5

10

15

20

I - - PCT/ EP2005/ 001796 WD 2005
WORGORGEE T mvent i on I el ates 1o now substi s aamgorre
_ _ _ ates to new substi
ggr :JoKIlel c acid am des of 5 general forfntJ: ;utoeg Ca
el Re A the taut omers, the enantioners, the
ereoners, the m xtures thereof and t he 16 salts

epf, parti cul ' i
oL P i arly e phvst ) o cal Ly accom
bases, NOVEL CARBOXAIDES FORUSE A8 XA IRHISITORS |

?;u:he above general—forfruta f—as well as the
_Xtargrs, the enantioners, the diastereoners, the
e R g e subattuet mbpof a0 TS

_ _ i ol ogically accer
g%ﬁgﬁfﬂg?gfihllnorganic or organ?c acfgzbgs EZL;: and
_ oi somers have val uabl e phar nacol ogi ’
properties, particularly an antithr Co activ
icularl) onmboti c
gndla factor Xa-inhibiting QcRRviRY. 20 Th:CLLg;éﬁt
aggvgcagggg tru? rel gies to fthe w conpounds of the
era or nu e ati
phar maceuti cal conpos S cdgtgininbo?héhereOf, the
#e cofpounds, the preparation
] t he above general fornula in
giiot es a group 6{ genera

and. use thereof. - |
a first enbodiment A d
formular (R-)m

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
salts thereof, particularly the physiologically acceptable salts thereof with
inorganic or organic acids or bases, which have valuable properties.

The compounds of the above general formula | as well as the tautomers, the
enantiomers, the diastereomers, the mixtures thereof and the salts thereof,
particularly the physiologically acceptable salts thereof with inorganic or organic
acids or bases, and their stereoisomers have vaiuable pharmacological

properties, particularly an antithrombotic activity and a factor Xa-inhibiting

activity.

The present application thus relates to the new compounds of the above
general formula , the preparation thereof, the pharmaceuticai compositions -

containing the pharmacologically effective compounds, the preparation and use

thereof.
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wherein
10 _
m denotes the number 1 or 2,

R% independently of one another denotes a hydrogen, flucrine, chlorine or
bromine atom or a Cq.3-alkyl, hydroxy, amino, Cs.z-alkylamino, di-(C4.s-alkyl)-
15  amino, aminocarbonyl, Cys-alkylaminocarbonyl, di-(Cy.3-alkyl)-aminocarbonyl or

C1.s-alkylcarbonylamino group and

R® independently of one another may be a hydrogen atom, a Cy4-alkyl,
C.4-alkylcarbonyl, Ci.4-alkyloxycarbonyl or C_s-alkylsulphonyl group, with the

20 proviso that

in the above-mentioned substituted 5- to 7-membered groups A the
heteroatoms optionally introduced as substituents are not separated from
another heteroatom by precisely one carbon atom, or
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X' denotes an oxygen atom or a methylene, -NR®-, carbonyl or sulphonyl



1'h i;
A

10

15

20

25

30

wherein m denotes the nunber | or 2, 15 X1 denotes an
oxygen atomor a nethylene, -NR 6b_, carbonyl or

sul phonyl -4 group, X2 denatgs an oxygen atomor a
-NR 6b group, 5 X3 denotes a nethyl ene, carbonyl or

sul phonyl group, or carbonyl group, X4 denotes an
oxygen or sul phur atom a -NR 6b X5 denotes a carbonyl
or sul phonyl group, [ 10 X6 denotes an oxygen atom a
- Ngsdumr nethyl ene group, X7 denotes an oxygen or

sul phur atomor a -NRsb group, 15 X8 denotes a

nmet hyl ene or carbonyl group, X9 denotes a -NRsb or

ca S a®UYjphinyl or sul phony
grgﬁgaﬁﬁa‘ggggxggﬁﬁﬁgﬂgéﬁdé\ml;#rggb’one anot her denote
a hydrogen, fluorine, chlorine or bromne atomor a
C1. 3-al kyl, hydroxy, am,no,  Cl.3-alkyl am no,

ai X, Gondish etiige, Garbriv St sipBagY L grous.

Cl. 3- al kyl am nocar bonyl, di-(CL. 3-al kyl) -

am nocar bonyl or Cl. 3-al kyl carbonyl api no group and 25
Rs X*idethetesmaie oxygernor suiphanatonsa +HR° ber earhoayldyeup,
atom a Cl.4-al kyl, C1.4-al kyl carbonyl,

C1- 0- al koxycar bonyl or C1. 3-al kyl sul phonyl group, wth
t h&x® deinevesa chfisnyBBr stiphbeylgeows- ment i oned
substituted 5- to 7-nenpered groups A the heteroatons
optionally introduced as substituents are not

Seﬁgro%%?%é mé:‘?%ky&é}%fb‘?ﬁ, SENREOFE Akl §OGS! Y one

cafbon a
X" denotes an oxygen or sulphur atom or a -NR® group,
X8 denotes a methylene or carbonyl group,

X® denotes a -NR® or carbonyl group,
X' denotes a sulphinyl or sulphonyl group and.

R% independently of one another denote a hydrogen, fluorine, chlorine or

bromine atom or a Cy.3-alkyl, hydroxy, amino, Cq.z-alkylamino, di-(C+.s-alkyl)-

amino, aminocarbonyl, Cys-alkylaminocarbonyl, di-(C.s-alkyl)-
aminocarbonyl or Cy.3-alkylcarbonylamino group and

R® independently of one another may be a hydrogen atom, a Cy4-alkyl,

Cq.4-alkylcarbonyl, Cq.4-alkoxycarbonyi or C4_s-alkylsulphonyl group, with the

proviso that

in the above-mentioned substituted 5- to 7-membered groups A the

heteroatoms optionally introduced as substituents are not separated from

another heteroatom by precisely one carbon atom,
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-5- Rl denotes a hydrogen, fluorine, chlorine or
brom ne atom a Cl.3-al kyl group wherein the hydrogen
atons may be wholly or partlyscepl aced by fluorine
atons, a C2-3-al kenyl, C2_3-al kynyl, nitro, am no,

Cl. 3-al koxy, a nmono-, di- or 5 trifluoronmethoxy group,
R2 denotes a hydrogen, fluorine, chlorine or brom ne
atomor a Cl.3-al kyl group, R3 denotes a hydrogen
atom a C2-3-al kenyl or C2.3- alkynyl group or a

frai ht- 1o chain or. branched C]l.6-al k
RhdPEiesi BV HPaPBYLITRo REIORES 0BT ARGIA SOB &rC kY| aroup
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stitute nitri
g Colpalkdreyl eCns-tilkgn iy ditrog amim,dbs;s-alkpxinea monot, Icy mr
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%‘UBE%@?% ¥ 90UPa 7yl oxy, CL.5-al kyl car bonyl oxy,
Cl. 5- alkyloxycarbonyloxy, car boxy- Cl. 3-al kyl 15 oxy,
é% 5- al kyl oxycar bonyl - d - 3- al kyl oxy,
deadlegia agemﬂuomen@hlome ©&prasnine atom or a Cy.g-alkyl group,
Cl. 3-al kyl sul phanyl, C1_3-al kyl sul phi nyl ,
Cl1. 3- al kyl sul phonyl ,

R ddnelek\d hadrogen |atxrmn@€l§|3-a3kaiylxbi" Sulsptiamyl group or a straight-
Cl. 3-al kyl car bonyl ani no- - al kyl sul phi nyl ,

@PIBD&P@?W%wﬂ'&HHQfQUQJW@@!W Jydmgsn stomsngy b wholly
|
%rr [g;m? %I§§é§§ bonﬁﬁé‘%odn%‘eénﬁzﬂy Oi)@;l% g?g%hally substituted by a

mtnla dnairoxond C; Qallqmlgrbanmanubeyiydmgen atoms may be

Cl. 3-al kyl ) - |
wholy s eadeabend PYTEREF SIS, analviest pEmRaIgrioX,
z}/l WK, a8 BRABXY, C1 5-alkylox carbonyloxy, carboxy-Cs.s-alkyl-
di - (CL."3-al'kyl") - am nosu 3%
XN |<ha+aMiemawbmdiﬁ1pm Eylbxy a(ﬁmalkybxy@rbpwlamwm dnercapto,

Cx- st g R wB g G S RLBRB Y Erony T ) 25
@g-&ikqldﬁﬂ)mla}ﬂmo%1 @aw@mdfwl Gy PaIRylcarionrglamino-
am nocar bonyl am no al kyl am nocar bonyl am no,

@1-3-@thylssﬂmw4 (v m@l'ﬁy&@abw%@mmﬂ-ﬁm-amﬁulnmwl carboxy,

GERSR By EAHORY, FIVB RO AM b RRBIGAR Rarbony
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nocar b '
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cycloalky!enelmmosuiphonyi amino, Cy.s-alkylamino, di-(C4-s-alkyl}-amino,
C1s-alkylcarbonylamino, Cq.s-alkylsulphonylamino, N-(C,.s-alkylsulphonyl)-
C1.3-alkylamino, Cs.¢-cycloalkylcarbonylamino, aminocarbonylamino,
Ci-s-alkylaminocarbonytamino, di-{C1.s-alkyl}-aminocarbonylamino, a 4- to 7-
membered cycloalkyleneiminocarbonylamino, benzyloxycarbonylamino,

phenylcarbonylamino or guanidino group,

a carboxy, aminocarbonyl, Ci4-alkylaminocarbonyl, Cs¢-cycloalkylamino-
carbonyl, di-(C43-alkyl)-aminocarbonyl, Cy.4-alkoxycarbonyl, Cs.¢-

cycloalkyleneiminocarbonyl group,
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-6- a phenyl or heteroaryl, phenylcarbonyl-GC _3-al kyl,
phenyl -G _3-al kyl or heteroaryl- Cg_3-al kyl group
which is optionally nono- or-gol ysubstituted in the
phenyl or heteroaryl noiety by fluorine, chlorine or
brom ne atons, O _3-al kyl, amno, 5 G _3-al kyl am no,
-(C, _3-alkyl)-am no, hydroxy, Cl _4-al kyl oxy, nono-,
di- or trifluoromethoxy, benzyl oxy,
carboxy-G _3-al kyl oxy, C1_ 3 aIkonxycarbonyI

Cl, 3-al kyl b | k
phgn&q{y 20 apd am e rarg yl301aq-@<l§yog enyl C1 -3-alkyl or heteroaryl-

i ST e Sy o

hete eyl mGiet )ebﬁﬂugmmecyn’dmhw broming® atoms C1.3—alkyl amino,
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cyclic noiety a rret ene roup_‘may be repl aced by an

|
Cwlmmpammqqamﬂﬁv%ut@kﬁ@m ek wkﬂamln@:aabqwl- or

ey AR R4 RO 420 P
dyioalRyteneimidchrBomfGl. ﬁakbmxda}bom Cy &l(aﬁkﬂﬁxwlakbdﬁy! or

érout‘)mrmy be re | aced in each case by a carbonyl or
utp Ql}ba"'\'/lﬂ?ﬁr‘?% proviso that a

cycl oaI kyl enei m no group as herei nbefore defined
wherein two nitrogen atons are separated from one

aBotmmmbpmwmwkwn@dmmminﬂm, icyclo2dk kK lsradied or
t hyd t C1,,3-al [ R3
Stiaieaaiil e craiwhsein 1 1 st mart R aFyne
@GHF%aﬁ B8 ‘?éﬁaé‘ed B9 M%hﬁ@ggﬁhalﬁf Q}ﬂﬁltlﬁeﬂ Iy 08 s-alkyl or
he met hyl ene gi oups of th

Cl 0a rou
fﬁwal!saflqamr%gwuw kinhan expgen atora aad wmermrrmldttg nalE/ a

RSN ol AR R W g SRR PR LE N o

groap &y bé eeplated ineadh thde by aR%ridoryRon selpHoMybgroup, with the
proviso that a cycloalkyleneimino group as hereinbefore defined wherein two
nitrogen atoms are separated from one another by precisely one -CH;- group is

exciuded,
R* denotes a hydrogen atom or a Cy.3-alkyl group or

R® and R* together with the carbon atom to which they are bound, denote a

Cs.7-cycloatkyl group, while

one of the methylene groups of the Cs.7-cycloalkyl group may be replaced
by an imino, C_s-alkylimino, acylimino or sulphonylimino group,

R® denotes a hydrogen atom or a Cy_3-alkyl group,

B denotes a group of formula
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(RN Rl HHor H wherein 5 n denotes the nunber 1 or
2, 1-J R7 denotes a hydrogen atomor a Cl. 3-al kyl,

hydr oxy, C1.5-al kyl oxycarbonyt, carboxy-Cl. 3-al kyl

Cl. 3- al kyl oxycar bonyl - C1. 3-al kyl , am no or

Cl. 3-al kylami no 10 group and R8 i ndependently of one
anot her denote a hydrogen, fluorine, chlorine,

brom ne or iodine atom a Cl.3-al kyl group wherein the
hydrogen atons may be wholly or partly replaced by
fluorine atops, a C2_3-al kegyl or C2.3- alkynyl*ils a
hydr oxy, Clv -alkoxy triflporonethoxy, amno, Jnitro

or nitriNe<g p, whi s otherw s bx
the t B r)ryl Rb.oned h i_pbef gre) n
the defi tigns is meant a™fonocyclic 5- orN6-TEnber ed

heteroaRyI gHoUp, V\,hl IR 20 the 6- ered het enparyl
group contains one,” two or three nitrogen atons and
the 5-nenbered heteroaryl group contains an imnno

roup optionally 25 substituted by a C1. 3-al kyl,
“%Pf‘@'&! or phenyl -Cl. 3-al kyl group, an oxygen or
sul phur atomor an imno group optionally substituted
by a Ci1.3-al kyl, phenyl, am no- C2.3-al kyl,
Cl.redendies dhe nomber 8-arlkyl ,

i-(Cl. 3-al kyl)-am no-C2. 3-alkyl, a 4- to E - H -
k@i f@N, 7-nmenbered cycl oal kyl enei m no-Ci _3- al kyl

or Phesnbtesa Bdrdder ahebpa T, sadlkylOKY@eRy 0T, 5sulkplwycarbonyi
atom and additionally a nitrogen atomor an 1mn

gr GapPptComalky %bﬂ)@lkylﬂiﬁyféﬁ!b%?y|‘apﬁ—a|§y|aﬂwm0 8F Cr.s-alkylamino
ph%qgup Gha3- al kyl

R® independently of one another denote a hydrogen, fluorine, chiorine,
bromine or iodine atom, a Cy.z-alkyl group wherein the hydrogen atoms may
be wholly or partly replaced by fluorine atoms, a Cys-alkenyl or C,.z-alkynyl,
a hydroxy, Cqs-alkoxy, trifluoromethoxy, amino, nitro or nitrile group,

while, unless otherwise stated, by the term “heteroaryl group" mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered

heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally
substituted by a Cq3-alkyl, phenyi or phenyl-Cq.3-alkyl group, an oxygen or

sulphur atom or

an imino group optionally substituted by a Cis-alkyl, phenyl, amino-
Ca.s-alkyl, Cqs-alkylamino-Cy.s-alkyl, di-(Cq-.z-alkyl}-amino-C,s-alkyl, a 4- to
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5 group and two or three nitrogen atons, and noreover
a phenyl ring optionally substituted by a fluorine,
chlorine or bromne atom agd _3-al kyl, hydroxy,
Cl_3-al kyl oxy group, am no, Cl_3-al kyl am no,

I -(C1l_3-al kyl)-am no or C3-6-cycl oal kyl enei m no group
may be fused to the 1o above-nenti oned nonocyclic

het eroaryl groups via two adjacent carbon atons and

t he-rhembleta @&él@éﬂ(ﬂ@nélrﬂn@-@f  J-&legler henyiaT;. @an@r §rjup or an
atom of the eterocyclic noiety or a fused-on phenyl

r i PR IeBORHY p@lftﬂeﬂmn@ad%fenﬂmiagtroge&qient@m ai ned
in the above-nentioned definitions which have nore
than two carbon atons may, unless otherw se stated, be

stami 1gﬁme areup aptianaty cubstinied thye aallsylaliyl oupphemyliQres-alkyl
previ ousl y. nment oned di alnag | ated groups, for exanple

t hgrogPANd waprihres Bitiegen émﬁe i dentical or

different, 20 and the hydrogen atons of the nmethyl or

et hyl groups contained in the foregoing definitions
amelymbeeameo BIphesiyl fag optjonallyl substit by adiuanineachlagne or

e il o s i DB 5t ol i i i,

d@-tcnpﬁm‘“ynfémmoftﬁt@gowadall@ﬂ@h@mﬂcﬁ gréuiemRy Hedibed to the
N- oxy- pyridyl, yrazol ridazinyl, pyrimdinyl,

qbpyg—memonqdlmgngq:qulp agi/efypry){ proupssyia twva Zdiggent ca on atoms
[1,2,4]triazinyl, pyrrolyl, imdazolyl,

[1, 2,4]tri azolyl, [1,2, 3]tri azol yl , tetrazol yl, 30
fuamhythe berak dg @ffdctecoxvizr @ )nitrodeh atohh oxradi earboyil atom of the

2,4 di azol y zan t.hi ophenyl , thiazolyl,
ﬁa%tﬁﬂlﬁ'& mO'?tI%%*ilﬁﬁ BB IING 12, 4] t hi adi azol i
or [1,2, 5]th|ad|azolyl group. -9- Exanples of

bi cyclic heteroaryl groups are the benzi m dazol yl,
whilazbewalkylyand alkexy g(m]prsmcmtgih,ed bie rilmtabbu@mentloned definitions

Wi Rrebomore e tupasnbonplrsy fnav.oess Shenyise stated, be
shaRfechbirs ox dtahoHed BRAZARIAIKYI ?ﬁﬁ)p%zﬂ He prewously mentioned

benzo[ 1, 2, 5] oxadi azol yl, benzo[ 5]th|ad|azolg
dislikaled, grovipshifer examplel te, disdamin aroups] may benigentical or
dﬁﬁﬂéﬂil 2,4]triazinyl, benzotriazolyl, cinnolinyl,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

Examples of monocyclic heteroaryl groups are the pyridyl, N-oxy-pyridyl,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, [1,2,3}triazinyl, {1,3,5]triazinyl,
[1,2,41triazinyl, pyrrolyl, imidazolyl, [1,2,4]triazolyl, [1,2,3]triazolyl, tetrazolyl,
furanyl, isoxazolyl, oxazolyl, [1,2,3Joxadiazolyl, [1,2,4]oxadiazolyl, furazanyl,
thiophenyl, thiazolyl, isothiazolyl, [1,2,3]thiadiazolyl, [1,2,4]thiadiazolyi or
[1,2,5)thiadiazoiyl group.
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qui nol i nyl, N-oxy-quinolinyl, isoquinolinyl,

gui nazol i nyl, N-oxy-qui nazolinyl, quinoxalinyl,
pht hal azi nyl, indolyl, isoinrdolyl or

1- oxa- 2, 3-di aza-i ndenyl group. 10 Exanpl es of the
C1%$- al kyl groups nentioned hereinbefore in the
definitions are the nethyl, ethyl, 1-propyl,
2-propyl, n-butyl, sec-butyl, tort-butyl, 1-pentyl,
2-pentyl, 3-pentyl, neo- pentyl 1 hexyl 2- hexyl

I%a&éﬁé? of élcgglfcyp{etego%glt é}pYJB]é aye g’p[ %ngpa%oﬁ}f g}/enzofurany!
HevabRiferari, Betoffophe i Benss | dihispen ?Pﬁbh%lﬁ%zolyl benzo[c}-

herel nbefore in the definitions are the meth

isathiprolv; benzpidisgthisaplylobenassarolyl; benz@ll@llwmap!yl benzo[d]

S5 Hef Sz SERARR ol LAt bsgrags 2 St

d%im@!yb@m[d]@‘r bssitviaginyl, benbejt 3, Uinazing: b@rﬁ’idthézoiyl cinnolinyl,
| oxy, 4-hepty]loxy, 1 -octyloxy, 2- ony,

hept
qwmsﬁmyly 64(9XYJHUWQBEY|y138%9'nQF6X|qu'nE@'W' dV gxwwlrmo&nyl
DRGNS TG 0% PRy SRR ot SR
al cohol wherein the alcohol noiety is preferably a

E\%g l kaF @1& (F(-ahg{l](yp &og&% n?%n b%g%ﬁigpefoge in the definitions are
; k

tﬁgﬁé}lﬁﬂd él'hgé 1- fﬁ'OPEp Q%roﬁ?l = tﬂltyleag% \t/alut;yé %ﬁgbtzﬂigoy n Oflf

2rpentyle 3@@'®nn@®-@@ﬂ§d,a1r-hsxvlr &heayl 8ehaxyh 1a¥nemyh\ﬁr-lmerptyl

U T gt Tro%e bR FolS Aol of formula

R9- COO(RlOCRll) OH, 30 wherein -10- R9 denotes a

ClSaI C5"7-cycl oal kyl, phenyl or
Exaaiples th@ G- !k?!kYéﬁ% @poupmntjen@ﬂ bereinhafareigdhe slefinitions

af e reBuisly, oty AEPRYIERY, 25BN, iy e-Butyiony,
ten-bltyloxy 1gjem;dexyym pantyloxyb8-peEntdeed rfequrﬁyloay bt}hw,exyloxy,
Z%e%cw&y? 3Vh|e\§<?(lolx9,c1 Lf%%tyz?oxy, 2-heptyloxy, 3-heptyloxy, 4-heptyloxy,
1-octyloxy, 2-octyloxy, 3-octyloxy or 4-octyloxy group.

By a group which can be converted in vivo into a carboxy group is meant for
example a carboxy group esterified with an alcohol wherein the alcohol moiety
is preferably a Cy¢-alkanol, a phenyl-Cq.s-alkanol, a Cs.g-cycloalkanol, a Cs.7-
cycloalkenol, a Cs s-alkenol, a phenyI-C3Q5-aIkenoI, a Css-alkynol or phenyl-
Css-alkynol with the proviso that no bond to the oxygen atom starts from a
carbon atom which carries a double or triple bond, a Cs.s-cycloalkyl-C4.s-alkanol

or an alcohol of formula
R%-CO-0-(R™CR"")-OH,

wherein
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Cl1" 6- al koxy group such as the nethoxy, ethoxy,
n- propyl oxy, isopropyloxy, 1o n-butyl oxy, n-pentyloxy,
n- hexyl oxy or cycl ohexyl oxy-d@eup or a phenyl -
Cl1" 3-al koxy group such as the benzyl oxy group. Those
compounds of general formula | wherein R3 contains a
group which may be converted in vivo into a carboxy
group are prodrugs for those conpounds of 15 genera
f oridienatesvact es-alkits Caornysloatkyh phenybsryphgryl1-s/aligd group,
enbodi nent of the present invention conprises those
conpounds of general fornula | wherein 20 A denotes a
grqwﬁﬁ dehofty @ hotirdgen'atba, GRE I( Bz oycRalkyRbi phémyl Brou
)m ~ N. Rs I\I-g%po 6b R’isﬁ?iw( )7108 oyfl'-\’\’gc9 ¥ §roup
(Reﬂi)dm(Rfla (Rsa% m SAO <O 0 NRsn Rsn Rsb O or 25
wherein m denotes the nunber 1 or 2, R6a independently
of one another denote a hydrogen or fluorine atom a
R’iﬂeneﬂésea hlylirdgenhatdmoaya Camiaticyl g@ugB- al kyl ani no,

(O 3-al kyl)-am no, an1nocarbony|
Cl alkylan1nocarbonyl i-(C1l"3- aIkyI) am nocar bonyl
P‘Feferf%d % 5%@?‘& oh%n ?Eé‘ﬁle@@e& fenPa %%%cﬁ(y?rrbﬁp in vivo include a

i ndepende anot her ogen atom a

@malabxygroupcsmm&wecmeﬂmyl ethcxy m-ardw@%nmnwymy,
nq)utsg(loxy, pselﬁltgﬁg)?ﬁ ynl-hg{ﬁgfy or cyc or{er}?(ioxe 5 or tahp tenyl-
Ci-a-alkoxy group such as the benzyloxy group.

Those compounds of general formula | wherein R3 contains a group which may
be converted in vivo into a carboxy group are prodrugs for those compounds of

general formula | wherein R? contains a carboxy group.

A 2nd embodiment of the present invention comprises those compounds of

general formula | wherein

A denotes a group of general formula

R (R®)
"), "), E,\N O
N N : I
N—g= ! N~ 0 RN 0
o/ 1O N, . 0
R e} 0 R R® o)
(R™), R . (R*),
N
\ o | 10 ((\ N
N’S-...o N\’S\O N_&o
A 7
RGb Rﬁb or Rﬁb 0 ’

wherein m denotes the number 1 or 2,

R% independently of one another denote a hydrogen or fluorine atom, a
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in the above-nentioned substituted 5- to 7-nmenbered

groups A the 10 heteroatons optionally introduced as
substituents are not separategd from another

het er oat om by preci sely one carbon atom or a group of
general formula f ~XN' 0 OX (R6a)m (R a)m (R63)m

(Rea)m 15 (Reaym (R6)m (Ra)m ~iN 2 O (R6a)m XN

(RA)mMN (Réa)m CL ~N~O R6b Cx2'o (Réa)m (R6a)m (R O m
Ch-Nalkyl, hyd@xa ‘amiho,SC14-dhdamin&edic(C; R yh-aikinonaminodérbonyl,

wherein - ------

01 3-aIkR?amtnocarbonyf\ldl-tC11 aﬁiyl)—anilgogﬁ BeA¥kYs t he number

?blk Ica@oﬁ%&ﬂ‘@@uﬂ%@' ene, -NRsb , carbonyl or

phonyl grioup,

R® independently of one another may be a hydrogen atom, a Cqs-alkyl,
Ci4-alkylcarbonyl, Cq4-alkoxycarbonyi or Cy_s-alkylsulphonyl group, with the

proviso that
in the above-mentioned substituted 5- to 7-membered groups A the
heteroatoms optionally infroduced as substituents are not separated from

another hetercatom by precisely one carbon atom, or

a group of general formula

®R™) R®) . R, B R -
m N N N
\
@E C*T ﬁg(‘l x1
X

R™),.
N
v v L
N\ X o
I
(R™), ) (R™),
v Tor Tr
xz’go XZ 0
Ga
RN R™), R™),
/ N N
C{EO ><4‘\/)I(3 X X
(R™), ) (R™), .
(R*).. P(\h{. />(\l*{‘
I\‘l Xs\ )(8 RGD/-N X9
% N— —
)(4_/ Rsb Or 0

wherein



X2 denotes an oxygen atomor a -NRsb group, X3 denotes
a net hyl ene, carbonyl or sul phonyl group, 10 X4
denotes an oxygen or sul phur12tom a -NR 6b or

carbonyl group, X5 denotes a carbonyl or sul phonyl
group, X8 denotes a carbonyl group, 15 X9 denotes a
carbonyl group, R6a independently of one another
denote a hydrogen or fluorine atom a Cl_3-al kyl,
hydr oxy, am no, G _3-alkyl am no,

al m no, .20 am nocar bonyl
Cl“h‘?%{m? Q?%H@Pg%alﬂﬂ 2, di-(Gi-3-al kyl ) - ani nocar bony!
or G _3-al kyl carbonyl am no group and Rsb
mdependently of one anqgt her may be a hydrogen atom a

c1X! dekgles a methydene; - bongtbonghar sulplomd graumy | or
Cl. 3-al kyl sul phonyl group, with the 25 proviso that
in the above-nentioned substituted 5- to 7-nmenbered

cyRF denstesusoxygehitofitded oNRSPgrdup, r oduced as
substituents are not separated from another

het eroat om by precisely one carbon atom 30 Rl denotes

a Ly , , j atom a

& R e 2 el oo Bl BE S o R O "y be
whol 'y or partly repl aced by fluorine atoms, -13- a
C2.3-.al kenyl 3-al k nitro, al koxy
a %H@Ume&ua“ Q?fygeﬂrqffﬁ %@é@'ﬁoﬁy '\Tidml% CaF@'B’iHER% a
hydrogen, fluorine, chlorine or brom ne atomor a

G -3-al kyl group, 5 R3 denotes a C2-3-al kenyl or
C2X3dehades\d carbonyl asrsubphsinyhgesiup; chai n or branched f

d -6-al kyl group wherein the hydrogen atonms nay be
whol Iy or partly replaced by fluorine atons, and

V\hX@HehéteQFHd:a}Béhi/I)grwBSt ituted by a nitrile, hydroxy,
a G -5-al kyl oxy group Wwherein the hydr ogen at ons nay

be wholly or partly
X® denotes a carbonyl group,

R% independently of one another denote a hydrogen or fluorine atom, a
Ci-z-alkyl, hydroxy, amino, C4.3-alkylamino, di-(C.3-alkyl}-amino,
aminocarbonyl, Cq_s-alkylaminocarbonyl, di-(Cqs-alkyl)-aminocarbonyl or
Ci.a-alkylcarbonylamine group and

R® independently of one another may be a hydrogen atom, a Cy.4-alkyl,
Ci4-alkyicarbonyl, Cq4-alkoxycarbonyl or Cy.s-alkylsulphonyl group, with the

proviso that

in the above-mentioned substituted 5- to 7-membered cyclic groups A
the heteroatoms introduced as substituents are not separated from
another heteroatom by precisely one carbon atom,

R! denotes a hydrogen, fluorine, chlorine or bromine atom, a C.s-alkyl group
wherein the hydrogen atoms may be wholly or partly replaced by flucrine atoms,
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1o replaced by fluorine atons, an allyl oxy,

propar gyl oxy, benzyl oxy, d -5-alkyl- carbonyl oxy,

G _5-al kyl oxycar bonyl oxy, canBexy-Cl - 3-al kyl oxy,

Cl1- 5-al kyl oxy- carbonyl -d - 3-al kyl oxy,

Cl1- 8- al kyl oxycar bonyl am no, nercapto,

G - 3-al kyl sul phanyl, C1-3-al kyl sul phi nyl,

G - 3-al kyl sul phonyl

a&CCo3-aditdnyl, @aabalkymyslnmtro- amirgo, 4T dyalkorkyp lamphp-, di- or

Eﬁ_ -aua | carbonyl am no 15 Cl - 3-al kyl sul phi nyl ,
Horont 5? VLI | am no- C1- 3- al kyl sul phonyl carboxy,

d - 3- aIkonxycarbonyI al | yl oxycar bonyl ,

opargyloxycarbon benzyloxycarbonyl
Ig"r igdmydrogen,-f Ewanayciaiﬁﬂn@@abmw atom or a C1.3-alkyl group,

(Cl 3 al kyl )- am nocar bonyl ,
C3- 6- cycl oal kyl enei m nocar bonyl , am nosul phonyl ,

R§ déh@tbkhl @mi-alkenyiphrabyd-alkynyl group or a stralght-chaln or branched
é - al kyl ) - ami nosul phony| ,
'!%'I Q(?PBH@"@F?H&)@GI n amqq@aydga whallyor pafty geplaced

%’ (B eheaieis oo Ry s RIAN L3RG tycrory. o
@. 5-3Ikaloky Igamuzmwhe@n the hgﬂm@lemdtomsbnay bamrhtrbly or partly
BPlacef By TR atditisn 3t 21His Ry SR Atgh v bR ayIgRy, L -alk-
CRHORNGEY, QACSLQRMBXW?B&)WBW %W@g}-amyloxy, Ci. 5-alkyioxy-
benzyl oXycar bonyl am no, henyl car bonyl'anm ho or

gabenyhCho- @lkzdcrpy, @14:aikul@xyg:arbmﬂemmdngrcapto

G AL ARV SRR, G st SboaT "
Cil-dikplchonyfrhpoyt,. 3-Qky@ulprmyp g kydleyiearboRpleatieny |
30 a phenyl or heteroary

%@ﬂgv alpbmmcet-a@ma Bany %ﬁ@ﬁgﬁ;p@kglsglqmnyﬁcarboxy,
G- akRsyarbiy alXoefE i bR RBRRE ¥ TP

bngbylydkz;n'bbhy?nlaﬁgmcarbbwll ﬁﬁ.g-falkylﬂmmnarbmhgim,l (C1.a-alkyl)-

AImpETbSNY, Ko IR T T DR, APIEgSHIEPO o

@43-alﬁfrlanﬁlﬁb§dlﬁﬁf5mlt(@§% Igﬂﬁémhrﬂié\ﬂl honyl C3 e

car boxy-CG _3-al al kyl oxycar bo

n
O@icloallﬁrleqﬂlmmosummﬁw amjony Cs-calkylaaning) dix ﬁs-alkyi)-ammo

G to T RAIAG, S lidRnoriey MGy atkysyiphppyi-
dfmlmarrﬁﬁo @;}’é‘-bﬁtﬂb#ﬂ(weﬁﬂjdﬂwmﬁb b@mmoc.@rbsﬁwwéﬁmoy
carboxy, C, 3-al kyl oxycarbonyl

Cq 3—alkylammocarbonylamlno di-(C4 3-alky|) aminocarbonylamino, a 4- to 7-
membered cycioalkyleneiminocarbonylamino, benzyloxycarbeonylamino,

phenylcarbonytamino or guanidino group,

a carboxy, aminocarbonyl, Cq_4-alkylaminocarbonyl, Cs_g-cycloalkylamino-
carbonyl, di-(C4.3-alkyl)}-aminocarbonyl, Cq4-alkoxycarbonyl, C4¢-
cycloalkyleneiminocarbonyl group,

a phenyl! or heteroaryl, phenylcarbonyl-C1.3-alkyl, phenyl-C4.s-alkyt or heteroaryl-
C.s-alkyl group which is optionally mono- or polysubstituted in the phenyl or
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Cl1_3-al kyl oxycar bonyl am no group, a 3- to 7-nenbered
cycl oal kyl, cycl oal kyl enei m no, cycl oal kyl -Cl _3- al kyl
or 10 cycl oal kyl enei m no- G- 18~al kyl group wherein in
the cyclic noiety a nethylene group may be repl aced
by a -NH group optionally substituted by a Cl1_3-al kyl
or C, _3-al kyl carbonyl group or by an oxygen atom and
wherein additionally a nethylene group adjacent to
heteroarpmoiety( lay fl@erines whissineambrpmine atdms:ﬁs;-alkm/ar)ﬂno

A LR St A
tAlGd oA dbid:8)) BieRE B X B0 ECh e afiviti§! ), -difid:RRErbonyl-

wherein two nitrogen atons are separated f'rom one

(&malkﬁlpxmyarprr@@awlvi—&waIWy, §roraikylaminocarcandt, R4

Crerak i, P S Epifntbrig-ers Hon Lo 7-gRmbered
n?elm@ﬂqﬁer&almtrmwmﬁnﬂ-mqldllﬁ))@ chibloxi, C25-afflyldtyBarbdngr ot
wherein n denotes the nunber 1 or 2, -15- R7 denotes a
QW?'BE;‘@HY%"BRPWQWO gOUyl , hydroxy,

_5-al kyl oxycar bonyl, car boxy- G _3-alkyl, C1
3- aI kyl oxycar bonyl - C1_3- al kyl, am no or
acB- 1 i@bmqmmneda:yclydkyh camhbaﬂ(ymeimﬁﬁp eydientklyi:Cag-atitybor
t denot h f I
S Gaklersmisacae LAt wherstintbe el Mol aonetiviene
ﬁ@b@?éﬁlﬁcéﬂaﬁy abNHME{i’ by oﬁf orﬁ%ﬂ Cg‘édbshﬁﬁé@ﬁ?% ®Y;-alkyl or

fl uorine atons, enyl

Ghyecilsylgarbongt gnomqr bytan ﬂxmroat@nh ang wraﬁqann@ddaﬂqnauy ar
dthilen® JHha8Bidjaként to the -NH-, -N(C1.s-alkylcarbonyl)- or -N(C1.s-alkyl)-
group may be replaced in each case by a carbonyl or sulphonyl group, with the
proviso that a cycloalkyleneimino group as hereinbefore defined wherein two
nitrogen atoms are separated from one another by precisely one -CHz- group is
excluded, |

R* denotes a hydrogen atom or a Cy.3-alkyl group,

R® denotes a hydrogen' atom or a Cq.3-alkyl group,

B denotes a group of formula
RS
”), ) e,

wherein

n denotes the number 1 or 2,
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whil e, unless otherw se stated, by the term
"heteroaryl group" nentioned hereinbefore in the
definitions is nmeant a nonoeydl-ic 5- or 6-nmenber ed.
het eroaryl group, while 15 the 6-nenbered heteroaryl
group contains one, two or three nitrogen atons and
t he 5-nenbered heteroaryl group contains an imno
group optionally substituted by a G _3-al kyl, phenyl
or phenyl-Cl_3-al kyl group, an oxygen or 20 sul phur

atc]:gagﬁr; @n iB}Y éfﬁ) ?,g?er ou opt onal I YLWS&%F&VI f?aqkﬁgx%arbony,

Cl o%lrﬁd))?b??aﬂ@l @, ﬁalﬁylhxgcarbonyl -C1 3—alkyl amino or Cys-alkylamino

al kyl )-am no- C2 - to 7-nenbere
cchf@blPIay'ﬁenel m no- C1_3-al kyl or phenyl G _3-al kyl
group or an 25 oxygen or sul phur atom and additionally
a nitrogen atomor an imno group optionally
s utRRt intepeniddntlyaof@hedarsdthigt demotp keimydregain, uakiki| chiorine,
8 and two or three nlthwgen atolgg 3 ahd nor eover
3}7 fyie Pt iedinsatoghd Pys-allykaraum whersin therhysspger atoms may
chI -
ﬁawpswgrx 35&;? (%%lscéa %g]ﬂ..@n@%?%orﬁg k?rbz 3@%@& Ca.a-alkynyl,
d| - lydrexy| Gyd-rlkaxy,tdflgorogietboxy canmabklytremmmlmg@upu p

may -16- be fused to the above-nenti oned nonocyclic
het eroaryl groups via two adjacent carbon atons and

WHIRS, b@ﬁléss Sotﬁ&ﬁﬁ@.é estatéch By el ASIAN "ABRITHANI ?r‘é@bb%entioned
atom of the 5 eterocycllc noi ety or a fuse

hemeiwpefarenty the wiefintianse is meankied raonanypliroues 6-membered
bove-nenti oned definitions which
RBEEo0 408,5 |

carbon atons may, unless otherw se
stated, be straight-chain or branched and the al kyl
groups in the previously nentioned 1o dlaIkKTath
gr Bigpe-mempperedhgiewary gravi crpiaing ere.dwefsdhreaaitragen atoms
i dgpgical or different, and the hydrogen atonms of the
met hyl or ethyl groups contained in the foregoing
definitions may be wholly or partly replaced by

A H-noré rr]ﬁeenaﬁ)errg?j’he’teroaryl group contains an imino group optionally
substituted by a C_s-alkyl, phenyl or phenyl-C4.3-alkyl group, an oxygen or

sulphur atom or

an imino group optionally substituted by a C4.3-alkyl, phenyl, amino-
Cy.3-alkyl, Cys-alkylamino-Ca.s-alkyl, di-{C4.s-alkyl)-amino-C.s-alkyl, a 4- to
7-membered cycloalkyleneimino-C4s-alkyl or phenyl-C_s-alkyl group or an
oxygen or sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cy.3-alkyl or phenyl-C4.s-alkyl
group and two or three nitrogen atoms,

and moreover a phenyl ring optionally substituted by a fluorine, chlorine or
bromine atom, a C4.3-alkyl, hydroxy, Cq.s-alkyloxy group, amino,

Ci-s-alkylamino, di-(C4s-alkyl)-amino or Cj g-cycloalkyleneimino group may
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15 the tautoners, the enantioners, the diastereoners,
the m xtures thereof and the salts thereof. A 3rd
enbodi ment of the present in¥@ntion conprises those
conmpounds of 20 general forrmula I, wherein A denotes
a group of general formula (R 'a)m (R6a)m (Rsa) rN
NnTN ¢S~ SO R6b NS O R6b R6b or 25 wherein m denotes
the nunber 1 or 2, R6a independently of one anot her

deh@ﬁ@@'ﬂ@;ﬁbe@@@r«eﬁnemmm&d menecyslic hetercarys gedups via two

hydr.ox a Cl. 3 al kyl am no,
di 9@@%@-%% 'f')at am nocar bonyl, 30
Cl 3-al kyl am nocar bonyl [ (Cl 3-al kyl ) -am nocar bonyl

------- --- - 17 C| 3- al kyl car bonyl am no group

anancﬁzetbel brerchds gd ofia GhEItEIgsITh BfOTRegr BeCarieid atsxg@rpf the

af%ﬁycg%oéﬁlqra% dadé*( e&s{gug’phonyl group, wth

the 5 proviso that |n the above- msntl oned substituted

wite: DAY 51l Slify Brdins cordaefldh 1a8 AeONBaaBRIGRY ddfinitons
vAneh elvehBiopé %EHW cBFtﬁﬁl afints Qﬁég cam@gg tﬁh@fﬂlsé’rsté{éd be

a group of general formula m (Rea) m
striaight-chain or branched and the alkyl groups in the prewously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

A 3rd embodiment of the present invention comprises those compounds of

general formula |, wherein

A denotes a group of general formula

B - L
& v Vo
N~ _ i §&
/ /S:-"-: A0
N—Sz, N0 N
@ WO ley © &b
R R R
or '

wherein m denotes the number 1 or 2,

R® independently of one another denote a hydrogen or fluorine atom, a
Ci.z-alkyl, hydroxy, amino, Cqs-alkylamino, di-(C.3-alkyl)-amino, aminocarbonyl,
C1.s-alkylaminocarbonyl, di~(C.3-alkyl)-aminocarbonyi or '



10

15

20

MN ~XNx x UXi (Rea)m(Rea)m (Rea) X m (Rea)m

~_ (Rea% m (Rea) (Rea)nm (Rea)CN~ Ct "' ?N 0 O X\
X X4\ JXi 15 (Rea)m Xe or -X7wherein 20 m denotes
the nunber 1 or 2, X1 denotes a nethyl ene, -NReb-,
carbonyl or sul phonyl group, X2 denotes an oxygen
atomor a -NR 6b group, - --- ------ --------- - 18-
X3 denotes a net hyl ene, carbonyl or sul phonyl group,
Gepatiytcanbomgoino groupudnshur at om or a - NR 6b group,
X5 denotes a carbonyl or sul phonyl group, Rsa

i ndependently of one anot her denote a hydrogen or

/

Rﬁuﬁae @érﬂmofa)necano%hé\* Hﬁ}a ,be*yﬁywen%ﬁ% Cr«-alkyl,

Cl_3-al kyl am'no, di - Cé"am no,
Gm-ﬁ&wmaﬁbwwl Ca-alkoaytr@;banyim

al kyl ) -am nocar bonyl or
%f‘_’%gaﬁq%/l car bonyl am no group and R6' independently
one anot her may be a hydrogen atom a Cl4-al kyl, Cl

- al, k%/I car bonyl G _qg-al koxtycar bonyl or
a Isthg ¢ \gq;;mgq@jﬁpgd gHbsituteg ﬁ-htoﬂyhglembered groups A the

heteroatoms optionally introduced as substituents are not separated from

another heteroatom by precisely one carbon atom, or

a group of general formula

(R™),,

or x

wherein
m denotes the number 1 or 2,
X' denotes a methylene, -NR®-, carbonyl or sulphonyt group,

X2 denotes an oxygen atom or a -NR® group,

:b@ihyﬂsu!phonyl group, with the

of
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15 proviso that in the above-nentioned substituted 5-
to 7-nmenbered cyclic groups A the heteroatons

i ntroduced as substituents ang-not separated from

anot her heteroatom by precisely one carbon atom 20 Rl
denotes a fluorine, chlorine or bromne atom a

Cl. 3-al kyl group wherein the hydrogen atons may be
wholly or partly replaced by fluorine atons, a nitro,
C _3-al koxy, a nono-, di- or trifluoronethoxy group,

25 E% denot es ﬁ’&? dro en atom denotes a
st faAgReEsmetyiens | &f sYlPRERY 9TgHBUP wher ei n
the hydrogen atoms may be wholly or partly repl aced
by fluorine atons, and which is optignally

suk denotescarbyxygeni ansulghuriatomang —NR  giooipy, a
C _5-al kyl oxy group 30 wherein the hydrogen atons may
be wholly or partly replaced by fluorine atons, an

al XY berytes@ledrbahifydrasuilstsim §ia0p,
Cl_5-al kyl oxycar bglnyl oxy, ca?bofy Cl1_3-al kyl oxy,

Cl_5-al kyl oxycar bonyl - C1_3-al kyl oxy,

gl\:};& ﬁbéé{aﬁﬁ'&ﬁ?gﬁw %{aﬂrtﬁg&g/eﬁ%?[ %ﬁ@%%xy car bonyl, m, 8

dC.lcai’é?mgj’”P‘kmrm aniooyC. %alkylamlno di-(C1.3-alkyl)-amino,
I-(Cl. 5-a - nocar bo
Cy%'ls"'ﬂlﬂqgﬁ"%rﬁ%i ¢n 18 X?%H??ar\éﬁﬂi’*céb&%ﬂoﬂw&ﬁmﬁ'i‘)ocarbonw or

Cle3:. }eﬂ{ﬂE& ,.R)ogg%h?
d|9?'&%w§-a yIS;-am nocar bonyl am no group, 5 an
am' nocar bonyl, C1-4-al kyl am nocar bonyl
I Kk
b SR RSP S Bvpapta. a Crvall
hecr?Ja-@myldarwa r&l..;—@fkoﬁy@érbbihyl‘?fr det gkpad hoﬁ%! gfmab k¥ith the

group. whi ch 10 optionally nono- or polys tuted

i nPRONtGOpih@hyl or heteroaryl m)l ety by fluorine,

chl orine or brom ne atons, C, _3-al kyl, am no,

C _3-al kylam no, di-(CL. 3-al kyl)-am no, hydroxy,

C1A- & thd abxve-mentioned substitutedi 9-lto -meeibeead cyclic groups A

car box or Cl. 3-al kyl oxycar bon roup, 15 a 3- to
ﬁ%%het?r%femdnwﬁ %9% SMP\%%H?% iS; Eﬂet"ﬁ’é sgpvated from
rml eta)‘lo%éf‘ﬂe't‘é/rbgf&ﬁn by precisely one carbon atom,

R' denotes a fluorine, chiorine or bromine atom, a Ci-3-alkyl group wherein the
hydrogen atoms may be wholly or partly replaced by fluorine atoms, a nitro,
C4.s-alkoxy, a mono-, di- or trifluoromethoxy group,

R? denotes a hydrogen atom,

R® denotes a straight-chain or branched C.¢-alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substituted by a nitrite, hydroxy, benzyloxy, a Cy.s-alkyloxy group
wherein the hydrogen atoms may be wholly or partly replaced by fluorine atoms,
an allyloxy, Cis-alkylcarbonyloxy, Ci.s-alkyloxycarbonyloxy, carboxy-

C,.3-alkyloxy, Ci.s-alkyloxycarbonyl-C.s-alkyloxy, C4.g-alkyloxycarbonylamino,
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group may be replaced by a -NH group optionally
substituted by a Cl.3-al kyl or C1. 3-al kyl car bonyl
group, or an oxygen atom R41denotes a hydrogen atom
20 R5 denotes a hydrogen atom B denotes a group of
formula H /NA / (RB)" N( / (Re%p (RB% 25 HH or
H wherein n denotes the nunber 1, -20- R7 denotes a
hydrogen atom and R8 denotes a hydrogen, fluorine,

Cr21td-aikyllaﬁlphblnyinﬁﬁ1@-alkylswnlhmwl ,actarhqma %‘ﬁkﬁo’%@gbo“y"
.3 nyl, or t hox r . erein e rogen
Creork R G- (ol LEfinasarognd Syt or | ne
eRERyletdihMocdddhys é?ﬁih@b&#b%%x%hﬁﬁ@,d, by the term

het eroaryl group” "nenti oned erei nbefore in the
Ghef alkylamingearsomgdamincondin§apalkyd)-amingcagbonyidvsinsdgroup,
het eroaryl group, while the 6-nenbered heteroaryl

group contains one, two or three nitrogen atons and

abParhi®carboiyh € ecalkgbaiinedaibolyl 006 pelbakPRBindinocarbbayl or di-
roup gptionally substituted by a Cl_3-al kyl group,

(EmsaligyheamimocatioswligroMPem or an i mi no group optional |y

substituted by a Cl_3-al kyl group or an oxygen or

sul phur atom and additionally a nitrogen atomor 20 an

a phenyl gr beteroqyl, phehlyyCsyHatkyl bubetardaryleCCFalkybbroup which is
o%ﬁigHgtlyarrr]l%nwgr [%!ygt%s?i?uted in the phenyl or heteroaryl moiety by
fluorine, chlorine or bromine atoms, C;.3-alkyl, amino, C+.s-alkylamino,
di-(C4.3-alkyl)-amino, hydroxy, Cq4-alkyloxy, mono-, di- or trifluoromethoxy,
carboxy, or Cq.g-alkyloxycarbonyl group,

a 3- to 7-membered cycloalkyl group wherein in the cyclic moiety a methylene
group may be replaced by a -NH- group optionally substituted by a C,.3-alkyl or
Cq3-alkylcarbonyl group, or an oxygen atom,

R* denotes a hydrogen atom,

R® denotes a hydrogen atom,

~ B denotes a group of formula

H H

H
N
N~ ™
¢ ®, +¢ Gl J;(/:d}m“)n
N N NN
) |

7
R H R H

wherein

n denotes the number 1,
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nitrogen atons, and the bond is effected via a
nitrogen atomor via a carbon atom 25 while the
al kyl and al koxy groups conta@pgned in the
above-nenti oned definitions which have nore than two
carbon atons may, unless otherw se stated, be
strai ght-chain or branched and the al kyl groups in the
previously nentioned dialkylated groups, for exanple
t he di al kyl am no groups, may be identical or 30
d|f erent, and the hydr atons of the nmethyl or
| dghelgsa Paﬁﬂég) %”Bhe -21- foregoing
deflnltlons may be wholly or partly replaced by
fluorine atons, the tautonmers, the enantioners, the
di a@% denolesrashydrhgen ﬂuQﬂinesclnlneine,dbroaﬁde phiodisaatom, a methyl,
hekeof . 5 rA 4t h Igrr‘oodl ment ﬂ‘é E sent |tnvent g holl
corgrrelbyRyh e BRATRIE nSrejh s BYGRGRRcdMS MayBe wholy
\Ahafrqja‘rtlﬁre;ﬂécecflﬁﬁ filddsinédtomnsl B are defined as
descri bed under the 3rd embodi ment and 10 R3 denotes
a straight-chain or branched G _6-al kyl group wherein
h e b Ly Qru repl ace :
\&Hﬁ? Mﬂl‘bggeata %&5‘5 s[égéd BXWS téérongt ltéi‘él{o 1" GRuP l‘aentloned.
imrba"ﬂmefm‘eem ttheadef nitiohse is hyndaokya enagydlisys- ar 6-membered
Cl. 5- al kyl oxy roup wherein the hydrogen atoms may be
groapy!l OHﬁf‘f"ﬂ‘ﬁrepl aced by fluorine atons, 15 an
al 'yl oxy, Cl_5-al kyl carbonyl oxy,
C _5-al kyl oxycar bonyl oxy, carboxy- Cl. 3-al kyl oxy,
CI the Ginkgmbererhhétendryl@rogp abhkidinsgne, two or three nitrogen atoms
8dal kyl oxycar bonyl am no, Ci _3-al kyl sul phanyl
O aRal kyl sul phonyl , carboxy, G _3-al kyl oxycar bonyl :
Cl 3-al kyl am nocar bonyl
(C| 3-al kyl ) -am nocar bonyl, C- 6-
cy theo i mﬁrreh@rem M&%rpamhy@rouamcﬁatmm%oamm@ogmm optionally

Gt 500 2T RO AURReH orsfphur gjom or

am nocar bonyl, Cl14-al kyl am nocar bonyl
Ioalklamncar %/é)
an | o grou optxona ly su stl ute by a C1 s-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cs.s-alkyl group and two or three
nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, uniess otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or
different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
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(G _3-al kyl)-am nocar bonyl group, 25 while the al kyl
and al koxy groups contained in the above-nenti oned
definitions which have nore2{han two carbon atons
may, unless otherw se stated, be straight-chain or
branched and the al kyl groups in the previously
nmentioned dial kyl ated groups, for exanple the

di al kyl am no groups, may be identical or different,
fGegaid) définifiyrdy mgy beawlosily @fpdrite reptaded by fluetimy htoms,
groups contained in the foregoing definitions may be
whol Iy or partly replaced by fluorine atons, -22- the

1 HATREF, b SBAASHSRITS o AR A ASR g oot anc o
saltbtiteneoht of the present invention conprises those

conpounds of general fornmula | wherein fF A R, R2,
R4, R5 and B are defined as described under the 3rd

A Mpostn BB &f tHepRRefitinbafort cOMBAYés HosBeIophmAYs, of
phenyl -d _3-al kyl or heteroaryl-Cl_3-al kyl group

geRet fornidad Meeiny nono- or pol ysubstituted in the

phenyl or heteroaryl noiety by fluorine, chlorine or

brom ne atons, C _3-al kyl, am no, G _3-al kyl am no,
AJIRY( 87, R? ARk Baarentefinbyl disadescribbd-uablsy thexdrd embodiment and
di- or trifluoronethoxy, carboxy, or '

g _3-al kyl oxycarbonyl group, 15 a 3- to 7-nenbered

| 9 9 ) _. i :
FOLRERL s SR IEES inifed o) oAbl rcroger
abpns omay bg wholly o pattlydreplaced®y fBsaaineyatoms, and which is

ofipraly sptied Bha Rl bl beiy Bk 5 B0 group
wgfé@éiﬁftﬁé%rcﬁjéhbmbnfﬁﬁrﬁby %Qﬂhollii«%re%d?ﬂﬁéﬂlécéd“bg lrnggrine atoms,

efinitions i's neant a nonocyclic 5- or 6-nmenb

anaallyloxar Gh-sgliigarbemilexy, Che-akyiexyrareanyiexys cashary-
%géﬂ?w&?ﬁt&i.glaﬁkﬂBﬁycérHBnﬂfcﬁﬁéﬁﬁloﬂw &8y R%SErbofiamino,
Ciz-alkylsulphanyl, C4.s-alkylsulphonyl, carboxy, Cqs-alkyloxycarbonyl,
Cq.z-alkylaminocarbonyl, di-(C4-s-alkyl)}-aminocarbonyl, Cs4-
cycloalkyleneiminocarbonyl, aminocarbonylamino, C4.s-alkyl-

aminocarbonylamino or di{C+.s-alkyl)-aminocarbonylamino group,

an aminocarbonyl, Ci4-alkylaminccarbonyl, Cs.g-cycloalkylaminocarbonyl or di-

(Cq-z-alkyl)-aminocarbonyl gfoup,

whiie the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentiched
dialkylated groups, for example the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,
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the 5-nenbered heteroaryl group contains an imno
group optionally substituted by a G _3-al kyl group,
an oxygen or sul phur atom or2ge an inmno group
optionally substituted by a Cl_3-al kyl group or an
oxygen or sul phur atom and additionally a nitrogen
atomor -23- an imno group optionally substituted by
a Cl 3-alkyl group and two or three .gg nitrogen
atons, and the bond is effected via a nitrogen atom or

ia a carbop ato | e.the al roups contai ned
thi taileieur dfs crgnliemen.the AeSiEOm AR Do TOREISE AigTepnd the
SsRRGredf O may, unl ess ot herw se stated, be
straight-chain or branched and the al kyl groups in
the previously nentioned dial kyl ated groups, for

I h i al.kyl b d I
ST i L bR ERURR 2o B8 bVt o
Girldrdl fofrewas vissteri ned in the foregoi ng definitions
may be wholly or partly replaced by fluorine atons,

the tautoners, the enantionmers, the di astereoners, the

1 repat Be f t :
AL B REEAT, Audit dogaelbRa et o flogmentan
conpounds of general fornmula I, wherein 20 A denotes

S e hEhol B, S oo Blamer B i
cﬁSG WiticH 8% féﬂ’ﬁﬁ%nﬁ)ﬁb‘r of po &@Pﬁﬂuié&ﬂﬁﬁﬁé‘%}ﬁgbﬁlgor‘ﬂet%%ryi

anot her den rogen o orine ato
moiety by ﬂuonne chlonne or bromine atoms, C43-alkyl, amino, C4.3-alkylamino,

di-{C1s-alkyl}-amino, hydroxy, Ci4-alkyloxy, mono-, di- or trifluoromethoxy,
carboxy, or Cq.3-alkyloxycarbonyl group,

a 3- to 7-membered cycloalkyl group wherein in the cyclic moiety a methylene
group may be replaced by a -NH- group optionally substituted by a Cq.3-alkyl or
Ci-s-alkylcarbonyl group, or by an oxygen atom,

while, unless otherwise stated, by the term "heteroaryl group" mentioned
hereinbefore in the definitions is meant a monocycllc 5- or 6-membered

heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally

substituted by a Cq3-alkyl group, an oxygen or sulphur atom or

an imino group optionaily substituted by a Cy.3-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or
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ClL 3-al kyl group, with the proviso that 30 -24- in

t he above-nenti oned substitutxsd 5- to 7-nmenbered
groups A the heteroatons optionally introduced as
substituents are not separated from another

het eroat om by precisely one carbon atom or . 5 a
group of general formula ( sa (RG)mm _ (Rsa)m

( R&®) imifRb group OptibxllyGubGtituted Gy) 4 Ra)-alkyiayroug Bed)twmo( 6 three
Im&g ~~NN X2-k-O X~ 0 X\i (Rea N' or 10 wherein
m GERAGAOMS nunber 1 or 2, 15 X1 denotes a

nmet hyl ene, -NR 6b_' carbonyl or sul phonyl group, )(2
denotes an oxygen atom or a -NRsb group, X3 denotes a
meehgltbadondds sffagliedoda aulitpdgery atogn oupia a earbxin atom,
oxygen or sul phur atomor a -NR 6b group, X5 denotes
a carbonyl or sul phonyl group, 25 Rsa independently of

White tH204IR@Irgreape centinetiindbe foregolig dsfinitort WhicBha¥e more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups,
for example the dialkylamino groups, may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
salts thereof.

A 6th embodiment of the present invention comprises those compounds of

general formula |, wherein

A denotes a group of general formula

Ba €2 ’
= R . Ry .
" E/\N" N _o
s ] -
K\IN /S-.":: /S""O
N—'-S'--. N N O
& WO i, O N
R pL 6
, or ,

wherein m denotes the number 1 or 2,

R% independently of one another denote a hydrogen or fluorine atom or a
Ciz-alkyl group and

R® may be a hydrogen atom or a Cq-z-alkyl group, with the proviso that
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C _3-al kyl group and -25- Rsb independently of one
anot her may be a hydrogen atomor a Cl_3-al kyl group,
with the proviso that 5 in tp4-above-nentioned
substituted 5- to 7-nmenbered cyclic groups A the

het eroat ons i ntroduced as substituents are not
separated from another heteroatom by precisely one
carbon atom Rl denotes a chlorine or brom ne atom a
nmetriple abovesnkotionagt sulystitwted Seitan 7trhembetechgrbupg enthe

o BERrSR by iRl itfodpRel !gggg@gb&,%ggsg % Aot ibansted from
hy dhemeR hate?dhtohPb T Brel il Bheafbdrra@y,¢rhai n or
branched Cl_4-al kyl group wherein the hydr ogen atons
may be wholly or partly replaced by fluorine atons,
nal ly substituted by a hydroxy, a

Wﬁéne?a”(?%%gv\herel n the hydrogen atonms nay be
whol Iy or partly replaced by fluorine atons, a
G _3-al kyl sul phanyl Cl1_3-al kyl sul' phonyl, car bqexy or
Cl_ % al kyI oxycarb, yl group, 20 aﬁaghenyl or

heffe " pheny a’r kyl or aryl Cl_3- k I
ar oup N:h is opti na }y nono- po )ysubstltut n
t he p or hetero nnlety by orjne, chlorln@

or brom ne at oms, C1 _3-al kyI Cl4- aI kyl oxy nono- , -
or t(RPE| uor orret hox;(tR )} oxy, or (r% (R )m .
Cl_3-al oNycar bonyl ou 25 R4 deﬁo’t\ws' a hydrog N

atom R g,@t es a hyd oge om andx430 denot es !
group of fornd|a -26- H XB . )&/

(Rﬁa)m

N
{
o

or ,

=

wherein
m denotes the number 1 or 2,
X" denotes a methylene, -NR®-, carbony! or sulphonyl group,
X? denotes an oxygen atom or a —-NR® group,
X® denotes a methylene, carbonyl or sulphony! group,
X* an oxygen or sulphur atom or a -NR® group,
X°® denotes a carbonyl or sulphonyi group,

R% independently of one another denote a hydrogen or fluorine atom or a
C4.3-alkyl group and
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(Rn (Rn (RBpn NNN R 7 HHor H wherein 5 n
denotes the nunber 1, R7 denotes a hydrogen atom and
RB denotes a chlorine or bropbre atom or the ethynyl
group, 10 while, unless otherw se stated, by the term
"heteroaryl group" nmentioned hereinbefore in the
definitions is neant a nonocyclic 5- or 6-nenbered

het eroaryl group, while 15 the 6-nmenbered heteroaryl
group contains one, two or three nitrogen atons and

orBoprIRe R 7 SEEE bRy By ShdoBe A gyt

arw?wgg,ﬂhqpse ki thaat om or 20 an i m no group
optionally substituted by a Cl1.3-al kyl group or an

oxygen or sul phur atom and additionally a nitrogen

at om, L. i I '

2 oyBing oy 4P BLNORR ko TSI A Byl Gpues
and thehbtencatomsshfrodtiest 5 substituénteges nat eaparated from
carbon atom . -27- while the al kyl groups contained in

t he %P%ih@éereémrﬂibb’i%ﬁ%’sﬂhi%%&é" » than two
carbon atons may, unless otherw se stated, be
straight-chain or branched and the al kyl groups in
R'rdenptes/a ehkiripermertiroovires atting,| & pietind or grathpsy group; wherein the

T T e R

g?(gﬁpl,l groups contained in the

R? denotes a hydrogen atom,

R?® denotes a straight-chain or branched Ci.s-alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by flucrine atoms, and which is
optibna!ly substituted by a hydroxy, a Cq4-alkyloxy group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, a Cq_s-alkylsulphanyl,
C1s-alkylsulphonyl, carboxy or C+_3-alkyloxycarbonyl group,

a phenyl or heteroaryl, phenyl-C,_s-alkyl or heteroaryl-C_s-alkyl group which is
optionally mono- or polysubstituted in the phenyl or heteroaryl moiety by
fluorine, chlorine or bromine atoms, C,.s-alkyl, C4.s-alkyloxy, mono-, di- or
trifluoromethoxy, carboxy, or Cq_s-alkyloxycarbonyl group,

R* denotes a hydrogen atom,

R® denotes a hydrogen atom and

B denotes a group of formula
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foregoing definitions my be wholly or partly repl aced
by fluorine atons, the tautoners, the enantioners, the
di astereoners, the m xtures t23%feof and the to salts
thereof. A 7th enbodi nent of the present invention
conprises those conpounds of general formula I,
wherein 15 A, Rl, R2, R4, R5 and B are defined as
descri bed under the 6th enbodi mrent and R3 denotes a

strai ght - chaith or branched -al kyl group wher'gin the
hydr ogen n.ate may be w or partly rep by
fl uorHie(/at @i pRhonal |y st:ﬁt utieqR’y

a hydr oxyy p wher ei n t'hen
20 at onw’nay Jpe whol | yror partly rdflaced by fl
atonms, a Cy3-al kyl sul phanyl, kyl sul phany', ’
carboxy or G _3- aIkonxycarbonyI group, while the

al kyl and al koxy groups contained in the
wberein mrent i oned definitions which have nore than two
carbon atons may, unless otherw se stated, be 25

strai ght-chain or branched and the al kyl groups in the
ndevbssthe nopmberoned di al kyl ated groups, for exanple
the di al kyl am no groups, may be identical or

different, and the hydrogen atons of the nethyl or

{4 the 30 foregoing
3 Pl}éhf’ .%fﬁ‘#‘@ggh%%%@ or partly replaced by
fluorine atonms, the tautomers, the enantioners, the

pastereoners, the mxjures thereof. and the -28- salts

2 ABeolesat Bipting AF BIeMIRAIAM NS SthYIHA IR Ry o nt

i nvention conprises those conmpounds of genera
formula I, wherein 5 AA R, R, R4, R5 and B are
while, naﬁlesg dtherwisse statede byt te derm efhetdioasylt gemqb" Re&ntioned

enot et er.oar phe I | .or
EREIBTRG PENG. gBigiong Someant Bn TOnGBKSiEngr 19 fgmgmbered
Réte A ryISyos |me@d in the phenyl or heteroaryl 10

noi ety by fluorine, chlorine or brom ne atorrs

a _3-al kyl, Cl.g-al kyl oxy, nono-,
t r 'tﬁé B%Q%%P@d‘ﬁete?@éﬁpé%up%on%mg oﬂla kﬁ@vooéy 758 Agen atoms

and

the 5-membered heteroaryl group contains an imino group optionally
substituted by a C4.3-alkyl group, an oxygen or sulphur atom or

an imino group opticnally substituted by a Cq.3-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cqs-alkyl group and two or three
~ nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
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a 3- to 7-menbered cycl oal kyl group wherein in the
cyclic noiety a nethylene group may be replaced by a
-NH group optionally substi-taned by a d _3-al kyl or
15 C1_3-al kyl carbonyl group, or by an oxygen atom
whil e, unless otherw se stated, by the term
"heteroaryl group" nentioned hereinbefore in the
definitions is meant a nonocyclic 5- or 6-nenbered
while thnalkyl gnoopp contsiinad OheHeregoingndbefirdiprisevbich dayke more
ro conitains one, two or three nifrogen ata and
e ot Bip e Fual ARIARS ctBfried el Be it st or
Bfai¢Re@RindaRa IRyl grfupsURHhé prévisudly nieribnéd didiMHated groups,
roup, an oxygen or sul phur atomor an imno group
%ﬁleix@mﬂkp thesdiplieylamine @reyps naay Be ddenficapeidiffemntan
oxygen or sul phur atom and additionally a nitrogen
atomor 30 an imno group optionally substituted by a
&ind theahydroggn atgma ofl tHenmethiyl o ety grdu;rsozgmtag igeo hMtht? ;
I e T ---- - - - - nd, t he bon
fagegqing defipitiops maybe wHgy, oapamydneplﬂcgdiy R PO
whil e the al kyl groups contained in the foregoing
definitions which have nore than two carbon atons
tineytautomherssthet erantiosrers t theatiastbreanersi tie mothanes tberedf and the
br hed .and the al kyl groups in the previously
ﬁﬂﬁ%ﬁ&ﬁgﬁ'dialkylated groups, for exanple the
di al kyl am no groups, may be identical or different,
and the hydrogen atons of the nethyl or ethyl groups
Ao smbadment ofdhe psesansinentienioemprises these bempaunds of
I e by fluorine atons, 10 the
@%Hﬁ%L%v%F&%ﬁgﬁ%ﬁ%Htioners, t he di astereoners, the
m xtures thereof and the salts thereof. A 9th
mbodi yrent Qf the present invention conprises those

Soﬁ%aan&g . B angp gendefined as dgperibed ypdgrdhg 6th embodiment and

R? denotes a straight-chain or branched C1.s-alky! group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substituted by a hydroxy, a C44-alkyloxy group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, a Cy.3-alkylsulphanyl,
C,.z-alkylsulphonyl, carboxy or C4.3-alkyloxycarbonyi group,

while the alkyl and alkoxy groups contained in the above-mentioned definitions

~ which have more than two carbon atoms may, unless otherwise stated, be

straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
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A denotes a group of formula o 0 0 0 (R-m (R m (R-m
~R6:~: )m,RRkm OO OOHN N' O Roa) AN20 m ~| (R6a) m
~(R6a)mor O O (R65m wherepg_ 25 m denotes the
nunber 1 or 2, -30- Rr~a independently of one anot her
denote a hydrogen or fluorine atomor a Cl_3-alkyl
group, with the proviso that 5 in the above-nenti oned
substituted 5- to 7-nmenbered cyclic groups A the
hltdPhéresf at ons i ntroduced as substituents are not
separated from another heteroatom by precisely one
carbon atom Rl denotes a chlorine or bromne atom a

A RSB B ISP RRn IR R e Rt SREE B fbunds o

geheral fo@hula |whéin group, R2 denotes a hydrogen at om
1s R3 denotes a straight-chain or branched Cl_4-al kyl

group wherein the hydrogen atons may be whol ly or

A3 B RRSERE R RELS Uebos g By apcdment and
gr oup mhereln t he hydrogen atons may be whol ly or
ace uor

Rdencled Sihtirifonsteroay BRefuticia Rrarotoroand S-aiv
up vﬁ‘r'réw ||sQiﬁ(i6ﬁéfEPﬁho|nog bP Bﬁiysaﬂstﬂutfédrlﬁ fiyé phéiyi @?W\%‘l‘é’i‘baryl

pyrrolyl, pyrazolyl, imdazdlyl, oxazolyl, isoxazolyl
mtblearztoy fuigringy rqhmrml qQr qumime gfomys, Cyallsyl Gyrr-alkyioxy. mono-,

oo indohseltr e of SeBiibmet Bt ooy

rml ety by one or two C| 3-al kyl groups, G _3-al kyl oxy

groups, carboxy or Cl_3-al ky] oxycar bonyl
a 3- to 7-membered cycloalkyl group wherein in the cyclic moiety a methylene

group may be replaced by a -NH- group optionally substituted by a C.3-alkyl or
Ci.s-alkylcarbonyl group, or by an oxygen atom,

while, unless otherwise stated, by the term "heteroaryl group” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered

heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally
substituted by a C4.3-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a C4.3-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C4s-alkyl group and two or three

nitrogen atoms,



25 groups, and R4 denotes a hydrogen atom R5 denotes
a hydrogen atomand 30 B denotes a group of formula
-31- 94 HHH i Cc (R%)(R%éé@ﬁ NNNHHor H
wherein 5 n denotes the nunber 1, R denotes a
hydrogen atom and R8 denotes a chlorine or brom ne
atom or an et hynyl group, 10 whil e, unless ot herw se
stated, by the term "heteroaryl group" nentioned
heéﬁ‘dl ﬂkéew is! s ¢iafd Hitrbpéﬁ%tdn% JFRAh carBaEYe! i
ere eteroaryl” group, while 15 the
6 nenbered het eroaryl group contalns one, two or three

whikite Bl bRilbe coribed S uid RERTOG Aetihiohs fdp B5 % Rore

tien Bv@bsbondiione. may, shiygestherwiestited, Bé gfra@ht-aaamrbr
imno gr optlonaly substituted by

° bgawd‘ﬂ:cg&'eﬂwﬁows InstheH @Vloasumqﬁair@éaﬁlahkaj%d 9ro$lps
S0 L il FlRsSh b iRt | 1

group®and two”or ree rogen
atons, and the bond is effected via a nitrogen atom or
via a rbon ato
and the hygrogen atomrg of the methyl or ethy! groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,

. the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

A 9th embodiment of the present invention comprises those compounds of

15  general formula |, wherein

A denotes a group of formula

O
S WD GRS NS W W
N 0 N-" N \N 0O N" N'
| 6 6 K)J 6a 0\)9 Ba
(R™)n (R™), (R™), (R (R™),, (R™,,
(/ ) ) E H ¥ L]
0 9]
. S P I
® L
Ba Ba Ba Ga
20 (R} (R R R R or
0]
O_Q(Rsa)m
wherein

25 m denotes the number 1 or 2,



---- -32 while the al kyl groups contained in the
foregoing definitions which have nore than two carbon
atons may, unless otherw se_ggated, be straight-chain

or branched and the al kyl groups in the previously
menti oned di al kyl ated groups, for exanple the

di al kyl am no groups, may be identical or different, 5
and the hydrogen atons of the methyl or ethyl groups
contained in the foregoing definitions may be wholly

or partly replaced by fluorine atons, the tautoners,

t hR"dindapéndantly, oftine anaiberdensie edydregempk fluerine atom or a

t hgr eq nd t he. t. reof. A 10th enbodi nent

ofef'h'éhﬁyfg%oé‘rﬂ’ W'tﬁ\]}gﬁtsp?éwggglﬁri ses those conpounds of
general formula I, wherein 15 A, Rl, R2, R4, R5 and B
are defined as descri bed under the 9th enbodi nrent and

R3 démireabevesmentighed sHBsHUed Sriarcmemtergd ayglg groups A
g OUR, WREE GhE) ggﬂﬁ% Wﬁdglgﬁa as&BERERK B2 N Yeb¥rated from

part 'y replac rrne atonms, and which s

opt i amather Metdrsatdm thydbrbyiselytordr carbon atdh; 4- al kyl oxy
group wherein the hydrogen 20 atons may be wholly or
partly replaced by fluorine atons, a

%i@ﬁ{&'&%rﬂ%ﬁmmiﬁéa%rﬁ,‘ éq’ﬂe‘iwmﬁ“?ﬁé!ﬂwoxf ggﬁ_g;x,wr@rrem the

yl oxycar bonyl group, while the alKky )

hydkagen afomsgamnay det whollydor partly eeplacsd bydue ring atoms, or a nitro
definitions which have nore than two carbon atons

YP: unl ess ot herwi se stated, be 25 straight-chain or
branched and the al kyl groups in the previously
gnti oned di al kyl ated groups, for exanple the

i dgnojesiaihydreganud®mmay be identical or different,
and the hydrogen atons of the nethyl or ethyl groups
contained in the 30 foregoing definitions nay be
Rihdériatesn shaldhtychaipbabenchyd O yaikyl greapwhereih éhe hydrogen
tautoners, the enantjoners, the diastereoners, the.
aioweass be allyror ety FRpladesl bXTArnG alofsy End which is
optionally substituted by a hydroxy, a Ci4-alkyloxy group wherein the hydrogen
atoms may be wholly or parily replaced by fluorine atoms, a Cy.s-alkylsulphanyl,

Cs-alkylsulphonyl, carboxy or C4s-alkyloxycarbonyl group,

a furanyl, thiophenyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridinyl-C1.2-alkyl or imidazolyl-C1.o-
| alkyl group which may optionally be substituted in the heteroaryl moiety by one
or two Cys-alkyl groups, C1.3-alkyloxy groups, carboxy or Cq.z-alkyloxycarbonyl
groups, and

R* denotes a hydrogen atom,

R°® denotes a hydrogen atom and

B denotes a group of formula
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An 11t h enbodi nent of the present invention conprises
t hose conpounds of general fornmula | wherein 5 A R,
R2, R4, R5 and B are defineg3 s descri bed under the
9t h enbodi nrent and denote a furanyl, thiophenyl,
pyrrolyl, pyrazolyl, imdazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridinyl, pyrimdinyl, pyrazinyl,

“pyridinyl-Cl_2-al kyl or imdazolyl-Cl1 2 1 o al kyl

group mhlch Aay optionallytbe substituted in the
het er oar |ety by one two C, _3-al kyl
wher ej 0 ( e whol
repl ac a ?al kyl ox
wher ei ﬂhe ydrogen ‘ons nay be wholly or p rtIy
replaced by ¥l uoripe atonsH carboxgror G _3 H ,
al kyl oxycar bonyl groups, and 15 unl ess otherw se
stated, by the term "heteroaryl group" nentioned
Vﬂﬁﬁghnbefore in the definitions is meant a nonocyclic
- or 6-nmenbered heteroaryl group, while 20 the
6 nmenbered heteroaryl group contains one, two or three

nd the 5-nenbered heteroaryl group
nc%qnoggﬁﬂ'leahgﬁeﬁg group optionally substituted by a
CI _3-al kyl group, an oxygen or sul phur atom or 25 an

;M no group opti onaIIy substituted by a C1. 3-al kyl

%rdﬁrp@s-aéwdmﬁgbaoman@m phur atom and additionally a
nitrogen atomor an imno group optionally substituted
by a Cl_3-al kyl group and two or three 30 nitrogen
Ritdermotesiadthldrinebantstonine bforn be dnsthyryl gréumgen at om or
via a carbon atom -34- while the al kyl groups
contained in the foregoing definitions which have nore

| v&m@n ﬁﬁﬂ@s§ adthervist O%EEté@yby L{ﬂlaefé‘rrrpt"l‘\éféﬁbﬁ?l Yr8ti§d.mbStioned

trai ght-chain or anched and the al kyl groups in

mtmnbe&we oins ftlye ndafinitioned islirmeant at esonpayalic,5- or 6-membered

heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered hetercaryl group contains an imino group optionally

substituted by a Cq.3-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a C43-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cq_s-alkyi group and two or three

nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
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{ 5 for exanple the dial kyl am no groups, nmay be
identical or different, and the hydrogen atons of the
met hyl or ethyl groups contagsed in the foregoing
definitions may be wholly or partly replaced by
fluorine atons, 1o the tautoners, the enantioners, the
di astereoners, the m xtures thereof and the salts
thereof. A 12th enbodi nent of the present invention

viHiiEPtheS SRyt é‘!@&?s RMRAHEE Sh the f@%@%fr@ déﬁ}’ﬂfﬁﬁeﬂwh‘uch have more
corresp ondln o the enbodi ments ™1, 6,

than two caﬁ:ometcrma may, gniesg o(tbemflset @t@texi nbe rgtrae@hi -chain or

AR Bt T BRI . ARGREB Rt B ted s,

f@lOé)(a?ﬁﬂ@ﬁHe dgalkyami obpd] Mapte identical 3r diferént, 6, 7
nd 8, wherein the group X1 denotes a carbonyl group.

20 A 14t h enbodi nent of the present invention

TG SRR or AB9RFOlpd g i o,

_ f(&egﬂ)mgaalﬁﬂmtm mhye beiwhailyeorgrartiyp ref8ackehiby flisorne atoms,

net hyl ene group. 25 A 15th enbodi nent of the present
i nvention conprises those conmpounds of general

tﬁé’fél]{bl%el's Qﬁ’é bﬁéﬁﬁﬂlﬁé@ thdiRfereabRek, TR hiixtlrethefeofdand the

wherein the group X3 denotes a
saﬁsﬁunybfgroup A 16th enbodi ment of the present
i nvention conprises those conmpounds of 30 genera
formula | corresponding to the enbodi nents 1, 2, 3, 4,

£510th, emibodimehf of thd predénéifdedtion ¥bApases thbee mms of

denotes an oxygen atom -35- A 17th enbodi nent of the
genes fermuld drivheseirtonpri ses t hose conpounds of

general formula I corresponding to the enbodi nents 1,

2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14, 15 and

ALR', WReRE i RP 4k Bgire ulefiled ersadexstribbe ugderthef 9th erfBydimeNt and

R? denotes a straight-chain or branched C1.s-alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substituted by a hydroxy, a Cy4-alkyloxy group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, a Cy.z-alkylsulphanyil,
C.s-alkylsulphonyl, carboxy or Cq.s-alkyloxycarbonyl group,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or
different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
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R7 H 5} An 18th enbodi nent of the present invention
conpri ses those conpounds of F 1o general fornula I
corresponding to the enbodingpts 1, 2, 3, 4, 5 6, 7,
8, 9, 10, 11, 12, 13, 14, 15 and 16, wherein the
group B denotes the group H I / (Ra)n H 15 A 19th
enbodi nent of the present invention conprises those
compounds of general fornula | corresponding to the
savesdregnts 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15 and 16, wherein the group B denotes the
group H i ~N\ 20 H A 20th enbodi nent of the

G e e S
genefal fdrmdla | hetén 11, 12, 13, 14, 15, 16, 17, 18 and
19, wherein the group R8 denot es a chlorine -36 at om

atom A 21st enbodi nent of the present invention

Aggﬂ)es R diﬂég’ﬁcfocét}ggﬁgwgﬁ d’i‘% rgeeﬁ;t%gsga %deP{HéL@tﬁ ém%od:snent and

8, 9, 10, 5 11, 12, 13, 14, 15, 16, .17 18 and 19,
ORGSRt e SR 52 B0E Rgh RePf bzt
tRasHgL BQﬁdnﬁ{rl pgﬁﬁﬁa.ﬁh I)Wamﬂgﬁ dynaw-@w@n@l B8 irhRlakBjI-Ci.o-
alkyl group WhICh may opt:onally be substituted in the heteroary! moiety by one
or two C..s-alky! groups, wherein the hydrogen atoms may be wholly or partly
replaced by fluorine atoms, Cq.3-alkyloxy groups, wherein the hydrogen atoms
may be wholly or partly replaced by fluorine atoms, carboxy or Cy.3-
alkyloxycarbonyl groups, and

uniess otherwise stated, by the term "heteroary! group” mentioned hereinbefore
in the definitions is meant a monocyclic 5- or 6-membered heteroaryl group,

while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered hetercaryl group contains an imino group optionally

substituted by a C4.3-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a Cq.z-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C43-alkyl group and two or three

nitrogen atoms,

- and the bond is effected via a nitrogen atom or via a carbon atom,
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10 11, 12, 13, 14, 15, 16, 17, 18 and 19, wherein the
group R8 denotes an ethynyl group. A 23rd enbodi nent

of the present invention congyises those conpounds of
general formula I corresponding to the enbodi nents 1,

2, 3, 4, 5, 6, 7, 8 9, 10, 15 11, 12, 13, 14, 15,

16, 17, 18, 19, 20, 21 and 22, which correspond to

general formulala OR3 oa R2\~r" B N5 R ARL

(la). 20 The follow ng preferred conmpounds of genera
formula | will now be nentioned by way of exanple: 25
while thec blkyt grawgs( dorgpined-in3heHooageing definitions which have more

tE%'?ﬁ?{\]ZOL ,rggaigoéﬂ?tﬁn%: :agl}e%i%ﬁsg'gtheryvﬁe stated, be straight-chain or
trahéhd¥t BAE-tRE RAKAZrougds H ihe'\blfel(v)kﬁ)slgy%mentioned dialkylated groups,

- (5-chl oro- 14 benzi m dazol - 2-y - ) )
fer eyampletheidialkyasiiae syaupse merhelslenticalor different,
N-[(1S)-1-(5-chl oro-1H benzi m dazol -2-yl)-ethyl]-4-(pi
perazin-1-yl)-3 trifl uoronethyl-benzamde, 5 rt (4)
d#c{mleFk)ydﬁagéw atonos of thid-rhethy] o eihybgrotipg icontained mothg- et

-4- (pj in- 1- -3-trifl - '
f@ég?oing &gﬁlﬁﬁér?sz llnr:l\y be erﬂly or prx!\rﬂy l#g;r)lgggé gzlﬂu%ﬁﬂé %%nqg,’
4- (4-N-acetyl -piperazin-1-yl)-N-[(1S)-1-(5-chloro-1HDb
enzi m dazol - 2-yl)
the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

A 12th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3, 4, 5,6, 7 and 8,
wherein the group X' denotes a methylene group.

A 13th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3, 4, 5,6, 7 and 8,

wherein the group X' denotes a carbonyl group.

A 14th embodiment of the present invention comprises those compounds of
general formula 1 corresponding to the embodiments 1, 2, 3, 4, 5,6, 7, 8, 12 and
13, wherein the group X® denotes a methylene group.

A 15th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3, 4, 5,6, 7, 8, 12 and
13 wherein the group X® denotes a carbonyl group.

A 16th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3, 4, 5,6, 7, 8, 12, 13,
14 and 15, wherein the group X* denotes an oxygen atom.



10 ethyl]-3-trifluoronethyl-benzam de, (6)
4- (azepan-2-on-1-yl)-N[(1S)-1-(5-chl oro-1H benzi m daz
ol -2-yl)-ethyl]-3- nethyl-besgam de, 15 (7)

4 (azepan-2-on-1-yl)-N[ (1R)-1-(5-chl oro- 1H benzi m daz
-2-yl)-2- methoxy-ethyl]-3-nethyl -benzam de, (8)
4-(azepan- 2-on-1-yl)-N[(1R) - 1- (5-chl or o- 1H benzi m daz
-2-yl)-2 hydroxy-ethyl]-3-methyl -benzani de, 20 (9)

A 'ftﬁjemboc#ment of the resent lnvention com rlses those compounds of
| oro- IH- enzi m dazol - 2- 5) (pyrroli

: g&nera&fmrmuﬂaybprrem tnethe(empodlments1 2 3 4 5,6,7,8,9,10,
N[£1S)-1- ((5-ch 0-.1H-benzi m dazpl - 2- - et hyl ] - 3- net
1 12413 3l £6 Sureplhe dho R Euerants bisbdlie] X (4
S)-1-(5-chloro-1
H benzi m dazol - 2-yl ) - 3- net hyl sul phanyl - propyl ] - 3-
nmet hyl - 4- (pyrrolidin-2- on 1 yk) - benzam de, 30 (12)
3-chloro-N-[(1S)-1-(5-chl ben2|mdazol 2-yl)-eth
yl]-4-(4-N-nethyl [1,4 1Ry ) - benzami de, - 38-
(13)
3-chloro-N-[(1S)-1-(5- chfkoro- H benzi m dazol -2-yl)-eth
5 yl1-4-(2-methyl- pyrrolidin-1-yl)-benzam de, (14)
N-[(l
S)-1-(5-chl oro-1H benzi m dazol - 2-yl ) -ethyl ] -3-chl oro-4
-(morpholin-1- 5 yl)-benzam de, (15)
N-
f

[ (1S)-1-(5-chl oro-1H benzi m dazol -2-yl)-ethyl]-3,5-d
i fl uoro-4- (norpholin-1-yl)-benzam de, 10 (16)
AR-18th Rmbodimeshotihe presentriaventivaeamprises)thosercompeynds of

10 ol forkii y USH USSR f HLPSABSrts X! 2 2518, 928, 9, 10,

14; (2zFha, styéridfs Mﬁe‘ﬁbm]ih(eﬁ%robbEOeﬂd'ﬂebmgmmazol
yl)-ethyl]-3- trifluoronethyl-benzam de, 15 (18)
4- (azepan-1-yl)-3-chloro-N-[(1
S)-1-(5-chl oro-1H benzi m dazok- 2-yl ) -

4 ®)
N
7

R H

n

15
A 19th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3, 4, 5,6, 7, 8, 9, 10,
11, 12, 13, 14, 15 and 16, wherein the group B denotes the group

+ ) T,

N

A 20th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18 and 19, wherein the group R® denotes a chlorine
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3-chloro-N-[(1S)-1-(5-chl oro-1 H benzi m dazol -2-yl)-eth
yl]-4-(piperidin-1- 20 yl)-bggzam de, (20)
3-chloro-N-[(1 S)-1-(5-chloro-1

H benzi m dazol - 2-yl)-ethyl]-4-
([ 1, 4] oxazepan-4-yl)-benzam de, 25 (21) N[ (1
R)-1-(5-chloro-1
dibfenzi m dazol - 2-yi ) - 2- net hoxy-et hyl ] -4 (nor phol i
n-3-on-4-yl)-3-t(fluoronethyl -benzam de, (22) N-[(1
R)-1-(5-chloro-1

- 2. - - - e I y - -

A IFALIARERS of 6 preSpHE It Pbdpieel feBopsounds o
genetal(formiiadrcontsbording b daz embddirhénts -1t By 455 @asy 9, 10,
-propyl]-3- nethyl-4- grmr phol.i n- 3- on-4-L}/I l)_zabenztam' dg, .
11,12, ¥3*14,_1.5, A8, y?,]& nd_19, whegeip 3§ group R” denotes a bromine
dﬁbr[nf 1R) - 1- (5-chl or o- 1H benzi m dazol - 2-yl ) - 2- hydr oxy- et

yI'[-3-met hyl -4- (norpholin-3-on-4-yl}benzam de, 5
25

(25)

: -2-on- 1-yl ) -3-chl.or o-. : 1- (,5- chl :
T S R L N
W;‘lﬁ?ﬁ%@'l @orkspbhdiNg [t6 ¥R embodiriéhts 1021 8; heszé v, &2p, 10,

TetlRol$, &4,H\8, 1163171 18 podriGnuheyeintae gonriB” dengteszan ethynyl
I\I-hélS) -1-(5-chl oro- 1H benzi m dazol - 2-yl )-ethyl]-4-(no
9BHG1 i n-3-on-4-yl)- benzanide, - 1 S)-1-(5-chloro-1
H benzi m dazol - 2- YI) - et hY1] - 3- net hy1- 4- ( nor phol i n-
(28) NL( 15 3-o0on-4-yl)-benzanm de, (29) N[ (I
Asp3rd embedinggnd.of the present invention comprises those compounds of

d?n%?é\%@&%é?o@g;ﬁbhdiﬁw ke SribdRIMARL N 23308: 4-4)7,8, 9, 10,

enzam
14, {101 $8; 14,15, A6, 67 018,149 @ i atuiz2?, vehigh Lorebpoind B general

Dhaia 4Pt perazin-1 -

R’ (la).

The following preferred compounds of general formuta 1 will now be mentioned

by way'of example:

(1)  3-chloro-N-[{18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-
([1,4]diazepan-1-yl)-benzamide,

(2)  4-(4-N-Boc-piperazin-1-yl)-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yf)-
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yl)-benzam de, ) (31) N[(1 S)-1-(5-chloro-1
H benzi m dazol - 2-yi ) -et hyl ] - 3- net hyl - 4- ( pi per azi n- 2-
on-1-yl)-benzam de, 25 (32)_Ny[(1 S)-1-(5-chloro-1

H benzi m dazol - 2-yl ) -et hyl ] - 3-net hyl - 4- (pi pe(di n- 2-
on-1-yl)-benzam de, (33)

N-[(1S)-1-(5-chloro-1H benzi m dazol -2-yl)-ethyl]-4-(N
nmet hyl - pi perazin-1- 30

yl') - Bthyl]-8 tHicroRidiny-Deezaaidsle, (34) N[(1
S)-1-(5-chloro-1

H benzi m dazol - 2-yl ) - 3- net hyl sul phonyl - propyl ] -3 -40-

&' Tw-gﬁCSﬁ-l“ig{dgmthl??r-l?éhzﬁhbda)zbPf-%@é’fhﬂji4-(bi°p'®raﬁhl1(.9|)-3_

H- bendfluardamthylberizarideret hyl sul phanyl - propyl ] - 4-
(pyrrolid in-2-on-1-yl)-benzam de, 5 (36) -
N-[1-(5-chloro-1
bengARYAZE-cRip¥d-1 Hib SR 2-iesth@-EMyU-{pigerazin-
G s e G e e i
H- berlzyl3etsifludropsthyl-kenganiida, ( 3, 5- di met hyl pi peri di n-
10 1-yl)-benzam de, (38) 3-chloro-N[(1
S)-1-(5-chl oro- 1H benzi m dazol - 2-yl )-et hyl ] -4-(3, 4-
(gz d i W?—Nﬁ&d!ﬂtmli Petazinl 1 W)-NaerSan(siehlotd-1688enAimidakol-2-y1)-
-1-(5-chl oro-
H berstihyll-ddtituoremgthyldenzamide.net hyl - 4-
([ 1, 3] oxazepan- 2-on-3-yl)-benzam de (40) N[(1 S)-I
-(5-chloro-1 ‘
(8) benz{arepand-od-1yyl)-NB{ M8}-hybahlgrbat ¥y beprionig bzol4L-yi)-ethyl]-3-
(pi perazin-1-yl)-3-trifluoromethyl-benzam de, 20 (41)
N- [ ( Tegthyl-benzamidee- | b benzi mi dazol - 2-yi ) - 3- met hyl sul p
hanyl - propyl ] - 4-
(nor phol i n-3-on-4-yl)-3-nitro-benzam de, (42) :
(3) chldefazepap{2ren-11ylj-Hi-K h Ry e(Staimdmortihesaimidazol2 -y

yH- Afﬁéth%&gr/—aemyqf-g-—methyl—benzamide,

(8) 4-(azepan-2-on-1-yl}-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-
hydroxy-ethyl]-3-methyl-benzamide,

(9)  N-[(1S5)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-(pyrrolidin-2-on-1-yl)-

benzamide,

(10)  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yi}-ethyl}-3-methyl-4-(pyrrolidin-2-

on-1-yl)}-benzamide,

(11)  N-[(18)-1-(5-chloro-1H-benzimidazol-2-yi}-3-methylsulphanyl-propyi]-3-
methyl-4-(pyrrolidin-2-on-1-yl)-benzamide,

(12)  3-chloro-N-[(1S8)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(4-N-methyl-
[1,4]diazepan-1-yl)-benzamide,
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i di n-2-on-1-yl)-benzam de, (43)

25 py(m

N-[(1R)-1-(5-chl oro-1H benzi m dazol - 2-yl ) - 2- net hoxy- et

hyl ] -3-nethyl -4- ([1, 3] oxaze én 2-on-3-yl)-benzam de,

30 (44) 3-chloro-N-[(] R)-1- chloro-1

H benzi m dazol - 2-yl ) - 2- met hoxy-ethyl ] -4

([ 1, 4] oxazepan-5-on-4-yl)-benzam de, -41- (45)

3-chloro-N-[(1R)-1-(5-chl oro- 1H benzi m dazol -2-yl)-2-m
0 Z -

(?%2 Xaéc@ﬂﬁ op%[(ﬁs{ 51(54:11}81%6 (@m@%ﬁmﬂaaﬂm Y)-REARAY Zlenethyl

H- be rirmalidae tiyl)benzaniideet hoxy-et hyl ]-4- 5

(pi peridin-2-on-1-yl)-benzam de, (47) N[ (I

R) - 1- (5- br ono- |

(Haperng q’ﬂSJf!ZRﬂ ~ciRloMd- )%éht‘ﬂ'hWoﬁﬁWéth?I;—G&iHWﬂo-&(morpholm -1-
(nor phol i n-3-on-4-yl)-benzam de

N- [ ( Mrbanzammighl or o- | H- benzi mi dazol - 2-yl ) et hyl ]-4- (1,
1-dioxo } isothiazolidin-2-yl)-3-nethyl-benzam de,

(49)

(H5) | N—@(1G)lmfﬁcﬁlbko—mﬂdier%mld)arzet-ﬁ-)w)}etﬂyﬂl@tmdiﬂuérd—#or ph
ol I n-3-0n-4-y enzam,de, 15 (50) 3-chloro-N[(1
S)-I ((rg)fgmlg]—a-yll) benzamlde

H benzi m dazol -2-yi)-ethyl]-4-[2-(4-nethyl -

pi perazin-1 -yl-nmethyl)-piperidin-l1 -yl)-benzam de,
(asy) N-[(1 R) -1-(5-chloro-1H-benzimidazol-2-yl)-2- methoxy—ethyl] -3-

N- S | H d | - 2- t hyl ] - 3- net
oyt ATtagab ot oG b PR E i he (22) o
SChIoro N-[(lS) 1-(5- chIoroIH—ben2|mdazoI 2y|) eth

L phol i n-3- on-4-yl)-benzam de, 25 (53? [](I
(Fk? 8)4- Bh‘l-er)dV -i(1S)-1- (5-chloro-1 H-benzimidazol-2-yf)-ethyl]-3-

H b -2 th l]-3-

L TR L (e U SR A s
N-[(lS)-I (5-chl oro- 1H benzi m dazol - 2-yl ) -et hyl ] -4- (3,
(g;a) 1“‘?%%?@;{1'1%-gﬁloro% [2 g) 1 %5-%‘1%1’0 1%-?b£:nzn?'mda40q ]2-yl)
H ber&hm B@ﬁ?ém%’ew )-ethyl]-3-nethyl -4-

(19) 3-chloro-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyi]-4-(piperidin-1-

yl}-benzamide,

(20)  3-chloro-N-[(1S)-1-(5-chlorc-1H-benzimidazol-2-yl)-ethyl]-4-
([1,4]oxazepan-4-yl)-benzamide,

(21)  N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(morpholin-3-on-4-yl)-3-trifluoromethyl-benzamide,

(22) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(morpholin-3-on-4-yi)-benzamide,

(23) N-[(1S5)-1-(5-chloro-1H-benzimidazol-2-yl}-3-methylsulphanyl-propyl]-3-
methyl-4-(morpholin-3-on-4-yl}-benzamide,
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i onor pholi n-3-o0n-4-yl)-benzam de, f| -42- (56)
R) - 1- (5-chl oro- 1H benzi m dazol - 2-yl ) - 2- net hoxy- et
thyl -4 (piperid in-Zgn-1-yl)-benzam de, 5

gH

1S)-1-(5-chl oro- 1H benzi m dazol - 2-yl ) -et hyl ] - 3- net
-4-([1, 3] - oxazi nan-2-on-3-yl)-benzam de, (58)

1R)- 1- (5-chloro-1

nzi m dazol - 2-yl ) - 2- net hoxy- et hyl | - 3- met hyl - 4-

, 3] - oxazi nan- 2-on-3-yl ) - benzam de, 10 (59)

(\21[)( 1N 1RY-5+ Bchioro~1Hbbonimidazid-2eyl)-2-hyidyexy-ekbyl Scanethyl-4-

gylon é”é'%y‘%gﬁ It3((jcll’rl? ﬁc)f”é?r%‘?m’dﬁenz am de, (60)

N-[(1R)-1-(5-chl oro 1H benzi m dazol - 2-yl ) - 2- met hoxy- et

ZJ

(36)5] 4 hebmancirony yP-Bomeron b dArailoro( g penzimidazol 2y
N-T(1 d | -2-vyl t hyl 3- et
hyl[( §) &Eg%%mc@rh@e rorﬁgg‘égnm ZaEg 1- yl)/) ) bgnzZ\rr% de, mSO
(62)
4- 2- I b
G ~Faazaar - Ybr&%ﬁﬁ TaehpreRhisTia: [s%v%
N-T(1 I t hyl
3- Ejl( or)?gtﬂmﬁﬁetﬁgl:] g{]tg Wrﬁ HLG% )t;eZ]zZm ée] 25

(64) N-[(1

@7‘11&@1’?%!&%%%@332%%%&#0% B oo o4
N- [ ( b&izaknis: chl or o- 1
H-ben2| m dazol - 2-yl ) - 2- net hoxy et hyl ] - 3-net hyl -4- 30

(pi perazi n-1-yl)-benzam de,

A ok BB s Ao

(67) 3-on-4-yl)}-benzamide,
N-[(1S)-1-(5-chloro-1H benzi m dazol -2-yl)-butyl]-3-net
hyl - 4- (nor phol i n- 3-o0n-4-yl)-benzam de,

(29) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(morpholin-3-on-4-yi)-

benzamide,

(30) N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yt)-ethyl]-3-methyl-4-(piperazin-1-
yl)-benzamide,

(31)  N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-4-(piperazin-2-

on-1-yl)-benzamide,

(32) N-[(1S)-1-(5-chloro-1H-benzimidazol- 2-y|) ethyl]-3-methyl-4-(piperidin-2-

on-1-yl}-benzamide,

(33) N-[(1S8)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(N-methyl-piperazin-1-
yl)-3-trifluoromethyl-benzamide,

(34) N-[{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsuiphonyl-propyl]-3-
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z o
e

v'—'/\k< A~ -

-1-(5-chl oro- IH-benzim'dazoI 2-yl)-2-nmet hoxy- et

——~
~—~
.29

w !
— A

oxazepan- 2-on- 3-yi ) - 3- t(fI uor onet hyl - benzam de,

—~
o<
[N
b@

- 1- (5-chl oro- 1H benzi m dazol - 2-yl') - et hyl | - 3- et
-(piperidin- 10 2-on-1-yl)-benzam de, (70)

Hy|(45 E%nantberagﬂ Bé:%mhez yl) - 2- met hoxy- et
- 3- et hoxy- (pi peri 1-yl)-benzam de, 15

1@[&1}8)(-‘? (ﬁ$ %’hgc{rrg 1]H Bﬁ%ﬂl%%‘?@ylj ?3 Mgﬂ’ny%lﬁ[ﬁ{alﬁ%ﬁro%&l]A

folidith- 20 Hdanzhmidaet hyl - benzani de, 72
1@W I(5 Chlng?g)l Y (72)

3O >
2 FoF

FZ0
o Nn—"r?\

n2|mdazol 2-yl)-ethyl]-4-(1, 1 di oxo

[(
) B ESRaE DR e T Yo AR T Py 2-on

- di oteyl)ehereanyite,
1, 2, 6] t hi adi azi nan- 2-yl) - 3-net hyl - benzam de, (74)

N-[(1 R)-1-(5-chloro-1
e b e e faporidin-
(75) 1-yl}- benzamlde
N[(IR)-I-(5-brono-1H benzi m dazol - 2-yl)-2-met hoxy-eth
yl']-3-met hyl -4- (norpholin-3-on-4-yi)-benzam de, 30
ge?) t Bkoﬂw(cfroiﬂf {41)6()3 esﬁbmr:ﬂ:-h HrbdretaidaizdPZ i y-athyi 4-(3;4-1
etrazo

met hydtdahmr@r:pm@rldln g’yBThQ[\Z?WdQ}enzam de, -44- (77)

77
F\I— [% 1S)-1-(5-chl oro-1H benzi m dazol - 2-yl ) - 3- net hoxy- pr
39) ] NI{h&Fhy5-chidroerpbehzimid@za2-vi}-giyi]sRnmesthylde,

78 .
(N- [ )1 ([3.3derazepan2-BRISYIO8ZINIAL. v ) - t hi ophen- 3-yI - net
hyl] 3 nethyl-4- 5 (norpholin-3-on-4-yl)-benzam de,

79
Q))( | RY{1SX 6{Sichtaro-1HHbspamidaztd-2oy!)-3-methyisulphanyl-sanyl)-4-
h | - et
et hy TG Hr SOty Homams g, 10 (s0)
N[ (1R) - 1-(5-chl oro-1H benzi m dazol - 2- yI) 2- met hoxy et

hill]-B-neth%/l- fth onor phol i n-3-on-4-y 2 benzam
(41 N-(1S)-1-(5-ch oro—1H—benzzmldazoI-Z—y!) 3-me hylsulphany propyl]

{morpholin-3-on-4-yl)-3-nitro-benzamide,

@

’_|H

(42)  3-chloro-N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-(tetrahydro-
pyrimidin-2-on-1-yl)-benzamide,

(43) N;-[(1 R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
([1,3Joxazepan-2-on-3-yl)-benzamide,

(44)  3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-y!)-2-methoxy-ethyl]-4-
([1,4]Joxazepan-5-on-4-yl)-benzamide,
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(81)

3-chloro-N-[(1R)-1-(5-chl oro-1H benzi m dazol -2-yl )-2-m

et hoxy-ethyl]-4- (norpholin- _34f>n- 4-yl)-benzam de, 15

(82) 3-chloro-N-[(1 §)-1-(5-chloro-1

H benzi m dazol - 2-yi ) -et hyl ] -4- (3, 6-di hydro-

[1, 2] oxazi n-2-yl)-benzam de, (83) 3-chloro-N[(1

R)-1-(5-chloro-1

’(‘h@ﬁn&éﬁ@l@zﬁl{(ﬂ?ﬂ-XS%hlﬁthbeﬁilhﬁdia\zo‘LQ ﬂglz(rﬁethbxy-ethyl]-zi-

-dioxo-[1, 2]t hi azi nan-2-yi ) - benzam de,

N-[ (161, tﬂloxﬁanarbwnﬂ-lthzmol 2- yI ) - 2- met hoxy- et

hyl]-4-(1, 1-di oxo- |

[1, 2] t hi azepan-2-yl) - 3-net hyl - benzam de, 25 (85)

k46X 13)chloroSN(T Ry D-(3-chleoziHvheazinlid@zor2)-yipRiethoxy-ethyl]-4-
-4-(PPeridin-2-on-1 Yl)-3- trifluoromethoxy-benzam de,

(86) (piperidin-2-on- 1-yl)}-benzamide,

3-brono-N-[(IS)-1-(5-chl oro-1H benzi m dazol - 2-yl ) - et hy

|']-4-(piperidin-2- on-1-yl)-benzam de, 30 (87)

84 by oMb IR 3(5Fl)romc(-5Hdtﬂrmmldazoi-2-yl) -2-hydroxy-ethyl}-3-methyl-4-

H b i m th thyl] - 4-

(pi Sgi':“g é‘“é’ﬁoﬂ Jvk")%ﬁgﬁﬁ'ﬁ'?ﬁ( o -34/5] (88)
N-[1-(5-chloro-1

H-benzi m dazol -2-yl)-1-(furan-2-yl)-meth 3- et hyl -

(#ponift 5)-2-(5rohiortbonziniiazor -3 gl (1.1-doxo.

i T

N-[(IR)-I (5- chloro 1H-ben2|mdazol 2-yl)-2-nmet hoxy- et
]

hyl ] - 3- net hyl| - Loxazepan- -yl )-benzam de,
1%9)( o ¥-[1 (5—chloro-1 -andol-2-yi) -ethyl}-3-methyl-4-(morpholin-3-on-4-yI)-

N-[(l%)a%? é:hloro 1H benzi m dazol - 2-yl ) -ethyl ] -4-(4,
4- di met y - 0Xx0-
i m dazoli di n-1-yl)-3-methyl -benzani de, (92)

'\@rﬁ g)qrf{ SR SR hREA b S Aldazol 2yt Pty X (4ethy-
i 7ot BierdziRylHodAabibeidinit-yhbedegidy| - benzar de,
3-chloro-N-[(1S)-1-(5-chl oro-1H benzi m dazol -2-yl )-eth

54y N7 8R4 ¥ cioro-1H-benzimidazol-2-yl)-ethyi]-3-methyl-4-(oxazolidin-
2-on-3-yl)}-benzamide,

(562) 3-chloro-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-(morpholin-3-
on-4-yl}-benzamide,

(53) N-{1R,2S)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-propyl]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

- (54) N-[(15)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyl}-4-(3,5-dimethylpiperidin-

1-yl)}-benzamide,

(65) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyi}-3-methyi-4-
(thiomorpholin-3-on-4-yl)-benzamide,
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0x0- oxazol i di n-3-yl)-benzam de, 20 (94)
3-chloro-N-[(1R)-1-(5-chl oro-1 H benzi m dazol -2-yl )-2-m

et hoxy- et hyl ] - 4-

(4- et hyl - 2- oxo- oxazol i di n- 3- y2I) benzam de, (95)
N-[I-(5-chloro-1H benzi m dazol -2-yl ) -1 -phenyl - et hyl ] -
3-net hyl -4 (norpholin-3-on-4-yl)-benzam de, 25 (96)
N[(I'S)-I-(5-chloro-I Hbenzimdazol -2-yl)-propyl]-3-ne

t hyl - 4- (nor phol i n- 3-on-4-yl)-benzam de, (97)
3-brorm-|\l-[;1 R)-1-(5-chloro-1

BHeniti RAaT-4d- cj_alqroaﬂ-bbﬁezinﬂdqzcé%yl )-R-methg@y-ethyl]-3-methyi-4-
(m)rp{hyljln 3- ol )tﬁe% enz mde, (98) N[(1

S) - 1- PRI 250n-i SIZAE 0l - yl)-ethyl]-3-nethyl -
-(7 0X0 [ -46- [1, 4] di azepan-1-yl)- benzam de (99)

N- N) (5-chl oro-I| H benzi m dazol - 2-yl) g en-
(L) r[é‘t$])71—15-@hloro -1H-benzimidazol- 2—y|)—ethyl] -3-me hyl-4 &1 3]-

met hy - 135 | )-benzam de, 5 (100)
N-[(1 Mf& r'ﬁildg m dazol - 2-yl ) - 2- hydroxy-eth

yl]-4- (1 1 dIOXO-

L B b e 2 el OB ety
yl ] - 31iBoxhzifan®-6h-5-3)-BXAZGRRIE; 2- on- 3- Y1) - benzani de,

(102)
N[ (1R) - 1- (5-chl oro-1H benzi m dazol - 2-yl) - 2- net hoxy- et

B0 TR 5 Shlosyd Hkangmide2- Y 7-Belosyoly-+giperidin-
(103)2-on- 'I-yl 3 trlfluorometh l-benzamide,
3-chl or o- -1-(5-chl oro- 1H benzi ni dazol - 2-yl)-2-m

et hoxy- ethyl] 4 (4,4-d

. oL AR M0 s Y oo
hyl ] - @; 2itHissthar-2-yl)-3-methyl-benzamide,

(4- (4R) - et hyl - 2- oxo- oxazol i di n- 3-y| ) - benzam de, 20
(105) 3-chloro-N-[(1 R)-1- (5 chloro-1

{éﬁtje” l[mﬂaﬁ%-cﬁro\%hﬁib Sl d| o m larréﬂz-methyl-a, (5,6-

(4R)- et’hyl - 2- oxo- oxa
didehydro-azepan-2-on- 1-y|)-benzam|de

(62) 4-(azepan-2-on-1-yl)-N-[(1S)-1-(5-chloro-6-fluoro-1H-benzimidazol-2-yl}-
ethyl}-3-methyl-benzamide,

(63) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(1,3-dioxo-
thiomorpholin-4-yl)-3-methyi-benzamide,

(64) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyl}-3-methyl-4-(1,1,3-trioxo-
thiomorpholin-4-yl)}-benzamide,

(65) N-[(1R)-1-(5-chloro-1H-benzimidazoi-2-yl)-2-methoxy-ethyl]-3-methyl-4-

(piperazin-1-yl)-benzamide,

(66) N-[(1R)-1+5-chloro-1H-benzimidazol-2-yl)}-2-methoxy-ethyl]-3-methyl-4-
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(106)

N-[(1R) - 1- (5-chl oro- 1H benzi m dazol - 2-yl ) - 2- net hoxy- et
hyl]-3-fluoro-4 25 (norphol jpg3-on-4-yl)-benzamn de,
(107) N-[1-(5-chloro-1 H benzim dazol-2-yl)-1-(1

H pyrazol -3-yl ) -net hyl ] - 3-

nmet hyl - 4- (nor phol i n- 3-on-4-yl ) -benzam de, 30 (108)
N[1-(1 S)-(5-chloro-1

H beggipEiar2lor1 ) behA@raae; et hyl ] - 3-net hyl -

(ror phol i n- 3-0on-4-yl) - benzam de, . -47 (109)

N[ -(5 chl or o- 1H benzi mi dazol - 2-yl ) - 1- pyri di n- 3-yl -

& LS e TR S g
| (130)n-4-yl)-benzangid¥, PY Y )- 5

met hyl ] - 3- net hyl - 4- (nor Phol i n- 3- on- 4- Yl r benzam de,
(11.1)

(@B f WU R SPlorb- FrfdhiAthiRdbt A5 2 okl ethytle:- 2- m

oxy-‘et
( 5- m@itlBjbxaempainet-on-Byi13-Hifiublorbethylbipénizamidep (112)
3-chloro-N-[(1S)-1-(5-chl oro-1H benzi m dazol - 2-yl )-eth
yl]-4-(3 dinmethylam no-pyrrolidin 1 yl) benzam de,
(69 3N-f1 BL-4 (@dﬂorﬁﬁﬁlﬁe@tﬁﬁnsaaml -2-yl)-ethyll-3- methoxy—4—(p|per|d|n-
H'benzi'm dazol - 2-yl ) - et hyl ] - 4- (pyrazolidin-3-on-1-yl) -
3- t r 2Fonrdrybe@nadAmidenzanm de, 15 (114) 3-chloro-N-[(1
R)-1-(5-chloro-1
H benzi m dazol - 2-yl ) - 2- net hoxy- et hyl ] - 4-

(TOrt NafTyAY-9= (B)tfhldiﬂod1 Hlbérzirmdézwz-yl)@ﬂmm-ethﬂzm?s}methoxy—4-
N-T(1R)- 1-(5-chl oro-1H benzi m dazol - 2-yi ) - 2- met hoxy- et
hyl | (miperdiBr20n=1-vih- benzamjdg.azepan- 1- yi ) - benzani de,
(116)
3-chloro-N-[1-(5-chl oro-1H i ndol - 2-yl) - 2- net hoxy- et hyl
(T1%- N-I(1 B)-di{azdpano-1H-banriridazalrd-yh-2-aetidxy7gthyil-4-(1,1-dioxo-

N-[I-(R-¢chloro-1Hin 2mst oxy-ethyl]-3-neth
|-£1- {ﬁgrﬁgﬁac{'%%&“@rﬁ%W?Mi’%ﬁﬁ' (>1/18) /] d
3- br ono- N-[l (5-chloro-1

H-indol -2-yl)-1-(furan-2-yl)-nmethyl]-

(72) N-[(1S)-1-(5-chloro- 1H—benznm|dazoi 2—yl)-ethyi] 4-(1,1-dioxo-

{1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide,

(73)  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyi]-4-(1,1-dioxo-6-methyl-
{1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide,

(74)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-(1,1-dioxo-
3-methyl-[1,2,6]thiadiazinan-2-yl}-3-methyl-benzamide,

(75) N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

(76)  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-3-(1H-tetrazol-5-yl)-propyl]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,
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([ 1, 4] oxazepan-5-o0on-4-yl)-benzam de, 30 (119)
N-[I-(5-bromo-I Hindol-2-yl)-1-(1-nethyl-1H pyrazol - 3-
yl)-methyl]-3- -44 -

met hyl - 4- ([ 1, 3] oxazepan- 2- on- 3-yl ) - benzanm de, -48-

(120)

N-[ 1-(5-chl oro-lH—i ndol - 2-yl) - 3- (et hyl - sul phonyl )-pro
pyl ] - 3- net hyl -

fret i ¢mbﬁb *l‘H%é?ﬁrrﬂrdhlz&:!“ ZRficifoxy- g8 methyi-4-
( FI p@gl g% 1H- i ndol - 2-yl) - ZI:? roxy- et hyllﬁr]obg met hyy

- 4- ((mﬁﬁlnoiw3-0py4~yl)+bamzarnzdean 1-yl)-benzan de, (122)
N-[l (5-chl oro-
H i ndol - 2-yl )-1-pheny| -nmet hyl ] - 4- (pi perazin-1-yl) - 3-
(78) f |MPT—(B¥Ethd>-r1 bRbemimitinzo2-y ) hd)phen-3-yli-methyl]-3-methyl-4-
4- (azepan- 2- on- 1%{3 chl oro-N-[1-(5-chloro-1

H i n(ﬂEﬂOfEh?)l“)@'@n(' W)-hepzamyds.- 5- yi ) - propyl | - benzani de,
124

(N-[I)(S bronmo-| H i ndol - 2-yl ) -2- hydroxy-ethyl]-4-(1,1

(78x 0 N1 R}-12(]5—&nlaznﬂ;b’rb@hzyhha30h%{yﬁyZ-ﬂMhylaufpbanyI(emﬂ)-S—

3-chl o d 2-yl)-2-

thng%‘F‘M%]RmE$PQ‘%CI1 '86 i’ni%\‘/’ aln%yc(jel "% )(/1?26) "

3 chI oro N-[I-(7-chloro-im dazo[l 2al pyridin-2-yl)-eth

&? 4] oxazepan- 5-on- 4-yl ) - benzam de, %127:2
(&D (|N~[(‘i )1-(5-ch|oro -1H-benzimidazol- -yI) -2-methoxy-ethyl]-3-methyl-4-

1. S PR £ L e 8

(128)
hl d 1,2 idin-2-yl)- th t
(ﬁ;f] fecméfm&[?h#)rpaﬁ% Pr1a"]|’r 39/E\@mI&am!¥2-ﬁé§zrgeé1'@§§yetﬁyll—4-

129
( 25’““‘&53?'1“'?‘ nehviRenzam d%z'o[ 1, 2a] py(di n-2-yl ) -1
(1H-pyrazo| 3-yl)- 30

B D PASE R B MRS 0 By

Y1 - 31 22 bertmide,

(83) 3-chloro-N-[(1R)-1-(5-chloro-1 H—benzimidazoI-2-y!)-2-methoxy¥ethy|]~4~
(1,1-dioxo-[1,2}thiazinan-2-yl)-benzamide,

(84) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-(1,1-dioxo-
[1,2}thiazepan-2-yl)-3-methyl-benzamide,

(85) N-[(1S)-1-{5-chloro-1H-benzimidazol-2-yl)-ethyi]-4-(piperidin-2-on-1-yl)-3-
trifluoromethoxy-benzamide,

(86) 3-bromo-N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(piperidin-2-

on-1-yl)-benzamide,

(87) 3-bromo-N-[(1R)-1-(5-chloro-1H-benzimidazoi-2-yl)-2-methoxy-ethyl]-4-
(piperidin-2-on-1-yl)-benzamide,
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| - pi perazin-1-yl)-benzam de, (131)
(7-chloro-imdazo[ 1, 2a] pyri di n-2-yl)-2-hydroxy- et
3-net hyl -4 (norpholin-339n0-4-yl)-benzam de, 5

(7-chloro-imdazo[ 1, 2a] pyrldln 2-yl)-1-(furan-2-y
-met hyl | - 4-

zepan-1-yl)-3-trifluoronethyl - benzani de, (133)

(7 chl oro i m dazo[ 1, 2a] pyri di n-2-yl) - 1- phenyl -

I -met h 10

(Qé) 1\6[106&:10 Imrcz]i Hhenzipigazol-21y))- béHranr2od: m@utylﬂ)3-methyl -4-
3-chl Y/ azo[ 1, 2a ridin-2-yl)-2-m
et ho&@ﬁg{"&f [% EIT?I%’ %+1§Hed3 0E1 4- y? I)oybenzam d)é ): 15
(135)

(%Qﬁ;%”&gq;'\%h%{r[&?g)ﬂh'(é)-[:ﬁlo'rén P A RY DL D) 3 (m
roP [o% &%qé%_?xﬁﬁﬁg%,ﬁﬁ%n 4-Y1)-benzam de, P (136)

3-chl oro-1 m dazo[ 1, 2a] pyri di n-2-yl) - 2-
ydr oxy-ethyl]-4- (piperazin-2-on-1-yl)-benzam de, 20

37
(R0 | Mtk Bt afEeehioroqAhenzimifage - 2mptory-slylapetyi-4-
hy1 ) (SoRBIEMoszebhieyi) Bofizamse, 1-y1) - benza de.
N-[I-(7-brono-imdazo[ 1, 2a] pyri di n-2-yl)-3-met hoxy-pro

I ] 3r r@- ol A : D mva
G 1 NIER G- Ut brrdgrs 2kl (4 frdgyetnvi-2-ovo
N-[ | irbﬁla@blimhor-}zlgﬂsdﬁéﬁ{yl -benzamide,
,2al pyridin-2-y 2tr|fluororrethoxy et hyl ] - 3-
met hyI 4-([1, 4] oxazepan-5-on-4-yl)-benzam de 30
)E‘ F1 R 1(5-chloror H-benzimidazol2 -y|) etho ?th%A q4 4-
- et Idyhethy[ -pampkinlidarzclidon 443 )néjbylmtanzamlde 50- ( 141)
N-[ (1R)-1-(5-chl oro-1H benzi m dazol - 2-yl ) - 2- benzyl oxy-
et hyl]-3-nethyl -4 (norpholin-3-on-4-yl)-benzam de,
(é:})4223 chloro-N-[(‘!S) -1- (5—chloro—1 H-benzimidazol-2-yl)-ethyl]-4-(4-methyl-2-
chl IH benzi m dazol - 2-yl) - 3- benzyl oxycar bon
y| ppasp«;qxnghdlg— -yl)-benzamide,
met hyl - 4- (nor phol i n- 3-on-4-yl ) - benzam de,

'_'_QJ

(94) 3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-
(4-methyl-2-oxo-oxazolidin-3-yl)-benzamide,

(95) N-[1-(5-chloro-1H-benzimidazol-2-yl}-1-phenyl-methyl}-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

(96) N-[{(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-propyl]-3-methyl-4-(morpholin-

3-on-4-yl}-benzamide,

(97) 3-bromo-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(morpholin-3-on-4-yl)}-benzamide,

(98)  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-4-(7-0xo-
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(143) :
N-[Il-(5-chloro-1H benzi m dazol - 2-yl) - 3-hydr oxycar bonyl
-propyl]-3- nethyl-4-(nor phojgo-3-on-4-yl)-benzam de,
10 (144)

N-[ 1-(5-chloro-1 H benzi m dazol -2-yl)-1-(pyrazin-2-yl)-
nmet hyl ] - 3-net hyl -4 (norphol i n-3-o0n-4-yi)-benzam de,
(145)

N[ {5]§ﬁéﬁé¥fa®r‘ﬂ-b#h%?&9m|@@20| 2-yl)-1-(oxazol -2-yl)-m
et hyl'] -3-nmet hyl -4- (norpholin-3-on-4-yl)-benzam de,

15 (146) N-[I-(5 chl oro-| H benzi m dazol - 2-yl ) -1

Ok noHUATFrdta ok ARGRAMAz0 L2240 - thgphep 2yl methyi-3

N-[ 1 nﬁ&hjﬁlm.‘v(‘moibhohn-3-on-4-y|) benzamide,

H benzi m dazol - 2-yl) - 2- net hoxy- ethyl]-3 20

di fl uor omet hoxy- 4- (mor phol i n- 3-on-4-yl ) -benzam de,
(PPN Rk 4:rpme; e e 2 hvdrexgan Aol T-giore
- met [, Rlithiazinaorii3-methybbenzamjddhenzanm de, 25 (149)

N-[ 3-(5-chl or o- 1H benzi m dazol - 2-yl ) -t et rahydr of uran-3

-y] 3-nmet hyl -4- (norpholin-3-on-4-yl)-benzam de, N |
‘fe g(lrlRqu f(YLﬁ?oﬁﬂJZQ’HYt?eyz)hﬁiéprtiyﬁLzlh}dbx?%ﬂbﬂmlmémyl -4-
p

([Fly?P]OHa%anp?r@nrihy behzamjds,- benzani de, 30 (151)
N- [1-(5-ethynyl-1H benzi m dazol - 2-yl)-ethyl]-3-nethyl -
4- (mor phol i n-3-on- 4-yl)-benzam de, -51- (152)
(NN E% Ry }(Bydhld)dd-bmbnrmrdﬂazbl-2~yw2)-nléthmdyh§thyﬂ-6t-ﬂm¢tﬂyl-4-
- 3- et zpholln:%on 46’?‘ éebenz m de, s (153)
N | (% I-21oXQ5exg2Qkdiy? RAMIgE et hoxy- et hyl ]
-3-nmet hyl -4- (piperidin-2-on-1-yl)-benzam de, (154)
3-brono-N-[ 1-(5-ethynyl -1 H benzi m dazol - 2-yl ) - 2- met hox
(Y03)x Bydhlord-N{ (R phéb-chidde-di-bentimidarot-2ryiH2-methoxy-ethyi]-4-

(4,4-dimethyl-2-oxo0-oxazolidin-3-yl)-benzamide,

(104) N-(1R)-1-(5-chloro-1H-benzimidazol-2-yi}-2-methoxy-ethyl}-3-methyl-4-
(4-(4R)-methyl-2-oxo-oxazolidin-3-yl)-benzamide,

(105) 3-chioro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-
(4-(4R)-ethyl-2-ox0-oxazolidin-3-yl)-benzamide,

(106) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-3-fluoro-4-
(morpholin-3-on-4-yl}-benzamide,

(107) N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-(1H-pyrazol-3-yl)-methyi]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

(108) N-{1-(1S)-(5-chloro-1H-benzimidazol-2-yl)-2-cyano-ethyl]-3-methyl-4-

(morpholin-3-on-4-yl)}-benzamide,
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(155)

N-[ 1- (5-et hYnYl - 1H benzi m dazol - 2- Y1) - 2- met hoxY- et hY1]

- 3-nmet hY1l- 4- (4- _47 -

nmet hyl - oxazol i di n- 2- on- 3- yI) benzam de, (156)

N-[ 1- (5-et hynyl -1 H benzi m dazol - 2-yl ) - 2- net hoxy- et hyl ]
-3-nmethyl-4 15 ([ 1, 4] oxazepan-5-on-4-yl)-benzam de,

(157) N-[(1

($c‘n9)1 Mwﬁr éﬁlblﬁlbﬁb—HH‘ BeAmTd 2oElyl 21 -phiidia=-391- ety P8 myéthyl-4-

(2 némwwhql@ﬁ@n;ﬂdv&wnzamen | -yl )-benzanm de, 20 the
tautonmers, the enantioners, the diastereoners, the
m Xt ures thereof and the salts t her eof vvhile t he
(¢ 0D p M [1EEB-Chibg-1H-benzimidazol-2-yi)-1-(1H-1 -methyl-pyrazol—S-yI)-

S bR ) 5

4- (azepan-2-on-1-yl)-N[(1 R - 1- (5 chI oro 1
H benzi m dazol - 2-yl )-2- hyd
(1 bk 3echigior N( %}Mﬁ@kﬂ@sﬂdﬂ-ﬂenzmrwam!?ﬂl‘ )-8ymethoxy-ethyl]-4-

14 Dot ST BUIBPIPASJy3 S0V PRBERB Sy | - pr opyl ]-3- 30
rrethyl 4- (pyrrolldln 2-on-1-yl)-benzam de, (4) N-[(I
R)-1 -(5-chloro-1

(41 o Arshlowai(19- 15-chiorerbhgnguidagol 2 bethylirbidhol
o 3 Sftadylelnifo oS SiSdnkmiigg 2 am de. (5) N1 (2

H benzi m dazol - 2- yI) 2- met hoxy- et hyl ] - 3- net hyl -

| (&rmr phol i

d 6 1 '
3) N-K3 §ﬂ-|1 qwjoro 1 be%r;_lizn’sn]iré]azgl-z-yl)-(etI%ylﬁl-d,-[(é:yrazolidin-3-on~1-y!)-

H-b ~3~:AEt hyl sul ph l]-3-

et ﬁ@ﬂ!'ﬂ]f?'%éﬁ’%niﬁ-'?‘én@%?%ﬁ% 1) benzam i de. 1)

N[ (I R)-1-(5-chloro-1H benzi m dazol - 2-yl ) - 2- hydr oxy- et

? y}ﬂ 3—chqero-)<ll (1AR) ’il ?5 g:m)orghﬁi bgng’lm?cr]]azdbt kél 3)/I) Eenz rE)1><(3j/—eezfthyl]-4-
4- (agreRan arooﬂyrinwlud 251 hlypEerttaid®) - 1- (5-chl oro-1Hb

enzim dazol yl)- 2-met hoxy-ethyl]-benzam de, 15 (9)
4- (azepan- 2- on 1 yl)-N-[(1R)-1-(5-chl oro- 1H benzi m daz

(PR By Erehion; T KiRRspimisaRg’ 2 Y mathey-othyl-3-chioro-¢-
([1,4]diazepan-1-yl}-benzamide,

(118) 3-chloro-N-[1-(5-chloro-1H-indol-2-yl)-2-methoxy-ethyl]-4-([1,4}diazepan-

1-y)-benzamide,

(117) N-[1-(5-chloro-1H-indol-2-yl)-2-methoxy-ethyl]-3-methyl-4-(morpholin-3-

on-4-yi}-benzamide,

(118) 3-bromo-N-[1-(5-chloro-1H-indol-2-yl)-1-(furan-2-yt)-methyi]-4-

([1,4]oxazepan-5-on-4-yl)-benzamide,

(119) N-[1-(5-bromo-1H-indol-2-y1)-1-(1-methyl-1H-pyrazol-3-yl)}-methyl]-3-
methyl-4-([1,3]oxazepan-2-on-3-yl}-benzamide,
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(10)
N-[(1S)-1-(5-chl oro-1H benzi m dazol -2-yl)-ethyl]-3-net
hyl -4 ([ 1, 3] oxazepan- 2-on- 3: yg).- benzam de, 20 (11)
N[(1 S)-1-(5-chloro-1
H benzi m dazol - 2-yl ) - 3- et hyl sul phanyi - propyl ] - 4-
(norpholi n-3-on-4-yl)-3-nitro-benzam de, (12) N -[(I
R)-1 -(5-chloro-1 H benzi m dazol -2
YI) 2- met hoxY-et hY1ll - 3-nmet hYl - 4- 25

[1, 3] oxazeﬁan 2-0n benzam de,

(32@h|M{b(&Nc tom)ﬂtrw@l-emlb%mem&@nmmm%\mwﬂl -imethyind-

o NPty Sh e SRa s v -beneam de.

H-benZ| mdazol 2-yl)-2-nmet hoxy-ethyl] - 4 (piperid

(181X N Tl Shlogp o ntil By 2y eoryr ctbil B meihlifdg ootk
3 net I :4-yl)-b i d 16) N
-[ Enls F& %;gém é%?gpgﬂlﬂoérﬁgé be%zi) m Sgiglm- 2612( rre% ho ro
13 5 nethyl -4-(norpholin-3-on-4-yl)-benzam de, (17)

(e} APHThRiskor BBk b oRep Vel a1 3%

'\"[(Jtﬁﬁuémﬁ%tﬁ\ﬂlbgr&am@enz' m dazol - 2-yl ) - 2- net hoxy et
hyl ] - 3- et hyl -4- ( pi peri'di n-2-on-1-yl ) - benzani de,

(19) N[(1 R-1-(5-chloro-1

R T e g e ﬁ?[%%)-wf‘s (1H-
rl:l- L la)"a'ﬂ"KSSY")JﬁiF@Iﬁ)??‘}-l&dﬁl"li%ﬁi‘nl‘ﬁalam dazol - 2-yl ) - 2- net hoxy- et

[']-4-(piperidin-
2-on-1-yl)-3-t(fluoronethyl -benzam de, (21)

B 0 e P S oo

[1,2]thiazepan-2-yl)-3-methyl-benzamide,

(125) 3-chloro-N-[1-{7-chloro-imidazo[1,2a]pyridin-2-y})-2-methoxy-ethyl]-4-
(diazepan-1-yl)-benzamide,

(126) 3-chloro-N-[1-(7-chloro-imidazo[1,2a]pyridin-2-yl)-ethyl]-4-
([1,4]oxazepan-5-on-4-yl)-benzamide,

(127) N-[(1S)-1-(7-chloro-imidazo[1,2a]pyridin-2-yl1)-3-methyl-butyl]-3-methyl-4-

(morpholin-3-on-4-yl)-benzamide,

(128) N-[1-«(7-chloro-imidazo[1,2a]pyridin-2-yl)-2-methoxy-ethyl]-3-methyi-4~
(morpholin-3-on-4-yl)-benzamide,

(129) 3-bromo-N-[1-(7-chloro-imidazo[1,2a]pyridin-2-yl)}-1-(1H-pyrazol-3-yi)-
methyl]-4-([1,4]Joxazepan-5-on-4-yl)}-benzamide,

(130) N-{1-(7-bromo-imidazo[1,2a]pyridin-2-yl)-2-hydroxy-ethyi]-3-chloro-4-(4-
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20 [1, 2]t hi azi nan-2-yl)-3-net hyl - benzam de, (22) N- [(1
S)-1-(5-chloro-1

H-benzi m dazol - 2-yl) - butyl | - 89 oet hyl - 4- (mor phol i n-
3-on-4-yl)-benzam de, 25 (23) N-[(1

R) - 1- (5-chl or o- 1H benzi m dazol - 2-yl ) - 2- met hoxy- et hyl ] -
4-

([ 1, 3] oxazepan- 2-on-3-yl) - 3 trifluoronethyl-benzam de,
(24) phbth{l Bérahr{ 5w)ttbéﬁ
H benzi m dazol - 2-yI") - thoxy ethyl]-4-(1, 1-di oxo

[1, 2, 6] thiadiazinan- 2- yI) 3-net hyl - benzam de, 30 (25)

()t Aol M el B oy S eeaha.

(26) (morpholin-3-on-4-yl)-benzamide,

N-[(lS)-I (5-chl oro-1H benzi m dazol -2-yl)-3- (I Htetraz
-5-yl)-propyl]-3

<’£§’%)’“*£ it Rl S e des Y

opy! didzepam h}¥3-triflaoromethiyi-b@naamide;| ) - benzam de,
(28)

N-[ (I R -1-(5-chl oro-1H benzi m dazol - 2-yl)-2-net hyl sul p
(‘F@S‘)Y In-pibp bﬂ\lc% lmldaz 3[1 2a]pynd|n-2-yl) -1- phenyl-methyl](—S r?ethyi -4-

yl = 4- (nor phol i n- 3- on-4- - benzam dé
N-[(1Rﬂ=tile(<¢5-{ha]tbﬂaewaﬂ-86ﬂ)z amm@&z yl ) - 2- et hoxy- et
hyl ] - 3-net hyl - 4- (thi onor phol i n- 3-on-4-yl ) - benzam de,
(30)

(334N Boglons- N1 R -chidro-ishdxopt Rbipyeidin- myﬂﬂ AletBoxy-ethet] -

et hoxy-ethyl]-4 15 Sm)rphol i n-3-on-4-yl)-benzam de,
(31) (morpholin-3-on-4-yl)-benzamide,

3-chloro-N-[(1R)-1-(5-chl oro-| H benzi m dazol -2-yl)-2-m
et hoxy-et hyl ] - 4-
(135)1 Scbroxw-Mi[ 1 At dtilami-inidazo[ ¥ | 2e] e 2 yde3- (rrmy(l-:sza)phanyl)-

hyI ] })E Rﬁ] %?@i,nglggéfqplal_nl- enzti-%q)ezn%!amldé” ) - 2- methoxy- et

, 2] t hi azepan- 2-yl) - 3-net hyl - benzam de, (33)
3- br ono- N[(1S)-1- i5 chl or o- 1H benzi m dazol - 2-yl ) -
(1361 3¢ ghlpra-Nefit {7zhlara-imidazol baakmmidine2-yDs2- hydroxy-ethyll -

(piperazin-2-on-1-yl)-benzamide,

(137) N-[1-(7-chloro-imidazo[1,2a]pyridin-2-yl)- 2—methoxy-ethyl]-3—methyi -4-
(piperidin-2-on-1-yl)-benzamide,

(138) N-[1-(7-bromo-imidazo[1,2a]pyridin-2-yl)-3-methoxy-propyl]-3-chloro-4-
(1,1-dioxo-[1,2jthiazinan-2-yl)-benzamide,

(139) N-[1-(7-chloro-imidazo[1,2a]pyridin-2-yl)-2-trifluoromethoxy-ethyl}-3-
methyl-4-([1,4]oxazepan-5-on-4-yl)-benzamide,

(140) N-[1-(5-chloro-1H-benzimidazol-2-yi)-3-methyl-butyl}-3-methyl-4-

(morpholin-3-on-4-yl)}-benzamide,
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(34) 3-brorm-|\l-[(1 R)-1-(5-chloro-1

H benzi m dazol - 2-yl) - 2- met hoxy- et hyl ] - 4-

(pi peridin-2-on-1-yl)-benzang ?e (35)

N-[ 1- (5-chl oro- 1H benzi m dazol - 2-yl )-1-(furan-2-yl)-ne
thyl]-3-nethyl-4- 30 (piperidin-2-on-1-yl)-benzam de,

(36) N-[(l R-1- (5-chloro-1 H benzim dazol-2 I

- 2- met hoxy- et hyl ] - 3-net hyl -4 -55-

(651);4@[(& R&ﬁ]—(‘(sxéHSRﬁﬂ‘H%éﬂz]mm%ﬁ@yﬂez béﬁZ))loxy-ethyl]53 methyl -4-

| oro- 5-chl or o- 1H bénzi m dazol
et ho%moeml‘lglln]-3-¢n—4—yl -benzamide,

(4- et hyl - 2- oxo- oxazol i di n- 3-yl ) -benzam de, (38) NJ |
-(5-chl oro- 1 H benzi m dazol -2-Y) 1-1

(4ARE N ?—(ﬁibmﬂd-‘l Bt Iﬂ@ﬁi‘ﬂﬁﬁida&ol 2-yl)-3-benzyloxycarbonyl-propyl]-3-
(mor phol 1 n- -benzamide, . (39) 3-brono-N-[(1

R) - 1:@@% -@]n@rqhoiln- -on—4-y|)-benzam| e,

H benzi m dazol - 2-yl ) -2-nmet hoxy-ethyl]-4- } 10

(rmor phol i n- 3-0on-4-yl)-benzam de, (40)

(M4B8Y NR)1+-(15-Chloodi b#-benmmkErml-m}d{ha-didﬂ}xybaszn@/t-piamgﬂéa-

5. sy homnlir -4y BRupamde,

N-[ (1R) - 1- (5- brono- 1H benzi m dazol - 2-yl ) - 2- hydr oxy- et h
yl]1-4-(1, 1-di oxo-
[144)2]N— -G=chlaro-1 Hybgnzimidazol-2-yhe hipyragi-2-y(ngthyll-3-methyl-4-

N- H benzi.m dazol - 2-yl ) - 2- hydr oxy-et h
yl ][ (%"??Q?W'I"' “O(‘I_m}yé]b&]ﬁé% - 2-on- 3-¥I g ben)z/arri dg,
20(43) N[(1 R)- 1(5 chloro-1

benzi m dazol met hoxy- et hyl ] -

(0&5)( &é}i—(ﬁeﬁmro-z%ktwmwﬁzpl a-Ml)n1*§0>§aZPJ Be)ﬂ)zﬁ\ﬂﬂabél 3mpyl -4
2t EQK&O&%H§§%_‘%¥‘)§)&%%&,1H— benzi m dazol - 2-yl ) -
(4, 4- di net hyl - 2- oxo- oxazol i di n-3-yl ) -benzam de, (45)

ﬂ?j*éh]’\( E-thelpe-1H-engmidarel g1 4-midazokdsy - matl3-
”E'fﬁ%‘th% hﬁrélﬂﬁh :‘,f%hwg/n%eﬁéémiﬁ@zo | id i

amde (46 chloro-N-[ (1
R) 1-(5- chI oro-1

e APy b R e O s

difluoromethoxy-4-(morpholin-3-on-4-yl}-benzamide,

(148) N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-methyl-ethyl]-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

(149) N-[3-(5-chloro-1H-benzimidazol-2-yl)-tetrahydrofuran-3-yi]-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

(150) N-[1-(5-chloro-1H-benzimidazol-2-yl)-3-(pyrrolidin-1-yl-carbonyl)-propyl]-
3-methyl-4-(morpholin-3-on-4-yl)-benzamide,

(151) N-[1-(5-ethynyl-1H-benzimidazol-2-yl)-ethyl]-3-methyl-4-(morpholin-3-on-

4-yl)-benzamide,
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H benzi m dazol - 2-yl ) - 2- met hoxy-et hyl ] -3-fl uoro-4
(nmorpholin-3-on-4-yl)-benzapisde, (48)

N-[I-(5-chloro-I H benzi m dazol -2-yl) -1

-(1Hpyrazol -3-yl)-nmethyl]-3- 5

nmet hyl - 4- (nor phol i n- 3-on-4-yl ) -benzam de, (49)
N-[1-(5-chloro-I| H benzi m dazol -2-yl)-I|-(lH 1- et hyl - py
razol - 3-yl) -

met hyl ] - 3- met hyl - 4- (nor phol i n- 3- on- 4-yl ) - benzam de,
(162} 3¢y 1-(5-ethynyl-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-3-methyl-4-
3-chl - - |, - 8- chj_or.Q- 1H benzi m dazol - 2-yl ) -2-m
ot h Ox(ﬁ'iogpﬁt}lﬁrf%@n-h—ﬁ)?oecﬁa%ae,

(5- et hyl - nor phol i n- 3-on-4-yl ) -benzam de, g (51)

B e 1 S B S e o P T
(tet r(?@ég@m_?ﬁd_m%L%&amaé; yl)-benzam de, 15 i (52)

NI -
H benzi m dazol - 2-yl ) -t hi ophen- 3-yl - net hyl ] - 3- net hyl - 4-

B3] P Brarfio v Bl athyhy REAERRAtfidazbPs 'S -hethoxy-ethyil-4-

H beg[ﬁ%d‘r”bﬁémb:&-xly))zt%ﬁﬁélrﬂidé; met hyl -4 20

([ 1, 3] oxazepan-2-on-'3-yl)-benzam de (54) N-[ (I
S)-1-(5-chl orlo-l

H - 2-v] ) - 3= - DI s 4-

(P p TR 15 bera PR P Ao BB P Siethu -
N [ (I riethlyt-bRa£didi-2-dn-8 39rrdridastade) - 2- vl ) - 3- met hyl sul p
hanyl - propyl]-4 (norpholi

n-3-on-4-yi)-3-nitro-benzam de, (56) N-[(I

- | - . -
(ToBY 1T 4 hengimidazol 2-i) 2 ethgry-efiy) S methyi-4-
( pi pgfBd]oxaeyan-bhemdai)-benzad@ides7)
N[(I'S)-I-(7-chioro-imdazo[1, 2a] py(di n-2-yl)-3-nethyl
-butyl ]-3-nethyl-4- (norpholin-3-on-4-yl)-benzam de,

(187 Adj@ )2t NBRIbFo-1HISe 48R I)-2 nhdthoxy-ethyl]-3-methyl-4-
di astereonmers, the m xtures thereof” and the salts

t her d@fmethyl-etrahydooppridazior bybrbergangdey t hi n t he scope

of the present application, where applicable, the

"I sonmer",

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

saits thereof, while the compounds

(1)  4-(azepan-2-on-1-yl)}-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-y)-2-
methoxy-ethyl]-3-methyl-benzamide,

(2) 4-(azepan-2-on-1-yl)-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-
hydroxy-ethyl]-3-methyl-benzamide,

(3)  N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyi-propyl]-3-
methyl-4-(pyrrolidin-2-on-1-yl)}-benzamide,

(4)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
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"stereoi sonmer”, "diastereoner", "enantiomner",

“chiral", "racemate" or "racemc mxture" are defined

as follows. Conpounds of theszame enpirical formula

which differ in the nature or arrangenent of the

bondi ng of their atons or their connectivity or the

spatial arrangenent of the atonms in the nolecule are

known 1o as "isoners". |Isoners which differ in the

spat | @orphbRLBESRAYE-tifliRréheylbenzamRigrol ecul e and

are not congruent, "while having the sanme type of

connectivity of their atons, are known as

St ergo " (=To)] [

(STng dHATITIS spiomy-dHEBk Aol i o Bl st dtivi-4

" di ag(edrphoii-3-on-ayd)-ledresaptidepner s whi ch behave as an

image and mrror 15 image to one anot her are known as

“enantionmers”. Where an asynmetric centre or atomis
eset I > ONJIY.6. ' - -3-

153 NP0 LN Ao IR IYLS B Rliphary propy

substmethykd-(morpbolin-8idr-&yBriersapsidet uent s, t he

nol ecul e has the attribute "chiral", and a pair of

enantioners is possible. An enantioner nmay be

@ar AQUEIR)SRL5-RHIorha FabeRLiida 2R 2Ly PO Xy -athyll 3smeéthyl-4-

ereocentre. The absolute configuration is described

by neamypbolin-Beon-dadhenzasmide(R) and (S), which are

determined by the application of the sequence rules
according to Cahn, Ingold and Prelog , or by

ﬁ@?s Cr4-Paztpainh2-onk PYRB-cliloI-M R P 48 ehidropidi-benziatidazol-2-y)-
ight as it interacts wiith the nolecule, which is

r ef erd-gtethexystrylbengadtid®.ory or | aevorotatory (i.e.
accordingly with (+) or (-) as 25 the descriptor). A
chiral conpound may occur both as an individual

@ ant4-Gammpane2-oast -yl MN-K1l R)-d -(@& chlbro-t brbargjpoidaizal2-yl)-2-
enant i opers. Lxture whi.ch .contai,ns equal anbunts
of b dpﬁ%ﬂtﬁﬂﬂéégﬁmmﬁ‘e&%ﬂmﬁm'g&k n ogvn as a

"racemate"” or "racemc mxture". 30 According to the
i nvention the conpounds of general fornula | are

969 ai Nt Dy -(Frebhlosetd Hebengimidazota-ylF-ethyl-camethyl ¥y t he

compalh AP BreREZ AT SR hen e on 8

{11}  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-4-
(morpholin-3-on-4-yl)-3-nitro-benzamide,

(12)  N-(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyi]-3-methyl-4-
([1,3loxazepan-2-on-3-yl)-benzamide,

(13)  3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
([1,4loxazepan-5-on-4-yl)-benzamide,

(14)  3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(piperidin-2-on-1-yl}-benzamide,
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R5

(I'l') 5 wherein R3 to R5 are as hereinbefore

defined and Z1 denotes the hydrogen fi atomor a
protective group and B' denoizgs a group of fornula H
N:6(RRn NR,(Il'l) 10 wherein R7 and R8 are as
her ei nbef ore deflned cyclisation of a conpound of
general formula R3 Ra NH1 ZL N)ORS OHN (R8)n 17
R (1V) 15 optionally formed in the reaction mxture

de

(WBS" oV 1@-1—%‘:—8&)m5{3Pﬂﬂénﬂ%ldﬁ@l-ﬂsylF@ngﬁﬂ@f-@l‘f@l}-&methyl-m

i ned and

denot es the hydrogen atomor a

pr ot orarpholin-3wm-4-y)tkenzamidé, any protective group
used is cleaved. The cyclisation is conveniently
carried out in a solvent or mxture of solvents

(16) - -N{{(1R,25}- ‘i (5 ~chiero~tH-benzimida2dl-Syii-2-metreixdyspropyl}-3-
I sopropanol , glacial acetic acid, benzene,

chl or@@ﬁ'ﬂk@ﬂ@orplﬂ@m}%ﬁé" W!)Tt@ﬂ?a §col ,

gl ycol nononet hyl et her, di et hyl enegl ycol di net hyl et her,
sul phol ane, di net hyl forrram' de or tetralin,

@i7iret (1) p(fesinidem- 1 Meb erydimitazol-2-yl)-ethyl]-3-methyl-4-

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(thiomorpholin-3-on-4-yl)-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-3-methyl-4-
(piperidin-2-on-1-yl)-benzamide,

" N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-

([1,3]-oxazinan-2-on-3-yl)-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(piperidin-
2-on-1-yl)-3-triflucromethyl-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyi]-4-(1,1-dioxo-
[1,2]thiazinan-2-yl)-3-methyl-benzamide,

N-[(1 S)-1-(5-chloro-1H-benzimidazol-2-yl)-butyl]-3-methy}-4-(morpholin-
3-on-4-yl)}-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
([1,3]oxazepan-2-on-3-yl)-3-trifluoromethyl-benzamide,

N-{(1R)-1-(5-chloro-1H-benzimidazol-2-yl)}-2-methoxy-ethyil-4-(1,1-dioxo-
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide,

N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(morpholin-3-on-4-y!)-benzamide,
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chl oride, chloroform tetrachl oronethane, for exanple
at tenperatures between 5 0 and 250C, but preferably
bet ween 20 and 100C, optionakhy in the presence of a
condensati on agent such as phosphorus oxychl ori de,
thionyl chloride, sulphurylchloride, sulphuric acid,
p-t ol uenesul phoni ¢ aci d, net hanesul phonic acid,
hydrochl oric acid, phosphoric acid, polyphosphoric
acid, acetic acid, acetic anhydride,

i cycl ohexyl carbodiimde or optionally also in t
(BBb s Vi S a0t B-anAmise7ebs st CHSe a3l e ypropyl-3-

POt aSALHR A Marp Rl oheayitencufidsat ion 1 may

however PRV S 6 'a sol vent and/ or
condensation agent. Conpounds of general forrrul a (IV)

&8 bV gg%ﬁ%%&a*% 18 atzl[lrflt%a%l-%y[g& clfsmox l@%é(ﬂ-ﬁir—ﬂlethyl—4-
R7 agﬁc?éh&frﬁ@fn—il‘ﬂ—?)%éiﬁ%ﬁ%@ def i ned, Wit h conpounds

of general or nu R4 Z~-N-Q R 0 (XXV),
wherein R3, R4 and R5 are as herei nbefore defined, Q

57 g SR o il e oty -

gr oumethyFaY fHomghdlm-BlopcLyhasergafidé,bed in (e). (b) In
order to prepare a conpound of general formula -60- }

R3 4
(29) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-y)-2-methoxy-ethyll-3-methyl-4-
(thiomorpholin-3-on-4-yl)-benzamide,

(30) 3-chioro-N-[(1R)-1-(5-chloro-1H- ben2|m|dazoi-2-y!)-2—methoxy-ethyi]-4-
(morpholin-3-on-4-yl)-benzamide,

(31) 3-chloro-N-{(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-
(1,1-dioxo-[1,2]thiazinan-2-yl)-benzamide,

(32) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(1,1-dioxo-
[1,2]thiazepan-2-y1)-3-methyl-benzamide,

(33) 3-bromo-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyi]-4-(piperidin-2-
on-1-yl)-benzamide,

(34) 3-bromo-N-[(1R)-1-(5-chloro-1 H—benzimidazol-z-yl)-2-methoxy—ethyi]-4-
(piperidin-2-on-1-yl)-benzamide,

(35) N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-(furan-2-yl}-methyl]-3-methyl-4-
(piperidin-2-on-1-yl)-benzamide,

(36) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-3-methyl-4-
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Z\ NB R5 wherein R3 to R5 are as hereinbefore
defined, Z' denotes the hydrogen atomor 5 a
protective group, for exanplgsa Cl_5-al kyl oxycar bonyl
or benzyl oxycar bonyl group, and B denotes a group of
formmla H(RI), [ N~ R,(V) [ 1o wherein R7 and R8
.are as hereinbefore defined: i) transition

net al - cat al ysed coupling and cyclisation of a conmpound

of gqaqyx@L[1fquQ@aR.4_ﬂ3_bbﬁzm,l\D wherei n R3 denot es
a phenyl or heteroaryl group and R4 denotes a

hydrogen atom and R5 is as herei nbefore defined, with

T BB P I SR ol B2 kb
denot(gsmethyl-Rioxotoxezolidintpyl)-beoramidepl e an acetyl or

nmet hyl sul phonyl group, after which the protective
group i s cleaved.

(38) N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-phenyl-methyl]-3-methyi-4-
(morpholin-3-on-4-yl)-benzamide,

(39)  3-bromo-N-[(1R)-1-{5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4- |
(morpholin-3-on-4-yl}-benzamide,

(40)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-1-(thiophen-2-yl}-methyi]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

(41)  N-[(1R)}-1-(5-bromo-1H-benzimidazol-2-yl)-2-hydroxy-ethyl]-4-(1,1-dioxo-
[1,2]thiazinan-2-yl}-3-methyl-benzamide,

(42) N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yl}-2-hydroxy-ethyl]-3-methyl-4-
([1,3]Joxazepan-2-on-3-yi)-benzamide,

(43) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(4-(4S)-methyl-2-oxo-oxazolidin-3-yl)}-benzamide,

'(44) 3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-

(4,4-dimethyl-2-oxo-oxazolidin-3-yl)-benzamide,

(45)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(4-(4R)-methyl-2-oxo-oxazolidin-3-yl)-benzamide,

(46) 3-chloro-N-[(1 R)—1 -(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(4-(4R)-ethyl-2-oxo-oxazolidin-3-yl}-benzamide,
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5 The reaction sequence is conveniently carried out in
a solvent or mxture of solvents such as ethanol,

i sopropanol , glacial acetic._agi.d, benzene,

chl orobenzene, toluene, xylene, glycol,

gl ycol nononet hyl et her, di et hyl enegl ycol di net hyl et her,
sul phol ane, di nethylformam de, N 10

nmet hyl pyrrolidinone, tetralin, dinethylsul phoxide,

(}4\71) hyAgAR)chBEhdeo-1H-Bé oM dﬁzmﬂrylﬁwahbksﬂe da0ero-4-
or exanple at tenperatures between 0 and 250 but

pr ef émppolueamﬁ-yﬂcbmnmec conveniently in the
presence of transition nmetal catal ysts such as

bi s- (tri phenyl phosphi ne)-pal |l adi un(11)- chloride,

(83 - (W[4 ¢5-chlaextyH- benamwm—aewwe(wwazow ) ametig]-3-
bls(tr|e phln aIIadlurr(II) chl oride or
bi s- (Pethyl- Ecﬂ"}ﬂrﬂ ‘orﬁ‘eﬂ’yb §Nz@Mid’:1 1)- chl ori de and
optionally in the presence of a transition netal

catal yst such as copper([)-iodide, copper(l)-brom de
@9 c dwh(ﬁichlmoétl-&bena azahleyli-ar(fl Hy1metbylepyrazelsE e

? gt ?gﬁ%ﬁp{{]ﬁ; @%@]‘Iéﬁﬁﬁhﬁ 4. &f—%— 1PbESzamide,

di net hyl et hyl enedi am ne as well as optionally using an
inert gas 20 atnosphere (for exanple nitro

&0yord- chlcso—N-[»mﬁMy(ﬁacthI@m Hﬁdaem@glsaé@ra-yla%dm@th%-ethw] 4-
f la Y ~>R%
(1 1 RpRBub RGO R A psiRahide, 2T D, 2

defined and Y denotes a halogen atom a Cl 4-al koxy,

d - a-al kox 1 N r._a N Cl alkox NG . 4-al kyl -

&1 no ghRi N R T sciorutir tomneatiarar -V rmelioy-ethyil-4-
- 62- (%iréhy%o—pg/ﬁﬁﬂ)dln—zon -1-yl}-benzamide,

(52) N-[1-(5-chloro-1H-benzimidazol-2-yl)-thiophen-3-yl-methyl]-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

(63) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yi )-ethyl]-3—methyl—4-
([1,3]oxazepan-2-on-3-yl)-benzamide

(54) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyl)-4-
(piperazin-1-yl)-3-triflucromethyl-benzamide,

(65)  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yi)-3-methylsulphanyl-propyl}-4-
(morpholin-3-on-4-yi)-3-nitro-benzamide,

(56) N-(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-3-methyl-4-
(piperazin-1-yl}-benzamide,

(67) N-[(1S)-1-(7-chloro-imidazo{1,2a]pyridin-2-yl)-3-methyl-butyl]-3-methyi-4-
(morpholin-3-on-4-yl}-benzamide,
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wherein R4 is as hereinbefore defined and M denotes a
nmetal such as for exanple |ithium sodium or
potassium or a netal such asg7for exanple 5 magnesium
cadm um copper or zinc, wWth a suitable counter-ion,
such as for exanple chloride, brom de or iodide, or
al so a conbination of two netals, such as for exanple
magnesi um and copper, |ithium and copper 'or zinc and
copper, with suitable counter-ions, such as for

exanpl e cyanide, chloride, bromde or iodide, as well
e tautpnnrpi the enantigmaragthediagatnamersoiie miduresithergefiand the

[ ' jon of the conpounds thus

%% ﬁ%@%ggg%;%&%&%d'conveni ently carried out
in a solvent or mxture of solvents such as benzene,

| or obenzene,, .t ol uene, xyl.ene, glycoldi l.ether,
Wi Bersyoora e arenant anblicatis, Wbl pRpfcaR. the "Somer”,
%}téﬁ%hl%ﬁﬁé?“,“‘ﬁfﬁ _ eoh#er"]eéﬁﬁﬁt%ﬂ@,' cfirBP N acéBbtelor Mracemic

I met hyl sul’'phoxi de, methyl ene chloride, chloroform
nixtured lare defieed an éollavse tGorhpeurdsy ¢f the same empirical formula

TR e e M —
oriicRbiviB) yr PRl yReRl af8AgemenBeGhe \dtdisah e Aolédile are known

reagents such as Gignard 20 reagents, organolithium
aedgemess”. tsomars whickitiderd] the spatial arangemeni pf e atoms in

B B AR 8 L S G o gy

afrtheitatomb carzUmavuan t'ste astisdrhans” aBtieredisomens whith do not
ket ones forned after alkylation is carried out for
leehays as IAge-aRd MIFOnINR0e hPRMAROINEY AFR KPR ARe,

. e e} <} - »! .
YIRS B d SRR Rfich BERG 0N K5 ol IR BRE Mirfor
insaectoi ane afatheeasnkhawn ast"endntibmiers” . dhorasas asymasetric

e
&tdriplauh Yhabase Bf HBartorfatofe siibstiuteal byefur affeféptisibetituents,
of solvents such as ethanol, isopropanol, benzene,

thel melesulegyas Unerattribaterjehiied g ppd & RRIREE AHartiaResrs iggossible. An
HERASTIRL PSR b0 Bl S R/ aPERr s
stereorhyitteoThe absolutx sosfiguratiore Isadescaibed diy ragans of the
QreTEAR) (S e acd AEETENnl BLg gadlcation of the
sequence rules according to Cahn, Ingold and Prelog , or by describing the
rotation of the plane of polarised light as it interacts with the molecule, which is
referred to as dextrorotatory or laevorotatory (i.e. accordingly with (+) or {-) as
the descriptor). A chiral compound may occur both as an individual enantiomer
or as a mixture of the corresponding enantiomers. A mixture which contains

equal amounts of both enantiomers of a compound is known as a "racemate” or

"racemic mixture".

According to the invention the compounds of general formula | are obtained by

methods known per se, for example by the following methods:



-63- as Raney nickel, palladium palladiumcharcoal,
pl ati numor platinumoxide, in a solvent or m xture
of solvents such as ethyl ac&gte, ethanol,

i sopropanol, benzene, toluene, pyridine,

et hyl enegl ycol di net hyl et her, diethyl eneglyco

di net hyl ether, N G _5-al kyl norphol i ne, diethyl ether
tert.-butyl-nmethylether, 5 tetrahydrofuran, hexane or
@jcl olrexrdiee to prpare compeunt!s opgepenatfamudapound of
general formula R3 R4 Z NB RS 10 wherein R3 to R5
are as hereinbefore defined, Z1 denotes the hydrogen
atomor a protective grpap,f§or exanple a

C _5-al kyl oxycar bonyl pr yl oxycar bonyl group, and
B' denotes a group on£o H N (R8)n N 15 H, (X
wherein R8 is as herei nbgf ore”defined: coupling and
subsequent cyclisation ofR®a conpound,of genera
formula 20 H(R')n H2N H (XI) -64J( erein n and R8
are as hereinbefore defined, with a conpound of

general _ foryul a 1
5 wherein R® to R® are as hereinbefore defined and Z' denotes the hydrogen

atom or a protective group and B' denotes a group of formula
H
+< (R®),
R’ , ()
10 wherein R".and R® are as hereinbefore defined:

cyclisation of a compound of general formula

L7
R L (IV)
15
optionally formed in the reaction mixture

wherein

R®to R®, R” and R® are as hereinbefore defined and Z' denotes the hydrogen

20 atom or a protective group, after which any protective group used is cleaved.

The cyclisation is conveniently carried out in a solvent or mixture of solvents
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R3 Ra r i Z\N Za (XII) 5 wherein R3to R5 are
as herei nbefore deflned Z1 denotes a protective
group, for exanple a O__S-asgyloxycarbonyl or

benzyl oxycar bonyl group, and Z4 denotes a nucl eofugic
| eavi ng group, for exanple a chlorine, brom ne or
iodine atom a tosylate, triflate or nesyl ate group,
after which the protective group Z~ is 1o cl eaved by

suehhmdsthknolwWsobrapariohegthdibleacdtieraid, 'meﬂa,octhlmbenzene
sequence i s convenlently carried out

tﬁiweréyla'ﬁe dytalplycolnapnemathyigingr, di@%hy!aﬁﬁtﬂg?vcﬂmeﬁw'ether
. ycogpéfkﬁh rﬁ@?@ta ﬁ < t@;@hﬁ,ﬂ&ﬁ%wwbm&, meHyRR
dhil@idey |oa|mgﬂoymota|iamm9mrma fa@mmemtempemme between

@%H‘E?gﬁ eédt%%%ﬁr@)ﬁ 239&\%46?%!5 ‘m {1 S ir?rh HS'S presence

df%r Eotiitnanac® banesuth A% ﬁllfuﬁ&lﬂhor@é. b drmel #ibAR. chloride,
5-a|kyInDr hol i ne, 5 alk%ﬁ perldlne
e

sulmhurslcblqnylepwlpburmaﬁd ptieluenasulp acisl, methaaesyiphonic

%cff@;@pg%tﬁ@ uﬁ) eg@geﬁﬁﬁpﬁ)&lc%‘g&%ﬁ}ﬁh@ﬁﬂ% g@gcacéﬂbt acid, acetic

frnydede eNINicyTléHexylvaetsedivsidefor b@ﬁeﬁalbjualbo aﬁthe presence of a
pot assi um car bonate, sodi um carbonate

BIShrATRABEHHMethBYIdg i nAta M- eﬁub'ét@(@@ %scﬁv&wﬁat'on
ok 8 AT BEEURHOU S okl A g fldoton apent
I

to prepare a conpound of general fornula -65- 0 R2

éorgpoﬁ\nds of general formula (1V) may be obtained by acylation of compounds

H,N
HN

|7

R (XXIV),

of general formuta

wherein n, R’ and R® are as hereinbefore defined, with compounds of general

formula

R0 v,
wherein R®, R* and R® are as hereinbefore defined, Q denotes a halogen atom
or a hydroxy, Cq.4-alkoxy or Cq4-acyloxy group and Z' denotes a protective

group, according to processes described in (e).

(b) In order to prepare a compound of general formula
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R~ (X111) wherein A, Rl and R2 are as hereinbefore
defined and Q denotes a hal ogen atom or a hydroxy,
Cl_4-al koxy or Cl4-acyl oxy g60up: 5 i) nucleophilic
substitution of a conpound of general fornmula A - H
, (XI'V) 10 wherein A" denotes a 5- to 7-nenbered

cycl oal kyl enei m no group as nentioned herei nbefore
under the definition of A at the aromatic group of
general formula RZ\ Z2 IF 1 / R (XV) 15 wherein R
and R2 are as hereinbeforg dgfined and Z2 denotes the
nitrite group or a d SRyl koxycarbonyl group, and
subsequent saponi fi caljon .the nitrile or

Cl. 5- al koxycar bonyl gro Z2Band optionally further
reaction of the resultggg car boxyl aroup to forma
reactive carboxylic acid 20 derivati® of general
formula All. The nucl eophilic substitution is
conveniently carried out in a solvent or mxture of

WIRRrea R ts RE Aréias dlehsinbéforé aéﬁﬁéw@Qienowﬂﬁﬁdegen atom or
chl or obenzene, toluene, xylene, gly

agpwmtmer@rpnm for psamplg aﬂxwr@hﬂgxmmm Rgnaylpgycarbanyl

G ) MR ol g o1 romey etal o

chloride, chloroform tetrachl oronethane or N-ethyl-
di i sopropyl am ne, N Cl1_5-al kyl nor phol i ne,

N-Cl _5-al kyl pi peridine, N 5-alkylpyrrolidine,
triethylam ne, pyridine, exanpl e at tenperatures
bet ween -30 and 250 ' er at?sl y between 0 and
150C, optionally 57% ()i he presence of
bases such as pot assi uNTarbehat e, sodi um car bonat e,
potassiumtert. - but o>§7de sodi um et hoxi de, potassium

wherein R” and R® are as hereinbefore defined:

i) transition metal-catalysed coupling and cyclisation of a compound

of general formula

NHR® )y

wherein R® denotes a phenyl or heteroaryl group and R* denotes a
hydrogen atom and R® is as hereinbefore defined, with a compound of

general formuia

z , (VI
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hexanet hyl di si | azane, sodi um hydride or [ithium

di i sopropylamde. fi ii) trqn3|t|on nmet al - cat al ysed
coupling reaction of a co und of 10 general fornula
A- H, (XIV) wherein A denotes a 5- to 7-nenbered
cycl oal kyl enei m no group as 15 nentioned herei nbefore
under the definition of A at the aromatic group of
general formula R2 Z2 Z3 R~ (XVI) } 20 wherein Rl
and R2 are as hereinbefore defined and Z2 denotes the

gle:]&\il'lgg igiRTieas herdi fé’eﬂiéfﬁé&l eanlitingenajes agprategtiyagroup,

I’ ne, brom ne di ne a

tri fehadarapiewn acetyl crubstiylsairh ogygafm% @ﬁ?{n%’ﬁrcg?( h?he
nitrile or Cl-5- ald:? \%/ rbonyl group Z2 and optionally
f ur tpvetectiv@ 8feWh's resul ting carboxyl group to

forma reactive carboxylic acid derivative 25 of

general formula All. The reactio f
Tﬁéféé&@nmahuenca&mm@mefﬁ\y ‘%ﬁr")ﬁcﬂp'é J%@%ﬁéﬂsm%%m °

as benzene, ’ drd ede
sQlV%mtﬁﬁZucgtq,%eqt alfl%r{ bpﬁtﬁaﬁ&? grlréétﬂélréﬂéf rapdd)beemzedeoxane,

%or?c}nqgt%ylether
NP doneoor, s |
drétmemwuﬂdémwétwné«a n‘m'ﬁ %%ﬁ‘%"‘ﬁ@n@?‘ﬁ'g?‘% n,
L | uipeoxide energ
n@ﬁﬂqﬁBY‘?/r‘é'&qisu %Eg{%@ﬁgl or exarrpl e Qg?m?e 1, 0 and
EE}B ) dr&@traﬂﬁio&ﬁﬂéthabetfopeéﬂ@%ﬁﬁvega eralres) Eﬁ\ga% f
L et ce o
25666 bumr;?é}éﬁg' bhiptn 20, At LA6°E5 S0Ffefonty BTTlelpresen
Charcoal ﬁ? a‘ﬁg gh&ﬁ‘ééw(tnphenylphosphlne) palladlum(ll)
Crphen

6rﬂ<?rﬁi %éﬁ ﬁcwmmhl nilEmyFatipe: bis-tiety-

i d it
pdmalpgmq)m@gﬂzhum{hgﬁﬁt%ldaﬂrw tggi tdl;}l?lzd))w?r:ﬁ)r?aua ium(H)-

chloride and optionally in the presence ofa transutlon metal catgl st smcﬁ as
copper(l)-icdide, copper(l)-bromide or copper(l)—acetate and conveniently in the
presence of a base such as tetramethylguanidine, tetramethylethylenediamine
or N,N- dimethylethylenediamine as well as optionally using an inert gas

atmosphere (for example nitrogen or argon).

it} alkylation and subsequent reductive amination of a compound of

general formula

R’ | , (VIID)

i halogen
wherein R’ and R? are as hereinbefore defined and Y denotes a 9

atom, a Cy.4-alkoxy, C+-alkoxyamino or a N-C-alkoxy-N-Cis-alkyl-

amino group, with a compound of general formula
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)- tricYcl ohexYl PhosPhine)-P QGalladiumll-chloride,
bis (triethYl PhosP~ hne ( palladiun(ll)-chloride,

bi s-(tri-o-tolyl phosphine)-pgd.adiun(l!)-chloride,
optionally 10 in the presence of |igands such as

tri phenyl phosphine, tri-o-tolyl phosphine, tri
tert-butyl phosphi ne,

1, 3- bi s- (di phenyl phosphi no) - pr opane,

2,2 -bis-(diphenyl - phosphﬁnomrl,l';gkpaphthyl,

1,1 - bi s- (di phenyl phosphi no) -ferrocene, xantphos, and
conveniently in the presence of a base such as sodi um

o B MRS g5 B G uchas o
but y| ekarmpleyithisin, aodaine or potaaskinyor a metal such as for example

hexanet hyl dj si |l azane, |ithi diis (| am de, .
pot asEGREEHD SRR, GRPRATH 2436, WEHbe cSUieblss Fatipter-ion, such
car boé‘@f(ﬁ’ ot ;tﬁﬁ ShitAden Bﬁﬂﬁ'iﬁ% &r 608k U5 A¥d 5 Gnbination ﬂf two

optional Ty I'n"the presénce of —a conplexing agent suc
as 18metalsysiGheasfor exampde magnesiony and eopper, lithiwg and copper

i nert_gas at mosphere (for, anpl e ni.trogen or .argon

and GBABR ANAPARRGE I SIBE fPwter idrc, S 86 GeEMple
OXI da&y&ﬁdé’,fcrﬂoﬁd@,'m@hiﬁé SNBHINeN 8s Wl 4 GrésHing ¥bRRIning
of general fornmula R2 2 All 25'R (XVIl) = wherein A
denot eynhingtions tereehisadstibsepueatiugtivel gpination of the

subst | - oxq-.cvcl.oal kyl enei m ne group as

ot 1 ShS s SRS aerL hee defi it on of A Rl
and R2 are as herei nbefore defined and Z2 denotes -68-
t he carboxyl group, and optionally further reactin

fbe ﬁi'@/'ﬂt@&'ciﬁiG@@VeB'ﬁf‘ﬂY)@me@ Q4 iy ARyl OF ixigre 85 Y%.'T(')ts
GUTHD Btdne, L pRRR AL oo SO hafiEASaher
dietioylermglyduidiaietbgéthes, suiplolane, dimedkylforesmide, N-
B R
chloroform, tetrachloromethane, diethyl ether, tert.-butyl-methyl-ether or
tetrahydrofuran, for example, at temperatures between -100 and +100°C, but
preferably between -100 and 30°C, with alkylating reagents such as Grignard
reagents, organolithium reagents, Gilman or Knochel cuprates which may be
produced by methods known from the literature, optionally using an inert gas
atmosphere (nitrogen or argon). The subsequent reductive amination of the
ketones formed after alkylation is carried out for example by reaction with
ammonia, hydroxylamine, alkoxylamines, primary amines, hydroxyl-alkylamines
or alkoxy-alkylamines followed by or accompanied by reduction, for example
with hydride donors such as sodium borohydride, lithium aluminium hydride,
sodium cyanoborohydride, sodium triacetoxyborohydride or diisobutylaluminium
hydride in a solvent or mixture of solvents such as ethanol, isopropanol,
benzene, toluene, pyridine, sthyleneglycoldimethylether,
diethyleneglycoldimethylether, N-alkylmorpholine, diethyl ether, ferf.-butyl-
methylether, tetrahydrofuran, hexane or cyclohexane or by hydrogenation

optionally under pressure and conveniently in the presence of a catalyst such



S

oxi dation of a methyl ene group adjacent to the
nitrogen is carried out for exanple wth oxidising
agents such as potassium perggnganate, potassium
chromate, potassium di chromate, chrom unm(VI)oxide,
mercury (11)chloride, 1o seleniun(lV)oxide, |ead
(I'V)oxide, lead (I1,1V)oxide, potassium
per oxononosul phat e, hydrogen peroxi de, sodium
- FdKde® ' ' et 6F pRtinum oxide, in a
3 RARY A BRI BT Tiltidh LRErool, PRARGM 8o
salberttar rixtire @f isdvenGua aeathyhacetale; Ipthanal.dsopropanol,

osm um(YI.11)oxi de. vanadi ung| [ Ly d

SeRaiie, Puets; RorEing. SRR Hvet FtheBy BRI bighyeigiyeol
SitlBYIBR, MOLLaRyRiorpASlirss disthyisther terasbutgimethylether,
formtc acid, acetic acid, ethyl acetate, benzene,
tejnahyitirpfuram, bexaneaeeYRIPREXaPR! or of or m.

tetrachl oronet hane, optionally under 2- phase
conditions in the presence of a suitable phase

(o) ansinedrdeAtcapieplare s Congountiof genengdfermula

t et rabut yl ammoni um chl ori de, tetrabutyl amoni um

brom de, benzyl-triethyl-ammonium chloride or
nethyl-trioctyl-annoniungehl ide, 20 optionally in
the presence of an acid as acetic acid,
hydrochloric acid, hfdco i-c acid, sul phuric acid,
phosphoric acid, sodiun1Hydr en sul phate, sodium

di hydrogen phosphate andgr®r a base sych as sodi um

hydr oxi de, potassi um hydroxi de, a a, pyridine,
pot assi um phosphat e, di potassi um hydrogen phosphate.

or sodi um ac5et ate at tenperatures bﬁt ween -30 and 25
@hecin Ritto R sdrerasphereinbefererdefingd dZ 1 demptesdhe bydipsen atom or

PR Bisthe Bt Riap B ) SASHs BTN B Rdarbony
R, and(E)dendlt a giug sffoahilzon met al - cat al ysed
coupling reaction of a conpound of 30 general formula

A- H, (XIV) -69- wherein A\ denotes a 5- to
7-menbered, optionally sulpgtituted 2-oxo-
cycl oal kyl enei m no group gs nentioned herei nbefore

under the definition ,.0f at the aromatic group of
general formula MN (R®)
N/ / n .
H LX)
wherein R® is as hereinbefore defined:
coupling and subsequent cyclisation of a compound of general formula
H
~
| P (R%),

H,N
H , (X3
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RZ z2 Z3 R (XVI) [ wherein R and RZ are as
her ei nbefore defined and ZZ denotes the nitrile group
or a Cl_5-al koxycarbonyl grogp _and Z3 denotes a
chlorine, bromne 10 or iodine atomor a triflate
group, and subsequent saponification of the nitrile
or Cl_5-al koxycarbonyl group Z2 and optionally further
reaction of the resulting carboxyl group to forma
\é/ r? H%ﬁ"’l"i‘bﬁ?@’éé RerRibioy defedy @ith ¥ cEHRp&imd of general
ormu 15 The reaction is expediently carried out
formalasol vent or mixture of solvents such as benzene,
tol uene, xyl ene, tetrahydrofuran, dioxane, diethyl
ether, tert.-butyl- nethyl-ether,
ethyleneglycoldlnethy %t@f
dlethyleneglycoldlqeth her, sul phol ane,
di met hyl f or mam de, ZN l'idinone, tetralin,
di met hyl sul phoxi de, t hyl{ene | oride, chloroformor
t et rachl or onet hane, fRY 2@ exanpl e at Q@ eratures
bet ween -30 and 250C, but preferably b en 0 and
200C, convenlently in the presence of transition netal
catal ysts s

whereik Rs 1¢ ﬁ ,qgﬁ @ﬁ)he‘g@gaggiqrﬂ gefinag, |%Oqlqn9(t@§ a protective group, for

S5 RAISREER Ol OB k. g 7 dents
r(dcriécpfhgmdéafmg Mm);epmrqamHEMhlmhnemmmlmFr |o|§i|ne atom, a
|
(@it AR O SPRIATE QB U TIes RGNS BrOLTP icauS 2
Absvdd B* nisthd @ Mha® B ) tBadtbrdi un(l 1) - chl ori de,

optionally 1n the presence of |igands such as
tri phenyl phosphi ne, tri-o-tolyl phosphi ne,

t'&? [ﬁt?gii'tg[‘pﬁ%géh% %fgogi%gl!aerpily%a?ﬁéd out in a solvent or mixture of -

sbivent8issich dﬂsn’(?aévlemhmwmsopbophnbl bénlaepél,tdmdarobéniéne toluene,
bi s- (di phenyl phosp ferroc xagh r for

@mﬁngéyqqh Q*ﬁ@'ﬁ*ﬂ@@ﬂ@é‘%ﬂ'ﬁtﬂ w‘m &@tﬂeat al yst
(A r r Iphoxid

i i RRAGE Ve Riie§oidRBRE ety difictiydiiphowids,
wlﬂﬂamlanembtlwshena ehlordes tdhjenglcarm, deimc;hloromethane or N-ethyl-

etrane let ene mn

Rheremaring MCar RO dhathe YR calkylpineriding,
Nf(?&eélkﬁpﬁroﬂdlﬁé,slﬁem%émﬁ‘fé, pyridine, for example at temperatures
between -30 and 250°C, but preferably between 0 and 150°C, optionally
conveniently in the presence of bases such as potassium carbonate, sodium
carbonate, sodium hydrogen carbonate, potassium-fert.-butoxide, sodium

ethoxide, potassium hexamethyidisilazane, sodium hydride or lithium diiso-

propylamide.

(d) In order to prepare a compound of general formula
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5 sodi um net hoxi de, sodi um et hoxi de,
sodiumtert.-butoxide, potassiumtert.- butoxide,
sodiumtert.-butyl di methyl -sgkanoate, potassium

_hexanet hyl di si |l azane, |ithiumdiisopropylam de,

pot assi um car bonate, rubidi um carbonate, caesium
carbonat e, potassi um phosphate, sodi um hydri de,
optionally in the presence of a conplexing agent such
as 18-crown-6-ether and cormyeniently using an inert 10

optional |l y under presk
Acylation/sulphonyI.F
of general formulaR2. 22 H2N 15 R (XVI1I) wherein Rl
and R2 are as heréinbelore defined and Z2 denotes the
nitrile group or a G g5-al koxycarbony|l group, with a
compound of general formula 20 Z44 JhX , (XI'X)
wherei n E denotes a carbonyl, oxycarbonyl, sul phonyl
or a sul phanoyl group optionally substituted at the
whénsrgApRAand R heretbelsrerdsfiond maidd® denGletom balegen
%qchl orbn&r, br8rri n%?(r [ %Si ne iat om or an anhydri de,
MEOIA RYINPX%r “beRZGEY CR2FR ' BYHIBYBr E and G
toget her denote an isocyano group and Z4 denotes a
nucl eof ugi ¢ | eaving group, for exanple a chlorine,
br oniihe omtictediphiicaubstitudionef vl canepound of ganerakformuyla
nmesyl ate group, and n is a nunber between 3 and 5,
whi |l e individual nethylene groups according to the
description nmentioned hepeirtpef ore, ivyay additionally

be substituted or replaced by heteroatons, and-
subsequent intranol ecul ar cyclisation by al kyl ation of

the apidbReA o188 5- to 7-membered cycloalkyleneimino group as
mentioned hereinbefore under the definition of A, at the aromatic group

of general formula

R V)

wherein R and R? are as hereinbefore defined and ZZ denotes the nitrile
group or a Cq.s-alkoxycarbonyl group, and subsequent saponification of
the nitrile or C4.5-alkoxycarbonyl group Z2 and optionally further reaction
of the resulting carboxyl group to form a reactive carbokylic acid

derivative of general formuia XllI.

The nucleophilic substitution is conveniently carried out in a solvent or mixture
of solvents such as ethanol, isopropanol, benzene, chlorobenzene, toluene,
xylene, glycol, glycoldimethylether, diethyleneglycoldimethylether,
dimethylformamide, N-methylpyrrolidinone, tetralin, dimethylsuiphoxide,
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5 whil e cleaving the nucl eofugic |eaving group Z4,
foll owed by saponification of the nitrile or

G - 5-al koxycarbonyl group Z2ggnd optionally further
reaction of the resulting carboxyl group to forma
reactive carboxylic acid derivative of genera
formula XIl11. 1o The acyl ati on/ sul phonyl ation is
conveniently carried out in a solvent or mxture of

Subbivsianes, rgthylar drodds ahlarbformg betrachiherontatharemor N-ethyl-
xyl ene, gl ycol di net hyl et her

diiseprapviaraigey Lot as-atyippmheline, MiGrscalyliPberdinede, N-
2 RIS B4, bl B et

bettvean kB0 code23046e but\preférablycheteepn Gpgnd ADOH;, didionally
N-Cl 5-al kyl norpholine,, N-Ci 5-al kyl pi peridi ne, )
qereenisrly Ky I8 plESRNEF BEbSSEs suithas RS, eftiate, spgium
&fBORALS ﬁétatssmﬁr@f.m&éxseé,t IRMiIm-eIRoABE, P&assiunput
preferably between 0 and 150C, conveniently in the
mexesratbydisilabans sodiin hyddde gr lithivra dilseprepilarzigene,

p- di met hyl am nopyri di ne, potassi um carbonate, sodium
carbonate, potassiumtert.-butoxide, sodium nethoxide,
sodi yin 20 teirtiondeetil-catiysed coupling veagion ofdeéompound of
subsequent intranol ecul ar alkylation is conveniently

car r igemesfformula sol vent  or nixture of solvents such

as benzene, chl orobenzene, tol uene, xylene,

gl ycol di net hyl et her, di et hyl enegl ycol di net hyl et her,

di met hyl f ormam de, 25 di wethyl sul ph@dMie, sul phol ane,

net hyl ene chl ori de, tetrachl oronet hane, N

et hyl - di i sopropyl am ne, N-C _5-al kyl nor phol i ne,

N .ClJuﬁieﬁleWApdlé}ﬁftéQ L2 .to 70mEmberad byéleﬁﬂ(?!@hbﬁhiﬁ&group as
triethylamne, pyridine, for exanple at {enperatures

bet waaentid®dinereitefrenindesthe detimlign béAwsttheoargmatic group
150C, fcohver]ifentI% in the presence of bases such as
pyri ALENeRfaMIA i ne, pot assi um carbonate, 30

sodi um car bonate, potassiumtert.-butoxide, sodium

nmet hoxi de, sodi um et ho>§i de, sodi um hydri de, potassium
hexamet hyl di si | azane oRY{ it hi up?# diisopropyl am de.

-72- vi) carbanoyl ati on yea formation with a
conpound of general fo

R’ , (XVI)

wherein R' and R? are as hereinbefore defined and Z* denotes the nitrile
group or a Cqs-alkoxycarbonyt group and Z2 denotes a chlorine, bromine
or iodine atom or a triflate group, and subsequent saponification of the
nitrile or Cy.s-alkoxycarbonyl group Z2 and optionally further reaction of
the resulting carboxyl group to form a reactive carboxylic acid derivative

" of general formula XIil.

The reaction is expediently carried out in a solvent or mixture of solvents such
as benzene, toluene, xylene, tetrahydrofuran, dioxane, diethyl ether, ferf.-butyl-

methyl-ether, ethyleneglycoldimethylether, diethyleneglycoldimethylether,
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RZ2 Z IiN50R, (XX) -,, wherein R and R 2 are as
her ei nbefore defined and Z2 denotes the nitrile group
or a Cl_5-al koxycarbonyl graugg.-and which may be

obtai ned by nmethods known fromthe literature from
conmpounds of general formula 10 XVIII1, for exanple by
reaction with phosgene in toluene, with a conpound of
general formula Z4 nE (XXI) 15 wherein Z4 denotes a

BURhSRINe) dimbegifomaargidey pi-mithylsyreotidireorie, téttalin, denethyl
brom ne or iodine atom a tosylate, triflate or
sehRide, mhwengﬁbloededglﬂefcgemor%f romgihanpg, der example

gﬁ ﬁg&%@%@%&? d ) B 28 qs Bt ;ﬁefévm%et@sé%%d% 50°C,

e | ndr Vi ‘ene 'groups- nay
addvéniently Inythbq:resamxat mfttnansntlcacmetai |cagaiysis Bbeh as nickel on

PR RYaIRB I HRTIoR. ReyAen herson) Trags-4pbrrdpRoRaT e
?Ellécﬂlﬁﬁ(ﬁ) ttﬁ@&ﬁﬁeni’%ﬁbﬁeé‘ééf@ﬁéﬁ&pbﬁﬁilﬁméﬂ)ﬁ%Wéﬂl@m(lI)acetate

eavi n saponi fi cat | on of

patlaaillJm(H)chloIldE'q bi&@ﬂmphw||anUm(U)-©bbrldﬂabIBy

(8o R Fpd BByl Rhlohac PolibuBhRsube: .

banasbm(M-thioA8e This-(FR6aaypnbephias)-ballsimen)-cilblide, optionally

carried out in a solvent or mxture of solvents suc
astwﬁﬁece ehligansisesuchras tripbpndrbOSBRING 8, &tolylphosphme tri-

]
bhbsﬁhmo) 1cll —dmdp}itlwl nhDMBleptFnyMobﬁlmeo) -fartdognengantphos,
or onet hane

lorid rm tetrach
REaoyvatientie 1 By REReRES OG BASS SUPR 76 RGN Mefboxide, sodium
Rifokids, sodium-tert.-butoxide, potassium-tert.-butoxide, sodium-fert.-

butyldimethyl-silanoate, potassium hexamethyldisilazane, lithium
diisopropylamide, potassium carbonate, rubidium carbonate, caesium
carbonate, potassium phosphate, sodium hydride, optionally in the presence of
a complexing agent such as 18-crown-6-ether as well as conveniently using an
inert gas atmosphere (for example nitrogen or argon) and optionaily under

pressure.

iii)  Selective oxidation of a cycloalkyleneimino group in compounds of

general formula

AI
1
R L (XVII)
wherein A' denotes a 5- to 7-membered, optionally also substituted,

2-oxo-cycloalkyleneimine group as mentioned hereinbefore under the

definition of A, R' and R? are as hereinbefore defined and Z2 denotes
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al kyl pi peridi ne, N-O _5-al kyl pyrrolidine,

triethylam ne, pyridine, for exanple at tenperatures
bet ween -30 and 250C, but prefgerably between 0 and
150C. 5 The subsequent intranol ecul ar al kylation is
carried out for exanple analogously to the nethod
descri bed under v). vii) cyclisation netathesis of a
conmpound of general formula 2 RZ2 E~ No R 10 ,

(XX | thevdzrbexyl g%tgﬁIﬁﬂtd%’t@h@lly‘ﬁjrthyide@alr@etﬁcfbnﬁ@i'eactlve
her ei nbefore, Z2 denotes a nitrile

G _5-¢ exyl@aa%ﬁlyrw@twec%frgﬁn@w fgrrau\@ X denot es an

am nocar bonyl, am nosui phonyl or am no group

optionally substituted 15 according to the description
ﬁbetréant'mm dfexr edmpeiiad of generatfortmoley Xiibobtageldfopayample by the

tﬁf&% 533 RS RicHRTP s iorsnuharh Ak Shetds: & CycierkvieReino
L@ efrchngénd’!é‘éT‘ﬂPer dr@ﬁyg YRRIP, bo fitth t%e%n‘é‘épﬂﬁdm@%ctam by

i ned a sequence of ~al kylation and acylation
sxndptrmpf amaihytenegrmaglja@enbw ﬂtemrtm&mswamedmut/\iqr h

SReetiplen Y LD BISHE RLER B aslEeslEm R onRaf! potassium

clrohfute dp&hs@@ﬁ@dibﬁtdﬁ?éteoau@fmbﬁl@v nokide| mefury (Ii)chlonde
Cl_5-al koxycar bo&/@égrou Z2 and optionally further

selapium(hV)exiden tead (¥ oxiden dpachtbldioxidgr prips$idmobt ai n a
PGB PP, My Kb RS ponaty i e
me‘sehb@af a s%tabbm@alystrﬁdch asambkelcll)obbnde cobaiigll)chitride,

RihaunalSopude, osmuumenionds i roriy A Snaeeimyie
Srteg%hce bfBlcroWH therBichs f8-BRwn-67 i a solvent or mixture of
solvents such as water, formic acid, acetic acid, ethyl acetate, benzene,
pyridine, dichloromethane, chloroform, tetrachloromethane, optionally under 2-
phase conditions in the presence of a suitable phase transfer catalyst such as
for example tetrabutylammonium chioride, tetrabutylammonium bromide,
benzyl-triethyl-ammonium chloride or methyl-trioctyl-ammonium chloride,
optionally in the presence of an acid such as acetic acid, hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, sodium hydrogen sulphate,
sodium dihydrogen phosphate and/or a base such as sodium hydroxide,
potassium hydroxide, ammonia, pyridine, potassium phosphate, dipotassium
hydrogen phosphate or sodium acetate at temperatures between -30 and
250°C, but preferably between 0 and 150°C. For example this reaction may be
carried out as described by J. H. Markgraf, C. A. Stickney, J. Heterocycl. Chem.
2000, 37(1), 109.

iv)  transition metal-catalysed coupling reaction of a compound of

general formula

A'—H , (XIV)
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tetrahydrof uran, di oxane, glycol di nethyl ether,

di et hyl enegl ycol di net hyl et her, di net hyl f or mam de,

N- net hyl pyrrol i di none, tetralgon, di nethyl sul phoxi de,
sul phol ane, nethyl ene chloride, chloroform

tetrachl oronet hane, pyridine, in the presence of a
cat al yst such as '

benzyl i dene-bi s-(tricycl ohexyl phosphine) 5

di chl oro-rut heni um (1st generation G ubbs catal yst) or
benzyl i dene,[ 1, 3- Di L4, 6-trineth hepyl ) - 2-.i

daz oA PErem Al denminR et o dhmeraeaen SRHERgY sUbsTitEd 2-oxo-
hexy! QResmyIaRining Pﬁﬁ‘]p‘% reifloB8d BERLINITOAS URdAST the definition
cat al yst) f'or exanple at tenperatures between -30 and
250C, ofutat ghe beoradlic gspeicgergralfarmgleC, conveniently
under an inert gas atnosphere, for exanple argon. 10
(e) In order to prepare a conmpound of general fornmula
OR~/RA RZXI~A/l RBgR(X)a L) 15 wherein A, B and
Rl to R5 are as hereinbep fined: acylation of a
corrpound of general fori R3kR4 ZEN' 'B 15 R
"(I'l) 20 wherein B ang L0 R5 are as herei nbefore
defined and Z' denot®£s thg§ hydrogen atom with a
carboxylic acid or a reactyive carboxylic acid
derivative of general fornula 25 r -75- Xy

wherein R' and R? are as hereinbefore defined and Z? denotes the nitrile
group or a Cys-alkoxycarbonyl group and Z2 denotes a chlorine, bromine
or iodine atom or a triflate group, and subsequent saponification of the
nitrile or Cy.s-alkoxycarbonyl group Z2 and optionally further reaction of
the resulting carboxyli group to form a reactive carboxylic acid derivative

of general formula XII.

The reaction is expediently carried out in a solvent or mixture of solvents such
as benzene, toluene, xylene, tetrahydrofuran, dioxane, diethyl ether, ferf.-butyl-
methyl-ether, ethyleneglycoldimethylether, diethyleneglycoldimethylether,
sulpholane, dimethylformamide, N-methylpyrrolidinone, tetralin,
dimethylsulphoxide, methylene chloride, chioroform or tetrachioromethane, for
example at temperatures between -30 and 250°C, but preferably between 0 and
200°C, conveniently in the presence of transition metal catalysts such as
tetrakis-(triphenylphosphine)-palladium(0), tris-(dibenzylideneacetone)-
dipalladium(0), palladium(fl)acetate, palladium(ll}chloride, bis-
(triphenylphosphine)-palladium(il)-chloride, bis-(tricyclohexylphosphine)-
palladium(ll)-chloride, bis-(triethylphosphine)-palladium(ll)-chloride, bis-(tri-o-
tolylphosphine)-palladium(ll)-chloride, optionally in the presence of ligands such
as triphenylphosphine, tri-o-tolylphosphine, tri-tert.-butylphosphine, 1,3-bis-
(diphenylphosphino)-propane, 2,2-bis-(diphenylphosphino)-1,1'-dinaphthyl, 1,1'-

bis-(diphenylphosphino)-ferrocene, xantphos, or for example in the presence of
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R2 t 1 Q AR, (X111) wherein A, Rl and R2 are as
her ei nbef ore defined and Q denotes a hydroxy or
Cl.}-al koxy group, a hal ogen7gt-om or an acyl oxy group.
5 The acylation is conveniently carried out with a
correspondi ng halide or anhydride in a solvent such
as net hyl ene chloride, chloroform carbon

tetrachl oride, ether, tetrahydrofuran, dioxane,
dtransition methLetalysesettoas toppex(l)- laﬂmimtdmpbédi)qmdde or

sodi droxid | uti I I t
e Lt TR
tbﬁ%l?{lﬁuﬁrﬁdﬁ@t ¥RRimetBQlefifenetiffindbrpref erably at

tenper atures tween -10 and 160C. The acyl ati on may,
dzmaélvsdethywngdlaﬂune andi eahveniently imthenpreseaee atadase such as

ARl et s R0 SR en oSGt e lactide (o dlumtert-

Bitokige bsddilimcieHobatyidinritieyl-silaheaue! E@tbb@iﬁrrﬁﬁexamethy}d|S|Iazane,
trlnethylchlor03|lane hydr ogen chl ori de, sul phuric

Iieium digaprepidamidsh ertassiim earkonate.quhisium saepprate] caesium
%ﬁ'wra? S ygﬁi%%g@lyfp%%pgﬂéé’ ré&é@ammﬁag O5torRRP i HeSresence of

rm

dNcdinplaxire) afentysuchrasot-crovirehethedamak yemaiently ukingan inert
1- hydroxy-benzotriazole, N, Mcarbonyl diim da

ol e,

B eraxffer example. NiFGIRN RFWQW'})@P é’rPé'PH?ﬁ HPERH RfgSsure.
tetrafl uoroborat e/ N-net hyl nor phol i ne,
O (benzotriazol -1-yi)-N, N WWtetranet hyl - uroni um
t et r af)l uorAdylatiandsulphartyiationi arcbalkplatiba e acompound of general
foﬂﬁeﬁt af | uorophenyl -N, N, N, N -t et ramet hyl ur oni um

uor ophosphat e/ tri et hyl am ne,
N, Wt hi onyi di i m dazol e or triphenyl phosphi ne/ carbon
tetrachl oride, at tenperatures between -20 and 25

200C, but preferably at t r at upes between -10 and
160C. O her nethods of am pling are descri bed
for exanple in P.D. Bailey . Collier, KM Mrgan
i n "Conprehensive Funq_tli oup I nterconversions",

1

R , (XVIIN)

wherein R and R? are as hereinbefore defined and Z2 denotes the nitrile
group or a Cq.s-alkoxycarbonyl group, with a compound of general

formula

z“/HRE/G

» (XIX)

wherein E denotes a carbonyl, oxycarbonyl, sulphonyl or a sulphamoyl
group optionally substituted at the nitrogen atom as mentioned
hereinbefore, G denotes a chlorine, bromine or iodine atom or an
anhydride, Ci.5-alkoxy or benzotriazoloxy group or E and G fogether
denote an isocyano group and Z* denotes a nucleofugic leaving group,

for example a chlorine, bromine or iodine atom, a tosylate, triflate or
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-76- Vol . 5, page 257ff., Perganon 1995. (f) In order
to prepare a conpound of general formula (I1), (XXIV),
(Vir)y, (viil), (Xt) or (XXkI4), wherein A, B and R

to R7 are as hereinbefore 5 defined and R8 denotes a
C2. 3-al kynyl group which is linked to the aromatic
group via the carbon atom and which sinultaneously
carries the triple bond, froma correspondi ng
conpomedylategeiup, BAd das el mamber betaiene3 and Bodihile irdividual

or thetrlflate boric acid oric acid ester grou
1o t rAct e OroMPSIaceRt Pg&fb&%&ﬁﬂmﬁ@n mentiongd f@rre'agefore

CO”DOM%? a‘@l&tﬁ)@%ﬂg gle dupshithéd of r%!adéd(l%??(étkmatﬁfﬂ%f ahd

Z5 denotes t rogen atom the net group or a

pr ot esubsequgnbimfranidecudahcyadisdtam by(alkylamoa of the anilide nitrogen
trimethyl sil - i et h tert,-butyl

i phetiDle eyl ingthe el FVTE P EafioEd Ben be

cl eav e fCaeaRrsRcal 3 and opt
(xxné}i?b (VIT), ﬁ(‘f/???? " (éxn 19565]( Xi Eﬁﬁw\?ﬁ%rdel and optionaly
and Rurther rEaction of sha eesailtinigesarbexyl @\r@mtp fonon azaeactlve

por | caEPw R BB e G X0, e Teet on
is preferably carried out in a solvent or m xture of

sol vents such as acetonitrile, diet h%@ et her
Tbe panptpR/sulPhRNYatian iseonveniwtlysardedreuhip a §1‘=‘|r‘fﬁm @femixture

a?‘ﬁ"écﬁté SHER agfbe%?bMS n(%lﬁo r‘dBfehEéné’ rtSEu%ﬁ&exﬂéné‘

um cat al

glyst(altimeihybﬂiqrhdmﬁhylmaeglymjldlamthyléﬂhle} ctioveilidiormamide, N-

BTk Fif e HraByispinbaxise, spbpiane, methylene

Eﬁbﬁé‘é'cﬁﬂérbfdrﬁh@@écﬂﬂ&%ﬁmtﬂﬁﬁe MR AHiiseebylamihBe

resence of base such as triethylam ne, I sopropyl -

1@t éngﬂkahmfeholmMﬁfs@kﬁweﬂélnﬁy%ﬁa melkylpyrrolidine,

ARG, bfiding i Ryafipie ALlrirafiREe BRM e iark it 2P,

Bst p rbfdr@hglvémééﬁ pharik1 50"0 wenlehighihh peiblei presence of bases
tri-tert hosphi ne, 3-bi s

such as pyridine, tnethy!amlne p-dlmethylamlnopyrldlne potassium carbonate,
sodium carbonate, potassium-fert.-butoxide, sodium methoxide, sodium

ethoxide or basic ion exchanger.

The subsequent intramolecular alkylation is conveniently carried out in a solvent
or mixture of solvents such as benzene, chlorobenzene, toluene, xylene,
glycoldimethylether, diethyleneglycoldimethylether, dimethytformamide,
dimethylsulphoxide, sulpholane, methylene chloride, tetrachloromethane, N-
ethyl-diisopropylamine, N-C_s-alkylmorpholine, N-C4_s-alkylpiperidine,
N-C1_s-alkylpyrrolidine, triethylamine, pyridine, for example at temperatures
between -30 and 250°C, but preferably between 0 and 150°C, conveniently in
the presence of bases such as pyridine, triethylamine, potassium carbonate,
sodium carbonate, potassium-ferf.-butoxide, sodium methoxide, sodium
ethoxide, sodium hydride, potassium hexamethyldisilazane or lithium

diisopropylamide.
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30 (di phenyl phosphi no) - pr opane,
2,2'-bis-(di phenyl phosphino)-1, 1" -di naphthyl, 1,1

-77- bis-(di phenyl phosphi no)--#2errocene, xantphos and
optionally in the presence of a transition netal
compound such as a copper halide such as for exanple
copper(l)iodi de and at tenperatures between 20 and
120C, preferably at tenperatures between 20 and 90C
under argon or nitrogen atnnsphere (cf. 5 also K
Sonogashi ra, , Conprehensi ve anlc nt hesi s,

page ¥bi f . cAbRRIYIHGR BHrgs fom P&ﬁﬂ@@fﬁp%ﬁy .qe;ﬂefa'
proteﬁﬁhmﬁigroup present such as for exanple
trimethylsilyl is preferably cleaved in a solvent or
m xture of solvents such as water, nethanol, ethanol
10 i sopropanol, acetone, dlogane t et rahydr of uran or

di met hyl formam de in the phase cez&f a base such as
l'i thi um hydroxi de, sodi um hyf de, potassium -~

car bonate or sodi um net hoxi dé gr cleaving in organic
sol vents such as for exagpl exgrethyl ether

t et rahydr of uran, di meth¥T f or manj de or di chl or onet hane
it is also possible b use fluBride reag Sxx such as
for exanple 15 tetrabutyl anmoni um fl uori ['ithium
fluoride or potassium fluoride, optionally [ with the

addi tj on $ C

S0 et B AR 5 SRS rSHEeRe 3.7 vt g e

[ eact groRpdiTel0s RAlRSGOArbenghgrasphied axich mayrueowamed by
oups may be protected

am no, rH:Jlamno or i mno

dur i npet szlmqv@atrpvbwedgver@gw@émm GﬁﬁlPOHF'Elﬁ eégpﬁaral formula
group [ Itgp,sé t

For eggnnglfépeﬂlﬁﬁfé %@tz?rg?&} é@tﬁ%ﬁgp%ﬁw%% Iydr oxy
gr oupcerapoiwed of genenal fmmp]a benzyl oxy, trinethylsilyl,
acetyl, benzoyl, tert.butyl, trityl, benzyl or 11I][

~ tetrahydropyranyl group, 25 suitable protecting groups

for a carboxyl group m ght he trimethylsilyl,
nmet hyl, ethyl, tert. buty or tetrahydropyranyl
group, suitable prot ectl f n am no,

{50

al kyl am no or imno group n1ght be acetyl,
trifluoroacetyl benzoyl et hoxycar bonyl ,

L SO o 30RO BMBEIIRI for ARl chorne,

bromine or iodine atom, a tosylate, triflate or mesylate group, and E
~ denotes a hydroxyl, amino or Cq_s-alkylamino function and n is a number

between 2 and 4, while individual methylene groups may additionally be
substituted according to the description mentioned hereinbefore, and
subsequent intramolecular cyclisation by alkylation of the anilide nitrogen
while cleaving the nucleofugic leaving group 2%, followed by
saponification of the nitrile or Cq.s-alkoxycarbonyl group Z? and optionally
further reaction of the resulting carboxyl group to form a reactive

carboxylic acid derivative of general formula XIiI.

The carbamoylation is conveniently carried out in a solvent or mixture of
solvents such as benzene, chlorobenzene, toluene, xylene, glycoldimethylether,

diethylenegtycoldimethylether, dimethylformamide, N-methylpyrrolidinone,
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additionally, for the am no group, the phthalyl group.
O her protective groups and their cleaving are
described in T.W Geene, 173/8- P.GM Wits,
"Protecting G oups in Synthesis", Wley, 1991 and
1999. Any protecting group used may optionally
subsequently be cl eaved for exanple by hydrolysis in
an aqueous solvent, e.g. in water, isopropanol/water,

fotiafh! e.hyéihﬂfsumakwat @@lﬁﬁéladeomwm enloride, ¢Hieroform,
Pﬁjesence of "an acid suc trifluoroacetic acid,

echlgmpmethane Njethyl-giiggmmopylaming, dV-Gn-sialkyimerphalise ntfeCrs-
SR L B BT RE rORyBr e B 38 ol o

R@J&ﬁ)él’etmgs r?elt\&etlam 80 hrd R60YE g poéferably between 0 and 150°C.
i odotrinethylsilane, at  t ratures, between nd
Tbeeub ﬁe@f%*rtavbtr@malecu%rre&yfﬂ”@w& CRERMRW f?b@*%p%ﬂf‘a'ogously
Epﬁ—] ,f:,g scﬁb?&'ﬂﬂé]br vjret hoxybenzyl or
enz oxycar

onyl group 1s cleaved
hydrogenolytlcally for exanple, e.g. with hydrogen in

t he presence .of..a ca such as | adi oal
- a B v eneiSeish GEtRbER ot olitinBrof igfH HARLE
acetate, dinethylformam de, dinethylformam de/ acetone
or glacial acetic acid, optlonally With the addition
of an acid such as hydrochlor|R acid ap2 t enper at ures
between 0 and 50C, but preferab Ry-anbi ent
tenperature, and at a hydrogen sure of 1 to 7
bar, preferably, 20 A

nmet hoxybenzyl group js;)ée clleaved in the

presence of an oxi di si ng t siih as
ceriunm(lV)amoniumnitrate & solvent such as

nmet hyl ene 9 chloride, ace on|tr|Ie or Il
acetonitrile/water at tenperatures of bet wé%%( (?5 and
50C, but preferably at ambient tenperature. 25 A

o bowbarain Firas ﬁe2Fcﬁééf”%%%asi'aéé‘é&%@iﬁqéu‘?w@?é@f?égnotes a

ghaoghg@?ho@/%@%?&g&ﬁ Ip i'S p g?&ﬁ? c?eavegﬁ

tri f | amirmzeborsyl sanbhdsaiphbayl cmaamncgroup optioaally. smBﬂ;t:tuted
according to the description mentioned hereinbefore or a carbonyl or
sulphonyl group or an oxygen or sulphur atom or a bond, while m and o
independently of one another denote identical or different numbers
between 1 and 3 which may be obtained by a sequence of alkylation and
acylation / suiphonylation / carbamoylation / sulpharhoylation with
corresponding reagenis by the methods already described herein or
known from the literature, followed by saponification of the nitrile or
C1.s-alkoxycarbony! group Z and optionally further reaction of the
resulting carboxyl group to obtain a reactive carboxylic acid derivative of

general formula XIH.

The cyclisation by a reaction of metathesis is conveniently carried outin a
solvent or mixture of solvents such as benzene, chlorobenzene, toluene,

xylene, methanol, ethanol, propanol, diethyl ether, tert.-butyl-methyl-ether,
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A tert.butyl or tert.butyl oxycarbonyl group is
preferably cleaved by treating with an acid such as
trifluoroacetic acid or hydrogghloric acid, optionally
using a -79- solvent such as nethyl ene chloride,

di oxane or ether. A phthalyl group is preferably

cl eaved in the presence of hydrazine or a primary

am ne such as nethyl am ne, ethylam ne or n-butyl am ne

{etrahyaRiiem, dixeheaglyboliRhdtanistherctikaniénedhridiarngbther,

t ol uene/ wat er or di oXxane at tenperatures between 20

dimpthpiformamige; Wrmﬁwmymlmnogeotﬂsrai@ dimathdeulghoxide,
%ul?rﬂéflgﬂg mettﬁ% 91{1!8 gride. |§@% lt?{r ch{%{o(ssne’ath%? e’f%yrrgb'?ey’ in the

pn’eserr]aee lo¥ ardataiystrsfm ab(bér&t}dldélyei-bm‘k;@lm@mlc&taiymﬁphiabb—y
In the resenc (0] an exce as

HBrloRerhinengm {19 GenRE I CRIbhsHIaNaD o bensiraed! &
egfb 1@%&59&%&@%& .nﬁaaﬁfelrﬁna%ﬁgrm&maﬁdi{tﬁc@r& under

an-inert gas treating wt catal yti ¢ anount

béxylplnasp(mme)ph&qnuph d2pthigroeraticodb bbbk )oatdlyst) e example at

P AL B E o SR 556 QAR B LRSI ¥ ohl fetc,
é@rﬂ\zéiliuémgmfdéﬁlem[nae& g%b@ﬁm@@phéfe fmenile @egforbet ween

20 and 7 Conpounds of general fornulae (
wherein the group B is represented by a group of

ner gl ared for
& anpeorc8h & bsily o py i fladiR¥al JorilIan: = 0"
BIO| Chem 1976 40 791-799. 20 Moreover the
conmpounds of general formula | qgbtai ned nmay be
resolved into i thelr eRalRY offer s and/ or
di ast ereoners. THRR |eg§?ﬂ;; t he conpounds of
general fornula | (Obtyy i CB occur 25 as
racenmat es may be $ bt ed by net hods knomn per se
(cf. Allinger 5& el EE L. in "Topics in
St ereochem stry”, I. 6, Wley Interscience, 1971)
into their optical Ehtlpodes and conpouT%¥ f gener al

a

formula | with at least 2 asynmetric c on" at oms nay
be resolved into their diastereomers on the basis of

whetain fe 968 R 1o ai0 5 harp BeRig RabNooands or

fractional crystalllsatlon, and, if these conpounds

acylation of a compound of general formula

RY R*
21
\l}l B
5
R , (I

wherein B and R® to R® are as hereinbefore defined and Z' denotes the

hydrogen atom,

with a carboxylic acid or a reactive carboxylic acid derivative of general formula
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are obtalned inracemc form they may subsequently be
resolved into the enantioners as nentioned above.
-ao- tk The enantionmers are_pgeferably separated by
col um separation on chiral phases or by
recrystallisation froman optically active solvent or
by reacting with an optically active substance which
forms salts or derivatives such as e.g. 5 esters or
am des with the racem ¢ cormpound, particularly acids
and the activated g@ri ilyes or al cohols thereof,
and separating the dp3 ey ic mxture of salts or
derivatives thus obtg , €.0. on the basis of their
di fferences in sol yb 7, whilst the free anti podes
may be rel eased f Aom t e pure diastereoneric salts or
derivatives by the actRbn of suitable gﬂﬁnts.
Optically 10 active acids in conmon ud re e.g. the
D and L-fornms of tartaric acid or dibenzoyltartaric
acid, di-o-tolyltartaric acid, malic acid, mandelic
wiloerein AcRiphd r&zmmramheremﬁemregjefmammdaaida:nomaahydmxy or
ci d,or quinic active al cohol may
B Ao & 195 afons B el BEOW ot | cal |y
active acyl group in amdes may be a (+)- or
(-)-ment hyl oxycarbonyl, for exanple. is 15
The atydation is, conveniestis carmies out vmth mwesn@ﬁ@lngehailde or

ek pisBhfor 8o Abirtethibk oS chisfotofh, ¥albBh,

t&ﬁ‘hbﬁloﬂdé hethélo tGipathyRirofuran, Qtﬁ@kdh@@edﬁené&blﬂ&n%ﬁ@étoﬁme
be used for this purpose _include for

- mmtmdmamdwo@urnmmqﬁw@uaem of suhaleae, eptignall in the

&ngﬁé 2 ofarr b C@%}gb gr ﬁfgﬁlc BQQé %bfgrhﬁer%ﬁlrgs bEHJV@ér‘l 20 and

acl
Zon‘tabutpmferdblyra’umhmemamoesjbewmmGrand| TGQ°Ee new

conpounds of formula | contain a carboxy group, they
may subsequently, if desired, be converted into the

T héylhfisd ﬁféﬁ( HbiEvéer el éaﬁfed?(ﬁxt%ﬁﬂhbqré@éﬁaf optionally in
arti cuI ar for har maceutical use into the

E;p:esﬁrw@ &l qcudmmrmaage@amrtasdemmremg agent; gig- én the
pt}%ggﬁcg Sf lségutf’d aﬂf)l%%ﬁnétg? hli‘(?r?yl cRIronaé?{mlle?thylchlorosﬂane,
hydrogen chloride, sulphuric acid, methanesulphonic acid, p-toluenesulphonic
acid, phosphorus trichloride, phosphorus pentoxide, N,N'-dicyclohexyl
carbodiimide, N,N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide or
1-hydroxy-benzotriazole, N,N'-carbonyldiimidazole, O-(benzotriazol-1-yl)-
N.N,N',Ntetramethyl-uronium tetrafluoroborate/N-methylmorpholine,
O-(benzotriazol-1-yi)-N,N,N',N-tetramethyl-uronium tetraflucroborate/N-
ethyldiisopropylamine, O-pentaflucrophenyl-N,N,N’,N-tetramethyluronium
hexafluorophosphate/triethylamine, N,N-thionyldiimidazole or
triphenylphosphine/carbon tetrachloride, at temperatures between -20 and
200°C, but preferably at temperatures between -10 and 160°C.

Other metheds of amide coupling are described for example in P.D. Bailey, I.D.

Collier, K.M. Morgan in "Comprehensive Functional Group Interconversions”,
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'sodi um hydr oxi de, pot assi um hydr oxi de,

cycl ohexyl am ne, et hanol am ne, diethanol am ne and
triethanol am ne. 30 As al ready nentioned, the
conmpounds of general formula | as well as the
tautoners, the enantioners, the diastereonmers and the
physiologically acceptable salts thereof have
val uabl e pharmacol ogi cal properties, particularly -81-
Yol ShpagdrerigHarganbnvigos, which is preferably based
on an effect on thronbin or factor Xa, for exanple on
a thronmbin-inhibiting or factor Xa-inhibiting

ti Vit f Y
@F ) ob'ofdeCtd pRpBLe RO orethed 1OARIATY (OTP. (V1)
pr ot e(a@.ue)s (X\ain (XXI18, wheteiol4, naaam Rf‘a@i%rarvasmerewemre

| ot edfted o S BBRetes A G o Bl rone e T ltRciodhe
for té‘r@hiatuo&%/éﬁﬁtwéﬂhet&ﬁbbﬂht&htétﬂi‘wﬂfchfﬁﬁﬁﬂbné@us’l carries

fol |l ows Enzyne- ki neti c neasurenment wit
chr ortbgdriple karnsk from a comeepqn@ng icognpsiung-whereinBn denetes a

o0 TSl T A g IRt grous

photonetrically at 405 nm is proportional to the
activity of the enzyne used The i nhibition of the
Eansitien g]ﬁtalquqtglyged carplingsreagtion 95§t°9H‘tR9'~’Q"idrP gangraldarmula
to the solvent control) is determ ned at various
concentrations of test substance and fromthis the

| C50 is calculated, as the cghcentration which
inhibits the factor Xa us y50% Material: 20

Tri s(hydroxynet hyl)-a hane buffer (100 mvbl) and
sodi um chl ori de (150 HND pHEX¥Iplus 1 nmy/ M Human
Al bum n Fraction V, prot ease free Factor Xa

(Cal bi ochem), spec. activity: 217 U ng, final

P abhote I t t
SR Sl oAty AR 0p O ke v

such agvar examg aftumeéia)dﬁ l,rtedcbuthme&hmlﬁéyl tert.-butyl-
diphenyisilyl or tritsopropyl group, which can then be cleaved,

with a compound of general formula {I1), (XXIV), (VII}, (VIIT), (XI} or (XXIII}),
wherein A, B and R to R’ are as hereinbefore defined and R® denotes a

bromine or iodine atom or the triflate, boric acid or boric acid ester group.

The reaction is preferably carried out in a solvent or mixture of solvents such as

acetonitrile, diethyl ether, tetrahydrofuran, dioxane, watef or dimethylformamide
or a mixture of solvents in the presence of a palladium catalyst such as for
example bis(triphenylphosphine)-palladium(il)choride, palladium(ll)-[1,1"-bis-
(diphenylphosphino)ferrocene]-chloride or tetrakis-(triphenylphosphine)-
palladium(0) in the presence of a base such as triethylamine, N-isopropyl-
diethylamine, N, N-diisopropyl-ethylamine, potassium-fert.-butoxide, sodium
carbonate or caesium carbonate, optionally in the presence of ligands such as

triphenylphosphine, tri-o-tolylphosphine, tri-tert.-butylphosphine, 1,3-bis-

(diphenylphosphino)-propane, 2,2 -bis-(diphenylphosphino)-1,1'-dinaphthyl, 1,1'-
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Test substance: final concentration 100, 30, 10, 3, 1,
0.3, 0.1, 0.03, 0.01, 0.003, 30 0.001 Mol /I

Procedure: ----- - - -- - -<F--82- 10| of a
23.5-tinmes concentrated starting solution of the test
substance or solvent (control), 175 pi of TRI S/ HSA
buffer and 25 pl of a 65.8 UL Factor Xa working
solution are incubated for 10 m nutes at 37C. After

bisgdithenyiphosphino 2fermicent, Sa@phids wadldptionaly intthepresence of a
(2 82 mwvbl /1) the sa leis rreasured inasbs hotorretler

rapsition maial cerpyound %%1 P roPPebbelids sHdsagtor gxagmple
%@éﬁg%@ﬂe ahd Bﬁ{p@rélgf& Eé@e'éﬁ@d% HBG4C, 6lﬁ@ferably at

m nut e over 21 neasuring 1o point
ortmeratures getvbmr?/&ﬁ) ahd 80¢ Camden segbroar nitvegso Iatmnsphere (cf.

?'ﬁﬂt*{f‘gﬂrmae@r@ T BB RO Puthests Y8, 5. bage 52,

oM PRéss. tBdbridofoday. i nterpol ating the X-val ue
stance concentration) of the dosage/ activity

curve at 'Y = 50 % inhibition. t he corrpounds tested

BB B bt AR SR BT oy

deavs@in ¥ svoiveht of Avurt 6fkolerlts sutiews Gﬁatéh @héthanol, ethanol,
phar macol ogi cal properties the new corrpounds and the

IBepiRAsb |asgtang. djoxapeestabydrofuranon digesiafognamide in the
Eﬂégbﬁge of B sbt%%cﬂra%\’iﬁﬂhgpﬂ)é@rﬁgldet Egﬁkﬂﬁg‘hrgiud}éeg&éﬁsmm

er| thronmboti ¢ ases, suc
¢drbonateememdlwn methokrdeaFnenlEaumgdB@pgamg suhvents such as for

SRR SEVbe MengrBrr sl pprdcEp eI of ek piethane

PR 4lBH ﬁfo@%nb?é iPhdushRergents2Bdch @k foF S¥anbleng and
treati ul monary
tetrabutylammonlum ﬂuorlde lithium fluoride or potassium fluoride, optionally

with the addition of a complexing agent such as 18-crown-6-ether.

In the reactions described above any reactive groups present such as hydroxy,
carboxy, amino, alkylamino or imino groups may be protected during the
reaction by conventional protecting groups which are cleaved again after the
reaction. For example, a suitable protecting group for a hydroxy group may be
the methoxy, benzyloxy, trimethylsilyl, acetyl, benzoyl, tert.butyl, trityl, benzyl or
tetrahydropyrany! group,

suitable protecting groups for a carboxyl group might be the trimethyisilyl,
methyl, ethyl, tert.butyl, benzyl or tetrahydropyranyi group,

suitable protecting groups for an amino, alkylamino or imino group might be the
acetyl, trifluoroacetyl, benzoyl, ethoxycarbonyl, tert.butoxycarbonyl,
benzyloxycarbonyl, benzyl, methoxybenzyl or 2,4-dimethoxybenzyl group and
additionalty, for the amino group, the phthaly! group.

Other protective groups and their cleaving are described in T.W. Greene,
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30 enbolism dissem nated intravascul ar coagul ati on
and severe sepsis, for preventing and treating DVT in
patients wi th exacerbation ofgCOPD, for treating
ul cerative colitis, for treating and preventing
coronary thronbosis, for -83- preventing stroke and
the occlusion of shunts. In addition, the conpounds
according to the invention are suitable for
RO.M Wm@bﬂirbﬁecﬁbl? @Yolpk fin BYhthaEsl yWiley, 190124MEND99.
such as for exanple with altepl ase, retepl ase,
tenect epl ase, staphyl oki nase or streptokinase, for
A 80P L0 MATBRETaN e BLbRerty Bk Stdved R example
bgﬂhyc&oly&swn_tdm a@idou&@dmrtbfe gorrmaney, |bmmapadmlﬁﬂa:ee,

for ntjn stasi s e growth

teieh o AR o ol BateTgin e, oS ics it ey RO SUGh as

tH ti‘ucFFBB@ét‘-Yc adi bﬁ)ﬂﬁbéhiof‘l boRf SVEIbharE 868 of P ﬁlﬁsence of an
heumat ol d arth or preventing and treating

sﬂkadr inetal dqaee@anh atsllmum hythrexidensodiuay hydrexide fos petassim

of, sc e lo.and for omotin i 0g.
oRad8 ot bY Hffer UG, 5oL IR LRt sPHet B Yol EReMipns, ot
taffpRPitaRisEhaAekn 0 S%d 00°URprehftablyed térhpéml eive¥n 10
in'_conjunction with acetylsalicylic acid, with
anehd®iG.ors of platel et aggregation such as fibrinogen
receptor antagonists (e.g. abcixinmab, eptifibatide,
tirofiban, roxifiban), with physiological activators
However)alhenayls nasthéxybealkzgitdri benzyloxyearbang group hmcleaved
reconbi nant anal ogues, t her eof Protein C, }

hysroganabyiisally, fonexamples g %iwilh @vdfggﬁw h?darséence of a catalyst
r
PR B aflrfEnlroos] 73 SONRL such S AR otthbl ol
adentaiebdmaaethylfcar[ramlde dlmthgmtnmde&awtmmyegiaclal acetlc acad
hlth[ reI 0_The do er
gl M e afldpRictan aoid spfo prT P RERAGH Bt b tures
BEvEERn O é}ﬁ@é@*@bﬂ peef%mg aiaﬁm@ﬂkmbwatw and i @shydrogen
route, and 03 to 30 preferably 0.1 to 10
prgssurelsf 1otpa7l baronr@‘erahhy e“me\@asbttaérhaﬁu stered 1 to 4
times a day. 25 For this purpose, the conpounds of
formula | prepared according to the invention nay be
A ﬁ’femd)ﬂtt@ﬂzylcyrbup ey lsbdgetlbavedirt theqrésenceodfi anaomdlsmg
subst ances, (Igl)one or, nore {nert onvent { onal

298Nt sueh a8 carum(Y)ATEIEuMKFate i selient sich a8 methylene

chloride, acetonitrile or acetonitrile/water at temperatures of between 0 and

50°C, but preferably at ambient temperature.

A methoxy group is expediently cleaved in the presence of boron tribromide in a
solvent such as methylene chloride at temperatures between -35 and -25°C.

A 2,4-dimethoxybenzyl group is preferably cleaved in trifluoroacetic acid in the

presence of anisol.

A tert.butyl or fert.butyloxycarbonyl group is preferably cleaved by treating with

an acid such as trifluoroacetic acid or hydrochloric acid, optionally using a
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starch, lactose, glucose, mcrocrystalline cellulose,
magnesi um stearate, polyvinyl pyrrolidone, citric
acid, tartaric acid, water, _water/ethanol, 30

wat er/ gl ycerol, water/sorbitol, water/polyethylene

gl ycol, propylene glycol, cetylstearyl alcohol,

car boxynet hyl cel | ul ose or fatty substances such as
hard fat -84- or suitable m xtures thereof, to produce

SODY SRR m@&lwéhé:cmraﬁaér@bxmoﬁaﬁar as plain or
coated tablets, capsul es, powders, suspensions or

suppositories. The Exarrpl es which follow are intended

A%ﬁﬁél%ﬁ{é@b -‘f%é%‘?gnia% f@%} gén‘d ﬁf;ﬁ'lg%%wr?cé éﬁﬁdﬁéﬁlbg Dr 'agpﬁ’imary
&Rind Blichldt Mdthamhing, etedamintest -bubdarairesiana délvent such as

obt ai ned for the corrpounds prepared. Unl ess ot herw se
anel, athanel; iseprepans|, islyeaeiaieyer digxara al iqmprratures

ﬁ{eMe‘é‘i‘. ébeé @895 54 TLC plates (E. Merck, Darnstadt,

em no ) wi thout chanber saturation. The Rf -
va! ues obtai ned under the nane A ox were detern ned
BB Monssrbpny rpaars CRase R 1atng M A griaiamodt o
séﬁ%'me% ry;ﬂ{débmnew%u&é.uﬁf(oySira@'ﬁatﬂpwa%%ﬂ,ém d@éh as
t he na Rever sed

phase-8 were term hed usi ng
dmmanmpmwynn@p presencef apexcess Diarhaseduch as

o o Selimbendt Bl fitheGAREBEPeRaidl] febditpo™0S prafarably
atfambrénﬁténvsévatur@ Stidbarideran ﬁbftcya%t @gb?lﬂ’@aﬂn wzth a catalytlc

purification was done usin i ca ge

ameuntoirisi(iripheayipbrspRiRef q;tsumﬁ)qm?rldq na ﬁ@lvzot sdch as
[

%ﬁ@%de%gétm%h@h%br*rds?ﬁ@ coﬁ‘pouiédﬁ%ﬁbﬂaggg?idgr’?eisg"cgsar?ur e

$ Mediapalsioyaio[2a2. 2ipcband at ienmperatuses betveyens2tland 70°C.

di astereoner. ~The foll ow ng abbreviations are used in

the descriptions of the tests: 25 Boc

C%Hgoalﬁld&@l%éﬁé@ Wﬁnul% g %lﬁ!ﬂ\e @idtﬁﬁﬂ’ﬁ@%bl%@bﬁﬁsd by a
I net hyl sul phoxi d N, N- di net hyl f or mam de
gEup dae\mlesalédrmula (HD), and (IV) may be prepared for example

analogously to K. Maekawa, J. Chtani, Agr. Biol. Chem. 1976, 40, 791-799.

Moreover the compounds of general formula | obtained may be resolved into

their enantiomers and/or diastereomers.

Thus, for example, the compounds of general formula | obtained which occur
as racemates may be separated by methods known per se (cf. Allinger N. L.
and Eliel E. L. in "Topics in Stereochemistry”, Vol. 6, Wiley Interscience, 1971)
into their optical antipodes and compounds of general formula | with at least 2
asymmetric carbon atoms may be resolved into their diastereomers on the
basis of their physical-chemical differences using methods known per se, e.g.
by chromatography and/or fractional crystallisation, and, if these compounds
are obtained in racemic form, they may subsequently be resolved into the

enantiomers as mentioned above.
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30 h hour(s) 1i. vac. in vacuo conc. concentrated
-85- NMM N- net hyl - nor phol i ne NWP

‘N-methyl -pyrrolidin-2-one oggttho PfTU

O pent af | uor ophenyl -N, N, N N tetranethyluronium 5
hexaf | uor ophosphat e PPA propanephosphoni c

cycl oanhydride quant. quantitative Rf retention
factor Rt retention tinme 10 rac. racem c TBTU

O (benzotriazol -1-yl)-N, N, M Mtetramet hyl uroni um
tetrafl uoroborate TEAtrieth)[/Iarrine TFA ) )
Tihei enandiomerstare peefetrbly serpatedby selpginseparatiea o chiral

oS B B EARSTo o U5 BB SRSy b reacting wi
dnaptiatiy adfivé suBdanes whidht ferme dalts de detitativies! Sumhi asge.g.
clRrS 01 2PVUES WINGBR PRI TR, IR CaGlHs g the
S8l S AN M S S0P e
raizkire of salté or detivatives tbuis obfainest, @sg.ari thedeasis of their
differences in solubility, whilst the free antipodes may be released from the pure
diastereomeric salts or derivatives by the action of suitable agents. Optically
active acids in common use are e.g. the D- and L-forms of tartaric acid or
dibenzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or quinic acid. An optically
active alcohol may be for example (+) or (-)-menthol and an optically active acyl

group in amides may be a (+)- or (-)-menthyloxycarbonyl, for example.

Furthermore, the compounds of formula 1 may be converted into the salts
thereof, particularly for pharmaceutical use into the physiologically acceptable
salts with inorganic or organic acids. Acids which may be used for this purpose
include for example hydrochloric acid, hydrobromic acid, sulphuric acid,
methanesulphonic acid, phosphoric acid, fumaric acid, succinic acid, lactic acid,

citric acid, tartaric acid or maleic acid.

Moreover, if the new compounds of formula | contain a carboxy group, they may
subsequently, if desired, be converted into the salts thereof with inorganic or
organic bases, particutarly for pharmaceutical use into the physioclogically
acceptable salts thereof. Suitable bases for this purpose include for example
sodium hydroxide, potassium hydroxide, cyclohexylamine, ethanolamine,

diethanolamine and triethanoclamine.

As already mentioned, the compounds of general formula | as well as the
tautomers, the enantiomers, the diastereomers and the physiologically

acceptable salts thereof have valuable pharmacological properties, particularly
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time inmn % 9B flowrate in mM/mn 0.0 95 5 1.00
0.1 955 1.00 5.12098 1.00 30 6.5 2 98 1.00 7.0 95
5 1.00 -86- The stationary plgase used was a Waters
colum X-TerraTh M5 C18 3.5 pm 4.6 mmx 50 mm
(colum tenperature: constant at 25C) The di ode array
detection took place in a wavel ength range from
210-500 nm Range of mass-spectronetry detection: mz

éElianﬁllhmﬁ\BQ%ﬂ’éQctﬁlit&g\)vgl'&heis Iﬂféi’@fbd!ﬁy daged bnrantéfﬁaﬁmbhahrombin or
ampl es, if provided, were, gbtalne under .t he. . .
festar e, fey esiapieiana thrombininhibifing, of E%tqrﬁ%-ﬁ}wblﬁuaﬁpﬂvw on
ShlORGIE LHeLOR BUBE T tintd 2R A encil RinitRf fddion rtfated

e nobi Fe phase used was: - water wth 0.1 % TFA B:
sarirteopriotesades suichaste.gsetokiase) festomVia, factor Dia, ffactar Xla and
tra%e)hp m/mn 15 0.0 955 0.4 0.15 95 5 0.4 4.65 2
g8'qh M'a8-6. 0 2 98 0.4 6.5 95 5 0.4 20 The stationary
phase used was a Waters colum X-TerraN M5 C18 2.5 pm
2.1 7 mmx 50 nmm (col um tenperature: constant at
PCpompeudis Hetedrin Ea‘ye exparinental seationpverednyestigated for their

HRYSE ORBE IniBRER of FRILAXE 33814

Method:

Enzyme-kinetic measurement with chromogenic substrate. The quantity of p-
nitroaniline (pNA) released from the colourless chromogenic substrate by
human factor Xa is determined photometrically at 405 nm. It is proportional to
the activity of the enzyme used. The inhibition of the enzyme activity by the test
substance (in relation to the solvent control) is determined at various
concentrations of test substance and from this the ICs is calculated, as the

concentration which inhibits the factor Xa used by 50 %.

Material:
Tris(hydroxymethyl}-aminomethane buffer (100 mMol} and sodium chloride {150
mMol), pH 8.0 plus 1 mg/ml Human Albumin Fraction V, protease-free

Factor Xa (Calbiochem), spec. activity: 217 IU/mg, final concentration: 7 [U/mi

for each reaction mixture

Substrate S 2765 (Chromogenix), final concentration: 0.3 mM/l (1 KM) for each

reaction mixture

Test substance: final concentration 100, 30, 10, 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003,
0.001 pMot/l

Procedure:
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25 Range of mass-spectronetry detection: mz 120 to
mz 1000. -87- | Exanple 1 } SChIoro N[(1
S)-1-(5-chloro-1

H benzi m dazol -2-yl)-ethyl]- 4 ([1 4] di azepan- 1-yl) -
benzamde 50 r / NNJJ CO s /~JNLI HHC NH
(a)

4- (4-Nacetyl -[1.41di azepan-1-yl)-3-chl oro-benzonitril

‘ZPfO élﬁfg ? E’F%)’ic t?é‘tb@rs@arﬁné |sHm|8n ke WO Rist subStanbd or

. N1 10 acetyl-[I, 4] di azepan are
:aiiveéiite(domimiﬁ 10i'5n]1i| dDITFES/HSA Haffeo and 25t i @ 69 8L tHastor Xa

&“pééra‘ﬁ %bﬁwﬁ%&%ﬁ&ed 121 R saintle ot 35 Al s peigor of

é ev apor asﬂé(%rkﬁ% Mt&{n gzjé? W&Mf{ehgi %jgbllg% ?ﬁ%ﬁugé&m a
psmtcimler (\SptebtraMaatrBBO)rmt d0pumh for@00 sevondls atid@Pa: 7. 50

g (90 %9 Rf value: 0.20 (silica gel;
di chl or onet hane/ et hanol = 50:1) (b)

Vﬁnéﬁéﬁ’ 4-([ 1, 41di azepan-1-vl)-benzoic acid The
btained in Exanple 1 a (7.50 g, 27.0 mol) is

refluxed for 8 hhl n 50 20 m 25% pot assi um hydrOXi de
{
el B i htfoSet Tadfic ) BlfCal bidbsurng

poihtsered off, dried and further reacted without any
nor e purification.

2. Determining the % inhibition based on the solvent control.
3. Plotting a dosagef/activity curve (% inhibition vs substance concentration).

4. Determining the ICsq by interpolating the X-value (substance concentration)

of the dosage/activity curve at Y = 50 % inhibition.
All the compounds tested had an ICsp value of less than 100 pmol/L.

The compounds prepared according to the invention are generally well

tolerated.

In view of their pharmacological properties the new compounds and the
physiologically acceptable salts thereof are suitable for the prevention and
treatment of venous and arterial thrombotic diseases, such as for example the
prevention and treatment of deep leg vein thrombosis, for preventing
reocclusions after bypass operations or angioplasty (PT(C)A), and occlusion in
peripheral arterial diseases, and for preventing and treating pulmonary
embolism, disseminated intravascular coagulation and severe sepsis, for
preventing and treating DVT in patients with exacerbation of COPD, for treating

ulcerative colitis, for treating and preventing coronary thrombosis, for
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Yield: 5.60 g (81 %9 Rf value: 0.0 (silica gel;

di chl or onet hane/ ethanol = 9:1) 25 (c) nethyl

3-chl oro-4-(f1.41di azepan-1-\q:-benzoate The residue
obtained in Exanple Ib (3.00 g, 11.8 nmol) is
suspended in 100 m of nethanol and hydrogen chloride
is piped in over 1 hour with stirring and heating to
reflux tenperature. Then the mxture is evaporated

Fé%n'hn%‘é%ke dnid&he geelusion of stumts. n adifitior!, 86¢ dofpbinds
mbi ned W th 5% sodi um hydrogen carbonate sol ution

ancording tedhednventionmare switabledpranighmrabotimeuppaskin thrombolytic

ﬁsﬁﬁﬂ%@d G5 88 K ORISR o 55 PEPPLasBE Kroplese

Ioklﬁaébtd‘r%tre{ptcblﬁﬁ@ée?%Nprbb@nﬁn@m‘lgrt@i‘rﬂ i‘eStGHOSIS after
?’u“ |cat|on 5Yield: 2.25 g (71 %9 Rf val ue:

JilCihdogthe prgventien @ﬂéﬁﬂ@&ﬂ@%‘tﬁdﬁ@?aﬁmlﬁ lf101¢9@t§/om Patlents with

JREAALS carpiely/ A4 GREACE) 1fPirelfRRfing RRRbLTls drdFb rdiwth of

or i'ne 1 sot ope

ﬁirﬁé%ﬂ&-ﬁmgmﬁémﬂatqummes?ey le)g.3n dihe treatnientzd puémainary

resi due obtained in a e 1 .00 9,.,.3.72 I [

brasie: dor MieVANNG8hd Foaiha helmatpid arhuts T wavating S

Jgaﬁﬁg ﬁbnﬁd%ﬁbﬂﬂ@ﬁﬁfééﬁ@%o%@glohg%d%r&ﬁe Qornﬁé‘hcﬁpof@@ét' ilssue
butyl pyrocarbonate are ad dr opw se.

&hd fori m’omcﬁlng wound healihg processew Jrhe nﬂw epsipennds and the

at Th i d
HRp bRiSRLY reresRit sl haredt Nipy B Pl therapeutirayly
éﬁﬁth%@rWﬂhaéc%tﬁMmyﬁdéﬁﬂr AitR %fﬂ@iﬁﬂslof p‘f‘élélet aggregatton such
Purification ycrorratot%y(apyon si | |ca? i S then

eafibrinagen reqasterantagerists,(ech cakixipraty eptitibatids, tioiban

Ty s BT 5eH o SRS Rbigs vtom an

(tﬁﬁﬂao&ﬁ)bzhﬁ\ﬂ%@@ldﬂh&r&(dﬂ(éb+%tﬁ&9@3?&ﬂ cntithrombin), with
i sQt.ope

inhibitoe's)of ADP-induced aggregation (e.g. clopidogrel, ticlopidine), with P2T
receptor antagonists (e.g. cangrelor) or with combined thromboxane receptor

antagonists/synthetase inhibitors (e.g. terbogrel).

The dosage required to achieve such an effect is appropriately 0.01 to 3 mg/kg,
preferably 0.03 to 1.0 mg/kg by intravenous route, and 0.03 to 30 mg/kg,
preferably 0.1 to 10 mg/kg by oral route, in each case administered 1 to 4 times
a day.

For this purpose, the compounds of formula | prepared according to the
invention may be formulated, optionally together with other active substances,
with one or more inert conventional carriers and/or diluents, e.g. with corn
starch, lactose, giucose, microcrystalline cellulose, magnhesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethancl,
water/glycerol, water/sorbitol, water/polyethylene glycol, propylene glycol,

cetylstearyl alcohol, carboxymethylcellulose or fatty substances such as hard fat
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(e) 4-(4-N-Boc-[1, 4]diazepan-1-vi)-3-chl oro-benzoic
acid 0.60 g (1.63 mmol) net hyl

4- (4-N-Boc-[ 1, 4] di azepan- 1-ylgg 3-chl oro-benzoate 25
are dissolved in 10 m of nmethanol, conbined with 4 m
2-nol ar potassi um hydroxide solution and stirred for
3 hours at 40C. Then the m xture is evaporated down
i. vac., the residue is diluted with distilled water,

SELEHALIS thixtukds therdof! @l ;rddpeé asAvertionatigaieait mbafmubﬂs such
solution and extracted 3 tines with et hyl acetate.

ap plaio eprasieddablets. capaulesspwdersgy puspanskinsIGuUpRPsitories.

sul phate 30 and concentrated by evaporation. The

residue is further reacted without any nore

Phei Examblesnwhithe fallowd .a5@ iptdritiedXjo -ildsira®é thal imgentiord ithout

(SI I i.ca gel; dichloronethane/ethanol = 50:1)
'?@WP@SM. 84) (f)

4- (4 N-Boc-[ 1. 41di azepan-1-vl)-3-chloro-N-f(1S)-1-(5-c

hl oro-1H 5 benzi m dazol -2-vl)-ethvll-benzam de 532 ng

Expéfimanth) section

4- (4-N-Boc-[ 1, 4] di azepan- 1-yl)-3-chl oro-benzoic acid

are suspended in 15 mM THE and after the addition of

R8% file (nlel?ﬁ% It3, IRBUY, 'RONMI GndMr (fas® dp@eirh HavBibfsen

stirred m nutes at anbi ent tenperature. _Then

abtainag for tspcemppynds pepared EUI@JE;SQ) ptherwise stated, Ry values were

AT ARk B AR M TE Dt

h@mrﬁo at. 05 Ad)iveithout ehgreibal satiratidn. iThet Fhﬁmll.mamtaﬂteddmder the
down i. vac., the r@?l due is dissol ved Eé
ae@@a‘t«lex waie d&t%’gﬂ" HEiRgJepdy ﬂ’UW"P'H”‘S%‘ &0 Jreps TLC
n
OISO (E MprCR, DARAYBE Hath HBI1 D87 18P htho @ hefily&SalfBtion. The
Regaldes obtaiméd inder thepameé Metgpdemc'mmﬁ Wapﬂe;emﬁned using

S oS B 0 BTt i ARG b
%ﬂh@ﬁt cinflor( Sdtiiration IPhe ratict hiose faritheRpl it pafet torunits by
C26H31Cl 2N503 (532. 48) Mass spectrum (M-H) +

wgnagqf/ thgsolvstit it qurs m@op(bwatographlc purification was done using
silica gel supplied by Messrs Millipore (MATREX™, 35-70 pm). If the

configuration is not specified in detail, it is unclear whether the compound in

question is a pure stereoisomer or a mixture of enantiomer and diastereomer.
The following abbreviations are used in the descriptions of the tests:
Boc tert.-butoxycarbonyl

DIPEA N-ethyl-diisopropylamine
DMSO dimethylsulphoxide

DMF N,N-dimethylformamide
sat. saturated

h hour(s)

i.vac. in vacuo

conc. concentrated
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20 (g) 3-chloro-N-f(1
S)-1-(5-chl oro- 1H benzi m dazol -2-yl )-ethvl | -4- (f
1.41d iazepan-| -yl)-benzam._gg A solution of 610 ny
(1.15 mol ) 4-(4-N-Boc-[1, 4] di azepan-1-yl)-3-chloro-N
[ (1S)-1-(5-chl oro-1H benzi m dazol - 2-yl ) -et hyl ] - benzam
de in 30 m 25 dichloronethane is conbined with 3 ni
TFA and stirred for 3 hours at anbient tenperature.
Nnea it i snaHapel-Aicephslmen 1. vac., the residue is
taken up in ethyl acetate, washed with 5% sodi um
NMP ogen chirmetid-eyeelidiei?senend wat er and dried over
odi um sul e. After evaporation i. vac. the residue
I's purified Dy chromatography on silica gel (eluting
BrEdi ent : Ogperdhusrophésyl/NNWI Natettaatathyl@foriidm20 - >

50:50). Yield:, 380 77 %9 Rf value: 0.10 (silica
gel : di chl exafip F%Fﬁa%ef”ﬁ%m = 9:1) fI -90-

H23C12
434/ 43 ﬁéé | sot ope§ gdﬁe foI I OWI ng compound
gasntpr epartmmlaniﬂaﬂlmgousl y: 5 No. structural formula

ield mass_pe Rf value / Rt value Nane 115
MH)+ = e? a{ﬁg’\\faf%tf Jo 462/ 464/ 466 (silica gel, | N
NHG (c,tgt@,ﬁﬂdaﬁ"ﬁéchl oronmet hane/ NN. / V isotope)

met hanol = 9° 1) NJ[(1 R-1-(5-chloro-1
Fbenzi m d@EeMIQ-y| ) - 2- net hoxy- et hyl ] -3-chl oro-4- ([ 1, 4

]l'BT?J aze Paﬁ—(ﬁe}l&gtngﬁ&-‘ﬁ(ﬂ )-%, N,N . N'-tetramethyluronium

tetrafluoroborate
TEA triethylamine
TFA trifluoroacetic acid
THF tetrahydrofuran
tert. tertiary
> yield over all the steps carried out analogously as described |

The HPLC/MS data for Examples 35 to 38 were obtained under the following

conditions:
(a) Waters ZMD, Alliance 2690 HPLC, Waters 2700 Autosampler, Waters
996 diode array detector '
The following was used as the mobile phase:
A: water with 0.1% trifluoroacetic acid

B: acetonitrile with 0.1% trifluoroacetic acid

timeinmin %A %B flow rate in ml/min

0.0 95 b5 1.00
0.1 95 & 1.00
5.1 2 98 1.00
6.5 2 98 1.00

7.0 95 5 1.00
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Exanpl e 2 4-(4-N-Boc-Pi Perazin-1-Yl)-N[(1 S)-1
-(5-chl oro-1H benzi m dazol -2-Yl)-eth¥Y1l]-3 - 1o
trifluoronmethyl-benzamde OMg_NHHC NJOFFF
(a) 4-(piperazin-1-yl)-3-trifluoronethvl-benzoic acid
15 37.9 g (195 mmol ) pi perazi ne hexahydrate are
refluxed for 2 hours with 12.4 g (66 mol)
4-fluoro-3-trifluoromethyl-benzonitrile suspended in

FBeSiatftfnafy PRESE used R éWa?em cdid@h Xarets ™ QA8 €088 WM, 4.6

hydr oxi de sol uti on and 13.7 of water are added and
e xrAGem écqllsmnéemmumcoastamtﬁhaﬁ @. 5 hours and

t
Y58idhe &Rl OBlockBASSRLHLS 100y SR TindS 108V 2 o500 o
Rasigbld rmase-spectiomnetnplerction:InCCl I®mto Bz 9b6But es wi t h
stirring. -91 The precipitate obtained is suction

filtered, washed with a little water and dried f at

Ci i ' j Wbl hia
ét%_ 2 gh%m%@ﬁpggde@éﬁ% g;r@ﬁetgﬁﬂmés,%&wea, were! dbtained
dandel therfattowing-ooindit®nist i f | uor onet hyl - benzoate 5.00 ¢

I P blavattegnary pumpGlsondig 5 Autesamplet HR dipds aray
aétercfcﬁ-d 16 hours in 50 nl of nmethanolic hydrochloric

acid. After evaporation of the reaction mxture i.
Vvhe mobite phasegused wastirred with isopropanol. The

0 d of f, washed with diethyl ether and
%&W@ge a‘?‘”ééé"}f’ﬁr e circul ati ng air 1o dryer. Yield:
B: BBe@nitdeiti 0 D86 FBR02 * 2 HCI (288.27 / 361.19)

timeinmin %A %B flow rate in ml/min

0.0 95 & 0.4
0.16 95 5 0.4
4.65 2 98 04
6.0 2 98 04
6.5 95 6 0.4

The stationary phase used was a Waters column X-Terra™ MS Cq5 2.5 pm, 2.1

mm x 50 mm (column temperature: constant at 25°C)

The diode array detection took place in a wavelength range from 210-550 nm
Range of mass-spectrometry detection: m/z 120 to m/z 1000.



10

15

20

25

Mass spectrum (MtH)' = 289 Rf value: 0.58 (silica
gel ; cycl ohexane/ di chl or onmet hane/ net hanol = 70:15:15 +
15 2% conc. anmoni a solutlonky(c) net hyl
4-(4-N-Boc-r)iperazin-l-vi)-3-trifluoronethyl-benzoate
5.77 g (11.78 mmol ) net hyl

4- (pi perazin-1-yl)-3-trifluoronethyl-benzoate are
placed in 100 M THE and conbined with 4.47 g (20.5
FR&hble -tert. butyl 20 pyrocarbonate. After 40 hours
stirring at anbient tenperature under a nitrogen

at nosphere the reaction mxture is evaporated down I.

Lo T 55 b1 AR L2 DB GG Affazopan-1-v)-

beetathide The conbi ned organi ¢ phases are washed with

water semsaturated and sat sodiumchloride
solution, dried over nagnesi um sul phate and 25

evaporated down i. vac.. Theyregidue is purified by
chromat ogr aphy on sili ca gel Aglqull ng gr adi ent:

petrol eum et her/ et hyl Yield: 2.60
g (34% Rf val ue: 5 [ 05' geN; oleum
ether/ethyl acetate 3 1 % cond. aagbni'a sol ution)
30 Cf 3H23F3N204(388. 39) ®hss spectrum (M+H)™ = 389
-92- (d) H

4- (4- N-Boc- pi perazin-1-vi)-3-trifluoronethvl -benzoic
acid 2.60 g (6.69 mmol) nethyl

B g |
Jlrﬁt? h?i(ﬁﬂ m&g;d) eri:ilné'neldﬂwmkbelr&bnﬁnm ar(dl2.23 f)g(ﬁml mmo!) N—1~
r
aqhir fruAazepa A SO ml bidader & et LS Than the
mﬁw@ év%gél’réltﬁ& SOWNnA! vak2 aﬂmﬁbﬁfe@iﬁué'?@li%%lved in

errper at ur the mxture I s evapor ated down i.
chablorombthanee 3i helmsgamc pbabe iwaghed twice vaﬂ“owatﬂr,dﬁi!ie(kdver

Fodipay S e Hite arer Bh L, Jo6, 1B B furtief helteo

mthﬁmlamymgr@punﬁ(ggtwﬁr at 50C and in the drying pistol
40C over KOH and Si02. 1o Yield: 2.40 g (96%
Yleld 7.50 g (90 %)

R value: 0.20 (silica gel; dichloromethane/ethanol = 50:1)

(b)  3-chloro-4-([1.41diazepan-1-yl)-benzoic acid

The residue obtained in Example 1a (7.50 g, 27.0 mmol) is refluxed for 8 h in 50
ml 25% potassium hydroxide solution. Then the mixture is adjusted to pH 5 with
conc. hydrochloric acid. The solid precipitated is filtered off, dried and further
reacted without any more purification.

Yield: 5.60 g (81%)

R; value: 0.0 (silica gel; dichloromethane/ethanol = 9:1)

(¢)  methyi 3-chloro-4-([1,4ldiazepan-1-yl}-benzoate
The residue obtained in Example 1b (3.00 g, 11.8 mmol) is suspended in 100

ml of methanol and hydrogen chloride is piped in over 1 hour with stirring and

heating to reflux temperature. Then the mixture is evaporated down i. vac., the
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Rf val ue: O. 41 (SI lica gel; petrol eum ether/ethyl
acetate = 1:1 + 1 %acetic acid) CL7H21IF3N2O4
(374.36) Mass spectrum (M};DSE = 373 15 (e)

4- (4- N-Boc- pi perazin-1-yl)- (1 S)-1-(5-chloro-1

H benzi m dazol -2-vl)- ethyll-3-trifluoronethvl-benzam
i de Prepared anal ogously to Exanple 1f from

4- (4- N-Boc- pi perazin-1-yl)-3- trifluoronethyl-benzoic

%idhe E%B%bs%@"hﬁﬁdj% 'so@)ungr hy&n%g@h'c%%bﬁ'até‘solutlon and extracted

benzi m dazol - 2-yl ) ethyl am ne”i n "NMP and subsequent
Ptimers with dishldsgmetharne. dinetesgmkipey ocgeni¢ phasegyale dried over

%%ﬁ@\nétgglgaet ?&}Géf#é&%?%g%lﬂﬁ ?@ejeetd%'b&agg?n b?%% is further

rlaeesd withobt aﬁ@ahatee drificatibn. C26H29CI F3NSGB (552. 00)
l\/ass aszgectrum + = 552/554 (chlorine isotope) 25

2813273 N-[l(l S)-1-(5-chloro-1
PRI LR AR g
Gﬁ&h@ﬂ?%(ﬁﬁ&ﬁ@@@sl y to Exanple 1 g from

é@ggﬁy@gtg&@ﬂ bémmmda%%*&ﬁj'\%ﬁ('or@%%?f" OP®)t ri f | uor omet h

yl -benzam de and TFA in 10 dichl oronet hane. Yield:
73% Rf val ue: O 28 (S|I|ca gel
b q _ 1

The residue obtained in Example 1¢(1.00 g, 3.72 mmol) is combined with 0.53
g (3.80 mmol) potassium carbonate in 10 ml dichloromethane and then 0.83 g
(3.80 mmol) di-tert. butyl pyrocarbonate are added dropwise. Then the mixture
is stirred for 16 hours at ambient temperature. Then it is diluted with
dichloromethane, washed twice with water, dried over sodium sulphate and
evaporated down i. vac.. Purification by chromatography on silica gel is then
carried out (eluant: methylene chloride/ethanol 99:1).

Yield: 1.34 g (98%)

Ry value: 0.50 (silica gel; dichloromethane/ethanol = 50:1)

C13H25CIN2O4 (368.86)

Mass spectrum:  (M+H)" = 369/371 (chlorine isotope)

(e)  4-(4-N-Boc-[1.4ldiazepan-1-yl}-3-chloro-benzoic acid

0.60 g (1.63 mmol) methyl 4-(4-N-Boc-[1,4]diazepan-1-yl)-3-chloro-benzoate
are dissolved in 10 ml of methanol, combined with 4 m! 2-moiar potassium
hydroxide solution and stirred for 3 hours at 40°C. Then the mixture is
evaporated down i. vac., the residue is diluted with distilled water, acidified with

saturated potassium hydrogen sulphate solution and extracted 3 times with
ethyl acetate. The combined organic phases are dried over sodium sulphate
and concentrated by evaporation. The residue is further reacted without any
more purification.

Yield: 0.50 g (87 %)
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solution) C211-121CIF3N50 * 2 CF30OO0CH (679.93 /

451.88) 15 Mass spectrum (MtH)+ = 452/454 (chlorine

i sotope) The followi ng were_gepared anal ogously to

t he sequence described in Exanples 2 and 3: No.
structural fornmula yield nmass peak(s) Rf value Nane 4
OE (MH+ = 0.15 NX N 14% 482/ 484 (silica gel, NCN
I NHG (chlorine CH3COOC2H5 F F F isotope) /C2H5CH

ﬁf \Jalué‘ (N:I@)(sxf}bé &l; B)ciﬂor(:ﬁ‘réiﬁérﬁé/émhnol 50:1)

benzi m dazol - 2-yl') - 2- et hoxy- et hyl ) - 4-
@pmfb&@l&bpﬂ(%ﬂsﬁh trifluoronethyl -benzani de -94- No.
structural forrrul a yield mass peak(s) j Rf value Nane
40 (MtH)' = 0.20 13%512/514 (silica gel, \ NHN I /
(f) H( a4-($N—Bbc4ﬁ$ Afiggaphar=1yl)F3-chiotepsl( 1 SmH‘SC&hl&ol‘)H—

allibdinSir-C -yl) - 3- nmet hyl sul phanyl
) {4- - -
‘*@Qz?‘%‘mfm* R dlzepsr- ol 2tige bepzgit fd are
@sbmdedl-tmd étml TIﬁFmﬂazfteT-tlle y:t:lﬁiltlbh [of B48)mg (1 70 mmo!) TBTU

:larSc? ﬁﬁgl 2 ﬁ& ﬁgﬁ?ﬁ# % fqr 3)6| rzunutteél aﬂ amblent temperature.
Then 403 mg (1.50 mmol) (1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine-
dihydrochloride are added and the mixture is stirred for a further 16 hours at
ambient temperature. it is then evaporated down i. vac., the residue is dissolved
in ethyl acetate, the organic phase is washed with 5% sodium hydrogen
carbonate solution and water and dried over sodium sulphate. After evaporation
i. vac. the residue remaining is purified by chromatography on silica gel (eluting
gradient: petroleum ether/ethyl acetate: 90:10 -> 60:40).

Yield: 630 mg (79 %)

Ry value: 0.50 (silica gel; dichloromethane/ethanol = 19:1)

Co6H31ClaNsO3 (532.48)

Mass spectrum:  (M+H)" = 532/534/536 (chlorine isotope)

(g)  3-chloro-N-[(1S8)-1-(5-chloro-1H-benzimidazol-2-yi)-ethyl]-4-
({1,4]diazepan-1-yl}-benzamide

A solution of 610 mg (1.15 mmol) 4<(4-N-Boc-[1,4]ldiazepan-1-yl}-3-chloro-N-

[(1S)-1-(5-chloro-1H-benzimidazoi-2-yl)-ethyl]-benzamide in 30 ml

dichloromethane is combined with 3 ml TFA and stirred for 3 hours at ambient

temperature. Then it is evaporated down i. vac., the residue is taken up in ethyl
acetate, washed with 5% sodium hydrogen carbonate solution and water and
dried over sodium sulphate. After evaporationi. vac. the residue is purified by
chromatography on silica gel (eluting gradient: petroleum ether/ethyl acetate
80:20 -> 50:50).

Yield: 380 mg (77 %)

R value: 0.10 (silica gel; dichloromethane/ethanol = 9:1)
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I\NHHC -yN FFF 0220 ng (0.32 mmol)
N-[(1S)-1-(5-chl oro-1H benzi m dazol -2-yl)-ethyl]-4 10
(pi perazin-1-yl)-3-trifluorarg} hyl -benzam de-ditrifluo

roacetate in 5 mM THE are conmpined with 0.23 m (1.65
mol ) TEA, 50 pl (0.70 nmmol) acetylchloride are added
dropwise with stirring and cooling in the ice bath and
stirred for 2 hours at anbient tenperature. The

?q CON:DO p4i397%5)i S poured into ice water and then
racted wth et héh acetate. The organic phase is
d

mmpewtwm vat @vi+ sat= 432/434413nfchiurine; igetope)
solution, dried over sodium sul phate and evapor at ed
down i. vac.. The residue is triturated with a
TRbVEMSwiRt SoHigowid wadpepaeed ahaloaodskfi et hyl et her,
fllteredﬁgff gv\?ashed V\/Iptml et hyloget hlgr and dried in a
dry| ng p| st ol at 50C . Vi eId 0.13 g (81 %9 Rf val ue:

[NE; R ReRR T 0 oIt et OAKG)) | Bevalfipd & value

l\/hs:Ngnﬁ:trum (I\/H-H) = 494/ 496 (chl orine isotope)
Exa

118 ( azeparv1 2 on- 1k yl ) - N-[ (29) - 1- ($MetoFo- 1H be®dBni daz
ol -R2-yl)-ethyl] 3-Nrret hyl - 1%%zarri4%9/464}g6~é\l N '(stﬁcb'ﬁe@l

4-( Bf"Ly' exanf nag) - 3- netl lighlotirazoat e |ch|oromethanel
sol p o# 2.14 g (10 mjol) 6-r exanoy!| chI _a
inb.0omM THEis slowy addedc%ﬂ&?&e with 'i“F "l‘? 9:1)

at ;mﬁgﬁg}.%emfargtw “Behmid 2zl B-yi}-2. et loky-ify nrﬁ-chloro -4-([1,4)

enzoate 1 n 50 THE

a
DI Prdiazépare1- ﬂBbehzamslestl rr| ng at anbi ent tenperature
o At A

AVA J v-abot ] hao
III I\L Ul\a IQ quPU u.L Cu UUV T LI} Vub ] LllC

Example 2

4-(4-N-Boc-piperazin-1-yl)-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyi]-3-

trifluoromethyl-benzamide

O
H
N

(a)  4-(piperazin-1-y})-3-trifluoromethyl-benzoic acid

37.9 g (195 mmotl) piperazine hexahydrate are refluxed for 2 hours with 12.4 g
(66 mmot) 4-flucro-3-trifluoromethyl-benzonitrile suspended in 40 ml of ethanol.
Then 13.7 ml (261 mmol) 50% sodium hydroxide solution and 13.7 ml of water
are added and the mixture is refluxed for a further 3.5 hours and kept at
ambient temperature for a further 15 hours. Then 43.5 ml of con¢. hydrochioric

acid are added and the mixture is cooled to 10°C for 30 minutes with stirring.
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15 residue is dissolved in dichl oronethane, washed
twice with water and dried over sodium sul phate. The
resi due remai ning after evapggatlon i. vac. is further
reacted w thout any nore purlflcatlon g Yield: 3.30
g (96% Rf value: 0.40 (silica gel; petroleum

et her/ethyl acetate = 4:1) 20 ClSHQOBrNCB (342. 24)

(b) methyl 4-(azepan-2-on-1- vI) 3-met hyl - benzoate 3.20
Fné PretiotaiB lobifhed REsWRRA Vs ith EHAPVEer dridoried
ref Fuxe or ours 1In a res y prepared sol ution
af 40° D the (chkBultingwiin) dryedian®@4i howBS. i of 25 net hanol .
Then m xture .is evaporated down i. vac., the
Yﬁiﬁéﬁgggqu@P@?PWQd wth 2-nolar acetic acid and
extracted wth ethyl acetate. The conbi ned organic

phases are vvashed vvlth vvat_er and dried over sodium
| #H{pinesazic drifluermethylbenzeaterr at i on i .

%@?’. | @a% ur t Qﬁ 49@%%2%1“"@%%%58%&3% nzojgcacid are stirred

6 PduRd ih 58 mirof krRthdhohi Hydrddhierigadid. After evaporatlon of the
di chl or onet hane/ et hanol 50:.1) C{ 5H 9N0O3 F%
(yy e solld is

neasHos paixiure invacmhe) rgs;giuggQ stlg‘e h lsopropano
ﬁl e@é?yg@&:afshgg wif neé H@%P%hp%@@oét%@g' il tHe ?ﬁ)c@aﬁ’ifmg air
dmiehanol is conmbined with 10 m 2-nol ar sodi um

| tion and stirred for 16 hours at
\2@ 98196@%6( t/ature. After evaporationi. vac. the
E8H, gﬁo«c%rli@ﬂ tegk Py ymeiojgyater and acidified wth

conc. i'c acid. The precipitate formed is s
Masmspeeirem of f(Ma'th) drie&28ter dissolving in

B e uoR SuRR Brk lgehBroseBitplnsiforPefshel 5 7o:15115

yAch RN amrashia@oRitidn) et her / et hyl acetate 70:30 ->
50: 50) .

(c)  methyl 4-(4-N-Boc-piperazin-1-yl)-3-trifluoromethyl-benzoate

5.77 g (11.78 mmol) methyl 4-(piperazin-1-yl)-3-trifluoromethyi-benzoate are
placed in 100 ml THF and combined with 4.47 g (20.5 mmol) di-tert. butyl
pyrocarbonate. After 40 hours stirring at ambient temperature under a nitrogen

atmosphere the reaction mixture is evaporated down i. vac., the residue is
combined with water and sat. sodium chloride solution and extracted with ethyl
acetate. The combined organic phases are washed with water, semisaturated
and sat. sodium chloride solution, dried over magnesium sulphate and
evaporated down i. vac.. The residue is purified by chromatography on silica gel
(eluting gradient: petroleum ether/ethyl acetate 9:1 -> 8:1).

Yield: 2.60 g (34%)

R¢ value: 0.52 (silica gel; petroleum ether/ethyl acetate 7:3 + 1% conc. ammonia
solution)

C1sHa3F3N204 (388.39)

Mass spectrum:  (M+H)" = 389
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Yield: 0.23 g (10% over 2 steps) 15 Rf value: 0.10
(silica gel; petroleumether/ethyl acetate = 1:2)

Cf 4H17NC3 (247 30) Mass specighum (MrH) + = 248 (d)

4- (azepan-2-on-1-yl)-N-f0 S)- -(5-chl oro-|

H benzi m dazol -2-vl)-ethyl|-3- 20 nethyl - benzam de
Prepared anal ogously to Exanple 1f from

4- (azepan-2-on-1 yI) 3-met hyl - benzoic acid, TBTU D

| mz)@ma@ rapdiy methgid-(4 N—tege-butcnwlo;arh?tg‘nygpmrann*‘l w3y |

/ Ld: 61 %
AR Tonr i dRsoled 7 10 8 risthapdiand Empipsd wit
{ﬂgdmlg@)z d\ﬁiﬁﬁ)_rﬁ H’ﬁﬁélblﬂ %dlﬁ%h?dromdé%%ﬁ%?n Astel abimiRutes a

I sot ope) | ow ng con&eunds wer e prepared
fanthien 40 uall of metbanolmre addedoand the reaetian mixtues ig stiered for 42

A i R I . o

resRiuens coffbidad withageand a&ndmedlwﬁﬂl hcéhd fdid. The precipitate
1- chloro-1 H benzi m dazol -

&ﬁmﬂys suetiqn filberad; washes wztarwer a%d dcw—ﬂ in ﬂ(emlpgulatmg air

Sugahibes b n 6 At 3l hoCodel koH &8 BibRe

Yield: 2.40 g (96%)
R; value: 0.41 (silica gel; petroleum ether/ethyl acetate = 1:1 + 1% acetic acid)

Ci7H21F3N204 (374.36)
Mass spectrum:  (M-HY =373

(e)  4-(4-N-Boc-piperazin-1-vl)-N-[(1S}-1-(5-chioro-1H-benzimidazol-2-yl)-

ethyl]-3-trifluoromethyi-benzamide
Prepared analogously to Example 1f from 4-(4-N-Boc-piperazin-1-yt)-3-
trifluoromethyi-benzoic acid, TBTU, NMM and (1S)-1-(5-chloro-1H-
benzimidazol-2-yl)ethylamine in NMP and subsequent purification by
chromatography on silica gel (eluant: pefroleum ether/ethy! acetate = 50:50).
Yield: 57%
Rs value: 0.20 (silica gel; petroleum ether/ethyl acetate = 1:1)
CasH29CIF3N503 (552.00)
Mass spectrum:  (M+H)* = 552/554 (chlorine isotope)
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4- (azepan-2-on-1-yl)-N-[(1 R -1-(5-chloro-1

H benzi m dazol - 2-yl ) - 2-

hydroxy- et hyl | - 3- net hyl - benzggi de 10 1: (MtH)+ = 0.50
H" NG 72% 397/399 (silica gel, CH2Cl2 (chl orine

[ C2H50H 9:1) isotope) N-[(1 S)-1-(5-chloro-1

H benzi m dazol - 2-yl ) -ethyl ] -3-nethyl -4-(pyrrolidin-
2-on-1-yl)-benzanm de 11 1: (MtH)+ = 0.63 24% 457/ 459

g%,hb Rgogel, CGHRC2 Ni " H/ a G (chlorine /C2HSCH
|sotope) N[(1 S)-1 -(5-chloro-1

H benzi m dazol - 2-yl') - 3- met hyl sul phanyl - propyl ] - 3-

&ﬁ@)(ﬁ%;:ﬁ -qlé-} 6%’%%6 alzo}z I9 é&?ﬁﬁ@(ﬂ'éj&ah g'-y%"pl €

tHﬂDSMﬁéfh?l&Zéﬁza?an) et hyl] 4-(pyrrol idin-2-on-1-yl
) - _benzam de 5 ' HN C N~CO {Fj (a)

4- (pvrrolidin- 2 on- 1- vI) benzoic acid 19.2 g (140
nmol ) 4-am no- benzoi c acid e refluxed for 20 hours

together with
Y
N
HN
FgF

Prepared analogously to Example 1g from 4-(4-N-Boc-piperazin-1-yl)}-N-[(1S)-1-
(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-trifluoromethyl-benzamide and TFA in
dichloromethane.

Yield: 73%

R value: 0.28 {silica gel; dichloromethane/methanol = 90:10 + ammonia
solution)

Ca1H21CIF3NsO * 2 CF;COOH (679.93 / 451.88)

Mass spectrum:  (M+H)* = 452/454 (chlorine isotope)

The following were prepared analogously to the sequence described in

Examples 2 and 3:

No. | structural formula yield mass peak(s) | Ryvalue
Name |
4 ] Y (M+H)" = 0.15
i fw 14% | 482/484 (silica gel,
D -
N H (chlorine CH3;COOC;Hs
s FEF isotope) {C-HsOH 9:1
+ NHz)
N-[{(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl)-4-
(piperazin-1-yl)-3-trifluoromethyl-benzamide
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10 25.8 m (180 mmol ) ethyl 4-bronmobutyrate in 100 ni
DMF. After evaporation i. vac. the residue is

conbi ned with 100 m of waterggnd 50 m petrol eum
ether and vigorously sti rrec?fo 50 m nutes. The
precipitate is filtered off, recrystallised from

et hanol and dried at 80C. Yield: 9.36 g (33% 15

Cf 1Hf 1NO3(205. 22) Mass spectrum (MH)+ = 206 (b)

"Nb(léﬂru&tdr'él sima 1M benaligldiaz o] nsyl pedi(By | RAvdIQy

rrolidin-2-on-1-yl)- benzam de 20 Prepared .anallogously
to ExMapiee if from 4- (pyrrolidin-2-on-1- yI) benzoi ¢

TRTL] NDELPEA Aand L4 Q) 1 _( hl Ay ~

ant A

Tt oI}y o1, =] rLr-\ artu— T _J.'\J'

Ig%enzi ni dazol - 2591 ) - et hyl|af&i ne in M’Er“lrand subsoeagent
purifi cati on dy shing thet3nl uti pg1eB1ithe rem(dmeaigm,

et hy w0 wat er,| dil ute sodi um hydrodgen

carbon‘favt\ | ut'i ter |and sat . | (chringm chi gréldeCl2

sol ug ing o sodijum sul pha elim ' .

t he 25 solF é“y i . vac. Yield: 61 f5%&9‘%’1\3& ue: 3%[%'85@*' 1)

oot T TS50 ﬁ/éés”‘z%é;%‘i" 3y sulphanyl-nrpyi-4-

(chl O(rpumazwxygea-tnf&arorﬁemvpben@mmpl e 12
3-chloro-N-T(1 V-1 -(5-chloro-1

H benzi ni dazol - 2- yl)- ethyl] 4-(4-N-methyl - 5

E}L@ﬂiﬁ_%zepan 1-yl)-benzamide o NNCI NI / HNH-
N

4-(4-N-acetyl-piperazin-1-yl)-N-[(1S)-1-(5-chloro-1 H-benzimidazol-2-yl)-ethyl]-3-

triffluoromethyl-benzamide

-
iy
H
N
-

220 mg (0.32 mmol) N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-
(piperazin-1 -y!)~3-triﬂuoromethyi-benzamide—ditriﬂuoroacétate in 5 ml THF are
combined with 0.23 ml (1.65 mmol) TEA, 50 pl (0.70 mmol) acetylchloride are
added dropwise with stirring and cooling in the ice bath and stirred for 2 hours
at ambient temperature. The reaction mixture is poured into ice water and then
extracted with ethyl acetate. The organic phase is washed with water and sat.
sodium chloride solution, dried over sodium sulphate and evaporated down i.
vac.. The residue is triturated with a solvent mixture of ethyl acetate and diethyl
ether, filtered off, washed with diethyl ether and dried in a drying pistol at 50°C .
Yield: 0.13 g (81%)

R value: 0.55 (silica gel; dichloromethane/ethanol = 9:1 + ammonia solution)
Ca3H23CIF3N50; (493.92)
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sl ~ (a)

3-chl oro-4-(4-N-nethyl -F1, 41di azepan- 1-vl ) -benzoni tri
e 1o Prepared anal ogously tQgexanple la from

3-chl oro-4-fluoro-benzonitrile and 1-

nmet hyl -[ 1, 4] di azepan in DI PEA wi th subsequent
purification by chromatography E on silica ge
(eluting gradient: dichloronethane/ethanol 98:2 ->
Més@)sf)ectﬁu@k d: (KH)RE 402/486 (Ehldfind Rotdpe gel ;

met hyl ene chl oride/’ethanol = 19:1) 15 CI13H16CI N3
(249.75) Mass spectrum (MH)+ = 250/ 252 (chlorine

(b)
giagthﬁ&‘-oeé@- 4- (4-N-met hyl -[ 1, 41di azepan-1-vi ) - benzoi c

acid Prepared anal ogously to Exanple 1b from
3-chloro-4-(4-nethyl -[.1, 4] di azepan- 20,
4{(375napesn] e [12@79@6]%6 bengimidazal? m)Rtbyi-danethyl-
13% g. Yield: 99% C13H17CI N202 * HCI (268.74 /

. ? Mass spectrum (MtH) + = 269/271 (chlorine

i sotope) 25 (c) 3-chloro-Nf(1 S)-1 -(5-chloro-1
H benzi m dazol - 2-vl ) -et hyl | - 4- (4- N- net hyl -

El . 41di azepan-1-yl ) -benzam ¢

Exanpl e 1f from 3-chl or, 4

o4 ‘
yl ) -benzoi c acid, O Ho L
1z A dazol -2Hy ¢l ani ne, TBTU

(S)-1-(5-chloro- q
and -100- DIPEA i\n T ith subsequent purification by
chromat ogr aphy on“s¥i ¢ gel (eluting gradient:

petrol eum et her/ethyl acetate 50:50 -> 20:80). }

Yield: 34% Rf value: 0.30 (silica gel;

(%gch'rﬁre BhB06RIPRERINGTI-Aiming)-3-ritRANIBHZBatd

sol ut . SS spectrum (MFH?:JT
A solgionass 2414 g (38 Inonph) $-broseahexanoylchloride in 5.0 ml THF is

slowly added dropwise with stirring at ambient temperature to 1.65 g (10 mmol)
methyl 4-amino-3-methyl-benzoate in 50 ml THF with 2 ml DIPEA. After 16

hours stirring at ambient temperature the mixture is evaporated down i. vac., the

M- [ 1, 4] di azepan- 1-

residue is dissolved in dichloromethane, washed twice with water and dried
over sodium sulphate. The residue remaining after evaporation i. vac. is further
reacted without any more purification.

Yield: 3.30 g (96%)

Rt value: 0.40 (silica gel; petroleum ether/etﬁyl acetate = 4:1)

C15H20BrNO; (342.24)

(b}  methyl 4-(azepan-2-on-1-yl}-3-methyl-benzoate 7
3.20 g (9.35 mmol) of the product obtained in Example 5a is refluxed for 4 hours
in a freshly prepared solution of 1.00 g (43.5 mmol) sodium in 80 ml of

methanol. Then the mixture is evaporated down i. vac., the residue is acidified
with 2-molar acetic acid and extracted with ethyl acetate. The combined organic
phases are washed with water and dried over sodium sulphate. The residue
obtained after evaporation i. vac. is further reacted without any more

purification.
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Is Exanple 13 10 3-chloro-N-[(1

S)-1-(5-chl oro- 1H benzi m dazol - 2-yl ) -et hyl ] -4-(2-net hy
| -pyrrolidin- 1-yl)-benzamdeggp. N f( ' N NC C 15
(a) 3-chloro-4-(2-nethyl-pyrrolidin-1-yl)-benzonitrile
5.90 g (37.9 mml) 3-chloro-4-fluoro-benzonitrile are
dissolved in 65 ml DVF wunder a nitrogen atnosphere
and conmbined with 5.45 g (39.5 nmol) potassium

- ¥idonao ¢ (eofdtafnidateld frddacty, 39.5 nmol )

2-methyl -pyrrolidjine. After stirring for 20 2.5 days
B value! 0.3 (plige oeb ishixomathaae bianel=8% D 400 m of
her acted with ethyl acetate. The conbi ned
‘3?59*21%'."?‘1%%@?55 are washed several tines with dilute
hads spectramdi uriMiH)d= 282 sol uti on, dried over
magnesi um sul phate and evaporated down i. vac.. The
residue remaining is further reacted w thout any nore
f&!!“ f 448} diih-2-5n-10/BlAlinethibehzoRAGd Rf val ue: 0. 40
siliTa gel;, petroleumether/ethyl acetate = 9:1 + ]
0.98%9 ehtherpraduetghiained)in Erxam;.m:ﬁ?;{zm 200niag)methiagel is combined

ambidrtompelaluree el epapdratibrinvat: the rderiueds ¢ontbitled with
water and acidified with conc. hydrochloric acid. The precipitate formed is
filtered off and dried. After dissolving in methanol and applying to silica gel the
product is purified by chromatography on silica gel (eluting gradient: petroleum
ether/ethyl acetate 70:30 -> 50:50).

Yield: 0.23 g (10% over 2 steps)

Rs value: 0.10 (silica gel; petroleum ether/ethyl acetate = 1:2)

C14H17NO3 (247.30)

Mass spectrum:  (M+H)" =248

(d) 4-(azepan-2-on-1-yl)-N-[(1S8)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyi]-3-

methyl-benzamide

Prepared analogously to Example 1f from 4-(azepan-2-on-1-yl)-3-methyl-
benzoic acid, TBTU, DIPEA and (1S)-1-{5-chloro-1H-benzimidazol-2-
yhethylamine in THF and subsequent purification by chromatography on silica
gel (eluting gradient: ethyl acetate/ethanol 95:5 -> 90:10).

Yield: 61%

R: value: 0.30 (silica gel; ethyl acetate)

Ca3H25CIN4O, (424.93)

Mass spectrum:  (M+H)" = 425/427 (chlorine isotope)

The following compounds were prepared analogously:
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. The aqueous phase remaining is extracted with

vac.

oNeD
4.5

nor n

ﬂrﬁﬂﬁirﬁﬁf&m&ﬁ”’o' ne
W th sem concentrate

pl potassi um hydr oget

I~ hydr oc
' sul pha

fifasand ad] U
hl oric acid

 pealgsht i on.

84146 PH
and 2-

The

resu
m nu

=1 plcupitatCID
t@gfﬁéthen filtered off,

stirred
wash

1 £ 4
LU T Ul Aalliul

L 1.0
It LU

ed with water and

dri e
(sil
acet

(1S
TBTU

d at 55C. Yield: 8.1

petsFDl eum ef

roiNJi (1S)-1-

Bg:g (87

er/eth
p 1(1P88. 7
e i soto
oro-1H
li n- 1-yl

-2~ rfet hyl - pyrroli
1

from

OMIRD) #al ue:

8 spec

D45
E@rqlzorﬂ'% ()

' m dazol

y| acetate ¥

006>
6:4 +1 %
akgminium oxide,

G/ CahisOH

isbipeni de

R9epar ed

G arerrst e =B -Gh-FoIer DY B ORZ 2
. ; - L | -2-yl)-ethyl am ne,
rgng@gabgkgflﬁem,ﬁgﬁ%{é%ﬁ%fgci pi %/az egt bz g(r)nupienq

idto
filt
drie
di ch
(417
i sot

d '
%hane/ et ol
. 3 SS spectrum

ope) The follow ng

dilute sg)w hydr ogén carb
ering i ng wi ter
Hyi 92 3F§

oval
9:1)

M Hy= 4

onpound

DM ) 'S0l ut |
th
41335 !
P ; 2C17
ASh AL
Sisotope) pr epa

o0
ol

p
3, C1,/CoH;OH
C ZOT? né °

181 )

anal
Rf v
yi el

a7 aPar 2oy LN e
ChyEs Ry-BEA( S ndthyMiRmid &t

val ue

ORI

10

o TR

>
72%
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(chlorine

0.50
(silica gel, CH2Cl»
/CoHsOH 9:1)

isotope)

2-on-1-yt)-benzamide

N-(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-3-methyl-4-{pyrrolidin-

11

S/
[o]
oy
CY H}“
[¢]

3:
24%

(M+H)" =
457/459
(chlorine

isotope)

0.63
(silica gel, CHzCl;
{CoHsOH 9:1)

N-[{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-3-
methyl-4-(pyrrolidin-2-on-1-yl)-benzamide
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Name 14 7: (MtH)+ = 0.55 rNG" HN \ G 11%
419/ 421/ 423 (silica gel, (chlorine petroleum
i sotope) ether/CH3COOC2HS 19:gp). N-[(1 §)-1
-(5-chloro-1
H benzi m dazol - 2-yi ) - et hyl ] - 3-chl or 0- 4- (nor phol i n- 4-yl
)- benzamde 15 (MtH)+ = 0.30 F N N 421/423 (silica
gel , F 19% (chl ori ne petrol eum i sotope)
ElBRnEHIBO00C2HS 1:1) N [(1 S)-1-(5-chloro-1

enzi m dazol -2-yl)-ethyl]-3,5-difl uoro-4-(norpholin-
4- yl)-benzamde 16 1: (MtH)+ = 3.46 mn NN 17%

ﬁf—glf' té)g %(g?hictrg-%’ﬁmagﬁ% ﬁ&&oqfé—ﬂ?-etfﬂd]&f pﬁrdliﬁm-ﬁfb@-‘! -yl)-

behesigida dazol - 2-yl ) - 2- net hoxy-ethyl ] -3-trifl uoronethy
|- 4-(nmorpholin-4-yl)-benzamde 17 1: (MH) + = 3 21

mn NN'y NI HHa 13%465/467 F F F (chlorine
i sotope) 4-(azepan-1-yl)-Ny[(

S)-1-(5-chloro-1
H benzi m dazol - 2-yl ) -et hyl ] {3-
N N
H

0

(a)  4-(pyrrolidin-2-on-1-yl}-benzoic acid

19.2 g (140 mmol) 4-amino-benzoic acid are refluxed for 20 hours together with
25.8 ml (180 mmol) ethyl 4-bromobutyrate in 100 ml DMF. After evaporation i.
vac. the residue is combined with 100 ml of water and 50 ml petroleum ether
and vigorously stirred for 50 minutes. The precipitate is filtered off, recrystallised
from ethanol and dried at 80°C.

Yield: 9.36 g (33%)

C11H11NO3 (205.22)

Mass spectrum:  (M+H)" = 206

(b)  N-[(15)-1-(5-chloro-1H-benzimidazol-2-vl)-ethyl]-4-(pyrrolidin-2-on-1-yi)-

benzamide

Prepared analogously to Example 1f from 4-(pyrrolidin-2-on-1-yl)-benzoic acid,
TBTU, DIPEA and (1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine in THF
and subsequent purification by washing the solution of the residue in ethyl
acetate with water, dilute sodium hydrogen carbonate solution, water and sat.
sodium chloride solution, drying over sodium sulphate and eliminating the
solvent i. vac..

Yield: 61%

Rs value: 0.50 (silica gel; dichloromethane/ethanol = 9:1)

CooH15CIN4O- (382.85)

Mass spectrum:  (M+H)" = 383/385 (chlorine isotope)
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trifl uoronethyl-benzam de 18 1: (MtH+ = 3.02 mn |
i HH\ Q 20% 431/433/435 v 01 (chlorine isotope)
-103- No structural formula _ygeld nass peak(s) j Rf
value I Rt value Nanme 4-(azepan-1-yl)-3-chloro-N[(1
S)-1-(5-chloro-1 H benzi m dazol -2-yl)-ethyl]-
benzam de 19 1: (MtH)+ = 0.47 NNGNI " N/ G 49%
417/ 419/ 421 (silica gel, C (chlorine
CH2Cl 2/ i sopropanol isotope) 19:1) 3-chloro-N[(1
S)-1-(5-chl oro-1H benzi m dazol - 2-yl ) -et hyl ] - 4- (p| pe(d|
X 12penzanide 20 1 1: (M:H)+ = 2.61 nin "
6. 2% 433/ 435/437 N -) G (chlorine isotope)
3-chloro-N-[(1 S)-1 -(5-chloro-1
bt [ B)0l-(B2cibjo-¢Hbydriziidelza - 2yethgip-an44N-methyl-
él -benzamde 37 Nly, N1: (MH+= 0.53 N" H 01
azfpﬁnibyl()éaelnﬁe@'(beel (chl ori ne CH2CI Z/ CH3CH

(a)  3-chloro-4-(4-N-methyl-{1.4]diazepan-1-yl)-benzonitrile

Prepared analogously to Example 1a from 3-chloro-4-fluoro-benzonitrite and 1-

methyl-[1,4]diazepan in DIPEA with subsequent purification by chromatography
on silica gel (eluting gradient: dichloromethane/ethanol 98:2 -> 94:6).

Yield: 71%

Rs value: 0.20 (silica gel; methylene chloride/ethanol = 19:1)

C13H1sCIN3 (249.75)

Mass spectrum:  (M+H)" = 250/252 (chlorine isotope)

(b)  3-chloro-4-(4-N-methyl-{1.4ldiazepan-1-yl}-benzoic acid
Prepared analogously to Example 1b from 3-chloro-4-(4-methyl-[1,4]diazepan-

1-yl)-benzonitrile in 25% aqueous potassium hydroxide solution.
Yield: 99% 7

C13H17CIN2O, * HCI (268.74 / 305.21)

Mass spectrum:  (M+H)" = 269/271 (chlorine isotope)

(c)  3-chloro-N-[{1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(4-N-methyl-
[1.4)diazepan-1-yl)-benzamide

Prepared analogously to Example 1f from 3-chloro-4-(4-methyl-[1,4]diazepan-1-
yl)-benzoic acid, (S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine, TBTU and
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isotope) 19:1) N[(1 S)-1-(5-chloro-1
H benzi m dazol - 2-yl )-ethyl]-4-(3, 5-di net hyl pi peridin-1
-yl)- benzamde = 2.84 mn _ 0. (MHy N \ NGNIT "
H Cl1 20% 413/ 415/ 417 \ G (chl'orine isotope)
3-chloro-N-[(1 S)-1-(5-chloro-1
H benzi m dazol - 2-yl ) -ethyl]-4-(3, 4-di -dehydro piperid
in-1-yi)-benzam de -104- No structural fornula yield
B A0 bRt SInEBlotE oy FARAnofaehy Gl gel
(eluting greadiaM2 GbteoleHBCEther/eihyl asetate80:52.-32080).
%?C!QJ%'%—N_[H S)-1 -(5-chloro-1

N i dazol -2-yl)-ethyl]-4-[2-(4-nethyl -
R REILRZ 01301 (sHica Rl iéhloRiréhhfeRtHandl = M RZ 35 simonia
Exanple 21 ~- 1 N[(1 R)-1 -(5-chloro-1
solwtian) ni dazol - 2-yl ) - 2- met hoxy- et hyl ] - 4- (nor phol i n-3-0
&zzﬁzsé]ﬂsb-éhbrégf)l uor onet hyl - benzamde o o C N N

Mass spectrum:  (M+H)" = 446/448/450 (chlorine isotope)

Example 13

3-chloro-N-[{1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-(2-methyl-pyrrolidin-

1-yl)-benzamide
0
ﬁJYN
cl

(a)  3-chioro-4-(2-methyi-pyrrolidin-1-yl)-benzonitrile
5.90 g (37.9 mmol) 3-chloro-4-fluoro-benzonitrile are dissolved in 65 ml DMF

under a nitrogen atmosphere and combined with 5.45 g (39.5 mmol) potassium
carbonate and 4.2 ml (3.5 g, 39.5 mmol) 2-methyl-pyrrolidine. -After stirring for
2.5 days at 90°C the reaction mixture is poured into 400 mi of water and
extracted with ethyl acetate. The combined organic phases are washed severat
times with difute and sat. sodium chloride solution, dried over magnesium
sulphate and evaporated down i. vac.. The residue remaining is further reacted
without any more purification.

Yield: 7.80 g (94%)

Ry value: 0.40 (silica gel; petroleum ether/ethyl acetate = 9:1 + 0.5% ammonia
solution}

C12H13CIN2 (220.70)

Mass spectrum:  (M+H)" = 221/223 (chlorine isotope)
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EJ~NI HHC J FFF (a)

4- (nmor phol i n-3-o0on-4-vl)-3-trifluoronethyl -benzoic acid
10 1.00 g (3.63 mml) -101 -

4- (nmorpholin-4-yl)-3-trifluoronethyl-benz6ic acid
(prepared by synthesis sequence anal ogously to
Exanpl e 13a and 13b) is suspended in 40 m of water
and 150 ng (3.75 mmol) sodi um hydroxi de are added.

Then 1.73 g (10.92 mmol ) potassi um per manganate are

il%ced aga t he mxturle |s|ist|rrd for 1.5 hours at

in the ice

? g (30 $hrhal) %?méjﬂ?ddﬂlbpémgm in E)%n:i'ﬂgqgalﬁfb'étlgﬂetaitllﬁleasmixture

['orisation 1Is obtal ne After extraction
of 66 rdtwmmameWdrmmsuleﬁon agdrﬁScmbththanaHer 2.75 hours

- §L06°. e niynrlor ot & iied VBt BfercRpinegonith cone.

hiydicehRiic! doice dn@)(roléhik?ﬁ?ﬁa@ﬂ‘! SHNBLitShts 'ah% é@a tedI céown i. vac..

%llll uant: di chl or onet hane/ net hanol 95:

e agylepys phase gemaming-isoedraoied »itb dzdylornmhap@.cqthmed
o s aybi s i 4,5, semisgneepigted hystraghiote ppidand 2-

ﬁbd’ﬁahmtaéél(lﬁrhﬁlrogen sulphate solution. The resuiting precipitate is stirred
g{ynem a\.chl or o- phenyl ).-N- Boc- ( S) - O et hyI seri nam de

agheriminHes. epsite(es o Washad Wi Wafir arbdried at 55°C.

Qdé‘l fher with 21.9 g (154 nmol)
! ﬁ]o%}gg 1 henyl enedi am ne in 658 m THF, and 43.9

R valaee0. 5|5I'(Bl|l):a tgel; qudisdleurn mthenethyiGRetdte ('16:4 1104 hcetic acid)
9 | wion,of PPAin ethyl acetate are added
15%”@'?6?%?%“% ice bath. After 15 m nutes
Mdsis'dpe@triam: t hqA19)"10 bat badPa2NLHbHAE |éoio;5@)at ed to
anbi ent tenperature, poured into water and th

aqueous phase is extract ed vvlth et hyl acet ate The

(4

sul phpvnaolmwwaggn rﬁnﬂedovvn i. vac.. The resi due S
%urlfl ed b chr omat ography aon sili ca gel (elu

ng
FRRATER EnalpgoNS Y 8 YATBME YraIoma Agihioro-4-(2- methyl-pytrolidin-1-yl)-
benzoic acid, (15)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine, TBTU and

TEA in DMF, then precipitated by pouring into dilute sodium hydrogen
carhonate solution, filtering and washing with water. Then the product is dried at
55°C.

Yield: 92%

R value: 0.66 (silica gel, dichloromethane/ethanol = 9:1)

C21H22CEkN4O (417.34)

Mass spectrum:  (M-H) = 415/417/419 (chlorine isctope)

The following compounds were prepared analogously: -

No | structural formula yield mass peak(s) | Rsvalue /R value

Name
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- benzam de

Nb’r

eﬂ%ﬁ&ﬂ:rﬂﬂﬂirﬁﬁﬂw y to
(nmorphol 1 n-3-0n-4-yl) -3

e

= trifl

hhadd paak(s)

uor onet hy

Rs value / R; value
- banzoi c

. aC| Name

(1R

etlh

POUbdRYAniREO wat er,

hon=t

eld: 63% Rf val ue:

a qgel:

AR | VB PR NN BRI SLB BT el .%w)ﬁwl-

filtering and drying i.
0.57 (sili

vac.

'chlorone

(MirH) + =

e/ met hanol

ol owi 1
struct uf

%+

ouSIy No.
vaI ue or Rt -
2.57 mn o

2:9:1)

(d2phbec F3NO4

g‘g&%npoﬂﬂzyéz&e{ gPLg lg% gel,

al for

20%

Horhe! d WHSSCIH?ZHK/( ropanol
nn-(I(I:'ZI.O7 Name 25 @b P

ATH0loMe)M79 H

6'!91)Na

biserviamidezol - 2-yl ) - 2-

R e R e D e (e L

RO~

>:
6.2%

(M+H) =

(chlorine

isotope)

433/435/437

2.61 min

yl)-benzamide

3-chloro-N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-([1,4]Joxazepan-4-

37

Fogpel®
o R

9.4%

(M+H)" =
411/413
(chlorine

isotope)

0.53

{silica gel,
CHyCl/CH;0H
19:1)

benzamide

N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(3,5-dimethylpiperidin-1-yl)-

38

20%

(M-H) =

(chlorine

isotope)

413/415/417

2.84 min

piperidin-1-yi)}-benzamide

3-chloro-N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-(3,4-di-dehydro-
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nmet hoxy- et hyl ] -benzam de 26 XX (MtH)+ = 2. 65 mn 29%
509/511 | HN 6N- H G (chlorine } F F F isotope)

4- (azepan-2-on-1-yl) - N-[(l Ripo4-(5-chloro-1

H benzi m dazol - 2-yl) -

met hoxy- et hyl ] - 3- trlfl uor onet hyl - benzam de 44 (MtH) + =
0.47 o0 o NN 8.5%477/479/481 (silica gel, ~J GHH

Cl (chlorine CH2ClI 2/ CH3OH isotope) 95:5) 2.37 min

N§  Strocearl |f6r3mﬁ1)a 1 - (o-djield- 1 mass peak(s) R¢ value / R¢ value
enzimdazol -2-yl)-2-n@t"hoxy-ethyl|-4-

(. [ INa@pwexazepan- 5- on- 4-yl )-benzam de 45 (I\/H-|—|)+ = 0.45 |

l\l ’) ')n/ /I_I_II /I_Inl /IQ1 (o o84a r ANl _o

50 chi \ qf;we CH2 2}/(1%:;304 "4 Z)--o K%t“@%)u 55: 602941

m <Chl Ny @_1 (P2ah! Qrapals31/533 | (silica gel,
H benzi v gt hoxy- @t hyl ] - 4-
([ L, 4] oxaZepan- 3- on- 4-yl| )i- benzarji(ckloBae 1: (M Ghl2CL/CH;OH 9:1)
0.0 N~NI HH/ C 7.'2%431/Z 4 (silic [ ..
i %Béé) gog)min

"k{o C1 (chlorine CH3COOT2HS i S | CH30OH
- [ 3=chioro-N-[(1S)-1-{5-chloro-1H-benzimidazol-2-yl}-ethyl]-4-[2-(4-methyl-

piperazin-1-yl-methyl}-piperidin-1-yl}-benzamide

Example 21

N-[(1R}-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(morpholin-3-on-
4-yl)-3-trifluoromethyl-benzamide

I
0
0
i A

N cl

N H

o/
F' g F

(a)  4-(morpholin-3-on-4-yl)-3-trifluoromethyl-benzoic acid

1.00 g (3.63 mmol) 4-(morpholin-4-yl)-3-trifluoromethyl-benzoic acid (prepared
by synthesis sequence analogously to Example 13a and 13b) is suspended in
40 ml of water and 150 mg (3.75 mmol) sodium hydroxide are added. Then 1.73
g (10.92 mmol) potassium permanganaie are added and the mixture is stirred
for 1.5 hours at 45°C. Then the reaction mixture is cooled in the ice bath and
sodium thiosulphate is added until total decolorisation is obtained. After
extraction 3 times with ethy! acetate the combined organic phases are dried
over sodium sulphate and evaporated down i. vac.. After application of the
residue to silica gel it is purified by chromatography on silica gel (eluant:
dichloromethane/methanol 95:5).

Yield: 340 mg (32%)
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structural formula Yield mass peak(s) Rf value or Rt
Name 3-chloro-N[(1
S) - 1-(5-chl oro- 1H benzi m dazqphs2-yl ) - et hyl ] - 4- (mor phol
i n-3- on-4-yl)-benzam de 81 ?I\/H—|)+ =0.44 N2.9%
463/ 465/ 467 (silica gel, N HTrN (chlorine CH3COOC2HS
H Ol 0")"O Cl isotope) /CH3OH 95:5 + CH3COCH)
3-chloro-N-[(1 R -1 (5 chl oro-1
t; ELND 9y yl)-2-nmet hoxy-ethyl]-4-
dmg %Ilg%&;onﬂ- yl)-benzam de 97 | 1: (MH- = 2.36
ass spectromy 500M8) 510 ©2P0oj (bronine and r’ PB
O'Ochlorine isotope) 3-brono-N[(1 R-1
-(5-chloro-1 H benzi m dazol - 2-yl)-2-nmet hoxy-ethyl]-4
(byor IONGJZ-Bnﬂﬂ@ﬂ-cﬁﬂmb)nﬂwmamB(ﬁﬁ(S)J@Qnetﬁﬁmlnarﬁae and N-(2-

$6%' P P7 Hﬂncﬁ) RI'B&: Y@-O%@ngﬁne are dissolved together with 21.9
g (154 mmol) 4-chloro-1,2-phenylenediamine in 658 mi THF, and 43.9 ml (316
mmol) triethylamine and 103 ml (173 mmol) of a 50 % solution of PPA in ethyl
acetate are added with stirring in the ice bath. After 15 minutes stirring in the ice
bath the mixture is heated fo ambient temperature, poured into water and the
aqueous phase is extracted with ethyl acetate. The combined organic phases
are washed with sat. sodium carbonate solution and water, dried over sodium
sulphate and evaporated down i. vac.. The residue is purified by
chromatography on silica gel (eluting gradient: dichloromethane/methanol =
30:1 -> 9:1).

Yield: 33.47 g (72 %) mixture of the two regioisomers

C15H22CIN;O4 (343.81)

Mass spectrum:  (M-HY = 342/344 (chlorine isotope)

R¢ value: 0.80 (silica gel; dichloromethane/methanol = 9:1)

(c) (1R)-N-Boc-1+{5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethylamine
26.01 g (75.65 mmol) of the mixture obtained in Example 21b are dissolved in
1500 mi of toluene and 20.8 ml (364 mmol)} acetic acid and 10.0 g molecular
sieve, 4A, are added. The reaction mixture is stirred for 5 hours at 60°C. The

reaction mixture is filtered, washed again with ethyl acetate and the organic
phase is washed with semisat. sodium hydrogen carbonate solution, dried over
sodium sulphate and evaporated down i. vac.. The residue is stirred with diethyl
ether and the crystals formed are suction filtered. The filtrate is evaporated
down i. vac. and the residue is purified by three lots of chromatography on silica
gel (eluting gradient: dichloromethane/methanol 80:1 -> 50:1).

Yield: 13.85 g (56 %)

C15H20CIN3O3 (325.79)
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50NN ONH'"'H_d 0J Prepared anal ogously to
Exanpl e 1f from 3-net hyl - 4- (nor phol i n-3-on-4-yl) -
benzoi c acid (prepared by sygg@gsis sequence

anal ogously to Exanpl e 30a, lo and 21 a), (1 R-1
-(5-chloro-1

H benzi m dazol - 2-yl ) - 2- met hoxy- et hyl am ne, TBTU and
NW in DMF, then pouring into water, extracting with
Rﬁé&‘é‘ efbiAt: e, @nymﬁg O@BzéﬂéB%BﬁléHh@'ibﬂtﬁpe

evapo tlon i . purifying by c ronatography on
B malua 929 ((sd;batgehgmgﬂammemanemwmnol 30:1)

acet at e/ i sopropanol / et hanol 9: 1: 0 ->9:0:1). Yield:
99% 15 Rf value: 0.13 (silica gel

'chI
ectrum

@d&ﬂ & (h84i weadhéIR NwBOﬁﬂl- Sothleg- Udrh%mfﬂ@aﬁelr%yl)ﬁ-methoxy-

Q{hg?ﬁé kﬁnfh%gﬁﬁ:lh}’qr ﬁ\%tmlﬁ 5?%8&5&?%%@1 nﬂi@ it (?iodo mmol)

TFB0and! gty for( hlat amnlgieht tempeardture #THe @ilxt(meh Isoilhlenqz)oured into

'ggit. §Q%ﬁ§n‘bﬁl5cg'pge@ calboone{tesa %E)RRIO}I a%dlezﬁer'\h(gr%ugh mixing the agqueous

Eggﬁ@ 1 ”é)g ?WIiH )i &Iﬂﬁ)tntﬂé‘tr'lﬁH%pé‘lﬂPﬂt r 98¥thte. 3The combined
y -4-(norp oI I n-

on-4 enzam e ---
OFganic phases are dr.lai)evékmthmmm!phaie andrpurified) byvelwothatography
mass;: D F 2’ Rf v(?.H R X o :
OR “silicH ge ? luant: ‘dichioromethane/methanol = 9:1 + 1% conc. ammonia
solution).

Yield: 0.35 g (quant.)

C10H42CIN3O (225.68)

Mass spectrum:  (M-H) = 224226 (chlorine isotope)

R: value: 0.40 (silica gel, dichloromethane/methano! 9:1 + 1% conc. ammonia

solution)

(e)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi)}-2-methoxy-ethyll-4-
{morpholin-3-on-4-yl)-3-trifluoromethyl-benzamide

Prepared analogously to Example 1f from 4-(morpholin-3-on-4-yf)-3-
trifluoromethyl-benzoic acid, (1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-
ethylamine, TBTU and NMM in DMF, then precipitation by pouring into water,

filtering and drying i. vac..

Yield: 63%

Re value; 0.57 {silica gel; dichloromethane/methanol = 9:1)
C22H20CIF3N4O4 (496.88)

Mass spectrum:  (M+H)" = 497/499 (chlorine isotope)

The following compounds were prepared anélogously:

No. [ structural formula Yield mass peak(s) | Ryvalue or R;
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4 HEef &G WD - EFB LB chiBrelq FBEh Fimid 2202yl 2-
methoxy-ethyl]-3-trifluoromethyl-benzamide

44

!
A R

3
8.5%

(M+H)" =
4771479/481
{(chlorine

isotope)

0.47

(silica gel,
CH,ClL/CH3z0H
95:5)

2.37 min

3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-

(I[1,4]Joxazepan-5-on-4-yl)-benzamide

45

i

>
2.2%

(M+H)" =
AT77/479/481
(chlorine

isotope)

0.45

(silica gel,
CH,Ck/CH;0H
95:5)

2.41 min

benzamide

3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-
([1,4]oxazepan-3-on-4-yl)-

52

P
7.2%

(M-H) =
431/433/435
{chlorine

0.70
(silica gel,
CH3;COOC;H;5

isotope)

JCH3OH 9:1)




| yophilised. 5 Yield: 77% C2oH 9Cl NMd03 (398.85) Mass
spectrum (MrH)+ = 399/401 (chlorine isotope) The
foll ow ng compound i s prepacqgganal ogously: 10 ( No.
structural formula Yield mass peak(s) Nane 28 0 80%
(MtH)+ _ N JIN" N 413/415 (chlorine isotope) ( _
N-[(1

S)-1-(5-chl oro- 1H benzi m dazol -2-yl )-ethyl]-3-nmethyl -4

Nd. "Of Sfrattural Forpula- Y1 ) - Peiman de| maveEpeaaids) N [R; value or R;
S)-1t(5-chloro-1

H bepdamedazol - 2- yl')-ethyl]-3-nmethyl-4-(4-N-nethyl- 15

1 1 B e B LR F e 90 ey b grorehoin->
(90. Bomaaoyl)-béniamieleo- 3- net hyl - benzoic acid are

reflluxed for 1 hour together with 50 nd of thionyl

8dhl of i de and thep evapor pZed down|{M+HAcE. The 0.44 __.

pur ???céﬁéﬁ?ﬁ%& 4 15| 358" (quperReseT it

(172] 59) (chlorine CH3COOC;H;
oo @ isotope) ICH;OH 95:5 +
CH;COOH)

3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-
(morpholin-3-on-4-yl)}-benzamide

97 ! 2. (M-H)y = 2.36 min
I N&N 1.0% 506/508/510
N " ﬁ‘@c' (bromine and
O\AO Br )
chlorine
isotope)

3-bromo-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl}-4-
(morpholin-3-on-4-yl}-benzamide
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5 (b) 4-fluoro-3-nethyl-benzam de 15.70 g (91.0 mmol)
4-fl uoro-3-net hyl - benzoi c acid chloride dissolved in
30 Ml THE are added dropw sggha 300 nml of conc.
ammoni a solution and then stirred for 2 hours at

anbi ent tenperature. The precipitate fornmed is
filtered off, washed with water and dried. 10 Yield:
10.00 g (72%9 CBHBFNO (153.16) f Rf value: 0.31
ExbHple@kam oxi de; di chl or onet hane/ net hanol = 50:1) r
(©) g-fluoro-3-nethy|-benzonitriIe 15 10.00 g (65.29
mmol ) 4-fl uoro-3-nethyl -benzoic acid amde are stirred

r r
e L S L R o
(reerphodiniBopaylpbenpamidece water, the resulting
pr [=Yod pi tate is filtered off and washed with water
After being taken up in ethyl acetate the organic
phase is washed with sat. pot aSSI m car bonat e
solution, dried over 20 sodiums phate and evapor at ed

down conpletely i. vac. Yloel di 8.00 g (91% | C8BH6FN
(135.14) Rf val ue IN di chl or onet hane)
1. 41d|azepan 1- vI

25 (d) 3-nethyl -
ri e “& & 8 Mol )
4-fl uoro-3-net hyl + benzon{|trile are hested to 110C

together wth 1-9 -[ 1, 4] di azepan for 1 week
with stirring. After evaporation i. vac. the residue
IS separated on al um ni um oxi de (el uant:

M S SPBIAEDRY e T SHROR R N P

Beﬁfdn@h@ ﬁ‘@ﬂﬁﬂhe%Qeduemeﬂarib)ogou\él)etcﬁExémﬁfé %0a, 2d
9 9N3 (229. 33) -113- Mass spectru ( M+H) +
gg@ 1a), (1R)-1 ~(5-chloro-1H-benzimidazol-2-yl)-2- methoxy-ethylamme TBTU

and NMM in DMF, then pouring into water, extracting with ethyl acetate, drying

over sodium sulphate, evaporation i. vac. and purifying by chromatography on
silica gel (eluting gradient: ethy! acetate/isopropanol/ethanol 9:1:0 -> 9:0:1).
Yield: 99%

R value: 0.13 (silica gel; dichloromethanefisopropanol = 19:1)

C22H23CINgO4 (442.91)

Mass spectrum:  (M+H)" = 443/445 (chlorine isotope)

The following compounds were prepared analogously:

No. | structural formula Yield mass peak(s) | Rsvalue or R

Name

23 76% (M+H)" = 0.50

2 ‘d“ 473/475 (silica gel,
N =
Hon a (chiorine CH,Cl,/C,Hs0H
o(‘N’o; r@—

isotope) 9:1)

N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methyisulphanyl-propyl]-3-

methyl-4-(morpholin-3-on-4-yl)-benzamide
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Rf value: 0.25 (silica gel; dichloronmethane/ nethanol =
9:1) (e)

3-met hyl - 4- (4- N-net hyl - F1, 41diygzepan- 1- vD- benzoi ¢ aci d
is 5 Prepared anal ogously to éxanple 1 b from

3- net hyl - 4- (4- N- net hyl -

[1, 4] di azepan-1-yl)-benzonitrile with 25% potassi um
hydr oxi de solution by refluxing for 36 hours. After

No.APPsgtitAiral for’ﬁﬁ‘ila the TeRdidue | Bnpdedhéa ON R value or R
al umnium oxi de (el uant:idichlorohethane) Ign?j tlhe ! ¢

corrermedl ng fractl ons are agai n purl fi ed on silica
anl 1 . chl Ar 1.00:-.1

B 10 o 1) v i 14% | CRT one BT OIe 33) MG
spect rum 49 Ri val ue: D4g30146RP-1 8; ési!ica gel,
aqueﬁ T 4)

met haqo*h/ im chl ori ge solution =1i6:
15 (fp (chlorine CH2Clp/C,Hs0H

3- et hyI 4 (4-N-nethvl -[ L, 41 di aze %B{odaeéx) benz%@

aci d| chloride Prepared analogous anpl e

fromj- yd S%h(&oN%bﬂi midazol-2-yl)-2-hydroxy-ethyi]-3-methyl-4-
[1, 4] dllgggpar(r 1-yl)-benzoic acid a¥121| thx onysl( crsrll]orl de. *

Yi el d(mfeﬁpbﬁtmﬁa@n-éeﬂ)zbemmﬁgcr N20 * HCl (266.77 /

[laVa¥al

0323yt -
4 ) - 1+ (5- chkQ Ebenzi m 833'2}[ - 2- vw e? hvl | - 3- rreq’%Q/l -4
i”éN thy- E{ i.azepan-1 -v| ¥1b@naani de 438iicagel,
1. 61 .
3- mef YT~%- (4- N-met hyl - [ I, 4] di azept@lering ) - beng &dClo/C2HsOH
acid 25 chloride are pl aced toget hth 400
(3.96 Mol ) TEA in 10 nmlj THE at a%gfog@t) terrperglr)re

and jpNqoHBtahtoroef HA4SR HAgylj-etHyl]-3mthyl(4:(morpholin-3-on-4-yl)-
S) -1 065 chloro-1 H benzi m dazol -2-yl)-ethylamne is
adde Z@ﬂmﬁewth stirring. After 16 hours stirring

at _anbient tenperature the mXture i s evaporated down
i. vac., the residue is conbined with water and
Exampie 84 with ethyl acetate. The conbined 30 organic
phases are washed with sat. sodium chloride sol ution,
dri ed over sodium sul phate and evaporated down i.

WER18)-14s- drﬁﬁbdrre-ueﬁzmaaf¢@Yr%thwpwmwrmbnmyr)

al um nj um oxi de (el uant: dichl oromet hane/ net hanol

Q@OZQ!)'" €
0]
o /d‘\H/R?N
HJ\N ﬁ\@—cr
o)

254 mg (1.15 mmol) 4-(morpholin-3-on-4-yl)-benzoic acid (prepared by
synthesis sequence analogously to Example 30a, 2d and 21a) are placed in 6
mi DMF and 428 mg (1.0 mmol) PfTU and 514 pl (3.0 mmol) DIPEA are added.
After stirring at ambient temperature for 10 minutes 232 mg (1.0 mmol) (1S)-1-
(5-chloro-1H—benzimidazol—2—yl)—ethyiémine-hydrochioride are added and the
mixture is stirred for 16 hours at ambient temperature. Then the reaction

mixture is filtered through basic aluminium oxide and evaporated down i. vac..
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-114- The fractions evaporated down are treated with
et hereal hydrochloric acid, after total concentration

~evaporated twice with ethyl _gqet.ate and di et hyl ether

and dried i. vac. at 70C. Yield: 120 ng (16% 5
C23H28CI N5O * HCI (462.43 |/ 425.96) Mass spectrum
(MtH) © = 426/ 428 (chlorine isotope) Rf value: 0.47
(al um ni um oxi de; di chl or onet hanel net hanol 19:1) pl
Ehenpsidudls pOrified bit cﬁbmﬂatogfaﬁﬂymmsmca gel (eluting gradlent

;L éé@ﬁﬁ%@%ﬂ%‘gﬁ&l &R?y Lol 90[10}-||{F% C?Ffe%&@f?er S Far Ioln are

%ﬁ{éﬂ%ﬁ%ﬁ?ﬁﬁ i 3%d) the Yedid ﬁé @Eﬁ%bw@& W 98&n ﬂr:l@ﬂm&er and

brono- 3- net enzoat e mat are

boppiisddd together with 3.92 g (21.0 rmol)

perazine, 39.2 ng (175 pnol) pal
éegﬁ?l?fﬁ)acet ate, 50.7 ng (175 pnol)
C%H&_;@IN oH@oglsmhosphoni um 20 tetrafl uoroborate and
11.12 é52 4 rmol) Jotassium phosghate in 35 m of
Mﬂ&&éﬁ:@c HEn: unddvi+aER ar gon 3894464 {eblognadsaterrk o 150C
for 10 mnutes in a mcrowave oven. Then the reaction
m xture is poured into water, stirred vigorously and
e falidwirdg ompoemdvis premdrbyl lanalejoais: The conbi ned
organi c phases are dried over sodi um sul phate,
applled to silica geI and purified by 25

T ca gg8hihEd Uanty:
e et Yo R o Yietd "5 258 PEAKIS) 5404
Cf SHPNHfted (334. 42)
28 2 80% M+H)" =
) ) J\FN o (M+H)
')L H N@_u 413/415 (chlorine isotope)
N H
N
N-[(18)-1-(5-chioro-1H-benzimidazol-2-yl}-ethyl]-3-methyl-4-(morpholin-
3-on-4-yl)-benzamide
Example 29

N-[(18)-1~(5-chloro-1H-benzimidazol-2-yl)-ethyl}-3-methyl-4-(4-N-methyl-
[1,4)diazepan-1-yl)-benzamide '

O
5y
H N
H Ci

(a) 4-fluoro-3-methyl-benzoic acid chloride

14.00 g (90.8 mmoli) 4-fluoro-3-methyl-benzoic acid are refluxed for 1 hour
together with 50 ml of thionyl chloride and then evaporated down i. vac.. The
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Mass spectrum (MtH)' = 335 Rf value: 0.52 (silica
gel ; dichl oronet hane/ net hanol = 50:1) -115- (D)

4- (N-Boc- pi perazin-1-yl)-3-ogyghyl - benzoic acid 1.42 g
(4.24 mol ) of nethyl

4- (N- Boc- pi perazin-1-yl)-3-net hyl -benzoate are
dissolved in 7 mM THE and 9.25 nml of water and 893 ng
(21.3 mmol ) lithium 5 hydroxi de-nonohydrate are

pskidud isAurBer Rddctad Withd ot arhbmioee! paridationbi ent
tenperature the mxture is heated to 45C for 2 hours.

Yield: EhéPrclaugntitalive) (21.3 nmol ) 1t hi um hydroxi de
added and the mxture is stirred is
@ng%%ﬁé?g)gnbi ent tenperature. Then it is
neutralised with 1-nolar hydrochloric acid and the
r.eacti m'>étur |s extracted with ethyl acetate. The
¢ co%&%@—-@@@&i@%ﬁ@@ are dried over sodium
34 e .ggl%s?am&beﬁn@%behz@Mi@bﬁbﬁde-diys'-eﬁved in 30 ml

Yi e 959%) Cl/7H24N204 (320.39) Mass _
Jptcaneuadde wise ®2B001mI Bf coat. mmoniagsolylian aad then stirred

Pr b Sl R T Rrg, T Beckitte tomsns ftetsg o
gﬁg{ﬁgd gﬂﬁ%&&eg@tég?nr%fjg- Irrfe; Pglm benzanm de Prepared

Yigldy HHB0 & (FePdzi n- 1-yl ) - 3-net hyl - 20 benzoic acid, (1

l4@r0-1 H benzi m dazol - 2-yl) - et hyl am ne,
E)éﬁl%ﬁggr?gﬁ%m)i n DMF, then stirring into conc. sodium
Ry dalage0. 3daahumiaium sridet dizhjoromethiaret/methasiol & 50:hy |

acetate, drying over sodium sul phate, evaporation i.
vac. and purification of the residue by

gﬂf O”mfR@F@Bnﬁe;P_rgi-ﬁéhi&ﬂtrE@! (eluting gradient: -

I"chl ane ano 1 ->15:1). 25 Yield: 85%
1R0.00=g (fH.29 nirvol) drfluara-Fyaiethylihamzoicanid amide are dlined together
\:r)’v%h ]30 m?%ﬁ(l)_sep%\(grul\g %éhﬁgﬁdeo ?c}r 4 hours at 60°C and then evaporated
down i. vac.. The residue is poured into ice water, the resulting precipitate is
filtered off and washed with water. After being taken up in ethyl acetate the
organic phase is washed with sat. potassium carbonate solution, dried over
sodium sulphate and evaporated down completely i. vac..

Yield: 8.00 g (91%)

CgHgFN (135.14)

R: value: 0.84 (silica gel; dichloromethane)

(d)  3-methyl-4-(4-N-methyl-[1,4]diazepan-1-vl}-benzonitrite
7.00 g (51.8 mmol) 4-fluoro-3-methyl-benzonitrile are heated to 110°C together
with 1-N-methyl-[1,4]diazepan for 1 week with stirring. After evaporation i. vac.

the residue is separated on aluminium oxide (eluant: dichloromethane) and the
corresponding fractions are again purified on silica gel (eluting gradient:
dichloromethane/methanot 100:1 -> 9:1).

Yield: 1.70 g (14%)

Ci4H19N3 (229.33)
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Mass spectrum (MtH)+ = 498/ 500 (chlorine isotope) 30

(d)

N-[(1S)-1-(5-chloro-I H benzi qglazol -2-vl)-ethyl | -3-net

hyl - 4- (pi perazin-1- yl)-benzam de Prepared anal ogously

to Example 1g from 4-(N-Boc-piperazin-1-yl)-N-[(19)-1

-116-

(5-chl oro-1H benzi m dazol - 2-yl ) -et hyl ) - 3- met hyl - benzam

mgsapdctﬁlﬁaﬁ in (Mski[-q:)ﬁl or ope2dmne. Yield: quant [ tat ive
21 H24ClI NS5O (397, 5 Mass spectrum

Rowglue.ge Ksllj@a gel; .dscéﬂqrpa)ethme/mfwoi 5. SM) (silica

gel ; dichl oronet hane/ nmet hanol = 9:1) The foll ow ng

conpound i s prepared anal ogously: No. structural

fedr mB-methglt (4 metiadf { g]dlﬁéepmd—ueyl}eberﬁblc amre 65 1
= 0. 11 0" 5. % |
PlSpared ApRloRuekaSERAEIorD Tros Symef e die N ety p 1

Eéﬁdﬁﬁbﬂéﬁ"ﬂyl? -benzonitrile with 25% potassjum hydroxude solution by
benzi m dazol - 2-yl ) - 2- met hoxy- et hyl | - 3- net hyl - 4-
reflusisgfer 36 boyrs. Aftenexapordion(d \@caths eesilue is separated on

Ak Pge 15 ﬂé%aqiﬂ“ﬁ”%ﬁ%%ﬁé“beﬂ%*?#%&%{?@s%%&*ﬂbmﬁ'acﬁgﬁs are

abdia urifiéd on silica gel (eluting gradient: dichloromethane/methanol 100:1 ->

9:1).
Yield: 14%

C14H1oN20; (248.33)

Mass spectrum:  (M+H)" = 249

R value: 0.30 (RP-18; methanol/5% aqueous sodium chioride solution = 6:4)

() 3-methyi-4-(4-N-methyl-[1.4]diazepan-1-yl)-benzoic acid chloride
Prepared analogously to Exampie 29a from 3-methyi-4-(4-N-methyl-

[1,4]diazepan-1-yl)-benzoic acid and thiony! chioride.
Yield: quantitative
C14H19CIN2C * HCI (266.77 / 303.23)

(@)  N-[(1S8)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-4-{4-N-methyl-
[1.4]diazepan-1-yl)-benzamide

489 mg (1.61 mmol) 3-methyl-4-(4-N-methyl-{1,4]diazepan-1-yl)-benzoic acid

chloride are placed together with 400 mg (3.96 mmol) TEA in 10 ml THF at
ambient temperature and a solution of 433 mg (1.61 mmol) (1S)-1-(5-chloro-1H-
benzimidazol-2-yl)-ethylamine is added dropwise with stirring. After 16 hours
stirring at ambient temperature the mixture is evaporated down i. vac., the
residue is combined with water and extracted with ethyl acetate. The combined
organic phases are washed with sat. sodium chloride solution, dried over
sodium sulphate and evaporated down i. vac.. The residue is purified by
chromatography on aluminium oxide {eluant: dichloromethane/methanol 100:1).
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Ha (a) nethyl

4- (N- Boc- pi perazi n-2-on-1-vi)-3-net hyl - benzoate 758 ng
(3.31 mmol) nethyl 4-brono-3+Rgt.hyl -benzoate are
suspended 20 together with 796 ng (21.0 mol)

4- N- Boc- pi perazin-2-one, 31.8 ng (167 pnol)
copper(l)iodide, 35.1 pl (330 pnol) N/ N

di met hyl - et hyl enedi am ne and 0.92 g -117- (6.62 is

THel fladliehs evhpoifad BewatRe tdafedPwith efierbal WRMBCRIBAC acid, after
under an argon 2 at rmsci)here heated to 140C1n a

tatal eaneeotrelien expperated Mice yithathyl avetlgrand digthyhetheeand
Bﬂ@&tl \;‘1__{%] gity.bgi_e i s poured in_to wat er, stirred
S an

vi‘gorou extracted 3 tinmes with ethyl acetate.
WmdctQGnge(da%pani c phases are dried over sodium5

uI Ehgt%g%'(§%2§3|lﬁfg:§'@| gel(ei'azgn?uri fied by 9
5 599
@a?ées?ﬁ%@@a”e@?%z?s <2220 Rl oo B %)

R valakeu®: 47Qanﬁn(rmjmmaiegdithammatlmnmgleﬂm MtHanol =
50:1) } _ (b)
4- (N- Boc- pi perazi n-2-on-1-vi)-3-net hyl -benzoic acid

EXA 8. 22 mmol ) met hyl
Z-7 @ %oc- pi perazi n-2-on-1-yl)-3-nmethyl -benzoate are
dissolved in 3.7 mM THE and 4.9 ml of water as well as

B S el B R

benpehideure the m xture is neutralised with 1-nolar

hydrochloric acid and the reaction mxture is
extracted wth ethyl acetate. The conbi ned organic
phases are dried over sodi u(gnsl phat e and evapor at ed
down conpletely i. vac. Yi g d 664 ngy (89% 20
C'H22N20p(334. 38) Mass e L)

value: 0.31 (silic el
15:1)

QZ

HN

(@)  methyl 4-(N-Boc-piperazin-1-yl)-3-methyl-benzoate

4.00 g (17.5 mmol) 4-bromo-3-methyl-benzoate methyl are suspended together
with 3.92 g (21.0 mmo}) N-Boc-piperazine, 39.2 mg (175 pmol)
palladium(il)acetate, 50.7 mg (175 pmol) tri-ferf.-butyl-phosphonium-
tetrafluoroborate and 11.12 g (562.4 mmol) potassium phosphate in 35 ml of
toluene and under an argon atmosphere heated to 150°C for 10 minutes in a
microwave oven. Then the reaction mixture is poured into water, stirred
vigorously and extracted 3 times with ethyl acetate. The combined organic
phases are dried over sodium sulphate, applied to silica gel and purified by
chromatography on silica gel (eluant: dichloromethane/methanol 80:1).
Yield: 1.42 g (24%)

Ci1gH2N204 (334.42)

Mass spectrum:  (M+H)" =335

Rs value: 0.52 (silica gel; dichloromethane/methanol = 50:1)
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(c) 4-(N-Boc-piperazin-2-on-1-vl)-NfO
S)-1-(5-chloro-1H benzi m dazol -2-yl)- 25

et hyl ) - 3-net hyl - benzam de Prgpgred anal ogously to
Exanple if from 4- (N Boc- pi perazi n-1-yl)-3-nethyl -
benzoic acid, (1 S)-1-(5-chloro-1

H benzi m dazol - 2-yl ) -ethyl am ne, TBTU and NMM i n DVF,
then stirring into conc. sodi um hydrogen car bonat e
solution, extraction with ethyl acetate, drying over

sodi um sul phate, evaporation i. vac. 30 and
fox i f AdAEBaerbinerazp- w%mtwbbsnzwsmr aphy on

ﬁ'tl% @‘?4 %ﬁlrgl %ll)'“ﬁlfgﬁeta}/ldzi gl BO @g‘ﬁ%gf{ﬁghﬁm é‘({hyt’sgeﬂgcate are
dlssblvedom?'t rabMEFrarid 28I mbofieaty an@%ﬂ_&n@(:&i@ﬁm idipm
ot e:%%%%ﬁ‘ydr(a%“'é?e added- Aftsr stitring for 16hours af Bbient

@(méerb%:r%bche nfixiire li%.eﬁ‘éétﬁh ‘iéll@"c%b’t hoBk ) hen3midthép8azimg

pl perazin-2- on-1-vl)-benzam de Prepared anal ogously
{21 .Brampl)dithium Mydsexide monohydrate are added and the mixture is stirred

- Boc- Di hi 1

fortd oot taBBleRE nnertlrs) Thad IS Appiralisirtida gt rra

h?d rdéh RIMcQiciBAE e reabﬁo?(' rixtlire %&’x&ae}e@%ﬁtﬂ?&ﬁyll\&@am The
.90) Mass spectrum (MrH)+ = 412/414 (chlorine

orgrpiophiases ave dpiedver §gd@|g[| sulphate and evaporated down
ne/ met hanol = 9:1) 15 The foll ow ng

gg@gleqéﬁwvge pr epar ed anal ogously: No. structural
Yialdad 29§ @59)ass peak(s) Rf value or Rt Nanme 66 0 O

: ISNKI:.M = 0,18 Nrl- OHHG 17% 442/ 444 (silica

H2aNefg (325:88) i ne cH2Cl 2/ CH3OH
Mass spectrum:  (M+H)* =321
Rt value: 0.29 (silica gel; dichloromethane/methanol = 15:1)

{(c) 4-( N-Boc-piperazin-1-yD-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl})-
ethyi)-3-methyl-benzamide '

Prepared analogously to Example 1f from 4-(N-Boc-piperazin-1-yl)-3-methyl-
benzoic acid, (1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethylamine, TBTU and
NMM in DMF, then stirring into conc. sodium hydrogen carbonate solution,
extraction with ethyl acetate, drying over sodium sulphate, evaporation i. vac.
and purification of the residue by chromatography on silica gel (eluting gradient:
dichloromethane/methanol 50:1 -> 15:1).

Yield: 85%

R value: 0.15 (silica gel; dichloromethane/methanol = 30:1)
C26H32CIN5O3 (498.03)

Mass spectrum:  (M+H)* = 498/500 (chlorine isotope)

(d)  N-[(18)-1-(5-chioro-1H-benzimidazol-2-yl)-ethyl}-3-methyl-4-(piperazin-1-

vi)-benzamide

Prepared analogously to Example 1g from 4-(N-Boc-piperazin-1-yl)-N-[(1S)-1-
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isotope) 9:1) N[(1 R-1 -(5-chloro-1

H benzi m dazol - 2-yl ) - 2- met hoxy- et hyl ] - 3- net hyl -

(pi perazin-2-on-1-yl)-benzaniigdg .98 N H 0. 11% 426/ 428
"-JA -9 j-b H (chlorine isotope) NJ[(1 95)-1

-(5-chloro-1
H benzi m dazol - 2-yl ) -ethyl ] -3-net hyl -4-(7-o0xo0
[1, 4] di azepan-1-yl)-benzam de - - ---------- -1 _119-

Bx-ahiore-13R2b&hditida3bi-2-ylJ-6thyt)- Bettlyl-benzamide and TFA in
H- benzi m dazol - 2-yl ) -et hyl ] -3-net hyl - 4- (pi peridin-2-on

dichlgspetanganide' 5 ON N N1 / HN O f | (a)

g?é;@y(lauag.,t amtjay! - 4- (pi peridin-2-on-1-vl)-benzoate

repar ed anal ogously to Exanple 31 a from net hyl
C{HQGIND (BAM9Y1) benzoate 10 and pi peridin-2-one in

M%Fsb%% D neMFRF Dot 2t PERADR (BHREEE RAONEN wene anc

QdBe0 l’lﬂ‘{%ﬂlcﬁ?el HiEBroth SPaREA Rhand &l 9 1)34%
i4H17h(B

The following compound is prepared analogously:

No. structural formula Yield mass peak(s) R value or R,

Name

65 | 5 (M+H)* = 0.11

0 &
Q/H =N 5.9% 428/430 (silica gel,
H
HN(\ ) H C ° (chlorine CH,ClI,/CH;OH

isotope) 9:1)

N-[(1R)-1-(5-chloro-1H-benzimidazoi-2-yl}-2-methoxy-ethyl]-3-methyl-4-

(piperazin-1-yl)-benzamide

Example 31

N-[(1S)-1-(5-chloro-1 H—benzimidazoI—2~yl)-ethyl]—37methyl-4-( piperazin-2-on-1-

yl)-benzamide

(8] .
e
H N
B Cl

(a)  methyl 4-(N-Boc-piperazin-2-on-1-yl)-3-methyl-benzoate

758 mg (3.31 mmol) methyl 4-bromo-3-methyl-benzoate are suspended
together with 796 mg (21.0 mmol) 4-N-Boc-piperazin-2-one, 31.8 mg (167 pmol)
copper(liodide, 35.1 pl (330 pmot) N,N-dimethyl-ethylenediamine and 0.92 g
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15 Mass spectrum (MrH) + = 248 Rf value: 0.21 (silica

gel; petroleumether/ethyl acetate = 1:1) (b)

3-net hyl - 4- (pi peridin-2-on-14yy)-benzoic acid Prepared

anal ogously to Exanple 2d from net hyl

3-net hyl -4-(piperidin-2-on-1 - 20 yl)- benzoate and

1-nol ar sodi um hydr oxi de solution in nethanol. Yield:

83% C13HI5NG3 (233.27) Mass spectrum (MtH)+ = 234 Rf

(&621 &imol) pbtdssiur cartgsiate @i 6 mB@HbaIe?{e&iﬁtBumﬂer%rBar@on
% conc. ammoni a 25 sol ution)

MQSPQP@ hegteghiogh4” @an?efrﬁ'iqr%"a‘éé given wjih stigting for-135 heurs.
ithen thd Ralq%ﬁ&h Wn%(u%e |§’€0tirfe¥l infoRFAER LR dRiGOOUSH and extracted
anp from

anal ogous
3 timetshyith étt(y(b apetateli Thel egribinkd rmga'amc-ph&@es aca'; dried over sodium

SPbAE ORI (0o Sk PuRect by FyoriatgorabY B Sfca gel

EithiicBIotbiBiRiEARktharel Boign, filtering, taking up
I n di chloronet hane, evaporation i. vac. and

Yield:1678amgdh9%f) t he residue by chromat ography on

Gt/ Sonc. 5 anmoni 4 sol uti on 19:1) 1:0

Mas8 spectriinel d wa%Rf v&lm 0.30 (si I | ca gel; ethyl
acet at e/ et hanol = + % acetic acid CZZHZSCI N402

Revajuen. 2ﬁ/&§@0@, s@hmm@romtmﬂe/memqndmw dhl ori ne

i sotope) 10 The foll ow ng conpounds were prepared
anal ogously: No. structural formula Yield mass peak(s)

®) vad-(N-Boc-Biperdwn®-&ib-1-it3héthiyihenzoi® adid
775 mg (2.22 mmol) methyl 4-(N-Boc-piperazin-2-on-1-yl)-3-methyl-benzoate
are dissolved in 3.7 ml THF and 4.9 ml of water as well as 468 mg (11.2 mmol)

lithium hydroxide-monohydrate are added. After stirring for 16 hours at ambient

temperature the mixture is neutralised with 1-molar hydrochioric acid and the
reaction mixture is extracted with ethyl acetate. The combined organic phases
are dried over sodium sulphate and evaporated down completely i. vac..
Yield: 664 mg (89%)

C17H22N205 (334.38)

Mass spectrum:  (M+H)" =335

Ry value: 0.31 (silica gel; dichloromethane/methanol = 15:1)

(¢)  4-(N-Boc-piperazin-2-on-1-yl}-N-[{1S)-1-(5-chloro-1H-benzimidazol-2-yl)-
ethyl)-3-methyl-benzamide

Prepared analogously to Example 1f from 4-(N-Boc-piperazin-1-yl)-3-methyl-
benzoic acid, (1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine, TBTU and
NMM in DMF, then stirring into conc. sodium hydrogen carbonate solution,
extraction with ethyl acetate, drying over sodium sulphate, evaporation i. vac.
and purification of the residue by chromatography on silica gel (eluant:
dichloromethane/methanol 30:1).

Yield: 71%
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t 1 HIMIOO 4.5%429/431 (silica gel, (chlorine
CH3COOC2H5/ i sotope) C2H5CH 19:1 + 1% NH3) N[ (1
S)-1 -(5-chloro-1 -118 -
H-benzim'dazol-2-y|)-ethy|]-%-nethy|-4- }

(t hi onor phol i n-3-o0n-4-yl)-benzam de 56 o 1. (MtH) + =
0.30 9%+ N G 16% 441/443 (silica gel, (chlorine
CH3COOC2H5/ isotope) C2HS50H 9:1 + 1 % NH3) N[(1

R)Vélué% 90'(9!1@3 %el dlchloromethanelmethanol = 15; 1%
benzi m dazol - - 2- met hoxy- et hyl ] - 3- net hyl - 4-

@mme@iNiQ4r(522@ﬁ)l yI) benzam de -121- No. structural

VRSFoplptd o THRIR"S 05 aRyP 1At Tete Botoghd™ 200

(chlorine CH3COOCZH5/ O isotope) C21-150H 9:1 + 1%
R

NH3 5-chl or.o- 1

Q‘Dbé X ai=layiie by '1 LeRZIMIda eihyl]esmethyl-4-(piperazin-2-
(thi ] biatnigl- 4 yI) benzam de Exanpl e 33 N[(1
S)-1°%

Prepamed anelbgohslg 19 IE)xammg Hg fmr(x N—(rkéBbngimmpenat—yb-M{(\ﬂ IS)-1-
es-ghloro tIi-ij t;enlfz?r R azolly yI)—e%Hylfg] methyi -benzamide and TFA in

dichloromethane.

Yield: 36%
C21H22CINsO2 {(411.90)
Mass spectrum:  (M+H)" = 412/414 (chlorine isotope)

R¢ value: 0.42 (silica gel; dichloromethane/methanol = 9:1)

The following compounds were prepared analogously:
No. | structural formula Yield mass peak(s} | Rsvalue or R;
Name |
66 . 5 (M+H)" = 0.18

HO'\N Q)L ﬂ%b_m 17% 442/444 (silica gel,
b (chlorine CH,Cl/CH;OH

isotope) 9:1)

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-3-methyl-4-

(piperazin-2-on-1 -yl)-benzamide

%8 LA 5: (M+H)" =
@— 0.11% | 426/428

(chlorine

IZ

isotope)

N-{(18)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyl}- 3-methyi-4-(7-0xo-
[1,4]diazepan-1-yl)-benzamide
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N~N Doct FFF' _J 170 ng (O 24 mmol )

N-[ (1S) - 1- (5-chl oro- 1H benzi mi dazol - 2-yl )-ethyl ] -4- 10
(pi perazin-1-yl)-3-trifluoroggghyl - benzam de are
suspended in 2 m,1,2- dichloroethane and under a
nitrogen atnosphere conbined with 20 ng (0.67 mol)
par af or mal dehyde and 76 ng (0.36 mmol) sodi um

triacet oxyborohydride. After the addition of 5 mM THE
ERanmim®gpi on mxture is stirred for 6 hours at

anbi ent tenperature, then 100 ng (3.33 nmmol) of
parafornaldehyde and 100 15 ng (0.47 mmol) sodi um

N PSP B0 BOA- A  0m-

Vl}elenzamicﬁe conbined with sat. sodium hydrogen

19:1) 100:0 -> 92:8). | d: H70

carbonate solution and extracted with ethyl acetate
The conbi ned organi c phases are dried over magnesi um
sul phate, evaporated down iy vac. and purified by
chr omat ogr aphy on silica gel ing gradient: - 122
- di chl or onet hane/ (et NAC: nia solution

C23r25C1 FaNS02 (495, §4) s spechr vaw/{ MEH) + =

496/ 498 (chlorin 5 Rf value: 0.25 (silica
gel ; dichl oronet hane/ rr%t hanol = 9:1 + 1 % conc.

amoni a solution) Exanple 34 1o
N-[(1S)-1-(5-chloro-1H benzi m dazol -2-yl)-3-net hyl sul p
teny| metlwd Bhethvirdt(pigeridin-2-on-1-yl)-benzoate

Ié-lsre(pare %?1'&\ ogousl(y)(qodE%an)iple%q %rg ?neth& 4S bro%o %—methy? benzoate
and piperidin-2-one in the presence of copper{l)iodide, N,N-dimethyl-

ethylenediamine and potassium carbonate in toluene and dioxane under an
argon atmosphere.

Yield: 34%

C14H17NO; (247.30)

Mass spectrum:  (M+H)" =248

R; value: 0.21 (silica gel; petroleum ether/ethy! acetate = 1:1)

(b)  3-methyi-4-( piperidin-2-on-1-yl)-benzoic acid

Prepared analogously to Example 2d from methyl 3-methyl-4-(piperidin-2-on-1-
yl)- benzoate and 1-molar sodium hydroxide sclution in methanol.

Yield: 83%

C13H1sNO3 (233.27)

Mass spectrum:  (M+H)* =234

R¢ value: 0.51 (silica gel; ethyl acetate/ethanoi = 8:1 + 1% conc. ammonia

solution)

(c)  N-[{(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyl)-3-methyl-4-(piperidin-2-

on-1-vl)}-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(piperidin-1-yl)-benzoic
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O 0 15 150 ng (0.32 mmol)

N-[(1S)-1-(5-chl oro-1H benzi m dazol - 2-yl) - 3-

nmet hyl sul phanyl - prop-1-yl] - §1g§t_hyl - 4- (nmor phol i n- 3- on-

4-yl)-benzam de are dissolved in a mxture of 10 m

di chl oronet hane and 1 m acetic acid at -15C and

conbi ned with 204 ng (0.89 mol ) 3-chl or oper benzoi c

acid. The mxture is then stirred for 30 mnutes at

adid, 1)1 B=chideah wbé&i%ﬂb-wg@wﬁméﬁm Z NMM in

stirred for a further 16 hours.” Then the reaction

BMit, dhen stirringdntedice water, wormbiriag véthoammanjal solgéion, filtering,

@r bonat e SR utio dri_ed OVer sodi um sul PPate .
g}gol‘l%{rbglc 69\'5‘1‘9{}13'\%8"3%?{8 :Bm.ivreﬁceanfayu irication of the residue

BY ERITMABHAINNY dHsifitd beR(eligting(gradimt: ethyl methanol )

d?chl or orrgt.hane/ et hangl ﬁ(95: S)Q.Q?El(i el d: 8% an%eta%tgé(% 25 olfeonc

appeni2 soikiens9: 1508 -8 1Mass spectrum (MrH) + =

ﬁ%?d ZA’(chI orine isotope) Rf value: 0.45 (silica

gel;” di'chl or omet hane/ et hanol = 9:1) -123- Exanple 35

R VdlGe:S).30 (sifiba gbl; @tlod Bcetate/ethanol = 9:1 + 1% acetic acid)

nzj m.d -2-yl)-3-net hyl sul phanyl - propyl]-4- 5
Eﬁ?ﬁ?é“ﬂﬁr@ﬁagb&%)l-yl )-benzanide s o NN F1 H C
He883peciranal ogRpshy {0 Exarmies tdhibfinsot
4- ?pypror@gl?n- -on-)slr-yl ) - benzoi c%gc{)oll, Sfoor%el)
-(5-chloro-1

b i m dazol - 2-yl)-3-net hyl sul phanyl - propyl am ne,
The fiouih SekivofindnaisTa Prerred ArBIESHEL o o and
subsequent Boc cleaving with TFA anal ogously to
Fxample 1 g HPIC M results: retention tine: 3 69

S)-1

Npi n | steuctepal foremlan02S |(Yield 97) | mass peak(s) | R¢value or R,
Name
>3 Q)(’LEJYN 5 (MHH)* = 0.40
" e | 45% 420/431 (silica gel,
"o (chlorine -CH3COOC,Hs/
isotope) CzHsOH 19:1 +
1% NH3)

N-(1S)-1-{5-chloro-1H-benzimidazol-2-yl)-ethyi]-3-methyl-4-
(thiomorpholin-3-on-4-yi)-benzamide

56 . quj, 5" (M+H)* = 0.30
N NN e
CLQ)LH ya | 16% 441/443 (silica gel,
. (chlorine CH3;COOC,Hs/
isotope) CoHsOH 9:1 +
1% NH;)

N-{(1R)}-1-(5-chloro-1 H-benzimidazoI-2-yl)—2-methonyethyI]-S-methyl-4—
(piperidin-2-on-1-yl}-benzamide '
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Mass spectrum (MtH)+ = 443/ 445 (chl orine isotope)
The follow ng conpound is prepared anal ogously: No.
structural forrrul a mass peak(lzi_r etention tine Nane
36 ~ (MrH) "~ 3.80 mn 445247 (chlorine NN N a

i sotope) O N-[l (5-chloro-1

H benzi m dazol - 2-yl ) - 1- phenyl - net hyl ] - 4- (pyrrolidin- 2-
on- 1-yl) -benzam de -124- Exanple [ Exanple 39 N[ (1

oo ST o oYY et 1258 BTHE) o By 2l or R

2- 5 Nam# yl)-benzamide N NNNOC OO (a) nethyl

4-i socyanato-3-pethyl-bepzoate—10-1-50—g—{(9-08 o)
Bfet hyl  4- ani no- 3L met hyl - pgnzoat e 3&M+F|D*S:SO| ved | iglB@50
m  di oxane §o |ned wth™1.3 m

trichloro e ’@ of of &% and| 489HbBlxed f ol (glicagel,
hours (g tirrh Thep the m x evapor
down| s~ Aat. and the repidue is {ngf%ﬁr?e reactegil%%ooczH‘r‘l

W t hout any nore purificption. Yipisdtopk)74 ¢ CoHsOH 9:1 +
(quantitative) 15 CFOHONG3 (191.[9) (b) nmet hyl
4- (N[ 4- chl or obut oxvcar bonyl | -am 10) - met hyl - q)ér(z&ﬂ%

1. 74
-isoc JF at olF ég 'bHH%'o i I-EE nzo }aﬂ'daztfl ethoxx 5 (Shyrrl -S-methyl-4-

(thlomorpholm 3~on-4—y|) -benzamide

Example 33

N-[(1S)}-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4- (N—methyi~plperazm -1-yl)-3-

trifluoromethyl-benzamide

O HJ\(/N
0¥

170 mg (0.24 mmol) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-
(piperazin-1-yl)-3-trifluoromethyl-benzamide are suspended in 2 ml 1,2-
dichloroethane and under a nitrogen atmosphere combined with 20 mg (0.67
mmol) paraformaldehyde and 76 mg (0.36 mmol) sodium triacetoxyborohydride.
After the addition of 5 ml THF the reaction mixture is stirred for 6 hours at
ambient temperature, then 100 mg (3.33 mmol) of paraformaldehyde and 100
mg (0.47 mmol) sodium triacetoxyborohydride are added and the mixture is
stirred for a further 22 hours at ambient temperature. Then it is combined with
sat. sodium hydrogen carbonate sclution and extracted with ethyl acetate. The
combined organic phases are dried over magnesium sulphate, evaporated

down i. vac. and purified by chromatography on silica gel (efuting gradient:
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25

of toluene are conbined wth 1.07 m (9 11 rmol) 85 %m
4-chl oro-butan-1-ol. 20 The mxture is refluxed for
17 hours with stirring. Aftegogvaporation i. vac. the
residue is purified by chr onagogr aphy on silica gel
(eluting gradient: petroleum ether/ethyl acetate 17:3
-> 17:4). Yield: 1.19 g (44% Cl4H18CI N4 (299.76) 25
Mass spectrum (MH)-= 298/300 (chlorine isotope) Rf
H@g})&ﬁgn%tﬁe?teglﬁﬁ%théﬁo%nc Bﬁtrﬁ@rlnﬁ l(éB]L@ibhelrQ( ff fo0:02s ebag)e
= y -

Yja3d:okmgolm9%a)- on- 3-yl ) - benzoate 300 ng (1.00 mmol)

t.h 3 = chl,or obut oxycar bonyl ] - am no) - 3- net hyl
e A0S B St b n 1D i DV 2ol ned
Widsa sbeBirli: (1 &f+Hytol ) ﬁngemsetwmibﬂné idptde de and

stirred for hours at 60C. The reaction m xture is
Rf yalenP 2% (wétt:@ geki shichigiaracthare/methanal 59111+ d¥ngonc. ammonia
@&Bﬁ The conbined organic phases are dried over
sul phate and evaporated down i. vac.. 5 Then
the residue is purified by chromatography on silica
gel Eelﬁgnt: petrol eum ether/ethyl acetate 3:2).
: e ¢80 nmy (61% Rf value: 0.26 (silica gel
petrol eum et her/ et hyl acetate 3:2) CF4H1L7NO4 (263. 30)

10 Mass spectrum (MtH) + = 264 (d)
BLi B8R+ 54hidre; 1H-benziepdazal-2op)-8-methylssiphsinyl-acpyilimethyl-

ggﬂ&rﬂﬁ?nr{l}goﬂ?ﬂ%ﬁ&%?@ﬂﬂ@ 2-on-3-yl)-benzoate are

suspended in I m_ of ethanol and conbined wih 0.26 m
(0.87 mmol ) 8% 15 aqueous |ithium hydroxi de sol ution.
The mixture is stirred for 3 hgéﬁ_\s/at anbi ent
tenperature and then evaporate wn i. vac.. The
aqueous residue is extract %d tw-ce wth ethyl
acetate, then acidified and extfacted twice nore with

et hyl acetate. The co 3 Oy hases are dried
vapor a @7 . vac..

over sodi um sul phat e
150 mg (0.32 mmol) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-
methylsulphanyl-prop-1-yl]-3-methyl-4-(morpholin-3-on-4-yl)-benzamide are

dissolved in a mixture of 10 ml dichloromethane and 1 ml acetic acid at -15°C
and combined with 204 mg (0.8% mmol) 3-chloroperbenzoic acid. The mixture is
then stirred for 30 minutes at -15 to -10°C, heated to ambient temperature and
stirred for a further 16 hours. Then the reaction mixture is washed twice with 5%
sodium hydrogen carbonate solution, dried over sodium sulphate, evaporated
down i. vac. and purified by chromatography on silica gel (eluant:
dichloromethane/ethanol 85:5). '

Yield: 80 mg (50%)

C23H25CIN4OsS (505.00)

Mass spectrum:  (M+H)" = 505/507 (chiorine isctope)

Ry value: 0.45 (silica gel; dichloromethane/ethanol = 9:1)



20 Yield: 122 ng (86% Cl3Hf 5NO4 (249.27) Mass
spectrum (MtH)+ = 250 Rf value: 0.14 (silica gel;
di chl or onet hane/ met hanol = 952%). 25 (e)
N-[(1S)-1-(5-chloro-1H benzi m dazol -2-vl)-ethyl | -3-net
hyl -4- ( f 1.3loxazepan-2-on-3-yl)-benzam de Prepared
anal ogously to Exanple 1f from
3-met hyl -4- ([ 1, 3] oxazepan-2-on-3-yl)- benzoi c acid,
(1S)-1-(5-chl oro-1H benzi m dazol - 2-yl ) - et hyl am ne,
TBTU and _ NMM in DVMF, then acidifying with TFA and
ion of the residue by 30 chromat ography
(preparative HPLC). Yield: 54% C22H23Cl N3 * 2
CF3CO0OH (654.96 / 426.90) -126- Mass spectrum (MH) +
N-f 2 8)4 A9-dhidioot Hiiesnizinidapel)2-yR3-mztddsuiphaiyieropyl]-4-
| nds wer.e prepared anal ogously: 5 No

follqw.ng co u ] .
493”[@ n-groq-g?y?@p%zar@pa mass peak(s) Rt Name 43 1:

(M H=——=223mnm 12% 455/457 O = H N C(chtorine
isotope) NJ[(1 R-1-(5-chloro-1
H benzi m dazol - 2-yl ) - 2- met hoxy- eté»yl ] -3-net hyl - 4-

([ 1, 3] oxazepan- 2-on-3-yl)-benzanige 51 E (MH- =
3.70 mn 2.6%397/399  (ckjorj

7
TZ
T2

Q

Prepared analogously to Example 27 from 4-(pyrrolidin-2-on-1-yl)-benzoic acid,
(18)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propylamine, PfTU
and TEA in DMSO at ambient temperature and subsequent Boc cleaving with
TFA analogously to Example 1g.

HPLC-MS results:

retention time: 3.69 min

CaoH23CINAO,S (442.97)

Mass spectrum:  (M+H)" = 443/445 (chlorine isotope)

The following compound is prepared analogously:

[ No. | structural formula mass peak(s) retention time
Name
36 (M+H)" = 3.80 min
2 ; . 445/447 (chlorine '
N = .
QQ)L H 50_0. isotope)
8]

N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-phenyl-methyl]-4-(pyrrolidin-2-

on-1-yl)-benzamide
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i sot ope) f N-[(l S)-1 -(5-chloro-1

H benzi m dazol - 2-yl ) -ethyl ] - 3- net hyl -

(oxazol i din-2-on-3-yl)-benzamisge 57 " N 1 (MrH)+ =
3.63 mn HAgxNIl H3.4% 413/ 415 (chlorine isotope)
N[(1 S)-1-(5-chloro-1

H benzi m dazol - 2-yl)-ethyl]-3-nethyl-4-([1, 3]

oxazi nan- 2-on- 3-yl)-benzamide 58 o 1. (MH) + = 3.66
mn 0 1 H 2. 7%443/445 O10, N H C (chlorine
isotope) NJ[(1 R-1 -(5-chloro-1

HExzenple@9dazol - 2-yl ) - 2- net hoxy- et hyl ] - 3- net hyl -

(1, 3] - oxazi nan-2-on- 3-yl)-benzam de -127- 68 0 0 ~:
(MtH)' = 4.21 min o NN 0.32% 511/513 (chlorine F F F
'N-‘{(t1®95|)-(5-&hlb(o1-1Fi)bélnz(ir’ﬁld“ahbm-ﬁyl)lethylﬂ -3-methyl-4-([1,3]oxazepan-2-
H benzi m dazol yl)-2-nmet hoxy-et hyl]-4-
(qr&3-3!j)ds@rz2@paﬁez on-3-yl)-3-trifluoromethyl - benzani de

o 41
Ay = N

QQ)I O

(a) methyl 4-isocyanato-3-methyl-benzoate

1.50 g (9.08 mmol) methyl 4-amino-3-methyl-benzoate are dissolved in 250 ml
dioxane combined with 1.3 ml (10.7 mmol) trichloromethyl-chioroformate and
refluxed for 5. 5 hours with stirring. Then the mixture is evaporated down i. vac.
and the residue is further reacted without any more purification.

Yield: 1.74 g (quantitative)

C1oHgNO3 (191.19)

(b)  methyl 4{N-{4-chlorobutoxycarbonyil-amino)-3-methyl-benzoate

1.74 g (9.08 mmol) 4 methyl -isocyanato-3-methyl-benzoate dissolved in 100 ml
of toluene are combined with 1.07 ml (9.11 mmol) 85 %m 4-chioro-butan-1-ol.
The mixture is refluxed for 17 hours with stirring. After evaporation i. vac. the
residue is purified by chromatography on silica gel {eluting gradient: petroleum
ether/ethyl acetate 17:3 -> 17:4).

Yield: 1.19 g (44%)

C14H1sCINO4 (299.76)

Mass spectrum:  (M-H) = 298/300 (chlorine isotope)

Rs value: 0.45 (silica gel; petroleum ether/ethyl acetate = 80:20)

(c)  methyl 3-methyl-4-([1,3loxazepan-2-on-3-yl)-benzoate

300 mg (1.00 mmol) methyl 4-(N-[4-chlorobutoxycarbonylj-amino)-3-methyl-
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N-[(1 S)-1-(5-chloro-1

H benzi m dazol - 2-yl ) - 3- net hyl sul phanyl - propyl]-4- 5
(m)rphol in-3-on-4-yl)-3-nitrqogenzam de 0 oN4O1 JPA H
Of' O (a) nethyl

4- (nori)holin-3-on-4-yi)-3-nitro-benzoate 10 1.00 g

(3.85 mmol) nethyl 4-bronp-3-nitro-benzoate are

di ssolved in 6 mM dioxane with 389 ng (3.85 nmol)
%h?ﬁﬁb'éﬁg%;%édﬂﬁqfo Al DMF 86@Bincd Wil PH8 ey eN80 $emb!)
potasasmﬁ@mzwtouda@me&tmm fopBpwuraat ﬁ@@)The actiongnixture is

s RAR bR BhE R cte erhBs ilPe i a0ate, TG oHBine
Wrdahis phasédgre die] oaaraEodiim Sulghite ahd eﬂﬁpdﬁ%@dom i. vac..
95C for 16 hours. Then it is filtered, .the s?lutlon'

'é"iﬁﬁbéh%f%‘%jd'd%\'ﬁrpuﬂf'ed\m{:cmﬁmﬁtﬁwaﬁ’mf5’Pe°d"% g9l (gluget: petroleum
rther reacted without any nore
rfe?ﬁ%%%téé?%’ 1.31 g (quantitative) CL2HL2N206
m&.%lomga@%pectrum (MrH) + = 281 20 Rf val ue: 0.47

. 0 H

Boeitieo -2 BTien 48 ETEUIT gRer SRt a6l 2] °
@é@17w4k(gggrgfj)hoxy et hyl am no) - 3-ni tro-benzoic acid

d 43 mol ) et hyl
Ma(ssmmwum 3- dtH)’y| ) - 3= 86ér o- benzoate are
di ssolved in 15 m of nethanol and conmbined with 4.5
m (4.5 mmol) 1-nolar |ithium hydroxi de solution. The
(@l)xt uBSmbthybii{[ 1,810 xh2spah-Ri- 3-v®t-béi‘li@kﬁmtld 5

enperature. Then it I s evaporated down i. vac.

ﬂé@.raméo 54 ramolkraethy] $metitd((1 Q]B@%QP&“#-PH@-NQ@%PWB are
Sodfddll i £ih o Hha?-.o h@[:omgéggﬂingpefe mgﬁ%?@g@ﬁ@n 8%

es coo
faquereds IlttmimIhydrcemﬂe)écﬁlutlms'ﬁmjmwtutehlsmrred fons |Hours at ambient
neutral andwg{l ed at 50C t he dryj]_

TBpaatusAn enevapor g0 ED IS KBk ThY #9UB9YS residue is

extracted twice with ethyl acetate, then acidified and extracted twice more with

ethyl acetate. The combined organic phases are dried over sodium sulphate
and evaporated down i. vac..

Yield: 122 mg (86%)

C13H15sNO4 (249.27)

Mass spectrum:  {M+H)" =250

Rs value: 0.14 (silica gel; dichloromethane/methanol = 95:5)

()  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyi-4-

{I1,3Joxazepan-2-on-3-yl)-benzamide

Prepared analogously to Example 1f from 3-methyl-4-{[1,3]oxazepan-2-on-3-yl)-
benzoic acid, {1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethylamine, TBTU and
NMM in DMF, then acidifying with TFA and purification of the residue by
chromatography (preparative HPLC). '
Yield: 54%

C22H23CIN4O;3 * 2 CF3COOH (654.96 / 426.90)



R

Mass spectrum M= 284 Rf value 0.59 (Reversed phase
8; met hanol /5% sodi um chl oride solution = 6:4) (c)
4- (mor phol i n- 3-on-4-yl)-3-niybg-.benzoi c aci d-chloride
15 290 ng (1.02 mol)

4- (2- car boxymet hoxy- et hyl am no) - 3-ni tro- benzoi c acid
in 100 m dichl oronmethane are conbined with 0.186 ni

(2.55 mol ) thionyl

Res3.4dénins furt her
20 Yield: 290 ng (quant.)

purification.

It

IS evaporate
reacted w thout any nore
C11HOCI N2Cb

chl oride and 2 drops of DM and
\\ﬁslst@&@trhﬁf ON@VI-H3Y" Aft:eazmepgbmbhﬁ@ ifopde

solution i. vac.

(284.66) (d) N-((1 S)-1-(5-chloro-1
fhB dolloviking Zoipotnys wetemrepatesidmiicguustyor opyl | - 4-

(nor phol i n-3-0on-4-yl)-3-nitro-benzam de

(O 93 _mml) of (1 S) 1-(5- chloro 1

with tol uene and t he

25 237 ny

NGO gy

3 TEUNYASE pha

m TEA in 10 m

’]mﬂﬁér anc@g] |

ﬁtar [S)

soI utiihamef 290 ng (1.02 mmol)

Aﬁ_mnhnlln 2-oh-4 \/I\ 3-ni-tro-benzoic -nr\lrl chl-eride
10 M THE is aq!ded droppise. The PEDE Fon i x{ @rdS min
s stiirred forf hours af 4a8bi ent grature and

t hen eva orfaredy i . va( the r=3|gae 30 is
pur i fii oy hro on sili ca(ql;\dﬂnr(eel uting

gr adi |e di chl or onet hane et hanol lOO > 95: 5].
Vi el d: 34%-129 C22H22C1 N§05S (503| §90Rss spet rum

M- H) ﬁ-[glmth gﬁ@%ﬁﬁ-ﬁ@nilﬁﬁd%ﬁk—y[ﬁ nYéthaszy eﬁ*g( -methyl-4-

silifc | or omet hane/ et han = arrpl e
42 3-idiin alwaxeparl-ZS)n-z me@mamdel

Ao L. 2l
CIILI III uaLUb yl ) Cl ||y| J -"|‘ \l Cll N U'= -
p?/fl mi di n- 2 g ;Jﬁg,] ) - benzaip \KMLH) 3.70 min
e s 397/399
% (chlorine
isotope)

N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-4-

(oxazolidin-2-on-3-yl}-benzamide

57 _ . :
0 ﬁ"\@' 2: (M+H)" = 3.63 min
ff} o |34%  |413415
(chlorine
isotope)

N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-3-methyl-4-([1,3]-

oxazinan-2-on-3-yl)-benzamide

58 ) Ji 5 (M+H)" = 3.66 min
=N 2.7% 443/445
L) {chlorine
isotope)

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
({1,3]-oxazinan-2-on-3-yl)-benzamide
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N H HA ~ 'y d 10 { (a)

4- ( 3- Boc- am no- propel -am no) - 3-chl oro-benzonitrile
3.49 g (20 mmol ) 3-Boc-am na-pizapyl amine in 5 mM DV
are conbined with [ 2.75 m (25 mol) NMWM After the
addition of 3.11 g (20 mol) 3-chloro-4- 15
fluoro-benzonitrile the mxture is stirred for 3.5
hours at anbient tenperature under a nitrogen
hggosphere, heated to 105C[for 20 minytes, and .
agtmr)acted Wi t qhyI acetetfg. The :@%’Fﬁea or gani:21 min
bhasep ar.e i.th wat ¢rg gogl sakq183d um chljori de
50l ut o(p.lLN d"o A gnedi um sul phat e and evapar at ed
Hown %‘V}C The resf due i|ls furthel (¢héadned vvltrout

hny npr & purAfication. 20 Yield: 5. '&g?géeﬁg
C15H2pN302 (309. 80) Mass spectrum 310/ 312
chl of NOBIR vl(sworoRfH wéhﬂmd@zm— I3RImetogglethyl]-4-
bet r o] eum ether/ethy acetate = 2: 25 (b

- (3- aﬁﬂﬁdpngp?nzaww@wl)s-3ctﬁflmr@niﬁé hanzaniige 4. 50 g

J.’-I- J IIIIUI)

4- ( 3- Boc- ani no- pr opyl am no) - 3-chl oro- benzonitrile are
g@yqu in 50 mM dioxane and conbi ned with 200 m
-nol ar hydrochloric acid. The mxture is stirred for
2 hours at anbient tenperature, then washed with

%.g%gglc@aam&oaﬂﬁm.mm_i ;-%%l)@ﬁfe%lémb a’?xﬂi)yn-zt-

conc. ammoni a ution

r(n'vdrptn(ﬂml-s-oa)«t-yle)ﬁ alﬂovbeﬂzammgl acet at e, the conbi ned

chioride sol ut |on dr| ed over rragne3| um suI phat e and

~evaporated down i. vac.. The residye is further

reacted w thout any rmre purifica |on 5 Yield: 1.40 g
(4699 CloH12CI N3 (209. 68) l\{)hss ectrum (M:H) + =

210/ 212 (chlorine i sotj&‘\

(a) methyl 4-(morpholin-3-on-4-yl)-3-nitro-benzoate

1.00 g (3.85 mmotl) methyl 4-bromo-3-nitro-benzoate are dissolved in 6 ml
dioxane with 389 mg (3.85 mmol) morpholin-3-one under a nitrogen
atmosphere and 36.6 mg (40 pmol) tris-(dibenzylideneacetone)-dipaliadium(0),
67.1 mg (116 ymol) xantphos and 1.75 g (5.38 mmol) caesium carbonate are

added. Under a nitrogen atmosphere and with stirring, the reaction mixture is
heated to 95°C for 16 hours. Then it is filtered, the solution is evaporated down
i. vac. and evaporated with ether. The residue is further reacted without any
more purification. Yield: 1.31 g (quantitative)

C12H12N206 (280.24)

Mass spectrum:  (M+H)" = 281

Rs value: 0.47 (Reversed phase 8; methanol/5% sodium chioride solution = 6:4)



10

15

20

25

30

Rf value: 0.30 (silica gel; dichloromethane/ nethanol =
9:1 + 1 %conc. amonia solution) 10 (c)

3-chl oro-4- (tetrahvdro-pvri niqaign- 2- on- 1- vl ) - benzoni tri
e A solution of 349 ng (2.15 muol)

NN car bonyl -diimdazole in 3 M NWP is conbined with
450 nmg (2. 15 mmol ) 4-(3-am no- propyl am no) - 3-chl or o-
benzonitrile at anmbient tenperature with stirring and
gbge mwz-wardbmbmvlmmiamniﬁ S-nrtroehmiaﬂmacm 145C
and for 1. Mrs to 155C. The reac gn mxture

S at Higsd SO | um c n'ﬁpgﬁi@él‘fand? aRa %“ﬂf'ﬁe%@“% W‘lt(ti S’ﬁhﬁﬂ) fhsbiar

sol ution over ‘magnesium
dithipmdiyeraxide esobfiona¥ b niztune is stireed for Ehlmours laé amddéntue

' fi h t [ | .(eluti
SEmBpate dhet G ERRPIAeh P ora oine Tepfiiest ey
Wﬁté‘l‘ 'c@BIeBQn]the mé@@th%n&a@@aﬂé&! with@-@hdlar RfftotBlofi& épfiﬁ After

val ue: 0.40 (silica gel: et hyl acetate/et hanol 9:
401m%ttt@m@ooimmnﬁha icasathithe precipitate soimedis iesed off, washed

S@Seh Wit Until Rttt drie PatHc?e8in (th8 \dWihg SubBoaPe)

Xielat 290n4b (Zzv)ahvdr o- pvri m di n-2-on-1-vl ) -benzoic
acid 350 {11 49 mol )
:§:1¢|F|12(N2@-74 ? 8t39ahydro pyrl m di n-2-on-1-yl)-benzonitri
end in=% of ethanol and conbined with
é\ﬁ%&ﬁ‘pe@% Fﬁr aqueous 30 sodi um hydr oxi de
Ry ivatien 0.5 tReversed phase 8smiethardl686 sodienhchioride saldlign = 6:4)

and then evaporated down i. vac.. The aqueous residue
is conbined with ice, acidified with acetic acid and

&) raqtm_ﬁrbr:@' blin-8tdhh- ﬂ%ﬂnﬂf@beﬂﬁﬁc%@l@éfﬂ@ﬁde 131
OI‘ ani Cc ases are wasne wat er an sSa sodi um

odé. @dhmdlbﬁ(zaﬁrlm(yn@ﬂ@axmﬁ@u@mnm-am|i;5qa,-§>legzqa@cud in

DR o P, & eomplb P 180 132 35 Pmol iory

ichigrRlend12 rbpd oPDRIFAN réfliked cfomwady q«muappmtmemf the

are washed with sat. sodium chloride solution, dried
solution i. vac. it is evaporated with toluene and the residue is further reacted

without any more purification.
Yield: 290 mg {quant.)
C11HgCIN2O5 (284.66)

(d)  N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methyisulphanyl-propyii-4-
(morpholin-3-on-4-yl)-3-nitro-benzamide

237 mg (0.93 mmol) of {1S5)-1-(5-chloro-1H-benzimidazoi-2-yl)-3-

methylsulphanyl-propylamine are dissolved with 0.257 mi TEA in 10 ml THF

and a solution of 290 mg (1.02 mmol) 4-(morpholin-3-on-4-yl)-3-nitro-benzoic
acid chloride in 10 ml THF is added dropwise. The reaction mixture is stirred for
16 hours at ambient temperature and then evaporated down i. vac.. The residue
is purified by chromatography on silica gel (eluting gradient:
dichloromethane/ethanol 100:0 -> 95:5).

Yield: 34%
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5 over magnesi um sul phate and evaporated down i. vac..
Yield: 340 ng (90%9 C1l1H11ClI N2O3 (254.68) Mass
spectrum (MtH) + = 255/ 257 (cfporine isotope) Rf

val ue: 0.35 (silica gel; dichloronethane/nethanol =
9:1 + 1 % acetic acid) 10 (e)
3-chloro-N-((1S)-1-(5-chl oro-1H benzi m dazol -2-yl)-eth
yll-4-(tetrahydro- Pyrimdin-2-on-1-yl)-benzam de
RC8piasGIN;0981(60393)y to Exanple 1f from

3-chl oro-4- (tetrahydro-pyrimdin-2-on- 1-yl)-b .
ags spectruét © r(ﬁl-lyl)_r=o d2504" (cﬂ!grine i(');-;gtope)y ) - benzoic

( 5 : = hietleaR/atiz = @t4yl am ne,
T%%“%% ‘gﬁgwﬂﬁ}?ﬁ%‘%wﬁ& pod?tlgﬁgbli) ntg bﬂi ce water,
addi ng conc. ammoni a solution, filtering, washing
Lt h t and purifying by chromatography on silica
5 M@ﬁi ng gradi ent ethyl acetate/(nethanol/conc.
amoni a solution 19:1) = 98:2 - > 90:10) with
subsequent filtration through activated charcoal

t3-chigreN-thSiilt(8-chiemetH-benzimidpre)-2-w ) etayibd-{ielighydro-

' =) SEA O SRy Leld. 32% C20H19C12N502(432.31) f
m%ﬁéwg%tohﬁyl)%ﬁ@e 432/ 434/ 436 (chl ori ne isotope)
Rf value: 0.40 (silica gel; dichloronethane/ methanol =
9:1 + 1% acetic acid) 25 The follow ng conmpound is
prepared anal ogously: No. stfuctlral fornula Yield

mass peak(s) Rf val 0 (MtH) + =
0.52 0 X I HNJ5.4% 464 6 (et acetate / HNA
cl (chlorine etﬁ}a'zgh i SO0 82- No. No

Rf value or Rt

structural fornul al\j)i eld mass peak(

10

(a)  4-3-Boc-amino-propyl-amino)-3-chloro-benzonitrile

3.49 g (20 mmol) 3-Boc-amino-propylamine in 5 ml DMF are combined with
2.75 ml (25 mmol) NMM. After the addition of 3.11 g (20 mmol) 3-chloro-4-
15  fluoro-benzonitrile the mixture is stirred for 3.5 hours at ambient tem'perature
under a nitrogen atmosphere, heated to 105°C for 20 minutes and extracted
with ethyl acetate. The combined organic phases are washed with water and
sat. sodium chloride solution, dried over magnesium sulphate and evaporated
down i. vac.. The residue is further reacted without any more purification.
20 Yield: 5.50 g (89 %)
C15H20N302 (309.80)
Mass spectrum:  (M+H)" = 310/312 (chlorine isotope)
R value: 0.40 (silica gel; petroleum ether/ethyl acetate = 2:1)

25 (b)  4-(3-amino-propylamino)-3-chioro-benzonitrile

4.50 g (14.5 mmol} 4-(3-Boc-amino-propylamino)-3-chloro-benzonitrile are
dissolved in 50 ml dioxane and combined with 200 ml 6-molar hydrochioric acid.
The mixture is stirred for 2 hours at ambient temperature, then washed with

ether and the aqueous phase is poured into 125 ml ice-cooled conc. ammonia
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Name 3-chloro-N-[(1 R)-1 -(5-chloro-1

H benzi m dazol - 2-yl ) - 2- met hoxy-et hyl ] - 4-

(tetrahydro-pyrim din-2-on-14gp)- benzam de Exanpl e

46: 3-chloro-N-[(1 R -1 -(5-chloro-1

H benzi m dazol - 2-yl ) - 2- met hoxy-ethyl]-4- 5

(pi peridin-2-on-1-yl)-benzamide t OO NNN/ NC

Cl (a) nethyl

Solihiodr Thén (e ﬁf&tﬂf@s@dﬂh@mﬁﬁ@tmhcmdh@ eoimbirfed organic
solution of 696 pl (0.84 5.39 ?qq . .

Phares Ak Wé‘ﬁh% &detsr ﬁaa sah smhtrm chipride; spludiopydgjed over

TR Snd elBatetc SO ARl ep i oy
\neattteétvwiholuhgnymdrb@unﬁeaﬂimt.h. After stirring for 16
t tenperature, for 3 hours at 50C and
6& 1%@&%8] reflux tenperature the mixture is
@qwg@;mg tZpongger and extracted with ethyl 15 acetate.
e

r the organic ﬁhases have been dried over sodium
Magshepastuns  n{M+ Ve is eedpiid(shlogivarisotopehc. and

S el DL R b TuRHihebbfehne 2 pPUR 12 EDRY Yarmmonia

8blutioh) Yield: 300 ng (14.6% 80% product

C13HL5C12NO3 (304.18) 20 Mass spectrum (MH)' =

304/ 306/ 308 (chlorine isotope) Rt value: 3.29 min (b)
LNyl GG A rirfifh-3- HorftieLe - 153

#6solution v SdBvrag (2.115Imo) NMadmhyt—dnbudm:ble/\mtmrrﬂWP is

o i oa Fer@ofs ffbel ErainowropyPene Fonder

'b%hﬁoﬁ‘iﬁilé fat ﬁﬁ{blerﬁ%ﬁﬁékﬁﬂré’wtﬁ sﬁﬁ'mg' arkf8héd filly Bissolved heated

nbi ned organi ¢ phases are dried over
for one hour to 145°C and for 1.5 hours to 155°C. The reaction mixture is

washed with water and extracted with ethyl acetate. The combined organic
phases are washed with water and sat. sodium chloride solution, dried over
magnesium sulphate and evaporated down i. vac.. Then the residue is purified
by chromatography on silica gel (eluting gradient: ethyl acetate/(methanol/conc.
ammonia solution 19:1) = 100:0 -> 95:5). |

Yield: 260 mg (51%)

Rs value: 0.40 (silica gel; ethyl acetate/ethanol 9:1 + 1% conc. ammonia

solution)
C11H10CIN3O (235.68)
Mass spectrum:  (M+H)" = 236/238 (chlorine isotope)

(d)  3-chloro-4-(tetrahydro-pyrimidin-2-on-1-yl)-benzoic acid

350 mg (1.42 mmol} 3-chloro-4-(tetrahydro-pyrimidin-2-on-1-yl)-benzonitrile are
suspended in 5 ml of ethanol and combined with 2.0 ml of 10-molar aqueous
sodium hydroxide solution. The mixture is stirred for one hour at 100°C and
then evaporated down i. vac.. The aqueous residue is combined with ice,
acidified with acetic acid and extracted with ethyl acetate. The combined
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5 sodi um sul phate, evaporated down i. vac. and the
resi due obtained is purified by chromatography on
silica gel (eluant: dichlorangyhane/isopropanol 98:2).
Yield: 159 ng (75 % C13H14CI NO3 (267.71) Mass
spectrum (MtH)' = 268/ 270 (chlorine isotope) 1o Rf
value: 0.18 (silica gel; dichloronethane/isopropanol =
49:1) (c) 3-chloro-4-(piperidin-2-on-1-vi)-benzoic

%@gﬁu&’bﬁﬁ@é@dr@wabﬁ&ﬁmhwét@r Enars‘at godfeh Ehiendesilution, dried
3-chl oro-4-(pi peridin-2-on-1- ) - benzoat e_and 8%

|quhmﬂ9rﬁ§mwlebamm atsapqrﬁteét qifamn vags Theaaquesss,phase is
g% OF1 Ne i sot%gaéé&g}%@m 5(98 C%{t@?teicf Mf‘ mes wﬁﬁ %?Hﬁ %etate the

d:omﬁmdmgdm ﬁdsaa‘rel wasrﬁadl\)ntﬁéa’( dbdlum chlonde solution, dried
3-chl oro- N-f % hl or o- enzlmdazol 2-yl)-2-m
OVRbRAGEERTM SY hﬂﬁ ?J?éf PH@I?PFE W@/f V86enzanmi de r
Rr,@eag@@iny?jga)gpusl y to Exanple 1f from

3-chloro peridin-2-on-1 -yl) benzoic acid, TBTU,

W&&Nﬁ@ﬂl‘iﬂﬁ&? chl or o- 1H benzi m dazol - 2-yl ) - 2-

ST SRer Y AotFH" o8 = PREEIERIER RRRSL: oo ent
; lwlueage; s‘ﬂfc@t TWibhiBRsrhethanBfdBanolé: 811+ 179 Ucetic acid)
C22H22C12N4 61. 35) Mass spectrum (MH)"

459/ 461/ 463 (chI ori ne isot ope) Rf val ue: O. 19 (silica
&l od:
'st r uc pyrimidih-P-omd syl ¥behzhmidens s peak( s) ] Rt vaI ue or
%repared analogously to Example 1f from 3-chloro-4-(tetrahydro-pyrimidin-2-on-
1-yl>-benzoic acid, (1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine, TBTU
and NMM in DMF, then pouring into ice water, adding conc. ammonia solution,

. filtering, washing with water and purifying by chromatography on silica gel

(eluting gradient ethyl acetate/(methanol/conc. ammonia solution 19:1) = 98:2 -
> 90:10) with subsequent filtration through activated charcoal, trituration with
ether and drying in the drying pistol at 70°C.

Yield: 32%
CaoH19ClaNs02 (432.31)
Mass spectrum:  (M+H)" = 432/434/436 (chlorine isotope)

Ry value: 0.40 (silica gel; dichloromethane/methanol = 9:1 + 1% acetic acid)

The following compound is prepared analogously:

No. | structural formula Yield mass peak(s) | R;value or R,
Name
I thyl acetate /
1 /Q)Lh. ¢ 54%  |462/464i466 | (1Y
HU 1 H 2 > o (chlorine ethanol = 8:2)
isotope}
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59 (MHH)' = 2.51 min 0 "" 1.3%495/497 H C1
(chlorine rVFFFisotope) NJ[(1 R-1-(5-chloro-1
H benzi m dazol - 2-yl ) - 2- net hojgset hyl ] - 4- (pi peri di n- 2-
on-1-yl)-3-trifluoronethyl-benzam de Exanple 47 N-[(1
R) - 1- (5-brono-1

H benzi m dazol - 2-yl ) - 2- hydr oxy-ethyl ] -3-nmet hyl -4- 5
(rmor phol i n-3-0n-4-yl)-benzamde OH O H H Br (a)

%.42 SfFuBRUrat Fsrdaarheny| Yidid Boc- { Waseapeédlqs) de¢ Rwélue or R

-(R-amino-5- 10 bronmn-phenyl)-NBoc-(S)-serinam de

5.49 @a(@G 7 mml) (S) N- Boc- serlne are di ssol ved with

e e T L e T T

NW d} gatehinftRsypyeintigind-britg-ben2émide THE i s added

drnnmnep while rnnllnn Wit Lce. The. reaction mxture

is stirred for 16 hours at anbient 15 t enper at ure.

er poration i. vac. the residue is purified by
g#%m%iég‘r' aphy on silica gel (eluant:

di chl or onet hane/ net hanol 98:2). Yield: 4.76 g (48 %

ot T iy 12 b%ﬁ%%azpﬁiaﬁ%n?@m— iy

(ﬂﬁérldin-Z-on -1-yl)-benzamide

|
o)
0
i A
"N
N/©)L H@—cn
cl

(a) methyl 3-chioro-4-(5-chloro-pentanoyl-amino)-benzoate

A solution of 696 pl (0.84 g, 5.39 mmol} 5-chloro-pentanoylichloride in 10 ml
THF is slowly added dropwise to 1.00 g (5.39 mmol) methyl 4-amino-3-chloro-
benzoate in 20 mi THF with 1 ml TEA with stirring in the ice bath. After stirring
for 16 hours at ambient temperature, for 3 hours at 50°C and for 3 hours at
reflux temperature the mixture is poured into water and extracted with ethyl
acetate. After the organic phases have been dried over sodium sulphate the
mixture is evaporated down i. vac. and the residue remaining is purified by
chromatography on sifica gel (eluant: petroleum ether/ethyl acetate 85:15).
Yield: 300 mg (14.6%) 80% product

C13H15CIzNO; (304.18)

Mass spectrum:  (M+H)* = 304/306/308 {chlorine isotope)

R; value: 3.29 min

(b)  methyl 3-chloro-4-(piperidin-2-on-1-yl}benzoate
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(b)

(1R) - N-Boc- 1- ( 5- br onp- 1H benzi m dazol - 2- vO- 2- hvdr oxv- e
thvlamne 3.00 g (8.02 nmol.)j3¥- the m xture obtai ned
in 47a are dissolved in 30 m acetic acid and stirred
for 2 hours at 50C. The reaction m xture is added
dropwi se to a 10% sodi um hydroxi de sol uti on and
extracted 3 tines with ethyl acetate. The 5 conbi ned

mgqon‘mmoipoﬁhdrpr@mawama@ iive Ekampia 4 G & dissotded in 10
eva orated down i. vac. and the re3| due

Wikt and pomdineciitha6h (1. 6¢mamaD pelassiym (e -btoxide and

pet irt_&f euﬁ&gﬁer /e Tﬁ%épgét iéé%ft@ ﬁ)@i%kd( @?H@@'ihto water and

(ekRpcted with etimp aﬂ:etaltm Nhentalabinked Hrganic Dhiasds arey deedhover

BoRiursHaIS, (v ETRY Mg yat: ans e Tesighe obtained ispuriied
Wramarﬁﬁgmahﬁergn.c@f%efrwmbnﬁw&mé@nﬁartﬁaﬁ@m%%nm b8:2).

_ hydrochl oric acid in di oxane whil
%@lﬂﬁﬂgglm(?ﬁa%)ce bath and stirred for 16 15 hours at

The reaction mixture is
gbﬁ&%@@@m nd the resulti ng precipitate is
fMéé@é;@@btﬂfrﬁ Ygahdn 2 268/27 U @hIdine@8btopBy N3O * HCI

292.57 | 256. spectrum_ (MH)+ = 256/ 258

Ve &- 1&&1!@5@9& nghloiqyetr(a@phsopropanol 49:1)
NA(1R) - 1- (5- br ono- | H benzi m dazol - 2-yl ) - 2- hydr oxy- et hy
I'l-3-nmethyl-4 (rmrpholin 3-on-4-yl)-benzam de

ek pardechiersaig gmg m—Zonﬂg{Hﬂeﬂzﬂ:fC doidhm

%rega(&_g mqjé}g éi)q?q)g %p?qjgélg)frdg\ Wg‘iﬂé(yhc g?o-g (p$er|d|n—2—on-1-

?r?io@(é any '8% IzﬁnJrﬁTQd?d%ﬁH@'Wu’tan iVBthainbd subsequent
rification preparative HPLC. Yield: 52%

Odeld2 B8t o4 * CFSCw-| (587.35 / 473.32) | Mass
%ﬂ%ﬁﬁ{dﬁbﬁ(%’f‘bﬁ)z 473/ 475 (brom ne isotope)
Mass spectrum:  (M+H)" = 252/254 (chlorine isotope)

R; value: 0.27 (silica gel; dichloromethane/ethanol = 9:1)

(d)  3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl]-4-

{piperidin-2-on-1-yl}-benzamide

Prepared analogously to Example 1f from 3-chloro-4-(piperidin-2-on-1-yl)-
benzoic acid, TBTU, NMM and (1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-
methoxy-ethylamine in DMF and subsequent purification by chromatography on
silica gel (eluting gradient: ethyl acetate/ethanol 95:5 -> 80:10).

Yield: 70%

C22H22ClaN4O3 (461.35)

Mass spectrum:  (M-H) = 459/461/463 (chlorine isotope)

R value: 0.19 (silica gel; dichloromethane/ethanol = 19:1)

The following compound is prepared analogously:
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Rf val ue:
19: 1)
anal ogously: { No.

peak(s) Rf val ue or
(silica gel, I
CH2Cl 2/ C2H5OH  J |

0.33 (sil

R, 2S)-1-(5-chloro-1

ica gel;

di chl or onet hane/ net hanol =
10 The foll ow ng conpounds were prepared

structuralysharmul a Yiel d nass

R Nane 53 (MrH) + =
H 6.6%457/459 ~N H/ \ G

(chlorine 9.1)

0.48
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X N
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Yiayy- pr

enzam de

DRSS ﬁeeﬂﬂ&ﬁy'

62 0 N.1:
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N H H at-aae
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(al um ni um oxi de,
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°mass

(si

\ HaVa la Wil N =
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b (MRHYT - 6- T 1

1J. L

Gt nin

- 137-

gééfﬂ?g)nzgfm S:II ue or

'(émo,gﬁg, H J

isotope)

yN 38%

N-[(1 R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(piperidin-2-
on-1-yl)-3-trifluoromethyl-benzamide

Example 47

N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yl)-2-hydroxy-ethyl}-3-methyl-4-
(morpholin-3-on-4-yl}-benzamide

OH
(8]
HIY,I
N
Ay =)
Q
@]

N’-(2-amino-4-bromo-phenvl)-N-Boc-(S)-serinamide and N-(2-amino-5-

(a)

bromo-phenyl}-N-Boc-(S)-serinamide
5.49 g (26.7 mmol) (S)-N-Boc-serine are dissolved with 5.00 g (26.7 mmol) 4-
bromo-1,2-phenylenediamine in 125 ml THF and a solution of 5.52 g (26.7

- mmol} N,N'dicyclohexylcarbodiimide in 20 mi THF is added dropwise while

cooling with ice. The reaction mixture is stirred for 16 hours at ambient

temperature. After evaporation i. vac. the residue is purified by chromatography

on silica gel (eluant: dichloromethane/methanol 98:2).
Yield: 4.76 g (48 %) mixture of the two regioisomers

C14H2()BFN304 (37424)
Mass spectrum:

(M+H)*

= 374/376 (

bromine isotope)
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~N1 OH/ \ GCHC 2/CHCH J (chlorine 9:1)
isotope) NJ[(1 S)-1-(5-chloro-1
H benzi m dazol - 2-yl ) - but yl ] -3ta®et hyl - 4- (nor phol i n- 3-
on-4-yl)-benzanide 78 s 0.51 (silica gel, NI HH
38% 481/ 483 r G CH2Cl 2/ C2H5CH of (chlorine 9:1)
i sotope) N[ 1-(5- chloro-1
H benzi m dazol - 2-yl ) - 1- (t hi ophen- 3-yi)-net hyl ] - 3- met hy
I(b{l (TENPRBbET &r—bmﬁo-ywb@mmmzdezw z»hizdrchaMmm

N (silica I H 10.6% 459/ 461 ~N H

S-paopel) gf th@dmxmner@talgeQ)n ftéa app dissolyed in 30 ml acetic

| p%c} aﬁ? sﬁﬁ%@ rf?’ %hs?%eﬁdﬂcd 1! redctdn impadi R4 d¥ed dropwise to

reetl 0% softhtanmiwﬂlrmklda s8lutiondang emmmmimsgsnth efhvi-Bistate. The

2.43 mn N " 18% 481/ 483 XN |
combined orgamc phase§ are drélled3 over magnesr&m su?phar{e and evaporated

down i. vac. and the residue is recrystallised from methanol.
Yield: 1.96 g (69 %)

C14H1eBrN3;O;3 (356.22)

R; value: 0.59 (silica gel; petroleum ether/ethyl acetate = 1:1)

() (1R)-1-(5-bromo-1H-benzimidazol-2-yl)}-2-hydroxy-ethylamine
2.00 g (5.62 mmol) (1R)-N-Boc-1-(5-bromo-1H-benzimidazol-2-yl)-2-hydroxy-
ethylamine in 40 ml of ethyl acetate are combined with 8.0 ml 4-molar

hydrochloric acid in dioxane while cooling in the ice bath and stirred for 16
hours at ambient temperature. The reaction mixture is evaporated down and the
resulting precipitate is filtered off.

Yield: 1.11 g (67 %)

CgH10BrN;O * HCI (292.57 / 256.10)

Mass spectrum:  (M+H)" = 256/258 (bromine isotope)
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H benzi m dazol - 2-yl ) - 1- (t hi ophen-2-yl) - net hyl ] - 3- net hy

| -4- (norpholin-3-on-4-yi)-hepgam de -138- No.

structural formula Yield mass peak(s) Rf value or Rt

Name 101 H 1: (M+tH) ' 2.31 min /JI INrkHH\ B, 2.9%
487/ 489 U (bromne isotope) NJ[(1 R)-l-(5-brorm-1

H benzi m dazol - 2-yl ) - 2- hydr oxy- et hyl ] - 3- et hyl -

(I\@?l 3K araPa(s- Brd?ﬁo-ﬁif—#bénﬂm&i’a’ﬁﬂ-ﬁ%{l)-QJhVEWVPétﬁvi‘F@-methvl 4-
S)-I-(5- ChI oro 1

H ben merpholin-3 4 I2 (1, 1- di oxo-i sot hi azol i di

Bbl%PaE c;/ é@ﬁﬂgﬁé@% EQS%‘IHW fjﬁog 3 }ne%ﬁ'—%g}ph'élhﬁ '3—0?@%)
%dr&o%@d O(-1 W)Opw bﬁiﬁ@h(bﬂbenzimwaﬁol-a-yr)%ﬂhwad)@ﬁmhwhmme

4- am no- 3- net hyl - benzoat e
dT%'E‘dlﬂF'éng\'MM m "RMFoW'th ﬁ?P?Qﬂq%‘t RUETIERLI) %emaf piveHBLC.
pgpl ) 3-chl oropropanesul phonic acid chloride
8 stl rred for 16 hours at anbient tenperature. The
r@,@b!thrM@al*lﬂFa@OOI-b(SBﬁrﬂﬁlrﬁtB B2} h vvater and et hyl

t at dth t.he. t ted
e Shefime o Ve e, comiebs BrOMITLEIRREds oro
RV 83 iéll@&élumcﬁldr&héif%rﬁzﬁﬁemwgeﬂ) down i .

vac.. The residué 1s further reacted

The following compounds were prepared analogously:

No. | structural formula Yield mass peak(s) | Rsvalue or R
Name
53 . w (’) Z: (M+H)+ = 0.48
) ) ’(r” (silica gel,
- .6% 457/459
,)'\N'E?‘ " u@u 6.6% hI’ 5 CHoClo/C,HsOH
° (c onne 9:1)
isotope)

N-[(1R,2S)-1-(5-chloro-1H-benzimidazoi-2-yl)-2-methoxy-propyl]-3-methyl-
4-(morpholin-3-on-4-yl)-benzamide

R

62 ) i N,L[,N 5 (M-H)" = 0.40
"oy @ (aluminium
- N H 34% 441/443 a
'

(chlorine oxide,
isotope) CH,Cl»/C,HsOH
19:1)

4-(azepan-2-on-1-yl}-N-[(1S)-15-chloro-6-fluoro-1H-benzimidazol-2-yl)-
ethyl]-3-methyl-benzamide '




wi t hout any nore purification.
C12H16CI NO4S (305.78) Mass spectrum (MH)'
(chl orine isotope)
petrol eum et her/ et hyl

20 Rf va.l-;ge,_
acetate = 8:

nmet hyl

4- (1, 1- di oxo-i sot hi azol i di n- 2- y|) 3- et hyl -

Yi el d:

2) -

benz

170 ng (92 N
= 306/ 308
0.10 (silica gel;

oat e

Ng0 m%t:&fbtﬁ?al'fﬁﬁhblam% e iid

4- (34
di ss

3 |
Ul

chl or opr opane- sul phonyl am na)

mass {Jeak(s)

R; value or R;
nzoat e

not-ac.cdl

ey aa
ul. U}\I e

anal
1§10 DLIIICUI

)IN,aItleln 26 M DM are combi ned vvlth 275 rrg (2 45

ourg$ at anbi ent tenpera gr.e.

conbi
The
sul pI

\J PUL Ao Ol unr l. Cl |. .

The
ned vvlth and extracted

d br ¢ phasgs, are (
eN apor at dwn i. vac.

pur|1|°e<alJ by chr omat ogr aphy on sili

di chl
(47
270

or omet hane/ i sopr opanol 98: 2).

(Medl)t =on i X
with ethyl ag

and the resi
échlg@ne (el uant

) Cf 2HISNOAS (269. 32) Mass s

t%?g is

qeiita gel,

lgqetiqzver sodi um

dald2Clg/CoHsOH

ot

eId 17
,pec?‘ryt}m ( MtH

)+ =

RIV-I( 4B )a+(5echidrof HiHbenzingidhzolg:yi)-blutlipd-enethyi-4{ mgrphofin-3-
acet at e

Pntﬁ'éf&‘é’e'l"%meazol i di n-2-vl)-3-nethyl -benzoic

o

4- (1
TdTI70 mg (0. 63 nmol) Thyl
7?-:( 1- di oxo- h| azol i gii- 2yl ) - 3(Mé‘l‘ﬂy1=-benzca(%'g1
are <>t|rr of e %%rg/gl at zg‘gh%%t t enpdr(ailioa gel,
for 8 h ni, nmol a um hydr|ox|
sol ut |6E” en th*e actilon sol uti g i s_evapor gt @dg&?/CZH@H
down vac conbi ned wifth wat er oS M 2- nmhRr
hydr ¢ chI ori c aci d and 20|extract ed jsitpe)et hyI acet at e.
The ¢anhined organic phases are diied. over ium

sul phat-H-(Seohlpe-htihenzimidazol-2-yb-1-Ehipphre- &%rmtayli]-@-methyl -4-

furth re purification. Yield:
148 I@hgbﬁﬁ)&:?ﬁonmﬁlﬁg%z&“}’dw
79 ) l 5 (M+H)" = 0.50
] N ,g,,, (silica gel,
= o
X, Q)L TR Y | 106% | 4591461 CH,Ch/CAHOH
A (chlorine
9:1}
isotope)

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methyisulphanyl-sthyi]-3-

methyi-4-(morpholin-3-on-4-yl}-benzamide

29

>
18%

OH\L)N /QK ”Om

(M+H)" =
481/483
(chlorine

isotope)

2.43 min

(morpholin-3-on-4-yl)-benzamide

N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-(thiophen-2-yl)-methyl]-3-methyl-4-
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Cf 1Hf SNO4AS (255.30) 25 Mass spectrum (MH)

-= 254

retention tinme: 2.23 min (d) NfO S)-1-(5-chloro-1

H- be
idi

nzi m dazol
n-2-vl) - 3- et hyl

-2-yl)-ethyl | -44861.
-benzam de 30 Prepared anal ogously

1- di oxo-

i sot hi azol

to Example If from 4-(1, 1-di oxo-isothi azolidin-2yl)-3-

met h

yl - benzoi ¢ aci d,

(1S)-1-(5-chl oro- 1H benzi m dazol -

2-yl)-ethyl am

ne,

NBTU seneti¥Mormild- W t hyrl8sequbRias®péalds) O Ryividlue or R
ethy| acetate, drying over -140- hagnesium qul phat e,
actl vﬂam char coal and silica gel fol | owed by

catton—on |||ba Jci (canlt: :
1:9| ch| or orret ha eﬂgéopropa@: 95: 5) | (Mid)'c= 37 % 2.31 min
C2oH21 spett (MtH) + {=
433/ 4 ﬂ ori nel 3%@9% va éwléQSZ (siliica
gel ; | or onet hane/ i sopropanol Fk8mide The
fol I bwi ng conpounds wer ejprepared anal ogousl y: {No.
strugtural forrrulaj Yie d mass p=§|@(meRf valge or Rt
’\Ia.rre Iadal "\‘_ } [ 100/ /1_) | A7 9
rrN H—’l( R oMb De LR TR 2 A 2y BRI hethyl-4
H-ben &@&@baﬁ%h@ywtbbh@ammt hyl ]-4-(1, 1- dl 0X0
[1,2 h| azinan-2-yl)-3-nmethyl -henzam de 71 2 58 mn
(MtH) +
Example 48

N-(18)-1-(5-chloro-1H-benzimidazol-2-yl)}-ethyl]-4-(1,1-dioxo-isothiazolidin-2-
yl)-3-methyl-benzamide

0 .
A
H
@ A
]
Fo
(9]

methyl 4-(3-chioro-propyl-suiphonyl-amino}>3-methyl-benzoate

(a)

100 mg (0.61 mmol) methyl 4-amino-3-methyl-benzoate dissolved in 3 mi of

pyridine are combined with 82 ul (0.67 mmol) 3-chloropropanesulphonic acid
chloride and stirred for 16 hours at ambient temperature. The reaction solution
is combined with water and ethyl acetate and then the aqueous phase is again
extracted with ethyl acetate. The combined organic phases are dried over
sodium sulphate and evaporated down i. vac.. The residue is further reacted
without any more purification.

Yield: 170 mg (92 %)

C12H16CINQO4S (305.78)

(M+H)" = 306/308 (chlorine isotope)

Rs value: 0.10 (silica gel; petroleum ether/ethyl acetate = 8:2)

Mass spectrum:
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HN; SN H Q 20% 478/ 480 U (chlorine isotope) NJ[(1
R)-1 -(5-chloro-1

H benzi m dazol - 2-yl') - 2- met hoxy Eﬁt hyl]-4-(1, 1- di oxo-
[1, 2, 6] t hi adi azi nan-2-yl ) - 3- ms% -benzamde 72 | X
(I\/H—|)+ =2.41 min i ~(NHN-SN I HH~ C 19% 448/ 450
(chlorine isotope) NJ[(1 S)-1-(5-chloro-1 H benzi

m dazol - 2-yl)-ethyl]-4-(1, 1-di oxo '

[1, 2, 6] t hi adi azi nan-2-yl) - 3-net hyl - benzam de -141- No.
structural forrrul ayi eltd mass peak s) Rf vaI ue or Rt
tigxesispthia ¢ ST fAlG

AR bt b et

[ Berdolakd d0RBdan Y:B)mBBWT gl cdmmingamm 27 mg2e4Hrhmol)
3-amno-N-[(1 S)-1-(5-chl orag-

HRQSpSlRg- utozoqﬁ 9n@sﬂﬁpmrs1ﬁ peisat-amiigyt tempergture. The
(FERERS? Hikurs Redhbihea RGirRdief nd Hiraktdd With Bt Atefate. The

combined organic phases are dried over sodium sulphate, evaporated down i.

vac. and the residue is purified by chromatography on silica gel {(eluant:
dichloromethane/isopropanol 98:2).

Yield: 177 mg (47 %)

C12H4sNO4S (269.32)

Mass spectrum:  (M+H)" =270

Ry value: 0.10 (silica gel; petroleum ether/ethyl acetate = 7:3)

(¢) 4~(1.1-dioxo-isothiazolidin-2-yl)-3-methyl-benzoic acid
170 mg (0.63 mmol) methyl 4-(1,1-dioxo-isothiazolidin-2yl)-3-methyl-benzoate
are stirred in 2 ml of ethanol at ambient temperature for 3 hours with 0.6 ml of

2-molar sodium hydroxide solution. Then the reaction solution is evaporated
down i. vac., combined with water and 0.6 ml 2-molar hydrochioric acid and
extracted with ethyl acetate. The combined organic phases are dried over
sodium sulphate, evaporated down i. vac. and the residue is further reacted
without any more purification.

Yield: 148 mg (92 %)

C11H1sNO4S (255.30)

Mass spectrum:  (M-H) =254

retention time: 2.23 min

(d)  N-[(1S)-1-(5-chioro-1H-benzimidazol-2-yl)-ethyl]-4-(1.1-dioxo-
isothiazolidin-2-vl)-3-methyl-benzamide

Prepared analogously fo Example 1f from 4-(1,1-dioxo-isothiazolidin-2yl)-3-
methyl-benzoic acid, (15)-1-(5-chloro-1H-benzimidazol-2-yi)}-ethylamine, TBTU
and NMM in DMF with subsequent extraction with ethyl acetate, drying over



L
M

O-0 NH2 65 ng (0.13 mmol)

N-[(1S)-1-(5-chl oro-1H benzi m dazol -2-yl)-3 1o

met hyl sul phanyl - propyl | - 4- (mrﬂ Aol in-3-on-4-yl)-3-nitr
0- benzam de di ssolved in of ethyl acetate are
combined with 143 ng (0.63 nmol) tin(l1)chloride-

di hydrate and 130 ng (1.55 mmol) sodi um hydr ogen
carbonate and refluxed for 2 hours. The reaction
Sahyhési0m s‘iliﬁl%f@' A6fiated Ehé@@al"@r‘i(%mcé bbf Foﬂéw&@ by Hrification
mnutes and then the precipitate forned is filtéred
o siligd get (eluantngichlororpethans/iserropandkREsSis i s

%). H /by chromat ography on silica gel (eluting

gt'§ &t % di chl or onet hane/ - et hanol 100:0 -> 91: 9).
\mﬁi-g@m@gs((%zgm C22H24Cl N6s(3S (473 99) Mass
spectrum (M-H)' 474/ 476 chl orine i sotope) 142 Rf
Maﬁ%sp@ctnm( S| |(M;+a%l)ge| /43 (Rirloninrise =

”a'g‘?’@ﬁ?éﬁ'* 8'od'fn%nge.thn%n&f:;gtmfanﬂ e?hvl] 3- et
hyl - - di dehydro- azepan-2-on-1-yl)-benzamde O N
t hyl
g'mﬁetquwm eolpRpLAdS Nets PR ABSI0BeHSYat ¢ Pr epar od

anal ogously to Exanple 46a from net hyl
4- am no- 3- pet hyl - henzoat and

Mopentsérustaraldoomala or i d¢ YieldTHE vwmasS' EAak(ﬂ)eI dRs vidlue or Ry

Cf4H (247 20 1E MNha araot . —_24lo Dt
éL‘rl - UU/ L J IVU.Q Q'JC\JLI ul ] \IVI II/ T - [ AV T\C

val ue: 8 mn (b) nethyl
allTyi-pent - 4-gn- 1 - oVl Jam no) - 3net hyl - benzoag :
do (alfTyr-p . 9 3 ) (IV‘+I-¥)+ i 246 min
L.
QE?NQ)LH H‘D’C‘ 18% 477/479
' (chiorine
isotope)

N-f(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2- methoxy-ethy%] 4-(1,1-dioxo-
[1,2]}thiazinan-2-yl)-3-methyi-benzamide

0.0 "J;(’" 209 4781480

Hﬂ,s\NQ} H n@-a %
N (chlorine
isotope)

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-(1,1-dioxo-
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide

72 y 0 NJ\(N 5 (M+H)+ - 2.41 min
;-l: H N
“"C/'.‘ ; e 19% 448/450

(chlorine

isotope)

N-[(1S8)-1-(5-chioro-1H-benzimidazol-2-yl}-ethyl]-4-(1,1-dioxo-
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide
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10

15

1.00 g (4.04 mol) nethyl

3-net hyl - 4- (pent - 4- en- 1- oyl - am no) - benzoate 20

di ssolved in 5 m DWF are conjgisned with 500 ng (4.37
mol ) potassiumtert.- butoxide and at 40C 350 pl (489
ng, 4.04 mmol) allylbromde are slowy added wth
stirring. Then the m xture is heated to 70C for 3
hours. Then the reaction mxture is poured into water

NG PERARTLRH fSFhIST YT TH&HaT - me Su‘gé'ﬂk(?gd R; value or R,

organi c phases are dried|over sodi

evapONaneel down i. vac., the 25 residue is applied to

sili-ta ﬂol and nurlflod hu nhronatnnrgnhy on—siliea -
Y (eI uant 0 oI eum jer / et hy(Maggtate 9 l)é.éé‘m:n
Yi el ¢ .36) Mags spectrum ([MtH) + =
288 vaI 546 (ng%r ol elimpesner / et hyl

acet at 1) (c) nmet hyl

4-(4]5-di dehydro azepan- 2- on- | - vi ) {lominey| - berjzoat e
150 ng (0.52 mmol ) net hyl .
4-(all yl - pent - 4- en- 1- oyl 4am no) - 31 h%c{t?&?) benzogte 5

are (s $1>Ry-qot5mroﬁrib01Hibéimmdl-mygtmymymﬁw -a4(d,1-dioxo-

rinseéd tor 30 mnutes wth argon. Then 88

prrol [b&]ilzr@mrmr?eylp@ rslemsd-@gnza@uden met hy| phenyl ) -

2=tntdazottrdinytdenel=dichtoro={tricyctohexytphospimm
e)-rut henium (2nd generati on G- ubbs Catal yst) are

[agd the m xture is refluxed for 4.5 hours. Then
it 1s evaporated down i. vac., the residue is applied
to silica gel and 1o purified by chromatography on

it o P S3Hir VR 1 Ay v

fetarphaims-enhéyl)didnzhmidet at e 3: 2) C15H17NC3 (259. 31)

15 Mass cpnntrum (l\/h-l—l\.s. = 260 (d)

T
4-(4,5-didehvdro-azepan 2-on-1-vi)-3-met hyl -benzoic
aci d Prepared anal ogously to Exanple 39d from net hyl
4- (4, 5-di dehydr o- azepan-2- on-1-ybk)-3-net hyl - benzoat e
and 8% | ithium hydroxide solgtio i n ethanol .

2
&\Z

65 mg (0.13 mmol) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-
methylisulphanyl-propyl]-4-(morpholin-3-on-4-y1)-3-nitro-benzamide dissolved in
2 ml of ethyl acetate are combined with 143 mg (0.63 mmol) tin(ll)chloride-
dihydrate and 130 mg (1.55 mmol) sodium hydrogen carbonate and refluxed for
2 hours. The reaction solution is combined with ice water, stirred for 10 minutes
and then the precipitate formed is fittered off. After drying for 3 days the residue
is purified by chromatography on silica gel {eluting gradient: dichloromethane/-
ethanol 100:0 -> 91:9).

Yield: 5 mg (8.2 %)

C22H24CIN5 O3S (473.99)

Mass spectrum:  (M+H)" = 474/476 (chlorine isotope)
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20 Yield: 51 % Rf value: 0.05 (silica gel;

di chl or onet hane/ net hanol = 19:1) Cl14H1L5NG3 (245. 28)
Mass spectrum (MrH)' = 246 295(e) Nf(1
S)-1-(5-chloro-1
H benzi m dazol - 2-yl ) -et hyl ! -4- (4, 5-di dehydr o-
azepan- 2-on-1-vl)-3-net hyl - benzam i de Prepared
anal ogously to Exanple If from
Ri VAl @, @M%%@@E%T&ﬂeﬂm%eléthan& =@yl - benzoic
acid, TBTU, NWMa
(1S)-1-(5-chloro- 1H- benzi m dazol -2- yl)-ethylamne in
% aﬂd @ubsequent purification by preparative HPLC.
i — 32% Rf value: 0.44 (silica gel;

di chl or onet hane/ net hanol = 19: 1) C23H23CI Q2 *
CF3COOH (536.94/422.91) - 144- é
AHA 29 -(cehlerorHe- h%@tmﬁayoi-%war&thﬂ] Esn%thyl-tl( 6-dldehydro-

- 1= (45 benzi m dazol - 2-yl)-ethyl]-4-(1,
?%F’éﬁ?%ﬂ @ﬁg%'ﬁ%mﬂ'ﬁﬁ- yi ) - 3-net hyl - benzani de 0 '’

~N HIIN' HL OAS 10 204 ng (0.48 mmol)

N-[(lS) 1-(5- chI or o- 1H benzi m dazol - 2-yl)-et hyl ] - 3- net
hyl - 4-(t hi omor phol i n- 3 on-4 yI) benzam de are
di ssolved in a m xty iBl or onet hane and

1.2 mM acetic acid with 110 ng
(0.48 mmol ) 3-chl
then stirred for

flxture is
(a)  methyl 3-methyl-4-(pent-4-en-1-oyl-amino)-benzoate

Prepared analogously to Example 46a from methyl 4-amino-3-methyl-benzoate
and 4-pentene-1-acid-chloride in THF with TEA.

Yield: 46%

C14H17NO; (247.30)

Mass spectrum:  (M+H)" = 248

R; value: 2.88 min

(b)  methyl 4-(allyl-pent-4-en-1-oyl-amino)-3-methyl-benzoate

1.00 g (4.04 mmol) methyl 3-methyl-4-(pent-4-en-1-oyl-amino)-benzoate
dissolved in 5 ml DMF are combined with 500 mg (4.37 mmol) potassium-tert.-
butoxide and at 40°C 350 pl (489 mg, 4.04 mmol) allylbromide are slowly added
with stirring. Then the mixture is heated to 70°C for 3 hours. Then the reaction
mixture is poured into water and extracted with ethyl acetate. The combined
organic phases are dried over sodium sulphate, evaporated down i. vac., the
residue is applied to silica gel and purified by chromatography on silica gel
(eluant: petroleum ether/ethyl acetate 9:1).

Yield: 58%

C47H21NO3 (287.36)

Mass spectrum:  (M+H)" = 288
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-15 to -10C, heated to anmbient tenperature and stirred
for a further 3 hours. 15 Then the reaction m xture
is combined with sem -concentygfed sodi um hydrogen
carbonate solution and extracted with a sol vent

m xture di chl oronmet hane/ net hanol 19: 1. The conbi ned
organi ¢ phases are washed wth water, dried over
magnesi um sul phate, evaporated down i. vac. and

mwame@d).m(ﬁétfdl@mh%n@mém)/mbeﬁﬂei=69:1gel (eluting

gradient: ethyl 20 acetate/ (ethanol/conc. ammoni a

solution 19:1) = 1:0 -> 4:1). Yield: 100 ng (47%
(

(Eh

s mgg 082 vanwll) methyl 4ﬂ(alyl%emﬂeen—a memnﬁino,ﬂ_ﬁ-’methy{-benzoate
Fraicbaoiacin 1o m| deoshedgbNeeaPa R aIRgR{oRsR minutes
o A R B B30, 48 iloneny-
C-HeoidezdidinylidenebgiehlorEEtrs velonextylphosphire)guthesminm {2ad
riosERalon Qe ARt Ad8ed sl figimityre i refluxed for 4.5
tHOUPX OFHeH i@ ERsRipRratadann i. NeBZ #e fRidue is applied to silica gel and
purified by chromatography on silica gel (eluant: petroleum ether/ethy! acetate
3:2).

Yield: 83 mg (61 %)

R: value: 0.22 (silica gel, petroleum ether/ethyl acetate 3:2)

C1sH17NO3 (259.31)

Mass spectrum:  (M+H)" = 260

(d) 4-(4 5-didehydro-azepan-2-on-1-yl)-3-methyl-benzoic acid

Prepared analogously to Example 39d from methyl 4-(4,5-didehydro-azepan-2-
on-1-yl)-3-methyl-benzoate and 8% lithium hydroxide solution in ethanol.

Yield: 51%

Ry value: 0.05 (silica gel; dichloromethane/methanol = 19:1)

C14H1sNO3 (245.28)

Mass spectrum:  (M+H)" = 246

(e)  N-(1S)-1-(5-chloro-1H-benzimidazol-2-yl)}-ethyl]-4-(4,5-didehydro-

azepan-2-on-1-yl)-3-methyl-benzamide

Prepared analogously to Example 1f from 4-(4,5-didehydro-azepan-2-on-1-yl)-
3-methyl-benzoic acid, TBTU, NMM and (1S)-1-(5-chlorc-1H-benzimidazol-2-
yl)-ethylamine in DMF and subsequent purification by preparative HPL.C.

Yield: 32%

R value: 0.44 (silica gel; dichloromethane/methanol = 19:1)

C23H23CIN4O; * CF3COOH (536.94/422.91)
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Exanple 69 N-[(1
S)-1-(5-chl oro- 1H benzi m dazol - 2-yl ) - et hyl ] - 3- net hoxy-

4- (pi peridin-2-on-1- yl)-benzgpide S p | A r~"NNCL

110 (a) et hyl

4- (5-chl oro-i)entanoyl - am no) - 3- net hoxy- benzoat e

Prepar ed anal ogously to Exanple 6a from net hyl

4- am no- 3- net hoxy- benzoate 1o and 5-chl oro- pent anoi c

Ghss SHEQRife 'SMIHI?W' th=TA 408 Ribring¥iopedH18C NO4
(299. 76) Mass spectrum (MH)+ = 300/302 (chlorine
isotope) Rt value: 3.14 mn 15 (b) nethyl
= ITeL PRl 4- (pi peridin-2-on-1-vi)-benzoate -146- 2.25

. ) methyl
4- (5-chl or o- pent anoyl - am no) - 3- met hoxy- benzoat e
di ssolved in 60 mMl DMF are conmbined with 1.26 g (11.2
i 1yS)doteashklprant Hebenzim zak?w@-%thw]érm53-éu>xpd?\lozn@pholln-4-

Wé%@h B05h-thaa the mixture is evaporated down i.
ac. ¢ '

residue is conbined with water and extracted

wth ethyl acetate. The 5 conbi ned organi c phases are

dri ed over sodi um sul phate, evaporated down i. vac.

and the residue obtained is pgriffied by chromatography

on silica gel (eluting ] l;?gltlrol eum :

et her/ethyl acetate 3:2 c1H  Yilel g 9 g (50%
17NO4 (25 hss

Rt value: 2.56 mn
spectrum ( MtH) + :,Sggzh(c)
3- met hoxy- 4- ( pi p&i din-2 on- 1-yl ) -benzoic acid

204 mg (0.48 mmol) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-
4-(thiomorphotin-3-on-4-yl)-benzamide are dissolved in a mixture of 12 ml
dichloromethane and 1.2 ml acetic acid at -15°C and combined with 110 mg
(0.48 mmol) 3-chloroperbenzoic acid. The mixture is then stirred for one hour at
-15 to -10°C, heated to ambient temperature and stirred for a further 3 hours.
Then the reaction mixture is combined with semi-concentrated sodium
hydrogen carbonate solution and extracted with a solvent mixture
dichloromethane/methancl 19:1. The combined organic phases are washed
with water, dried over magnesium sulphate, evaporated down i. vac. and
purified by chromatography on silica gel (eluting gradient: ethyl
acetate/(ethanol/conc. ammonia solution 19:1) = 1:0 -> 4:1).

Yield: 100 mg (47%)

C,1H21CIN,O3S (444.94)

Mass spectrum:  (M+H)" = 445/447 (chlorine isotope)

Rs value: 0.15 (silica gel; ethyl acetate/ethano! = 4:1 + 1% conc. ammonia

solution)

The following compound is prepared analogously:
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Prepared anal ogously to Exanple 39d from net hyl
3- met hoxy- 4- (pi peridin-2-on- 15 1-yl)-benzoate and
[ ithium hydroxide in ethanol eI d: 95% Rf val ue:
0.10 (silica gel; petrol eum e‘l‘herl ethyl acetate = 1:2)
C13H1I5NO4 (249.27) Mass spectrum (MrH)+ = 250 20 (d)
N-1(1S)-1-(5-chl oro-1H benzi m dazol -2-vi)-ethvll-3-net
hoxv-4- (pi peridin- F.~ 2-on-1-vl)-benzam de Prepared
jgousty to Exanpte r{from
redryctura Ipﬂqnmulan n- 2- grieldy| ) I mass oi c aci%,vahmu,
nd (1S)-1-(5-chl oro-1H benzi g B%)-Z- 25 _
hyl am ne in DM and gubseque g fi catfi on by
rative HPLC. Yield: 75% Rt value: 2.35 mn

N403 * CF3COCH (540.93 / 426.90) Mass
ram (VPR F = 4277429 (chrorine 1spt ope)] . 30" The
&4 qwi ng corrpun s were g r2epar ed M4 gUust:O-m. ]
structural miyl”a d rrass peak(s) val ye or Rt
1147- JN,' 1 m# H|N450 31% 451/@@9 ~o |((stic@gehe
ifsot qp (1 R-1-(5-chjloro-1
- berz%grﬁn dazol - 2-yl ) - 2- metlhoxy- et I1)(/(Izr];9-%"3?ret ha %HCZPOOCQHS
pi pgrid in-2-on-1-yl)-benzani de $fwolomd M n | /CLHIOH MM +
1. (MWH)+ O N H/\

[| &)

1% conc.
ammonia

solution)

N-[(18)-1-(5-chioro-1H-benzimidazoi-2-yl}-ethyi]-3-methyl-4-(1,1,3-
trioxo-thiomorpholin-4-yl)}-benzamide

Example 62
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyl]-3-methoxy-4-(piperidin-2-on-1-

yl-benzamide
o N&’/N
_0

(a) methyl 4-(5-chloro-pentanoyi-amino}-3-methoxy-benzoate

Prepared analogously to Example 6a from methyl 4-amino-3-methoxy-benzoate
and 5-chloro-pentanoic acid chloride in THF with TEA.

Yield: 99%

C14H15CINO4 (298.76)

Mass spectrum:  (M+H)" = 300/302 (chlorine isotope)

R; value: 3.14 min

(b)  methyl 3-methoxy-4-(piperidin-2-on-1-vi)-benzoate
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‘0. 8% 481/ 483 F F (chlorine isotope) NJ[(1
S)-1-(5-chloro-1

H benzi m dazol - 2-yl ) -et hyl ] - é %pl peridin-2-on-1-yl)-3
trifluoromethoxy-benzam de é’ 2.57 mn tlY Nj N
1: (MMH+ (N & NN /\ p 6.2% 475/ 477/ 479 (brom ne and
chlorine isotope) 3-bromo-N-[(1 S)-1-(5-chloro-1

H benzi m dazol - 2-yl') - et hyl | - 4- (pi peri di n- 2-

%E}IQ’K? 2"“@@@8@‘7@%‘7?& hgr%%gaéﬁtan ngﬁn P% rnIQetNon HBhzoate

idmﬂobm@) in 60 hﬂ(DMFMr{e (confdinad @Bthch26rgp{ 1 .2 mmol) potassium-fert.-

q%q" ap a&‘érrgﬂ %qu %,)ﬁ)hq%ﬁ ggﬁﬁm%_egﬁp@ne is evaporated down

i, ]\f’a% NhE (rdsidle 15 (onfbhéd Rith water and extracted with ethP/I acetate. The
H benzi m dazol - 2-yl )-ethyl ] -4- (1, 1- di oxo- 6- net

cembimad braafie phases are djied-aver iweriuse spiphiati evaporated down i.
vac. and the residue obtained is purified by chromatography on silica gel

(eluting gradient: petroleum ether/ethyl acetate 3:2 -> 0:1).
Yield: 0.99 g (50%)

R value: 2.56 min

C14H17NO4 (263.30)

Mass spectrum:  (M+H)" = 264

(¢) 3-methoxy-4-(piperidin-2-on-1-yl)-benzoic acid

Prepared analogously to Example 39d from methyl 3-methoxy-4-(piperidin-2-on-
1-y)-benzoate and lithium hydroxide in ethano!.

Yield: 95%

Rs value: 0.10 {silica gel; petrocleum ether/ethyl acetate = 1:2)

Cq3HisNO4 (249.27)

Mass spectrum:  (M+H)" = 250

(d)  N-[(1S)-1-{5-chloro-1H-benzimidazol-2-yl}-ethyil-3-methoxy-4-(piperidin-

2-on-1-yl)-benzamide

Prepared analogously to Example 1f from 3-methoxy-4-(piperidin-2-on-1-yl)-
benzoic acid, TBTU, NMM and (1S)-1-(5-chloro-1H-benzimidazol-2-
yhethylamine in DMF and subsequent purification by preparative HPLC.

Yield: 75%

R; value: 2.35 min

C22H23CIN4O3 * CF3COOH (540.93 / 426.90)

Mass spectrum:  (M+H)" = 4271429 (chlorine isotope)

The following compounds were prepared analogously:

No. | structural formula Yield mass peak(s) | Rsvalue or R;




ONN OOHNSNHCOC 5 (a) nethyl

4- (1. 1-di oxo-6-nethyl -[1, 2. 61-thi adi azi nan-2-yl) - 3- net
hyl - benzoate 400 ng (1.41 n ). et hyl

4- (1, 1-dioxo-[1, 2, 6]-thiadi azi nan-2-yl)-3-net hyl -
benzoate dissolved in 4 Ml DWVF at 40C are conbi ned
wth 240 ng (2.14 mmol) potassiumtert.-butoxi de and

—
e

,
s

96 pi (1.54 mmol) nethyl iodide and stirred 1o for 5
NOUT FNgmet0C. The Teaction solution 1S evaporated down
i. vhc., conbined wth water and the aqueqQus_phase is
70xt r pct ed with et hyl acetate. The @g i ped or d@&3tmin
phas=s are dri e over sodfim sul ph(a nd evapagr at ed
down 220 (52 C13H18N2O4S
(298| 3 Nm%pgs@m @ﬁb 2/%157’|l-‘éggva| ue: |0. 44
(sil eb; petrol her/ethy Mr@e: 3:12) (b)
4- (1} 1-di oxo-6-nethyl -[1]2, 61t hi adl azi nan-2-vl)j-3-meth
yl -benzoic acid 20 Prepared anal otj"@ tP8) to Exanpl e
39d r et et ATl =Tetihvh: . -
(1. 2| B TRE L s S P e 7 VE2imetiosy sy s methoxy-4
|'i t h| @ipdridin-Qxonld-ylpbentanide. Yield: (81 9
Cft2 RI\I’)(MQ( 284 QA\ Mass spect-rum (I\/h-l—l\ = 295 25 Bf
8%al up 07 a gel chl oro hﬁ met hana-5&min
19: 1 (%/@gz@% -%orolm 5"&‘*
Hbeé@w leod- (1. [ g- 6- net iy -
[1,2 &gifazi nan- b?go'ﬁet 4€enzam de - 149-
Pr eppr ed anal ogousl y to Exanpl e 1 (chimine
4- (1} 1- di oxo- 3- et hyl - .
[ 1, 2| 6]t hi adi azi nan- 2-yl | - 3- met hy| SB8PSi ¢ acid, (1
S) - 1 (RO R Schido-1H-benzimidazol-2-y!)-ethyll-4-(piperidin-2-on-1-yl)-3-
trifluoromethoxy-benzamide
86 2 ) +_ 2.57 min
o] /@)Lu/'\éN z (M+H) -
N
C‘j 7 - 6.2% | 475/477/479
(bromine  and
chiorine
isotope)
3-bromo-N-[(18)-1-{5-chloro-1H-benzimidazol-2-yl}-ethyl]-4-(piperidin-2-
on-1-yt)-benzamide
0 N NN
6" /@)L T | 82% 505/507/509
Br (bromine and
chlorine
isotope)

3-bromo-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-
(piperidin-2-on-1-yl)-benzamide

Example 73
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benzi m dazol - 2-yl ) -et hyl am ne, TBTU and NW i n DWVF
Wi th subsequent purifi catl on by preparative HPLC. 5

Yield: 55 % C21H24ClI N5s(3S ' (576.00 / 461.97)
Mass spectrum (MrH)- = 462/ 464 (chlorine isotope) Rt
value: 2.50 min to The follow ng conpound is prepared
anal ogously: No. structural fornula Yield mass peak(s)
Rt value Nane 74 0 1: (MtH)+ = 2.56 min 0 "" 20%

| %9%(11‘55)2‘15(% ﬁoro M H-béhHnfedazoRDLypy-EMGT-4LE101-BRKb-6-Mhdthyl-

oro-1

HH [elthiaddainain-2-yii 3-retingdheoggmidey | ] - 4- (1, 1-
am de -150- Exanple Exanple 75 NN[(1 R)-1 -(5-brono-1
H benzi m dazol - 2-yl ) - 2- met hoxy- ethyl ] - 3-nethyl -4- F
(nor phol i n-3-0on-4-yl)-benzam eil\‘l/NN-NHHBr | oo
(2) Q.0 N“

-(2-am no- 4- brom),she N- Bbc- (S @.- Ayl - seri nam

|de and M
(2-am no- 5- brono-pilrgn,y\)- Boc- (S) - O net hyl - seri nam de

10 2.50 g (6.24 mmol) of the dicycl ohexyl anmoni um sal t
of N-Boc-(S)-0O net hyl

(a)  methyl 4-(1,1-dioxo-6-methyi-[1,2,6]-thiadiazinan-2-yl)-3-methyl-benzoate
400 mg (1.41 mmol) methyl 4-(1,1-dioxo-[1,2,6]-thiadiazinan-2-yl}-3-methyl-
benzoate dissolved in 4 mi DMF at 40°C are combined with 240 mg {2.14
mm.ol) potassium-tert.-butoxide and 96 yl (1.54 mmol) methyi iodide and stirred

for 5 hours at 40°C. The reaction solution is evaporated down i. vac., combined
with water and the aqueous phase is extracted with ethyl acetate. The
combined organic phases are dried over sodium sulphate and evaporated down
i. vac..

Yield: 220 mg (52 %)

C13H18N204S (298.36)

Mass spectrum:  (M+H)" =299

Ry value: 0.44 (silica gel; petroleum ether/ethyl acetate = 3:2)

- (b)  4-(1,1-dioxo-6-methyl-{1,2.6lthiadiazinan-2-yl)-3-methyl-benzoic acid

Prepared analogously to Example 39d from methyl 4-(1,1-dioxo-3-methyl-
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzoate and lithium hydroxide in ethanol.
Yield: (81 %)

C12H16N204S (284.34)

Mass spectrum:  (M+H)" =285

Rs value: 0.07 (silica gel; dichloromethane/methanol = 19:1)

(c)  NH(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyl]-4-(1.1-dioxo-6-methyl-
[1.2.6]thiadiazinan-2-yl}-3-methyi-benzamide




10

serine are dissolved in 20 Ml 5 %citric acid, the
aqueous phase is extracted 2x wth 20 m of ethyl
acetate, the conbi ned organi_ cM@hases are dried over
sodium [ sulphate and freed fromsolvent i. vac. The
residue is dissolved together with 1.23 g (6.55 mmol)
4- brono- 1, 2- phenyl enediamne in 30 M THE and 1.42 m
15 (14.0 nmol) triethylam ne and 4.97 m (7.80 mmol)
R 1 iR St . added
\?\fr%aﬁal%% r:r(l‘?alﬁn &Eél %bhg(a'ﬁg bat BO er 5 m nut esﬁ
41 jZG]tmgdiannan#ﬁeyl)-aembﬁtyl’rbehzomactm|(@S) -$-(hehiard-1rd
nbi ent t ure and our,s at
e inieedmah v amtE TE et o B e W stseqyent
I;mrmcamq B pRlpar@ieRPRD] the aqueous phase i s
extracted Wwth ethyl acetate. The conbi ned 20 organic
r)ﬂ@lsle§5&ﬁe extracted with sat. sodi um carbonate

ﬁ RGNS - (8 Rloon {57890 i1 gATL UM Sulppate. and

38 g (98 %9 m xture
Masdspdotuni:egi (MsBIyer s s%ﬂmmmneae&oaé) Mass

\sfgectrqm@é.l\/&l—b+
Ivigdue: @.

388/ 390 (brom ne isotope) 25 Rf
68 (silica gel; dichloronethane/ethanol
= 9:1) (b) (1R -NBoc-1-(5-brono-1

H benzi m dazol - 2-vl) - 2- met hoxy- et hyl am ne -151- 2. 38
Z Hsfoflowbiglmpaund isfprepared analogousiyt:ai ned in 75a are
di ssolved in 150 m of toluene and 1.84 m (30.7 nmol)

acetic acid and 4.00 g nol ecul ar sieve, 3A are
gddeq. The reaction M Xtufe. i s stjrred for_ 3 hours_ at
580. asdructuraldepmela f or 1] Yield ni nmass peak(p) | Ry¥alue
bat h.f[—TheTeacttom mxture rs—fritiered—anmd—poured—Tnto
h 5 |MNamere of 500 mM each of water and et hyl
heet-ate—AFter—vtgorous—fxing—the—or galll cppase S
s@danat ed of f, waghed withysat. so@uhtychl ori ¢i@.56 min
50l utfi on, [ er sodj um sul phat e and evapor at ed
down |i . ' &si duel 2e%pur i | uegd/4om

Chr onfat.gdr 2 pel (eluting gradient:

i chijor QnBt hane/ et haffol 1p0: 0 - >| Gehiasne 15 vij el d:

. 40{g (62 %9 C 5H20Br N33 (370. Zfs)otope) :

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-(1,1-
dioxo-6-methyl-[1,2,6]thiadiazinan-2-yl}-3-methyl-benzamide
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Mass spectrum (MtH)+ = 370/ 372 (brom ne isotope) Rf

value: 0.81 (silica gel; dichloronethane/ethanol =

9:1) 15 (c¢) (1 R -1-(5- br ono- fﬁ?-

H benzi m dazol e- 1-yl ) - 2- net hoXV-"et hyl ani ne  Pr epar ed

anal ogously to Exanple 1g from (1

R) - N- Boc- 1- ( 5- br ono- 1H

benzi m dazol - 2-yi ) - 2- met hoxy- et hyl am ne and TFA in

%ﬁ}h@g@;get hane. Yield: 51 % Cf OHf 2Br N3O (270.13) 20
rum (MH) + = 270/ 272 (bromine isotope) Rf

value: 0.20 (silica gel, dichloronethane/ethanol 9:1)

W’wﬁ}ﬁ & peorg-dHsb Bz 2adk Gmathgry- el rasthviet
orBhORi-53n-4-y I EiZBhale | n- 3- on- 4-yl ) - benzani de 25

repared anal oqousl y to Example 1f from

3- et hyl - 4- (nor phol i n-3-on-4-yl)- benzoic acid, (1
R) - 1- (5-brono-1

H benzi m dazol - 2-yl') - 2- met hoxy- et hyl ami ne, TBTU and
DI PEA in THE with subsequentgpur ¥Pi cati on by

chromat ography on silica gell. Yi
C22H23Br NMdO4 (487. 35)
(brom ne i sot ope)

di chl or onet hane/ ethanpl ‘1) e 76 N[(1
S)-1 -(5-chloro-10 i'm dazol - 2y|) 3(1
H tetrazol -5-yl)-propyl]-3-nmethyl- 5

4-(rmrpho|in30n4y|)-benzarride NEN NN NH NN "~N
HHcl Ov O(a) ethyl
(2¥) - 3 : kprombn

+ = 487/489

(2-amino-5-bromo-phenyi)-N-Boc-{S)-O-methyl-serinamide

2.50 g (6.24 mmol) of the dicyclohexylammonium salt of N-Boc-(S)-O-methyl-
serine are dissolved in 20 ml 5 % citric acid, the aqueous phase is extracted 2x
with 20 mi of ethyl acetate, the combined organic phases are dried over sodium
sulphate and freed from solvent i. vac. The residue is dissolved together with
1.23 g (6.55 mmol) 4-bromo-1,2-phenylenediamine in 30 ml THF and 1.42 ml
(14.0 mmol) triethylamine and 4.97 ml (7.80 mmol) of a 50 % solution of PPA in
ethyl acetate are added with stitring in the ice bath. After 5 minutes stirring in
the ice bath the mixture is heated to ambient temperature and stirred for 23
hours at ambient temperature. The reaction mixture is poured into 100 ml of
water and the aqueous phase is extracted with ethyl acetate. The combined
organic phases are extracted with sat. sodium carbonate solution and water,
dried over sodium sulphate and evaporated down i. vac..

Yield: 2.38 g (98 %) mixture of the two regioisomers

C15H22BrN304 (388.26)

Mass spectrum:  (M+H)" = 388/390 (bromine isotope)

R value: 0.63/0.68 (silica gel; dichioromethane/ethanol = 9:1)

(b)  (1R)-N-Boc-1-(5-bromo-1H-benzimidazol-2-yl}-2-methoxy-ethylamine
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10 5.00 g (11.3 mmol)
di cycl ohexyl anmoni um (2S) - 2- (benzyl oxycar bonyl - am no) -
4-cyano-butanoate are stirredgsnto in 100 m of 5%

-citric acid solution and then™{ extracted wth ethyl

acetate. The conbi ned organi c phases are dried over

sodi um sul phate and the solvent is distilled off i.

vac. The residue is dissolved in 70 m THF, 4.35 ¢

(. IBT . . .

Zaoe @ ool B ids oBtaihafinf 70 9t0 dlskolVed i 150 of
dolbenatandenP4 malt(30 4. midhacaie adid ahd &t G goholacelandigwe, 3A, are

and, the mxtyre is refluxed,for 16 hou oA Ne he

el She st orumi B s SHFEH 587 adtauts 3 S5.C SRd sheh cagled for
1% Ridutds REPEIES batiR TittreatidinhalicRfilcré £ EnE PALIEA into a
hydr ogen carbonate solution and water, dried over

Joisiurenos §0Pmak eachnef watepand ety asatate. ANeicvigoreos wising:the

%ﬁ%ﬁp&%ﬁe%ge%r%%c@%%%ﬁ%% \é’;@ ﬁﬁ@%é@?%ﬁfoﬁﬁgsoluﬁon, dried
diveh bodiaesdiphatecaitheeiporatdldowrd R ¥ac(. MheateBidue is purified by
(2S) - 2- (benzyl oxycar bonyl - am %’) - 4-&_1 _
ishremategsaphy on silisagp! (alutingsgragient; dichlgremsthang(etfanocl 100:0 -
(-2§y=32- (benzyl oxycar bonyl - am no) - 4- cyano-butyrate are

di Ssof'ved in 40 ml of toluene and 1.08 g (16.5 nmol)
Sielidum4drg (B2 86)d 2. 28 g (16.5 mmol)

triet ay ne- rochloride are added. The reaction
éﬁﬁ@ﬂ%*‘lﬁ&éﬁ{gé‘géd to 85C for 24 h_ours, cooled to
%ﬁeﬂsee tRIpEr ajMEpyand ext37ar3ed bibithe MBidpe) The

aqueous phases are acidified to pH 2 'with
Frvialien ©.81 (sjlineoget] dichlorerpethanefethare) 91159
precipitate is suction filtered, washed with water
I". and dried at 50C. Yield: 2.90 g (79 %9 10

@ p1- 11ANGQ5(53 o3 tH-Dérsimisiagcler 14y -A-Melthoxy-etBgiantthe

val ue: 0.5Q (silica_gel; dichloronethane/ethanol =
dreparegh analogously to Example 1g from (1R)-N-Boc-1 -(5-bromo-1H-

%%r&aé?@?—‘ﬁ)%%m&w%miﬂg hind PR Gich@fGhefivane) -

butyri cac

Yield: 51 %
C10H1QBTN3O (27013)
Mass spectrum:  (M+H)* = 270/272 (bromine isotope)

Rs value: 0.20 (silica gel, dichloromethane/ethanol 9:1)

(d)  N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide

Prepared analogously to Example 1f from 3-methyl-4-{morpholin-3-on-4-yl)-
benzoic acid, (1R}-1-(5-bromo-1H-benzimidazol-2-yl)-2-methoxy-ethylamine,
TBTU and DIPEA in THF with subsequent purification by chromatography on

silica gel.

Yield: quant.

C22H23BrN4O4 (487.35)

Mass spectrum:  (M+H)" = 487/489 (bromine isotope)

Rs value: 0.56 (silica gel; dichloromethane/ethanol = 9:1)
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15 Prepared anal ogously to Exanple 30b from et hyl

(2S) - 2- (benzyl oxycar bonyl -

am no)-4-(1Htetrazol -5-yl)- blggzyrate and lithium
hydroxide in a mixture of solVents fromwater and
THF. Yield: quant. C13H15N504 (305.29) 20 Mass
spectrum (M+H)+ = 306 Rf value: 0.30 (silica gel;

di chl or oret hane/ et hanol = 4:1) (d)

N - (2-am no- 4-chl oro- phenyl ) - (2S) - 2- (benzvl oxvcar bonvl
-amno)-4-(1 H tetrazol-5-yl)-butyric acid am de and
fExaf@pleitno- 5- chl or o- phenyl ) - (2S)-2- 25

(benzvl oxvcar bonvl - am no) -4- (1

Htetrazol -5-yl)-butyric acid am de Prepared

le H U%S‘ _ahlbf-FHaENzENnid 4201 2-913-(1 H-tetrazol-5-y1)-propyl}-3-methyl-
enzyl oxycar bonyl - am no) -

4mmﬁiin-§zm-4w»b¢n@ml¢eu ¢ acid and

quant . m'xture of the two regioisonmers, slightly
contam nated 30 Cf91- 120C1N703(|4$_9 86) Rf value: 0.20
(silica gel; dichloromethane/et ImqncNH = 9:1) -154- (e)
(1 S)-N-(benzyl oxycar bonyl)-1-(5-Fhl oro-1

H benzi m dazol -2-yl)-3-(1 H
tetrazol -5-vl)-propyl am ne R epred anal ogously to
Exanpl e 47b fromthe prodgy & o

and acetic acid. 5 Yiel
CH3COOH (471.90 / y Vi)
di chl or onet hane/ ef,ha
(1) B e
(1S) - 1-(5-chl oro- 1H benzi m dazol -2-yl)-3-(1Htetrazol -
5-yl)-propvliamne 10 2.10 g (4.45 mmol)

Qé)S) R EDSYDRBY %o eaﬁn AicQardibh éﬂem dazol

etrazol -o-Yyl )-pro amne 1 n

& Q(hgdﬁ duﬁemtmi)edlav@ola@mmrnmmwmﬁsi 291bﬁnleg&{aarhwljamm0)
odo i f)lgr%tn X{esérleast re%ngto |lh' 1r dOe r%l I)P 5% gtrﬂ%ré sglhtlon and then

extracted with ethyl acetate. The combined organic phases are dried over

sodium sulphate and the solvent is distilled off i. vac. The residue is dissolved in
70 ml THF, 4.35 g (13.5 mmol) TBTU and 6.35 mi (33.8 mmol) DIPEA are
added and the mixture is stirred for 10 minutes at ambient temperature. Then
50 ml of ethanol are added and the mixture is refluxed for 16 hours. Then the
reaction mixture is evaporated down i. vac., taken up in ethyl acetate, washed
with semisaturated sodium hydrogen carbonate solution and water, dried over
sodium sulphate and evaporated down i. vac..

Yield: 3.20 g (98 %)

C15H1sN204 (290.32)

Mass spectrum:  (M+NHs)* =308 _

Rs value: 0.80 (silica gel; dichloromethane/ethanol = 9:1)
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tenperature. Then 20 ml of nethanol are added, the

m xture is stirred for a further 30 m nutes at

anbi ent tenperature and the rgaction mxture is 15
evaporated down conpletely i. vac.. The residue is
purified by chromatography on silica gel (eluting

gradi ent: dichloronethane / (ethanol / conc. ammoni a
95:5) = 70/30 -> 60:40). Yield: 690 ng (56 %

g&% Hl %@H*ﬂzéﬁﬂbéﬂiy@&m@%héyﬂ1 Hft’&ﬂf&zd-ﬂl)-buqrate

orirne 1Ssotope val ue. I Ca ge
@.20odn du@emm)efﬁhvﬂaﬂ&)ﬁ egzgloxyaarbopygramineiresyiagp-butyrate

8 ciSsoba T 4by il & BllidHe s TToRY (™S ithsh sBailin aib tnd 2.28
ECIBYS nﬂnélwre@ﬁﬂbméim@roéhldr&jehﬁ*@ ZAded TRS rédctivAraitture is

analoqgjousl to Exanple If from

9 f%ﬁ&ﬁmurﬁr enaled fp gmpient éemperatiag and extracted with
|
gt ﬁi‘zeo il oduBBIC piRaa¢ St dapifiba o b2 it sepigone.
\Myltlincmmkmml e,rmleg‘esuslgng/ @g%cipitdia is slhn:ﬁmm’ilt(ege@,p.haﬁrwd with water
silica gel. Yield: C23H23CI N803 (494.93) Mass
Mﬂ%ﬁ? QW/EHH = 495/0497 (chlorine isotope) Rf
%Hez %5& frd &l i ca gel; dichloronethane/ et hanol =
-15 ar%ple Exanple 77 N-[(1

$)1s|ﬂi1gN5(}alﬁB©3 84)1H- benzi mi dazol - 2-yl ) - 3- met hoxy- pr opy! ]
Mé?net@ct%-. 5 Emﬁsxhol [ né%-aan%-yl )-benzamide i O N
lﬁf%tmrso (émz:a ou.@h@whétr(aaé)etﬁarﬁcﬁeﬁg ayi no) - 3- net ho

Xy- propi oni ¢ ac am de and
(2-am no- 5-chl oro phenyl) (2S) - 2- (Boc am no' -3-

(c)  (2S)-2-(benzyloxycarbonyl-amino)-4-(1H-tetrazol-5-yi)-butyric acid

Prepared analogousiy to Example 30b from ethyl (2S)-2-(benzyloxycarbonyi-
amino)-4-(1H-tetrazol-5-yl)-butyrate and lithium hydroxide in a mixture of

solvents from water and THF.

Yield: quant.
C13H1sN5O4 (305.29)
Mass spectrum:  (M+H)* =306

Rf value: 0.30 (silica gel; dichloromethane/ethanol = 4:1)

(d) N’{2-amino-4-chloro-phenyl)-(2S)-2-(benzyloxycarbonyl-amino)-4-(1H-

tetrazol-5-yl)-butyric acid amide and N-(2-amino-5-chloro-phenyi)-(2S)-2-

(benzyloxycarbonyl-amino)-4-(1H-tetrazol-5-yl)-butyric acid amide

Prepared analogously to Example 47a from (2S)-2-(benzyloxycarbonyl-amino)-
4-(1H-tetrazol-5-yl)-butyric acid and 4-chloro-1,2-phenylenediamine with DCC in.
THF.

Yield: quant., mixiure of the two regioisomers, slightly contaminated
C1gH20CIN;O3 (429.86)

R: value: 0.20 (silica gel; dichloromethane/ethanol = 9:1)
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met hoxy- propi onic acid anmde 4.90 g (21.0 nmol )

(2S) - 2- (Boc-am no) - 3- net hoxy-propionic acid are

di ssolved in 20 mM THE and ¢ g%l ned with 13.57 ¢

(42.0 mol ) TBTU and 5.76 ni ? 5 mol)

triethylamne and stirred for 30 m nutes at anbi ent

tenperature. Then 15 3.00 g (21.0 nmol)

4-chl oro-1, 2-phenyl enedianmne in 20 M THE are added
SRS SHAIdG IR -{RENISR -1 P En AN RFBI-O1H)-3-(1H-

a@ﬁ‘pera ure. en e reaction mXxture IS evaporate

down itetrazel-5-yhauopyaimim® wat er and extracted wth

e S 1 g5 ST E BRT B o

OY8d ah@%cefit adidphat e and evaporated down i. vac.
The residue is purified by chromatography on S|I|ca

géield:@ugaht - di chl or omet hane/ met hanol 99:1). Yiel d:

SHbINGES SR AT Wiy 2 356/ 360

( Bhaluen®2bg silica gel; dichidtomatharee/ethan6l/¢end. iatangria; = 4:1:0.1)

~di chl oronet hane/ net hanol = 99:1) { -156- (b)

(1S)-NBoc-1- (5 chl oro- 1H-ben2|mdazol 2-yl)-3-nmet hoxv

vzeocg (Wmﬁn®5mBM(mmyiomrB®)yIMf(5 ci‘qlm‘otﬂd—rlvenZImldazol-Z-

(B Frel20 68 T Parnte i H s Somighde afs Sombined with
( 1 OmilcGx Althem ibdbttrmétﬁylmlmezahd améd fo°r wn&%\mmﬂént

| am ne 10 Prepared anal ogously to Exanple 1g from
(teg)paaye- Thers2 milxf ggihanol are added the mixture is stirred for a

oD PE TARhick A el R B RERA R 0T

Megsporpledidovwn céivpldtelys. val)/ PHe rdsidueoisi m:ﬂedcﬂmvbmatography
on silica gel (eluting gradient: dichloromethane / (ethanol / conc. ammonia 95:5)
= 70/30 -> 60:40).

Yield: 690 mg (56 %)

C11H42CIN7 (277.71)

Mass spectrum:  (M+H)" = 278/280 (chlorine isotope)

Ry value: 0.15 (silica gel; dichloromethane/ethanol = 3:2 + 1% conc. ammonia)

(@90  N-{1S8)-1-(5-chloro-1H-benzimidazol-2-yl)-3-(1H-tetrazol-5-yl)-propyi]-3-
methyl-4-(morpholin-3-on-4-yi)-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(morpholin-3-on-4-yl)-

* benzoic acid, (1S)-1-(5-chloro-1H-benzimidazol-2-yi)-3-(1H-tetrazol-5-y)-

propylamine, TBTU and DIPEA in THF with subsequent purification by

chromatography on silica gel.

Yield: 33 %
C23H23CINgO3 (494.93)
Mass spectrum:  (M+H)" = 495/497 (chlorine isotope)

Rs value: 0.20 (silica gel; dichloromethane/ethanol = 4:1)
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15 Rf value: 0.10 (silica gel; dichloronethane/ethanol

= 9:1) (d)

N-f(1S)-1-(5-chloro-1H benzi_n:iséisa_zol -2-yl)-3-nmet hoxv- pr
opyl | - 3-nmet hyl - 4- (nor phol i n- 3=0n- 4- vl ) - benzam de
Prepared anal ogously to Exanple If from

3-net hyl - 4- (nor phol i n-3-on-4-yl)- 20 benzoic acid,
(1S)-1-(5-chl oro- 1H benzi m dazol - 2-yl ) - 3- met hoxy- pr opy
| am ne, TBTU and DI PEA in THE wi th subsequent
purification by chromatography on silica gel. Yield:

. ExaplEZBH25CI NMAO4 (456. 92) 25 Mass spectrum (MHH) + =

457/ 459 (chlorine isotope) Rf value: 0.51 (silica
gel; dichl oronet hane/ ethanol = 9:1) The foll ow ng

CRPEHN(8-8hiRFSAM-BEN AR DBRASN3- étﬁ&xyE-PFb S psdthyi-
fo-lrrnrarll(ﬁ}a_ i el d mass peak(s) Rf%}v)gtl lTé or png]trre 14%5?0
Hmorphelin-g-an-d-yiyyberzarmgle/ N Y~ a 57% 427/ 429 (silica
9: 15 i sotope) N-[1-(5-chloro-1 )
H benzi m dazol - 2-yl ) - 1- et hyl - et hyl} - 3- et hyl - 4-

(rmor phol i n-3-0n-4-yl)-benzam de 8§ 0 " 0 (M+tH)+ = 2. 38
mn if NI HHNGB.6%465(/)467 J - (chlorine

i sot ope) _

N =N

oo
(\N/Q)L H@C!
o)
o]

(a) N'A2-amino-4-chioro-phenyl)-(28)-2-(Boc-amino)-3-methoxy-propionic

acid amide and N-(2-amino-5-chloro-phenyi}-(2S)-2-(Boc-amino)-3-

methoxy-propionic acid amide

4.90 g (21.0 mmol) (2S5)-2-(Boc-amino)-3-methoxy-propionic acid are dissolved
in 20 mi THF and combined with 13.57 g (42.0 mmol) TBTU and 5.76 mi (52.5
mmol) triethylamine and stirred for 30 minutes at ambient temperature. Then
3.00 g (21.0 mmol} 4-chloro-1,2-phenylenediamine in 20 ml THF are added and
the mixture is stirred for 16 hours at ambient temperature. Then the reaction
mixture is evaporated down i. vac., poured into water and extracted with ethyl
acetate. The combined organic phases are washed with sat. sodium hydrogen
carbonate solution, dried over sodium sulphate and evapbrated down i. vac..
The residue is purified by chromatography on silica gel (eluant:
dichloromethane/methanol 99:1).

Yield: 5.60 g (75%) mixture of the two regioisomers

C16H24CIN3O3 (357.83)

Mass spectrum:  (M+H)" = 358/360 (chlorine isotope)

R: value: 0.26 (silica gel; dichloromethane/methanol = 99:1)
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N-[I -(5-chloro-1

H benzi m dazol - 2-yl) - 1-(furan-2-yl)-methyl ] - 3- met hyl -

(mor phol i n-3-o0on-4-yl)-benz le Exanple 82 5

3-chl oro-N-[ (1S)-1- (5-chl or o- benzi m dazol -2-yi)-eth
yl]-4-(3,6-di hydro- [1, 2] oxazin-2-yl)-benzamde ) 0 "'
NJ~N HINcl CNL/ Ocl 10 (a) nethyl

3- chI or o- 4- nltroso benzoate 8.00 g (29.6 mml)

rﬁ’rﬂpam malagctwsimto Eaapmlm#m &ocmtli@r produnln mbtagned in Example
g}jmrgcr [& Smxturels stirred into 50 g ice and
Gt 7 ?9%539\?' h 14 g sodi um carbonate. The sol ution
ohé@ g, i s conbined with a suspension -158- of 2.78 g
(15.0 mol ) net hg} 4- am no- 3-chl oro- benzoate in 300 m
r

&16%@&@?‘13@&6@3%3 ed for 16 hours at anbient

HRERBE T IMAED® oS ToTSOERE) o e
iRy viahee: @.80 @ilicapgesl; Hichibrometimenetregoheg: PN silica

gel (eluant: petroleumether/ethyl acetate 9:1). 5
Yield: 1.00 g (33 % C8H6CI NGB (199.59) Mass

3efctrtf
:Prépayedlma(lbgomiy lryExampIe 1g from (18)-N-Boc-1-(5- chloro-1H-
chloro-4-(3 di hvdro-f 1. 1Qxa2| - 2= zoat
bRz Mt RD PN AR A i e REaRstar
afigldgpkqegd in 10 m chloroformand a freshly prepared

solution of 1.10 g (20.3 nmol) butadiene in 6 ni
dthn&lNe%(QéQJ@dled dropwise with stirring at 0C.  The

"Masd Js;?@ctmnzﬁt ur ?MHS-I) = 240/242 (chlorine isotope)

Ry value: 0.10 (silica gel; dichloromethane/ethanol = 9:1)

(d)  N-[{15)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methoxy-propyl]-3-methyl-4-

(morpholin-3-on-4-yl}-benzamide
Prepared analogously to Example 1f from 3-methyl-4-(morpholin-3-on-4-yl)-
benzoic acid, (15)-1-{5-chloro-1H-benzimidazoi-2-yl)-3-methoxy-propylamine,
TBTU and DIPEA in THF with subsequent purification by chromatography on

silica gel.

Yield: 59 %

Ca3H25CINGO,4 (456.92)

Mass spectrum:  (M+H)" = 457/459 (chlorine isotope)

R value: 0.51 (silica gel; dichloromethane/ethanol = 9:1})

The following compound is prepared analogously:



stirred for
anbi ent tenperature,
purified by chromatography qQmsilica ge
petrol eum et her/ et hyl
(79 %9 Cf2H 2CI NO3 (253.68) Mass spectrum ( MtH) +
254/ 256 (chl orine isotope)
pet rol eum et her/ et hyl

gel ;

30 m nutes at 0-10C and for

15 evaporated down i.

acetate

19:1). Yield:

20 Rf val ue:
acetate = 4:1)

16 hours at
vac.
(el uant:

and

1.00 g

0.50 (silica
} (c)

3-chloro-4-(3,6-di hvdro-[1. 21oxazi n-2-vl ) - benzoi c acid
red anal ogously tao

Prep

xample 2d from net hy

l'Qo.chI

stumtu(a! fermuhydr 0-

[Yield] oxaz

imass peakisdnz

Rt value or Ry

and
and ¢

|U||||||yU|| oxt+te—r—a
?‘F’r‘éﬂ Yiel d: 90%

I vr ot e sk 44 £
SQUT VTTTU NMTTAT U © Ul

Cf 1Hf 0Cl NCB (239 66)

W

+ - (oY v
[B ] | 4o}

Mass

FREC
petr
3-chl
H benz]
(1,2
Exang
yl) -k

Dl eym
ol
d zol -

.Lova| n- 2- yI) benzam
bl e 1f from 3-chl or o

benzoi ¢ aci d,
1- (5 r-hl oL 1I—Lhan7|

Fam (Md—l)

(1"3)

238/24

ace
acCh
2 et hy

val ug: W‘

bt2at e = 4:
Il oro-1

07(d)

de Prepaj
4-(3, 6-di

TPl

isotope)

m da—;nl

I57%- (3, 64T HZ® o - 159-
ogousl
1, 2] OXdZathalﬁal

at huvl am

O _(silidap.gel;

(silica gel;
di(t:hloromethane
9:1)

(1S)
TBTU
(417
i sot

M- (Wr%1ﬂﬁﬁﬁnzg“'ﬁaépb2')@81

e

I ca qgel:

AT A R
= 417/ 419/ 421 (chlorine
petrol eum

.""5,- 88 hel
S 3-chl
H- bel

/ et hyl
or o- N-[(cl

12|5n

t
1(50?

b

1o Exaﬂr?Mq_'_ﬁ:%:

ro-1
NGy - et yghgeAd 1 1-

(chlorine

isotope)

2.38 min

N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-(furan-2-yl}-methyl]-3-methyl-4-
(morpholin-3-on-4-yl)}-benzamide '

Example 82

5  3-chloro-N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(3,6-dihydro-

o

[1,2]oxazin-2-yl)-benzamide

10 (a)

0
Ao
: N
H Cl

methvyl 3-chloro-4-nitrosc-benzoate

8.00 g (29.6 mmol) potassium peroxodisulphate are added to 6.0 ml of conc.

sulphuric acid with stirring, stirred for 30 minutes at ambient temperature under

a nitrogen atmosphere, the mixture is stirred into 50 g ice and neutralised with

14 g sodium carbonate. The solution obtained is combined with a suspension
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di oxo-[ 1, 2] t hi azi nan-2-yl)-benzamde O H I CNHC

s=0 d 15 0 (a)

2-chl oro- N-(4-chl orbutyl - sul pjwqy) - 4- net hyl -ani | i ne

1.30 M (10.7 nmol ) 2-chloro-4-nethyl-aniline are

placed in 30 m of pyridine, conbined with 2.67 g

(10.5 mmol ) 75%m 4- chl or obut yl - sul phoni ¢ acid chl ori de

20 and stirred for 16 hours at anbient tenperature.

e 783 B‘Wnﬂwz erﬂwyl 3- MBS chitire-béAL64teaA B00 ml of water and
extracted wth e acetate. The_conbi ned organic
pitiseasfonl6 hoass abamhiem tegmperaivreny Hedeaction ml ieds suction

JileSa e Bl Pk WA Fit Bhtor” KRBS IR ANE elified by

%Hrbﬁ@tmlaphﬁ ahldilicaggeﬂ (&ldaan petiBune bmemeam ebé@lté Pt1).
acetate = 25 Yield: 127g(40°/<)

d‘fﬁé(ﬁ@&l@%%h% 21) Mass spectrum (I\/H—I) =

orine isotope) K vaI ue: 0.42 (silica
angﬁ)ggﬁgg her/ethyl acetate = 4:1) -160 (b)

3VIah$ epeetmmi 1{K+6R0- f 1. 21199/201 (chierihevisptopel) uene

a0 R (5T o8 Beroteum,ptwgRINY 2998 R Dani | | ne

are stirred together with 722 ng (6.43 mol)
potassiumtert. -but OXI de in 50 m DIVF 5 for 16 hours
db) 60Qnethyd 3 UAAS LY pXaZEN-F 36 at® wat er

Yot i il okt %rﬂ"’tg?‘iﬁopﬁgﬁzeé:ai%*%@%ﬁﬁiﬁﬁ9“*"'

Ct§h‘M§1ro|f0rrr\/ aﬁd a f?él#lly’ pfép@iﬁ@d ESluboh i éfi €40 B8Y(20.3 mmol) butadiene in 6
chromat ography on silica gel (eluant: petroleum

enhehlpeafagm l%@@i%ﬁ érop\nesqwrth imingat §%o The reagtion mixure is
i ¥ minkitex%t 04 0°C and for 16 hours at ambient temperature,

evaporated down i. vac. and purified by chromatography on silica gel (eluant:

~ petroleum ether/ethyl acetate = 19:1).

Yield: 1.00 g (79 %)

C12H12CINO; (253.68)

Mass spectrum:  (M+H)" = 254/256 (chlorine isotope)
R value: 0.50 (silica gel; petroleum ether/ethyl acetate = 4:1)

(¢)  3-chloro-4-(3,6-dihydro-[1,2]oxazin-2-yl)-benzoic acid
Prepared analogously to Example 2d from methy! 3-chloro-4-(3,6-dihydro-

[1,2]oxazin-2-yl)-benzoate and sodium hydroxide in a solvent mixture of water
and ethanol.

Yield: 90%

C11H1oCINO3 (239.66)

Mass spectrum:  (M-H) = 238/240

Ry value: 0.20 (silica gel; petroleum ether/ethyl acetate = 4:1)

(d)  3-chloro-N-f{1S)-1-(5-chioro-1H-benzimidazol-2-yl}-ethyl]-4-(3,6-dihydro-
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Mass spectrum (MrH)+ = 260/262 (chlorine isotope) KR
vaI ue: 0.27 (silica gel; petrol eum et her/ethyl acetate
= 4:1) (c) 3chloro4(11 (0- f
1 21t hi azi nan- 2- vD- benzoi c aC| 15 250 ng (0.96 nmol)
3-chloro-4-(1, 1-di oxo-[ 1, 2] t hi azi nan-2-yi )-tol uene are
suspended in 10 mM of water and conbined with 456 ngy
(2.89 mmol) potassium pernmanganate and 39 ng (0.98
mol ) r$ DAY INBEHemidle reaction mxture is
reflu r cooling to anbi ent
tRrepareat anaogmdilyto Ehampld pifecra a-stﬂadeMS,ﬁedlbgdm—bnZ]elgazm-z-

AEha1e 56 Ot BeBRG A b e Sy, TBTU and

MAMR BmFphat e and evaporated down i. vac.. The
residue is purified by chromatography on i silica gel
(éeldaBB:%di chl oronet hane/ net hanol = 19:1). Yield: 50

1 |\|O48 (289. 74) 25 Mass spectrum
%&'ﬁ@gﬁ%@% Rt value: 2.50 mn (d)
May opactiing:( 1 gl)'l-FEH 15- chkarqiqq 9/421 (chlonne isotope)
H- benzi m dazol - [ )-2-nmet hoxv-et hvl | -4- -di oxo-f

Revaiug: 83 5ica gat) Peterieum efberethyl %‘&W@o‘: én | ogousl y

to Exanple if from
3-chloro-4-(1, 2-dioxo-[1, 2]thiazi nan- 2-yl)-benzoic

dDiaiplé B3R) - 1- (5-chl oro-1
H benzi m dazol - 2-yl ) - 2- met hoxy- et hyl am ne, TBTU and
NW in DMF with subsequent purification by preparative

3-&t%ro- HD-1- ‘(?s%ihibro»%f YonatdiBZI 220 @A e fHoXy-ARYI]-4-(1,1-
Mass spectrum + = 497/ 499/501 (chl orine”i sotope)
gli¢xo- Mwuaznaa&zyﬂheﬁzmmee 84 N-[(1 R)-1-(5-chloro-1

[1, 2] t hi azepan-2-yl) - 3- et hyl - benzam de

@”@

S-—O Ci

(a)  2-chloro-N-(4-chlorbutyl-sulphonyl}-4-methyl-aniline

1.30 ml (10.7 mmol) 2-chloro-4-methyl-aniline are placed in 30 ml of pyridine,
combined with 2.67 g (10.5 mmol) 75%m 4-chlorobutyl-sulphonic acid chloride
and stirred for 16 hours at ambient temperature. The reaction mixture is poured

into water and extracted with ethyl acetate. The combined organic phases are
washed with 6-molar hydrochloric acid, dried over sodium sulphate and
evaporated down i. vac.. The residue is purified by chromatography on silica gel
(eluting gradient: petroleum ether/ethyl acetate = 9:1 -> 7:3). |
Yield: 1.27 g (40 %)

C11H3sCILNO,S (296.21) _

Mass spectrum:  (M+H)’ = 296/298/300 (chlorine isotope)
R; value: 0.42 (silica gel; petroleum ether/ethyi acetate = 4:1)
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f YONiIi OHNOC NHL6- (a) nethyl

4- (5-chl oropent yl - sul phonvi - am no) - 3- net hyl - benzoat e
15 Prepared anal ogously to Eﬁggple 83a from net hyl

4- am no- 3- net hyl - benzoate an

5-chl oropent yl - sui phoni ¢ acid chloride in pyridine.
Yield: 43 % Cl4H20CI N0O4S (333.83) Mass spectrum
(MtH) + = 334/ 336 (chlorine isotope) 20 Rf value: 0.72
(silica gel; petroleumether/ethyl acetate = 7:3) (b)
met hyl

4b) 1. ﬁMﬂM‘v aHhuazmama -yRdelteng| - benzoat e
Pf?f’aéggg r opgx)tg? #ﬁ‘o\‘?}l\ﬁ-g I%@'ﬁ@fﬁ&ﬁgﬁ%ﬂd% e are

3tieted Q(b@étﬁeﬂmm a2L. my 6 ABi rdmdl)rpcﬂM's:wﬁSte)fft-bUtbmdléBmO[oO m| DMF
CH4HI9NOAS (297. 37) Mass spectrum + = 298 Rt

Jan tehowrszg pl Tbﬁné*é‘? r e%@ﬂdﬂ'&ﬂ‘f?éﬁ H@Weé’t'ﬂﬁﬂ wateseffle
frchdyteribosaie. Thecomiined prapnic phopos are died over

aoddmﬁ’selphatsdam eham‘aké@dwwn EmplﬁeSMudmepmf bg! by

Shiphatoaranious Ok el IR efiditm BRIV ACHHERET 5:2).

qqu_ B56® 9)Yield: 60 % CL3HI7NOAS (283.34) Mass
spectrum = 284

C14H14CINO,S (259.75)

Mass spectrum:  (M+H)" = 260/262 (chlorine isotope)

R value: 0.27 (silica gel; petroleum ether/ethyl acetate = 4:1)

{c) 3-chloro-4-(1,1-dioxo-[1.2]thiazinan-2-yl)-benzoic acid

250 mg (0.96 mmol) 3-chloro-4-(1,1-dioxo-[1,2]thiazinan-2-yi)-toluene are
suspended in 10 ml of water and combined with 456 mg (2.89 mmol) potassium
permanganate and 39 mg (0.98 mmol} sodium hydroxide. The reaction mixture
is refluxed for 4 hours. After cooling to ambient temperature sodium
thiosulphate is added to decolorise the mixture which is then extracted with
ethyl acetate. The combined organic phases are dried over sodium suiphate
and evaporated down i. vac.. The residue is purified by chromatography on
silica gel {eluant: dichloromethane/methanol = 19:1).

Yield: 50 mg (18 %)

C11H12CINO4S (289.74)

Mass spectrum:  (M+H)" = 290/292

Rt value: 2.50 min

(d)  3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl]-4-
(1,1-dioxo-[1,2]thiazinan-2-yl)-benzamide

Prepared analogously to Example 1f from 3-chioro-4-(1,2-dioxo-[1,2]thiazinan-
2-yl)-benzoic acid, (1R)-1-{5-chloro-1H-benzimidazol-2-yl)-2-methoxy-
ethylamine, TBTU and NMM in DMF with subsequent purification by preparative
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Rt value: 2.60 min 10 (d)

N-f(1R)-1-(5-chl oro-1H benzi m dazol - 2-vl) - 2- met hoxwet h

yl'l-4-(1, 1-di oxo- f 1.

1, 21t hi azepan- 2-yl ) - 3- net hyl 1Denzam’ de Prepared

anal ogously to Exanple If from

4- (1, 2-di oxo-[1, 2]t hi azepan-2-yl)-3- nethyl -benzoic

acid, (1 R-1-(5-chloro-1 H benzim

[ @l -2-yl)-2-nmethoxy 15 ethylanmi ne, TBTU and NWin
Wi th subsequent purification by chromatography on

sYieldc84gél . 0 Yield: 75 % C23H27CI NAOAS (491. 00) Mass

491/ 493 (chl t 20 Rt
bR A7 40 183 ) %865 ohr br oo [ (1
Mads éﬁeaFUrﬁro Iikpphzi m damm@/sm (mw.d lsétc(deﬂ) 2] O)é

azi nan- Zg - benzamde 5 o N -f-
dd alue B53§in0. 50 ol )
3-chloro-N-[(1S)-1-(5-chl oro- 1H benzi ni dazol - 2-yl)-eth
yl]- 4-(3,6-di hydro-[1, 2] oxazi n-2-yl)-benzam de
tpgehplersaM th 100 ng 10% pal | adium 1o charcoal in 5
m of ethyl acetate for 7 mnutes are hydrogenated at
anbi ent tenperature at 5 bar under a hydrogen

I ne - it
R Sl oniohen L B iIibPo ) B0 oL AL EL il
dg Althiagephne2-gB+3-methyl-benzamide

|
o
0
SN
5 Hoo N

(a)  methyl 4-(5-chloropentyl-sulphonyi-amino)-3-methyl-benzoate

Prepared analogously o Example 83a from methyl 4-amino-3-methyl-benzoate

and 5-chloropentyl-sulphonic acid chioride in pyridine.

Yield: 43 %
C14H20CINO4S (333.83)
Mass spectrum:  (M+H)" = 334/336 (chlorine isotope)

Rs value: 0.72 (silica gel; petroleum ether/ethyl acetate = 7:3)

(b)  methvi 4-(1,1-dioxo-[1,2]thiazepan-2-yl}-3-methyl-benzoate
Prepared analogously to Example 83b from methyl 4-(5-chloropentyl-sulphonyl-

amino)-3-methyl-benzoate and potassium-fert.-butoxide in DMF.
Yield: 19 %

C14H1gNO4S (297.37)

Mass spectrum:  (M+H)" =298

R; value: 0.30 (silica gel; petroleum ether/ethyl acetate = 4:1)
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Yield: 200 ng (95 % C20H20C12NAQ2 (419.30) 15 Mass
spectrum (M-H)+ = 419/421/423 (chlorine isotope) Rf
value: 0.40 (silica gel; petrgeum ether/ethyl acetate
= 1:1) Exanple 90 20 N[(1 R -1 -(5-chloro-1

H benzi m dazol - 2-yl ) - 2- met hoxy- et hyl ] - 3- net hyl - 4- ( 5- ox
o- [1, 4] oxazepan-4-yl)-benzam de o Ol NN ~N/ HH
\ G J 25 (a) ethyl 3-(2-benzvloxy-ethoxy)-propionate
-164- 8.53 mM (60.0 mml) benzyl oxy- et hanol are
conbined with 13 SOdI um in 40 m THF,
t(aken dhintdioxs ethylsh et et hyl

ey AT B Bt

rEyi-BainketydpenkodteGr lithivim hpdrexideyid raosdiventimixre of water and

‘the reaction mxture is evaporated down i. vac., the

BanRle is taken up in sat. sodiumchloride sol ution
a\qgideébropct ed with ethyl acetate. The conbi ned
organi c phases are washed with sat. sodiumchloride
IO43HEiNDYS (#8XB4over sodi um sul phate and evapor at ed

vyac.. T si due_i purlfled by
jﬂ??ﬁﬁ?‘?ﬁj%ﬁy Z@ Eﬁl i ca geP¥ el uant : pet rol eum

R halustyd nagetate = 4:1). 10 Yield: 3.73 g (25 %
C14H2004 ( 252. 31) Mass spectrum (MrH) + = 253 Rf
value: 0.48 (silica gel; petroleumether/ethyl acetate

g_di}:sl)y-gi R )-(E;?fg-@@}’d-:E@Jﬁﬁ%ﬂfa%¥2-%l?iﬁ¥éth&€\%ﬂ-ﬁvﬁ-'h@ﬁ?1 -dioxo-

3-(2- @132@! Qéﬂaﬂlzﬂﬂ)’;mmgﬂﬂpbenmad@r e hydr ogenat ed

t oget her 665 10% paH adi um char coal
d?regamq@[palpg@usmt xample 1f from 4-(1 2-d|oxo-ﬁ 2]th|azepan—2-yl)—3~
methyl-benzoic acid, (1R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-

ethylamine, TBTU and NMM in DMF with subsequent purification by
chromatography on silica gel.

Yield: 75 %
Ca3H27CIN4O4S (491.00)
Mass spectrum:  (M+H)" = 491/493 (chlorine isotope)

R; value: 2.60 min
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at anbi ent tenperature under a hydrogen atnosphere at
3 bar. Then the mxture is suction filtered and the
filtrate is evaporated down dqga/ac.. 20 Yield: 2.26 ¢
(94 %9 C7H1404 (162.18) Mass spectrum (MtH)+ = 163
(c) ethyl 3-(2-chloro-ethoxy)-propionate 25 2.26 g
(13.9 mmol ) ethyl 3-(2-hydroxy-ethoxy)-propionate are
suspended in 5 m (68.5 nmol) thionyl chloride and 20
ExdfpleBgmnol ) DVF are added. The reaction mixture is
reflTuxed for 4 hours and then evaporated down i. vac..
The product is further reacted w thout any nore
AR g e kA0 2 Ran 2.
(EBnZami@e chl or o- et hoxy) - propionic acid 2.00 g (11.1

e

suspended in 8 mM of ethanol and 4.96 m (16.6 mmol)

of 8% ithium hydroxide sol ugi on are added. The

mxture is stirred for 4 hou sgtj?gbi ent tenperature,
a

then evaporated 5 down c.lr% Nfied wwth 2-nol ar
with &t her and
Then it iltered of f

hydrochl oric acid, <o

dried over sodi um{sul’haffe.

and evaporated d @®. ¢hc.. Yield: 1.51 g (89 %
C5H9C103 (152.58) 1o Mass spectrum (MH)-= 151/153
(chlorine isotope) (e) 3-(2-chloro-ethoxy)-propionic
aci d-chl oride Prepared anal ogously to Exanpl e 90c

FAme DA men b PP S S esRlorea L aneimigzo 2 )ty
ChLSBidHy b LR, FarirtS-yHSbrbaniie o iR MR A30(hg 40% balladium

charcoal in 5 mi of ethyl acetate for 7 minutes are hydrogenated at ambient

temperature at 5 bar under a hydrogen atmosphere. Then the mixture is suction
filtered, the filtrate is evaporated down i. vac. and evaporated again with ether.
Yield: 200 mg (25 %)

CapH26Cl2N4O2 (419.30)

Mass spectrum:  (M+H)” = 419/421/423 (chlorine isotope)

R value: 0.40 (silica gel; petroleum ether/ethyl acetate = 1:1)

Example 90

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-(5-0xo-
[1,4]loxazepan-4-yl)-benzamide

|-
P ! ';.'Lr/”
C()N /Q/l Q\O—CE

(a) ethyl 3-(2-benzyloxy-ethoxy}-propionate
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(f) nmethyl

4-[ 3-(2-chl oro-ethoxy)-i)ropionvi-am nol -3-net hyl - benz
oate 1.70 g (10.3 mmol) metdy .

4- am no- 3- net hyl - benzoate in 10 mMl THE are 20 conbi ned
with 2.84 m (20.6 mmol) triethylamne and stirred for
20 mnutes at anbient tenperature. Then a sol ution of
1.78 g (10.4 mmol) 3-(2-chloro- ethoxyrpropionic

a5 59 eNboo ﬂﬁ\dl)’b@rﬁylﬁxyl_é’iﬁahél é\@%%ﬁiﬁé@%tﬁelﬁ'?@ (Ohﬁ mmol)

mxture 1s stirred’for a further . ours at anbi ent

tsadinadn dbenl Tiletheatwhen i haadiwohadoﬁ 95 anlb4lumenalsethyl

B 55 Shdeefhadt a7 EB0R mePBeiecRl BREe IV 20 fours a
exabiehetcPApsiatite CARSY 9diiralising Wil 0.6 r'ﬁhe-mmas hdg@chric acid
purified by chrormtograph¥ on silica g (elutin

g
dhadeaction mbdyrg is @vap fewhy, v%,ethgtrgsague igtaken up in sat.

viglorn Fofds sty Ppid oxihe i et Tnd hoybingg

\Kﬂ'gﬂglb pihakgs s Washeg G?'Ith satt sadiemnchédride salttion, dricel ater
=/ - - t . ] ] ]
ssq@erﬁﬁu}piw{% B30 sVRpOtaied dowpdnvas.  The msidusisPwiisd by

h hy on smca gel (eluant petroleum ether/ethyl acetate = 4:1).
4 3 2 chl or o- et hoxy) - propi onyl - am no] - 3- rret hyl - benzo

alield: Befhg(2%P@ stirred in 40 nl DV together with 520
4.63 pot assium tert.-butoxide and 12 ng (80
rl:ﬁ’ﬂf"? @b@%%odi de for 3 hours at 60C. After 5
MaPospédifmi - (/ﬁ@H)t he reszsjsue is conmbined with
water, extracted with et acetate and the conbi ned

dregeaiies & Qo tailicagel; aetr@@um@medemvbﬁ?%tatepﬁém and

evaporated down i. vac.. The residue is purified by
chr omat ography on sili ca gel (eluant: petrol eum

gbher /ethyi\3-(Bhedrake-ethdxXy)@ropighated: 310 ng (39 %9 10

B R P Bt bRV Retay e Rioty) PropinBale g Throgenated

%ﬁg@l’é? itRrEp 598 Uiy ptaﬂatﬁﬁﬁ'ﬁ%aﬁ‘céglqnfmqm Wthého! for 44 minutes
hyl - 4-(5-0Xo 15[ 1, 4] oxazepan-4-yl)-benzoat e and
Iattalmblenh@mlmratume undar ad)iydmgermtmqsp ersfat 3 bar. Then the
mixture is suction filtered and the filtrate is evaporated down i. vac..

Yield: 2.26 g (94 %)

C7H1404 (162.18)

Mass spectrum:  (M+H)" =163

(c) ethyl 3-(2-chloro-ethoxy)-propionate

2.26 g (13.9 mmol} ethyl 3-(2-hydroxy-ethoxy)-propionate are suspended in 5
mi (68.5 mmol) thionyl chloride and 20 ul (0.27 mmol) DMF are added. The
reaction mixture is refluxed for 4 hours and then evaporated down i. vac.. The
product is further reacted without any more purification.

Yield: quant. '

C/H4303 (180.63)

Mass spectrum:  (M+H)" = 181/183 (chlorine isotope)
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wat er and ethanol. Yield: 69 % C13HLSNO4 (249. 26)
Mass spectrum (MtH)+ = 250 20 Rt value: 2.06 min (i)
Nf(l R-1 -(5-chloro-1 - 165 -

H benzi m dazol - 2-vi ) - 2- et hoxy et hvl | - 3- net hyl -
(5-oxo-f 1, 4loxazepan-4-vl)-benzam de Prepared

anal ogously to Exanple If from

3- et hyl - 4- (5- oxo-[1, 4] oxazepan-4- 25 yl)-benzoic

f(@kd 3-(2- chloro-ethox]\ér%roglomc acid

or o- enzi m dazol - 2-yl ) - 2- met hoxy- et hyl
eﬂﬁ)@ug (11 1B hethydBA 2-¢hlome-efhaxy)-piepjenaterare suspended in 8 ml
A Lo ol B iy 08 e g g

(1?16147:@:&&&? ik $Gfregdor 4 a@ua at\/a&’n bient &rfFeraiure Rhenvapdiated

IIONEhEz VAT o aﬁl@!ﬁeﬂ\y&b 2emﬂ5§\r pycd,toc:hllmwcﬁ%tq@wblge@m diethyi

| '#{?P%a;ﬁa %("9 %&@%d‘%rg)@ﬁn@ﬁ%{}?ﬁgﬁm idfitdted offAM\evatibtated

4o f Yad.: di net hvl - 2- hydr oxy-et hyl | -urei do) - 3-nethyl -b
nzoat 0 (29.8 mmuol ) net hyl
'?@oé%&r&f%g %(‘Snet hyl - benzoate are di ssolved in 100

@SH'QUE)QQ Iutlon of 2.86 nml (30.0 nmol)
2-"am no- meth propan-1-0l1 in 10 25 ml THE is added

Magsbpastrunie n{Mthi} E 1154/ 83 (ohdafineoso@pRdur s at
anbi ent

(e) 3A2-chloro-ethoxy)-propionic acid-chloride

Prepared analogously to Exampie 90¢ from 3-(2-chloro-ethoxy)-propionic acid
and thionyl chloride with DMF.

Yield: 91 %

CsHgCl0O; (171.02)

()  methyl 4-3-(2-chloro-ethoxy)-propionyl-aminol-3-methyl-benzoate

1.70 g (10.3 mmol) methyl 4-amino-3-methyl-benzoate in 10 ml THF are
combined with 2.84 ml (20.6 mmot) triethylamine and stirred for 20 minutes at
ambient temperature. Then a solution of 1.78 g (10.4 mmol) 3-(2-chloro-
ethoxy)-propionic acid-chloride in 25 ml THF is added dropwise and the mixture

is stirred for a further 2.5 hours at ambient temperature. Then water is added
and the mixture is extracted with ethyl acetate. The combined organic phases
are dried over sodium sulphate and evaporated down completely i. vac.. The
residue is purified by chromatography on silica gel (eluting gradient: petroleum
ether/ethyl acetate = 7.3 -> 6:4).

Yield: 1.25 g (41 %)

C14H15CINO4 (299.75)

Mass spectrum:  (M+H)" = 300/302 (chlorine isotope)

Rs value: 0.15 (silica gel; petroleum ether/ethyl acetate = 7:3)
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tenperature and then evaporated down i. vac.. The
residue is further reacted w thout any nore
purification. Yield: 8.40 g ( nt . )  Cl4H20N204
(280.32) 1s Mass spectrum ( -= 279 Rf value: 0.20
(silica gel; dichloronethane/ethanol = 19:1) (Db)

nmet hyl

4- (4, 4-di met hvl - 2- oxo-i m dazol i di n-1-vi)-3-nethyl -benz

- I OXYy- € ~Ur &1 - et hyl -
zlﬁ)(bmgz(aa&()emmcﬂ) &[&é&&t@me&@%pmplmhﬂ amlnot?:anethyl -benzoate

ng‘é/g?ﬁ? iy i ‘fﬁwﬁ?ﬁ\@gwq@@w@ $20 mg,(4.63 mugol) potassium
'Tbﬂ“b@l@x% 23 02 5 (80 pmogfsodﬁm%cmdé ft- Dhorel 3t 60°C. After

p-tol uenesul phonic acid in 50 THE i s added

oﬁvapwaj@n i. @g.dhe as;ﬁj@tu@rs q@nhﬁnﬁdmﬁl waier, exttpcied pathadoyl

eﬁét? Ftétra%{?ﬁ'ndbqlq&ﬁﬁr %5 rg c{rhe%l q&&gtsroﬁ'idrﬁ st Stiphate and

Ievapacated Eﬁwmevac‘.sﬂ'tiel eemduexq parifiedcbynchromatography on silica gel
| chI ?rorreti hane. The corrbl ,?ngnl c phases are

e@?ﬁr@hﬂ%@é& por ated down i .
V\%id 3:[6%%&:%?('2%' due is purified by chromatography

on silica | uting gradient:
dCahNONEG3RRY et hanol = 100:0 -> 97:3). Yield: 2.50

38 9 168- N2(13(_ . 30) Mass spectrum
%ﬂ/é @C ﬁééf:&a silica gel;
d| chI or omret hane/ et hanol = 19 1) 5 (c)

4- (4, 4-di et hyl - 2 oxo-i m dazol i di n-1-yl)-3-net hyl - benz
dht ad-me tbenzoic acid

4

Frkfatatid %lass!% PERaPl L rpfl ot plmdriEiags-oxo
qd)mllmxazépant44yl¢-benkmﬂecrmcblithlum hgdroxidadn@ sotednt mixture of
pot assi droxide in 10 mM of water. It is stirred
fvmeéanqi@m%\% ambi ent tenperature and then

opglogd down i. vac.. The aqueous 1o residue is
diTuied wWith water, acidified with 1-nolar
HmdH N o(248.26) d and t he precipitate obtained is

wgés! %legﬂi,drﬁ_ere?”'_\/_\ﬁshed i“'z% wat er and dri ed.

R; value: 2.06 min

(i) N-[{1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-3-methyl-4-

(5-ox0-[1,4loxazepan-4-yl)}-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(5-oxo-[1,4]Joxazepan-4-
yl)-benzoic acid, (1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethylamine,
TBTU and NMM in DMF with subsequent purification by preparative HPLC.
Yield: 83 %

Ca3H25CIN4O4 (456.92)

Mass spectrum:  (M+H)" = 457/459 (chlorine isotope)

R; value: 2.23 min

Example 91
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Yield: 2.30 g (90% C13HLI6N203 (248.28) 's Mass
spectrum (MrH)+ = 249 15 Rf value: 0.50 (silica gel;
di chl or omet hane/ net hanol = 94%) _ E (d)
N-1(1S)-1-(5-chloro-1H benzi mdazol -2-vl)-ethvll-3-net
hyl -4- (f 1, 3loxazepan-2-on-3-yl)-benzam de Prepared
anal ogously to Exanple If from

4- (4, 4-di met hyl - 2- oxo-i m dazol i di n-1- 20

yl)-3-nmet hyl - benzoi c acid,

(1S) - 1-(5-chl oro-1H benzi mdazol ) - et hyl am ne,
TBKUSH e SBsthera-1H-beneiraidazeld- vlf)ﬁéfaﬂf/éﬁ‘%éf-dlmeéhyle%omre

hResed) s dpoBeil Speci rom (Wi =

47267428 (chlforitne 1sotope) Rf value: 0.40 (silica
gel ; dichl oronet hane/ nethanol = 9:1) The foll ow ng

compound i s prepared anal ogogisl ) No. structural
fornmula Yield massdoeak WN Name -------

2 1; H~ =0.45 o
gel , ﬁ | orine

f "'"t" 29% 456/ 458 km [

CH2Cl 2 / C2H5OH i'sSytope) 19:1) N [(1 -1-(5-chloro-1
H benzi m dazol - 2- - 2-met hoxy-et hyl ] -4- (4, 4-

di met hyl - 2- oxo-i m dazol i di n-1-yl ) - 3- net hyl - benzam de
Exanpl e 93

(a) methyl 4-(3-[1.1-dimethyl-2-hydroxy-ethyl]-ureido)-3-methyl-benzoate

5.70 g (29.8 mmol} methyl 4-isocyanato-3-methyl-benzoate are dissolved in 100
ml THF and a solution of 2.86 ml (30.0 mmol) 2-amino-2-methyl-propan-1-ol in
25 ml THF is added dropwise. The mixture is stirred for 2 hours at ambient
temperature and then evaporated down i. vac.. The residue is further reacted
without any more purification.

Yield: 8.40 g (quant.)

C14H20N204 (280.32)

Mass spectrum:  (M-H) = 279

Rs value: 0.20 (silica gel; dichloromethane/ethanol = 19:1)

(b)  methyl 4-(4,4-dimethyl-2-oxo-imidazolidin-1-yl)-3-methyl-benzoate

7.00 g (25.0 mmol) methyl 4-(3-[1 ,1-dimethyl-2-hydroxy-ethyi]—ureido)-S-methyl-
benzoate are dissolved in 400 ml THF at 0°C and combined with 6.73 g (60.0
mmol) potassium-tert.-butoxide. After stirring for 15 minutes at 0°C a solution of

5.72 g (30.0 mmol) p-toluenesulphonic acid in 50 ml THF is added dropwise.
After another 10 minutes stirring at 0°C 300 ml of water are added, the mixture
is neutralised with 1-molar hydrochloric acid and the THF is removed i. vac..
The residue is extracted with dichloromethane. The combined organic phases
are dried over sodium sulphate and evaporated down i. vac.. Then the residue
is purified by chromatography on silica gel (eluting gradient:
dichloromethane/ethanol = 100:0 -> 97:3).

Yield: 2.50 g (38 %)
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3-chloro-N-[(1

yl]-4-(4-nmethyl -2-oxo- 5 oxazolidin-3-yl)-benzam de 0
'" ONN NHOA 1| od (a)1es-

3-chl oro-4-(2- hvdr oxv- 1- et hyl - et hyl am no) - benzoni tri |
e 10 4.00g (25.7 mmol) 3-chloro-4-fluoro-benzonitrile
are heated to 60Cin 20 mM DvsOwth 800 g (106.5
nmol ) 2-am no-1-propanol with stirring for 2 hours.

TORM {NyD4 @82tamn nmixture is poured into water and
extréct edsrvvlthogt% acetate. The conbi ned organic

p’ﬂﬁ§%§D§‘F@'ﬂashéM Xh wafe?6%nd sat. sodium chl ori de

TR, 28 i B LiRRTLABY P aRaRoPe o o6

(210. 66) Mass spectrum (I\/H—|) = 211/213 (chlorine
Rf. val ye: ;
C(]c}m Sdrdimel) signid aethyl-benzoic acid

290! 92(19()%"@%2%5;&% S’k mwé{hyﬁmﬂoqm.agiomeﬁm G)B-methyl-
Darizoatoars ¢dstoydediy IEMWBMDWWGMWMMM at solution of

vy P &3 MG pafése i By ek Of wa i i stimed for 3

MRotiry e ahﬁm@’ﬁ&@ﬁfp@?ﬁdréjéﬁw then &edporat@idOWRE vac\WThe aqueous
conc. anmpni a solution and extracted with ethyl

desidaieds dilptedrwithv wateri aeidified with 1 tieolag hxdrgshiorie asid and the

JEbhlia® oaien Bttp Trdtafhadic bukbatoCati bred; 1
wWakERN: 23301 £80%)sodi um chl ori de solution, dried over 5
sodi um su hat e and evaporated down i. vac.. Yield:

CoblegNaBd248-28)0H12C1 NOB (229. 66)
Mass spectrum:  (M+H)" =249

Rs value: 0.50 (silica gel; dichloromethane/methanol = 9:1)

(d)  N-I(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-4-
([1,3loxazepan-2-on-3-yl)-benzamide

Prepared analogously to Example 1f from 4-(4,4-dimethyl-2-oxo-imidazolidin-1-

yi}-3-methyl-benzoic acid, (1S5)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine,

TBTU and DIPEA in THF and purification of the residue by chromatography on

silica gel.

Yield: 59 %

C2:H24CIN5O- (425.91)

Mass spectrum:  (M+H)" = 426/428 (chlorine isotope)

R value: 0.40 (silica gel; dichloromethane/methanol = 9:1)

The following compound is prepared analogously:

S)-1-(5-chl oro-1H benzi m dazol -2-yl)-eth

No. | structural formula Yield mass peak(s) | Rs value

Name
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Mass spectrum (MtH) + = 230/232 (chlorlne I sotope) K
value: 0.44 (silica gel; dichloronethane/ nethanol =
9:1) 10 (c) ethyl 60 -

3-chl or o- 4- ( 2- hydr oxy- I-nethy1 et hyl am no) - benzoat e
5.00 g (21.8 mmol)

3-chl or o- 4- (2- hydr oxy- 1- net hyl - et hyl am no) - benzoi ¢
acid are stirred for 16 hours in 100 m sat.

¢t harol i ¢ hydrochli of i c acjd at anpj ent . Tenpefature
%2 tlhen evaporatpd down [ 2: vac. . | (MEH} &si due| P45

onbilned wit h° wat er and conc. hmmoni a sol uti on and
xtractedg@* acet a2¥% The| 42@AbBBned of (fitiacgel,

hase hedj onvat er and B dium¢g

ol ut dried over sodifum sul pha&iﬂoefﬁ' evapp ?ﬁggﬂészOH
own vac.. The residug is pur @b

hro nt ogr ;mh\/ an_silica mal (pl u dichl or f\m:f hane

=0 O (NS MDD 0O 0

et h@m F&é&wté}o 1%%%%2%14@1)@2 h%lh&ﬁy-ethg}]-zag84,4-

o1 2H16 Mass spectrum
chl @ rdm@tmé-at-@@ei)mdazoitMﬂ ey!) &mathvlswrnzmmgel

y Al / 1\
HERATOf UIICL IIO.IICI IICL IIO.IIUI = J.U L) L\J \U) Cl. IIyI

3 chl or o- 4- (4- et hyl - 2- oxo- oxazol i di n- 3-yi ) - benzoat e

Ele(g'3 94 mmol ) ethyl 3
or 6- 4- ( 2- hydr oxy- 1- net hyl - et hyl am no) - benzoat e
are placed in 30 M THE together. with 0.22 g (2.20

it

aniizeldint®ypdeakamide The m xture is stirred for 1 hour

at _anbient tenperature 30 then 1 m of water is added
and the mxture is stirred for another 10 m nutes.

The m xture is then evaporatgd i. vac., conbined
wWth water and extracted wjh ¢ acetate. The
conbi ned organi c phases 3 i

-171- sat. sodium dnl or

(@)  3-chioro-4-(2-hydroxy-1-methyl-ethylamino)-benzonitrile

4.00g (25.7 mmol) 3-chioro-4-fluoro-benzonitrile are heated to 60°C in 20 ml
DMSO with 8.00 g (106.5 mmol} 2-amino-1-propancl with stirring for 2 hours.
Then the reaction mixture is poured into water and extracted with ethy! acetate.

The combined organic phases are washed with water and sat. sodium chloride
solution, dried over sodium sulphate and evaporated down i. vac..

Yield: 5.20 g (96 %)

C10H11CIN2O (210.66)

Mass spectrum:  (M+H)* = 211/213 (chlorine isotope)

R¢ value: 0.27 (silica gel; dichioromethanelméthanol =19:1)

(b)  3-chloro-4-{2-hydroxy-1-methyi-ethylamino)-benzoic acid

5.20 g (24.7 mmol) 3-chloro-4-(2-hydroxy-1-methyl-ethylamino)-benzonitrile are

refluxed for 6 hours in 50 ml of conc. hydrochloric acid with stirring. Then the
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5 Mass spectrum (MtH)+ = 284/286 (chlorine isotope)
Rf value: 0.71 (silica gel; dichloronethane/ nethanol =
19: 1) (e) -170 -

3-chl oro- 4- (4- et hyl - 2- oxo- oxazol i di n-3-yi ) - benzoi c
acid 0.90 g (3.17 nmol ) et hyl

3-chl or o- 4- (4- net hyl - 2- oxo- oxazol i di n- 3-yl ) - benzoat e
10 are stirred for 1 hour in 50 m of nmethanol with 10

Phixtrd R SVappiaeatfown § MalMmanedb ik ARnTdnk! é%(ﬁﬂla soiutlon

anbi ent tenperature. The mxture Is then evapor at ed
a@godrextractzol with ethyw acetataAftirfacistification of dime agueous phase with

?ﬁg{’ ﬁlgqﬁ%b“' b%.lﬁa%] Efétra begh%ﬁgagef,ﬁ%' acﬁ'lgd organic

phesesarecRhshed Qithobatetr AAd sef.isediudy enlofigdiselltidwl, Bhed ever
and evaporated down i. vac.. The 15 residue is

spdismsuiphate andavaparatad QoW BVEGI. et her and sucti on

d: 0.45 56 % Cf1H1oCl NO4 (255.65
Mél&eé%&@gn?)(wl—lﬂ :92(56/ 25/?3 (chl o?i ne iS(()tope) )Rf

mbHQCNOQG’ZZQBB) ca gel ; dichl oronet hane/ met hanol =

gﬁ%ﬁ "NZT((1$M'1H ) 5- chi DR802324elioriRe dspiepPeh- vi ) - et h
ﬁflvalﬂ]e(é4 Pog o, cﬁél%ﬂ%ﬁét%hglrﬁlétﬁ?ﬁbl) benzam de

Prepared ana to Exanple rom
3- chloro (4- et hyl - 2- oxo- oxazol i di n- 3-yl)-benzoic

?(i p K
T)Eﬁﬂ-’g (2P S&fiﬁ'ioﬁ' ?%0?@4T(E$W?@xyﬁwméﬂ19ﬁéﬂh9%nﬂho)-Bénzmc acid

resi due by chronat ogra | um nium oxi de. Yield

are ghire i ISANE B @Qse sad) etha@@th*px@b'pemﬁnc @rid-gt amaient

f@ﬁ@é@iﬂ%ﬁ%n& %ﬁ%ﬁ%oﬂfgﬁ%f V%gn ?lfhevr%bk%e |$ cgl':_hbmed with

fagiteroamdgorem Wbdﬁ e;mm&:rpalamp exteabted ithgethgl acetate/ The

No. structur Yi ' | R I

gpmﬁ? qligﬁggn% phaosreguarg was e% \Lithnevsa%r%%%kéasi? sbditm chioride
solution, dried over sodium sulphate and evaporated down i. vac.. The residue

is purified by chromatography on silica gel {eluant: dichloromethane / methanol
= 50:1).

Yield: 3.40 g (61 %)

C12H16CINO3 (257.71)

Mass spectrum:  (M+H)" = 258/260 (chlorine isotope)

R value: 0.34 (silica gel; dichloromethane/methanol = 19:1})

(d)  ethyl 3-chloro-4-(4-methyl-2-0x0-0xazolidin-3-yl)-benzoate

0.50 g (1.94 mmol) ethyl 3 -chloro-4-(2-hydroxy-1-methyl-ethylamino)-benzoate
are placed in 30 ml THF together with 0.22 g (2.20 mmol) triethylamine and
1.10 mi (2.08 mmol)} 20% phosgene solution in toluene is added with stirring at
ambient temperature. The mixture is stirred for 1 hour at ambient temperature,
then 1 ml of water is added and the mixture is stirred for another 10 minutes.
The mixture is then evaporated down i. vac., combined with water and exiracted

with ethyl acetate. The combined organic phases are washed with water and
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94 (MH-I)+ = 0.60 0 O 18% 463/465/467 (silica gel,

N% Cl "/ (chlorine CH2ClI 2 /CH3OH isotope) 19:1)
3-chloro-N-[(1 R)-1-(5-chlor,

H benzi m dazol - 2-yl) - 2- et hoxy- et hyl ] - 4- ( 4-

met hyl - 2- oxo- oxazol i di n-3-yl)-benzam de [ _. 102

(MtH)+ = 0.20 o " 18% 443/445 (silica gel, I " " [ \

G (chlorine CH2CI 2 /CH3OH isotope) 19:1) NJ[(1

Rat. ]sdcﬁJrﬁ@h%dHe]solutlon dried over sodlum sul hate and evaporated down
H-benzi m dazol - 2-yI') - 2- met hoxy- et hyl | g t hyl - 4-

((\E®) - 4- met hyl - 2- oxo- oxazol i di n-3-yl ) - benzam de 103

( N' 9 4% 477/ 479/ 481 (silica gel, o
%@)ﬁl 4e8&%éi)2/ |gotope) 19:1) 3-chloro- N-[(l
R)13H14d|ﬁoam2@3cm

H- benzi m dazol - 2- et hox

th
Masﬁ%ﬁefﬁ'ﬂﬁ?l -Z(Mi oxazoﬁ%ﬂke Q"@@riﬁﬁtﬁpé)a 104 E:

w cenl or | %"'(’%I—%% glf @é@éﬁ{a@éﬁgé@x)&?ga ge‘ )N- [( 1

R)-1-(5-chloro-1
(e)ben%a‘l éﬂlgr%zg (4-m<¥tRf| -oggﬁor)](%)%hcﬁmy\l/&-bghggi%%kd_ 4

0.90 g (3.17 mmol) ethyl 3-chloro-4-(4-methyl-2-oxo-oxazolidin-3-yl)-benzoate

are stirred for 1 hour in 50 ml of methancl with 10 ml 1-molar aqueous lithium
hydroxide solution at ambient temperature. The mixture is then evaporated
down to 20 ml i. vac., acidified with conc. hydrochloric acid and extracted with
ethyl acetate. The combined organic phases are washed with sat. sodium
chioride solution, dried over sodium sulphate and evaporated down i. vac.. The
residue is crystallised from a little diethyl ether and suction filtered.

Yield: 0.45 g (56 %)

C11H4oCINO, (255.65)

Mass spectrum:  (M+H)" = 256/258 (chlorine isotope)

Rs value: 0.26 (silica gel; dichloromethane/methanol = 9:1)

() 3-chloro-N-[(1S)-1-(5-chioro-1H-benzimidazol-2-yl)-ethyl]-4-(4-methyl-2-
oxo-oxazolidin-3-yi)-benzamide

Prepared analogously to Example 1f from 3-chloro-(4-methyl-2-oxo-oxazolidin-
3-yl}-benzoic acid, (1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine, TBTU
and DIPEA in THF and purification of the residue by chromatography on

aluminium oxide.

Yield: 45 %
CooH1eClN4O3 (433.29)
Mass spectrum:  (M+H)" = 433/435/437 (chlorine isotope)

Rf value: 0.65 (silica gel; dichloromethane/methanol = 9:1)

The following compounds were prepared analogously:



RN

((4R) - 4rret hyl

No.
or

No. structural

Rt Name } 105 (MrH)'

4771479/ 481 (silica gel,

CHzCI 2/ CH3CH
-(5-chloro-1 H benzi m dazol
((4R) - 4- et hyl

i sotope) 19:1)

o~i

Exanmple 95 N-[I-(5-chloro-1

18%

- 2- oxo0- oxazol i di n- 3-yl ) - benzam de -173-
formula Yield nmass peak(s) Rf val ue
= 0. §§ 0 S H'
GH" G (chlorine
3-chloro-N[(1 R-1
-2-yl)-2-met hoxy-ethyl]-4-
- 2- 0x0- oxazol i di n-3-yl ) -benzam de -

H benzi m dazol -2-yl)-1-phenyl -nethyl |- 3-net hyl -4- (norp
Nl i hsBucturahfernyllp- benzp¥ield 0 N masH peak(s) C| ReNalueor R;
O (a
N 42} MAM- 4- chl or o- phenyl ) - N- Boc- pheny! - gl vci nani de
and N -(2- 10 N
94ni np- 5- chl or o- phenyl ) - Nt Boc- phen/(M'fjHQ/c‘f nani de¢ 9-60
Prephared analfogously to Exanple 4fa from -
N- Bog hﬁ@fﬂ l‘, 4- thB%r o- | , p46HUBRIMMEZNedi| foilier gel,
and Dg% HF m&‘ ke qlant . m x f the ty
regi piségess Cl9H22CI N3[08 (375. 8p ;Hh‘iqor ss speig“tl_lj?lﬁ‘lﬁ fCH;OH
(MtH) + = 376/ 378 (chloripe isotopgjsotdde)val ue: (3941])
(sil Lca_?al_,_dJ_t;hl.ox_ngat_lanel_eLhaml = 10 L (h)
N- ace8whiqro-N-(1&h1oBochloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(4-
H beng o i328l-Gxetloliait-BRRn ARy am ne
102 l y: (M+H)" = 0.20
. (o}
o N’(\f" 18% 443/445 (silica gel,
xNQA e, _
°\A\ (chlorine CH.Cl, /CH;0H
isotope) 19:1)
N-[{1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-3-methyl-4-
({(4S)-4-methyl-2-oxo-oxazolidin-3-yl)}-benzamide
103 ! 3: (M+H)" = 0.30
o Lr
N 9.4% 477/479/481 silica gel,
i ,Q)k H N@—m ’ ) ( ?
o ' 1 " (chlorine CH,Cl, /CH30H
isotope) 19:1)
3-chloro-N-[{1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(4,4-dimethyi-2-ox0-oxazolidin-3-yl)-benzamide
104 ! > (M+H)" = 0.80
0 ,(r
Q NN 13% 443/445 (silica gel,
)LN/(P)L " ﬁ@-a .
o1 (chlorine CH:Cl, /CH30H
K
isotope) 19:1)
N-{(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-3-methyl-4-
((4R)-4-methyl-2-oxo-oxazolidin-3-yl)-benzamide
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3.65 g (9.71 mmol) of the m xture obtained in 95a are
di ssolved in 8 m acetic -174- acid and refluxed for 6
hours with stirring. The react:yn m xture is
evaporated down i. vac. and the residue is purified
by chromat ography on silica gel (eluting gradient:

di chl or onet hane/ et hanol = 100:0 -> 94:6). Yield: 1.34
g (46 %9 5 C16H14CI N3O (299. 76) Nhss spectrum (MH)'

3007 F7a) ot a
NoJ! &é@ﬁt&% fOFhfa | SOl ORGeald N A (CPQaﬁﬁg(s'R}\‘Fﬁue orR;

oronet hane/ et hdanol = 19: hl or o-|

H benNameazol - 2-vl ) - 1- phenyl -net hvl anine 10 1.34 ¢

rwmI
\_l'- - LRLELILE Al
Mmcetyl - 1- (5-chhoro- 1H Qenzi m daz gM+EHYE) - 1- phempb-
' i °m of etlhanol ar¢ conbined with 18 m
ic aditgognd heaemagmsPC f(osiida gel,
Lurle i s evaporated down il vac.
p et Hanol and | éshipdnet ed dovﬁHchzl(?HsOH

again. Yield: 1.26 g (96|% 15 Cf M&S 1)
(294.(18 / 257.72) Mass sgectrum 258/ 261)9'

(chl (’@Lé?ﬂoﬂosm Pﬂﬁﬂ Schloro-1H-benzimidazoi-2-yl)-2- methoxy-ethyl]-4-
N-(14¢( chloro[ b-g:n2|m azol-2-v|)-|-p¥e)n x;)(/]y]

3- et MR)ﬁ-ema)maxazphdm &-y!)’rb)erﬁsrrm de 20

Dy o4 ad anal ~acaicl Vg

1 CIJ I cu allal uguuol y L U I_Aallpl < I I I I UIII

3- et hyl - 4- (nor phol i n-3-on-4-yl) benzoi c acid,

IExZmelelay o- 1H-benzi m dazol - 2-yl ) -1 - phenyl - et hyl am ne
and DIPEA in THF. Yield: 89 % C26H23CI NAC3

(474 94) 25 Mass spectrum (M-H) 475/ 477 (chlorine

TS B APe otpeporn

ion-prydelaredindidal ogousl y: No. structural for rrul a Y| el d
nass—peak{s) Rf value or Rt Nane

OK\N’Q/jk E?;\@'C'

(a) N'{2-amino-4-chloro-phenyl)-N-Boc-phenyi-glycinamide and N-(2-

amino-5-chloro-phenyl)}-N-Boc-phenvl-glycinamide

Prepared analogously to Example 47a from N-Boc-phenyl-glycine, 4-chioro-1,2-
phenylenediamine and DCC in THF.

Yield: quant. mixture of the two regioisomers

C19H22CIN303 (375.85) _

Mass spectrum:  (M+H)" = 376/378 (chlorine isotope)

Rs value: 0.41 (silica gel; dichloromethane/ethanol = 19:1)

(b)  N-acetyl-1-(5-chloro-1H-benzimidazol-2-yl}-1-phenyl-methylamine

3.65 g (9.71 mmol) of the mixture obtained in 95a are dissolved in 8 mi acetic
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-175- No. No. structural fornula Yield mass peak(s) Rf
value or Rt Nane 108 " 1. (MtH)+ = 0.51 O o (silica
gel; " 12%437/439 1 J CHZCl £ 4 _ et hanol (chlorine _
g.1) isotope) N[1-(1 §)-(5- ch oro-1

H benzi m dazol - 2-yl ) - 2- cyano- et hyl ] - 3- net hyl -

(nor phol i n-3-o0on-4-yl)-benzam de 140 1: (M+H)+ = 0. 60

(silica gel, ti 2.9%455/457 F\N”*ry I/ HG

Cﬁ%@'&\f ﬂ‘]ﬁ:’@ﬂ for® Kburs Wi dting - Fhe rdaeRbARGXture is evaporated
Hldem & iviaicdand Ith@ rasid ue&srmtﬂﬁ;z_d Hyuthybinagegraphy bnssilica gel (eluting
é;ragﬁ)a(ng c#{zﬁmgfq%ﬂgt%a}/]e ettkl)aer?o _rqdjds_o -E)fﬂ%l e 96 N[(1

H{@R{-\Zﬂgﬂ qaelesR-yl ) - propyl ] - 3-net hyl - 4- (nor phol i n-3-0

| )-benzamde WyN NI / HHO O _~0 (a)
l\@&%aﬂi(\h (@299 ®r o- phenyl ) - (2S) - 2- (Boc- ami no) - butyric

d
?@?g ﬁ%&gu@gl oro p')_mnyl) (%ISQZE (%%"%erﬁs%cipegutyrl c

aRji vhlaen 0l¢9 (Slliepgeledichiabogtharig/ethantkarptly 47a from
(2S)-2-(Boc-am no)-butyric acid, 4-
(¢}  1-(5-chioro-1H-benzimidazol-2-yl)-1-phenyl-methylamine
1.34 g (4.47 mmol) N-acetyl-1-(5-chloro-1H-benzimidazol-2-yl)-1-phenyl-
methylamine in 9 ml of ethanol are combined with 18 mi of conc. hydrochloric

acid and heated to 50°C for 2 days. The reaction mixture is evaporated down i.
vac. and twice taken up in ethanol and evaporated down again.

Yield: 1.26 g (96 %)

C14H12CIN3 * HCI (294.18 / 257.72)

Mass spectrum:  (M+H)" = 258/260 (chlorine isotope)

(d) N1« 5-chioro-1 H-benzimidazol-2-yl)-1-phenyl-methyl}-3-methyl-4-
(morpholin-3-on-4-yl}-benzamide

Prepared analogously to Example 1f from 3-methyi-4-(morpholin-3-on-4-yl}-
benzoic acid, 1-(5-chloro-1H-benzimidazol-2-yl)-1-phenyl-methylamine, TBTU
and DIPEA in THF.

Yield: 89 %
CoeH23CINLO3 (474.94)
Mass spectrum:  (M+H)" = 475/477 (chiorine isotope)

Ry value: 0.68 (silica gel; dichloromethane/ethanol = 9:1)

The following compound is prepared analogously:

No. | structural formula Yield mass peak(s) | R:value or R;

Name
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10

chioro-1, 2- phenyl enedi am ne and DCC in THF. Yield: 89
% m xture of the two regioisoners -176- { Cl5H22ClI N303
(327.81) Mass spectrum (I\/H—_|)+ = 328/ 330 (chlorine

i sotope) Rf value: 0.63 (sil | ca gel ;

di chl or onet hane/ et hanol = 19:1) 5 (b) (1
S)-N-Boc-1-(5-chloro-1

H benzi m dazol - 2-vl ) - propyl am ne Prepared anal ogously

3 E?%?RJ&HMQ g L e ;]Mérare ONLALES ggg(szsa ’Value or R;

acetilc aci purlflca ion of the res

chr omMageaphy on silica gel. Yield: 94 %
C15H20CI N30Q2 (QnQ 70\ 10 Mass epnr\f R / I\ll.l.l_l\ +

| W/ 312 (chl oglgil sotope)z; Rf val L@m+|-g+63 (SI I |Q:§1

gel ; idi chI ol oleflhane/ et hgnol = 19:1) (c) (silicag‘el'
(19)41- LPFRenzilnizdazol - 2 4;3]7)43‘g phenyl|- et hyl ™~
am ne r‘eared dhakdgoudly to Exdnpl e 75c fromGH2Cl / ethanol
S) - N{ B o~c)1 (5-chloro-1 H|15 (chlorine 1

benzifm dazol - 2-yl ) - propyl{am ne and %rl fé uor oacetT 8 )

aci d|in dichl oromethane. | Yield: qd ‘ﬁ? )q OH12CGI N3 * 2

CF3 : . -
R gﬁ)orﬁf%lﬂgo@g‘g{lg%gzh%ﬁzémﬁ) 25yarlMHy-3=methyl

S) 14 ((slocmfncdm-gn 4—y|) -benzamide

ducuLl L uaLUI -L VI )-pl UFVI | -o et Ilyl L|- \IIUI [.JIIO" i 2
13"ion44 yl)-benzagide J Pridpared andMaddlisly to E(;’(ggpl e
1f from 3- net %/I 4 (m)rprol i n-3-o0n-4-yl)- benzgisilica gel,
acid} (1 5- c ro-12.9% 455/457

H bemz pfopyl ami ne, TBTU .and DI AEAHpGl2/C2HsOH
THF. Moeld 17 % C22H23C N403 | (gDl 8"'9%) Mass| g:1)
spectfrum (MrH) + = 427/ 429 (chl ori|Rgsth ope) &
value: 0.45 (silica_gel: |dichl oronethane/ethanal

9:1) :N}[TF(ﬁachbrcb-ow-b@mnmhasjl),@metbyldpmy%-methyI -4-

anal 0?morpﬁ/ol|n-3-on-4-yl)-benzam|de

Example 96

N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-propyl}-3-methyl-4-(morpholin-3-on-

(a)  N'-(2-amino-4-chloro-phenyl)-(2S)-2-(Boc-amino)-butyric acid amide and
N"“(2-amino-5-chloro-phenyl)-(2S8)-2-(Boc-amino)-butyric acid amide
Prepared analogously to Example 47a from (2S5)-2-(Boc-amino)-butyric acid, 4~

chloro-1,2-phenylenediamine and DCC in THF.

4-yl)-benzamide

Yield: 89 % mixture of the two regioisomers
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No. structural forrrul a Yield mass peak(s) Rf val ue or
Rt -- = & s e e e e e e m e e e ea e ah aa--- - e - - ==
R ft -177- Name 10476.0 + 1: (MH—I) = 0.15 N
4.0% 465/ 467 (silica gel, Nrk NI g d (chlorine
CH2Cl 2/ CH3OH isotope) 9:1) N[1 -(5-chloro-1
H benzi m dazol -2-yl)-1-(1
H-pyr.azol-3-y|)-rrethy|]-3-rrethy|- [
ggg? -4-yl) - benzam’de 141 1: (MH- =

éﬁao 6@} /8>21 (+S|I|ca % o iIN N (chlorine

@ﬂmspeouﬂmOH (MfHN H =8 B%@dﬁbkbngeﬁ)otom@)[ (1
3 -
B oy o Biftee) i dicjoromethanciethanal, ]1931)met hyl - 4-
(rmrpholln30n4y|) benzam de 149 (M H)- 0.55 O
O

Ni \ a 54%453/455 ilica eI, chl ori ne
@PchMz$ Bog-1-

D5 us?y i fverQ&%@%&nNébb’?auH@d bsdand
’)"E

phoI I n-3=0n- nzam d
acetic acid and purifi catlon of the res:due by chromatography on silica gel.

Yield: 94 %

C15H20CIN3O; (309.79)

Mass spectrum:  (M+H)" = 310/312 (chlorine isotope)
R; value: 0.63 (silica gel; dichloromethane/ethanol = 19:1)

(¢)  (1S)-1-(5-chloro-1H-benzimidazol-2-yl)-1-phenyl-methylamine

Prepared analogously to Example 75¢ from (1S)-N-Boc-1-(5-chloro-1H-
benzimidazol-2-y!)-propylamine and trifluoroacetic acid in dichloromethane.

Yield: quant.
C1oH12CIN3 * 2 CFsCOOH (437.72 / 209.68)
Mass spectrum:  (M+H)" = 210/212 (chlorine isotope)

(d)  N-[(1S8)-1-(5-chioro-1H-benzimidazol-2-yl)-propyl]-3-methyl-4-(morpholin-
- 3-on-4-yl}-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(morpholin-3-on-4-yl)-
benzoic acid, (1S)-1-(5-chioro-1H-benzimidazol-2-yl)-propylamine, TBTU and
DIPEA in THF.

Yield: 17 %
CooH23CIN4O3 (426.90)
Mass spectrum:  (M+H)" = 4271429 (chlorine isotope)

R; value: 0.45 (silica gel; dichloromethane/ethanol = 9:1)

The following compounds were prepared analogously:

No. | structural formula Yield mass peak(s) | R¢value or R;




'YIYI'Yh -178 Exanple 106 N-[(1 R)-1-(5-chloro-1

H benzi m dazol - 2-yl ) - 2- met hoxy- et hyl ] - 3-fl uor o- 4-
(nmorpholin-3-on-4-yl)-benzapy¢ee .5 0O NN N HH' C 0~
FO (a)

et hyl 4-[ (2-chl or o- et hoxy) - acetyl - am nol - 3-f | uor o- benzo
ate Prepared anal ogously to Exanple 46a from

(2-chl oro-et hoxy)-acetylchloride E 10 and et hyl

4-am Neme 11 Uor 6-benzoate with TEA'in THE Yield: 44 %

I Cf 3HI5CI FNO4 (303.71) | Mass_spectrum (MeH) + =
18?4/ 306 (chlorine isotopey. Rf v I(tm_;H)@:ZQ (silpeps

gel ;| di chl or onktihane) . 15| {b
4- (2 car boxy %xy- et hy 25%0) -3 iééf%f" benzoi fsiﬁc‘g Gel,

580 |mgo( 1 Yy-et hyl
4-1 (]2 of0- et h'b“@-‘&cet yl - am nof (cBidringor o- be ho# O, /CH;0H

in 6 xane are conmbjned withf 3.82 m (7.64 mol
2-mojl ar potassium hydroki de sol utiFeieP&hd 2 ni | 8i1)

O e g T e e

hy dr jog{nerphliac3-on-4Afl-benrimideaddi t i on of
|__dichloronetha

pe—the preci-pitatefprredis—sueti-on
1yl tlered and dried~ in thg-drying} oard at $0G4
Yielld: 390 ng (7 CfILAf 2FNO5 |(257.22)
62% 519/521 (silica

]
[} ,’:r
NN chlorine CH.Cly /C,Hs0H
)}\NQ)LH g{ >—c1 ( V2 2re
o . isotope) 9:1)

gel, |

(morpholin-3-on-4-yl)-benzamide

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-benzyloxy-ethyl]-3-methyi-4-

149 . Q/ 3 (M-Hy = 0.55
;LNQ)L T | 54% 453455 (silica gel,
o (chlorine CH,Cl, /CoHsOH

isotope) 9:1)

N-[3-(5-chloro-1H-benzimidazol-2-yl)-tetrahydrofuran-3-yl]-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide |
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25 Mass spectrum (MtH)+ = 258 Rf val ue: 0. 66
(reversed phase RP-8; nethanol /5% NaCl solution = 6:4)
(c) 3-fluoro-4-(norpholin-3-_gpgd-yl)-benzoic
acid-chloride -179- Prepared anal ogously to Exanple 41
c from 4-(2-carboxynet hoxy- et hyl am no) -
3-fl uoro-benzoic acid and thionylchoride in
di chl oromet hane with DMF. Yield: quant. Cl11HOCI FNO3
(Bafi8h065 () o

-I-(5-chl oro-| H benzi m dazol - 2-vl ) - 2- net hoxy- et
hyII-3-quoro-4- (mor phol i n-3-0on-4-vl)-benzan de

SRRSO A SBIBY P P hgh R tuoros

E'_ I diplediined-oned-gNbenkamidd - (5- chl or o- |
e

nzim dazol -2-yl}2-net hoxy- 10 ethylanine with TEA
in THF. Yield: 47 % C21H20CI FNA04 (446.86) Mass
spectrum (MrH)+ = 447/449 (chlorine isotope) Rf
val ue: 0.40 (silica gel; dlchloro t hane/ et hanol =

9:1) 15 Exanple 109 N-[I-(5 e hl
H benzi m dazol - 2-yl ) - 1- (p r||r§%%,h) rrethyl] 3- net hyl

-4- (norphol i n-3-on- 4- NaObc 0

CH3 (a)
N-(2-am’no-4-ch|¢(\ henyl ) - 2(BHC- ) 2(pvr|d|n-
3-yl)-acetic acidO Fand M

(2-am no- 5-chl or o- phenyl ) - 2- (Boc- ami no) - 2- (pvri di n-3-v
l)- 25 acetic acid am de

(a) ethyl 4-[(2-chloro-ethoxy)-acetyl-amino]-3-fluoro-benzoate

Prepared analogously {o Example 46a from (2-chloro-ethoxy)-acetylchloride
and ethyl 4-amino-3-fluoro-benzoate with TEA in THF.

Yield: 44 %
C13H1sCIFNO4 (303.71)
Mass spectrum:  (M+H)" = 304/306 (chlorine isotope)

Rs value: 0.29 (silica gel; dichloromethane)

(b)  4-(2-carboxymethoxy-ethylamino)-3-fluoro-benzoic acid

580 mg (1.91 mmol) ethyl 4-[(2-chloro-ethoxy)-acetyl-amino]-3-fluoro-benzoate
in 6 ml dioxane are combined with 3.82 ml (7.64 mmol) 2-molar potassium
hydroxide solution and 2 m! of water. Then the mixture is heated to 70°C for 2 h,
then diluted with water and acidified with 6-molar hydrochloric acid. After the
addition of dichloromethane the precipitate formed is suction filtered and dried

in the drying cupboard at 50°C.

Yield: 390 mg (79 %)

C11H12FNOs (257.22)

Mass spectrum:  (M+H)" = 258

Rr value: 0.66 (reversed phase RP-8; methanol/5% NaCl solution = 6:4)

(c)  3-fluoro-4-(morpholin-3-on-4-yl)-benzoic acid-chloride




1.00 g (3 96 mmol ) N- Boc- ani no- 2- (pyrldln 3- yI) acetic
acid are placed together with 0.59 g (4.16 mmol)
4-chl oro-1, 2-phenyl enedi am ng,gt. 0OC in 20 M THE and
2.92 M (4.96 mmol) 50% PPA solution in ethyl acetate
and 1.24 m ( 8.92 -180- nmol) TEA are added. After
stirring for 30 mn at OC the mxture is stirred for 5
h at ambient tenperature stirred and then evaporated

foNpares @Ha‘i’é@l}é oy to ]E)?&mple 4-ﬁflzefr(§rﬁ54-(3!21éﬂb‘éxﬁ%btﬁd)@fbtﬁylamlno)

chriomat ogr a 't ca (eluting gradient
6rfmrommol¢eamd anéttlmnyicherlci@lrod|cblogorm¢thaaewﬁ1 QM.

&%&Q‘%ﬁé'ﬁm % mxture of the two regioi somers
B (376.84) Mass spectrum (MH)+ = 377/379
IFNO, (267 @®®3) Rf value: 0.40 (silica gel;

d| ch or onet hane/ et hanol = 9:1) 10 (b)
5 N Boc-1-(5-chl orOJ

@)benﬁ

r'epa
obt ai fradrpholibxGonideyl [—béﬂuaammé acetic acid. Yield: 81 %

Sropared TRd I SR R o S BUSE-{Mpgdios-gard -

ggﬁ%uefa%m&nﬁpag %@p)qwgé) (1;/ 5%Hord-$H- B’en(zﬁni%b@@—yil)—z -methoxy-

enzi m dazo di n- 3-vD- net hvl am ne
10 Ethefamine witta Te&doinsThFt o Exarrpl e 1 g fromN Boc-1

T %Qj-_cg.a/o 1 H benzi m dazol - 20
e 1j) fpyridin-3-yl)-nethylamne and trifluoroacetic

Gﬂalﬂf ‘g{s Ape@t hane.  Yield: 66 %>
flCI N4( 258. 71) I\@ss spectr & H) + =259/ 261
sognestrunsot ofMIH) ' Re  vaF dé7 146962 losingiigeiope) ;

%gglu%% %Gﬁ@%ﬁ’tﬁﬁ%ﬁ azo?1 l%?hér@l a}ri di n-3-yl) -

15 nethyl | -3-nmethyl -4- (norpholin-3-on-4-yl)-benzam de
Example 109 '

N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-(pyridin-3-yl)-methyl}-3-methyl-4-
(morpholin-3-on-4-yi)-benzamide

20
S
y N
A o =
N
) O
O\/l*o CH,
(a) NY2-amino-4-chloro-phenyl}-2-(Boc-amino)-2-(pyridin-3-yl)-acetic acid
amide and N~(2-amino-5-chioro-phenyl}-2-(Boc-amino)-2-(pyridin-3-yl)-
25 acetic acid amide

1.00 g (3.96 mmol} N-Boc-amino-2-{pyridin-3-yl)-acetic acid are placed together
with 0.59 g (4.16 mmol) 4-chloro-1,2-phenylenediamine at 0°C in 20 ml THF
and 2.92 ml (4.96 mmol) 50% PPA solution in ethyl acetate and 1.24 mi ( 8.92
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Prepared anal ogously to Exanple if from

3-net hyl - 4- (nor phol i n-3-on-4-yl)- benzoic acid and

1- (5-chl oro-1H benzi m dazol ~2g¢) - 1- (pyridin-3-yl) 30

met hyl amine with TBTU and DI PEA in THF. i eI d' 84 %
C25H22CI N5C3 (475.93) -- ---- ------

-181- Mass spectrum (MrH)+ = 476/ 478 (chI ori ne

i sotope) Rf value: 0.31 (si I ica gel;

el )OT EATBirds addé@tAf@eertlrm@fot)SO rE)raaim)%E) the0mixtuelid stirred for 5

(5- chI oro-1 H-benzi m dazo] - \)
r(thp iant tgrpperare stigner. qpéw??p]e gporated down completely i. vac..

Eﬁq{gee&cge(dggm@gb Pg)cﬁﬁgrpﬁfﬂg%ﬁh)%ﬁ Zich ! (Althg JradentN

alittdaroraethane i/ etremiodx vion® ro 9(1)- net hyl - pyrazol - 3-yi ) -ac

%‘ﬁa@:)‘)c‘%ggﬁi@%)@\xﬁggﬂ?m%w? FRAIQISBMEES v | ) _aceti ¢ aci d

1%H IRGeY(376.89 M DVF together with 5.73 g (41.5
f pot assium carbonate at _ anbi ent tenperature,

sMa$s specirtm]  t KM+HRY el opA&T/HI9 (ghioringdseleasd, t hen

G Tl 2o BpihafyFogye oo ond

evaporation of the reaction mxture i. vac. the
resi due |s corrbl ned V\/lth_vva er an
ani A 74 S Ll
£ |
'ﬁgﬁgfémée'ﬁéigé@uﬁ?o Eﬂgm ] Ef/t F’rg?tomé}tﬁﬁp?ﬁlyﬁ% Example

sifiacandyateticedicid.i ng grad| ent pet rol eum et her /
Yield: 81 %

C1sH1sCINLO, (358.82)

Mass spectrum:  (M+H)" = 359/361 (chiorine isotope)
Rf value: 0.51 {silica gel; dichloromethane/ethanol = 9:1)

(¢)  1-(5-chloro-1H-benzimidazo!-2-yl}-1-(pyridin-3-yl}-methylamine

Prepared analogously to Example 1g from N-Boc-1-(5-chioro-1H-benzimidazol-
2-y1)-1-(pyridin-3-yl)-methylamine and trifluoroacetic acid in dichloromethane.
Yield: 66 %

C13H11CINg4 (258.71)

Mass spectrum:  (M+H)' = 259/261 (chlorine isotope)

Rs value: 0.62 (silica gel; dichloromethane/ethanol = 9:1)

(d)  N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-(pyridin-3-yl}-methyl]-3-methyl-4-
(morpholin-3-on-4-yl}-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(morpholin-3-on-4-yl)-
benzoic acid and 1-(5-chloro-1H-benzimidazo!-2-yl)-1-(pyridin-3-yl)-
methylamine with TBTU and DIPEA in THF.

Yield: 84 %

Ca5H22CIN503 (475.93)
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20 ethyl acetate = 80:20 -> 65:35). Yield: 2.61 g (26

9% in adm xture with regioisoners Cf 1H 5N305(269. 25)

Mass spectrum (MtH)+ = 270_Rfgqwal ue: 0.25 (silica
gel; petroleumether/ethyl acetate = 1:1) 25 (b)

~nmet hyl 2-am no-2-(l-nethyl-pyrazol -3-vl)-acetate 2.61

g (9.69 mmol) nethyl

et hoxycar bonyl - met hoxyi m no- ( 1- et hyl - pyrazol - 3- i
M&ss spdatruaset afi+Hi'e hyde dgefmsadhionnéGsotbpef et hanol
wth 1. 143(; 5% pal | adi um ch&rcogﬁli for _16_ﬂ_g at 50C
Feralues 03 bigllisageldighleremethaneEtbanal =R-tbspher e.

Then the m xture is suction filtered and the filtrate
is evaporated down conpletely i. vac.. 5 Yield: 1.90

ExamEiat11P, slightly contam nated C7H11N302 (169.18)
Mass spectrum (MtH)+ = 170 Rf value: 0.30 (silica

- gel; dichloronethane/ethanol = 9:1) 10 (c) nethyl

M-BRE5-2hRFS A P BorAmitRiZokR=yPp4 m@hetﬁ¥w¢9raaﬂe:3-9l)enethy|]-3-
epared anal ogously to EXanple 1d from net hyl

Pr
Imethyhé{(mophatiethpn-byh-deoramily | ) - acet at e and

TEA &
O TEA T T1

~di chl orbmst hane. Yield: 81 % CL12H19N304 (269.30) 15

Mass spectrum (MeH) + = 270 (d)
N- Boc- 2- am no- 2- ( 1- net hyl - pyra
1.16 g (4.31 mol ) et hyl

N- Boc- 2- ami no- 2- ( 1- net hyl - pyy
m THE are conbined wt

N-3-vl)-acetic acid

N

-3-yl)-acetate in 16
ter and 10 m of

1-nmol ar I'ithium 20 hydr de sﬁ)l uli o re added. After

stirring at anbie orperature f Y m xture

i's evaporated do i.] va the resi i s combi ned
e-d’go

with water, filte

~(a)  methyl ethoxycarbonyi-methoxyimino-(1-methyl-pyrazol-3-vi)-acetate

5.00 g (20.7 mmol) ethoxycarbonyl-methoxyimiho-(pyrazo!-3-yl)-acetic acid are
placed in 20 mi DMF together with 5.73 g (41.5 mmol) potassium carbonate at

ambient temperature, stirred until the development of gas has ended, then 2.58

ml (41.5 mmol) of methyl iodide are added and the mixture is stirred for 2 h at
50°C. After evaporation of the reaction mixture i. vac. the residue is combined
with water and ethyl acetate, the organic phase is washed with water, dried over
magnesium sulphate and evaporated down completely i. vac.. The residue is
purified by chromatography on silica gel (eluting gradient: petroleum ether /

~ ethyl acetate = 80:20 -> 65:35).

Yield: 2.61 g (26 %) in admixture with regioisomers
C11H45N305 (269.25)

Mass spectrum:  {M+H)" =270

Rr value: 0.25 (silica gel; petroleum ether/ethyl acetate = 1:1)

(b)  methyl 2-amino-2-(1-methyl-pyrazol-3-yl)-acetate

2.61 g (9.69 mmol) methyl ethoxycarbonyl-methoxyimino-(1-methyl-pyrazol-3-
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pENEY

and the filtrate is adj usted to pH 5wi t h pot assi um

hydr ogen sul phate solution. After total evaporation
i. vac. the residue is treategow th dichl oronethane
and a little ethanol, suction filtered and the

“filtrate is evaporated down conpletely i. 25 vac..:
Yield: 0.92 g (84 %9 Cl1HL7N304 (255.27) Mass

spectrum (MtH)+ = 256 Rf value: 0.15 (silica gel;

- Cl\ﬂfl)cﬁliélé@% Sériaedlin 60 8nl2>)‘ etidhol @jith 1.1 g 5% palladium
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42-am no- 4-chl_or o- phen d2 (Boc-am_no) -2-(1-nmet hyl -
phaseas fg- 14 hat §Qe(§|tmdgeg laq\fﬁdqge%p,mem a’hydrogen atmosphere

ﬁé—lﬁﬂi@%&hﬁ'@l id gﬁcﬁ}ﬁgi@r d ZnbBRE iR E N %\?aéfo]ratég dovis-

pvrazol - ce acid amde are
mm@hpletmlasi yaco Exanpl e 111 a from

am no- 2- (| t hyl | -3-yl)-acetic acid
ahﬂald41é19 %KQ}J‘#""Q ﬁ}ﬁ@ﬁy% GRS with PPA in ot hyl
S, in dichloronethane. 5 Yield: 55 %

mxtaﬁe of the 'two reg| oi somers C17H22ClI N503 (379. 84)
Masssprctronsl (MiH)Ca geF;178i chl or omet hane/ et hanol =

9I\FI3fB>&El£e_t20('%Q (5iies 9ot dichiorometnangl§thaneh 5 94 1. et hyl - pv

razol 3-vl)- 10 nmethyl am ne Prepared anal ogously to

Exanpl e 47b fromthe product obt a| ned in Exarrpl e 1l2e
dﬁ)j a@hb’l NBog-2:gnaing-2-girme; ‘ Ahacetal 83) 15

val gﬁel&ggri%ggb #I%a ég igeg?éﬁ%or i @-é}fle qu?-‘?ﬁ%thyl%yrazol-

98 Sjtl))-a(’.:gtatéahﬂ -dHterer ot Wbearbonatéaam TEAMindichloromethane.
rret h I -pvrazol - 3-yl ) - met hyl am ne

:eld 81
C12H19NsO4 (269.30)
Mass spectrum:  (M+H)" =270

(d)  N-Boc-2-amino-2-(1-methyl-pyrazol-3-vl}-acetic acid
1.16 g (4.31 mmol) methyl N-Boc-2-amino-2-(1-methyl-pyrazol-3-yl)-acetate in
16 ml THF are combined with 10 ml of water and 10 ml of 1-molar lithium '

hydroxide solution are added. After stirring at ambient temperature for 2 h the
mixture is evaporated down i. vac., the residue is combined with water, filtered
and the filtrate is adjusted to pH 5with potassium hydrogen sulphate solution.
After total evaporation i. vac. the residue is treated with dichloromethane and a
little ethanol, suction filtered and the filtrate is evaporated down completely i.
vac..

Yield: 0.92 g (84 %)

C11H47N304 (255.27)

Mass spectrum:  (M+H)" = 256

Rs value: 0.15 (silica gel; dichloromethane/ethanol = 8:2)

() N'-(2-amino-4-chloro-phenyl}-2-{Boc-amino)-2-(1-methyl-pyrazol-3-yl)-

acetic acid amide and N~(2-amino-5-chloro-phenyl)-2-(Boc-amino)-2-{1-
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Prepared anal ogously to Exanple 1 g from

N- Boc- 1- (5-chloro-1 H benzi m dazol - 20 2-yl)-1

-(1-met hyl - pyrazol - 3-yl )- net hygam ne and
trifluoroacetic acid in dichloronethane. Yield: 77 %
C12H12CI N5 (261.71) Mass spectrum (M NH3+H)+ =

245/ 247 (chlorine isotope) 25 Rf value: 0.30 (silica
gel ; dichl or omet hane/ et hanol / conc. anmoni a sol ution =
9: 1: 0. rhethpyrazol-3-yl)-acetic acid amide '

%5@ g(}i gﬁlgolqrgg;pég b?xglmrgled qzﬁa fl%n\1/ II\) Boc- (Zlar%rFr}ohé/ (1- metﬁyl-
anar?ibl’ -30) gf rEHe?iE%( d“aﬁ)’d Fﬁ?rﬁL?,ZQﬁi%?!@n‘éﬁlan%ﬁe RifPAPAdn ethyl

ogousl’y to Exanpl e rom
Sacmiat&:yandLMﬁanldmhlorometﬂnam yl) benzoi c acid and

%@?%%%{/‘% %}%dﬁé&h Zfﬂﬁ%e W|th TBTU and DI PEA

'017T-|'2'ECIN5 At37y|3qj)d 38 % C24H23CI N6O3 (478.93) Mass
ectrum (MH) + = 479/481 Q(tChl orine isotope) R

v t value0.60 (sifica gek dighloromaihang/ethanehnd Bt hanol =

9:1) 5 Exanple 111 3-chloro-N-[(1 R -1-(5-chloro-1

H benzi m dazol - 2-yl ) - 2- net hoxy- et hyl ] - 4- (5-

N} hy|/ NeBehgbighideotH-benzimitara @i -( 130 ethyl-pyra@ol-8-yl}-

N N/ F1 HC

methylamine

Prepared analogously to Example 47b from the product obtained in Example

112e and acetic acid.

Yield: 81 %
Ci7H20CIN5O- (361.83)
Mass spectrum:  (M+H)" = 362/364 (chlorine isotope)

R; value: 0.60 (silica gel; dichloromethane/ethanol = 9:1)

(@)  1-A5-chloro-1H-benzimidazol-2-yl)-1-(1-methyl-pyrazol-3-yl)}-methylamine

Prepared analogously to Example 1g from N-Boc-1-(5-chloro-1H-benzimidazol-
2-y)-1-(1-methyl-pyrazol-3-yl)-methylamine and trifluoroacetic acid in
dichloromethane.

Yield: 77 %

C12H12CINs (261.71)

Mass spectrum:  (M-NHs+H)" = 245/247 (chlorine isotope)

R value: 0.30 (silica gel; dichloromethane/ethanol/conc. ammonia solution =
9:1:0.1)

(h)  N-[1-(5-chloro-1H-benzimidazol-2-yh}-1-(1-methvl-pyrazol-3-yl)-methyl]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(morpholin-3-on-4-yl)-
benzoic acid and 1-(5-chloro-1H-benzimidazol-2-yl)-1-(1-methyl-pyrazol-3-yl)-
methylamine with TBTU and DIPEA in THF.
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L6 OL-~O Cl (a) ethyl :
4-[2-(tert.-butoxycarbonyl - met hoxy) - 1- net hyl - et hyl am n
ol -3-chl oro- benzoate 15 1.12gy (4.35 mmol) ethyl

3-chl oro- 4- (2- hydr oxy- 1- et hyl - et hyl am no) - benzoat e

~are conbined in 10 M DVF with 0.21 g (4.78 mmol) 55%

sodi um hydride dispersion and stirred for 5 mn at
anbi ent tenperature. Then 0.67 m tent.-butyl
brigipagerat e are added and the mxture is stirred for

a further 16 h at anbient tenperature. Then the
rféaHeaCHNer(&'f&%)i s poured into water and extracted

vvas%e WI{ Qﬂt*ﬁﬁd S;them 1n§ﬂc {n%qgc') ppapases are

or| sol ution,
Rsivatlieo D50 esﬂchalgnlsdlbblmm;aeﬁwemthpmlai @d)down
conpletely i. vac.. The residue is purified by

chromat ography on silica gel (eluting gradient:
signgpieuqet her/ ethyl acetate = 95:5 -> 80:20) Yield:
ng % 25 Cf8H26CI NO5 (371.86) Mass spectrum
(MrH) + = 372/ 374 (chlorine isotope) Rf value: 0.65
(S EMOFENIR) R)- RIB PISTE™M S ARL DY 255238 tHoxd-cthyl]-4-(5-
C(' t}1yl
InéethlyRirRTdhdIR-$-oNd-gnbenzhmivd - met hoxv) - 1- met hyl - et hy!

fromethyl 4-[2-(tert-butoxycarbonyl -

nmet hoxy) - 1- net hyl - et hyl am no] - 3-chl or o- benzoat e and
trifluoroacetic acid in 5 dichl oZorret hane. Yield: 87
% C14H18CI NG5 (315.75) Massgsp rum (MeH)' =

316/ 318 Rf value: 0.40 (sili ;
di chl or onet hane/ et";Enol 97 DN et hyl

3-chloro-4-(5-neth

O\/j%o Ct

(a) ethyl 4-[2-tert.-butoxycarbonyl-methoxy)}-1-methyi-ethylamino]-3-chloro-

benzoate
1.12 g (4.35 mmol) ethyl 3-chioro-4-(2-hydroxy-1-methyl-ethylamino)-benzoate
are combined in 10 m!i DMF with 0.21 g (4.78 mmol) 55% sodium hydride
dispersion and stirred for 5 min at ambient temperature. Then 0.67 ml ferf.-butyl
bromoacetate are added and the mixture is stirred for a further 16 h at ambient
temperature. Then the reaction mixture is poured into water and extracted with
ethyl acetate. The combined organic phases are washed with water and sat.
sodium chloride solution, dried over sodium sulphate and evaporated down
completely i. vac.. The residue is purified by chromatography on silica gel
(eluting gradient: petroleum ether/ethyl acetate = 95:5 -> 80:20)
Yield: 230 mg (14 %)
C18H26CINOs (371.86)
Mass spectrum:  (M+H)" = 372/374 (chlorine isotope)
R value: 0.65 (silica gel; petroleum ether/ethyl acetate = 7:3)
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| gB |3%hloro-4
- chl oro-

Prepared anal ogously to Exanple 41 c from et hyl
3-chloro-4-]2-

(hydr oxycar bonyl - met hoxy) - 1-ngshy| - et hyl am no] - benzoat
e and thionyl chloride with DVF in dichloronethane.

15 Yield: 69 % (contam nated) Cl14HL6CI NO4 (297.73)
Mass spectrum (MH)~ = 298/300 (chlorine isotope) Rf
value 0.40 (silica gel; dichloromnethane/ethanol =

-1-methyi-ethylaminoj-
- (5- et hyT - nor phol T n- yl[')-benzoi ¢ aci

Pr epabeizaatl® ogously to Exanple 31 b from et hyl

FreReRiCattda g B PP Igkoh grile fo XloaRasRaopy-

@&éﬁbi@ﬁﬁﬂeth?@hﬁ&}mﬁé} Richicad-benzOatdGar(dsirifluoragelic acid in
di_ chl oronet hane/ ethanol = 9:1) (e)
slichHeromeetReng.1R) - 1- (5- chI or o- 14 benzi m dazol - 2-yl)-2-m

Qltax ephyll -4-
tzy - nmor phol i n- 3-on-4-vl)-benzam d e Prepared

a(h;aH@NstSﬂ'nE))(arrpl e if from
%chl or o- 4 5 meth m)rphogm/ T’% on- 30 4-yl)-benzoic

fme — th -
é%r%?%m%@ﬁlt &%%ﬁg%b@b& | n!le[t)ﬁ/?:n(d)l% gf'ge ng?% - 186

- C22H22CI 2NAO4A (477. 34) Mass spectrum (I\/H—I)

RN

39r@bhtﬁd3aﬁ‘élbg§du9$) td Exémpleh it 0¢ f:roﬁn ethyl 3-chloro—4—[2-

enzi m dazo

d?v@@P‘V"éﬁrhon!y|;;m}ath%b{kérmat§\y\*-et§\(ﬁaljn|pgf-£;9zzq@q]§ @n@,thionyl chloride

with DMF in dichloromethane.

Yield: 69 % (contaminated)

C14H16CINO, (297.73)

Mass spectrum:  (M+H)" = 288/300 (chlorine isotope)
R: value: 0.40 (silica gel; dichloromethane/ethanol = 19:1)

(d)  3-chloro-4-(5-methyl-morpholin-3-on-4-yl)-benzoic acid

Prepared analogously to Example 31b from ethyl 3-chloro-4-(5-methyl-
morpholin-3-on-4-yl)-benzoate with lithium hydroxide in THF and water.
Yield: 91 %

C12H12CINO, (269.68)

Rs value: 0.30 (silica gel; dichloromethane/ethanol = 9:1)

(e)  3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-y})-2-methoxy-ethyl}-4-

(5-methyl-morpholin-3-on-4-yl}-benzamide

Prepared analogously to Example 1f from 3-chloro-4-(5-methyl-morpholin-3-on-

4-yh-benzoic acid and (1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-
ethylamine with TBTU and TEA in DMF.
Yield: 28 %
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. (chlorine isotope) 5 (c

(a) -
3-chl or o-4-(3-di net hvl am no-pyrrolidin-1-yl)-benzonitr
ile 0.75 g (4.82 mml) 3-chl gg@~4-fl uoro-benzonitrile
together with 0.65 m (0.58 g, 5.06 mmol)

3-di met hyl am no-pyrrolidine in 12 mMl DWMF are conbi ned
with 231 15 ng (5.30 mmol) 55% sodi um hydri de

di spersion at anbient tenperature with stirring and-

@AeLCRN,eY, 9aT7 84yosphere. After stirring at anbient

tenperature for 3.5 h the reaction m xture i s poured

Mass spectiumand @act ed W TP4E7 MR (chlosingtigotapelr
0 NG -nt- - es are

AL R S e S i S
magnesi um sul phate and evaporated 20 down conpletely
i. vac.. Yield: 1.11 g (92 %9 Cfr3H 6CI N3 (249.74)

rum (MrH)+ = 250/252 (chlorine isotope) Rf
value: 0.42 (silica gel; petroleumether/ethyl acetate
= 1:1) 25 (b)

 3-atiiror-[@1-S)31-5-ablon- shbenzipidazol-2gi nethy 4y (dimeshyamino-

Bhrar SRR 1, 0 e 1o from

pyrrolidin-I-yr)-benzonitrile with 1I0-nolar sodi um
hydr oxi de solution and -187- ethanol. Yield: 27 %"
C13H17Cl N202 (268.74) Mass spg

S)-1-(5-chl oro- 1H benzi
i met hyl ani no- pyr kol i ;
anal ogously to E)&l;\ | e 1f grom
3-chl oro-4-(3-di net hyl am no- pyrrolidin-1-yl)-benzoic
acid and (1S)-1-(5-chloro-1H benzi m dazol -2-yl)- 1o
ethylamne with TBTU and TEA in DMF. Yield: 74 %

§4) ghBtohlorom-E3rditagtbslamino-pyrrolidin-1-yl)-benzonitrile

0.75 g (4.82 mmol) 3-chloro-4-fluoro-benzonitrile together with 0.65 ml (0.58 g,
5.06 mmol) 3~dimethyiamino-pyrrolidine in 12 ml DMF are combined with 231

mg (5.30 mmol) 55% sodium hydride dispersion at ambient temperature with
stirring and under an argon atmosphere. After stitring at ambient temperature
for 3.5 h the reaction mixture is poured into water and extracted with ethyl
acetate after thorough mixing. The combined organic phases are washed with
sat. sodium chloride solution, dried over magnesium sulphate and evaporated
down completely i. vac..

Yield: 1.11 g (92 %)

C13H16CIN3 (249.74)

Mass spectrum:  (M+H)" = 250/252 (chlorine isotope)

Rs value: 0.42 (silica gel; petroleum ether/ethyl acetate = 1:1)

(b)  3-chloro-4-(3-dimethylamino-pyrrolidin-1-yl}-benzoic acid

Prepared analogously to Example 13b from 3-chloro-4-(3-dimethylamino-
pyrrolidin-1-yl)-benzonitrile with 10-molar sodium hydroxide solution and
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C22H25C12N50 (446.37) Mass spectrum (MrH) + =
446/ 448/ 450 (chlorine isotope) | Rf value: 0.65
(silica gel; dichloronmethane/qggthanol = 8:2 + 0.5%
conc. 15 anmoni a sol ution) Exanple 113 N-[(1
S)-1-(5-chloro-1 '
H benzi m dazol - 2-yl )-ethyl]-4-(pyrazolidin-3-on-1-yl)-
3- 20 trifluoronethyl-benzamide 0 HI \ H-N /N, N/
ltigdnotO—-] CF3 (a) o
4- (pyrazolidin-3-on-1-yl)-3-trifluoronethyl-benzonitri
|\@e!g52z %0 g (5.29 nmol)

oronethyl benzonitrile are stirred
da {RAR:C, 248 T4 g (12.0 mol)
PasSspesriner t . (MuHYXi de +1268/271 OWBEnatisatopepnt
t enperature under an argon atnosphere for 35 mn and

- then 1.00 g (8.16 mmol)

[Hr8MiHL8 e hFimid a8 ol DM b i e d.

ren enperature 1or bo h

ey 22 ebidoflAeprs

r eact idimethiviaring-pwrabidin-¢o/ khenzagridesat . - - -

Frerpisd arelagarst £ ES oﬁﬁrﬁﬁf%ﬁéd—%%%@ﬁsﬁﬁiﬁﬁéed
inr%ﬂdww)rswzaw abid aRb gh's?;e L(Brshigvatydibeheithidarel-2-yl)-
conpletely’i. vac.. Yiel 58 g (43 %9 5 C1
wigpante MBQ’BI&J andJEAREBMRim  (M+H) + = 256 Rf

\ﬁ-ﬁ@ ﬁ%lﬁa@ﬁ‘%g ﬁ%{%ﬁhteod' chl or onet hane + 0. 5% conc.
b

CLAVGIANO ¢446.37)on- 1-vi ) - 3-tri fl uor onet hyl - benzoi ¢

acid 10 Prepare

:«Mew SPRLtI:3- d(Kth? yrg%u;g%m&a%xmch‘fonne iSO{Opm)
hya’ fid: 465 {silida aeaieAR el fand hBirbAomelss + 084 eonc.

ammonia so|utlon)

Example 113

| N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(pyrazolidin-3-on-1-yl)-3-

trifluoromethyl-benzamide

O
.
N N\@-cs
C)=</I’\l H
CF,

(a) 4-(Dvrazolidin—3-on-1-vI)—3-trif|uoromethvl-benzonitrile

1.00 g (5.29 mmol) 4-fluoro-3-trifluoromethyl-benzonitrile are stirred together
with 1.35 g (12.0 mmol) potassium-fert.-butoxide in 4 mi DMSO at ambient
temperature under an argon atmosphere for 35 min and then 1.00 g (8.16

mmol) pyrazolidin-3-on-hydrochloride in 3 ml DMSO are added. Afier stirring at

ambient temperature for 68 h the reaction mixture is poured into semisat.
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ethanol . Yield: 56 % Cf1HOF3N2C3 (274.20) 15 Rf
value: 0.60 (silica gel; dichloronethane/ethanol = 8:2
+ 0.5% acetic acid) (c) NfghgS)-1-(5-chloro-1
H benzi m dazol - 2-vl)-ethyl)-4-(pvrazolidin-3-on-1-
vl)-3-trifluoronethvl-benzam de Prepared anal ogously
to Exanple 1f fromthe 4-(pyrazolidin-3-on-1-yl)-3- 20
trfuoromet hyl -benzoic acid and (1 S)-1 -(5-chloro-1
sb&ienT tibAdE sblufiobilahd edtizictathiviie ety hcdiaiad) mwcarﬁ&ned
DVF. Yield: 12 % contam nated C20HL7Cl F3NSQ2 *
asgeoareginesh o) magaesiypsuphate a(‘ﬁ'lﬁHFPOFated down
orine isotope) 25 Rf value: 0.58 (silica
égﬁ'{pfégéla{ﬁ] [)Hromat hane/ net hanol = 8:2 + 0.5% conc.
¥iafond.88%p(43tdepn) - 189- Exanple 127 N-[(1
S) - I or m dazo[ 1, 2a] pyri di n-2-yl) - 3-net hyl - but
571)1]"-! 3%6%55 (m)rphol i n-3-on-4-yl)-benzamde 5 0 N

+
Ehasgsgelctrg (7- ch{lolﬂn |mda§o(1 2al pyridin-2-vl)-3-neth
ﬁf vbluey D A% (silica geﬁsil@loﬁ)rmthﬁne #)0. Eér €ondy @nynonla solution)
[1-(2-chl oro-acetyl)-3-nmethyl -butyl]-carbamate in 10
15 m of nethanol are conbi ned with 819 ng (6.37 nmol)

fopm aqpdraBlidihs-BiL1 dﬂ)d:setrmucmmntaﬁtbémnﬁaaa ure with
stirring and the mxture 1s refluxed for

Rrepared aaainuausbrioi Exaraple 13hfrerasi-ehlerg-4- (amiei/r%awmn
DU REb T BLAE G GRPRN Rofar\latlin AjaRHiue oILEEH aha"

t enper at ur e

ethanol.

Yield: 56 %

C11HgF3N203 (274.20)

Rs value: 0.60 (silica gel; dichloromethane/ethanol = 8:2 + 0.5% acetic acid) |

(¢)  N-(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(pyrazolidin-3-on-1-
vi)-3-trifluoromethyl-benzamide

Prepared analogously to Example 1f from the 4-(pyrazolidin-3-on-1-yl)-3-
trifluoromethyl-benzoic acid and (1S)-1+(5-chloro-1H-benzimidazol-2-yl)-
ethylamine with TBTU and TEA in DMF.

Yield: 12 %, contaminated

CxoH17CIF3N50; * 2 CF3COOH (679.88/451.83)

Mass spectrum:  (M+H)* = 4521454 (chlorine isotope)

R; value: 0.58 (silica gel; dichloromethane/methanol = 8:2 + 0. 5% conc.

ammonia solution)



it is extracted with dichl oronethane, the conbined
organi ¢ phases are dried 15 over sodi um sul phate and
evapor ated down conpletely iLqggac.. The residue is
~purified by chromatography on silica gel (eluting
gradi ent: dichl oronet hane/ et hanol = 100:0 -> 94:6).
Yield: 180 ny (8 %9 Cl7H24CI N3Q2 (337.85) 20 Mass
spectrum (MtH)' = 338/340 (chlorine isotope) Rf
By |eQQG1 (S|I|ca gel ; dichl oronet hane/ et hanol =

S) 1-(7- chI oro-im dazo( 1. 2al pyri di n-2-vi)-3- et hyl - but
SRS TR0 8AF  JaRRId DY PSR-y o0l -4

i(modehintini3-dalpyirbdinzatide ) - 3- met hyl - but yl ami ne with

trifluoroacetic acid-in—dichloronethane—yield:

quant. Cl12H16CIN3 * 2 CF3CO2H (465.78 / 237.73) -190-
Mass spectrum (MtH)' = 238/240 (¢hlorine isotope) (c)
N-111S)-1-(5-chloro-imdazofl, 2al pyridi n-2-vl)-3-nethy
| -butyll -3-nethyl -4- (rmrphin -4-yl)-benzam de

5 Prepared anal ogously tg 3 iff from

3-met hyl - 4- (nor phol i n- : F) RC acid and (1
S)-1 -(5-chloro-i a] pyri 'n-2- Yot 3- et hyl -
butylam ne with TEB nd|DIPEA in T i eld: quant.

C24H27Cl N403( 454. 9 1 Cass spectrum (MH)' =
455/ 457 (chl ori ne |sotope) Rf value: 0.54 (silica gel;
di chl or omet hane/ et hanol 9:1) The Exanpl es that

f

, lazol b
dess b?é mﬁf@rpfbutﬂﬁ @Bﬁfo%-aﬁ@(y%—ﬁ\éthyl@iﬁmlbﬁrdamate in
15 ml of methano! are combined with 819 mg (6.37 mmol) 2-amino-4-chloro-
pyridine at ambient temperature with stirring and the mixture is refluxed for 3
days. After evaporation i. vac. the residue is combined with 5% sodium |
hydrogen carbonate solution and stirred for 20 h at ambient temperature. Then
it is extracted with dichloromethane, the combined organic phases are dried
over sodium sulphate and evaporated down completely i. vac.. The residue is
purified by chromatography on silica gel (eluting gradient:
dichloromethane/ethanol = 100:0 -> 94:6).

Yield: 180 mg (8 %)

C47H24CIN30, (337.85)

Mass spectrum:  (M+H)" = 338/340 (chlorine isotope)

R; value: 0.61 (silica gel; dichloromethane/ethanol = 9:1)

(b)  (1S8)-1-(7-chloro-imidazo[1,2alpyridin-2-yh-3-methyl-butylamine
Prepared analogously to Example 1g from (1S)-N-Boc-1-(7-chloro-
imidazo[1,2a]pyridin-2-y1)-3-methyl-butylamine with trifluoroacetic acid in

dichloromethane.
Yield: quant.
C12H16CIN3 * 2 CF2CO,H (465.78 / 237.73)
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Dry anpoul e containing 75 ng of active substance per
10 M 20 Conposition: Active substance 75.0 ny
Mannitol 50.0 ng water for _iqggaections ad 10.0 m 25
Preparation: Active substance and mannitol are

di ssolved in water. After packaging the solution is
freeze-dried. To produce the solution ready for use
for injections, the 30 product is dissolved in water.
s sedtdundy Y avipByt e coatagri4uy cBrime isbtope) i ve
substance per 2 m -191 tl EI 5 NOT FURNI SHED UPON
FILING -192- Exanple I'V Tabl et contalnlng 350 ng of

gg)g' vy g“i &z;g ;_sgaqugé-mgg {30 8thyl-4-
80.0 mor;ﬁlﬁblln%lomw-w_banzam:deione 30.0 rTg F (5)
'\Ié‘%ggaerseldugaslégg&s y to éxamnpe ‘?fofrom SWHIethy? 4- m pf'nofn -on-4—y|)—
benzoic acid and (1S)-1+5-chloro-imidazo[1,2a]pyridin-2-yl)-3-methyl-
butylamine with TBTU and DIPEA in THF.

Yield: quant.
Ca4H27CIN4O3 (454.95)
Mass spectrum:  (M+H)" = 455/457 (chlorine isotope)

R; value: 0.54 (silica gel; dichloromethane/ethanol = 9:1)

The Examples that follow describe the preparation of some pharmaceutical
formulations which contain as-active substance any desired compound of

general formula |

Example |

Dry ampoule containing 75 mg of active substance pér 10 mi

Composition:

Active substance 75.0 mg
Mannitol 50.0 mg
water for injections ad 10.0 mi
Preparation:

Active substance and mannitol are dissolved in water. After packaging the
solution is freeze-dried. To produce the solution ready for use for injections, the
product is dissolved in watet.

Example li

Dry ampoule containing 35 mg of active substance per 2 mi



L.

(1), (2) and (3) are m xed together and granul ated

W th an aqueous solution of (4). (5) is added to the
dried granul ated material. Efqgm-this mxture tablets .
are pressed, biplanar, faceted on both sides and with
a dividing notch on one side. D aneter of the
tablets: 12 mm 20 Exanple V Capsul es containing 50 ng
of active substance Conposition: 25 (1) Active
substance 50.0 ng (2) Dried nmaize starch 58.0 ng (3)
Powdered | actose 50.0 ng (4) Magnesium stearate 2.0
mu 30 160.0 ng Preparation: (1) is triturated with
(3). This trituration is added to the m xture of (2)
and (4) wth vigorous m xing. 35 -193- This powder

m xture i s packed into size 3 hard gel ati ne capsul es
in a capsule filling machine. Exanple VI 5 Capsul es

.containing 350 ng of active substance Conposition:

(1) Active substangsTFRIRNISHEDAPORFIPINGD i ze

starch 46.0 ng (3) Powdered l[actose 30.0 nmg (4)

Magnesi um stearate 4.0 ny 430.0 ny
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15

15 Preparation: (1) is triturated with (3). This
trituration is added to the m xture of (2) and (4)

Wi th vigorous mxing. This peugler m xture i s packed
into size 0 hard gel atine capsules in a capsule 20
filling machine. Exanple VII Suppositories containing
100 ng of active substance 25 1 suppository contains:
Active substance 100.0 ng Pol yethyl enegl ycol (MW
1500) " 600.0 ng Pol yet hyl enegl ycol (MW 6000) 460.0
ng Pol yet hyl enesor bi tan nonostearate 840.0 ng 30
2,000.0 ng Preparation: The pol yethyl eneglycol is

%L‘% gg hpoet her with pol yet hyl enesorbitan
ate. At 40C the ground active substance is
: [ ' melt. It is cooled
?gﬂ%gg&@%gﬁt%grsggngﬁg&il (e} Btsllﬂzﬁ‘/ﬁé(:éﬁi Il ed suppository
nmoul ds. -194- Patent Clainms 1. Substituted carboxylic

aonthaaigies of general formula OR3 R4z RNB / R6
A R1 0) wherein '

(1) Active substance 350.0 mg
(2) Lactose 136.0 mg
(3) Maize starch 80.0 mg
(4) Polyvinylpyrrolidone 30.0 mg
(5) Magnesium stearate 4.0 mg

600.0 mg
Preparation:

(1), (2) and (3) are mixed toge:ther and granulated with an aqueous solution of
(4). (5) is added to the dried granulated material. From this mixture tablets are
pressed, biplanar, faceted on both sides and with a dividing notch on one side.

20

25

30

35

Diameter of the tablets: 12 mm.

Example V

Capsules containing 50 mg of active substance

Composition:

(1) Active substance 50.0 mg

(2) Dried maize starch 58.0 mg

(3) Powdered lactose ' 50.0 mg

{4) Magnesium stearate 2.0 mg
' 160.0 mg

Preparation:

(1) is triturated with (3). This trituration is added to the mixture of (2) and (4)
with vigorous mixing. ' :
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roup of general formula 10 fia ~ (R~)m

enotes a g
(R)YmMm(R)mN.. sbi YRb ORNNRb OOR6b O
(RB3A)m (R~)msa ~N~-NN O Cegz_(R)mN s RsbiN O Rsb
IO Rsn (R~)m: (O)m: (R6a N 10 NnrN <O N_Rsb rO
[

Rsb O or Re6b O 15 wherein m denotes the nunber 1 or

-2, R6a independently of one another denotes a

hydrogen, fluorine, chlorine or 20 brom ne atomor a

- . r. 1 . - 1 . .
ThSRA " O 5% R SRS Bipics i capul
Giling madhineuri nocar bonyl, di- (G _3-al kyl) -ani nocar bonyl
or G _3-al kyl carbonyl am no group and R6b

l ndegfﬁgfntly of one another may be a hydrogen atom a
, 5 Cl4-al kyl carbonyl, Cl4-al kyl oxycar bonyl
d - 3-al kvl sul nyl .qr | he proviso that
Crnsti® BoiinR Mo EB sebbelion ™, o™ henber ed

groups A the heteroatons optionally introduced as

%sttiﬁtﬁ-ﬁts are not separated from

{1) Active substance 350.0 mg
(2) Dried maize starch 46.0 mg
(3) Powdered lactose 30.0 mg
(4) Magnesium stearate 4.0 mg

430.0 mg
Preparation:

(1) is triturated with (3). This trituration is added to the mixture of (2) and (4)
with vigorous mixing.

This powder mixture is packed into size 0 hard gelatine capsules in a capsule
filling machine. | ‘

Example VII

Suppositories containing 100 mg of active substance

1 suppository contains:
Active substance 100.0 mg
Polyethylenegiycol (M.W. 1500) 600.0 mg
Polyethyleneglycol (M.W. 6000) 460.0 mg

Polyethylenesorbitan monostearate _840.0 mg
2,000.0 mg

Preparation:

The polyethyleneglycol is melted together with polyethylenesorbitan
monostearate. At 40°C the ground active substance is homogeneously
dispersed in the melt. It is cooled to 38°C and poured into slightly chilled

suppository moulds.



10 anot her heteroatom by precisely one carbon atom or
a group of general fornula (Rse)m (R6am (R6a) m (R6a) m
CXi &~ ( Y~ mN (Rea) (R®#)- (Réa) \ (RGa)m m N m
1 xi ~X XZ OR6b.o 15 (Réa)m (R&)m (R6)CN (R6a)m N

Co N " xz~0 XZ 2 (0)m(R6% (R6a)m ~ NN~ n\ ,X
Xs"N-Rfib R6b~N~.S (Rea) (R6e)m m~; (RGaymrN N
N RGb NX X6 R6b XI / o (Réa) (R6a) m; (Rea )mm
AN NN X L~ \{\ "N RePat@ntClaipis X6 N N O Rb
R6b' -196-
1. Substituted carboxylic acid amides of general formuta
, o R R
R
N B
e
A
1
5 R ()
wherein
A denotes a group of general formula
10
R™),,
(R™),. (R™), N
(R™) ' \ o
mﬁ :N - N—Ss N R® NTN‘
\ Rsb/ \(\j o , o R o
. R
- N
NS S G
I?I/S\EO Rsb/ \”AO I\( 0
R® o] , R
R} R, . n -
N }\< ;N' N’
R® o or R® ©
15  wherein

m denotes the number 1 or 2,

R% independently of one another denotes a hydrogen, fluorine, chlorine or

20  bromine atom or a C43-alkyl, hydroxy, amino, Css-alkylamino, di-(C4.z-alkyl)-
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15

Xs (R~) RGbNm .. X or wherein 5 mdenotes the
nunmber 1 or 2, X1 denotes an oxygen atomor a
nmet hyl ene, -NRsb-, carbonyl -d95sul phonyl group, 10 XZ
denot es an oxygen atom or a -NRsb group, X3 denotes a
nmet hyl ene, carbonyl or sul phonyl group, X4 denotes an
oxygen or sul phur atom a -NR 6b or carbonyl group,
15 | X5 denotes a carbonyl or sul phonyl group, X6
@@mooeammoqaxwénh Gt oatkylamingeaboay!, dielChystalind)-gmingsarbonyl or
te X , sul phur atomor a -NR 6b
S? kﬁgi@’&%ﬁ@?@§9§9ﬁé?ﬁ9|ene or carbonyl group, X9
denotes a -NR 6b or carbonyl group, 25 X10 denotes a

%kphlnyl or sul phonyl group and Rsa i ndependently of
&he indriandenty abeee anather sisnbe A hydregan alon). ¢r Cnealipt,

%ﬂ%lgﬁﬁéﬂ[@@[) b‘“‘mﬂfﬂ{‘%wi I&;‘ @V%?ﬂgﬂ%ﬁ%yl group, with the

provies tidtonyl , C1_3- al kyl anmi nocar bonyl ,
i-(CL. 3-al kyl) -197- am nocar bonyl or
Cl. 3-al kyl carbonyl am no group and Rsb i ndependently of
oneinARgldidvednithed dttinaca 5atc9mmé\n5éreﬁ@bwb A the
Cl14- al kyl car bonyl ,” Cl4-al koxycar bonyl
C1- Beter¢atbmsl cmiionylly gm@dpped\naslstbabtueatqmrem@ sepheated from

another heteroatom by precisely one carbon atom, or

a group of general formula

a (R™), N
R®)_ (R™),,
N E/ :rs\l1 ii_l” XZ\N/KO
(\ % X o oo
R™), (R™)n R N (R™),,
N N N
C’J*o C(")Qo / ngo ’(1\/;(3
R™. . (R™), . R™,
TN N ﬁ(\N
el % r'q N J
x5' \Rﬁb RSb/ \XS

N—x°
R x? , o) ,
(Rﬁa)m . ( Raa)m . (RSa)m
N N N
xf(\ }q.hRsb ] ) Xsf(\ X
\—( N N—"
0 Rsn’ Rsn"
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SI in the above-nentioned substituted 5- to 7-nenbered
groups A the heteroatons optionally introduced as
substituents are not separatgggf-rom anot her

het er oat om by preci sely one carbon atom 10 Rl denotes
a hydrogen, fluorine, chlorine or bromne atom a Cl1
3-al kyl group wherein the hydrogen atons may be
wholly or partly replaced by fluorine atons, a

C2_3-al kenyl, C2.3rhkynyl,, nitro, amino, CL.3-alkoxy,
a nmono-, di- or triflAdo lhethoxy gronfq 15 R2 denotes
a hydrogen, fluor“g_*NchI ine or bro pmor a
Cl.3-al kyl group, R3 otes a hydrogegwatonl a
C2- 3-al kenyl or C2. 3-al kynyl groyp or a Stwarght -

chain or branched C1.6-al kyl group wherein the

hydr ogen atons nay be wholly 20 or partly replaced by
quorlne atons, and which is optionally substituted by
ywherein, i | e, hydroxy, a Cl_5-al kyl oxy group wherein the.
hydrogen atons may be wholly or partly replaced by
fluorine atons, an allyl oxy, propargyl oxy, benzyl oxy,
C1_ss-denicjesctinebuumberxy or €1. 5- al kyl oxycar bonyl oxy,

car boxy- Cl. 3-al kyl - oxy,

Cl. 5-al kyl oxycar bonyl - C1. 3-al kyl oxy,

CLl_%' abhotbeancyben e dea misEyiés, ONRES, carbonyl or sulphonyl
Cl. 3-al kyl sul phanyl, C1_ aIkyIsquhlnyI,
C1_@ogpkyl sul phonyl ,

Cl. 3-al kyl car bonyl am no- Cl. 3- al kyl sul phanyl,

- Cl1. 3-al kyl carbonyl am no- C1. 3-al kyl sul phi nyI

Cl. %% abhotes antuxygeatom-atla 3NRPkglosipl phonyl , car boxy,
Cl. 3-al kyl oxycar bonyl, allyl oxycarbonyl,
propar gyl oxycar bonyl, benzyloxycarbonyl

ST SYABERS énd] LA 2SI oroup

C3 6 cycl oal kyl enei m nocar bonyl , am nosul phonyl ,
Cl. | am nosul

e L Sies TS g %I#M@qm @B—Ng(&’ or carbonyl group,

cycl oal kyl enei ni nosul phonyl , am no, Cl-3-al kylam no,
)g £1_3- al kyl)-am no, u -198-
@en@te@armhgmxdrﬂrﬁ@lpl"@ﬂybgr@ww sul phonyl ani no,
N-(Cl 3-al kyl sul phonyl ) -

X® denotes an oxygen atom, a —-NR® or methylene group,

X" denotes an oxygen or sulphur atom or a —-NR® group,

X® denotes a methylene or carbonyl group,

X® denotes a —NR® or carbonyl group,

X* denotes a sulplhinyl or sulphonyl group and

R® independently of one another denote a hydrogen, fluorine, chlorine or

bromine atom or a Cy.3-alkyl, hydroxy, amino, Ci.s-alkylamino, di-{C.z-alkyl)-
amino, aminocarbonyl, C4.z-alkylaminocarbonyl, di—(C1-3-a|kyl)¥
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: het eroar

Cl_3-al kyl am no, C3.6-cycl oal kyl car bonyl am no,

am nocar bonyl am no, C1. 3-al kyl ami nocar bonyl ani no,
- (Cl. 3-al kyl' ) -am nocarbonyhgpino, a 4- to 7-

menber ed cycl oal kyl enei m nocar bonyl am no,

benzyl oxycar bonyl am no, 5 phenyl carbonyl am no or

. guani di no group, a carboxy, am nocarbonyl,

Cl. 4- al kyl am nocar bonyl, C3. 6-cycl oal kyl am no-
cardiﬁmbarbdmy(&rlcsg-a!klytda}b@rmlmmarg:ouy land

Cl4- al koxycar bonyl, C4-6- cycl oal kyl enei m nocar bonyl
group 10 a phenyl or heteroaryl

!ﬁ@éﬁ?ﬂé&lﬂﬁ)f ﬁﬂélal%kherrm q?yg?’o%&éﬂon‘?ra Cﬁ%—ﬁ(ljk_yl,

roup I onal’l

or Qafglkybatticnyt, @u-aitkdnkge:apﬂsmwj br Gn_s-aligisripleom! gnmige twith the
by fl uori ne chlorine or bromne atons, Cl.3-alkyl,
amiBVIso hats_ 1 kyl ami no, di - (CL- 3-al kyl ) - ani no,
hydr oxy, Cl4-al kyl oxy, mono-, di- or 15
trifluoronethoxy, benzyloxy, carboxy-Cl. 3-al kyl oxy,
C1_3- il thglaboyeampotigned sbstituted p ¢xx7 -membered groups A the
?:rln_ go§%$%§b1 C&pt%n%klﬁ’rltpc?%ceg ]as su% Meﬂ@ SRRt s%%“ated from
i - (Ganéthal h&‘te)roﬁm‘rﬂﬁf@!‘étﬁééli/ oﬁés&rlﬁirkaﬁloﬂxy, a 4- to
y

7- menbered cycl oal kyl enei m nocar bonyl - C1. 3- al koxy,
car boxy, C1. 3- aIkonxycarbonyI or

Eldé n_g{e@’é ﬂg@ffb@om y(%@@é%logfn?‘b‘? bréMire Fort, % Cqa-alkyl group

ered ["enel m no,

Wel"eialtl’v(e/hy(ﬁbganfdttkmh may be whoIIy or partly replaced by fluorine atoms,
cycl no Cl,3-alk roup wherein in, the

|
a1 BBy pltien BMGP op Ak R peh MARos oy an
trmldbfcg'f‘gﬂlﬁgxg@%wal |y substituted by a Cl. 3-al kyl or

bonyl group or by an oxygen atom and
wher ein addltl onal ly a 25 net hyl ene group adj acent to

b Sispolria budiogpfudine, SRERé cbuShyrd oot Bo sk arowe

sul phonyl group, with the proviso that a

W%Cl oal kyl enei m no group_as herei nbefore defined
@eaDW&%ydrﬁiﬁn@@@n atlormalieryl 98 fasAlieny srmtraka straight-

B 5y Mgl S8l 00 B PR PAC AL iy unoty
or parily replaced by quorlne atoms, and which is optionally substltuted bya
nitrile, hydroxy, a Cy.s-alkyloxy group wherein the hydrogen atoms may be
wholly or partly replaced by fluorine atoms, an allyloxy, propargyloxy,
benzyloxy, Ci.s-alkylcarbonyloxy, Ci.s-alkyloxycarbonyloxy, carboxy-Ci.z-alkyl-
oxy, Cs.s-alkyloxycarbonyl-C4_s-alkyloxy, C.g-atkyloxycarbonylamino, mercapto,
Cis-alkylsulphanyl, C4.s-alkylsulphinyl, Cq.3-alkyisulphonyl,
Cs-alkylcarbonylamino-C1.3-alkylsulphanyl, Cy_s-alkylcarbonylamino-
Ci-s-alkylsulphinyl, Cqs-alkylcarbonylamino-C4_z-alkylsuiphonyl, carboxy,
C1s-alkyloxycarbonyl, allyloxycarbonyl, propargyloxycarbonyl,
benzyloxycarbonyl, aminocarbonyl, C.z-alkylaminocarbonyt, di-(C1.3-alkyl)-
aminocarbonyl, Cs.s-cycloalkyleneiminocarbonyl, aminosulphonyl,
Cj.s-alkylaminosulphonyl, di-(Cz-alkyl)-aminosulphonyl, Csz6-
cycloalkyleneiminosulphonyl, amino, C4_3-alkylamino, di-(C4-3-alkyl)-amino,
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-199- R3 and R4 together with the carbon atomto which
they are bound, denote a C3 _7-cycloal kyl group, while
one of the net hyI ene groups ofgghe C3_7-cycl oal kyl
group may be replaced by an imno, G _3-al kyl i m no,
acylimno or sul phonylinmno group, R5 denotes a
hydrogen atom or a C1. 3-al kyl group, B denotes a
group of formula 10 HHH _~ ~N tRe) (Ra%n ~~ i

(CRYalkylchrodmyariing, B, Qlalkjlsmmrﬂﬂlmitﬁ: N@e‘%lkﬂsﬂlbhonyl)
nunber | or 2, R7 denotes b/adro gen atom or

&1—3auswmln0h9as nyoal&vlcetbmy rIRG C ATIAsgFbonylamino,
Pkgfaggﬁggﬁbﬁﬁklﬁgﬁ%gﬂ gc%ﬁ E’@)@ﬁgbo%la’;‘mﬁb k¥4 10 7-

i mdnﬂnereﬂa nyctlga!kfrleoammaocmbenyldﬂnm ehenzliylokyogrbonylamino,

fluork] | ori ne, ym ne or iodine atom a
'@H}?Waé]’ NP YEOYR G ogen atons may  be

whol |y or partly repl aced by fluorine atons, a

C2. 3-al kenyl or C2.3-al kynyl droxy, G _3-al koxy,

ta canb@esy,oammwapborwinGna—a!hyiaﬁmmaréomyh Ces-gydaplkylamino-

by AP MR F DA G IR Cere

ds/clodikylemsimisodapediyl grcm:gﬁocycl ic 5- or 6-nenbered

het eroaryl group, while -200-

a phenyl or heteroaryl, phenylcarbonyl-C4_s-alkyl, phenyl-C4_s-alkyl or heteroaryl-
C1-s-alkyl group which is optionally mono- or polysubstituted in the phenyl or
heteroaryl moiety by fluorine, chiorine or bromine atoms, C4.3-alkyl, amino,
C1-s-alkylamino, di-(C1.z-alkyl)-amino, hydroxy, Ci.s-alkyloxy, mono-, di- or
trifluoromethoxy, benzyloxy, carboxy-C,.s-alkyloxy, C,.3-alkyloxycarbonyl-
Ciz-alkyloxy, aminocarbonyl-C.z-alkyloxy, C4.3-alkylaminocarbonyl-
C1.3-alkyloxy, di-(C+.3-alkyl}-aminocarbonyl-C.s-alkyloxy, a 4- to 7-membered
cycloalkyleneiminocarbonyl-C4_s-alkoxy, carboxy, C.s-alkyloxycarbonyl or
Cis-alkkyloxycarbonylamino group,

a 3- to 7-membered cycloalkyl, cycloalkyleneimino, cycloalkyl-Cq_s-alkyl or
cycloalkyleneimino-C4.3-alky! group wherein in the cyclic moiety a methylene
group may be replaced by an -NH- group optionally substituted by a C4.s-alkyl or
Cis-alkylcarbonyl group or by an oxygen atom and wherein additionally a
methylene group adjacent to the -NH-, -N(C1.3-alkylcarbonyl)- or -N(C,s-alkyl)-
group may be replaced in each case by a carbenyl or sulphonyl group, with the
proviso that a cycloalkyleneimino group as hereinbefore defined wherein two
nitrogen atoms are separated from one another by precisely one -CH»- group is

excluded,

R* denotes a hydrogen atom or a Cys-alkyl group or
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the 6-nenbered heteroaryl group contains one, two or

three nitrogen atoms and the 5-nenbered heteroaryl

group contains an imno groupiggptionally 5

substituted by a O _3-al kyl, phenyl or

phenyl - C1. 3-al kyl group, an oxygen or sul phur atom or

an imno group optionally substituted by a Cl_3-al kyl,

phenyl, anmino- C2_3-al kyl, Cl_3-al kyl ami no- C2. 3-al kyl ,

> 421 RS tadddpb) wahﬁmmeﬁmo&aibh’yio which theyoarelifound, denote a
cycl oal kyl enei m no-C1_3-al kyl or

d%%ﬁ?“ﬁ@ggﬁiéPHQNNﬁﬁbup or an } oxygen or sul phur

atom and additionally a nitrogen atomor an imno

group optionally substituted by a C _3-al kyl or

pheryle ¢ the-métkylenegroups ahithet Gor-oyclealkdagroup nayebe replaced

Cubdh 21 P, Rl A5 b ATRBENRIRD Houg.on

a Cl_3-al kyl, hydroxy, Cl 3-al kyl oxy group, am no,
15_3 alkylamno 3-al kyl)-am no or
@qﬁ@s@dvmmmaiﬂnh@rgr%mal 'BEPf used to the
above nment i oned nonocyclic heteroaryl groups via two
adj acent carbon atonms 20 and the bond is effected via
8B dehotegengatuprofdornaulaar bon at om of the heterocyclic
noi ety or a fused-on phenyl ring, while the al kyl and
al koxy groups contained in the above-nenti oned
definitions 25 which have nBre than two carboniatons
may, unle

branche n he previjogs
nentioﬁgae R%“ exanpl
dialkylaﬁr r oups, dentical or dirtferlent,
30 and the hydrogen ,atons ofHthe netdryl or ethylH
groups contained in the foregoing definitions may be

wholly or partly replaced by fluorine atons, -201- the
tAdefers, the enantioners, the diastereoners, the

m xtures thereof and the salts thereof.

n denotes the number 1 or 2,

R? denotes a hydrogen atom or a Cy.3-alkyl, hydroxy, C1_5~alkyloxycarbonyl,
carboxy-C1.3-alkyl, Cy.3-alkyloxycarbonyl-C4.3-alkyl, amino or Cq.z-alkylamino
group and

R® independently of one another denote a hydrogen, fluorine, chlorine,
bromine or iodine atom, a Cy.3-alkyl group wherein the hydrogen atoms may
be wholly or partly replaced by fluorine atoms, a Co3-alkenyl or Ca.s-alkynyl,
a hydroxy, C,.3-alkoxy, trifluoromethoxy, amino, nitro or nitrile group,

while, unless otherwise stated, by the term "heteroaryl group” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered
heteroaryl group, while
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2. Substituted carboxylic acid am des of general
formula | according to 5 claiml, wherein A denotes a
group of general formula RsaggR 6a )m (R-)mIR-~m rN
NS N Rae N3\ O3N OO Rfibi 1/\O O O R6b R6b 0
(Rs% N OrN'" NSO SAOOG6b qfib 6b 10 RRor RO

~wherein mdenotes the nunber 1 or 2, R6a independently
~of one another denote a hydrogen or fluorine atom a

15 fHe Sn#driéredheieayyl grolip Bontainsordl, yb aiithree nitrogen atoms
di - (CL. 3-al kyl )-am no, am nocar bonyl ,

c _8né| kyl am nocar bonyl, di-(d _3-al kyl)-ani nocar bonyl

or Cl_3-al kyl carbonyl am no group and R6b

i ndependently of one another nay be a hydrogen atom a
Clitha 16tmenitieréd_heterdarlyt sgrbapy tont@ihsd -anl Kimina agrbopy bptionally

or Cl 3-al kyl sul phonyl group, with the Vi so t hat

"h swtiged i s on. Smsst etpber EAvh@hoe: aa orgen or
groé'lﬁlPhﬁrétBﬁ'n ofeteroatons optionally introduced as
substltuents are not separated from 25 another

het eroat om by precisely one carbon atom or a group of
| f la -202- (R {Rr% (R R6 N, X ~ .
?;ggg‘ﬁ*"?'ﬂ%;%m W]naﬁy e@&b@t:‘u@éc{o Byeg”b(«,.g-a yT pheny?f amino-
C,s-alkyl, Cq3-alkylamino-C,.s-alkyl, di-{Cq3-alkyl)-amino-Cy3-alkyl, a 4- to
7-membered cycloalkyleneimino-Cys-alkyl or phenyl-C4s-alkyl group or an
oxygen or sulphur atom and additionally a nitrogen atom or

- an imino group optionally substituted by a Cis-alkyl or phenyl-C; s-alkyl
group and two or three nitrogen atoms, '

and moreover a phenyl ring optionally substituted by a fluorine, chlorine or
bromine atom, a C4.3-alkyi, hydroxy, Cs-s-alkyloxy group, amino, C4_s-alkylamino,
di-(Cy.3-alkyl}-amino or Cs.¢-cycloalkyleneimino group may be fused to the
above-mentioned monocyclic heteroaryl groups via two adjacent carbon atoms

and the bond is effected via a nitrogen atom or a carbon atom of the

heterocyclic moiety or a fused-on phenyl ring,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fiuorine atoms,
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i (Rea)m (Réa)m (Rea)C 0 X NO sb Xz (Rsa )m (Rea)
(Rea)m N N-'" ~N- XO Xa\/X3 X\ ,x E5, ~/ (Rea)m
(Rsa) . '- m 6 (Rea)m N, N No¥p\.N-)s R6bN /9 ~~XS
R6bl or o wherein 10 m denotes the nunmber 1 or 2, X1
denot.es a net hyl ene, -NRsb-, carbonyl or sul phonyl
group, X2 denotes an oxygen atomor a -NR 6b group,

15 X3 denotes a nethyl ene, carbonyl or sul phonyl
SHeotatodrsy eoeRsntivmersy trdiastebed by, ted miRtures-thBsdof and the
or carbonyl group, 20 X5 denotes a carbonyl or
satpRergof. gr oup, -203- X8 denotes a carbonyl group, X9
denotes a carbonyl group, 5 R6a independently of one
anot her denote a hydrogen or fluorine atom a

2. Substituted carboxylic acid amides of general formula | according to

claim 1, wherein

A denotes a group of general formula

Ba m - m -
(R )?(\N . (R*), E\w’,- R(\N"
. N
I I /S-:'.".o Sb/N
ﬁh/NmS\FO ji\N N 6b r1\I¢sb \\0 R ©
R o! o) R™ R o)
(Rﬁa)m (RSa)m P (Rb‘a)m
N N N
1.0 / ) z(\
S<o S<0 (o
Rﬁb N\Rsb or Rﬁb}\l 0

wherein m denotes the number 1 or 2,

R® independently of one another denote a hydrogen or fluorine atom, a
Cy.3-alkyl, hydroxy, amino, Cq.3-alkylamino, di-{C4.3-atkyl}-amino, aminocarbonyl,
Ci-z-alkylaminocarbonyl, di-{Cq-s-alkyl)-aminocarbonyl or
Ci.z-alkylcarbonylamino group and

R® independently of one another may be a hydrogen atom, a Cq4-alkyl,
Ci4-alkylcarbonyl, Cy4-alkoxycarbonyl or Cq_s-atkylsulphonyl group, with the

proviso that
in the above-mentioned substituted 5- to 7-membered groups A the
hetercatoms optionally introduced as substituents are not separated from

another heteroatom by precisely one carbon atom, or

a group of general formula
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CI _3-alkyl, hydroxy, am no, Cl_3-alkylam no,
-(Ci _3- aI kyl)-am no, am nocarbonyl,
Ci _3-al kyl am nocar bonyl, di ~(2@2-3-al kyl ) - am nocar bony!l

- or CI_3- al kyl car bonyl am' no group and 10 R6b

i ndependently of one another nmay be a hydrogen atom a
Cl g-al kyl, Ci-4-alkylcarbonyl, Cl -al koxycarbonyl or
G _3-al kyl sul phonyl group, with the proviso that in

t he above-nentioned substituted 5- to 7-nenbered
cyclic groups A 15 the heteroatons introduced as,
subgfytuents are HBl.separ at ed f (R, _another  Ra -
het er 0: by preC|se dne car bon odf Rl denote a'h
hydr ogén.f | uori ne, xl ne or bro 'atom a X
Cl_3-al kyl group mhereln the hydrogen atons may be
whol |y or par&%%)replaced by ;Iuorlne atongfa 20 a

C2. 3-al kenyl, aIkynyI Rk am no, \KOXY,
a nono-, di- or r| Luoroneth X &roup, R2 depofes a
hydrogen, fl uori ¢hlorine o i ne atom or

G _3-al kyl group, 25 R3 denotes a C2: 3- al kenyl d
C2. 3-al kynyl (@#oup or a strai ght-chain or branched C1

-al kyl group vvh@ 1he hydrogen at ons rrgi e vvhoIIy
an

or partly repla ed y fluo toFrs

optionally sub W\ﬁ by anifrife hydr oxyf
Cl_5-al kyl oxy grquB wherein th 'g}ﬁ ogen ato Be
whol Iy or partly replaaced by fl uor| me atons, an '

al |yl oxy, prog&;gyl oxy benz¥ oxy, Cl_5-al Iﬁgl 30
bl

car bonyl oxy, yI oxycd ox,y
car boxy-Cl _3-al kyl o Cl 5-al K\N

car bonyl - C1_3- al gxy, Cl_8- afky,bn{ycar bony?da\__né1
mercapto, Cl_3-al kyl sul'phanyl Cl- 3-al kyl sul ph| nyl

Cl_3-al kyl sul phonyl, - 204

G _3-al kyl car(E@pyl ani no-d a(?ey# phanyl .
G _3-al kyl carboff ho- C1_3-al kylisul phi n

Ci _3-al kyl car borfyl arti;no- C1_3- aI I phony c§/_r_bo)§y,
Cl_3-al kyl oxycar y‘F al |yl o§¥car bonyl ,

propargyloxycarb yl, ’benzyloxycarboﬁyl
am nocar bonyl, Cl _3- al kyl am nocar bonyl ,
i-(C, _3-al kyI ) 5 am nocar bonyl ,
@hedeinycl oal kyl enei mi nocar bonyl, am nosul phonyl ,
Cl_3-al kyl am nosul phonyl ,
i -(G _3-al kyl)-am nosul phonyl, C3. 6-
m denotes the number 1 or 2,

X' denotes a methylene, -NR®-, carbonyl or sulphonyl group,

X2 denotes an oxygen atom or a —NR® group,

X3 denotes a methylene, carbonyl or sulphonyl group,

X* denotes an oxygen or sulphur atom, a ~NR® or carbonyi group,

X® denotes a carbonyl or sulphonyl group,
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cycl oal kyl enei m nosul phonyl, am no, Cl1_3-al kyI am no,
-(G _3-alkyl)-amno, G 5 al kyl car bonyl am no,
Cl. 3-al kyl sul phonyl am no, N-(@a 3- al kyl sul phonyl ) -
Cl_3-al kyl am no, C3.6-cycl oal kyl car bonyl am no,
arri nocar bonyl am no, 10 Cy3-al kyl am nocar bonyl am no,
- (G -3-al kyl ) - am nocar bonyl am no, a 4- to 7-
rrerrbered cycl oal kyl enei mi nocar bonyl an no,
benX%ewqtearderbbaWQToup, phenyl car bonyl ani no or
guani di no group, a car boxy, am nocar bonyl ,
C 4- al kyl am nocar bonyl , - 6-cycl oal kyl am' no- 15
car D [ am nocar bonyl ,
X Bféb%tgsgaéﬁboﬁylaérwbz cycl oal kyl enei m nocar bonyl
group, a phenyl or heteroaryl,

Phegul £acLoml el e PRSIN 2 Pahi i afipe e
or @rp!, mybwdwye@muﬁo tdxe_v, BIRGRYAING! diZC, Refignpamito,

nmoi ety b [F'uori'ne, chlorine or bromi ne at ons
C gnmqoyrbormln %-alkyjangngq:a(pp@yh dio(C1 3~alkyl)—amlnocarbonyl or

85?3%# u@n% Rl%@vxyp%@énzﬁ oiyél kyl oxy, mono-,

car boxy- C1_3-al kyl oxy, G _3-al kyl oxycarbonyl -
CI Sbalné %%@%W%o rlrgggg Y abyé'ogen atom, a Cys-alkyl,
" he g?ai%éﬁeﬂ AR aeenorb ALK ngRybrodg wit the

-carﬂmmsp tGat 3- aI kyI oxycar bonyl or

A _3-al kyl oxycarbonyl ami no group, a 3- to 7-nenbered
cycl oal kyl, cycl oal kyl enei mi no, cycl oal kyl -d - 3-al kyl

or CYrﬁ?ﬂﬁaéMeeﬁ@nﬂbﬁéd Substitalcldyd- 16 Woﬁﬁn%t@é@ b?cllcrgrbl]ﬁs A

cyclic noiety a nmethylene 30 group be replaced

a - NHthg h@tgﬁoaipm%tnﬁpdyceﬁm%substttuanlwra nei sspzalar@d fr©r|n
O 52 Atk HebaRul o Y thegbeDorigsyagiygl o and

wher ei’n 1 Ona ["ene grou jacent to
the -NH, -N(Cl_3-al kyl carbonyl)- or -N(Cl_3-al kyl)

b el b SRR S o S o
I
GG SR AN 8 AN G RS ore s
aroifrelkenyl, Poaaillgmiyy nitne, andiFAR; CgsallwxXysa nomd-udiedr 5

trifluoromethoxy group,
R? denotes a hydrogen, fluorine, chlorine or bromine atom or a C.s-alkyl group,

R® denotes a Cas-alkenyl or Co.3-alkynyl group or a straight-chain or branched
C,.¢-alkyl group wherein the hydrogen atoms may be wholly or partly replaced
by fluorine atoms, and which is optionally substituted by a nitrile, hydroxy, a
Css-alkyloxy group wherein the hydrogen atoms may be wholly or partly
replaced by fluorine atoms, an allyloxy, propargyloxy, benzyloxy, Css-alkyl-
carbonyloxy, Cq.s-alkyloxycarbonyloxy, carboxy-Cs.s-alkyloxy, Ci.s-alkyloxy-

~ carbonyl-C_3-alkyloxy, Ci.g-alkyloxycarbonylamino, mercapto,

Ci.s-alkylsulphanyl, Cq.z-alkylsulphinyl, Cs.s-alkylsulphonyl,
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R4 denotes a hydrogen atomor a Cl_3-al kyl group, R5
denotes a hydrogen atomor a Cl.3-al kyl group, 1o B
denotes a group of formula HogqN\ H R7 Hor H wherein
15 n denotes the nunmber 1 or 2, R7 denotes a hydrogen
atom a G _3-al kyl, hydroxy, Cl_5-al kyl oxycarbonyl,
carboxy-Cl _3-al kyl, G _3-al kyl oxycarbonyl -d _3-al kyl,
am no or Cl-3-al kyI amno 20 group and R8

| Cdearpdadnylahine C, ﬁﬁmylbarphdﬂwt}; 3alltwcﬁrb@ﬁylammo-

fluorine, chlorine, rom ne or iodine atom

@u@algvi@y Phiib e m&vléaqurw@mlpar%gsﬁlkﬂﬁumomy campgxy,
f

GRsaky By Btbbh SRR ABEIRR LB
(bh_rﬁyhixyoafjopnylr aﬁilmmranmmw,o&y;-aﬂnylamnomrbbnylodi -(CLFalkel)-
L e e T LA

d
oA tiRos doIAR, A RCTR A hinoBuiphon, REveT ©
mc@edjanlqnel@rmplm\@nybanyn@.r@_a—allwlamnlnomld&malksd);;amino,

3T BthoblsNng: Chariy SRt M R BB Ry)-

@Léalﬂyllarﬂmo rmﬂlmlmkyabarbbhy@mjao Samitocarylamifo,

oxygen or sul Bhur at om or an imno group opt.i onal I%/ .
0 .

Setzsalkylamiaogsy mdﬁmmam((@; s-phhyamingiaidenyl@mino, a 4-

heBRrlY o liafrifthaBiinigriind efievierycaroonviaming,
ngmamdrwmmbrmgnaniﬂladﬂgmumr phenyl - C, _3-al kyl

group or an oxygen or sul phur atomand additionally a
ni trogen atom or

a carboxy, aminocarbonyl, Cq-4-alkylaminocarbonyl, Cs¢-cycloalkylamino-
carbonyl, di-(C4-3-alkyl)-aminocarbonyl, C4-alkoxycarbonyl, Cs.5-

cycloalkyleneiminocarbonyl group,

a phenyl or heteroaryl, phenylcarbonyl-C,_s-alkyl, phenyl-C4.z-alkyl or heteroaryl-
C1-z-alkyl group which is optionally mono- or polysubstituted in the phenyl or
heteroaryl moiety by fluorine, chlorine or bromine atoms, Cq_s-alkyl, amino,
Cis-alkylamino, di-(Cqs-alkyl)-amino, hydroxy, Cq4-alkyloxy, mono-, di- or
trifluoromethoxy, benzyloxy, carboxy-Ci.3-alkyloxy, C,.3-alkyloxycarbonyl-
C1.3-alkyloxy, aminocarbonyl-C4_z-alkyloxy, Cq-3-alkylaminocarbonyl-
C1.z-alkyloxy, di-(C13-alkyl}-aminocarbonyi-C4s-alkyloxy, a 4- to 7-membered
cycloalkyleneiminocarbonyl-C4.3-alkoxy, carboxy, Cq.3-alkyloxycarbonyl or

Ci.z-alkyloxycarbonylamino group,

a 3- to 7-membered cycloalkyl, cycloalkyleneimino, cycloalkyl-C4.3-alkyl or
cycloalkyleneimino-C43-alkyl group wherein in the cyclic moiety a methylene
group may be replaced by a -NH- group optionally substituted by a Cy.s-alkyl or
Ci-s-alkylcarbonyl group or by an oxygen atom and wherein additionally a
methylene group adjacent fo the -NH-, -N(C1.3-alkylcarbonyl)- or -N(C1_s-alkyl)-
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an imno group optionally substituted by a Cg_3-al kyl
or phenyl-Cl _3-al kyl 15 group and two or three
nitrogen atons, and noreoverL sgsRhenyl ring optionally
substituted by a fluorine, chlorine or brom ne atom
a G _3-al kyl, hydroxy, Cl1_3-al kyl oxy group, am no,
Cl- 3-al kyl am no, di-(C1l-3-al kyl)-am no or
C3. 6- cycloalkylene|n1no group may 20 be fused to the

z & RIPASLIRQR dasel8t £ ooyt @fsm;ﬂsonc?u aréum with the
adj acent carbon atons and the bond is effect via a
PIreYise mat@twwk)der@elm gmmﬁ%herew@efwa@fwdmh@em two

gﬁtoeda%% % g>a a| ne Elar'l’% }H%Egemne - groupis

@stiudied] ons vvh| ch have nor e than two carbon atons
may, unless otherw se stated, be straight-chain or
branched and the al kyl groups in the previously
,-R,tggéll anpl e the
yI arr?i n‘gugird?ﬁp@bﬁ%lgéwe c!lkeglt%F%Lgﬁ( or
dlfferent and the hydrogen atons of the met hyl or
sh roups ,cont ai,ned i n he f or egoi ng
%ef‘ﬁﬂc’? A yﬂﬁﬂge&eatﬂﬂ'b?'f?/ %@5%(?/”9 'epl aced by
fluorine atons, the tautonmers, the enantioners, the
di astereoners, the m xtures thereof and the salts
thelepotes sgupsiermula ed car boxylic acid am des of
general fornmula | according to claim1, wherein A
denotes a group of general fornmula 10 (Ra)m (Rym Ba

(R)m~N ~NeH |, Sa 5~0 H H
N N
¢ ®, +¢ ®, %—(/\,J\J}(R")
N N N
v T
R H . R H or H
wherein

n denotes the number 1 or 2,

R’ denotes a hydrogen atom, a C;3-alkyl, hydroxy, Ci.s-alkyloxycarbonyl,
carboxy-C.z-alkyl, Cqs-alkyloxycarbonyl-C4_3-alkyl, amino or Cq3-alkylamino

group and

R® independently of one another denote a hydrogen, fluorine, chlorine,

| bromine or iodine atom, a C1.s-alkyl group wherein the hydrogen atoms may
be wholly or partly replaced by fluorine atoms, a Cz.3-alkenyl or Cy3-alkynyl,
a hydroxy, C4.z-alkoxy, trifluoromethoxy, amino, nitro or nitrile group,

while, unless otherwise stated, by the term "heteroaryl group"” mentioned

~ hereinbefore in the definitions is meant a monocyclic 5- or 6-membered

heteroaryl group, white
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R6b N S- o0 R6 ~0 R6b or fi wherein mdenotes the

nunmber 1 or 2, 15 R6a independently of one another

denote a hydrogen or fluoringmom a G _3-alkyl,

hydr oxy, am no, G _3-al kyl am no,

di - (Cl_3-al kyl)-am no, am nocarbonyl ,

C _3-al kyl am nocar bonyl, di-(Cl-3-al kyl)-am nocar bonyl

or G _3-al kyl carbonyl am no group and r 20 R6b

i ndependently of one another nay be a hydrogen atom a

G -4-al kyl, C1 -alkyl carbonyl, Cl4-al koxycarbonyl or

G _thesfp)ersbersdosteroand @gsouncentainfeone ity o dhiaeanitrpgen atoms

" the ove-nenti oned substituted 5- to 7-nenbered

groaps A the 25 heteroatons optionally introduced as
substituents are not separated from another
heteroatom% preci sely one carpon atom or

genklep-Meyphgred hetetoamcﬁo'emzc?mac%wmine%ﬁp%Eﬁgﬁef@f

N ABBEL Y SRy Bl R flepenr

wheswaphur atom or

an imino group optionally substituted by a C4.s-alkyl, phenyl, amino-
Cas-alkyt, Cs-alkylamino-Cy s-alkyl, di-(Cq-s-alkyl)}-amino-Cos-alkyl, a 4- to
7-membered cycloalkyleneimino-C4.3-alkyl or phenyl-Cq_3-alky! group or an
oxygen or sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cq.3-alkyl or phenyl-C+.z-alkyl

group and two or three nitrogen atoms,

and moreover a phenyl ring optionally substituted by a fluorine, chlorine or
bromine atom, a Cq.s-alkyl, hydroxy, Cs.s-alkyloxy group, aminb,
C1.s-alkylamino, di-(C1.3-alkyl)}-amino or Cs.g-cycloalkyleneimino group may
be fused to the above-mentiocned monocyclic heteroaryl groups via two
adjacent carbon atoms

and the bond is effected via a nitrogen atom or a carbon atom of the

heterocyclic moiety or a fused-on phenyl ring,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
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- replaced by f

m denotes the nunber 1 or 2, 10 X1 denotes a

nmet hyl ene, -NR 6b_, carbonyl or sul phonyl group, X2

denot es an oxygen atom or a-9gR 6b group, X3 denotes a

met hyl ene, carbonyl or sul phonyl group, 15 X4 denotes

an oxygen or sul phur atomor a -NR 6b group, X5

denotes a carbonyl or sul phonyl group, 20 Rsa

i ndependent |y of one another denote a hydrogen or

fibregoiripd @firtionsamaibe3niadliyydr, paritg repisicechby floorine atoms,

G _3-al kylam no, di-(C1_3-al kyl)-am no,

am nocar bonyl, Cl_3-al kyl am nocar bonyl ,

e ectoir e SAMARER. 85 oslirgomsyy, thegixtures thereof and the

isatiepesrdent | y of one anot her nay be a hydrogen atom a

Cl4-al kyl, Cl4-al kyl carbonyl, Cl14-al koxycarbonyl or

Cl. 3-al kyl sul phonyl group, with the proviso that |i 5

i3t heg MaNRedBAfoRPRIadiH Riphides be geReral oA NBSEGEing to

cyclic groups A the heteroatons I'ntroduced as -

slgigt 1.twherein are not separated from another

het er oat om by preci sely one carbon atom Rl denotes a

fluorine, chlorine or bromne atom a Cl. 3-al kyl group

Wdéﬂbt@s@‘@ou?s@f@)&dé@ﬂmn&il@ﬁs may be wholly or partly
uorine atons, a nitro, Cl.3-alkoxy, a

nono-, di- or trifluoromethoxy group, R2 denotes a

hydrogen atom 15 R3 denot&s a straight( ain or

branched Gg®p-al kyl groug i the hyd ~‘at ons

may be wholly partly replaceﬁ by fluoripe a%gﬁs,

and which is joptionally sub Nkﬁamed by a MN_tgite,

hydr oxy, beﬁ@yldg§{ a C1.5-aIKyl%xy group wh %ﬁin t he

hydrogen atons may be wholly or paPtly replaced by

fluorine atons, an allyloxy, Cl_5-alkylcarbonyl oxy,

Cl. 5- al kyl oxycar bonyl oxy, carboxy 20 G _3-al kyl oxy,

Qthdrem ydenojestheanyhbel1 8f @] kyl oxy,

C1%- al kyl oxycar bonyl am no,

R® independently of one another denote a hydrogen or fluorine atom, a
C..3-alkyl, hydroxy, amino, Cis-alkylamino, di-(C1.3-alkyl)-amino, aminocarbonyl,
Cis-alkylaminocarbonyl, di-(C4_s-alkyl)-aminocarbony! or

Cs.z-alkylcarbonylamino group and

R® independently of one another may be a hydrogen atom, a Cq4-alkyl,
Cs-4-alkylcarbonyl, Cq4-alkoxycarbonyl or Cq.z-alkylsulphonyi group, with the
proviso that '

in the above-mentioned substituted 5- to 7-membered groups A the
heteroatoms optionally introduced as substituents are not separated from

another heteroatom by precisely one carbon atom, or

a group of general formula
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Cl. 3- al kyl sul phanyl, C1.3-al kyl sul phonyl, carboxy,
Cl. 3-al kyl oxycar bonyl, i C1. 3-al kyl am nocar bonyl ,
i - (CL. 3-al kyl ) - am nocar bonyl208C3- 6-
cycl oal kyl enei mi nocar bonyl, am nocar bonyl am no,
Cl. 3- al kyl am nocar bonyl am no or
- (Cl1. 3-al kyl ) -am nocar bonyl am no group, 25 an
am nocar bonyl , Cl4-al kyl am nocar bonyl ,
C3. 6- cycloalkylanuﬂefarbonyl or '&

(ca (R 1) - amni nocaf‘ roup, r\\I
het ero yI!“,’ phenyl - lkyl or heter ryI Cl 3-al kyl x'
group €h iis 30 op naI | y nono- poI ,ysubstit

in the phenyl or heteroaryl nnlety by quorlne
chl ori nerd, br om ne at qr®), Cl. 3-al kyl | (R o, R®,

Cl. 3-al kyl a (Cl 3 i) - ami no, y Foxy, N
Cl4-al kyl o no- ftrifluor orret L -2104 L
car boxy, or 3-al kyI oxyc nyl group, a 3¢ to xS0

7- menber ed cycl oal kyl group wherein in the cycl'ic
moi et y(R&)_ met hyl ene gRo)u may. be re ?ﬁced by a - NHR™)_

group opt/ Iy substlt y 5 f(\!\e
Cl. 3-alk car grou orLi@ oXygens at R4 XA X'
denotes a rogen at om denot es aW I ogen atom\—/
10 B denotes a group of formJIaGaH HN+~ ~ R/ HHor H
15 wherein n denotes the nunbeR 1, R7.denotes a
hydr ogen atom and 20 R8 denot es F\Mrogen ft uori ne,
chl ori ne ' i odi hyl

i ne, bromi ne or iodine atom %_@ y

or ,
wherein

m denotes the number 1 or 2,

X' denotes a methylene, -NR®-, carbonyl or sulphonyl group,

X2 denotes én oxygen atom or a -NR® group,

X2 denotes a methylene, carbonyl or sulphonyl group,

X* denotes an oxygen or sulphur atom or a -NR® group,

X® denotes a carbonyl or sulphonyl group,

R® independently of one another denote a hydrogen or fluorine atom, a

C1.3-alkyl, hydroxy, amino, Cq.s-alkylamino, di-(C.z-alkyl}-amino,

~ aminocarbonyl, Cy.3-alkylaminocarbonyl, di<{C4.3-alkyl)-aminocarbony! or

Ci.s-alkylcarbonylamino group and
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C2. 3-al kynyl, or nethoxy group, wherein the hydrogen
atons may be wholly or partly replaced by fluorine

-atons, 25 while, unless otheragose stated, by the term

"heteroaryl group"” nmentioned hereinbefore in the
definitions is nmeant a nonocyclic 5- or 6-nenbered
heteroaryl group, while the 6-nenbered heteroaryl

group contains one, two or three nitrogen atons -211-
andRfhiadependdstiyest dret anatheyinagbeup hgdmigenetomn aiCipalkyl,

roup opti onall substituted by a Cl 3-al kyl group, .
gn Q%’@ﬁ?ykiﬁ*bgﬁ%pGM‘aﬁi%W% OBV%H Qtﬁ-ﬁ'gylgplgﬁlgngl gron, with the

opt gﬂf‘vﬁsld thapubstituted by a G _3-al kyl group or an
oxygen or sul phur atom and additionally a nitrogen

atomor an imno group optionally substituted by a

A _3-al kyl group and t r,.thr ni t.rogen ons

0T s e BB elonk SuBRILHES sormempsed tuRlicifoups A
Vi a a tRa@hafitodion® intlodlieed BS sabktitieARdar| deR s¥ paFated from
contained in the above-nentioned definitions 15 which

have rmsotherhaietoatorndydyaciscraneedrbon@ie®s ot her wi se
stated, be straight-chain or branched and the al kyl
groups in the previously nentioned dialkylated

R'odgrmotes arfluexiaaptigiotiie of bedrinkeaitomo adl ou@iRy! grevp eherein the
identical or different, 20 and the hEdroge_n at ons of,
thydregamgioms may e wielhipispartivfeplaeed Py fiugEne pgragA Ao

f i ot _he epl aced by

f 130@#%&2‘?%‘@,3 'Fﬁt#gﬂbg%rtogﬁr%ﬁgw %%Qgpénanti oners, the

di astereoners, the m xtures thereof and the salts

t eof. 25 4. Substituted carboxylic acid am des of
niel""éﬂte? aﬁWF%S?" 2O%%rding to claim3, wherein

R® denotes a straight-chain or branched C4.s-alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by fiuorine atoms, and which is
optionaily substituted by‘.a nitrile, hydroxy, benzyloxy, a C4.s-alkyloxy group
wherein the hydrogen atoms may be wholly or partly replaced by fluorine atoms,
an allyloxy, Cqs-alkylcarbonyloxy, Css-alkyloxycarbonyloxy, carboxy-
C1.z-alkyloxy, Ci.s-alkyloxycarbonyl-C.3-alkyloxy, Ci.g-alkyloxycarbonylamino,
Cy.3-alkylsulphanyl, Cq.s-alkylsulphonyl, carboxy, Cs-alkyloxycarbonyl,
Ci.z-alkylaminocarbonyl, di-{C.s-alkyl)-aminocarbonyl, Ca.¢-
cycloalkyleneiminocarbonyl, aminocarbonylamino,

Ci.s-alkylaminocarbonylamino or di-(C4.s-alkyl)}-aminocarbonylamino group,

an aminocarbonyl, Cq.4-alkylaminocarbonyl, Cs.¢-cycloalkylaminocarbonyl or di-

(C1-z-alkyl)-aminocarbonyl group,

a phenyl or heteroaryl, phenyl-C,_s-alkyl or heteroaryl-C4.s-alkyl group which is
optionally mono- or polysubstituted in the phenyl or heteroaryl moiety by
fluorine, chlorine or bromine atoms, Ci.s-alkyl, amino, C4.3-alkylamino,

di-(C4.3-alkyl)-amino, hydroxy, C1.4-alkyloxy, mono-, di- or trifluoromethoxy,
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AL R, R, R4, R5 and B are defined as in claim3 and

30 R3 denotes a straight-chain or branched Cl1_6- al kyl

group wherein the hydrogen -a1ns nay be wholly or

partly replaced by fluorine atons, and which is -212-

optionally substituted by a nitrile, hydroxy,

benzyl oxy, a Cl_5-al kyl oxy group wherein the hydrogen

atoms may be wholly or partly replaced by fluorine

atarbexy, carCqalaliloxycarinyd gadlgy,l car bonyl oxy,

C _5-al kyl oxycar bonyl oxy, carboxy- Cl1_3-al kyl oxy,

Cl_5-al kyl oxycar bonyl - _3- al kyl oxy,

CA 3CtRTIHERABYARS BRIVEIATGRSp @h@l'eﬁtrﬁtﬂ‘éyd: Ve PREIBE 2 methylene
_3-al kyl sul phonyl , carboxy, 3-al kyloxycarbony

@oep ahdy bameplaced by @+NH- group optionatly substituted by a Cs. s~alkyl or

d@‘c’? %&9{3@{&' hf‘?@cg’?%ﬁiﬂg&,agﬁﬁit%tar bonyl ami no,

Cl1_3-al kyl - am nocar bonyl am no or
di; C13- alkyu} ani nocar bonyl ami no group, 10 an
Gripydroganatdnty | ani nocar bonyl

C3. 6- cycl oal kyl am nocar bonyl  ordi

; (C1. 3-al kyl ) -am nocar bonyl group, while the al kyl and

dRkderyotes @ipsirogen atomed i n t he above- nenti oned

definitions which have nore than two carbon atons

may, unless otherw se stated, be 15 straight-chain or

qgagﬁgﬁgﬁggg, fBikdis groups in the previously

nment i one I al'kyl ated groups, for exanple the

di al kyl am no groups, may be identical or different,

and the hydrogen atons of thg nethyl or ethyl gnpups

contained in tthe 20 foregoi hg definitions nmay

whol |y 2 » uoglne ato e\\

t aut one g Biast er eo

m xtures ﬂﬁ of and theN safts thereof 25 %

Substitufed carboxylic Bcid &nides qfy general “fornul a

| according to claim3, wherein AL Rl, R2, R4, R5 are

def i ned as in claim3 and 30 R3 denotes a phenyl or

hqaeroar phenyl - C1_3-al kyl or heteroaryl-d _3-alkyl
|ch is optionally nono- or pol ysubstituted in

the phenyl or heteroaryl

n denotes the number 1,
R denotes a hydrogen atom and
R® denotes a hydrogen, fluorine, chlorine, bromine or iodine atom, a methyil,
C..s-alkynyl, or methoxy group, wherein the hydrogen atoms may be wholly
or partly replaced by fluorine atoms,
while, unless otherwise stated, by the term "heteroaryl group” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered

heteroaryl group, while

the 6-membered heteroaryt group contains one, two or three nitrogen atoms
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noi ety by fluorine, chlorine or brom ne atons,
G _3-alkyl, amno, d _3-al kyl am no, -213-
di - (C13-al kyl ) -am no, hydroxyq1Cl_g-al kyl oxy, nono-,
di- or trifluoronethoxy, carboxy, or
G _3-al kyl oxycarbonyl group, a 3- to 7-nenbered
cycl oal kyl group wherein in the cyclic noiety a
net hyl ene 5 group may be replaced by a -NH group
optamdnal |y substituted by a Cl_3-al kyl or
C _3-al kyl carbonyl group, or by an oxygen atom while,
unl ess otherw se stated, by the term "heteroaryl
ar " . . . F it s
TP STRANET, hOBISUIPEIOLE, BieitR SR 1ird 3tSub Soptionally
gr osuybstitited dyta €4 g-alkyhigrrupd ahaixygen oy lsulphov ptoront ai ns
one, two or three nitrogen atons and 15 the
5-menbered heteroaryl group contains an imno group
opt 4 QF ' i -Arkyl
oy RO gro O St by o CES a9 9tp 8 p oxygen or
subsuipbur aiombgnd additignallkg nitpgsmpatom @ oxygen or
sul phur atom and additionally a nitrogen atomor 20 an
imno group optionally substituted by a Cl. 3-al kyl
gr oW irAid Grovpdptiohafe substituRaey atOFalkgngroubearPib or three
is effected via a nitrogen atomor via a .carbon atom
25 Riflrpen@tMs) kyl groups contained in the foregoing
definitions which have nore than two carbon atons
may, unless otherw se stated, be straight-chain or
br azmedh ek lboved Isheffettdd/ Viagr nitpgenatdrheorviasicadsdryatom,
nmenti oned di al kyl ated groups, for exanple the
di al kyl am no groups, may be identical or different, 30
t . i I i
it 18 T R RIGE TR COMRaliBl R e o8l Heriopxofiitons
whighahave mope dbaol thy chnboni atomes onay, urledgs otherwise stated, be

straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for exampie the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

4, Substituted carboxylic acid amides of general formula | according to
claim 3, wherein

A, R', R%, R?* R® and B are defined as in claim 3 and

R3 denotes a straight-chain or branched Cy¢-alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
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the tautoners, the enantioners, the diastereoners, the
m xtures thereof and the salts thereof. 5 6.
Substituted carboxylic acid_agqiodes of general fornula
| according to claiml, wherein A denotes a group of
general formula pig ( ~m (R) NImN N-~O '\ o <O

S r/ R6 ' Sri mNeb O6b 10 0, Ror R wherein m

denotes the number 1 or 2, R6a independently of one

Jptibhgiy sleixvitited bmedmtme Phydroky, Issnzglexatd oy efalIQ/Ioﬁ;ﬁgroup

G . 3-al kyl group and R6b nmay be a hydrogen at om or
@ihegein) tla?mygrqgﬂm atgmsrmay deprvialiveey REHBX replacadhay fluorine atoms,

LA ﬂ%%ig%*ﬁn% Q%ﬁ,a'k%'Bx%cddg@ggﬁg@Q AHIRE A

tgsalkyluxey;t@q ﬂl&ylomyca&bpayla@eﬁaﬂkybay, @ppakgloxycarbonylamino,

Senrch YR BPAUYIEC eI AU (GBS HE CRosAP RS0 hg
@-saé‘kylémdﬁrﬁm dR(CRE RN -BitRo I, 8 5 K
cycloalkyleneiminocarbonyl, aminocarbonylamino, Cy.3-alkyl-

aminccarbonylamino or di-{C4.z-atkyl)-aminocarbonylamino group,

an aminocarbonyl, Ci4-alkylaminocarbonyl, Cs.s-cycloalkylaminocarbonyl or di-
(C1.3-alkyl)-aminocarbonyl group,

while the alkyt and atkoxy groups contained in the above-mentioned definitions

_ which have more than two carbon atoms may, unless otherwise stated, be

straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or
different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
salts thereof.

5. Substituted carboxylic acid amides of general formula | according to

claim 3, wherein
A, R', R? RY R® are defined as in claim 3 and
R3 denotes a phenyl or heteroaryl, phenyl-Cy_s-alkyl or heteroaryl-Cq_3-alkyt

group which is optionally mono- or polysubstituted in the phenyl or heteroaryl
moiety by fluorine, chlorine or bromine atoms, C4.3-alkyl, amino, C4.z-alkylamino,
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x~0 xz x\/x -215- { (RGa) mN or XL-/XS wherein 5 m
denotes the nunber 1 or 2, X1 denotes a nethyl ene,
-NRsb carbonyl or sul phonyl gr@ip, X2 denotes an
oxygen atomor a -NR 6b group, 10 c¢ X3 denotes a

met hyl ene, carbonyl or sul phonyl group, X4 an oxygen
or sul phur atomor a -NRsb group, 15 X5 denotes a
carbonyl or sul phonyl group, s R6a independently of
Odiq(ﬁ ReAllog)-amheig thedroxyy @, Q@kyiedy, flar-] die optrifliopsmethoxy,
Cl_3-al kyl _group and 20 R6b i ndependently of one
%bﬁw,q@sb@kﬂoxﬁm%@y{ OfW¥m or a Ci-3-al kyl group,
with the proviso that in the above-nentioned
substituted 5- to 7-nmenbered cyclic groups A the

he Betmaneemberad oleatiyl momuhrhe'reﬂlm anthe eyatic mmiety a methylene

CGIPUB, M B rSPca Ry Ty GREBOPRENBNY YA RY A xalkyl or
”@HM'ky%rtSBﬂW@?@b P B)-an'hi8/igehatéfe  hydrogen at oms

be“whol Iy or partly repl’aced by fluorine atomns, or
a nltro group, 30 -216- R2 denotes a hydrogen atom

while, unless otherwise stated, by the term "heteroaryl group” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered

heteroaryf group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally
substituted by a C4.3-alky! group, an oxygen or sulphur atom or

an imino group optionally substituted by a Cs3-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cs3-alkyl group and two or three

nitrogen atoms,
and the bond is effected via a nitrogen atom or via a carbon atom,

while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups,
for example the dialkylamino groups, may be identical.or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fiuorine atoms,
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R3 denotes a straight-chain or branched Cl4-al kyl
group wherein the hydrogen atons nay be wholly or
partly replaced by fluorine a2ps, and which is 5
optionally substituted by a hydroxy, a Cl4-al kyl oxy
group wherein the hydrogen atons may be wholly or
partly replaced by fluorine atons, a

Cl. 3-al kyl sul phanyl, C1_3-al kyl sul phonyl, carboxy or
Cl_3-al kyl oxycar bonyl group, { a phenyl or heteroaryl

PG i e s ShS e et TR o e

phiitheRiofhet eroaryl  noi ety by fluorine, chlorine or
brom ne atons, Cl_3-al kyl, Cl4-alkyl oxy, nono-, di- or
trifluoronet hoxy, car boxy, or O _3-al kyl oxycar bonyl

o o B GRR R Su ErEPBs opin P TR e ingso
)dlai®InwhBrdih / (R)- 8 NNN20 R7Z HR7 Hor H -

wherein n denotes the nunber 1, 25 R7 denotes a
hydr ogen atom and R8 denotes a chlorine or brom ne

%9’%8{93@9{‘2{5;%{%&_\?9%@2 uFaZl? whi | e, unl ess

ot hérw se erm "heteroaryl group”
menti oned hereinbefore in the definitions is neant a
monocyclic 5- or 6-nmenbered heteroaryl %goup, while 5

t he 6-nenb d het er oar yl (Rgk cont ai n$Ra two or
three nitrog kgms and E‘l N’ E\ 20

N“‘S-."'..'_- N/S\S O
/W0 |
R% B R® ot
» or

wherein m denotes the number 1 or 2,

R® independently of one another denote a hydrogen or fluorine atom or a

C+.3-alkyl group and

R® may be a hydrogen atom or a Cy.3-alkyl group, with the proviso that
in the above-mentioned substituted 5- o 7-membered groups A the
heteroatoms optionally introduced as substituents are not separated from

another heteroatom by precisely one carbon atom, or

a group of general formula

a R™)
a (R™), (R™)n "
X' S 0
(R™), R R R,
) £ - ) '
XZ’&O X2 o )(4\/)(a X4\ /X
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.the 5-nmenbered heteroaryl group contains an imno

group optionally substituted by a Cl1_3-al kyl group,
an oxygen or sul phur atom or.gk® .an i m no group
optionally substituted by a Cl-3-al kyl group or an
oxygen or sul phur atomand additionally a nitrogen
atomor an imno group optionally substituted by a

.G _3-alkyl group and two or three 15 nitrogen atons,

and the bond is effected via arftrogen atomor via a
carbon atom while the al kyl grou it ai ned in the
foregoing definitions which have nnreksE 20 than two
carbon atons may, unless ot herw saass¥at ed, be

strai ght-chain or branch®d and the al kyl groups in
the previously nentioned dial kyl ated groups, for
exanpl e the dial kyl am no groups, nay be identical or
dvhgreilent, and the hydrogen atons of the nethyl or

et hyl groups contained in the 25 foregoing
definitions may be wholly or partly replaced by

f | unr daotes tisnumber f artpners, the enantioners, the
di astereoners, the m xtures thereof and the salts
thereof. 30 7. Substituted carboxylic acid am des of
gengt Qyehish i W -218-
A Ry o ey SRS chRorL g SPho BT s and
R3 denotes a straight-chain or branched Cl_4-al kyl

groyp wheyein the hydrogen ps_may be wholly or
oo & SoRGlsR A o A DET o RFERESWhd wni ch 13 &
optionally substituted by a hydroxy, a Cl-1-al kyl oxy
group wherein the hydrogen atons nay be wholly or
par K’ gepeisisaxa¢thijens, carbonyl af suiphoayl group,

G _3-al kyl sul phanyl, C1. 3-al kyl sul phonyl, carboxy or
Cl. 3-al kyl oxycar bonyl group, while the al kyl and

al kptyargogygeh srsuiphuretoinont ieNED gsoupent i oned
definitions 1o which have nore than two carbon atons

~may, unless otherw se stated, be straight chain or

br age b he previously
rren%ti ?)%g?j%%% %\%}E’?ﬁgiﬁdﬂg? ou s? (%h f exanple the
di al kyl am no groups, may be identical or

R®* independently of one another denote a hydrogen or fluorine atom or a

Cqs-alkyl group and

R® independently of one another may be a hydrogen atom or a Cy.z-alkyl
group, with the proviso that

in the above-mentioned substituted 5- to 7-membered cyclic groups A
the heteroatoms infroduced as substituents are not separated from

another heteroatom by precisely one carbon atom,

R' denotes a chiorine or bromine atom, a methyt or methoxy group, wherein the
hydrogen atoms may be wholly or partly replaced by fluorine atoms, or a nitro

group,
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different, 15 and the hydrogen atons of the nethyl or
et hyl groups contained in the foregoing definitions
may be wholly or partly replgegd by fluorine atons,
the tautoners, the enantioners, the diastereoners, the
m xtures thereof and the salts thereof. o- 20 "f. 8.
Substituted carboxylic acid am des of general fornula
| according to claim6, wherein A, RlL, R2, R4, R5 and
Radenates atedregen atoph,ai m 6 and 25 R3 denotes a
phenyl or heteroaryl, phenyl-Cl. 3-al kyl or
heteroaryl - Cl. 3-al kyl group which is optionally nono-
3 4 ;
7 ey Setioiof Ry RHBRL, g SHE iy B ogen
@itemsahky/ bexhollymmartly ceplaced by ﬂuicbrmﬂ atoatsh axg, which is

SRl slbstliedivia VaRSian haatnfoRtGiod wiksiin e hydrogen

| "Hibt‘?u%)méy BRI HAIQRE pasthPrEplaaRy &Pﬂﬁ(ﬁﬁiea&l%ﬂ'@lé G135 Isu{phanyl

group optionally substltut ed by a Cl.3-al kyl or -
&1-Balkyiryiphanplo 6arboxy @ §:1-acalkoxypariamd groun,om V\:hl | e,
unl ess ot herwi se stated, by the term "heteroaryl
group” nenti oned hereinbefore in the definitions is
rEepidnyl oﬁh@mmam pHenyPC, §-aligibehetdrodryhe satigl group which is

group, while the 6-nenbered heteroaryl group contains
&piionalimenor R eelyﬁub$t55t@ﬁ igtlgheny] @r heterparyl moiety by

%ﬁﬁﬂ@:ﬁﬂgnﬁgbgbf@fn h e%&@%pc %il@ia ) ""%‘IkglIr oggrpgéﬁ%u- or

optlon

duf}tgﬂnnmth@q,{ pgharboxgt onCag-aﬂqylonyba;dnogybgmuppt ionally
substituted by a Cl_3-al kyl group or an oxygen or
sul phur atom and additionally a nitrogen atomor 15

R* denotes a hydrogen atom,
R® denotes a hydrogen atom and

B denotes a group of formula

H H H
N
N~ %
+¢ ®), 4 "), N Tw,
N N N=
R’ R’
H , H or H ,

wherein
n denotes the number 1,
R’ denotes a hydrogen atom and

R® denotes a chlorine or bromine atom or the ethynyi group,
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an imno group optionally substituted by a Ci1-3-al kyl
group and two or three nitrogen atons, and the bond
is effected via a nitrogen atmpmpor via a carbon atom
20 while the al kyl groups contained in the foregoing
definitions which have nore than two carbon atons
may, unless otherw se stated, be straight-chain or
branched and the al kyl groups in the previously

fWIﬁﬂé Oﬂﬁl@sél aiheylvideedta@isdupg, thef dsmexheidroaiyhegroup” mentloned
d| aI am no 3rou ps, may be identical or different

refaTpdinodbn detnkons 1s Hwenst 17y | M@ROGHCHG | gpéuggnembered
g?é{é?da{??g;rbﬂpt\pﬁlle foregoing definitions may be wholly

replaced by fluorine atons, the tautoners,
the enantioners, the diastereoners, the m Xt ures

th dth 30 lts th . 9. bsti d
ca?%?ﬁ?%T£€mQ@T% BOPAYITOHB RRRTAINS Bisnlig 4 thiREHPREN atoms

to »340- claim1l, wherein A denotes a group of formula
O 00 Oo0 OCSOEta aNNaNsa O6 5 (R~m(R)m, (Who
(Rfi~mm (R~-mR)mr OO00 H\N ~ ~(Roa)6ba m()(Rm

( Rtﬁeoé-mémge;"\gd heteroaryl group contains an imino group optionally
substituted by a C4.3-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a C4.3-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C4.3-alkyl group and two or three

nitrogen atoms,
and the bond is effected via a nitrogen atom or via a carbon atom,

while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups,
for example the dialkylamino groups, may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fiuorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

7. Substituted carboxylic acid amides of general formula | according fo

claim 6, wherein
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QO (Rsa~ wherein 10 m denotes the nunber 1 or 2, R6a

i ndependently of one anot her denote a hydrogen or
fluorine atomor a Cl_3-al kylqggroup, with the proviso
that 15 in the above-nentioned substituted 5- to
7-menbered cyclic groups A the fluorine atons

i ntroduced as substituents are not separated from

.anot her heteroatom by precisely one carbon atom 20 R

derRt &¢, RcRFf and Bearer ddfinedl axcinafiaim 6 andet hyl or
met hoxy group, wherein the hydrogen atons may be
whol Iy or partly repl aced by fluorine atons,

or
Qjéno €hot8s Arai !:}ﬁbteﬁra‘?acﬁé@ mg%%ﬁél? P Y\ﬁléreaﬁ%ﬂe hidrogen

es a stra al n or branche
vatemsi may be Whuﬂy@g@arﬂ;atemﬁm:mﬂyy Heoridechtiognso Bnpamlmbly is

éﬁﬁj ac&% {S‘lg}ilé rd%{;qej Pg&ryxyaa @4@\%” e I ¢ dﬁbéfslna{heyhydrogen
iSR! May Be M&Qﬁ%mﬁémcémé{ ﬂ@omoétbmora @pg-hlkyusulphanyl

repl aced by fludrine dtorns 3-al kyl sul phanyl,
@ 3aliyisylphonpih canpoxy eathaxalkyexyCrraonyl gyouny car bony |
group, a furanyl, thiophenyl, pyrrolyl, pyrazolyl,

i m dazol yl , oxazol yl, i soxazol yl, thi azol yl,
ﬂMﬂlldjﬂh@yélkyI @)‘lﬂla‘lkcddyrgfbupmt:bﬂwlrmd in the above-mentioned definitions
pyr.i di nyI - al kyl i m dazol yl -Cl 2- al kyl group

wihigh hawe r@wﬁtbmm cBrban Aoms maKnIRss albeRuisersialeq) be

SRt 00 oaPsfipg o g sl s P Bravigustymegtioned
Mdiglkglafes] gogs Rér é&ammstrm digltyiageno graups, biayRBe identical or

d EOt eg a hydrogen atom and B denotes a group of

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

saits thereof.

8. Substituted carboxylic acid amides of general formula | according to

claim 6, wherein
A, R', R? R* R*and B are defined as in claim 6 and

R? denotes a pheny! or heteroaryl, phenyl-Cy.z-alkyl or heteroaryl-C4.3-alkyl
group which is optionally mono- or polysubstituted in the phenyl or heteroaryl
moiety by fluorine, chlorine or bromine atoms, Cq_3-alkyl, C14-alkyloxy, mono-,

di- or trifluoromethoxy, carboxy, or Cqs-alkyloxycarbonyl group,

a 3- to 7-membered cycloalkyl group wherein in the cyclic moiety a methylene
group may be replaced by a -NH- group optionally substituted by a Cs-alkyl or
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HH NE (RB)n (R8)n (Reln / NNN HHor H 20
wherein n denotes the nunber 1, 25 R7 denotes a
hydrogen atom and R8 denot es. ¢4ghl ori ne or brom ne
atom or an ethynyl group, -222- while, unless

otherwi se stated, by the term "heteroaryl group"

menti oned hereinbefore in the definitions is neant a
monocyclic 5- or 6-nmenbered heteroaryl group, while 5

t 0g,-akyRaksIrad ghRis op diy\En @oyeen atomt ai ns one, two or

three nitrogen atons and the 5-nenbered heteroaryl
group contains an imno group optionally substituted

Ca _ ] b
il Fnictehétige Cifion Xy BIRYEHR BercTbanl Woup" Birtoned
gherembeforarnin dthe definiticns suhpaot a atomocyclit Srdati @-rmeEmabéngda
njitrogen atomor. an imno group optionally substituted
b'}etﬁr(%fglfﬂrgpﬁy‘f"h@? oup and two or three 15 nitrogen

atons, and the bond is effected via a nitrogen atom or

via a carbon atom while the al kyl groups contained in

t he thefegembgreibhe¢iereangigroupicontaias eneping ortbreemaitrogep atoms
car%& atons may, unless otherw se stated, be

str ght-chai n or branched and the al kyl groups in

the previously nentioned dial kyl ated groups, for

exanpl e the dial kyl am no groups, .may be_ identical_ or
di f tke &ripembered héteroaryl group contains an imino group optionally

substituted by a Cq_3-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a C4.z-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C.s-alkyl group and fwo or three

nitrogen atoms,
and the bond is effected via.a nitrogen atom or via a carbon atom,

while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups,

for example the dialkylamino groups, may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

9. Substituted carboxylic acid amides of general formula | according to
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and the hydrogen atons of the nethyl or ethyl groups
contained in the 25 foregoing definitions nay be
whol |y or partly replaced by ddguori ne atons, the
tautoners, the enantioners, the diastereoners, the
m xtures thereof and the salts thereof. 30 10.
Substituted carboxylic acid am des of general fornula
| according to claim9, wherein --------- ---
-t 1 Awhéfein R2, R4, R5 and B are defined as in clalm
9 and R3 denotes a stralght chain or branched
C14 al kyl group wherein the hydrogen atons may be

'3 ced by fluorine atoms, and which

Eh%%§ oﬁﬁ{ fﬁgéﬁﬂ??tuted by a hydroxy, a

Cl 4- al kyl oxy group wherein the hydrogen atons may be
whol ly or partly replacsd by fluorine atons, a

Cl_$-al kyl sul fhanyl, }[{C _3-al KW3ul phonyljj carboxy

or 3- al kyl car bo group, e th alLlﬂ;rr andH'l\N"'
al grou;%_j(_r%nt ai ngqd | the bqvle- rrente?h;ad 'Oﬁ)é
de | Ltlons !Qav\lhl ch gal WO @, at o 6a

rray, Jﬁl ess ot he)r‘vu se sta e e be S ral.ght Chgl )ﬁ or R )'“,
branched, and the qal kyl grou s in the previ ousl

ment i on di al kyj at ed gro s, for éi(zﬂrplethe

di al ky-amiprdo gr < ma ‘entl c S\(N‘ di f /elﬁgnt

15 and|t hydr g atorrs of t hyly or e%
gr oups ke j ned or sapg i on w@e
whol |y or ‘pafety repI '&ced by fludrine ato y the moor

tautoners, the enantioners, the diastereoners, the

m xt ures thereof and the salt t hereof. 20 11.
Substituted carboxylic acid I d¥s of general fornula
| according to claim9, whe eid—njA, Rl, R2, R4, R5 and
B are defined as in claim9 apd~"@),

wherein
m denotes the number 1 or 2,

 R® independently of one another denote a hydrogen or fluorine atom or a
C1s-alkyl group, with the proviso that

in the above-mentioned substituted 5- to 7-membered cyclic groups A
the fluorine atoms introduced as substituents are not separated from

- another heteroatom by precisely one carbon atom,

R' denotes a chlorine or bromine atom, a methy! or methoxy group, wherein the
hydrogen atoms may be wholly or partly replaced by fluorine atoms, or a nitro

group,

R? denotes a hydrogen atom,
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denote a furanyl, thiophenyl, pyrrolyl, pyrazolyl,

i m dazol yl, oxazolyl, isoxazolyl, thiazolyl,
pyridinyl, pyrimdinyl, pyraziyl,

pyridinyl-C _2-al kyl or imdazolyl-Cd _2- alkyl group
whi ch may optionally be substituted in the heteroaryl
noi ety by one or two G _3-al kyl groups, wherein the
hydrogen atons may be wholly or partly 30 replaced by

fRUGsHOES atsmght@haar @+ tkmhehad O, QENeyl gréver @hardih ¢he hydrogen
hydrogen atons may whol ly or partly replaced b

ratoeiTrey B mlly@ap@aiwreﬁacgﬁdoy BqrinesxpBE aaﬁwhlcﬁlis
t
Mﬂﬁﬂ A Wsﬁ&éé hyucph o xg eé]d @I'%V'r il l@fﬁt‘é% Wner%ﬁgthlaq{ﬁ}ogen

gr oup
cé&tbmslmap be wmllmmrw replanegdhy fludrinecatofmsmar®eralitylsulphanyl,

 SForpikaapaPhe By ab Co-IRIRS R RTBLEIP U ome - an

t he 5-nenbered heteroaryl group contains an imno
group optionall 10 substituted by a Ci. 3-al kyl
@ﬁmmylaﬂmphpge pyrrolyli Ipynazold: isnidazolyh okagaly, @pasa@olyl

IR6BAT R SRS Bl SRl M cf epffBpotv-cor

ftillqmgﬁﬁu;iﬁrhﬂ:lh may Bﬁtlﬁﬁ@%@ﬁmbﬁmﬁbﬂ}ln thbhtterodrgdmbietaby one
-al kyl group and two or three nitrogen atons,

and

tq{éWB(QneB al!sglegrpw en-ralKYIQXY OroURFe. ﬁaa:tca%%ﬁm%lkﬂoxycarbonyl
%ﬁfﬁ? fLm 20 whil e the al kyl groups contained in
t dregoi ng definitions which have nore than two
carbon atons may, unless otherw se stated, be

i ght-chain or branched and the al kyl groups in
%ﬁ%ﬁ%éﬁwwwﬁ%ed di al kyl ated groups, for
exanpl e the di al kyl am no groups, may be identical or.
different, 25 and the hydrogen atons of the nethyl or
Rhyenales agrydeegaraatostand the foregoing definitions
may be wholly or partly replaced by fluorine atons,

" the tautoners, the enantioners, the diastereoners, the

B Ybhstes d Hroupef femsuiahe salts thereof.

H H H
N . N7 ™%
N N N
R’ Hoo R 4 or H

wherein
n denotes the number 1,
R’ denotes a hydrogen atom and

R® denotes a chlorine or bromine atom or an ethynyl group,
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30 12. Substituted car boxyl Ic acid am des of general
formula | according to one of clains 1 to 7 or 8,
wherein the group X denotes @aoret hyl ene group. -225-
13. Substituted carboxylic acid am des of general
formula | according to one of clains 1 to 8, wherein
the group X1 denotes a carbonyl group. 5 14.
Substituted carboxylic acid am des of general fornula

Iwhileg ourgless) ¢themnee Qtfated abyrsthg teynB,"hét2roaryl Jroup" mentioned
wherei n_t he group denotes a nethyl ene

éa%@mbﬁfﬁr%dlnca'a%o%fwt@rﬁcm BRARle@ SRORASY e85 oF r@membered

A& gg% of clainms 1 to 8, 12 or 13 wherein
rhe gr(‘;};i %’not es a carbonyl group. 10 16.
Substi t ut ed carboxylic acid am des of general fornula
agco of .clains to 8 12.to 15
whol trmattbR e Ay st ud Caalry s W i thrégpirogen atoms
Subghdt uted carboxylic acid am des of general formula

| according to one 15 of clains 1 to 16, wherein the
group B denotes the group ga H N R H 18.

041 ahhigeopiagf o, 155l Sl M) gotonay
gr ogphslitwledobga Chealgyiagrpupl aRdxyyetborSulplinbstbnt ot ed

carboxylic acid am des of general fornula |I according
to one of clainms 1 to 16, wherein the group B denotes

thea QiR §roup?SptidhdliFBubstifuted By a Cis-atkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cs.s-alkyl group and two or three

nitrogen atoms,
and the bond is effected via a nitrogen atom or via a carbon atom,

while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups,
for example the dialkylamino groups, may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

10.  Substituted carboxylic acid amides of general formula | according to

claim 9, wherein
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N H 20. Substituted carboxylic acid am des of general
formula | according to one 5 of clains 1 to 19,
wherein the group R8 denotes Zpxhlorine atom 21.
Substituted carboxylic acid am des of general formnula
| according to one of clains 1 to 19, wherein the
group R8 denotes a bromine atom 10 22. Substituted
car boxyl ic acid am des of general fornula | according
th, Rh&?, &, Bf andB aretdefii®d ashieraaim 9aadgr oup R8
denotes an ethynyl group. 23. Substituted carboxylic
acid am des of general forrmula | according to one of
. e N
b SRk i AR 4 gl RS dogon
adomsunay befwlgdlymfa:tafﬂsoreﬂlmaed b fueiing atpms anidaviich is

(o AR o Do  Crr oy oS ein e hydrogen

natbshsna Be(vaiolt or partly re Iacedb fluorine atoms, a Cy.s-alkylsulphanyi,
(azepa!’;lZ { p I\}f %5 chl oro 1H be1r132| mydaz 4

d%—:ﬁalii |ﬁUlPhDEY|793[bC|¥yd¥ w@kﬂ??‘!’ca:! ol |gPUDbenzani de,

(3)

N-[(1S)-1-(5-chloro-1H benzi m dazol - 2-yl)-3-net hyl sul p

heltild ther alkyll andB alkbxyerdyps derftairmedani the rab@vermeéentioned definitions
nzam de,

N‘"P?H%a‘/le wréhﬁhéf‘o&’?‘g—kcﬂm RIS dnay. Yniess_ofbpyss -sigted. be

otlal b h d the alkyl groups jn the previously mentioned
%lﬂ ﬁhlaI!]r] 0-ro r?nc an-t rhl fl ug grretphyf enzparrY de, Y
dialkylated groups, for example the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

11.  Substituted carboxylic acid amides of general formula | according to

claim 9, wherein
A, R' R? R?* R®and B are defined as in claim 9 and

denote a furanyl, thiophenyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyt,
thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridinyl-C,_,-alkyl or imidazolyl-C .-
alky! group which may optionally be substituted in the heteroaryl moiety by one
or two Cq.3-alkyl groups, wherein the hydrogen atoms may be wholly or partly
replaced by fluorine atoms, C4_3-alkyloxy groups, wherein the hydrogen atoms
may be wholly or partly replaced by fluorine atoms, carboxy or C4.3-

alkyloxycarbonyl groups, and
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(5 N[(1 R-1-(5-chloro-1 _
H-benzi m dazol - 2-yl ) - 2- met hoxy-et hyl ] -3-net hyl -4 10
(rmorphol i n-3-0n-4-yl)-benzamat®4 - (6) N[(1
S)-1-(5-chloro-1

H benzi m dazol - 2-yl ) - 3- et hyl sul phanyl - propyl ] - 3-

nmet hyl - 4- (nor phol i n- 3-on-4-yl)-benzam de, 15 (7)

N[ (1R) - 1- (5-chl oro-1H benzi m dazol - 2-yl ) - 2- hydr oxy- et
hyl ] - 3-net hyl -4 (nor phol i n- 3-0on-4-yl)-benzam de, ({

(8 - ' " " . .
4U%ls§% pthervissstatedh pyibe ke oielefqarr)areupsmentigned Derginbefore
ez i L

ﬁgzgeggﬁm orfs ¥ }nezﬁ W@dﬂs (lgr?ﬁﬁ@m&sd tdlefodhyl group,
Hwvbigenzi mi dazol - 2-yl ) - 2-

nmet hoxy-ethyl]-3-trifluoronethyl -benzam de, (10)
N-[(1S)-1-(5-chloro-1H benzi m dazol -2-yl)-ethyl]-3-net

hyl tHe 8Iméinbefd PKERRRAT Frop-cdntdihs bﬁé ZEND @iethféelhltrogen atoms
N- [(18) 1-(5- chl or o- 1H benzi m dazol - 2-yI ) - 3- net hyl sul p
hanyndpr opyl ] - 4-

(rmorphol i n-3-0n-4-yi)-3-nitro-benzam de, 30 (12)

N-[(1R) - 1-(5-chl oro-1H benzi m dazol - 2-yl ) - 2- met hoxy- et
h¥|2]éhé% Sendmberkd( [hefétbardzgrap 2ontaids yan - intina agialsg  optionally
3- cwuas@;uz@c{ loy RyCr-qlisyl PR AN PEYSIERL PRI atomgn - 2. m

et hoxy-ethyl]-4 ([ 1, 4] oxazepan-5-o0on-4-yl)-benzam de,

(14) 3-chloro-N[(1 R -1-(5-chloro-1

H bcamzuhnhd@mup bpybl)allgl sueistituted diyng [G+=zdalky group or an oxygen or

(pipe d|n nza de, i 19)
N- [ G Jf?@ rag%%pfqr_(lﬂr) - 2- hydr oxy- et h
yl]-3-nmet hyI - (rmr phol i n 3-on-4-yl)-benzam de, 10

(16) N-[(1R 25) 1
- ( 5-aphimine grekm entionalirasubistitttod byoa Fasteiy qmwn}:l -tgo or three

met Wt#ogdén(%ﬁpshm i n-3-on-4-yl)-benzam de, k ~

and the bond is effected via a nitrogen atom or via a carbon atom,

~while the alkyl groups contained in the foregoing definitions which have more

than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups,
for example the dialkylamino groups, may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

12.  Substituted carboxylic acid amides of general formula | according to one
of claims 1 to 7 or 8, wherein the group X' denotes a methylene group.
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R

(17)

N-[(1S)-1-(5-chl oro-1H benzi m dazol -2-yl)-ethyl]-3-net
hyl - 4- ('t hi onor phol i n-3-o0n-4-95 ) - benzam de, 15 (18)
N[(1 R-1-(5-chloro-1

H benzi m dazol - 2-yl ) - 2- met hoxy- et hyl | - 3- net hy| -

(pi peridin-2-on-1-yl)-benzam de, (19)

N[ (1R) - 1- (5-chl oro-1H benzi m dazol - 2-yl ) - 2- net hoxy- et
hyl ] - 3-net hyl - 4- 20

([1, oxazi nan yl ) -benzam de,

3 ( f]@ub@tl‘(%eféﬁamhwaﬂm#pa@iaenqrfsifqrrw%aﬁwymto one
P slatisyPloRE WieBin the group ' dsnotes & garbonyLorypy

N-[(lR) 1- (5-chl oro- 1H benzi m dazol - 2-yl ) - 2- met hoxy- et

5 [¥A.5] bsbitie 5tyin aniiarides ah ogaprb lomua ] according to one
%f[c(a%ﬁ}s 11fo( @bpi 9- \&I'Tbl*é?rf‘ﬁie'%eﬁﬁ X -demivtes S’H’Qé‘th}ieﬁezﬂ?é

rmrp ol 1 n- nzam de,
R)-1-(5-chloro-1

(ter 3R R g cambba e HPR AIREs B 8¥beialTorgria Lasanpelg to one
-od&fims2Ho 8, 12 or 13 wherein the group X® denotes ;] carbonyl group.

N-[(1R) - 1- (5-chl oro- 1H benzi m dazol - 2-yl ) - 2- net hoxy- et
10 hyl]-4-(1, 1-di oxo

5 i _

1 SO Kok ol | oy o on

Wi [cidimset toy B; ér 1 2 mm n ﬁhwherelﬁ tlengroupl ))I dmmzta:mdeaxygéﬁ)atom

N-[(lS) 1- (5-chl oro-1H benzi m dazol -2-yl)-3-(1Htetraz
-5-yl)-propyl]-3-

hyI Lfbs@l?fg E% dg(yfli‘?_@&ddalﬁidkskﬁgéﬁ@a@f‘ormlﬂé)lé&?&rdang to one

[(1 benzi m daz |') - 3- met hoxy-pr
15 ap\ddim3-hiet 15| wilereimitvepgrolip iB enotest tha g;de@nzam de,
- (28)
N-[(1R)-1-(5-chl oro-1H benzi m dazol 2-yl)-2-nmethyl sul p
hanyl -ethyl]-3 15
nmet hyl - 4- ( mor phol i n- 3- on- 4- henzam de, (29)
N-[(1R)-1-(5-chloro-1H b.%nei y2-yl) - 2- met hoxy- et

N -
| a4 Ot
hyl ] - 3- met hyl - 4- N @ ’

71'
R H

18.  Substituted carboxylic acid amides of general formula | according to one

20 of claims 1 to 16, wherein the group B denotes the group

25 19. Substituted carboxylic acid amides of general formula I according to one
of claims 1 to 16, wherein the group B denotes the group



(thi onor pholi n-3-on-4-yl)-benzam de, 20 (30)
3-chloro-N-[(1 R -1-(5-chloro-1

H benzi m dazol - 2-yl ) - 2- net hawpeet hyl ] - 4-

(mor phol i n-3-on-4-yl)-benzam de, (31)
3-chloro-N-[(1R)-1-(5-chl oro-1H benzi m dazol -2-yl)-2-m
et hoxy-ethyl]-4 :
(1, 1-di oxo-[1, 2] thi azi nan- 2-yl ) -benzam de, 25 (32)

N-[ (1R>- 1- (5-chl oro- 1H benzi m #azol - 2-yl ) - 2- met hoxy- et
hyl]-4-(1, 1-di oxo-

[1, 2] thi azepan-2-yl)-3- y
3-brono-N-[(1 S)-1-(5-chlFo =

H benzi m dazol - 2-yl)-ethyl]-4- §_|pi peridin-2- 30
on-1-yi)-benzam de, (34)

3-bronmo-N-[ (1R) - 1- (5-chl oro- 1H benzi m dazol - 2-yl ) - 2-ne
t hoxy-ethyl]-4 -230- | (piperidin-2-on-1-yl)-benzam de
and (35)

1-(5-.chl -1H-b i m,d | -2-yvI)-1-(f -2-Vl )z
i 1 Stietded oAb NE s s bohafa RythBa Aggortinio one
5 Uldfeididisl PR S, whéRirethRdro0pREderidiss Hichidriveastonl.s, the
m.xtures thereof and the salts thereof are

particularly preferred. 25. Physiologically acceptable

1 Sl o RIS BB bl i Hoding o one
cofragiied! &e tOr whagin theagroup Riderwtes afbromirienatoin.t o 24

or a physiologically acceptable salt according to ff
claim25, optionally together with one or nore inert

10 Hri §L?os@iﬁ%a rcaf%dglﬁ@%éid arg.‘rae%f &Qﬂ%ét?gorg%ﬂg ;reg&ming to one

accor ng to at one of clal

pifychainisotytae 49) whereiretiteagrbup R dernte adiethynybgrdup. m 25,
for preparing a nedicanent with an inhibitory effect
on factor Xa and/or an inhibitory effect on related

sE3. i neg st Rtag @arbeadlic acid amides of general formula | according to one
of claims 1 to 22, which correspond to general formula la

, O RS R4

R o
N B
|5

NbShzawi de,  (33)

15

R’ (1a)

20 24. The following compounds of general formula | according to claim 1:

(1)  4-(azepan-2-on-1-yl)-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-
methoxy-ethyl]-3-methyl-benzamide,

25 (2) 4-(azepan-2-on-1-yl)}-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-
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28. Process for preparing a pharmaceutical conposition
according to claim 26, characterised in that a
conpound according to at |easipyane of clains 1 to 24
or a physiologically acceptable salt according to
claim25 is incorporated in one or nore inert
carriers and/or diluents by a non-chem cal nethod. 25

hydroxy-ethyl}-3-methyi-benzamide,

(3)  N-H(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-3-
methyl-4-(pyrrolidin-2-on-1-yl)-benzamide,

~{4)  N{(1R)-1-(5-chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyil}-4-

(morpholin-3-on-4-yl)-3-trifluoromethyl-benzamide,

(5)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

(6)  N-[(1S)1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyl}-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

(7)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi}-2-hydroxy-ethyl]-3-methyl-4-
(morpholin-3-on-4-yl}-benzamide,

(8)  4-(azepan-2-on-1-yl}-3-chloro-N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yi)-
2-methoxy-ethyl}-benzamide,

(9)  4-(azepan-2-on-1-yi}-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-
methoxy-ethyl]-3-triflucromethyl-benzamide,

(10)  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-4-

([1,3loxazepan-2-on-3-yl)-benzamide

(11)  N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphany!-propyl]-4-
(morpholin-3-on-4-y1)-3-nitro-benzamide, '

(12)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
([1,3]Joxazepan-2-on-3-yl)-benzamide,
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(13)

(14)

- {15,

(16)

(17

(18)

(19)

(20)

(21)

(22)

(23) |

-228 -

3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-

([1,4]oxazepan-5-on-4-yl}-benzamide,

3-chloro-N-[{1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(piperidin-2-on-1-yl)-benzamide,

N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yl)-2-hydroxy-ethyl]-3-methyl-4-

{morpholin-3-on-4-yl)}-benzamide,

N-[{1R,28)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-propyl]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

N-[(18)-1-{5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyt-4-

(thiomorpholin-3-on-4-yl)-benzamide,

N-{(1R)-1-(5-chloro-1H-benzimidazol-2-yt)-2-methoxy-ethyl]-3-methyi-4-

(piperidin-2-on-1-yl)-benzamide,

N-[{1R)-1-(5-chloro-1H-benzimidazoi-2-yl)-2-methoxy-ethyl]-3-methyl-4-

([1,3]-oxazinan-2-on-3-yl)-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi}-2-methoxy-ethyi]-4-(piperidin-
2-on-1-yl)-3-trifluoromethyl-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-(1,1-dioxo-
[1,2]thiazinan-2-yl)-3-methyl-benzamide,

N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-butyl}-3-methyl-4-(morpholin-
3-on-4-yi}-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyi]-4-
([1,3]Joxazepan-2-on-3-yl)-3-trifluoromethyi-benzamide,
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(24)

(29)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-(1,1-dioxo-
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide,

N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-

(morpholin-3-on-4-yl)-benzamide,

N-[(18)-1-(5-chloro-1H-benzimidazol-2-y1)-3-(1H-tetrazol-5-yl)}-propyl]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methoxy-propyl}-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methylsulphanyl-ethyl}-3-
methyl-4-{morpholin-3-on-4-yf}-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-3-methyl-4-
(thiomorpholin-3-on-4-yl)-benzamide,

3-chloro-N-{(1R)-1-(5-chioro-1H-benzimidazol-2-y1)-2-methoxy-ethyl]-4-
(morpholin-3-on-4-yl)}-benzamide,

3-chloro-N-{(1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl]-4-
(1,1-dioxo-[1,2]thiazinan-2-yl)-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(1,1-dioxo-
[1,2]thiazepan-2-yl)-3-methyl-benzamide,

3-bromo-N-{(18)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(piperidin-2~

on-1-yl}-benzamide,

3-bromo-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
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(piperidin-2-on-1-yl)-benzamide and

(35) N-[1-{5-chloro-1H-benzimidazol-2-yl)-1-(furan-2-yi}-methyl}-3-methyl-4-
(piperidin-2-on-1-yl}-benzamide,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof are particularly preferred.

25.  Physiologically acceptable salts of the compounds according to claims 1

to 24.

26. Pharmaceutical compositions containing a compound according to at
least one of claims 1 to 24 or a physiologically acceptable salt according to

claim 25, optionally together with one or more inert carriers and/or diluents.

27.  Use of a compound according to at least one of claims 1 to 24 ora
physiologically acceptable salt according to claim 25, for preparing a
medicament with an inhibitory effect on factor Xa and/or an inhibitory effect on

related serine proteases.

28. Process for preparing a pharmaceutical composition according to claim
26, characterised in that a compound according to at least one of claims 1 to 24
or a physiologically acceptable salt according to claim 25 is incorporated in one

or more inert carriers and/or diluents by a non-chemical method.



