di n-4-yl oxy)-N-(5-tert-butyl- 3-

met hanesul phonyl am no- 2- met hoxy- pheny1l) - 4- net hyl - benzam de
N-(5-tert-butyl-3-nethanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl 342-(1-m
et hyl - azepan- 4-yl net hyl ) - pyri di n- 4-yl oxy] - benzam de ‘10

N-(5-tert-butyl- 3-nmet hanesul phonyl am no- 2- net hoxy- pheny1) - 4- et hyl 3-[ 2- (1-
met hyl - azepan- 4-yl |) - pyri m din-4-yl oxyl - benzam de

3-(6-azepan-4-yl nmet hyl - pyri m di n-4-yl oxy)-N-(5-tert-butyl-3-

15net hanesul phorfyl a - 2amet hoxy- phenyl ) - 4- met hyl - benzam de

W2010/ 0260955 MQ@Z\Q‘ =
|

¢ N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-

3-[6-(1-methyl-azepan-4-ylmethyl)-pyrimidin-4-yloxy]-benzamide

§ N0
/ﬁ‘N N 0 = ]
OH o H Ne N N—
- Y

5 * N-(3-methanesulphonylamino-2-methoxy-5-pentaflucroethyl-phenyl)-4-
methyl-3-(2-piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide

FF
EF

Q 0

e N-{5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyi)}-4-methyl-3-[2-(4-
methyl-piperazin-1-ylmethyl)-pyrimidin-4-yloxy]-benzamide

o)
HO O _
10 ~© i >

*  N-(5-tert-butyl-3-methanesulphinyi-2-methoxy-phenyl)-4-methyl-3-[2-(4-
methyl-piperazin-1-ylmethyl}-pyrimidin-4-yloxy]-benzamide

0
\S NJ@O /N N/\l
55N T

* N-(5-tert-butyl-3-dimethylaminomethyl-2-methoxy-phenyl)-4-methyl-3-(2-
5 piperidin-4-ylmethyi-pyridin-4-yloxy)-benzamide



N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl 3-[ 6- ( 1-
met hyl - az®¥@A12096998t hyl ) - pyri i di n- 4- yFoxWbenzani de PCT/EP2009/061024
NI - ( 3- met hanesul phonyl am no- 2- met hoxy- 5- pent af | uor oet hyl - pheny1) - 4-

met hyl - 3- (2- pi peri di n-4-yl net hyl - pyri di n-4-yl oxy) - benzam de
N-(5-tert-butyl-3-hydroxynet hyl- 2- nmet hoxy- phenyl) - 4- et hyl - 342- (4-

nmet hyl - pi perazi n-1-yl net hyl ) - pyri m di n- 4-yl oxykbenzam de 10 HO
N-(5-tert-butyl - 3-net hanesul phi nyl-2- met hoxy- phenyl) 4-nethyl-312-(4-

met hyl - pi perazi n-1-yl net hyl ) - pyri m di n- 4-yl oxy] - benzam de
N-(5-tert-butyl-3-diethyl am nonet hyl- 2- nmet hoxy- phenyl) - 4- net hyl - 3- ( 2-
15pi peri di n-4-yl met hy] - pyri di n-4-yl oxy) - benzam de WO

2010/ 02609552PCT{ EPZ00Y/ 061024

N-(5-tert-butyl-18 e nes |_phowy| ani na- t hoxy- phenyl) - 4- met hyl 3-{214- (
2,2,2-trifluoro-ethy ‘-pmpeﬂag n-E-ykneﬂhymh-pyridin-4-y|oxy}- benzam de 0O
ii N -~ =

e N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-

3-{2-{4-(2,2,2-trifluoro-ethyl}-piperazin-1-yimethyll-pyridin-4-yloxy}-

benzamide

g 0 ,
/8\H NJ\@EO\@(\N/\
H )
_0 N K'/NLF
F F

s N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-[2-(4-
cyanomethyl-piperazin-1-yimethyl)-pyridin-4-yloxy]-4-methyi-benzamide

' L8 .
/(Ig\lr:IJ NJ\©,\O\©/\N/\
H
]l

N
» N-(5-tert-butyl-2-methoxy-3-pyrrolidin-1-ylmethyl-phenyl)-4-methyl-3-(2-
10 piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide |

¢ i
N |
_0 N NH

* N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-4-methyl-3-(2-
piperazin-1-ylmethyl-pyridin-4-yloxy)-benzamide



OCHH O. " NN' --- 5

N- (5- tertwoﬂﬂfﬂ@oﬁ’ét hanesul phonyl am né3 2- met hoxy- pheny1) - 39?2/5(’2&09/061024
cyanonet hyl - pi perazi n- 1-yl et hyl ) - pyri di n- 4-yl oxy] - 4- met hyl - benzam de 0 11
, S0 OH .--0,NL. N

N-(5-tert-butyl-2-nethoxy-3-pyrrolidin-1- yI met hyl - pheny1) - 4- met hyl - 3- ( 2-
10pi peri di n-4-yl met hyl - pyri di n-4-yl oxy) - benzam de
N-(5-tert-butyl-3-hydroxynmet hyl-2-met hoxy-phenyl) - 4- et hyl - 3- ( 2-

pi perazi n-1-yl met hyl - pyri di n- 4-yl oxy) - benzam de

N- (5-t ert - bt yN<(3-t¢ntutghhpdroymathed-methpxp el 4-heathpt-By[ 284 2- ( 4-

ﬁﬁt ?él tg:fegﬁfﬂyﬁmﬁaﬁbggghw T gj thokIB%%heng%@Eéd( 241, 4] di azepan51-yl m

et hyl - pyri di n-4-yl - 4- met hyI benzam de

¢ N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-3-(2-[1,4]diazepan-
5 1-ylmethyl-pyridin-4-yloxy)-4-methyl-benzamide

oo

o N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl}-4-methyl-3-[2-(4-
methyl-[1,4]diazepan-1-ylmethyl)-pyridin-4-yloxy]-benzamide

0
HO (o]
ﬁuiﬁ = I N >
0 = N

10 »  N-(5-tert-butyl-3-cyclopropylaminomethyl-2-methoxy-phenyl)-4-methyl-
3-(2- plperldln—4 -yimethyl-pyridin-4-yloxy)-benzamide

s

including the tautomers, the sterecisomers and the mixtures thereof.
15
Terms that are used hereinbefore and hereinafter to describe the compounds according

to the invention are defined in more detail below.

The term "substituted”, as used herein, denotes that one or more hydrogen atom(s) is or
20 are replaced at a particular atom (of a group/of a residue) by an atom (a group/a

residue) selected from a specific group, provided that the possible valency number of



N-(5-tert-butyl - 3- hydr oxynet hyl- 2- met hoxy- phenyl ) - 4- met hyl - 342- (4-

met hyl - [1“&]%“&@@%@5 1-yl met hyl ) - pyri dish- 4- yl oxykbenzani de PCT/EB2009/061024
N-(5-tert-butyl-3-cycl opropyl am nonet hyl- 2- met hoxy- phenyl ) - 4- net hyl -
3-(2-piperidin-4-yl met hyl - pyridin-4-yl oxy)-benzam de including the
tautoners, the stereoisoners and the mxtures thereof. 15 Terns that are
used herei nbefore and hereinafter to describe the conpounds according to
the invention are defined in nore detail bel ow The term "substituted”,
as used herein, denotes that one or nore hydrogen atom(s) is or 20are

repl aced &e aorp%ppn@u@ agtomn dinnobfexgeedasu@ndf the selsdtitidien lepdartoas ostelfla
group/a r Yy selected froma specific group, provided that the
possi bl e val'ency nunber of the corresponding atomis not exceeded and the
substitution | eads to a stable conpound. The term hal ogen denotes an atom
sel ect ed erein n may
have a Véf%ﬂ@hﬁ?@ﬂ@ EfgﬁhazEgﬁggggagggﬁﬁgbﬁﬂﬂaﬁgahched orwﬂnbranched

hydr ocar bon group with 1 to n C atons. Exanpl es of such groups i ncl ude

met hyl , eTﬂB’ItermnCPr mell wHe?é]nm havd BYdaiud %P ZbHJt yb; d?r?c?te@ ¥£t rated,
tert-buty npent yT So- pentyl, neo- pent ? pent F

i so- hexyl brapghed qumth@quiﬂﬁd:Z‘f’yquaml groulhé\rlféll hicn nn@wtd‘m&e Eatamlasmfca‘uclz to
18, denot n el th 1
P g e e R e e e e
pent enyl , pasty, i&%ﬂ’ﬁ@yit B&W@Z“&l test-rgniyll n- hw%rlemhexvlmts a vaI ue of 3 to 6
denotgs a branched or

The term C,-alkenyl, wherein n may have a value of 2 to 18, denotes a saturated,
branched or unbranched hydrocarbon group with 1 to n C atoms. Examples of such
groups include ethenyl, propenyl, butenyl, pentenyl, etc

15  The term C,,-alkynyl, wherein n has a value of 3 to 6, denotes a branched or
unbranched hydrocarbon group with 2 to n C atoms and a C=C- triple bond. Examples
of such groups include ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-
pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 3-methyl-1-butynyl, 1-hexynyl, 2-hexynyl, 3-
hexynyl, 4-hexynyl, 5-hexynyl etc..

20
The term Cq,-alkoxy or C.-alkyloxy denotes a Cy-alkyl-O group, wherein Cy.alkyl is
as hereinbefore defined. Examples of such groupé include methoxy, ethoxy, n-propoxy,
( iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy, n-pentoxy, iso-pentoxy, neo-
‘ pentoxy, tert-pentoxy, n-hexoxy, iso-hexoxy etc..
25

The term Cq-alkylcarbonyl denotes a C,,-alkyl-C(=0) group, wherein C, ;-alkyl is as

hereinbefore defined. Examples of such groups include methylcarbonyl, ethylcarbonyl,

n-propylcarbonyl,  iso-propylcarbonyl,  n-butylcarbonyl, iso-butylcarbonyl,  sec-

butylcarbonyl, tert-butyicarbonyl, n-pentylcarbonyl, iso-pentylcarbonyl, neo-
30 pentylcarbonyl, tert-pentylcarbonyl, n-hexylcarbonyl, iso-hexylcarbonyl, etc..

The term Cs.-cycloalkyl denotes a saturated mono-, bi-, tri- or spirocarbocyclic group
with 3 to n C atoms, wherein n denotes 4 to 15, preferably 8. Examples of such groups
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
35  cyclononyl, cyclododecyl, bicyclo[3,2,1]Joctyl, spiro[4,5]decyl, norpinyl, norbonyl,



unbranched hydrocarbon group with 2 to n C atons and a C=-C- triple bond.
Exanpl es WP 200@/B260P5ups i ncl ude et hynyF5 1-propynyl, 2-propyal/EP2009/061024
1- butynyl, 2-butynyl, 3-butynyl, 1- pentynyl, 2-pentyny| 3-pentynyl,
4-pentynyl, 3-nethyl-1-butynyl, 1-hexynyl, 2-hexynyl, 3- hexynyl,

4- hexynyl, 5-hexynyl etc.. 20 The term Ci, - al koxy or Cl_n-al kyl oxy denotes
a Cl"-al kyl -0 group, wherein Cl-alkyl is as hereinbefore defined. Exanples
of such groups include nethoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy,

i so-but oxy, sec-butoxy, tert-butoxy, n-pentoxy, iso-pentoxy, neopentoxy,

tert- pentmryaryln m(w ietn- hdXefeyaldy dhe INThere¥dloalkyl  inglldss carubsaY|
denot es v efior,

defi ned. nﬁ@l OP%U%CCS ﬂt‘]bg's (}"ﬂ?{e?éégc%a | !é%r&oé%sﬁs@ﬁ a@ﬁl dglgr bkgr?il

n- pr opyl c%mrb@arsapcyob@gmpwtb&b@rweferﬁ%w;& éh@’t@@ﬁﬁmlaééﬁﬂf}tjﬂm belepsitym | sec-

but yl car dte&ﬁé%@@&@ﬁ“ﬂ@%b n- pentyl carbonyl ,iso-pentyl carbonyl, neo-
30pent yl carbonyl, tért-pentylcafbonyl, n-hexylcarbonyl, i so- hexylcarbonyl,

etc.. SThe term C3-cycl oal kyl denotes a saturated nono-, bi-, tri-

splrocarbﬂﬁy I a i»@ﬁ
preferably 8 @L@sigaeal ib)ty é%ﬁogeré;%%n:cgﬂﬁalk C%@hgp‘pr&&em% cyé Ig%f&yl%%
cycl opentad , hasgisb E@<y<l19fln§90I olFzpinples @jclsté@h:tWUD%5W®ﬂ6n§WPPFODy|0XY
cycl odod 0 | ot NOr pi Nyl , nor bonyl ,
nor caryl e&}éig L&Q#ﬁiqﬁkﬁe%ylé%g%%ﬂgg?%ﬁ{ &ﬁi&bﬁi@% egg/c | oal kyl i ncl udes
saturat ed nonocyclic groups. Accordingly, C34,-heterocycloal kyl denotes

sat ur gt edr [H?m’ chic Ioaﬁ@ngpﬁéﬁ&%:}écb' cﬁ:ﬂ%ﬂaﬁﬂ? g%l]ﬂ‘w'ﬁlcﬂas :_RI RERNREfe 3- 8,

C atonms an | €35t” one hét er oat om sél ect romN In the ring. 5
{The ter m@ﬁnéﬁ}'éh@aﬂfﬁbwr@ﬂy hge ableast apeaBgatlssted @a—pkgqume Q?@ijp, wher ei n
C3-cycl oal kyl is as herei nbefore defined. Exanples of such groups |nclude
cycl opropyl oxy, cycl obutyl oxy, cyclopentyl oxy, cycl ohexyl oxy,

cycl oheptﬁ’i%t@m Gi-coycloatiyiramong ferctes ayedouiclealiy CHEN ciraup, awherein Ca.-

C5_weycl c%{r:]}&gik o] QEIHe?’MHé)‘é?brb%eﬁﬁeJ‘q{ Rigrbefpyer defined and additionally has

at | east e unsaturate C=C- doubl e bond. The term
C34, -Bycl oal kyl carbonyl denotes a Ca_n-cycl oal kyl - C(=0) group, wherein

C3-ncycl ophd tdi C, ShaRrdtghBLRPEE@bRYIIGSHREd 2 8, -RetBfREREARINC(ZO) FRoup,

wherein Cs -heterocycloalkyl is as hereinbefore defined. n is preferably 7.

The term Cy,cycloheteroalkyl denotes a saturated mono-, bi-, iri- or spirocarbocyclic

20  group with 3-m to n-m C atoms, wherein n denotes 4 to 12 C atoms and m denotes 1 to

3 heteroatoms, selected independently of one another from NRN, O, 8, SO and SO,,

which may additionally contain a carbonyl group. Examples of such groups include

{ aziridinyl, oxiranyl, azetidinyl, oxetanyl, pyrrolidinyl, tetrahydrofuranyl, piperidinyi,
| tetrahydropyranyl, azepanyl, piperazinyl, morpholinyt, =‘tetrahydrofuranonyl, tetrahydro-
25  pyranonyl, pyrrolidinonyl, piperidinonyl, piperazinonyl, morpholinonyl. Preferably the

term Csr-cycloheteroalkyl includes saturated monocyclic groups with one or two

heteroatoms.

The term aryl denotes aromatic carbon rings. Cs- aryl is preferred within the scope of

30  theinvention. Preferred examples are phenyl and naphthyl.

The term heteroaryl denotes aromatic carbon rings with at least one heteroatom in the
ring selected from N, O and S. Cs-1o heteroaryl is preferred within the scope of the
invention.. Preferred examples are pyridine, pyrimidine.

35



The term C3"-het erocycl oal kyl carbonyl denotes a

C3_n- het eWQc’-@y‘P’%%ﬁOR@I C(=0) group, whef&in Ca.cheterocycl odPKLEP0§9/861024
herei nbefore defined. nis preferably 7. The term C3-cycl ohet er oal kyl
denotes a saturated nmono-, bi-, tri- or spirocarbocyclic 20 group with 3-m
to n-mC atons, wherein n denotes 4 to 12 C atons and mdenotes 1 to 3
het er oat ons, sel ected independently of one another fromNR', 0, S, SO and
S@2, which may additionally contain a carbonyl group. Exanples of such
groups include aziridinyl ranyl ., azetidinyl, oxetanyl, pyrrolidinyl,
tetr ahydrm%ﬁeé’ﬁ)ﬁf"(cm"@léyl)sdl"n'?PJUdQSeﬁf%ﬁmpéW}*%thwve Hipegsans b by pethage nyl |
nor phol i nyifferebiefiy@pedpef ur anonyl, tetrahydro- 25 pyranonyl,

pyrrolidinonyl, piperidinonyl, plpera2|nonyl norpholinonyl. Preferably
the term C3_2- cycl ohet er oal kyI i ncl udes saturated nonocyclic gr oups with
one or tvp]ehgr@,rg r Y WUTRE i ngs.
C5-10 aryl i's pre?@%&y{)\ﬂnmon%?ﬁ‘gggcﬂgéom%%nﬂ@%lﬁn\ﬁ/%ntl oén(éa ?erré(;ad
exanmpPes WFECHIAOTOHRY napht hyl . The term heteroaryl denotes aromatic
carbon rings with at | east one heteroatomin the ring selected fromN, O
and S. C5-10 heteroaryl is preferred within the scope of the invention.

Pr ef er r ed "exigR I N-Geigrasyplpaikyi drnotes, A isafuiptad carbpgycliceling which comprises at

tri- (014‘l@ésl£)6n)eshltrﬁéed '&anﬁ'qﬁSthé'ﬁerTch‘f Qh‘aﬁﬁa&@h%ilpaéb‘?rf(ﬁr & RARE Rﬁro{g&‘? or

three different a roups erm di Cla am no | ncfudes

am no gr SERPSWRY @Hd/)léé%at‘?rﬁé insEedingr EXRo Pl g fséﬁféh't'h%@ﬂ@wd%“@up@upﬁ@ée term
N- het;gr owﬁbmei%hpe%m@tﬁﬁe@zﬁ@t hﬁrﬁérﬁﬁerﬁﬁﬁ@gﬁd’ﬁlo‘rﬁhdlh%‘g whi ch conpri ses at

| east one nitrogen atomin the ring and may additionally conprise further

nitrogen groups, 0- and/or S-atons in the ring. Exanples of such

N het er oqyakAgtdip GEaHRS I LRI b%mglbriﬁ R PRRECIH I el B Ifed

honopi perazi ne and nor phol i ne. roqu dccurrihg in groups, for
exanpl e ¢ REMA lugenated. dais 'Pr%lydf!?e“%tu‘?j@! iatikyk @UPS it ”@(QWP% that direchat ed,
this i nC'rékd@&arﬁ*@IkythNaI% K’Mﬁth&r &Hﬂﬁmh@|nrch'ﬁlrﬁréﬂ{~W§rduP§ﬁragﬂnéﬁf%t é%hrégqgﬁsent

al kyl, but also in other definitions includin rou 2'fragrrents

such las EgamPleslidorynplkyisanegndsg kol eisr. bE'PHH foreﬁxﬁmﬂﬁ RéoeR' iMhus,
for ex a”%@demlon@,anﬁ%x?r inRfhiti atkPﬁc};r@@;Bé Plal/ IBRp iy 8t Mﬂéﬁé}y ﬂl{b ﬁ@feﬁh

al kyl gro s may b Bart or .co | Uorinated, al I'nc
di fiuoro HEHAgN Hif PTW%FBWrrét“HomﬂuorﬂWtB%‘e apt | e oamhﬂs;/lto alkyl

groups/ f rg&grpsgmtagmentsvmlvﬂmaa o gqaswﬁlagr%)é rEﬁaé&Pbﬁﬁﬁ@t&b( &y do% &4 0

or S, or a group, NRI 4, CO or al so i ncl udes carboxxI
yl,

car boxy mIfHp egZONr%/dr &Ry it t%@%a%t?ﬁﬂ/la's%df‘ﬁw%twpoxy’ carboxymet
hydr Qayrrnymmﬁéthgaarboﬁw hyl c@ﬂﬁx'y"ét 10Xy ehbybg &ﬁwémoﬁﬁrm&mrml €and N the
definiti n of I){(Fro %f13alk yl, while in allr% 1(.ilrou ps a Mﬁroup may be
repl aced lﬂ qdrowyst ycarésﬁg; Py pramrledinathg\asfiniyan aY-Ces-alkylh Wire dm alkybond
of a subgtdupbertHj grodip R repla@sPbyBics shown towards the centre of the
phenyl ring, denotes, unless otherw se stated, that
The style used above and hereinafter, in which a bond of a substituent in a phenyi group
25 is shown towards the centre of the phenyl ring, denotes, unless otherwise stated, that

this substituent may be bound to any free position of the phenyi ring bearing an H atom.

All the elements/atoms mentioned in the present specification, including those that are
part of a group, include all the stable isotopic forms of the element in question. Thus, for
30  example, the naming of the atom/element hydrogen includes, in addition to hydrogen

itself, the stable isotope deuterium.

As already mentioned hereinbefore, the compounds of general formula | according to
the invention and the physiologically acceptable salts thereof have valuable
35  pharmacological properties; particularly an inhibitory effect on the enzyme p38 MAP-
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The concentration of phosphorylated ATF2 is quantified by chemoluminescence-induced
20 light emission. For this, a glutathione donor bead (final concentration: 5 pug/ml) which
binds to the gluthathione on the ATF2 and phospho-ATF2 antibodies are added to the
reaction mixture (final concentration: 3 nM; this binds the phosphate group added by the
kinase reaction) to which a Protein A Acceptor Bead (final concentration: 5 yg/ml) binds.
These components are dissolved in a buffer which contains 20 mM HEPES pH 7.0, 200
25 mM NaCL, 80 mM EDTA as well as 0.3% BSA. This reaction mixture is incubated in the
dark for 1 hour at ambient temperature. When these beads come physically close,

visible light is emitted which is measured in a photometer at 520-620nm.

Evaluation:

30
To determine the inhibitory activity of the compounds according to the invention a
calculation is made to determine the percentage by which the kinase activity is inhibited
at a fixed inhibitor concentration of 1 pM. The maximum activity is determined by non-

inhibited kinase. The minimum activity or nonspecific background agctivity is determined
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Table 2. Inhibitory effect of compounds of general formula 1 according to the invention

on the enzyme p38 MAP-kinase at a 1 uM inhibitor concentration

% inhibit- % inhibit- % inhibit- - % inhibit-
Example | ory effect | Example | ory effect | Example | ory effect | Example | ory effect
at 1 yM at 1 uM at1pM at 1 uM

1 90.8 5(11) 98.4 5(47) 97.3 8(23) 97.8

2 97.7 5(12) 98.6 5(48) 994 8(24) 92.4

3 98.1 5(13) 98.2 5(49) 99.2 8(25) 98.6
3(1) 97.0 5(14) 98.5 5(50) 99.6 8(26) 97.7
4 97.7 5(-1 5) 96.0 5(52) 99.5 8(27) 98.4
4(1) 96.8 5(16) 98.9 5(53) 97.0 8(28) 81.8
4(2) 94.8 5(17) 98.2 5(54} 99.7 8(29) 89.0
4(3) 96.3 5(18) 98.7 5(55) 99.6 8(30) 91.3
4(4) 97.5 5(19) 99.7 6 94.4 8(31) 86.5
4(5) 97.4 5(20) 99.5 7 95.6 8(32) 92.6
4(6) 98.0 5(21) 88.9 7(2) 96.3 8(33) 97.1
4(7) 98.6 5(22) 85.7 7(3) 98.8 8(34) 89.3
4(8) 98.6 5(23) 98.3 7(4) 98.1 8(35) 98.6
4(9) 98.6 5(24) 97.9 . 7(5) 98.5 8(36) 82.6
4(10) 100 5(25}) 97.6 8 95.0 8(37) 91.3
4(11) 991 5(26) 97.6 8(1) 55.9 8(38) 98.8
4(12) 95.8 5(27) 99.2 8(2) 98.7 8(39) 98.9
4(13) 96.3 5(28) 99.0 8(3) 95.2 9 98.4
4(14) 99.4 5(29) 99.0 8(4) 66.0 9(1) 99.9
4(15) 99.6 5(30) 99.0 8(5) 95.8 9(2) 98.5
4(16) 99.4 5(31) 99.4 | 8(6) 98.7 10 99.6
4(17) 98.7 5(32) 97.9 8(7) 94.1 11 99.2
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% inhibit- % inhibit- % inhibit- % inhibit-
Example | ory effect | Example | ory effect | Example | ory effect | Example | ory effect
at 1 uMm at1 uM at 1 uM at 1 uM
4(18) 99.0 5(33) 99.2 8(9) 98.4 11(1) 99.4
4(19) 98.6 5(34) 99.1 8(10) 98.9 11(2) 95.4
4(20) 95.6 5(35) 98.3 8(11) 96.7 11(3) 99.5
5 99.0 5(36) 99.3 8(12) 97.0 11(4) 95.1
5(1) 96.8 5(37) 99.3 8(13) 96.8 12 97.5
5(2) 93.2 5(38) 98.8 8(14) 91.1 12(1) 99.4
5(3) 95.0 5(39) 99.4 8(15) 95.9 12(2) 98.7
5(4) 45.3 5(40) 99.5 8(16) 98.7 12(3) 99.6
5(5) 98.3 5(41) 99.6 8(17) 96.7 12(4) 99.3
5(6) 98.3 5(42) 99.5 8(18) 98.6 12(5) 99.5
5(7) 97.8 5(43) 98.6 8(19) 97.0 12(6) 99.6
5(8) 98.9 5(44) 93.2 8(20) 99.4 12(7) 99.8
5(9) 98.5 5(45) | 99.6 8(21) 98.5 13 98.2
5(10) 94.6 5(46) 99.6 8(22) 98.3 13(1) 97.0
Indications

In respect of their ability to inhibit the p38 MAP-kinase activity, the compounds of
general formula | according to the invention and the corresponding pharmaceutically
aacceptable salts thereof are theoretically suitable for treating and/or preventatively
treating all those conditions or ailments that are affected by an inhibition of the p38
MAP-kinase activity. The compounds according to the invention are suitable e.g. for
improving an abnormal cytokine level mediated by p38 MAP-kinase, particularly for
regulating the overproduction of the cytokines IL-1, IL-4, IL-8 and TNF-a. Therefore, the
compounds according to the invention may be used for the prevention or treatment of
diseases, particularly respiratory complaints, gastrointestinal diseases or complaints,
inflammatory diseases (particularly of the airways, joihts, skin or eyes), autoimmune
diseases, destructive disorders of the bones, proliferation disorders, disorders of
angiogenesis, neurodegenerative diseases, infectious diseases and viral diseases as

well as diseases of the peripheral or central nervous system.
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Preferential mention should be made of the prevention and treatment of diseases of the
airways and of the Euhg which are accompanied by increased mucus production,

‘ inflammations and/or obstructive diseases of the airways, such as e.g. acute, allergic or

5 chronic bronchitis, chronic obstructive bronchitis (COPD), cough, pulmonary
emphysema, allergic or non-allergic rhinitis or sinusitis, chronic rhinitis or sinusitis,
asthma, alveolitis, Farmer’'s disease, hyperreactive airways, infectious bronchitis or
pneumonitis, paediatric asthma, bronchiectases, pulmonary fibrosis, ARDS (acute adult
respiratory distress syndrome), bronchial cedema, pulmonary cedema, bronchitis,

10  pneumonia or interstitial pneumonia triggered by various causes, such as aspiration,
inhalation of toxic gases, or bronchitis, pneumonia or interstitial pneumonia as a result of
heart failure, irradiation, chemotherapy, cystic fibrosis or mucoviscidosis, and alpha1-

antitrypsin deficiency.

15 Also deserving special mention is the treatment of inflammatory diseases of the
gastrointestinal tract, such as e.q. acute or chronic inflammatory changes in gall bladder
inflammation, Crohn's disease, ulcerative colitis, inflammatory pseudopolyps, juvenile
polyps, colitis cystica profunda, pneumatosis cystoides intestinales, diseases of the bile
duct and gall bladder, e.g. gallstones and conglomerates, inflammatory diseases of the

20  joints such.as rheumatoid arthritis or inflammatory diseases of the skin (e.g. psoriasis)

and eyes.

Preferential mention should also be made of the prevention and treatment of diseases of
the peripheral or central nervous system, such as e.g. Alzheimer’s disease, Parkinson’s
25  disease, acute and chronic multiple sclerosis, acute and chronic pain as well as injuries

to the brain caused by stroke, hypoxia or craniocerebral trauma.

The compounds according to the invention, including the physiologically acceptable salts

thereof, are most particularly suitable for the prophylaxis or treatment of respiratory
30  complaints, particularly COPD and asthma.

Combinations

By reason of their biological properties the compounds of general formula | according to

35 the invention may be used on their own or in conjunction with other active substances of
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formula | according to the invention. Optionally the compounds of formula | may also
be used in combination with one or more other pharmacologically active substances.
For the treatment of respiratory complaints the compounds of general formula |
according to the invention may be used on their own or in conjunction with other
5 respiratory therapeutic agents, such as e.g. secretolytics (e.g. ambroxol, N-
acetylcysteine, EGFR-inhibitors), broncholytics (e.g. tiotropium or ipratropium or
fenoterol, salmeterol, salbutamol} and/or anti-inflammatories [e.g. theophylline or
glucocorticoids  (such as e.g., prednisolone, prednisone, butixocortpropionate,
beclomethasone budesonide, fluticasone, mometasone, ciclesonide, dexamethasone,
10  betamethasone), leukotrien receptor inhibitors or leukotriene biosynthesis inhibitors,
antihistamines, PDE4 inhibitors (such as e.g. enprofyllin, theophyllin, roflumilast, arifto
(cilomilast), tofimilast, pumafentrin, lirimilast, arofyllin, atizoram)]. Moreover, these
compounds may also be combined with non-steroidal antiinflammatory substances
("NSAID"; such as e.g. ibuprofen, celecoxib and rofecoxib), dopamine agonists, statins,
15  antiviral active substances such as abacavir, Pl3-kinase inhibitors, MRP4-inhibitors,
PAF-antagonists and antiproliferative agents (e.g. methotrexate, leflunomide, FK506
(tacrolimus, prograf)). The combinations that contain one or more of the above
mentioned compounds may be used together or successively, for simultaneous,
sequential or separate administration. These compounds may be administered, either
20 on their own or in combination with other active substances, by intravenous,
subcutaneous, intramuscular, infraperitoneal, intranasal, inhalative, transdermal or oral

route, while aerosol formulations are particularly suitable for inhalation.

For treating diseases in the region of the gastrointestinal tract, the compounds of
25  general formula | according to the invention may also be administered on their own or in
conjunction with substances having an effect on motility or secretion. These

combinations may be administered either simultaneously or sequentially.

Morever, the compounds according to the invention may be used in tumour therapy in

30 conjunction with other anti-tumour therapeutic agents, for example in combination with
tbpoisomerase inhibitors (e.g. etfoposide), mitosis inhibitors (e.g. vinblastine),
compounds which interact with nucleic acids (e.g. cis-platin, cyclophosphamide,

. adriamycin), hormone antagonists {(e.g. tamoxifen), inhibitors of metabolic processes
(e.g. 5-FU etc.), cytokines (e.g. interferons), antibodies, etc. These combinations may

35  be administered either simultaneously or sequentially.
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Formulations

The dosage required to achieve the corresponding activity for treatment or prevention
usually depends on the compound which is to be administered, the patlent the nature
5 and gravity of the illness or condition and the method and frequency of admlnlstra’tlon
and is for the patient's doctor to decide. Expediently, the dosage may be from 0.01 to
100 mg/kg, preferably 0.01 to 10 mg/kg, by inhalation, and from 0.01 to 100 mg/kg,
preferably 0.01 to 10 mg/kg by oral route, in each case administered 1 to 4 times a day.
For this purpose, the compounds of formula (I) prepared according to the invention,
10 optionally in conjunction with other active substances, may be formulated together with
one or more inert conventional carriers, preservatives and/or diluents, e.g. with glucose,
arabinose, lactose, saccharose, maltose, dextrane, maize starch, lactose, sucrose,
microcrystalline cellulose, sorbitol, mannitol, xylitol, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, malic acid, ascorbic acid, maleic acid,
15 succinic acid, fumaric acid, acetic acid, sodium chiodie, calcium carbonate, water,
water/ethanol, water/glycerol, water/sorbitol, water/polyethylene glycol, propylene glycol,
'cetylstearyl alcohol, carboxymethyicellulose or fatty substances such as hard fat or
suitable mixtures thereof, cetylpyridinium chloride, benzalkonium chloride, benzoic acid,
sodium benzoate, surfactants such as soya lecithin, oleic acid, polysorbate or
20  polyvinylpyrrolidone, to produce conventional galenic preparations such as plain or
coated tablets, capsules, powders, solutions, suspensions, suppositories, emulsions,
inhalable powders or aerosols. To produce propellant-containing inhalation aerosols,
{ propellent gases or mixtures of propellent gases such as e.g. n-propane, n-butane,
‘ isobutane, halogenated hydrocarbons such as fluorinated derivatives of methane,
25 ethane [eg. 1,1,1,24etrafluoroethane (TG134a)], propane [eg. 1,1,1,2,3,3,3-

heptafluoropropane(TG227)], butane, cyclopropane or cyclobutane are used.

The dosage for the above-mentioned combination partners is expediently 1/5 of the
normally recommended minimum dose to 1/1 of the normally recommended dose.
30
Therefore, in another aspect this invention relates to the use of a compound according
to the invention or a physiologically acceptable salt of such a compound in combination
with at least one of the active substances described as a combination partner for
preparing a medicament that is suitable for the treatment or prevention of diseases or
35  conditions that can be influenced by inhibition of the enzyme p38 MAP-kinase.
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Preferably, this means a respiratory tract disease, particularfy one of the above-

mentioned diseases or conditions, most particularly COPD or asthma.

The use of the compound according to the invention, or a physiologically acceptable salt
thereof, in combination with another active substance may take place simultaneously or
at staggered times, but especially close together in time. When they are used
simultaneously, the two active substances are given to the patient together; while if they
are administered at staggered times the two active substances are given to the patient
successively within a time span of less than or equal to 12 hours, but particularly less

than or equai to 6 hours.

Consequently, the invention further relates to a medicament that comprises a compound
according to the invention or a physiologically acceptable salt of such a compound as
well as at least one of the aclive substances described hereinbefore as combination
partners, optionally together with one or more inert cat:riers, preservatives andfor

difuents.

The compound according tg the invention, or a physiologically acceptable salt, and the
additional active substance to be combined therewith may be present together in one
formulation, e.g. a tablet, capsule, inhalable powder or aerosol, or separately in two
identical or different formulations, e.g. as a so-called kit-of-parts.

Experimental Section

General synthesis

The compounds according to the invention may be obtained using methods of synthesis
that are known in principle. Preferably the compounds may be obtained using the

methods of preparation according to the invention explained in more detail hereinafter.

Compounds of general formula | may be prepared according to the methods illustrated
in Schemes 1 and 2; R' to R*, X ahd Y have the meaning as defined hereinbefore and
hereinafter, Ar denotes the phenyl ring substituted by R®, R® and R?, PG is a carboxylic
acid protecting group (see the description of protective groups provided below), PG?is a

phenol protecting group and LG denotes either a leaving group such as halogen, Cy.-

%&%gmg@gg 8(33) 97.1 4(7) 98 6 5(22) 85.7 7(3) 9§C‘?/Eg 0%9)06190924
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alkyioxy, 2,2, 2-trifluoroethoxy, aryloxy, Ci4alkylsulphonyloxy,
trifluoromethylsulphonyloxy, arylsulphonyloxy, nitro, cyano, Cis-alkylsulphanyl, C,-
alkylsulphinyl, C.s-alkylsulphonyl, arylsulphanyl, arylsulphinyl or arylsulphonyl or a
B(OH),, BF;K, B(OC4-alkyl), or B(OCMe,CMe,O) group. The two strategies include
the same transformations at the respective functional groups, but in a different order;
therefore only the individual transformations for the sequence shown in Scheme 1 will
be described.

Synthesis strategy 1 starts from 3-hydroxy-benzoic acid derivatives which are either
described in the literature or may be prepared analogously to related structures in a
manner that is readily apparent to the skilled man. The first reaction step in synthesis
strategy 1 is the conversion of the phenolic OH group into a protected derivative, OPGZ.
Suitable protective groups for the OH group of phenols, the preparation and deprotection
thereof are dsc hereinafter and may be used analogously here; thus for example methyl,
benzyl, allyl, 4-methoxybenzyl and methylsulphohyl may be used as protective groups.
Then the protective group PG’ of the carboxylic acid functionality is removed, in order to
react the free acid with the amine component, Ar-NH,, in an amide linking reaction. The
liberation of carboxylic acids is described hereinafter and may be carried out
accordingly. The amide linking is carried out after the conversion of the carboxylic acid
group into an activated form thereof such as e.g. an acyl fluoride, chloride, bromide,
cyanide, imidazolide (N-acylated), an ester, e.g. 2,2,2-triflucroethyl ester, vinyl ester,
phenyl ester, pentafluorophenyl ester, 4-nitrophenyl ester, succinyl-N-oxy-ester, triazinyl
ester or arylotriazol-1-oxy ester, or a thioester such as e.g. methylsulphanylcarbonyl and
phenylsulphanylcarbonyl. Mixed anhydrides of carboxylic acid with carbonic acid esters,
e.g. derived from isobutyl carbonate, or other leaving groups, such as e.qg.
dimethylaminocarbonyloxy, pyrrol-1-ylcarbonyloxy, piperidin-1-yl-carbonyloxy, morpho-
lin-4-ylcarbonyloxy, trimethylcarbamimidoyloxy, N,N,N',N’-tetramethyl-uronyl, N,N’-
dicyclohexyl-uronyl, diisopropoxy-phosphoryloxy, di-(dimethylamino)phos-phoryloxy and
dipyrrolidin-1-yl-phosphoryloxy, are also activated forms of carboxylic acid suitable for
coupling with an amine. The above-mentioned activated acyl compounds are

preferably prepared in a separate reaction step or in situ, depending on their stability.

95.0
024

Thus, for example, the acid chloride may be obtained by treating the carboxylic acid with

thionyl chloride, phosphorus oxychloride or oxalyl chloride optionally in the presence of
catalytic amounts of N,N-dimethylformamide in dichloromethane, 1,2-dichloroethane,
acetonitrile, toluene, benzene, tetrahydrofuran, ether or without a soivent in an excess of

chlorinating reagent at temperatures between -20 and 120°C or the imidazolide may be
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obtained by reacting the carboxylic acid with carbonyldiimidazole in dichloromethane,
tetrahydrofuran, acetontril or 1,4-dioxane at temperatures between 20 and 120°C.
Reagents that are suitable for the in situ activation of carboxylic acids include e.g. N,N’-
diisopropyl-carbodiimide, N,N’-dicyclohexylcarbodiimide, N-(3-dimethylamino-propyl)-N'-
5  ethyl-carbodiimide, O-(benzotriazol-1-yl)}-N,N,N’,N'-tetramethyluroniumtetrafluoroborate
(TBTU), O-(benzotriazol-1-yl)}-N,N,N’,N’-tetramethyluronium hexaflucrophosphate
(HBTU), n-propylphosphonic anhydride, O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetramethyluronium - hexafluorophosphate (HATL), (benzo-triazol-1-yloxy)-tris-
{dimethylamino)phosphoniumhexafluorophosphate (BOP) or {benzotriazol-1-yloxy)-
10 tripyrrolidin-1-yl-phosphoniumhexafluorophosphate  (PyBOP). The amide linking
( reaction is preferably carried out in a solvent such as for example dichloromethane, 1,2-
‘ dichloroethane, toluene, benzene, N,N-dimethylformamide, N,N-dimethylacetamide, N-
methyl-pyrrolidinone, tetrahydrofuran, acetonitrile, dimethylsulphoxide or mixtures
thereof. Alcohols, e.g. methanol, ethanol or isopropanol, or water may in some cases
15  aiso be used as the solvent or co-solvent. The reactions are preferably carried out in the
presence of a base such as e.g. triethylamine, pyridine, imidazole, diisopropylethylamine
or potassium carbonate and optionally an additive, e.g. 4-dimethylaminopyridine or 1-
hydroxybenzotriazole, at temperatures between -20 and 120°C, but preferably between
0 and 80°C.
20
Scheme 1: Synthesis strategy 1 for preparing the compounds |
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25  Scheme 2: Synthesis strategy 2 for preparing the compounds |
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After removal of the phenolic O-protecting group (for method see below) the phenol
oxygen is converted by reaction with an electrophil or nucleophil of the N-heteroaromatic

5 group into the corresponding diarylether. In reactions with an electrophilic N-
heteroaromatic group (LG = anionic leaving group) the reaction may be carried out in the
presence of a transition metal catalyst or with no catalyst. Uncatalysed reactions can be
carried out particularly well with N-heteroaromatic compounds which carry fluorine,
chlorine, nitro, 2,2,2-trifluoroethoxy, Cq4-alkylsulphonyloxy, trifluorométhylsuIphonyloxy,

10 arylsulphonyioxy, C;4-alkylsulphinyl, Ci4-alkylsulphonyl, arylsulphinyl or arylsulphonyl
as LG. For this, the phenol is deprotonated with a base such as e.g. sodium hydride,
potassium hydride, KOBu, NaOfBu, NaOMe, NaOEt, NaOiPr, KF, potassium carbonate,
caesium carbonate, pyridine, 4-dimethylaminopyridine, NEt; or EiNiPr,, in a solvent,
such as for example tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane, acetone,

15 acetonitrile, N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidinone,
water, methanol, ethanol, isopropanol, dimethylsulphoxide or mixtures thereof and
reacted with the electrophil at temperatures between -20 and 180°C, preferably between

0 and 120°C. The reactions may also be carried out under microwave irradiation in a
microwave device. If the electrophilicity of the N-heteroaromatic group is not sufficient

20 for substitution by the phenol component, it may be increased by forming the
corresponding N-oxide (—pyridine-N-oxide, pyrimidine-N-oxide) by oxidation of a
nitrogen atom which is part of the aromatic ring, in toluene, dichloromethane or 1,2-
dichloroethane, for example, with e.g. 3-chloroperoxybenzoic acid (mCPBA), hydrogen
peroxide or tert-butylhydroperoxide, optionally in the presence of a transition metal
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catalyst, e.g. methylrhenium trioxide. After the introduction of the phenol group, the N-
oxides can then be converted into the N-deoxygenated heteroaromatic groups by
reduction, e.g. with Zn or Fe in acetic acid or with hydrogen in the presence of a
transition metal such as Pd/C or Rh/C.

5 Catalysed reactions are preferably carried out with aza-heteroaromatic compounds
which carry iodine, bromine, chlorine, trifluoromethylsuiphonyloxy, mesyloxy or tosyloxy
as LG. Suitable catalysts are complexes, saits or elemental forms of Cu, Ni, Pd or Fe.
Phosphines, e.g. triphenylphosphine, tritolylphosphine, tri-cyclohexylphosphine, tri-tert-
butylphosphine, 1,1'-bis(diphenylphosphino)ferrocene, substituted (2-phenyiphen-1-yl)-

10 di-tert-butylphosphines or (2-phenylphen-1-yl}-dicyclohexylphosphines, 2.2
bis(diphenylphosphinyl)-1,1-binaphthyl, 1,3-diaryl-imidazole or imidazolidinecarbene,
2,2,6,6-tetramethylheptan-3,5-dione, thienyl-2-carboxylate, phosphites, nitriles, e.g.
acetonitrile or benzonitrile, or alkenes, e.g. dibenzylideneacetone or aliyl, may be used '
in the complexes. Suitable salt forms are for example fluorides, chlorides, bromides,

15 trifluoromethanesulphonates, trifluoroacetates or acetates. Elemental forms of the
transition metals are e.g. palladium on charcoal or nanoparticles of palladium or iron.
The reactions are preferably carried out in the presence of a base such as e.g. one of
those already mentioned for the uncataiysed variant, preferably with NaOfBu, Cs,CO; or
K;PQ,, in a solvent, such as for example tetrahydrofuran, toluene, benzene, 1,4-

20  dioxane, 1,2-dimethoxyethane, acetonitrile, N,N-dimethylformamide, N, N-
dimethylacetamide or N-methylpyrrolidinone, between 0 and 180°C, preferably between
20 and 120°C.
Coupling of the phenol with boron derivatives of the N-heteroaromatic group is
preferably carried out under oxidative conditions with Cu(ll) salts, e.g. Cu{OCOCHj3),, in
25 the presence of molecular sieve and triethylamine, pyridine or 4-dimethylaminopyridine
in dichloromethane, 1,2-dichloroethane, toluene, tetrahydrofuran or benzene at 0 to
120°C or in the microwave at up to 160°C. The reactions may be carried out by using a
co-oxidant, e.g. oxygen or pyridine-N-oxide, also with catalytic amounts of Cu(ll).
The precursor of the N-heteroaromatic group, R-A™" (see Scheme 3), is prepared
30  differently depending on the atom that links the groups Ar"™ and R®. If R® is linked to
Ar" via an amino group, the process preferably starts from an Ar"that carries a leaving
group LG? in the position that is to be linked, which is nucleophilically substituted by the
group R* via the amino group. This reaction may be catalysed by a transition metal,
preferably a palladium or copper complex, but is preferably carried out, especially where
35  LG?=F, Cl, NO,, SOC,4-alkyt or SO,C44-alkyl, without a catalyst in the presence of a
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base , e.g. KOMBu, K;CO;, Na,CO;, Cs,C0O,, pyridine, 4-dimethylaminopyridine, NEt;
or EtNiPr,, in for example tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethan, acetonitrile,
N,N-dimethylformamide, N,N-dimethylacetamide,  N-methyi-pyrrolidinone, water,
methanol, ethanol, isopropanol, dimethylsulphoxide or mixtures thereof at temperatures
5  between 0 and 180°C, preferably between 20 and 120°C. Alternatively the group R?
may be attached to the Ar"™ group by a transition metal, a salt or complex thereof; LG?
in this case is ClI, Br, I, OSQ,CF3, OS0O,Me, O50,Tol, for example. Catalysts derived
from palladium and copper, e.g. Pdj(dibenzylideneacetone); combined with (2-
dimethylaminophenylphen-1-yl)-di-tert-butyl-phosphine, [2-(2,4,6-
10 triisopropylphenyl)phen-1-yi]-dicyclohexyl-phosphine, 2-chloro-1,3-bis(2,6-
diisopropylphenyl)-1.3.2-diazaphospholidine or [2-(2,4,6-triisopropylphenyl)phen-1-yi]-di-
tert-butyl-phosphine or Cul combined with 2—(isopr0py[cérbonyl)—cyclohexanone or trans-
1,2-di-(methylamino)-cyclohexane, which are preferably used in solvents such as
tetrahydrofuran, toluene, benzene, 1,4-dioxane, 1,2-dimethoxyethane, N,N-
15  dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidinone or acetonitrile
between 0 and 180°C, preferably between 20 and 120°C, are particularly suitable for

this purpose.

Scheme 3: Method for linking the group R? to Ar™
20

LG
%X ! Hert 2 H 2
G : L - et ot
eneral N, = = APLG ArT—R
Y
R4
H-NR2
finking via N: LG2=eyg.F, Cl, Br, S(0),,,C, qalkylfary)  —— = o At N
H-O (from R?)
linking via O: LG2=e.g.F, Cl, Br, {0}, ,C, ;-alkyl, 0SO,CH; Artet —QO(from R2)
linking via C: LG?=eg. Cl, Br, |, OSO,CF; —_— . Afe C@

M = e.g. B(CH),, B(OCMe,CMe,0), BF,K, Li, MgCl, MgBr

25  In cases where R? is attached to Ar™ through O, the procedure as described above (see
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Schemes 1 and 2) may be used for preparing the diaryiethers. The hydroxy group may
aiso be introduced in a manner catalysed by transition metals or uncatalysed. The
reaction conditions referred to as being suitable may be used analogously here (cf. Also
on the subject of O- and N-linking: Angew. Chern. 2003, 7115, 5558-5607 and literature
5 cited therein).
In order to prepare an Ar"-R? linked via a C, transition metal-catalysed coupling of a
Ar"®LG” to a C-nucleophil of R? is preferably used, wherein LG? denotes Cl, Br, I,
0S0,CF3, OS0,Me or OS0O,Tol. Suitable catalysts may be complexes of the transition
metal, preferably Pd, NI Fe and Cu, with phosphines [e.g. tri-tert-butylphosphine,
10 tricyclohexylphosphine, 2.2-bis(diphenylphosphinyl)-1,1"-binaphthyl, substituted (2-
phenyl-phen-1-yl)-dicyclohexylphosphine (e.g. Xphos), substituted (2-phenyl-phen-1-yl)-
di-tert-butyiphosphine, triphenylphosphine, tritolylphosphine, trifurylphosphine, 1,1
bis(diphenylphosphinyl)ferrocene], phosphites, 1,3-disubstituted imidazolecarbenes or
imidazolidinecarbenes, dibenzylideneacetone, allyl or nitriles, and elemental forms of the
15 transition metal such as e.g. palladium on charcoal or nanoparticles of Pd or Fe may
also be suitable. The active complexes are frequently only prepared in situ from salt
forms of the transition metal, using inter alia fluorides, chlorides, bromides, acetates,
triflates or trifluoroacetates. The reaction is preferably carried out with a trifluoroborate,
a boric acid or a boric acid ester (Suzuki or Suzuki-like coupling), a zinc halide (Negishi
20 or Negishi-like coupling), a stannane (Stille or Stille-like coupling), a silane (Hiyama or
Hiyama-like coupling), or a magnesium halide (Kumada or Kumada-like coupling) of the
C to be coupled by R®. Depending on the nature of the electrophilic and nucleophilic
reactant additives such as halides, e.g. LiCl, KF, nBu,NF, hydroxides, e.g. KOH, K,COs,
Cs;CO3, silver salts, e.g. Ag,O or AgOTf, and copper salts, e.g. CuCl, Cul or
25 copper{l)thiophene carboxylate, may be advantageous or even essential. The coupling
is optionally carried out in dichloromethane, N,N-dimethylformami-de, N-
methylpyrrolidinone, benzene, toluene, tetrahydrofuran, water, ethyl acetate, alecohol,
ether, dimethylsulphoxide, 1,2-dimethoxyethane, 1,4-dioxane or mixtures thereof, while
depending on the nucleophil one or other solvent may be less suitable or even totally
30  unsuitable. The reactions are preferably carried out between -10 and 180°C.
If the group Ar'* carries a carboxy or acyl group in the desired position the group R?
may also be synthesised through this. Possible links are inter alia through a carboxylic

Pt via an aminocarbonyl group, and an R?

acid amide function, wherein R? is bound to Ar
finked via an aminomethyl unit. The synthesis of carboxylic acid amides is described

35  hereinbefore and may be used analogously here. The attachment via an aminomethyl
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unit is preferably produced by reductive amination of the acylated Ar™ with a primary or
secondary amine. For this, the reactants are reacted in the presence of a reducing
agent, e.g. NaBH(OCOCH;);, NaH;B(CN) or NaBH,, and optionally a Lewis acid, e.g.
Acetic acid or ZnCly, in tetrahydrofuran, 1,4-dioxane, methanol, ethanol, isopropanol,
5  water, N.N-dimethylformamide, = N-methyl-pyrrolidinone,  acetonitrile,  toluene,
dichloromethane or 1,2-dichloroethane at -10 to 100°C. Alternatively this aminomethyl
link may also be obtained by reduction of the above-mentioned carboxylic acid amide
function. Suitable reducing agents for this purpose include inter alia lithium aluminium
hydride, diisobutylaluminium hyﬂride or borans, which areﬂ preferably used in

10 tetrahydrofuran, 1,4-dioxane, ether, toluene or dichloromethane at -50 to 100°C.

Some transformations starting from compounds of general formula | or closely related
compounds will how be described by means of which further structures of general
formula | may be obtained.

15 '
if a compound of general structure | is obtained which carries an amino or alkylamino
group, this may be converted by acylation or sulphonylation into the corresponding

acylamino or sulphonylamino compound.

- 20 i a compound of general structure | is obtained which carries a hydroxy group, this may
be converted by acylation or sulphonylation into the corresponding acyloxy or

sulphonyioxy compound.

If a compound of general structure | is obtained which carries a hydroxy group, this may

25 be converted by alkylation into the corresponding alkylether.

If a compound of general structure | is obtained which carries an amino group, this may
be converted by reaction with an isocyanate or carbamoyl chloride into the
corresponding urea derivative.

30
If a compound of general structure | is obtained which camies a nitro group, this may be

converted by reduction into the corresponding amino compound.

If @ compound of general structure | is obtained which carries a Cq4-alkyloxycarbonyl

35 group, this may be cleaved to form the corresponding carboxylic acid.
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If a compound of general structure | is obtained which carries a carboxy group, this may

be transformed by esterification to form the corresponding carboxylic acid ester.

5  If a compound of general structure | is obtained which carries a carboxy or ester group,

this may be transformed to form the corresponding carboxylic acid amide.

If a compound of general structure | is obtained which carries a carboxy group or
activated form (e.g. anhydride, carboxylic acid chloride) thereof, this may be converted

10 by a C breakdown reaction into the corresponding amino, urea or urethane derivative.

If a compound of general structure | is obtained which contains an aromatic/
heteroaromatic amino group, this may be transformed into the corresponding
aromatic/heteroaromatic chloride, fluoride, bromide, cyanide, hydroxide, azide, sulphide
15 or thiol by converting the amino group into a diazo group and subsequently reacting the
latter with a chloride, fluoride, bromide, cyanide, hydroxide, azide, sulphide or thiol

source.

If a compound of general structure | is obtained which contains an amino, alkylamino or

20 dialkylamino fragment, this may be converted into the corresponding alkylamino,
dialkylamino or trialkylamino derivative by alkylation with an alkyl elektrophil or by
reductive alkylation with an aldehyde or ketone.

{ If a compound of general structure | is obtained which carries an aromatic/
25  heteroaromatic Cl, Br, |, F3C0,S0, MeO,SO or TolO,SO group, this may be converted
into the corresponding derivatives by a transition metal-mediated substitution of the .

above-mentioned groups by aryl, alkenyl, alkynyl or alkyl groups.

If a compound of general structure | is obtained which carries an aromatic/
30 heteroaromatic CI, Br, |, F3C0,80, MeO,S0 or TolO,SO group, this may be converted
into the corresponding carboxylic acid esters by a transition metal-mediated substitution

of the above-mentioned groups by alkyloxycarbonyl.

If a compound of general structure | is obtained which carries an alkenyl group, this may
35  be converted by dihydroxylation into a compound of general formula | carrying a 1,2-

dihydroxyethyl unit.
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If a compound of general structure | is obtained which contains a 1,2-dihydroxyethyl
fragment, this may be converted by glycol cleaving into the corresponding shortened
aldehyde.

If a compound of general structure | is obtained which carries a carboxylic acid ester

functionality, this may be transformed by reduction into the corresponding aldehyde.

The subsequent acylation or sulphonylation is optionally carried out in a solvent or
10  mixture of solvents selected from CH,Cl, benzene, chlorobenzene, toluene,
tetrahydrofuran or 1,4-dioxane with a corresponding acyl or sulphonylelectrophile,
optionally in the presence of a tertiary amine, an inorganic base and/or a dehydrating
reagent. Commonly used reagents are for example thionyl chloride, isobutyl
chloroformate, trimethylchlorosilane, sulphuric acid, methanesulphonic acid,
15  p-toluenesulphonic acid, PCl,, P,Os, N,N'-dicyclohexylcarbodiimide,
N,N'-carbonyldiimidazole, triphenylphosphine with CCl; or combinations thereof, which
are optionally used in the presence of 4-dimethylaminopyridine and/or
1-hydroxybenzotriazole between 0 and 150°C, preferably between 0 and 80°C.

20  The subsequent esterification is carried out with the corresponding alcohol, optionaily in
a solvent or mixture of solvents selected from CH,Cl,, N,N-dimethylformamide, benzene,
chlorobenzene, toluene, tetrahydrofuran or 1,4-dioxane or particularly preferably in the
{ alcohol itself, with an acid, e.g. hydrochloric acid or sulphuric acid, or a dehydrating
reagent. Isobutyl chloroformate, trimethylchlorositane, sulphuric acid, methanesulphonic
25 acid, thionyl chioride, p-toluenesulphonic acid, N,N'-dicyclohexylcarbodiimide,
N,N'-carbonyldiimidazole, PCla, P>Os, triphenylphosphine/CCh or combinations thereof,
optionally in the presence of 4-dimethylaminopyridine and/or 1-hydroxybenzotriazole,
are among the reagents frequently used. The reactions are carried out at -20 - 100°C,
preferably at 0 - 80°C.
30 The esterification may also be carried out with an alkyl electrophile such as e.g. Mel,
Me;S0,, BnBr or allylbromide in the presence of a base, e.g. CsOH, Cs,CO;, K,COs,
NaOH, NEt;.

The subsequent alkylation/etherification is optionally carried out in e.g. dichloromethane,
35 benzene, toluene, N,N-dimethylformamide, tetrahydrofuran or 1,4-dioxane with an
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acetonitrile, ichloromethane  1,2-dichloroethane, tetrafhydrofuran, ether, 1,2-
dimethoxyethane or dioxane with an isocyanate or carbamoyl chloride, optionally in the
presence of a tertiary organic base, e.g. NEf3 or EtN/Pr, or an inorganic base, e.g.
10 K;COs; or Ca0, at 0 to 180°C, preferably at 5 to 120°C. The use of additives such as

pyridine or 4-dimethylaminopyridine may be advantageous.

The subsequent reduction of a nitro group is carried out for example with hydrogen in
the presence of a transition metai catalyst, e.g. pailladium on charcoai, PO, or Raney

15 nickel, or with iron or zinc in the presence of an acid such as acetic acid.

The subsequent cleaving of a C,.j-alkyloxycarbonyl group in order to form the free
carboxylic acid is effectedfor example by acid or basic hydrolysis with HCI, sulphuric
a;ia, LiOH, NaOH or KOH in an aqueous or alcoholic solvent or mixture of. solvents.

20
The subsequent exchange of a carboxy group, e.q. Carboxylic acid or activated
carboxylic acid group, for a nitrogen group is carried out e.g. by a breakdown reaction
via the corresponding acylazide (e.g. Curtius degradation, Hofmann degradation). The
acylazide is obtained e.g. by reacting the carboxylic acid with (PhO),P(O)N; in the

25 presence of a base, e.g. NEl;, ProNEt, pyridine, 4-dimethylaminopyridine, K.CO; or
Cs,CO3, in e.g. cyclohexane, teri-butanol, foluene, benzene, dichloromethane, 1,2-
dichloroethane, 1,4-dioxane, tetrahydrofuran, N,N-dimethylformamide or mixtures
thereof. Starting from an activated carboxylic acid function, e.g. acyl chloride, mixed
anhydrides with e.g. urethanes, carbonic acid esters or phosphoric acid esters, aryl

30  esters such as pentafluorophenyl or 4-nitrophenylesters, alkyl- or arylthicesters, the
acylazide may be obtained after reaction with an azide nucleophil, e.g. NaN; or
Me3SiNj, opticnaily in the presence of an additive, e.q. BuyNBr, preferably in toluene,
benzene, tetrahydrofuran, ether, 1,4-dioxane, dichloromethane, N,N-dimethylformamide,
N-methylpyrrolidinone, acetonitrile, acetone, water or mixtures thereof; depending on the

35 azide source some of the combinations mentioned are unsuitable. The acylazide is
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is preferably carried out between -10 and 120°C in one of the above mentioned solvents
or mixtures. The exchange of a diazo group for fluorine may be carried out by reacting
the diazo compound with an alkali metal tetrafluoroborate or tetrafluoroboric acid at 20 to
30 160°C; this reaction is known as the Schiemann reaction. lodine may be introduced by
treating the diazo compound with an iodide, e.g. Nal, preferably in water or an aqueous
mixture of solvents, at 0 to 120°C. The diazo-hydroxy exchange may be achieved by
reaction in the presence of water at 0 to 180°C. This reaction normally takes place
without any further additives, but the addition of copper oxide or strong acid may be

35  advantageous. Mercapto or alkylsulphanyl groups may be introduced by reacting the
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rec on’menaéﬁ'ec%éee c%rg—:-spon ing zinc acetylide. Depending on t e course of the reaction and
the nature of the reactants, additives such as e.g. halides, e.g. LiCl, KF, nBusNF,
hydroxides, e.g. KOH, K;CO;, Cs,CO3, K3PO,, silver salts, e.g. Ag,O or AgOSO,CF;,
copper salts, e.g. CuCl or copper(l)thiophenecarboxylate may be advantageous or even

35 essential. Cul is a preferred additive for coupling with terminal alkynes (Sonogashira



Therefore, in another aspect this invention relates to the use of a
conmpound W@c?@f‘?f?%ﬁ?%o the invention or7& physiol ogi cal |y actepEBI08/0§1924
of such a conpound in conbination with at | east one of the active
substances described as a conbination partner for preparing a nedi canent
that is suitable for the treatnent or prevention of diseases or
35conditions that can be influenced by inhibition of the enzyne p38
MAP- ki nase. Preferably, this nmeans a respiratory tract disease,
particularly one of the above-nentioned di seases or conditions, npst
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| ess thamgpecequal to 12 hours, but particularly |ess 10than or equal to 6
hours. Consequently, the invention further relates to a medicament that
conpri ses a conpound according to the invention or a physiologically
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subst ances described herei fore as conbination 15partnérs, optiona
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f or mul ati ons as a so-ca kit-of-parts

25Gener alPX§ F’pr‘fég s ThetPmipstlinds a¥idr di ng Pﬂ’d’@*fg)aPﬁb:entl on Re&kIbE-
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|IIustrah§dj_§n Schemes 1 and 2; Rl to R Y have th erreanlng as
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(see the grﬁgé:rghpt; k())er%wggn (r)%tng(%%bvce groups provided ow), P& is a
20
The subsequent dihydroxylation of an alkenyl group may be carried out with OsQ, or
KMnO, as oxidising agent. Preferably OsQ, and K,0s0, are used in combination with a
co-oxidant, e.g. KsFe(CN)s, N-methylmorpholine-N-oxide, NaOC] or NaClQ,, in catalytic
amounts. Suitable solvents or ingredients of the solvent include for example water,
25  chloroform, dichloromethane, ether, tetrahydrofuran, acetone, pyridine, acetonitrile,
toluene and tert-butanol. Additives such as MeSO;NH,, KCI, bases, e.g. K,COs,
diazabicyclooctane (DABCO), or ligands, e.g. 1,4-bis(dihydroquinidyl}-phthalazine,
which also allow enantioselective dihydroxylation in a uniformly chiral form (see
Sharpless dihydroxylation and AD-mix-a, AD-mix-B), are advantageous or even
30 essential. The dihydroxylation may be carried out between -50 and 60°C, but is
preferably carried out between -10 and 40°C.
Alternatively this transformation may also be carried out by epoxidation of the double
bond, e.g. with 3-chloroperoxybenzoic acid, dimethyldioxiran or H,O, or fBuO,H

combined with a transition metal catalyst, and subsequent opening of the oxiran with a
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icyclo uron i, L SOpL.opoxy- phosphoryl oxy,
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solvggt ﬁ%”%%{%ﬂ@¥¥Q§89£§%iﬁ%@??ﬁﬁigﬁ%t&%ﬁﬁ'nt at tenperatures between -20
and 120C or the imdazolide nay be WO 2010/ 02609565PCT/ EP2009/ 061024

obtai ned by reacting the carboxylic acid with carbonyl diimdazole in
di chl or ofret exameple taprotasiiny ofaupder, a earetxngnolp may b, aftridiethwéaigl, atethyl,
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situ activation carboxylirc acids include e.g. N/ N -
di i sopropyl -carbodiimde, N N -dicyclohexyl carbodiimn de,
N- ( 33¢li nEPh§XanRlfca protgsjing g1eup fos atasikanybgreselof aikeene or aldehyde may be a
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te
(HBTU) , n+BF @Ry RB0S PRARKAG RN fofSn QifHanB A9ReRF §idubare) betmbllimbishy; N -
tert-butyldimethylsilyl, triisopropylsilyl, acetyl, pivaloyl, benzoyi, methyl, allyl, benzyl, 4-
35 methoxybenzyl, trityl, methoxymethyl, ethoxymethyl, 2-trimethyisilylethoxymethyl or



tetrameth Iur ni umhexaf | uor ophosphat e( HATU) , (benzo-tri azol -1-yl oxy)-tri
(di met hy'¥R2A8Y2488€D honi unhexaf | uor oph&sphat e (BOP) or PC%EPX%%MG“E4
(benzotriazol 1-yloxy)- 10
tripyrrolidin-1-yl-phosphoni umhexaf! uor ophosphate (PyBOP). The am de
linking reaction is preferably carried out in a solvent such as for
exanpl e di chl oronet hane, 1, 2- dichl oroethane, toluene, benzene,

N, N- di et hyl f or mam de, N, N-di net hyl acet am de, Nmet hyl - pyrrolidi none,
tetrahydrof acefonitrile, dinethylsul phoxide or m xtures thereof
Al cohol s, e@“@’“ﬂ%?ﬂﬂ PUP-et hanol or i sopropanol, or water may in some
cases 15 al so be used as the solvent or co- solvent The reactions are
preferabg%*c rried out in the presence of a base such as

triethyl RSStEFHI9ROURSiop g PRERONIC §W05%'@%99%ﬁﬁff€@dwe§@9%%%ﬁ%m
car bonat ah@ambr@n& h?cnak)} yroap, &€ dhdthWsulpiorg, tdlsydemlhe{draﬂﬁbm@@wphehﬁe or 1-

hydr oxybenzotri azol e, at tenperatures between -20 and 120 but preferably
betweén 0 and 80C. 20 Schene 1: Synthesis strategy 1 for preparing the

conpoundssditable préféclAy gMddds fBiG3n amino oF@ikylamino group include for example the
formyl, acetyl, trifluoroacetyl, ethoxycarbonyl, tert.-butoxycarbonyl, benzyloxycarbonyl,
benzyl, 4-methoxybenzyl or 2,4-dimethoxybenzyl group, while additionally phthalyl or
tetrachlcrophthaly! are also suitable for the NH. group.
10
For example suitable 'protecting groups for a terminal alkynyl group include the

trimethylsilyl, triisopropyisilyl or 2-hydroxyprop-2-vl group.

Any acyl protecting group used is cleaved for example hydro[yticallby in an aqueous
15 solvent, e.g. in water, isopropanoil/water, acetic acid/water, tetrahydrofuran/water or
dioxane/water, in the presence of an acid such as trifluoroacetic acid, hydrochloric acid
or sulphuric acid or in the presence of an alkali metal base such as lithium hydroxide,
sodium hydroxide or potassium hydroxide at temperatures between 0. and 140°C,
preferably 10 and 100°C. Another suitable method of cleaving an alkyl ester
20  trifluoroacetyl group is by reaction with iodotrimethylsilane, put in as such or prepared in
situ, in an inert solvent such as dichloromethane, 1,2-dichloroethane, toluene or

acetonitrile.

Any acetal or ketal protecting group used is preferably cleaved in an aqueous solvent,

25  e.g. in water, isopropanol/water, tetrahydrofuranfwater or 1,4-dioxane/water, in the
presence of an acid such as acetic acid, trifluoroacetic acid, hydrochloric acid or
sulphuric acid, at temperatures between 0 and 120°C, preferably at temperatures
between 10 and 100°C.

30 A trimethylsilyl group is cleaved for example in water, an aquéous solvent mixture or a
fower alcohoel suich as methanol or ethanol in the presence of a base such as lithium
hydroxide, sodium hydroxide, potassium carbonate or sodium methoxide. In aqueous or
alcoholic solvents, acids such as e.g. hydrochloric acid, trifiuoroacetic acid or acetic acid
are also suitable. For cleaving in organic solvents, such as for example diethyl ether,

35 tetrahydrofuran or dichloromethane, it is also suitable to use fluoride reagents, such as
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phenol ar oup?ét(&%l\l- 0oXi des can then be converted into the N deoxygenated

het er'dar &rfht R Bicyarfud drisnzoquineng (PR roro pentin j nmeiping nikste) or

Wi th hydrogrn prefériisly ik e8€sHofic & eﬁqlreba@sgomtueﬁs NBétabes UDNaR$ BEHE ofndN/ C.
5Cat al ysgd reacti o refer F%ﬂghcar ried qut with aza-heteroaronmatic

conpound QY q:rg,zy[ %FEPBH & Pg glea)ﬁﬁ @rt;lfH@,roacetlc acid in the presence of

trifl uor arméppimgup piHRW, @), arfi@se/| oxy or tosyloxy as LG Suitable
catal ysts are conpl exes, salts or elenental forns of Cu, N, Pd or Fe.
Phosphi nes, e.g. triphenyl phosphine, tritolylphosphine,
tri-oycl @ht@mdqm(@swn ﬂ.ﬁylokydarﬁcﬁiyt @Mbhbihs Pféﬁ@'ﬁﬂyld&wed- b trelétlri{ dith an acid
|phenylpho§p o?ferro ene, stIt F henx Phe n-1-y

suc rifluoroacetic adid or ydrochloric acnd optiohally using a solvent such as

dichloromethane, 1,4-dioxane, methanol, isopropanol or diethyl ether.

A methyl group on a tertiary amine may be cleaved by freating with 1-
25  chloroethylchloroformate. HBr or BBrz are particularly suitable for cleaving

methylethers,

Moreover, the compounds of general formula | obtained may be resolved into their
enantiomers andfor diastereomers, as mentioned hereinbefore. Thus, for example,
30  cis/trans mixtures may be resolved into their cis and trans isomers, and compounds with

at least one optically active carbon atom may be separated into their enantiomers.

Thus, for example, the cis/trans mixtures obtained may be resolved by chromatography
into the cis and trans isomers thereof, the compounds of general formula | obtained
35 which occur as racemates may be separated by methods known per se (cf. Allinger N.



10 di-tert-but ghosphlnes or (2-phenyl phen-1-yl)-dicycl ohexyl

phosphi ne¥© 2@140 608% s( di phenyl phosphi n§d) - 1, 1- bi napht hyl ,  PCT/EP2009/061024
1, 3-diaryi-imdazol e or imdazolidi necarbene,
2,2,6,6-tetramet hyl hept an- 3, 5-di one, thienyl-2-carboxyl ate, phosphites,
nitriles, e.g. acetonitrile or benzonitrile, or al kenes, e.g.

di benzyl i deneacetone or ally!, nay be used in the conplexes. Suitable salt
forms are for exanple fluorides, chlorides, brom des, 15
trifluoromethanesul phonates, trifluoroacetates or acetates. El enental

forms of krncEligh& i Bh"Tepicslis Siereoehemisins) MakliuWitsy Iptessciangk, $971) into
nanopar t i ke $pftal Rl ;L&@s ‘Hﬁd%n‘lﬂd&'ﬂds Bhgeﬁ@ra%wﬂmg 13fith Hl@%&rzag%))hrﬁéﬁsﬁ' ed
out in the presence of a base such . one o ose alrea nt1oned
for the u¥ERAmIAfeBE WaYi bat respived e'ﬂ@oltwiwaﬁﬁtmwstﬁ aUs Fmodasis KEPDRIr in a
sol vent, IR t u n 20
di oxane, ﬁiﬂ%ﬂgfﬁéﬁgzﬁﬁ%a}l( et hallr]l(%s g%lg?own%{iﬁs ki k@ltjlgﬁetgi’? Q;? W atgéra‘f:)hy

N, Ndi et randée,ré‘mﬁprwé Cafstallla@ﬁwmrm#frtbqesedmmwndﬁ@mebwr@dandaqe@mc:form

pref er ablgiepgiapa GBS%_Q AfYhel ibve PRt tHd WhaRfiorh B a%hﬁé}gion% LBofRor on
derivatives of t he het'eroaromatic group is preferably carried out under
oxi dative conditions with Cu(11l) salts, e. g Cu(OOOCH3)2 in 25the

or &sence e BRGHLAL o 8 FUBAIELLLLL I RULAG S BUAANTR Bl phasos o
tetr ahydrratruﬁtamsaironbfm eameofatically taotl\mzsmslamt o rlnytﬂaectmgcwﬂiwan eoptitallypadtige 160C.
Th t
Ihe, LASCIA BB RN 31! SO LI, 58081 o OFf%'de%?é@ﬁﬁQ%r o
{t he N hetreseyaicmentpoondr rauticulaRY- amdseanc( ﬁeeaﬁamedmﬂeﬁyatlms anakqmaotedhereaf

diff t

G o entt SpRRIy i ERRERTHLRE of LAt ol 6 SR URR LU0y 1
an Art t Hbe basis of their diffegengendn gvlolmhiyl_\mlst thetfree qmblsodesomay ban'elessetddrdm
|inked, ufj %nﬁéla&\é&!oﬂ%ﬁ)ﬁ dah€ 3 lgLrigatRe 'bgte@@gc%% $GudbRHhRR Vbﬁtéahﬁ

am no group s reaction nay b€ cata ransrti

pr ef ébablagtive praidsadh usanamnog opgrerare omgh eﬂae Pt amds Ipfoainer abltgriair rmickld oout

especi al | (€7 F, £, oC al or C yl, thout
a catal ys(%(b%Mr%Sil %eé glr:es%%%e oqﬂ) fol ar|§1 Jae'ﬁ kﬁéﬂ% %%ﬂnﬁaﬂaé' ac
Pyri di ne canm@prseltnhynlarﬁqvb;g}utamlmld NEnaartloracEt o guigic acid.f An mtlaaﬂyl ae:twe

t et rahydr. 4:di i

N, N- di et rlnbedgg ﬁéﬂﬂg I%E{ ﬁylgglcet am ?ﬂhhﬁ]ngﬁ%ﬂp%&é glcﬁdgrﬁg%em

wat er , rrarmemrfor%ammmayummmmmermmwbgwphox. de or m xtures
theregf at tenperatures 5 between 0 and 180C, preferably between 20 and
120C. Alternatively the group may be attached to the Art group by a
transiti diirifemagre, ﬁw%a@mpwncboﬁbf@mutahbmw be [cepvented hite thasalts shadkof, Br

I, $O20F I X I d r p adl um
and copper, 8%% dzwﬁ]%%%gc%geuﬁga?g?otﬁg @ éé]& géée}éﬁ%ié S%% ﬁ’g%h | am
] nophenyl'ﬁ!ﬂf@@ﬂ'q -Of 19rgani¢ -acislst - hagidgl wbmbsmau e, ugfed- {op, thisepurpgse include for
triisopr e &r@.&x I yl e

2-chl or OQ’%J“BE3 Wdr% i %gs%pbodggg%ﬁlg%z Su@ng@c}i?ggap e(ggap eSHO .”r'n% a(c):;rd

12- ( 254, @hPWh(E@[ﬁC@pillnﬁﬁf@rﬁﬂ'q ﬁhemm@ayudk Clieacid mitrig acighteetptic Aeid or maikic

combi ned gyqt h 2- (i sopropyl carbonyl ) - cycl ohexanone or

transl, 2-di - (et hyl am no) - cycl ohexane, which are preferably used in

sol vents such as tetrahydrofuran, toluene, benzene, 1, 4-di oxane

1, 2- di met I

N- nmet hyl ;@%ﬁéﬁdg?ﬁ%n%%oéﬁeg%z?@ﬁ II h ﬁgﬁ@e%%taﬁfngn%%@@%r efer a'ﬂoﬂ‘?

bet ween 2ie diilpialixo@ sare pasasi ey yesm‘eperbﬂeusrlrm meth@dSphnméronScﬂhene 3:

Met hag f fiﬁferéﬂjm(éﬁl:gaﬁeh@gtﬂ@@blg t2rmetho MRs@fbed in 3 Examples, optionally with the

additional introduction of protecting groups.
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)=X N= Art-LGQ2 >SArHet-R2 RA HN RR L& =e.g. F, d, Br,

S(0)0, 1, HMP20WRPPI Ryl Art- NLE2 = e. 8 F, O, Br, S(0)1, REVERZ0p/0§Ip24
OS2CH3 ArHet -0(fromR2) HO (fromRR1 MCR2 L& =e.g. d, Br, I,
OS2CF3ArHet2 M= e.g. B(OH)2, B(OCMe2Cwe20), BF3K, Li, Mgd, MBr
Schenmes 1 and 2) may be used for preparing the diarylethers. The hydroxy
group may al so be introduced in a manner catalysed by transition netals or
uncat al ysed. The reaction conditions referred to as being suitable my be
used anal ogously here (cf. Also on the subject of 0- and N-linking: Angew.
Chem 20@=@mpieS 5558-5607 and literature 5cited therein). In order to
prepare an Arha-R2 linked via a C, transition netal-catal ysed coupling of
a ArhOt-LG2 to a CGnucleophil of R2 is preferably used, wherein L&
denot es dine fgllowing Exgmplesaarecdniepfiad & lostrptedhe perrenhBIventian i petesdetal be
conpl exeswi@but stritfiryyei tion metal, preferably Pd, Ni, Fe and Cu, with
phosphines [e.g. tri-tert-butyl phosphine, 10 tricycl ohexyl phosphi ne,

2. 2' - Bi s(di phenyl phosphi nyl)-1, 1' - bi napht hyl, substituted (2-

phenyl - phg-dbmpblndd a¥sdrBBE BEdW AR G abBrigkd MY 8)ohapatisiistit WA after

(2- phenyl - phen-1-yl)- di-tert-butyl phosphine, tri phena/l phosphi ne,
tritolyl Wﬁp iea n'qu,s]sgqag[w@bﬁprfg’,va ejon.a TLC plate and/or their retention time

bi s(di ph@w}l%b%ﬁmanmpm_errocenet phosphites, 1, 3-disubstituted

i m dazol ecarbenes or im dazolidi necarbenes, dibenzylideneacetone, allyl or
nitriles, and elemental fornms of the 15 transition nmetal such as e.g.

pal | agdi umPc sb&doa9ake®r nanoparticles of Pd or Fe may al so be suitable.
‘The active conplexes are frequently only prepared in situ fromsalt forns
tof the transition netal, using inter alia fluorides, chlorides, brom des,

acet at es mdthdd 1:at eSoRimr: Mdrkk OrOR6Rh Fpesd ROIS ReARd 501 4.8 nhel 8raihi:
carried out with a trifluoroborate, a boric acid or boric acid ester

. .a - -

(Suzuki oY deiselion: RRR EMESHNTheiankAZwaler k] deminggih luans§: geetonitrie

Negi shi - ko.k% eaniplaciag) . a stannane (Stille or Stille-like coupling), a
silane (Hyama or Hi yama-like coupling), or a magnesium halide (Kumada or
Kumada- | i ke coupl i AFFH: t hel®ed@ink cdupldyd by R2. Depending on the
nature of the electrophilic gpg nucl eophilic reactant additives such as
hal i des, e.g. Lid, KF, nButi glg_)? hydr oxigges, e.g. KOH K2CO8, Cs2CO3,
silver salts, e.g. Ag20 or AgOe¥f, and pper salts, e.g. Cud, Cul or 25
copper (O hi ophene carboxyl at g,oponay be gglvant ageous or even essential. The
coupling is optionally carried _out in djchloromethane,

N, N- di met hyl f or mam de, Nnet h915|9yrrol i difone, benzene, tol uene,
tl et2 r g@ydrﬁﬁwﬁ?, V\/@bﬁllfnn:@tdg!ﬂ&’ht LﬁﬁBé)&B@mus?RPPm%ﬁﬁFnlﬂ]gr&S h{ﬁﬁté;mifmm& pivoxi de,

, 2- di met,hoxyet e, -di oxane qr m xture er eo ni | e_dependi ng on
t he nucl 98&%% n.%@) W}%QH@P § IHUE%t WRLSS @ej /?ée@'%lﬂ(std&b?’éa%trBe@%%tmﬂ'tsﬂem ly
30unsui t ahh%. forhhie acigpct i ons are preferably carried out between -10 and
180C. If the group Arhe, carfies a carpo aor, acyl group in the desired.
{position the groupdRdisiky al @@ez@*%&/m %teéﬁ%'&? through this. Possible |inks
are inter alia through a carbowylic acigl am de function, wherein R2 is
bound_to Arha via an ami nocar, %@nyl ar ogg, and an R2 linked via an

ani nGtet hyl unit. The synthe$P8 of carBdxylic acid amides is described

5.00 99

5.50 10

Method 3: Column: Waters Xbridge C18, 30 x 4.6 mm, 2.5 ym; 1.6 ml/min; UV

30 detection: 230 nm/254 nm; eluant A; water (0.1% ammonia), eluant B: methanol

gradient: time (min.) % eluantB
0.00 10
0.15 10
4.00 100

35 4.40 100



‘al kyl ether. If a conpound of ¥

35herei nhefore and may be used anal ogously here. The attachnent via an
ami nomet WP 20¢HP460P% preferably produc® by reductive ami nadt$BRPEA0IOREI24
acylated Arhet with a primary or secondary am ne. For this, the reactants
are reacted in the presence of a reducing agent, e.g. NaBH( OCOCH3) 3,
NaH3B(CN) or NaBH4, and optionally a Lewis acid, e.g. Acetic acid or Zna2,
in tetrahydrofuran, 1,4-dioxane, nethanol, ethanol, isopropanol, 5 water,
N, N- di et hyl f or mam de, N-nethyl -pyrrolidinone, acetonitrile, toluene,
di chl oronet hane or 1, 2-di chl oroethane at -10 to 100C. Alternatively this
am nonethyl link nay al so be4ottai ned BY reduction of the above-nentioned
carboxylic acid am de functi gmpg Sui t ablyg reduci ng agents for this purpose
include inter alia lithium alum nium hydride, diisobutylal um nium hydride
or borans, which are preferably used in 10tetrahydrofuran, 1,4-di oxane,
et her, toluene or dichloronethane at -50 to 100C. Sone transformations
starting from conpounds of general fornmula | or closely related conpounds
wi |1 dow feraratiopiafdbe slartipd RemMPOURASch further structures of general
formula | may be obtained. 15 If a conpound of general structure | is
obt ai ned which carries an am no or al kylam no group, this nmay be converted
by acyl atEX8ApRi | syl phonyl ation into the correspondi ng acyl am no or
sul phony INa6-feet-SiVIROMBhandSUidhohyB IR P M1 REXyORRAYVIRE-RAFdGIMre | is _
obtai ned whjch carrjes a hydroxy group, this nmay be converted by acylation
or sul phé®sitEbeszanides t he correspondi ng acyl oxy or sul phonyl oxy conpound.
If a conpound of general structure 1 is obd@i ned which carries a hydroxy
group, this nmay 25be converted<by alkyl a=Kon into the correspondi ng

e e | is obtained which carries
an am no group, this may be co 8yl by Teaction with an isocyanate or
carbanoyi chloride into thQ)ﬁor ect’)ondi ng urea derivative. 30 If a
conmpound of gener al structur,é_ﬂ i s obtained which carries a nitro group,
thi s ftay be converted by reduction into the correspondi ng am no conpound.
| f a conpotind gf g&henafoxgiN-(Eteurmityl-I-setianasuygcnwlnido-2-aieth®@s-a car boxy

group, thi y be transforned b sterification.to fo he correspondi ng
car boxyl i gégﬂf% mee(s-;l‘tﬁl Irb.engafr?]dg & n%'ggrr?geg?teae'rqelaafn"gweu@f H}ri: i iog obt ai ned
whi ch cammetesnah andAbonyof tetratytiefurgn duthe drhsehcewy 8be nig pallationned to form
the corr in ar i ci.d 1 de. £ a co und. of ner al
structurt;%%ﬁ‘y'ldlr&%id o(%?gﬁoﬁggw i%ﬁ?caér i’;nl%g]?ng tgg\rpgx&weg?% p oP*h @ at ed form
(e. g.15anlmydmogde, presaubmx yThen tei catalybbisi dadtioh éteemf and hhe fitteate he convert ed
10by a C eagct | ' t he rres di am no, urea or urethane
der T vat i Feeoqt S oo 5 Bl elaliordRr B HFE rotH SR B S wHiR T ch
cont ai ns regvtedd nther without any further purification.

Yield: 5.90 g (100 % of theory)

Mass spectrum (ESI"): m/z = 407 [M+H]"

20
The following compounds are obtained analogousiy to Example I:
(1} N-(5-tert-butyl-3-methanesulphonytamino-2-methoxy-phenyl)-3-hydroxy-4-
chloro-benzamide

25

0
o)
Oes': OH
ST
e cl

Rr value: 0.40 (silica gel, petroleum ether/ethyi acetate = 1:1)
Mass spectrum (ESI*): m/z = 427/429 (CI) [M+H]"

Iz



het er oar opmt.ic_am no group, this may be transfornmed into the correspondi ng
aromat i CIW&@EW%G(?%H c chloride, fluofide, bronide, cyani de&CT/RIOSOEHR4
azi de, sulphide 15 or thiol by converting the am no group into a diazo
group and subsequently reacting the latter with a chloride, fluoride,

brom de, cyani de, hydroxide, azide, sulphide or thiol source. If a
conpound of general structure | is obtained which contains an am no,

al kylam no or 20 dial kylam no fragnent, this may be converted into the
correspondi ng al kyl am no, dial kylam no or trial kylamno derivative by

al kylation wth an al kyl elektrophil or by reductive al kylation with an

al dehyde (@) NK8iteHiButyl-8-nfeteaHEROMAENREMBBIEMBthoSi-hHE WAL bgy-bt ai ned whi ch
carries a(nyalr{(oma ic?’ 25_hetengar ofrlgti c d, Br?bléﬁ)}lgs%gdsr%?y ‘gl\l/b?OZSO or
T0102S0 dFEHREOMeRysbeRggMife converted into the correspondi ng derivatives by
a transition tal -nedi ated substitution of the above-nentioned groups by

aryl, al kenyl, A&l kynyl or al kyl groups. If a conpound of general structure
| is obtaine h garries an aromatic/ 30 heteroaromatic C, Br, 1,
F3C02S0, NBg2s T4 @t oup, this may be converted into the

correspond’fniﬂ car byl aci g esters by a transition netal - medi at ed
substitution of-Qhe abov&-nEnti oned groups by al kyl oxycar bonyl . If a
conpound of general structtuFe | is obtained which carries an al kenyl
group, this e. converted by dihydroxylation into a conmpound of
gener al %r”ﬁ@géo-%%%ﬂr‘qaﬁ%d)ego%uﬂletB?rlﬁ%ﬁH)"(ﬁ??@F‘ﬁ?ﬂ:Uni t. If a conpound of
gener al 9W4dscdpeturh (ESI"RRY/2ENmd BHEh contains a 1, 2-di hydroxyet hyl
fragnent, this may be converted by glycol cleaving into the correspondi ng
i shortened al dehyde. 5 If a conpound of general structure | is obtained
whi ch car(sj H&S—@erﬁ&ﬁtbpz-ﬁiéth?ar%@hlﬁh@ﬁﬂaﬁﬁin&@%éﬂh@ﬂﬂbF\ér?l)—ﬁ- Ifo be
transforned by reductjon into the correspondi ng al dehyde. The subsequent
acyl at i oﬁn%tpo’é’fﬁ%ﬁaﬁdeati on is optionally carried out in a solvent or 10
m xture of solwents selected from CH2A 2, benzene, chl orobenzene, tol uene,
tetrahydrofuram|or 1,4-dioxane with a correspondi ng acyl or
sul phonyl~8l get hilee, optionally in the presence of a tertiary am ne, an
i nor gani c {gas [ or_a~defiydrati ng reagent. Coomonly used reagents are for
exanpl e tHhi ofjy! chﬁi sobutyl chloroformate, trinethylchlorosilane,
sul phuri c aci dsfet hanes# pti)oni c acid,

10 :

Ry value: 0.20 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI*): m/z = 423 [M+H]"

(4) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi)-3-hydroxy-4-
15 fluoro-benzamide

0]
O
.y OH
<N N
H H

_0

R¢ value: 0.45 (silica gel, petroleum ether/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 411 [M+H]"

20 {5) N-(5-tert-buty!-3-methanesulphonylamino-2-methoxy-phenyl)-3-chloro-5-
hydroxy-4-methyl-benzamide



'be carried out

The acyl aziSde

p-tol U@ esuI/Bhonl c acid, PC3, P205, N, N -d icyclohexylcarbod iimide,
N NI - car bORANPPEROS2z0l e, tri phenyl pho§‘bh| ne with CCl 4 or cBRHERAIGRER1024
t hereof, which are optionally used in the presence of

4- di nmet hyI am nopyri di ne and/ or 1-hydroxybenzotriazol e between 0 and 150C,
preferably between 0 and 80C. 20The subsequent esterification is carried
out wiwth the correspondi ng al cohol, optionally in a solvent or m xture of
solvents selected from CH2C 2, N, N-di net hyl f or mam de, benzene,

chl orobenzene, toluene, tetrahydrofuran or 1, 4-di oxane or particularly
preferably in the alcohol itself, with an acid, e.g. hydrochloric acid or
sul phuric acid/lor a dehydrating reagent. |sobutyl chloroformate,

tri met hyl ehldr @ 2, sul rp'url c acid, nethanesul phonic 25 acid, thionyl
chl ori de, ,p‘-‘th WETTeE U phori c acid, N, N -dicycl ohexyl carbodiim de

N, N' - car bonyHdi igr dhzo PCl 3, P205, triphenyl phosphi ne/ CCl 4 or

conbi nati ons tRereof, optionally in the presence of

4- di met hyl am nopyri di ne®and/ or 1- hydr oxybenzotri azol e, are anong the

reagents gnhafieoub smt%egge RhERMIdtN Bcdhfe £aryi ed out at -20 - 100G,
preferably at O- 83 'IJ(SE']a sterlflggtlcon may gl so be carried out with an

al kyl el ??%?ﬂﬁc%méﬁgh) Rz 4417448 (CONM2E4, BnBr or allylbronmide in the
presence of a base, e.g. CsOH, CsZCCB K2CO3, NaOH, NEt3. alkylating
agent of the correspondl ng halide or sul phonic acid ester, e.g. Mel, MBr,
Et Br, SMed80¥(5 é%butyb%m%mqsylphwsﬂ%msr?e@@wééy ghenyl)} &fluarady or gani ¢ base
or an I NOfy@Rikya-Pafgl-SdnbRiRer at ures between 0 and 150C, preferably
bet ween 0 "and 100C. "5 The subsequent fornmation of a urea froman am ne nmay
7’g. in a solvent or mxture of solvents selected from
N- net hyl pyrrolidi none, toluene, acetonitrile,
i chl orget hane, tetrahydrofuran, ether, 1, 2-
> W th an isocyanate or carbanoyl chloride,
optionally iH t e pre of a tertiary organic base, e.g. NEt3 or
EtNi Pr2, or an”inorgani ¢ base, e.g. 10 K2CO3 or CaO, at 0 to 180C,
pr ef erably at 5 to 120CT The use of additives such as pyridi ne or
4- di met hwkf@ﬁlueo@)ﬂ)(QIEd&QgMc!’Bﬁe%\éﬁHﬁﬂgé&Ht%-1 1yhe subsequent reduction of
anitro group is carried out for exanple wth hydrogen in the presence of
a transit %’-‘ﬁsr?éﬁfé'#mé%@'a yde = 425dM+plhi | adi um on charcoal, Pt02 or Raney
15niglgel, or with iron or zinc in the presence of an acid such as acetic
acid. The subsequent cl eaving of a C A-al kyl oxycar bon oup in order to
form the (f} %(5&5?%%&%&56?%4@0@Y'ﬁ@510e%m§¥h%xﬂﬁmé) é}hyg@xl&%r basi c
hydr ol ySIrﬁeH1,|IH‘én§£}h;desu| phuric acid, LiOH NaOH or KOH in an aqueous or
al coholic solvent or m xture of solvents. 20 The subsequent exchange of a
car boxy group, ™~eZg. Carboxylic acid or activated carboxylic acid group,
for a nltrogen roup is carried out e.g. by a breakdown reaction via the
correspondl..ng | azjjde (e. % Curtius degradation, Hof mann degradati on).

5~ ORt i AeE g. by reacting the carboxyllc acid with
( Ph0) 2P( 0) N&H i nothl:,l 25 esence of a base, e.g. NEt3, Pr2NEt, pyridine,
4- di met hyl am nopyr| di ne]” K2CO3 or Cs2CC83, in e.g. cycl ohexane,
tert-butanol, toluene, benzene, dichloronethane, 1,2- dichloroethane,
1, 4-di ox de or m xtures thereof.
Starti ngﬂrggirl{]égdnéﬁ Iﬁﬁgieijéﬁggp (?)’éléiléilt amétfefunc ion, e.g. acyl chloride,
mi xed5anM€tﬁS|Sdé§tFumeSIe) gvz Hr@ffﬁiMmHk carbonic acid esters or phosphoric
aci d est r
At ophony ey a0 Srhelh A Ro A B Bl PREABREM o R ety e
obt ai ned bentamideeaction with an azi de nucl eophil, e.g. NaN3 or Me3Si N3,
optionally in the presence of an additive, e.g. Bu4NBr, preferably in
t ol uene, benzéne, tetrahydrofuran, ether, 1,4-dioxane, dichloronethane,
N, N- di net hyl mphde, N-net hyl pyrrolidi none, acetonitrile, acetone, water
or mxturée$ ll, depeygi ng on the 35azide source sone of the
conbi nat i oﬁs entN ongd™~dre unsuitable. The acylazide is rearranged -
possi bly ofl yOas a resi of the increase in tenperature to preferably 60
to 140C - to formthe isocyanate, which may be isolated in the case of an
i nert solR¢ealte: OI%%(sflice gehrytieharayielthybbtasteedi:t her ef rom by the additi on of
wat er, the correspondi ng urethane by the addition of al cohol and the
correspondi ng urea after the addition of an 5am ne. The subsequent
conversion of a reactive carboxylic acid functionality into the

di et hyl f or mam |
di chl or onet jvan
di met hoxy etShgn




~

correspondin carboxyllc acid amde is achieved by reaction with the

corr espondy ﬁ@ P4%A%> "preferably in a sdivent such as di chl oFoHEP4PRREE61024
N, N- di met hyl f ormam de, N- 10 et hyl pyrroli di none, benzene, tol uene,

chl orobenzene, tetrahydrofuran, 1, 4-dioxane, m xtures thereof or in the
amne itself, optionally in the presence of a tertiary organic am ne base
or an inorganic base and optionally wth 4-dinethylam nopyridi ne as
additive, at tenperatures of 0 to 180C, preferably between 0 and 80C 15
The subsequent conversion of an aronatic/ heteroaromatic am no group is
achi eved by diazotisation of the amino group with for exanple nitric acid,
a nitrosqmdﬁgémurce or equival ents thereof such as e.g. NaNO2/ HCl, NOBF4,
tert-butyl'nitrite or |soanyln|tr|te The dlazotlsatlon is carried out for
exanmpl e ihPe ' §/l-3imethanesyinhiopdanmi giheyohe or mam de,
N—nethylpygﬁgukgkaﬁﬂe benzene t ol uene, chlorobenzene 20
tetrahydrofuran, water, ethyl acetate, al cohol, ether,

1, 2- di met hoxyet hane, 1, 4- di oxane or m xt uhereof at -10 to 100C

(di azotisations of am no groups are describ for exanple in Angew. Chem
Int. Ed. 1976, 15, 251 and the literaturg ¢ited therein). The subsequent
exchange of the diazo group
by neans of CuCN, CuCl or

Or a gya group, a chlorine or brom ne atom
LS the literature as the Sandneyer
reaction 25 (see March's Adwv Cpe O Ic Chemistry, Mchael B. Smth and
Jerry March, John Wley & $png nc?, 6. Ed., New Jersey, 2007 and
literature C|ted t herein)~ r@actlon is preferably carried out between
-10 and 120C in one of the above nentioned solvents or m xtures. The

{exchange 1@fs0a d'gazo ofr oup, (frg.{zasémmdzel AR CNDR, N AF-Felt@ith BM-uR i ngact ing the

di azo conpound wth an alkali1 netal tet | or oborate or tetrafluoroboric
aci d at 2exafyiorgmospmte, 9Bitsm} diroprapyiethylagpibarpnds1 266 Sdhdexudn reacti on.

| odi ne ”Ba!a%zbﬂfa&&g%@%dgéd td 23bi J19-thsy16M/AZ MeRRIBENHE g\}a th 88 1 odide,
e.g. Nal, preferab % ter or an aqueous m xture of solvents, at 0 to
120C. Thé“'di‘ ARty Qfmarrés%e hafgfeaBigon atmesthered Thy midde s sHired t he

pr esgpce & 15\RtrRfesdt a@nﬂléht]t&qgera-ﬂ?b Sbe,rf&e@ wg NIGL&BInbYs-feRifg,1BL ace wi t hout

any further additives, but the addition of copper oxide or strong acid may
be 35advé@ﬁta@%henyl)W@tlaaa&eelpb@n%wrémhyﬁn%hlaﬁw agy adges. mhe Keadtian r oduced by

reacting nhiiire @i HEBd RERRIH Gt V6d°B, ‘5‘#\1*&#'(!oom;;t &) arﬂbn@h’d BRipdRFuR the

di al kyl sul phi des at tenperatures of endi ng on the species of
sul phur teAdEn Mixtgautse dlilutede mith opthilg @eslate. s‘Uﬁ%‘tﬂﬁ{ vglhs paitas. i IN be nore

suitabl e h@éi%@hl@ﬂ@ ac@fﬁﬁdﬂ safRHRH ”aqu%QQQnsoélllm éﬁé%@@gluﬁ&{ edriacss cited
therein). 5 The su smguent reducti ve al %_atlon of an anmine is carried out

wi t h 1f he Masnegidposiiphie captRRpPraishiound, Theflaskdesidug is straaniieny de,

acet al dew&ﬁand?ra‘h@'tl@é‘ﬂés@ﬁnh?%ﬁe%@é&&ﬁ?e ersubﬁﬁrvmeté&%%d@nedand a conpl ex
metal hydride 4, LiBH4 3, H3B(CN), preferably

at a pH ofelé. 7’71%3%_(/“@\0%9%9%)9% at 1to 5 bar 10| n the presence of a

itran5|t|gﬂmggb@ﬁnnﬁ(gggf%ﬂ&;-4§hemmﬁyhylatlon may al so be carried out with

formc acid or formates as reduci ng agent at 60 to 120C. The subsequent
exchange of an aromatic/heteroaromatic chlorine, brom ne, iodine atom or
an arz@wamhe/faewsgwn%mhug akd bisthites ARBbRNshtoRMPIONY, mesyl oxy or

tosyl oxy group 15 for an aryl, heteroaryl, ‘al kenyl', al kynyl or al kyl group
is preferably nediated by a transition met al catalyst e.g. those derived
from Pd, (y3- b&kzymszytwmeﬁemtﬁmmambﬁemsr@ny@mdnz n%tl%&fp"r@ fl) JYhereof may
be conplexes of the transition netals with e.g. phosphines

tri-tert SBOIYPYHSEIE ne, tritol yl phosphi ne, trlcyclohexylphosphlne,

tri phenyl phosphi ne, substitpted

(2- phenyl - phen- 1-yI ) - di cycxyl phosphi ne, 20 trifuryl phosphi ne,
substituted (2-phenyl -phen-)=y1)-di-tert-butyl phosphine, 1,1'-

bi s(di phenyl phosphi no) f ocene], 1, 3-disubstituted i m dazol ecarbenes,

1, 3-di substTtut ed 4m olldlnecarbenes phosphi t es, di benzyli deneacet one,
ally" or nitrits e 9 forms of the transition netals, e.g. Pd/C or
nanoparti clg or Fe, salts of the transition netals, such as e.g.

fl uori de,oxghljori brom de, acetate, 25 trifl uoronethanesul phonate or
trifluoroacetiate, or conbi nations thereof The exchange is preferably
carried out with the corresponding al kali nmetal trifluoroborate, boric
acid or ester (Suzuki or Suzuki-like reaction), zinc halide (Negishi or
Negi shi-li ke reaction), stannan (Stille or Stille-like reaction), silane
(Hiyana or Hiyama-like reaction), magnesium halide (Kumada or Kumada-|ike
reaction) of the aryl, alkenyl or alkyl group that 30 is to be introduced.
The exchange for a termnal alkyne is preferably carried out with the sane




reaction). The reactions are preferably carried out in dichloronethane,

N, N- di neVRyP1U0%6898 de, N-net hyl pyrrol #di none, benzene, t ol REHEP2009/061024
tetrahydrofuran, water, ethyl acetate, alcohol, ether, dinethylsul phoxide,
1, 2- di et hoxyet hane, 1, 4-di oxane or mxtures thereof, the correct choice
of sol vent being dependent on the nucleophil and 5sonme cannot be reacted
inall of them The reactions are preferably carried out at -10 to 180C
The subsequent exchange of an aromatic/ heteroaromatic chlorine, bron ne,

i odine atomor an aromatic/heteroaromatic trifluoronethyl sul phonyl oxy,
mesyl oxy %wab@sqﬁﬁ%@hcawl gwentrat@umtharv‘etbyllaste@i@eaﬂbonyl group is achi eved
by reacti - a CO atnosphere in the presence
of the col\?érbess ondl ng SIIPCO /%I %Q ?t)mglﬁil on netal catalyst. Suitable

cat al yst systems are e.g. Pd(OCOCHB)Z conbi ned with PPh3, Pd(OCOCH3) 2

gfg?ldlngﬂ I pho %%%%Qne?% %ﬁ%@é‘&fﬂ"b" %‘B?eé'& fhenil 2

PdC12¢Ph L@)‘WB’(‘@%}’-@’P@I@Z, Pd( OCOCH3) 2/ Ph2P( CH2) 4PPh2, which are
preferably used in the presence of bases, such as e.g. KOCOCH3, NaOOOCHS,
NEt 3, K2CO3, NaHCOB3, in so ts, such as e.g. N, N-di nethyl formam de,

N- et hyl pyrrolidi none, toluene, 1,4-dioxane or the alcohol itself. The CO
pressure is pypeferably 10 0 5 bar at tenperatures between 20 and 160C. 20
The subseq t di8 dr gyl atff on of an al kenyl group may be carried out with
0s04 or KMhat o o@ agent. Pr ef erably 0804 and K20s04 are used in
conbi natio co oxi dahnt , e. g. K3Fe(CN) 6, N nethyl norpholine-N-oxide,
NaOCl or C in catalytic anpbunts. Suitable solvents or ingredients of

{the sol vent” tincl ude for exanpl e water, 25 chloroform dichl oronethane,

et her, tetrahydrofuran, acetone, pyri d| ne, acetonitrile, toluene and
tert - but SawalueQd (siliﬁsget@eholagml\mmmﬂm;ame&e;tbages, e.g. K2CGs,

di azabi c A ggpds, e.g.

1, 4- bi s(ﬁ %Poqw m%},ﬁ%CQ)%t %5I1 “Z/II ﬁg whi ch al so al | ow enanti osel ecti ve
di hydroxyl ation in a uniformy chiral form (see Shar pl ess di hydr oxyl ati on
and @9&@2!& The

di hyﬁg}ox ?atl%@%ﬁa%%{)@tgg?{uﬁyel dﬁé%{ﬂt& et en%‘ H%Z‘g%a%@tebﬁ}s preferably
carri ed duerotengemide- 10 and 40C. Alternatively th| s transformati on may

al so be carried out by epoxidation of the double bond, e.g. with

3-chl oroper oxypgnzoi ¢ acid, dinethyldioxiran or H202 or tBuG2H combi ned
with a tran3|t ngf al cat aI and subsequent opening of the oxiran

with a 0~ J :

Re value: 0.60 (silica gel, petroleum ether/ethyl acetate = 1:1)
Mass spectrum (ESI"): miz = 501 [M+H]"

15
(4) tert-butyl 4-{4-[2-bromo-5-(5-tert-butyl-3-methanesulphonylamino-2-
methoxy-phenyl-aminocarbonyl)-phenoxy]-pyrimidin-2-yl}-piperazine-1-
carboxylate

e

20 Ryvalue: 0.40 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 733/735 (Br) [M+H]"

O

JL



hydr oxyl nucl eophil, e.g. water, LiOH NaOH KOH or NaOOH wi t h subsequent
reduct i onV&F20¢ ¢ Ezqgg@ bond. The subseqﬁ'ént gl ycol cl eavi ng B§T/GP2009/061024
1, 2-di hydroxyethyl fragment is carried out either 5 with Pb(000CH3)4 or
Nal at or HI 04 as oxidising agent. Pb(OCOCH3)4 is used predom nantly in
aprotic solvents, preferably benzene or dichloronethane, at tenperatures
between -10 and 80C. Nalat on the other hand is preferably used in aqueous
sol vents or m xtures of organi c soI vents, e.g. dichloronethane,
tetrahydrofuran, 1, 4-di oxane, anol , acetonltrlle with water at -10 to

80C; Nal0®)iewt- %ﬂﬂr{ﬁa[ﬁ(%ﬁer\'ﬂpvw &-ﬁgqfh'qr@aulgmny&ﬁm'a@;ﬁrm@mom silica gel also
enabl es tmnwg#%cafbohg)b%tﬁﬁfdhb ﬁHanﬁBWﬂ&l?—B?pleYazﬁr{b -ne of the

above- nenti oned organi c sol vents. e subsequent one-step reduction of a
car boxyl i @RRVY@#®ster to formthe corresponding al dehyde is preferably
carried out wth diisobutylal um nium hydride (D BAI-H) in

i , toluene, hexane, tetrahydrofuran or m xtures thereof at
grnatively a two-s ,ﬂgrlant i s possible conprising

reduci ng thé)eu t? t he alcoholfﬁig th DIBAI-H Li AlH4 or LiBH4, and
subsequentﬁyN-' . m the al dehyde, e.g. with

Dess- Mart ih- ﬁerbodﬁna py r d| e- 803 or pyridinium chl orochromate (PCC),
in order to achieve thig canvérsion. 20 In the reactions described

her ei nbef ore, any reactive 'groups present such as carboxy, carbonyl,

hydr oxy, I n al kynes may be protected
durlné tﬁgw?ggc?40 [ﬁ%s%pk@gﬁg%onaﬁﬂgﬁg?g%?%ngj roups whi ch are cl eaved
agai n af tMassigpecirendEBbh n/zf.683. [M+H]'Pr ot ecti ng Groups, Philip J.

{ Koci enski, 3rd edition, Georg Thienme 25Verlag, Stuttgart, 2004 and

references cited therein). For exanple, a protecting group for a carboxy
group may6hé-keneylpxseNHHtet-bytyl- 3mthmesubhhwiammef2t mbtnoyy-phedllyl or benzyl
group. 30 Rkt ?(ﬁ%&'a?n & protecting group for a carbonyl group of a ketone
or al dehyde r?g I et al or acetal, e.g. derived from nethanol, glycol

or propane-1, For exanple, a protecting group for an aI i phatic

hydr oxy group béthetrimet I silyl, tert-butyldinmethylsilyl,
ag p| v yl, benzoyl, nethyl, allyl, benzyl, 4-
35nmet hoxybéng Rt st-hoxyrnet hyl , et hoxynet hyl,

triisopropy si
2-trimet hyl QH| ybet Hox or tet rahydr opyranyl group. Suitable
protecting groups for ayphenolic OH group, besides those already nentioned
for tige aliphatic hydroxy group, are net hyI sul phonyl tosyl and
trifluor | onyI Suitable oups for an am no or
al kyl am ﬁg%élpéu%%%q'ca@g fcé’?loe )é‘{’lr‘?ls F’ghsf?ﬁ%e %’ acetyl , trifluoroacetyl,
et hoxycamﬂnﬂsﬁpgcmﬂnI(ESIB)mdxyed@rman], benzyl oxycar bonyl, benzyl,
4- met hoxybenzyl or 2, 4-di met hoxybenzyl group, while additionally phthalyl
or tetrachl orophthalyl are also suitable for the NH2 group.

(7} 3-benzyloxy-N-(5-tert-butyl-3-methanesulphonyl-2-methoxy-phenyl)-4-

/
H

15  methyl-benzamide

‘Ogiuigf A

0 O

o

R value: 0.77 (silica gel, cyclohexane/ethyl acetate = 2:1)
Mass spectrum (ESI™): m/z = 482 [M+H]"

200 (8) tert-butyl 4—{4-[5—(5—tert—butyl-2-methoxy—3—methylsuIphanylmethyl~
phenylcarbamoyl)}-2-methyl-phenoxy]-pyridin-2-ylmethyi}-piperidine-1-
carhoxylate 7



For exanple suitable protecting groups for a termnal alkynyl group

i ncl ude tWOO1YPR0H3 1 silyl, triisoprop§isilyl or 2-hydroxyp?@HER20P2/061034p.
Any acyl protecting group used is cleaved for exanple hydrolytically in an
aqueous 15 solvent, e.g. in water, isopropanol/water, acetic acid/ water,
tetrahydrof uran/water or di oxane/water, in the presence of an acid such as
trifluoroacetic acid, hydrochloric acid or sulphuric acid or in the
presence of an al kali netal base such as |ithium hydroxide, sodium

hydr oxi de or potassi um hydroxi de at tenperatures between 0 and 140C,
preferably 10 100C. Anot her suitable nethod of cleaving an al kyl ester
20 trifluoroacetlyl group is by reaction with iodotrinethylsilane, put in
as such or pre déon situ, in an inert solvent such as dichl or onet hane,

1, 2-di chl orget , Mol uyeng or. acetonitrile. Any acetal or ketal
protecting grou uﬁed pre eriabl §y cleaved in an aqueous solvent, 25 e.g.
in water, isoprpanol / weter, Rra N \\ga/ wat er or 1, 4-di oxane/ wat er,

c

in the presence of an acid such as acet}c id, trifluoroacetic acid,
hydrochl oric acid or sul phuric acid, at tenperatures between 0 and 120C,
pr ef er abl{yhateactorpier edrtiedsuthethegrentotriand- 110PKE,N, ROW-tetrhmethlgly | si |yl group
is cleav .0 le in water,. an aqueous solvent m xture or a |ower

al cohol g@%’ﬁ%u@lé’cg@@ﬁ%gr&%?sé’PH%{ngre?% he presence of a base such as

| 'ithium HRr®etkod $ detemtidmtinex idd® mpot assi um car bonate or sodi um

met hoxi d I.n I _al cahgl | ol vents, acids such as e.qg.

hydr oéhl gvrlellsg’ S&%&g&gﬁ% -U‘2¥5;g§§t[$ng"| cid or acetic acid are also suitable.
For cleaving in organic solvents, such as for exanpl e diethyl ether,

. 35tetrah r ichl or hape, it i.s also suitable to use fluoride
r eagent s?fgj;%{-:t%uﬁg4'({%[%.%&{%&9?[%5[1%"%6%%' f'ﬂ%ﬁ?’IPﬂBﬁ?'Hﬁn%tﬁyHF. Besi des t he use
of st r onghapylcksbarhbd)-L-adtieyl-phenatyd-piridin-2uilimatbly® pipetiied-1£ or ' cl eavi ng
| ar ger sicla Oxg%%ups, such as e.g. teabutyldinethylsilyl and '
triisopropyl’siTyl. 5 A benzyl, nethoxybenzyl or benzyl oxycarbonyl group is
advant ageousl y_ ¢l eaved hydrogenol ytically, e.g. with hydrogen in the
presence of a cdtal yst such as pall adi um on charcoal, palladi um hydroxi de
or platinug oxidg, if a suitable solvent such as nmethanol, ethanol, ethyl

acetate or gl | acetic gcid, optionally with the addition of an acid
chfor “t atures between 0 and 100C, but

such as hyi
preferably between 20 @~ and<g0C, N%nglr/a hydrogen pressure of 1 to 7
bar, preferably 3 to 5 bar. Trinethylsillyl|iodide, boron trichloride or
borond0trifluoride in the presence of a%ppi n-up reagent, e.g. anisole,

thi oani s@tig RackHTs aMRidYbRMFENBeniGYaR 30,08 NIRa¢-tEREmEhGAVI Ng _
benzyl ethers incluyding the substituted derivatives thereof. The cleaving

of el ect UEHIYMNLFrableRPPPrale gsipurlicg &ragdtle. g.  4- met hoxybenzyl, may al so be
carried WL@@eﬂ@dq Ve beterionNindd= 8.37-min _ _ _
2,3-di chlrwgqrso- 5, 6-di @/_arsp- 1, 4- benzogw none (DDQ or ceriumanmoniumnitrate
(cAN), presesEBTym FSl oot P80 ¥ Hhueous sol utions, between 10 and 120C.
The 254-di net hoxybenzyl group is preferably cleaved in trifluoroacetic
acid in th resen f a nmopping-up reagent, e.g. anisole. 20A tert. butyl
or tert. 1619%5%99%‘?%6%%545%%&'*@@%‘E@&@Mﬂﬁ%ﬂ'ﬂ'%rmew-t reating with an
aci d suchhasylddrbdrhe\@)-Dattiyi-phasdhd]-pyrididiansth@r-ppeadih-optional Iy using a
sol vent such as dichl oronet hane, 1, 4-di oxane, met hanol, isopropanol or

di et hyl &RWEKY'a® A nethyl group on a tertiary amine may be cl eaved by
treating with 1 25chl oroet hyl chl orof ormate. HBr or BBr3 are particularly
sui tabl e for chgaving nethyl ethers. Myreover, the conpounds of general

formula | obtajhed may be resolved into their enantioners and/ or
di ast er eonr s, tioned hereinbefore. Thus, for exanple, 30cis/trans

m Xt ures ) A | 6l {s and trans isoners, and conpounds
o ™ N .N\n,ogr
0

wth
20 (The reaction is carried out with 2-(benzotriazoi-1-yl)-N,N,N',N'-tetramethyl-

uronium-tetrafluoroborate as coupling reagent)



at | east one optically active carbon atom nmay be separated into their
enant i omef9 201909 or exanpl e, the ci$?trans m xtures obt aPAEEPHARY/0HE024
resol ved by chromatography into the cis and trans isoners thereof, the
conpounds of general fornula | obtained 35 which occur as racenates may be
separated by nethods known per se (cf. Allinger N L. and Eliel E. L. in
"Topics in Stereochemstry", Vol. 6, Wley Interscience, 1971) into their
optical antipodes and conpounds of general forrmula | with at |east 2
asymetric _carbon atons may be resolved into their diastereoners on the
basi s of W fmplhpdillaeteptiemiirear 318 métt ences usi ng met hods known per se,
e.g. by oL AREYI PRI Mp4d hagyt onal crystallisation, and, if these
conpounds are obtained in racemc form they nmay subsequently be resol ved
into the enantioners as nmentioned above. The enantioners are preferably
separ at eohbyteﬁcﬂuuewa-{agﬁ@é.amrwas.fah.s&g@heaw_%emcﬂgyarhSﬁ{;y..st allisation
froman optically active solvent or by reacting wth an optically active
t o subist dRetbYitiebpxveyRdinLarimethyl-niraridingt 1-oarsoslait as e. g. esters or
am des with the racem ¢ conpound, particularly acids and the activated
derivatives of~al cohol s thereof, and separating the diastereoneric m xture
of salts or degrivatives thus obtained, e.g. on the basis of their
di ff erences ]ﬁi. Wbility, whilst the free anti podes may be rel eased from
the pure ihaStereEmBris e ivatives by the action of suitable
agents. Optically 1'55! vztggEgngElco n use are e.g. the D and L-forns
zo

of tartaric & tartaricacyd, di-o-tolyltartaric acid, malic

acid or di'be

acid, mandelic acid, canmphorsul phonicoactd, glutam c acid, aspartic acid

) T 0P el s SabEak Yo b RS BATE %, ey

be a (+)-wosnigm)tenafiubloboraty @acbasing.reddentur t her nore, the conpounds of
formula | Y. co ried L he..salts thereof, particularly for
pharnace&#%%éwgﬁggn# ?bypﬁ5"3h§§&8ﬁ$gically acceptable salts with

i norgani c or organic acids. Acids which nmay be used for this purpose

i ncl ude f l.ori ¢ .acid, hydrohrom cid, sulphuric acid,
nethanes6?@&%%%§R£%ﬁ%¥£§%%ﬂé§ﬁﬂ_'?gmge?ﬂgg?ﬁﬁﬁ¥F8&BﬁhQﬁ%UEUECinic acid,

| acti ¢ aghdnylcarbamoylp2intsthyigphtamtyd-paddin-20/imatlyRipipetiding-1- The conpounds of

gener al QBHQH%%% Il and Il used as starting materials are known fromthe

literature 1Th"sOme cases or may be prepared using nethods known fromthe
30 literature and anal ogously to the nethods described in the Exanpl es,
optionally mﬁth%the additional introduction of protecting groups.

0 o)
N O~ :
N |
o) N N

15 (The reaction is carried out with 2-(benzotriazol-1-yl}-N,N,N',N-tetramethyl-

- S“\ N

O
G

Y

O

uronium-tetrafluoroborate as coupling reagent)
HPLC {method 1): retention time = 3.60 min
Mass spectrum (ESI"): m/z = 709 [M+H]*

20 (13) tert-butyl 4-{4-[5-(5-tert-butyl-2-ethoxy-3-methanesulphonylamino-
phenylcarbamoyl)-2-methyl-phenoxy]-pyridin-2-ylmethyl}-piperidine-1-
carboxylate



Exanpl es The foll ow ng Exanples are intended to illustrate the present

i nvent i onVPP0AYP08et ai | without restrPeting it. 5 The conpBulEE2L988610Med
bel ow were characterised using a characteristic mass after ionisation in a
mass spectroneter, an Rf value on a TLC plate and/or their retention tine
during analytical HPLC. 10l-1PLC nethods used: Method 1: Col um: Merck
Cronmolith Speed ROD, RP18e, 50 x 4.6 mm 1.5 m/mn; UV detection: 230

nm 254 nm eluant A water (0.1%formc acid), eluant B: acetonitrile
(0.1%formc acid) 15gradient:tinme (mn.)% eluant B 0.0010 4.5090 5.0090

5.5010 20 Meth . Col umm: Agil ent Zorbax Bonus RP, 50 x 2.1 mm 3.5 pm
1.2 mM/mn; WV detection: 230 nm 254 nm eluant A water (0.1%formc
acid), eluant cegonitrile (0.1%formc acid) gradient:tinme (mn.)%
el uant B 0.0 4. K099 540099 5.5010 Met hod 3: Col um: Waters Xbridge
C18, 30 x 4pH A5 1.MUV 30det ection: 230 nnf 254 nm

el uant A: wat ep-9( 0. 1% auxbni &) Nel

1N\[|Fco t hanol gradient:tinme (mn.)%
el uant B 5
(The reaction is carried out with 2-(benzotriazol-1-yl)-N,N,N’,N'-tetramethyl-
uronium-tetrafluoroborate as coupling reagent)
HPLC (method 1): retention time = 3.54 min
5  Mass spectrum (ESI"): m/z = 695 [M+H]"

Example Il
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-(2-chloro-

pyrimidin-4-vloxy)-4-methvl-benzamide

0.0 9
o~ ar [8) N Cl
SN N and
H fo) H = N
-~

567 mg 2,4-dichloropyrimidine and 663 mg potassium carbonate are added to

10

1.50 g N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-hydroxy-

4-methyl-benzamide in 15 ml acetonitrile and 3 ml N,N-dimethylformamide, and

the reaction mixture is stirred overnight at ambient temperature. Then another
;’\ 15 57 mg 2,4-dichloropyrimidine are added, and the mixture is stirred for a further

| hour at ambient temperature. For working up the reaction mixture is diluted

with water and the white precipitate formed is filtered off, washed with water

and dried in the desiccator.

Yield: 1.69 g (88 % of theory)

20 Revalue: 0.30 (silica gel, petroleum ether/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 519/521 (Cl) [M+H]"

The following compounds are obtained analogously to Example llI:

25 (1) N~(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(6-chloro-
pyrimidin-4-yloxy)-4-methyl-benzamide '



0. 0010 0.1510 4.00100 354.40100 4.5510 5.0010 5 Preparation of the
starting VORIOPO9EXampl e! N (5-tert?but yl- 3- net hanesul phRVER2A09/061024
I no- 2- met hoxv- phenyl) - 3-hvd roxy-4- nethyl -benzam de 10
7.1093- benzyl oxy- N- (5-tert-butyl-3-nmethanesul phonyl am no- 2- met hoxy-
phenyl) - 4- et hyl - benzam de are hydrogenated in a m xture of 70 m of
nmet hanol and 40 m of tetrahydrofuran in the presence of 800 ng pall adi um
on activated charcoal (10% Pd) at anbient tenperature and 50 psi partia
15 hydrogen pressure. Then the catalyst is suction filtered and the
filtrate is evaporated down using the rotary evaporator. A white solid
remai ns, which”jls reacted further wi thout any further purification. Yield:
eory) Nh%s speQSrun1(ESI+): mz = 407 [M'-H 20

=

1
Ho 4 Nao N

I=z

(reaction takes place in the presence of potassium-tert-butoxide at 50°C)
Rs value: 0.66 (silica gel, petroleum ether/ethyl acetate = 1:2)
Mass spectrum (ESI™): m/z = 519/521 (Cl) [M+H]"

(2) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(2-chloro-
pyrimidin-4-yloxy)-4-trifluoromethyl-benzamide

N Cl
Cr
N
0.0 o
\xs; . O
<N H
H F
e,

FF
{reaction takes place in dimethylsulphoxide in the presence of potassium-tert-
10  butoxide)
Rr value: 0.44 (silica gel, petroleum ether/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 573/575 (Cl) [M+H]

(3} N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(2-chloro-
15 pyrimidin-4-yloxy)-4-chloro-benzamide

N Ci
T
_N
0.0 o
\‘Sl O
H
0 cl

(reaction takes place in dimethylsulphoxide in the preéence of potassium-tert-
butoxide)
Ry value: 0.34 (silica gel, petroleum ether/ethyl acetate = 1:1)

20 Mass spectrum (ESI™): m/z = 539/541/541 (2 CI) [M+H]"

(4) methyl 3-(2-chloro-pyrimidin-4-yloxy)-4-methyl-benzoate



The foll ow ng conpounds are obtained anal ogously to Exanple I: (1)
N-(5-tertWB&

V02808t hanesul phonyl ami n® 2- net hoxy- pheny1) - PENERZHRH0A1024

chl or o- benzam de 25 Rf value: 0.40 (silica gel, petrol eum ether/ethyl

acetate = 1:1) Mass spectrum (ESI+): mz = 427/429 (A) [MH (2)
N-(5-tert-butyl- 3-nmet hanesul phonyl am no- 2- net hoxy- pheny1) - 3- hydr oxy- 4-
trifluoronethyl-benzamde O ,p's --- "NNHHO F F 5Rf value: 0.51
(silica gel, petroleumether/ethyl acetate = 1:1) Mass spectrum (ESr):
= 461 [ M+tH (3)

N-(5-tert-bulyl- 3- réet rll\famec'?ul phonyl am no- 2- net hoxy- pheny1l) - 3- hydr oxy- 4-

nmet hoxy- b and
&

(reaction takes place in dimethylsulphoxide in the presence of potassium-tert-
butoxide)
R value: 0.87 (silica gel, dichloromethane/methanol = 95:5)

5  Mass spectrum (ESI*): m/z = 279/281 (Cl) [M+H]"

(5) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-(2-chloro-

pyrimidin-4-yloxy)-4-methoxy-benzamide

0.0 9
] O N Cl
~SeNy N g
H 4 H N
d ?

10 (reaction takes place in dimethylsulphoxide in the presence of potassium-tert-
butoxide)
Ry value: 0.15 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 535/537 (CI) [M+H]"

15 (6) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(2-fluoro-

pyrimidin-4-yloxy}-4-chloro-benzamide

‘0 O O
o o._. _N._ G
2SS RONG!
N
0 F

(reaction takes place in dimethylsulphoxide in the presence of potassium-tert-
butoxide)

20 Rrvalue: 0.41 (silica gel, petroleum ether/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 523/525 (Cl) [M+H]"

(7} methyl 4-bromo-3-(2-chloro-pyrimidin-4-yloxy)-benzoate

mz



Rf value: 0.20 (silica gel, cyclohexane/ethyl acetate = 1:1) Mass spectrum
(ES1): mWO2045eP608M Hr (4) 93 PCT/EP2009/061024
N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 3- hydr oxy- 4-

15f | uor o- benzam de Rf value: 0.45 (silica gel, petrol eum ether/ethyl
acetate = 1:1) Mass spectrum (ESP): nmz = 411 [ M+tH 20(5)
N-(5-tert-butyl-3-nethanesul phonyl am no- 2- net hoxy- pheny1l) - 3- chl or o- 5-

hydr oxy- 4- met hyl - benzam de WD 2010/ 02609584PCT/ EP2009/ 061024 C Rf val ue:
0.42 (si lica gel, cyclohexane/ethyl acetate = 1:1) Mass spectrum (ESr):
mz = 441/ 443 (CI) [ MtH] 5(6)

N-(5 tert —Rutyl=s ul phonyl am no- 2- net hoxy- phenyl y3-fl uoro-5-

hydr oxy- 4- rret hyl -henkannde R1 val ue: O. 40 (silica gel, cyclohexane/ethyl
acetate = 1:1) Was$ spectrum (ESr): mz = 425 [ MtHr (7)

N (5t ot o e dTBbBE RRIHRRRAIBELE R BRLAY HPIRINER s Jery A oxy- 5-

butoxide)
R value: 0.45 (silica gel, petroleum ether/ethyl acetate = 7:3)

5  Mass spectrum (ESI"): m/z = 343/345/347 (CI+Br) [M+H]"

(8) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-chloro-5-(2

-chioro-pyrimidin-4-yloxy)-4-methyl-benzamide

0.0 "
o 0 O N Cl
~S N N g
H o H =N
-~
Cl

10 (reaction takes place in dimethyisulphoxide in the presence of potassium-tert-
butoxide)
R; value: 0.30 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI*): m/z = 553/5655/557 (2 CI) [M+H]"

15 (9) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-chloro-5-(2

-fluoro-pyrimidin-4-yloxy}-4-methyl-benzamide

0.0 9
- O N CI
YN r
I .
_0
F

(reaction takes place in dimethylsulphoxide in the presence of potassium-tert-
butoxide)

20  Ryvalue: 0.28 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 537/539 (CI) [M+H]"

(10) N-(5~tert~butyl—3—methénesuIphonylamino~2-methoxy—phenyl)-B—(Z-chIoro—
pyrimidin-4-yloxy)-5-methyl-benzamide



Rf val ue: 85|I|ca gel, cycl ohexane/ethyl acetate = 1:1) 15 Mass
N-(5-tert- butyl 3- met hanesul phony1l- 2- net hoxy- phenyl) - 3- hydr oxy- 4- met hyl ben
zamide O OH O Rf value: 0.55 (silica gel, cyclohexane/ethyl acetate = 1:1)
Example 11

3-benzyl oxy- N- (5-tert-butyl - 3- met hanesul phonyl am no- 2- net hoxy- phenyl ) - 4-
nmet hyl - benzam de 5

10. 59gof 0- ( 7- azabenzotri azol -1-A-N, N, N , N -tetranet hyl - uroni um

hexaf | uor ophosphate, 9.54 nml diisopropyl ethylam ne and 1.26 g 1-hydroxy-7-
azabenzotriazol g are added to 4.50 g 3-benzyl oxy-4-net hyl -benzoic acid in
25 m N, N-fi nef fo’nanlde under an argon atnosphere. The nixture is
stirred 10-%-Qr Fent tenperature, before 5.74 g

N- ( 3- am no- 9Hte.t bUty h@xyphenyQOret hanesul phonam de- hydr ochl ori de
are added. The reactionym xturé is stirred overnight at 50C. After cooling
to anbi ent tenperature the reactlon m xture is diluted with ethyl acetate,

washed mn 1. Nbh ci.d.and sat ur s sodi um

chl ori de ¢ 5¥¥@$%ﬁ933?93éxg &)géﬁuﬁ?ghﬁ%%%?gegﬁﬂﬁgﬁﬁgBﬁafed down. The
flask reshulimz:!e)s stirred with nethanol, and the resulting white

preci pi taé%a'u% @éﬁ%} C%réél 'cty%& rﬁc: yrl'ageat Yi ’i:"lﬁj 7.10 g (77 % of theory)

Mass spectram (
5  Mass spectrum (ESI™): m/z = 519/521 (Cl) [M+HT

(11) N-(5-tert-butyl-3-methanesulphonylamino-2- methoxy-phenyl) -4-chloro-3-(2-

chioro-pyridin-4-yloxy)-benzamide

10 (reaction takes place in dimethylsulphoxide in the presence of potassium
carbonate with 2-chloro-4-fluoropyridine at 60°C)
Ry value: 0.30 (silica gel, dichloromethane/methanol = 98:2)
Mass spectrum (ESI*): m/z = 538/540/540 (2 CI) [M+H]"

15 (12) methyl 6-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenyicarbamoyl}-2-chloro-phenoxy]-pyrimidin-4-carboxylate

0 0
“BNY Oy o
OH 4§ H N N
- cl R

(reaction takes place in dimethylsulphoxide in the presence of caesium
carbonate with methyl 6-chioro-pyrimidine-4-carboxylate at 45°C)

20 Ryvalue: 0.43 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 563/565 (Cl) [M+H]"

(13) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chioro-3-(6-
chloro-pyrimidin-4-yloxy)-benzamide



20The fol |l owi ng conpounds are obtained anal ogously to Exanple I1: (1)

3- benzyl o%P-4 fgzqoggt - but yI - 3- met hanes#f phonyl ani no- 2- met hoXyL/BR&IFH0510p4
chl or o- benzam de Rf value: 0.68 (silica gel, petrol eum ether/ethyl
acetate = 1:1) Mass spectrum (ES1): mz = 517/519 (d) [ MrHr (2)

3- benzyl oxy- N-(5-tert-butyl -3-nmet hanesul phonyl am no- 2- net hoxy- phenyl ) - 4-
5trifluoronethyl-benzamde /H Rf value: 0.70 (silica gel, petroleum
ether/ethyl acetate = 1:1) Mass spectrum (ESI+): nfz = 551 [M+H 10(3)

3- benzyl oxy- N-(5-tert-butyl -3-nmet hanesul phonyl am no- 2- net hoxy- phenyl ) - 4-
fl uoro-benzam de<Z Rf value: 0.60 (silica gel, petroleum ether/ethyl
acetate = 1:1) ss spectrum (ESI+): mz = 501 [MrH 15 (4) tert-butyl
4-{412-br orfb- 5 o - met hanesul phonyl am no- 2-

met hoxy- phehytSam \ phefloxykpyri mi di n- 2-y1} - pi perazi ne- 1-

car boxyl at e°NO § 0H'90 C Ny-nN 20Rf val ue: 0.40 (silica gel,

cycl ohexane/ et hyl acetat® *t1:1) Mass spectrum (ESI+): mz = 733/735 (Br)

[ M (reaction takes place in dimethylsulphoxide i_h the presence of potassium-tert-

butoxide at ambient temperature)
R value: 0.35 (silica gel, cyclohexane/ethyl acetate = 1:1)
5  Mass spectrum (ESI"). m/z = 539/541/543 (2 Ci) [M+H]"

(14) N-(5-tert-butyl-3-methanesulphonyl-2-methoxy-phenyl)-3-(2-chloro-
pyrimidin-4-yloxy)}-4-methyl-benzamide |

o 0]

N Cl
I H
0 _O N

10 (reaction takes place in dimethylsulbhoxide in the presence of potassium-tert-
butoxide at ambient temperature)
Rr vaiue: 0.47 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI): m/z = 504/506 (CI) [M+H]"

15 {15) methyl 3-(2-chloro-pyridin-4-yloxy)-4-methyl-benzoate
! 0

~o O/|C|
N

(reaction takes place in dimethylsuiphoxide in the presence of potassium-tert-
butoxide at ambient temperature)
HPLC (method 1): retention time = 4.05 min

20 Mass spectrum (ESH): m/z = 278/280 (CI) [M+H]"

Example IV
tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylaminocarbonyl}-2-methyl-phenoxyl-pyrimidin-2-vl}-piperazine-1-

25  carboxylate




(5) tert-but
4-(4-]5- (\@Otzé?q/‘la%?%/l 3- et hanesul phon§fi ani no- 2- met hoxy pherGTERP2M/AF HBAY 1
) - 2- et hyl - phenoxyl - pyri m di n-2-yl | - pi perazi ne-1- carboxylate 5Rf val ue:

0.40 (silica gel, cyclohexane/ethyl acetate = 1:1) Mass spectr
mz = 683 [MtH  (6)
3-benzyl oxy- N-(5-tert-butyl-3-nmet hanesul phonyl am no- 2- net hoxy- phenyl) -

um (ESI +) :

5- et hyl - benzam de 10 Rf val ue: 0.35 (silica gel, cyclohexane/ethyl
acetate = 2:1) Mass spectrum (ES1): nlz 497 [NHW

3- benzyl oxy-N-(5-tert-b - 3- nethanesulphonyl hoxy- phenyl) - 4-

15met hyl - benzam de Rf v4lue: 0.77 (silica ;ﬁgggkohexane/ethyl acetate
= 2:1) Mass spectrqglpE : z = 482 FN% 0( tert-butyl
4-{4-[5-(5-tert-butys: anyl et hyl -

phenyl car banoyl) - 2- net#ayl L phEno yri 'm 2-yl met hyl ypi peri di ne-1-
carboxylate WO 2010/026d§588PCT/ P2009/ 061024 O (The reaction is

i ed t
-Cf/‘rlglﬁ Nqﬁévteté]aneet‘%?o:ﬁp%g S 1 SRRV 8IS S8 a324c70up]1"i nd\l‘wéagent)

dnsopropylethylamme are added to a solution of 350 mg N-(5-tert-butyi-3-

10

15

20

25

methanesulphonylamino-2-methoxy-phenyl)-3-(2-chloro-pyrimidin-4-yloxy)-4-

methyl-benzamide in 1,4-dioxane. The reaction mixture is stirred for 4 h at

70°C and then left overnight to cool to ambient temperature. The reaction

mixture is then diluted with ethyl acetate, washed with 3M aqueous potassium

carbonate solution, dried on magnesium sulphate and evaporated down. The

crude product is purified by chromatography through a silica gel column with

ethyl acetate/cyclohexane (40:60—100:0) as eluant.

Yield: 433 mg (96 % of theory)

Ry value: 0.80 (silica gel, dichloromethane/methanal/conc. ammonia = 90:10:1)
Mass spectrum (ESI*): m/z = 669 [M+H}"

The foliowing compounds are obtained analogously to Example [V:

(1) tert-butyl 4-{6-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylcarbamoyt)-2-methyl-phenoxy]-pyrimidin-4-yl}-piperazine-1-carboxylate

Nj)Lo-
oyl

R value: 0.41 (silica gel, petroleum ether/ethyl acetate = 1:2)
Mass spectrum (ESI*): m/z = 669 [M+H]"

(2) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylaminocarbonyl)-2-trifluoromethyl-phenoxy]-pyrimidin-2-yl}-piperazine-1-

carboxylate



HPLC (et hod retention time = 4.00 mn 5Mass spectrum (ES1+): mlz =
648 [ ML- HVO 2@9(%!02{6@95 but yl 97 PCT/EP2009/061024
4444545-t ert - but yl - 2- net hoxy- 3- et hyl sul phonyl et hyl phenyl car banoy1l) - 2- et
hyl - phenoxyl - pyri di n- 2-yl met hyl ppi peri di ne-1- carboxylate 10 0 - O (The
reaction is carried out wwth 2-(benzotriazol -
-y1)-N, N, NL' , Nr-tetranet hyl uroniumtetrafl uoroborate as coupling reagent)
HPLC (method 1): retention tinme = 3.37 mn Mass spectrum (ESI+): mz = 680
[ MPkHr 15 (10) tert-butyl
4-{44545-tert-butyl - 2- met hoxy- 3- hyl sul phi nyl net hyl phenyl car banoy1) - 2- ne
t hyl - phenoxy] - pyri di n- 2-yl net yprperidi ne-1- carboxylate 0 20(The
reaction is carried out with Nﬁ)
2- (benzotriazots42-y1)-N, 'Nﬂ(l 11Ztetramet hyl - uroniumtetrafl uoroborate
as coupling redgent) HPUC (Nrethod 1): retention tinme = 318 m n Mass
spect r um EES| m 22 = 664 1[ MrH| (11) tert-butyl
4-{415- ( 3- fe bt ¥l - 2- net hoxy- phenyl car banoy1) - 2-
5nmet hyl - phengxyKpyHi d| | gret hyl | - pi peri di ne-1-car boxyl ate H' N Nya

-~

Ry value: 0.40 (silica gel, petroleum ether/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 723 [M+H]"

5 (3) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylaminocarbonyl)-2-chloro-phenoxy]-pyrimidin-2-yl}-piperazine-1-

carboxylate

o. P
/S N )K@
H
0 cl

R; value: 0.38 (silica gel, petroleum ether/ethyl acetate = 1:1)
10 Mass spectrum (ESI*): m/z = 689/691 (Cl) [M+H]"

(4) tert-butyl 4—[4—(5-methoﬁ(ycarbonyI-2-me-thy|~phe.noxy)-pyrimidin—2—yl]—

piperazine-1-carboxylate

S

15 (reaction takes place in tetrahydrofuran in the presence of triethylamine at

O

JL

ambient temperature)
R value: 0.81 (silica gel, dichloromethane/methanocl = 95:5)
Mass spectrum (ESI"): m/z = 429 [M+H]"



O (The reaction is carried out with

2- (benzot WP2PH¥02P033 N, N, M Nr - t et r amet h§# ur oni um t et r af | uor OBEIER008961024
coupling reagent) Mass spectrum (ES1): mz = 603 [MI-H 10 (12)
tert-butyl

4-{445- (5-tert-butyl -2-i sopropoxy- 3- nmet hanesul phonyl am nophenyl car banoyl ) -
2- met hyl - phenoxyl - pyri di n-2-yl met hy1} - pi peri di ne-1- carboxylate 15(The
reaction is carried out with 2-(benzotriazol-1-y1)-N N MNLl1-tetranethyl-
uroniumtetrafluoroborate as coupling reagent) HPLC (nethod 1): retention

tinme = 3.(6dteRhutgsY- [§1&%&rf-9%ﬁkatmeﬂ)aneﬁifwmw0@2fmmthﬂ>xyzo( 13) tert-butyl

4- {445 ( m'iHéTc mé,.,la -
phenyl carqsbﬂaeﬁn%% Wbbaﬂ?&hﬁ%ﬂeﬁ?l’gyx yrﬁ%lﬂn 2- yI %?B?Sen di ne- 1-

car boxy| a0 e2010/ 02609590PCT/ EP2009/ 061024 N (The reaction is
carried out with o

2- (benzotri azol 1-y1)-N, NN, N -tetrafiet hyl uroniumtetrafl uoroborate as
coupllngr HRt.C(method 1) rNstéhlontlme 3.54 mn 5 Mass

spect rum 9 o[\gﬁ/ 1]

5  (reaction takes place in acetonitrile in the presence of triethylamine at reflux
temperature)
R value: 0.58 (silica gel, dichloromethane/methanol = 95:5)
Mass spectrum (ESI): m/z = 685 [M+H]"

10 (6) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylaminocarbonyl)-2-fluoro-phenoxy]-pyrimidin-2-yl}-piperazine-1-
carboxylate

O

NJLO

O\ ,IO O (\
H o H =N
- F

{(reaction takes place in tetrahydrofuran in the presence of {riethylamine at
15 50°C)

R value: 0.48 (silica gel, petroleum ether/ethyl acetate = 1:1)

Mass spectrum (ES!'): m/z = 673 [M+H]"

(7) tert-butyl 4-[4-(2-bromo-5-methoxycarbonyl-phenoxy)-pyrimidin-2-yl]-
20  piperazine-1-carboxylate
0

(reaction takes place in acetonitrile in the presence of triethylamine at 80°C)
Rr value: 0.40 (silica gel, dichloromethane/methanol = 98:2)
Mass spectrum (ESI™): m/z = 493/495 (Br) [M+H]"



N-(5-tert-butyl-3-net hanesul phonvl am no- 2- net hoxy- phenv1l)-3-(2-chl oroPvrim
i di n-4-yI\WRAPIN0HEPRY| - benzani de 10 857 ny 2, 4- di chl or opyR¢HFRRORR/OBHE4
663 ng pot assi um carbonate are added to 1.50 g

N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl y3--hydr oxy4- net hyl
-benzam de in 15 m acetonitrile and 3 m N, N-di net hyl f ormam de, and the
reaction mxture is stirred overnight at anbient tenperature. Then another
15 57 nmg 2, 4-dichloropyrimdine are added, and the m xture is stirred for
a further hour at anbient tenperature. For working up the reaction m xture
is diluted with water and the white precipitate forned is filtered off,

Washedvm G | . I 9 g (88 % of

t heory) Zg e%aﬂiea{agsg“&gbu?lc%%t%%ﬁﬁ rﬁrafjnﬁxgghrgertpé%ﬁyl acet atoe = 1:1)
Mass sped?theﬂﬂﬁ(nE!QICﬁ“)bonm%CHI%Q-QM@EY'(MGPO{MMPHHmIﬂHEZ-B/l}ﬂPIIRﬁm?wg conmpounds are
obt ai ned @RaQ gg;ysl y to Exanple I'I'1: 25(1)

N-(5-tert- butyl - met hanesul phonyl am no- 2- net hoxy- pheny1l) - 3- (6- chl or o-
pyri m di n-4- yI ) - 4- net hyl - benzam de® WO 2010/ 02609591PCT/ EP2009/ 061024
0, 9z Ny | HiWN O 7 N

oo

5 cl
(reaction takes place in acetonitrile in the presence of triethylamine at 80°C)
Rs value: 0.48 (silica gel, cyclohexanefethyl acetate = 1:1)
Mass spectrum (ESI*): m/z = 703/705 (CI) [M+H]"

10 (9) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenytaminocarbonyl)-3-fluoro-2-methyl-phenoxy]-pyrimidin-2-yl}-piperazin-

carboxylate

(i’pjé\L@LLY

(reaction takes place in acetonitrile in the presence of triethylamine at 80°C)

O

JL

{ 15 R¢value: 0.40 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI*): m/z = 687 [M+H]"

(10) tert-butyl 4-({4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylaminocarbonyl)-2-methyl-phenoxy]-pyrimidin-2-yl}-N-methyl-amino)-

20  piperidine-1-carboxyiate

(reaction takes place in N,N-dimethylformamide at 50°C)
Mass spectrum (ESI™): m/z = 697 [M+H]"



(reaction takes ace in the presence of potassiumtert-butoxide at 50C)
Rf val ue:We. 2@60/@&095 ca gel, petroleum®fher/ethyl acetate PAVEF2008£§1024
spectrum (ESI+): mz = 519/ 521 (d) [MtHr 5 (2) N-(5-tert-butyl-3-metha
nesul phonyl am no- 2- rret hoxy- phenyl ) -3-(2-chl oropyri m di n-4-yl oxy)-4-trifluo
rom et hyl -benzamirde F NCl ---1/ O (reaction takes place in

di met hyl sul phoxi de in the presence of potassiumtert10butoxide) Rf val ue:
0.44 (silica gel, petroleumether/ethyl acetate = 1:1) Mass spectrum
(ESI+): mz = 573/575 (A) [ MH] (3)

N-(5-tert-butyl-3-net hanesul phonyl anmi no- 2- met hoxy- phenyl ) - 3- (2- chl or 015pyr

I m din-4-h M)buﬁ/ LZP 50(5%@76% §‘?net&ér?é%‘&¥ hBHylérﬂlﬁ%szﬁx'eﬂfb?

di et hyl suI oxI| res nce of ssiumtertbut ox}’de) R1 val ue:
0.34 (si |nf@ayfg@|m009@pnm Bumteylfmﬁn@mrwmam&w&-amille)igipezr@mk spectrum
(ES11): ”E!a?b BRY/ 541/541 (2 A) [MH (4) nethyl

3-(2-chl oro- pyr| m di n- 4-yl oxy) - 4- et hyl - benzoate WO

2010/ 02609592P P2009/ 061024 0

5 k@ll\r oy

(reaction takes place in N,N-dimethylformamide in the presence of triethylamine

at 50°C)

R¢ value: 0.38 (silica gel, petroleum ether/ethyl acetatef/acetic acid = 50:50:0.1)

Mass spectrum (ESI"): m/z = 683 [M+H]" |
10

(12) tert-butyl 4-{6-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylaminocarbonyl)-2-methyl-phenoxy]-pyrimidin-4-ylamino}-piperiding-1-

carboxylate
—5 i 0 N
g N g
P Ny N N\“,o

15 (reaction takes piace in N,N-dimethylformamide at 50°C)
Mass spectrum (ESI'): m/z = 683 [M+H]"

{(13) tert-butyl 3-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylcarbamoyl)-2-methyl-phenoxyl-pyrimidin-2-ylamino}-pyrrolidine-1-
20 carboxylate

S 5\ i 0. _N_N O
SN YN oS
o} | N

H o HJU . N 0~7<

(reaction takes place in N,N-dimethylformamide in the presence of
ethyldiisopropylamine at 50°C)



(reaction takes place in dinethylsul phoxide in the presence of

pot assi unVPEOIHUREERP de) Rf val ue: 0.870{silica gel, PCT/EP2009/061024
di chl or onet hane/ net hanol 95:5) 5 Mass spectrum (ESI +): mz 279/ 281
(a) [W (5)
N-(5-tert-butyl

- 3- net hanesul phonyl am no- 2- net hoxy- pheny1) - 3- (2- chl or opyri m

i di n-4-yl oxy) - 4- net hoxy- benzam de

10(reaction takes place in

di met hyl sul phoxi de in the presence of pot assi umtert-

but oxi de) R1 val ue:

0. 15 (S|I|ca ge
m z

cycl ohexane/ et hyl

99 RN

acetate = 1:1) Mass spectrum (ESI +):

= 535%aipe] Q;|5§$ (siligarye rd|q_r3qrgynethanlmethanoI/NH4OH 90:10:0.1)

no- 2- met hoxy- phenyl ) - 3- (2-f Il uor o-

A% ter M pecuTEPR

or o- ben am e (reaction takes place in

di met hyl sul phoxi de in the presence of potassiumtertbutoxide) 20Rf val ue:
0.41 (silg L2y 2R/ _ = S spectrum
(ES|+) )ateﬂ?élg ggg’f ég;fg?tt %&E}f@ {%tné(nietsﬁ@ﬁ&%ﬁmno% bR

4- br ofo- WEY'@W@W@VIWWWHPMOW]@XWidb’eﬁwﬁan%thyl@mi(‘@)aa@tﬂiidine-t akes pl ace
|n di et hly(l; H&Wél de in the presence of potassiumtertbutoxide) Rf val ue:

o

0.45 (silica g petrol eum et her/ethyl acetate = 7:3)
—S. O.__N._N o
Losacqe s
0 2 N O
(reaction takes place in N,N-dimethylformamide in the presence of
ethyldiisopropylamine at 50°C})
10 Ryvalue: 0.75 (silica gel, dichloromethan/methanol/NH,OH = 90:10:0.1)
Mass spectrum (ESI™): m/z = 683 [M+H]" '
(15) tert-butyl 4-({6-[5-(5-tert-butyl-3-methanesuiphonylamino-2-methoxy-
p.henylcarbamoyl)—2-methyl-phenoxy]—pyrimidin—4-yl}-methy!—amino)—piperjgjine-
15  1-carboxylate

5 OO “\gf"%

(reaction takes place in N,N-dimethylformamide in the presence of
ethyldiisopropylamine at 40°C)
Mass spectrum (ESI*): m/z = 697 [M+H]"

20
(16} tert-butyl 3-{6-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylcarbamoyl)-2-methyl-phenoxy]-pyrimidin-4-ylamino}-pyrrolidine-1-
carboxylate



LN

5Mass spectrum (ESI+): mz = 343/345/347 (C +Br) [MH (8)

N (5-t er tYBEPYHU2898t hanesul phonyl ami n82 2- met hoxy- pheny1) - PCHERA0§9/861024
-chl oro-pyri m di n-4-yl oxy) - 4-met hyl -benzam de C 10(reaction takes pl ace
i n di net hyl sul phoxide in the presence of potassiumtert- butoxide) Rf
value: 0.30 (silica gel, cyclohexane/ethyl acetate = 1:1) Mass spectrum
(ESI+): mz = 553/555/557 (2 d) [MH 15(9)

N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 3- chl oro-5-( 2
-fluoro-pyrimdin-4-yl oxy) 4-methyl-benzam de (reaction takes place in
di met hyl sul phoxt~g& in the presence of potassiumtertbutoxide) 20Rf val ue:
0.28 (silica g cycl ohexane/ ethyl acetate = 1:1) ‘Mass spectrum (ESI +):
mz = 537/ 589 [ MrH WO 2010;402609584PCT/ EP2009/ 061024 S.0 N C N

HON (reactT iy Iyphoxi de in the presence of
| —4%7(

. % I N
pot assi um t-ert by oxi de N

(reaction takes place in dimethylsulphoxide in the presence of
ethyldiisopropylamine at 40°C)
HPLC {method 1): retention time = 4.16 min

5 Mass spectrum (ESI™): m/z = 669 [M+H]"

(17) tert-butyl 4-{6-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylcarbamoyf)-2-chloro-phenoxy]-pyrimidin-4-ylamino}-piperidine-1-

carboxylate
N N N
H o H NN N._O
- cl Y
10 0

(reaction takes place in acetonitrile in the presence of triethylamine at 70°C)
R value: 0.45 (silica gel, dichioromethan/methanol = 95:5)
Mass spectrum (ESI*). m/z = 703/705 (Cl) [M+H]"

15 (18) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylcarbamoyl)-2-chioro-phenoxy]-pyrimidin-2-ylamino}-piperidine-1-

carboxylate

Q 9 H
—— J N.. _N
PN N O
©H 4 H N N._ O
d Cl il
0

(reaction takes place in acetonitrile in the presence of triethylamine at 90°C)
20 Rrvalue: 0.40 (silica gel, dichloromethan/methanol = 85:5)
Mass spectrum (ESI): m/z = 703/705 (Cl) [M+H]"



Rf value: 0.30 Ssi |ica gel, cyclohexane/ethyl acetate = 1: 13 5Mass

spect rumWBS01§0260P% = 519/521 (A) [MPR] (11) CT/EP2009/061024
N-(5-tert-butyl-3-net hanesul phonyl anm no- 2- net hoxy- pheny0- 4- chl or o- 3- ( 2-
chl oro- pyri di n-4-yl oxy) - benzam de 10(reaction takes place in

di met hyl sul phoxi de in the presence of potassium carbonate with 2-chloro
4-fluoropyridine at 60C) Rf value: 0.30 (silica gel,

di chl or onet hane/ net hanol = 98:2) Mass spectrum (ESI+): mz = 538/540/ 540
(2 Ad) [MH 15(12) nethyl

645- ( 5- t dPEMRIR Y| - 3- met hanesul phonyl ani no- 2- net hoxy-

pheny| cargiarmydbydnBRLor exBhigno xylmiéhhdlicd: 4- carboxyl ate 9 OH 0 OLO/ AN
(reaction takes place in met AiyT sul phoxi de i n the presence of caesium
carbonate with nmethyl 6-chloro-pyrim¥§ine-4-carboxylate at 45C) 20Rf
value: 0.43 (silica gel, cycl ok 1 Nyl acetate = 1:1)

: H

%
0.5 ml of a 2 M methylamide solution in tetrahydrofuran and 1 ml 1 N sodium
5  hydroxide solution are added to 177 mg 6-chloro-pyrimidin-4-carboxylic acid
chloride in 5 ml dichloromethane under anmargon atmosphere and while cooling
with a bath of icefacetone. The reaction mixture is heated overnight with
stirring to ambient temperature and then combined with some saturated
aqueous sodium hydrogen carbonate solution and extracted with
10  dichloromethane. The combined organic phases are washed with 0.1 N
hydrochloric acid and saturated sodium chloride solution, dried on magnesium
sulphate and evaporated down.
Yield: 110 mg {64 % of theory)
R¢ value: 0.52 (silica gel, petroleum ether/ethyl acetate = 1:1)
15
The following compound is obtained analogously to Example V:

(1) tert-butyl 4-(6-chloro-pyrimidin-4-carbonyl)-piperazine-1-carboxylate.
O

/ Na N N \f

20  Rrvalue: 0.68 (silica gel, petroleum ether/ethyl acetate = 1:2)

o

Example VI
tert-butyl 4-{6-[5-(5-teri-butyl-3-methanesulphonylamino-2-methoxy-

phenylaminocarbonyl)-2-methyl-phenoxyl-pyrimidin-4-carbonyl}-piperazine-1-

25  carboxylate




Mass spectrum (ESI%% mz = 563/565 (C) uvp-H (13)

N- ( 5- t er tWBEPYI02808et hanesul phonyl ani ni@42- met hoxy- phenyl ) - £2&¢HER#§9961024
chl oro- pyri m di n-4-yl oxy) - benzam de WD 2010/ 02609595PCT/ EP2009/ 061024
Oye, T,CL Nci (reaction takes place in dinethylsul phoxide in the presence
of potassiumtertbutoxide at anbient tenperature) Rf value: 0.35 (silica
gel, cycl ohexane/ethyl acetate = 1:1) 5Mass spectrum (ES1+): nmz =
539/541/543 (2 d) [M'-H (14)

N-(5-tert-butyl- 3-nmet hanesul phonyl- 2- net hoxy- phenyl) - 3- (2-chl or opyri m di n-
4-yl oxy) - 4- et hyl - benzam 10(reaction takes place in dinethyl sul phoxide
I n the presence of potas$éjumtert- butoxide at anbient tenperature) RL

val ue: 0.47 (silicaggel, cl ghexane/ et hyl [Jacetate = 1:1) Mass spectrum
(ES1+): mz = 504/ 506 %W iy
I

: |
3-(2-chl oro-pyridin-4-yl oxy) H4- -Nagjr oa @\(0
rd 3
0

e

75 mg potassium-tert-butoxide are added at ambient temperature under an
argon atmosphere to 225 mg N-(5-tert-butyl-3-methanesulphonylamino-2-
methoxy-phenylf)-3-hydroxy-4-methyl-benzamide in 3 ml N.N-

5 dimethylformamide. After ten minutes 210 mg tert-buty! 4-{6-chloro-pyrimidin-4-
carbonyl)-piperazine-1-carboxylate are added, and the reaction mixiture is
stirred for six days at ambient temperature. For working up the reaction mixture
is mixed with water and extracted with ethyl acetate. The combined ethyl
acetate extracts are washed with saturated sodium chloride solution, dried on

10 magnesium sulphate and evaporated down. The flask residue is

chromatographed through a silica gel column with cyclohexane/ethyl acetate

(50:50—20:80).

Yield: 292 mg (76% of theory)

Ry value: 0.20 (silica gel, petroleum ether/ethyl acetate = 1:2)

15  Mass spectrum (ESI): m/z = 695 [M-HJ

The following compounds are obtained analogously to Example VI:

(1) tert-butyl 4-{6-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
20  phenylaminocarbonyl)-2-chloro-phenoxyl-pyrimidin-4-carbonyl}-piperazine-1-

carboxylate

0 0 -9
0]
R o
o ol R
07[/
R value: 0.45 (silica gel, petroleum ether/ethyl acetate = 1:2)

Mass spectrum (ESI): m/z = 715/717 (Cl) [M-HJ
25



(reaction takes place in dinethylsul phoxide in the presence of

pot assi urWwoeotko60% de at anbi ent tenp®sat ure) HPLC (net hodPd)/EP2OSDbEAT020N
time = 4.05 mn 20Mass spectrum (ES1+): mz = 278/280 (d) [MH Exanpl e
IV tert-butyl :
4-{445- (5-tert-butyl - 3-met hanesul phonyl am no- 2- met hoxyphenyl am nocar bony1)
- 2- et hyl - phenoxyl - pyri m di n-2-yl | - pi perazi ne-1- 25carboxylate WO

2010/ 02609596PCT/ EP20091061024

188ngt ert - but yl pi perazi ne- 1- car boxyl at eand247pl N, N- di i sopropyl et hyl am ne
are added2) tertabutyn I4|;[t44 Pratiof-538&thoxychEbpbylt phiehel)ipydmdiin-agihanesu

| phonyl am.no- 2- enyl)-3-(2-chloro-pyrimid in-4-yloxy)-4- 5

met hyl - é?l&ea{ﬂ%' WM@E‘EI oxane. The reaction mxture is stirred for 4 h
at 70C and then Ieft over ni ghtO to cool to anbient tenperature. The
reaction mxgure is thenf& W|th et hyl acetate, washed with 3M
agueous potagsi um car ion, dried on magnesi um sul phate and
evapor at edcdo (I’E]) ,2‘? \/gsod'wc is purified by chromatography through a
silica gel col Oet hyl acet at e/ cycl ohexane (40:60-y100:0) as
eluant. Yield: 433 ng (96% of theory) Rf val ue: 0.80 (silica gel,

di chl or onet hane/ net hanol /conc. ammonia = 90: 10: 1) Mass spectrum (ESI +):

mz = 66Qre[aMrdyﬂnaj;5§'b|gcéma.mumUmwggpds are obtained anal ogously to
Exanpl e 1V:

4-{645- (EBW“’@’:“Eg %ﬁ%?ﬁ“% Q?Ltﬁ?gﬁgé'm SHheHSTUACRBIST A hoxyphenyl car barmyl) 2-m
et hyl - phq\n@gyépegmﬁmr(rggrpn{}zymsqmen*am ne- 1- carboxylate 0 CNAOM NN 0"P T N

Example VII
N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenvl}-3-(6-formyl-

10 pyrimidin-4-vioxy)-4-methyl-benzamide

At -65°C under an argon atmosphere 7.40 mi diisobutyl-aluminium.hydride (1M
in tetrahydrofuran) are added dropwise to 1.00 g methyl 6-[5-(5-tert-butyl-3-
methanesulphonyl-amino-2-methoxy-phenylaminocarbonyl)-2-methyl-phenoxy]-

15 pyrimidine-4-carboxylate in 15 ml of tetrahydrofuran, whereupon the
temperature rises to -50°C. After 2 h stirring another 7.40 ml diiscbutyl-
aluminium hydride (1 M in tetrahydrofuran) are added at -50°C. The reaction
mixture is heated to ambient temperature overnight with stirring in the cooling
bath and then neutralised with 8 mi 1 M aqueous potassium-sodium tartrate

20  solution and extracted several times with ethyl acetate and dichloromethane.
The combined organic phases are washed with saturated aqueous sodium
chloride solution, dried on magnesium suiphate and evaporated down. The
crude product is further reacted without any further purification.
Yield: 640 mg (68 % of theory)

25  Mass spectrum (ESI): m/z = 511 [M-H]

The following compounds are obtained analogously to Example VII:



20Rf value: 0.41 (silica gel, petroleumether/ethyl acetate = 1:2) Mss
spect r umWE&EPH0/026095 = 669 [IVH—|] (2P6tert-butyl PCT/EP2009/061024
4-{445- (5-tert-butyl-3-net hanesul phonyl am no- 2- met hoxyphenyl am nocar bony1l)
-2-trifluoronethyl - phenoxyl - pyri m di n-2-y1} - pi perazi ne-1- 25car boxyl at e
WO 2010/ 02609597PCT/ EP2009/ 061024 R1 value: 0.40 (silica gel, petroleum
ether/ethyl acetate = 1:1) Mass spectrum (ESI+): mz = 723 [MtFi ] 5(3)
tert-butyl 4-{44545-tert-butyl-3-methanesul phonyl am no- 2- met hoxy-

phenyl am nocar bony1l) - 2- chl or o- phenoxyppyri m di n- 2-yl ypi per azi ne- 1-

car boxy!| §1)eN-( -tert-bw—afmetr@ne@m&rwm'n@a rgethoxypphianyl)}Sd@rfetnher / et hyl

?g(ra': atjﬁt ;/P,AT@P %%%fhoxy ar Eona(nl{:l 1me{ﬂhill :pﬁg%gg)l- ngr? m[ (I\j/r:u 253)1] -

pi per azi ne- 1- oxyl at e 15(react| on takes place in tetrahydrofuran in
t he presence triethylamne at anbient tenperature) Rf value: 0.81
(silica g@l 0 | ortpet hage/ HEt anol = 95:5) Mass spectrum (ES14): nmlz =

429 [MeH s( L 2 H
4-{415- (5 temt - hut ¥l - th;&;u& f onyl am no- 2- met hoxyphenyl am nocar bony1) - 2
- met hoxy- phenofykpyri mTd Tn-2-yl}-piperazine-1- carboxylate 5(reaction

takes pl ?é: afuer:] (?Eﬁzsqlrclzlatglé dIC oromgt?\a res na%%l OBS:%SI ethylamne at reflux

5  Mass spectrum (ESI): m/z = 511 [M-H]

(2) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-(2-formyl-
pyridin-4-yloxy)-4-methyl-benzamide

10 Ryvalue: 0.63 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI™). m/z = 512 [M+HJ"

(3) 4-[3-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylaminocarbonyl)-5-methyl-phenoxy]-pyrimidine-2-carboxylic acid

15
(is obtained instead of the desired N-(5-tert-butyl-3-methanesulphonylamino-2-

methoxy-phenyl)-3-(2-formyl-pyrimidin-4-yloxy)-5-methyl-benzamide)
Mass spectrum (ESH): m/z = 529 [M+H]"

20 (4) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi}-4-chloro-3-(6-

formyl-pyrimidin-4-yloxy)-benzamide



t enperature) val ue: O. 58 (silica gel, dichloronethane/ net hanol = 95:5)
Mass spedﬂPGﬁﬂF@§P$§ mz = 685 [N%kﬂ‘w10(6) tert-butyl PCT/EP2009/061024
4-{445- (5-tert-butyl - 3-met hanesul phonyl am no- 2- met hoxy-

phenyl am nocar bonyl) - 2-f | uor o- phenoxykpyri m di n- 2-y1} - pi per azi ne- 1-
carboxylate jt), N O/ O, 9 ON111l) 2Cs_ N HHN (reaction takes

pl ace in tetrahydrofuran in the presence of triethylamne at 1550C) Rf
value: 0.48 (silica gel, petroleumether/ethyl acetate = 1:1) Mass
spectrum (ESI+): mz = 673 [ MtHr (7) tert-butyl

4-[4-(2- br onp-5<atet hoxycar bonyl - phenoxy) - pyri m di n-2-y11-

20pi per azi ne- 1- ¢ar boxyl at e (reactlon takes place in acetonitrile in the

presence ofotrhyl m ne at 8OC)| Rf value: 0.40 (silica gel,
i WSS spectrum (ESI): mz = 493/ 495 (Br)

di chl or ometShgne
[ MtH] t OH 5

-~

R value: 0.33 (silica gel, dichloromethane/methanol = 95:5)

(5) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-(2-
5  formyl-pyridin-4-yloxy)-benzamide

R value: 0.35 (silica gel, dichloromethane/methanol = 95:5)
Mass spectrum (ESI™): m/z = 532/534 (Cl) [M+H]"

10 (6) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyt)-4-chloro-3-(2-

formyl-pyrimidin-4-yloxy)-benzamide

R¢ value: 0.43 (silica gel, dichloromethane/methanol = 95:5)

15 Example VI
Methyl 6-[5-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylaminocarbonyl)-2-methyl-phenoxy]-pyrimidin-4-carboxylate

0 O

o, P \'/\])l\

Sy O

SN J\CL “T 9
H 0 Na N

30 ml N,N-dimethylformamide are added to 2.05 g N-(5-tert-butyl-3-
20 methanesulphonylamino-2-methoxy-phenyi)-3-(2-chloro-pyrimidin-4-yloxy)-4-

Iz

methyl-benzamide in a mixture of 5 ml acetonitrile and 50 ml of methanol under



(8) tert-bthéI
4-{ 4- [ 5- (WO2ZB1Y04809S/| - 3- net hanesul phomfBami no- 2- net hoxy- pheffy1/BMR098E61BENY

1) - 3-chl or o- 2- et hyl - phenoxykpyri m di n- 2-y1} - pi perazi n- car boxyl at e
(reaction takes place in acetonitrile in the presence of triethylam ne at
80C) Rf value: 0.48 (silica gel, cyclohexane/ethyl acetate = 1:1) Mass
spectrum (ESO. mz = 703/705 (d) [MH 10(9) tert-butyl

4-{415- (5-tert-butyl - 3-nmet hanesul phonyl am no- 2- met hoxy-

phenyl am nocar bony1) - 3-f | uor o- 2- met hyl - phenoxy] tyri m di n-2-y1} - pi perazin-c
ar boxy| at@ argon atmpsphges.i dRep Ak mpiteatiaylaming 2 migl dichlgrot[Ad - pr esence of
tri et hyl ad@pnaty-BRSSphimdtetBbaifs]-pBidtih i bichBratabin Hé/Céoﬂm‘ ngiethyl
acetate = 1(:?) l\)/{ags _sp gﬁ?reum Eé{') é]o% 26il 687r(?ﬁ|\/_HrH?4 %ﬁi téért-butyl

4- ({415- (@Sdedr t Thetyixiuge detae | pHbBrsaraen meenexidet ok ypaesiisasi nocar bony1
) - 2- Met NYonRfR Q¥ WarPHédt8d dragordhl} 18Nn B LAYE: Ak Qsoiing t i

20pi peri di ne-I 1- gar t?(?)t()yl ate 0O F?I—IE|)IrT 70r.N O (reacttlg}or?ot]rz'i eos ambéecné I n

N, N- di’ net!epPegidia thedeatalystds fiternee ff ansibe filiratg BSMpporated dowa 7 ThamHr  (11)
tert - but ylask residue is stirred with diethyl ether, suction filtered and dried. _

4- ({415-(5-tert- buta/l - 3- met hanésul phonyl am no- 2- net hoxyphenyl am nocar bony1l
) - 2- met hyfieldrdhody]0Ghiraf fhefiry:- 2- y1} - ami no) - pi peri di ne-1- carboxylate 9 0
N O H R value: 0.61 (silica gel, dichloromethane/methanol = 95:5)

Mass spectrum (ESI*): m/z = 543 [M+H]

10

The following compounds are obtained analogously to Example VIII:

(1) methyl 4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylaminocarbonyl}-2-methyl-phenoxy]-pyrimidine-2-carboxylate

0 o}
o O
~ 4 O N
> é e
o M N

15 g

R value: 0.18 (silica gel, petroleum ether/ethyl acetate = 3:7)
Mass spectrum (ESI™): miz = 543 [M+H]"

(2) methyl 4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
5 20 phenylaminocarbonyl)-2-methyl-phenoxy]-pyridine-2-carboxyiate

Rr value: 0.75 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI™): m/z = 542 [M+H]"

25 (3) methyl 4-{3-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylaminocarbonyl)-5-methyl-phenoxy]-pyrimidine-2-carboxylate



,NO 5 (reaction takes place in N, N-dinethylformam de in the presence of
triethyl aWPr?@“g?zﬁQ@ﬁ:) Rf value: 0.38 (lé’?l ica gel, petrol eurﬁ’%ﬁﬁ%@P%@‘ﬁW“
acetate/acetic acid = 50:50:0.1) Mass spectrum (ESI+): mz = 683 [ MtH 10
(12) tert-butyl 4-(645-(5-tert-butyl-3-nmethanesu |I phonyl am

i no- 2- met hoxyphenyl am i nocar bonyl) - 2- et hyl - phenoxy] -pyri mid i n-4-ylam
i no} - pi peridine-1- carboxylate o NNNyOy O 15(reaction takes place in

N, N- di met hyl f or mam de at 50C) Mass spectrum (ES1): mz = 683 [ MtH| (13)
tert-butyl

3-{445- (5-tert=hatyl - 3- met hanesul phonyl am no- 2- net hoxyphenyl car banoy1) - 2- m
et hyl - phenoxykpyri m i n-2-yl am no%- pyrrolidine-1- 20carboxylate (reaction

takes placé i N- djjnet hyl f ormanj de in the presence of

et hyl di i soprQp e atx 56N ue: 0.58 (silica gel,

di chl or orret‘HﬁnLt h'an 4104.=N90: 10: 0. 1) Mass spectrum (ESI+): mz =
6691 M+-Hr (14) tert-bigtyl

3-({445-(5-tert-butyl - 3-nmet hanesul phonyl am no- 2- met hoxy5phenyl car banoyl) - 2

- et hy| - RGRRYE B (k&S it e Mkbe FIE Bike RY gkl ne- 1-car boxyl ate
acetonitrile/water/trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI'): m/z = 543 [M+H]"

(4) methyl 4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylcarbamoyl)-2-chloro-phenoxy]-pyridine-2-carboxylate

9 o] @]
0 ol . N

R value: 0.50 (silica gel, dichloromethane/methanot = 95:5)
10 Mass spectrum (ESI*): m/z = 562/564 (CI) [M+H]

(5) methyl 4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylcarbamoyl)-2-chloro-phenoxy]-pyrimidine-2-carboxylate

15  Rsvalue: 0.50 (silica gel, dichloromethane/methancl = 95:5)
Mass spectrum (ESI™): m/z = 563/565 {CI) [M+H]"

Example IX
3-benzyloxy-4-chloro-benzoic acid

G
Ci
HO

20



(reaction takes place in N Ndinethylformanide in the presence of

et hyl di i S¥Br8 Z%ﬁ?ﬁ]e at 50C) 10Rf val'4®: 0.75 (silica gel, PCT/EP2009/061024
di chl ororret han/ met hanol / NHACH = 90: 10: 0. 1) Mass spectrum (ESI +): mz = 683
[ M+Hr (15) tert-butyl

4- ({645-(5-tert-butyl-3-nmet hanesul phonyl am no- 2- net hoxy- phenyl car banoyl) - 2
- met hyl - phenoxy) - pyri m di n-4-yl ynet hyl - am no) - pi peri di ne- 151- car boxyl at e
Nor Th NN 0 H (reaction takes place in N, N-dinethylformanide in the
presence of et hyl di i sopropyl am ne at 40C) Mass spectrum (ESI+): mz = 697
PRT 20 247.6)1 Benaylomaitge. aie; guded Sraee mtwa:g@ewwﬂ]cmor@nonw am

| no- 2- metp%ye AedYENaa. @ﬁg%ﬂéss%rﬁ@!rbwat@hﬁmw K ldirfidthfdrmBrdt Iam '
noppyrrolid ine-1- carboxylate WO 2010/ 026095102PCT/ EP2009/ 06 024

(react i orPnddRe &eqstion BMXHrEdR SEEAY PYAMAbRS ABOIPR! teRweRtweenidendhe
et hyl di i segdtBRYhARRIE % %x&pﬁ)thﬂ'ﬁ’é@r éﬁﬁtéiﬁgctéa ‘witteE@f bédtalel Mehe 4. 16 mn 5
Mass spectrum (ESr): mlz = 669 [ Mt
5 combined organic phases are dried on magnesium sulphate and evaporated
down. The flask residue is taken up in 5 ml of methanol, combined with 3 ml of
10 M aqueous potassium hydroxide solution and stirred for 4 h at 50°C gerihrt.
The reddish solution is diluted with water and acidified with 3 N agueous
hydrochloric acid. The precipitate formed is suction filtered, washed with water
10  and dried.
Yield: 2.50g (95 % of theory)
Mass spectrum (ESI'): m/z = 261/263 (Cl) [M-H]

R¢ value: 0.60 (silica gel, petroleum ether/ethyl acetate = 1:1)
15  The following compounds are obtained analogously to Example IX:
(1) 3-benzyloxy-4-trifluoromethyl-benzoic acid
O—j
0] :}{ F
HO FF

R: value: 0.60 (silica gel, petroleum ether/ethyl acetate = 1:1)
20 Mass spectrum (ESI): m/z = 295 [M-H]

(2) 3-benzyloxy-5-chloro-4-methyl-benzoic acid

e

Cl

Rr value: 0.75 (silica gel, cyclohexane/ethyl acetate/acetic acid = 50:50:0.1)
25  Mass spectrum (ESI): m/z = 275/277 (Cl) [M-H}

(3) 3-benzyloxy-5-fluoro-4-methyl-benzoic acid



(17) tert-butyl

4-{645- ( W@@P%IQ/Q%@EJ% - 3- et hanesul phonyitani no- 2- net hoxyphenyTCde72R¥HEN0Z%- ¢
hl or o- phenoxyl - pyri m di n-4-yl am noypi peri di ne- 1- carboxylate 10

(reaction takes place in acetonitrile in the presence of triethylam ne at
70C) R value: 0.45 (silica gel, dichloronethan/nmethanol = 95:5) Mass
spectrum (ES1): mz = 703/705 (C) [MtHr 15(18) tert-butyl

4-{445- (5-tert-butyl - 3-met hanesul phonyl am no- 2- met hoxy-

phenyl car banoyl) - 2- chl or o- phenoxykpyri m di n- 2- yl am no} - pi peri di ne- 1-

car boxyl ate,0 NN NGO (reaction takes place in acetonitrile in the
presence of [jtriet t&y\?@e at 90C) 20Rf value: 0.40 (silica gel,

di chl or orpgd thanol” = 95:5) Mass spectrum (ESI+): mz = 703/705 (d)

[ MtH Exanpl 6- Chl or o- pyri m di ne-4-carboxylic acid-nmethylamde 0.5
m of a 2 M netlhyl ami de solution in tetrahydrofuran and 1 m 1 N sodium 5
hydr oxi de sol ution are added to 177 ng, 6-chloro-pyrimdin-4-carboxylic

aci d chl g, vdiaei m75 (diicadjet; RyCloRERINBANY| Hostele/Bti@AQOR 5D5mEPhere and while
cooling with a bath I

f.lcela . The reaction mxture is heated
over ni ght“"'ﬁ‘f\ﬁstsﬁe%tflfrﬂ'?%'d: rpgz aﬁgéﬁﬂﬁﬂterrper ature and then conbined with sone
sat ur at ed aqueous sodi um hydrogen carbonate solution and extracted with 10

di chl oronet hane. The copbj ned orgapi ¢ phases are washed with 0.1 N
hydr oéhl ﬂ%g%ﬂ?x&'ﬁd“@'&yc:ﬁ%tﬂ’ %&Ei um chl oride solution, dried on

magnesi um sul phate an vaporated down. Yield: 110 ng (64 % of theory)
0
. o]

HO

HPLC (method 2): retention time = 3.41 min
Mass spectrum (ESI): m/z = 241 [M-HJ

10 Example X
Tert-butyl 4-[4-(5-carboxy-2-methyi-phenoxy)-pyrimidin-2-yi]-piperazine-1-

carboxylate

O

M

6.77 ml 1 N sodium hydroxide solution are added io 1.45 g tert-butyl 4-[4-(5-
15 methoxycarbonyl-2-methyl-phenoxy)-pyrimidin-2-yl}-piperazine-1-carboxylate in

15 ml of tetrahydrofuran, and the reaction mixture is stirred overnight at ambient

temperature. Then it is heated for another 3 h to 50°C until the reaction is

complete. The reaction mixture is evaporated down, mixed with some water

and acidified with 1 N hydrochloric acid. The precipitate formed is suction
20  fittered and dried.

Yield: 1.26 g (90 % of theory)

Rs value: 0.35 (silica gel, dichloromethane/methanol = 95:5)

Mass spectrum (ESI™): m/z = 415 [M+H]"

25  The following compounds are obtained analogously to Example X:



Rf val ue: 0. silica gel, petroleumether/ethyl acetate = 1: 15 Th

fol | ow ngwgcgﬁi%éﬁ?(qg? S obt ai ned anal ogoldil y to Exanple V: (13&?%%%09%%@4
4- (6-chl oro-pyri m di n-4-carbonyl) - pi perazi ne-1-carboxylate 0 WNIM , N LNt O
20Rf value: 0.68 (silica gel, petroleumether/ethyl acetate = 1:2) Exanple
Vi tert-butyl

4-{645- (5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxYphenyl am nocar bony1)
- 2- met hyl - phenoxyl - pyri m di n- 4- car bonyl } - pi perazi ne-1- 25carboxyl ate WO

2010/ 026095104PCT/ EP2009/ 061024 75 tassi unxtert-butoxide are added
2t i oril) EEEN 4TS DLy GUR B NBUTTIE e Y PpsA -

N- ( 5-t er tcaptixylate3- met hanesul phonyl am no- 2-

met hoxy- phenyl ) - 3- hydr oxy- 4- net hyl - benzam i dei n3mi N N- 5

di met hyl formam de. After tenjmnutes 210 ng tert-butyl

4- (6-chl orogpyrim di n-4- ﬁ:‘dln’gjboyl ) - pi perazi ne-1-carboxyl ate are added, and
the reactioff mxtyeys ﬁwr for six days at anbient tenperature. For
wor ki ng w0t actiTof mxture is mxed with water and extracted with

et hyl acet at e! . ined ethyl acetate extracts are washed with
saturated sodium chl oride solution, dried on 10 magnesi um sul phate and
evapor at ddsteosieavirihie catreslout @4th dithdurn siydroridert @gr aphed t hrough a silica gel
colu wi,th cycl.ohexane/ et hyl, acetate (50:50->20:80). Yield: 292 ng (76%
of th or;}?trﬁy}é\r/ozgﬁ"ﬁ@).’(’ne@h%ﬁ F!’ftwiega gel, petroleumether/ethyl acetate =

1: 2) | sMayvalspetti 8 (siticaksl, -dichiorbmethaG8mdtharbl F-98:2)

Mass spectrum (ESI™): m/z = 479/481 (Br) [M+H]"

(2) tert-butyl 4-[4-(5-carboxy-2-ethyl-phenoxy)-pyrimidin-2-yl}-piperazine-1-
i0  carboxyiate
0

0 NJ\O
HOJ\CHO\ENLY@ K

(ester cleaving is carried out with lithium hydroxide in a

tetrahydrofuran/methanol mixture)

R value: 0.58 (silica gel, cyclohexane/ethyl acetate/acetic acid = 50:50:0.1)
15  Mass spectrum (ESI*): m/z = 429 [M+H]"

(3) 4-methyl-3-[2-(4-methyl-piperazin-1-ylmethyl)-pyrimidin-4-yloxy]-benzoic

acid

0
HC © N\ N
J\@I; R\I\ll/\ /\N\

20  Ryvalue: 0.35 (silica gel, dichloromethane/methancl/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI'): m/z = 343 [M+H]"

(4) tert-butyl 4-[4-(5-carboxy-2-methyl-phenoxy)-pyridin-2-ylmethyl]-piperidine-
1-carboxylate



The foll qw.n ounds are obtai ned anal ogously to Exanple %&1
tert-but y'© 38 nB‘(ﬂ‘% tert-butyl - 3- et Hanesul phonyl ani no- 2- rﬁﬁTI‘EP os1024

20phenyl am nocar bonyl ) - 2- chl or o- phenoxyppyri m di n- 4- car bonyl ypi per azi ne- 1-
carboxylate R value: 0.45 (silica gel, petroleumether/ethyl acetate =
1:2) Mass spectrum (ES11: mz = 715/717 () [M1-1]- (2) tert-butyl
444- ( 2- et hyl - 5- net hoxycar bonyl - phenoxy) - pyri m di n- 2-y1] -

pi perazi ne-1-carboxylate CN O NNJ X N (reaction takes place in

di et hyl sul phoxi de) 5Rf val ue: 0.45 (sil i ca gel, petroleum ether/ethyl
acetate = 7:)3) Mass s ectrum(ESl) mz = 443 [ MtH] Exanple VI

N- (5-tert Hbat | honvl am no 2 nmet hoxv- phenyl ) - 346- f or nv1-
10pVrimdin-4 4Nnet INbe At -65C under an argon
atnosphere 7.40 m d| | sobut yl - a’f ni um hydride (1 Min tetrahydrofuran)
are added dropwise to 1.00 g n&®h 6-[5-(5-tert-butyl-3-

(The reaction is carried out using ethanol instead of tetrahydrofuran)
HPLC {method 1): retention time = 2.70 min
Mass spectrum (ESI"): m/z = 427 [M+H]"

(5) 3-(2-chloro-pyridin-4-yloxy)-4-methyl-benzoic acid
0

H Oltlo l SN Cl
=N
(The reaction is carried out using ethanol instead of tetrahydrofuran)

10 Example Xl
Tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylaminocarbonyl)-2-methyl-phenoxyl-pyrimidin-2-ylmethyli-piperazine-1-

carboxylate

‘i”é *@me D

15 262 mg tert-butyl piperazine-1-carboxylate, 89 yl acetic acid and 89 mg sodium
triacetoxy-borchydride are added to 180 mg  N-(5-tert-butyl-3-
methanesulphonylamino-2-methoxy-phenyl)-3-(2-formyl-pyrimidin-4-yloxy)-4-
methyl-benzamide in 8 ml CICH,CH,CI, and the reaction mixture is stirred for
3.5 h at ambient temperature. For working up the reaction mixture is diluted

20  with some dichloromethane and stirred with saturated aqueous sodium
hydrogen carbonate solution. The organic phase is washed with water, dried
on magnesium sulphate and evaporated down. The flask residue is
chromatographed through a silica gel column with dichloromethane/methanol
(98:2-96:4). The resin-like product is stirred with a little diethyl ether and left

25  to stand until it has crystallised completely. Then the solid is suction filtered
and dried.



m et hane h | - am no- 2- met hoxy- phenyl am nocar bonyl ) - 2- xy] -
15 pyrim S\&brﬁ@ @8%68 %oxyl ate in 15 n ol;]xt et r ahydr of ur an, ﬁ#ﬂé%ﬁg‘ﬁﬁ@ﬁ
tenperature rises to -50C. After 2 h stirring another 7.40 m

di i sobutyl al um nium hydride (1 Min tetrahydrofuran) are added at -50C.
The reaction mxture is heated to anbi ent tenperature overnight with
stirring in the cooling bath and then neutralised with 8 m 1 M aqueous
pot assium sodiumtartrate 20 solution and extracted several tines with

et hyl acet.at.e d diLgchl aronet hane. The conbi ned organi ¢ phases are washed
with satu 'g'f’ea@;ﬂag%g} > AL chl ori de sol ution, dried on magnesium

sul phat e Ryndivevapa(siicaddlaidhiordimetinedestRaraliu®s:9)s further reacted wit hout
any furt urificatpan. Yi ; 0 mg (68% of theory) 25Mass spectrum
(ESI - W’fz‘ssp p@ﬂ“'['%&@ﬁ' m’ﬁ']é%%gW' % ng compounds are obtai ned anal ogously
to Exarrple Vil: (1)

N-(5-tert nmet hanesul I mn02 yl)-3-(2-fornyl pyrim
i di n-4- yITcB?;} P{A‘f""ﬁ%{’?{wo%‘gﬁf Gﬁ?hlﬁt@% 83”3'05&’“ {Oﬂg"%@ﬁﬁgp(m lica gel,

di chl or onet hane/ met hanol 95:5) 5 Mass spectrum (ES11: mz = 511 pmHy

N U5- ter € MG SRR IEE R A GHTEARS BOREI 2P - 3- (2- for myl pyr i

i n- 4- yl oxpypnamiiobsoohy 2 amatihe-phdAbi ] }bﬂdlmﬂln-@-yﬁr?etlﬁﬁ}bﬂ)lp@r@ziﬂéhr

d| chl or onet hane rret hanol /conc. ammonia = 90:10: 1) Mass spectrum (ES1): nfz
512 [ MER[POXYIge
443 (5-tert-b - 3- met hanesul phonyl am no- 2- net hoxyphenyl am nocar bonyl) - 5-

et hyl - phenoxylq pyri m di ne- 2-carboxylic acid 15 OH (is obtained instead
.of the degi (5-@¢ ert-butyl - 3- net hanesul phonyl am no- 2-
ﬁw

met hoxy- p & @WM 4-\>{<l(oxy) - 5- et hyl - benzani de)
H N N k/N Q
\n/
10 o
Rr value: 0.84 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)

Mass spectrum (ESI*): m/z = 683 [M+H]"

(2) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
15 phenylaminocarbonyl)-2-methyl-phenoxy}-pyridin-2-ylmethyl}-piperazine-1-
carboxylate

0.0 it
o~ O
H _
0 A )
o}

Ry value: 0.72 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI*): m/z = 682 [M+H]"

20
(3} tert-butyl 4-{4-[3-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylaminocarbonyl)-5-methyl-phenoxy]-pyrimidin-2-yimethyi}-piperazine-1-

carboxylate



IVBSS Spec\&oir&(&ﬁﬁ% mz = 529 [ MtHr V\D 2010/ 026095107PCT/ EP2009/ 061024

H 23NN C Rf val uet’30.33 (silica gel,

d| chI or orret hane/ et hanol = 95: 5) (5)
N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3- ( 2-
5fornyl - pyri di n-4-yl oxy) - benzam de Rf value: 0.35 (silica gel,

di chl or onet hane/ net hanol = 95:5) Mass spectrum (ES14): nifz
[ MtH] 10( 6)

N-(5-tert-butyl-3-net hanesul phonyl ani no- 2- met hoxy- pheny1) - 4- chl or o- 3- ( 2-
fornyl -pyrimdrg<4-yl oxy)-benzamde ON CI R value: 0.43 (silica gel,
di chl or onet han thgnol = 95:5) 15Exanple VIII

10

15

20

o

I Oy,

Rr value: 0.65 (silica gel, dichloromethane/methanol = 90:10)
Mass spectrum (ESI*): m/z = 683 [M+H]"

(4) tert-butyl 4-{6-[5-(5-tert-butyl-3-methanesulphonyiamino-2-methoxy-
phenylcarbamoyl)-2-chloro-phenoxyl-pyrimidin-4-yimethyl}-piperazine-1-

carboxylate

0 0
I
YW
o H NN LN o%
cl g

0

Rs value: 0.40 (silica gel, dichloromethane/methanal = 95:5)
Mass spectrum (ESI™): m/z = 703/705 (CI) [M+H]"

(5) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylcarbamoyi)-2-chloro-phenoxyl-pyridin-2-ylmethyl}-piperazine-1-
carboxylate

9 O
o
P o SN K'/N\ﬂ/oﬁ/
O

Ry value: 0.45 (silica gel, dichloromethane/methanol = 95:5)
Mass spectrum (ESI*): m/z = 702/704 (Cl) [M+H]"

(6) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylcarbamoyl)-2-chloro-phenoxy]-pyrimidin-2-ylmethyl}-piperazine-1-

carboxylate

PCT/EP2009/061024

= 532/534 (d)



Met hyl
6-[5-(5- t‘@?@%‘lﬁ%‘?@%- nmet hanesul phonyl atf no- 2- met hoxvphenyl aprﬁTﬁ%PCQQP%/BQfo 2
- met hyl - phenoxY] - Pyri m di n- 4- car boxyl at e 30 m N, N-di net hyl f or mam de
are added to 2.05 g N-(5-tert-butyl- 3-
20met hanesul phonyl am no- 2- met hoxy- phenyl ) - 3- (2-chl or o- pyri m di n-4-yl oxy) -4
- methyl-benzam de in a mxture of 5 nm acetonitrile and 50 m of nethanol
under an argon atnosphere. Then 0.81 m triethylamne and 242 ng
di chl oro41, 1-
bi s(di phenyl - ph@gSphi no) f err oceneFpal | adi un(11) - di chl or omet hane conpl ex are
added. The m xtMre i s conbined with carbon nonoxide in a pressurised
cont ai nerug‘s @ hegt ed f%r %{)pro . 15 h to 70C. After cooling to anbi ent
5t enper at \$N e~ cat’a i Yrenedyof f and the filtrate is evaporated
down. The ftAskorelid sti.rned %Niwgan hyl ether, suction filtered

)

and dried. Yield: 2.15 g (£60% of theor val ue: 0.61 (silica gel,

di chl or onet hane/ net hanol = 95:5) Mass spectrum (ESP): m'z = 543 [M+H 10
Thtehf |0| | quivBide COBD NG R drcHiRbALTRAc A ARPHDB)t 0 Exanple VITT: (1)

met hy ) .

445- ( 5- t dMassigpegrum (FBlnhavies dPHHBAYCRAIHE- 2- net hoxyphenyl ani nocar bony1) - 2-
met hyl - phenoxyppyri m di ne- 2- car boxyl ate 15 Rf value: 0.18 (silica gel,
petrol eum et her/ et hgl acetate = 3:7) Mass spectrum (ESI+): mz = 543 [ M+H|
(2) mét mﬁ’) tert-butyt 4-{G-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

445- (5- t ghbnedrbhmayITRIRARRE PHERBIPY rﬁqﬁhiﬂ%ﬁﬁn{éﬂﬂ}q% Ay¥Mam nocar bony1) -
_2-nmet hyl - phenox%ﬁgyrl di ne- 2- car boxyl at e 1 val'ue: 0.75 (silica gel,

" di chl or orf@t9¥Waenet hanol / conc. ammoni a = 90: 10: 1) Mass spectrum (ESP): i z
= 542 [ MtH|

Ry value: 0.40 (silica gel, dichloromethane/methanol = 95:5)
10 Mass spectrum (ESI™): m/z = 717/719 (Cl) [M+H]"

(8) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylcarbamoyl)-2-chloro-phenoxy]-pyridin-2-ylmethyl}-[1,4]diazepan-1-

carboxylate
O
H O
-~ \\\N N o N
OH S HJ\C[ ] /\
- N N

15
R; value: 0.30 (silica gel, dichloromethane/methanol = 95:5)

Mass spectrum (EST*): m/z = 716/718 (Cl) [M+H]"

(9) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
20 phenylcarbamoyl)-2-methyl-phenoxyl-pyridin-2-yimethyl}-[1,41diazepan-1-

carboxylate



25(3) ne l,.443- (B-tert-butyl-3-neth 0 sul phonyl am no- 2-

phenyl amW%g%ﬁO}R@ -5- et hyl - phenoxyﬁ yri mdi ne-2-car bog?cg?%ymo%?ﬁm%
val ue: 0.40 (Reversed phase ready-nmade TLC plate (E. Merck),
acetonitrile/water/trifluoroacetic acid = 50:50:1) Mass spectrum (ES1+):
mz = 543 [MtH 5 (4) nethyl

445- (5-tert-butyl - 3- net hanesul phonyl am no- 2- net hoxyphenyl car banoyl) - 2-chl o
r o- phenoxykpyri di ne- 2- car boxyl at e Rf value: 0.50 (silica gel,

di chl or onet hane/ net hanol = 95:5) 10Mass spectrum (ESI+): mz = 562/ 564
(d) [MtH  (5)&et hyl

445-(5-ter§- butyd - 3- et hanesul phonyl am no- 2- met hoxyphenyl car banoyl) - 2-chl o

r o- phenoxyli- p i di jhe- 2- cgr boxyl ate 15Rf value: 0.50 (silica gel,

di chl or onetihreneyenha §8yspectrum (ESI+): mz = 563/565 (d)
[ MiH Exanple JX 8-D ox chi orm=b ic acid 20 2.67 ni

benzyl brom de are added dropw se t ﬁg gi 3- hydr oxy- 4- chl or obenzoi c acid
and 3.04 g potassium carbonate in 10 m© N, N- di et hyl f or mam de, and the

react i on RrxbLe R Kéllc%tdél rﬁ&l&&ﬁéﬁaﬁ@ﬁne’%ﬁaﬁb'%ﬁb temperature. Then the
reaction mxture is mXx wat er. and extracted with ethyl acetate. The

5 combi n&PSEBREFHEN ﬁ%!s)egl/érégﬁwé'dl on magnesi um sul phate and evapor at ed
down. The flask residue is taken up in 5 m of nethanol, conbined with 3
m of 10 M agueous potassi um hydroxi de sol uti on and stlrred for 4 h at 50C
geruh?t . (fhdd ﬁ%ﬁ?@ﬁzmﬂﬁﬂﬁy&”'{@ -bgnerEEneii-AmiRet er and acidified with 3 N
aqueous hydrochloric acid. The precipitate formed is suction filtered,

. washed with wat 10and dried. Yield: 2.509 (95% of theory)

(5-tert-butyl-2-methoxy-3-nitro-benzaldehyde and dimethylamine are reacted
with one another)
R value: 0.69 (silica gel, dichloromethane/methancl/conc. ammonia =
10 90:10:0.1)
Mass spectrum (ESI™): m/z = 267 [M+H]"

(11) tert-butyl 4-{4-[5-(5-tert-butyl-2-methoxy-3-pyrrolidin-1-ylmethyl-
phenylcarbamoyi}-2-methyl-phenoxyl-pyridin-2-yimethyl}-piperidine-1-
15  carboxylate

C\Nﬁﬁj\‘d)@/\g
-0 . =
N Nlro\}/

tert-butyl (4-{4-[5-(5-tert-butyl-3-formyl-2-methoxy-phenylcarbamoyi)-2-methyl-
phenoxy]-pyridin-2-ylmethyl}-piperidine-1-carboxylate and pyrrolidine are
reacted with one another)

20  Mass spectrum (ESI*): m/z = 671 [M+H]"

(12) (5-tert-butyl-2-methoxy-3-nitro-benzyl)-cyclopropyl-amine



Mass spe ). mz = 261/263 (A), [MH Rf value: 0.60.(sili |,
petr ol euﬁ&é%ﬂi&@péﬁll acetate = 1:1) 1%%’he foll ow ng conpo mﬁg%oggﬂs%%.
obt ai ned anal ogously to Exanple I X (1)

3-benzyl oxy-4-trifluoronethyl -benzoic acid HOF Rf val ue: 0.60
(silica gel, petroleumether/ethyl acetate = 1:1) 20Mass spectrum (ESI-):
mz = 295 [MFIT (2) 3-benzyl oxy-5-chl oro-4-nethyl -benzoic acid Cl

Rf value: 0.75 (silica gel, cyclohexane/ethyl acetate/acetic acid =
50:50:0.1) 25Mass spectrum (ESI-): mz = 275/277 (A) [MFIT (3)

3- benzyl oxy-5-fl 0-4-net hyl -benzoic acid Rf value: 0.75 (silica gel,
cycl ohexane/ et hy cetate/acetic acid = 50:50:0.1) Mass spectrum (ES11:
mz = 259 EMHHr ) 3-benzyl oxy- 4-met hyl - benzoic acid HPLC (et hod 2):
retention‘tjr =BT A44”m n Mass spectrum (ES11: mz = 241 [MH 10 Exanpl e
X

O o
{5-tert-butyi-2-methoxy-3-nitro-benzaldehyde and cyclopropylamine are used)
Mass spectrum (ESI™): m/z = 279 [M+H]"

5 Example XII
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl }-3-(2-chloro-

pyridin-4-vloxy)-4-methyl-benzamide

545 mg sodium hydride (60% in mineral oil) are added to 2.77 g N-(5-tert-butyl-
10 3-methanesulphonylamino-2-methoxy-phenyl)-3-hydroxy-4-methyl-benzamide
in 15 mi N,N-dimethylformamide under an argon atmosphere and while cooling
with an ice bath, and the reaction mixture is stirred at ambient temperature until
no further hydrogen development can be detected. Then 1.63 g 2-chloro-4-
iodopyridine are added, and the reaction mixture is stirred overnight at 110°C.
15  After cooling to ambient temperature the solvent is distilled off using the rotary
evaporator. The flask residue is taken up in ethyl acetate, washed with
saturated agueous sodium hydrogen carbonate solution and saturated aqueous
sodium chloride solution, dried on magnesium sulphate and evaporated down.
The flask residue is chromatographed through a silica gel column with
20  petroleum ether/ethyl acetate (80:20-30:70) as eluant. The product is stirred
with diethyl ether, suction filtered and dried.
Yield: 1.77 g (50 % of theory)
R; value: 0.30 (silica gel, petroleum ether/ethyl acetate = 1:1)
Mass spectrum (ESI*): m/z = 518/520 (CI) [M+H]"
25

Example XIlII
3-benzyloxy-N-{5-tert-butyl-3-methanesuiphonylamino-2-methoxy-phenyl}-4-~

methoxy-benzamide




Tert-butyl ar boxy- 2- net hyl - phenoxv) pyrimdin-2-yl|-
9420%‘8’956?’95- ONN. .., ..)MHx HO T N 6. 77 ‘?T‘P‘D’EB

car boxvl
hydr oxi d
met hoxyc
in 15 ni
at anbi e
reaction

forned. i

val ue: O.

a¥
e solution are added to 1.45 g tert-butyl 4-[4-(5- 15

erazi ne-1-

RpO26B61 G

ar bony1- 2- et hyl - phenoxy) - pyri m di n- 2-y11- pi per azi ne- 1- car boxyl ate
of tetrahydrofuran, and the reaction mxture is stirred overni ght
nt tenperature. Then it is heated for another 3 h to 50C until the
is conplete. The reaction mxture is evaporated down, mxed with
some water and acidified with 1 N hydrochloric acid. The precipitate

s suction 20filtered™apnd dried. Yield: 1 26 g (90% of theory) Rf

35 (si lica gel,

(ESI) mz = 415 [ MtH  ¢1P t b yI
- br onp- 5- car boxy- pReEroxy Fpi perazi ne-1- carboxyl ate

(ester C
5t etrahy

| eaving is carried |'(|_)UtOWI h I mhydrOX| de in a
dr of uran/ met hanol ni xtfure) Rf val pe 0.13 (silica gel

hane/ net = 95:5) Mass spectrum

di chl or onet hane/ net hanol = 98:2) Mass spectrum (ESI+): nmlz 479/ 481 (Br)

[ MeH]
444-(5-¢c
OCNLO X

10

15

20

0.86 (2) dfetrtettidngihe are added to 526 mg N-(3-amino- 5—tert—buty|-

ain?&ﬁgxﬁhgﬁy%eﬂpahn%rslgl)ﬁxgﬁé’% rﬂygrochl%ng(la kf?] PFT af' acetonltn OCar boxyl ate

Then a solution of 3-benzyloxy-4-methoxy-benzoyl chioride in 3 ml acetonitrile
is added batchwise, and the reaction mixture is stirred for 30 minutes at
ambient temperature, whereupon a light-coloured precipitate is formed. The
light suspension is partially evaporated down, the residue is mixed with water
and acidified. The precipitate is suction filtered, washed with water and a little
methanol and dried.

Yield: 679 mg (86 % of theory)

Ry value: 0.35 (silica gel, cyclohexane/ethyl acetate = 1:1)

Mass spectrum (ESI*): m/z = 513 [M+HJ'

The following compounds are obtained analogously to Example XIif:

(1) 3-benzyloxy-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-5-
chloro-4-methyl-benzamide

O. ao 7 O\/©
PN

N N
H
H o

-~

cl

R value: 0.67 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI™): m/z = 531/533 (CI) [M+H]"

(2) 3-benzyloxy-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi)-5-
fluoro-4-methyl-benzamide



HOO NN ter ing is carried out with Iithiumhydroxide in a
tetrahydﬁ‘g@ﬁ%{ﬁ%@%angl m xt ure) 20 rt value: 0.58 (SiE’QEEP%(@P{061O24
cycl ohexane/ et hyl acetate/acetic acid = 50:50:0.1) 15Mass spectrum (ESP.):
mz = 429 [MtH  (3) :

4- et hyl - 342- (4- et hyl - pi perazi n-1-yl met hyl ) - pyri m di n- 4-yl oxykbenzoi c
acid 20Rf value: 0.35 (silica gel, dichloronethane/ nmethanol/conc. anmoni a
= 95:5:0.1) Mass spectrum (ESI+): mz = 343 [MH' WO

2010/ 026095113PCT/ EP2009/ 061024 Ho N (The reaction is carried out using

et hanol i nsteatyof tetrahydrofuran) HPLC (nmethod 1): retention tine = 2.70

m n Mass spect mz = 7 [ MtHr (5)
¥ - t hyl - benzoic acid O (The reaction is

3- (2- chl oDy
carried outS-wygsl I'nst ead of tetrahydrofuran) 10Exanple X

R value: 0.68 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 515 [M+H]"

5 Example XV
3-benzyloxy-5-chloro-4-methyl-benzoyl chloride

0 O\/@

Cl

Cl

350 mg 3-benzyloxy-5-chloro-4-methyl-benzoic acid in 10 ml acetonitrile are
combined with 0.60 ml thionylchloride and gently refluxed for 15 minutes. Then
10 the reaction mixture is evaporated down and evaporated again with toluene.

The acid chloride is further reacted without any further purification.
The following compound is obtained analogously to Example XIV:

15 (1) 3-benzyloxy-5-fluoro-4-methyl-benzoyl chloride

e OQ

Cl
F
Exampige XV
3-chloro-5-hydroxy-4-methyl-benzoic. acid
0 _
OH
HO

20 Cl

840 mg 3-amino-5-chloro-4-methyl-benzoic acid are suspended in 20 ml 30%

aqueous sulphuric acid and stirred for 10 minutes at 90°C. The fine suspension



Tert-buty

4-{ 445- (QNP&O?O/W% 3- met hanesul phony#?ni no- 2- et hoxypheny?@HFPRACEPBHRS -
2- met hyl - phenoxV1- pyrim di n-2-yl met hyl | - pi per azi ne-1- carboxyl ate 15262
ng tert-butyl piperazine-1-carboxylate, 89 pl acetic acid and 89 ng sodi um
triacet oxy-borohydri dear eaddedt 0180ngN- (5-tert-butyl - 3-

nmet hanesul phonyl am no- 2- net hoxy- phenyl )-3-(2-fornyl -pyri m

i di n-4-yloxy)-4- methyl-benzanide in 8 M C CH2CHCl, and the reaction

m xture is stirred for 3.5 h at anbient tenperature. For working up the
react i on BPRRIEE ¥ith@ gpihafder ot Geromos SaE gt éhro insereeHarec@idet i rred with

sat ur at ecy-sqI8OskutRADT B0 My FsQBEN ntAlcRf A3 @i SONAtEF Biddddardphili ¢ phase is
washed with water, dried on nagnesium sul phate and evaporated down. The

flask resimgueastoNaRRRRISHIER tfféch”PH}eé d§rnigutes pi eaingnaldempeRatuie t h
di chl or Or&tdq@%{dTﬁTeh%ﬁﬂPeo( B8 40 rtrd 20%h&UeBES Bulphéi®: BEIQ@EURtiohs Stirred

with alittle dieth ether and left 25t stand until it has crystallised
conpl ét els§'rre¢lfén13§ SMEIW P Hgctestiet mixtuieelg carieddini tea.ice vally d: 112 ny

(58% of td’qa@em.tﬂcewadt&eand)eﬁ?a&éj Jmtmergsut?/m@t%tﬁéron‘ﬂwea%.ﬂsé hanol =
95:5) Mass spectrum (ESI-): mz = 681 FIT 5 The fol | ow nlg corrpounds are
orid

obt ai ned AHAPBgBEs Mpshesl plilihpraierxand %qtyraif@r @aygeyn sodium ch

4-{645- ( Soluibh,- dﬂéH)Hn @a%@%mgﬂymmbgnabaé@dmeaumhhoxyphenyl am
i nocar bon 1) 2- e éé(l - noxyl -pyrimid i n-4-yl nmethyl ypi perazi ne-1-

car boxy| at'@d 0790pm§? NR§UYD Rf val ue: 0.84 (silica gel,

(rjn'( chl or 0 g’%ﬁfﬁ/lﬁéeé Bst(énwaqjed Q&}H@heﬁﬂi&%ﬁacetg@ak@héhuﬁ/&% PSS rum (ESI +):
zZ =

(4-{4-[5- (“é‘gstsegrpf%tﬂﬂl’ﬂﬁ(fsé Wé%ﬁéﬁ@éé?b‘%[wﬂ'ﬂm no- 2- met hoxy15phenyl ani nocar bon

y1) - 2- et hyl - phenoxy] - pyri di n- 2-yl net hyl ypi per azi ne-1- carboxylate 0. p

S. N
) The following compound is obtained analogously to Example XV:

15 (1) 3-fluoro-5-hydroxy-4-methyl-benzoic acid
0

CH
HO

F

{methyl 3-flucro-5-hydroxy-4-methyl-benzoate is used as starting material; the

ester group is hydrolysed under the reaction conditions to form the acid)

R¢ value: 0.55 (silica gel, cyclohexane/ethyl acetate/acetic acid = 50:50:0.1)
20  Mass spectrum (ESI): m/z = 169 [M-HJ

Example XVI
3-amino-5-chloro-4-methyl-benzoic acid
Q

Cl

25  Prepared by shaking a solution of 1.00 g 3-chioro-4-methyl-5-nitro-benzoic acid
in 20 ml of tetrahydrofuran with 100 mg Raney nickel in an atmosphere of 50
psi partial hydrogen pressure at ambient temperature. After 9 h reaction time
the catalyst is filtered off and the filtrate is evaporated down.

Yield: 0.85 g (99 % of theory)



Hzo 0 Rf _val ue: 72 (silica gel, dichloronmethane/nethanol/conc. amoni a
= 90: 10: 1W°n?&§%’0%ﬁﬁéﬁtrum (ESI+): mz =1%882 [MeFI] 20 (3) tRFVEBANY{061024
4-{443- (5-tert-butyl - 3- met hanesul phonyl am no- 2- met hoxyphenyl am nocar bony1l)
- 5- net hyl - phenoxy] - pyri m di n- 2-yl met hyl ) - pi perazi ne-1- carboxylate WD
2010/ 026095115PCT/ EP2009/ 061024 0 A'N OHH z0 Rf value: 0.65 (silica gel,
di chl or onet hane/ net hanol = 90: 10) Mass spectrum (ES11: mz = 683 [ MtHr
5(4) tert-butyl 4-{6-[5-(5-tert-butyl-3- nethanesulphonylanino 2- met hoxy-

henyl car ba 1)-2-chl or o- phenoxy] rimdin-4-y 1 erazi ne-1-
Car oyl ARGAK PEDHBIca 4. Groppsranei iy cerptosit agg TH0-505.1)

Mass spectrum (ESI): m/z = 184/186 (Cl) [M-H]

The following compound is obtained analogously to Example XVI:

5
(1) methyt 3-amino-5-fluoro-4-methyl-benzoate
0
\0 NH2
F

R value: 0.35 (silica gel, petroleum ether/ethyl acetate = 7:3)
Mass spectrum (ESI'). m/z = 184 [M+H]"

10

Exampie XVII
Methyl 3-fluoro-4-methyl-5-nitro-benzoate

A solution of 1.00 g methyl 3-amino-4-methyi-5-nitro-benzoate in 15 ml 1,4-
15 dioxane is rapidly added dropwise with stiming to 3.89 ¢
nitrosyltetrafluoroborate in 15 ml 1,4-dioxane under an argon atmosphere. The
__ reaction mixture is stired for one hour at ambient temperature, then for a
{ further hour at 55°C and then a further eight hours at 90-95°C. After standing
overnight at ambient temperature the reaction mixture. is evaporated down and
20  the residue is divided between tert-butylmethylether and water. The organic
phase is washed with aqueous sodium hydrogen carbonate solution, water and
saturated aqueous sodium chioride solution, dried on magnesium sulphate and
evaporated down. The crude product is chromatographed through a silica gel
column with petroleum ether/ethyl acetate (95:5).
25 Yield: 310 mg (31 % of theory)
R¢ value: 0.60 (silica gel, petroleum ether/ethyl acetate = 7:3)

30



Rf val ue: 0. ca gel, dichl oronethane/ nmet hanol = 95:5
spectrumwg§§§)°/6%{jp§5— 703/ 705 (O) [ M (5) tert- butyl gCT’EPng’OGw%
4-{415- (5-tert-butyl - 3- met hanesul phonyl am no- 2- met hoxy- phenyl car banoy1) - 2-
chl or o- phenoxyFpyri di n- 2-yl met hyl ypi perazi ne-|-carboxylate "R 0 11'N OH z
O Rf value: 0.45 (silica gel, dichloronethane/ nethanol = 95:5) Mass
spectrum (ES1+): mz = 702/ 704 (d) [ MH| (6) tert-butyl

4-{445- (5-tert-butyl - 3- met hanesul phonyl am no- 2- net hoxy20phenyl car banoy1) - 2
- chl or o- phenox P/Y I m di n-2-yl met hyl | - pi per azi ne-1- carboxylate Rf val ue:

0.39 (sils I chl or onet hane/ nmet hanol 95:5) Mass spectrum (ESI ):
mz = 701#&!;&.&101 ){615x/w=ﬁert5b(u?\)! 3t1ﬂéﬂ1ahewéhoﬁvréﬁnr[052 methoxv~
(5-tert- b t -3: matrhaneI I -2- rret oXy- §Trcar_bam)yl) 2-

- : w81 AL TS

chl or o- pHe - 4 A - it ate CI NN
0,y ¥y Rica gyﬁt 0. 40 (S|I|ca gel dlchloronethane/nethanol = 95:5) Mass
spectrunl(ESI) mz = 717/719 (CI) [MtH  (8) tert-butyl

4-{445- (5-tert-butyl - anesul phonyl am no- 2- met hoxyphenyl car banoyl) - 2-c
hl or o- phenoxykpyrldln 2- nethy1)41 4] di azepan- 1- carboxyl ate

TR Ol

750 mg potassium carbonate and 55 mg palladium-dichlorof1,1'-

bis(diphenylphosphino)ferrocene]*CH,Cl, are added under an argon
atmosphere to 400 mg N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenyl)-3-(6-chloro-pyrimidin-4-yloxy)-4-methyl-benzamide in 3.5 ml N,N-
10 dimethylformamide and 350 pl water. Then 1.35 ml of the reaction solution of
the hydroboration product of Example XIX are added, and the reaction mixture
is stirred for 3 h at 60°C. For working up the reaction mixture is evaporated
down, the residue is taken up in ethyl acetate and filtered. The filtrate is
washed several times with water and once with saturated aqueous sodium
15 chloride solution, dried on magnesium sulphate and evaporated down. The
crude product is purified through a silica gel column with dichloromethane/ethyl
acetate (40:60—30:70).
Yield: 480 mg (91 % of theory)
HPLC {method 1): retention time = 4.59 min
20 Mass spectrum (ESI*): m/z = 682 [M+H]"

The following compounds are obtained analogously to Example XVIII:
(1) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

25 phenylaminocarbonyl)-2-methyl-phenoxy]-pyrimidin-2-ylmethyl}-piperidine-1-

carboxylate



I /1\ly alue: 0.30 (silica._gel, dichloronethane hanol =

95: 5) Nag‘éogZSi@?gl?ﬂ%/(ESr): mz = 716/ 778 (Q) [ MH] (9) '{’@%E’%]R%‘)Pm%
44445- (5-tert-butyl - 3- met hanesul phonyl am no- 2- net hoxy20phenyl car banoy1l) - 2-
met hyl - phenoxyl - pyri di n-2-yl net hy1} 41, 41di azepan- 1- carboxylate WD

2010/ 026095117PCT/ EP2009/ 061024 S, uH /" Tct O val ue: 0.6 (silica
gel, dichl oronet hane/ net hanol = 90:10) Mass spectrum (ESI+): nfz = 696

[ MEHr 5(10) (5-tert-butyl-2-methoxy-3-nitro-benzyl)-di methyl -am ne
(5-tert-butyl-2-net hoxy-3-nitro-benzal dehyde and di net hyl am ne are reacted
W th one anot hery Rf value: 0.69 (silica gel

di chl or onet hanel'qet hanol / conc. ammoni a = 1090: 10: 0. 1) Mass spectrum

(ESI+): m%.& [ MPHr (11) tert-butyl
Y < 2 l'i di n-1-yl met hyl phenyl car banoyl) - 2-m
vrifdin | met i1} Lpi %q/idjﬁ'/ne- 1- 15car boxyl ate
0

4- (445- (5N
et hyl - phenoxyl -

HPLC {method 1): retention time = 4.59 min
Mass spectrum (ESI*): m/z = 682 [M+H]*

5 (2) tert-butyl 4-{4-[5-(5-teri-butyl-3-methanesuiphonyiamino-2-methoxy-
phenylcarbamoyl}-2-methyl-phenoxyl-pyridin-2-ylmethyl}-piperidine-1-

carboxylate

Q0 O
e N Nwroﬁ/,
0

HPLC {method 1): retention time = 3.39 min
10  Mass spectrum {(ESI"): m/z = 681 [M+H]"

(3) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenylcarbamoyl)-2-chloro-phenoxy]-pyridin-2-ylmethyl}-piperidine-1-

carboxylate

Q.0 O
H
0 o SN erogr/
o

Rs value: 0.35 (silica gel, dichloromethane/methanol = 95:5)
Mass spectrum (ESI*): m/z = 701/703 (Cl) [M+H]"

15

(4) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
20  phenylcarbamoyl)-2-chloro-phenoxy]-pyrimidin-2-ylmethyl}-piperidine-1-

carboxylate



tert-buty]

(4-{445-( 'ptzé)lj?"%%tg?/l -3-fornyl- 2- net ho@- phenyl car banoyl) - ZE%FW@/OGWZ“
phenoxykpyri di n- 2-yl net hy1} - pi peri di ne- 1- carboxyl ate and pyrrolidine are
reacted with one another) 20 Mass spectrum (ESP): mz = 671 [ MtH (12)
(5-tert-butyl -2-net hoxy-3-nitro-benzyl)-cycl opropyl -am ne

(5-tert-butyl -2- net hoxy-3-nitro-benzal dehyde and cycl opropyl am ne are
used) Mass spectrum (ES1): mlz = 279 [ MtHr 5Exanple X |

N-(5-tert-butyl- 3-net hanesul phonvl am no- 2- net hoxv- phenv1l) - 3-(2-chl oroPYrid
i n-4-vl oxy) - 4- neghyl - benzamde O, p -s.a -NHy ON 545 ng sodi um hydri de
(60%in mneral _Qil) are added to 2.77 g N-(5-tert-butyl- 10

3- net hanes@l$h arriono 2- met hoxy- phenyl) 3- hydr oxy- 4- net hyl - benzam de in

15 m N, Nedi e T AR O rgon at nosphere and while cooling
with an ice batly ahd re cthon m xtu s stirred at anbi ent
tenperature until no fufthét dr ogen dé%pment can be detected. Then

1.63 g 2-chloro-4- iodopyridine are addéd, and the reaction mxture is

stirred gyer fHegb‘Hﬁgédhcjalg?e? Q%E)hé(#%/eﬂg\?%céta% 19 1?”*“ ent_tenperature the

solvent i's Qi Stil Evaporator. The flask residue is
t aken up Massstpegirura¢ESH): m/zwam@tl)lhm)ml\ﬂsblﬂ urat ed aqueous sodi um hydr ogen
carbonate sol ution and saturated aqueous sodium chloride solution, dried
on magnesi um sul phate and evaporated down. The flask residue is

chr onst odp pighiduityi I4F{éti§-|65~aerl§blhtiyle&rr@§1aneedliulmnyl/ainnihn-zepahoxy eum et her/ et hyl

,Zfﬁte?f es&tﬁi1 ﬁco,arﬁ P%I?_b(fﬂ ‘gpgrl exg} &} p@%dﬂwyg F?é%[’?r ed }chtegrSI) e}?rllyl/al ue:

©'0.30 (si Idadmxgiete, petrol eum ether/ethyl acetate = 1:1)

Q.0 o
T W 0]
0 o NaoN N\ﬂ,o%/
0

R value: 0.40 (silica gel, dichloromethane/methanol = 95:5)
10 Mass spectrum (ESI): m/z = 700/702 (Cl) [M-HJ

(6) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonyl-2-methoxy-

phenylcarbamoyl)-2-methyl-phenoxy]-pyrimidin-2-ylmethyl}-piperidine-1-
carboxylate

@Hi@ﬁmﬂ

Ry value: 0.15 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI*): m/z = 667 [M+H]"

/
O:U):o

15

(7) tert-butyl 4-[4-(5-methoxycarbonyl-2-methyl-phenoxy)-pyridin-2-yimethyl]-
20  piperidine-1-carboxylate



Mass spect z = 518/ 520 (dC [I\/H—I] 25 Exarrpl e XlII
3-benzyl o Z@éﬁ qoé?t butyl 3- met hanestA®phonvl am i no- 2- net hBKW/ERRINPEY024-

met hoxy- benzanlde VE)2010/026095119PCT/EP2009/061024 0.86 m of
triethylam ne are added to 526 ng N-(3-am no-5-tert-butyl -

2met hoxyphenyl ) met hanesul phonam de- hydrochloride in 7 ml acetonitrile.
Then a sol ution of 3-benzyl oxy-4-net hoxy-benzoyl chloride in 3 n
acetonitrile 5 is added batchw se, and the reaction mxture is stirred
for 30 m nutes at anbient tenperature, whereupon a |ight-col oured
precipitate |is forped. The Ilght suspension is partially evaporated down,
t he residu®i ge I and acidified. The precipitate is suction
filtered, was it d allittle nmethanol and dried. 10Yield: 679

ng (86% of theory) Rf vaI ue 0 S ((silica gel, cyclohexane/ethyl acetate =
1:1) Mass spectrum (ESr): mz = 0513 [ MitHr The fol |l owm ng conpounds are

obt ai ned 1Pt AEEMSH X): tr@teﬁef&mnhs =408 mint> (1)
3- benzyl o% N-(5-tert-hutyl -3-met hanesul phonyl am no- 2- met hoxy- phenyl ) - 5-

chl oro-4 eClwn A5/ Hénfzél“‘” [M+HI'Rf val ue: 0.67 (silica gel,
cycl ohexane/ et hyI acetate = 1:1) 20Mass spectrum (ESP): mz = 531/ 533 (a)

MH] 2
\Eg- ble_unfyl 8@"—%%‘ teiStirep-buyndmetiirassyipheamineBonethest-hoxy - phenyl ) - 5-

f 1 uor o- 4-grehPrrbBMBYRDIA&hyI-phenoxyl-pyridin-2-yimethyl}-azepan-1-carboxylate

R value: 0.35 (silica gel, dichloromethane/methanol = 95:5)
Mass spectrum (ESI): m/z = 695 [M+H]*
10
(9) tert-butyl 4-{4-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenyicarbamoyl)-2-methyl-phenoxyl-pyrimidin-2-yimethyl}-azepan-1-

carboxylate

(,S? o)
Ty rrteh X
bR TR T
O

15 Revalue: 0.20 (silica gel, ethyl acetate/petroleum ether = 7:3)
Mass spectrum (ESI™): m/z = 696 [M+H]*

(10) tert-butyl 4-{6-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenylcarbamoyl)-2-methyl-phenoxy]-pyrimidin-4-yimethyl}-azepan-1-

20 carboxylate



WO 2010/ PCT/ EP2009/ 061024 Reval ue: 0.68 (silica gel

cycl ohexg\ﬁg%giﬁé%oget ate = 1:1) Mass ]é’gect rum (ESI+): m ZgP:Cg[_ingzqowppﬂozg
Exanpl e XIV 3-benzyl oxv-5-chl or o- 4- net hvl - benzovl chl ori de ci 350 ny
3- benzyl oxy-5-chl or o- 4- net hyl -benzoic acid in 10 m acetonitrile are
conmbined with 0.60 m thionylchloride and gently refluxed for 15 m nutes.
Then 10t he reaction mxture is evaporated down and evaporated again with
toluene. The acid chloride is further reacted wi thout any further

purificatjon. The f Wi ng c ngd. i s obtai ned anal ogously to Exanpl e
XI'V: 15( ll\flas\?-si?gﬁgwg}; P):Sn?r}gﬁof%gp[%ﬁ&t hyl - benzoyl chloride Exanpl e XV
3-chl or o- 5- hydr oxv- 4- net hyl - benzoic acid 0O

Example XIX
Tert-butyl 4-(8-bora-bicyclo[3.3.1lnon-g-ylImethy)-piperidine-1-carboxylate

T

6.29 ml of a 0.5 M solution of 9-borabicyclo[3.3.1Inonane in tetrahydrofuran are

added to 620 mg tert-butyl 4-methylene-piperidine-1-carboxylate under an
argon atmosphere, and the reaction mixture is refluxed for 1 h. After cooling to
ambient temperature the reaction solution is further reacted without any further

10 waorking up.
The following compound is obtained analogously to Example XIX:

(1) tert-butyl 4-(9-bora-bicycio[3.3.1]non-9-yimethyl)-azepan-1-carboxylate
I
O.__N
>0y
o]

Example XX
Tert-butyl 4-{4-[3-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

15

phenylaminocarbonyl)-5-methyl-phenoxyl-pyrimidine-2-carbonyl¥-piperazine-1-

20 carboxyiate

0 0 0
/%N N o /N\”)LN/\
H o H \L/N k/N\ﬂ/oY
0

A mixture of 39 mg 4-[3-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-
phenyl-aminocarbonyl)-5-methyl-phenoxy]-pyrimidine-2-carboxylic acid, 25 mg
O-(benzotriazol-1-yl)-1,1,3,3-tetramethyluronium-tetrafluoroborate, 25 Ml
25  diisopropylethylamine and 15 mg tert-butyl piperazine-1-carboxylate in 3 ml

N,N-dimethylformamide is stirred overnight at ambient temperature. Then the



20C 840 5-chl oro- 4-net hyl - henzoic acid are suspended in 20 m
30% aqueo\&géu@%gﬁ’c acid and stirred 2Sor 10 nminutes at 90T T/FREPOP{O[E24
suspension is cooled with a bath of ice and conmon salt and at an
internal tenperature of 0-5C a solution of 325 ng sodiumnitrite in 4.5 n
of water is added dropw se. The reaction mxture is stirred for another 30
m nutes at an internal tenperature of OC and then poured into 40 ml of a
20% aqueous sul phuric acid solution 5 sti rred at 135C. After 1.5 h the
reaction mxture js cooled in, the |c uted with ice water and
ext r act ed ®@f x‘l 'L”lre bﬁﬁ‘gﬂpﬁ’aﬁlﬂ/ﬁ%‘e"ﬁéP haWﬁB'PH%éF dxpmatogearied washed

Wi th wat ehroaghl assiidar @4l @divatUeith SichREbristhahé/ahéHand ¢hod:0.080:185 ked on
magnesi um sul. phate and evaporated down. Yield: 790 mg (94 % of theory)
10Rf val Jd9en 55 (silica gel, cyclohexane/ethyl acetate/acetic acid =

50: 50: 0 mselwas'srr@qez%umé&ﬂu mz = 185/187 (C) Enii-Fu- The foll ovvi ng

conpo ana ousl 0 anple, XV, 15(1

3o1] udr oA 8r@>1$?‘ge‘f?é?ﬁﬁi?@‘aﬁéﬁé Vémgé? e P'a(tﬂé@-hvgfgk)s

3-fl uoro e&emﬁdrlemeiwmnwbc@ammaieoiw;qqsed as starting material; the
ester group is hydrolysed under the reaction conditions to formthe acid)
Rf value: 0.55 (silica gel, cyclohexane/ethyl acetate/acetic acid =

50: 50: 0. Mspectrum (ESI-): mz = 169 [MFIf Exanple XVi
3-am no- %I-?é] {e?tr—l:g)ut\ﬁn -m ph)énesu?%o%lvl%mair?o g-methoxv~phenvl)-3~(2-formvl-

10 pyrimidin-4-vloxy)-5-methyi-benzamide

o

A solution of 400 mg sodium periodate in 3 ml of water is added dropwise to a

suspension of 3.00 g silica gel in 12 mi dichloromethane. Then a solution of
247 mg N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-(1,2-
15 dihydroxy-ethyl)-pyrimidin-4-yloxy]-5-methyl-benzamide in 3 mi
dichloromethane is added, and the reaction mixture is stirred for two hours at
ambient temperature. Then the reaction mixture is suction filtered and the filter
cake is washed with dichloromethane/ ethyl acetate. The filtrate is dried on
magnesium sulphate and concentrated by rotary evaporation.
20 Yield: 215 (93 % of theory)
Ri value: 040 (Reversed phase ready-made TLC plate (E.  Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI"): m/z = 513 [M+H]"

25  The following compound is obtained analogously to Example XXI:

(1) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-(6-formyl-
pyrimidin-4-yloxy)-4-methyl-benzamide



0 Cl Pr shaking a solutign of 1.00 g _

3-chl oro?@p@?ﬁ@f?@ggﬁitro- begzoi c acid¥n 20 n of tetrahyd'?%?’ﬁ'?%ﬂqg(ﬂﬁf{??“
100 ng Raney nickel in an atnosphere of 50 psi partial hydrogen pressure
at anbient tenperature. After 9 h reaction tine the catalyst is filtered
off and the filtrate is evaporated down. Yield: 0.85 g (99% of theory) R
value: 0.60 (silica gel, cyclohexane/ethyl acetate/acetic acid =
50:50:0.1) Mass spectrum (ESI): mz = 184/186 (C) [wily The foll ow ng
conmpound i s obtained anal ogously to Exanple XVI: (1) nethyl

3-am no- 5-fl uorg<4- net hyl - benzoate 0 Rf value: 0.35 (silica gel,

petrol eum et her thyb acetate = 7(3 3) Mass spectrum (ES1): mz = 184 [ MtHr
Exanpl e XVIH yI_3-qu r o- 4- net hyl - 5-ni tro-benzoate 0 A sol ution of
1.00 g mat/r‘ﬁgN AMNTO= %nylﬁ-\goﬂﬁikitro- benzoate in 15 m 1, 4-
H o H N N
- s

HPLC (method 1): retention time = 3.46 min
Mass spectrum (ESI): m/z = 513 [M+H]"

5  Example XX
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenvl}-3-[2-(1,2-

dihydroxy-ethyl)}-pyrimidin-4-yloxy]-5-methyl-benzamide

¢ 0 OH
B N OtN/\l‘/K/OH
0 N
N

360 mg N-methyl-morpholine-N-oxide, 110 ul of a 4 % aqueous osmium

10 tetroxide solution and 300 pl of water are added to 298 mg N-{5-tert-butyl-3-
methanesulphonylamino-2-methoxy-phenyl)-3-methyl-5-(2-vinyl-pyrimidin-4-
yloxy)-benzamide in 3 ml acetone, and the reaction mixture is stirred overnight
at ambient temperature. Then a solution of 400 mg sodium sulphite in 10 ml of
water is added. The mixture is stirred for half an hour and then evaporated

15 down in vacuo. The residue is extracted with ethyl acetate, the aqueous phase
is combined with saturated équeous sodium chloride solution and extracted
again with ethyl acetate. The combined organic phases are dried on
magnesium sulphate and evaporated down.

Yield: 247 mg (78 % of theory)

20 Ry value: 0.45 (Reversed phase ready-made TLC plate (E.  Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)

Mass spectrum (ESF): m/z = 545 [M+H]"

The following compound is obtained analogously to Example XXII:

25
(1) N-{5-tert-butyi-3-methanesulphonylamino-2-methoxy-phenyl)-3-[6-(1,2-
dihydroxy-ethyl)-pyrimidin-4-yloxy}-4-methyl-benzamide



15 di oxa y added dropwi se wi_th stirring to 3.89
n|trosyID&PfﬁF@@%$g%orate in 15 m 1, 4~ hioxane under an arg%ﬁ”ﬁ?%%@@ﬁ@pg
The reaction mxture is stirred for one hour at ambient tenperature, then
for a further hour at 55C and then a further eight hours at 90-95C After
standi ng overni ght at anbient tenperature the reaction mxture is
evaporated down and 20 the residue is divided between
tert-butyl net hyl ether and water. The organi c phase is washed wi th aqueous
sodi um hydrogen carbonate sol ution, water and saturated agueous sodi um
chl oride solutie dried on magnesi um sul phate and evaporated down. The

crude prodyct is. chrgmat ographeds(sl_grough a silica gel colum wth

petrol eu 6‘% he| hy acetg{e (9 25Yield: 310 nmg (31 % of theory) Kf
val ue: @5| Ca’g ?%erlethyl acetate = 7:3) Exanple
XVI | | Tert-B/ Ny N

4-(645-(5-tert-butyl - 3- fret hanesul phonyl am no- 2- met hoxyphenyl am nocar bony1)

- 2- met hy |HRE extibd Py rétehgbrtrde I3 fA | - pi peri di ne-1- carboxylate 0, P
rbonate and 55 ng palled

--S' N NN f.assi u

i um di chl'@?ﬁ?[?ﬁitﬂq%lﬁgg'()jﬁﬂﬁerﬁﬁg hi no) f err ocene] * CH2C12 are added under
an argon atnosphere to 400 ng

N-(5-tert - butYI - 3- met hanesul phonyl am no- 2- net hoxypheny1) - 3- (6-chl oro- pyrim
i di n-ﬁ-ylM hyl -benzanmide in 3.5 m N, N 10 di met hyl f or mani de and
350 pl  waN-e3-tertThAN-3lmathafts WS hdniRMiRAS I @Ro8ObHenvIa-rRbthi s by dr obor at i on
product of ,:x le XI X gre added, and the reaction mxture 1s stirred for
3 h at Gd@wﬁaﬁiﬂ%ﬂ%ﬁ@%actl on mixture is evaporated down, the
residue is taken up in ethyl. acetate and filtered. The filtrate is washed

several tinmes with water and pbnce with saturated aqueous sodi um 15
chloride solution, dri edoon ragnes) um sul phat e and evaporated down. The

crude product is purlfl g 'wlo llo% oI um with

di chl or onet hane/ et hyl acet.'}hte (49: 6 el d: 480 ng (91 % of
t heory) HPLC (method 1): retention t mn 20 Mass spectrum (ESI):
mz = 682 [ MtHr The foI | ow ng conpounds are obtai ned anal ogously to

Exanmpl e XVILI1: -buty
4-{445- (520 gy tewd %On@sﬁatﬁ%@mmwh%ﬁw paliadiurdQ)/are added to

25phagy! &¥bnoedy bawyderlbipLiiHetiinesayndmmiihe2dhomsy pheh e eoi peri di ne- 1
) chloro-pyrimidin-4-yloxy}-5-methyl-benzamide and 600 mg potassium-
vinyltrifluoroborate in 8 ml of tetrahydrofuran and 2 ml of toluene under an
argon atmosphere, and the reaction mixture is stirred overnight at 100 °C. For
working up the reaction mixture is diluted with ethyl acetate, washed with water,
15 10% agueous ammonium chloride solution and saturated aqueous sodium
chloride solution, dried on magnesium sulphate and evaporated down. The
flask residue is chromatographed through a silica gel column with
cylohexan/ethyl acetate (80:20—0:100) as eluant.
Yield: 298 mg (57 % of theory)
20 Ryvalue: 0.20 (silica gel, cyclohexane/ethyl acetate = 1:1)
Mass spectrum (ESI"): m/z = 511 [M+H]"

The following compound is obtained analogously to Example XXlil:

25 (1) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-(6-
vinyl-pyrimidin-4-yloxy)-benzamide



car boxyl /1 026095124PCT/ EP20Q9/ 061024 HPLC (neth
retentloﬁhﬁzﬂﬁ%ﬁg.&QQ m n Mass spectr (ESI+): mz = 682 | F—FQ@P%)MOZ"’
tert-butyl 4-{445-(5-tert-butyl-3-nethanesul phonyi am no- 2- net hoxy-

phenyl car banoyl) - 2- met hyl - phenoxykpyri di n- 2-yl net hy1} - pi pericline-1-

car boxyl at e HPLC (method 1): retention tine = 3.39 mn 10 Mass
spectrum (ESr): mz = 681 [MtH (3) tert-butyl

4-{4J5- (5-tert-butyl - 3- met hanesul phonyl am no- 2- met hoxyphenyl car banoyl) - 2-c
hl or o- phenoxykpyri cl i n-2-yl net hyl } - pi peri di ne-1- carboxylate <::"...",NO
Rf val ue: 0. 35 I lica gel, dichloronmethane/ nethanol = 95:5) Mass spectrum
(ES1): nmz 7 703(CI) [ MtH] (4) tert- butyl

4-{4-[5- (5-s er
2- chl or o- (? E ' ‘ yII-plperldlnel carboxylate WO
2010/ 026095125pET/ EP20Q 61 24NP a 71\1Ny Rf value: 0.15 (silica gel,
cycl ohexane/ et hyI acet ate = 1:1) Mass spectrum (ES1): mz = 702/704 (d)

[ MkHr 5( BIPItErhethod ¥): retention time = 4. 08 min

444- r tyl - 3. met hanesu| Nyl am no- 2- net hoxy-
[5- (iﬂés%épegtlflu (E I miz= 51$Iu ?y y

5 Example XXIV
Methyl 4-methyl-3-[2-{4-methyl-piperazin-1-vimethy-pyrimidin-4-vioxy]-

225 mg potassium-tert-butoxide are added to 264 mg methyl 3-hydroxy-4-

benzoate

10  methyl-benzoate in 4 ml dimethylsuiphoxide under an argon atmosphere. After
a few minutes 360 mg 4-chloro-2-(4-methyl-piperazin-1-yimethyl)-pyrimidine
dissolved in 2 ml dimethylsulphoxide are added, and the reaction mixture is
stirred overnight at ambient temperature. For working up the reaction mixture is
mixed with water and extracted with ethyl acetate. The combined ethyl acetate

15  extracts are washed with saturated aqueous sodium chloride solution, dried on
magnesium sulphate and evaporated down. The crude product is purified by
chromatography through a silica gel column with
dichloromethane/methanol/conc. ammonia (96:4:0—95:4:1).

Yield: 313 mg (55 % of theory)

20  Ryvalue: 0.28 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)

Mass spectrum (ESI*): m/z = 357 [M+H]"

Example XXV
4-chloro-2-(4-methyl-piperazin-1-ylmethvl)-pyrimidine

25
700 mg 2-(4-methyl-piperazin-1-ylmethy!}-pyrimidin-4-ol in 4 mi acetonitrile are
heated 1o boiling and mixed with 2 ml phosphorus oxychloride. After 10

minutes the reaction mixture is evaporated down in a water jet vacuum, mixed



phenyl car barm¥18- 2- chl or o- phenoxykpyri m di n- 2-yl met hyl ypi peri di ne- 1-

car boxyl at’8@28100280%y 0 NN O I8¢ val ue: 0.40 (sili d&Tge2009/061024
di chl or onet hane/ net hanol = 95:5) 10Mass spectrum (ESI-): mz = 700/ 702
(Ad) [MH (6) tert-butyl

4-{445- (5-tert-butyl - 3- met hanesul phony1- 2- net hoxyphenyl car banoy1l) - 2- net hyl
- phenoxyppyri m di n-2-yl nmet hyl | - pi peri di ne-1- carboxylate N O Rf val ue:
0.15 (silica gel, cyclohexane/ethyl acetate = 1:1) Mass spectrum (ESr):

m z =667_&bl\/tlrl-l]' . (7) tert-butyl , .

444- (5- mA! J&?’céf‘%o(ﬂ?hilg@m?éWWI apth gRB%S ) alkAipe Vit Saturaied hgayeous

20pi per | Ao cABbRAX ¥bRtien Wik 28H0REDER leeOhii/ ARG yabs O NIt HPLC
(method 1): retention time = 3.05 mn Mass spectrum (ES1+): nlz = 441
[ Mt 5 @gﬁd_ﬁ@t?que{)us phase is extracted with dichloromethane and the

4- {445 ( Tohfidedbbthyl adetoR! Bamsss!| pEAREhART Wi iRt 563iYm carbonate
phenyl car banoyl) - 2- net hyl - phenoxy] - pyri di n- 2-yl met hyl yazepan-| - car boxyl at e
5 solution and dried on magnesium sulphate. The solution is” stirred with 2 g
silica get and suction filtered. The filter cake is washed with acetone and the
filtrate is evaporated down. The yellowish resin-like crude product is further
reacted without any further purification.
Yield: 385 mg (51 % of theory)
10 Rgvalue: 0.40 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)

Mass spectrum (ESI): m/z = 227/229 (Cl) [M+H]"

Exampie XXVI
2-{4-methyl-piperazin-1-ylmethyl)-pyrimidin-4-ol

HO\EN:\'/\N/\
=N N__

15
A mixture of 174 g 2-chloromethyl-pyrimidin-4-of and 1.60 m!{ N-

methylipiperazine in 65 ml n-propanol is heated for 4.5 h at reflux temperature.
Then the reaction mixture is combined with 12 mi of 1 N aqueous sodium
hydroxide solution and evaporated down. The flask residue is re-evaporated
20  with toluene and evaporated to dryness. The solid evaporation residue is
stirred with 150 ml acetone at ambient temperature, suction filtered and washed
with 100 ml acetone. The filtrate is evaporated down and dried overnight in the
desiccator.
Yield: 1.54 g (62 % of theory)
25 R value: 0.20 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI"): m/z = 209 [M+H]"



o1l o val ue: 0.35 (siljca gel, dichloronethane/ nethanol

95: 5) m&%@@?@?]ﬂﬁ ESI+): mz = 695 }[3§/|+H] 10 (9) tert- bu*??T’EP20°9’061024
4-{4-[5-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxyphenyl car banoy1) - 2-
met hyl - phenoxy] -pyrimd in-2-ylnmethyll-azepa n-1- carboxylate O ii ,S 0 HH
NO Ny-7----- \' 0O X N-4 ./0----... N\ /w 0 15Rf value: 0.20 (silica gel,
ethyl acetate/petroleumether = 7:3) Mass spectrum (ESI+): mz = 696 [ MtH|

(10) tert-butyl
4-{645- (
_ph

et hyl

10

15

20

25

30

%'ﬁt;e@rqtlé gml

2-chioromethyl-

| - 3- met hanesul phonyl am no- 2- met hoxyphenyl car banoyl) - 2-m
m di n- 4-yl met hyl pazepan- 1- 20car boxyl at e

pyrimidin-4-ol
HO | Ny ol
=N

30.50 g sodium-2-ethoxycarbonyl-ethenolate and 18.06 g chloracetamidine

hydrochloride are combined with 300 ml| of water, and the reaction mixture is

left to stand for three days at ambient temperature. Then the resulting dark

precipitate is suction filtered, the filtrate is adjusted to pH 5-6 with 3 N aqueous

hydrochloric acid and partially evaporated down. The residue is extracted with

a total of 500 ml methylethylketone. The combined extracts are washed with

saturated aqueous sodium chloride solution, dried on magnesium sulphate and

evaporated down. The crude product is briefly heated to boiling with 30 ml of

methanol, cooled in the ice bath, filtered off, washed with a little cold methanol

and dried.

Yield: 5.98 g {30 % of theory)
Ry value: 0.25 (silica gel, ethyl acetate)

Mass spectrum

(ESI"): miz = 145/147 (CI) [M+H]"

Example X3XXVIHI

5-tert-butyl-2-m

ethoxy-3-nitro-aniline

2.0 g b-tert-butyl-2-methoxy-1,3-dinitro-benzene are dissolved in 20 ml of

ethanol, combi

ned with 100 pl water and 100 mg of 10 % palladium on

activated charcoal and then refluxed. 1.9 ml of 4-methyl-cyclohexene are added

and the mixture is refluxed for a further 2 hours. Then a further 950 i of 4-

methyl-cyciohexene are added dropwise and then refluxed for 16 hours. The

solvents are then eliminated in vacuo, the residue is taken up in ethyl acetate

and washed successively with saturated agueous sodium hydrogen carbonate

solution and saturated aqueous sodium chloride solution. After drying with

sodium sulphate the solvents are eliminated in vacuo and the residue is dried in

vacuo.



Mass spectr l+): mz 696[I\/Hl+ExarrpIe XI X Tert-butyl

4-(9- bgr;‘}vﬁ)g&f&&%{)@g 3. 11non 9-yl net hyl p| per| di ne-1-car box%ﬁ?%zooﬁf‘)@%f‘w
m of a 0.5 Msolution of 9-borabicyclo[3.3.11nonane in tetrahydrofuran
are added to 620 ng tert-butyl 4-methyl ene-pi peri di ne- 1- car boxyl at e under
an argon atnosphere, and the reaction mxture is refluxed for 1 h. After
cooling to anbient tenperature the reaction solution is further reacted

wi t hout any further 10working up. The foll ow ng conmpound is obtained

anal ogou | X:. (1) tert-butyl

4- (9-borat %’Pcfrglgc@gp T{8RW- o- yI net hyl yazepan- 1- carboxyl ate 15  Exanpl e
XX Terr-~vauwkyd.20 (silica gel, petroleum ether/ethyl acetate = 9:1)

4- (413- (5-tert-butyl - 3- met hanesul phonyl am no- 2- met hoxYphenyl am nocar bonyl )
- 5-net hyl - phenoxyl - pyri m di ne- 2- car bonyl | - pi perazi ne-1- 20carbon/late A
m xture Cl'_{xaaﬁylétgx}(% (5 tert-butyl-3-net hanesul phonyl ani no- 2- met hoxy-
phenyl - -2-carhoxylic acid, 25
A slare3ePu or obor at e, 25p1

25di i sopronwyé_awtghamm@) agﬁiza]qﬁdérg tert butyI p| per azi ne-1-carboxylate in 3
m N, Ndinethylforrnamde is stirred overni ght at anbi ent tenperature.

Then t he
O
o o
Y O Cl
/S‘N N “ ]
H 0 H 2 N
- Cl

A mixture of 500 mg N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

phenyl)-4-chloro-3-hydroxy-benzamide, 170 mg 2-chloro-4-fluoro-pyridine, 240
10 mg K;CO3 and 3 mi dimethylsulphoxide is heated to 50°C and stirred overnight
at this temperature. The mixture is then cooled to ambient temperature and
diluted with water. The precipitate formed is filtered off, washed with water and
dried.
Yield: 485 mg (77% of theory)
15 Ryvalue: 0.65 (silica gel, dichloromethane/methanol = 95:5)
Mass spectrum (ESI"): m/z = 538/540/542 (2 CI) [M+H]"

Example XL
Tert-butyl 4-{4-[5-(5-teri-butyl-3-methanesulphonylamino-2-methoxy-

20 phenylcarbamoyl}-2-chloro-phenoxy]-pyridin-2-ylamino}-piperidine-1-
carboxylate

55 ul of 2,8,9-triisobutyl-2.5.8.9-tetraaza-1-phosphabicyclo[3.3.3lundecane and
36 mg of Pdx(dibenzylideneacetone); are added to a mixture of 350 mg N-(5-
25  tert-butyl-3-methanesulphonylamino-2-methoxy-phenyt)-4-chloro-3-(2-chioro-
pyridin-4-yloxy)-benzamide, 110 mg tert-butyl 4-amino-piperidine-1-carboxylate
and 290 mg of KO'Bu in 6 ml of toluene kept under an argon atmosphere. The



reaction m i.s_ evaporated down and_the flask residue is
chr onmat og%éhg%g%ﬁﬂs%ugh a silica gel cof urm with di chl or onet HERFIOCRBE HE Aol

(100:0-.90:10) as eluant. Yield: 37 ng (72 % of theory) 5Rf value: 0.15

(Reversed phase ready-nmade TLC plate (E. Merck), acetonitril e/ water/

trifluoroacetic acid = 50:50:1) Exanple XX

N-(5-tert-butyl -3-net hanesul phonvl am no- 2- net hoxv- phenvl)-3-(2-fornyl -

10pVri m di n-4-vl oxv) - 5- et hvl - benzam de A sol ution of 400 ng sodi um

periodate in 3. nm of .4 S added dropwi se to a suspensjon of 3.00 g

silica gépfx{gjﬁe f‘zh‘?ﬂ?equ@ﬁﬁ%rcoﬂ%f AR %ﬁ'ﬁgﬁ‘ 3t b5 tgmpsRIge- J24endge

ISFEI 5;jtertmibw':‘]e)’ils-d&ol@tth&dﬁﬁﬁeﬂtltﬁmbﬂm é\m&ﬁymdél b@waa&@ﬂd.ymergi%%rré_l, 2- 15
i hydr oxy- et - i mdin-4-yloxyl-5- et -benzamide in [

di chl orod%ﬁ'v%ﬁ\a)%@d;aa%?a%%@ﬁ%%ﬁ Sdriaienaad stuplr it or ¢ wo
hours at samiibent ThemgamtUpleaseT e ariedgNEESTY] aARd Nhih Whe $divestiGEi on

filtered and the filte ake .is washed wi.th di chl oronet hane/ et hyl
heet afe. ramavad st s Task o Setiie, HE  SREE PRIt R SEonbEht 1 at ed by

rotary evipréiehane/Aittheiol:(180:6-08%)%s@fuahheory) Rf value: 0.40 (Reversed
DS AT alkE Uiyl (Ea )1 ArS oL o vaLer] (LT upr oacet e
conpound R;alabi @85 ¢ticandl, aihitibyethanExasiidre! X086:5) WO
2010/ 026%%%%%%5«%%?@89}%% 10%31704 (Cl) [M+H]
10
Example XLI
5-tert-butyl-3-methanesulphonyl-2-methoxy-aniline

A mixture of 145 g 5-tert-butyl-1-methanesulphonyl-2-methoxy-3-nitro-
15 benzene, 3.0 g 10% palladium on charcoal and 250 ml of methanol is shaken
for 6 h at ambient temperature under a hydrogen atmosphere (50 psi). Then
the catalyst is filtered off and the filtrate is evaporated to dryness.
Yield: 1.7 g (96% of theory)
Ry value: 0.3 (silica gel, petroleum ether/ethyl acetate = 4:1)
20

The following compounds are obtained analogously to Example XLI:

(1) 5-tert-butyl-3-methanesulphonylmethyl-2-methoxy-aniline

O

- P NH,
o)

~

25  HPLC (method 1): retention time = 2.81 min
Mass spectrum (ESI*): m/z = 272 [M+H}"



|[-|I\P/II;CH:r(r5rEt hg)%&%é{ogqrgggentl on tinme = 3. 46 m n Mass spectrum (E C%ﬂzzpzrgoéfogm%?’

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxv- phenyl ) -342-(1, 2-

di hydr oxy- et hyl )- pyri m di n-4-yl oxyl - 5- net hyl - benzam de 360 ny

N- net hyl - nor phol i ne- N-oxi de, 110 pl of a 4 % aqueous osm um 10t et r oxi de
solution and 300 pl of water are added to 298 ng N-(5-tert-butyl-

met hanesul phonyl am no- 2- net hoxy phenyl ) - 3- et hyl - 5- (2- vi nyl - pyri m di n- 4-
yl oxy) - be 3 m acet the reactjon mxture is stirred
over ni ght&igmﬂﬂgi’@% "Ieé'?ﬁf\g’ls'a\l? 'me%ngﬁ BEBRPNRIE® of 400 ny sodium

sul phite in 10 of water is added. The m xture is stirred for half an
hour and then ewdporated 15 down in vacuo. The residue is extracted with
et hyl acet at e, e aqueous phase is conbined with saturated agueous sodi um
chl oride sa ut and extracted again with ethyl acetate. The comnbined
organic p ndri ed on magnesi um sul phate and evaporated down. Yield:
247 mg (78% of bheory) 20Rf val ue: 0.45 (Reversed phase ready made TLC

pl ate (E. Merck), Sacetonitrile/water/ trifluoroacetic acid 50:50:1) Mass

spect r um K{iist ¢ghethbd 21? TetefAfiord thElkto ddgid ol | ow ng conpound i s obtai ned
anal ogous| %??E 0 Exa e XXl |

N (5-tertM %Hec?'f.“rﬁé?ﬁhh@yﬁl“p?ﬁ?r{& gﬂ”l no- 2- net hoxy- phenyl ) -3-[6- (1, 2-
di hydrsoxy- et hyl ) -pyri m di n-4-yl oxyl - 4- net hyl - benzam de WO

2010/ 026095130PCTI EP20091061024 OH , S 0..1nz-czOH CH
(3} 1,3-diamino-5-tert-butyl-2-isopropoxy-benzene

H,N NH

O\r
(5-tert-butyl-2-isopropoxy-1,3-dinitro-benzene is used as starting compound)
Mass spectrum (ESI*): m/z = 223 [M+H]"

2

10
(4) 1,3-diamino-5-tert-butyl-2-ethoxy-benzene

H,N NH
O\/

2

(5-tert-butyl-2-ethoxy-1,3-dinitro-benzene is used as starting compound)
HPLC (method 1): retention time = 1.94 min
15  Mass spectrum (ESI"): m/z = 209 [M+H]"

(5) 5-tert-butyl-3-methanesulphinyl-2-methoxy-aniline

\ﬁ NH

O

~

(The reaction is carried out with palladium hydroxide in ethyl acetate)



iOSTg FI\%&P%&%P%) XXIr ﬁ ention time 1:373. 15 m n Mass Spemé@%ﬂzéz%%!qfé?ﬁozy z
N-(5-tert-butyl- 3-net hanesul phonvl am no- 2- net hoxy- phenyl) - 3- net hyl - 5- ( 2-
vi nyl - pyri m di n-4-yl oxv) - benzam de 120 pl water and 240 ny
tetraki stri phenyl phosphi ne pal | adiun{0) are added to 10 529 ng
N-(5-tert-butyl-3-nethanesul phonyl am no- 2- net hoxy- phenyl) - 3- ( 2-
chl oro- pyri m di n-4-yl oxy) - 5- net hyl - benzam de and 600 ng
potassi unyinyl trifluoroborate in 8 ml of tetrahydrofuran and 2 m of
t ol uene d’@?’/"eahﬁa(?'g‘cﬂ}qgﬁﬁ;r ‘ét%e%{ﬂt@yﬁ?gtqt"éaétﬁon mxture is stirred
overnight at 100 C. For working up the reaction mxture is diluted with
et hyl ace , .washed with water, 15 10% aqueous ammoni um chl ori de
sol ution @ﬂiﬁ- d0Prare e@&%@%ﬁ@%ﬁ%&ﬂ”é&?%e sol ution, dried on
magnesi um s rphlglte and evaporated down. The flask residue is
chromat ographed t hrough a silica gel colum wth cyl ohexan/ethyl acetate
(80: 20->0: 100)\as eluant. Yield: 298 ng (57 % of theory) 20Rl val ue: 0.20
(silica gel, | ohexane/ ethyl acetate = 1:1) Mass spectrum (ESI+): mz =
511 [ MkHp fiie~f0OINHW ng conpound i s obtai ned anal ogously to Exanple XXII1:
25(1) )
N-(5-tert-but _yi‘- 3- met hanesul phonyl anmi no- 2- met hoxy- pheny1) - 4- net hyl - 3- (6-
vi nyl spyrmdthdkyAt Fano-s bEnermasy-DR- 2018/ 82689 A CHhERAARY/ 061024
HPLC (method 1): retention tine = 4.08 mn Mass spectrum (ES1+): mz = 511
[MiHr 5 g@g,ﬁﬂr@yﬂ%pl\p used as catalyst)

HPLC (method 1): retention time = 1.94 min

Mass spectrum (ESI): m/z = 209 [M+H}

10 (7) propane-2-sulphonic acid-(3-amino-5-tert-butyl-2-methoxy-phenyl)-amide

(propane-2-sulphonic acid-(5-tert-butyl-2-methoxy-3-nitro-phenyl)-amide is used
as starting compound)
HPLC (method 1): retention time = 3.42 min

15

(8) eyclopropanesulphonic acid-(3-amino-5-tert-butyl-2-methoxy-phenyl)-amide

I
EN L
0'\
(cyclopropanesulphonic acid-(5-tert-butyl-2-methoxy-3-nitro-phenyl)-amide is
used as starting compound)
20 HPLC (method 1): retention time = 3.24 min
Mass spectrum (ESI™): m/z = 299 [M+H]"

(9) 1,3-diamino-2-methoxy-5-pentafluoroethyl-benzene



P

Met hyl 4- hyl - 342- (4- met hyl - pi perazin-1-yl methyl)-pyrimdin-4-yl| exYl -
benzoatewbé@f%ﬁoﬁét assi umtert-butoxi*de are added to 264 %Tz}ﬁ%%oﬁgjpsmm
3- hydroxy-4- 10 net hyl -benzoate in 4 m di et hyl sul phoxi de under an argon
at nosphere. After a few m nutes 360 ny

4-chl or o- 2- (4- et hyl - pi perazi n-1-yl nmethyl ) -pyrimdine dissolved in 2 ni

di net hyl sul phoxi de are added, and the reaction mxture is stirred

overni ght at anbient tenperature. For working up the reaction mxture is
m xed with wat er and extracted with ethyl acetate. The conbi ned et hyl
acetate 15 extrgEts are washed with saturated agueous sodi um chl ori de

sol ution, dried G magnesi um sul phate and evaporated down. The crude
product is puwrified by chronmatography through a silica gel colum wth

di chl or onet h@ met hanol / conc. amonia (96:4:0-95:4:1). Yield: 313 ng (55%
of theoryy NZORF ~wa,ue: 0.28 (silica gel, dichloronethane/ nmethanol/conc.
ammoni a = 95: 5: 0. 1f Mass spectrum (ES1): mlz = 357 [ MtH]' Exanpl e XXV

4- chl or o- 2- (4- net hyl - pi perazi n- 1-yl met hyl ) - pyri ni di ne 25 700 ny

2- (4- met hylmdthGeL B3 idhitls-lpeRiabrbaiy béRAhB itusel dsisidtify acetonitrile are
heated to boiling and mxed with 2 M phosphorus oxychloride. After 10

M nut es tOREPPERE BNGRanekpigkd is Ysed\agtaly®d down in a water jet vacuum

m xed WHMH.d GRetASE 1HiraBh@-aiRs bane @ nade al kaline with saturated
aqueous sodi um carbonate solution while cooling with an ice bath. After

+

t he hydr ¢f3ssispentad érdlel "VAE 224UMsHE phase is extracted with

di chl oronet hane and t he conbi ned ethyl acetate extracts are washed with

di lute sodium carbonate 5 solution and dried on nagnesi um sul phate. The
sol ut i on (1Q (Sramipeg-taitbHtyb2gnathoxycrpegul-ngieerict i on filtered. The filter
cake is washed,with acetone and the filtrate is evaporated down. The

yel | owi sh resimy<1i ke crude product is further reacted w thout any further
purification. X eld: 385 ng (51 % of theory) 10Rf value: 0.40 (silica gel,
di chl or onet ha et hanol / conc. ammonia = 95:5:0.1) Mass spectrum (ESI +):
mz = 22H% ENH, MEHr Exanpl e XXV

2- (4-net hvl - pi perazin-1-ylmethvl)-pvrimid in-4-ol

~

[The reaction is carried out in ethyl acetate and methanol (5:1)]
10 HPLC (method 1): retention time = 2.08 min
Mass spectrum (ESI'): m/z = 210 [M+H]"

(11) 5-tert-butyl-3-dimethylaminomethyl-2-methoxy-aniline

15  Rsvalue: 0.28 (silica gel, dichloromethane/methanol/conc. ammonia =
90:10:0.1)
Mass spectrum (ESI): m/z = 237 [M+H]”

(12) methyl 3-amino-5-tert-butyl-2-methoxy-benzoate

20



HONN 15 f 174chhIororrethyI pyri mdin-4-ol and 1.

Nmet hyl pl\'ﬂglrzgié} ?1 65 m n-propanol ¢ heated for 4.5 h a‘?CTtJEWQQQ”OGmM
tenperature. Then the reaction mxture is conmbined with 12 m of 1 N
aqueous sodi um hydr oxi de sol ution and evaporated down. The flask residue
is re-evaporated 20 with toluene and evaporated to dryness. The solid
evaporation residue is stirred wwth 150 nml acetone at anbi ent tenperature,
suction filtered and washed with 100 m acetone. The filtrate is

evapor at ried. overni in the desiccator. Yield: 1.54 g (62 %
of theor j%'%gf} @8&&2 Telgnyqy Yrag I‘?Z(:(i{3 di chl or oret hane/ net hanol / conc.
amoni a M dpebirdh (MBER nggecgangﬂ?Sl +): mz = 209 [ MrH| Exanpl e XXVI |
2-chl oromnet hyl - pyri m di n-4-ol HONyci 30.50 g

sodi um 2- et hoxycar bonyl - et henol ate and 18.06 g chloracetam dine 5

hydr ochl gn3xtertaBaty @¥irnmed-wri butd 30methoff-bvRtyBoyclRpbplharb&astel on m xture
is left to stand for three days at anbient tenperature. Then the resulting
dark precipitate i action filtered, the filtrate is adjusted to pH 5-6
with 3 N aqueo hydfochl ori c acid and partially evaporated down. The
residue is extracted>sith a total of 500 ml nethyl et hyl ketone. The

conbi ned tOACNS 2 ashed with 10 saturated aqueous sodi um chl ori de
solution, dri on gn@'%a um sul phat e and evaporated down. The crude
produgt is bri®fly h%ated to boiling with 30 mMl of nethanol, cooled in the
ice bath, filtered off hed with a [ittle cold nethanol and dri ed.

Yiel d: 5.Magsgpesir el Y ﬁh‘%rﬁgi@Rﬁ val ue: 0.25 (silica gel, ethyl

acetate) Mass spectrum (ESr): mz = 145/147 (Cd) [MH Exanple XXXVII |

f5-tert-buty|-2-n'ethoxy-3-nitro-aniIine N3 HZN 0." 0 2.0 g

5-t ert - biXeMbe ¥l hoxy- 1, 3-di nitro-benzene are dissolved in 20 nl of

et hanol , SCt@ﬁiUuM—Mé%Bn%&kﬁhyl@ﬁ@fho&%—ﬂi@@-b@ﬁz&k 10 % pal | adi um on
activated charcoal and then refluxed. 1. 0 - met hyl - cycl ohexene are
added and the m xture is refluxed - a further 2 hours. Then a further
950 pl of 4-

C=nz=0
s

10
850 mg 77% m-chloroperoxybenzoic acid are added to an ice-cooled sofution of

500 mg S5-tert-butyl-2-methoxy-1-methylsulphanyl-3-nitro-benzene (may be
obtained starting from 5-tert-butyl-2-methoxy-3-nitro-aniline analogously to the
method described in Syn. Commun. 1984, 14, 215-8 or in Syn. Commun.
15 2001, 31, 1857-62) in 10 ml dichloromethane. The solution is stirred for 6 h at

N ambient temperature and then diluted with dichloromethane. The dilute

reaction solution is washed with saturated aqueous Na,COs; solution and

saturated aqueous saline solution and dried (Na,SQ,). Then the solvent is

removed and the residue is chromatographed on silica gel with petroleum
20  ether/ethyl acetate (9:1) as eluant.

Yield: 350 mg (62% of theory)

R value: 0.3 (silica gel, petroleum ether/ethyl acetate = 9:1)

The following compound is obtained analogously to Example XLII:
25
(1) 5-tert-butyl-1-methanesulphonylmethyl-2-methoxy-3-nitro-benzene



25 met hyl -cycl ohexene are added dropw se and then refluxed for 16 hours.
The sol veO2O3PB2898_n el inminated in vatllo, the residue is tBRERPZRPY0F1024
et hyl acetate and washed successively with saturated aqueous sodi um

hydr ogen carbonate sol uti on and saturated agueous sodi um chl ori de
solution. After drying with sodi um sul phate the solvents are elimnated in
vacuo and the residue is dried in 30vacuo. Yield: 1.7 g (96% of theory)
Rf value: 0.20 (silica gel, petroleumether/ethyl acetate = 9:1) Exanple
XXXI X
5N-(5-tert-but

- met hanesul phonvl am no- 2- net hoxv- phenvl)-4-chl oro- 3-(2-
chl or o- pyri di n-4-yl oxy) - benzam de A m xture of 500 ny

N- (5-tert - hut y<8y net hanesul phonyl am no- 2- net hoxy-

phenyl)-4:§hlo 3- hppdr oxy- benzam de, 170 ng 2-chl oro-4-fl uoro-pyridine,
240 10 ng KgC®BTand'3 m di met hyl sul phoxide is heated to 50C and stirred
overni ght at th®. tenperature. The m xture is then cool ed to anbi ent
tenperature and diluted with water. The precipitate forned is filtered
of f, wasHe-WMathed l&relgptioniimed 3-89 @iy 485 ng (77% of theory) 15Rf

val ue: 0.65 (silica gel, dichloronethane/ nethanol = 95:5) Mass spectrum
(ESI1): mz = 538/540/542 (2 d) [MH Exanple XL Tert - butyl
4-{4-[5-@§§E@¥iliﬁﬁyl-3-nethanesu|phonylanino-2-nethoxv20phenylcarbanDyl)-
2- chl ar o-pheti - Pkihadbaushio 20 BRbsRERRFd-Bihend - carboxvlate 55 pl of
2,8,9-triTsobuty . 5. 8. 9-Tetraaza- I- phosphabi cycl o[ 3. 3. 3] undecane and 36
nmg of Pd2(di benzyli deneacetone)3 a dded to a m xture of 350 ng N (5-

e
o_ 0O
At ambient temperature 1.1 mi of a 35% aqueous hydrogen peroxide solution
are added to a solution of 500 mg 5-tert-butyl-2-methoxy-1-methylsulphanyl-3-
nitro-benzene (may be obtained starting from 5-tert-butyl-2-methoxy-3-nitro-

16 aniline analogously to the method described in Syn. Commun. 1984, 14, 215-8
or in Syn. Commun. 2001, 31, 1857-62) in 15 ml of 1,1,1,3,3,3-
hexafluoroisopropanol. The solution is stirred for 5 h at ambient temperature
and then quenched with 10% aqueous Na,S,05 solution. The resulting mixture
is extracted with ethyl acetate, and the combined extracts are washed with

15  saturated aqueous NaHCO; solution and saturated aqueous saline solution.
The organic phase is dried (Na,SO,) and the solvent is distilled off. The
residue is chromatographed on silica gel with petroleum ether/ethyl acetate
(20:1) as eluant.
Yield: 350 mg (66% of theory)

20 Revalue: 0.2 (silica gel, petroleum ether/ethyl acetate = 9:1)

The following compound is obtained analogously to Example XLIII:

(1) 5-tert-butyl-1-methanesulphinylmethyl-2-methoxy-3-nitro-benzene



25t ert-butyl - 3- met hanesul phonyl am no-2-m _

et hoxy- p%éfqufgﬁﬁe?ﬁ oro- 3- (2-chl oro- pytidi n-4-yl oxy) - benz difr 7209986 g4
tert-butyl 4-am no-piperidine-1-carboxylate and 290 ng of KOI3u in 6 n
of toluene kept under an argon atnosphere. The mixture is heated to 105C
and stirred for 40 h at this tenperature. Then the m xture is cooled to
anbi ent tenperature and ethyl acetate added. The m xture is then washed
once each with dilute citric acid, water and saturated saline solution.
The organic phase is dried (Na2SO), and then the solvent is 5renoved. The
flask residue 1% _chromat ographed on silica gel with

di chl or onet hane//net hanol (100:0->95:5) as eluant. Yield: 35 ng (8% of

t heory) Rf gval 0.35 (silica gel, dichloronethane/ net hanol = 95:5) Mass
spectrum (ESr gl z .5 702/ 704 () [MrH 10 Exanple XLI

5-tert- bu{yl- 3-iret Nanesul phony1- 2- net hoxv-ani | i ne A mxture of 14.5 g
5-tert-butyl-1-fet Ranesul phonyl-2- met hoxy-3-nitro- 15 benzene, 3.0 g 10%
pal I adi um on charcoal and 250 ml of methanol is shaken for 6 h at anbient
t enper at die-CGutiarthod 1 hyeieefipsriiag AdsPhaine (50 psi). Then the catalyst is
filteredpds Sgggt,.,j,ﬁg;éﬂ:Hgt:«%iﬁslmqqq?por ated to dryness. Yield: 1.7 g (96%
of theory) Rf value: 0.3 (si l'itca gel, petroleumether/ethyl acetate = 4:1)
20 The foll owi ng conpounds are obtai ned anal ogously to Exanple XLI:

5 Example XLIV
Methyl 3-(2-chloro-pyridin-4-vloxy)-4-methyl-benzoate

=N

At ambient temperature 1.6 ml methyl iodide are added to a mixture of 6.21 g 3-

(2-chloro-pyridin-4-yloxy)-4-methyi-benzoic acid, 4.88 g potassium carbonate
10 and 30 ml N,N-dimethylformamide. The mixture is stirred overnight at ambient
temperature. Then the mixture is added to ice-cold water, and the precipitate is
filtered off and dried at 45°C.
Yield: 6.26 g (96% of theory)
Mass spectrum (ESI™): m/z = 278/280 (Cl) [M+H]"
15

The following compounds are obtained analogously to Example XLIV:

(1) 5-tert-butyl-2-methoxy-3-nitro-benzaldehyde

O £

20  HPLC (method 1): retention time = 4.21 min
Mass spectrum (ESI*): m/z = 238 [M+H]"

(2) 5-tert-butyl-2-isopropoxy-1,3-dinitro-benzene



(1) 5-tert-but met hanesul phonyl net hy1l- 2- met hoxy-aniline 25HPLC

(et hod I’YOQP@/@ﬁE’?%n time = 2.81 min Whss spectrum ( ESI +) : PGR/EP2809/961024
[ MtH  (2) 5-tert-butyl - 3-net hanesul phi nyl net hy1- 2- net hoxy-anil i ne 0,
HPLC (method 1): retention time = 2.39 mn Mass spectrum (ESr): mz = 256
[ MFH] (3) 1, 3-diam no-5-tert-butyl-2-isopropoxy-benzene

(5-tert-butyl -2-isopropoxy-1,3-dinitro-benzene is used as starting
conmpound) Mass spectrum (ES1): mz = 223 [ M+H (4)

1, 3-di am no-5-tert-butyl-2-ethoxy-benzene
(5-tert-butyli2-ethoxy-1,3-dinitro-benzene is used as starting conpound)
HPLC (net hod retention time = 1.94 mn 15Mass spectrum (ES1): mlz =
209 [MH] (5 -tert-butyl - 3- net hanesul phi nyl- 2- met hoxy-anili ne

NP
0 o] (8]

(4-tert-butyl-2,6-dinitro-phenol and isopropyliodide are reacted with one
another)
HPLC (method 1): retention time = 4.68 min

(3) 5-tert-butyl-2-ethoxy-1,3-dinitro-benzene

(4-tert-butyl-2,6-dinitro-phenol and ethyl iodide are reacted with one another)
HPLC (method 1): retention time = 4.58 min
10



0 0, Rf value: 3 (silica gel, petroleun1ether/ethy| acetate = % g
1, 3- dlanWW@29“WE§W8ky 5-trifluoronet hyl*benzene PCTE}?OOWO10 4
5(2-met hoxy-1,3-dinitro-5-trifluoronethyl-benzene is used as starting
conpound and Raney nickel is used as catalyst) HPLC (nmethod 1): retention
time = 1.94 mn Mass spectrum (ESI+): mz = 209 [ MtH 10(7)

pr opane- 2- sul phoni ¢ aci d-(3-am no-5-tert-butyl -2-net hoxy-phenyl yam de 9 H
NH2 O  (propane-2-sul phonic

acid-(5-tert-butyl -2-net hoxy-3-nitro-phenyl)-amde is used as starting
conpound)lﬁmﬁii¥%$thod 1): retention tinme = 3.42 nin

5-teri-butyl-2-methoxy-3-methylsulphanylmethyl-aniline

-8 NH

2

oL

A mixture of 1.00 g 5-tert-butyl-2-methoxy-1-methyisulphanylmethyl-3-nitro-
5 henzene, 4.20 g tin dichloride dihydrate and 15 mi of ethanol is refluxed for 2 h.
Then the solvent is removed, and water and dichloromethane are added to the
residue. The mixture is filtered through Celite, and the aqueous part of the
filtrate is separated off and extracted twice with dichloromethane. The
combined organic pﬁases are dried (Na>SQ,), and the solvent is removed. The
10 residue is chromatographed on aluminium oxide with cyclohexane/ethyl acetate
(4:1—1:4) as eluant.
Yield: 0.62 g (70% of theory)
HPLC (method 1): retention time = 3.85 min
Mass spectrum (ESI"): m/z = 240 {M+H]"
15

Example XLVI
5-tert-butyl-2-methoxy-1-methylsulphanylmethyl-3-nitro-benzene

At ambient temperature 1.50 g sodium thiomethoxide are added to a solution of
20  4.64 g 5-tert-butyl-2-methoxy-3-nitro-benzyl methanesulphonate in 50 ml of 1,4-
dioxane. The solution is stirred overnight at 40°C. Then the solvent is removed
and the residue is chromatographed on silica gel with cyclohexane/ethyl
acetate (98:2—60:40) as eluant.
Yield: 2.91 g (87% of theory)
25  HPLC (method 1): retention time = 4.74 min



15 (8) cycl opropanesul phonic
aci d- ( 3- afPrf818Y3688% - but yI - 2- et hoxy- pHiényl ) - ani de PCT/EP2009/061024
(cycl opropanesul phoni ¢ aci d- (5-tert-butyl -2-net hoxy-3-nitro-phenyl)am de
is used as starting conpound) 20HPLC (nethod 1): retention tine
Mass spectrum (ESI+): mz = 299 [M-Hr (9)

1, 3-di am

no- 2- met hoxy- 5- pent af | uor oet hyl - benzene

= 3.24 nmn

(2- met hoxy- 1, 3-di ni tro-5-pentafl uoroet hyl -benzene is used as starting

conpound and Raney nickel is used as catalyst) HPLC (nmethod 1): retention.
time = 3. ' ss spectrum (ESI+): mz = 257 [ \Ww (10) o
(13- am no-rekidiityl DU ¥ihoky- 3Rt RN AN BIHahe ST HARR! [ The reaction is
carried out 1Tn ethyl acetate and methanol (5:1)] 10HPLC (method 1):

retention time = 2.08 mn Mass spectyf\um (ES1): mz = 210 [ M+Hr (11)
5-tert-butyl -3-di met hyl am nonet hyl - 2-pret hoxy-ani | i ne

10

15

20

25

O
)
\‘Isl,O NzO

0 o._ 0

1.20 ml methanesulphonic acid chloride areadded 1o an ice-cooled solution of

3.43 g (5-tert-butyl-2-methoxy-3-nitro-phenyl)-methanol and 240 mi
triethylamine in 30 mi dichloromethane. The solution is stirred for 2 h while
cooling with ice and then diluted with dichloromethane. The dilute solution is
washed three times with water and once with saturated aqueous saline
solution, dried (MgSOQ,) and evaporated {o dryness.

Yield: 3.97 g (87% of theory)

Mass spectrum (ESI*): m/z = 335 [M+NH,]"

Example XLVl
(5-tert-butyl-2-methoxy-3-nitro-phenyl}-methanoi

HO £

At approx. 10°C, 0.65 g sodium borohydride are added to a solution of 3.75 g 5-
tert-butyl-2-methoxy-3-nitro-benzaldehyde in 15 mi dichloromethane and 15 mi
of methanol. The solution is stirred for 2 h at ambient temperature and then
evaporated down. The residue is combined with agueous acetic acid and
extracted with ethyl acetate. The combined extracts are washed with water and
with saturated aqueous saline solution, dried (MgSQ,) and evaporated to
dryness.

Yield: 3.63 g (96% of theory)

HPLC (method 1): retention time = 3.64 min

Mass spectrum (ESF): m/z = 238 [M-HJ



15Rf val u g él i ca gel, dichloraonethane/ nmethanol /conc.
90: 10: 0. 1‘?’%&%‘%’ Btrum (ESI+): mz =937 [MeH (12) net hy‘?CTfEP2009/061024

3-am no-5-tert-butyl - 2- net hoxy- benzoate 20 HPLC (method 1): retention
time = 2.08 mn Mass spectrum (ESP): mz = 238 [ M+Hr (13) tert. Butyl
(3-am no-5-tert-butyl -2-met hoxy-benzyl)-cycl opropyl -carbamate 5 Mass
spectrum (ES1): mz = 349 [ MtH Exanple XLI I

- met hanesul phony1l- 2- met hoxy- 3- ni t r o- benzene 0,, O

Example IL
5-tert-butyl-2-hydroxy-3-nitro-benzaldehyde

Oa Na;O
OH O
At -30°C 4.84 g nitroniumtetrafluoroborate are added to a solution of 5.00 g 5-
5 tert-butyl-2-hydroxy-benzaldehyde in 200 ml acetonitrile. The solution is heated
to -15°C within 1 h and then combined with ethyl acetate and saturated
aqueous NaHCOj; solution. The resulting mixture is extracted with ethyl
acetate, and the combined extracis are washed with saturated aqueous saline
solution, dried (MgSQO,) and evaporated down. The residue is taken up in 2 mi
10  of water and 40 ml concentrated acetic acid, and the resulting mixture is
refluxed for 2 h. The cooled solution is poured into ice-cold water, and the
precipitate formed is filtered off and dissolved in ethyl acetate. The organic
solution is dried (MgSO,) and evaporated down. The oil remaining rapidly
solidifies.
15  Yield: 5.89 g (94% of theory)
HPLC (method 1): retention time = 4.04 min
Mass spectrum (ESI): m/z = 222 [M-H]

The following compounds are obtained analogously to Example IL:
20
(1) 4-tert-butyl-2,6-dinitro-phenol

R Vi
O OH O
(4-tert-butyl-phenol is reacted with 2.7 equivalents of nitronium
tetrafluoroborate)
25  HPLC (method 1): retention time = 4.09 min

Mass spectrum (ESI'): m/z = 239 [M-H]

(2) 2-methoxy-1,3-dinitro-5-trifluoromethyl-benzene



S

850 nmg 77% m chl or oper oxybenzoic acid are added to an ice-coQl ed sol ution
of 500 ndV@29quﬁﬂﬁ§yl - 2- met hoxy- 1- net!#y1 sul phany1- 3- ni t r o-BEAFEREYPHRG4 be
obtained starting fromb5-tert-butyl -2-nethoxy-3-nitro-aniline anal ogously
to the nethod described in Syn. Conmun. 1984, 14, 215-8 or in Syn. Conmun.
15 2001, 31, 1857-62) in 10 m dichloronethane. The solution is stirred
for 6 h at anbient tenperature and then diluted wi th dichloronethane. The
dilute reaction solution is washed with saturated aqueous Na2003 sol ution
and saturated_aqueous saline solution and dried (Na2SO4). Then the sol vent
is renoved apg fFhe residue is chromatographed on silica gel with petrol eum
20et her/ et hyl |acetate (9:1) as eluant. Yield: 350 ng (62% of theory) Rf
value: 0.3 (stkica gel, petroleumether/ethyl acetate = 9:1) The follow ng
conpound ¢S, ai ngd anal ogously to Exanple XLII: 25 (1)

5-tert-but Y - I- n&t hanesul phonyl net hy1- 2- net hoxy- 3- ni tro- benzene WO

2010/ 02609914%PCH EP2009/ 061024 HPLC (nethod 1): retention tine = 3.69
mn Exanple XLIIl 55-tea-butyl -] ] _

- met hanediimsihaxy 2-vitrert tBygrodietivi-benzeen iseired asstariing epmreWidper ature 1.1 m
of a 35% g eRiistndly HF RAERIdAEIXL BR35Rut i on are added to a sol ution of 500
my 5-tert-butyl-2-met hoxy-1-met hyl sul phanyl-3- nitro-benzene (may be
obtained starting from5-tert-butyl-2-nethoxy-3-nitro- 10 aniline

anal ogou - ' hil- mrun. 1984, 14, 215-8 or in
Syn. SOy B’%BHS?,F1%‘?"“%%5%?%@%“%%2%@%?”%1, 1,3, 3, 3-

hexaf | uor oi soprppanol . The solution is stirred for 5 h at anbi ent

t enper at ur e afd~then quenched with 10% aqueous Na2S203 sol uti on. The

‘resulting mxtlure is extracted with ethyl acetate, and the conbi ned

extracts are
sat ur at ed-g
the solvenyy ig digtilled off. The residue is chronmatographed on silica gel
with petroledmether/ethyl acetate (20:1) as eluant. Yield: 350 ng (66% of

theory) (1-methoxy-4-pentafluoroethyl-benzene is reacted with 2.7 equivalents of

shed with 15 saturated aqueous NaHCO3 sol ution and
@al i ne solution. The organi c phase is dried (Na2SO4) and

nitronium tetrafluoroborate)
HPLC (method 1); retention time = 4.23 min

10
Example L
Teri-butyl 4-(4-{5-[5-tert-butyl-3-(cyclopropanecarbonyl-amino}-2-methoxy-
phenylcarbamovyl]-2-methyl-phenoxy}-pyridin-2-yimethyl)-piperidine-1-
carboxylate
0 B N
0 \_4 O‘%
N
N @]
o H
<?—N o—
H
15

At ambient temperature 36 ul cyclopropanecarboxylic acid chloride are added
to a solution of 160 mg teri-butyl 4-{4-[5-(3-amino-5-tert-butyl-2-methoxy-
phenylcarbamoyl)-2-methyl-phenoxy]-pyridin-2-ylmethyl}-piperidine-1-
carboxylate and 70 pl triethylamine in 2 ml dichloromethane. The solution is
20  stirred overnight at ambient temperature and then mixed with water. The
mixture is extracted with dichloromethane, and the combined extracts are

washed with water and saturated aqueous saline solution, dried (MgSQO,) and



20Rf value: 0.2 (silica gel, petroleumether/ethyl acetate = 9:1) The

fol | owi ngVORRHUARA9 s obt ai ned anal ogodély to Exanpl e XUIIPCWEBCWW03m24
5-tea-butyl -1 -nmethanesul phinyl met hyl-2- nmet hoxy-3-nitro-benzene WO

2010/ 026095141PCT/ EP2009/ 061024 0" 0 HPLC (method 1): retention tine =
3.28 mn Mass spectrum (ESI+): mz = 286 [ MrtHr 5 Exanpl e XLIV Met hyl
3-(2-chl oro-pyridin-4-vl oxy)-4-net hyl -benzoate At anbient tenperature 1.6
m nmethyl iodide are added to a m xture of 6.21 g 3-

(2-chl oro-pyridin-4- onx¥) 4 net hyl -benzoic acid, 4.88 g potassium

car bonat VEDOERY slowm NIhe oreﬁ@tlﬁyﬁf shieritegsaphedk oni 2iliga e9elsWib i r r ed

over ni ghtg g@bh@iﬂ%@%yibé&&@@b%ﬂyo st xture i s added to ice-cold
wat er, t he reC|dlr/)|tate is filtered off and dried at 45C. Yield: 6.26 g

(96% of t\ﬂeierw S htheondm (ESI+): mz = 278/ 280 (Cl) [MrH 15 The

fol I ow n%m@gﬁémgémrr&eeﬁ&ﬁuﬁ@éawmgousl y to Exanple XLIV: (1)
5-tert-butyl nmet h oxg 3-nitro-benzal dehyde
5  Mass spectrum (ESI*): m/z = 671 [M+H]"

The following compounds are obtained analogously to Example L.:

{1) tert-butyl 4-{4-[5-(5-tert-butyl-2-methoxy-3-pentancylamino-
16 phenylcarbamoyl)-2-methyl-phenoxyl-pyridin-2-ylmethyl}-piperidine-1-
carboxylate

7@0 v = Tl
s e

(valeric acid chloride is used as acylating reagent)
HPLC (method 1): retention time = 3.80 min
15 Mass spectrum (ESI*): m/z = 687 [M+H]"

(2) tert-butyl 4-(4-{5-[5-tert-butyl-2-methoxy-3-(3-methyl-butyrylamino)-
phenylcarbamoyl]-2-methyl-phenoxy}-pyridin-2-yimethyl}-piperidine-1-
carboxylate

7%?0 o = T
) s e

(isovaleric acid chioride is used as acylating reagent)
HPLC (method 1): retention time = 3.77 min
Mass spectrum (ESI™): m/z = 687 [M+H]"

20



0 20HPLC (et hod 1%: retention time = 4.21 mn Mass spectrum (ESI.): mz =
238 [ MrHWRA1HO2688% _ but yI - 2- i sopr opox¥81, 3- di ni t r o- benzenePCIAEP2009/061024
2010/ 026095142PCT/ EP2009/ 061024 (4-tert-butyl -2, 6-dinitro-phenol and
i sopropyliodide are reacted with one another) HPLC (nethod 1): retention
time = 4.68 mn (3) 5-tert-butyl-2-ethoxy-1, 3-dinitro-benzene 01-NN 6 Ko
(4-tert-butyl-2,6-dinitro-phenol and ethyl iodide are reacted with one
anot her) HPLC (nmethod 1): retention tinme = 4.58 mn Exanple XLV
5-tert-butyl-2-nethoxy-3-nethyl sul phanyl nethyl-aniline A mxture of 1.00
g 5-tert-(§¥ie§t1b@'ﬁt{ffﬁ Sriert-bidyh3iseautyrymamyinergtmstiionni t ro- 5 benzene, 4. 20
g tin di giNeAYIiEABafbRY.EY, i@f- asrifiekluxed for 2 h. Then
t he sol vgﬂnﬁt ?s rem)?/lgg,rﬁ%ﬁg%{lé%]{gkﬁagizgsﬂltﬂg{rhgmp%gﬂﬁggre added to the
resi due. CRFROXMEI® ure is filtered t hrough Celite, and the aqueous part of
the filtrate is separated off—and extracted twice wth dichl oronethane.
The conbi ned or,gani ¢ phases{arendried (Na2SO), and the solvent is
renoved. The resiculue ch phe n al um ni um oxi de with

| ohexan et Q 4 | uant .
cycl ohexane/ ét aﬁ uant

Q

N o—
_ng

5  (isobutyric acid chloride is used as acylating reagent)
HPLC (method 1): retention time = 3.62 min
Mass spectrum (ESI"): m/z = 673 [M+H]"

Example LI
10 N-(3-amino-5-tert-butyl-2-isopropoxy-phenyl}-methanesulphonamide

At ambient temperature 0.20 ml methanesulphonic acid chioride are added

dropwise to a solution of 0.48 g 1,3-diamino-5-tert-butyl-2-isopropoxy-benzene

and 0.35 ml of pyridine in 5 ml dichloromethane. The solution is stirred for 2 h
{ 15 at ambient temperature and then evaporated down. The residue is

chromatographed on silica gel with cyclohexane/ethyl acetate (90:10—40:60)

as eluant.

Yield: 0.35 g (54% of theory)

HPLC (method 1): retention time = 3.42 min

20 Mass spectrum (ESI™): m/z = 301 [M+H]*

The following compounds are obtained analogously to Example LI:

(1) N~(3-amino-5-tert-butyl-2-ethoxy-phenyl)-methanesulphonamide



Yield: 0.62 470% of theory) HPLC (nethod 1): retention t

Mass s pecWP

mz = 240 [ MrHr 1%° Exanpl e XLVI

ime = 3.85 nin
PCT/EP2009/061024

5-tert-butyl-2-net hbxy- 1- net hyl sul phanyl net hyl- 3-nitro-benzene 0,, 0 At
anbi ent tenperature 1.50 g sodi umthi onmet hoxi de are added to a sol ution of
20 4.64 g 5-tert-butyl-2-nethoxy-3-nitro-benzyl methanesul

of 1, 4-
sol vent

t heory) 25HPLZ
5-tert-butyl
met hanesul pho,
3.43 g (5-gert

di oxane. The solution is stirred overni ght at 40C

phonate in 50 n
Then t he

is renoved and the residue is chromatographed on silica gel with
cycl ohexane/ et hyl acetate (98:2->60:40) as eluant. Yield:

2.91 g (87% of

(method 1): retention time = 4.74 mn Exanple XLVII
R- met hoxy- 3-ni tro-benzvl nethanesul phonate 1.20 nm

agid chloride areadded to an ice-cool ed solution of 5
qut yI* 2- met hoxy- 3- ni tr o- phenyl ) - met hanol and 2. 40 m

triethyl agisiei i no3Q m dichl oromethane. The solution is stirred for 2 h
while cool{nd with Yce and then diluted with dichl oronethane. The dilute
sol ution i i t Wit ter and once with saturated agueous
sal i ne sowiﬁtq\@ﬁ&ﬁggﬁgﬁggﬂ%%e ér?dnae porated to dryness. 10Yield: 3.97 g
(87% of tMassroppcirasESPRat/z a@8FEAEH]" mz = 335 [ MFNH4] Exanpl e XLVI ||
(5-tert-butyl -2-nmet hoxy- 3-nitro-phenyl) - net hanol '

5

io

15

20

(2) tert-butyl 4-(4-{5-[5-tert-butyl-2-methoxy-3-(2-methyl-propane-1-

suiphonylamino)-phenylcarbamoyi]-2-methyl-phenoxy}-pyridin-2-ylmethyl)-

piperidine-1-carboxylate

7@0 Cﬁ ot

(isobutanesulphonic acid chloride is used as sulphonylating reagent)
HPLC (method 1): retention time = 3.86 min
Mass spectrum (ESI™): miz = 723 [M+H]"

(3) tert-butyl 4-(4-{5-[3-(butan-1-sulphonylamino)-5-tert-butyl-2-methoxy-
phenylcarbamoyl]-2-methyl-phenoxy}-pyridin-2-yimethyl)-piperidine-1-

carboxylate

o—{ N
o N o%
H /% N~
N o)
o H
S-N O
s

(n-butanesulphonic acid chloride is used as sulphonylation reagent)
HPLC (method 1): retention time = 3.85 min
Mass spectrum (ESI™): m/z = 723 [M+H]"

(4) N-(3-amino-2-methoxy-5-trifluoromethyi-phenyl}-methanesulphonamide



I5 HO At agfrox. 10C, 0.659 sodi um borohydride are added to a sol ution
of 3.75 gV82U1UP3008ut yI - 2- net hoxy- 3- ni®Po- benzal dehyde in 1ECHHFP2009/061024
di chl oronet hane and 15 ml of nethanol. The solution is stirred for 2 h at
anbi ent tenperature and then evaporated down. The residue is conbined with
aqueous acetic acid and 20 extracted with ethyl acetate. The conbi ned
extracts are washed with water and with saturated aqueous saline solution,
dried (MgS™) dryness. Yield: 3.63 g (96% of theory) HPLC (nethod 1):
retention time = 3.64 mn 25Mass spectrum (ESI"): mz = 238 [MH and
evaporat ed t of Exanple IL 5-tert-butyl-2-hvdroxy-3-nitro-benzal dehvde OHO
At -30C 4. 84 nitroniuntetrafl uoroborate are added to a solution of 5.00
g 5- 5 tert- m4- hydr oxy- benzal dehyde in 200 m acetonitrile. The
solution ig h ed t% -15C within 1 h and then combined with ethyl acetate
and sat urgiedi aqueous NaHCO3 sol ution. The resulting mxture is extracted
with ethyl/adktate, and the conbined extracts are washed with saturated

aqueous i | ut{.0 dri.ed ( and evaporated down. The residue is
t aken ups'_i?ér{'cg&ﬁ?stgoq%j'5%e%qnetpn%ﬁ%iﬂ concentrated acetic acid, and the
resul t i ndvassxgpecteurn $ESEY. nixed®8bdM+B'h. The cool ed solution is poured into
ice-cold water, and the precipitate fornmed is filtered off and di ssol ved

in ethyl acetate. The organic solution is dried (MgSO) and evapor at ed
down. 5Thé5prbparenisniphgnic apiddbyers-bliyt2fmetsoxy-3-nitro-phenyl)-amide

(isopropylsulphonic acid chloride is used as sulphonylation reagent)
HPLC (method 1): retention time = 4.18 min
Mass spectrum (ESI*): m/z = 331 [M+H]"
10
(6) cyclopropanesulphonic acid-(5-tert-butyl-2-methoxy-3-nitro-phenyl}-amide

(cyclopropylsulphonic acid chloride is used as sulphonylation reagent)
HPLC {method 1): retention time = 4.09 min
15 Mass spectrum (ESI*): m/z = 329 [M+H]"

(7} N-(3-amino-2-methoxy-5-pentafluoroethyl-phenyl}methanesulphonamide
FF

.n"l'l

Mass spectrum (ESI™): m/z = 335 [M+H]"



A5Yield: 5. %@4% of theory) HPLC (nmethod 1): retention tine =

Mass specWPL? mz = 222 [MH Hhe foll ow ng corrpourP&T’%P%)O?fB%Wﬁed

anal ogously to Exarrple I L: 20 (1) 4-tert-butyl-2,6-dinitro-phenol H O

(4-tert-butyl-phenol is reacted with 2.7 equivalents of nitronium

tetrafl uoroborate) 25HPLC (nmethod 1): retention tine = 4.09 mn Mass

spectrum (ESI-): mz = 239 [MH (2)

2-met hoxy-1, 3-dinitro-5-trifluoromnethyl -benzene

(1-nmet hoxy-2-nitro-4-trifluoronethyl-benzene is used as starting conpound)

HPLC (nethod 1): retention time = 3.93 mn ,0 o-

(1- et ho%&fq?afl uor oet hyl -benzene is reacted with 2.7 equi val ent s of

nitroniumtetra uoroborate) HPLC (t nmethod 1): retention tine 4.23 mn 10
Tert-butyl 4-{4-[5-(5-tert-butyl-3-methaneésulphonyl-2-methoxy-
phenylcarbamoyl)-2-methyl-phenoxyl-pyridin-2-yimethyl}-piperidine-1-

5 carboxylate

4]

o

o O
~ N N R 0 P
T

At ambient temperature 10 pl N,N-dimethylformamide and 100 pl oxalyl chloride
are successively added dropwise to a solution of 140 mg tert-butyl 4-[4-(5-
carboxy-2-methyl-phenoxy)-pyridin-2-ylmethyl]-piperidine-1-carboxylate in 2 ml
10 acetonitrile. The solution is stirred for 2 h at ambient temperature and then
evaporated to dryness. The residue is taken up in 2 ml 1,2-dichloroethane and
combined at ambient temperature with 85 mg 5-tert-butyl-3-methanesulphonyl-
2-methoxy-aniline and 180 ul triethylamine. The solution is stirred overnight at
ambient temperature and then washed with water and saturated aqueous saline
15  solution and dried (Na,S0,). The solvent is evaporated off, and the residue is
chromatographed on silica gel with cyclohexane/ethyl acetate (50:40—0:100)
as eluant.
Yield: 0.35 g (54% of theory)
Mass spectrum (ESI*): m/z = 666 [M+H]"
20

Example LI
tert-buiyl 4-{4-[5-(5-tert-butyl-3-methanesulphinyl-2-methoxyv-phenvicarbamovl)-

2-methyl-phenoxy]-pyridin-2-vimethyl}-piperidine-1-carboxylate

0
o _O N N\ﬂ/oﬁ/
0

25 At ambient temperature 560 pl of a 50% solution of propanephosphoric acid

cycloanhydride in ethyl acetate are added to a solution of 120 mg tert-butyl 4-



Example L Tert- butg/
4- (44545- WQQW%W? 3-(cycl opropanecarll%nyl am no) - 2- et hofobTH%Prﬁppg’Hﬁwgﬂmy

11- 2- et hyl - phenoxyl - pyri di n- 2-yl net hyl ) - pi peri di ne-1- carboxyl ate 15

At anbi ent tenperature 36 pl cycl opropanecarboxylic acid chloride are
added to a solution of 160 ng tert-butyl

4-{4-[5-(3-am no-5-tert-butyl-2-net hoxyphenyl car banoyl) - 2- net hyl - phenoxy] -
pyridi n-2-yl met hyl}- pi peridi ne-1- carboxylate and 70 pl triethylamne in 2
m di chl orgpet hane, The solution i.s 20 stirred overnlght at anbi ent

t enper at UF&54AOKEr iy AP PYERE 2V IRy hpipedFiEer sCpaE od wi ¢ h

di chl or org hame, sed- 5&&#—3Crﬂ€ﬂhbﬁ@éi1!;ﬂﬁrﬁyl@%§th ameénwtmwmr and
sat ur at ed a ueous saline solution, drie &pwgﬁlpl‘b and evagorat ed down. The
e

resi due ideBHREIRG Bt APt detrhyerafines. gE’T'e ek Eh8P &t RYY acetate
(50: 50- >%t|ﬂr@@)o@ﬁ1|@4[tuétnlhls Yéﬁ% Erattre 899néP4he Qfoldtlhﬁoi'é.}’e\,véﬁeﬁeﬁ‘ed et hod 1):

retention tine = SS sp ectrum% +): nmz EI\/HrHr The

fol | o ndjr)ﬁ'tﬁ?ﬁ@lﬁﬁd%e Eﬁséjuﬁﬁépﬁ‘é‘ﬂ‘eﬁr‘{mho@%&!@ o %Oé‘e%h’ﬁﬁ@qg SOP 't ert-butyl

4- { 445- ( Sridedthyl Ridbtate. 2TRE bRRE ghddens QQWb@mdﬂOand washed with water
10phenyl car baatu?ég%i 2- met hyl - phenoxy! I | - pi peridine-1-
|

| met
car boxy| & s @‘Hlﬂe@uéc?a(!!”‘érﬂW'Pﬂeapr%/dsdb%@l%é%b 4€i #jveddgent) HPLC
(et hod Ievapsrate@niofforandl M Fedid88 #1 Bhromatographed on silica gel with

dichlorcmethane/10% methanolic ammonia solution (99:1—-90:10) as eluant.
10 Yield: 105 mg (57% of theory)

HPLC (method 1): retention time = 3.21 min

Mass spectrum (ESI'): m/z = 650 [M+H]"

The following compounds are cbtained analogously to Example LIII:

15
(1) tert-butyl 4-{4-[5-(3-methanesuiphonylamino-2-methoxy-5-trifluoromethyli-
phenylcarbamoyl}-2-methyl-phenoxy]-pyridin-2-ylmethyl}-piperidine-1-

carboxylate

F F
(I? O
H H
/O 2 N N\I_rOﬁ/
o]

20 HPLC (method 1): retention time = 3.35 min
Mass spectrum (ESI'): m/z = 693 [M+H]"

(2) tert-butyl 4-(4-{5-[5-tert-butyl-2-methoxy-3-(propane-2-sulphonylamino)-

phenylcarbamoyl]-2-methyl-phenoxy}-pyridin-2-yimethyl)-piperidine-1-

25  carboxylate

0
_0 N N Oﬁ/
T



15Mass s +): mz = 687 [ M+ (2) tert-butyl _
4-(4-15- P@B?QW&%E%I - 2- met hoxy- 3- ( 3- %% hyl - but yryl am no) - PCT/EP2009/061024

phenyl car banoyl] - 2- et hyl - phenoxy} - pyri di n- 2-yl net hyl ypi perid ine-1-

car boxyl ate 20 (isovaleric acid chloride is used as acyl ating reagent)
HPLC (method 1): retention time = 3.77 mn Mass spectrum (ESI+): mz = 687
[MHH  (3) tert-butyl

4-{445- (5-tert-butyl-3-isobutyryl am no-2-net hoxyphenyl car banoyl) - 2- net hyl -

phenoxyl - pyrd di n- 2-y| met hyl }.pi _grig%j ne-1- carboxylate 5(isobutyric acid
chlori de Iﬁ%“%&@%h%)&g@?%ﬁ%ﬁg’" e2d¥iT" HPLC (method 1): retention tine =
3. 62 m n Wsssspepeah (BEY ) ki +=)700MiizHY 673 [ M FH E Exanpl e LI

10N- (3-am no-5-tert-butvl-2-isopropoxv-phenvl)-nmet hanesul phonam de At

anbi ent tenperature 0.20 m et hanesul phonic acid chloride are added
dr opwi se (Bptes-tad} Yl (Bierbbutfd-Feyclopropanesulphonylamino-2-methoxy-

i a6l GO BBy B ROT Sy M PO Pyl PRROTR B oot ent

t enper at waehoxpldtd hen evapor at ed down. The residue is chromatographed on
silica gel wth cycl ohexane/ethyl acetate (90:10-40:60) as eluant. Yield:
0.35 g (54%of t ry) :

HPLC (method 1): retention time = 3.63 min
Mass spectrum (ESI*): m/z = 707 [M+H]"
10
(4) tert-butyl 4-{4-[5-(3-methanesulphonylamino-2-methoxy-5-pentafluoroethyl-
phenylcarbamoyl)-2-methyl-phenoxy]-pyridin-2-ylmethyl}-piperidine-1-

carboxylate

F K
F
0 o]
/g‘N N O~7 l
H o H N N\n,og‘/
0

15  HPLC (method 1): retention time = 3.55 min
Mass spectrum (El): m/z = 316 [M*]"

(5) tert-butyl 4-{4-[5-(5-tert-butyl-3-dimethylaminomethyl-2-methoxy-

phenylcarbamoyl)-2-methyl-phenoxy]-pyridin-2-ylmethyl}-piperidine-1-

20  carboxylate

/IL NEI\CEO g
H
~ //E E\ \Q/\O
0 N N\g,oA(



HPLC (et .. retention time = 3.42 _m n 20Mass spectrum : =
301 [N%FTDQ%Q%%§WP%%Ang conpounds are dbt ai ned analogouslyFﬁgﬁéééﬂﬂﬁé&?f:
(1) N (3-amno-5-tert-butyl-2-ethoxy-phenyl) - nmet hanesul phonam de HPLC
(method 1): retention time = 3.16 mn Mass spectrum (ESr): mz = 287 [ M+H|
5(2) tert-butyl 4-(4-{5[5-tert-butyl-2-nethoxy-3-(2-nethyl-propane-1-

sul phonyl am no) - phenyl car banoy11- 2- net hyl - phenoxy} - pyri di n- 2-yl net hyl ) -

pi peri di ne- 1- car boxyl at e (1 sobut anesul phoni ¢ acid chloride is used

as sul ph lating r ent) toPLC thod 1): retention tine = 3.86 mn
Mass sgegirpr{’iﬁr(‘@%‘?‘? ???‘?{PT)@ t‘fﬁ%z[zl(\ﬁleiﬂmrt 3) % ert-butyl

4- (4-{ 5- Madstipeatiunh{ESI" R ROA Y GABI[MBH] "S-t ert - but y1- 2- met hoxy-

phenyl car banoyl] - 2- et hyl - phenoxy} - pyri di n- 2-yl net hyl ypi peri di ne- 1-

15car boxyl ate (n-butanesul phonic acid chloride is used as sul phonyl ati on
reagent ) (biRel-Huteuags45-tertRitAH-rethdxy BEtrimethyiilyloxymdgs spectrum ( ES1+):

mz = 723 [ MtH ' 20 HPLC (nethod 1): retention tine = 2.93 mn Mass
spect Pu mp@%@ylgrpaWP%I)—g—r@%gyII(H()gpﬂnyﬁi-pyl)ld|n-2-ylmeﬁ"|y8—plpeng|]ra18—1 -

carboxylate

0
\
0 2 N N0}
oY
O

HPLC {method 1): retention time = 3.33 min

10 (7) methyl 5-{ert-butyl-3-[3-(2-chloro-pyridin-4-yloxy}-4-methyl-benzoylamino]-2-

methoxy-benzoate

| O
O N O/|CI
o 0 H N

HPLC {method 3): retention time = 4.21 min
Mass spectrum (ESI™): m/z = 483/485 (CI) [M+H]"

15
(8) tert-butyl 4-[4-(5-{3-[(tert-butoxycarbonyl-cyclopropyl-amino)}-methyl]-5-tert-
butyl-2-methoxy-phenylcarbamoyl}-2-methyl-phenoxy)-pyridin-2-ylmethyl}-
piperidine-1-carboxylate
Y o
O.__N 0
e
Y jj OO
P _
oY
O
20

Example LIV
1-methoxy-4-pentafluoroethyl-benzene




5(5 ro e-2-syl phoni ¢ acid-(5-tert-hputyl-2-methoxy-3-nitro-phenyl)am de
(§sép?op5ﬁ§ O%ﬂﬁﬁwggacid chloride is uggd as suIphonylatioﬂwrggﬁﬁwgygﬁﬁﬁc
(method 1): retention time = 418 mn Mass spectrum (ESI+): mz = 331 [ M+Hr
10 (6) cycl opropanesul phonic
acid-(5-tert-butyl -2-met hoxy-3-nitro-phenyl)amde (cyclopropyl sul phonic
acid chloride is used as sul phonyl ati on reagent) HPLC (nmethod 1):
retention time = 4.09 min 15 Mass spectrum (ESI+): mz = 329 [ MHr (7)

N1- ( 3- am no- 2- et hoxy- 5- pent af | uor oet.hyl - phenyl ) - net hanesul phonanm de F F
o- / H Mass spectrum (ESI+): mz = [ MFHr  Exanple Lit

Tert-butyl 4-{445-(5-tert-butyl- 3- anesul phonyl- 2- met hoxV-

phenyl car banoyl) - 2- et hyl - phenoxyl -lpyri di n- 2-yl net hyl } - pi peri dine-1 -
5carboxylate O t\ljr H 0 At anbi tenmperature 10 pl

N, N- di met hyl f or mam de and 100 pl yl chloride

A mixture of 2.00 g 4-iodo-anisol, 2.00 g pentafluoroethyl-trimethylsilane, 0.60 g

potassium fluoride, 2.43 g copper iodide and 15 ml N,N-dimethylformamide is

stirred overnight at 80°C. Then the mixture is stirred for a further 36 h at 80°C,
5  while a further 2.00 g pentaflucroethyl-trimethylsilane are added after 4 h, 12 h

and 24 h. After cooling to ambient temperature 2 M aqueous ammonia solution

is added and the mixture is filtered. The fiitrate is extracted with ethyl acetate,

and the combined organic extracts are dried (Na,S0O,) and evaporated down.

The residue is chromatographed on silica gel with petroleum ether/ethyl acetate

10 (9:1) as eluant.

Yield: 1.14 g {59% of theory)

HPLC (method 1): retention time = 4.40 min

Mass spectrum (EI): m/z = 226 [M*]"

15 Example LV
Tert-butyl 4-{4-15-(5-tert-butyl-3-formyl-2-methoxy-phenylcarbamoyi}-2-methyl-
phenoxy]-pyridin-2-yimethyl}-piperidine-1-carboxylate

Q

120 mg of 1,1,1-riacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one ("Dess-

20  Martin-Periodinane") are added to an ice-cooled solution of 200 mg of tert-butyl
4-{4-[5-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenylcarbamoyl)-2-methyl-
phenoxy]-pyridin-2-yimethyl}-piperidine-1-carboxylate in 6 m! dichloromethane.
The cooling bath is removed, and the solution is stirred overnight at ambient
temperature. Then the solution is diluted with dichloromethane and washed

25 with aqueous K,CO; soilution and aquecus Na,S,0; solution. The organic

phase is dried (Na,SO,) and the solvent is removed. The residue is



are successively added dropwi se to a solution of 140 ng tert.- | A44445-
car boxy- é’y%mﬂ'ﬁlz%??enoxy) -pyridin- 2-y|1r§‘?et hyl Fpi peri di ne- 1- f&%@%{?@%@? 2
m 10 acetonitrile. The solution is stirred for 2 h at anbient tenperature
and then evaporated to dryness. The residue is taken up in 2 m

1, 2-di chl or oet hane and conbi ned at anbient tenperature with 85 ng
5-tert-butyl - 3- met hanesul phonyl- 2-net hoxy-aniline and 180 pl

triethylam ne. The solution is stirred overnight at anbient tenperature
and then washed with water and saturated aqueous salin ol ution and
ried ( NOPSTRROOTRRS N 5t 69 wiBisRTare e Bane ($5B1 98 T0es | ¢

chromat ogmaphed on silica gel wth cycl ohexane/ ethyl acetate

(50:40->Q;100) as eluant. Yield: 0.35 g (54% of theory) Mass spectrum

(ESI +): mMeld=>%pm8 (‘f"i‘/’zquth?@ryéxarrpl e LIIl tert-butyl

44445- ( SHmIG (rhathyd 3P rétBhttanRse!= 4. 3hmin ny1- 2- net hoxy- phenyl car banoy1) -

2- et hyl -l\g%gnoxYl- pi[%i %n- 2-yl net h%u - pi peri di ne-1-carboxylate .A)111IN O
25At anbi SPERPHER Sy ”%O%ﬂp MY 509 sol ution of propanephosphori c
acid cycl oanhydride in ethyl acetate are added to a solution of 120 ng
tert-butyl 4-

[ 4-(5- cary'—"’é@ﬁlj?ﬁ._iﬂet hyl - phenoxy) - pyri di n- 2-yl net hyl ] - pi peri di ne- 1- car boxyl a
te, 68 ng-teriitRiil-2RHéMbxy33-RhEBASHIb QN eMlpRernvRinigK Y- ani | i ne and 145 pl
triethylamne in 4 nl of tetrahydrofuran. The solution is heated to 80C
and stirred overnight at this tenper re. Then the solution is evaporated
to 5 dryness and the residue is conbi ped with saturated aqueous NaHCO3
solution and ethyl acetate. The org phase is separated off and washed
{with water and saturated aguealso solution and dried (Na2SO4). The
sol vent is evaporated off, and{the rebi di¥& i s chromatographed on silica
gel with dichl oromet hane/ 10% net hanot?c ammoni a sol ution (99: 1->90: 10) as

3'_ D nlmoﬁgﬁaw 'igﬁéégg%rg&(%%@%‘;q‘%f@@?&%@bc'?r[ﬁ’gL;,-Cth(,arPé‘-ta*ABQd Yopwisa gniion time =

solution of 0.50 g (3-amino-5-tert-butyl-2-methoxy-phenyl)-methanol and 0.39 g

imidazole in 6 mi of tetrahydrofuran. The solution is stirred for 2 h at ambient
temperature and then evaporated to dryness. The residue is taken up in ethyl
acetate and washed with aqueous 10% K,COj; solution and saturated aqueous
15 saline solution. Then the organic phase is dried (Na,SO4) and evaporated
down. The residue is chromatographed on silica gel with cyclohexane/ethyl
acetate (95:5—50:50) as eluant.
Yield: 0.51 g (76% of theory)
R; value: 0.5 (silica gel, cyclohexane/ethyl acetate = 3:2)
20

Example LVII
Methyl  5-tert-butyl-2-methoxy-3-[4-methyl-3-(2-piperazin-1-ylmethyl-pyridin-4-

vloxy)-benzoylamino]-benzoate

O
0 07 N
o _0O

25 At ambient temperature 1.4 mL of a 5-6 M isopropanolic hydrochloric acid
solution are added to a solution of 270 mg tert-butyl 4-{4-[5-(5-tert-butyl-2-
methoxy-3-methoxycarbonyl-phenylcarbamoyl)-2-methyl-phenoxy]-pyridin-2-

ylmethyl}-piperazine-1-carboxylate in 6 ml dichloromethane. The solution is



tert - but

4-{4-[5-(3- et hanesul phonyl am no- 2- met hoxy-5-tri fl uoronet hyl phenyl car banoy
1) - 2- net hyl - phenoxy] - pyri di n- 2-yl nmet hyl ypi peri di ne-1- carboxylate F F
20HPLC (nethod 1): retention tinme = 3.35 mn Mass spectrum (ESI+): mz =
693 [Mt-H (2) tert-butyl

4- (4- (545-tert-butyl -2-met hoxy-3-(propane 2-sul phonyl am no) -

phenylcar a enox met.h eri di ne-1-
25car boxyi EE%V%Q%&FEW%/ %Q?TPeP%‘Fé gé*?‘?“t‘ﬁ'?‘i‘édm‘g" %?Mﬁﬁop%? spect rum
(E{Sl4) (nﬂhb, so| i [sNHvlsi};hed V\(ltﬁ) sétefde(bla‘qyéous NaHCO; solution and the

445- (5-tert - but r opane hon Iam thox henyl car banoy
) 5 et RS e SR S OpI G P g COT BRI Iar o - FoL
Erret hod bhaséﬁemxedm&M) and tlﬁésdsh/éhtl}éammwp@cbmp!@te(lﬁsm. mz = 707

M+H] ' 4) ter t vl

4- { 448- (g(‘?”ét 1&@%&?{%0‘%%%%0- 2- net hoxy- 5- pent af | uor oet hyl phenyl car banoy
1) - 2- met WP estioy Kp yatestion-titney & e thytin} - pi peri di ne- 1- carboxyl ate 15HPLC

gg?tthce)?tjﬁﬁ r%ggtp&rh?gslt)iz %Z§5§'7?§|+m+n Mass spectrum (El): mz = 316 [M

4-{415- (5- tert butyI 3-di et hyl am nonet hy1- 2- met hoxyphenyl car banoyl) - 2- et
hyl - phenol)%l%gl ow:ng compc}(lnge is Qlytalneg aﬁglroggusi?ye tollfxa?nop éa [\t)ﬁ):xyl ate
10

The foll %r}gwg&%g%mds are obtai ned alg?l ogously to Exanpl ePd‘lj/éH’éoo&gmog)

(1) methyl 5-tert-butyl-3-[3-(2-[1,41diazepan-1-yimethyl-pyridin-4-yloxy}-4-

methyl-benzoylamino]-2-methoxy-benzoate

0] O = N/\
0 _o ﬁﬂ\@( \@l(\ (M

HPLC (method 1): retention time = 2.73 min
15 Mass spectrum (ESI*): m/z = 561 [M+H]"

Example LVIII
Tert-butyl 4-{4-[5-(5-tert-butyl-2-methoxy-3-methoxycarbonyi-phenylcarbamovi)-

2-methyl-phenoxy}-pyridin-2-yimethyl}-piperazine-1-carboxylate

oo

A mixture of 414 mg methyl 5-tert-butyl-3-[3-(2-chloro-pyridin-4-yloxy)-4-methyi-

20

benzoylamino]-2-methoxy-benzoate, 370 mg potassium-(4-tert-
butyloxycarbonyl-piperazin-1-ylmethyl)-triflucroborate, 0.84 g Cs,CO,, 0.80 ml
of water and 8 ml of tetrahydrofuran is flushed for 10 min with argon. Then 200
25 mg of 2-dicyclohexylphosphinyl-2’,4',6"-triisopropyl-1,1'-biphenyl (XPhos) and
20 mg palladium(llacetate are added, and the mixture is heated to 80°C. The

reaction mixture is stirred overnight at 80°C in an argon atmosphere. After



I[ihP/tE“ (mt@g%@gzﬁgg ention time = 2. 711591 n Mass spectrum (E%ﬁépzo%/{)sﬁ)ﬁ%
4-{415- (5-tert-butyl - 2 met hoxy- 3-trinet hyl silyl oxymet hyl 5phenyl car banoyl) -
2- met hyl - phenoxy] - pyri di n- 2-yl net hyl ypi peri di ne-1- carboxyl ate HPLC
(method 1): retention time = 3.33 mn 10(7) nethyl

5-tert-butyl-343-(2-chl oro-pyridin-4-yl oxy)-4-net hyl - benzoyl am no] - 2-

nmet hoxy- benzoate HPLC (nethod 3): retention time = 4.21 mn Mass spectrum
(ESI+): mz .= 483/48

R A B AR —

butyl - 2- WeEMyumheawbadséiai@wﬁ} watenetThel engheio Phpgpys isdparadydifret hyl | - pi pe
ridine-1- carng | at e

1- et hox;)”%hﬁ @f‘f’?}SF 8@{] Wpe%ngaéw@lred saline solution and dried (MgSOy).

The solvent is removed, and the residue is chromatographed on silica gel with
5  dichloromethane/methanol (99:1—90:10) and then chromatographed by
reversed phase (HPLC, Xbridge C18) with methanol/water/ammonia.
Yield: 270 mg (49 % of theory)
HPLC (method 1): retention time = 3.54 min
Mass spectrum (ESI*): m/z = 647 [M+H]"
10
The following compound is obtained analogously to Example LVIII:

(1) tert-butyl 4-{4-[5-(5-tert-butyl-2-methoxy-3-methoxycarbonyl-
phenylcarbamoyl)-2-methyl-phenoxy]-pyridin-2-yimethyl}-[1,4]diazepan-1-

15  carboxylate

O O~ N/\ o
o _o H)U\Q\IAK'JNW(

HPLC {method 3): retention time = 4.39 min
Mass spectrum (ESI'): m/z = 661 [M+H]"

20 Example LIX
Potassium-{4-tert-butvioxycarbonyl-piperazin-1-yvimethyh-trifluoroborate

Fo_-
+ BA\

©OFE NK/N\H/OY
0

5.00 g potassium-bromomethyl-trifluoroborate are added to a solution of 4.87 g

tert-butyt piperazine-1-carboxylate in 25 ml of tetrahydrofuran. The mixture is
25  stirred for 3 h at 80°C and then cooled to ambient temperature. The solvent is
removed, and the residue is suspended in 50 ml acetone and combined with
3.44 g potassium carbonate. The mixture is stired overnight at ambient

temperature. Then the mixture is filtered and the filtrate is evaporated down.



A m xt ur epefon?eQ8kgs 4- 1 0do-ani sol, 2. 0049
pent af | uor oet hyﬁ tr|5rret hyl si | ane, O. 60gg pot assi um fl uori dePC'gE 09/0610;)26 er

i odi de and 15 N, N-di met hyl formam de is stirred overnight at 80C. Then
the m xture is stlrred for a further 36 h at 80C, 5 while a further 2.00
g pentafluoroethyl-trimethylsilane are added after 4 h, 12 h and 24 h.
After cooling to anbient tenperature 2 M aqueous anmoni a solution is added
and the mxture is filtered. The filtrate is extracted with ethyl acetate,
and the cgipife S e S rated down.
The residue |d;| g%rﬁ%ﬁ@g s %{? %%gn@ﬁl d%rolp%gﬂy&ﬁ'h% ggett?iol (écﬁm et%f“‘ier/et hyl
acetate lmegpllate&smﬂwﬁptaWhlleiscsepmraleti g‘(é@t%lmfdtheory) HPLC (et hod 1):
[rg:'[e?}o:;?ﬁiglld@'ﬁgdwé% dpt%d}%ss spectrum (El): mz = 226 [M 15Exanple LV
4- { 445- ( SVass speuitul -(ESHprmjzl =2 268t IMjx y4-{eneitylosydagoonyll)ip@amettny | phenoxyl -
pyridigh i i di ne- 1-carboxyl ate N O 120 ng of

1,1,1- trﬁgﬁé%{ﬁgi%mfbm% P%%/]dro 1, 2- benzi odoxol- 3(1H) - one ("Dess-

20Marti n- Peri od| nane") are added to an ice-cool ed solution of 200 ng of

tert-but
4-{445- (?qeefpltlo%rtlﬂ C(imgo%nddsr;8>t€tar'{1§tdhanfi°§0m 00§qu I%rlnl/)f car banoyl) - 2- met hyl ph

enoxyppyri di n-2-yl met hyl ypi peri di ne- 1-car boxyl ate in 6 m dichl oromnet hane.

The cool i gfﬂg red overni ght at
anbi ent t(iﬁ%er a{hurbzﬂ ee{@tgﬁ%&% Brﬁ%ﬂgéééﬂggﬁutémﬁﬁﬁ)h di chl or onet hane and
washeld 23rifiorébasgfeeous K2CO8 sol uti on and aqueous Na23203 sol ution. The
.organic phasr_e iiw_’%ed (Na2S™4) and the solvent is renoved. The residue is
[ + "BM

K

F"N

F __N__O

oY
o)

Mass spectrum (ESI"): m/z = 281 [M] [4-tert-butyloxycarbonyl-homopiperazin-1-
ylmethyl)-trifluoroborate]

15 Example LX
5-tert-butyl-2-methoxy-3-nitro-benzoic acid

HO A

A mixture of 2.3 ml 65% nitric acid and 2.6 ml 96% sulphuric acid is added
dropwise to an ice-cooled solution of 5.00 g 5-tert-butyl-2-methoxy-benzoic acid

20 in 15 ml 96% sulphuric acid. The solution is stirred for 1.5 h in the cooling bath
and then for 1 h at ambient temperature. Then the solution is added to ice
water, and the precipitate formed is filtered off and taken up in
dichloromethane. The dichloromethane phase is dried (Na,S0,), and the
solvent is eliminated completely.

25 Yield: 5.40 g (89% of theory)

Example LXI
Methyl S5-tert-butyl-2-methoxy-3-nitro-benzoate




chr omat ogy; ilica gel wth dichloronethane/ nmet hanol )] - 290" 10Q)
hR s 0 gt

as el uant. nyg (46% of theory) HPLC (nethod 3): retén

4.34 mn 5Mass spectrum (ESI+): nlz = 616 [ MtH Exanpl e LVI

5-tert-butyl - 2-met hoxy-3-trimet hyl silyl oxymet hyl - phenyl am ne 10At
anbient tenperature 0.45 m trinmethylsilyl chloride are added dropw se to
a solution of 0.50 g (3-am no-5-tert-butyl-2-nmethoxy-phenyl)-nethanol and
0.39 g imdazole in 6 mM of tetrahydrofuran. The solution is stirred for 2
h at anbi ent tenperature and then evaporated to dryness. The residue is
taken up in ethyl acetate and washed-w th aqueous 10% K2003 sol uti on and
saturated aqueous 15 saline solution. Then the organic phase is dried
(Na2SO4) and evaporated down. The | due i s chromat ographed on silica gel
wi t h cycl ohexane/ et hyl acet at e ¢.95* O50) as eluant. Yield: 0.51 g (76%
of theory) Rf value: 0.5 (silicaogel, chlohexane/ethyl acetate = 3:2) 20
Exanple LVI1 Mt hyl <

5-tert-b =2z - 3 4- et - - pi pbe i n-21-yl hyl,- i di n-4-
Vol - berte oy ST st Bds b 8 ek Rl eI 51 "2 s 6
i sopr oparnsiertebuiylck-metiosy-Banitae behzal adid dm 58rmel efddetthatd. artsotadiingn of 270 ny
tert-but 4.{4-]5- (5- t-Dytvi-2- o . .

met hoxy- -aﬁ%f%g%(@%éa&b%iasfh-ep @F@q%cér eaartr%dyB 6 Q-CrfetTﬁflal S:O&H'c?Hd%ﬁ'f"B?/ri din-2-

yl met iy | Jovpinight et i 60SC 1areh Heoxgdoddeta ambiemt tetnpdrbinre mihbasudutioiie sol uti on
is

evaporated down completely and the residue is mixed with water. The aqueous
mixture is extracted with ethyl acetate, and the combined extracts are dried
(MgS0Q,). The solvent is removed, and the residue is chromatographed on
silica gel with cyclohexane/ethyl acetate (98:2—60:40).

10 Yield: 2.69 g (47% of theory)
HPLC (method 1}): retention time = 4.30 min
Mass spectrum (ESI'): m/z = 268 [M+H]"

Example LXII
15  Tert. Butyi (5-tert-butyl-2-methoxy-3-nitro-benzyl)-cyclopropyl-carbamate

V
%OTN. /E S\N«,o
0 0 ©

At ambient temperature 0.44 g (fBuOCO),0 are added to a solution of 0.53 g
{5-tert-butyl-2-methoxy-3-nitro-benzyl)-cyclopropylamine, 0.3 ml triethylamine

and a spatula tip of 4-dimethylaminopyridine in 6 ml of tetrahydrofuran. The
20  solution is stirred overnight at ambient temperature and then evaporated down.
The residue is taken up in ethyl acetate and washed with water and saturated
aqueous saline solution and then dried (MgS0O,). The solvent is removed, and

the residue is used without further purification to reduce the nitro group.

25



stirred - anbi ent tenperature and then diluted
di chl oroqrr{gtghane ﬁ?ﬁée solution is vvashglc??vm th saturated aqueouﬂE?\%qqa[%m%

sol ution and the aqueous phase is extracted once with dichloronethane. The
conbi ned organi c phases are dried (Na2SO4), and the solvent is renoved
completely. 5Yield: 215 ng (94% of theory) HPLC (nmethod '1): retention
time = 2.61 mn Mass spectrum (ES1+): mz = 547 [ MtH The fol | owi ng
~conmpound is obtained anal ogously to Exanple LVII: 10 (1) nethyl

5-tert-b ( ﬁﬁﬂ 1-yl et hyl - pyri di n- 4-yl oxy) - 4-

met hyl - b(Lalsnr%h 'I;é'amnn(?ft éknétjcﬁd"qég enzoate HPLC (et hod 1):
retention tlrre = 2. 73 mn 15Mass spectrum (ES1+): mz = 561 [ MtH Exanpl e
LM Tett- I

4-{445-(5-te ¥uty1 2- met hoxv- 3- met hoxycar bonyl - phenyl car banoy1l) -

2- et hyl m@m&mweswphdnngM-R-rmtb@rManeH—!l—methﬂd%Ml—at e 01 JNTh

, N 20Q A of hyl
5- terftg b | 40 % %eﬁ@an%él di n-4-yl oxy) 4- et hyl benzoyl am no] - 2- net hox

y- benzoat e, 370 ny _
pot assi um (4-tertbutyl oxycarbonyl - pi per@zin-, ?9Inethyl)-trifluoroborate,

0.84 g Cs2C3B, 0.80 m of water Wo tetrahydrofuran is flushed for
& §)

10 min with argon. Then 200 .
' 6H triisopropyl-1, 1 -biphenyl (XPhos) and
fdded, and the m xture is heated to 80C.

2-di cycl ohexyl phosphi nyl-g',
20 ng pal | adi un(l 1) acet a-g_g
The reaction mxture is gtidred overnight at 80C in an argon atnosphere.
After

962 mg caesium carbonate are added under an argon atmosphere to 800 mg
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-hydroxy-4-
methyl-benzamide in 5 mi N-methyipyrrolidinone. After 30 minutes 306 mg 4-
10 chloropyridin-N-oxide are added, and the reaction mixture is stirred for 1 h at
80°C. Then the reaction mixture is heated to 100°C and stirred overnight at this
temperature. Then another 255 mg 4-chloropyridine-N-oxide and 641 mg
caesiu"rh carbonate are added, and the reaction mixture is stirred for a further
24 h at 100°C. For working up the cooled reaction mixture is diluted with ethyt
15  acetate, washed with water and saturated aqueous sodium chloride solution,
dried on magnesium sulphate and evaporated down. The flask residue is
purified by chromatography through a silica gel column with
dichloromethane/methanol (93:7) as eluant.
{ Yield: 781 mg (80 % of theory)
20  Mass spectrum (ESI): m/z = 500 [M+H]"

Example 2
N-{5-tert-butyl-3-methanesujphonylamino-2-methoxy-phenyl)-4-methyl-3-

(pyridin-4-yloxy)-benzamide

O ;{
N
H

O=g_n 0-—
H

25



cool i ng tRoahiEskhod €NPErature the mx{ dgre is evaporated do ﬂ\flﬁélgfbob}&gwm
n

residue is taken up in ethyl acetate and water. The organic ase s
separated off, washed with water and aqueous saturated saline solution and
dried (I\/gSO4)- The solvent is renoved, and the residue is chromatographed
on silica gel with 5 dichl oromet hane/ nmet hanol (99:1-)90:10) and then
chromat ogr aphed by reversed phase (HPLC, Xbridge C18) with

met hanol / wat er/ amoni a. Yield: 270 ng (49% of theory) PLC (nethod 1):
retentio i 7 t 10 The
foll ow ng égoﬁg g’te?éb gklt a%@%n%%@ﬁﬁérﬁ/ﬁrﬂ ﬁ(?% %g}&%?heq@@ﬁ '%thgl

tert- buty3(140>{y4%adm54 ylexy)-ttﬂmlzylrmc@e-mhdﬁy rBL mef hoetsatadindumgh - are

phenyl car ] 0- epan- 1-
Tscar boxy Do BempE Bt ss st Al dli of 0 e (R BB DECT i
(ES1l): mat amiget l[eMpleIratG!@ &xchiBp| psi ljaxtial hydrogen pressure. After 2 h a

Pot assi u t-or C ny th trifluoroborate O
5.00 3 po rgﬁslesrlzﬁ)nﬁa r?y ?'}é %H%(ral f'iksufglr (%g%(?ébe %'fr)eye "%"e%l% g ut| on of
4.87 gt éiOthtanschqm pburther A@Jrﬂg cairlysbare added. nAQﬁorfd:rtlm‘r réattivalegdr of ur an.

Th 1 xt t . d,t i t

teriptTr )at ﬁeeOBS%Réésﬁ'f v{?ﬁ t(ﬂ?ﬁs%{err%‘péqa Tﬁgg %l}gt Fes i (tegreg@sa}ﬁ%;g”i n 50 m
acet one dftbte dnbvaredated tdowd. 47he flpsit amduemsqambed\a)va:hrd'rhatoglaphwe is
stirred qyergl meﬁse%;qﬂn 88! iR &ionmg/waierﬁcom T T
the filtrate®is eva

remalining i's d with
di i sdpr ojlast.her and t he coI ourless precipitate forrred after a while is

.separ ate f he d: 4.20 g (55% of theory) Mass spectrum
Y(ESI-): %@& —6{%@@ fg P ih? - but yl oxycar bonyl - pi perazi n-1-
5yl rret hy INassrsipettoen (b9 Jatrd? = 484 [M+H]"

Example 3

15 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyi-3-(2-

methylamino-pyrimidin-4-yloxy)}-benzamide

0 H
o O
R O N N\
S\ f N i
H o H 2 N
-~

A mixture of 200 mg N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-

. phenyl}-3-(2-chloro-pyrimidin-4-yloxy)-4-methyl-benzamide and 2 ml of a 2 M
g 20 methylamine solution in tetrahydrofuran is stirred overnight at ambient
temperature in a closed microwave glass container. For working up the
reaction mixture is diluted with ethyl acetate, washed with water and saturated
aqueous sodium chloride solution, dried on magnesium sulphate and
evaporated down. The crude product is chromatographed on a silica gel
25 column with ethyl acetate/cyclohexane {50:50--100:0) as eluant.
Yield: 146 mg (74 % of theory)
Rr value: 0.09 (silica gel, petroleum ether/ethyl acetate = 1:1)
Mass spectrum (ESI): m/z = 514 [M+H]

30  The following compound is obtained analogously to Example 3:



The foll %%%E(g?{gag%nd i s obtained anaJggously to Exanple L#&/EPZOOQ}'OG#O&&

pot assi um t yl oxycar bonyl - honopi per azi n- 1-yl net hyl
10trifluoroborate 11 Mass spectrum (ESI-): mz =281 [m
[4-tert-butyl oxycarbonyl - honopi perazin-1- ylnethyl)-trifluoroboratel 15
Exanple LX 5-tert-butyl-2-nmethoxy-3-nitro-benzoic acid A m xture of
2.3 mM 65%nitric acid and 2.6 m 96% sul phuric acid is added dropw se to
an ice-cool ed solution of 5.00 g 5-tert-butyl-2-nmethoxy-benzoic acid 20 in

15 m 96%sul ri.c i d.. Th lution is stirred for, 1.5 h_ipn the cooling
bath and @ REHoTar P ES et BRuRbo Rl R elieiBn (s added

t o 1 ce watethylaeire-pynenigineeylpxt)dicazdroideed is filtered off and taken up in
di chl oronet hane. The di chl or onet hane phase is dried (Na2SO4), and the
solvent is elinyhated conpletely. 25Yield: 5.40 g (89% of theory) Exanple
LX1 Met hyl 5-“t-o,ty1-2-nethox -3-nitro-benzoate WO

2010/ 026095960 EP2009/ 0@1\%{1&;3 m of thionyl chloride are added

dr opwi se t-o~an JeeNcoyl e sorutiron of 5.40 g

5-tert-butyIH2;metHox Al tNa-Benzoic acid in 50 nl of nethanol. The
cooling bath is renoved and the solution is heated to 60C. The solution is
stirred R;value: 0.11 (silica gel, petroleum ether/ethyl acetate = 1:2)

5 Mass spectrum (ESI): m/z = 514 [M+H]"

Example 4
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyi-3-[2-(2-

pyrrolidin-1-yl-ethylamino)-pyrimidin-4-vloxyl-benzamide

E i 0 H
o O
e O N N__~
/S‘N N i \Ir D
H 4 H =N
-~

147 pl 1-(2-aminoethyl)pyrrolidin and 161 pl triethylamine are added to 300 mg

10

N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(2-chioro-
pyrimidin-4-yloxy)-4-methyl-benzamide in 3 ml of 1,4-dioxane, and the reaction
mixture is heated to 70°C for 5 h. Then the heating is switched off, and the
15 mixture is stirred overnight at ambient temperature. For working up the reaction
mixture is diluted with ethyl acetate, washed with 3 M aqueous potassium
carbonate solution, dried on magnesium sulphate and evaporated down. The
crude product is chromatographed through a silica gel column with
dichloromethane/methanol (75:25—0:100) as eluant.
20 Yield: 183 mg (53 % of theory)
Rr value: 0.2 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI™): m/z = 597 [M+H]"

The following compounds are obtained analogously to Example 4:

25
(1) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[6-(2-
hydrgxy-ethyfamino)—-pyrimidin-4—y|0xy]-4—methyl-benzamide



5 over ni nd then cool ed to apbient tenperature. IS
evapor at %bégi%&%g%% etely and the reslgdue is mxed with M%?Eéz%ﬂgfbéj 024
aqueous m xture is extracted with ethyl acetate, and the conbined extracts
are dried (MgJSX). The solvent is renoved, and the residue is

chromat ogr aphed on silica gel with cycl ohexane/ ethyl acetate
(98:2->60:40). 10Yield: 2.699 (47% of theory) HPLC (nethod 1): retention
time = 4.30 mn Mass spectrum (ESI+): mz = 268 [ MtH Exanpl e LXI |

15Tert. Butyl

(5-tert-butyl-2xnet hoxy-3-nitro-benzyl)-cycl opropyl -carbamate At anbi ent
tenperature 0. %44 ( Bu000) 20 are added to a solution of 0.53 g

(5-tert- but?l- xy Saltro- a’ cycl opropylamne, 0.3 m

tri et hyl amSng” and |p of nethylamnopyrrdrnernGrri of

t et rahydr of u'r'ago THe LN\‘I:,GM i's str rred overnight at ambient
tenperature and then evaporated down. The residue is taken up in ethyl
acetate Q,ryacmeéts Mybgérmvy@{rgryda&graﬁaattgoqg)ed aqueous saline solution and
then dried (MySO4). The solvent is renoved, and the residue is used

wi t hout fRareHero- fbl(ﬁl'i'qar eehtdighioromethansimethanol/aeng: amgioniar= 90BPdpar at i on of
the End GoBeuBetpunk@oP). f/d= 544 [M+H]"

N-(5-tert- butyI 3- met hanesul phonyl am no- 2- met hoxv- ohenyl) - 4- et hyl - 3- ( 1-
50xv- pyri di n-4-yl oxy)-benzam de /H 962 ng caesi um carbonate are added

under an (gLt PRI ethdnBsd mino-2-methoxy-phenyf)-3-[6-(2-
N-(5- tert(@)but | - 3- rrgt hanesul h@%dlv%m no- 2- met yo¥>)<y E)lr)ren[yl) 3- hydr oxy- 4-

met hyl - b@HE%IHY'G@'WOrP*BY'ﬁm’ﬂ@'ﬁwfﬁwbwpéﬂr‘&mwebewe 30 ninutes 306 ng 4-
. 10 chl oropyridi n-N-oxi de are added, and the reaction mxture is stirred
for 1 h at 80 Then the reaction mixture is heated to 100C and stirred
overni ght at tF t enperature. Tnen anot her 255 ng

4- chl orop?t A di o4 .u @esi um carbonate are added, and the
reaction m N's @ for a further 24 h at 100C. For wor ki ng up the
cool ed reacti adPmi xt ur dﬁf/ul\{ ed with ethyl is acetate, washed with

wat er and saturated aqueous sodi um chl oride solution, dried on nagnesium
sul phat e (rgaetiontaies plaeslindeif@hydmieran b 8R°Glesi due is purified by

chr oggt ogr gl 4.8 éare%gr d?dgrlldrﬁrﬂe?lgbg HHRIBbrc afifoRlE 363N/ met hanol

(93:7) as eluant. "Yi el eory
Mass spectrum (ESI*): m/z = 57 [M+H]*

3) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-[6-

{3-oxo-piperazin-1-yl)-pyrimidin-4-yloxy]-benzamide

15
(reaction takes place in tetrahydrofuran at 50°C)

Rrvalue: 0.5 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI™): m/z = 583 [M+H]"

20 (4) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyi-3-(6-
pyrrolidin-1-yl-pyrimidin-4-yloxy)-benzamide



20 Mass s l+): mz = 500 [ MtH. Exanple 2
N-(5-ter t\ng)C% 4}’/8%6(055[ hanesul phonyl am i }r?(% 2- met hoxy- phenyl )-%QWEWR??’@%!OZC‘

uvri di n-4- onxy) benzamid e 25 150 ny

N-(5-tert-butyl - 3- ret hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- net hyl 3- (1- oxy
-pyridin-4-yl oxy)-benzam de in 10 m of tetrahydrofuran are hydrogenated
in the presence of 20 ng rhodiumon activated charcoal (5% Rh) at anbi ent
tenperature and 50 psi partial hydrogen pressure. After 2 h a 5 further
20 ny catal yst are added. As the reaction is not yet conplete, another 50
ng and then a Ty ther 40 ng catal yst are added. As no further reaction can

be observed, the t|on i's stop . The catalyst is suction filtered and
the filtrat® if apratedod flask residue is purified by

chr onat ogrebly tHAru ev rs; d phase colum with
acetomtnleﬁwaber/*bo - as 10eluant. Yield: 65 ng (45 % of

t heory) Mass spectrum(ESIt) mz = 484 [mtHt Exanple 3

15N- (5- t qrdachon wkeépﬁe&ha@ﬂgwﬁmfmaﬁranmerﬁtém;s&}%vaphenyl) 4 met hyl - 342-
met hvl am i no-pvrimd in-4-vl oxv)-benzamid e A m xture of 2 0 ng

N (5-tert rwawf0&%@%&%'@9&%%@(%@@%@%@%% 90:10:1)

phenyl) - Anst PR (RSI): ii/d rssA-(i+pirY) - 4- met hyl - benzanmi de and 2 ml of a 2
M 20 net hyl ami ne solution in tetrahydrofuran is stirred overni ght at
ambi ent tenperature in a closed mcrowave glass container. For working up

t he react(EpR-(Fitt-Bi§l-3-ethdrdb@BhdhyidmBbHheRog)- aﬁ&w)vxﬁﬁu%ﬁ@] wi(gh water and
saturated agueous sodjum chl oride solution, dried on nmagnesi um sul phate

“and evapdPePReinbwPYiHENdryiere beperieide; s chrorrat ographed on a silica gel

25colum with ethyl acetate/cycl ohexane (50:50-'100:0) as eluant. Yield:
146 mg (74% of A heory) Rf value: 0,09 (silica gel, petroleum ether/ethyl
acetate :olbl) : 0 %

Sy N OWN\)
H N N

(reaction takes place in tetrahydrofuran at ambient temperature)
10 Ryvalue: 0.5 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI'): m/z = 570 [M+H]"

(6) (R)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-{2-(3-
dimethylamino-pyrrolidin-1-y)-pyrimidin-4-yloxy]-4-methyl-benzamide

15
(reaction takes place in N,N-dimethylformamide in the presence of
diisopropylethylamine at 50°C)
Re value: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI*): m/z = 597 [M+H]"

20

(7) {S)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-(3-
dimethylamino-pyrrolidin-1-yi)-pyrimidin-4-yloxyl-4-methyl-benzamide



Mass spectrum ESI + Mz =514 [MI-H_ (1)

N- ( 5-t er t YBAOJYO%0 t hanesul phonyl ami nl#62- net hoxy- pheny1) - 42 GEERN09Q6104
met hyl am no- pyri m di n- 4-yl oxy) - benzam de Rf value: 0.11 (silica
gel, petroleumether/ethyl acetate = 1:2) 5 Mass spectrum (ES1+): mz =
514 [ MrHr Exanple 4

N-(5-tert-butyl-3-nethanesul phonyl am no- 2- net hoxy- phenvl) - 4-net hyl - 3-12-(2
- pWolidin-1-yl-ethylam no)-pvrimdin-4-vl oxyl -benzam de 10 147 pl

1- (2-am noet hyl )pyrrolidin and 161 pl triethylam ne are added to 300 ng
N-(5-tert-but yI>~g< net hanesul phonyl am i no- 2- met hoxy- pheny1) - 3- ( 2- chl or o-
pyrimid in-4-yl xy) 4-met hyl -benzamide in 3 m of 1,4-dioxane, and the
reaction m'?tu eated to 7003, 5 h. Then the heating is sw tched
of f, and g A 'en ni ght at ambi ent tenperature. For
wor Ki ng up % ke r@adﬂl ) xt r\e,q s diluted with ethyl acetate, washed with
3 M aqueous pot assium carbonate solution, dried on magnesi um sul phate and
evapor at gghae RIS t hrough a silica gel
col um quth Wﬁf‘%@ﬁ% ﬁgﬁgllo?r'et har:cgﬁaﬁ@é% Eggé%ggggfs el uant. 20Yield:
183 ny ( 5Hsgrspryietedapinemit S0 e: 0.2 (5| lica gel,

di chI or onet/ha | &S r,l,\%ﬁas L4 pum (ES1+):

m z 59r7p§[ l\/Hr@(id ?ﬁ%ﬁ'ﬂ?g{ﬂ ! oW n on%mygg{]nzestn%@c%,& él)nn angleggousl y to
Exarere M35§§Pe%f‘2(ﬁ@/bmg%@@4ﬁdﬂl EP2009/ 061024 (reaction takes place
in tetrahydrofuran at 500

(8) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-(4-
dimethylamino-piperidin-1-yl)-pyrimidin-4-yloxy]-4-methyl-benzamide

!
0]

1] 5 o O/ ~
—S. 9] N N
i
/0 N

10 (reaction takes place in N,N-dimethylformamide in the presence of
diisopropylethylamine at 50°C)
Mass spectrum (ESI™): m/z = 611 [M+H]"

(9) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-{2-
15 {1-methyl-piperidin-4-ylamino)-pyrimidin-4-yloxy]-benzamide

H
L N\YN
N

(reaction takes place in dimethylformamide at 50°C)
Mass spectrum (ESI*): m/z = 597 [M+H]"

20 (10) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
[6-(1-methyl-piperidin-4-yilamino)-pyrimidin-4-yloxy}-benzamide



Rf val ue:W/g)A @ i 1ica gel, dichloronethane/ nmethanol/conc. ammpni a

90: 10: 1) 1 ﬁ%ﬁé’f’?um (ES1): mz = 54%7[MH 5 (2) PCT/EP2009/061024
N-(5-tert-butyl-3-net hanesul phonyl anm no- 2- net hoxy- phenyl ) - 346- ( 2-

di et hyl am no- et hyl am no) - pyri m di n- 4-yl oxy] 4-nethyl -benzam de (reaction
takes place in tetrahydrofuran at 50C) 10Rf value: 0.3 (silica gel,

di chI or onet hane/ net hanol / conc. ammonia = 90: 10: 1) Mass spectrum (ES14):

mz = 571 [Ml-H (3)

N-(5 tert-butyl-3-nmet hanesul phonyl am no- 2- met hoxy- phenyl) - 4- met hyl - 346-
(3-oxo- pi perazirp<l-yl)-pyrimdin-4-yloxy]-benzamde CNHN'S, 0 0" NN 15
(reaction takesiplace in tetrahydrofuran at 50C) Rf value: 0.5 (silica
gel, di chboo ﬁf met ha ol /corﬂ: amoni a = 90:10: 1) Mass spectrum
(ESI+): rrl,zS\ ‘ NVFH] ?)

N-(5-tert- btuI 2 uIrprNyI - 2- met hoxy- phenyl ) - 4- net hyl - 3- ( 6-
pyrrolidin-1- yl’ pyri m di n-4-yl oxy) - benzam de

(reaction takes place in tetrahydrofuran at ambient temperature)
HPLC (method 1): retention time = 2.70 min
Mass spectrum (ESI*): m/z = 597 [M+H]"

(11) N-(5-tert-butyt-3-methanesulphonylamino-2-methoxy-phenyl)-3-[6-(4-
dimethylamino-piperidin-1-yl}-pyrimidin-4-yloxy]-4-methyi-benzamide

(reaction takes place in N,N-dimethylformamide in the presence of
10 diisopropylethylamine at ambient temperature)

HPLC (method 1): retention time = 2.81 min

Mass spectrum (ESI™): m/z = 611 [M+H]"

(12) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[6-((R)-3-
15 dimethylamino-pyrrolidin-1-yl)-pyrimidin-4-yloxy]-4-methyl-benzamide

(reaction takes place in a mixture of acetonitrile and N-methylpyrrolidinone in

the presence of diisopropylethylamine at ambient temperature)

Ry value: 0.4 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
20  Mass spectrum (ESI): m/z = 597 [M+H]"

(13) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[6-({ S)-3-
dimethylamino-pyrrolidin-1-yl)-pyrimidin-4-yloxy]-4-methyl-benzamide



(reaction_ takes zol ace in tetrahydrofuran at anbient terrperatur'ée)g val ue:
0.3 (sil 9294402549 hi or omet hane/ net hafdl / conc. ammoni a = I8 TB72PPOREL24
spectrum (ESI+): mz = 554 [MH 5 (5)

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl - 3- ( 6-
nmor phol i n-4-yl -pyrim di n-4-yl oxy)-benzamde Ca -8. 0, p NNT N-, N za
(reaction takes place in tetrahydrofuran at anbient tenperature) 10Rf
value: 0.5 (silica gel, dichloronethane/ nmethanol/conc. amonia = 90:10: 1)
Mass spectrum (ESI+): mz = 570 [M+tH  (6)

(R -N-(5-tert-butyl - 3- met hanesul phonyl am no- 2- met hoxy- phenyl ) - 342- ( 3-

di met hyl am no-pytrolidin-1-yl)-pyrimdin-4-yl oxy]-4-net hyl - benzam de 15 20
(reaction t%ke ack met hy.fgrmam de in the presence of

di i sopr opylegpyan 2 ' uey 0.3 (silica gel,

di chl or onetthdhe/gretthanol Lgong. gmmoni a = 90: 10: 1) Mass spectrum (ESI +):

mz = 597 [ MrH™

(reaction takes place in a mixture of acetonitrile and N-methylpyrrolidinone in

the presence of diisopropylethylamine at ambient temperature)
R value: 0.4 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
5 Mass spectrum (ESI"): m/z = 597 [M+H]"

(14) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-[6-
{1-methyl-piperidin-4-ylamino)-pyrimidin-4-yloxyl-benzamide

0 H
o ©
R O N
0 C!NQ:/ ™~

10  (reaction takes place without additional base with 2.5 equivalents of 1-methyl-
piperidin-4-ylamine in acetonitrile at 60°C)
Ry value: 0.3 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum {ESI). m/z = 617/619 (Cl) [M+H]"

15
(15) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chioro-3-[2-
(1-methyl-piperidin-4-ylamino)-pyrimidin-4-yloxy]-benzamide

O H
o‘\é,O o_N_N
e O
N
O Cl ™~

(reaction takes place without additional base with 2.5 equivalents of 1-methyl-
20  piperidin-4-ylamine in acetonitrile at 90°C)

R value: 0.4 (silica gel, dichloromethane/methanol/methanolic ammonia =

95:5:0.1)

Mass spectrum (ESI"): m/z = 617/619 (CI) [M+H]"



WO 2010/ 02609 6PCT/ EP2009/ 061024 reaction takes place in.

N, N- di metﬁ'?ﬂ%og&/ de in the presence &P di i sopropyl et hyl anPAEEBZ008(5E]024
Rf value: 0.3 (silica gel, dichloronethane/ methanol/conc. anmonia =
90:10:1) 5 Mass spectrum (ES1+): mz = 597 [ M+H (8)

N-(5-tert-butyl - 3- met hanesul phonyl am no- 2- net hoxy- pheny1) - 342- ( 4-

di met hyl am no- pi peridi n-1-y1)-pyrimdin-4-yl oxy]-4-nethyl -benzamde | 0
J-NNO NN ..- O HHr 10(reaction takes place in N, N-di nmethylformam de in

615 P s PN pggPA R SH RS iRo-Zmethon e metio ) % =
N-(5-ter t{-2|qldieW~(3f-metH§rﬁﬂ9§ﬁkﬂiﬁh%)yérﬂiﬂib}iﬂgﬁniﬂiﬁhh Yy HMRARY R4 - Met hyl - 342-

15(1- et hyl - pi peri di n-4-yl am no) - pyri m di n- 4-yl oxyl benzam de 9 0 H

(reaction take | ace in di methyl formam de at 50C) Mass spectrum (ESI +):
mz = 597 [ M+ )

N-(5-tertobity 0% hanesgl ptp\pnyl[ ani_no- 2- net hoxy- phenyl) - 4- net hyl - 3-
/S‘N N ~ I j\/mj
H /O H 2N N
(reaction takes place in N,N-dimethylformamide with diisopropylethylamine at
5  ambient temperature)
Re value: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
Mass spectrum (ESI™): m/z = 611 [M+H}"

(17) N-(5-tert-butyl-3-methanesuiphonylamino-2-methoxy-phenyl)-4-methyt-3-
10 {6-[methyl-(1-methyl-piperidin-4-yl)}-amino]-pyrimidin-4-yloxy}-benzamide

(reaction takes place in N,N-dimethylformamide with diisopropylethylamine at

ambient temperature)

Ry value: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
15 Mass spectrum (ESI'): m/z = 611 [M+H]"

(18) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-(trans-4-

dimethylamino-cyclohexylamino)-pyrimidin-4-yloxy]-4-methyl-benzamide

20 (reaction takes place in N,N-dimethylformamide with diisopropylethylamine at
40°C)
Mass spectrum (ESI™): m/z = 625 [M+H]"



[6-(1-meth i n-4-yl am no) - pyrlmd|n4yloxyl benzam de
2010/ 0260 128%8;55;0@2009/ 061024 ~ (react’Pon takes piace in t%‘éT’éﬁWﬁ@ﬁlﬁi’én

at anbient tenperature) HPLC (nethod 1): retention time = 2. 70 mi n Mass
spectrum (ESI+): mz =597 [MtH 5 (11)

N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 346- ( 4-

di met hyl am no- pi peridi n-1-y1)-pyrimdin-4-yl oxy] - 4-nmet hyl - benzam de
(reaction takes place in NN-dinethylforrnam de in the presence of

oo N BIR L S B SRSl i k) ot

N ( 5- tert{zqmemyi&metma%emhm@?wamd]@yammh%w HS@-&)éhﬂdeMM( R) - 3-

15d| met hyl am no- pyrrolidin-1-yl)-pyrimdin-4-yloxy]-4-methyl-benzam de 0 0
.NOH."0 reaction takes place in a mxture of acetonitrile and

N—rret hyl pyrrol fdj none in the presence of diisopropylethylam ne at anbi ent

t enper at uog 3 vaI ug Qr 4’%| ca gel,

di chl or onetthgr nig—= 90: 10: 0. 1) 20 Mass spectrum
(ESI+): mz H 597 [WwH
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 3464( S) - 3-

di met hy| qRaceforP¥kES biadlk iy NiNLdihidtiyiroFrh &hidie duith! R¥Ydro by hlgnzam de
5 40°0)
Ry value: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
Mass spectrum (ESI'): m/z = 597 [M+H]"

(20) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
10 {6-[methyl-(1-methyl-pyrrolidin-3-yl}-amino]-pyrimidin-4-yloxy}-benzamide

9] J
O\‘ I_,o o N
Sy N U
H § H - N
-~

N\“:/

(reaction takes place in N,N-dimethylformamide with diisopropylethylamine at

40°C)

Rr value: 0.3 (silica gel, dichloromethane/methanoliconc. ammonia = 90:10:0.1)
15 Mass spectrum (ESI*): m/z = 597 [M+H]"



2010/ 0260951 8PCT/ EP20091061024 reaction takes place in a m xture of
\;\?et gn?t rﬁ'%e2 01G26P2% et hyl pyrrolidi n(()nb7 lin the presence of PCT/EP2009/061024
di i sopropyl et hyl am ne at ambi ent tenperature) Rf value: 0.4 (silica
gel , dichl oronet hane/ net hanol / conc. ammoni a = 90: 10: 0. 1) 5Mass spectrum
(ESI+): mz = 597 [MtH  (14) _

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- met hoxy- pheny1) - 4- chl or o- 346-
(1-net hyl - pi peri di n-4-yl am no) - pyri m di n-4-yl oxy] -benzanide o HNN C
10(reacti|g:)n t akes place w thout additional base with 2.5 equival ents of
1- et hyl -—’@%‘gigdl n-4-ylamine in acetonitrile at 60C) Rf value: 0.3
(silica F(25:5:0.1) Mass

X : X DU giteny 1) - 4- chl or o- 342-
1L.NO) - pyr| m d| n-4-yl oxykbenzam de

[ additional base with 2.5 equival ents of
[ ncacetonltrl I ell/\NBOC) Rf value: 0.4

(silica gel, dichloro %a n h@.qp ammonia = 95:5:0.1) Mass
spectrum (ESI+): mz :"’.Irlylg ﬁCI mﬁ/

5 1.5 ml trifluoroacetic acid are added to 433 mg tert-butyl 4-{4-[5-(5-tert-butyl-3-
methanesuIphonylamino-2—methoxy—phenylcarbamoy!)—z-methyl-phenoxy]-
pyrimidin-2-yl}-piperazine-1-carboxylate in 5 mi dichloromethane, and the
reaction mixture is stirred for 3 h at ambient temperature. Then the colourless
solution is evaporated down, combined with diethyl ether and stirred overnight

10 at ambient temperature. The precipitate formed is suction filtered and dried in
the desiccator.

Yield: 299 mg (68 % of theory)
Mass spectrum (ESI*): m/z = 569 [M+H]*

15 The following compounds are obtained analogously to Example 5;in a
departure from the method described, some of the following compounds were

isolated as bases after aqueous working up and chromatography on silica gel:

(1) N;(S-tert—butyl—3-methanesulphonyiamino-2-methoxy—phenyl)-4-methy|—3—(6-
20 piperazin-1-yl-pyrimidin-4-yloxy)-benzamide

NH
o [ § 3

Ry value: 0.2 (silica gel, dichloromethane/methanol/conc. ammonia = 901 0:1)
Mass spectrum (ESI*): m/z = 569 [M+H]*

25 (2) N~(5~tert—butyl—3—methanesulphonylamino-2-methoxy—phenyl-)-4~methyl-3—[6-

(piperazine-1-carbonyl)-pyrimidin-4-yloxy}-benzamide x trifluoroacetic acid



(16) N-(5-tert- 3- et hanesul phonyl am no- 2- met hoxy- phenyl - et h -3-
{2-] met h%b%g%%&%h% pi peridin-4-yl)- alﬁ?nonyri m di n- 4-yl ox‘%/ﬁ? e%??%’ﬂ?
(reaction takes place in N, Ndi net hyl formam de with diisopropyl et hyl am ne
at Sanbient tenperature) Rf value: 0.3 (silica gel,

di chl or onet hane/ nmet hanol / conc. anmmoni a = 90: 10: 0. 1) Mass spectrum (ESE'):
mz = 611 [ MtH] (17)

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- et hyl -

10{6-[ met hyl - (1- et hyl - pi peri di n-4-yl)-am no] - pyrim di n-4-yl oxy) - benzam de
(reaction takesyplace in N, N-dinethylformam de with diisopropyl ethyl am ne
at anbi ent tenperature) Rfd/alue 0.3 (silica gel,

di chl or onet J@an t hianol /c§wo = 90:10:0.1) 15Mass spectrum
o1 N

(ESl +) rﬂ/ﬁ‘N
N-(5-tert-butlyl o3- ul Ry | hriNY- 2- et hoxy- phenyl ) - 342- (trans- 4-

di met hyl ami no-€ycl ohexyl am no) - pyri mdi n-4-yl oxy] 4 nethyl-benzam de

20(r eact irgRafakes ( Qh&%ﬂdk%&@t%%ﬁﬂétﬁﬂd@&w%nﬁm&ﬁ 010 [\

di i sopr opl\%/l et hyl am ne at 40C) Mass spectrum (ESI

N-(5-tert %tSPPCtQJTﬁ\éEWahgs’aF&%ﬁMﬁh‘ﬂn no- 2- met hoxy- pheny1) - 4- net hyl - 3-
12- Ernet hyl - (1- met hyl - pyrrol i di n- 3-y1) - am nokpyri m di n- 4-yl oxyl - benzam de
(reaction_takes place in N, Ndi nethyl formam de with dii sopron%yl et hyl am ne

at 5 40C 3R %ﬁrgeutylfﬁ -me f@lnﬁﬁ@fah@'mlamlﬂ@@ﬁn@h@m@mwwlm& # conc.
amoni a idrakAeOi-darb MRS\ PRAGh AN FBEdzarii€ = 597 [ MrH]

0
0. /é\ 1 O\{/\HJ\
°S. = N
H 0 H CIN,;VN k/NH

Ry value: 0.2 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI*): m/z = 617/619 (CI) [M+H]"

(19)

16
(4) N-(5—tert~butyl-3-methanesuIphonylamino—2—methoxy—phényl)—3—(2~piperazin-
1-yl-pyrimidin-4-yloxy)-4-trifluoromethyi-benzamide x trifluoroacetic acid

NH
e
L{Y
_N
0.0 0
s a
<N H
H F
.0
FF

Rt value: 0.5 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
15 Mass spectrum (ESI"): m/z = 623 [M+H]"

{5) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-(2-
piperazin-1-yl-pyrimidin-4-yloxy)-benzamide



(20) N-(5-tert-butyl-3- nethanesulphonylanlno 2- met hoxy- phen _ﬁ neth I-3-
10{64netHyPZPimﬁgpﬁ§l-pyrrol|d|n 3-y1)Y3mi no] - pyri mi di n- 4- y%% §P2 Ade
(reaction takes place in N, N-dinethylformam de with diisopropylethylanlne
at 400 Rf value: 0.3 (silica gel, dichloronethane/ nethanol/conc.
ammonia = 90:10: 0. 1) 15Mass spectrum (ESI+): mlz = 597 [MtFi] Exanple 5
N-(5-tert-butyl-3-net hanesul phonvl am no- 2- net hoxy- phenyl) - 4- net hyl - 3( 2-

pi perazi n-1-vl -pvrim di n-4-yl oxy)-benzam de x trifluoroacetic acid 51.5
m trifluoroacetic acid are added to 433 ng tert-butyl

4-{445- (5-tert-butyl - 3- NH

met hanesul phonyl am no- 2- nENhomx}bhenylcarbanDyl) 2- et hyl - phenoxyl pyri m di
n-2-yl | - pi perazjfe-1-car oiyfate in 5 m dichloronethane, and the reaction
m xture is stifred fgr 3 anbi ent tenperature. Then the col ourl ess

sol ution DS$EVa:; ated do conbined with diethyl ether and stirred

over ni ght ADat ~gfbingn erature. The precipitate fornmed i s suction
filtered andHdrigedtn @ siccator. Yield: 299 ng (68 % of theory) Mass
spectrum (ES1+J: mz = 569 FN%FU 15The fol |l ow ng conpounds are obtai ned
anal ogoust Yak@: @qmaegeﬁ d.bﬂb@n@%wewétﬁaﬁ&uaah& BB QGodRspr | bed, sore

of the follow ng ounds were isol ated as bases after aqueous vvorkl ng up
and chrorM@%?g’-‘rp&EﬁWgESls ) m/g z §§8/591 (CI) [M+HY)

N-(5-tert-butyl-3-net hanesul phonyl ani no- 2- met hoxy- pheny1) - 4- met hyl - 3- ( 6-
20pi perazin yrimdin-4-yl oxy)-benzam de Rf value: 0.2 (silica gel,

di chl. dr orfél Néﬁ'é?rh&'tﬁ'a?rrﬁleﬁméumﬁ‘mﬂﬁm'&o‘Q‘ gthory-phenyAsksmepwEB(2m (ESI +) :
!,.m z = 56%iddvidih-1-yimethyl-pyrimidin-4-yloxy)-benzamide

s EL 2oqeae’

Ry value: 0.2 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
Mass spectrum (ESI"): m/z = 583 [M+H]"

10
(7) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-(6-
piperazin-1-ylmethyl-pyrimidin-4-yloxy)-benzamide |

R; value: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
15 Mass spectrum {ESI*): m/z = 583 [M+H]"

(8) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methoxy-3-
{2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide

o (\NH
O\‘ :,O O N N\)
~SN N \E/\”/
H 5 H =~ N
g 7



WO 2010/ Q / EP2009/ 061024 Rf_ value: 0.2 (silica ge

di chl ororﬁ?@géﬁﬁganol /conc. ammoni a'™® 90:10: 1) Mass spec??t(ﬁ?%@g@ﬁj"M
mz = 597 [ MtH] 5(3)

N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 346-
(pi perazi ne-1-carbonyl)-pyri m din-4-yl oxyl -benzam de R1 value: 0.2 (silica
gel, dichl oronet hane/ net hanol /conc. ammonia = 90: 10: 1) Mass spectrum
(ES1): mz = 617/619 (CI) [I\/H—I] 10 (4)

N-(5-tert e hon

o 2- et RORPELAG B8 a0 o3 61 BRI DB CADS: Frimenia S A0EIGA-1

4-trifl uovsssdgertrubeEsMmA =586 [M+H]t uor oacetic acid CNH N O F F Rf
value: 0.5 (silica gel, di chI or onet hane/ met hanol / conc. anmonia = 90: 10: 1)
15Mass spectrum (ESI+): nz 623 [ MtH  (5)

N- ( 5- tert(eput(wtersbugt Mmmﬂa@b@nwmme Zm@BbH%MeWWe} agfl or o- 3- ( 2-
pi per azi n i benza val ue: (SI lica gel,

di chl. ar orﬂé‘feﬁé T‘E@L r@Hﬁé ‘% %tr'féorf?c?\?&saé"‘%pect rum (ESI +):
mz = 589/591 ) [MtH] 5(6)

N ( 5- tert but y}q 3- net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl - 3- ( 2-

pi per azi n- 1Oyl ylepyri m di n- 4- yI oxy)-benzam de Rf value: 0.2 (silica
gel, di chP afq] n| a = 90:10:0.1) Mass speck-w
(ESr). mf N58 @ l\/NH

Mass spectrum (ESI"). m/z = 582 [M+H]"

(10) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi)-4-fluoro-3-(2-
10 piperazin-1-yl-pyrimidin-4-yloxy)-benzamide x trifluoroacetic acid

Ry value: 0.1 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI"): m/z = 573 [M+H]"

15 (11) N-(5-tert-butyi-3-methanesulphonylamino-2-methoxy-phenyl)-4-bromo-3-
(2-piperazin-1-yl-pyrimidin-4-yloxy)}-benzamide

R¢ value: 0.35 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI™): m/z = 633/635 (Br) [M+H]"

20
(12) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-chloro-4-
methyl-5-(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide



(7)

N-(5- tert\"“"E))uzt0 qoz\jeog%t hanesul phonyl am nd?2- et hoxy- phenyl) - 4P%?'F%ﬂ09"§64(%4
pi perazi n-1- yI met hyl - pyri m di n- 4-yl oxy) - benzam de Rf value: 0.3
(silica gel, dichloronethane/ nethanol/conc. ammonia = 90:10:1) 15Mass
spectrum (ESI+): mz = 583 [ MtH  (8)

N-(5-tert-butyl-3-nethanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hoxy- 3-
(2-pi perazin-1-yl -pyrimdin-4-yl oxy)-benzam de Rf value: 0.6 (silica
gel , dichl oronmet hane/ net hanol / conc. ammonia = 90: 10: 0. 1) Mass spectrum
(ES1): mlz = 58% [ MtH| (9)

N-(5-tert-buty - met hanesul phony, iho- 2- met hoxy- phenyl ) - 4- et hyl - 3- ( 2-
5pi perazi n: -y - pyri @i nyA4- W oxy) - benzami de x trifluoroacetic acid
Mass spectriug ‘ = T MFHr (10)

N- (5-tert-bullyl 03- I yl ami no- 2- net hoxy- pheny1) - 4- f | uor o- 3- ( 2-
10pi per azi n- 1- yI pyrim I| n- 4-yl oxy) -benzam de x trifluoroacetic acid Rf
value: 0.1 (silica gel, “di chl oronet hane/ met hanol / conc. anmmonia = 95:5:0.1)

Ma?; tspe?%fgw:xel(ﬁsl(mhca gdl Zd]éi}l&?)&eﬁﬂ\dhbﬂmétﬁéﬂeﬂlb?r%c amm%nla I9)5 540 b) 3
ert-bu nesu net hox en r ono- 3-
( 2- pi perMsﬁ%’ Wurg&ggﬁl m/ﬁ“%@%ﬁgﬂ)wﬁ@hm de >Fl%f IOval ﬁe 0.35 (silica

gel, dichl oromet hane/ net hanol / conc. ammonia = 95:5:0.1) Mass spectrum

+) .
( ESI )5 rﬁ%) N- (? f?é:l)"( b!ﬁa 3(me ha M;ﬂ{)hozn?/!am%-%or%gt f‘.?}»(zye-s;?hgeSr1%arI;53E)ﬂcl:j-[)/roE-zli)-2 009/,061024

methyl-5-(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide

o o (" NH
Oc N O N N\)
~Sy N = \ll/

-~
F

Rr value: 0.3 (silica gel, dichioromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI'): m/z = 587 [M+H]"

10
(14) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyi-3-
[2-(N-methyl-N-piperidin-4-yl-amino)-pyrimidin-4-yloxy]-benzamide

gﬁ*@&* o)

Ry value: 0.1 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
15 Mass spectrum (ESI): m/z = 597 [M+H]"

(15) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-ethyl-5-(2-
piperazin-1-yl-pyrimidin-4-yloxy)-benzamide.

o 0 (\NH
~
d‘S\N/iSNJKCHO\iN/YN\)

H H

/O = N



C R val wﬁggmg@? i ca gel, dichloronethane/ nethanol /conc.
95: 5: 0. 1) Prum (ES1+): mz = §63/605 () [MHr 5('1%‘5/EP2009/061024

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 341uor o- 4-
met hyl - 5- (2- pi perazi n-1-yl - pyri m di n-4-yl oxy)-benzam de R1 value: 0.3
(silica gel, dichloronethane/ nethanol/conc. amonia = 95:5:0.1) Mass
spectrum (ESI+): mz = 587 [MH 10 (14)

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) 4 nethyl- 3-

2- (N- et byl i pe. am no r|m i n-4-yl oxykbenzam de

val ue: 0. Vet PadSled o8l AicHiprie iR AR arto B ~aron b -

90: 10: 0 Waéﬂxﬁ&ﬁrumqesry wive CEsSBHM+HY 2 = 597 [MrH*  (15)
N-(5-tert-butyl-3-nethanesul phonyl anm no- 2- net hoxy- pheny1) - 4- et hyl - 5- ( 2-
pi perazin-1-yl - pyrim di n-4-yl oxy) - benzam de Rf value: 0.4 (silica gel,
<r:|n|( chl or5 gmﬂﬁmmsﬁéfﬁblhtﬁl@h{eﬂm@sulﬁﬁﬁmﬂﬂrﬁno -2%hethoR-ghenyBsssmegess um (ESI +) :

; =
N- ( 5- tserﬁzﬁﬂpﬁnd'%’4ﬁ@ﬁ’ﬂ'gﬂ)eé>ﬁ|"ﬂﬂ'8“n‘§7w8ﬁ]r'?@"éa"ﬂ'g?hoxy phenyl )

4- et hyl - 35[ 2- (\i erl d| n-4-yl am no) - pyri m di n- 4-yl oxyl - benzam de Mass

e

spectrum (ESI +): z 583 [M' - Hr (17)

N-(5-tert- btuty rre'rohanesul phonyl am no 2- met hoxy- phenyl) - 4- net hyl -

10[ 6- (pi pewtsdl s 42 LR 4-yl oxy] - benzami de x trifl uoroacetl c
acid Mass Gpkct urﬁ',(E Z = M- Hr (18)
N-(5-tert-butyt3-neth P Ia ! 2- met hoxy- pheny1) - 4- net hyl - 3-

15(6- pi p‘?\ﬁésds's%eé‘tré.’rk élh |m/£yl’5IS%1[EAI n]4 yl oxy) - benzam de

( 17) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi)-4-methyl-3-

10 6-(piperidin-4-ylamino)-pyrimidin-4-yloxy]-benzamide x trifluoroacetic acid

:
1]
—S. /E {j\
i
o]
/UU N\ N
Mass spectrum (ESI"): m/z = 583 [M+H]"

(18) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
15 (6-piperidin-4-yImethyl-pyrimidin-4-yloxy)-benzamide

Q0 0
H
e NN NH

Mass spectrum (ESI*): m/z = 582 [M+H]"

(19) N-(5-tert-butyl-3-methanesulphonyiamino-2-methoxy-phenyl}-4-methyl-3-
20  (2-piperidin-4-ylmethyl-pyrimidin-4-yloxy)-benzamide

0 g
H
0 N NH



?i\/ﬁi—ﬂo S “Wwo 2?%@605% .--ON ... N, , NH 17Iyass spectrum ( ESI +)PCT%I§2069)%§‘I2024
N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl - 3-

20( 2- pi peri di n-4-yl met hyl - pyri m di n-4-yl oxy) - benzam de HPLC (et hod 1):
retention time = 2.72 mn Mass spectrum (ESI+): mz = 582 [ WHY (20)
N-(5-tert-butyl -3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- net hyl - 3-
5(2- pi peri di n-4-yl met hyl - pyri di n- 4-yl oxy) - benzam de HPLC (nethod 1):

retentio i =, 2.31 mn.Mass s rum (ESI+): mz = 581 [ MrHr 10(21)
N-(5-ter D_-"%)ltfrcrﬁ’f’?@‘??lrﬁﬁ%tﬁ@é‘lﬂ %ﬁ%ﬁf i"b- 2- met hoxy- phenyl ) - 3- net hyl - 5-

[ 2- (pi perMassepetraa(bony Im/z pyaszivaHn- 4- yl oxy] - benzami de x trifluoroacetic
aci d

(20) N-(5-tert-butyl-3-methanesulphonylaminc-2-methoxy-phenyl)-4-methyi-3-
5  (2-piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide

Q.0 0
H
_Q N NH

HPLC {method 1): retention time = 2.31 min
Mass spectrum (ESI™): m/z = 581 [M+H]"

10 (21) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)}-3-methyl-5-

[2-(piperazine-1-carbonyl)-pyrimidin-4-yloxy]-benzamide x trifluoroacetic acid

R value: 0.45 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/water/ trifluoroacetic acid = 50:50:1)
15  Mass spectrum (ESI): m/z = 597 [M+H]"

(22) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-methyi-5-
(2-piperazin-1-ylmethyl-pyrimidin-4-yloxy)-benzamide

/S\\\N N O /N N

20 Ryvalue: 0.5 (Reversed phase ready-made TLC plate (E. Merck),
acetonitrile/fwater/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI*): m/z = 583 [M+Hj"



R1 val ue: 8 %Reversed phase ready-made TLC plate (E. Merc Ké _

acet oni t r{’ (%0\7\%{ 2095 ¢ ri f| uoroacetic aci’d = 50:50: 1) 15Mass RpHERZA9R061024
(ESI+): mz = 597 [ MtH (22)
N—(5-tert-buty|-3-nethanesu|phonylanino-2-nethoxy-pheny|)-3-nethy|-

(2-pi perazin-1-yl met hyl - pyri m di n- 4-yl oxy) - benzam de 20Rf value: 0.5
(Reversed phase ready-nade TLC plate (E. Merck), acetonitrile/mater/
trifluoroacetic acid 50:50:1) Mass spectrum (ESI): mz = 583 [ MtHr

(23) N-( ert but I-3 nethanesulphon | ami no- 2- met hoxy- henyl) 4- et hyl - 3-

[2- (pyrr d#h“ﬁer’y U BV HP P I 34{”'9? 8xr9ftheé¥rﬁmﬂvaé4 methy “#PLC (et hod
1) . ret enbi(@prdivimes- fﬂa.aur@p timidin-MBfoxySRaEhimig (ESI+): mz = 569 [ MrHr

(24) N-(5-tert-buty anesulphonylanlno 2- met hoxy- phenyl) 4- et hy1- 3-
12- (et hyl - pyrretli di n-3-yl -am no) - pyri m di n- 4-yl oxyl - benzam de 10Rf val ue:
0.3 (silica gel d|cgloronethane/nethanol/conc ammoni a = 90: 10: 0. 1) Mass
spectrum ( m z 583 [ MtHr H (25)
N—(5-tert/ﬁhn : 0- 2- met hoxy- phenyl ) - 4- et hyl -
[2-(nethy|-%ﬁp90idﬁn- amQo- pyjym di n- 4-yl oxy] - benzani de 15  Rf
value: 0.2 (silica gel, "di chl oromet hene/ net hanol / conc. ammoni a =

90:10:0. 1o 38 RBS T MUl - i, 597 [MHH

5  Mass spectrum (ESI*): m/z = 569 [M+H]"

(24) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
[2-(methyl-pyrrolidin-3-yl-amino)-pyrimidin-4-yloxyl-benzamide

i |
Sy . o /N?(N
OH 4 H N
- = H

10 Ryvalue: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
Mass spectrum (ESI"): m/z = 583 [M+H]"

(25) N-(5-tert-butyl-3-methanesuiphonylamino-2-methoxy-phenyl)-4-methyl-3-
[2-(methyl-piperidin-4-yl-amino)-pyrimidin-4-yloxy}-benzamide

9 i O N Ill
/S\\“N N < \I/
OH H '
0 N NH

Rr value: 0.2 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:0.1)
Mass spectrum (ESI™): m/z = 597 [M+H]"

15

(26) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
20  [6-(pyrrolidin-3-ylamino)- pyrlmldln 4-yloxy]-benzamide

T

,{,0:



(26) N-(5-tert- butg - 3- met hanesul phonyl am no- 2- met hoxy- pheng@) - met hyl - 3-
20[ 6- ( pyr VO120H9/P2E89%| ani no) - pyri m di n-#2yl oxy] - benzam de /5%‘198’06@22
(silica gel, dichloronethane/nethanol/conc. ammonia = 90:10: 0. 1) Mass
spectrum (ESr): mz = 569 [ MtHr (27)

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- chl or o- 346-
5(pi peridi n-4-ylam no) - pyri m di n-4-yl oxyl - benzam de Rf value: 0.1
(silica gel, di chI or onet hane/ met hanol / et hanol ic ammonia = 95:5:0.1) Mss
spectrum ES| +): mz = 603/605 (Oaﬂ# M-H] 10 (28)

N-(5-tert fwawwé’(ﬁﬂé@awa@ie@em'awmm MethaoeHsoRe AMpeEa 7190: WG h) or o- 342-
(piperi dlmagg%;e@ﬂh,ﬂqksp b=y (i yjoxy| - benzam de Rf val ue: 0.2
(silica gel i chl orone hane/ met hanol /[ met hanol i ¢ anmonia = 1590: 10: 0. 1)
Mass spectrum (ESI+): nlz 603/605 (C) [MHr (29)

N- (5- ter tobpybeh- H@&h@ﬁ%ﬁ%@@&mu&mnﬁtﬁo%rﬂ%e%ghéﬂw%moréacﬂal oro- 3-(2-
pi peri din-4-yl met hyl - di n-4-yl oXy) - benzam de Rf value: 0.05
(silica délpe”@jﬂtf’fh!ﬂ@f‘tﬁ‘ WHREmEYiRaYldienzamisenol i ¢ anmoni a = 95:5:0.1) Mass
spectrum (ESO . m.z 601/ 603 (C) [ MtH|

H
e N
o
Ry value: 0.1 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)

Mass spectrum (ESI"): m/z = 603/605 (Cl) [M+H]"

10
(28) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-[2-
(piperidin-4-ylamino)-pyrimidin-4-yloxy]-benzamide

ﬁ CCLCE Ch

Rf value: 0.2 (silica gel, dichloromethane/methanol/methanolic ammonia =
15 90:10:0.1)
Mass spectrum (ESI™): m/z = 603/605 (CI) [M+H]"

(29) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

0 o
1
_0 o SN NH

R value: 0.05 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum (ESI™): m/z = 601/603 (Cl) [M+H]*

20



30
§\I—()5 tertwgm?lo%ﬁoﬁ"ét hanesul phonyl am nB92- net hoxy- pheny1) - 4£¢HEB22H61924

pi peri di n-4-yl net hyl - pyri m di n-4-yl oxy) - benzam de Rf val ue: 0.05
(silica gel, dichloronethane/ nmethanol/nmethanolic amonia = 595:5:01) Mss
spectrum (ESI+): mz = 602/604 (d) [MH (31)

N-(5-tert-butyl -3-net hanesul phonyl am no- 2- net hoxy- pheny1l) - 4- chl or o- 342-

(pi peridin-4-yl am no) - pyri di n-4-yl oxyl - benzam de 10 Rf vaI ue: 0.1
(silica il chl or onet hane/ met hanol / met hanol i ¢ ammnia = 90:; 10: 0. 1) Mass
spect rum ‘(%EBN ’HBEW 3 gphangaulpeenylanpg-sihgsy-phenyl)-4- Shioro-3-(2-

N-(5- tertp.lbggﬂ(yr{ 4&@},%@%%,@]& ?%ﬁ@nﬂdget hoxy- phenyl ) - 4- chl or o- 3- ( 6-

pi perazin-1-yl nethyl - pyri m di n-4-yl oxy) -benzamide CIAMN | C Rf val ue:
0.1 (silica ge i chl or onet hane/ met hanol / net hanoli ¢ ammonia = 95:5:0. 1)

20Mass spectru ESI +) mz = 603/605 (C) [ MH

Rr value: 0.05 (silica gel, dichloromethane/methanol/methanolic ammonia =
5 95:5:0.1)
Mass spectrum (ESI"): m/z = 602/604 (CI) [M+H]"

(31) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-[2-
(piperidin-4-ylamino)-pyridin-4-yloxy]-benzamide

R value: 0.1 (silica gel, dichloromethane/methanol/methanolic ammonia =
90:1 0.0.1)
Mass spectrum (ESI*). m/z = 602/604 (Ci) [M+H]"

10

15 (32) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chioro-3-(6-
piperazin-1-ylmethyl-pyrimidin-4-yloxy)}-benzamide

5 J\@ T

R¢ value: 0.1 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
20  Mass spectrum (ESI): m/z = 603/605 (Cl) [M+H]*

(33} N-(5-tert-butyl-3-methanesuiphonylamino-2-methoxy-phenyl)-4-chioro-3-(6-
piperidin-4-ylmethyl-pyrimidin-4-yloxy)-benzamide



WO 2010/ 0%@%3@8@?/ EP2009/ 061024 9 -4N OH CI NNNH Rf value: 0.1 (silica
gel, dich 8/ met hanol / met hanol 1% ammoni a = 95: 5: 0. 1CVEB2009968824um

(ES1+): mz = 602/604 () [MH 5 (34)

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3- ( 2-

pi perazi n-1-yl met hyl - pyri di n- 4-yl oxy) - benzam de Rf value: 0.15
(silica gel, dichloromethane/ nmethanol/nmethanolic amonia = 1095:5:0.1)

Mass spectrum (ESI+): mlz = 602/604 (C) [MH  (35)

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3- ( 2-

pi perazi n-1-yl mgthyl - pyri m di n-4-yl oxy) - benzani de Rf value: 0.1 (silica
gel , dichl gr omethane/ met hanol / net hanol i ¢ anmmonia = 95:5:0.1) Mass spectrum
(ESI +): rﬂ/% = /60p (Cl) [ MrH 20(36)

N-(5-tert

gt\l “RET R 0- 2- net hoxy- pheny1) - 4- chl or o- 3- ( 6-
[1, 4] di azepaf- 1oyl Het hY yrugi i nl4: yhoxy) - benzam de

Ry value: 0.1 (silica gel, dichloromethane/methanol/methanolic ammonia =
956:5:0.1)
Mass spectrum (ESI"): m/z = 602/604 (C!) [M+H]*

(34) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyt)-4-chloro-3-(2-
piperazin-1-yimethyl-pyridin-4-yloxy)-benzamide

o}

S /5 i
S 0]
P =
oN N N
_0 g SN NH

R value: 0.15 (silica gel, dichloromethane/methanol/methanolic ammonia =
10 95:5:0.1)
Mass spectrum (ESI"): m/z = 602/604 (Cl) [M+H]"

(35) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-(2-
piperazin-1-yimethyl-pyrimidin-4-yloxy}-benzamide

( 0

(e}
1
35 5\ O.__N
&
oN N 2N
/O e N NH
Ci

Ry vaiue: 0.1 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum (ESI™): m/z = 603/605 (CI} [M+H]"

15

20 (36) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-(6-
[1,4]diazepan-1-yimethyl-pyrimidin-4-yloxy)-benzamide



WO 2010/ / EP2009/ 061024 N N N CINH Rf val ue:

gel , di cﬁﬁ@%@ﬁé&%ﬁ / met hanol / met hanol ¢ ammoni a = 95: 5: 0. 130TN5é%00§/B@1ﬁ2ﬁum
(ES1): mz = 617/619 (A) [MtH 5 (37)

N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3- ( 2-

[ 1, 4] di azepan- 1-yl net hyl - pyri di n- 4-yl oxy) - benzam de Rf val ue: 0.05
(silica gel, dichloromethane/ nmethanol/nmethanolic amonia = 1095:5:0.1)

Mass spectrum (ESI+): nlz = 616/618 (C) [MH "' (38)

N-(5-tert-butyl-3-net hanesul phonyl- 2- net hoxy- phenyl ) - 4- et hyl - 3- ( 2-

pi peridin-4- yI hyl - pyri m di n- 4-yl oxy) - benzam de 15 Rf val ue: 0.05

(silica gel I or omet hane/ nmet hanol / met hanol i ¢ ammonia = 95:5:0.1) Mass
spectrum ( SI z 567 | M+tH 20(39)
N-(5-tert % NZ‘\qret hoxy- pheny1l) - 3- (241, 4] di azepan-
N N
cl

Rr value: 0.1 (silica gel, dichloromethane/methanol/methanclic ammonia =
95:5.0.1)
Mass spectrum (ESI™): m/z = 617/619 (Cl) [M+H]"

(37) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-(2-
[1,4]diazepan-1-ylmethyl-pyridin-4-yloxy)-benzamide

O O

S. O

Losasaery
O ol N

Rr value: 0.05 (silica gel, dichloromethane/methanol/methanclic ammonia =
10 95:5:0.1)
Mass spectrum (ESI"): m/z = 616/618 (CI) [M+H]*

(38) N-(5-tert-butyl-3-methanesuiphonyi-2-methoxy-phenyl}-4-methyl-3-(2-
piperidin-4-ylmethyl-pyrimidin-4-yloxy)-benzamide

o o
\‘:Sl N 0] _N |
o _o H N NH

R value: 0.05 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum (ESI*): m/z = 567 [M+H]"

15

20 (39) N~(5-tert-butyl-3-methanesulphonyl-2-methoxy-phenyl)-3-(2-[1,4]diazepan-
1-ylmethyl-pyridin-4-yloxy)-4-methyl-benzamide



yl met hy| Q%’él di n- 4-yl oxy) - 4- net hyl - benzam de WO
2040/ 0260951 83P4908P2009/ 061024 R1 val¥de: 0.4 (Reversed phBSHEPR@Rsheede
TLC plate (E. Merck), acetonitril e/vvater/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ES1+): mlz = 596 [MtH 5 (40)
N-(5-tert-butyl-2-net hoxy- 3-nmet hyl sul phanyl net hyl - pheny1l) - 4- net hy1- 3- ( 2-
pi peridi n-4-yl nmet hyl - pyri di n-4-yl oxy) - benzam de HPLC (nethod 1):
retention time = 2.81 mn 10Mass spectrum (ESI+): nmz = 548 [MH (41)
N-(5-tert-butyl-3-nmet hanesul phonyl net hyl- 2- met hoxy- phenyl) - 4- net hyl - 3-
(2- pi peridin- | met hyl - pyridi n-4-yl oxy) - benzam de NH 15 Mass
spectrum (ES mz = 580 [ MtHr (42)
N-(5-tert- bu thoxy 3- et hyl sul phi nyl et hyl - pheny1l) - 4- net hyl - 3- ( 2-
ﬂr@mm benzani de’ 20 Mass spectrum ( ES1+):
N

K//NH

Ry value: 0.4 (Reversed phase ready-made TLC plate (E. Merck),

acetonitrile/water/ trifluoroacetic acid = 50:50:1)
Mass spectrum (ESI*): m/z = 596 [M+H]"

(40) N-(5-tert-butyl-2-methoxy-3-methyisulphanylmethyl-phenyl)-4-methyl-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

5”\@1@@

HPLC (method 1): retention time = 2.81 min
10 Mass spectrum (ESi"): m/z = 548 [M+H]"

(41) N-(5-tert-butyi-3-methanesulphonylmethyl-2-methoxy-phenyf)-4-methyi-3-
(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

9\/5 0
i S O
~ =

N NH

15 Mass spectrum (ESI™): m/z = 580 [M+H]"

(42) N-(5-tert-butyl-2-methoxy-3-methylsulphinylmethyl-phenyl)-4-methyl-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

20 Mass spectrum (ESI*): m/z = 564 [M+H]*



(43) N115-tert-hbutyl-3-(cycl opropanecarbonyl -am no) - 2-nmet hoxy-phenyll-4-
net hyl - 3-W?—2p9i1?18?q0§? n- 4- yi met hyl - pyri di%i- 4- yl oxy) - benzani deP(gT"E':’200I91‘r“9ﬁ@24
(method 1): retention time = 2.46 mn 5 Mass spectrum (ES1+): nlz = 571

[ W (44)

N-(5-tert-butyl-2-isopropoxy- 3-net hanesul phonyl am no- pheny1l) - 4- met hyl 3- ( 2-
pi peridi n-4-yl nmet hyl - pyri di n-4-yl oxy) - benzam de 10HPLC (nethod 1):
retention time = 2.55 mn Mass spectrum (ES1+): nfz = 609 [MH  (45)
N-(5-tert- 3ut y.1- 2- et hoxy- 3- met hanesul phonyl am no- phenyl) - 4- net hyl - 3- ( 2-

pi peri di i?2) YiladerhDvtylsriavaiopropapeeatihonybhanineyi2qaethoxyphetyliet hod 1)

r et ent i onmeihye3-22-Bipdadifiaty NG SRRIFH- 4416 whinidd Z = 595 [ MtH] (46)
N-[5-tert- bu?ﬁL?Z-BRet hox;:}( 3-( g%\gt hyl-?prg)gé%‘e- 1-dsé{JI phonyl am no) - phenyl ] 204
- met hyl - 3- ( 2- pi pexidi n- 4-yl net hyl - pyri di n-4-yl oxy) - benzam de WO

2010/ 026095185P EP209/ 061024 HPLC (nmethod 1): retention tine = 2.78
m n Mass spegtr ESIi) : n1§:623[I\/HrH] 5(47)

N-(5-tert N Rbu } 2> oxy- phenyl) - 4- net hyl - 3- ( 2-
pi peri di n-4-ylHetayl Hpyr 4ty oxy)- brazam de
HPLC (method 1}): retention time = 2.46 min
5  Mass spectrum (ESI*): m/z = 571 [M+H]"

(44) N-(5-tert-butyl-2-isopropoxy-3-methanesulphonylamino-phenyl)-4-methyl-
3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

0 0
RN N © “ 3
OH o H SN NH

10 HPLC (method 1): retention time = 2.55 min
Mass spectrum (ESI™): m/z = 609 [M+H]"

(45) N-(5-tert-butyl-2-ethoxy-3-methanesufphonylamino-phenyl)-4-methyl-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

N NH
15
HPLC (method 1): retention time = 2.45 min
Mass spectrum (ESI): m/z = 595 [M+H]"

(46) N-[5-tert-butyl-2-methoxy-3-(2-methyl-propane-1-sulphonylamino}-phenyl}-
20 4-methyl-3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide



Mass specgtr S1+): mz = 573 [ MtH] ' 10(48)

N-(5-ter t\B'Bt%‘%@E@p t hanesul phi ny1- 2- f€f hoxy- pheny1) - 4- met h§$ /BE3099/061024
pi peri di n-4-yl net hyl - pyri di n-4-yl oxy) - benzam de HPLC (nmethod 1):
retention time = 2.18 mn Mass spectrum (ES1+): mz = 550 [ MtH] 15 (49)

N- ( 3- net hanesul phonyl am no- 2- met hoxy-5-trifl uoronet hyl - phenyl y4-

nmet hy1l- 3- ( 2- pi peri di n-4-yl met hyl - pyri di n-4-yl oxy) -benzam de F F (50)
N15-t ert-butyl - 2- met hoxy- 3- ( propane- 2- sul phonyl ani no) - phenyl j - 4- net hyl 3- (2
- pi peridi n-4-yl met hyl - pyri di n-4-yl oxy) - benzam de HPLC (method 1):
retention time = 2386 mn 5 Mass spectrum (ES11: mz = 609 [ MH (51)
N-(5-tert-butyl -3-gycl 08ropanesul phonyl am no- 2- net hoxy- phenyl ) - 4-

met hyl - 3- ( 2- pii er - 43yl met hyl - pyri di n- 4-yl oxy) - benzam de 10HPLC

(et hod 1)~ "RATHOM N g i s spectrum (ESI+): mz = 607
[MFH (52) 3('2-azepan- me -p HN- 4- y1 oxy) - N- (5-tert - but yl - 3-
met hanesul phonyl am no- 2- net’hoxy- pheny1l) - 4- net hyl - benzam de 15 Rf val ue:
0. 05 (silHmac ghéthodh ; hétentsiEirhanel refhiyanol / met hanol i ¢ ammoni a = 90: 10: 0. 1)

Mass spectrum (ESI™): m/z = 623 [M+H]"

5  (47) N-{5-tert-butyl-3-isobutyrylamino-2-methoxy-phenyl)-4-methyi-3-(2-
piperidin-4-ylmethyi-pyridin-4-yloxy)-benzamide

0 .0
RO 0w
H o H N NH

Mass spectrum (ESI*): m/z = 573 [M+H]"

10 (48) N-{5-tert-butyl-3-methanesulphinyl-2-methoxy-ghenyl)-4-methyl-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

o
0
o _o H s N NH

HPLC (method 1): retention time = 2,18 min
Mass spectrum (ESI™): m/z = 550 [M+H]*
15
(49) N-(3-methanesulphonylamino-2-methoxy-5-trifluoromethyl-phenyl)-4-
methyl-3-(2-piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide

F._F
F

O O

1%
_0 N NH

HPLC (method 1): retention time = 2.27 min
20 Mass spectrum (ESI'): m/z = 593 [M+H]"



Mass spectrum (ESI + % mz = 595 [ MtHr 20(53)

3- (2- azep¥R24140%68hy | - yr| m di n- 4-yl d%9) - N- (5-t ert - but y1- FCT/EP2009/061024
met hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- net hyl - benzam de WO

2010/ 026095187PCT/ EP2009/ 061024 Rf value: 0.1 (silica gel,

di chl or onet hane/ net hanol / net hanol i ¢ ammoni a = 90: 10: 0. 1) Mass spectrum
(ESL.): mz = 596 [ MH (54)

3- (6-azepan-4-yl net hyl - pyri m di n- 4-yl oxy) N-(5-tert-butyl-3-

met hanesul | am no- 2- net hoxy- phenyl) - 4- net hyl - benzar ni de

R
val ue: (rgq[é' teétablﬁﬂﬁ-m&tf@ﬁv@r(amﬂaﬁéuwpﬁﬂﬁ@rM@hﬁ@ﬁH Methyimoni a =

1090: 10: %Jz) Rin-SRRRdth Erld)ioxyivenzamiae [ MrH (155)
N ( 3- et hanes'?ﬁ(phpny amﬂ?yg met 8);({/)1 SnFZ)%nt af | uor oet hyl - pheny1l) - 4-

met hyl - 3- ( 2- pi pérgdi n- 4-yl met hyl - pyri di n- 4-yl oxy) - benzam de F F Mass
spectrum (ES1+): = 643 [ MtH] Exanpl e 6

N-(5-tert- bLﬁPyl honyl am no- 2- net hoxy- phenvl) - 3- net hyl -
20( pyri di h74 7 W 26095188PCT/ EP2009/ 061024

HPLC (method 1): retention time = 2.56 min
5  Mass spectrum (ESI*): m/z = 609 [M+H]"

{51) N-(5-tert-butyl-3-cyclopropanesulphonylamino-2-methoxy-phenyl)-4-
methyl-3-(2-piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide

! 0
vV oN N a
o H N NH

10 HPLC {method 1): retention time = 2.51 min
Mass spectrum (ESI'): m/z = 607 [M+H]"

(52) 3-(2-azepan-4-ylmethyl-pyridin-4-yloxy)-N-(5-tert-butyl-3-

methanesulphonylamino-2-methoxy-phenyi)-4-methyl-benzamide

O O

1]
/&S')\ﬁ Ek@ 7 NH
0 N

R value: 0.05 (silica gel, dichloromethane/methanol/methanolic ammonia =
90:10:0.1)
Mass spectrum (ESI*): m/z = 595 [M+H]"

15

20 (53) 3-(2-azepan-4-ylmethyl-pyrimidin-4-yloxy)-N-(5-tert-butyl-3-

methanesulphonylamino-2-methoxy-phenyl)-4-methyl-benzamide



200 nmg 4-] ridine, 20 pl 2,2,6,6-tetranethyl heptan-3, 5-dione and 35 ng
copper(l)@@ﬁ%ﬁ%ﬁ%ﬂﬁ§e added under argolf’to 200 mg N-(5-t ert PUEH?A08061024
met hanesul phonyl am no- 2- net hoxy- phenyl) - 3- hydr oxy- 5- net hyl - benzam de 5 and
325 ng caesium carbonate in 4 m N, N-di net hyl formam de. The reaction

m xture is heated to 160C and stirred for 1 h at this tenperature. After
cooling to anbient tenperature the dark reaction mxture is mxed with

wat er and extracted with ethyl acetate. The conbi ned ethyl acetate
extracts are washed with saturated aqueous sodi um chl oride solution, dried
on magnesi um sutphat e 10and evaporated down. The flask residue is
chronatogrqghe hroggh a silica gel colum w th dichl oronet hane/ net hanol
(99:1->90:%h). el df 112 (47% of theory) Rf value: 0.75 (silica gel,
dichloroneq)a' a : S8\ spectrum (ES11: mz = 484 [MtHr 15
Exanple 7 ° % o N NH

645- (5-tert-butyl - 3- met hanesul phonylam no- 2- net hoxv- phenyl am nocar bonyl) -2
- met hy| - pryeaREy b 1RYiddgdl] dcrlomdaRantimhéathacoltdiRidont amngﬁia =2065 1y

6- chl or o- pyri m di n-4-carboxylic acid-nmethylam de are added under argon to
140 ny Néahqgﬂi-butyl-3-nethanesu|phonylanino-2-nethoxy-pheny|)-3-

hydr oxy- 4na®tdhebtrianzem: 4o argbed Mg pot assiumtert-butoxide in 2 m N N
di met hyl f ormam de, and the reaction m xture is stirred for 20 h at anbi ent
tenperature. Then it is nmixed with water and extracted with ethyl acetate.
The 25 cqghy @@aﬁp@ﬁ%—ﬁﬁr@&?ﬁyrﬁﬁiﬁfnaﬁ-yl%xﬁ[@(m M.th saturated aqueous
sodi um chl ori de solution, dried on nma neS|un1squ%ate and evapor ated down.
‘The fl asknptEanepyiphpaylamingrixtsiioxytrdandhd-anadiylibeazagaife col unm wit h

{ cycl ohexane/ et

1 9
YNV
-0 N N NH

R value: 0.1 (silica gel, dichloromethane/methanol/methanolic ammonia =
10 90:10:0.1)
Mass spectrum (ESI"): m/z = 596 [M+H]"

(55) N-(3-methanesulphonylamino-2-methoxy-5-pentafiuoroethyi-phenyl)-4-
methyi-3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy}-benzamide

N NH
15
Mass spectrum (ESI*): m/z = 643 [M+H]"

Example 6
N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-methyl-5-

20 {pyridin-4-yloxy)-benzamide




acetate (40 60- >20: 80) as eluant. The chromatography product is stirred
with tertYRAPRECRYI et her, suction fil8fered and dried. Yi TEVERZWOREIQA6%
of theory) Rf value: 0.22 (S|I|ca gel, petroleumether/ethyl acetate =

1:2) 5 Mass spectrum (ESI+): mz = 542 [ MtHr The fol | owi ng conpounds are
obt ai ned anal ogously to Exanple 7: (1)

N-(5-tert-butyl -3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl - 346-

10( mor phol i ne 4-carbonyl)-pyri m di n-4-yl oxykbenzam de Rf val ue: 0.55
(silica gel, dichloronethane/ nethanol = 95:5) Mass spectrum (ESI+): mz =
598 [ MtH] 15(2)
N-(5-tert-butyl-3-met hanesul phd
(4- net hyl - pi per azi ne- 1- carbon
0.45 (sillca gel , dichl or.opgttis

yl am no- 2- met hoxy- phenyl) - 4- net hyl - 346-
pyfi ni di n- 4-yl oxy] - benzani de Rl val ue:
mz = 611 [ MrHr 20 (3) OH

0] : 10) Mass spectrum (ESI +):
N-(5 tert-butyl - 3-nmet hanesul pﬁonyl am ng- 2- nﬁxy- phenyl) - 3-fl uor o- 4-
met hyl - 542- (4- et hyl - pi per azi n- 1-yl net hyl ) - pyri m di n- 4 yl oxykbenzam de
(reacti g Bhogio, SR UCHARR BT ST L 5,
Mass specoppenijdBiie mre ad@Lb JrideH] argon 1§ 4200 mg N-(5-tert butyl-3-
e St RGBT BB e oo (2
5 and 325 mg caesium carbonate in 4 mi N,N-dimethyiformamide. The reaction
mixture is heated to 160°C and stirred for 1 h at this temperature. After cooling
to ambient temperature the dark reaction mixture is mixed with water and
extracted with ethyl acetate. The combined ethyl acetate extracts are washed
with saturated aqueous sodium chloride solution, dried on magnesium sulphate
10  and evaporated down. The flask residue is chromatographed through a silica
gel column with dichloromethane/methanol (99:1--90:10).
Yield: 112 mg (47% of theory)
R; value: 0.75 (silica gel, dichloromethane/methanol = 90:10)
Mass spectrum (ESI”): m/z = 484 [M+H}"
15

Example 7
6-[5-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenylaminocarbonyl -2

-methyl-phenoxy]-pyrimidin-4-carboxylic acid-methylamide

O O

o, Q
] O e
-~ ﬁ N\H
H /O N\}/N

20 65 mg 6-chloro-pyrimidin-4-carboxylic acid-methylamide are added under argon

UL.

to 140 mg N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-
hydroxy-4-methyl-benzamide and 46 mg potassium-tert-butoxide in 2 ml N,N-
dimethylformamide, and the reaction mixture is stirred for 20 h at ambient
temperature. Then it is mixed with water and extracted with ethyl acetate. The
25 combined ethyl acetate extracts are washed with saturated aqueous sodium
chloride solution, dried on magnesium sulphate and evaporated down. The

flask residue is chromatographed on a silica gel column with cyclohexane/ethyl



(reaction takes ?%I ace in dinmethyl sul phoxi de at anbi ent tenperatur é/

val ue: VXO( 2149/9 QQ%eI di chl or omet han'&? net hanol / conc. amdifi &EZ208 0‘31[841)
Mass spectrum (ES1): mz = 617/ 619 (d) [MtHr 10 (5)
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 3- chl or o- 4-

met hyl - 542- (4- net hyl - pi perazi n- 1-yl net hyl ) - pyri m di n- 4-yl oxy] - benzam de

ci (reaction takes place in dinethyl sul phoxi de at anbi ent tenperature)
15R1 value: 0.3 (silica gel, dichloronethane/ nmethanol/conc. ammni a =
95:5:0.1) Mss ectrum (ES = 631/633 (d) [MH]

N- (5- tertacﬁtﬂ%/ ‘gﬁ%?@rﬁﬂb%Pb‘ﬁBhyT%FW&”?t%?WB&@fOBH‘Ed@ﬁ'}”@ﬂ WE*E hyl 3 (6-

20mor pholsirkofyhteyjtmr, Bueia Mefitirid ari) - benzami de 114 pl gl aci al
acetic acid and tﬁ nor phol i ne are added to 200 ngy

N- (5- terﬂﬂ%’f’yﬂ‘@"%@ @R PRony | ami no- 2- met hoxy- phenyl ) - 3- (6-fornyl - pyrim
I din-4- Y QaNp- @anlhfdgeb%r@%ﬂﬁethé\"/é’chﬂhcéta?e dighl or oet hane, and the

reaction m xture d for Jnnutes at ambient tenperature. Then
107 ng s&éﬁﬁ?rﬁ@??%é?%&&%?olﬁﬂarwd@} are added, and the mixture is stirred
overni ght at anbient tenperature. Then the reaction mxture i s combined
w th saturated aqueous sodi um hydrqgen carbonate sol ution, stirred for
five m ndthedoliawing sepPQupds 269 abiainedapglogoysly i lerasifiee. The conbi ned
organi ¢ phases are evaporated down and the flask residue is

chromat o rg@hed through a silica gel colum with cy BI ohexane/ et hyl acetate
(50: 50-* Wie% mMEhaeRYPhEP e RaNEP]TYE:Bm8Evbe 5 as” el uant .

Yiel dp 2QmeEp hbl’krle %cﬁfbdh whdifﬂﬂ‘yfo\kﬂl-btﬁ}zaﬁ)u& (silica gel,

di chl or onet hane/ met hano onc anmoni a = 90:10: 1) Mass spectrum (ES1+):

(mz = 584 [ M+
o\,P
/ =
*©1~

Ry value: 0.55 (silica gel, dichloromethane/methanol = 95:5)
Mass spectrum (ESI™): m/z = 598 [M+H]"

15 (2) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-3-[6-

(4-methyl-piperazine-1-carbonyl)-pyrimidin-4-yloxy}-benzamide

O
O\ IJO 0 O\K\[)J\
/S‘N N ~ 1 N
H O H Ny N K/N\
-~

Ry value: 0.45 (silica gel, dichloromethane/methanol = 90:10)
Mass spectrum (ESI"): m/z = 611 [M+H]"
20
(3) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-fluoro-4-
methyl-5-[2-(4-methyl-piperazin-1-yimethyl)-pyrimidin-4-yloxy}-benzamide

0.0 ®
R O N
SSNN el
H o H =~ N N._
-~
F

(reaction takes place in dimethylsulphoxide at ambient temperature)



The fol |l qw C nds are obtai ned anal ogously to Exanpl 1
N(S-terwg'%gW&%B%t hanesul phonyl am ng. 812 nmet hoxy- phenyl ) - f%'?’??;?%?@@to@f*
met hyl am nonet hyl - pyri m di n- 4-yl oxy) - benzam de Rf value: 0.5 (silica gel,
di chl or onet hane/ met hanol / conc. ammoni a = 90: 10: 1) Mass spectrum (ES1): nlz
= 528 [MtH 20 (2)

N-(5-tert-butyl -3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- net hyl - 346-

(4-net hyl - pi perazin-1-vyl rret hyI ) pyri m di n- 4-yl oxykbenzam de Rf
val ue: il th met hanol / conc nmopia = 90: 10: 1)
25Mass sd%d’%’f” nfﬁﬁﬁﬁ%gef @&F@La”%{go%laﬂgmo%& ZI%P QQ:a gel ,

di chl or ompadzapetmmhiESP): nngEm@)[w/Hqs*s spectrum (ES1+): mz = 584 [|\/H—|]
5(4)

N (5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl - 3- ( 2-
met hyl ami@pRgs-hr- bwrsmmmumhm%m.hwmmhdﬁy pﬂnygai -tRoroB-@5 (silica
gel , d| crzl or onret hane/, rret hanol / conc, mrP % 1) Mass spectrum
(ESll 4-met ﬁ"f{eﬁﬁlw 1-pmetpy -pyrimidin-4-yloxyl- enzamlde

N-(5-tert-but - met hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl - 3-[ 2-
(3- oxo- pi perazjf-1-yl met hyl ) - pyri m di n- 4-yl oxykbenzam de Rf val ue:
0.10 (silicg di@hl ororret hane/ met hanol = 95:5) 15 Mass spectrum

(ES1+): nPz= 5 he e
t suI yI /\[{]o 2- met hoxy- pheny1) - 4- net hyl - 3-[ 2-

N- (5-tert<buly1y3-
(4- met hyl - pi per8zin- 1- pyr| M di n- 4-yl oxypbenzam de

(reaction takes place in dimethylsulphoxide at ambient temperature)
R value: 0.4 (silica gel, dichloromethane/methanol/conc. ammeonia = 95:5.0.1)
Mass spectrum (ESI"): m/z = 617/619 (CI) [M+H]"

10
(5) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3-chloro-4-
methyl-5-[2-(4-methyl-piperazin-1-ylmethyl}-pyrimidin-4-yloxyl-benzamide

(reaction takes place in dimethylsulphoxide at ambient temperature)
15 Rrvalue: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI™): m/z = 631/633 (Cl) [M+H]"

Example 8
N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl-4-methyl-3-(6-

20  morpholin-4-yimethyl-pyrimidin-4-yloxy)-benzamide

114 yl glacial acetic acid and 171 pl morpholine are added to 200 mg N-{5-tert-
butyl-3-methanesulphonylamino-2-methoxy-phenyt)-3-(6-formyl-pyrimidin-4-

yloxy}-4-methyl-benzamide in 4 ml 1,2-dichloroethane, and the reaction mixture



7
§\I—%5- t er tYBEPIPIO%EOFRt hanesul phonyl ani 8! 2- met hoxy- pheny1) - £ORETFRPOY/EGH24
( 3- oxo- pi perazi n-1-yl met hyl ) - pyri m di n-4-yl oxyFbenzam de 0. p N.rO ONN LNH
5R1 value: 0.5 (silica gel, dichloronethane/ nethanol/conc. anmonia =
90:10: 1) Mass spectrum (ES11: mz = 597 [MtH (9)
N-(5-tert-butyl-3-nethanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl - 3- ( 2-
nmor phol i n- 4-yl et hyl - pyri di n-4-yl oxy)-benzam' de 10 R1 value: 0.5 (silica

gel, dichl oronet hane/ met hanol / conc. ammoni a = 90: 10:1) Mass spectrum
(ES1+): 1§ Atimeddar [40-ppinutes at anl@jent temperature. Then 107 mg sodium

N- (5- terttnéwds@b&oﬁwmélaheé@%h% Hﬁb{t@reﬁ%h%o@ﬁﬁﬁmje)taﬂfb@& hyl - 3-

15[ 2- (4- et hyl - pi perazi n-1-yl net hyl ) - pyri di n-4-yl oxyl -benzam de Rf val ue:
0.3 (sil |t%’§p@réFu'"eleéWFdhﬁﬁﬁ‘?ﬂ@Héﬁ'm%éﬁtﬁ@mE'ﬁﬁ@ Wihngrivpied-agneoy®: 1) Mass

spect r UmsoEiam hydderircarSéhdtdebiutict) 6ided for five minutes and then extracted
(S)-N-(5-tert - but 1- 3- met hanesul phonyl am no- 2- met hoxy- pheny1) - 4- net hyl -

3-{2- P(tétftha%%remﬁtna@ﬁ Jhgcambingsl-aganis Phases areieYrrelajed down pathzani de R

val ue: 0.He (fiski FdiclR! js HhFEthAbGBhERNRITRNhANGH&S QRF - cORTARNivitn = 90: 10: 1)

Mass spectrum (ES1): mz 583 [ Mt I-g
cyclohexane/ethyi acetate (505 —+5:95) followed by ethyl acetate/methanol

(95:5—380:20) as eluant.
Yield: 20 mg {11 % of theory)

10 Ryvalue: 0.8 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI*): m/z = 584 [M+H]}"

The following compounds are obtained analogously to Example 8:

15 (1) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-(6-
methylaminomethyl-pyrimidin-4-yloxy)-benzamide

O_" 1,0. b -~
/S\N }Nl»u\@/\ W”
H /O N.;.:/N

Ry value: 0.5 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI™): m/z = 528 [M+H]"

20
(2) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-[6-
(4-methyl-piperazin-1-ylmethyl}-pyrimidin-4-yloxy]-benzamide

O\”Oé\ i o

.S. s N

WY *@[Y\H/\O\
-~

N\‘:/

R value: 0.5 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
25  Mass spectrum (ESI"): m/z = 597 [M+H]"

(3) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-(2-
morpholin-4-ylmethyl-pyrimidin-4-yloxy)-benzamide



5(12)

(R) - N-( 5-‘9’8?@1%?&6995- 3- net hanesul phonyllg?n' no- 2- met hoxy- phenﬁgtlm@-o?@@wz‘*
hydr oxy- pyrrolidin-1-yl methyl)-pyridin-4-yl oxy]-4-nmnethyl -benzam de Rf
value: 0.4 (silica gel, dichloronethane/ nethanol/conc. amonia = 90:10: 1)
Mass spectrum (ESr): mz = 583 [ MtH 10 (13)

(S)-N-(5-tert-butyl - 3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 342- ( 3-
hydr oxy- pyrrolidin-1-yl methyl)-pyridin-4-yloxy]-4 nethyl-benzam de OH

Rf value: 0.4 (si l'ica gel, dichloronet hane/ met hanol / conc. anmoni a =

90:10:1) 15 spectrum (ESI+): mz = 583 [ MtHr (14)

N-(5-tert- buty 3- rret hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- net hyl -

(2- met hyl amono pyrl dgn ﬁ, yI ox - benzam de (15)

(R) - N- (5- tery am no- 2- net hoxy- phenyl) - 4- net hyl 3- {2
[(tetrahydrB far aH- 3- P pyri di n-4-yl oxyl - benzam de 5Mass

spectrum (ESI+J: nmz 83 [MFFIr (16)

N-(5-tert | %8@1 ﬁ.@yﬂ t y- phenyl ) - 4- met hyl -

[ 2- (4- rretRh?If'MJE 041 | erazi n&@m t@g}@& %r;ﬁ - 4-yl oxy] - benzam de 10Rf
val ue: O. mxsgpecwgﬁl )2 m/EHIWdMéHhane/ met hanol /conc. amonia = 95:5:0.1)
Mass spectrum (ESI+): nmlz = 611 1M+Hr

5  (4) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-2-
methylaminomethyl-pyrimidin-4-yloxy)-benzamide

0,0 i
& (@] N -~
/S\N / N ’d \”/\H
~

Rs value: 0.25 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI™): m/z = 528 [M+H]"

10
(5) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi}-4-methyi-3-[2-
(3-oxo-piperazin-1- ylmethyl)— yrimidin-4-yloxy]-benzamide

i é”\@;(f\

R value: 0.10 {silica gel, dichloromethane/methanol = 95:5)
15 Mass spectrum (ESI*): m/z = 597 [M+H]"

(6} N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-[2-
(4-methyl-piperazin-1-ylmethyl}-pyrimidin-4-yloxyl-benzamide

i E&L *@LYW’\

20 R value: 0.25 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI): m/z = 595 [M-HJ



(17) N-(5:-tert-butyl-3-nethanesul phonyl am no- 2- met hoxy- phen 4- et hyl - 3-
{2-1(1-me hfPT ?%98%’{ di n- 4-yl ami no) - met'®Y1 ] - pyri mi di n- 4-yl ox’%)/? BRULHRE YR 15
Rf value: 0.2 (silica gel, dichloronethane/ methanol/conc. anmonia =
95:5:0.1) Mass spectrum (ESI +): mz = 611 [ M+H] (18)
N-(5-tert-butyl - 3- met hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- net hy1- 3-

20{2-[ (1- et hyl - pi peri di n- 3-yl am no) - net hyn- pyri m di n- 4-yl oxyl - benzam de
Rf value: 0.45 (silica gel, dichloronmethane/ nethanol/conc. ammnia =
95:5:0.1) Mass spectrum (ES11: nlz = 611 [ M+H] (19)
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl ) -4 net hyl - 3-

s( 2- { [ met(ayN=(§Lermpithys- mmd@buchWﬁazmmei y-PRSLA-mBiyl-8éli n- 4- yl oxy) -
benzam de Rl val ue: & ica % di chl or onmet hane/ rret hanol / conc.
ammoni a $39¥0BIRgTaFN-{kretayERYHTRIR: §P¥¥] bepramides11 [MrH] 10 (20)
N-(5-tert-butyl - 3-met hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- net hyl - 3-

[ 2-(4-nmethyl -h pi perazi n-1-yl net hyl ) - pyri di n- 4-yl oxy] - benzam de

Rf value: 0.4 1 aa gel di chl or onmet hane/ net hanol / conc. anmoni a =

90:10: 1) &ha edt r srl//gm 7>%10 [WH' (21
(S)-N-(5-terl-butyfi- 3 harqes yh@m no- 2- met hoxy- phenyl ) - 342- ( 3-

di met hyl am no pYrrolio yIwet hyl )< pyri m di n-4-yl oxy] 4-nethyl - benzani de

5  Ryvalue: 0.5 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI"): m/z = 597 [M+H]"

(9) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-3-(2-
morpholin-4-ylmethyl-pyridin-4-yloxy)-benzamide

0,90 i o
/S‘N N ~ | N/\|
H O H =~__N .
-

Ry value: 0.5 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI"): m/z = 583 [M+H]*

10

(10} N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-3-
15 [2-(4-methyi-piperazin-1-ylmethyl)-pyridin-4-yloxy}-benzamide

0, .0 i o
/S‘N N = | N/\|
H o H . _N N
-~

R¢ value: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI"): m/z = 596 [M+H]"

o

20 {11) (S)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-{2-{(tetrahydro-furan-3-ylaminc)-methyl]-pyridin-4-yloxy}-benzamide



20Mass spectrum (ESI+): mz = 611 [ M+ (22)

(R) - N-( 5-‘?’@&0—1?{8{@?5 3- net hanesul phony! ¥ no- 2- net hoxy- phenyf§/BE2089(081024

di met hyl am no- pyrrolidi n-1-yl nmet hyl)-pyrim di n-4-yl oxy] - 4- net hyl - benzam de
WD 2010/ 026095197PCT/ EP2009/ 061024 Mass spectrum (ESI+): mz = 611 [ M+H|
(23) N-(5-tert-butyl-3-nethanesul phonyl am no- 2- net hoxy- phenyl) 4 nethyl - 3-
5{2-[(1-nmet hyl - pyrrolidin-3-ylam no)-net hyl ]-pyri m di n-4-yl oxy}-benzam de
Rf value: 0.25 (silica gel, dichloronmethane/nethanol/conc. ammnia =
90:10:0.1) Mass spectrum (ES1): mz = 597 [ MtHr 10 (24)

N- (5-tert-but yb3- net hanesu | phonyl am i no- 2- net hoxy- phenyl )-3-(2-{[N-(2- d
i et hyl am no- yl)=N-nmet hyl -am no] -ngt hyl | -pyri mid

i n-4-yl oxyp) - enzam'ode 15HPL method 1): retention tinme = 2.63
mn Mass spegtT™yf ' Sro9f [WMrHr (25)

N-(5-tert-butlyl o3 anesul yl am no- 2- net hoxy- phenyl ) - 3- (24( 2-

di et hyl am no- &t hyl ani no) - net hyl kpyri ni di n- 4-yl oxy} - 4- et hyl - benzani de
gggc[ mﬂtmgg%,)a 0.47EHE b1 AflchibdethahefRetThAblcbRS SriRGhd LWB-oEy H) - Mz =

N (5- t er tMasstSpecBUMEERRN 6¥E FE88AYVHAL no- 2- met hoxy- pheny0- 3- (2-{[ ( 2-

5  (12) (R)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-(3-
hydroxy-pyrrolidin-1-ylmethyl)-pyridin-4-yloxyj-4-methyl-benzamide

o, 2 i 0
Sy N A N
H 4 H N
- OH

Rs value: 0.4 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI*): m/z = 583 [M+H]"

10
(13) (S)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-(3-
hydroxy-pyrrolidin-1-ylmethyl)-pyridin-4-yloxy]-4-methyl-benzamide

o, P i 0
PNy N 2 NQ
H 4§ H =N 4
- OH

R; value: 0.4 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
15  Mass spectrum (ESI'): m/z = 583 [M+H]"

(14) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
(2-methylaminomethyl-pyridin-4-yloxy)-benzamide

o}

o 0O
I~ O -~
Sy U
.
0

20 Ryvalue: 0.2 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
Mass spectrum (ESI™): m/z = 527 [M+H]"



di met hyl am no- et %\6#) met hyl - am no} net hyl } - pyri di n- 4-yl oxy) - 4- net h\é _
benzani déNO@O? LC (nmethod 1): ret'@htion time = 2. 41 mPrPTI‘UéPsgé’ YRR um
(ES1+): mz = 598 [ MtH 10(27)

N-(5-tert- but yl - 3- net hanesul phonyl am no- 2- net hoxy- phenyl ) - 3-{2-[ ( 2-

di met hyl am no- et hyl am no) - et hyl ] - pyri di n- 4-yl oxy} - 4- met hyl - benzam de 00
,0 SN NONN HHH 0----, N..-- HPLC (nethod 1): retention tine = 2.39 mn
Mass spectrum (ESI+): mlz = 584 [MH 15 (28)

N-(5-tert-butyl - 3- met hanesul phonyl am no- 2- net hoxy- phenyl ) - 3- net hyl -

[ 2- (4- et hyl - pi perazi n-1-yl nmet hyl ) - pyri m di n- 4-yl oxy] - benzam de Rf

val ue: 0.(%§) (F§iN (fﬂ@rtgﬂtyl 30+hstlﬂbﬁ>éé2ﬂm{oh BRYiNEE2-RRMYxyphERy ety Mas S
spectrum ( S +? 97 [ MrHr

N (5- t er t3Hdlg ra’ydﬁ‘é‘f%%!ﬁ@%ﬁ"&iﬁ%’??&'ﬂﬂﬁ&ﬂfﬁﬂﬁé{'%weww) 3-{6-[(2-

di met hyl am no-et byl am no) - net hyl ] - pyri m di n- 4-yl oxy} - 4- net hyl - benzam de

k@a@”

5 Mass spectrum (ESI'): m/z = 583 [M+H]"

(16) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
[2-(4-methyl-homopiperazin-1-ylmethyl)-pyrimidin-4-yloxy]-benzamide

g J& OO

10 Ryvalue: 0.2 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI™): m/z = 611 [M+H]"

(17) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)}-4-methyl-3-
{2-[(1-methyl-piperidin-4-ylamino)-methyi]-pyrimidin-4-yloxy}-benzamide

0, 0 i O
NG ) O N
Sy N # N

-

R value: 0.2 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI*): m/z = 611 [M+H]”

15

(18) N-(5-tert-butyl-3-methanesuiphonylamino-2-methoxy-phenyl)-4-methyl-3-
20 {2-[(1-methyi-piperidin-3-ylamino)-methyl]-pyrimidin-4-yloxy}-benzamide

O
o, P /O
R O._ N ~
/S\N/é\[\‘ 2 \IK\Q
H 4§ H N
-~



WD 2010/ 02609 / EP20091061024 0"0 IH "XI'N HPLC (rmethod 1):

retenti on‘%’?}’ %938735@% mn Mass spectrum®ESI+): mz = 585 [WWE@%QQ@)OMOM
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- pheny0- 3- (6-{[ ( 2-

di et hyl am no- et hyl ) - net hyl - am no] - met hyl ) - pyri mi di n- 4-yl oxy) - 4- met hyl benz
am de PLC (nmethod 1): retention time = 2.73 mn 10 Mass spectrum
(ESP): mlz = 599 [M+H (31)

N-(5-tert-butyl-3-net hanesul phonyl am' no- 2- met hoxy- phenyl ) - 4- chl or o- 3- ( 6-

[ (2- dlrret yI o-et hyl am no).- met hyl ] - pyri m di n-4-yl oxyl - benzam de 15Rf
val ue: f@@ﬁ Pééefaﬂagfaq Hz'efP %ﬁ‘&% HRRWSARN- ARERONH 51900 Ribhoni a =

95: 5: 0. 1)MA@§§pes:ﬁemt(53m (2l=tg11 M+H]= 605/ 607 (A ) [ M+H (32)
N-(5-tert-butyl -3-net hanesul phonyl ani no- 2- met hoxy- phenyl) - 4- chl or o- 3- ( 6-
201[ (2- di net hyl am no- et hyl ) - met hyl - am no] - net hyl } - pyri m di n- 4-yl oxy) - benza

m de (19) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi}-4-methyl-3-
5  (2-{Imethyl-(1-methyi-pyrrolidin-3-yl}-amino]-methyl}-pyrimidin-4-yloxy)-

benzamide

O
~ 12 . O N
H 0 H =~ N
-

R value: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
Mass spectrum (ESI*): m/z = 611 [M+H]"

10
(20) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
[2-(4-methyl-homopiperazin-1-ylmethyl)-pyridin-4-yloxy]-benzamide

0.0 il
°s. 07 N
ZV™N H | N—
H 0 N K,//

Rr value: 0.4 (silica gel, dichloromethane/methanol/conc. ammonia = 90:10:1)
15 Mass spectrum (ESI'): m/z = 610 [M+H]"

(21) (S)-N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-(3-
dimethylamino-pyrrolidin-1-yimethyl)-pyrimidin-4-yloxy]-4-methyl-benzamide

o P
/S J\@L\I/\ \:>_.
20 Mass spectrum (ESI'): m/z = 611 [M+H]"

(22) (R)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[23-
dimethylamino-pyrrolidin-1-yimethyl)-pyrimidin-4-yloxy]-4-methyl-benzamide



0 ONPOO T NI ON Rf value: 0.4 (silica ge
dichIoro#&?ﬁéﬁﬂ%ﬁ%%%anol/nethanolic a nia = 95: 5 0.1) Nh§§n§%%¥P9mﬁﬁmM
(ESI+): mz = 619/621 (C) [MH 5(33)
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3- ( 2-
{[ (2-di nmet hyl am no- et hyl ) - net hyl - am no] - net hyl ypyri di n- 4-yl oxy) - benzam de
Rf value: 0.35 (silica gel, dichloronethane/nethanol/nethanolic amonia =
95:5:0.1) 10Mass spectrum (ESI+): mz = 618/620 (C) [MH (34)
N-(5-tert-butyl-3-net hanesul phonyl ani no- 2- met hoxy- phenyl ) - 4- chl or o- 3- { 2-

[ (2- dlnethyla 0- ethylan1no) nethyq pyrldln 4-yl oxy}-benzam de 0"Oa ol
S I\J 7y--- ----- , N,

Mass spectrum (ESI"): m/z = 611 [M+H]"

(23) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-
5  {2-[(1-methyl-pyrrolidin-3-ylamino)-methyi]-pyrimidin-4-yloxy}-benzamide

R¢ value: 0.25 (silica gel, dichloromethane/methanol/conc. ammonia =
90:10:0.1)
Mass spectrum (ESI*): m/z = 597 [M+H]"

10
(24) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(2-{[N-(2-
dimethylamino-ethyl)-N-methyl-aminc}-methyl}-pyrimidin-4-yloxy)-4-methy!-

benzamide

5. O. N N
Pre) N

15  HPLC {method 1). retention time = 2.63 min
Mass spectrum (ESI"): m/z = 599 [M+H]"

(25) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-{2-[(2-
dimethylaminc-ethylamino}-methyl]-pyrimidin-4-yloxy}-4-methyl-benzamide

’ Ei aFGsaae

HPLC (method 1): retention time = 2.32 min

20



0 15Rf val ue: silica gel, dichloromethane/ nethanol /et hanolic amoni a
= 95:5: 0.Y¢ R/Fa%?& ctrum (ESI+): mz ¥8604/606 (O) [M-Hr PCT/EP2008861024
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- chl or o- 342-
20(4-met hyl -[ 1, 4] cl i azepan- 1-yl met hyl ) - pyri m di n- 4-yl oxypbenzam de Rf
value: 0.2 (silica gel, dichloronethane/ nmethanol/nmethanolic amonia =
95:5:0.1) Mass spectrum (ESI+): mz = 631/633 (d) [ MtH| (36)
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3- ( 2-
{[(2-di et hyl am no-et hyl yneth I-anlqpl nethyll-pyrlnldln 4-yl oxy) - benzam d
e 0, ,0 Massspectrugyp RP() Yz = . N." HHil ---a 5Rf value: 0.25
(silica gel , d|chIoronethane/nethanol/nethanol|c annnnla = 95:5:0.1) Mass

spectrum&ESI - mz = 619/621 (C) [ M+tHr
N ( 5- t er t2HNVH-test-htyimethanghidpharyaniae2- rﬁ%tf‘ﬁ’ﬁ&eh%‘b{@ﬁy@){[(a chl or o- 3- { 2-

dimethylamino-ethyl}-methyl-amino]-methyl}-pyridin-4-yloxy)-4-methyl-

5 benzamide

Q.0 Q
H O H N !

HPLC (method 1): retention time = 2.41 min
Mass spectrum (ESI™): m/z = 598 [M+H]"

10 (27) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-{2-[(2-
dimethylamino-ethylamino)-methyl]-pyridin-4-yloxy}-4-methyl-benzamide

O o ]
SN N OF NN
H H H
0

N
HPLC (method 1): retention time = 2.38 min
Mass spectrum (ESI*): m/z = 584 [M+H]"
15
(28) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-methyl-5-
[2-(4-methyl-piperazin-1-ylmethyl}-pyrimidin-4-yloxy]-benzamide

R; value: 0.55 (silica gel, dichloromethane/methanol = 90:10)
20 Mass spectrum (ESI™): m/z = 597 [M+H]"

(29) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-{6-[(2-
dimethylamino-ethytamino)-methyl]-pyrimidin-4-yloxy}-4-methyl-benzamide



10[ ( 2- di net hyl am no- et hyl am no) - met hyn- pyri m di n- 4-yl oxyybenzam de R 9
NP[(() 0 NH@Q %ﬂ‘)’?&%@% ue: 0.2 (silica g’é’g, PCT/EPZOOQJO‘(”OM
di chl or onet hane/ net hanol / net hanol i ¢ ammoni a = 95:5:0.1) Mass spectrum
(ESI+): mz = 605/607 (C) [MH 15 (38)

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- pheny1l) - 4-chl or o- 316-
(4-methyl -[ 1, 4] di azepan- 1-yl net hyl ) - pyri m di n- 4-yl oxykbenzam de 0 0 O ,,

S., NNHHII .--0a NN Rf value: 0.3 (silica gel,
di chl or onet hane/ net hanol / net hanol i ¢ ammoni a = 2095: 5:0.1) Mass spectrum
(ESI+): mz = 633 (A) [ M+H] Rf value: 0.1 (silica gel,

di chl or onet hanelipet hanol / net hanol i ¢ anmonia = 95:5:0.1)
0.0 o l
H o H NN
-~ R
HPLC {method 1): retention time = 2.38 min
Mass spectrum (ESI*): m/z = 585 [M+H]"

5  (30) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(6-{[(2-
dimethylamino-ethyl)-methyl-amino]-methyl}-pyrimidin-4-yloxy)-4-methyl-

benzamide

O\\',O 5 0 |
S o] N
Pt e

N

AN
NN |
HPLC (method 1): retention time = 2.73 min
10 Mass spectrum (ESI™): m/z = 599 [M+H]"

(31) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi)-4-chloro-3-{6-
[(2-dimethylamino-ethylamino)-methyl}-pyrimidin-4-yloxy}-benzamide

W I
S O N
O cr o=

15 Ry value: 0.4 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum (ESI™): m/z = 605/607 (CI) [M+H]"

(32) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-(6-
20 {[(2-dimethylamino-ethyl)-methyl-amino}-methyl}-pyrimidin-4-yloxy)-benzamide

Q.0 0 !
H H lN |

|N\‘::/



Mass spectrum (ESI+): nmlz = 630/ 632 (CI?) [ MMHl 5 Exanple 9
N- ( 5-t er tYB#PYHO260Bt hanesul phonyl am 20 PCT/EP2009/061024

i no- 2- met hoxv- phenyl ) -4-met hyl - 3-16- (1- net hyl - pi peridin-4-yl methyl 1-ovri
mid i n-4-vloxvl-benzam de 10 40 pl Parafornmal dehyde (37%in water) and
30 ng pall adium on activated charcoal (10% are added to 260 ng
N-(5-tert-butyl -3-net hanesul phonyl am no2- net hoxy- phenyl

y4- et hyl - 3- (6- pi peri di n-4-yl met hyl - pyri m di n-4-yl oxy)- benzam de in 10 nm
of methanol and the reaction m xture is hydrogenated at anbi ent

t enper at Ur&alifd0-4 (pliga 9l dighjeropgiinngireatbapymsthanaligpmngniest t he upt ake 15
of hydroggys.bas ended the catalyst is suction filtered and the filtrate is
evaporated down. The flask residue is chrgomatographed on al um ni um oxi de
with di cHYi@ssomeeiandERbl wASI 610621 {CDAMEHE) as el uant. Yield: 172 ng (65%
of theory) HPLC (nethod 1): retention time = 2.69 mn 20 Mass spectrum
(ESI+): mz =596 [MH] The foll ow ng conpounds are obtai ned anal ogously to
Exanple 933) N{ptert-butwthogthepesylahamtamipo-Limethexysphrmyhidrehities-@pect r um
(ES1+): nfz-gméh aﬁIMbtﬂthyﬁf-%thyl-amino]-_methyé}—pyridin-4-y|ox¥?-benzamide
N-(5-tert-butyl-3-nethanesul phonyl am no-"2- nmet hoxy- pheny1l) - 4- et hyl - 342-

(1- net hyl - pi perigi n- 4-yl met hyl ) - pyri di n- 4-yl oxy] - benzam de HPLC (et hod
1): retention tiljpe = 2.27 mn Mass spectrum (ESI+): nmz = 595 [ MtHr 10 (3)

N-(5-tert-Qaty hygr oxynet hy1l- 2- met hoxy- phenyl) - 4- met hyl - 342- ( 4- et hyl pi
perazi n- 1248+ PR <4 fI NA~beéhzam de
H 0 H c N |
R value: 0.35 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)

10  Mass spectrum (ESI): m/z = 618/620 (CI) [M+H]"

{34} N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyt)-4-chloro-3-{2-
[(2-dimethylamino-ethylamino)-methyl]-pyridin-4-yloxy}-benzamide

O\\I,O O I
S.
-0 o N

15  Ryvalue: 0.3 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum (ESI'): m/z = 604/606 (CI) [M+H]"

(35) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-[2-
20 (4-methyl-[1,4]diazepan-1-ylmethyl)-pyrimidin-4-yloxy]-benzamide

Q\ ’p /5\ O
S. O.___N
H 0 H-J\@: \[\\/\lN(\ K//N_
- Cl

R: value: 0.2 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum (ESI): m/z = 631/633 (Cl) [M+H]"



Mass spect rum (ESI + mz = 533 [ MtH] g

N (5-t er tY8gP 02§0?%/droxymet hy1- 2- net H8ky- pheny1) - 4- met hy| PSAERA0HRG 14| 1
, 4] di azepan- 1-yl et hyl ) - pyri di n- 4-yl oxyybenzam de Mass spectrum (ESI +):
rrlz = 547 [M+H  Exanple 10

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenvl) - 4-chl or o- 34241-
nmet hyl - pi peri di n-4-yl am no) - pyri di n- 4- vl oxyl -benzam de 0 OH Cl 548 pl
2.8.9-triisobutyl-2.5.8.9-tetraaza- 1- phosphabi cycl o[ 3. 3. 3] undecane and 31
ng Pd2(di benzyli deneacetone)3 are added to a m xture of 300 ngy
N-(5-tert-butyl-3-nmet hanesul phonyl am no- 2- net hoxy- pheny1) - 4- chl oro- 3- (2-ch
| or o- pyr lgbérn %Mglsqﬁa&@ﬁbaﬁpho%}@mm 2SR LoHRNDS UL Pidio-4-(¥l am ne and

250 mg KX Bu I n of toluene kept under an argon” at nosp here The

m xture 2 d'WtW@G"%W')IWS@Vb%’@l et yH-RyUdi- 3wdoxaﬂ b?mﬁaﬁmﬂ%rrper at ure.
Then it is cooled to anbient tenperature and ethyl acetate is added. The
m xture is thenwashed with a little water and then extracted twice with 1
M aqueous shydreck] oric acid. The combi ned aqueous, acidic extracts are
made al kal isne agueous, K233 _sol utilon and then extracted with ethyl
acetate. TheNconbied an| € é]x/t\rlfct\s’ T5are washed with saturated saline
sol ution, driedo(Na2SH4 xpen freed fromthe solvent. The flask residue
i s chromat ographed on silica gel with dichloronethane/ nethanol/nethanolic
ammon$ a EQVaIQe D-28@ilida g, dehbrerasthand/mettdinoli8ethgnélrrhotibeor y) Rf
val ue: 043 Ilca gel, dichl oronet hane/ nmet hanol / conc. ammoni a = 95:5:0. 1)
20Mass spectru)m (ES14): mz = 616/618 (d) [ M-H|

, Mass spectrum (ESI*): m/z = 619/621 (Cl) [M+H]'

(37) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chioro-3-{2-
10 [(2-dimethylamino-ethylamino)}-methyl]-pyrimidin-4-yloxy}-benzamide

5 ACRsane

Rr value: 0.2 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum (ESI™): m/z = 605/607 (Cl) [M+H]"

15
(38) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-[6-
(4-methyl-[1,4]diazepan-1-ylmethyl)-pyrimidin-4-yloxy]-benzamide

*@[ O

R: value: 0.3 (silica gel, dichloromethane/methanol/methanolic ammonia =
20 95:5:0.1)
Mass spectrum (ESI™): m/z = 631/633 (CI) [M+H]"

(39) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-[2-
(4-methyl-[1,4]diazepan-1-ylmethyl)-pyridin-4-yloxy]-benzamide



Exanpl e

phonvl ami'Mg-291

idi n-4

2-chloro
di chl oro

11 N (5-tert-butyl-3-net hanesuy
deih

-yl oxyl -benza mide 25 1 nL 5-6 Misopropanolic hydrochloric
acid is added at anbient tenperature to a solution of 138 ng tert-butyl
4-{6-15-(5-tert-butyl-3-nmet hanesul phonyl am no- 2- net hoxy- phenyl - car banoy1) -

- phenoxy] - pyri m di n-4-yl am nol - pi peridi ne-1-carboxylate in 2 mnl
nmet hane. The solution is stirred overnight at anbient tenperature

and then evaporated down. The residue is taken up in water and the

sol ution
sol ution
net hanol
The resi
(89% of

di chl oro

%@(y- phenvl)-4-ch | ord? 346- (PiPerid i n-4-F§9Té\'T:'R2r98?‘@?)\??ﬁm

i s made<al kal i ne with aqueous K2CO3 sol ution. The al kal i ne

is extrlacted with an approx. 20:1 m xture of 5dichl oronethane and
, Q@fd cofitbi ned extracts are dried (MgSO4) and evaporated down.
due~ s stry-ed wi LB gi her and then dried. Yield: 105 ny
t heoMy) IR Hal @ 0.11\(';§i i ca el |

met han€/ met hanot”/ n€t hahol i ¢ nia = 95:5:0.1) 10Mass spectrum

(B9 Tt OB SO M e ol S QAR SRRO YRRy £ Dt 21 e

anal ogou

N[ 3- (but ®@3:5t6.3ul phonyl am no) - 5-tert - but yl- 2- met hoxy- pheny1] - 4- net hy1- 3-
ridin-4-yl | -pyri.din-=4-%l axy)- benzam de HPLC (nethod 1):
ﬁ\"qﬁweﬁﬂ%@?éfﬁf-mf%éégéﬁ%gﬁpmﬁ#%ts,1+); mz = 623 [l(\/I+Hr 20(23

N (5-6ert-butyl-2-net hoxy- 3- pent anoyl am no- phenyl) - 4- net hyl - 3- (2- pi peridin

15(2-pip
retentio

- 4-ylne
2.69 mn

10

15

20

25

Eﬁél-Pgéidin-4-y|oxy)-benzanide HPLC (method 1): retention tine

ectrum (ESI+): mz = 587 [ MtHr
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-[6-(1-

methyl-piperidin-4-yimethvl)-pyrimidin-4-yloxy}-benzamide

Q0 Q
H
-0 Nx N N.

40 pl Paraformaldehyde (37% in water) and 30 mg palladium on activated

charcoal (10%) are added to 260 mg N-(5-tert-butyl-3-methanesulphonylamino-
2-methoxy-phenyl)-4-methyl-3-(6-piperidin-4-ylmethyl-pyrimidin-4-yloxy)-
benzamide in 10 mi of methanol and the reaction mixture is hydrogenated at
ambient temperature and a partial hydrogen pressure of 4 bar. After the uptake
of hydrogen has ended the catalyst is suction filtered and the filtrate is
evaporated down. The flask residue is chromatographed on aluminium oxide
with dichloromethane/methanol (99:1—85:5) as eluant.

Yield: 172 mg (65 % of theory)

HPLC (method 1): retention time = 2.69 min

Mass spectrum (ESI™): m/z = 596 [M+H]"

The following compounds are obtained analogously to Example 9:

(1) N-(5-tert-butyl-3-methanesulphonylaminoe-2-methoxy-phenyl}-4-methyl-3-[2-
(1-methyl-piperidin-4-yimethyl)-pyrimidin-4-yloxy]-benzamide



HPL od 1 retention tinme = 2.46 mn Mass spectr : =
566 [ MtH] %%093[6?)9 ert-butyl-2-net hox?59-3 (3- et hyl - butyryl%’é‘%%%fﬂ%@%]
4- et hyl1- 3-(2- piperidin-4-ylmethyl-pyridin-4-yl oxy)-benzam de HPLC
(method 1): retention time = 2.65 mn Mass spectrum (ES1+): nmlz = 587
[ MtHr 10 (5)
N-(5-tert-butyl-3-dinethyl am nonet hyl - 2- met hoxy- pheny1) - 4- met hyl - 3- ( 2-
pi peri di n-4-yl net hyl - pyri di n-4-yl oxy) - benzam de PLC (et hod 3):
retention time = 4.40 mn 15Mass spectrum (ES1+): mz = 545 [ MrH (6)
N-(5-tert-butyIs2: met hoxy- 3-pyrrolidin-1-ylnmethyl-phenyl)-4-methyl-3-(2-
pi peridi n-4-yl hyl - pyri di n- 4-yl oxy) - benzam de Mass spectrum (ESr): m z
= 571 [ MWHL.Q 7 (5Q@tert-butyl -3-cycl opropyl am nonet hyl- 2- met hoxy- phenyl)

4- et hy1- 3-%g di-ng 40 ri di n-4-yl oxy)-benzanmide S v- Mass
spectrum (ESH): jm H = @ [ J\-l]fN N
-~

HPLC {method 1): retention time = 2.78 min
Mass spectrum (ESI"): m/z = 596 [M+H]"

5  (2) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-[2-
(1-methyl-piperidin-4-yimethyl)-pyridin-4-yloxyl-benzamide

Ny

0O
N O A
H t
2N N._

HPLC (method 1): retention time = 2.27 min
Mass spectrum (ESI*): m/z = 595 [M+H]"
10
(3} N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-4-methyl-3-[2-(4-methyl-
piperazin-1-ylmethyl)-pyridin-4-yloxyl-benzamide

0
HO 0o
0 N

Mass spectrum (ESI™): m/z = 533 [M+H]"

15
(4) N—(5-tert—b'utyl—3—hydroxymethyt-Z—methoxy—phenyl)—4—methy|—3—[2-(4-methy|—
[1,4]diazepan-1-yimethyl)-pyridin-4-yloxy]-benzamide

0
Hoﬁﬁj\@ AN

_Q

Mass spectrum (ESI*): m/z = 547 [M+H]*
20



Exampl e
N-(gPterﬁgB&Py¥@§p%§thanesulphonylaniﬁ@ﬁz-nethoxv-phenyl)-4ﬂﬁ@%ﬁ4p9@§%§%l-
10net hyl - azepan- 4-yl net hvl) - pyri di n- 4- vl oxv1l- benzam de At anbi ent
tenperature 141 ng sodiumtriacet oxyborohydride are added to a solution of
330 ng 3-(2-azepan-4-yl nethyl-pyridin-4-yloxy)-N(5-tert-butyl-3-

nmet hanesul phonyl - am no- 2- net hoxy- phenyl y4- net hyl - benzam de and 50 pl of 15
a 37% aqueous formal dehyde solution in 5 m of nethanol. Then the sol ution
i s evaporated d &n and the residue is taken up in ethyl acetate. The
organic Hﬁggguii—mashed wi t h aqueous sodi um carbonate sol ution and

sat ur at e N-gBHERiObLE lsathmégjlpﬁdrmnarﬁtﬂzhﬁ@noﬂmmvlﬁmﬁﬁ%h [2{he solvent is

renoved and, the f at ogr aphed on silica gel with
20di chl or@%@ﬁ% RREHPECsol ution (94:5:1->90:9:1) as
el uant. Yield:

6 ng (67 %of theory) Rf vaI ue: 0.25 (silica gel,
di chl or onet hane/ et hanol / met hanol i ¢ ammoni a = 90: 10: 0. 1) 25 Mass spectrum
(ESr): nmlz & 6 Mtgr The foI I ovyl;]ng conpounds are obtai ned anal ogously to
Exanpl e 12_3

N (5-tert- la'ijtﬁ,/l - bt hi h/o o 2- net hoxy- phenyl ) - 4- chl or o- 316-
(4-net hyl - pi per/éjm n-1- Ni n- 4- yl oxyFbenzam de Rf val ue:

0.4 (silica gel, dichl ororret hane/ rret hanol / met hanol i ¢ anmonia = 595:5:0. 1)
Mass $peciBriddg. ESESIC)bUtMﬁ 8. 96atrd=a 9t -Pigisphabiyd|o[3.8 BJundecane and 31

ol RSN A LR Sl >

butyl-3- methanesulphony!ammo -2-methoxy-phenyl)- 4 chloro 3-(2-chloro-
pyridin-4-yloxy)-benzamide, 110 mg 1-methyl-piperidin-4-ylamine and 250 mg
KOBu in 5 mi of toluene kept under an argon atmosphere. The mixture is
10 heated to 105°C and stirred overnight at this temperature. Then it is cooled to
ambient temperature and ethyl acetate is added. The mixture is then washed
with a little water and then extracted twice with 1 M aqueous hydrochloric acid.
The combined agqueous, acidic extracts are made alkailine with agqueous K,CO3
solution and then extracted with ethyl acetate. The combined organic extracts
15  are washed with saturated saline solution, dried (Na,SO,) and then freed from
the solvent. The flask residue is chromatographed on silica gel with
dichloromethane/ methanol/methanolic ammonia (97:2:1—96:3:1) as eluant.
Yield: 18 mg (5 % of theory)
Rs value: 0.3 (silica gel, dichloromethane/methanol/conc. ammonia = 95:5:0.1)
20 Mass spectrum (ESI'): m/z = 616/618 (CI) [M+H]"

Example 11
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyh)-4-chloro-3-[6-

{piperidin-4-ylamino)-pyrimidin-4-yloxy]-benzamide

H
0. ,,0 N
/

T

1 mL 5-6 M isopropanolic hydrochloric acid is added at ambient temperature to

25

a solution of 138 mg tert-butyl 4-{6-[5-(5-tert-butyl-3-methanesulphonylamino-
2-methoxy-phenyl-carbamoyl)-2-chloro-phenoxy]-pyrimidin-4-ylamino}-



Rf val ue: %&5?‘”&2& | ca gel, dichloronmethane/ nmet hanol / met hanol.i c =
95: 5: 0. 1)V IG50% rum (ESI+): mz = 4816/618 (C) [MH 153 EPZ005/061024
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl ) - 4- chl or o- 342-
(1-met hyl - pi peridin-4-y1 nethyl)-pyrimd n-4-yl oxyl - benzam de Rf val ue:
0.3 (silica gel, dichloronethane/ methanol/methanolic ammonia = 95:5:0.1)
20Mass spectrum (ES1): mz = 616/618 () [MH p O NI C O Rf value: 0.4
(silica gel di chl ororret hane/ met hanol / met hanol i ¢ anmonia = 95:5:0.1) Mass

spectrum § = %6/ 61 %\?{{ MtHr 5 (5)
N-(5-ted- 69]“93 PRl Ui ﬁ 9 Ier8methaBen o e pAEHICH) 191-SERE%r o- 312-
(1- et hy|w§r‘rﬁ§9ﬁ la@'aﬁ‘rbﬁ’en‘i'témpétﬁiu)re @waltﬁémeaapdraéaldomnm fiRidue is Rf
val ue: (siljica d) chl or onet hane/ met hanol / met hanol i ¢_amoni a =
1095 5- th en up in wat r and the solution is made alkaline with aqueous K;COs
solution. The alkaline solution is extracted with an approx. 20:1 mixture of
5  dichloromethane and methanol, and the combined extracts are dried (MgSQO,)
and evaporated down. The residue is stirred with diethyl ether and then dried.
Yield: 105 mg (89 % of theory)
R value: 0.1 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
10 Mass spectrum (ESI"): m/z = 603/605 (Cl) [M+H]"

The following compounds are obtained analogously to Example 11:

(1) N-[3-(butan-1-sulphonylamino)-5-tert-butyl-2-methoxy-phenyi}-4-methyl-3-
15  (2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

pRRCQSRE!

HPLC {method 1): retention time = 2.81 min
Mass spectrum (ESI'): m/z = 623 [M+HT"

20 (2) N-(5-tert-butyl-2-methoxy-3-pentanoylamino-phenyl)-4-methyl-3-(2-piperidin-
4-ylmethyl-pyridin-4-yloxy)-benzamide

o 0
0 N NH

HPLC (method 1): retention time = 2.69 min
Mass spectrum (ESI™): m/z = 587 [M+H]"
25
(3) N-(5-tert-butyl-3-methanesulphonyl-2-methoxy-phenyl)-4-methyi-3-(2-
piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide



Mass spectrum (ESI + mz = 615/617 (CI% [ M+H]
N- ( 5- t er t¥8@FPIL/0260 t hanesul phony! ani 782 2- met hoxy phenyl) FHEPRPPRg 24
(1- net hyl - azepan- 4-yl et hyl ) - pyri m di n- 4-yl oxykbenzam de 15 Rf val ue:
0.2 (silica gel, dichloronethane/ nmethanol /methanolic ammonia = 90:10: 0. 1)
Mass spectrum (ES11: mz = 610 [ MtH WO 2010/ 026095210PCT/ EP2009/ 061024
Rf value: 0.4 (silica gel, dichloronethane/ nethanol/nethanolic amonia =
90:10:0.1) Mass spectrum (ESE): rniz = 610 [ MtH Exanple 13
N-(5-tert-butyl-3-hydroxynet hyl- 2-met hoxv- phenvll-4-net hyl -3-12-(4-nethyl p
i perazin-1-ylI'methyl)-pyri md i n-4-vloxyl-benzamide
10144ngof 0- (7- hzabenzotri azol -1-y1)-N, N, N , N -tetranet hyl - uroni um
hexaf | uor ophgspflat @ 110 pl dii sopropyl et hyI am ne and 14 ng 1-hydroxy-7-

‘ S8 [07 ) arr.argon atnosphere to 120 ng 4-net hyl - 3-
1 i m di n-4-yl oxy] - benzoic acid in 2 m
of N, N-d| rrethy formam e m xt are is stirred for 15 mnutes at anbient
15 tenper e 66 _( o- 5-tert-butyl -2-nmet hoxy-phenyl)
met hanol r%t(ﬁ'g%ig . ﬁ%tePtéogRirﬁ% 234 re is stirred for 3 h at anbi ent
t enper at Massapectrire (E8I’): ni/2d 5ﬂ6t[lm+m*t er and aqueous NaHCO3 sol ution. The
resulting mxture is extracted with ethyl acetate, and the conbi ned
extracts are washed with saturated aqueous sodi um chl oride solution, dried
on rragnes(n)JNQ[a#)avbmb\Iaa meﬁW@v(&pnemylelantywmmo'ﬂmmhmamertmsh-iSe{Qe i's

chr omat ol apngd, 9Irr1ne%hyl pYfidin-4-yloxy)-benzamide

”5\*@&%@

HPL.C {method 1): retention time = 2.65 min
Mass spectrum (ESI*); m/z = 587 [M+H]"

10
(5) N-(5-tert-butyl-3-dimethylaminomethyl-2-methoxy-phenyl)-4-methyl-3-(2-
piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide

| O
H
_0 s N NH

HPLC (method 3): retention time = 4.40 min
15  Mass spectrum (ESI): m/z = 545 [M+H]"

(6) N-(5-tert-butyl-2-methoxy-3-pyrrolidin-1-yimethyl-phenyl)-4-methyl-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

C i
N NJ\@@’/\O
H
0 N NH

20  HPLC (method 1): retention time = 1.94 min



gel wi thdjchl oror ane/ met hanol / met h i c anmoni a sol utiaq

(97:3:0- %8%{}%/&55&% uant. Yield: 20 S?( 18% of theory) F;%TIEFI?PO(\;/Q('I\’W@;
0.3 (silica gel, dichloronethane/ nmethanol /methanolic anmonia = 2595:5:0.1)
Mass spectrum (ES1+): mlz = 534 [MHIr The foll ow ng conpound is obtained
anal ogously to Exanple 13: (1)

N-(5-tert-butyl-3-nethanesul phi nyl-2-net hoxy-phenyl) - 4-net hyl - 3-[ 2- ( 4-

met hyl - pi perazi n- 1-yl met hyl ypyri m di n- 4-yl oxyl - benzam de 5Rf value: 0.5

(silica di chl or t hgne/ et / met hanol i c ammonia = 95:5:0.1) Mass
spectrum gk((?‘?’:Fgls Clrygy gge)sé'ﬁz[‘rdﬁﬂ[p'a%gaanpl e 14
N-(5-tert but v1- 3 nmet hanesul phonyl am i no- 2- net hoxv- phenyl) -4-m

(etzh¥' oo At Nt FREPATROTYDETIHPIRIE NG - benzam i de
0 I'l , - Shperidi-MNyimethyl-pyrididad-yloxy®benzamide, . N H

H Q o
v k@[@”@
0 N NH

Mass spectrum (ESI*): m/z = 557 [M+H]"

Example 12
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-3-[2-{1-

10 methvl-azepan-4-yimethyl}-pyridin-4-yloxyl-benzamide

0O O
S.
N_
-0 : = N

At ambient temperature 141 mg sodium-triacetoxyborohydride are added to a

solution of 330 mg 3-(2-azepan-4-ylmethyl-pyridin-4-yloxy)-N-(5-tert-butyl-3-
methanesulphonyl-amino-2-methoxy-phenyl)-4-methyl-benzamide and 50 pi of
15 a 37% aqueous formaldehyde solution in 5 ml of methanol. Then the sclution is
evaporated down and the residue is taken up in ethyl acetate. The organic
phase is washed with agueous sodium carbonate solution and saturated
agueous saline solution and then dried (Na,SO,). The solvent is removed and
the flask residue is chromatographed on silica gel with
20  dichloromethane/methanol/methanclic ammonia solution {94:5:1—90:9:1) as
eluant.
Yield: 226 mg (67 % of theory)
R¢ value: 0.25 (silica gel, dichloromethane/methanol/methanolic ammonia =
90:10:0.1)
25  Mass spectrum (ESI"): m/z = 609 [M+H]"

The following compounds are obtained analogously to Example 12:



F F At anpj rature 40 pl 2,2, rifluoroethyl

trifl uorgﬁé?ﬁiﬂ@gﬁﬁhonat e are 15 addél((]g a solution of 1f§3Tﬁ@32009"061024
N-(5-tert-butyl- 3-net hanesul phonyl am no- 2-

met hoxy- phenyl y4- met hy1- 3- ( 2- pi perazi n-1-yl met hyl - pyri di n- 4-yl oxy) - benzam
de and 100 pl ethyldiisopropylamne in 2 m of tetrahydrofuran. The
solution is stirred overnight at anbient tenperature, before 100 pl
2,2,2-trifluoro-ethyl trifluoronethanesul phonate are added. After another

24 h stirr nt 20 t ture,the sol di lLuted with ethyl
acetate A%W&BZ%@UW%‘%G e@%"&?&gﬁ 'D?&t'@%thg’&’u@?ﬁ?gﬂ a‘ﬁi' i uti on. The
organi ¢ ghasshylpipdtaéd1-gmanghegiridinsdHpRytienandidevapor at ed down. The
flask residue is chronmatographed on silica gel with

di chl or onet hanefstet hanol (99:1-430:20) as eluant. 25 Yield: 89 ng (52% of
theory) Rl valug; 0.49 (silica gel, dichloronethane/nethanol = 90:10) Mass
spect rum (ES1+ z0= 664 [M+H] Exarrpl e 15

N (5-t ert ~Buky gIhno- 2- met hoxy- pheny1) - 342- (4-

cyanonet hyl - i P8 YI‘NdI n- 4-yl oxyl- 4- et hyl - benzam de 0 ||
00 Hi ---0 57At anbient Feny erature I8 pl bronpacetonitrile are added to
a m xtur —

N (5t or 0¥ a1 4 Bies ol dichjorpmelaneimethapolmelanoli ammonier ot hy - 3- (2-

pi per azi r9515~9fl1}ret hyl - pyr| di n- 4-yl oxy) - benzam de, 71 ng pot assi um car bonat e
and 2 m (i =red overni ght at anbient

t enper at lﬁag;%lgg&tp th&I ut g(jw&glgtgt[lﬂlm acetate. The resulting m xture
is washed with water and sat urated aqueous saline solution, dried

(magnesi QQ@E . [4€
chr omat oér apxé Lﬂ% @@@ @é@%@@%ﬁ@@bg@ n)](aB:[IBI aﬂ”ﬁ%ﬁ V" (\?\n{[?ﬁ% t er / met hanol
(90: 10-) @1 nﬁbf)yl-@s)eéﬂIuﬁylmeWYQrmﬁlmnﬁw[Q@ﬂ}%@ﬂamlfﬂféor y) 15Rf val ue: 0.82
(silica gel, dich] oronethane/ net hanol = 80:20) Mass spectrum (ES1): mz =
621 [ MrHr Exgmpl e 16

N-(5-tert-puty - hydr oxvmet hy1- 2- met hoxy- phenyl ) - 4- met hy1- 342- pi per azi n- 1

- 20yl met hyg™p di n I ogy) benzam de
/ ~
Jﬁ Nz N N.\

R value: 0.35 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
Mass spectrum (ESI*): m/z = 616/618 (Cl) [M+H]"

10

15 {3) N-{(5-tert-butyl-3-methanesulphonytamino-2-methoxy-phenyl)-4-chloro-3-[2-
(1-methyl-piperidin-4-ylmethyl)-pyrimidin-4-yloxy]-benzamide

Q.0 0
H H
_0 of SN N

Ry value: 0.3 (silica gel, dichloromethane/methanol/methanolic ammonia =
95:5:0.1)
20  Mass spectrum (ESI"): m/z = 616/618 (Cl) [M+H]"

{4) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-[ 2-
(4-methyl-piperazin-1-ylmethyl)-pyridin-4-yloxy}-benzamide



0.78 m %P%%Mﬁa% ution of LiAIH4 i b et rahydr of uran are @@95920581091024

sol ution ng~ net hyl

5-tert-butyl -2-met hoxy- 344- net hyl - 3- ( 2- pi per azi n- 1-yl net hyl -

pyri di n-4-yl oxy) - benzoyl am nokbenzoate in 4 m tetrahydro-furan which has
25been cooled to OC. The solution is stirred for 2 h at 0C and then
conbined with 0.80 m of an aqueous 2 N NaCH solution. The m xture is
diluted with ethyl acetate and filtered through Celite. The filtrate is
dried on My804 and evaporat ed to dryness Yield: 195 ng (98% of theory)

Mass spectrum( in& = 519 [MtH' 5 The fol |l ow ng conmpound i s obtai ned
analogousl nple 16: (1)

N ( 5- tert hy roxynet hy1 2- rret hoxy- phenyl ) -3-(2[ 1, 41di azepan- 1-

yl met hyI zam de 10 HO Mass spectrum (ESI +):
mz = 533 [I\/I#H] 18The xarrpl es of fornulations, in which

t he term acti Vi
R value: 0.4 (silica gel, dichloromethane/methanol/methanolic ammonia =

95:5:0.1)
Mass spectrum (ESI*): m/z = 616/618 (CI) [M+H]"

(5) N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-[2-
(1-methyl-piperidin-4-ylmethyl)-pyridin-4-yloxy]-benzamide

00 O

H H
0 ol X N N._

R: value: 0.15 (silica gel, dichloromethane/methanol/methanolic ammonia =
10 95:5:0.1)
Mass spectrum (ESI'): m/z = 615/617 (Cl) [M+H]”

{6) N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyi-3-[2-
(1-methyl-azepan-4-yimethyl)-pyrimidin-4-yloxy]-benzamide

5 T O

Ry value: 0.2 (silica gel, dichloromethane/methanol/methanolic ammonia =
90:10:0.1)
Mass spectrum (ESI*): m/z = 610 [M+H]"

15

20 (7) N~(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-[6-
(1-methyl-azepan-4-yimethyl)-pyrimidin-4-yloxy}-benzamide



substanchoq% ﬁimgne or nore conpouqﬂé according to the IQ%&E%%%§MG“B4

I ncl udi ng' the sarts thereof. In the case of one of the conb

descri bed herei nbefore having one or nore additional active substances,
the term"active substance" also includes the additional active
substances. 20 Exanple A Coated tablets containing 75 ng active substance
25Conposition: 1 tablet core contains: active substance7513 ng cal ci um
phosphat €93. 0 ng corn starch35.5 ng 30pol yvi nyl pyrrol i donel0.0 ng

hydr oxypr opyl nmet hyl cel | ul o0sel5.0 ng rmagnesium stearatel.5 ng 230.0 ny

Preparation: 5 active substance is m xed wth cal ci um phosphate, corn
starch, polyvi yrrolidone hydr oxypr opyl net hyl cel | ul ose and half the
speci fied u gne5|un1stearate Bl anks 13 mMmmin dianmeter are

produced i g1 and these are then rubbed through a
screen with & h %lz Si a suitable machine and m xed with
the rest of thé magnesi um stear at e. Is granulate is conpressed in a

LDl et o TR0 4 T8RN 48 HionbRHBAMBIRb R it dfa i bhfibrifGPe. Vel ot of
90 10:0.1)

Mass spectrum (ESI™): m/z = 610 [M+H]"

Example 13
N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-4-methyl-3-[2-{4-methyl-
piperazin-1-yimethyh-pyrimidin-4-yloxyl-benzamide

“5\ aeqsaey

10 144 mg of O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyl-uronium-

hexafluorophosphate, 110 pl diisopropylethylamine and 14 mg 1-hydroxy-7-
azabenzotriazole are added under an argon atmosphere to 120 mg 4-methyl-3-
[2-(4-methyl-piperazin-1-ylmethyl}-pyrimidin-4-yloxy]-benzoic acid in 2 ml of
N,N-dimethylformamide. The mixture is stimed for 15 minutes at ambient
15 temperature, before 66 mg of (3-amino-5-tert-butyl-2-methoxy-phenyl)-
methanol are added. The reaction mixture is stimed for 3 h at ambient
temperature and then diluted with water and aqueous NaHCOQ; solution. The
resulting mixture is extracted with ethyl acetate, and the combined extracts are
washed with saturated aqueous sodium chloride solution, dried on magnesium
20  sulphate and evaporated down. The flask residue is chromatographed on silica
gel  with dichloromethane/methanol/methanolic  ammonia  solution
(97:3:0—-96:3:1) as eluant.
Yield: 20 mg (18% of theory)
Ry value: 0.3 (silica gel, dichloromethane/methanol/methanolic ammonia =
25 95:5:0.1)
Mass spectrum (ESI'): m/z = 534 [M+H]"

The following compound is obtained analogously to Example 13:



The t abl g [ S produced are coated with a filmconsistin
essentiaﬁkg%ﬁF&ﬁv%g%xyBropylnethylceIPﬂ ose. The finished f??ﬂ?%%@@@@“m4
tablets are polished with 15beeswax. Wi ght of coated tablet: 245 ng.
Exanpl e B 20 Tabl ets containing 100 ng of active substance Conposition 1
tabl et contains: 25active substancel00.0 ng | actose80.0 ng corn starch34.0
nmg pol yvi nyl pyrrolidone4. 0 ng nagnesi um stearate2.0 ng 30220.0 ng Mt hod
of Preparation: The active substance, |actose and starch are m xed
toget her and uniformy noistened 35wi th an aqueous sol ution of the

pol yvi nyl pyrrolidone. After the noist conposition has been screened (2.0

mm mesh it pR)5agrbatyl BehetarsiphinytRRibxY - Phemil)-pAfethfi-3L[3-(sCr eened agai n
(1.5 nm mast[j| si.ze .agdlthE‘ l_ubr,i cant Isé}g(deed. _The finished mxture is
conpr essdBTY AR AFR-A el Y RETGIIn-wox4bpeIFaRils ny 5D anet er: 10 mm

bi pl anar, facetted on both sides and notched on one side.

0
~ O N
0 o S N
5 Revalue: 0.5 (silica gel, dichloromethane/methanol/methanolic ammonia =

95:5:0.1)
Mass spectrum (ESI"): m/z = 566 [M+H]"

10 Example 14
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-3-{2-[4-

(2,2, 2-trifluoro-ethyl)-piperazin-1-yimethyll-pyridin-4-yioxyl-benzamide

O [ 3 0
S. 0
O H H *
0 N K/N/\k
E

At ambient temperature 40 pl 2,2,2-trifluoroethyl trifluoromethanesuiphonate are

F.
F

15 added to a solution of 149 mg N-(5-tert-butyl-3-methanesulphonylamino-2-
methoxy-phenyl)-4-methyl-3-(2-piperazin-1-yimethyl-pyridin-4-yloxy)-benzamide
and 100 pl ethyldiisopropylamine in 2 mi of tetrahydrofuran. The solution is
stired overnight at ambient temperature, before 100 pl 2,2 2-trifluoro-ethyl
trifluoromethanesulphonate are added. After another 24 h stirring at ambient

20 temperature the solution is diluted with ethyl acetate and washed with water
and saturated agueous saline solution. The organic phase is dried on
magnesium sulphate and evaporated down. The flask residue is
chromatographed on silica gel with dichloromethane/methanol (99:1—-80:20)
as eluant.

25  Yield: 89 mg (52% of theory)

Rt value: 0.49 (silica gel, dichloromethane/methanol = 90:10)
Mass spectrum (ESI'): m/z = 664 [M+H]*



Exanpl e bl et s cont ai ni ng 150 ng f active substance [tion 1
t abl et cg'xgjggﬂ@lf’%h%ive subst ancel50. ?‘rg 15powder ed | act O?g%@?%zoﬁggmzﬁ
starch40.0 ng colloidal silical0.0 ng polyvinyl pyrrolidonelO.0 ny
magnesi um stearatel. 0 ng 20300.0 ng Preparation: The active substance

m xed wth |actose, corn starch and silica is noistened with a 20% 25
aqueous pol yvi nyl pyrrolidone solution and passed through a screen with a
mesh size of 1.5 mm The granules, dried at 45C, are passed through the
sanme screen again and m xed with the specified amunt of magnesi um
stearate. Tablets are pressed fromthe m xture. Wight of tablet:300 ng
30di e: 10 pampid @& Exanple D Hard gel ati ne capsul es containing 150 ng of

active syp A I RSt Ahonyias e A et henyl)-3-12-(4-

cyanomethyl-piperazin-1-yimethyl)-pyridin-4-vioxyl-4-methyl-benzamide

&)
1

\f

N

At ambient temperature 18 ul bromoacetonitrile are added to a mixture of 149
mg N-(5-tert-butyl-3-methanesulphonylaminoc-2-methoxy-phenyl}-4-methyl-3-(2-
piperazin-1-ylmethyl-pyridin-4-yloxy)-benzamide, 71 mg potassium carbonate
and 2 ml acetonitrile. The mixture is stirred overnight at ambient temperature
10 and then diluted with ethyl acetate. The resulting mixture is washed with water
and saturated agueous saline solution, dried (magnesium sulphate) and
evaporated down. The flask residue is chromatographed by HPLC (reversed
phase, XBridge C18) with water/methanol (90:10—0:100) as eluant.
Yield: 48 mg (30% of theory)
15 Rs value: 0.82 (silica gel, dichloromethane/methano! = §0:20)
Mass spectrum (ESI™): m/z = 621 [M+H]"

Example 16
N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-4-methyl-3-(2-piperazin-1-

20  ylmethyl-pyridin-4-yloxy)-benzamide

0.78 ml of a 1 M solution of LiAIH, in tetrahydrofuran are added to a solution of

210 mg methyl 5-tert-butyl-2-methoxy-3-[4-methyl-3-(2-piperazin-1-yImethyl-
pyridin-4-yloxy)-benzoylamino]-benzoate in 4 ml tetrahydro-furan which has
25  been cooled to 0°C. The solution is stirred for 2 h at 0°C and then combined

with 0.80 ml of an aqueous 2 N NaOH solution. The mixture is diluted with



active s 0 nmg corn starch (driedapprox. 180.0
(DOV\dereg&approx g 0 ng magnesi um st & Eat e3.0 ny approx. %ﬂ% 51061024

Preparation: 10 The active substance is mxed with the exci pi enfts passed
through a screen with a nesh size of 0.75 mm and honpbgeneously m xed using
a suitable apparatus. The finished mxture is packed into size 1 hard

gel ati-ne capsules. Capsule filling:approx. 320 ng Capsul e shell:size 1
hard gel atine capsule. 15 20 Exanple E Suppositories containing 150 ng of

active su p t.ai ns I ve ,subst ance
pol yet hyl er?héc‘g%gf aﬁ@@‘ﬁ“ﬁfﬁﬁ@ﬁ?‘%‘%ﬁ% 3_2' fqté%@ds B?@Sﬁ?y’ﬂ@%@# @H@ sor bi t an
nmonost earcatpordteditb@neny 550. 0 ng 460.0 ng 840.0 ng 2, 000.
Preparat \3iy. 195 mg (98% of theory)

Mass spectrum (ESI*): m/z = 519 [M+H]"

5
The following compound is obtained analogously to Example 16:
(1) N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-3-(2-[1,4]diazepan-1-
vimethyl-pyridin-4-yloxy)-4-methyl-benzamide
& ' § 0
HO o}
N = N >
|
10 -9 HJ\C[/\ \g\ NgIYe

Mass spectrum (ESI): m/z = 533 [M+H]"

15 The following are examples of formulations, in which the term "active
substance” denotes one or more compounds according to the invention,
including the salts thereof. In the case of one of the combinations described
hereinbefore having one or more additional active substances, the term "active
substance” also includes the additional active substances.

20
Example A

Coated tablets containing 75 mg active substance

25 Composition:
1 tablet core contains:

active substance 75.0 mg
calcium phosphate 93.0 mg
corn starch 35.5mg
30 polyvinylpyrrolidone 10.0 mg

hydroxypropylmethylcellulose 15.0 mg



After th _ ' y mass has been ne|ted the active substan IS
homgene?ﬁ?@ﬁ)@%@% buted therein and tfie melt is pour ed in'?%ﬁ%f*ﬁqof’@ﬁw%
noul ds. Exanpl e F Suspension containing 50 ng of active substance
5Conposition 100 m of suspension contain: active substancel.00 g

car boxymet hyl cel | ul ose-Na-salt0.10 g nethyl p-hydroxybenzoate0.05 g

10pr opyl p-hydroxybenzoate0.01 g glucosel0.00 g glycerol5.00 g 70%
sorbitol solution20.00 g flavouring0.30 g 15di st. wateradl00 m
Preparation: The disti]led water is heated to, 7/0C. The nethyl and propyl
p- hydr oxy SEFESLELSSHESyet her with the glyce d sodium salt of

car boxynet hyl cel | ul ose are dissol ved thereimpagigfgstirring. The sol ution
is cooled to anbient tenperature and the active substance is added and
honobgeneousl y di spersed therein with stirring. After the sugar, the
sorbi t ol Prebartion and the flavouring have been added and di ssol ved, the

R BERCEE DS AT ACHE DL S8 0
hydroxypropyimethylcellulose and half the specified amount of magnesium stearate.
Blanks 13 mm in diameter are produced in a tablet-making machine and these are then
rubbed through a screen with a mesh size of 1.5 mm using a suitable machine and
mixed with the rest of the magnesium stearate. This granulate is compressed in a tablet-

10 making machine to form tablets of the desired shape.
Weight of core: 230 mg
die: 9 mm, convex
The tablet cores thus produced are coated with a film consisting essentially of
hydroxypropylmethylcellulose. The finished film-coated tablets are polished with
15  beeswax.
Weight of coated tablet: 245 mg.

Example B
20
Tablets containing 100 mg of active substance
Composition
1 tablet contains:

25 active substance 100.0 mg
lactose 80.0 mg
corn starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 20mg

30 220.0 mg

Method of Preparation:

The active substance, lactose and starch are mixed together and uniformly moistened

35  with an aqueous solution of the polyvinylpyrrolidone. After the moist composition has



Subst anceB BB 1 N Ry ar ookl or i ¢ difdq. 5. doubl e- i st i T VRIPEPANE*o

m 35Preparation: The active substance is dissolved in the necessary
amount of 0.01 N HCl, made isotonic with comon salt, filtered sterile and
transferred into 2 ml anpoul es. Exanple H 5 Ampoul es containing 50 ng of
active substance Conposition active substance50.0 ng 0.01 N hydrochloric
acidg.s. 10double-distilled wateradl0.0 m Preparation: The active

substance is dissolyed in the necessary amount of 0.01 N,HCl., nade
ot ont  BREICIGRbIZ QAT MeshisPey Ba0 Qi PIe Sty Pe HRCART Ct ' APBETR
anpoul es.aghin (621 r@edh site)sid tBs Ibstameedded. NMinalfinished neaotedsni ng 5 ng of
active substance %0} c%gﬁule contains: active substance5.0 ngy
compressed fo form tablets.
Weight of tablet: 220 mg
5 Diameter: 10 mm, biplanar, facetted on both sides and notched on one

side.

Example C

10 Tablets containing 150 mg of active substance

Composition
1 tablet contains:
active substance 150.0 mg
15 powdered iactose 89.0 mg
corn starch 40.0 mg
colloidal silica 10.0mg
polyvinylpyrrolidone 10.0 mg
magnesium stearate 1.0mg
20 300.0 mg

Preparation:

The active substance mixed with lactose, corn starch and silica is moistened with a 20%
25  aqueous polyvinylpyrrolidone solution and passed through a screen with a mesh size of
1.5 mm. The granules, dried at 45°C, are passed through the same screen again and

mixed with the specified amount of magnesium stearate. Tablets are pressed from the

mixture.
Weight of tablet: 300 mg
30 die: 10 mm, flat
Example D

Hard gelatine capsules containing 150 mg of active substance
35



| actose for inhalationl5.0 ng 20.0 ng 25Preparation: The active substance
i s nmixed WPAY908%e for inhal ation. 2the m xture i s packedPFHEB2MO819610%4s
in a capsul e-maki ng nmachi ne (wei ght of the enpty capsul e approx. 50 ng).
wei ght of capsule:70.0 ng size of capsule:3 30 Exanple J Solution for

i nhal ati on for hand-held nebulisers containing 2.5 ng active substance 1
spray contains: active substance2.500 ng benzal koni um chl ori de0. 001 ng I N
hydrochloric acid q.s. ethanol/water (50150)ad 15.000 ng 5 Preparation:
The active substance and benzal konium chl oride are dissolved in

et hanol / V®BROSitION/ 50) . The pH of the solution is adjusted with 1N

hydr ochl of ggpsal @dntaldte resulting solution is filtered and transferred into
suitabl e containers for use in hand-held nebulisers 10(cartridges).

Cont ents GCUYSBIOSERCSEi ner: 4.5 ¢ 150.0 mg
corn starch (dried approx. 180.0 mg

5 lactose (powdered) approx. 87.0 mg
magnesium stearate 3.0mg

approx. 420.0mg

Preparation:
10 The active substance is mixed with the excipients, passed through a screen with a mesh

size of 0.75 mm and homogeneously mixed using a suitable apparatus. The finished
mixture is packed into size 1 hard gelatine capsules.

Capsule filling:  approx. 320 mg

Capsule shell: size 1 hard gelatine capsule.
135
20  Example E

Suppositories containing 150 mg of active substance

Composition
25 1 suppository contains:
active substance 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
polyoxyethylene sorbitan monostearate 840.0 mg
30 2,000.0 mg

Preparation:
After the suppository mass has been melted the active substance is homogeneously

distributed therein and the meit is poured into chilled moulds.
35



Clainms 1. Heteroaryl oxy-substituted benzoic acid am des of general formula
| 5 mé’?’@#ﬂﬁ@@ﬁ 1-R3, 10 where L1 34 selected froma bgarﬁjT/EFb'%OO@l‘@"%ﬂ,
CONN, NHCO SO 502, SO2NH, NHS02 and Craral kyl ene, where Rg is

sel ected from hydrogen, hal ogen, 01 6-al kyl, C2_6-al kynyl, C2_6-al kenyl,
C3-r cycloal kyl, C3_8-heterocycl oal kyl, C6_10-aryl, C510-heteroaryl,

cyano, carboxy, Cl4- 15al kyl oxycarbonyl, nitro, am no,

di - (Cl4-al kyl ) -am no, hydroxy, Cl.6-alkyl sul phanyl, while Rg may be partly
or conpletely fluorinated and/or may be substituted by one or nore
substituds@gibe Fand 20 wherein in heterocycl oal kyl groups a nethyl ene
group may be substituted by CO SO or 502, and wherein RI is not hydrogen
if R3 denotes hydrogen, and 25R2is L2-Rg, wherein L2 is selected froma
bond, 0, SEEPendipn Q@d}%ﬂlﬂlnmﬁé@g gimctige SUbstEaGH, NHSO02 and Cl1- C4- al kyl ene

car boxy, Cl4-al kyl oxycarbonyl, nitro, am no, di-(Cl4-al kyl yam no, hydroxy,
Cl- 6- al kyl sul phanyl wherein RO may be partly or conpletely

fl uor?nat(—iﬂﬂ@ﬂl'ﬁﬁr may be substituted by one or 5nobre substituents L, and
wher ei n iqpothef al siBh@URAGINENt i oned optional l yone or two CH2 groups nay
be exchanged for and/or NW 10 wherein in the cycloal kyl groups

nent i oned BAFESUPEABCTH2 groups may be repl aced i nH8P&ndenty of one

anot her bycmxyng)eth%eggase -84t SO2 and one or twoy @hlggr oups may be
and [ 13

repl aced by N, is L3-R
methyl p-hydroxybenzoate 0.05¢g
10 propyl p-hydroxybenzoate 0.01g
glucose 10.00 g
glycerol - 500¢g
70% sorbitol solution 20.00g
flavouring 0.30g
15 dist. water ad 100 ml

Preparation:

The distilled water is heated to 70°C. The methyl and propyl p-hydroxybenzoates

20  together with the glycerol and sodium sait of carboxymethylcellulose are dissolved
therein with stirring. The solution is cooled to ambient temperature and the active
substance is added and homogeneously dispersed therein with stirring. After the sugar,
the sorbitol solution and the flavouring have been added and dissolved, the suspension
is evacuated with stirring to eliminate air.

25 5 ml of suspension contain 50 mg of active substance.

Example G
Ampoules containing 10 mg active substance

30  Composition

aclive substance 10.0 mg
0.01 N hydrochloric acid q.s.
double-distilled water ad 2.0ml

35 Preparation:



15 wherein 1 3 is selected froma bond, 0, CO NH CONH, NHCO SO SO
SOPNH, NHEBZILHIREITA- al kyl ene wher ei njlﬁlo is selected frorﬁ‘?ﬁ%ﬁ@a@ﬂ?mm
hal ogen, Cl1_8-al kyl, C2_6-al kynyl, Caral kenyl, Cs. 20 8-cycl oal kyl,
C4_8-cycl oal kenyl, C3_8-heterocycl oal kyl, C5_10-aryl, C5_10-heteroaryl,
cyano, carboxy, Cl4-al kyl oxycarbonyl, nitro, am no, di-(Cl-alkyl)-am no,
hydr oxy, Cl-6- al kyl sul phanyl wherein R1O may be partly or conpletely
fluorinated and/ or nay be substituted by one or 25nobre substituents L, and
wher ei n i s not hydrogen if Rl denotes hydrogen,, R4is L4-R11 30 wherein
97T o cel Tharative PUTRAICB I BSS Ve I RE CRER O 001 B MAOR I

sel ect ed \{ithdBnieh S4€ AiterBa sRURNanERA R lin®-Bihkarthpo#ss. 8- cycl oal kyl, C3_5-
het er ocycl oal kyl, trifluoronethyl, difluoronmethyl, cyano, carboxy,

Cl_4- al kyl oxycar bonyl , 35di - (Cl4-al kyl )-am no, Cl_4-al kyl sul phanyl, R5is
Cl4- al kylgxa%@HL& R12, wherein L5 is selected froma bond, NH,

Cl _3-al kene-NH, NHCO  CONH, wherein R12 is Cl.8-al kyl, NH (Cl4-al kyl) 2,
C3_6- Sy cl8apss caniaining bR mEOlAchue Rylstanss, c1_4-

al kyl sul phanyl , C14- al kyl sul phonyl, C3_8-cycl oal kyl sul phonyl am no, R7is
Cl-al kyl, trifluoromethyl, pentafl uoroethyl, X, Y i ndependently of one
anot her &&RRASIANGr C R13, wherein X and Y cannot both 15be N and R13 is
sel ected f pechy@emgesn, fluorine, chlggpmeg Cl-alkyl, trifluoromethyl, OH,
Cl4- al kyl oxy, ,iri fl u?r onet hoxy, difluoronmethoxy and cyano, R61lis sel ected
fromH, C1E%%yydroghigricadd i £ yor oet h#S- cyanmet hyl, acetyl,

met hythsul phemié-distedlWater yl met hydd, 20 10.0 ml

Preparation:
The active substance is dissolved in the necessary amount of 0.01 N HCI, made isotonic

with common salt, filtered sterile and transferred into 10 ml ampoules.

15

Example |
Capsules for powder inhalation containing 5 mg of active substance

20 1 capsule contains:

active substance 5.0mg
lactose for inhalation 15.0 mg
20.0 mg

25  Preparation:
The active substance is mixed with lactose for inhalation. The mixture is packed into

capsules in a capsule-making machine (weight of the empty capsule approx. 50 mg).

weight of capsule: 70.0 mg
size of capsule: 3

30
Example J

Solution for inhalation for hand-held nebulisers containing 2.5 mg active substance

1 spray contains:

35



i s select fr ng hal ogen, cyano, Cl_6-al kyl oxy, am no
al kyl ani n '1@%%§?§Ikyl) am no, C14- al ¥T car bony! ami no, d|f|ﬂsw%ﬁ§Pﬁ@?“%& 4

- al kyl sul phonyl am notri fl uoronet hyl , hydr oxy, C1_3-al koxY, di f | uor onet hoxy,
trifluoronethoxy, acetylam no, CB_lO_aryI and C6_10- heteroaryl. 25
2. Het er oaryl oxy-substituted benzoic acid am des according to claim1l
wherein 30Rl is selected from hydrogen, hal ogen, Cl-alkyl, C2 6-al kynyl,
C2_6- al kenyl C3 2- cycloal kyl, C3_2-cycl oal kyl -C1_3-al kyl, C613-aryl,
C6. 10- heterog C6 _10-aryl-Cl_3-alk C6_10- heteroaryl-Cl_3-al kyl,
C14 al kyl c&F bS %G no, anlnocarbo%é 0"@& 4- al kyl - ani nocar bonyl! ,

-(C1_3- abbyhmmanhn@ﬁ@n&@nyl pyrrob.odi fgl-yl car bonyl ,
piperidin- -yl ca nor phol i n-4- yl carbonyl, piperazin-1-ylcarbonyl,
4-(C raIképg3ﬁﬁﬁgﬁﬁ§@ﬁ”fl§lcarbonyl car boxy, 35a|ky|oxycarbony| nitro,
am no, akr atHgybarnatepgoyso)ol i di n- 1-ay1l1,5 000 mg
plperldln 1-yl, norphol i n-4-yl, pi perazin-1- yI 4- (Cl4- al kyl ) pi perazin-1-yl,C
1-r alkylcarbonylanlno Cl _4- alkylsulphonylanino, hydr oxy, C _ral kyl oxy,
C37-cycl akpathtiry, C640-aryl oxy, Cl4- alkylsulphanyl C14 aIkyIsquhinyI

and Cl4- yl sul erei n al ky e aIkyn , cycloalk and
het er ocyg]lh(?aﬁcﬁ g%f%ﬁ? @3}%@8* %Pr"t’rf‘)?"‘[?f' Wp‘i%ﬁ% h Ie phaater(S 94%) or
nmono- or 1d198;1l-b6f£thé gblatorb adjiﬁsltéd Wigh 1I0hydiof‘.ﬁl§|r@ﬁéld smh@ F‘ésTuHiﬂQTséluﬁéﬂ gct ed
fromcya acet nlno honyl am no and

ydr.Qx Ctral k
cr o A e g Ve et e 1 S B oG b B OB PSSRt hy1 o
groups nﬁmybmgsgpstltuted i ndependently of one another by 0, S, CO SO or
.302, and wherein in N heterocycl oal kyl groups a nethyl ene group may be
.substituted by CO or SO2, 15 wherein Rl is not hydrogen if R3 denotes
hydr ogen,CanitehtdRgf the cesthipet-eds §r om hydr ogen, Cl1_8-al kyl, C2_6-al kenyl,
C2_5-al kynyl, C3 7-cycloal kyl-Cl_4- alkyl, Cl_6- alkylcarbonyl Cl _3- aIkyI,
C6_10-aryl - Cl4-al kyl, C5_10-heteroaryl-Cl_4-al kyl, C37-



20 cyclo al kyl carbonyl, C3.7-cycl oal kyl -carbonyl , cyan, _
ani nocar (E)U(‘fﬂé 10"9%3@%% anino, Cl_4- aI2I%9/I car bonyl ani no, PCTIEP2009/061024

C14-alkylsulphonylan1no Cd ral kyl oxy, ©810-aryl, C5-10- heteroaryl,

hydr oxy, wherein all the above-nentioned al kyl, alkenyl, al kynyl and
cycl oal kyl groups may be 25 partly or conpletely fluorinated and/or nono-,
di- or trisubstituted by identical or different substituents selected from
Cl_3-al kyl, cyano, hydroxy, d _ral kyloxy, am no, Cl-3- alkylam no,

i -(Cl. 3-al kyl)am no, acetyl am no, _nethyl sul phonyl am no, C6_10-aryl and
C5_10- heteroaryl, 30 wherein in Fﬁﬁ”ﬁlkyl groups nentioned one or two CH2
groups nmay optionally be exchanged for 0 and/or NR', wherein in the

cycIoaIkyI tloned one or two CH2 grouyps be repl aced
|ndependently% r8ﬂré( H%tft”tﬁg bgfgoic 6‘,"‘%{”"&&9@"@@}/@@“3 d one or two CH
groups 35 may be replaced by N, and R3 is selected from hydrogen,

hal ogen, Cl4-al kyl, C2_6-al kynyl, C2_6-al kenyl, C3-7- C3.6-cycloal kyl,
trifluoronmethyl, difluoronefhyl, hydroxy, Cl-4- alkyl oxy,

trifluoronethoxy, difluoraog , cyano, am nocarbonyl, Cl4-alkyl- 5

am nocar bonyl, di-(Cl1_3-al no ar ponwl , gar boxy,

Cl4- al kyl oxycar bonyl , ] yIgmi¥o, di-(C1J3-al kyl yani no,

d calkylcarbonylanlno CE-2- aHkyI Q Bm no, wherein R3 is not
hydrogen if RL denotes hydrogen, FmRss seljgcted from hydrogen, Cmalkyl,
ycl oal kyl, trifluoronethyl, difluoronethyl, 10cyano, carboxy,

anlnocarbonylNwﬁﬁgﬁ-alkylaninocarbonyl, di - (G _ral kyl)am nocar bonyl ,
~Cl14- al kyl oxycar bonyl, am no, Cl_3-al kyl am no, di-(Cl_3-al kyl)am no,
. hydroxy, al kyl oxy, Cl1_4-al kyl sul phanyl, R5 is Cl4-alkyl, 15 R6 is selected
fron1an1mp Cligakkyl, Cl_3-al kyl am no- C1_3-al kyl

-(C1_3- alkyl)anlno Cl 3- alkyl, C3_6-cyclo-al kyl ami no-C1_3-al kyl ,
azetldln 1-yl -C1_3-al kyl, pyrrolldin 1-yl-C1_3-al kyl,
pi perdi Ryrbre/L; S EeRorldim atbert 03y c 61 NBr, @, NHCO, so SO NH NHSOZ
Cl_3- alkylsulphanyl Cl_3-al kyl, Ci-3- alkylsulphlnyl §
Cl_3- al ky@dfiftoiienel 3- al kyl , G__ralkylcarbonylanino C3-
200yc|oalkylcarbonylanlno Cl_ 6- alkylsulphonylanino

C3_6-cycl oal k honyl ani no, Cl4- al kyl sul phinyl, Cl4- aIkyIsuIPhonyI R7
2 sel ST o RASAPJPM DYlrogeio T BlRsE Ty FrBEHL ot A6V Dbt P ks o

i ndependepéibykaf ONehelérot alld,ﬁPnQIB_qo-thr CeRH-Retean) eld?a% af@;drb\Sx(}arm,QI bot h
repr esent N and R13 is se Cted“&% n ydr ogen, quorlne chl ori ne,

C14 apkyRlk V{OP‘Y?Qr%TVbr?EE%W”'”%FH 1%”'& KPidsRYy; CrerpkVadPRRRA:hoxy

dlfluoronethoxy, cyano IS selected fromH Cl4- aIkyI 1,1
, 1- trlflu met h 30net hyl sul hon
CG 10- ar W ﬁ?ﬁay be part?y or cgmplete?y Ilyonnated (Dg r may e su%stltuted by one or

more substituents L, and

20 wherein in heterocycloalkyl groups a methylene group may be substituted by CO, SO or
S0,, and

wherein R is not hydrogen if R? denotes hydrogen, and

25 R? is Ly-R,

wherein L, is selected from a bond, O, CO, NH, CONH, NHCO, SO, SO,, SO,NH,
NHSO, and C;-Cy-alkylene

30  wherein Rg is selected from hydrogen, halogen, Cis-alkyl, Cos-alkynyl, C,¢-alkenyl, Cz g
cycloalkyl, Csg-cycloalkenyl, Cjg-heterocycloalkyl, Csicaryl, Cs.io-heteroaryl, cyano,



. | oal kyl |,
: gg?bgiy, ¥®f§¥%¢wm9%@5e}m¥?v NR"n8; Sct X 59 Ry PQaR® onaer e CH groups

L selectﬁg_fron1annng fluorine, chlorine, bromne, C1_3-alﬁyl _

di f | uor on¥PRJTOOZEP% [ uor omet hyl, hydr &), CL_3-al koxy, di f | KioWBRROOHE&|P24
trifluoronethoxy, acetylam no, nethyl sul phonyl am no and cyano, wherein by
the C510-aryl groups nmentioned in the definition of the above groups are
meant phenyl or napht hyl groups, which may be nono- or disubstituted

i ndependently of one another by identical or different groups L; and 5by
the heteroaryl groups nentioned in the definition of the above-nentioned
groups are neant_a pyrrolyl, furanyl, thienyl, pyridyl, indolyl,

benzof ur aﬁfi‘fﬁ?‘{xy’be‘ﬁzﬁ'%\l'%ﬁém?wl- qUifRol PR of-Csogliyhsmings hydioKp, Cie-  or
a pyrrol ikylisulphaay! , thienyl or pyridyl group is neant, wherein one or two
met hyne 10 groups are replaced by nitrogen atons, or an indolyl,

benzof uranyl, benzot hi ophenyl, quinolinyl or isoquinolinyl group is meant,
wher ei N aiferdif R, MBLoaBAMY ¥R cOmPIeRSy BltHatR A6t By Pt 5LRGRRAbPBRe or
15wherein the above-nenti oned heteroaryl groups nmay be nono- or

di subst i tPRTEGUPHHEN R y of one another by identical or different
groups L; wherein, unless stated otherw se, the above-nentioned al kyl
groups may be straight-chain or branched, 20 the tautoners, the

st er eoi s&fnsren ippiBenalkyl, graups ngeptipned apptionalione opr, twarGhic greipsy mayebe
physi ol ogixetddng¥d #sraeRh@BF RRYal ts thereof. 253. Het eroaryl oxy-substituted
benzoi c acid am des according to one of the preceding clains,
characterised in that Rl is selected from hydrogen, fluorine, chlorine,
bromipe, wWabfeilike cydldity &Pt M¥htioned-Gre or two CH., groups may be replaced

ano, ani nocar bon Cl,.4-al kyl -am nocar bonyl', 30am nocar bonyl ,

pyr rohdi mal-bd repRcegby fi, Bnd-y! . norpholin-4-yl, acetyl am no,

nmet hyl sul phonyl am no, hydroxy, Cl_4-al kyloxy, trifluoronethoxy,

di f | uoronet hoxy and Cl14-al kyl sul phonyl, hydroxy, C1.3-al kyl oxy,
acet yl amirio, mALLsul phonyl amino and Cl1_3-al kyl, and wherein in the

cycl gal kyl groups nentioned one or two nethyl ene groups nmay be substituted
indedéndently of one another by 0, COor SO and in the above-nenti oned

N- het er ooyetarellkys$ sgleetsasiramnB oMb E e @D.ONR, BONHENSUT L sbUBeESY, b, 09, o
SQ2, andhﬁ1 erein 1 |S not hydrogen if R3 denotes hydrogen.
S0O; and C4-Cy-alkylene

wherein Ry, is selected from hydrogen, halogen, Ci¢-alkyi, C,s-alkynyl, C,g-alkenyi, Cs.

20 gcycloalkyl, C4s-cycloalkenyl, Czs-heterocycloalkyl, Cs.ig-aryl, Csap-heteroaryl, cyano,
carboxy, Ci4-alkyloxycarbonyl, nitro, amino, di-(Ci4-alkyl)-amino, hydroxy, Cis-
alkylsulphanyl

wherein Ry; may be partly or completely fluorinated and/or may be substituted by one or

25  more substituents L, and
wherein R® is not hydrogen if R' denotes hydrogen,

R4 -is |_4—R11
30
wherein L, is selected from a bond, O, CO, NH, CONH, NHCO,

wherein Ry, is selected from hydrogen, halogen, amino, Cys-alkyl, Csg-cycloalkyl, Cys-
heterocycloalkyl, trifluoromethyl, difluoromethyl, cyano, carboxy, Cis-alkyloxycarbonyl,
35  di-(Ci4-alkyl)}-amino, Ci4-alkylsulphanyl,



4. Het eroar yl oxy-substituted benzoic acid am des according to one of the
precedindN§I %@2 60%haracterised in that210 RL is sel ected fROHFETRPEP/EGORS
fluorine, chlorine, bromne, Cl4-alkyl, trifluoromethyl, C cycloal kyl,
cyano, am i nocarbonyl, C14a|ky|-aninocarbony|, di-(C1_3-aIkyI)-

am nocar bonyl, carboxy, Cl4-al kyl oxycarbonyl, am no, Cl4-al kyl am no,

am no, pyrrolidin-1-yl, piperidin-1-yl, norpholin-4-yl, acetylam no,

met hyl sul phonyl am no, 15hydroxy, Cl1_4-al kyl oxy, trifl uoronethoxy,

di f 1 uoronet hoxy and Cl. 4- al kyl sul phonyl, wherein RL is not hydrogen if R3
denot es hydrogen. 5. Heteroaryl oxy-substituted benzoic acid am des
accordi nR* o o¢de, ghikyihe precedi ng 20cl ai ms, characterised in that Rl is
sel ected from hydrogen, fluorine, chlorine, bronine, methyl, ethyl and
trifluoromethyl, wherein RL is not hydrogen if R3 denotes hydrogen.
256.Fbtewvaryhggyﬁ§ybstituted benzoic acid am des according to one or nore
of clains 1 to 5 characterised in that R2 is selected from hydrogen
Cl_4-alkyl, C3_5-cycloal kyl-Cl1_3-al kyl, C13-al kyl -am no-C13- al kyl,

C3_6- cyc hvarkdiy L a1 dooieh Rordkidnd nwcp; hIgEMY NHONHS R IO H

pi peridin-Cl_3-al kyl, azepanyl - 30 Cl 3-al kyl, pi perazi nyl -Cl_3-al kyl ,

nor phol i nyl - Cl_3- aIkyI honnplpera2|nyl Cl raIkyI

pyrroli dlwrreBemrI Csl“am%@ N!LIJ(&|4-aIR :;;ecg Qb;faéﬁw @EBMtéFéqéro%MwloH Crue

pi peridin-4 ylanl -cycl oal K trifldoromethyl’, am no,
Cl_4-al kﬁ’%{fﬁd%anwm%%w%%hmm %m-ﬁtsvlsw%%%b syiRg/rdseiphoayRYIng no,
pyrrabi di n-1- vyl , plperldln 1-yl, pi perazin-1-yl, norpholin-4-yl,

.Cl_3-al kyl -am no-C2_ alkylanino, pyrrolidin-3-y|anino,

\plperldln 3-yl ani no, piperidin-4-ylam no, pyrrolidinyl -Cl4-al kyl - 5ami no,

pi peri di R"Cl_3% @] &atkyl arfiiistomtHye pdAiaidérobthy3- al Kyl -ami no,
nor phol i ny1-01_3-al kyl - am no, "honopi per azi nyl - C1_3-al kyl - am no,

acetyl am no, met hyl sul phonyl ami no, hydroxy, Cl4- al kyl oxy,
trifluoroget hgdepestidntiyiof oRBtdMMEr dedSeqY oF CaRKY WAKKIn KBy cannot both

15 be N and Ry; is selected from hydrogen, fluorine, chlorine, Cy.4-alkyl, trifluoromethyl, OM,

Cis-alkyloxy, trifluoromethoxy, difluoromethoxy and cyano,

RN is selected from H, Cisalkyl, 1,1,1-triflucroethyl, cyanmethyl, acetyl,
methylsuiphonyl, Ce_q¢-aryimethyl,

20
L is selected from among halogen, cyano, C,g-alkyl, Cis-alkyloxy, amino, Ci.s
alkylamino,  di-(C,.s-alkyl)-amino, C,4-alkylcarbonylamino, difluoromethyl, Ci-
alkylsulphonylamino trifluoromethyl, hydroxy, Cis-alkoxy, difluoromethoxy,
trifluoromethoxy, acetylamino, Ce 1p.aryt and Cs.ig-heteroaryl.

25
2. Heteroaryloxy-substituted benzoic acid amides according to claim 1

wherein

30 R is selected from hydrogen, halogen, C,g-alkyl, C,salkynyl, Csg-alkenyl, Css-
cycloalkyl, Cs7-cycloalkyl-Cys-alkyl, Cso-aryl, Csg-heteroaryl, Ce.qp-aryl-C,s-alkyl, Cs.q0-
heteroaryl-C4.s-alkyl, C44-alkylcarbonyl, cyano, aminocarbonyl, C4.s-alkyl-aminocarbonyt,
di-(C,.s-alkyl)-aminocarbonyl, pyrrolidin-1-ylcarbonyl, piperidin-1-ylcarbonyl, morpholin-4-
ylcarbonyl, piperazin-1-ylcarbonyl, 4-(Cys-alkyl)-piperazin-1-ylcarbonyl, carboxy, Ci4-

35  alkyloxycarbonyl, nitro, amino, C.s-alkylamino, di-(C,.s-alkyl}-amino, pyrrolidin-1-yi,



cycI oal kyI G ral kyl oxy, d _3-al kyl am no- C2_3- al kyl oxy,
-(C _3VEPROTA8P0- 2. 3- al kyl oxY, 1FB%¥rroli di nyl - C2 3- al IR TERA009/061024

piperidln C2 3- aIkonxy, pi per azi nyl - C2_3-al kyl oxy, norphol i nyl -
C2_3-al kyl oxy, honopi perazi nyl - C2_3-al kyl oxy, wherein the above nentioned
al kyl, cycl oal kyl and N-heterocycl oal kyl groups may be nono- or

di substituted by identical or different substituents selected from

Cl_3-al kyl, 15cyano, am no, Cl_3- alkylanino acetyl am no,
nethylsulphonylanlno hydroxy and Cl 3-a) kyl oxy,. and wherein |n t he above

Tent | oned REEIGkYky | MEFRIIE-Tte GRIPERE YNy | SKe-g BUBPERAN Bl s Ut t ut ed
l ndepend%myidértﬁfny@ﬁﬁncam lhm{ylé@}pr@nﬂadv‘rﬁf h?@oaylom JLalkyiskya 0QyeydiBakiewyed

N- het er ocycl oal k groups .a meth Iene rou e substltut ed by CO or
502 and Crov IS SoRISHRIar, e RETRHIPGT S CorITIRITH. « ne. above
menti oned groups are replaced by NNMe, N Et, N acetyl and N SO2Me.

7. Het er oaryl oxy-substituted benzoi ¢ acid am des according to one Qr nore

of cl&i né”r@r‘f'ﬁ alfyl, gkanyle ey P eBYGlaplih and Ssteracyrioakyd gevRy may fig PRFHY 8fen,
Cl4- al kylgo ﬂb&ﬁa@éﬂ M/&Ln@n@'dﬂdlisubtstﬂblreafb)ﬁddé?ftlldéfaﬁﬂﬁferent substituents

yl am no- Cl idinyl- erid
nyl - C1._35Bcles roa&éb%whv‘&?xse i st mesysuigRgaminp gnCy
1-trifl ugr;ﬂ@ QMH )-pi perazi n-1 -yl -Cl. 3-al kyl , 4- cyanonet hyl -
pi perazin-1-yl-Cl_3-al kyl, honopi perazi nyl - Cl_3- al kyl,
nor phol | nyl - C1_3-al kyl , N-(pyrrol i din-
303- \id) - Mrfe%m?’mab%{d)él ' @ﬁremdﬁﬂwd\"nﬁéihﬁéne groups may be substituted
 kyl') am no- -al kyl N- Ikgn(); agl %1 d’;\l Kyl ,
(i-(c1_3- %yﬁy‘éﬁﬂﬂb{&f ?}PRVP&k 0’50 or S0z
i no- Cl_3-al kyl , N- ( pi perl di nyl) N-(Cl 3-al kyl ) am no- C1_3-al kyl,
plperldlnlamno Cl- 3-al kyl -am nocar bonyl, = .
D1 bor azi POrR da NSRIGoTE I TS £ Y10 oo SRS Sebetiste] Ry Chho,
C3_5- cyclgml kyl ami no, pyrrolidin-1-yl, piperidin-1-yl, piperazin-1-yl,
35nor phol i n-4-yl, pyrrolidin-3-ylam no,
N-(C13-al kyl )-N-(pyrrolidin-3-y1)-anino, piperidin-4-

wherein R' is not hydrogen if R® denotes hydrogen, and

R? is selected from hydrogen, Cig-alkyl, Cos-alkenyl, Cos-alkynyl, Cas-cycloalkyl-Cq.u-
alkyl, Cyg-alkylcarbonyl-C s-alkyl, Cgip-aryl-Ci4-alkyl, Cs.sg-heteroaryl-Cq4-alkyl, Cs+

20  cycloalkyl, Cs¢-alkylcarbonyl, C;r-cycloalkyl-carbonyl, cyano, aminocarbonyl, carboxy,
amino, Cs4-alkylcarbonylamino, Cy-alkylsulphonylamino, Cq4-alkyloxy, Cg.ag-aryl, Csao-
heteroaryl, hydroxy,

wherein all the above-mentioned alkyl, alkenyl, alkyny! and cycloalkyl groups may be
25  partly or completely fluorinated and/or mono-, di- or trisubstituted by identical or different
substituents selected from Cisalkyl, cyano, hydroxy, C,j-alkyloxy, amino, Cix-
alkylamino, di-{C,s-atkyl)amino, acetylamino, methylsulphonylamino, Cg.p-aryl and Cs_qo-

heteroaryl,

30  wherein in the alkyl groups mentioned one or two CH, groups may optionally be
exchanged for O and/or NR",

wherein in the cycloalkyl groups mentioned one or two CH, groups may be replaced
independently of one another by NR", O, S, CQ, SO or SO, and one or two CH groups
35  may be replaced by N, and



.

yl am no, 3-al kyl ) - I\I-(plper|d|n4xl) am no,
di-(CL_3- ‘%{P 13702599?510 C2_3-al kyl am no, PCT/EP2009/061024
N[ di - (C1_3-al kyl yam no- C2_3-al ky1] - N- (C1_3-al kyl yami no, PYrrolid in-1

-yl -C2_3-al kyl -am no, hydroxy-C2_3-al kyl -am no, hydroxY, 5 wherein in the
above-nentioned N- and O- heterocycl oal kyl groups a CH2 group is optionally
repl aced by C=0 and each of these cyclic groups is optionally substituted
by a group selected from Cl_3-al kyl, am no, Cl1_3-al kyl -am no,

i -(Cl_3-al kyl yami no and hydroxy. 10 8. Heteroaryl oxy-substituted benzoic
acid am des according to one or nore of clains 1 to 5, characterised in
that R2i Rs¢ eelfbdf 'fr@ﬁ’i Wdfd@@ﬁn hal%bhy |G14Im¢thb§£rbl'RWt IEgls-,a!kenyl CM-

3- hydr oxy yrrolldln - 15yl e I met am nopyrrolidin-1 yl,
N- (1- et HYPRKYIdt sl 3- @are)cy&LOﬁ%vihyrﬁf'uafﬂmf’dﬁymé{ h@ﬂuorﬁms@wi di Md@l%l r%thI

N- et hy | -yl d'tr"fmﬂardfﬁé’fﬁém |, difdReABtHdxy, MB: a1n|nocarbonyl Cy.4-alkyl-
nmet hyl - azepan- 4-yl net di nmet hyl am noet I ) - N- met hyl - am nonet hyl ,

h
di met Ay| 2AHRFERMY]. Wiy @mw)@wmﬁﬁf?@ﬂe%Wwy @-|a|kdﬁoﬁyc:§rlgqy a’f‘l’ﬁ"%rﬁt hyI

1- net hyl Riiginidé,N oo aermenpam |G Laikpdtydiyiaans,dicd) -3
plpera2|r‘11 lw%géglrret&m Y 1r‘peﬁgémnr%lylme Cﬂy4 }%/isu?ﬂﬁbl 1tr|fI

uor oet hyl‘"j eHRIBE N hYdWﬁ%ﬂf@Id%nﬁ les ydiagRBt hyi - pi per azi n- 1 yl met hyl ,
pi perazi n-2-one-4-yl net hyl, nDrpholln 4-yl net hyl,
t et rahydr gf ur an- 3- yI am nonet hy i perazin
4- et hyl Ron® Felssteszirom 1ydinorat ﬁgf-i'a’kﬁ'etqgﬂcéﬂ?ﬂ@éaV'ﬂB?fQF‘ethy‘ difluoromethyl,

pi pergzi fﬂ:yénd/ | @a’#b&@n&dmmécdif&irﬂ]/' Ql?&kﬂémmo%abbbﬁﬂr R -alkyllaminocarbony,
nmor phol i n:- 4- car bong nmet hyl am no di met hyl am nqcycl ohexyl - am no,

(3-di met hf=BYoxFarhe by 2SR ncpykyawm oFI-t -2 PamRon o hydroxy,  Cry-

N- net hyl ro) L4k ngn am no,

N- et hyl N- l12])k§(net1]ﬁ4yl p{ﬁ%l i (Szlll n-3-yl)-am no, piperidin-4-ylam no,

1- net hyl - pi peri di n-4-yl am no, Nnet hyl - N-pi peri di n-4-yl -am no,

4- di met hydagicnpaRyiper i di n-1-yl, piperazin-1-yl, piperazin2-one-4-yl,
nor phol i n-4-yl, 2-(di met hyl am no) et hyl - am no,

2- (p)}ProI i din- 1 yl ) et hyl am no, 2-hydroxy-ethyl am no,

ﬁe(Z di rrﬁ'ﬁhylsal@b%e&tdwb)%rﬁ\dgaﬁmw @%@mylahﬂﬁb’ gwalk;aodu @ 3-alkyl amino-Ci.s-
teroaryl oxy-substitute enzoi ¢ acid _am des_ a or nore of
Clai e 1 AUTB, Canrae el paus otk HBIansGrR oot BRI GBh: -k
C1b3 al kmipen@ﬂmqumadlml h?iﬂl@lk u,ega:r:]dyl OrltD?g-aIkylsquhanyi (k“qg-alkyi Cis
35br om neaN(tysurplhlny 13-alp Im-a ?l&?l”ﬁén}f Ci 3-aﬁ< OX%} 6-a1ky|carbo¥1yla ino, Cag-
20  cycloalkylcarbonylamino, Cis-alkylsulphonylamino, Csg-cycloalkylsulphonylamino, Cis-

alkylsuiphinyl, C4_4-alkylsulphonyl,
R’ is selected from C.-alkyl, trifluoromethyi, pentafluoroethyl,

25 XY independently of one another denote N or CRy3;, wherein X and Y cannot both
represent N and R,;; is selected from hydrogen, fluorine, chlorine, C,4-alkyl,

trifluoromethyl, hydroxy, C4_s-alkyloxy, trifluoromethoxy, difluoromethoxy, cyano,

RV is selected from H, Cigalkyl, 1,1,1rifluoroethyl, cyanomethyl, acetyl,

30  methylsulphonyl, Cq g-arylmethyi,

L selected from among fluoring, chiorine, bromine, Cisalkyl, difluoromethyl,
trifluoromethyl, hydroxy, Cis-alkoxy, difluoromethoxy, trifluoromethoxy, acetylamino,
methylsulphonylamino and cyano,

35



trifluoronethox di fl uoronet hoxy and cyano, wherein R3 is n h
R1 denot ¥0 I?Wﬂ’ 8??. 10. Het er oaryl oxy-%%bstltut ed benzoic aﬁﬁ Pﬁﬁﬂ?@é’m%
according to one or nore of 5clains 1 to 8, characterised in that R3is
sel ected from hydrogen, Cl_3-al kyl, fluorine, chlorine, trifluoronethyl,
Cl_3- al kyl oxy and cyano, wherein R3 is not hydrogen if Rl denotes

hydr ogen. 1011. Het er oaryl oxy-substituted benzoic acid am des according to
one or nore of clainms 1 to 8, characterised in that R3 is selected from

hydr ogen, nethyl, fluorine and chl orine, where R3 is not hydrogen if Rl
denot es MWFRIRY. the Leerbl GEPYRSRFDLQnsS: Nt SRR Of Eheaeberelgios are

accor di ngndamt Qﬁ@n}ﬂ)br AEHENYD roqu'é \%@h ﬁﬁaybetrﬁorld- or eibabSaLel irRgenderntihar R4
is selected fromhydroge trifluoromethyl, carboxy,

ami nocar %ﬁ)ﬂ”OthﬁéPﬁﬂﬂeﬁﬁ'?%BEQ‘ﬁEEﬁWQmﬁH? kg1 ani nocar bonyl , ani no,
C'-al kyl am no, - (G _ral kyl yam no, hydroxy and C13-al kyl oxy
2013. Het er oar ony substituted benzoic acid anides accordj ngdto one or

more &f &YdnerBeterdasyl BrouRsHRRRIGNE IR e delinttingof e aoveanentioagd prayks are

hydr ogen mdaet hy| pyrﬂ:llﬂe'[ﬂh“ﬁéhgmtHi@nthY;WnG%Iy ind6lylmeddheiiranyl, 18enzothiophenyl,
Het er oaryl OXY substituted benzoic acid am des according to one or nore of

25¢| ai s WG or sRAYIALIWI 9B, i n that R4 is hydrogen. 15.

Het er oar yl oxy-substituted benzoic acid am des according to one or nore of
claims 1 to 13, characterised in t ?t R5 js sel egﬂﬁ}ed from et hyl, ethyl,
n- propyl ORRIPYESPr B NPTV o7 P SR Sx5rentp Hhetai 8896&&%’8%@5&"‘%

am dqg AGRAUPRI dnE rdplacRadyQiitrégtingatéhs Cl aims 1 to 14, characterised in that
R5 is sel ected frommethyl, ethyl and isopropyl. clains 1 to 14,
‘characterised in that RS is methyl. 18.Heteroaryl oxy-substituted benzoic

acid am %ﬁ%naﬁ&ﬂﬁdbé&ohﬁa@ﬂeb@fzoﬂ%meﬁﬁ glindimgl it BoduinoliBliogragd & megst, i N
that R6 is selected from anm no- Cl1

cycl opr opXei RBE Eerthseegihyne g 8Iaf‘%lfer?§ﬂceg:fy:§"tégﬁ9lat°“iﬁrdroxy Cl_3-al kyl ,
met hyl sul phanyl - C1_3-al kyl, net hyl sul phi nyl - C1_3-al kyl ,

rrethylsul honyl - C1_3-al kyl , Cl4-al kyl car bonyl ami n
C3_5-8yc MBRIRY | hearBoyRMERiions éﬁ?r%ﬂrwylgwp hBRYI B figno- or disubstituted

C3_5- cyclimapliddaial phany bacthsoby iBbnikapbkdirerehtdromyd L;and C14- al kyl sul phonyl .

wherein, unless stated otherwise, the above-mentioned alkyl groups may be straight-

chain or branched,

20
the tautomers, the sterecisomers, the mixtures and the salts thereof, particularly the
physiologically acceptable salts thereof.

25 3. Heteroaryloxy-substituted benzoic acid amides according to one of the preceding

claims, characterised in that

R'is selected from hydrogen, fluorine, chlorine, bromine, Cy-alkyl, trifluoromethyl, C;.4-
cycloalkyl, cyano, aminocarbonyl, C.4-alkyl-aminocarbonyl, di-{(C4.5-alkyl)-
30  aminocarbonyl, carboxy, Cjs-alkyloxycarbonyl, amino, Ci;-alkylamino, di-{Cq-alkyl)-
amino, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, acetylamino, methyisulphonylamino,
hydroxy, Ci4-alkyloxy, trifluoromethoxy, difluoromethoxy and C,_4-alkylsulphonyl,

wherein the above-mentioned alkyl, cycloalkyl and N-heterocycloalkyl groups may be

35 mono- or disubstituted by identical or different substituents selected from cyano,



1019. Het er oar yl oxy-substituted benzoic acid am des according to one or
nmore of NVAPREYROPY 17, characterised 2h that R6 is sel ect & T¥ERAIN/061024
di met hyl am nonet hyl ,
cyclopropylaninonethyl,pyrrolidin-1-y|anino,hydroxynethyl, met hyl su

| phanyl met hyl , met hyl sul phi nyl net hyl , met hyl sul phonyl et hyl , n-

but yl carbonyl -ami no ,isopropyl carbonyl - am no, i sobut yl car bonyl am no,
15cycl opropyl car bonyl anmi no, nethyl sul phonyl ani no, isopropyl sul phonyl am no,
n- butyl sul phonyl am no, i sobut yl sul phonyl - am no, cycl opr opyl - sul phonyl am no,

met hy! sulhyAioy: Carrikiethgraiyppinongiethylspphopdamingaang lledhtrndi t ut ed
benzoi ¢ agefkiRMh Olﬁé @%9&9; Bﬂ)urpg ABRicAEd rm{eeopfma%étﬂwaﬁe brb@slinay be

characterised in th i s et Ey&n am no.

Het er oar ypHBXijutsd mep@mwyt%ﬁﬂeuaaofaer ideer §6e @ndulm@etabommmow# e of
claim 1N ﬁetg%c%/&@élkﬁﬁhﬁfds%eﬂeihﬂ}lehg @}o@maﬁ bé gb@&ﬁlﬁ@h by 88 drsPuLyd
tert-butyl, trifluorome ent af | uor oet hy 2y
HeteréarWWDBu!fsrfth@@ﬂeBéf eéo@élmd@ﬁﬁﬂes accordl ng to one or nore of
claims 1 to 20, characterised in that R7 is selected fromtert-butyl,
trifluoronethyl and pentafl uoroethyl. 3023. Het er oaryl oxy-substituted
benzoic acid am des according to one or nore of clains 1 to 20,

char act erg sed Hefbramroxﬁzubsﬁ.mtsa baitid/Acid gﬂndé%ta%&arraglt%xe %ngtdrédéfd%
benzoi c acid am des according to one or nore of clarns

char act er i sedclafing.sharagerisghd thatar e sel ect ed mdependently of one anot her
fromp, CGH CGF Cd, GCl_ 3-alkyl and Calkyloxy with the

.restrictign that X and Y do not both represent N
' Het er oar { é%(?elgféiﬁgfrpﬁliﬂ@dogﬁhﬂwr@eaéhlar'%ﬁn%'”&c@or@lkﬂgt”ﬂ@or@ﬁ'@thﬂ Gyor e of

g:c a:)nmé ; goc?%eﬂé}?yl &AR6 act grirRardoRyit Nat & _aakyiYrihécamsdriet €d hndependant |y
aminocarbonyl, carboxy, Ci4-alkyloxycarbonyl, amino, Cis-alkylamino, di-(C,.s-atkyl)-
amino, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, acetylamino, methylsulphonylamino,

15 hydroxy, Ci4-alkyloxy, trifluoromethoxy, difluoromethoxy and Cs-alkylsulphonyl,

wherein R is not hydrogen if R denotes hydrogen.

5. Heteroaryloxy-substituted benzoic acid amides according to one of the preceding
20 claims, characterised in that R’ is selected from hydrogen, fluorine, chlorine,
bromine, methyl, ethyl and trifluoromethyl, wherein R' is not hydrogen if R®

denotes hydrogen.

25 6. Heteroaryloxy-substituted benzoic acid amides according to one or more of

claims 1 to 5, characterised in that

R? is selected from hydrogen, Cq4-alkyl, Css-cycloalkyl-C,s-alkyl, C,s-alkyl-amino-Cya-
alkyl, Csg-cycloalkylamino-Cy.5-alkyl, pyrrolidinyl-C,_s-alkyl, piperidin-C4.s-alkyl, azepanyl-

30 Cysalkyl, piperazinyl-Css-alkyl, morpholinyl-Cys-alkyl, homopiperazinyl-C4s-alkyl,
pyrrolidin-3-ylamino-C,.s-alkyl, piperidin-3-ylamino-C,s-alkyl, piperidin-4-ylamino-C,_3-
alkyl, Cs.¢-cycloalkyl, trifluoromethyl,

cyano, aminocarbonyl, Cy.s-alkyl-aminocarbonyl, di-(C,s-atkyl)-aminocarbonyl, piperazin-
35  1-ylcarbonyl, morpholin-4-yicarbonyl, carboxy, C, 4-alkyloxycarbony!,



5from N, H CFand GMe, with the restriction that X and Y do not bot

r epr esent Wm%m%teroaryl oxy- subst 21t ed benzoic acid afd&? 8@%@)@1&%9
to one or nore of clains Ito 23, characterised in that X and Y are CH and
CH, N and CH or CH and N. 10 27. Heteroaryl oxy-substituted benzoic acid
am des according to claim1, which are defined by one of the enbodi nents
E-1, E-2, E-3, E-4, E-5 E-6, E-7, E-8, E-9, E10, E-11 E-12, E-13 and E-14
(Tabl e 1). 1528. Het eroaryl oxy-substituted benzoic acid am des according to
claim11l, which are defined by the enbodinent E-4 (Table 1).

29. N-(5-tert- butyI 3- et hanesul phonyl am no- 2- et hoxy- phenyl ) -4-met hyl - 3-(p

yridin- 4mihey, Angmna,ctg -cycloalk Iammo Cs.-cycloalkyl-C4 s-alkylamino, pyrrolidin-1-
20N- (5-tert- but met haneﬁsa’ y | ani no- yrret yox ¥ ohe Xymath | -

3- (2- met W anP‘?ﬂS‘JWTYi i E!Pﬁ'laémy‘lo bﬁ'xy)m%'éh%ﬁ‘rﬁ e; Cie ¥kyt ammo-& s-a'kv'ammo
N-(5-t er thyRufidin- 3%%8%}&@99%;@@5@%@%% Phepaidifyit®t,tkyd- ( 6- et

hyl am no- pyri m di'n- oxy) - benzam de
N- ( 5- fer AIHIR. y|p1p§r'ﬁ4ﬁt<ﬁar?él§(hamﬁre9ay PReraFBYLCrelkdsaipe MYPPIINYE rydlkyl-

253- [ 2- ( Znfayd, okioBipRrak By PIHiAG) addlariing] MethyLiBK¥dyidgiAgaM de;
N-(5-tert-butyl- éjgr[r)e@t ha%ﬂegﬁ%phgnyllang ndc%w; met hoxyyphlgnyl%I 3I46-( -
hydr oxy- et hyl am no) - pyri m di n- 4-yl oxy] - 4- met hyl - benzam de;

N- (5- ter thylgky! c%m&;t&&esmﬂgbﬁametmnoa.ﬁu&sﬁqa%w pr@rydy);noamc@oﬁ@ Cae-

di et hyl am no-et hyl am nd) - pyri m di n- 4- y] - - benzam d

30N- (5-t @V@ioﬁﬁsti;ﬁm@leMaMMWHmm Qm-ﬂﬁylaxvﬁéi'ﬁ%»@albﬂbﬁw str?é}‘tyl’ﬂ%ly

346- (18- 0x9rréil Biichody) pRRHIALEH,Rdiok 0 loxy, holinyl-
N-(5- teriwbutdw'\"i@;!3 % n%sﬁrﬁ 0 @émiﬁf{) g )ﬁe}qerloxy phenyfwxy ?é’{%y"f%y(e pyr

{rolidin- 9237131’%9?‘}’ rﬁQH’QPJQﬁ"%’MﬁNT?@W Wi de;
N-(5-tert-butyl-3-net hanesul phonyl am no 2- met hoxy phenyl) 4- et hyl -

353- (6-norpholin-4-yl-pyrimdin-4-y E?Y enza
(R) - N- ( 5%herain fha yaboye rgeniigned @Mhd’bf?'f’%! 'rﬂﬁldzNﬁ@%%%wlanéhgrfyp% Ay be
(3-dinet mar@mdaqnmsmkéod bi-idetibat BY diffétehit suBstithénty lsefechiRf humb@p;amnde
(S)- N- (5-tert-butyl-3-net hanesul E‘honr\él am no- 2- net hoxy-p hen{/] }1
cyano, amino, C,s-alkylamino, di-{C,;-alkyl)amino, acetylamino; methylsulp onyiamlno
hydroxy and C,;-alkyloxy, and
wherein in the above mentioned cycloalkyl groups one or two methylene groups may be
substituted independently of one another by O and/or CO and in the above-mentioned
N-heterocycloalkyl groups a methylene group may be substituted by CO or SO,, and
20 wherein optional all the NH groups contained in the above mentioned groups are

replaced by N-Me, N-Et, N-/Pr, N-acetyl and N-SO,Me.

7. Heteroaryloxy-substituted benzoic acid amides according to one or more of

claims 1 to 5, characterised in that

25
R? is selected from hydrogen, Cis-alkyl, Cis-alkylamino-Cys-alkyl, tetrahydrofuran-3-
ylamino-Cis-alkyl, pyrrolidinyl-Cys-alkyl, piperidinyl-C,s-alkyl, azepanyl-Cq.;-alkyl,
piperazinyl-Cy s-alkyl.4-(1,1,1-trifluoroethyl)-piperazin-1-yl-C,_s-atkyl, 4-cyanomethyl-
piperazin-1-yl-Cy_3-alkyl, homopiperazinyl-C,_s-alkyl, morpholinyl-C4s-alkyl, N-(pyrrolidin-
30 3-yl}-N-(Cis-alkyl}-amino-C,s-alkyl, pyrrolidin-3-ylamino-C,_s-alkyl, N-[di-{(C4.5-

alkyl)amino-C,.s-alkyl]-N-(C,.z-alkyl}-amino-C,_s-alkyl,N-[di-(C, s-alkyl)amino-C, s-atkyl]-
amino-Cqz-alkyl, N-(piperidinyl}-N-(C,s-alkyl)-amino-C,s-alkyl, piperidinylamino-C,.5-
alkyl, Ci.s-alkyl-aminocarbonyl, piperazin-1-ylcarbonyl, morpholin-4-ylcarbonyl, amino,
Cis-alkylamino, Csg-cycloalkylamino, pyrrolidin-1-yl, piperidin-1-yl, piperazin-1-yt,
35  morpholin-4-yl, pyrrolidin-3-ylamino, N-(C,s-alkyl}-N-(pyrrolidin-3-yl}-amino, piperidin-4-



5(3-di net hél am no- S%rrol i din-1-y1)-pyrimdin-4-yloxy]-4-methyl - benzam de;
N- (5- t er tYBEPYA0%B0%R:t hanesul phonyl am 88 2- met hoxy- pheny 1) - JAPUERR009/061024
di met hyl am no- pi peri di n-1-y1)-pyri m di n-4-yl oxy] - 4- met hyl - benzam de;
N-(5-tert-butyl- 3-nmet hanesul phonyl am no- 2- net hoxy- pheny1) - 4- net hyl -

103-[ 2- (1- met hyl - pi peri di n-4-yl am no) - pyri m di n- 4-yl oxy] - benzam de;
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- met hoxy- pheny1) - 4- met hyl 3- (2- pi p
erazin-1-yl -pyrimdin-4-yl oxy) - benzam de;

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hox K f)hen & 4- et hyl 3- (6-pi p
er azi n- 1mm‘B9rNﬁPd»'ﬂU<MJ%W Bedryboaimine, di-(Cqs-alkyl)}-amino-C, s-alkylamino, N-

éilgk (5-t E[Bﬁ(@&taﬂk%lj%niﬁi—b?@ﬁﬂiw -Rbyen Yy akgn-AfTis, et Webn@ahennyﬂdz 3-4;.1;{}2&5.1%0,
(pi pera2| ne-1-car bon 1EY‘£’HH mid in-4-yloxyl-benzamid

N-(5-tert yﬂi?e“yﬁs‘-a%{“w&ﬁ‘@s Bhyl ami no- 2- et hoxy- pheny1) - 4 chl or o- 3-
[ 6- (pi perazi ne-1-carbonyl)-pyrim di n-4-yl oxypbenzam de;
N-(5-tert-butyl- 3 met hanesul phonyl am i no- 2- met hoxy- pheny1) - 3- ( 2-

20pi pér a2iner el_ﬂw hg\PPYR-BeRtiansd Nxgnd Q-hefsreeyeiorlitrbdmeyPs B iz die s
N-(5-ter to‘pﬁb‘r‘iéﬁiﬁé’plé@dh@*@%'a%%}éh BhB8s %dﬁ@%hﬁ)ﬁh@&ﬁl&)ﬁél)yéab%hh%%y%

(2- pi perazin- cﬁé%' m di n- 4-yl oxy) - benz
N (5- t er treHR Sel "&ne AU IHENG?. ioTRHCYD aRINOR Bkt ptadsy)-Bmine Aed hyl 3- (2- pi p
erazin- 1wb,rm§,hyl pyri m di n-4-yl oxy) - benzam de;
25N- (5-tert-butyl- 3-nmet hanesul phonyl am no- 2- net hoxy- pheny1) - 4- net hyl -
3- (6-pi perazi n-1-yl nmet hyl - pyri m di n-4-yl oxy) - benzam de;
N-(5-ipert - but yl- 3- met hanesul phonyl am no- 2- met hoxy- pheny1) - 4-
et hoxy- 3- (2- pi perazj n-1-yl - pyri m di n-4- %I oxy) - benzam de;
L N-(5- t er t& put yiElegoaionyIE %H“f)‘ﬁ‘érﬂﬁ”&?r’?ﬂ%@ %?%)&?C‘E}H&ng one it mgre. of
303- ( 2- pickfha 3 it s lendramidddd-iRdt di n- 4- yl oxy) - benzani de;
N-(5-tert-butyl-3-net hanesul phonyl ani no- 2- met hoxy- pheny1) - 4- f | uor o- 3-
(2-pi perazin-1-yl -pyrimdin-4-yl oxy) - benzanm de;
N-(5- tir thbut Yslse36dif&i Q@ﬂmmyéﬁnmbﬂqm Rt 1aTRhBR%NTyR BEfoxy fyrkiligioR- ( 2- pi pe
- razin-1-y rimdin-4- - ben
N (5 1t5erty"5%¥3{}’13'§’“ﬂﬁé'f'3ﬁ%[ﬁ@§ﬂyrﬁq’ﬂ5’ﬁ}7 “éﬂ'?i‘%@l' ﬂﬂﬂ%&ﬂp%%ﬂyﬁy’k[\'(!ﬂ?t&'o 4-
net hyl - 5"ahﬂnd?hc§tﬁ§!a§ibéhcﬂn Mlyhﬂé{hym\ﬂthMrMb&Wﬁ 4lgméta 885pan-4-yimethyl, 1-
N-(5-tert-hbutyl-3-neth phonyl am no- 2- 0X -p enyl) - 3-f|uoro-4-
met hy1- 5 Syliageray4 M'nietgw' W?‘udﬁﬂ‘ﬂhﬂa@“&?ﬁtf&ﬁ)”“ ﬁmpmet yl, N-(2-
SN- (5- terdtmémylseimﬁo Ijlérlﬁﬁﬁjd{d@mwi(ﬁmdw&rﬁﬁmww @Hﬂ@‘n@khlﬁhyﬂ et hyl -
342- (N—meth%/p{ rgzlrﬁg“dln -am ntHg' yrimdin ybenzam de;
N (5 1 er ERMpRE Bl RER b Ay TR I R HENYL PRty - 5-
(2- pizper @zméthﬂ Yhrreiil- pmsbd;lzrh 4-y}(he§myl)4-b€mz!6tﬂill.€iﬁoethyl lperazm 1—ylmethyi 4-
N-(5-tert-but J[?Tmeth an an no met hox hyI-
1050 2- ( ppRHITE PR SR BPIRT 2 PIa T G hin e,
N- ( 5dt er ttetiwhwrbf&amretwamasmbm Wh@ﬂﬂlﬁ@aﬁnﬂ'e}tlﬂﬁ@tfwr mhﬂém;clhoﬁaoﬁpbﬁmnﬁ’rr 16- (pi
peridin

4- rim | o z
R (5 1 e Pirtas iy REb TR b R HBoBoR: A YRERTE - HYRRPAYYS- (6. p
peri di n- %thhimhwylcé}%myﬂ rﬂémylénﬁtﬁd)ﬂydimbmiéﬁﬁh(ﬂ@clohexyl -amino, 3- dlmethyl—

15N-(5-tert-b t hanesul - ret hoxy-ph 1 t hyl -

NS Tt e s AR IR P e A N K mebhy

l;# E g terin- hgﬁythzﬁymtdhamwrﬁhg rmb@mmmy%nmm hom)éﬂ'@hﬁﬂéiﬂ;duy A=-yiEhiRy, IN-

pi peri din ridin-4-

N- ( 5- t er g “hp‘ﬁgrﬂfg'? ﬁa?(—egr%ﬁﬁw %"%2’&96['%% p‘i’i%?f?i‘? T3yl pRipergFin-
2-one-4-yl, morpholin-4-yl, 2-(dimethylamino)ethyl-amino, 2-{pyrrolidin-1-yl)ethylamino,
2-hydroxy-ethylamino, N-(2-dimethylaminoethyl)}-N-methyl-amino, hydroxy.

30
9. Heteroaryloxy-substituted benzoic acid amides according to one or more of

claims 1 to 8, characterised in that

R® is selected from hydrogen, Cis-alkyl, Css-cycloalkyl, fluorine, chlorine,
35 bromine, rifluoromethyi, difluoromethyl, hydroxy, Ciz-alkyloxy,



N-(5- tert butyl
{ xo0- pi per azi n- Flajmedite gl thjwtiem in-taatyR d&;i?feﬁt@ﬂir@m m@rogen methyl, fluorine

205-[ 2- (pi per azi ne-1-carbonyl)-pyri m di n-4-yl oxy] - benzam de,
N- ( 5-t er tYBE0Y0280%%t hanesul phonyl ami 822- et hoxy- pheny1) - f%@wpa/nmzm P
erazin-1-yl met hyl - pyri m di n- 4-yl oxy) - benzam de;
N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 3- et hyl 5- (pyri d
i n-4-yl oxy) - benzam de;
256-[ 5-(5-tert-butyl- 3-nmet hanesul phonyl am no- 2- net hoxy-
phenyl am nocar bony1) - 2- et hyl - phenoxy] - pyri m di n- 4- car boxylic
aci dret hyl am de;
N-(5-tert-butyl- 3impm@ngyprd6w?r@mth@wmyﬁmwlﬁﬂfeﬁﬁ3lsmh’eydwq;en if
346- ( nor phol i ne- 4‘F9"He9 *‘2 Eh_m di n- 4-yl oxy] - benzam de;
30N- (5-tert-butyl-3- rre sul"'phonyl am no- 2- met hoxy- phenyl) - 4- et hyl -
316- (4- met hyl - pi per azi ne- 1- car bonyl ypyri m di n- 4-yl oxy] - benzam de;
N-(5-ter tpput X—i’e‘téo%&%@ﬁﬁéﬂt&@ﬂnﬁ/ér&mcngclg ﬂﬁﬁ@&%c&laﬁ@yﬂa ofte "Gt bked of 6- mor
phol i n-4-yl met h pyri I n-4-yl oxy) - benzam de;
N- (5-fert ewmﬂﬂoﬁ haracierisadipiigiy | ani no- 2- met hoxy- pheny1) - 4- net hyl -
353- (6- met hyl ami nonet hyl - pyri m di n- 4-yl oxy) - benzam de;
N-(5-tert- buty]3 3- met hanesul phonyl am_no- 2- met hoxy- pheny1) - 4- net hyl 3-[ 6- ( 4-
met hyl - pi per aAi n- is saleaiechiom-ygiragendCrs-alkyll dioyipe behioring, trdluoromethyl, Cyo-
N-(5-tert-butyl-3- 3- (2- nor
phol i n- 4- yI net hyl a‘%’?ﬂ? A %%&y e'ri"admgméé(” PREQédred nb O,
SN-(5-tert-butyl-3-nmet hanesul phonyl am no- 2- met hoxy- pheny1) - 4- met hyl -
3- (2 et hyl ampesrs 0 0

hy %@bhy—@ﬁﬁét‘%tgﬂrb Z)ﬁﬂc X é?ﬁﬂﬁé“&é&ﬁm to. one or w 5 EE (3-0

anesu am no- 2- met hoxy- yl)-4-net

N-(5-tert-but anes kb 4- met hyl -
103-[2-(4-net )@d%gl:agg‘?am n&hwqgl%wd@gérlﬁt% 499@0xy] benzam de;

N-(5-tert-butyl-3-net hanesul phonyl ani no- 2- net hoxy- pheny1) - 4- met hyl 316-(3-0
X0- pi per §zi n- h&ér%f&&%uwﬁut@?ﬁ B Ay hQX YdmiRed zRBh Ry to one or, mo
N-(5-tert-butyl-3-met hanesul phonyl am no- 2, met hox phenyl)- - met hyTB (6-pip
er azilh- 1- y| meclyms gyta #.oeharactgrisseyin- thahRars gelected from “hydrogen, Ci-alkyl,
15N-(5-tert- bttﬁfwzaro?»n Ih%Qﬁ)%SH/ pQRn"HHcQFHoHﬂ %é{ﬁ};m?ﬁxcﬁ%ﬁwlh ifstARAANRb:

3- (2- nor phol i n-4-yl net di n- 4-yl oxy) - benzam

N-(5-tert-but ﬂﬂ)@nYﬂeﬁﬁﬁh’e bﬁﬂﬂmla%%cmwlhwwphwm and et ANYISRR- (4-m
et hyl - pi perazi n-1-yl met hy) - pyri di n- 4-yl oxyl - benzam de;
(S)-N-(5-tert-butyl-3-nmethanesul phonyl am no- 2- met hoxy- phenyl) -4-

20met hy1l- 3- { 2- Kt et r ahydr o- f ur an- 3-yl am no) - et hyl kpyri di n- 4-yl oxy) -

benzagi de3, Heteroaryloxy—substltuted benzoic acid amides accordlng to one or more of
(R -N-(5-tert-butyl-3-net hanesul phonyl am ng- 2- net hox

( 3- hydr oxy- pyFtesrs di f 11 ylcﬁértaﬁﬁﬁ”fe‘ﬂ)y'ﬁ|tﬁ?tnR4J§/I365@ﬂeﬁ4gﬂ@t Wi}'/'ogﬁhzfaﬁﬂ‘ﬂe
(S)- N-(5-tert yhndim a,ﬁmgeﬁ)t}ﬁgﬁpéﬁ@m%kgm no- 2- net hoxy- pheny1) - 3-[ 2-

. 25(3- hydroxy-pyrrolidin-1-yl nethyl)-pyridin-4-yl oxy] - 4- net hyl - benzam de;

14.  Heteroaryloxy-substituted benzoic acid amides according to one or more of

25 claims 1 to 11, characterised in that R* is hydrogen.

15.  Heteroaryloxy-substituted benzoic acid amides according to one or more of
claims 1 to 13, characterised in that R’ is selected from methyl, ethyl, n-propyt
and isopropyl.

30
16. Heteroaryloxy-substituted benzoic acid amides according to one or more of

claims 1 to 14, characterised in that R® is selected from methyl, ethyl and

isopropyl.

s 17, Heteroaryloxy-substituted benzoic acid amides according to one or more of



N-(5-tert-but met hanesul phonyl am no- 2- net hoxy- pheny1l) -4 2¥)

hyl am non¥¥ R %/WWP%M n- 4-yl oxy) - benzarfttie; PR 2008I06 1624
(S)-N-(5-tert-butyl-3-net hanesul phonyl am no- 2- met hoxy- phenyl) - 4-

met hyl- 3-{2-[ (tetrahydro-furan-3-yl am no) - net hyl ] - pyri di n-4-yl oxy} -
30benzam de;

N-(5-tert-butyl-3-nethanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl 342-(4-m
et hyl - honopi perazi n- 1-yl met hyl ) - pyri m di n- 4-yl oxykbenzam de;
N-(5-tert-butyl-3-nethanesul phonyl am no- 2- met hoxy- phenyl) - 4- met hyl - 3- {2-[ (
1- met hy| Gfiperlitgilf- chajaderised)yn W{ﬁyﬁmﬁ ¥k ni di n- 4-yl oxyl - 35benzani de;
N-(5-tert-butyl-3-net hanesul phonyl am no- 2- met hoxy- pheny1) - 4- met hyl - 3-12- [ (
1- et hyl - pi peddi n- 3-yl am no) - net hyl ] - pyr.i m di n-4-yl oxyl - benzam de;

N- ( 5- t er t18put yieteroppionmsabsiigR® MANFRIcNecio -IRifeD BFCUHIBEY 1) oBe RSt MPre3of 2- { Em

et hyl - (1- met h)&imrﬁyﬁrt@Hv%%&wﬁ@mmh%&@a&éa RYh ditneinraftino-C, s-alkyl,
yl oxy) - benzam de;

N- (5- Ber t - but WFYClaPeRY REINEsEH oAy | ami RYTIdNt Goxgk¥heny 1)vdroRethyplstlp- (4- m
et hyl - honopi p%&ﬁ\yugmahaﬁlyn@wmw thﬁ%mprﬂnwcgﬁh(?ﬁnﬁ&ﬁwgkﬂphonw ~Calkyl,
(S)-N-(5-tert- buﬁﬁ( 3- met hanesul phonyl am ro- }]312

10( 3- di net hy| &msedyisarionyiaine. Psﬂ%?ﬁWv')@WW% -43?’|”?¥!§§‘]P Q0YeTIRG) -
benzam de; ~cycloalkylsulphonyl C.s-alkylsulphinyl and C,_s-alkylsulphonyl.

(R -N(5-tert- Btﬁtcﬁo% %%%%aoﬁggmlg%oﬁflaarﬁsﬁop ényrrgn o%@apﬁglﬁ? cm-y312-

(3-di met hyl am no- pyrrolidin-1-ylnethyl)-pyrimdin-4-yl oxy] -4-mnet hyl benzam

de; 116N (19: terHeTQHéM’ex? susétmﬁ@@%n%@naé@radﬂee@ -RBLrARYY tP BREYGE) méreet hy!l -

3-{2-[(1-rmethyl - pyrrolidin-3-yl am no) - net hy rimdin-4-

| ox
benzan de: claims 1 to 17, characterised in ‘that R |s selec ed from dtmeth{llamn%lomethyl

N-(5-tert-buty clﬁfﬁB{leﬁﬂ%ﬁﬁwﬂonW am l’;\)?rrBHd?ﬁlm%Mn@henyl) %y&r%xﬁr{lé{hﬁl di et

hyl am no- et hyl - am noj - 4- ¥|
20net hyl - benz érpﬁt@ésulphanylmethyl methylsulphlnylmethyl methyisu!p onylmethyl n-

N-(5-tert-but bﬂnyﬁfamn*yaé}ﬁ%l phonyd)mw@arzomhm@( phei&MBﬂtﬁl@alﬁaﬁﬁl&mno

di met hyl am no- et hyl ami no) - net hyl kpyri'm di n-'4-yl oxy} 4 net hyl benzam de;
N- (5-1fert - but yxclsprﬁeykﬁ%m@wrﬁﬁanw%m %P@%‘ﬁm%%y'sﬁﬂré’ﬁy'%@ orysEamine o n-
25di met hyl am panfuiprohyiaRirey | - RsbigisumBbRy-Bhmimy, " | dydlogropli@xibhodylaminay | -

benzam de;

N-(5-tert-but mﬂtmlwm’é}ﬁéﬁﬁl”m%[%ﬁ”ﬁb 2- met hoxy- pheny1) - 3- 12-[ ( 2-

di met hyl am no- et hyl am no) - net hyl j - pyri di n- 4-yl oxy} 4- met hyl - benzam de;

30N-(5-tert- but 1- 3- met hanesul phonyl am no- 2- met ho henyl - et hey
5- [ 2- ( 4- #8t hy Fligrpamioxysubstiyta t REOICHITE ATARS 4 11%8 %a% aer
N- (52ber terditds Y Jo 37 N@Hahai@mel i@y Ras rﬁ@th?tsmph&%mmbenyl) 3-{64(2-

di net hyl am no- et hyI am no) - met hyl | - pyri m di n- 4-yl oxy} - 4- et hyl benzam de;
21. Heteroaryloxy-substituted benzoic acid amides according {o one or more of
claims 1 to 20, characterised in that R’ is selected from isobutyl, tert-butyl,
trifluoromethyl and  pentafluoroethyl.

25
22. Heteroaryloxy-substituted benzoic acid amides according to one or more of
claims 1 to 20, characterised in that R’ is selected from tert-butyl, trifluoromethyt

and pentafluoroethyl.

30 23 Heteroaryloxy-substituted benzoic acid amides according to one or more of

claims 1 to 20, characterised in that R’ is tert-butyl.

24, Heteroaryloxy-substituted benzoic acid amides according to one or more of
claims 1 to 23, characterised in that
35 X and Y are selected independently of one another from N, C-H, C-F, C-Cl, C-C;4.



I2-

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- met hoxy- pheny1) - 3- (6-{[ ( 2-

di et hy| affPrr8I4838003 - net hyl - ami no] - netABY 1} - pyri mi di n- 4- yl ox§0T/ER2009/061024

nmet hyl - benzam de;

N-(5-tert-butyl- 3-nmet hanesul phonyl am no- 2- net hoxy- pheny1) - 4- net hyl -

53-[6-(1- et hyl - pi peri di n-4-yl met hyl ) -pyrim di n-4-yl oxy] - benzam de;

N-(5-tert-butyl -3-net hanesul phonyl am no- 2- net hoxy- phenyl ) -4

met hyl 3-[ 2- (1- et hyl - pi peri di n-4-yl net hyl ) - pyri m di n- 4-yl oxykbenzani de;

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- met hoxy- pheny1) - 4- et hyl 3- 12- (1-

met hyl - pisper i vl and,CrealkylPyy, pythittie restrigjipo ihat Xiperd2ade det both represent N.

10N-(5-tert-butyl- 3- net hanesul phonyl am no- 2- met hoxy- pheny1) - 4- met hyl -

3-[2-(pyrrolidin-3-ylam no)-pyri mdi n-4-yl oxy] - benzam de;

N- ( 5- t er tZput yletgoppicrrabsiityiad ngeranicnacio - wﬂmwcwﬂm@ one ol o f

[ 27 (4 et B BY2AEh a&teuéc{mhhbfét)x B By dlsBrofrod %ﬂ W'iB another
eny

N-(5-tert-butyl-3-methanesu | am no - met hoxy- 3-chl oro-
15met Ay 1- 5- [ 2-fam mdt HydH, ;ﬁﬁe@%ﬁ:@wMﬂ?r Withrethyrestrigioni WiatliXhagd Y deyrot both
benzam degpresent N.

N-(5-tert-butyl- 3- met hanesul phonyl ani no- 2- net hoxy- pheny1) - 4- chl or o- 3-
[ 6- (1- net hyl - pi peri di n-4-yl am no) - pyri m di n-4-yl oxy] - benzam de;

N-(5-tert t |
01 2- ( 1+ 15y RO RO G MpO g RS TEBFRL) afe G, Rl &
N- (

5- tertdm{SMOQBn@tawﬁ@ﬁ@ﬂwhﬁm md%a@%tah@@t mwm@wmcﬁwml& 3-

6- (ppperi di n-4-yl am no) - pyri m di n-4-yl oxykbenzam de;

N-(5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3-
(1- metdly| - pigterparylony-substigtipe Ppnpyie iagiddarnidgs yacesrdingie rtaimi uewh:ch are

2

[

[

25N- (5-tert- by 46 AENOEZ h E:

3 12([n'et hyl - (%ﬁﬂn%ds?]m ﬁ??“{sﬁ&% b’-ngnzo@-a%;Er)ﬂ*li:'% Eré/t)- oxy’l -benzam de
a

[

0, E-11 E-12, E—13and E-14 ( e 1)

N-(5 tert- butyl 3- et hanesul phonyl ani no- 2- net hoxy- pheny1) - 4- met hyl 3- { 6- [ ne
t hyl - (1- rret hyl - pi peri di n-4-y1)-am no] - pyri m di n-4-yl oxy}- 30benzam de;
N- ( 5-Per t28put Vietoawionyreksiityad bengeit meid2amides gggorging rig 1gaim- thvideln age

2- (pi peri di nydeyd ARy t'H@)en{B)éﬁi'rﬁHn@Erh (*I‘aﬂé)@}’l benzam de;
N-(5-tert-butyl-3-net hanesul phony am no met hoxy- phenyl) - 4- chl or o- 3-

(2-pi peridin-4-yl met hyl - pyridi n-4-yl oxy) - benzam de;

N- (5- b - PRI
(2( pi :)Z:;[Zgl ﬁt Ef&ﬂ.fjl3t ﬁeﬁﬁlj I 'E%ﬁﬁ%ﬂn&%ﬁg@@x’% benza ¥ &Qﬁﬂy;}néhﬁ@ @far-

N (5-tertd buty@xﬁl'?ﬁétzﬁ@ ul phony! am no- 2- net hoxy phenyl) 4- chl or o- 3-

{6-[(g-di net hy. ROsUBfAYh &b A&l M bl enzam de;
5N1- (5-tert-but gji@% nmet hanesul ho@hgm r|1r(i) 2- r{dghd;égib;ég éaﬁi%étzﬁchl or o- 3-

(6-{[ (2-di met HWWWBWWFUU'WEt%VPXYdTﬁGHWWﬁ?hyI | - pyri m di n-4-yl oxy) -
benzani de; N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyi-

3-(6-methylamino-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-

25 3-[2-(2-pyrrolidin-1-yl-ethylamino)-pyrimidin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[6-(2-
hydroxy-ethylamino)-pyrimidin-4-yloxy]-4-methyl-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[6-(2-
dimethylamino-ethylamino)-pyrimidin-4-yloxy]-4-methyl-benzamide;

30 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-[6-(3-oxo-piperazin-1-yl)-pyrimidin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi}-4-methyl-
3-(6-pyrrolidin-1-yl-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-

35 3-(6-morpholin-4-yl-pyrimidin-4-yloxy}-benzamide;



N-(5-tert- but%/ - et hanesul phonyl anmi no- 2- net hoxy- pheny1) - 4- chl or o- 3-

[ 2- (pi per'VEIPRIUZFOY i no) - pyri di n- 4-yl ARYI - benzani de; PCTIEP20091061024
10N- (5-tert-butyl-3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3-
(6- pi perazi n-1-yl et hyl - pyri m di n-4-yl oxy) - benzam de;

N- (5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3-
(6-pi peridin-4-yl nmet hyl -pyri m di n-4-yl oxy) - benzam de;
N-(5-tert-butyl-3-net hanesul phonyl am no-2- met hoxy- pheny1l) - 4-chl or o- 3-

15[ 6- (4- et hyl !E’S) erazin-1-yl net hyl iﬂﬁ’Py“ m di n- 4-yl oxypbenzam de;

(5 £ or - but R A G NBA Ao AYETINGE S IERD) - Erch o 0- 3-
[ 841 - methy! - pisRghélyiaidt MrBRERA Y- Byl AlybRydr eyl - benzam de;
N-(5-tert-butyl-3-net hanesul phonyl am i no-2- met hoxy-phényl)-4-ch | oro-3-
[2- (1 -nethyl -Bshgamide; i n-4-yl nethyl)-pyrimid in-4-yl oxyj- benzami de;
20N- (5-tert- bL{S?/ﬂsl'%t@ﬁ%h@ﬂ@%ﬁ&%ﬁipﬁﬁh%ﬁ%o@%ﬁﬂﬂﬁh@ 524 chl or o- 3-
(2-{[ (2-di met hyl am no-ethyl)-nmethyl -am nol %/ yl oxy) -
benzam de; N ((éﬂ!'@?thylﬁiﬁ'ﬂﬂipﬂtqwléﬂhﬂhéﬂw'HWO‘W'P&‘H-F"G hyl-

i no- 2- met hoxy b%h%%%l)a 342- (trans 4-d i nethylam no-cycl ohexyl am
i no) - pyrim din- | oxy] - 4- met hyl - 25benzani de;

N-(5-tert-but (% lﬁ)élr%@@t“ﬁﬁ@ﬁ{}ﬂ’%ﬁﬁ“@?r@ﬁb%ﬂ peawN-B)244chl or o- 3-
(2-[(2-dinmet hxd]rﬁgwlgmﬁdlyb@m.m)w)w.mf&h w&ﬁmnémyll&mm#a%nzam de;

N-(5-tert-butyl-3-m et hanesu am | no- 2- et hoxy- pheny1) - 4-ch | or o- 3-

(2-piperazi nMN(& gﬁrhﬁ{tﬂgﬁrmgghﬁn@sulmiw&%nmynﬁ%h%rﬁheaéi) -4-metnyl-
30N-(jp-tert- bl@[ﬁl(’l:?rné{hfld]?éiﬁm %) l@?‘m;mﬁm%nd@] B@ﬁ%nﬁ&@nyl) 4- et hyl -

3- (2-[ met hyl met h rrol idin-3-yl)-am benzamid

(N-(5-tert-but (the;ﬁfehuﬁﬁﬁé@mhan@?mwﬁmwmmw Rﬂ@@ﬁ'}-ﬂ)m@.thzlm or o- 3-

[ 2- (4- met hyl - @g{i%ﬂnﬁ - Rt )Np}kw gbmyafhidd: oxykbenzam de;

N-(5-tert-butyl met hanesul phonyl am no- 2- met hoxy- hens/
4- et hyl 3-{6- [m&wwbwsn@@mnewwmamm %ﬂwwwmh%yl ByPethyldi n- 4- yl oxy) -

benzani de; 3-(6- 3plperazm 1-yl- pynmldln—4—yloxy) benzamide;
N-(5-tert- butyl met hanesul phonyl am no- 2- met hoxy- pheny1) - 4- chl or o- 3-

5[ 2- (14- met hy| M{HtegrubdpanethagesdiphonyROPRe-2ieiheyRhang-¢erpthvlani de;

N-(5-tert-but Fézm&eﬁaéreb IFhiBiR-A2 0% HeKYamigeny 1) - 4- chl or o- 3-
(2-{[(2-dirret>f§/]-[lg{Pn$§o eth 2 W%b‘ﬁ am no Eﬂr?}%t hyl 1 -pyrim di n-4-yl oxy) -
benzani de: b-tert-butyl- 3—me hanesulphonylamlno -2-methoxy-phenyl)-4-chloro-3-

N-(5-tert-but )[é—(@ éfﬁhhéﬂ%a‘ﬂlb&ﬂﬂfb{/hﬁmnﬁlﬂy?o bapaymgdienyl) - 4- chl or o- 3-

10{2-[ (2- di net E/Iam no- et hyl am no) - net hyl ] - pyrlmdln 4- onyI benzani de;

N- (5- t er t - but Y3leReRURAREaINGRBTHANORYIREINC-AuReioRy-HiIeaNY )(24- chl or o- 3-

[ 6- (4omet hyl - [plyefdh- HiryA- R4 -drifoFonietisliiBadzaphiayy | - benzani de;
I\L(S-tert-buti\ll 3- ne?éﬁgggﬂll phogB g’m no- 2- metmoxy phe|n|¥1) 4-chl or o- 3-

(2- pi per azi n- N-A-REMN-SppRihANeRURNENYIRFIRP-2 s iaRRYRieny!)-4-chloro-3-
(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)}-4-methyl-
3-(2-piperazin-1-yimethyl-pyrimidin-4-yloxy)-benzamide;

25 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
3~(6-piperazin-1-ylmethyl-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-
methoxy-3-(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-

30 3~(2-piperazin-1-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-fluoro-3-
(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-bromo-
3-(2-piperazin-1-yl-pyrimidin-4-yloxy)-benzamide;



{(2-piperidin-

15N-(5-tert-but met hanesul phonyl ami no- 2- net hoxy- pheny1) - 4- chl or o- 3-
(641, 4] dl"&Q@Bﬁ}&ﬁo?ﬁ met hyl - pyri m di n- £3%1 oxy) - benzam de;  PCT/EP2009/061024
N-(5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3-

[ 2- (4- et hy141, 4} di azepan- 1-yl net hyl ) - pyri di n- 4-yl oxy] - benzam de;

N- (5-tert-butyl- 3-net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- chl or o- 3-
20(241, 4] di azepan- 1-yl net hyl - pyri di n- 4-yl oxy) - benzam de;

N-(5-tert- butyl 3- et hanesul phonyl am no- 2- met hoxy- pheny1l) - 4- chl or o- 3-
{2-(1- et hyl - eridin-4-yl nmethyl)-pyridin-4-yl oxykbenzam de;

N-(5-tert- butM wﬁ%@%ﬂﬂ&@@t'\@nwﬂh@ymﬁmmawqiw»ewﬂmhw$ ~43- ( 2-
pi peri din-4- y'rﬁ@ﬁyhlé @EDM% rahﬂwnyif%h%ﬂh@_

25N- (5-tert-but anesu ox -pheny1)-3-(2- [1
, 4] di azepan- 1N{wmuwlﬁymﬁtﬂnanem@hom@wm amaimxybémaleboro—4-

N- (5-tert-but )‘rJre I?ryl ZFE?ﬁfé/raginfﬁE)Ll r}%hﬁlmlrpﬁmﬁé&&b @Qienyl1) - 4-met hyl - 3-
(2-pi peridin yl - pyridin-4-yl oxy)-bénhzam
Nl - (55tert- but"ﬂrél @ﬂrmﬁﬁ&mgthapwqwlﬁﬁwa 2-mathaxanepriAyngthy- et hy| -

303- (2- pi peri di t
N-(5-tert-but ?1[5 a'nﬂ?‘pegﬁ{"ng 1 w&%’n%@’%%ﬁ ICI4 met hyl 3- ( 2- pi

peri di n-4-yl rré{-(ﬁ]uertﬂwyl@‘rrneﬂnapes;&rgnonmléﬁmﬁﬂ@thoxy-phenyl)-4-ethyl -5-

N15-tert-buty P,%qi 2- met hoxy- pheny1] - 4-
met hyl - 3- ( 2- pﬁﬁlp%%{ ‘P«@f Sﬁha{ gg’ﬁ» eﬂ%‘ﬂﬂl)aoxy)-benzam de;

N-(5-tert-but Wel’fshsl@f'WQWBBEWWWQB’\H%Mﬁ}m%nﬁ@ﬂﬁhémwlﬁ-

met hy} - 3- ( 2- pi di_ enzam de;
N-(SMtert(bufiﬁgéb@%{%ﬂ#}g%n@texb%@lg dtgloa]fﬁlﬂ%%r}"g%en 1) - 4- et hyl -

- etk Sﬁyeihan%mf@nwﬁwn%%ﬂﬁhﬁwwhenyl)—4~methyl-

SN[ 5-tert-but mJ{a%p.B@ﬁm 15%8 Eﬁirﬁswn-@wemrb%néarﬁralephl nyl ami no) - phenyl ]
4- et hyl - 3- (ZJ\EI perid pyri di n-4-yl oxy) - benzam de;

N- 13- (but an- 1 @r@ﬁ&m@w%yn@ rRhonylgmnpt2-metharpbenyhdmethyl-

4- et hyl 3- (2- pL benzam de;
N (5- 1 L~ bt g e et ny < - (-

IS SEROA frSeatiteufibr VRSl A ARSI et S s

N-(5-tert-but Mz%g%h@it@ﬁﬁ&ﬁﬁ%ﬁﬁad%w&%%r%ﬁ{w) 4- et hyl - 3- ( 2-
pi peri di n-4-yl met hy ridin-4- y) - benzam d
N15-tert - butyﬂ@-tﬁﬁtw% mef('snwmnylBmm%nm%)phgnﬁhwn}etnwnet hyl - 3-

(2-pi peridin-4y F@n@bﬁ'—ei QM{étﬁ%!beﬁdMJ@%U))y')JB%HﬁH‘HQe

15N-(5-tert-but i sobut am no- 2- met hoxy- pheny1) - 4- net hyl - 3- ( 2-
pi peri di n- 4- yNwértﬁghbuWrraethaaewlbe@w'am%rmetﬂ@xy-p enyl)- 3—methyl—
N- (524 ert-but 5—"[2%:B&%Eﬁeﬂlséﬂrla&ﬁw&w%ﬂ&lﬁhbﬂé{m-BBﬁibYr%&Ie4 met hyl - 3- (2-

pi peri di n-4-yl nmet i n-4-y y) - benzam de;
N- (5-tert - but ylltﬁéem%ﬁégﬁthﬁmwmﬁﬂﬁwmﬂ -FethPheRYhg-Mmettynet hy! -

203- (2- pi peri 91(9 YR Rhath t;bﬂirrnd.ﬂ 4y,h beRengiagl de;
N-(5 tert-but -rrethanesulp i nyl met hyl- 2- met hoxy-p hengl) 4- rrethyl3 (2-pi

{peri di n-4-yl pyii-dipethane DYaRINgrR-fsthoxy-phenyl)-3-methyl-

N-(5-tert-butyglp ﬁ—mq,yqlwﬁg,?)gé}%wé@honyl am no 2 met hoxy- phenyl) - 4-
met hgl 3-(2- p| per| met hyl - pyri di n-4-y %) benzam de;

253- £2- azepan® W‘F@E"HW' %W'lﬁ”ﬁSQDWWJ@W'DNZ(rBe BRt- but y1- 3-
phenylaminocarbonyl)-2-methyl-phenoxy}-pyrimidin-4-carboxylic acid-
methylamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
3-[6-(morpholine-4-carbonyl}-pyrimidin-4-yloxy]-benzamide;

30 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-[6-(4-methyl-piperazine-1-carbonyl)-pyrimidin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyt)-4-methyl-
3-(6-morpholin-4-ylmethyl-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-

35 3~(6-methylaminomethyl-pyrimidin-4-yloxy)-benzamide;



nmet hanesul phonyl ami no- 2- net hoxy- pheny1) - 4- et hyl - benzami de;

3- (2- azeplR2814/9368P%y | - pyri ni di n- 4-yl 6X§) - N- (5- tert - but y1- FCT/EP2009/061024
met hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl - benzam de;
N-(5-tert-butyl- 3-nmet hanesul phonyl am no- 2- net hoxy- pheny1) - 4- net hyl -
30342- (1- met hyl - azepan- 4-yl net hyl ) - pyri di n- 4-yl oxykbenzam de;

N-(5-tert-but

y1- 3- net hanesul phonyl am no- 2- net hoxy- phenyl) - 4- net hyl 342-(1

- et hyl - azepan- 4-yl net hyl ) - pyri m di n- 4-yl oxykbenzam de;
3-(6-azepan-4-yl nmet hyl - pyrim di n-4-yl oxy)-N-(5-tert-butyl- 3-
met hanesul phorY{&rieutgl= w@m?S%meymm &éﬁﬁwxyuémawdeethyl-

N-(5-tert-but
et hyl -azepan-4

yal(/sa( %thg'}ﬁé&hﬂﬁ—g@%@fﬁypg)yﬁTI@{eEMﬂ;@ﬁqu4 met hyl 346- (1-m

pyrim

N ( 3- et hanesuN-ﬁﬁTtﬂﬁ'iyh’léYh%@ thanes Wt@ﬂb@?ﬁﬁlﬂ@b@wﬁt&ﬁym Aphethyld) - 4-

met hyl - 3- ( 2- pi I | Qﬁ‘i%n denzam de;
5N-(5-tert- but%?@g%pegﬁoﬁm%tmﬁygwmﬁ4 %h eny1l) - 4- net hyl - 342- (4-
met hyB- pi per a2 W%t%mpﬁhﬁyﬁwfmnmlamlm-amth%mwmé*methyl-

N-(5-tert-but

met hyl - pi per azi

N-(5-tert-but

)Bl Pﬁﬁﬂ‘ﬁﬁ%t% 'HE!}*JW Kerﬂ’%b enyd) - 4- met hyl - 312- (4-

n 4-y[ ox enzam de;
y\i(%tedrrbrémﬁynn&than@ﬁz@mhww!amlmzﬁmpom@wm-%mﬁbﬂhy| 3-(2-

N (5L Ler - but YA AR TRkt AR B Poene FRERE - 4 ety 3- (24

2,2,2-trifl uorl\b(%teﬁtybqtylﬁ @@Hﬁﬂﬂﬂqwmmim@rmm@b@xycnmn

N-(Sﬂ)ert but

_15cyanonet hyl
_N—(5 tert-but

~tosthyl= benzani de;

lraSaRianst %’%ﬂ?h ’f‘@‘?% ?’yﬁﬁnﬁﬂw 'ﬂ?)etﬁ | Zbenzan de;
Ve

erazi
ﬂ) (£tea¢ehuﬁxd>6ymgm@9e$tmhqmw mingPriggt qheaéwyﬂ)mei Yet hyl - 3- ( 2-

pi peri di n-4- y|%é@>@xo&ﬁﬂér§bﬁ‘ﬂ‘hr¥éﬂ%—bx%m 1 benzamlde
y1-

N-(5-tert-but

hydr oxymnet h oxy- phéen y4 met hy' - 3- ( 2-

pi per azi n- 1- yINT{ﬁWerT&@PWBHG%|WY13m Nkt xy—phenyl 4 -methyl-
20N (5- 1 er - DUl Bl DI A REL P RREANRL: 4- ot hyl - 312- (4

met hyl - pi perazin n- 4- yI oXy] - benzain de;

N- (5-1ert - but

M(%teﬁﬁlﬁﬂﬁy'ﬁﬁ%ﬁ?qs@mﬁw@ -Btesigay-mheppl-matiylaz epani- yl net

hyl - pyri di n- 4@!('2%&{.%&&@%%%@ ﬁﬁﬂltgﬁoxy) benzamlde

N-(5-tert-but
25nmet hyl 41, 4]
N-(5-tert-but
peridin-4-ylne

y1- 3- hydr oxynet hyl- 2- net hoxy 5 -4- et hyl - 342- (4-

- ﬁ%@ﬂa{mﬂﬁymﬁ@ﬁnwynwmamm- pr@awr&rwﬁbyh
Mﬁ%%&hﬁ%’ wé{iuﬁ-ﬁlm% i}¥>}r:&nﬁ9§|&%ﬁe RAagNy:) - 4- met hyl 3- (2- pi
pyridin-4-ylo énzam de the tautoners, the

st er eoi somer s (8ht-(Ptigrt; WWPW“QW@H'@BP”W%'”OQ methOXV“Ph@nyl) -4

20

25

30

35

methyl-3-{2-[(tetrahydro-furan-3-ylamino)-methyl]-pyridin-4-yloxy}-
benzamide;
(R)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-
(3-hydroxy-pyrrolidin-1-ylmethyi)-pyridin-4-yloxy]-4-methyl-benzamide;
(S)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-
(3-hydroxy-pyrrolidin-1-ylmethyl)-pyridin-4-yloxy]-4-methyl-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyi-
3-(2-methylaminomethyl-pyridin-4-yloxy)-benzamide;
(S)-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi)-4-
methyl-3-{2-[(tetrahydro-furan-3-ylamino)-methyi]-pyridin-4-yloxy}-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
3-[2-(4-methyl-homopiperazin-1-ylmethyi)-pyrimidin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
3-{2-[(1-methyl-piperidin-4-ylamino}-methyl}-pyrimidin-4-yloxy}-

benzamide;



30. Physiologically acceptable salts of the conpounds according to one or
more of cYWaIRE0NIHIR9 with inorganic oB5organi c acids. 31.PEEEPHI0Q61024
conmpound according to one or nore of clainms 1 to 29 or a

35physi ol ogi cal | yacceptabl e salt according to claim30 as a nedi canent.
32. Medi canents, containing a conpound according to one or nore of clains
1 to 29 or a physiologically acceptable salt according to claim 30
optionally together with one or nore inert carriers, preservatives and/or
diluents. 5 33. Use of at |east one conpound according to one or nore of
claims 1 to 2N-¢v-tast-butyiphisitsinegilpiaoriyiantiee-epeetboxy-glanyltdeveinsii-ng to cl ai m
30, for prepar4d L . A4 1S Shal fak)e.for, treatnent or
prevention of %gg%?r at ri%ﬁ%@%lip%goﬁ@jlwgﬁ]e%@gr%%é to claim 33,
char act eri sed amzamige; t he respiratory conplaint is COPD or asthma. 35.

Met hod for prepai gz Yo It T L 0g_ M 32 4 acterised in
that a corrpouﬁg%%!:égg?@w%ﬂeo at %Ig@(ﬁ&%ﬁﬂé@%{ﬁ%@%@ﬁ@f@ﬁg @gﬁz\gf a

physi @l ogi cal |3{(Zaifwethyhlii-oetyl-pyrmobidiocoy eminol-medivdipwisdding-i ncor por at ed by
a non-chem Ca'yl%ﬁ)—ﬂ@ﬁ’zénﬁ]déme or nore inert carriers, preservatives and/or
di luents. 36. cess for preparing the conpounds of general fornula |
accordi ng to oW-&-test-hutyls3-o@thaphsyiplarylamieet2imethortplzoyl)}donpibind of gener al

formula 11, 0 é@—(4%e¥th%dﬁjroaﬁ)érézim1Eﬁml&ﬂhyl)-pyridin-4—yloxy]—benzamide;
(S}-N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl }-3-[2-

10 (3-dimethylamino-pyrrolidin-1-ylmethyl)-pyrimidin-4-yloxy]-4-methyl-
benzamide;
(R)-N-(5-tert-butyt-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-
(3-dimethylamino-pyrrolidin-1-ylmethyl)-pyrimidin-4-yloxy]-4-methyl-
benzamide;

15 N-(5-tert-butyl-3-methanesuiphonylamino-2-methoxy-phenyl}-4-methyl-
3-{2-[(1-methyl-pyrrolidin-3-ylamino)-methyl]-pyrimidin-4-yloxy}-
benzamide;
N-({5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-3- 2-{[N-
(2-dimethylamino-ethyl}-N-methyl-amino]-methyl}-pyrimidin-4-yloxy)-4-

20 methyl-benzamide;
N-(5-tert-butyl-3-methanesulphonylaminoe-2-methoxy-phenyl}-3-{2-[(2-
dimethylamino-ethylamino)}-methyl]-pyrimidin-4-yloxy}-4-methyl-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(2-{[(2-

25 dimethylamino-ethyl)-methyl-amino]-methyi}-pyridin-4-yloxy)-4-methyl-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-pheny!)-3-{2-[(2-
dimethylamino-ethylamino)-methyll-pyridin-4-yloxy}-4-methyl-
benzamide;

30 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-methyl-
5-[2-(4-methyl-piperazin-1-ylmethyl)-pyrimidin-4-yloxy]-benzamide; |
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-{6-[(2-
dimethylamino-ethylamino)-methyl]-pyrimidin-4-yloxy}-4-methyl-

benzamide;



23,27 and 28,
‘as e.g. Triet

wherein Fe to R4, X and Y have the neanings given in clains_|to 14 and 24
to 28 andVQEOHEREP®s | uorine, chlori 78 bromine, cyano, CPCIGPRORYQS!024
Cl_6- al kyl sul phanyl, 25C24-al kenyl - oxy, C2.4-al kynyl oxy,

benzotriazol -1-yloxy , [1.2.3]triazol o[ 4,5- b]pyridin-3-yloxy,

C. 10-heteroaryl (linked to Il via N), succinyl-N oxy, Cl4-

al kyl car bonyl oxy, di-(Cl_4-al kyl)am nocar bonyl oxy, pyrrol-I-ylcarbonyl oxy,
pi peri di n-1-yl - car bonyl oxy, norpholin-4-ylcarbonyl oxy, tri- (C14-

al kyl ) car bam m doyl oxy, N,N,N ,Nr-tetra-(Cl4-al kyl)uroniumO-yl, N, N -
30d| cycl ohexyIMNif% rt@uysrl~3 Relhgoes Rty REIR Il RhenY B G2 ony | |

-(Cl.4- al ksd. %Iaﬂﬂ%sﬁhﬂ He%&ﬂ’anmo‘j%th%ﬁh&ﬁlﬁﬂbm% phosphor yl oxy,
d| pyrrolidi nyI | ox Co "10- aryl sul'phanyl ,

C5_10- heter oam’ibﬂﬁn@ﬁ%ﬁwlﬁe C6. 10-aryl oxy or C5_ 10-heteroaryl oxy, wherein
all the al kyl ,N&Héafbdm%weﬁbhamﬁho%@m mth@@%ehw nﬁetﬂgfl hi tion may

be nmono- or pol ysubstituted uorine, chloriné al kyl and/ or
Cl_3- &l koxy, %- é'rf@ﬁ'thyfﬂﬂerldWﬁl"iﬂthﬂ}‘mmd‘ﬁﬁnWPM@SW%mf’ﬁe definition

represent phenyis Qg lﬂ@?rﬁtrﬂ¥ihaﬁ@§1l&ldny%hﬁ)&%ﬂ%(y%heﬁ?]?ﬂﬂﬁetﬁﬁpr esent

pyridinyl, pyri i nyl, triazinyl, imdazol razo triazolyl or

tetrazol yl, wir@H1-msiby- Pe'i?r%ﬂd'r‘aﬁd'"ﬁfé’ﬁé}'@&l"wmdrﬂ@ﬁﬁ‘beﬁ?%méﬂt i onal |y nono-
or pol ysubst i tN’E%rttBﬁtW @%éih%ﬁésxgﬁhdﬁkﬁaf’rﬁ‘ﬁcﬁ@m&lﬁ&é}%eﬁ@?—ﬂlrﬁ&hﬁd f rom anong

fluorine, chlorine, bromne ;/ | oxy, nitro, cyano and
di - (G _3-al ky 133l mesthylPinasin &aimethy)-giditviond- WZ@@% al formula
15uhgpei n RS, :E_@ﬂcb -stiﬁéﬁah.@&!ﬁ&ﬁﬁﬁ)laﬁﬁ%@n@ﬁb)&yfbrféhﬂ? AEmédihyi2, 15 to

t1 onal In the presence of a base and/or an addltlve such
a(nvrﬁéfdmp%fwiiamlwa-pmwﬂ)m Sy PIFAMG ne,
4- di met hyl am eyt RR-3- rﬁefh%ﬁéémkﬁ’ﬂ&@%ﬁm@ﬁ%é?ﬁox%rpﬂéﬁ% QyReaeot ri azol e;

and 20 if necessary any protecti n ﬁrou used in_the reactions described
her ei nbef or e ligrffemethyl- alﬁara@)n 1yiregtbdiyeyinzidinrhylosidepgamide;

N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-chloro-4-

15 methyl-5-[2-(4-methyl-piperazin-1-yimethyl)-pyrimidin-4-yloxy]-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
[6-(1-methyl-piperidin-4-ylamino)-pyrimidin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-

20 [2-(1-methyl-piperidin-4-ylamino)-pyridin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
[6-(piperidin-4-ylamino)-pyrimidin-4-yloxyl-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
[2-(1-methyl-piperidin-4-ylamino)-pyrimidin-4-yloxy}-benzamide;

25 N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-{2-[methyl-(1-methyl-piperidin-4-yl)-amino]-pyrimidin-4-yloxy}-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyi-
3-{6-[methyl-(1-methyl-piperidin-4-yl)-amino]-pyrimidin-4-yloxy}-

30 benzamide;
N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
[2-(piperidin-4-ylamino)-pyrimidin-4-yioxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chioro-3-
(2-piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide;



I f desired a conpound of general fornmula | thus obtained is resolved into
its 25st HNQBPHHIREPH and/ or if desired?2d’ conpound of gener alPGTERRAGPHOG10RMuS
obtained is converted into the salts thereof, particularly for
pharmaceutical use into the physiologically acceptable salts thereof. 30
to 28, characterised in that a conpound of general formula Il R7
wherein RlL, R3, R5, R6 and Fe have the neanings given in clains 1 to 5, 9
to 11, 15 to 23, 27 and 28, 5 is reacted with a conpound of general
formula IV 4LGY R XNIV R2 wherein R2 and R4 have the neanings given in
clains 1, 2, &-tteg;butd-3rpethanesuiphopylRBinozZ-maiheg-pheay)-daionetes a | eavi ng
group, in par 4. LG Sk Fa _ 1:0-CL _6-al kyl,
0-C6_10-aryl ,t@s?w)eﬁ%h- a'“%yﬁl%,' @?%@Wf“c%%@-%”?f'{md&oz- Cl- 4-al kyl ,
0502- C6_10- ar W-(5-Rdebutyhgaetianesul phoniiieniisod-sateanyiiead)-4tdkipro-gr oups are
optionally no . ' ART[a\ M Y-y O ¥ d/ or

p y gﬁgz%ﬁ@&%%&‘n&%ﬁ@%&%&ﬂ%? rinfi8in-Aod HlekYAmidB!

Cl_3- al koxy, el n al bove-neENnti oned aryl groups represent

phenyP or naptt-tiyfert-bitt-Srmetpneptinhondpmntbgmasiey-riengbieblasstt t ut ed by

CL 3 al Kyl - CE A e e e R P e pendent 1 y

of one anot hebenzgmige; 0, 1 or 2, 20
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-
[2-{piperidin-4-ylamino)-pyridin-4-yloxy}-benzamide;

10 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-
(6-piperazin-1-ylmethyl-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyi-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-
(6-piperidin-4-ylmethyl-pyrimidin-4-yloxy)-benzamide;
N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-

15 [6-(4-methyl-piperazin-1-yimethyl)-pyrimidin-4-yloxy}-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-
[6-(1-methyl-piperidin-4-yimethyl)-pyrimidin-4-yloxy}-benzamide;
N-({5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chioro-3-
[2-(1-methyl-piperidin-4-yimethyl)-pyrimidin-4-yloxyl-benzamide;

20 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)}-4-chloro-3-
(2-{[(2-dimethylamino-ethyl)-methyl-amino]-methyl}-pyridin-4-yloxy)-
benzamide;
N-(5-tert-butyl-3-methanesulphonylaminc-2-methoxy-phenyl)-3-[2-
(trans-4-dimethylamino-cyclohexylamino)-pyrimidin-4-yloxy]-4-methyl-

25 benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
{2-[(2-dimethylamino-ethylamino)-methyl]-pyridin-4-yloxy}-benzamide;
N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
(2-piperazin-1-ylmethyl-pyridin-4-yloxy)-benzamide;

30 N-{5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3~{2-[methyl-(1-methyl-pyrrolidin-3-yl)}-amino]-pyrimidin-4-yloxy}-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
[2-(4-methyl-piperazin-1-yImethyl)-pyridin-4-yloxy]-benzamide;



in the presence of a base, e.g. NaH, KH, KO Bu, NaQ: Bu, NaOMe, NaOEt,
NaOPr, KRVOROWA2E0¥%52Cc03, pyridi ne, 4-4d$ met hyl ami nopyri di ne?CTRER2809p61024
EtNPr2, optionally in the presence of a catalyst, e.g. A Cu or Pd conpl ex;
and 25 if necessary any protecting group used in the reactions described
her ei nbefore under a) and b) is cleaved again, and/or if desired a
conpound of general fornmula | thus obtained is resolved into its

stereoi sonmers and/or if desired a conpound of general forrmula | thus
obtained is converted into the salts thereof, particularly for

phar maceut i calN-{Btertriiid-3rmethgResiiRhasyiaain-y-nabeptisnd)-4dnetbylt her eof .
3-{6-[methyl-(1-methyl-pyrrolidin-3-yf)}-amino]-pyrimidin-4-yloxy}-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-

5 [2-(4-methyl-[1,4]diazepan-1-ylmethyl)-pyrimidin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
(2-{[{2-dimethylamino-ethyl)-methyl-amino]-methyl}-pyrimidin-4-yloxy)-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi)-4-chloro-3-

10 {2-{(2-dimethylamino-ethylamino)-methyi]-pyrimidin-4-yloxy}-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
[6-(4-methyl-[1,4]diazepan-1-yimethyl}-pyrimidin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
(2-piperazin-1-ylmethyl-pyrimidin-4-yloxy)-benzamide;

15 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyi)-4-chloro-3-
(6-[1,4]diazepan-1-ylmethyl-pyrimidin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chioro-3-
[2-(4-methyl-[1,4]diazepan-1-ylmethyl}-pyridin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-chloro-3-

20 (2-[1,4]diazepan-1-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-chloro-3-
[2-(1-methyl-piperidin-4-ylmethyh)-pyridin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphonyl-2-methoxy-phenyl)-4-methyi-3-(2-
piperidin-4-ylmethyl-pyrimidin-4-yloxy)-benzamide;

25 N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-(2-
[1,4]diazepan-1-ylmethyl-pyridin-4-yloxy)-4-methyl-benzamide;
N-(5-tert-butyl-2-methoxy-3-methylsulphanylmethyl-phenyl)-4-methyl-3-
(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylmethyl-2-methoxy-phenyl)-4-methyl-

30 3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphinylmethyl-2-methoxy-phenyl)-4-methyl-
3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide; ‘
N-[5-tert-butyl-3-(cyclopropanecarbonyl-amino)-2-methoxy-phenyl}-4-
methyl-3-(2-piperidin-4-yimethyl-pyridin-4-yloxy}-benzamide;
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N-(5-tert-butyl-2-isopropoxy-3-methanesulphonylamino-phenyl}-4-
methyl-3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-2-ethoxy-3-methanesulphonylamino-phenyi)}-4-methyl-3-
(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-[5-tert-butyl-2-methoxy-3-(2-methyl-propane-1-sulphinylamino)-
phenyl]-4-methyl-3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-[3-(butan-1-sulphonylamino)-5-tert-butyl-2-methoxy-phenyl]-4-methyl-
3-(2-piperidin-4-ylmethyi-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-2-methoxy-3-pentanoylamino-phenyl)-4-methyl-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonyl-2-methoxy-phenyl)-4-methyl-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy}-benzamide;
N-[5-tert-butyl-2-methoxy-3-(3-methyl-butyrylamino)-phenyl]-4-methyl-3-
(2-piperidin-4-ylmethyi-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-isobutyrylamino-2-methoxy-phenyl)-4-methyl-3-(2-
piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphinyl-2-methoxy-phenyl}-4-methyl-3-(2-
piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphinylmethyl-2-methoxy-phenyl}-4-methyl-
3-(2-piperidin-4-yimethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphinylmethyl-2-methoxy-phenyl)-4-methyl-
3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-cyclopropanesulphonylamino-2-methoxy-phenyl}-4-
methyl-3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)}-benzamide;
3-(2-azepan-4-ylmethyl-pyridin-4-yloxy)-N-(5-tert-butyl-3-
methanesulphonylamino-2-methoxy-phenyl)}-4-methyl-benzamide;
3-(2-azepan-4-ylmethyl-pyrimidin-4-yloxy)-N-(5-tert-butyl-3-
methanesulphonylamino-2-methoxy-phenyl)-4-methyl-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-[2-(1-methyi-azepan-4-ylmethyl}-pyridin-4-yloxy}-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)}-4-methyl-
3-[2-(1-methyi-azepan-4-ylmethyl}-pyrimidin-4-yloxy]-benzamide;
3-(6-azepan-4-yimethyl-pyrimidin-4-yloxy)-N-(5-tert-butyi-3-
methanesulphonylamino-2-methoxy-phenyl}-4-methyl-benzamide;



10

15

20

25

30

33

WO 2010/026095 240 PCT/EP2009/061024

30.

N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl}-4-methyl-
3-[6-(1-methyl-azepan-4-yimethyl)-pyrimidin-4-yloxy]-benzamide;
N-(3-methanesuiphonylamino-2-methoxy-5-pentafluoroethyl-phenyl}-4-
methyl-3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-4-methyl-3-[2(4-
methyl-piperazin-1-ylmethyl)-pyrimidin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-methanesulphinyl-2-methoxy-phenyl)-4-methyl-3-[2-(4-
methyl-piperazin-1-ylmethyi)-pyrimidin-4-yloxy}-benzamide;
N-(5-tert-butyl-3-dimethylaminomethyl-2-methoxy-phenyl)-4-methyi-3-(2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-4-methyl-
3-{2{4-(2,2,2-trifluoro-ethyl}-piperazin-1-ylmethyl]-pyridin-4-yloxy}-
benzamide;
N-(5-tert-butyl-3-methanesulphonylamino-2-methoxy-phenyl)-3-[2-(4-
cyanomethyl-piperazin-1-ylmethyi}-pyridin-4-yloxyj-4-methyl-benzamide;
N-{5-tert-butyl-2-methoxy-3-pyrrolidin-1-ylmethyl-phenyl)-4-methyl-3-( 2-
piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-4-methvi-3-(2-
piperazin-1-ylmethyl-pyridin-4-yloxy)-benzamide;
N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-4-methyl-3-{2-(4-
methyl-piperazin-1-ylmethyl)-pyridin-4-yloxyl-benzamide;
N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyt)-3-(2-[1,4]diazepan-
T-yimethyl-pyridin-4-yloxy)-4-methyl-benzamide;
N-(5-tert-butyl-3-hydroxymethyl-2-methoxy-phenyl)-4-methyl-3-[2-(4-
methyl-[1,4]diazepan-1-ylmethyl)-pyridin-4-yloxy]-benzamide;
N-(5-tert-butyl-3-cyclopropylaminomethyl-2-methoxy-phenyl)-4-methyl-
3-(2-piperidin-4-ylmethyl-pyridin-4-yloxy)-benzamide

the tautomers, the sterecisomers and the mixtures thereof.

Physiologically acceptable salts of the compounds according to one or more of

claims 1 to 29 with incrganic or organic acids.

31.

Use of a compound according to one or more of claims 1 to 29 or a

physiologically acceptable salt according to claim 30 as a medicament.
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32. Medicaments, containing a compound according to one or more of claims 1 to 29
or a physiclogically acceptable salt according to claim 30 optionally together with one or

more inert carriers, preservatives and/or diluents.

33. Use of at least one compound according to one or more of claims 1 1o 29 or of a
physiologically acceptable salt according to claim 30, for preparing a medicament

that is suitable for the treatment or prevention of respiratory complaints.

34. Use according to claim 33, characterised in that the respiratory complaint is
COPD or asthma.

35. Method for preparing a medicament according to claim 32, characterised in that a
compound according to at least one of claims 1 to 29 or a physiologically acceptable salt
according to claim 30 is incorporated by a non-chemical method in one or more inert

carriers, preservatives and/or diluents.

36. Process for preparing the compeounds of general formula 1 according to claims 1
1o 28, characterised in that

a compound of general formula Il,

LG ji/\ !
=N

R

wherein R' to R*, X and Y have the meanings given in claims 1 fo 14 and 24 to
28 and

LG denotes fluorine, chlorine, bromine, cyano, C,_g-alkoxy, Cq-alkylsulphanyl,
C,s-alkenyl-oxy, C, s-alkynyloxy, benzotriazol-1-yloxy , [1.2.3]triazolo[4,5-
b]pyridin-3-yloxy, Cs.sg-heteroaryl (linked to 1l via N), succinyl-N-oxy, Cq4-
alkylcarbonyloxy, di-(C4_s-alkyl)aminocarbonyloxy, pyrrol-1-ylcarbonyloxy,
piperidin-1-yl-carbonyloxy, morpholin-4-ylcarbonyloxy, tri-(C;4-
alkyhcarbamimidoyloxy, N,N,N',N'-tetra-{C,_s-alkyl)-uronium-O-yl, N,N’-
dicyclohexyluron-O-yl, N-(3-dimethylaminopropyl)-N'-ethyl-uronyl, di<{C44-
alkyloxy)-phosphoryloxy, bis(di-C,4-alkylamino}-phosphoryloxy, dipyrrolidinyl-
phosphoryloxy, Cgio-arylsulphanyl, Cs io-heteroarylsulphanyl, Ce4o-aryloxy or Cs.
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so-heteroaryloxy,

wherein all the alkyl, alkenyl and alkynyl groups mentioned in the definition may

be mono- or polysubstituted by fluorine, chlorine, Cy.3-alkyl and/or C,_s-alkoxy,

wherein all the aryl groups mentioned in the definition represent phenyl or
naphthyl and all the heteroaryl groups represent pyridinyl, pyrimidinyl, triazinyl,
imidazolyl, pyrazolyl, triazolyl or tetrazolyl, which, both aryl and heteroaryl
groups, are optionally mono- or polysubstituted by identical or different groups
selected from among fluorine, chloring, bromine, Cs-alkyl, Cis-alkyloxy, nitro,

cyano and di-(C4.s-alkyl)amina,

is reacted with an aniline of general formula

wherein R®, R® and R’ have the meanings given in claims 1, 2, 15 to 23, 27 and 28,

optionally in the presence of a base and/or an additive such as e.g. Triethylamine,
pyridine, ethyldiisopropylamine, 4-dimethylaminopyridine, potassium carbonate or 1-

hydroxybenzotriazole; and

if necessary any protecting group used in the reactions described hereinbefore under a)

and b) is cleaved again, and/or

if desired a compound of general formula | thus obtained is resolved into its

stereoisomers and/or
if desired a compound of general formula | thus obtained is converted into the salts
thereof, particularly for pharmaceutical use into the physiologically acceptable salts

thereof.

37. Process for preparing the compounds of general formula | according to claims 1
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o 28, characterised in that a compound of general formula 1l

. OH I

wherein R', R®, R®, R® and R’ have the meanings given in claims 1 to 5, 9 to 11, 15 to
23, 27 and 28,

is reacted with a compound of general formula 1V

LG. Y. _R*

l'/\g{ v

R

wherein R? and R* have the meanings given in claims 1, 2, 6 to 8, 12 to 14, 24 to 26, 27
and 28 and LG denotes a leaving group, in particular LG denotes

F, Cl, Br, I, O-Cy4-alkyl, O-Cg.p-aryl, S{O);-Cis-alkyl, S{O)n-Cs.1p-aryl, 0SO,-C,.
s-alkyl, OS0,-Cg.qg-aryt, NO,,

wherein all the above-mentioned alkyl groups are optionally mono- or
polysubstituted by fluorine, Cis-alkyl and/or C_s-alkoxy, and

wherein all the above-mentioned aryl groups represent phenyl or naphthyl, which
may optionally be mono- or polysubstituted by identical or different groups

selected from fluorine, chlorine, C,s-alkyi, C, s-alkyloxy, nitro and cyano,
wherein n and m independently of one another may be 0, 1 or 2,

in the presence of a base, e.g. NaH, KH, KOBu, NaOtBu, NaOMe, NaOEt,
NaQOiPr, KF, K,CO;, Cs,COs, pyridine, 4-dimethylaminopyridine, NEt; or EfNiPr,,

optionally in the presence of a catalyst, e.g. A Cu or Pd complex; and

if necessary any protecting group used in the reactions described hereinbefore

under a) and b) is cleaved again, and/or
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if desired a compound of general formula | thus obtained is resolved into its

sterecisomers and/for

if desired a compound of general formula | thus obtained is converted into the
salts thereof, particularly for pharmaceutical use into the physiologically

acceptable salts thereof,



