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ect ed CGRP antagoni sts, processes for preparin
D5h21h Ingeieim/Resit use as phar naceut i cal conpositquEteThe
3P _P11i1nventi on relates to CGRP antagonists of
gener a ormul a the tautoners, diastereoners,
enantioners, hydrates, m xtures thereof and the salts

t her epf, a Il..as the hydrates of the salts

par 1 e8lpatad ERF Sniagonit S PEdtaspes OE praps ing them
thereof Whhiy thaf S a$ P%rﬁ.aaamie,apemﬁosmons

phar maceuti cal conposilions containing these

conpounds, the use thereof and processes for the

reparation thereof. | ahove .general faormulg (1)

The et aveshifi nissdo L GRR A RO cinet 'S da L
atom a phenyl sul phonyli m no or cyanoimno group, X
denotes an oxygen or sul phur atom an imno group
optionally substituted by a ¥, 6-aFkyl group or a

nmet hyl ene group optionally substitdted by a

C _6-al kyl group, Y and Z i nd¢peRdently of one anot her
each denote a straight-chain pbranched Cl1_6- al kyl
group wherein each nethyl ene )geedp nmay be substituted
‘by up to 2 fluorine atgms affd e®h nethyl group may be
substituted by up to‘Eui flyuorige atons,

N X

O
1
R ()

the tautomers, diastereomers, enantiomers, hydrates, mixtures thereof and
the salts thereof as well as the hydrates of the salts, particularly the
physiologically acceptable salts thereof with inorganic or organic acids,
pharmaceutical compositions containing these compounds, the use thereof
and processes for the preparation thereof. '

In the above general formula (1) in a first embodiment

A denotes an oxygen or sulphur atom, a phenylsulphonylimino or cyanoimino

group,

X denotes an oxygen or sulphur atom, an imino group optionally substituted

'by a Cys-alkyl group or a methylene group optionally substituted by a

C1.s-alkyl group,

Y and Z independently of one another each denote a straight-chain or
branched C.g-alkyl group wherein each methylene group may be substituted
by up to 2 fluorine atoms and each methyl group may be substituted by up to




whi |l e the above-nentioned al kyl groups together with
the carbon atomto which they are bound, may be
joined to one another, fornmng a 4- to 8- nenbered
ring, Rl denotes a saturated, nono- or diunsaturated

T o B AT gpered aza, diaza, triaza, oxaza, thiaza,
ﬁﬁﬁohﬁFg?gﬁ r S, S-di oxi do-thi adi aza heterocyclic group,
i n which the above-nmentioned heterocycles are Iinked

~via a carbon or nltrogen atom contain one or

whie mabove-mentioead Bbw) oraypsipeethar witk the @@rb@nrﬁt@mdgen
m%eg’%ﬁe p&aﬁ&‘ %é{; ‘b% Sigea to g@g at% Hel?efofﬂn Hrgoéd ﬁ”t&?- t

e or
nuﬂnbmﬂdaMQns by an aIkyI group, by a phenyl,
phenyl met hyl ;, napht hyl, biphenylyl, pyridinyl,
di azi nyl, furyl, thienyl pyrrolyl, 1,3-oxazolyl,

Rld%nbfésaaz%tﬂat 65&6669 ‘HIUPQ%‘[[J qu to embered 23 diaza,

- et hyl pyrazo , azo | m dazo
tr@rzaupxazm thiaza, thadsaz}asmn $ uSedIDSIdnﬁbuatiazadmtenocgbl|cogroup,
different, and while an ol efinic double bond of one of
t he above-nenti oned unsaturated heterocycles may be

f upeghitR tife BBV hedﬁ:@ﬁ@& Ik ero@%dlééjél%ﬂlnk‘ébaﬁé B&arbon or
1, 3-oxazol e, thienyl, furan I azol e, pyrrole,

l\l—ﬂ’é’plﬁlnﬁmmole or quinoline ring, to a1l
H qui nolin-2-one ring optionally substituted at the
nitrogen atom by an al kyl group or to an im dazol e or

N- edrthinl drig see G'arbbﬁi% d?ﬁhm@éﬁe@n?h’@o%@%d}ﬁc@nﬂw hRrogen
bonds of one of the above-nentioned unsaturated

he@®bcycl es may each be fused to a phenyl ring,

may be substituted at one of the nitrogen atoms by an alkyl group,

| may be substituted at one or at two carbon atoms by an alkyl group, by a
phenyl, phenyimethyl, naphthyl, biphenylyl, pyridinyl, diazinyl, furyl,
thienyl, pyrrolyl, 1,3-oxazolyl, 1,3-thiazolyl, isoxazolyl, pyrazolyl,
1-methylpyrazolyl, imidazolyt or 1-methylimidazolyl group, while the
substituents may be identical or different, and |

while an olefinic double bond of one of the above-mentioned unsaturated
heterocycles may be fused to a phenyl, naphthyl, pyridine, diazine,
1,3-oxazole, thienyl, furan, thiazole, pyrrole, N-methylpyrrole or quinoline
ring, to a 1H-guinolin-2-one ring optionally substituted at the nitrogen

~atom by an alkyl group or to an imidazole or N-methylimidazole ring or
also two olefinic double bonds of one of the above-mentioned unsaturated
heterocycles may each be fused to a phenyl ring,

while the phenyl, pyridinyl, diazinyl, furyl, thienyl, pyrrolyl, 1,3-
oxazolyl, 1,3-thiazolyl, isoxazolyl, pyrazalyl, 1-methyipyrazolyl,
imidazolyl or 1-methylimidazolyl groups contained in R' as well as




whi |l e the phenyl, pyridinyl, diazinyl, fury], thienyl,
pyrrolyl, 1,3- oxazolyl, 1,3-thiazolyl, isoxazolyl,
pyrazol yl, 1-nethylpyrazolyl, imdazolyl or
1-net hyl i m dazol yl groups contained in RL as well as 3

E:tn é? cyccfI b@%& d@a%lg'gad% %ﬁﬁe@q‘%@g@& rﬂgna?silrbon

be nogi@letodimapadditisailstié trvhed diiyorf thQ@tbsml@ted by fluorine,
chlori ne brom ne or iodi ne atons
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ri 11 orBrainga Bon it (3R wer o enn pyPearB Ry PR etit.r-
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groups, - whil'e the substltuents may be identical or

di f f ee¥ane, difRiommethexy ttiBusrpmediy@y, Hiftieromethylthio,
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phenydubstituents mady, bedlidanticsllor difiediestcy, amni no,
al kyl am no, di al kyl am no, carboxy, al koxycarbonyl,

am nocar bonyl, am nocarbonyl am no, acetyl am no,

RatiBHtStreQ'tlHé*il'l%llogei"n'é%&ﬁ’l?ri di nyl,

a phenylmethyl group or a Co.7-alkyl group which may be substituted in the o
position by a cyclohexyl, phenyl, pyridinyl, diaziny!, hydroxy, amino,
alkylamino, dialkylamino, carboxy, alkoxycarbonyl, aminocarbonyl,
aminocarbonylamino, acetylamino, 1-pyrrolidinyl, 1-piperidinyl,
4-(1-piperidinyl)-1-piperidinyl, 4-morpholinyl, hexahydro-1H-1-azepinyl, [bis-
(2-hydroxyethyl)lamino, 4-alkyl-1-piperazinyl or 4-{(@-hydroxy-Cz7-alkyl)-1-

piperazinyl group,
a pheny! or pyridinyl group,

_ while the above-mentioned heterocyclic groups and phenyl groups may
additionally be mono- di- or trisubstituted in the carbon skeleton by
fluorine, chlorine, bromine or icdine atoms, by methyl, alkoxy,
difluoromethyl, trifluoromethyl, hydroxy, amino, Css-alkylamino, di-
(Ci3-alkyh)-amino, acetylamino, aminocarbonyl, cyano,
methylsulphonyloxy, difluoromethoxy, trifluoromethoxy, triflucromethylthio,
trifluoromethylsulphinyl, trifluoromethylsulphonyl, amino-Cs-alkyi,




4- (1-pi peridinyl)-1-piperidinyl, 4-norpholinyl,
hexahydro-1H-1 -azepinyl, [pis-
(2- hydroxyet hyl )] am no, 4-alkyl-1 -piperazinyl or
4- (o- hydroxy-C2_7-al kyl)-1- piperazinyl group, a
[ oV
*@g AN farfib! @'10 ”é(l\gylgfrqgﬁaggbﬁk&g érﬁﬁoa@nﬁ/&kﬁeﬂbh%@ﬁd the
adsiltistltumitd; mdgﬂ)emjlent:cedlor differémt, substituted in the
carbon skel eton by fluorine, chlorine, brom ne or
i odi ne atoms, by nethyl, al koxy, di fl uor onet hyl,
8 I
R Héﬁbt‘é@ tﬁgﬁyﬁﬁq%en@f&g@g%é am MI gam 3 Jg é ﬁgpmﬂutgbb,ya
pmmyh;bl‘pwncﬂjhsalrgrbuw, di fl uor omet hoxy, trifluoronethoxy,
trifluoronmethylthio, trifluoronethylsul phinyl,
trifluoromnethylsul phonyl, am no-Cva-alkyl, 4
G whitetrey A LNy @l&@hﬁg'beqrnked to an alkyl group present in R? or
di - (C, 3-al kyl ) -"am no- G groups and th
s @@henwaﬁwndﬂylﬂ@reaemﬁm &l anst the; mﬁr@@@hatom whicbttbey

g Cl-3-al kyl group optionally

§t94 qf”%eg&ﬁﬁ'%ig]rﬁﬁeﬁy or pyridinyl group, while the

CI3 aI kyI group may be linked to an al kyl group
phenyl or pyridyl ring present in
R@néﬁj t@ﬁ%thﬁr ’Mtbé@ﬁ ea@l@ﬁed attmeerat@msqenoafa @ greumaf general
okl #Qng aring, or R2 and R3 together with the

encl osed nitrogen atom denote a group of general
formul a (CR8RI) q

R
YN |
CRR; / .
(CRgRy), R’
N~ s ~CR;R, b

wherein

Y denotes the carbon atom or, if R® is a pair of free electrons, it may also
denote the nitrogen atom,

gandr, if Y* denotes_the carbon atom, represent the numbers 0, 1 or 2,
or

‘g and r, if Y' denotes the nitrogen atom, represent the numbers 1 or 2,

R? denotes the hydrogen atom, an amino, alkylamino, dialkylamino, alkyl,
cycloaikyt, amino-Ca.z-alkyl, alkylamino-Ca.7-alkyl, dialkylamino-C..7-alkyl,
aminoiminomethyl, aminocarbonylamino, alkylaminocarbonylamino,
cycloalkylaminocarbonylamino, phenylaminocarbonylamino,
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R

~-CRSRT Ni (CR89)r "CRI1 I ) ( wherein Y' denotes
the carbon atomor, if RS ig a pair of free electrons,
it my also denote the nitrogen atom g and r, if Y

denotes the carbon atom represent the nunbers 0; 1 or

2, ; [

- i dteftivtaiol aingLaRRrSHrhiGaRy SRERTEREOR  oger
at aikpxwarbmyiaikyla#lc;aftwﬁyatk,yl gicapkyl am no, al kyl,

cycl oal kyl, am no-C27-al kyl, al kyl am no- C2-7-al kyl,

di al kyl am no- C2- 7-al kyl, ~ ami noi m nonmet hyl,

anhN GO RUVAGHehBte M{ragémgﬁﬁ\ﬁ hﬁaséa?dsxs}oammomethy;

cycl oal kyl am nocar bon

p halkylemineroethybonginbgdandnomettyl gowyy;, bonyl al kyl |

am nocar bonyl am noal kyl , al koxycar bonyl ,

al koxycar bonyl al kyl or carboxyal kyl group, or, if Yi

dO@?)hBﬁj/I g ﬂ albgmm HERERh AL 2Maphtis, C@h@ﬁ}’ylbarbonyl or
am nonet yl am nomet hyl or d| al’kyl’am nonet hyl

grm@yk@rémd;grouwhucb. Mgy eadh &2imeng-, di- eg Firupptituted in
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alkyl alkoxy methylsulphonyloxy, difluoromethyl, trifluoromethyt, hydroxy,
amino, acetylamino, aminocarbonyl, aminocarbonylamino,
aminocarbonylaminomethyl, cyano, carboxy, alkoxycarbonyl,
carboxyalkyl, alkoxycarbonylalkyl, alkanoyl, o-(dialkylamino)alkanoyl, o
-(dialkytamino)alkyl, o-(dialkylamino)hydroxyalkyl, o-(carboxy)alkanoyl,
difluoromethoxy, trifluoromethoxy, trifluoromethyithio, '
trifluoromethylsulphinyl or trifluoromethylsulphonyl groups, while the

substituents may be identical or different,

a 4- to 10-membered azacycloalkyl group, a 6- to 10-membered oxaza,
thiaza or diaZacycIoa!kyI group, a 8- to 10-membered azabicycloalkyl
. group, a 1-alkyl-4-piperidinylcarbonyl or 4-alkyl-1-piperazinylcarbonyl

group,

while the above-mentioned mono- and bicyclic heterocycles are

bound via a nitrogen or carbon atom,

in the above-mentioned mono- and bicyclic heterocycles any
methylene group not directly bound to a nitrogen, oxygen or sulphur

atom may be substituted by one or two fluorine atoms,

the above-mentioned mono- and bicyclic heterocycles as well as the
1-alkyl-4-piperidinylcarbony!- and 4-alkyl-1-piperazinylcarbonyl group
in the ring may be mono- or polysubstituted by a Cy_7-alkyl group,
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the carbon skeleton by fluorine, chlorine, bromne or
i odine atons, by alkyl, alkoxy, methylsul phonyl oxy,
di fl uoronmethyl, trifluoronethyl, hydroxy, am no,
acetyl am no, am nocarbonyl, am nocarbonyl am no,

am no ] an ; ;

al koxi@?gg%éﬁ}ﬁmea?ﬁgﬁégw%ﬁ-gta ﬁié(lgcar&g’oﬂe'lkg\akwp?’

al kanplénylearbding| gyridinyloanhahilacayloxy vwearboxyalkanoyl, carboxy-
- (di alLkyl am kyl i al k ' d L kyl , .
w ( caPbi plaRETBgTYIa, PGBy EARBRYgmocarbdr, Akytamino-
trifl t ; '

el f1 SoRnT By Klhionyl, BBy drRidaiiiaton group or,

gr oupsybsifited bwtfecycstmajgylcar@enyls anacycloalkydearboodl or

R e SR R e YT
gr oupalk@l-fubstitutdd ‘ed azabi cycl oal kyl group, a

1- al kyl - 4- pi peri di nyl carbonyl or 4-alkyl-1
- pi per azi nyl carbonyl group, while the above-nentioned

nono- ang. C . .

i oger i el ARt ol i ARER B BBt e
and bi cymdrmprideed ¢o d0yitlgasembirs amd thd iestercdiiowtiicbieties
directly bound to a nitrogen, oxygen or sul phur atom
may. be GANRRsE hyo dHENgrMemBefs art i ne at ons, the
above-nmenti oned nono- and bicyclic heterocycles as
well as the 1-alkyl-4-piperidinylcarbonyl- and

4- al ky| -the pplpamyd and\dyddinybondupg rcontainedirt the abovg- may

be rmno-mgrqﬂgnoel Sr%ﬁf)gln%éjy} i?ﬂupr}/ bg m%lrmz,_ 3!'— E?/lris%[agtlijtﬂted(aby
fluorine, chlorine, bromine or iodine atoms, by alkyt, alkoxy,
methylsulphonyloxy, diflucromethyl, trifluoromethyl, hydroxy,
amino, acetylamino, aminocarbonyl, aminocarbonylamino,
aminocarbonylaminomethyl, cyano, carboxy, alkoxycarbonyl,
carboxyalkyl, alkoxycarbonylalkyl, alkanoyl, o-
(dialkylamino)alkanoyl, o-{carboxy)alkanoyl, difluoromethoxy,
trifluoromethoxy, trifluoromethylthio, trifluoromethytsulphinyl or
triftuoromethylsulphonyl groups, while the substituents may be
identical or different,

R’ denotes a hydrogen atom,

a Ci4-alkyl group , while an unbranched alkyl group may be substituted
in the o position by a phenyl, pyridinyl, diazinyl, amino, atkylamino,
dialkylamino, 1-pyrrolidinyl, 1-piperidinyl, 4-methyl-1-piperazinyl,
4-morpholinyl or hexahydro-1H-1-azepiny! group,

an atkoxycarbonyl, the cyano or aminocarbonyl group or also, if Y'

denotes a nitrogen atom, a pair of free electrons,



nonosubstituted by a phenyl -Cl_3-al kyl, al kanoyl,

di al kyl am no, phenylcarbonxl, pyri di nyl car bonyl ,
car boxy, carboxyal kanoyl, carboxy- al kyl,

al koxycar bonyl al kyl , al koxycar bonyl, am nocar bonyl
al kyl am no- carbonyl, al kyl sul phonyl, cycl oal kyl or
cycl oal kyl al kyl group, or substituted by a

cy e, oY kydamndiamrote azaeagarpatoly lat<y terfidorine atom, or
dlazacycloalkylcarbonyl or oxazacycloalkylcarbonyl

group optionally alkyl-substituted in the ring, while

eagh %Q&H&‘ With R %%H' fsdéﬁ%ﬂé 3 -l‘ﬁrg 7 &e%%??%ﬁ?&ﬁél’iﬁr}é‘ﬁetrﬁlg,

rise ers -an
hemwbnahla:ry]ethwenmgmu;aeaay bacrhpleom)by se-NH bo-N@lkylyagroup
menbers and the phenyl and pyridinyl groups contained
in the above- nentioned groups may in turn be nono-,

di - Ofnhid b;}%%gérﬂét%ﬁ] gdl[mcf b“{ hltfb%encd?brﬂrwlﬂﬁn thé 9FbNE

or |od|ne

met hyh‘@nt!@hedwgtcmmR ohiafy| bmreolmmtiyby a pratédting gnoephy| |
hydr oxy, am no, acetyl am no, am nocarbonyl,
am nocar bonyl anmi no, am nocar bonyl am nonet hyI cyano,

CarPany, R7aWﬁ@Wﬁ99%@1Méntlca¢ aF BWPéYéHtkW each case denote a
al koxycar bonyl al kyl', al kanoyl ,

( dhﬁdmgeaﬂim)anqafaiwl or dlE("Qd&l!ﬁWFQUR&Xﬁ@iEIO if Y' does not

{Ei%ﬁjcﬁg%gﬁ&pﬁéﬂpmrﬁ tlhfelf u%'ﬁ%%&&@%l sul phi nyl or

trlfluoronethylsulphonyl groups, while the
sub tltu%nts may be identical or different, R5

deﬁo{aeg k. wpu:.hd@gya bgtidantical or different, in each case denote a
hydrogen atom or a C+s-alky! group,

while, unless otherwise stated, all the above-mentioned alkyl and alkoxy
groups as well as the alkyl groups present within the other groups specified
comprise 1 to 7 carbon atoms and may be straight-chain or branched, while
each methylene group may be substituted by up to 2 fluorine atoms and each

methyl group may be substituted by up to 3 fluorine atoms, '

all the above-mentioned cycloalkyl groups as well as the cycloalky! groups
present within the other groups specified, unless otherwise stated, may
comprise 3 to 10 carbon atoms, while each methylene group may be
substituted by up to 2 fluorine atoms, |

all the above-mentioned aromatic and heteroaromatic groups may additionally
be mono- di- or trisubstituted by fluorine, chlorine or bromine atoms, by cyano
or hydroxy groups and the substituents may be identical or different and

by the protective groups mentioned in the foregoing and subsequent
definitions are meant the protective groups familiar from peptide chemistry,
particularly



a Cl4-al kyl group , while an unbranched al kyl group
may be substituted in the gv position by a phenyl
pyridinyl, diazinyl, am no, alkylam no, dialkylam no,
1-pyn-olidinyl, 1-piperidinyl, 4-nmethyl-1-piperazinyl,
4- mor phol i nyl or hexahydro-1 H 1-azepinyl group, an

al koxycarbonyl, the cyano or am nocarbonyl group or

a phewylatkbxyfarbaieh gramp witmi tto Sgeambert atomsainptaeralidxyf meiety:
oes

onlioga]y SHasytdted s fsophenyT BucepS by FoRbge e, B8 Ritreor
| oal i bhat i .

P T e R RO, Y el aced by & - N or
-N(al kyl')- group while a hydrogen atom bound to a

e L e

Mayniee-beteRidx @érb@hyﬁnfm@my,behﬁ 1@ r6asge, Benrire- a
hydr ogen atom a kyl or dia am no group or

a|b§@zylpf<ycarbaaﬂs31¢6lorod>@mavawaﬁb®msdgéﬁh&r@m t he
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t he above- ntlone [ kyl alkoxy gf oups as vel |
as the al kyl groups present Mﬁthln t he ot her groups
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m@egup may be substituted by up to 2 fluorine atons and
each methyl group may be substituted by up to 3
fluorine atons,

for example the methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,
isopropoxycarbonyl, n-butoxycarbonyl, 1-methylpropoxycarbonyl,
2-methylpropoxy-carbony!l or ferf.butyloxycarbonyl group,

the allyloxycarbonyl, 2,2,2-trichl6ro-(1 ,1-dimethylethoxy)carbonyl or 9-
fluorenylmethoxycarbonyl group or

the formyl, acetyl or trifluoroacetyl group.

A second embodiment of the present invention comprises the compounds of

the above general formula (1), wherein

A, X, Y, Z, R?and R® are defined as mentioned in the first embodiment
hereinbefore and

- R denotes a mono- or diunsaturated 5- to 7-membered aza, diaza, triaza or
thiaza heterocyclic group,

in which the above-mentioned heterocycles are linked via a carbon or




all the above-nentioned cycl oal kyl groups as well as

t he cycl oal kyl groups presgnt Wi thin the other groups
speci fied, unless otherwi se stated, nmay conprise 3 to
10 carbon atons, while each nethyl ene group nay be

S ] by up to 2 fluorine atons, all the
agggébéﬁhﬁﬁghed aromati ¢ and heteroaronmati c groups may
additionally be nmono- di- or trisubstituted by
fluorine, chlorine or brom ne atons, by cyano or
hy@RBRip Wp‘&"%ﬁi omd gEHRs adiaesitdo Mtfﬁgen ai cal

or different and by the protective groups nentioned in

the foregoi ng and subsequent definitions are neant
t hmap bet subistitibed aba gardonratomey & rptbnenple pyridiayic Hiaingt,r v,

3 blersh ool B BRBS a2 N PYSPOM B (s M Pyrazol

Subipliptamged in the phenyl nucleus by a hal ogen atom
by"a nitro or phenyl group or by one or two mnet hoxy
groups, for exanple the benzyloxycarbonyl

2 A DRARR RS BT ELBD e Rk SpRECHA Gt
beatEtdRyrea mhanbe fué’edqblaorpﬁehﬁn RYDRIYE pyRamE diazine,
4-chl or 0- benZzyl oxycar bo

A-thiepiybayayinoknearng ﬁétﬂrﬁll gxinplin-3-eae Kogyaptienally

- a..a- di - he rbonyl group, an
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atons in the alkyl nmoiety, for exanple the

nethoxycarbong et hoxycar bonyl , n-propoxycarbonyl
while the phenyl, pyridinyl, diazinyl, thienyl, pyrrolyl, 1,3-thiazolyl,
isoxazolyl, pyrazolyl or 1-methylpyrazolyl groups contained |n_R1 as
well as the benzo-, pyrido- and diazino-fused heterocycles in the
carbon skefeton may additionally be mono-, di- or trisubstituted by
fluorine, chlorine, bromine or iodine atoms, by alkyl, alkoxy, nitro,
difluoromethyl, trifluoromethyl, hydroxy, amino, alkylamino, diaikyl-
amino, acetylamino, acetyl, cyano, difluoromethoxy or
trifluoromethoxy groups, while the substituents may be identical or
different,

while the above-mentioned alkyl groups or the alkyl groups contained in the
above-mentioned groups, unless otherwise stated, contain 1 to 7 carbon
atoms and may be branched or unbranched, while each methylene group may
be substituted by up to 2 fluorine atoms and each methyl group may be

substituted by up to 3 fluorine atoms, and
the above-mentioned aromatic and heteroaromatic groups may additionally
be mono- di- or trisubstituted by fluorine, chlorine or bromine atoms or by

cyano or hydroxy groups and the substituents may be identical or different.

A third embodiment of the present invention comprises the compounds of the



i sopropoxycar bonyl, n-butoxycarbonyl,

1- et hyl propoxycar bonyl,  2¢yvet hyl propoxy- car bonyl or
tert. butyl oxycarbonyl group, the allyl oxycarbonyl,
2,2,2-trichloro- (1, 1-di net hyl et hoxy) car bonyl or 9-

aEb\%’pé Hamm@m%h group or the fornyl, acetyl
or trif

uor oacet group. A second enbodi nent of the
present invention conprises the conmpounds of the

abo g ral formyl a ( wherei.n A, Y, Z and
A X 2 REITR’ 3 Hehed A hériad i 83 et fihorin@htand
her ei nbefore and Rl denotes a nono- or diunsaturated
5- to 7-nenbered aza, diaza, triaza or thiaza
R eleaptssya Monognsatprated Swis Zimembergsbdiszarentriazadwterocyclic
heterocycles are linked via a carbon or 9 nitrogen
Mm contain one or two carbonyl groups adjacent to a
nitrogen atom may be substituted at a carbon atom by
a phenyl, pyridinyl, diazinyl, thienyl, pyrrolyl,
1, \yhtleh?&/fa%@bwq-megéamdahﬂe{owi@z@eylnkea via a nitrogen atom,
1- et hyl pyrazolyl group and an ol efinic doubl e bond
of one of the above-nentioned unsaturated

hetentairys tabonmygroap bdient @ & nittseyl atongpht hyl
pyridine, diazine, thienyl or quinoline ring or to a
1 Hquinolin-2-one ring optionally substituted at the

NI FE0%RIRHNAT BY stoSRLd a3 8480on atom by a phenyi group and

an olefinic double bond of one of the above-mentioned unsaturated
heterocycles may be fused to a . phenyl, thienyl or quinoline ring,

while the phenyl groups contained in R' as well as benzo-fused
heterocycles in the carbon skeleton may additionaily be mono-, di- or
 trisubstituted by fluorine, chlorine, bromine or iodine atoms, by methyl,
methoxy, nitro, difluoromethyl, triflucromethyl, hydroxy, amino,
aikylamino, dialkylamino, acetylamino, acetyl, cyano, difluoromethoxy
or triflucromethoxy groups, while the substituents may be identical or
different, but are preferably unsubstituted, or monosubstituted by a

fluorine, chlorine or bromine atom or by a methyl or methoxy group,

- while, unless otherwise stated, all the above-mentioned alkyl groups as well
-as the alkyl groups present within the other groups comprise 1 to 7 carbon
atoms and may be straight-chain or branched and the above-mentioned
aromatic and heteroaromatic groups may additionally be mono- di- or

~ trisubstituted by fluorine, chlorine or bromine atoms or by cyano or hydroxy
groups and the substituents may be identical or different.

A fourth embodiment of the present invention comprises the compounds of

the above general formuia (1), wherein




whi |l e the phenyl, pyridinyl, diazinyl, thienyl,
pyrrolyl, 1,3-thiazolyl, iﬁoxazolyl, pyrazol yl or

1- met hyl pyrazol yl groups contained in RL as well as
the benzo-, pyrido- and diazi no-fused heterocycles in
the carbon skeleton may additionally be nono-, di- or
trisubstituted by fluorine, chlorine, bromne or

Aj XAVnE, ®amel, Rbsreaddfifed a8 harsinbefdrt iwthe first embodiment and
di fl uoronethyl, trifluoronethyl, hydroxy, am no,
al kyl am no di al kyl - am no, acetyl am no, acetyl,

REYRARes .4 418561728 il 0 pABEBRI-94 e
ylmh(ﬂ@xbhm-a!ﬂwdee-ﬂéﬂqwﬁammraBM/)I-pmeruhpd -yly 4{(Ee)xal-$<phenyl~
4 SrtETogk Aeripee- Winwiterdiaing fidors 2 e ingesnig. 5

c]éﬁﬂolﬁ‘m—ﬁﬁplﬁéﬁﬂﬁhﬁ% W-(ZU@)EH @@@ﬁ?droﬂwjtﬁgﬁém-d]pynmidln-

hyl enie’ group may be substitu

3-M)umerr¢hn-aﬂd n‘b-(&-mtoehé-ldlhmrwv-l tienogs, ﬂe@&pbremndm% yl)-

PiBERTh U ek e P B B2 P BR el ray

pl?dﬂhhhﬂoﬁahi(ﬂ-oxbﬂ,Qﬂ?@-‘tetﬁbhyd%-tﬁlémﬂg@ﬁl -1 BLEiEz&Yin-3-yl)-
| uori ne hl ori ne or brom ne atons or cyano or

Piﬁ%ﬂlaﬂyyigﬂdaﬁoaha 4, précteamsiro-thiensle, 3-@};1 Mlﬁa@fﬂﬁ’cﬂﬂ

oAb 8 Pk GRS Pl PR R pppern-
1-gegreup) fornmula (1), wherein A, X Y, Z R2 and R3 are

defined as hereinbefore in the first errbodi ment and
R1 denotes a npnounsaturated 5- to 7-nmenbered di aza or

U ienBebRASME idhed mono- and bicyclic heterocycles in the carbon
skeleton may additionally be monosubstituted by a methoxy group,

while the above-mentioned aromatic and heteroaromatic groups by fluorine,
chlorine or bromine atoms, by cyano or hydroxy groups may additionally be
mono- di- or trisubstituted and the substituents may be identical or different.

A fifth embodiment of the present invention comprises the compounds of the

above general formula (), wherein

A, X,_ Y,Z and R1. are defined as hereinbefore in the first embodiment and

R? denotes the hydrogen atom or

a phenylmethyl group or a C,.7-alkyt group which may be substituted in the o
position by a phenyl, pyridinyl, hydroxy, amino, alkylamino, dialkylamino,

carboxy, alkoxycarbonyl, aminocarbonyl, aminocarbonylamino, acetylamino,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyi; [bis-(2-hydroxyethyl)]Jamino group



group, while the above-nentioned heterocycles are
l'inked via a nitrogen atom, , contain a carbonyl group
adj acent to a nitrogen ato&l may additionally be
substituted at a carbon atom by a phenyl group and an

oDl g, A5 R ReR B el o8y Gl T e S GRAHERY] GRURS may
t hadidnally baunBAbl, e drithubsthité@ir the @By kkaetisy

contained in RL as well as benzo-fused heterocycles

i flucriaecehlpine dreMminear wginesafamsi branethybalkesyio- , di -
or [ [ I I.0e, Lo N 1.nQ. or

" SiadroResRl: FifhBRoloyh KGR il bR 8-

d: (Eﬂlgwil_oﬂ)sadmg_io, ldfe}ylémimpamiﬁqcblrbd]m raysyo, diﬂ}m@methoxy, _
al kyl am no, di al kyl am no, agetylam no, acetyl, cyano,
ai THRIPBTRSR R AmIBe-Crrrali o omB kN BRINGI G AKVAR T o t he
S i1 _ge._ _ re
orere o OF aRToogps B0 EislbRl GRS i b8

f lidemtioat or diffeoeritne or bromine atom or by a nethyl or

nmet hoxy group, while, unless otherw se stated, all the
above-nentioned al kyl groups as well as the alkyl

RUBENSES B RFogth el or BCOLERY) gibagps comprise 1 to 7

carbon atons and may be straight-chain or branched
and t he above-mentioned aromatic and heteroaronmatic

S PRURDCETE o 2liob 6P iy BE AT 1o Bheabl arpumpresanting®
ororRyplearaner pyridi e resat M PS saaicthk MtrSadIsatohVRNvRich

rmé be identical or different. A fourth enbodi ment of
t Haeypeskawnd, foeninp @Sdenpmeswereddngodpounds of the

above general formula (1), wherein

R?and R® together with the enclosed nitrogen atom denote a group of general

formula
RS
(CRRY),
/z‘;\ / \CLGR7Y1\
7
~.. /_(CRR;) R*
N~ “CRR, mn
wherein

Y denotes the carbon atom or, if R® denotes a pair of free electrons, it
may also denote the nitrogen atom,

gandr, if Y' denotes the carbon atom, represent the numbers 0 or 1 or,

gandr, if Y denotes the nitrogen atom, represent the numbers 1 or 2,



11 A X, Y, Z, R2 and R3 are defined as hereinbefore
in the first enbodi nment andle denotes a

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peridin-1- yl,

|4' hﬁﬁ%é@fe% tﬁg%BﬁVO%B AREMIR ARGRL! Dksaide BF BIyfnad- Y
4, gradiphydro-1, 2, 4-tri azol - 1-yl ) - pi peri di n-1-yl,

4- (2- oxo- 1, 2-di hydr o- inidazo[4 5-

c] qui nol i n-3-yi)-pi peridin-1-

4 &12 n‘ow d?)eg n@'tB bt 'tﬁé"’nftmg%ﬂoitgm alidyiamisiathy! group,
dafte

4_(2 oxo _1 4 d| hydro 2Ht hieno[ 3, 2-d] pyrim di n-3-yl) -

idin-1-vyl, o ) . .
2 8 8nsRY. yadinyieordiazing)pipun whigh may be. sybstivied 1 eahe.
yI dasPbpariugife lchbrine or bromine atom or by _ _
4-(2-0x0-1, 2,4, 5-tetrahydro-thieno[ 3, 2-d] -1, 3-di azepi n
- 3tr¢|up|:orpetb§hcatquyb.nyethyl or methoxy group, -
4-(2-o0xo0-1, 2,4,5-tetrahydro-thieno[ 2, 3-d]-1, 3-di azepin
-3-yl)- piperidin-1-yl or
4- 4 2- gx - rﬂerﬁbété@’é&é&y@ltﬂaﬂ(‘w §ivRb2a - @ Pyrhembeidt Sxagda) orP

I peridin- 1-yl group, while the above-nentioned nono-
andiapagyaloalkyl geewy oty ¢+ & Simemheraskazaiicyciadd gswtmay
addi tionally be nonosubstituted by a nethoxy group,
whil e the above-nentioned aromati c and heteroaromatic

gr oupshilythiel aboveérenentiohkdr inbaoosnd bieyticheterdtycles)are
cyano -or hydrox%ggroups may additionally be nono- di-

or t rRUkYia @RIEadeMmAr €#BOB @M t uent s may be
identical or different. A fifth enbodi nent of the
present i nvention conprises the conpounds of the
abovendea ebaVe-immimhad (tpnoward bicycli heterdtyclesaany R

def | h bef the first enb
ana. FBClIBIRIEEroUR SOk PREEUIPHTLIR P9 ARIGRR dhAUIPhur

grou Fét@ﬁw Rafbesubstilited 69 bReWhtwB MBYind &tGHEBhyt Ut ed

inthe o

the above-mentioned mono- and bicyclic heterocycles may be
substituted by a C4s-alkyl group, by a benzyl, Cas-cycloalkylatkyl,
C,4-alkanoyl, di-(C, ,-alkyl)}-amino or C, -alkylsulphonyl, by an

~ alkoxycarbonyl, alkoxycarbonylalkyl, carboxy or carboxyalkyl group,
'R® denotes a hydrogen atom, a Css-alkyl group or,
if Y! denotes a nitrogen atom, it may also denote a pair of free electrons,

R® and R, which may be identical or different, in each case denote a

hydrogen atom or a C43-alkyl group or di- (C4.3-alkyl)}-amino group and

R® and R°, which may be identical or different, in each case denote a
hydrogen atom or a C4.3-alkyl group,



posi tion by a phenyl, pyridinyl, hydroxy, am no,

al kyl am no, di al kyl am no, ?arboxy, al koxycar bonyl ,
am nocar bonyl , ami nocar bonyl am no, acetyl am no,
1-pyrrolidinyl, 1-piperidinyl, 4-norpholinyl;

[ bi s-(2-hydroxyethyl)]am no group while the
above-nenti oned heterocyclic groups and phenyl groups

whifs, unfdi dthemade ¥iab®], BiNRe abBle-nf¥ntiohed WNGA bidlipathd Well
t he car bon skel eton b fluorine, chlorine, bromne or

as e alkybgrowes prssantwitpin thel atesrgroups ppu"@rléﬁéttﬁﬂ carbon
f
ol AT o ARG o Lol

ardh‘fdtlutahdﬂﬁtém‘ayomalﬁcr grfdupsrmangeahdmwalwrbmmoﬁa; ,Bi-adrkyl

3-al kyl am no- Cl_3-al ky
t”aﬁlb?f@iteé Iﬂ&ﬂr'ﬁeaﬁ;ﬁ'ﬂ'&ﬂ@r @%‘F'R?Iat‘g{iﬂé @pBY &¥ane Qg hydroxy

t, R3
O B A e e e B B G oup. whi I
the Cl. 3 aI kyl group may be |inked to an al kyl group
S AabeRniTa S Rreeah el ERmetres e of the
aa‘d%rgéh@rgf]férm@@ g\j}ﬁgﬂéﬁ{ ed ring, or R2 and R3 toget her

wi th the encl osed nitrogen atom denote a group. of
general formula RS (CR6Rg)q CR6RT (C R6Rg)r " CR6RY

A, XY, Z and R' are defined as hereinbefore in the first embodiment and

R? denotes a phenylmethyl group or a C,.7-alkyl group which may be
substituted in the o position by a phenyl, amino, alkylamino or dialkylamino

group,
while the above-mentioned phenyl group may be substituted by an
amino-C1s-alkyl, Cq.s-alkylamino-Cis-alkyt or di-(Cq.3-alkyl)-amino-
Ci-alkyl group, or '

R® denotes the hydrogen atom or a Cy.s-alkyl group,

R? and R® together with the nitrogen atom to which they are bound denote a
7-dimethylaminomethyi-1,2,4,5-tetrahydro-3-benzazepin-3-yl group or

R?2and R® together with the enclosed nitrogen atom denote a group of general

formula



wherein Y' denotes the carbon atomor, if R5 denotes a
pair of free electrons, it _may also denote t he
nitrogen atom q and r, if ' denotes the carbon atom
represent the nunbers O or 1 or, gqandr, if Y
denotes the nitrogen atom represenJ.t the nunbers | or
2, 13 R4 denotes the hydrogen atof} an ani no,

al kyl ami no or di al k&l am no group,|or, if Y does not
denote the ni troge a di al ky} am nonet hyl group,

a phenyl i di dlazLQML_gmdup whi ch may be
substitutegtin e uor chl orine or
br omi ne aygiie{ ﬁCF%RQIIu onethylcdfbonyl met hyl
or nethoxy groupl” a 4- to ERghbered azacyclﬁglkyl
group, a 6- to 7-menbered oxaza or di azacytlt oal kyl

group or a 7- to 9-nenbered azabi cycl oal kyl group,

whi | e t he above-nentioned nono- and bicyclic

WhReHeH} ocycl es are bound via a nitrogen or carbon atom
in the above-nenti oned nono: and bicyclic heterocycles
any, nmet hyl ene group not d|rectly bound to a nitrogen,
ox\f/ g@ncﬁes thel qatbon atoroor bR ldensigsst painoéftebelentonsy it
t wo fI and the above-nenti oned nono- and -
bl'E%P hl?y'&'irege'ﬁﬁ’ Be substituted by a

Cla- al kyl group by a benzyl, C3-s-cycloal kyl al kyl,
Cl- 4-al kan1o al kyl )- amno or Cl-3

alkgind oliph dqmqtesyh@narbon atom, represent the numbers 0 or 1 or

gandr, if Y' denotes the nitrogen atom, represent the numbers 1 or 2,
R* denotes the hydrogen atom,

a phenyl or pyridinyl group which may be substituted in each case by a
fluorine, chlorine or bromine atom, by a trifluoromethylcarbonyl, methyl or
methoxy group,

a dimethylamino, diethylamino, perhydro-azepin-1-yl, 4-methyl-perhydro-~
1,4-diazepin-1-yl, 1-methyl-piperidin-4-yl, 1-ethylpiperidin-4-yl, piperazin-
1-yl, 4-acetyl-piperazin-1-yl, 4-cyc!opropyl'methyl—pi'perazin-1-yI, pyrrolidin-
1-yl, 4-ethyl-piperazin-1-yl, 4-isopropyl-piperazin-1-yl, piperidin-1-yl, '
piperidin-4-yl, morpholin-4-yl, 4,4-diflucro-piperidin-1-yl, 8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl, pyridin-4-yl, 3-dimethylamino-piperidin-1-yl, 1-ethyl-
piperidin-4-yl, 4-amino-piperidin-1-yl, 4-(dimethylamino)-piperidin-1-yi,
4-(diethylaminomethyl)-piperidin-1-yl, p-trifluoromethylcarbonyl-phenyf,
1-benzyl-piperidin-4-yl, 4-benzyl-piperazin-1-yl, azetidin-1-yl,
1-(methoxycarbonylmethyl)-piperidin-4-yl, 1-(ethoxycarbonylmethyl)-
piperidin-4-yi, 4-(ethoxycarbonyimethyl)-piperazin-1-yl, 1-carboxymethyl-
piperidin-4-yl, 4-carboxymethyl-piperazin-1-yl, 4—methylsuiph0nyl-




al koxycar bonyl , al koxycar bonyl al kyl , car boxy or
car boxyal kyl group, R5 denqyes a hydrogen atom a
Cl 3-alkyl group or, if Y denot es” a nitrogen atom it
may al so denote a pair of free electrons, R6 and R7,

deiBE e 1RF or SR PbRet T B iy oroup o i -
(CL. 3-al kyl)-am no group and R8 and R9, which nmay be

ideptical or different, in e1ach case denote a

hydr egeeteseohydpaen etom oaliky| dgnelgp a nitogen pom.jhinay also

ot | I e above-nentioned al kyl groups

as@%e#%e%a? %@%F%}?}mggoups present within the other

groups conprise 1 to 7 carbon atons and may be
branched apd the above

ST BE aRd R G 8arn Case APBNaE by paeR S Pt SIMEIRATTY be

up g or trisubstituted by fluorine, chlorine or
brggm' Re atonms or by cyano or hydroxy groups and the

substituents may be identical or different. A sixth
enhedi t. of the present, invention conprises the
coRoBTE inBachd8sBHEDER or BV aarabi (1) - whor ei n
A X Y, Zand Rl are defined as herei nbefore in the

first enbodi nent and R2 denotes a phenyl net hyl group
while, antgssotherwise gtatep alhthe labong-rbentiangdalkyl greups as wel

0S|t i b henyl . am al kyl ami no. ar
gy B ERNES et Win 6 O SialibstRemdisshilp Ty
atlghuhd Ry §t&%ﬁt‘-c§hﬁr€dr bian@Red amdnRe Gboveahéntioned
Cl1- 3- al kyl 'am no- C1- 3-al kyl or di-(Cl1 3-al kyl)-am no-
aromatic and heteroaromatic groups may additionally be mono-, di- or
trisubstituted by fluorine, chlorine or bromine atoms, by cyano or hydroxy

groups and the substituents may be identical or different,
while in all the embodiments mentioned above those compounds wherein

)] A denotes an oxygen atom, a cyanocimino or phenylsulphonylimino

group,
X denotes an oxygen atom, an imino or methylene group and

Y and Z independently of one another each denote a straight-chain or
branched C4-alkyl group wherein each methylene group may be
substituted by up to 2 fluorine atoms and each methyl group may be

substituted by up to 3 fluorine atoms,

while the above-mentioned alkyl groups together with the carbon atoms to
which they are bound may be joined to one another, forming a 5-to 7-
membered ring, ' '



Cv- 3-al kyl group, or R3 denotes the hydrogen atomor a
Cl-3-al kyl group, R2 and R3;together with the nitrogen
atomto which they are bound denote a

7-di met hyl am nonet hyl - 1, 2, 4, 5-t et r ahydr o- 3- benzazepi n-

5 r: together wth the enclosed
aﬁ?%‘t%&%@?%‘rﬁ“ﬁéﬁ%@egﬁ%roup of general fornmula 15 RS
wherein \CR6R;, (CRBRg)q (CR8BRI)r -CR6R7 Y1 denotes the

carbon atomor, if R5 denotes a pair of free
tgse GAHRUNASWNSIBIN 3] so denote the nitrogen atom g
and r, if Y1 denotes the carbon atom represent the
nunbers 0 or 1 or g and r, if Y' denotes the nitrogen
(iat onmA danmtesanoxyden alombeor a cyanoinino giRwpdenot es t he
hydrogen atom a phenyl or pyridinyl group which may
be substituted in each case by a fluorine, chlorine

or bXafErdfesh® Bkydeh dtof, idn mﬁ@ﬁpﬁiévrhféﬁ@grbdp anget hy!

or methoxy group, a dinethylamno, diethylan no,

per hydr o- azepi n-1-yl, 4-methyl - perhydro-
Y and Z independently of one another each denote a methyl or ethyl
group wherein each methylene group may be substituted by up to 2
fluorine atoms and the methyt group may be substituted by up to 3

fluorine atoms,

while the above-mentioned methyl and ethyl groups together with the carbon
atoms to which they are bound may be joined to one another, forming a 5- to

6-membered ring,
are of particularly outstanding importance.

A seventh embodiment of the present invention comprises the compounds of

the above general formula (I} wherein
A denotes an oxygen atom, a cyanoimino or phenylsulphonylimino group,

X denotes an oxygen or sulphur atom, an imino group optionally substituted
by a C1.s-alkyl group or a methylene group optionally substituted by a
Cis-alkyl group,

Y and Zindependently of one another each denote a straight-chain or
‘branched Cq.6-alkyl group wherein each methylene group may be substituted
by up to 2 fluorine atoms and each methyl group may be substituted by up to

3 fluorine atoms,

while the above-mentioned alkyl groups together with the carbon atoms to



1, 4-di azepin-1-yl, 1-nethyl-piperidin-4-yl,

1- et hyl pi peri di n- 4 yI plpqra2|n- 1-yl,

4- acetyl - pi perazi n- yI

4-cycl opropyl net hyl - plpera2|n-1-yl, pyrrolidin- 1-yl,

- et.hyl -pl perazin-1-vil -.L.sopr -\l
el afl BEDRE kel ioingl b3 SRl Kffiag 4 O fo &
nferdbeited kipgr o- pi peridin-1 -yl, 8-nethyl-8-aza-

bi cycl o[ 3. 2. 1] oct-3-yl, pyridin-4-yl,
3-di net hyl am no- pi peridin-1-yl, 1-ethyl-

RP 'd%ﬁ&feg %n)ﬂhnseﬁu%’i’éd‘g gi ?ﬁiérﬂ?é‘reﬁ &bza or triaza heterocycllc

TPaRT NS
41¢¢|ethylan1nonethyl) plperldln 1-yl,
p-trifluoronethyl carbonyl - phenyl,

1- benzyl - pi peridi n-4-yl, 4- benzyl pi perazin-1-yl,

azghildiy ébé/\}e-men 10ne h?t)eroc;ycles are linked via a nitrogen atom,
- (et hoxycar bony pirperidin-4-yl,

. 1 (ethoxycarbonylnethyl) pi peridin-4- y|,

et.hoxycar bonyl net h era
1 ESHB0d R el AiaseRl B3 Rfifcten afom,
4- car boxymet hyl - pi per azi n- 1- yI 4- et hyl sul phonyl 16
pi perazin-1 -yl or 4- nethyl-plpera2|n 1-yl group, R5
demey @sldiionatly bg stibstitytadoat,a carben ademdiyes phenylgroge and
atom it may also denote a pair of free electrons, R6
and Wn each case denote a hydrogen atomor a

di aebleyihrddiudle BoRypf and oRtheadisbVOmentiesathussstaraiedot e
the hydrogen atom while, unless otherw se stated, all

heetginsye y b &esesl to,a ReEBl dnigRYIAE IGUINClEE TG al kyl
groups present within the other groups conprise 1 to 7
carbon atons and nay be straight-chain or branched
and tmlaﬂh@vphmyitgrwrmdcoraammdtm R’ maeaebeazm&mecb
roups .M ddi.t i onal di
g %etero%yglles in the car[a%n sﬁeleton may addttlonally be mono-, di- or
trisubstituted by fluorine, chlorine, bromine or iodine atoms, by methyl,
methoxy, nitro, difluoromethyl, trifluoromethyl, hydroxy, amino,
alkylamino, dialkylamino, acetylamino, acetyl, cyano, difluoromethoxy
or trifluoromethoxy groups, while the substituents may be identical or
different, but are preferably unsubstituted or are monosubstituted by a

fluorine, chlorine or bromine atom or by a methyl or methoxy group,
R? denotes the hydrogen atom or

a phenylmethyl group or a C, 7-alkyl group which may be substituted in the o
position by a phenvi, pyridinyl, hydroxy, amino, alkylamino, dialkylamino,
alkoxycarbonyl, carboxy, aminocarbonyl, aminocarbonylamino, acetylamino,
1-pyrrolidinyt, 1-piperidinyl, 4-morphaolinyl or [bis-(2-hydroxyethyl)lamino

. group, |

~ while the above-mentioned heterocyclic groups and phenyl groups may



trisubstituted by fluorine, chlorine or brom ne atons,
by cyano or hydroxy gr oups, 4 and the substituents may
be identical or different, While in all the
enbodinents ment i oned above t hose conpounds wherein

R Bar 6 S i BROERAR sB6ision &Y om
anﬂuasﬂrreo chlorife! tmongtne of icdiie QM}SYb?ﬁdetﬁﬁfl ,aglepgndent |y
of one anot her each denote a strai ght-chain or

br diffuammeathyl, Hmapme@wb@ydmr@ﬂrﬂ%&n—&&lﬁiwfr@néi-

s s ARdfing. EoBbliatirRl oftnrb i, el iR,
f I mﬂuomenetmﬂsﬁ ,aI:MmO#@H 4—h|kylaﬁ’@ve1kwﬂmlnm:@|;q3-ﬁ!kwdar gr oups
together with the carbon atons to t he

b AT e s Ao BeGride SLbshRg SmaY Beo 7.
rre;a’@ﬁf,@éj oFdfteredt/ are of exceptional inportance and
t hose conpounds wherein (ii) A denotes an oxygen atom
or a cyanoi mno group, X denotes an oxygen atom an

Bmi_no, or t ene ,gro nd nd Z i ndependently of
ﬁ'&“aﬁ‘?& tﬂ‘gﬁygﬁ’gﬁn@éﬁ%‘t%paa&ﬂré?my?g'a“ Pet hyl  group
wherei n each net hyl ene group may be substltuted by up

to 2 fluorine atons and the mthl(ﬁ%{s may be )
suwBile thet Edstakyl group @ayfhedinkeddo anatisyl group present in R* or

a phenyl or pyridyl ring present in R? and the nitrogen atom to which they

;U

- are bound, forming a 5- to 7-membered ring, or

R? and R® together with the enclosed nitrogen atom denote a group of general

formula
R5
_ (CR;R,)
| / \CqRGR Y1\
7

_(CRRy), 7 R’

N CR;R, )
wherein

"Y' denotes the carbon atom or, if R® denotes a pair of free electrons, it
may also denote the nitrogen atom,

g andr, if Y' denotes the carbon atom, represent the numbers 0, 1 or
gandr,if Y' denotes the nitrogen atom, represent the numbers 1 or 2,

R* denotes the hydrogen atom, an amino, elky[amino or dialkylamino



whi |l e the above-nentioned nethyl and ethyl groups

together with the carbon %gons to which they are

bound may be joined to one“another, formng a 5- to

6- menbered ring, are of particularly outstanding

i nportance. A seventh enbodi nent of the present

i /8R4 on conprises the conpounds of the above

' general formula (1) wherein A denotes an oxygen atom

cyanoi m no or pheqxlsulphonyllnlno group, X denotes
r

amroliygéiﬁeérnoédleﬁﬂ@ atngragearatpm, felegotama opt i onal | y
6-al kyl group or a nethyl ene.
gr‘@%&y%ﬁ&%ﬂgﬁ%b&ggégt ituted by a Cl1_6-al kyl group, Y

and Z independently of one another each denote a
straight-chain or branched Cl.6-al kyl group wherein

ea?cmhefbfd HMriEhy| gF digginvhgraye whish fayke anfﬁgiUf@H i gagh

| RSP0 BT S0 P o858 AP PRmepygarbony,
abn@tayrmnheﬂmgi@d)mm groups toget her with the carbon

atons to 18 which they are bound may be joined to one
another, formng a 4- to 8- nenbered ring, Rl denotes

a d@%%ﬁﬁrﬁﬁé’fe&%zﬁcy@ﬂ%l@ ﬁﬁg& {é @ ﬂﬁ%n%erbﬂ'cﬁéi‘a or

het erocyc group, ove-nment i oned

helizzacygicbby| groaipl drrek 2dtod-membered agabicucioatkybgnotipj n a
car bonyl group adjacent to a nitrogen atom

-while the above-mentioned mono- and bicyclic heterocycles are

bound via a nitrogen or carbon atom,

in the above-mentioned mono- and bicyclic heterocycles any
~ methylene group not directly bound to a nitrogen, oxygen or sulphur
atom may be substituted by one or two fluorine atoms,

the above-mentioned mono- and bicyclic heterocycles may be

substituted by a Cq.s-akkyl group, by a benzyl, Cs.s -cycloalkylalkyl,

C,-alkanoyl, di-(C, -alkyl)-amino or C, ;-alkylsulphonyl, by an

alkoxycarbonyl, alkoxycarbonylalkyl, carboxy or carboxyalkyl group,
R® denotes a hydrogen atom, a Cs.3-alkyl group or,

“if Y' denotes a nitrogen atom, it may also denote a pair of free electrons,

R® and R, which may be identical or different, in each case denote the

hydrogen atom or a Cq.3-alkyl or di-(C+s-alkyl)-amino group and

R® and R®, which may be identical or different, in each case denote the
hydrogen atom or a Cys-alkyl group,



may additionally be substituted at a carbon atom by a
phenyl group and an ol efinic double bond of one of

t he above-nenti oned unsaturated heterocycles may be
fused to a phenyl, thienyl or quinoline ring, while

t he phenyl groups contained in RL as well as
benzo-fused heterocycles in the carbon skel eton may

whill] iuniexzadthgrwise BRI, thel bbo@é-mén’uioaabfﬂlkw gtcppsiay the alkyl
fluorine, chlorine, brom ne or iodine atons,_by
gfﬁﬁpﬁﬁpnta'ﬂﬁﬁ 'ﬁd?? 3bﬁV‘?‘F&fint'@ﬂﬁﬂ %@%@Wﬂm 1 to 7 carbon atoms

aﬂdc[ h'{alylffér HERERYS or Pﬂt?r[aﬂéﬁ(ed 2Rl e ?bé\éé‘yg{r?gm?ibﬂgd aromatic and

am no, acetylam no, acet
heielfdanumanegrm.vgs may atditibhalty meraidnoxydig opirisabstitbiddebyt he

B T r e 5A b d orkbl e

_ stsHﬁfén@magrB&HbHﬁ‘cé%r BirepéMe atomor by a methyl or
nmet hoxy group, denotes the hydrogen atomor a

phenyl met hyl group or a C2.7-al kyl group which may be
bst.i t ut ed iti b h I
AT SR BB ERSt IS Breshit ineRbo o RpROSY Hle.garampungts of
thé'éb@&é‘@%hbfﬁl%rmtﬂ@(l?%emﬁ“ nocar bonyl ,
am nocar bonyl am no, acetylam no, 1 pyrrol i di nyl,

1- pi peridinyl, 4-norpholinyl or

A Bk Z I RERY L a0 Ao 97 BHnvilbhentSo st

may 19 additionally be nono-, di- or trisubstituted.in

t he carbon skeleton by fluorine, chlorine, brom ne or
X deapies an menwomﬁﬂwnowwgwyierm 91oUBr orret hy!

trifluoronethyl, hydroxy, am no, Cl.3-alkylamno, di-

Y and Z independently of one another each denote a straight-chain or
branched C44-alkyl group wherein each methylene group may be substituted
by up to 2 fluorine atoms and each methyl group may be substituted by up to

3 fluorine atoms,

while the above-mentioned alkyl groups together with the carbon atoms to
which they are bound may be joined to one another, forming a 5- to 7-
membered ring,

R denotes a 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
yi, 4-(é-oxo-1 ,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl, 4-(5-oxo-3-phenyl-
4,5-dihydro-1,2,4-triazol-1-yl)-piperidin-1-yl, 4-(2-oxo-1,2-dihydro-imidazo[4,5-
clquinolin-3-yl)-piperidin-1-yl, 4-(2-ox0-1,2-dihydro-4H-thieno[3,4-d]pyrimidin-
3-yl)-piperidin-1-yl, 4-(2-oxo-1,4-dihydro-2H-thieno[3,2-d]pyrimidin-3-yl}-
piperidin-1-yl, 4-(5-0x0-4,5,7,8-tetrahydro-2-thia-4,6-diaza-azulen-6-yl}-
piperidin-1-yl, 4-(2-ox0-1,2,4,5-tetrahydro-thieno|[3,2-d]-1,3-diazepin-3-yl)-
piperidin-1-yl, 4-(2-ox0-1,2,4,5-tetrahydro-thieno[2,3-d}-1,3-diazepin-3-yl)-
piperidin-1-yl or 4-(2-oxo-1,4-dihydro-2H-thieno[2,3-d]pyrimidin-3-yl)- plperldln-
1-yl group,



(C1. 3-al kyl )-am no, acetyl am no, am nocarbonyl, cyano,
di fl uoromet hoxy, trifluoropethoxy, am no-Cl.3-alkyl,
Cls-al kyl am no-d - 3-al kyl or
di - (Cl- 3-al kyl )-am no-Ci - 3-al kyl groups and the
substituents may be identical or different, R3
denotes the hydrogen atomor a Cl. 3-al kyl group, while
t hevhila 3= abdyd-mgndopedreonioe ahd mkedlit betenoatdied indhewarbon
present in R2 aqr. enyl or rjidyl rin resent in
FoSEalonBaneedugaANbe mansSHaSlileiy A mtaBHESRup.
formng a 5- to 7-nenbered ring, or R2 and R3 together
with the encl osed nitrogen atom denote a group of
Rjelepotds a pbemylinetRbgroun e o CogRlk) graimwhicBRI&®7 bER6R;

ot .es thegﬁar bon_at om or

ségggﬁe)dd@ erqa 83@}@& by,a phepyl, amino, alkylémf.nfo ol_\FSdiglﬁglan?r?o

group,
while the above-mentioned phenyl group may be substituted by an
amino-C4.-alkyl, C1.s-alkylamino-Cy.s-alkyl or di-(C4-3-alkyl)-amino-
Cis-alkyl group, or

R® denotes the hydrogen atom or a C4.s-alkyl group,

R2 and R® together with the nitrogen atom to which they are bound denote a
7-dimethylaminomethyi-1,2,4,5-tetrahydro-3-benzazepin-3-y! group or

R? and R® together with the enclosed nitrogen atom denote a group of general

formula
RS
- (CR;Ry)
AL e
7

_(CRRy), _ P

N CRgR, Q)
wherein

Y’ represents the carbon atom or, if R® denotes a pair of free elebtrons, it

may also denote the nitrogen atom,

gandr, if Y' denotes the carbon atom, represent the numbers 0 or 1 or



e

may al so denote the nitrogen atom q and r, if Y
denotes the carbon atom represent the nunbers 0, 1 or
g and r, if Y' denotes the nitrogen atom represent
the nunbers | or 2, R4 denotes the hydrogen atom an

a | am i4f
dglés%?lgor?if'ag r%ﬂg[’%%h rﬁ‘t#&%éé&e’%t%m 'Pén’gr%9§ﬂtr Jﬂlé‘?}un%ers for?,
di aI kyI am nonet hyl group, a phenyl, pyridinyl or
% @g ﬁ [P]élhl ch be substituted in each case
enoteithe hy 9§P| r bronmine atom by a
'trlfl uor onet hyl car bonyl nmet hyl or net hoxy group, a

4- to 7-nmenbered azacycl oal kyl group, a 6- to
7 aphioyleat pysidiny! groupdmizbmw e bulystitufedup each £age bya

nber ed azabi cycl pa whil e t he
et RoIcBRE S R A, Y PnuSRdpyestony. mathy or
bowashostyagraupi t rogen or carbon atom in the
above- ment i oned nono- and bicyclic heterocycles any
nmet hyl ene group not directly bound to a nitrogen,

vl ey R Gy e B S AV B g ey aro-
bl cMthazemﬁi1ey|0¢-)rﬁéth9I ;ﬂiplérr@nﬁ-tl-w b sdith ylLigetidiy- 4ayl Elperazm-
C13-al ky roup benzy C3-6 -cycl oal kyl al kyl

cik yb|4k%¢ﬁ$§lrplp@'azm13d #- FEW?P"QHV'H’@“&Y"FUHG@ZIH 1-yl pyrrolidin-

a1 Eoh SRR e L SERNEBRARIw, pperids .
piperidin-4-yl, 4-morpholin-4-yl, 4,4-difluoro- 1 -piperidin-1-yl, 8-methyl-
8-aza-bicyclo[3.2.1]oct-3-yl, pyridin-4-yl, 3-dimethylamino-piperidin-1-yl,
1-ethyl-piperidin-4-yl, 4-amino-piperidin-1-yl, 4-(dimethylamino)-piperidin-
1-yl, 4-(diethylaminomethyl)-piperidin-1-yi, p-trifluoromethylcarbonyi-
phenyl, 1-benzyl-piperidin-4-yl, 4-benzyl-piperazin-1-yl, azetidin-1-yl,
1-(methoxycarbonylmethyl)-piperidin-4-yt, 1-(ethoxycarbonylmethyl)-
piperidin-4-yl, 4-(ethoxycarbonylmethyl}-piperazin-1-yl, 1-carboxymethyl-

- piperidin-4-yl, 4-carboxymethyl-piperazin-1-yl, 4-methylsulphonyl-
piperazin-1-y! or 4-methyl-piperazin-1-yl group,

R® denotes a hydrogen atom or, if Y! denotes a nitrogen atom, it may also

denote a pair of free electrons,

R® and R’ in each case denote a hydrogen atom or a dimethylamino

- group and
R® and R® in each case denote the hydrogen atom,

while, unless otherwise stated, all the above-mentioned alkyl groups as well

as the alkyl groups present within the other groups comprise 1 to 7 carbon

atoms and may be straight-chain or.branched and the above-mentioned

aromatic and heteroaromatic groups may additionally be mono-, di- or



R5 denotes a hydrogen atom a Cl3-al kyl group or, if
Yi denotes a nitrogen atom,,it nmay also denote a pair
of free electrons, R6 and R7, which may be identi cal
or different, in each case denote the hydrogen atom

oGP L A5 B
groaps addnioé subdtituetty dnagla identioriar diffélent- al kyl group,

21 while, unless otherw se stated, the above-nentioned
al kyl groups or the alkyl groups contained in the

AR ERRhBRESY (e rEsert AieAtEn LohibriGef Bic EmBLGRES of the
alzbeveenesaltfooneld (By whatdic and het eroaromati ¢ groups
may additionally be nono-, di- or trisubstituted by
fluorine, chlorine or brom ne atons, by cyano or

A ReHbRSYarb RN ABFhok BSyaRbRtihb ,$ nmay be identical
or different. An elght ﬁ/aenbodi ?eﬁﬁ{ﬁ of the present

invent:op conPrises t he conpoungs of the above
X SR s ST Ay IR PR S5 BLo . X denot o5
an oxygen atom an imno or mnethylene group, Y and Z

ind%o_endently of one another each denote a
Y end 4 igaependemlynf ongranatrerdn epgh sere degotup mgtylargthyl

ny i ;
oG TR SR E e TRt by €20 2 e
atenngrid theadethy! groupanabé substitodasypop to BHiuoting atoms,
above-nenti oned al kyl groups together with the carbon

atons to
while the above-mentioned methyl and ethyl groups together with the

carbon atoms to which they are bound may be joined together, forming a

5- to 6-membered ring,

R! denotes a 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
yl, 4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-yi, 4-(5-0xo0-3-phenyl-

~ 4,5-dihydro-1,2,4-triazol-1-yl)-piperidin-1-yl, 4-(2-oxo-1,2-dihydro-imidazo[4,5-
clquinolin-3-yl)-piperidin-1-yl, 4-(2-oxo-1,2-dihydro-4H-thieno[3,4-d]pyrimidin-
3-yl)-piperidin-1-yl, 4-(2-oxo-1 4-dihydro-2H-thieno[3,2-d]pyrimidin-3-yi)-
piperidin-1-yl, 4-(5-ox0-4,5,7,8-tetrahydro-2-thia-4,6-diaza-azulen-6-yl)-
piperidin-1-yl, 4-(2-ox0-1,2,4,5-tetrahydro-thieno[3,2-d}-1,3-diazepin-3-yl)-
piperidin-1-yl, 4-(2-oxo0-1,2,4,5-tetrahydro-thieno[2,3-d]-1,3-diazepin-3-yl)-
piperidin-1-yl or 4-(2-oxo0-1,4-dihydro-2H-thienof2,3-d]pyrimidin-3-yl)-piperidin-
1-yl group,

while the above-mentioned mono- and bicyclic heterocycles may
additionally be monosubstituted in the carbon skeleton by a methoxy

agroup,

R? denotes a phenylmethyl group or a Co.7-alkyl group which may be



whi ch they are bound may be joined to one anot her,
formng a 5- to 7- nenberedsring, Rl denotes a
4- (2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peridin-1- yl,
s#&ﬁ{t%iﬂ%?gg cg‘?;'gﬁl’élﬁb lcbyzé'bﬂgﬁﬁ%rﬂlﬂof‘ afkyHrhinBloP afd Ikidmitioy
grbup; di hydro-1, 2, 4-triazol -1-yl)-pi peridin-1-yl,
4- (2-oxo-1, 2-di hydr o- im'dazo[4 5-
c] qui nol i n-3-yl)-pi peridin-1-
4- \ﬂ/ﬁ‘lé’fﬁép épa\é@' n‘iléfﬂ’tbﬁeé 'ﬁhbhyled}B[Jﬁ PO XibMtHMeB by an
4 arﬁmu@ i-ald(ytjl(h;eehlmarﬂrtque.@-aﬂl@l ar di (G iatkd)-ariion ) -
eri
539 E%ngm@}'%?b% t et rahydr o- 2-t hi a- 4, 6- di aza- azul en- 6-
yI) pi peridin-1-yl,
4-(2-oxo-1, 2, 4, 5- tetrahydro thieno[ 3, 2-d] -1, 3-di azepin
R depotes the pydiagien-atomior a Cr.a-alkyl group,
4-(2-0x0-1,2,4,5-tetrahydro-thieno[2,3-d]-1, 3-di azepin
-3-yl)- piperidin-1-yl or
R&aﬁaﬂﬁwgéthér drith)ﬂﬁ’é Aitr: Z)gehfﬁtﬁmbwﬁcﬁilwar@bbuﬁd?deﬁole B

I peridjn- 1- ?rou | e the above-nenti oned

71dtsﬂ%thy@mjn@ 1162, htetrabyenosd-benzazepinSr @oup or
skel et on may addltlonally be nonosubstituted by a
nmet hoxy group, R2 denotes a phenyl nethyl group or a

RG2ng REltegéther with thdentlosay niegenLdisin derotsl aighotihef general

E%SI tion by a phenyl, amno, alkylamno or

Eillakyl amino group, while the above-nentioned phenyl
group may be substituted by an am no-Cl_3-al kyl,

Cl- 3-al kyl am no-Cl _3-al kyl or di-(G _3-al kyl )-arri no-

Cl _3-al kyl group, or R3 denotes tlg€ hydrogen atomor a
Cl _3-al kyl group, ‘ :

(CRsRs),

| N !
CRR;
/f\.\//wRaRg) T

CReR, (il
wherein

Y' denotes the carbon atom or, if R® denotes a pair of free electrons, it
may also denote the nitrogen atom,

gandr, if Y denotes the carbon atom, represent the numbers 0 or 1 or
gandr, if Y! denotes the nitrogen atom, represent the numbers 1 or 2,
R* denotes the hydrogen atom,

a phenyl or pyridinyl group which may be substituted in each case by a




R2 and R3 together with the nitrogen atomto which
they are bound denote a 6

7-di met hyl am nonet hyl -1, 2, 42 5-tetrahydro- 3- benzazepi n-
3 yl group or R2 and R3 together with the encl osed

IR oFcREL BEBR e, b By B ERE gy A pBHY Bty o

demetiasxyagrpap,r of free electrons, it nmay al so denote
the nitrogen atom q and r, if Y' denotes the carbon
atom represent the nunbers O or 1 or 23 q and r, if

Y1

R

pyn i4eld!|?ixép|gﬂejd p1 metbbll-mpgndha-ébwmtetmyltmbndgndayjhpipasazin-
qQrine or _bronine at \ -

Y191 doRerpar s o o w%oewpv' BrethyRaRtisag syl pyrglidin-

a s, hhwlat?a ﬁgeaagsor?qtlwzﬂgg aﬁl%\'d@fé*ilﬁ“laﬂeﬁ'pﬁnam Yhyl,

1 meh@h-‘byb&mdmhoﬂnﬂ yl, 4Aedaﬂydaromlpefndidﬁﬁymsyhethyl -8-aza-

e R e N R R R R

| 4 ﬁbeme ?ienaa?mholpupyﬂ]qu yismqﬁmﬁéthymrrmi)qapéndm =,
|er| er|d|n4- |, 4-norpholin-4-y

(@ethwraome@wemp@nﬁmﬂyl p- tsflﬁ@nomﬁrt ylcarbonyl- phenyl

ﬁf%e? fﬁ' ééﬁ?cﬁrg 4@'10%'})%&&}4 piﬁ( l‘aZW{ -'yfj'arieﬁdi}‘nl 1-yl,

1 Bi(rlméthd&y@@rbbdylme‘thylb p|p43ﬂdm-41@1 pii- (i dxdicardoryimethyl)-

4- (di metm/l am no) -
piperldm -yi, 4- (ethoxycarbony!methyl) piperazin-1-yl, 1-carboxymethyl-
piperidin-4-yl, 4-carboxymethyl-piperazin-1-yl, 4-methylsulphonyl-

piperazin-1-yl or 4-methyl-piperazin-1-yl group,

R® denotes a hydrogen atom or, if Y' denotes a nitrogen atom, it may also

denote a pair of free electrons,

R® and R in each case denote a hydrogen atom or a dimethylamino

group and
 R®and R®in each case denote the hydrogen atom,

while, unless otherwise stated, all the above-mentioned alkyl groups as well
as the alkyl groups present within the other groups comprise 1 to 7 carbon
atoms and may be straight-chain or branched and the above-mentioned
aromatic and heteroaromatic groups may additionally be mono-, di- or
trisubstituted by fluorine, chiorine or bromine atoms or by cyano or hydroxy
groups and the substituents may be identical or different.

The following are mentioned as examples of most particularly preferred

compounds of the above general formula (1):




1-yl, 4-(diethylanm nonethyl)-piperidin-1-yl,
p-trifluoronethyl carbonyl - phenyl, 1
- benzyl - pi peri di n-4-yl, 4-benzyl -pi perazin-1-yl,
azetidin-1 -yl,
1- (et hoxycar bonyl net hyl ) - pi peri di n-4-yl,
1- (et hoxycar bonyl met hyl ) - pi peridin-4-yl,
4- (et hoxycar bonyl h I) pi perazin-1-yl,
1- car boxynet hyl - er|d|n 4 yI
car boxynet hyl - razpnwi 4- et hyl sul phonyl -
fﬁ perazin-1- ylcﬂr 4- plpera2|n 1 -yl group, R5
temor, if Y denotes a nitrogen
[ denote a pair of free electrons, R6
and R7, n,egch case denote a hydrogen atomor a
di met aﬁ1no group and R8 and R9 in each case denote
t he hydrogen atom while, unless otherw se stated, al

t he abdRexoeh? Acﬁ?tﬂjrmykl;d -1 berpmda‘azemm-B-yl)apipehéinaH(-yl

ar bt Sar O e b B CEP R T utle-4-

and tyipp wnw}.gm%thﬂ}@méc and heteroaromatic
gr oups’ nay addltlonally be” nono-, di- or 24

trisubstituted by i g,),rl ne, chlorine or brom ne atons
or by cyano or roups and the substituents
;{yay be identi cal dlf eterit. A ninth enbodi nent of

he present inwen |<prgjc0ﬁ{)r| ses the conpounds of the
above gener Nfﬂm (1), wherein A denotes an oxygen
at onor i m ne group, X denotes an oxygen atom
an i bg)Jtec,met hyl ene group,

H
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid- -{(R)-1-(3,4-diethyl-benzyl}-2-[4-(4- methyl-plperazm -1-

denotes a h
at om i_t

yl)- ptperldln 1-yl]-2-oxo-ethyl}-amide
HC,

NICH?
@) . O,Q
. N

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[1-(3,4-diethyl-benzyl)-2-(1'-methyl-4,4'-bipiperidinyl-1-
yl)-2-oxo-ethyl}-amide

HE

4) J

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[1 -(3,4—diethyl-benzyl)-—2~oxo-2—(3,4,5,6~tetrahydfo-2H—



Y and Z independently of one another in each case
denote a nethyl or ethyl gipoup wherein each nethyl ene
group may be substituted by up to 2 fluorine atons
and the nethyl group may be substituted by up to 3

fluorjne RN I ve-nenti oned net hyl and

et hylhgrgug XbﬁAyHeeﬁhW?Hﬁ%ﬁe carbon atons to which
they are bound my"he joined together, formng a 5-

to 6-nenbered ring,«Rl denotes a

ée(Z oxo-1, 2, 4, 5- rah@o 1, 3- benzodi azepi n- 3-yl ) - pi
ridin-1- yI o0

H qui nazol i n-3-yl)-piperidin-1-y

4-(2-oxo-1, ;
1, 4-(5- o@pﬁénl-
4,5-d@g—1 2,4-triazol-1-yl)-piperidin-1-yl,

4-(2- §, 8- di hydro i i dazo[ 4, 5-
3- di n-1-
Z] ?gl 422%'0% ogl, 4h§fg€?t6§W| I Eq%‘ﬁ%?@diﬁzcﬂpﬂr?‘rm -pipgtidine-1-

3 yI) | 41 t_ _ _
j _cé)z‘gegﬁltfdéﬁg d-)r'f A Pipiperidiny oI[13y51 (ﬁi ycritemyl ben%ylb2 0X0
p| peretdyk]ramlgide '
4-(5-o0x0-4,5,7, 8- tggrahydro 2-thi a-4, 6-di aza-azul en- 6-
yl)- pi per|d| nH;b
4-(2-o0xo0-1, 2, 4, 5-
(523 yl)- piperidin-
(2-oxo0-1, 2, 4,55- y ro thieno[ 2, 3-d] -1, 3-di azepin
-3-yl)- plper]J]\ or
4- (2- ox@= i hydPo-2H-t hi eno[ 2, 3-d] pyrinidin-3-yl)-p
i peri @g:;‘}ioyl group, while the above-nenti oned nono-

and bieyctic heterocycles may additionally be

monosylpsbich it £d 8- féti%'h dfd %ﬁb@k&b% ésyngpiggﬁ&iﬁém-

group, R2 denotes a en group or 7-al kyl
gr oup’:amowhcmd b‘b(@.& Ch;etbylt-b&nwls)fﬂ pxo-2rd-pyrisisAeylon by -

a ph enﬁgerazmml-y% etﬁyﬁ% géno or dial kyl am no

HG

rahy ro- t hi eno[ 3, 2-d] -1, 3-di azepin

HG

o CHs

7) o, C'rw\)

4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{1-(3,4-diethyl-benzyl}-2-[4-(4- methyl—plperazm 1-yl)-piperidin-1-yl]-2-
oxo-ethyl}-amide

®)
| NiEO‘Q
Oy

N Q
H

4-(2-oxo-1,4-dthydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-




group, while the above-nentioned phenyl group may be
substituted by an anino-C¥93-aIkyI,
Cl_3-al kyl am no- C1. 3-al kyl “or di

(Cl. 3-al kyl)-am no-Cl -3-al kyl group, or R3 denotes the

hydr n I a Cl1_3-al kyl group, R2 and R3
t.oget et&}/ﬁ@r@ﬁ% nitrogen atomto which they are

bound denote a . "4
7-di met hyl am nohe -1, 2,4,5-tetrahydro- 3-benzazepi n-
-yl group or R&nst oget her with the encl osed

( i trogen atom de Ngroup of general formula
(CR8R9) q Q%?Ej(r , CR6R7 wherein Y1 denotes the
car bon ﬁ of, "ifo R5 denotes a pair of free
el ect J it may also denote the nitrogen atom (
and r Yi denotes the carbon atom represent the

nurrbe4r? O or, 1 or, gandr, if Yé denotes the njtrqggen
oot eeh ARUAnUTe! 3-DengbOIacoP RS AR RS
hydr 5‘0)6}1 Bgﬂgacﬁﬁﬁqu{ 2.8 S*etrﬁxrdeﬂh%b-(lﬁ LMt rﬁ o8y

be su stitut case b uorin ori ne
or brpipenn-dtyi2-dp- ahyiﬁ—afﬂldmr onet hyl car bonyl rret hyl

or
O

HG
He

S AT

Oy
s

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

(10)

carboxylic acid-[(R)-1-(3,4-diethyl-benzyi)-2-ox0-2-(4-perhydro-
azepin-1-yl-piperidin-1-yl}-ethyl]-amide

(11) ﬁ (jN_CHa
<§ L

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(4-methyl-perhydro-
1,4-diazepin-1-yl)-piperidin-1-yl]-2-oxo-ethyl}-amide

7(12) ‘ . Ag:go/g,cm
- eyt

4—(2-oxo-1 2,4 ,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-~
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl}-2-(1'-methyl-4,4'-



nmet hoxy group, a di methyl am no, diethylam no,
per hydro-azepin-1-yl, 4-metdhyl - per hydro-

1, 4-di azepin-1-yl, 1-nethyl-piperidin-4-yl,

1-et hyl - pi peridi n-4-yl, piperazin- 1-yl,

4-
acs‘%%ﬂgreggﬂ% %@[?_bxglemyalz?rﬂ’df yl, pyrrolidin- 1-yl,

4 et hyl - pi per aél n *l3° yI 4-1i sopr opyI pi perazi n-1-yl,
pi peridin-I-yl, er|d|n 4-yl, 4-norpholin-4-yl,
1;114 di f 1 uor o- pi p;@ f* 8- met hyl - 8- aza-

( )cyclo[321]@ct 3Tfy~l ridin-4-yl,

3-di met hyl a d|n1yI 1-ethy|-
pi peri di 4@ ”mm no- pi peri di n- 1-yl,
4- (di Q@lam no) - pi peridi n-1-yl,

4- (di yﬂam nomet hyl ) - p| peridin-1-vyi,

RIS ——
azet 'c%lrﬁog/ c)d&dngﬁgm (34 -siethylbenzyi}2.[4-(8-methyl-8-aza-

1- (et hoxycar

1- ( ettheyojeldrZhtiopl- awl)wpe)razm-wr]+2§om—¢thml}-amlde
4- (et hoxycar bonyl rqect hyl ) - pi per azin-1-yl,

1- car boxynet hyks eridin-4-yl,
4- car boxymet hyl - pj ra2| -1-yl, 4-methyl sul phonyl -
(1@hperazin-1 -yl o \Dyl-plpera2|n 1-yl group, R5
denotes a hydr gen t mor, if Y1 denotes a nitrogen
atom it note a pair of free electrons, R6
and R7 case denote a hydrogen atomor a
dlnetggggk?mo group and R6 and RO in each case denote
t he hydrdgen atom while, unless otherw se stated, al

the alb@léxém'ﬁil%%ﬂalfﬂ(d%ﬁ 9IRS dRS PR3- |fp$pérlh¢n@|1kyl
groups present within the other groups corrprl se lto
car bearbaybieacigh{Rivhs(3 Bedisthyidbghzyl kB ixe-2{4-pinenatied yl-

and the. ARYS jIEt'PM]%Pﬁge

HG
H,C

(15) IS

| Orwy
O

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-[(R)-2-[4-(4-acetyl-piperazin-1-yl}-piperidin-1-yl}-1-(3,4-
diethyl-benzyl)-2-oxo-ethyl]-amide

(16) . ?j
N)LN

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1- -
carboxylic acid-{{(R)-1-(3,4-diethyl-benzyl}-2-(3-dimethylamino-




aromati c and heteroaromatic groups nmay additionally be
mono-, di- or trisubstitutgd by fluorine, chlorine or
brom ne atons or by cyano or hydroxy groups and the
substituents may be identical or different. The
fol | gy narare snt.i-o asqexanpl es of nost
part ?%]‘% ar'ﬁge%g;ggrorée}ﬁgl] %ﬁ]r!r%%unds of the above general
formula (1): 27 (1)"CH3
4-(2-o0xo0-1, 2, 4, 57t oty ahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
ridi ne-1- carboxyliyc agTe=F(R) -1

(1%3, 4-di et hyl - benzyl {ﬂﬁ( 1- et hyl - pi peri di n- 4-
yl ) - pi per azi Jytlt&\{ .dxo- et hyl }-ani de (2) ~CH3 |
4'(2'@L*N 1 4)5-T et r ahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di-ae={-{ carboxylic acid-{(R-1
- (3, 4-di ethy - benzyl ) -2-[ 4- (4- et hyl - pi perazi n-1-
y1) - i C ) . o A o ( —
b (2SI RGOt DRt e iplendng 1 )
per i diangoxplic aaidsl§RyH1+(S,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-

acid-J[1-.(3,4-dje | -benzyl)-2-(1"-nmethyl-4,4"-bipi per
i eSS ok R it )

4- (2-oxo-1, 2, 4, 5- et rahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peridine-1- ¢

(18) j\ NK\”/O
oas

L

N

H
4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-
yl]-2-oxo-ethyl}-amide '

HE
HC

(19)

4-(2-0x0-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-
carboxylic acid-{{R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-
yl)-piperazin-1-yl]-2-oxo-ethyl}-amide

no HC
(20) | }j S
O N

N
NAO

H
4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-[4-(4-cyclopropylmethyl-piperazin-1-yi)- -
piperidin-1-yl]-1-(3,4-diethyl-benzyl)-2-oxo-ethyl]-amide




car boxyl i

c
acid-[1- (3, 4-di et hyl - benzyl j,- 2- oxo-2- (3, 4, 5, 6-t et rahyd
ro-2H 28 4, 4' -bi pyridinyl -| -yI) et hyl ] -am de (5)
4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n-3-yl)-p
peridine-1 carbomylic
acid-[2-1, 4" - bispnpe idinyI-I -yl -1-(3, 4-di et hyl - benzyl
)-2-ox0- ethyl]- )
{(&t)( 2- oxo-1, 2, 4, 5- ir o- 1, 3-benzodi azepi n- 3-yl) - pi

peri di ne- 1- cabx,J

aci d-| |§t yI benzyl) 2- 0X0- 2- (4-pyridin-4-yl -
pipergzgi‘ |)-ethyl]-amde (7)

4-(2- e4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
carboxyllc aci d-

{ 1- ( 3H-2-axettgdinydro-¢Hthieriof3,¢4llpwirnidin-3iybepipeiiding-1y| )

AP OB A A Flat U RO 2-0r ety pleigings
b yl1-

?ir ( g}i%bag?;ﬁrﬁ yk!]e%zo;(f))etgy'% E]lm(tdle met hyl - pi peridin-4-yl)

- pi perazi n- 1-yhd- v oxo-et hyl }-am de (9)-

(22) | /@,CHE . )
AT

4-(2-ox0-1,4-dihydro-2H-thieno[3,2-d]pyrimidin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-{4-(1-methyl-piperidin-4-
yi}-piperazin-1-yl}-2-oxo-ethyl}-amide

ho HEC.
23) . }j i
oM
e

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyrrolidin-1-yl-
piperidin-1-yl)-ethyl}-amide

(24) w ,O‘

u’\rr”\)

==

N
S/H

o]
4—(5-oxo-4,5,7,8—tetrahydro-2_-thia-4,6-d iaza-azulen-6-yl)-piperidine-1-

carboxylic acid-{(R})-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-
yl)-piperazin-1-yl]-2-oxo-ethyl}-amide



4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1- carboxylic acidg[(R)-1
- (3, 4-di et hyl - benzyl) - 2- (4-di met hyl am no-
pi peridin-1-yl)-2-oxo-ethyl]-amde (10)
4-(2-0x0-1, 2,4, 5-wetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- catp ic acid-[(R-1
3, 4-di et hyl - be ) - X0- 2- (4- per hydr o-

(2% epi n- 1-yI - pi peridin .yl ) -ethyl | -anm de
4-(2-oxo-1, 41L5 t L)ahydro 1, 3- benzodi azepi n- 3-yl ) - pi
peri di nes 14 darbo ylic
aci d-§ R))%l (3, 4-di ethyl -benzyl)-2-[4-(4-nethyl -perhyd
I o- S
14d|azep|n -yl)-piperidin-1-yl]-2-o0xo-ethyl}-amde
(12) 4-(2-oxo-1,2,4,5-tetrahydro-thieno{3,2-d]-1,3-diazepin-3-yl)-piperidine-

4-(2- £ ﬁ%rb%k&l@agtgg){@?)ﬁwgfdo etfllyl?’bebnezrflf)ofI tf ae %enhﬁ prG}no‘o in-4-

peri di

acid 31 41 -eke h)hgegm 2-(1'-methyl-4,4" 30
bi Ipl rg@fﬁﬁgleinﬁil( 4@'/] ):-2 )oeit(o et h{/dlé] am(de (13)y

4- (2-0x0-1, 2, 4 -t t r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- carb lic am,gj{(R) 1

3, 4-di et hyl - 1) -(8-net hyl - 8- aza-
(Zg?cycl 0o[3.2.1¢ /@

| ] oct - 3- yl)@&e{; Peﬂ21 yl]-2-oxo-ethyl }-am de (14)

4-(2 trahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
per i ﬁ 5 carboxylic
aci d- 1- (3, 4-di et hyl - benzyi) - 2- oxo- 2- (4- pi per azi n-

L= Y1 4 (2-0x0-1,2,4,5-tetrahydro-thieno[2,3-d]-1,3-diazepin-3-yl)-piperidine-
1-carboxylic acid-{(R)-1-(3,4-diethyl-benzyl}-2-{4-(1-methyl-piperidin-4-
yl}-piperazin-1-yi]-2-oxo-ethyi}-amide

27) }j Q/m

N/\H/N\)
CC L

4-(2-0x0~1,4-dihydro-2H-thieno[2,3-d]pyrimidin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-
yl)-piperazin-1-yl]-2-oxo-ethyl}-amide

HG
HC

©28) . bfl/\N/\CH

N
s
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(4-ethyl-piperazin-1-yl}-
piperidin-1-yl]-2- oxo-ethyl}-amlde '




eridi n-1-yl)-ethyl]-amde (15)

ip

(2-oxo0-1, 2,4, 5-tetrahydroyl, 3- benzodi azepi n- 3-yl
p

[

P
4-
) - pi peridine-1- carboxylic
ac'd-[(R)-2-[4-(4-acetyI-piperazin-l-yl)-piperidin-l-y
[1-1-(3,4- d iethyke benzyl)-2-oxo-ethyl]-amd e (16)
4-(2-o0x0-1,2,4,"%5te rahydraql 3- benzodi azepi n- 3-yl) - pi

r

[

eridi ne-1- carbo

(@i d-[ (R - 1- (3 4- e - enzyl) 2- (3-di net hyl am no 31
pi peridin-1- )lk;-\%oethyl] amde (17) HON

4- ( 5- oxo-3- -di hydro-1, 2,4-triazol -1-yl)-pi pe
ridine-1- boxyllc
aci d- 2(3,4-di ethyl -benzyl)-2-[4-(1-nethyl - pi peri

di n- 4- ylkj- pi perazin-1-yl]-2-oxo-ethyl}-amde (18)

4- ( g-tb@oxc:-m Zlﬁf’@*tﬂtrahg&toqumtmmmiazapm-:)-ymmmﬁdihm- 1-
OX | C ..aCl

A I HA R - 5@ b giehy: henzy-2dc i ponPpY:Pigerz-

-y1) -l D Aeyipd-bxg-cti-8idind } - am de (19) HAO

H.C Ha
(30) ) }j )
NPSEee;

W
N/EO

H
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-1,4"-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-

oxo-ethyl]—amide

(31) - ?j B
N/\H/N\)
| CQ L

. 4-(2-0xo-1 .2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyridin-4-yi-
piperazin-1-yl)-ethyl]-amide

(32) ) b g

-4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
. carboxylic acid-{{R)-1-(3,4-diethyl-benzyl)-2-ox0-2-(3,4,5,6-tetrahydro-.
2H-4,4'-bipyridinyl-1-yl)-ethyl}-amide



N

4- (2-oxo-1, 2-di hydro-i m dazo[ 4, 5-c] qui nol i n- 3-yl ) - pi pe
ridine-1- carboxylic 35
acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1- et hyl - pi peri
di n-4- yl)-piperazin-1-yl]-2-oxo-ethyl}-amde (20) O
rN HC

4-(2-0x0-1,2,4"8
peridi ne-1- carbo

(i d-[ (R - 2 [4 (4

pyI met hyl - pi perazin-1-yl) -

pi peri di n- - di et hyl - benzyl ) - 2- oxo-et hyl ] -am
ide 32 ( 1)

4- (2- 0xp- 2d|hydro 4Ht hi eno[ 3, 4-d] pyrim din-3-yl)-p
I peri 0 car boxylic

aci d- { R) 1- (3, 4-di ethyl -benzyl)-2-[4-(1- et hyl - pi peri
di n- 4- (gl-b)ce-mzqé,rﬁaurahgkdm-],Saamod'etzhpﬂn}&gi)ipber(dm’e 1H

e RS B k-t SRz A LGt )P

d- 2-[4-(1- et hyl [
3CI &ﬁ&raén?ﬁ%%ﬁ?%&?@;h;}iﬁ&ﬂé&% et Lyl§ amedey(zgl) ber

4-(2-oxo-1, 2, 4, o-t'€rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1- carboyy{ic
(ﬁild [(R) - 1(3 4- thyrl/\:penzyl) 20x02(4 pyrrolidin

N

H
N o
N)Qo
H

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-(4-morpholin-4-yl-
piperidin-1-yl)-2-oxo-ethyl]-amide

HC,
HC

(33) | NO/\
N/\I]/N\)
| c@ 5

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid {(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-ethyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide

H,G,

- HC
(386) . >>:< N~
B asadh
Q
N
at
4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid [(R)-2-(4-diethylaminomethyl-piperidin-1-y1)-1-(3,4-
diethyl-benzyl)-2-oxo-ethyl]-amide



pi peridin-1-yl)-ethyl]-am de (24)
4- (5-0x0-4,5,7, 8-tetrahydrag2-thi a-4, 6-di aza- azul en- 6-
yl ) - pi peridi ne-1- carboxylic
acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl - pi peri
din-4- yl)- plperazm--l yl]-2-oxo-ethyl}-am de 33 (25)
(26) , CH3

4-(2-o0xo0-1, 2,4, 5- 1 »rahydro t hi eno[ 3, 2-d] -1, 3-di azepi n

(373-yI di |
mé %(%I) p%l 0 ,@“ﬂﬂ@gzlylc) 2-[ 4- (1- et hyl - pi peri

di n- 4- n-1-yl]-2-oxo-ethyl}-amde O
4-( 2- ,245tetrahydroth|eno[23d] 1, 3-di azepin
- 3-yl N0ET i di ne- 1-carboxylic

aci d- R) 1- (3, 4-di et hyl -benzyl)-2-[4-(1- et hyl - pi peri
d| n- 4-(2y0%0-pidé Seetrahydrgi 1, 3-benzodiazpint3-phppiEeriddye- 1N

i 2 BRIG GIHYRF -B Atk By

er L
! p 2’94??{]%3#%%&??%2 gx?{?tﬁ}{-net hyl - pi peri di n- 4-

y| ) - pi perazin- jzyl oxo- et hyl } - am de
(38) . C

~ OO
NiLO | |

H
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid {(R)-1-(3,4-diethyl-benzyl}-2-[3-(4-methyl-piperazin-1-
yl)-azetidin-1-yl}-2-oxo-ethyl}-amide

HC

HE '
(39) ' . }j

OJLB/E\(Q'—NO—NQ

N/go

© 4-(2-ox0-1 ,2,4,5-tetfahydro-1 ,3-benzodiazepin-3-yl)-piperidine-1-
| carboxylic acid [(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(3-piperidin-1-yl-
azetidin-1-yl)-ethyl]-amide

HC

N e
o P
N Q*u;\p&@

oS

H
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid {(R)-1-(3,4-diethyi-benzyl)-2-oxo-2-(3-pyrroiidin-1-yl-
azetidin-1-yl)-ethyl]-amide



(28) CH3

4-(2-oxo0-1, 2,4, 5-tetrahydr o1, 3- benzodi azepi n-3-yl ) - pi
peridi ne-1- carboxylic

acid-{(R)-1-(3, 4-di et hyl -benzyl )-2-[4-(4-ethyl -pi peraz
in-1-yl)- piperidig 1-yl]-2-o0xo-ethyl}-am de 34 (29)
4- (2-oxo-1, 2, 4 6=t eprahydro- 1, 3- benzodi azepi n-3-yl)-p

peridi ne-1- carbo iC

MdQld {(R) 1 (3,4 ethyl benzyl)-2-[4-(4-isopropyl-pip
erazin- 1- p\pea é&- A-yl]-2-o0xo-ethyl}-am de (30)
4-( 2- oxo- 1 Pydr o- 1, 3- benzodi azepi n-3-yl ) -p
peridin arboxyllc
aci d- m%bl 4' - bi pi peridinyl-1"-yl-1-(3, 4-di et hyl - be

nzyl ) -2- "oxo-ethyl]-amide (31) N~ -C H
4- ( 2-otoA, 244 H-tetbhpdvpet, B-tenZobimaz piti- 3y Bipiperkting-1 - pi

P, eibaniig PCsohEy G ekyiabind 28sidiar b1yl 4 dethyl-

PI PerizPnb-dkd-effyildrhiga™ de (32) H3C

(42)

- (43)

(44)

ans

mrrf“ avad
o
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid ((R)-1-(3,4-diethyl-benzyl)-2-oxo-2-{4-[4-(2,2,2-
trifluoro-acetyl)}-phenyl]-piperazin-1-yl}-ethyl)-amide

H,C
He

L
N
N/\“/ N\)
o
4-(2-ox0-1 ,2,4,5-tetrahyd ro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-piperidin-4-yl-

piperazin-1-yi)-ethyll-amide
HE

HEC“““E :
T

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-1-(3-aminomethyl-benzylcarbamoyi)-2-(3,4-
diethyl-phenyl)-ethyl]-amide



4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic 38

acid-[ (R)-1-(3, 4-di et hyl -benzyl)-2-o0x0-2-(3,4,5,6-tetr
ahydro- 2H4,4' -bipyridinyl-I -yl)-ethyl]-amde 35
(33)

HC
4- (2- oxo-1, 2, 4,"8=tet/r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carbo iC

(%) d-[ (R) - 1- (3, 4- thyl - benzyl)-2-(4, 4-di fluoro-1, 4' -

bi pi peri di nyl yk) - 2- oxq- et hyl ] -am de (34)
4- ( 2- oxo- 1‘2§§J%J?§1%5FVgV%H1 3- benzodi azepi n-3-yl) - pi
peridi ng-1 ar boxylic

aci d- ©(3, 4-di et hyl -benzyl ) -2-(4-norpholin-4-yl-
pi peri |n 1-yl)-2-o0oxo0-ethyl]-amde (35)

g E) 2- &D-0kp?1, Z%-taﬁhgbycﬂrl,@—%enzodllazepm-?)-yl) ;lylpendlne-‘l-
enzodi azepi n ridine car boxylic acid
(- PR ﬁﬁﬁ Bl pecprAT o S8 Aed By -

th d-2-oxo-ethyl }-am de (36)
. 4- (2-‘51?(%% gn5 tetrahydro 1, 3- benzodi azepi n- 3-yl) - pi

peri di ne- 1- carHQxS’;T ic acid
[ (R) - 2- (4-di et hyl 3 nonet hyl - pi peri din-1-yl)-1- (3, 4-
(ﬁ)et hyl - benzyi) - 20 ethyl]-am de 36 (37)

o] .

jSasana”
N

s

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
~ carboxylic acid- [{R)-1-(4-amino-butylcarbamoyl)-2-(3,4-diethyl-
phenyl)-ethyll-amide

(47) ) ?j
.

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxy!ic acid- {(R)-2-(3,4-diethyl-phenyl)-1-(5-methylamino-
pentylcarbamoyl)-ethyl]-amide

(48) . 8 9
NG a s
N Q
Cg o
R
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-2-[4-(4-methyi-piperazin-1-yl)-piperidin-1-yi]-2-
oxo-1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide




{ { Y
? B ’
|
|

R

2-0x0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -pi -

4
peridi ne-1- carboxylic aci 9
{(R)-1-(3, 4-di et hyl -benzyl )“2-[4- (1-met hyl - pi peridin-4
- yl)-[1, 4] di azepan- 1-yl ] -2-oxo0-et hyl }-am de (38)
4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peridine-1- carb ic acid
{(R)-1-(3, 4-di et benzyl)-2-[3-(4-net hyl - pi perazin-1
(49)yl ) - azeti d| n 1- - 2- oxo- et hyl }-am de (39)

4- (2- oxo-1 5 tet 0- 1, 3- benzodi azepi n- 3-yl ) - pi
perl di ne- 15@ ciNt

[(R)-1- et hy benzyl) 2- 0X0- 2-(3-pi peridin-1-yl -
azeti Nl‘wl ) - et hyI ]-ani de (40)
4-(2- ,2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri dj- (P.eoﬂo W,@é}fbhy‘dréﬂ 9 benzodlazepm 3-yl)- plpendlne -1-
[(R-1- -di et %I-benz - 2- 0X0- 2- yrrolidin-1-y
- azétarmwllqacgdl NRE2H41(] - rawweplgenqnﬂ—fb-yﬁ -piperazin-1-y}-2-
4-(2 0 ) - pi
peri do% =1- §5 gb?4§ get@decbégf)gthﬁte% 5’ ?/ﬂﬁ&ﬂ&lﬁze?ﬁylfaal el
[(
benzyl ) - 2- oxo-eth -am de (42)

(503

(51)

(52)

(2-oxo0-1, 2,4, 5-
ridine-1-

C@:Q mcb

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

R) - 2- (3-di et hyl am no-azetidi n-1-yl)-1-(3, 4-di et hyl -
rahydro 1, 3- benzodi azepi n- 3-yl ) - pi

carboxylic acid [(R)-2-[4-(1-benzyl-piperidin-4-yl)-piperazin-1-yl]-2-
oxo-1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide

gx D

4-(2-oxo-1 ,2,4,5~tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-2-{4-(4-benzyl-piperazin-1-yl)-piperidin-1-yl}-2-
oxo-1-(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-ethyl]-amide

:

OJLH;\”O—NCN—CN—H

d"'\LO

4-(2~oxo-'1 ,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-2-ox0-2-(4-piperidin-4-yl-piperazin-1-yi)-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide



carboxylic acid
((R-1-(3, 4-di et hyl - benzyl) 2- 0X0- 2- {4 [4-(2, 2, 2-
trifluoro-acetyl)-phenyl]- p| perazin-1-yl)-ethyl)-am de

(43)
4-(2-oxo-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n-3-yl)-p
peridi ne-1- carbo ic acid

[(R-1-(3,4-dieth benzyl) - 20x02(4 pi peridi n-4-yl -
(53)per azi n- 1- yI) e l]- am de (44)

4- (2- oxo-1, 15- ‘tet /dr 0- 1, 3- benzodi azepi n- 3-yl ) - pi
perl di ne 1- )L[m aJ'ﬁ“

[(R)-1- norre - benzyl car banoyl ) - 2- (3, 4- di

ethy|n‘3=z¢ )- ethyl] ami de 38 (45)
4-(2-0 0-1, 2, 4, 5-t et rahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi

peri di-fPeoxd1 Z&Eﬂ@ﬂh*d}oapl%%enzodiazepm-3-yl) plpendlne-1-
[(R-1-(5- amno&mn car bamoyl ) -2-(3, 4 hy

phenyerjoylie acid [(-dexo45{4-nipemzid -y miper] Idln 1- yl) 1-(5,6,7,8-
o Rk RR I AR kil Per 1 o ne-1-

[(R)-1-(4-am no-bu car banoyl ) - 2- (3, 4-di et hyl - phenyl
)-ethyl]-am de (47

<(2-o0x0-1,2,4,5-t ahydro-1, 3- benzodi azepi n- 3-yl) - pi

(5g)sr| di ne-1- car Iaox l'ic acid-

[ (R -2-(3, 4/@ YHTW‘@ 1- (5- net hyl am no-

f 0
H

4-(2-0x0-1,2-dihydro-imidazo[4,5-clquinolin-3-yl}-piperidine-1-
carboxylic acid [(R)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-
oxo-1-(5,8,7,8-tetrahydro-naphthalen-2-yimethyl)-ethyl}-amide

N:/ ) Okﬁ/\g_mo—cmb

4-(2-ox0-1 ,2-dihydro-imidazo[4,5—c]quinolin-3-yl)-piperidine-1 -
carboxylic acid [(R)-2-[4-{4-benzyl-piperazin-1-yl}-piperidin-1-yl]-2-
oxo-1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyt)-ethyl]-amide

i (56) o 8

‘ Na: NJ\ Q" o
Q\}fg RARAS

4-(2-ox0-1,2-dihydro-imidazof4,5-c]quinolin-3-yl)-piperidine-1-
carboxylic acid [(R)-2-oxo-2-(4-piperazin-1-yl-piperidin-1-y1)-1-(5,6,7,8-
-tetrahydro-naphthalen-2-yimethyl}-ethyl]-amide



T

pentyl carba nmoyl )-ethyl]-amde (48) 0 N)~-o0
4-(2-o0xo0-1, 2,4, 5-tetrahydr o-ll, 3-benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic aci d

[(R -2-[4-(4-nethyl -pi perazin-1-yl)-piperidin-1-yl]-2-
oxo-1-(5, 6,7, 8-tetrahydro- napht hal en- 2-yl net hyl ) - et hyl
] -am de

4-(2-o0xo0-1,2,4,5-t ahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
7ri di ne-1- carboxyfic acid

[(R)'-2-[4-(1-rreﬂ'1by - p}-per j-di n-4-yl) - pi perazin-1-yl]-2-

0X0- 1- ,6,7/@‘tett/r\grh\m'l‘ - n#pht hal en- 2-yl met hyl ) - et hyl
] - ani fle {80

4- (2- oxo- }72, 4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
peridjne-1-- carboxylic_acid ) L
[ (R f*zif-@xwrmw,qjdﬁaﬂdfcuHmZ,ﬁltw«;olﬁi-wérpmnﬁmf:in ]-2-
]°f< gm.]cézgﬁ?)gqn)@a%&daﬁhﬁétwﬁ nBRRRhaKER- £y diFdaYh -5 By
4- ( 2-axoed-15 5, A8Setrattydatindiphttibleh-Bemethytizethyinamhige ) - pi
peridi ne-1- carboxylic acid
[(R-2-[4-(4- benzyi perazin-1-yl)-piperidin-1-yl]-2-
oxo-1-(5,6,7,8-tet ydr o- napht hal en- 2-yl et hyl ) - et hyl
(Sgyam de (52)
4-(2-0x0-1,2,4,%-tetr yd;_g- 1, 3-benzodi azepi n- 3-yl ) - pi
peri di ne-1- ¢a W”
[(R)-Q:;nx@‘} ~(4- pi peridin- -y%’:)oi perazin-1-yl)-1-(5, 6,
7, 8- H’&o :

4-(5-ox0-3-phenyl-4,5-dihydro-[1,2,4}triazol-1-yl)-piperidine-1-
carboxylic acid{(R)-2-[4-(4-benzyl-piperazin-1-yl)-piperidin-1-yl]-2-
oxo-1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl}-amide

(59) . 8

oI TOOm

4-(5-0x0-3-phenyl-4,5-dihydro-[1,2,4]triazol-1-yl)-piperidine-1-
carboxylic acid-[(R)-2-ox0-2-(4-piperazin-1-yi-piperidin-1-yl)}-1-(5,6,
7,8-tetrahydro-naphthalen-2-yimethyl)-ethyl]-amide

(60) %j‘

/Q\IJ-LO/E\g—N@N—CN——-

(R)-1-(3,4-diethyi-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-

2-oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate




tetra hydro- naphthalen 2- ylnethyl )-ethyl]-am de 40
(53)
4-(2-oxo0-1, 2,4, 5- tetrahydrézl 3- benzodi azepi n- 3-yl) - pi
peri di ne-1- carboxylic acid
[ (R - 2-o0xo0-2-(4-piperazin-1-yl-piperidin-1-yl)-1-(5,86,
7, 8- tetrahydro-naphthal en-2-yl nethyl)-ethyl]-am de
(54) _

(643 (2- oxo- 1, 2- di hygro- |n1dazo[4 5-c] qui nolin-3-yl)-pipe
ridine-1- carb xyI|
[(R)-2-]4- ggige plo &ln 4-yl)-pi perazin-1-yl]-2-
0xo0- 1- (5,8, 778- t'etr a dro napht hal en- 2- yl met hyl ) - et hyl

H1 2 di hydr o-i m dazo[ 4, 5- c] qui nol i n-3-yi ) - pi pe

ridine 1 cs:arm&ﬂetrﬁh bdl,3-benzod -3-yl)-piperidine-1-
[(R) - 2(-2[0)5$ - benzyl - p)iﬂgeramr?—nf?yllazeplppesrll)gllpn-n jyI] 2-

oxo Pa(tBDXG’IQ’ﬁBLdt[ - hit§ drdctiaphenayl 22- (Mym@wlqmmomﬂwl-

5 o] duf Aot el SRnde et 2 B Prtide,

[ (R) -2-0x0-2-(4-piperazin-1-yl-piperidin-1-yl)-1-(5,86,

7,8- tetra hydro%ﬁnhal en-2-ylnmethyl )-ethyl]-am de
41 (57)

(63)(5 0XO0- 3- pheayl 4, 5-di hydro [1,2,4]triazol-1-yl)-pip

d 1-
FEE)IS?&L@&%QEG i din-4-yl)-piperazin-1-yl]-2-

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-(4-azetidin-1-yi-piperidin-1-yl)-1-(3,4-diethy!-

benzyl)-2-oxo-ethyl]-amide

(63) . &j

Jonara®

Cg;/l%o

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-2-(3-azepan-1-yl-azetidin-1-yl)-1-(3,4-diethyl-

benzyl)-2-oxo-ethyl}-amide

(64) . éj

JC A y
O rrO-Ony
ans )
ethyl [1'-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidine-1-carbonyl]-amino}-propionyl)-
[4,4']bipiperidiny!-1-yl]-acetate |




N

oxo-1-(5, 6,7, 8-tetrahydro- napht hal en- 2-yl net hyl ) - et hyl
] -am de (58) 3

4- (5- oxo- 3- phenyl - 4, 5-di hydro-[1, 2,4]triazol-1-yl)-pip
eri di ne-1- carboxylic

acid-[(R)-2-[4-(4-benzyl - pi perazin-1-yl)-piperidin-|-y
l]-2-

oxo-1-(5,6,7,8-te hydr o- napht hal en- 2-yl et hyl ) - et hyl
(@5)ani de (59) H O

4-(5- oxo- 3- phenyl £ 4, py\dro[124]tr|azol 1-yl)-pip
eridine-1- ¢af d‘k/)?n‘l NN

aci d- [ -7~ xo-*?-f - pi pera n-l-yl-pl peridin-1-yl)-1-
(5, 6, o

8-tetr y'?JIro napht hal en- 2-yl net hyl ) - et hyl ] -am de (60)
( R) lethgl 4{4dﬂ1e((R)Lt3 (Bwahétﬁw%hbﬂrlw {'[ﬂi-(ilbko-ﬁl Pars-ttahddro-

erazin-1-yl]- 2-oxo

4 (2 iasobengd@zspm&—yaw@ﬁr@meﬁ -Gashomdi-apieiprapipnyl)-
gfl ?gr%géﬂ%nk%?Erb%%{irlghegfgcétg@ benzodi azepi n- 3-yl ) - pi

peridi ne-1- carboxylic
aci d-[ (R) - 1- (3, 4-§:§Thyl -benzyl ) - 2- ( 7- di net hyl ani nonet
| -

- /2,4,5- tetrahysdr - 3-benzazepi n- 3-yl ) - 2- oxo-et hyl ] -am

de (62)
4- (2- ox &Egﬂ_@o—\b@ benzodi azepi n- 3-yl ) - pi

peri dj ;g carboxyl i-C
aci d- N 2° (4-azetidin-1-yl-piperidin-1-yl)-1-(3, 4-di

t hyl - ,
S Y ((R)-3-(3,4-diethyl-phenyl)-2-{4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionyf)-
[4,4'bipiperidinyl-1-yi]-acetic acid

(67) . ;>j '

iy OOy
N "oe HO °
d; /l%o'
{4-[1 -((R)-S-(3,4-diethyl-phenyl)~2—{[4-(2-oxo-1 ,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionyl)-
piperidin-4-yi]-piperazin-1-yl}-acetic acid |

(68) | ] %;{

- A am\
MNees N™ "N N N N
O CARISARSS
S )
ethyl {4-{1-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-oxo-1,2-dihydro-
imidazof4,5-c]quinolin-3-yl)-piperidine-1-carbonyi]-amino}-propionyl)-
piperidin-4-yl]-piperazin-1-yi}-acetate

BRSO RS M epr Pt AL A i S aiies tiine L L



benzyl ) - 2- oxo-et hyl ] -am de (63)
4-(2-oxo0-1,2,4,5-tetrahydro-4, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic acid
[(R -2-(3-azepan-1-yl-azetidin-1-yl)-1-(3, 4-diethyl -
benzyl) 2- oxo-et hyl }-am de (64) ethyl

-((R-3-(3,4-di e -phenyl)-2-{[4-(2-0x0-1,2,4,5-t

@ S]ahydro 1, 3-
hzodi azepi n- 3-yi )/ pi peridi ne-1-carbonyl ] -am no}-prop

g?%:) [4, 4/@,%10%%1 yl]-acetate 43 (65)

{4-]1- -i—(34d|ethyl pheqnyl) 2-{[4-(2-0x0-1,2,4,5
-tetrahydmo 0 )

1,3-b d b | -
pr opi gﬂ’iﬂ?ﬂ ?é?)p%ﬂ(:ﬁ &r%eﬁgpﬁgf&'bﬁgz@rﬁggy%%h]v@%g 20}

66

LRSSl RRS e {Fabenylarming-propionyi-
r ahydf434 lblalper!dlnyl -1-yl]-acetate

benzodi azepi n- 3-yl ) - pi peri di ne- 1- car bonyl ] - am no} - pr op
ionyl)- [4,4"]Dbipipe inyl-1-yl]-acetic acid (67)
{4-11-((R)-3-(3, 4- hyl - phenyl ) - 2-{[ 4- (2- ox0-1, 2,4,5
(F0etrahydro-1, 3-

benzodi azepi n- 3- eridj ne- 1-carbonyl ] - am no} - prop
ionyl) = pe | fezzin-l-yl}-acetic acid
o]

'{4-[1-((R)-3-(3 4—diethyl-phenyl)-2-{[4 -(2-ox0-1,2-dihydro-imidazof4,5-
clquinolin-3-yi)-piperidine-1- -carbonyl]-amino}- proplonyl) piperidin-4-
yl}-piperazin-1-yl}-acetic acid

(71)

[1-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1 2-dihydro-imidazo[4,5-
clquinoiin-3-yl)-piperidine-1 -carbonyl]-amino}-propionyl)-
[4,4'Ibipiperidinyl-1-yl]-acetic acid

He

(72) | S

4-(2-ox0-1 .2-dihydro-imidazo[4,5-clquinolin-3-yl)-piperidine-1-
carboxylic acid {(R)-1 ~(3,4-diethyl-benzyl)-2-{4-{(4-methyl-piperazin-1-
yh-piperidin-1-yl}-2-oxo-ethyl}-amide




(68) N\-iN~, O 2 ethyl
{4-[1-((R)-3-(3,4-diethyl-pgenyl)-2-{[4-(2-oxo-1,2-dih
ydr o-

i m dazo[ 4, 5-c] qui nol i n-3-yl)-pi peridine-1-carbonyl]-am
I no} - propi onyl ) -

pi peridin-4-yl]-piperazin-1-yl}-acetate 44 (69) ethyl
[1'-((R)-3-(3, 4- dhyI phenyl ) -2-{[ 4-(2-oxo-1, 2-di hyd
(#3)- i m dazo[ #5- cJgli nol i n- 3-yl) - pi peri di ne-|
-carbonyl ] -ami mo} = prepi opyl ) - [4, 4' ] bi pi peridinyl -|
-yl ]-acet at 7 /\n—“\_/@“—

{4-11- ([(R (34d|ethyI-phenyl)-2-([4-(2-oxo-1,2-dih
ydr o- { o[ 4, 5-
c] qui nol i'h-3-yl) - pi pe6di ne- 1- car bonyl ] - ani no} - pr opi ony

| ) pumn{m)ma@s 4ydigth H@@izq(l)kzlfﬂ(?-mdthﬁmmmmﬂ) -(71)
(?Aﬁdlet --{4%2001 di hyd
ro , nqla%r [ry; #yl]-2-ox0-€ hylammoh -[4-(2-0x0-1,2,4,5-tetrahydro-1,3-

SRR S e

(74) .
|
OO

s

N-[1-{(R}-1-(3,4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1 -yl]-2-oxo-ethylamino}-1-[4-{2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin- 1-yl]-meth-(Z)-ylidene]-cyanamide

(75) M 5

OO0

N-[1-[(R)-2-{1,4]bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-oxo-
ethylamino]-1-[4-(2-oxo-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-
piperidin-1-yf}-meth-(Z}-ylidene]-cyanamide

(76)

O rO-0
X

1-[1,4'bipiperidinyl-1'-yl-2-(3,4-dimethyl-benzyl)-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-butan-1,4-dione



(2-oxo-1, 2-di hydro-i m dazo[ 4, 5- c] qui nol i n-3-yl) - pi pe
i di ne-1- carboxylic acid .,
(R -1-(3, 4-di ethyl -benzyl)-2-[4-(4-nethyl - pi perazin-1
yl)-piperidin-1-yl]-2-oxo-ethyl}-amde 45 (73) (74)
75)

N[1-{(R-I-(3, 4-

4
r
{
(

t hyl - benzyl) - 2-[ 4-(1- nmet hyl - pi peri
-

-1-[4-(2-o0x0-1, 2,4, 5-tetrahydro-
N

benzogh - 3-yI9) -pi peridin-1-yl]-nmeth-(2)-ylidene]-

cyana@:@ﬁa o

N-[I-{(R)i | - (3, 4-diethyl-benzyl)-2-[4-(4-nethyl-pipera

zin-| )

pi pert” eh ameity-benaid-Lfimetiviishy 4 Toipineiding Lyl 414y (2%

t et r adpdf Q= dlhﬁdro-ZH-qumazohn -3-y1)- p:pendln -1- Hl]—butan ~1,4-dione

benzodi azepi n- 3-yl ) -pi peridin-1-yl] - yl i dene] -

NQ N) HO (76) N—[I

r|d| nyl-1"-yl-1-(3, 4-di et hyl - benzy

cyanam de M 1N
-[(R)-2-[1,4"]bip

(8? 2- 0xo0- _
hyl am noj --1- 270x0+1\2, 4, 5-tetrahydr o- 1, 3- benzodi

azepl pip ridin:
-yl ] @ ylidene] - cyanam de

1-11, 4 ]bl Bi peridinyl-I"-yl-2-(3, 4-di et hyl -be-nz‘yl ) - 4-
[ 4- (2-0x0-1, 4-
2-(3,4- dlmethyl-benzyl)-1 -[4-(1-methyl-piperidin-4-yl}-piperazin-1-yl}-4-

[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-
dione

79) °
L™

2-(3,4-dimethyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yi]-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-yl}-butan-1,4-
dione

(80) i

) IO OO\
N/&O )

2-(3,4-dimethyl-benzyl)-1-[4-(4-ethyl-piperazin-1-yl)-piperidin-1-yl}-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-
dione '




s

- (83)

di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-1-yl ] - butan-1, 4-
di one (77)
2-(3,4-dinethyl-benzyl)-l-@i'-nﬁthyl-[4,4']bipiperidin
yl-1-yl)-4-]4-(2-

0x0- 1, 4-di hydr o-
tan-1, 4-dione (7
2- (3, 4-di net hyl -

(8-1p)| perazin-1-y¢]{4-
4-(2- I 3-yl di n-1-

5”( 0XO0- ﬁ iy 7@%%??;0# n- 3-yl) - pi peri din-
2- et hyl - benzyl )-1-[4-(4-net hyl - pi perazin-1-yl)
-plperldkn 1-yl]
£/I ]- é}&% dimgthybg%?g&?)(é% ﬂi‘ %s%%%c?pgy}l rp])lpeérgz% 1 §|§’%Tde%'dﬂ{ Jf
2- (3, - :
2 Ig 3 AUl ATEL. 9%(@%%%90 Bl itz RiRRIR%H B loithh-
[ 4- ( 3+4xRliore, 4- di hydr o- 2H qui nazol i n-3-yl) - pi peri di n-1-
yl]-butan-1,4- dione 47 (81)

ui nazolin-3-yl)-piperidin-1-yl]-bu

zyl)-1-[4-(1-met hyl - pi peridin-4-yl)

(82) | /Q =y
N N
| \_/ u\

|
H

2-(3,4-dimethyl-benzyl)-1-[4-(4-methanesulphonyl-piperazin-1-yl)-
piperidin-1-yi}-4-[4-(2-ox0-1,4-dihydro-2H-guinazolin-3-yl)-piperidin-1 -
yl]-butan-1,4-dione

Q .
O/“\E ] NQvN@N_.
. H
4-(2-0x0-1 ,4-dihydro-2H—quinazolin-S-yl)-piperidine—1 -carboxylic acid
| {1-(3,4-dimethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-
2-oxo-ethyl}-amide
(84) i

OO
N
98¢
B
4-(2-o0x0-1,4-dihydro-2H-quinazolin-3-yi}-piperidine-1-carboxylic acid

{1-(3,4-dimethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-
2-oxo-ethyl}-amide '




i met hyI benzyl )-1-[4-(4-isopropyl - pi perazin-1-

2- (3, 4-di

yl) - pi peri di n-1-

yl]-4-[4-(2-o0xo0-1, 4- dlhydr6m2H-qU|nazoI|n 3-yl) - piperi
din-1-yl]-butan- 1,4-dione (82) V' -0 H

2- (3, 4-di et hyl - henzyl ) - 1- [ 4- (4- met hanesul phonyl - pi per
azin-1-yl)-

pi peridin-1-yi]- 4- ( 2- oxo- 1, 4- di hydr o- 2H qui nazol i n-

(&5)yl ) -piperidip-¥- yl]-butan-1, 4-dione (83)
4- (2- oxo- I/@ - gui—nhazol i n- 3-yl ) - pi peri di ne- 1-
car bo dv o

{1-(3 Lmethyl benzyl ) - 2-[ 4- (4- et hyl - pi perazi n-|
-yl)-pi pﬁl‘ldln 1-yl]- 2-oxo-ethyl}-am de (84) H

4- (2-0x0-1, 4-di hydr o- 2H qui nazol i n- 3-y Id) peri di ne- 1-
car boég(@-pggo-gcq g|hydro-2H-qumazoI|n-3-y|) pipenidine- 1 carboxyllc acid

N e e

4 (2 gihg}-amidedi hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
carboxylic acid '
[ 1- (3, 4-di et hyl <benzyl )-2-(1'-nethyl -[4, 4" ] bi pi peri di
nyl - 1-yl ) - 2- oxo-

(86)

T\
N N N N—
O rOO
@N&
#
2-(3,4-diethyl-benzyl)-1-{4-(4-methyl-piperazin-1-yi)-piperidin-1-yi}-4-

[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-
dione

(87)

2-(3,4-diethyl-benzyl)-1-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-4-
[4-(2-0x0-1 ,4-dihydro-2H-quinazolin¥3-yl)—piperidin-1 -yl}-butan-1,4-
dione

- o
RS

N
methyl {1-{4-0x0-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-2-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-butyryl]-

[4,4'|bipiperidinyi-1-yl}-acetate




et hyl ] -am de (86)

2- (3, 4-di et hyl - benzyl)-1- [%(4 nmet hyl - pi perazin-1-yi)-
pi peridin-1-yl]-4-

[ 4- (2- ox0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di n- 1-
yl]- butan14 di one (87)

2- (3, 4-di et hyl - @ [)-1-[4-(1-nethyl-piperidin-4-yl)-

pi perazin-1-yl] -4 o.
(86%- ( 2- oxo- 1, 4- d| ro- l—l-Naa}/n'ézol in-3-yl)-piperidin-1-
yl]- butan14 dil orje | 88) net hyl

{1 [ 4- oxo;@“ 4<( Z- 0x0- 1, 4- di hydr o- 2H qui nazol i n- 3-yl)

ol
N

pi per m&a yl']-2-(5,6,7, 8-tetrahydro-naphthal en-2-yl m
et hyl) - butyryl] [4,4"]Dbipiperidinyl-1-yl}-acetate 49
(89) {1'-[4-0x0-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-yl]-2-

p| &é Sf(ﬁ tqtr%pn&é—n%)ésfhgagé'égi @%g{g&)iﬁty%i] Uby ﬁ%ljpppe%d}/nﬂ
hydr g- ﬁpg@éﬂ@é@@ 2-ylmethyl)-butyryl]-[4,4"]bi piperi

di nyl-"1-yl}-acetic acid (90) nethyl
(1 {2|ndan5ylthyl 4- 0x0- 4-[ 4- (2- oxo- 1, 4-di hydr o-
di nyl -1-yl) -

%r/@[hﬁ-yl] butyryl }-[4, 4']bi pi pe
er (

) | «Q ° .

- X

methyl (1'-{2-indan-5-ylmethyl-4-oxo-4-{4-(2-ox0-1,4-dihydro-2H-
quinazolin-3-yl}-piperidin-1-yl]-butyryl}-[4,4"Tbipiperidinyl-1-yl)-acetate

Y. ot

N Q-
H

((1'-{2-indan-5-ylmethyl-4-ox0-4-[4-(2-ox0-1,4-dihydro-2H-guinazolin-
3-y!)-pipéridin-1 -yh-butyryl}-[4,4'Tbipiperidinyl-1-yl)-acetic acid :

i rlnazolln 3-yl)-
r 5

R :

(92) ) 9
ﬁ/\k“’

1-[4-(4-methyi-piperazin-1-yl)-piperidin-1-yh-4-[4-(2-oxo-1,4-dihydro-

2H-quinazolin-3-yl)-piperidin-1-yl]-2-(5,6,7,8-tetrahydro-naphthalen-2-

ylimethyl)-butan-1,4-dione



e

((1'-{2-i ndan-5-yl net hyl - 4- oxo- 4- [ 4- (2- ox0- 1, 4-di hydro
- 2H qui nazol i n-

3-yl)-piperidin-1-yl] -butyr%?l }-[4,4" ]bipiperidinyl-1-y
| )-acetic acid (92) H

1-[4-(4-met hyl - pi
- 0X0-1, 4-di hydro-

2H qui nazol i n- 3-y, pi peridin-1-yl]-2-(5,86,
(92338- tetrahydro-na éa/l@- 2- yl et hyl)-butan-1, 4-di one
50 (93) H 9
4 IB'piperidinyI-1-y|)-4-[4-(2-oxo-1,4

1- (1" - met hyt -

razin-1-yl)-piperidin-1-yl]-4-[4-(2

-di'h : ©

qu: ngmio?,-yl )-piperidin-1-yl]-2-(5,6,7,8-tetrahydro
-napht hal'en- 2- yl net hyl ) - but an- 1, 4- di one (94)

2- id_nd‘ag‘r'ﬁl??thgﬁ[ﬁw]biﬁpérﬁréw-mﬁl)-h){kl-(ﬂi-mﬂzﬂ-dihﬂdUDI-Q)H-Di pe
ridin-1- -4-1 4-

(2- ow’q%/@liar%y&memirq&ryﬂa%&ﬁr?q%i%ra)hvﬁir%apaﬁfﬁleﬂ-%—u

“but apy j

2. Hnmégﬂ’wﬁ‘g?ﬁffg%}oﬂ‘f _met hyl - [ 4, 4' ] bi pi peri di nyl - 1-
yl)-4-[4-(2-0xo0-1
di hydr o- 2H qui naz

| n- 3- I)-pi peridin-1-yl]-butan-1, 4-
N

one
(9%5(1' _met hyl - [ 4, ]@m”péri di nyl - 1-yl ) - 4- [ 4- (2- oxo0- 1, 4
- di hydr o- 2H™~y N
qui ngﬁhﬂ@l )-@ peridin-1-yl]-2-(5,5, 8, 8-tetranet hy
| -5, NE N o
t et rahydbo-napht hal en- 2-yl net hyl ) - but an- 1, 4- di one
2-indan-5-yImethyl-1-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-4-[4-

(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yf}-butan-1,4-dione

(95) . O/Q"/
. N/O T
JO8Y

2-indan-5-ylmethyl-1-(1 '-methyl-[4,4’]bipiperidinyi-1 -yl}-4-[4-(2-ox0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione

(96) ) @/Q
oy
N Q
ﬁ/k"
1-(1"-methyl-{4,4']bipiperidinyi-1-yl)-4-[4-(2-oxo-1,4-dihydro-2 H-
quinazolin-3-yl)-piperidin-1-yl}-2-(5,5,8,8-tetramethyl-5,6,7,8-

tetrahydro-naphthalen-2-ylmethyl)-butan-1,4-diocne




R—y

51 (97) H

1-[4-(4-rmethyl - pi perazin-1-yl)-piperidin-1-yl]-4-[4-(2

- 0x0- 1, 4-di hydr o-

2H qui nazolin-3-yl)-piperidin-1-yl]-2-(5,5,

8,8-tetramet hyl -5,6, 7, 8-

t et rahydr o- napht

HL H

(AN 1, 4' ] bi pi peri dj
1)

- qui nazol i n- 3- y
pi peri di n- %EEF]-Z-;S,5,8,8-tetranethy|-5,6,7,8-tetrahy
dr o- n@pt QI n-2- yl nethyl)-butan-1, 4-di one FF (99)
4- (2- oxox12, 4, 5-tetrahydro-1, 3- benzodiazepin 3-yl)-pi

peri di ne- - carboxyllc acid {(

- (3, 4l4-peatbfninesagiet hiyl)-p m-)1 -J|-44(2-onet h§dinydro-
pi peré‘%‘d&ﬂaﬁ@n%-ﬁy@% el i .55 RSN thy 8% s-

(100)

4-(2- t@i(r@hﬂzdr%rﬁapﬁﬁﬁ@éﬁ@bwmémﬂ) Buterradii@#epi n- 3-yl ) - pi
peridi ne-1- carboxylic acid

{(R)-1-(3-ethyl - t hyl - benzyl ) - 2-[ 4- (4- et hyl -
pi perazin-1-yl)- ridin-1-yl]-2-oxo-ethyl}-am de
) - 1- (3, 4-di et hy en@) - 2- 0X0- 2- (4- pi perazin-1-yl -p
eridin-1-yl)® I _
ol
_ ﬁ/g°
1-[1,4'Ibipiperidinyl-1'-yl-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-

piperidin-1-yl]-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-naphthalen-2-
yimethyl)-butan-1,4-dione

FF

al & -2 yl msthyl) but an- 1, 4- di one (98)
'\-/yl -4-[4-(2-o0xo0-1, 4-di hydro-2H

(99) F I/\\)N LCH,

/QJ\/YO/

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid {(R)-1-(3,4-bis-pentaflucroethyl-benzyl}-2-[4-(4-methyl-
piperazin-1 -yl)-pi peridin-1-yl]-2-oxo-ethyl}-amide

b e
(100)
Q@ L

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-

carboxylic acid {(R)-1-(3-ethyl-4-methyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yi]-2-oxo-ethyl}-amide




et hyl

4-(2-o0xo0-1, 2,4,5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi
peridi ne-1- carboxyl ate (1032)

(R -1-(3, 4-di ethyl -benzyl)-2-[4-(1-ethyl -piperidin-4-y
|') - pi perazin-1-yl];2- oxo-ethyl

4-(2-0x0-1, 2, 445t ebr ahydr o- 1, 3- benzodi azepi n- 3-yl ) -

pi peridine-1-carb | at e 103) \''rNH ONO O

(109)- 2- oxo- 2- (4- p| azmnjﬁ‘ -piperidin-1-yl)-1-(5,6,7
-2 yl met hyl ) - et hyl

, 8- tetrahydro h@l
4- (2-oxo-1, 2, ahydro-1, 3-

benzodi e 3- yl‘3 pi peri di ne- 1- car boxyl ate (104)
(S)-2 4&@|uethy| benzyl ) - 4-[ 4- (2- oxo- 1, 2, 4, 5-t et r ahy
dro-1,

b l
| _eglzgg)lazgm@[e’im}n 'Dery RS ok DA (g)(ﬂ)ér%%m%f‘gp? iBeRidiAL 1y ¥
(S) - =tpg, 44(2d®m fya,4 mmhydm-'[ 3-hepzodiazapin- 3y H-piperidites1-

dro- %a?boxylate

(102) b S
C@ L

(R)-1-(3,4-diethyl-benzyl)-2-[4-(1 -ethyl-piperidin-4-yl)-piperazin-1-yi]-2-

oxo-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate

(103) 8 o
Sod

(R)-2-0xo-2-(4-pi perazin-1-yl-piperidin-1-yl)-1 -(5,6,7,8—tetrah_ydro-

naphthalen-2-ylmethyl)-ethyt 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate

1S

(104) 25 (\““

f:ﬂvﬁrg

(S)-_2~(3,4-diethy!—benzyl)-4-[4-(2fox0-1 ,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-1-(4-piperazin-1-yl-piperidin-1-y)-
butan-1,4-dione




benzodi azepi n-3-yl ) -piperidin-1-yl]-1-(4-piperidin-4-y
| - pi perazin-1-yl)- butan-1,4-dione
(S)-2-(3, 4-di ethyl -benzyl)-1-[4-(1-nethyl -pi peridin-4-
yl)-pi perazin-1-yl]-
4-[4-(2-o0x0-1, 2, 4,up-tetrahydro-1, 3- bbenzodi azepi n-3-yl)
- pi peridin-1-yb§= butan-1, 4-dione H C (107)
(S)-2-(3, 4-di et hy, enzyd) - 1-[ 4- (4- et hyl - pi perazi n-1-
(195) pi peridin-1-y
4-[4-(2-o0xo0-1, 5(“ trahydro-1, 3- benzodi azepi n- 3-yl)

-piperidin-l I utan-1, 4- dlone (108)
(S)-1- |p|per|d|nyl-l -yl -2-(3, 4-di et hyl - benzyl)
-4-] 4 -1,2,4,5-

tetra ydWo 1, 3- benzodi azepi n- 3-yl ) - pi peri di n- 1-yl | - but

an 1(8}-ﬁ+(3med|5ﬁ1y1-b@ﬁiyl) 4-[4-(2- oxo -1,2,4,5-tetrahydro-1,3-
- 0X0 et rahydro- 1, enzodlazePln 3

perl @ﬁHEQ&aZ%‘HPTS%YJQrPIP@”Qm -4yl 1 -(4-piperidin-4-y piperazm 1~yl)

{(R)bg,fa(rﬁiﬁ gatrifluoromethyl-benzyl)-2-[4-(4-nethyl
- pi perazin- ?) pi peridin-1-yl]-2-oxo-ethyl}-am de
(110) HE

- (9)-2-(3, 4- bi s-t ) Iuoromsthyl-benzyl)-l-[4-(4-nethy|-

erazin-1-yl)
(1§$Ber|d|n 1- %Liiﬁwﬂhgé x0-1, 2, 4,5-tetrahydro-1, 3-ben

zodlazepl ridin-1-yl]-butan-1, 4-di one

,(S)—2~(3,4-diethyl-benzyl )-1-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-
- 4-[4-(2-0x0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl}-piperidin-1-y]-
- butan-1,4-dione

H.C,
HC

| | .
(107) . [
d o

7 (S)-2-(3,4-diethyl-ben:zyl)-1 -[4-(4-methyl-piperazin-1-yl)-piperidin-1-vyl]-
4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yi}-
butan-1,4-dione

H.C,

He
(108) . b
o [#]
-
~(8)-1-[1,4"bipiperidinyl-1'-yl-2-(3,4-diethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione

S



(R -1-(3,4-bis-trifluoromethyl-benzyl)-2-[4-(4-nethyl -
pi perazin-1-yl)- piperidi n-éL4-yI ] - 2- oxo- et hyl
4-(2-o0xo0-1,2,4,5-tetrahydro=-1, 3-

benzodi azepi n- 3-y| ) - pi peridi ne-1-carboxylate (112) CH3

N, CH3

(S) 2-(3,4-diet F Azyl ) - 1- (4-di nmet hyl am no- pi peri di

1-yl)-4- 4- (2- o,

w@)l 2,4,5-tetra ro-@\ ~benzodi azepi n-3-yl ) - pi peri d

in-1- yI] butan 1 4-dipne 55 (113) (R -1

(34d|et/{l;J 0 <2- (4-di met hyl am no-pi peridin-1
hyl

-yl)-2
4-(2-q§b , 4, 5-tetrahydro- 1, 3-benzodi azepi n- 3- yl) - pi
peri di 1- car boxyl at e

L
! (2 R) OQafp@Xﬂm anid gﬁggr-(wbislmﬂUQ)F(ﬂTHQtByHBmM)F@FM-beTE]HIQF
4- ( 2- é’ﬁs%f'% BPBd'épfg’l?rPa‘Po?ﬁhM'}sa'W? pi peri di ne- 1-
fnggxﬁligigfbgrlFEFyf-l'-y|-1-(3,4-dinethyl-benzy|)-2
(1_1%)50 et hyl ] -am d@&gﬂw

&

(S)-2-(3,4-bis-triftuoromethyl-benzyl)-1-{4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yi]-butan-1,4-dione

(111) ) E NQH

(R)-1 ~(3,4-bis-triﬂuorqmethyl -benzyl)-2-[4-(4-methyl-piperazin-1-yi}-
piperidin-1-yf]-2-oxa-ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate

HG

(112) ] ?j

o,
N.
[a]
N
j &

(8)-2-(3,4-diethyl-benzyl)-1-(4-dimethylamino-piperidin-1-yl}-4-[4-(2- -
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidin-1-yl-butan-
1,4-dione




(S)-2-(3, 4-diethyl-benzyl)-1-(1"-nmethyl-4,4"-Dbipiperid

inyl-1-yl)-4-[4-(2-

oxo-1, 2, 4, 5- tetrahydro 1, 3'%enzod|azep|n 3-yl)-piperid

in-1-yl]-butan- 4-di one

(S)-1-4, 4 blplperldlnyl 1-yl-2-(3,4-diethyl-benzyl)-4
-[ 4- (2- oxo- 1, 2,14,

t et rahydro-1, 3- be

di acﬁgepi n-3-yl)-piperidin-1-yl]-but

(i1, 4-dione ;
'322 oxo- 1, 2, 495-1 etr ghydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- M€ acid-{(R)-1 |
-(4- et hyt>3=tri fl udr onet hyl - benzyl ) - 2-[ 4- (4- net hyl -
pi perén:)ioyl ) - pi peridin-1-yl]-2-oxo-ethyl}-anide
(119)
4-(2 . t D favAelel i1 - hwRl
per i d@or?lazcar E%I t% {‘ﬁdf‘l‘%@? bipefidint %t)yi ox8

~ ( 4- etthyll 4-82-oxd#), aér@mnamyuFdaeﬁzmnzoaiqup(msqetmpeﬁdine-1-

?Ilggréa%oxyﬁal)él ) - pi perazin-1-yl]-2-oxo-ethyl}-am de

4-(2-o0xo0-1, 2,4, 5-vetrahydro-1, 3- benzodi azepi n-3-yl)-p

peri di ne-1- carbo ic

acid-[(R)-1-(4-et - 3- trlfluoronethyl benzyl)-2-(1" -m
(édiryl - 4, 4 blglp rkﬁjnwl-l -yl )-2-oxo0-ethyl ] -anide 57

(121)

4- (2- ox0- 1/@ ﬁj\ﬁtrahydro 1, 3- benzodi azepi n- 3-yl ) - pi

peri di car boxylic

aci d- NJEQL 4' - bi pi peridinyl-|"-yl -1-(4-et hyl -

trifluoronethyl -benzKI )-2-0xo0-ethyl]-amde (122
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-2-(4-amino-piperidin-1-yl)-1-(3,4-diethyl-benzyl)-2-

oxo-ethyl]-amide

(115) - 2 'O
oA
L °
H/&"
4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid
[2-[1,4']bipi peridinyl-1'-yl-1-(3,4-dimethyl-benzyl)-2-oxo-ethyl]-amide

(116) . @O/O(

{S)-2-(3,4-diethyl-benzyl)-1-(1'-methyl-4,4"-bipiperidinyl-1 -yl)¥4-[4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butan-
1,4-dione




4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peridi ne- 1- carboxyllc

acid-[ (R -2-(4- dlnethylan1ﬁ% plper|d|n 1-yl)-1-(4-ethy
I-3- trlfluoronethyl benzyl ) - 2- oxo-ethyl ] -am de (123)
r

4- (2 oxo 1,2, 44 {6 rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

peridi ne-1- carbo ic acig-{(R-1
(ﬁ@-ethyl 4- tr|fI gﬁyﬁ!l-benzyl)-2-[4-(4-mathy|-
pi perazin-1-yl 1 peérijdim- 1-yl ] oxo- et hyl }-am de
(124) 4- (2- -
5-tetra 3 benzodi azepi n- 3-yl) - pi peri di ne- 1-
car bodﬁo
aC|d )&1(3 ethyl -4-trifluoronethyl-benzyl)-2-[4-(1
p| per| ‘1 4ﬁ blpgperr)uldip 2y! -2- (i’_i 4- Pﬁetlyl g)((egzyél 4J|4}(2aoxo -1,2 4 5
(125)tetrahydro -1,3- benzodlazepln -3- yI) piperidin-1-yl]-butan-1,4- dione
4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1- car laxy ic
acid-[(R)-1-(3-et |/fluororrethyl benzyl)-2-(1'-m

(1ashyl - 4, 4' b|p| I-yI) 2- oxo- et hyl ] -am de
(126) ~ko
4- (2- oxo-1, ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi

pe_ridin s ’arBo%’_yI!c o
aci d- 21, 4" -bi piperidinyl-1"-yl-1-(3-ethyl -

H
| 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-{(R)-1-(4-ethyl-3-trifluoromethyl-benzy!}-2-[4-(4-methyl-
piperazin-1-yl}-piperidin-1-yl]-2-oxo-ethyl}-amide

19 d L
C{x

4-~(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{{R)-1-(4-ethyl-3-trifluoromethyl-benzyl)-2-[4-(1-methyl-
piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-amide

(120) . 60/0/
' | O/LE/TN
-

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid-[(R)-1-(4-ethyl-3-trifluoromethyl-benzyl)-2-(1'-methyl-
4,4'-bipiperidinyl-1-yl)-2-oxo-ethyl}-amide




N

trifluoronethyl-benzyl)-2-oxo-ethyl]-amde (127)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p
peridi ne-1- carboxylic 7
acid-[(R)-2-(4-dinmet hyl am no-pi peridin-1-yl)-1-(3-ethy
| -4- trifluoroneth yl-benzyl)-2-oxo-ethyl]-amde, the
enantioners, thesdi astereoners and the salts thereof,
while the conpou (1

(fe1)2- oxo- 1, 2, 4, 5- pet rahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- canox I|

acid-{(R) - /@ - benzyl) -2-[4- (1- et hyl - pi peri
din-4-y er”az?n 1- yI] 2- oxo-et hyl }-am de, (2)
4- (2- , 4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

peri di “.l- car boxyl i c
aci d- 4 i?bxé:l 23445 fEtr%thlt?l 9[1?éf1 bd?az[e mj;f?é .mﬁéﬂer a

zin- pl pe am de,
4-( 2- Qﬁ(b‘?)ﬂyhz acJCBE(Réﬂr‘aﬁybﬁpmendmybé'nylo*d(éhettm-a-3 yl) - pi
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4-(2-o0xo0-1, 2, 4, 57 rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- car bo I C

(%’@Dd [2-1, 4 blopl bllnyl -1'-yl-1-(3, 4-di et hyl - benzyl
- 2- 0X0- @ (5)

4 (2- ox > tetrahydro- 1, 3- benzodi azepi n- 3 yl)-pi
peri di

4- (2 0x0-1,2,4,5-tetrahydro- 1 .3-benzodiazepin-3-yt)-piperidine-1-
carboxylic acid-[(R)-2-(4-dimethylamino-piperidin-1-yl)-1-(4-ethyl-3-
triﬂuoromethyl-benzyl)-2-oxo-ethyl]-amide

(123) %
d L

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{{R)-1-(3-ethyl-4-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyl}-amide

(124) b ’O
| @f,g

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{{R)-1-(3-ethyl-4-trifluoromethyi-benzyl)-2-[4-(1-methyl- -
piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-amide
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4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1 -
carboxylic acid-[(R)-2-(4-dimethylamino-piperidin-1-yl)-1-(3-ethyl-4-
trifluoromethyl-benzyl)-2-oxo-ethyl]-amide,

the enantiomers, the diastereomers and the salts thereof, while the .
compounds

(1) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
| carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl}-2-oxo-ethyl}-amide,

(2)  4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-
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- {1-(3,4-diethyl-benzyl}-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-
oxo-ethyl}-amide,

(8)  4-{2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
- carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-(4-dimethylamino-piperidin-
1-yl)-2-oxo-ethyl]-amide,

(9)  4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl}-2-ox0-2-(4-perhydro-azepin-
1-yl-piperidin-1-yi}-ethyl}-amide,

(10} 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
~carboxylic acid-{{R)-1-(3,4-diethyl-benzyl}-2-{4-(4-methyl-perhydro-1,4-
diazepin-1-yl)-piperidin-1-yli]-2-oxo-ethyl}-a mide,
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(15) 4-(5-oxo-3-phenyl-4,5—dihydro-1 ,2,4-triazol-1-yl)-piperidine-1-carboxylic
acid-{{R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-
1-yl]-2-oxo-ethyl}-amide, '

(16) 4-(2-ox0-1 +4-dihydro-2H-quinazolin-3-yf)-piperidine-1-carboxylic acid-
{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yh)-piperazin-1-yl]-
2-oxo-ethyl}-amide,

(17)  4-(2-oxo-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide, |

(18) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-[(R)-2-]4-(4-cyclopropylmethyl-piperazin-1-yi)-piperidin-
1-yl]-1-(3,4-diethyl-benzyl}-2-oxo-ethyl]-amide,

(19) 4-(2-oxo-1,2-dihydro-4H-thieno{3,4-d]pyrimidin-3-y)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-
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4- (2-0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
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per icdiboxylle acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(4-isopropyl-piperazin-1-
yl)-piperidin-1-yl]-2-oxo-ethyl}-amide,

pi

(24) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-1,4"-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-
oxo-ethylj-amide, ' |

(25) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-ox0-2-(4-pyridin-4-yl-
piperazin-1-yl}-ethyl]-amide,

(26) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
~ carboxylic acid-[(R)-1 -(3,4-diethyl-benzyl)-2-oxo0-2-(3,4,5,6-tetrahydro-
2H-4 4'-bipyridinyl-1-yf)-ethyl}-amide,

(27) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y!)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-(4-morpholin-4-yl-piperidin-
1-yi)-2-oxo-ethylf}-amide,
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(34) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[{R)-2-[4-{1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-
1-(5,8,7,8-tetrahydro-naphthalen-2-yimethyl)-ethyl}-amide,

(35) 4-~(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[{(R)-2-oxo-2-{4-piperidin-4-yl-piperazin-1-yt)-1-(5,6,7,8-
tetrahydro-naphthalen-2-yimethyl)-ethyl]-amide,
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(41) 4-(5-oxo-3-phenyl-4,S-dihy_dro_-[ 1,2,4}triazol-1-yl)-piperidine-1-carboxylic
acid-[(R)-2-oxo0-2-(4-pi perazin-1-yi-piperidin-1-yl)-1-(5,6,7 8-tetrahydro- -
naphthalen-2-yImethyl)-ethyl)-amide,

(42)  (R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl- piperidin-4-yl}-piperazin-1-yl]-
' 2-oxo-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin- 3—-yl)
piperidine-1-carboxylate,

(43) 4-(2-ox0-1,2,4,5-tetrahydro-1 .3-benzodiazepin-3-yl)-piperid ine-1-
carboxylic acid-{(R)-2-(4-azetidin-1-yl-piperidin-1-y)-1 -(3,4-diethyl-
benzyl)-2-oxo-ethyl]-amide,



c] qui nol i n-3-yl)-pi peridi ne-1-carbonyl ] - am no}- propi on
yl)-piperidin-4-yl]- pi pera4i n-1-yl}-acetic acid, (48)
4- (2-oxo-1, 2-di hydr o-i mi dazo[ 4, 5-c] qui nol i n-3-yl) - pi pe
ridine-1- carboxylic acid-{(R)-1

Ay RS o D bV R T2 e e A ahydro-1 3

N[ 1bér(z®mézép?n S sbbidinbaneatbbn-brtuidprBbinyn Rigidin-

di n- 4- perazZi'n
1- yI’}y mwaémhwﬁmqebgcamdm (2-o0xo0-1,2,4,5-tetrahydro

benzod| azepi n-3-yl)-piperidin-1-yl]-neth-(2)-ylidene]-
@an@ﬂg [114@2)2 (3,4~ d|ethyl ghenyl?-z {54 E -ox0-1,2-dihydro-

di et h enz 4- (4 - met hyl - pi pera
Zi n-mi §Q[ﬂ; 5p@]ﬂpmohn 3-y|) plpendlne 1-carbonyl]-amlno -propionyl)-
1- yg,},,pg,,gﬁo,; 9f Wﬂeﬁ‘gilﬂol}-yljla[:éa@ oxo-1, 2,4, 5-tetrahydro

benzod| azepin-3-yl)-piperidin-1-yi]-nmeth-(2)-yli dene]

RSP @ 4 gieghaneayin (4-@pror 2-ihydro-
- (3, |ﬂ‘n8’a§£n‘d£m@ C]F%f%'l‘b )ﬂ) q%grqng 1 rbom//l(!| amqo} propionyl).

et hyl am
azed|4r4]®4ry|bendmyl 1-yl]-acetate,
- piperidin-1-yl]-meth-(2)-ylidene]-cyanam de, 65 (52)

2- (3, 4-di et hyl - benzyl ) -1-[4- (1-nmet hyl - pi peridin-4-yl)
(47mi r{at[az(m)- (B'd] cnéthyl -pheny!)-2[4-(2-0x0-1,2-dihydro-imidazo(4,5-
[4-(2-0x0-1, 4- qui nazol i n-3-yl') “pi peri di n-1-

I ] qult!laﬁhrl-34y!) ﬂip@ﬁdlne(‘agarbonyl]-amm0} propionyl)-piperidin-4-yl]-
2-( zyl -[ 4- (4- et hyl - pi perazin-1-yl)
ot PR Srgctjeatid,

[4 (2- oxo- 1 4 di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-1-
%I - but an- dione,_(Séf[) o L
( _J(é - GK?rétrWIhYEéQTE?'F'?Z Aclaginfinyd-yhipirariging111- y1 ) -
P PeLrBbkiE adid-1() 143, 4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-
yt)-piperidin-1-yl]-2-oxo-ethyl}-amide,

(49) N-[1-{{R)-1-(3,4-diethyl-benzyi)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-

1-ylj-2-oxo-ethylamino}-1-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-_3~yl)—piperidin-1-y!]-meth-(Z)-ylidene]—cyanamide,

(80) N-[1{(R)-1-(3,4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-
1-yl]-2-oxo-ethylamino}-1-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-meth-(Z)-ylidene]-cyanamide,

(1)  N-[1-[(R)-2-[1,4bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-oxo-
ethylamino]-1-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-
piperidin-1-yl}-meth-(Z)-ylidene]-cyanamide,



(2-oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di n-1-yl ]
- but an- 1, 4-di one, (55) 65

4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
carboxylic acid- (1

&7 ﬁp@pf'?f"E%hV'bf?&%)”z@-{;x@%ﬂi@rahe“iﬂm" 437D pzh-1-yi4-

4- ( 2{b¥D-oko4;4Hdmydr e 2 Ak 2Na -y I-phetidinaLyebutdhies-1-
car boxylic aci d-

(1- (§'°4'Led| met hyl - benzyl ) - 2-[ 4- (1- net hyl - pi peri di n- 4-vyl

) - pi perazin-1-yl]-2- oxo-ethyl}-amde, (57)

4- (2- oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
(83 bax(l4-dinaethd-benzyl)-1-[4-(4-methyl-piperazin-1-yi)-piperidin-1-yi]-4-

E])l/l (%@gk% t‘%'hyg éﬁ}fgl.g Zt(ﬂv(bn-%?lg-)oypte&d|nL1l )Jlf)butaﬁerti d

2- (3dfm@ et hyl - benzyl ) - 1-[ 4- (4- et hyl - pi perazin-1-yl) -
pi peridin-1-yl]-4-[4-
(2-oxo-1, 4- d| hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-1-yl]

u 59), . . .

G I I E T —— S PR
pi pe(Bakd-114-Hinydfo-PArquinazolin- 3-y|) fendm 1-yl]-butan-1,4-dione,
(2- oxol4d|hydro 2H qui nazol i n- ) - pi'peridin-1-yl]

- but an-1, 4-di one, the enantioners, the di ast ereoners

I thLcul inBI£ red. 66
i R R T (el B 18 S
rret hpidE3, &kairmsthyRrbenzy A2 PU£-methd-gipéleein- Ny )b aetls-1-yi]-2-
have proved particularly satisfactory for preparing
t he SXRrBEUMGAMIEE, general formula (1) according to the
invention: (a) In order to prepare conmpounds of
general fornmula (1) wherein X denotes an oxygen atom
(56) thé29dogh, drdihyaino-2REquinaBlire8 ¢/ jqsipbrdiaerbedrborylic acid-

{1-(3,4-dimethyl-benzyl)-2-[4-(1-methyl- plpertdln-4-yl) piperazin-1-yl}-2-
oxo-ethyl}-amide,

(87)  4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{1-(3,4-dimethyl-benzyl)-2-(1'-methyl-[4,4"bipiperidinyi-1-yl}-2-oxo-
ethylj-amide,

(58) 2-(3,4-diethyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl)}-piperidin-1-yij-4-[4-
(2-ox0-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-yl]-butan-1,4-dione,

(59) 2-(3,4-diethyl-benzyl)-1-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-4-[4-
(2-o0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

the enantiomers, the diastereomers and the salts thereof are particularly

preferred.



|

E

defined, with the proviso that these groups do not
contain any free carboxylic acid function: Reacting

pi peridines of general forri% a NH wherein RL is as
her ei nbefore defined, (i) with carbonic acid
derivatives of general formula A Gk G (l1V) wherein A
The campeends wbgeneral wenuised) anecprepasdiemethodsdinesmigi

oFpGHE. oBSLSATLAR BARSe halie B ERb b o

p%p@ndg @ pympolihdd of denerbiohoymglzolliaccerding tdthepinoentim.
that X denotes the NH group, or (ii) with carbonic
acid derivatives of general fornmula A, (1V) wherein A

e BRI AR

den@tes lEhasxygen atermonthe Net gro6ip anct RbMEﬁav@asnherembefore
| th th th
I RE e s P B i crbonti

a&@qgﬁ&|onforrrul a wherein X denotes an oxygen atom or an
group and Y, Z, R2 and R3 are

Reacting piperidines of general formula

1
RMNH "

wherein R’ is as hereinbefore defined,

(i) with carbonic acid derivatives of general formula
A

R

wherein A is as hereinbefore defined and G denotes a nucleofugic group,
preferably the phenoxy, 1H-imidazol-1-yi, 1H-1,2,4-triazol-1-yl,
trichloromethoxy or the 2,5-dioxopyrrolidin-1-yloxy group, with the proviso

that X denotes the NH group, or
(i) with carbonic acid derivatives of general formula

A

R

wherein A denotes the oxygen atom and G denotes a nucleofugic group
which may be identical or different, preferably the chlorine atom or the p-




.
R

as hereinbefore defined, with the proviso that R2 and
R3 do not contain any free Lar boxylic acid, any other
free primary or secondary at’i phatic am no function or
any ot her free hydroxy function. The fundanmentally

4 actions are nornal | arried t. 8s, one- pot
nliBBhER SFPRhIRRTR ey SPGB B oot R denefee e
oﬁy@rpétgh’qe two conponents (Il11) or (V) is reacted
w t h equi nol ar anmounts of the carbonic acid derivative
of general forrmula (1V) in a suitable solvent at

east equi nol ar anmounts of
abﬁ\gﬁ@t @m%%g??%ﬁﬁ?@g%% (V) are added and the
reaction is conpleted at a higher tenperature. The _
reactions with bis- (tri?:hl oronet hyl ) -carbonate are
preferably carried out i'n theZpresence of at |east 2
equi val ents (based on bi g i chl oronet hyl ) - car bonat e)
of atertiary base, fq anpl e triethyl am ne,
N- et hyl di i sopr opyl am ne i di ne, 1, 5-diaza-

bi cycl o-[4, 3, 0] - non- 5- efTes,
%ne or 1, 8-di azabi cycl o-

1, 4-di azabi cycl o[ 2, 2, ] oc
| vents used, which should

[5,4,0]-undec-7-ﬁne. he

be anhydrous, may he” T XQfpl e tetrahydrof uran,

di oxane, di nethyl formanilde, di et hyl acet ami de,
N—nethyl-z;pyrrolidone,cﬁ,s-dinethyLTQ)inidazolidrnone
or acetonitrile, while if

bi s-(trichloronethyl)-carbonate is used as the

SRR en SR R LA 85 | HPRATEN 2 0P R e
as herehbaforetdefihedewith ¢he peivigo @t RTBadIRadd hetcontain any

ten‘g@ratures for the first reaction 68 step are
freR carDoxYlicnid. ANy atbstire pamaryBr §ecandagy aliphalic amipe

fubBon éwgh%fﬁtgﬁwrmn%wen +15C and the boiling

t enper

The fundamentally two-step reactions are normally carried out as one-pot
processes, in which, preferably, in the first step, one of the two components
(111} or (V) is reacted with equimolar amounts of the carbonic acid derivative of
general formula (IV) in a suitable solvent at lower temperature, the'n at least
equimolar amounts of the other component (Ill) or (V) are added and the
reaction is completed at a higher temperature. The reactions with bis-
(trichloromethyl)-carbonate are preferably carried out in the presence of at
least 2 equivalents (based on bis—(trichIoromethyl)-cakbonate)-of a tertiary
base, for example triethytamine, N-ethyldiisopropylamine, pyridine, 1,5-diaza-
bicyclo-[4,3,0]-non-5-ene, 1,4-diazabicyclo[2,2,2]octane or 1,8-diazabicyclo-
[5,4,0]-undec-7-ene. The solvents used, which should be anhydrous, may be
for exarhple tetrahydrofuran, dioxane, dimethylformamide, dimethylacetamide,
N-methyl-2-pyrrolidone, 1,3-dimethyl-2-imidazolidinone or acetonitrile, while if
bis-(trichloromethyl)-carbonate is used as the carbonyt component anhydrous
chiorohydrocarbons, for example dichloromethane, 1,2-dichloroethane or

trichloroethylene are preferred. The reaction temperatures for the first reaction



sol vent used, preferably between +20C and +70C (cf.
also: H A Staab and W hr, "Synthesen mt

het er ocycl i schen Am den (Azoliden)", Neuere Methoden
der Praparativen O ganischen Chem e, Volume V, p.

S%g_ i b&ﬁ‘z’%ﬁ%w’%ﬁﬁggﬁgg RERr bR g i)(%%l@?thQQSS

. sédc@m)eacti@n diepedtwedh +ABAYiandAne Sainh ,terﬁ eraiilf@hsfiRe and
ura, Tetrahedron Letters 24 érz 4569 4572

sqlggg;;’s’ed ereferabirRptuieeRR0VE andar 9 Crick. @lepiml.A. Staab and

Ac age'rri reeggg lH-]'I\Ifg\E?vﬁ-}?Ya&)ﬁél &@{}Eh Amz/cg% ﬁAﬂdtdgne);"zlt%gugéS
Mpﬁ&:p?neﬂarﬂrapanaﬁs?gﬁ)rgamecraénaﬁgemé a/dhhmeWhEﬁ 653n93§ Verlag
chem TiehbeieTBerdsioaTods: M MilReand BS Jsondad, 4 DugcChem.

59 u@§7d@3@0¢1 QQQPtKa'T%k@Hé’ \2 dgﬁgi%& b@ﬁxi C StkbHa@SHPA.

Ot her free Imary or secon ati ¢ am no
Ogura:ﬂ"letrahem@udletiegs 24((412)3%99-}4672((11%3))1) S8 Samdler and W.

KAl BT bR s Eubhdnalso Prehargtionss; REF o S. 3255,

Atadamhic Prbks Wiay §idik Rb7imps the meani ngs given
her ei nbefore. 69 The coupling is preferably carried

out using nethods known from peptide chemstry (cf.
(b$/ 9 1n 4098 prE¥Are IRADOTRR FYenS BRI TH whLEShex

denotes the methylene group and R' to R® are as hereinbefore defined, with
the proviso that these groups do not contain any free carboxylic acid and/or
other free primary or secondary aliphatic amino function:

Coupling a carboxylic acid of general formula

. (V)

wherein Y, Z, R? and R® are as hereinbefore defined, to a piperidine of
general formula

RMNH

» (Il

wherein R' has the meanings given hereinbefore.



R

15/ 2), for exanple using carbodiimdes such as e.qg.
di cycl ohexyl carbodiimde (DCC), diisopropyl
carbodiimde (DIC) or et hyI69(3 di met hyl am nopr opyl ) -
car bodi i m de, O- (1 H benzotriazol -1 -yl)-

TORESPUpIES s B2 GBI St ETERogE Koown ram pepice

cl*rérh%lﬂ?q&ff edy CHouben-WeP/I Methoden der Organischen Chemie, Vol.
-oxy-tris-(di methylam no) - phosphoni um hexa-

15}éddpbgmpbm%nq pabpdiiBidesdiichgsie.g. dicyclohexylcarbodiimide

K BRI LLAL B8Rl B br Sbyissdimatiyipminqproryi)

cérdodivnidet e(THeRChEGazterdl)- INARNOR'- téﬁ%h@étﬁﬂdronﬁh‘rﬁ
coulln are normal |y carried out wth equi nol ar

Phale ¢BUDY) eidetratinbanate BB T) Or as t he

1?3@’%?9% FT IS (A etfnePRoShari G 8T (0"
ﬂlﬂmmosﬂaﬁ@(mm aBehddindd - lﬁ%ybdﬁ-zn&tdml@@i@lt)ldﬂone

o o et 13§ 2n 8 GBSO S Rl S50
cdf B o stoc BRI By ey e Poda ehdmajer,
amountsl dféhie aohpliry cemporeards 8:s welhmtheammhrﬁgl reedgfmt in

SGEUBL L TEDOY o YOt Besh sl o CoaUg, of g2 =
fotaridd LD’MF ) %EWECM@M@ gjl@@@ N#netﬁ?rp?ﬁ'om%ne (NMP) or

Bodansz Principles of Peptid

mgﬁureﬁgmrevéan@gt teggaerapires betwaen ‘Bﬁeﬁnd\/aa@‘}ﬁhmre@rabiy\téo

e 1 arcesS NS BiRaduetirl B Taagfiee) s,

pmferablytdsedrag@ﬂaamnwﬂauai&u@fy bage. carboxylic acid of

general formula (VI) which is to be coupled and
nonoi sobutyl carbonate is obtained, using isobutyl

T8 BRRIRIE SrobB&s is used as a further coupling method for
synthesising compounds of general formuia (1) (cf. also: M. Bodanszky,
"Peptide Chemistry”, Springer-Verlag 1988, p. 58-59; M. Bodanszky,
"Principles of Peptide Synthesis", Springer-Verlag 1984, p. 21-27). The
Vaughan variant of the mixed anhydride process is preferred (J.R. Vaughan
Jr., J. Amer. Chem.Soc. 73, 3547 (1951)), in which the mixed anhydride of the
carboxylic acid of general formula (V1) which is to be coupled and
monoisobutyl carbonate is obtained, using isobutyl chlorocarbonate in the
presence of bases such as 4-methyl-morpholine or 4-ethylmorpholine. The
preparation of this mixed anhydride and the coupling with amines are carried
~out in a one-pot process,' using the above-mentioned solvents and at
temperatures between -20 and +25°C, preferably 0°C and +25°C.

~(c)  In order to prepare compounds of general formula (I) wherein X
denotes the methylene group and R? and R® are as hereinbefore defined, with
the proviso that these groups do not contain any free primary or secondary

amine:



—

presence of bases such as 4-nethyl - norpholine or

4- et hyl nor pholi ne. The pr e[7)ar ation of this m xed
anhydride and the coupling Wth anines are carried
out in a one-pot process, using the above-nentioned
solvents and at tenperatures between -20 and +25C,
preferably 0C and +25C. (c) In order to prepare
SRUPAR I (1) wherein X denotes

t he é%@é%&ggt%nﬁgf%ﬁgﬁd R3 are as herei nbefore
defined, with the proviso that these groups do not
contain any free primary,or secondary amne: 70
Coupling a conmpound of generalZformula , (VII) wherein

Y, Z, R2 and R3 are as hekeipbefore defined, with the
proviso that R2 and R3 do nbt contain any free

primary or secondary anihgh and Nu denotes a | eaving
group, for exanple a halogefy atom such as the

chl orine, bronineQor odiﬁé atom an

al kyl sul phonyl oxy Wi 1 to 10 carbon atons in
the al kyl noiNGiY, phewr I§uﬁbhonyloxy or

napht hyl sul phonyl oxy grojp optionally nmono- di- or
trisubstituted by chlorite or bronine apdis or by

methyl or nitro groups, while the substituents may be
identical or different, al Himdazol-1 - yl, al
Wﬁ&%haﬁ%%' R? aMb W%{é%%ér%inséﬁ?é Wktih&d! vith PeorBlishWRat R?
met hyl groups 1n the carbon skeleton, a 1

ahd R 2joinol ¢eantain-ahyfree grirpary, &, sscondandmihe; ghd Nu denotes

H1,.2,3 4- tetrazol-1-vyl., a vjnyl, proparagyl., . .
a eRITg Gitimyor SpIgEagsh o, such g hediissing, promine or
id@ﬁiér i ggarf:rh,lcﬁrpamamlphoﬁﬂak?b}dwwmQ%'m b8 Btorhs in the alkyl
mpo>|{ety, ap ehy!s_ulphonyloxy or naphthylsulphonyloxy group optionally mono-

, di- or trisubstituted by chlorine or bromine atoms or by methyl or nitro -
groups, while the substituents rhay be identical or different, a 1H-imidazol-1-
yl, a 1H-pyrazol-1-yl optionally substituted by one or two methyi groups in the
carbon skeleton, a 1H-1,2,4-triazol~1-yl, 1H-1,2,3-triazol-1-yl, 1H-1,2,3,4-
tetrazol-1-yt, a vinyl, propargyl, p-nitrophenyl, 2,4-dinitrophenyl,
trichlorophenyl, pentachlorophenyl, pentaftuorophenyl, pyrany!l or pyridinyl, a
dimethylam'inyloxy, 2(1 H)-oxop;yridin-’i -yl-oxy, 2,5-dioxopyrrolidin-1-yloxy,
phthalimidyloxy, 1H-benzo-triazol-1-yloxy or azide group, |

with a piperidine of general formula

RN\

» (1)

wherein R is as hereinbefore defined.

The reaction is carried out under Schotten-Baumann or Einhom conditions,

i.e. the components are reacted in the presence of at least one equivalent of



di met hyl am nyl oxy, 2(1 H)-oxopyridin-1 -yl-oxy,
2, 5-di oxopyrrolidin-1 -yl ox%/ pht hal i m dyl oxy,
1H benzo-triazol - 1-yl oxy or’lazi de group, with a
pi peridine of general formula NH, (1l1) wherein Rl is

as he,rei nbef ore defined. The reacgi on is carried out
apryeflian: hase ehiepmnaiaivresoretmesRoRP Lo RARt 138, preferablyne

“equi VH‘F ?o%r ﬁ%%ﬂwﬂhterﬁ’e SO |&gnt§tTd§ﬁﬂ|l|£pe

an au ary pase at eratures

bbsesvaserlj laﬁé)ﬁ‘rewﬁbfyla’lm mamfafad &iﬁfahneewﬁ tﬁeﬁ! hﬁﬂ)lﬁxldead
optlona y In the esence o sol vent s T e auxt 1 ar
exh $O§IUMR BYdroxidey P@%@ﬁw Dyqroxisie; orRariym Bygrox ﬁaﬁlkﬁ@")(eta'

cﬁﬂf&%tégeteai sg%OXI ér‘ﬂ)%ﬁage ﬁoﬁas e N Brtéif‘sl:um

pot assi um e or um roxi de, net al
cadndmt&atﬁeh ree@l aseiatesnecmlsbdmm er ppiatsau;nm acetate; bovwealleas

GG o EL ORI 4P B ePin AN e

I\ﬁ@’dh@ﬁéuso%rébylémfrﬂed!\P@thy?dlﬁ SohéyBning pyri di ne,
qui noline, triet hyl am ne, N et hyl -dii sopropyl ani ne,

M- g[aﬁgblcqulem Slestaneaei h8;diazabicyclo[5,4,0Jundec-7-ene, the

sqvanfs SEAInEY Beote efaapl, sl ToBethans deraydiea used
1 mamohgne fsuetenaing | dmethyf fineaiies hanrthyl ecebids of ur an,
4- di oxane, acetonitrile, dinethyl formande,

Ndﬂﬁmwyrrakmrmwrd@xtur&s teeneof ifafkalometal o6 alalihe sarhegetal
g\’g&%@; achli ﬁjlsﬁéﬁl darE’@rﬁ a{es oF ag% ng%é ae Lﬁ:’%rdté]st t'i’i@taedxnia

rOXIdeS car es or acetates ar

basesj vactert ll'mayalao bé adyed hmttesreastidre mixtaye ad sosdsmemtdded
to the reaction m xture as cosol vent.

{(d} In order to prepare compounds of general formula (I) wherein all the

groups are as hereinbefore defined:

Coupling a carboxylic acid of general formula

NN
RL/I:::J O

wherein all the groups are as hereinbefore defined, with an amine of general
formula HNR?R®, wherein R? and R® are as hereinbefore defined, with the

(VI

proviso that it does not contain any free carboxylic acid and/or other free

primary or secondary aliphatic amino function.




(d) I'n order to prepare conpounds of general fornula
(I') wherein all the groups,_are as hereinbefore

~def i ned: Cbupllng a carboxy1|c acid of general fornula
A NX R'" v, (MIl) wherein all the groups are as

i nbef 4 fined, . w
TRE RLPE el ertied ool he Reons keBRAdran psetide o
cﬁ@hlmcicf wid. *Hddb%n-\l%?b/ IMehbdher dértomﬁt%%cﬁ@h Crthiel Yol.

ree carboxylic acid and/or other free prlnar or
1825 n

Baxgmplei ysing carbadiimisiesumnehiasme. g7¢tcy¢1@h@wmrbﬂ@lmlde

G0 RO ERE b Fridp CICTSr BB SR Sl R e

cémadininiieh ©3(1FheBhLotridedl- 1-y|}5mx) N',Notetenssthylaraiiimg
carbodiim des such a cl ohexyl car odi i m de

heEBOpoRtasebatecbi TUre s HafiRraboroR GEDY 1
1Rldbzok 8 IR BY BT iR RO aner{P']lﬁylehl?rxgm( um
ﬂlhm’mlphdmpj'rarb@ (BOPhaB\eadtiBF U-hydroxghierabiriazolEb®iQBY of TBTU)
STvEEYatPra S dipygdra-4,4,3benzotriazing  RAQRE ) ressticn seaed
céHTbE Mcteaddd %@@b@?ﬁﬁ@ %‘re( %a&ly%&n@éﬁdbﬁ%ith equimolar

hydr oxybenzotria
amohpt:*prafxlye 49@pdmgaco¢nmnrgrds as well, & thercouplingreagent in

SRR shoh B8 A iSoniatnate deta iilet fan MR Rt sty

formamide (DMF), dimethyl acetamide (DMA), N- methylpyrrolsdone (NMP) or
mixtures thereof and at temperatures between -30 and +30°C, preferably -20

~and +25°C. If necessary, N-ethyl-diisopropylamine (DIEA) (Hlnig base) is

preferably used as an additional auxiliary base.

The so-called anhydride process is used as a further coupling method for
synthesising compounds of general formula (l) {cf. also: M. Bodanszky,

- "Peptide Chemistry", Springer-Verlag 1988, p. 58-59; M. Bodanszky,
"Principles of Peptide Synthesis", Springer-Verlag 1984, p. 21-27). The
‘Vaughan variant of the mixed anhydride process is preferred (J.R. Vaughan
Jr.; J. Amer. Chem.Soc. 73, 3547 (1951)), in which the mixed anhydride of the

carboxylic acid of general formula (V1) which is to be coupled and
monoisobutyl carbonate is obtained, using isobutyt chlorocarbonate in the
presence of bases such as 4-methyl-morpholine or 4-ethylmorpholine. The
preparation of this mixed anhydride and the coupling with amines are carried

out in a one-pot process, using the above-mentioned solvents and at

temperatures between -20 and +25°C, preferably 0°C and +25°C.

{e)  Inorder to prepare compounds of general formula () wherein R'is as

- hereinbefore defined, with the proviso that no free primary or secondary

amine is present:
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anounts of the coupling conponents as well as the
coupling reagent in solvents such as dichl oronet hane,
tetrahydrofuran, acetonitril®, dinmethyl formam de
(DVF), dinethyl acetam de (DMA), N nethyl pyrrolidone
(NWP) or mxtures thereof and at tenperatures between
Cogplinga cespoungraffgengrmljormeda and +25C. | f necessary,
N- et hyl -di i sopropyl am ne (DI EA) (Honig base) is
preferably used as an additional auxiliary base. The
so-cal |l ed anhydri de process is ¥sed §s a further
coupling nmethod for synthesising cg oounds of genera
formula (1) (cf. also: M Boda " Pepti de

Chem stry", Springer-Verlag 19§ py 58-59; M
Bodanszky, "Principles of Peptliz=de/Synt hesis",
Springer-Verlag 1984, p.a21-2f). The Vaughan vari ant
of the m xed anhydrlde Eﬂﬁfes. |svgfeferred (J.R
Vaughan Jr. . 3G, 3547 (1951)), in
whi ch the nixed aphydryf de B carboxylic acid of
general formul 1) ich is tg be coupled and

nonoi sobutyl d&rbonate i s obtained, usig )isobutyl

chl orocarbonate in the presence of bases’such as

4- et hyl - mor phol i ne or 4-ethyl norpholine. The
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eratu between -20 and +25C, preterab C an
atems @n glisyisulphonylexy grouprwitar do d@rqaobmmlatanm g\etheredlkyl

reln RL is before def.i ne
i & RacisPBE TRt OronrtRus Jh GarRe BrSeiigally mono-
, @ToPRisUBSIRURKEHNY chléAne or bromine atoms, by methyl or nitro groups,
while the substituents may be identical or different, a 1H-imidazol-1-yl, a 1H-

pyrazol-1-yl optionally substituted by one or two methyl groups in the carbon
skeleton, a 1H-1,2 4-triazol-1-yl, 1H-1,2,3-triazol-1-yl, 1H-1,2,3,4-tetrazol-1-yl,

-a vinyl, propargyl, p-nitrophenyl, 2,4-dinitrophenyl, trichlorophenyl,

pentachlorophenyl, pentafiuorophenyl, pyranyl or pyridinyl,a
dimethylaminyloxy, 2(1H)-oxopyridin-1-yl-oxy, 2,5-dioxopyrrolidin-1-yloxy,
phthalimidyloxy, 1H-benzo-triazol-1-yloxy or azide group,

with an amine of general formula HNR?R?, wherein R? and R® are as
hereinbefore defined, with the proviso that no free carboxylic acid and/or other

free primary or secondary aliphatic amino function is present.

The reaction is carried out under Schotten-Baumann or Einhom conditions,
i.e. the components are reacted in the presence of at least one equivalent of
an auxiliary base at temperatures between -50°C and +120°C, preferably
~10°C and +30°C, and optionally in the presence of solvents. The auxiliary
bases used are preferably alkali metal and alkaline earth metal hydroxides,
e.g. sodium hydroxide, potassium hydroxide or barium hydroxide, alkali metal




Coupling a compound of general fornmula , (1X) wherein
all the groups are as hereinbefore defined and Nu

denotes a | eaving group, f 6 exanpl e a hal ogen atom
such as the chlorine, bromne or iodine atom an

al ulpho 0X roup with 1 to 10 carbon atons in
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- the proviso that no free car boxyl ic acid and/ or other
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bases used are preferably alkali netal and al kal i ne

earth metal hydroxides,
The diastereomers may be separated on the basis of their different physico-

chemical properties, e.g. by fractional crystallisation from suitable solvents, by
high pressure liquid or column chromatography, using chiral or preferably

non-chiral stationary phases.

Racemates covered by general formula (1) may be separated for example by
HPLC on suitable chiral stationary phases (e.g. Chiral AGP, Chirai'pak AD).
Racemates which contain a basic or acidic function can also be separated via
the diastereomeric, optically active salts which are produced on reacting with

- an optically active acid, for example (+) or (-)-tartaric acid, (+) or (-)-diacetyl
tartaric acid, (+) or (-)-monomethyl tartrate or {+)-camphorsulphonic acid, or
an opfically active base, for example with (R)-(+)-1-phenylethylamine, (S)-(-)-
1-phenylethylamine or (S)-brucine.

According to a conventional method of separating isomers, the racemate of a
compound of general formula (1) is reacted with one of the above-mentioned
optically active acids or bases in equimolar amounts in a solvent and the
resulting crystalline, diastereomeric, optically active salts thereof are




e.g. sodi um hydroxi de, potassium hydroxi de or barium
hydr oxi de, al kali netal 74 carbonates, e.g. sodium
carbonate, potassium carbon&te or caesium carbonate,
al kali et al acet ates, e.g. sodium or pot assi um

acetate, as wel as tertlar am nes, . Byrldl ne,
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thereof; if alkali nmetal or alka I ne eart met al
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di fferent physico- chem cal properties, e.g. by

regcienicemmonent s tae (R af (Drcanfigiadignt abl e sol vents, by
hi gh pressure liquid or colum chromatography, using
chiral or preferably non-chiral stationary phases.
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separated for exa HPLC on_ suitable chira

ngk kRqahie tBﬁé!&%@tU(% % eV@h cPEIMEIEially @Hﬁh‘ﬁﬂ'%aﬁ@cﬂmmg to the
processes described in WO 98/11128 and DE 199 52 146. The starting

compounds of general formula (V) are commercially available. Compounds of
general formula (V) may be obtained by methods familiar to the peptide
chemist from protected phenylatanines and amines of general formula
HNR?R®,

The phenyalanine derivatives needed to prepare the optically pure
compounds of general formula (V) may be prepared from the compounds of

general formula

Ho OR




Racemat es which contain a basic or acidic function can
al so be separated via the diastereoneric, optically
active salts which are prodifced on reacting with an
optically active acid, for exanple (+) or (-)- tartaric
acid, (+) or (-)- dlacet | tartaric acid, (+)
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conventi onal nethod of separating isoners,
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tooBkigeptibiy¥ chagiidtve salts is dissolved in water,
carefully neutralised with a base such as sodi um

carbonate or potassium carbonate, or with a suitable

R oS oo SRR T 3o R A8 BRygen atom,

thetydesneaioxglid Beitis FRepeY et the sYhtheisike 8f Genéraeidrmhllanr
(-) form The (R) or (S) enantionmer alone or a mxture

of two optically active diastereoneric conmpounds
covered by general fornul al so be obtained by
perform ng the syntheses d scrl ed above with a

sui tabl e

© , (XI)

wherein Y and Z are as hereinbefore defined,
may be prepared from compounds of general formula (X), with the proviso
that R denotes the hydrogen atom.

The compounds of general formula (XI) may be obtained by diazotisation of
compounds of general formula (X) with a suitable diazotising reagent,
preferably sodium nitrite in an acidic medium. If enantiomerically pure
compounds are used, the corresponding enantiomerically pure

~ hydroxycarboxylic acid compounds are obtained, and the configuration is

retained during the reaction.
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reaction conponent in the (R) or (S) configuration.
The starting conpounds of general formula (111) may be
obtained, if they are not ¥nown fromthe literature
or even comercially avail able, according to the
processes described in WO 98/11128 and DE 199 52 146.
Arrthesmgthod of obiginioa cagpetndeabaenerabiormuia (Nl)goraprses

| abl e. Conpounds of general formula
ﬁ%@ﬁﬁg§h€e %Egéﬁﬁed by nmethods famliar to the peptide
chem st from protected phenyl al ani nes and am nes of
general fornmula HNR2R3. The phenyal ani ne derivatives
needed to prepare the opticglly re compounds of
general fornul 32, may be epankd fromthe conpounds
of general fo reim Y and Z are as
her ei nbef ore de& {0 deno\ es fan unbranched
al kyl group, prefeérably the nmethyl or ethyl group, by
racemat e cleavage. This racenma{e cleavage can be
carried out using enzymatic net\hods, while only one
enantioner of the racemate is ~.forned and the
m xture produced is then sepa 4 using
physi cochem cal nethods, prefetasVy usi
chromat ogr aphi ¢ net hods. A suitable ené?%% system for
this step consists of the enzyne Alcalase 2.4 L FG
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,@mtdf%@-é]%,lm{u]gure conpounds of general fornula (V)
by nethods fam |1 ar

, (X1

wherein X denotes a chlorine, bromine or iodine atom, analogousiy to
methods known from the literature (Michael T. Crimmins, Kyle A. Emmitte and
Jason D. Katz, Org. Lett. 2, 2165-2167 [2000]).

‘The diastereomeric products obtained can then be separated by physico-

chemical methods, preferably using chromatographic methods. The hydrolytic

cleaving of the chiral auxi!iafy, coupling with amines of general formula

HNR?R® and cleaving the benzy! protecting group also provides access to

enantiomerically pure hydroxycarboxylic acid compounds of general formula
(V).

The starting compounds of general formula (V1) are obtained for example by
reacting amines of general formula HNR?R® with 2-(alkoxycarbonylmethyl)-3-




to the peptide chemst. If the group X in conpounds of
general fornmula (V) denotes the oxygen atom the

hydr oxycar boxyl i ¢ aci ds needed for the synthesis, of
general fornmula , (XI) wherein Y and Z are as
Ia‘Trelnbefore defined, may be prepared from conpounds

P&%ﬂ?é\% agids And éumquewﬂmyfﬂﬁéytmaw clegvinghe aitkyl group.
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The compounds of general formula i obtained may, if they contain suitable
basic functions, be converted, particularly for pharmaceutical use, into their
physiologically acceptable salts with inorganic or organic acids. Suitable acids
include for example hydrochloric acid, hydrobromic acid, phosphoric acid,
nitric acid, sulphuric acid, methanesulphonic acid, ethanesulphonic acid,
benzenesulphonic acid, p-toluenesulphonic acid, acetic acid, fumaric acid,
succinic acid, lacti¢ acid, mandelic acid, malic acid, citric acid, tartaric acid or

maleic acid.

Moreover, the new compounds of formuia (1), if they contain a carboxylic acid
function, may if desired be converted into the addition salts thereof with
inorganic or organic bases, particularly for pharmaceutical use into the
physiologically acceptable addition salts thereof. Suitable bases for this
include, for example, sodium hydroxide, potassium hydroxide, ammonia,
cyclohexylamine, dic_iyclohexylamine, ethanolamine, diethanolamine and

. triethanolamine.

The present invention relates to racemates if the compounds of general
formula (I) have only one chiral element. However, the application also
includes the individual diastereomeric pairs of antipodes or mixtures thereof
which are obtained if there is more than one chiral element in the compounds




Jason D. Katz, Org. Lett. 2, 2165-2167 [2000]). The

di astereoneri c products obtai ned can then be separated
by physi co- chem cal net hod$’ preferably using

chromat ogr aphi ¢ net hods. The hydrolytic cleaving of

he chiral auxiliar cqupling with a of gepera
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hydroxycarboxyllc aci d conpounds of general fornula

The starting conpounds of general formula (VI)
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aé8omding topth@ﬂmt@naﬁmmﬁirﬁlme%&%ﬁé%f litY which one or more
hydrol ytically cleaving the al kyl group. The
hydiegerato@srae igplaeehby Hegtesium.- pr opanoi ¢ aci ds

requi red nay be prepared anal ogously to methods known
fromthe literature (David A. Evans, Leester D. Wi,
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Fﬁig n Jascr . Tedrow, J. Og.Chem 64, 6411-6417
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peghadeutigal corammhnrm:ctorﬂammmhblsel eompoudsithay aiskiand the
Tet r a,[hed{ %(Iget ters 28, 1905- 1908 [1987]). Carboxylic

ral fornmula (VIIIl) may be prepared from
gener aI I y avai |l abl e starting materials in accordance
W th the processes described in WO 98/11128. The
Themsyuerrspeindsedfcgeanieraldomatla |landisheiphyeiotogicallyfaccapiable

sgl?ﬂh%?&ﬁ'}ﬂv'éa@éﬁP-antagomstlc properties and exhibit good affinities in
CGRP receptor binding studies. The compounds display CGRP-antagonistic
properties in the pharmacolegical test systems described hereinafter.

The following experiments were carried out to demonstrate the affinity of the
above-mentioned compounds for human CGRP-receptors and their

antagonistic properties:
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acid, mandelic acid, malic acid, citric acid, tartaric
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homogenised product is frozen at -80°C. The membrane preparations are

stable for more than 6 weeks under these conditions.

After thawing, the homogenised product is difuted 1:10 with assay buffer (50
mM Tris, 150 mM NaCl, 5 mM MgCl;, 1 mM EDTA, pH 7.40) and
homogenised for 30 seconds with an Ultra-Turrax. 230 ul of the homogenised
product are incubated for 180 minutes at ambient temperature with 50 pM '?I-
iodotyrosyl-Calcitonin-Gene-Related Peptide (Amersham) and increasing
concentrations of the test substances in a total volume of 250 pl. The
incubation is ended by rapid filtration through GF/B-glass fibre filters treated
with polyethyleneimine (0.1%) using a cell harvester. The protein-bound
radioactivity is measured using a gamma counter. Non-specific binding is
defined as the bound radioactivity in the presence of 1 yM human CGRP-

alpha during incubation.

The concentration binding curves are analysed using computer-aided non-

linear curve matching.



according to the invention, including the salts

thereof, in which one or nore hydrogen atons are

repl aced by deuterium The Hiew conpounds of general

formula (1) and the physiologically acceptable salts

t hereof have val uabl e pharnacol ogi cal properties,
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Ilqmd nltrogen and stored at -20°C.

The cAMP contents of the samples are determined by radicimmunoassay
(Messrs. Amersham) and the pA; values of antagonistically acting substances

are determined graphically.

The compounds of general formula | exhibit CGRP-antagonistic properties in
the in vitro test model described, in a dosage range between 102 and 10° M.

In view of their pharmacological properties the compounds of general formula
| and the salts thereof with physiologically acceptable acids are thLls suitable
for the acute and prophylactic treatment of headaches, particularly migraine or
cluster headaches, tension headaches and chronic headache. The
compounds according to the invention are also suitable for preventing
migraine headache during the prodrome period or for preventing and treating
migraine headache which occurs prior to or during menstruation.

Moreover, the compounds of general formula | also have a positive effect on
the following diseases: non-insulin-dependent diabetes mellitus ("NIDDM"),
cardiovascular diseases, morphine tolerance, diarrhoea caused by clostridium
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The dosage required to achieve a corresponding effect is conveniently 0.0001
to 3 mg/kg of body weight, preferably 0.01 to 1 mg/kg of body weight, when
administered intravenously or subcutaneously and 0.01 to 10 mg/kg of body
weight, preferably 0.1 to 10 mg/kg of body weight when administered orally,
nasally or by inhalation, 1 to 3 x a day in each case.

If the treatment with CGRP antagonists and/or CGRP release inhibitors is
- given as a supplement to conventional hormone substitution, it is advisable to
reduce the doses specified above, in which case the dosage may be from 1/5
_of the lower limits mentioned above up to 1/1 of the upper limits specified.

The compounds prepared according to the invention may be administered
either on their own or optionally in combination with other active substances
for the treatment of migraine by intravenous, subcutaneous, intramuscular,
intrarectal, intranasal route, by inhalation, transdermally or orally, while
aerosol formulations are particularly suitable for inhalation. The combinations

may be administered either simultaneously or sequentially.



81 The conpounds nenti oned herei nbefore show | C50
values s 10000 nMin the test described. B. CGRP

Ant agoni smin SK-N-MC cel | s33K-N-MC cells (1 million
cells) are washed twice with 250 pl incubation buffer
(Hanks' HEPES, 1 nmM 3-isobutyl-1 -nethylxanthine, 1 %
BSA, pH 7.4) and pre-incubated at 37C for 15 m nutes.
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Thus other active substances which may be used for the combinations
mentioned above include for example the non-steroidal antiinflammatories
aceclofenac, acemetacin, acetylsalicylic acid, azathioprine, diclofenac,
diflunisal, fenbufen, fenoprofen, flurbiprofen, ibuprofen, indometacin,
ketoprofen, leflunomide, lornoxicam, mefenamic acid, naproxen,
phenylbutazone, piroxicam, sulphasalazine, zomepirac or the
pharmaceutically acceptable salts thereof as well as meloxicam and other
selective COX2-inhibitors, such as for example rofecoxib and celecoxib.

It is also possible to use ergotamine, dihydroergotamine, metoclopramide,
domperidone, diphenhydramine, cyclizine, promethazine, chiorpromazine,
vigabatrin, timolol, isometheptene, pizotifen, botox, gabapentin, topiramate,
riboflavin, montelukast, lisinopril, prochloroperazine, dexamethasone,
flunarizine, dextropropoxyphene, meperidine, metoprolol, propranolol, nadolol,
atenolol, clonidine, indoramin, carbamazepine, phenytoin, valproate, ami-
tryptiline, lidocaine or diltiazem and other 5-HTg/1p-agonists such as, for
example, almotriptan, avitriptan, eletriptan, frovatriptan, naratriptan,

rizatriptan, sumatriptan and zolmitriptan.
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conmpounds according to the invention are also suitable
for preventing mgraine headache during the prodrone
period or for preventing anﬁ‘treatlng m grai ne
headache whi ch occurs prior to or during nenstruation.
Mor eover, the conpounds of general forrmula | also have
a positive effect on the follow ng diseases:
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di seases such as, for exanple, diabetes nellitus, and

Bcj]'n caused by inflammatory processes. The

synpt ons of nenopausal hot flushes caused by

vasodi |l atation and increased blood flow in

Experimegdal seatian ent wonen and  hor none-treat ed

patients with prostate carcinoma are favourably
affected by the CGRP-antagonists of the present
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capacity, this therapeutic approach being
C@pgpymfbﬁj)@ﬁ@(ﬁd‘ Uiess otherwise stated, Ry values were obtained using
ready-made silica gel TLC plates 60 F254 (E. Merck, Darmstadt, ltem no.
1.05714) without chamber saturation. The R values obtained under the name
Alox were obtained using ready-made aluminium oxide 60 F254 TLC plates
(E. Merck, Darmstadt, item no. 1.05713) without chamber saturation. The
ratios given for the eluants relate to units by volume of the solvent in question.
The units by volume given for NH are based on a concentrated solution of
NH3 in water.

Unless otherwise stated the acid, base and saline solutions used for working

_ up the reaction solutions are aqueous solutions having the concentrations

specified.
For chromatographic purification, silica gel made by Millipore (MATREXTMr 35-

70 ym) was used. For chromatographic purification Alox (E. Merck,

Darmstadt, standardised aluminium oxide 90, 63-200 pm, Article no.
1.01097.9050) is used.

The HPLC data provided are measured using the parameters specified below:
Analytical column: Zorbax column (Agilent Technologies), SB (Stable Bond) -
C18; 3.5 ym; 4.6 x 75 mm; column temperature: 30°C; flow: 0.8 mL / min;



hor none repl acenent by the absence of side effects.
The dosage required to achigye a correspondi ng effect
is conveniently 0.0001 to ng/ kg of body wei ght,
preferably 0.01 to 1 ng/ kg of body wei ght, when

Ecloloy ' ered |ntrave 10US r _subcut aneously and 0.01
"}J% W‘P&;WEG '81“%88‘;? L;#f efer ably 0. 1yto 10
ng/kg of body wei ght when administered orally,
nasally or by inhalation, 1 to 3 x a day in each case.
If the treatnment with CGRP antagoni sts and/ or CGRP
release inhibitors is given as a supplenent to
conventional hornone substitution, it is advisable to
reduce the doses specified above, in which case the
dosage may be from1/5 of the lower limts nentioned
above up to 1/1 of the upper limts specified. The
compounds prepared according to the invention may be
adm nistered either on their own or optionally in
conbi nation wth other active substances for the
treatnment of mgraine by intravenous, subcutaneous,

i ntramuscular, intrarectal, intranasal route, by

i nhal ation, transdermally or orally, while aeroso
formul ations are particularly suitable for inhalation.
The conbi nations may be adm nistered either

simul taneously or sequentially. 83 Categories of
active substance which may be used in the conbination
include e.g. antienetics, prokinetics, neuroleptics,
anti depressants, neurokini ne antagonists,

anticonvul sants, histam ne-Hl receptor antagonists,
anti nuscarini cs, p-blockers, a-agonists and

a- ant agoni sts, ergot al kaloids, nild analgesics,
non-steroi dal antiinflammatories, corticosteroids,
cal ci um



ant agoni sts, 5-HT1Bi 1D agoni sts or other anti-m graine

agents, which may be fornulated together with one or

nore inert conventional cardiers and/or diluents,

e.g. wth comstarch, |actose, glucose,

m crocrystal line cellul ose, magnesium stearate,
MeshodiAiyl pyrrolidone, citri c aci d, tartaric acid,
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The following abbreviations are used in the description of the experiments:

abs. absolute

Boc tert.-butoxycarbonyi

DI N,N'-carbonyldiimidazole
cDT 1,1'-carbonyldi-(1,2,4-triazole)
Cyc cyclohexane

DCM dichloromethane

DMF N,N-dimethylformamide
EtOAc ethyl acetate

EtOH ethanol

h hour

semiconc.  semiconcentrated

HCI hydrochloric acid

HOAc acetic acid

HOBt 1-hydroxybenzotriazole-hydrate




atenol ol , clonidine, indoram n, carbamazepi ne,
phenytoin, val proate, am - tryptiline, |idocaine or
di I ti azem and ot her 5-HT1B/3D- agoni sts such as, for
exanpl e, alnotriptan, avitriptan, eletriptan,
.frovatriptan, naratriptan, rizatriptan, sumatriptan
- YAE: zol m fPMEGHGAIN %Xag"'H'E" osage of these active
KOHPSt ancesothssigrrpdirsabey 1/5 of the | owest
recommended dose to 1/1 of the normally reconmmended
conse, . econentratathnpl e 20 to 100 ng of sumatriptan.
T i nvent.i further relates to the use of the
M@Eﬁ%ound%ﬁ@%gpgi ng to the invention as val uable
Nadi uvant ssddimtdmorieoduct i on and purification (by
affinity chromatography) of antibodies as well as in
NRPH and” 9d8ndwespdde aft er  sui tabl e radi oacti ve
bellin exanple by tritiation of suitable
Oll@?ecur so%%,rggﬂ¢or exanpl e by catal ytic hydrogenation
Pl th tri tpetrolesmregipdraci ng hal ogen atons with tritium
nd as a diagnostic, or anal ytical adjuvant in
Rleur ot r adORM tBIPEralili@ar ch. “ Experi nental section As a
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obt ai ned r the conpounds prepared. 'ess ot herw se
st at ed, Retrafiloreboraéee obt ai ned using ready-made

t?ﬂ'rlica gql’.TLC pl ates 60 F254 (E. Merck, Darnstadt,

Mt em no. ©1995714) without chamber saturation. The Rf

TFAl ues obfifidiedcattdgsigt he nanme Al ox were obtai ned
~usi ng ready-nmade al um ni um oxi de 60 F254 TLC pl ates

THE., Mer cKetraydretusan, item no. 1.05713) without
chanmber saturation. The

Example 1
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yt)-piperidine-1-carboxylic

acid-{(R)-1-(3,4-diethyl-benzyl}-2-{4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-
oxo-ethyl}-amide '

1a) 3,4-diethylbenzoic acid

152.8 mL (3.0 mol) of bromine was slowly added dropwise to an ice-cooled
solution of 394.8 g (9.87 mol) of NaOH in 3.3 L of water. Then at 10°C a
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rati os given for the eluants relate to units by vol une
of the solvent in question. __The units by volune given
for NH3 are based on a conc&htrated sol ution of NH3
in water. Unless otherw se stated the acid, base and
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1b)  3,4-(diethyl-phenyl)}-methanol

A solution of 90 g (0.51 mol) of 3,4-diethylbenzoic acid in 300 mL of THF was

- added dropwise at RT to the suspension of 20.8 g (0.55 mol) of lithium

aluminium hydride in 1500 mL THF. The mixture was stirred for 30 min at RT
and refluxed for 1 h. While cooling with ice 15 mL of 20% NaOH was added

dropwise and then sufficient water until a granular precipitate was formed.

The precipitate was suction filtered, washed twice with THF and the filtrate

‘was evaporated down under reduced pressure. The desired product was

obtained in the form of a yellow oil.

Yield: 75.0 g (90% of theory)
ESKFMS:  (M-H) 163

1c)  4-bromomethyl-1,2-diethyl-benzene

16.1 mL (0.17 mol}) of phosphorus tribromide was added dropwise to the

- solution of 81.0 g (0.49 mol) of 3,4-(diethyl-phenyl)-methanol in 500 mL of

diethyl ether while cooling with ice. The reaction mixture was stirred for 30 min
at 30°C, carefully poured onto ice, neutralised by the addition of NaHCO5
solution and exhaustively extracted with diethy] ether . The combined diethyl

~ether extracts were dried and evaporated down under reduced pressure.



101090 119010 In preparative HPLC purifications as a
rule the sanme gradients are g sed as were used to
raise the analytical HPLC data. The products are
col l ected under mass control and the fractions

PR B Qo7 s St BRS, SRERVER tlee eanied withodi any
fodhén purifeitiom, it is not clear whether it is a pure

enantioner or whether partial or even conplete
racem sation has occurred. The foll ow ng abbreviations

agused i i ption of the experinents: abs.
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In a three-necked flask 250 mL of a 1 molar solution of lithium-bis-
(trimethylsily)-amide (250 mmol) and 15.4 g (64.1 mmol) of (15,2S)-
pseudoephedrine-glycinamide hydrate were added to 500 mL of THF under a
nitrogen atmosphere and while cooling with ice. The mixture was stirred for
1.5 h at 0°C, slowly combined with 15.4 g (67.1 mmol) of 4-bromomethyl-1,2-
diethyl-benzene, dissolved in 10 mL of THF, and stirred for 2 h at 0°C. While
cooling with ice 10 mL of water and 6 mL semiconcentrated HC! were added
dropwise, stirred for a further 20 min and made alkaline with concentrated
ammonia solution. The reaction mixture was exhaustively extracted with
EtOAc, the combined organic phases were dried and evaporated down under
reduced pressure. The residue remaining was purified through silica gel. The
desired product was obtained in the form of a solid.

Yield: 7.4 g{31% of theory )
ESI-MS: (M+H)* 369

le}  (R)-2-amino-3-(3,4-diethyl-phenyl)-propionic acid

A mixture of 7.8 g (21.2 mmol) of (R)-2-amino-3-(3,4-diethyl-phenyl)-N-
((15,28)-2-hydroxy-1 -methyl-2-phenyl-ethyl)-N-methyl-propionamide, 50 mL
of water and 50 mL of 1,4-dioxane was refluxed for 7 days. The reaction
mixture was evaporated down under reduced pressure, the residue remaining
was stirred with EtOH and suction filtered. The desired product was obtained

in the form of a white solid.

Yield: 4.0 g (85% of theory)




HOAc acetic acid HOBt 1 -hydroxybenzotriazol e-hydrate
87 i. vac. in vacuo (in a vacuun) KOH potassium
hydroxi de conc. concentrat® MeOH net hanol Nad
sodi um chl oride NaCH sodi um hydroxi de org. organic

PE p§+rol eum et her RT roomtenperature TBTU
ES! ben @t HY a4 -(M—W )229 1, 3, 3-tetranet hyl uroni um
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Cld THE furan
4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

185 kP fi%egob‘)é%rb@pmﬂmlaeﬁzgﬁ 4-cipthyl-pherymEgPIOpicRS
di n-4-yl)-pi perazin-1-yl]-2- oxo-ethyl}-am de la)

3, 4-di et hyl benzoi c acid _
A mixture of 4.0 g (18.1 mmol) of {R)-2-amino-3-(3,4-diethyl-phenyl)-propionic

acid, 4.2 g (39.2 mmol) of NaxCOs, 100 mL of water and 25 mL of THF was
combined with 5.0 g {(22.2 mmol) of di-ferf.-butyldicarbonate, dissolved in 25
mL of THF, while cooling with ice. It was stirred for 30 min while cooling with
ice and for 3 h at RT. The organic phase was separated off and the aqueous
phase was repeatedly extracted with diethyl ether . The combined organic
phases were extracted with 15% K,CO; solution, the combined aqueous
phases were acidified with 1 M KHSO4 solution and exhaustively extracted
with EtOAc. The combined organic extracts were dried over MgSQ4 and
evaporated down under reduced pressure. The desired product was obtained

in the form of a colourless oil.

Yield: 4.9 g (84% of theory)
ESI-MS: (M+H)" 320
Ry 0.33 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

1g)  tert. butyl {{R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl- ptpendln~4—yl)
piperazin-1- yl]-2 oxo-ethyl}-carbaminate

A mixture of 4.9 g (15.25 mmol) of (R)-2-tert.-butoxycarbonylamino-3-(3,4-
diethyl-phenyl)-propionic acid, 5.3 g (16.5 mmol) of TBTU, 2.1 g (15.23 mmol)
of HOBt, 17 mL N-ethyldiisopropylamine, 15 mL of DMF and 150 mL of THF
was stirred for 30 min at RT, combined with 6.2 g (19.9 mmol) of 1-(1-methyl-
piperidin-4-yl)-piperazine and stirred for a further 4 h. The reaction mixture
was evaporated down under reduced pressure, the residue remaining was
combined with 15% K>COj3 solution and extracted three times with DCM. The
combined organic extracts were dried over MgSQ,, evaporated down and the
residue remaining was purified through silica gel. The desired product was

obtained in the form of a pale yellow oil.



152.8 nL (3.0 nol) of brom ne was slowy added
dropwi se to an ice-cooled solution of 394.8 g (9.87
mol) of NaOH in 3.3 L of watkr. Then at 10C a 88
solution of 174 g (0.99 nol) of

1- (3, 4-di et hyl - phenyl ) - et hanone in 400 nL of

1, 4-di oxane was added dropwi se to this solution. It

Vag: stirreh §967% &tk t he bronof orm obt ai ned was
separ at ed oftfﬂ %e aqu%rggs phase was washed tw ce

EAVS: 400 M’ 486 di et hyl ether and adjusted to pH -3
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recrystallised fromPE The desired product was
obtained in the formof a white solid. Yield: 100.0 g
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organlc extracts were dned and evaporated down under reduced pressure.

The desired product was obtained in the form of a bright yellow oil.

Yield: 3.6 g (91% of theory)
ESI-MS: (M+H)* 387

"Rg: 0.22 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

1) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y|)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide

- 1.70 g (4.39 mmol) of (R)-2-amino-3-(3,4-diethyl-phenyl)-1-[4-(1-methyl-
_piperidin-4-yl)-piperazin-1-yl]-propan-1-one, dissolved in 25 mL of THF, was
slowly added dropwise to the ice-cooled mixture of 75 mL of THF and 0.80 g
(4.63 mmol) of CDT. Then the mixture was stirred for 30 min in the ice bath
and for a further 45 min at RT before the solution of 1.1 g (4.48 mmol) of 3-
piperidin-4-yl-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one in 20 mL of DMF
was added and refluxed for 4 h. The reaction mixture was evaporated down
under reduced pressure, the residue was combined with 50 mL of 15% K.COs
solution and exhaustively extracted with DCM. The combined organic extracts
were washed with water, dried over MgSQ;, evaporated down and purified |
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nmol ar solution of lithiumbis-

agﬂ?{fﬁhﬂ 1{9’45*1"emW“bﬁﬁ?ﬂﬁ([%bnhﬁByi;plgﬁ@dum - Regasin-1-y1}2-
doephed I de hydr at
Bl Sripgfecucosghed e o yotnam de hydrate

atnosphere and whiTe cooling W th ice. Thé m Xture was
stirred for 1.5 hat 0C_ slowy conbined with 15.4 ¢
0 Ba (O 7 6wyl 4 (240%0-d derhbttelyahydro-1, dibenrgdiaepineig)-

Y 0C.
oo b St o fegbESH 405 Brlihy
piperidinehgbpiperteid- +g]- waaemgmeﬂmddr apdVOsKr6 ¢{1.62 esmbipr
a further 20 m n and nmade al kaline with concentrated

~maleic acid were suspended in 20 mL acetone and after the addition of 5 mL

methanol the mixture was refluxed for. The precipitate formed after cooling to

ambient temperature was filtered off, washed with acetone and dried.

Yield: 0.5 g (74% of theory)

melting point: 165 °C (decomp.)

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-

oxo-ethyl}-amide-benzenesulphonate

1.0 g (1.52 mmol) of 4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-bénzodiazepin-3-yl)-
piperidine-1-carboxylic acid-{{R)-1-(3,4-diethyl-benzyl}-2-[4-(1-methyl-
piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-amide and 0.24 g (1.52 mmol)
benzenesulphonic acid were refluxed in 20 mL isopropanol. Then the solution
was continuously cooled over three days from 50 °C to 25 °C, during which
time a crystalline precipitate was formed. The solid formed was filtered off,
washed with isopropanol and dried. |

Yield: 0.58 g (47% of theory)

melting point: 192 °C (decomp.)




amoni a sol ution. The reaction m xture was
exhaustively extracted with__ Et OAc, the conbi ned
organi ¢ phases were dried aRd evapor ated down under
reduced pressure. The residue remaining was purified
through silica gel. The desired product was obtai ned
inthe formof a solid. Yield:7.4 g (31 %of theory )
EShmpie2( MtH) * 369 1e) (R)-2-a min

0- 3- (3, 4-di et hyl - phenyl ) -propion ic acid A m xture of
7.8 g (21.2 nmol ) of

i - ] ) .- .
e e dtod Rt BB h S pioernes tproaviie
acmaaﬁnde(s tBﬁaeﬂhyl behzyg-dH - (d nrtlehl-pipefizin-1 4 PhipEada- 1Wg5-2-
refl X r 7.days. The reaction m xture was
égaeﬁ&g?gﬁ(?edom under reduced pressure, the residue
The desired product was obtained in the formof a
white solid. YieldCH4.0 g (85% of theory) 90 ESI - ME:

(MtH) © 222; (MH)- RH, 0.25 (silica gel,
DCM MeOH/ cyc/ NH3 70 115:2) 1f)
(R -2-tert-but oxyda nyI a -/§H63 4-di et hyl - phenyl ) -
propionic acid A ure o g (18.1 mmol) of
(R) 2-am no- 3- 3 -d| nyl)-propionic acid,

(3 N\a2 100 nL of water and 25 mL
of THE@ /nég’vvl h 5.0 g (22.2 mol) of

| di car@onate, dissolved in 25 nlL of THF,

phifl e coollng wWthice. It was stirred for 30 mn

@. ing with

2a) tert. butyl {(R)-1 -(3,4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl}-carbaminate

4.2 ml. ethyldiisopropylamine were added to a mixture of 3.7 g (11.52 mmol)
of (R)-2-tert.~butoxycarbonylamin0-3-(3,4_-diethyl-phenyl)-propionic acid, 3.9g
(12 mmot) of TBTU, 1.7 g (12 mmol) of HOBt and 2.2 g (11.6 mmol) of 1-
methyI-4?piperidin-44yl-piperazine in 100 mL of THF and the reaction mixture
was stirred overhight at RT. The reaction mixture was evaporated down under
reduced pressure, the residue remaining was combined with Na,CO3 solution
and extracted with EtOAc. The combined organic extracts were dried over
Na.S0O,4 and évaporated down. The desired product was obtained in the form
of a pale yellow oil.

Yield: 5.5 g (97% of theory)
R¢ = 0.5 (Alox, DCM/MeQOH = 30/1)

2b)  (R)-2-amino-3-(3,4-diethyl-phenyi)-1 -[4-(4-methyl-piperazin-1-yl)~
piperidin-1-yi]-propan-1-one




ice and for 3 h at RT. The organi c phase was separated
of f and the aqueous phase S repeatedly extracted
with diethyl ether. The conbined organic phases were
extracted wth 15% K2CO3 sol ution, the conbi ned
aqueous phases were acidified wwth 1 M KHSO4 sol ution
and exhaustively extracted wth Et OAc. The conbi ned

/emgawm 0é514rga(:‘t1s1 mmel) o tezt] bays {(%Yg?@rtlféfl&hyﬁb’mﬁ A(4-

under ressure. The i red product "was

@8?@‘ Hl@&"a%"h- fﬂ)ep'rps idingt-vH- %ex%amyl&g:@r@annmate 10 mh. of

o412 ASPTPA ESS it M o facof o U
a{ctde)cidropw;seftoweNaﬁebeombm -Stinfed-fod 1 Oetihythepdrganichasé
wé@, %hl?ln éeg)%rraazegngl azl)ﬁs!i ﬁz)d % 32%4 Tﬁgrs% vrgnrt] a}a% rémoved in
V(aB)JoZT ke Hb5|réw§)|@ém@ﬂWE§ %Y)'té}ﬁéd‘ﬁl tﬁeg&rﬁ' ?f bgg rm%? iow PI!

di et hyl - phenyl ) -propi onic acid, 5
TBTU, 2.1 g (15 23 mol) of HOBt, 17 mL

: t hyl d|| yl ] 15 nL of DVF and 150 nL of
ﬁ%@ was st?f g/?%ﬂhggryl)n n at RT, conmbined with 6.2 g
Rr¥9. 9 mmID)StD(Aidux,(DCIWM@YjH H@D‘?I‘I di n-4-yl) - pi perazi ne

and stirred for a further 4 h. The reaction m xture
was evapor at ed down under reduced pressure, the

2 O 2 e o S e PR et

conbcam@xpmgamdqo%yt«aqt@eu@r-bemyi)ezi[wzf-rnémﬁ%perazln 1-
evapo:')at ed. down the residue remaining was

puri yBPEidinsd d’fquP‘Pﬁhﬂ}sﬁm'dﬁwe desired product was

obtained in the formof a pale yellow oil.
4.1 g (10.61 mmol) of (R)-2-amino-3-(3,4-diethyl-phenyl)-1-[4-(4-methyl-
- piperazin-1-yl)-piperidin-1-yl]-propan-1-one, dis_sotved in 50 mL of THF, were
slowly added dropwise to the ice-cooled mixture of 150 mL of THF and 1.9 g
. (11.2 mmol) of CDT. Then the mixture was stirred for 30 min in the ice bath
and for a further 45 min at RT before the solution of 2.7 g (11.0 mmol) of 3-
piperidin-4-yl-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one in 20 mL of DMF
was added and the mixture was refluxed for 4 h. The reaction mixture was
~evaporated down under reduced pressure, the residue was combined with
Na>CO;s solution and exhaustively extracted with EtOAc. The combined
organic extracts were washed with water, dried over NaZSO4, evaporated
down and purified over aluminium oxide. The product was obtained as a solid.

Yield: 4.2 g (60% of theory)
Re= 0.32 (Alpx, DCM/MeOH = 30/1)




91 Yield: 5.0 g (67%of theory) EI-Ms: M 486 Rf:
0.56 (silica gel, DCM MeCOH cyc/ NH3 70:15:15:2) 1h)

(R) - 2-ami no- 3- (3, 4-di et hyl -Bhenyl ) - 1- [ 4- (1- net hyl - pi pe
ridin-4-yl)- piperazin-1-yl]-propan-1-one A m xture of

4{5(?%))% {,%é é—t%tg&%w qg’gfq%%gdj%e[tpm -3-yl)-piperidine-1-carboxytic
abid: 4@9 Y dief %Eh%ylﬂL‘t’l Wn)s%ﬁei“ g?ﬂé%brg{{a{yﬂf-ﬁ}@x&oeéthyi]}

r bam nat
amlderred f or 1 5 h at RT. The reactlon mxture was

resi due conbi ned wi t h  15% K203 soI uti on and
extracted exhaustively with DGMs The conbined organic
extracts were dried and gy@ ¢d down under reduced
pressure. The desired produc S obtained in the
formof a bright yellow oil. d: 3. 81 % of
theory) ESI-Ms: (MtH)' 387 ’ ca gel,

DCM MeOH cyc/ NH3 70: 15: 1%; 2)
4-(2-o0xo0-1, 2, 4, 5- tetrahy 0-

, 3-I\pen odi azepi n-3-yl ) - pi

peridi ne-1- car boxyl N
acid-{(R)-1-(3,4 d| -bé’nzyd,)-z-[4-(1-nethy|-pi per i
di n-4-yl) [ -yI] 2-oxo-ethyl}-amde 1.70 ¢

(R) - 2- ami nd N2- (?ethy| phenyl ) - 1-[ 4- ( 1- et hyl -
pi peridin-4-yl)- plpera2|n 1-yl]-propan-1-one,
di ssolved in 25 nL of THE, was slowy added dropw se

to the i cooled mxture of 75 nmL of THF and 0.80
3a) J}ethyfs-acetylamlno-Z -(3,4-diethyl-benzyl)-malonate g

Under a nitrogen atmosphere 8.14 g (354 mmol) of sodium were added

~ batchwise to 200 mL of absolute EtOH and stirred until completely dissolved.
76.9 g (354 mmol) of diethyl 2-acetylaminomalonate were added to this
solution, whereupon the sodium salt formed was precipitated. After the
addition of 150 mL. of 1,4-dioxane a solution of 80 g (352 mmol) of 4-
bromomethyl-1,2-diethyl-benzene in 500 mi. of 1,4-dioxane was added
dropwise to this suspension. The reaction solution was kept for 2 h at 50°C
and then stirred overnight at RT. The soIVent was distilled off in vacuo, the oily
residue was combined with water, whereupon the product was obtained in
the form of white crystals. These were suction filtered, washed with water and

reacted without any further purification.

Rf = 0.35 (silica gel, PE/EtOAC = 2/1)
3b) (R,S)-2-amino-3-(3,4-diethyl-phenyl)-propionic acid
The crude product described in Example 3a) was dissolved in 250 mL of

AcOH and combined with 250 mL of concentrated HCI and 150 mL of water.
The reaction solution was refluxed for 3 h, the solvents were concentrated by



|

(4.63 mol ) of CDT. Then the m xture was stirred for

30 mninthe ice bath and f60r a further 45 mn at RT

before the solution of 1.1 g (4.48 nmol) of 3-
pi peridin-4-yl-1,3,4,5-tetrahydro-1, 3-benzodi azepi n- 2-

%dré‘t:&p naceb, IPM:reSI\ﬁﬁé \n?éjsdt%g?@tﬂgéﬁ %QEIX ﬁﬂ%@%ﬁipﬁapé

- The reaction m xture was evap

fﬂémad@@Wsufﬁer%@dw&smmﬁtdbmth@d with 50 nL
of 15% K2CO3 sol ution and exhaustively extracted with
DCM The conbi ned organic extracts were washed with
Yialder , drisgg pve ,rooqs/gﬁgq,%evaporat ed down and purified
92through silica gel e crystallisation was from
TtheHe2P2ed product was obtained in the form

5,2l by o

DCI\/!I\/EO—I/ cyc/ NH3 70: 15: 15: 2)
1, 2,4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi

3§ér| d‘i‘ y'lz‘@HHW;(B»‘l:d! hyl-phenyl)-propionate
acid-{(R)-1-(3, 4-di et hyl - benzyl)-2-[4-(1-methyl - pi peri
di n-4-yl)-pi perazin-1-yl]-2- oxo-eth yl}-amde-d i nma
41 @{159 mtreol Do RYS)-R-artino¥d(3, 4-diethyl-phenyl)-propionic ac:d were

CBFf?é'?‘?(gYVHé Gimd'ﬁlr SEE@% u?'z:\t%d MgObHegﬁdo%ﬁatées%nnd ox_lermght at
o per e e YR NGBl fotaifR oL f wes ang

hga o e, Mlereuﬂo)w HGhvas giveni off ard the pridaboeeni ackinto
5.nmL et hanol

d af h
S{ﬁ?t'gﬁe’b?%?%'”ﬁﬁ% %Ptéfee{‘f@}eeﬁt?aggwﬁﬁg 18?» etitppriginal yelumedn
vati®the pridi Jﬂ%té@prcﬁﬁf%t #Aak étﬁl’%ﬁ%ﬁ%ﬂf&hﬁhéﬂ kL& ¥itered

of f, washed wth acetone an
and washed twice with diethyl ether. The crude product was reacted without

any further purification.

Yield: 42 g (97% of theory)
ESI-MS: (M+H)* 236
R = - 0.7 (silica gel, MeOH)

3d) methyl 3-(3,4-dieth-yl-phenyI)—2-{[4-(2-oxo-1 2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carbonyl]-a mino}-propionate

7.4 g (45 mmol) of CDT were added to a solution of 10.5 g (44.6 mmol)
of methyl 2-amino-3~(3,4-diethyl-phenyl)-propionate in 250 mL of THF
cooled to 0°C and stirred for a further 30 min at this temperature. Then
10.9 g (44.6 mmol) of 3-piperidin-4-yi-1 ,3,4,5-tetrahydro-1,3-
benzodiazepin-2-one was added and the reaction solution was kept for
a further 20 min at this temperature before being refluxed for 30 min.
The solvent was removed in vacuo, the residue was taken up in
saturated NaHCO; solution, exhaustively extracted with diethyl
ether/EtOAC (1:1) and dried over MgSOy. After elimination of the




Yield: 0.5 g (74% of theory) nelting point: 165 C
(deconp.)
4-(2-0x0-1,2,4,5-tetrahydrdZ1, 3- benzodi azepi n-3-yl)-p
peri di ne- 1- carboxylic

aci d- {(R) 1- (3, 4-di ethyl -benzyl)-2-[4-(1-nethyl -pi peri
di n-desjacrnpaped salvent theyeryde prasist y@ﬁwqctaﬁq\ﬂd@wéﬂ%n

1.52 I f
eSUg{,RH%PWQ&%Qt gt Sahydrm %% genzodi azepi n-3-yl) -

pi peri di ne-1-carboxylic
acid-{(R)-1- 34d|ethyl benzyl)-2-[4-(1-net hyl -
Yisideridi FE)L Bi perazi n-1-yl]-2-oxo-ethyl }-ani de and

RP=2¢ 0 (10 83gfEmbe: é@@ﬂéﬁj&ﬁ@;@&ﬁeme? gyl were

refl uxed I SOpr opa Then the Ssolution was
conti nuously cool ed over three days from50 Cto 25 C

o R L G

t -
Y R

4- (2- oxo- 1 2,4,5- tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi

285l R Eitie A esEribed inadwsre slissplyed ing0Q ML FIOH.
ccﬂ*hﬁmbd)(rlnfh@ti@(ﬁﬁdhmol)-off' ithigm IproatieWirateradd stifed 2a)

tert.

o\qrRighLa{ B 4The exainiseliprywas poncentratachby eyppplon in
vadllo) the R fefuledlAs tthlutwii Kot ekia&al BAM qiak§i ether,
acidified with citric acid solution and exhaustively extracted with EtOAc. The
combined organic phases were dried over MgS0O, and evaporated down in

vacuo. .
Yield: 19 g (75% of theory)
R 0.1 {silica gel, EtOAc/petroleum ether 6:4)

3f)  4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[1-(3,4-diethyl-benzyl}-2-(1'-methyl-4,4'-bipiperidinyl-1-
yl)-2-oxo-ethyl]-amide

0.3 mL of triethylamine, 323 mg (1.01 mmol} of TBTU, 155 mg (1.01 mmol) of
HOBt and 184 mg (1.01 mmol) of methyl-{4,4']bipiperidinyl were added to a
solution of 500 mg (1.02 mmol} of 3-(3,4-diethyl-phenyl)-2-{[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yf)-piperidine-1-carbonyl]-amino}-propionic
acid in 50 mL of THF and stirred for 4 h at RT and 2 h at 40°C. The reaction
mixture was evaporated down, the residue was stirred with 40 mL of saturated
NaHCO; solution, the precipitated product was suction filtered, washed twice
with water and triturated with EtOH. The white substance precipitated was

suction filtered and washed twice with diethyl ether.




4.2 mL ethyl diisopropyl am ne were added to a m xture
of 3.7 g (11.52 nmmol ) of 98

(R)-2-tent.-butoxycar bonyl am no- 3-( 3, 4-di et hyl - phenyl)
-propionic acid, 3.9 g (12 mmol) of TBTU, 1.7 g (12
mmol ) of HOBt and 2.2 g (11.6 nmol) of 1-

nmet hyl - 4- pi peri di n-4-yl - pi perazine in 100 nL of THE
Yield: t he rd20trhgie3odfdhgorypas stirred overnight at RT.

_él’@e reaction m xture was evaporated down under

dMeed pl(Méfé‘Ur@??the resi due remai ni ng was conbi ned

it h Na2 atL extracted with EtOAc. The
Ry U5 ||}Haeg;<-{|‘ MEDH)
I'C racts

conbi ned orga were dried over Na2SO4 and
evapor ated down. The desired product was obtained in

he form of a pale yellowoil. Yield: 5.5 g (97% of
g@@é@%ﬁw = 0.5 (Alox, DOM MeCH = 30/1) 2b)

(R) - 2-am no- 3- (3, 4-di et hyl - phenyl ) - 1-[ 4- (4- et hyl - pi pe
razin-1-yl)- piperidin-1-yl]-propan-1-one 94 A m xture
dof2-oxot1,2.4, bdtetrahydib)1, b eneodiazépinyd-yl)-piperidine-1-carboxylic

PR R PR s ey dro2Hs 4 imyicinvi -
yh)aanypatde 100 nL of DCM and 20 nL of TFA was stirred
for 4 h at RT. The reaction m xture was added

dropwi se to a Na2CO3 solution, stirred for 10 mn, the
organi ¢ phase was then separat q_plcoff and dried over
Na2SO4. The sol vent was regp¥ed I*My vacuo. The desired
product was obtained in thesfo a bright yellow
oil. Yield: 4.2 g (98% of theor = 0.54 (Al ox,
DCM MeOH = 19/1) = IN

e

Prepared analogously to Example 3f) from 3-(3,4-diethyl-phenyl)-2-{[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyi]-amino}-
propionic acid and 1 ,2,3,4,5,6-hexahydro-[4,4'|bipyridinyl.

Yield: 270 mg (42% of theory)
ESI-MS:  (M+H)* 637

Re= 0.55 (silica gel, MeOH)

Example 5

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic

acid-[2-1,4"-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-oxo-ethyl]-amide



2c)

4-(2-o0x0-1, 2,4,5-tetrahydrogd, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic acid-{(R)-1

- (3, 4-di et hyl -benzyl ) -2-[4-(4- et hyl - pi perazin-1 -
yl)-piperidin-1-yl]-2-oxo-ethyl}gamde 4.1 g (10.61
mol ) of H G
(R) - 2- ani no- 3- (3, 4- di et hyl - phen ~1-[4- (4-nethyl -

pi perazin-1-yl)-piperidin-1-yl] ypan- |

di ssolved in 50 nL of THF, were oW y @d dr opwi se
to the ice-cooled mxture f 130 NdE-and 1.9 g
(11.2 mol ) of CDT. Then t Ws stirred for
30 minin the ice bat d “iNoT g her 45 min at RT

before the sol uti 0
pi peridin-4-yl-1/ 3, &'5-

etrahydro 1, 3-benzodi azepi n- 2-
one in 20 nL s added and the m xture was

refluxed for /" lhe Teaction mixture was evaporat ed
down under reduced pressure, the residue was conbi ned
W th thCCB sol ution and exhaustively extracted with

PIRREY AP R Hiansid oo Lo bdietihanaimi-(14-(2-ovo-
RS anatect ?LH"E.'”ZB“‘%@?@%’)E%%% SEdBng- -

PPN Acishandiiv MeipiperidB®l.1) Exanpl e 3 4- (2- oxo-1, 2, 4,

etrahy benzodlazepln 3-yi)-piperidine-1-carb
Y%)](c?/l i c g‘f‘% c}ftﬁe

ESCMS[ 1- (@A#le@tjwyl benzyl)-2-(1' - et hyl - 4, 4' - bi pi per

| di nyl - 2- 0X0- et hy am de 3a) di et hyl
Rp_acetyl a&ﬁ%dﬂﬁcﬁgeh Qzﬂ'lhy benzyl ) - mal onate Under a

nitrogen atnosphere 8.14 g (354 mmol ) of sodi um were
added

Example 6

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1 -carboxylic
acid-{1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyridin-4-yl-piperazin-1-yl )-ethyl}-amide

H,C

N/LLN N
Oy
a s

Prepared analogously to Example 3f) from 3-(3,4-diethyl-phenyl)-2-{[4-(2-ox0-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1 -carbonyl]-amino}-
‘propionic acid and 1-pyridin-4-yl-piperazine.

Yield: 57% of theory



batchwi se to 200 nL of absolute EtOH and stirred until
conpletely dissolved. 76.9 (354 mmol ) of diethyl
2-acetyl am nomal onat e merelggded to this solution,
wher eupon the sodium salt formed was precipitated.

A t he dition of 150 nL of 1, 4-di oxane a
E§E&ﬁ%ion G#+ 638352 mmol ) of 4-

r ononet 2=l et nzene in 500 nL of
RE, 4-di ox%'gf)\]/ﬁgﬁc%g%éwod’?gpw se to this suspension.
The reaction solution was kept. for 2 h at 50C and
Etheniﬁiirred overnight at RT. The sol vent was
ed off in vacuo, the oily residue was conbi ned

wi th water, whereupon the product was obtained in the
formof white cgzstals. These were suction filtered,

4~fZspeedt didihydred2ét-quinazoline 3 Jeripetidinerd tcashgxyligracidz{1-(3,4-

B bR 218 metedelBareai It s eprosai

am@ded The crude product described in Exanple 3a) was

of concentrated HCl and 150 mlL of water. The reaction
solution was refluxed for 3 h,Héhe sol vents were
concentrated by 96 evaporgti on®i\n vacuo, the residue
~was taken up in EtOH, the®precipgitate forned was
suction filtered and washed di eth §¢|l'|13er. Yi el d:
45 g (57% of theory) ESI-MNS: H' P22NRf = 0.35
(silica gel, EtOAc/MeOH AcCH ; W

J N
/O\I ﬂ O
: :N)I\;O

H

7a)  methyl 3-(3,4-diethyl-phenyl)-2-{[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-

yl}-piperidine-1-carbonyl}]-amino}-propionate

3.3 mL ethyldiisopropyl-amine and 2.06 g (12.6 mmol) of CDT were added to
an ice-cooled solution of 2.95 g (12.54 mmol) of methyl 2-amino-3-(3,4-
diethyl-phenyl)-propionate in 200 mL of THF and stirred for a further 80 min at
0-10°C. Then 20 mL of DMF were added, the mixture was stirred for a further
30 min, 2.91 g (12.6 mmol) of 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-
one were added and the suspension was refluxed for 10 h. The reaction
mixture was evaporated down in vacuo, combined with semisaturated
NaHCOs solution, exhaustively extracted with EtOAc and dried over MgSOs.

~ After elimination of the desiccant and solvent the crude product was reacted

without any further purification.

Yield: 6.0 g (97% of theory)
R 0.8 (silica gel, EtOAc/MeOH/AcOH 30:10:1)



30) nmet hyI 2- am no- 3- (3 4-di et hyI phenyl) pr opi onat e

g (159 mml) of
(R S) 2-am no- 3-( 3, 4-di et hyll01 phenyl ) - propi oni ¢ acid
were conbined with 300 nL of HCl-saturated MeOH and
left to stand overnight at RT, during which tine the
desired hydrochloride precipitated out. It was heated

7b9 5843, Msfr@ueﬁ@nm-{y@@z -Gky9n- gﬁmyd&ﬁﬂthgﬁnﬁoqﬁigzg )k,

went back I nto solution. The $o I on evapor at é
downpiperiding-btaibosyjrimjnojapropuinin@cidn - vacuo, the
preci pitated product was stirred with diethyl ether,
suction filtered and washed twice with diethyl ether.

Tﬁb%ﬂ@d@ﬁl@dﬂb@@f}“ 185 Mrﬁao;aegcﬁwédh Ta) @é‘ypfa%éﬂh‘?ﬂzo mL
urification d: I‘?@é 7% of theory)
Mathiy Coratgmeskiits 40 L EMINGGHEED mekepdseurestfag b h. The

redin Rl oL A BRI A B 8 Ao tHESEERDS A

combinzanyith 180milobf waep impaatoeml . 1M ﬁlcﬂ 4@xrrﬁmltu9/ei fexﬁc@ifted
were added to a solution of 10.5 mmol

witB Ly M andaiferomhined grganis ﬁwswﬁgﬂ qnqs# @fﬁrd‘ﬂg%u Ayter

RgBn i B S R S gl e Y
dnﬁop’ﬂewiethe'rdh@séetydmﬂlte&eé 5-tetrahydro-1,3

benzodi azepi n- 2- one was added and the reaction
solution was kept for a further 20 min at this

Ytecrdrperatuggd)? ,g%f[;}% refluxed for 30 mn. The
sol vent was T enoved acuo, the residue was taken up
EShMSat ur@i-sd)” MiﬂQCGS soI ution, exhaustively extracted

RM th di etil ciica gel, PE/EIOAC/ACOH 70:30:3)

7c)  4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{1-(3,4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-2-
oxo-ethyl}-amide

336 mg (1.05 mmol) of TBTU, 161 mg (1.05 mmol) of HOBt, 0.75 mL of
triethylamine and 192 mg (1.05 mmol) of 1-methyl-4-piperidin-4-yl-piperazine
were added to a solution of 500 mg (1.05 mmol) of 3-(3,4-diethyl-phenyl)-2-
{[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyi]-amino}-
propionic acid in 100 mL of THF, and stirred for 4 h at RT and 2 h at 40°C.
The solvent was removed in vacuo, the residue taken up in 40 mL of
saturated NaHCO3; solution, exhaustively extracted with EtOAc and dried over.
MgSO0,. After elimination of the desiccant and solvent the crude product was
purified by chromatography (silica gel, MeOH/ NHz 100:3).

Yield: 350 mg (52% of theory)
ESI-MS: (M+H)" 644
Ry 0.3 (silica gel, MeOH/NH; 100:3)



ether/Et OAc (1:1) and dried over MgSH. After
elimnation of the 97 desiccant and sol vent the crude
product was reacted w t hout 0%my further purification.
Yield: quantitative Rf = 0.6 (silica gel:

tOO«I:/ getrol eum et her = 6:4) 3e)
é—@—%—dl et hyl - phenyl ) -2-{[ 4-(2-0x0-1, 2,4, 5-tetrahydro

-1,3
benzodi aze pi peri di ne- 1-carbonyl ] -am no}-p

S @ro®- a&-r@ﬁsz@ongdfqu:mobm@dé) ppetdios- teaborpRIacH-{ 3§ 4-

N Ry T o el RpBr G R ael Sl 2B Fety®-

afy@s ni ght at RT. The reaction solution was
concentrated by evaporation in Vvacuo he resi
taken up with water, extracted wth diethyl ether,
acidified with citric acid sol ution and exhausti vel y
extracted with Et QAc. Th Ccon‘rfl ed organi ¢ phases
were dried over MgSO4 an 3evaorted down in vacuo.

Yield: 19 g (75% of theory) .1 (si |ca;ngI

Et OAc/ petrol eum et her 6:4) 3f

4-(2- ox01245tetrahydc50- ,3- pi n-3-yl)-pi
peri di ne-1 - carboxyllc

aci d-[ 1- (3, 4- di et hyl 2%4 "f t hyl - 4, 4' - bi pi per
i di nyl -1- yI) 2- oxo eth I]Ham e 0.3 nmL of

triethyl am 1.01 mml) of TBTU, 155 ng
(1.01 rmol) t and 184 nmg (1.01 mmol) of
met hyl - Di pﬂ}perq dinyl were added to a

336 mg (1.05 mmol) of TBTU, 161 mg (1.05 mmol) of HOBt, 1.02 mL
triethylamine and 326 mg (1.05 mmol) of 1-(1-methyl-piperidin-4-yl)-
piperazine (used as the tris-hydrochloride) were added to a solution of 500 mg
(1.05 mmol) of 3-(3,4-diethyl-phenyl)-2-{[4-(2-ox0-1,4-dihydro-2H-quinazolin-
3-yl)-piperidine-1-carbonyl]-amino}-propionic.acid in 100 mL of THF, stirred for
4 h at RT and 2 h at 40°C. The solvent was removed in vacuo, the residue
was stirred with 40 mL of saturated NaHCQO3 solution, the precipitated product
was suction filtered, taken up in MeOH and purified by chromatography over
silica gel (MeOH}). The product fractions were evaporated down, the residue
triturated with diethyl ether, suction filtered, washed twice with diethyl ether

and dried.

Yield: 120 mg (18% of theory)

ESI-MS: (M+H)* 644

R;: 0.35 (silica gel, MeOH/NH; 100:3)
Example 9

4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidine-1-carboxylic



solution of 500 nmg (1.02 mmol) of

3-(3,4-di ethyl -phenyl)-2-{] 5(2-oxo-1,2,4,5-

t et rahydro- 1, 3- benzodi azepin=3-yl ) - pi peridi ne- 1- car bon
yl]-am no}-propionic acid in 50 nL of THE and stirred

f t, RT 2 t,,40C. .. The | ti ]

A By T TE N iDe R B i B i e debs R Vi 2o
efyljodmmset urated NaHCO3 sol ution, the precipitated
product was suction filtered, washed twice wth water

and triturated with EtOH The white substance

preci pitated was suction fil terlgg and washed tw ce

with diethyl ether. Yiel d:zfgéo ng (63% of theory)
(sili

ESI-MS: (M+H)' 657 Rf = 0. a gel, MeOH)
Exanpl e 4
4-(2-o0xo0-1,2,4,5-tetrahydro-1, zodi &epi n-3-yl ) - pi

peri di ne- 1- car boxylic

N.
aci d-[ 1- (3, 4- di et hyl - benzyle- 2Zoxof 2- (3, 458, 6-t et r ahyd
ro-2H 4, 4' - bi pyri di nyl R < <am de Prepared
anal ogously to Exanpl g 3f) fiHom

3- (3, 4-di et hyl - pien >2<1 [ 4- ( 2- Bxo-

1,2,4,5-tetra o- 13- benzodi azepi n- 3-yl ) - pi peri di ne-

1- car bonyl ] - N”propi oni ¢ acid and -
1,2,3,4,5,6-h hyEI'r o-[4,4"]bipyridinyl. Yield: 270 ny
(42% of theory) ESI-Ms. (MrH) 637 Rf = 0.55 (silica
gel, MeOH) Exanple 5

9a) ( 2dietuyl 2-elylsmina-2eBylddietty)-Bebeylxowilanatei n-3- yl ) - pi

67y (Odié] r(?foil)'sco%ﬁubrﬁ XarkGdded to 300 mL EtOH under an argon
atmosphere. 60.0 g (0.27 mol) ethyl acetamidomalonate were added to the
- resulting solution, stirred for 1.5 h and then 62.0 g (0.27 mol) 4-bromomethyl-

1,2-diethyl-benzene were slowly added dropwise. The reaction mixture was

stirred overnight at RT, poured onto 1 L of water and vigorously stirred for 1 h
at RT. The precipitate formed was suction filtered, suspended twice with a
little water, suction filtered and dried.

Yield: 93.5 g (95 % of theory)
CESIMS:  (M+H) 364 |
Rr: 0.72 (silica gel, DCM/ MeOH 19:1)

9b) monoethyl 2-acetylamino-2-(3,4-diethyl-benzyl}-malonate

A solution of 50 g (138 mmol) diethyl 2-acetylamino-2-(3,4-diethyl-benzyl)-
malonate in 300 mL EtOH was combined with 5.8 g (138.2 mmol} lithium
hydroxide hydrate dissolved in 46 mL water and the reaction mixture was
stirred for 19 h at RT. The solvent was evaporated down under reduced
pressure, the residue was combined with 100 mL water and washed twice
with terf-butyimethylether. The aqueous phase was then acidified by the
addition of 2 M HCI while being cooled, the precipitate was '_suction filtered,
washed with water and dried. ' |
Yield: 37.2 g (81% of theory)



L

acid-[2-1,4"-bipiperidinyl-1"-yl-1-(3, 4-di et hyl - benzyl
) - 2- 0XO- ethyl] am de 99 Pre %red anal ogously to
Exanmpl e 3f) from 3- (3 4- di Y phenyl ) -2-{[ 4- (2- oxo-
1,2,4,5-tetrahydro-1, 3- benzodlazepin-3-y|)-piperidine-

bonyl'i4 Fﬁm 3%% propi oni ¢ acid and

Ef!‘:ﬁ\j% bi p d . Yield: 37% of theory ESI-Ms:

F(fM*H) 648 (siliRaZel, (vameogﬁtyc/NHQH)o B3asp)e 6
4-(2-o0x0-1, 2,4, 5- tetrahydro-

, 3- benzodlazepln 3-yl)-piperidine-| -carboxyllc

SR el AR AR By BT B O ¢ YL
AEBOICON 2 (004 It ooty PheaylamificCh (6,4 distng-
eltra

behzybimAlknale @apﬁr@'r'phtolaﬁa% RS TRROSE 05yThedrprign
TBAERE R vAPLI AF SpdniRef oK By b ARE REsialt S taken
upeh ,DCNHGFM tﬁeamgdmc Phase was washed with saturated NaHCO3;
sgig&;%)%hq ef%lqu dre(()\gggih W §zoLhg egago%téd SSinh Thasr 1-

réﬂ@“e@ﬁreggnéyl) 2-[4-(4-nethyl - pi perazin-1-yl)-piperid
in-1-yl]-2-oxo-ethyl}- am de

Yield: 29.7 g (97% of theory)
ESI-MS: (M+H)" 290 -
Re: 0.70 (silica gel, DCM/MeQH/cyc/NH; 70:15:15:2)

- 9d)  ethyl (R)-2-acetylamino-3-(3,4-diethyl-phenyl)-propionate
- 27 mL Alcalase 2.4 L FG (Novozymes A/S; DK 2880 Bagsvaerd) were added

to a solution of 38.0 g (213.5 mmol) disodium hydrogen phosphate dihydrate
in 500 mL water at a temperature of 37 °C and the pH was adjusted to 7.5 by
the addition of sodium dihydrogen phosphate dihydrate. Then at 37 °C with
stirring 29.7 g (101.9 mmol) ethyl 2-acetylamino-3-(3,4-diethyl-phenyl)-
propionate dissolved in 150 mL acetone was added dropwise. The pH value
of the reaction mixture was kept constantly kept in the range from pH 7.4 to
pH 7.6 by the addition of 1 M NaOH. After the addition had ended the mixture
was stirred for 4 h at 37 °C. The reaction mixture was extracted three times
with ferf-butylmethylether, the combined organic extracts were washed with
15% K.COj3 solution, dried and evaporated down under reduced pressure.

Yield: 13.8 g (47 % of theory}
ESI-MS: (M+H)" 292
Ry : 0.77 (silica gel, EtOAc)

eevajue: > 98 % [HPLC: Chiralpak AD, 10 ym, 4,6 x 250 mm; eluant:

EtOH/ hexane 15:85 + 0.1% diethylaming]

9e) (R)-2-amino-3-(3,4-diethyl-phenyl)-propionic acid



, CH3 7a) nethyl
3 (3, 4-di et hyl - phenyl ) - 2- {[1%5(2 oxo- 1, 4-di hydr o- 2H qui
nazol i n- 3-
yl ) - pi peridi ne- 1- car bonyl ] - am no} - propi onate. 3.3 nL

AERVEARE S L PR BB B Ro i Blide SRk By 5.4

phesnl/)-pedpiorateydnd2t&0ninh s Bt KIBI #as refluxed in the oil bath for 3 h.
g\eieth yl - phenyl ) - propi onate in 200 nL of THE and
fﬁ?@‘dprf Buxtarer wps peeledin enicgbatinand the presipitate farmed
the m xture was stirred for a further
"@gsmmzﬁﬁg%j (12.6 nmol) of
Y3eldi per i d|1664gy873 % ¢f thiebpydr o- 1 H-qui nazol i n-2- one
E\ﬁéﬁ adde api?,néjif suspensi on was refluxed for 10 h.
Peact (YA ure was evaporated down in vacuo,
conbi ned with sem saturated NaHCC3 sol ution,

exhaustively extracted with Et OAc and dri ed over
9()1; Somethyf(E2-amine-3r43, dediethiyl-phenydeptiopisate and sol vent

4 S0 el PPy EBRgBE eSSt oiisE Ty obpImE Flethanol

m(umid i 6&1 atlle casmwmew %@H witllel&bolihg With i€640.2 g (156
3-(3,4-diethyl - g [ 4- 20x014d|hdro -
mfa@lé|(fﬁ’h2farvinp =3- %M@t ylr@eﬂyaanrbawlq aqdrm}aqﬂadpaa |the

S 28 SFITHA R BHRGHIGH AT theskbelin BTRLte (RS RVaB5RES

diviNaipidet 4€duvedl pressiter stirtatk@dcd with Jel-buljitethiydaBier, Guction
m xt ure was concentrated by evaporation i1n vacuo, the

fiteredand ded.- conbined with 150 nl of water and 40 ni 1

YIICH 1 7ok (1 bMBEYry§ X1 T act ed

9g) methyl (R)-3-(3,4-diethyl-phenyl)-2-{{4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionate
The mixture of 41.7 g (0.153 mol) methyl (R)-2-amino-3-(3,4-diethyl-phenyl)-
propionaté, 800 mL THF and 28 mL (0.161 mol) ethyldiisopropylamine was
combined with 25.4 g (0.157 mol) CDT and then 38.0 g (0.155 mol) 3-
piperidin-4-yi-1 ,3,4,5-tetrahydrof1 ,3-benzodiazepin-2-one while cooling with
an ice bath and refluxed for 3 h with stirring. The reaction mixture was then
extracted with 300 mL 10% citric acid solution, three times with 100 mL
aliquots of water and 200 mL saturated NaCl solution, dried and evaporated
down under reduced pressure.
Yield: 74.4 g (96 % of theory)

oh) (R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carbonyl}-amino}-propionic acid

74.4 g (0.147 mol) methyl (R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1,2,4,5-

tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionate

dissolved in 600 mL THF was combined with 5.4 g (0.221 mol) lithium

hydroxide hydrate in 300 mL water while cooling with an ice bath and stirred




S

wi th DCM and the conbi ned organi c phases were dried
over MgSO4. After elim natign of the desiccant and
solvent the residue was triturated with

di i sopropyl ether and suction filtered. Yield: 3.5

o(/g%@rgg/t E{gleoirg)é A@?ﬁw %W%QC SavaAb ol afurPuhddd Heﬁﬁced

pﬂes(sar@ XA00Imi wiatérwia@ adted and aEe hixtuie Whs eRiraeteddhiee-times
car boxylic ac

with 208, ml-cﬁ@my Ths EqEgPys phage was faedyromithr PEganic solyent

unaérpl’)%rdb?éq‘_gllre@éhﬁ%%nd 86.?1})%@%% ?9‘0 gﬁ\_ E&H@ 8& %&rﬁr{n% and

coolirgg wigth &#ne ice bettal Wprrwlp(tate)ﬁ)rmmmasﬁuction filtered, washed

eridin-4 i perazine were added to a
Wit&"tﬁt?%ﬁnéﬂpggo IrrgI (1.05 m%f’) of

3, 4-di
Y?EI&A (2- onghy% %ﬁ%&%@qw nazol i n-3-yi ) - pi peridi ne-

1 carbonyl]-am no}- propionic acid in 100 nL of THF,

s Fade e 5Pl Fhen e enbir P PRndBert or
sat Ugrb gyl iNeddt R Ry ofl- (EA%thﬂXﬁ‘e?iz%I)lzlfﬁ Mun@thyiaﬁﬁr%ipmetrihm-

Et OAc and dried over MSO4. Aftér elimnation of the
desi tohrd-oxergthytlrarsisie t he crude product was purified

AVt ROTE RSO (B + HER etz ey

12,8 5(teirbhpdroge8-beNe6dib MEBIn Q) -Plpetdihe-1-carbonyl]-amino}-
propionic acid, 280 mg (0.87 mmol) TBTU, 0.17 mL {(0.97 mmol)
ethyldiisopropylamine and 45 mL THF was stirred for 1 h at RT, then
combined with 130 mg (1.01 mmol) dimethyt-piperidin-4-yl-amine and 5 mL
DMF and stirred overnight. The reaction mixture was diluted by the addition of
30 mL EtOAc, extracted with 30 mL of a 15% K2CO3 solu_tion and the organic
phase was dried. The product fractions were evaporated down under reduced
pressure, the reéidue was triturated with diisopropylether , suction filtered and
dried. _

Yield: 490 mg (41% of theory)

ESI-MS:  (M+H)* 603

Rs: 0.61 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

Example 10

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(~)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-perhydro-azepin-1-yi-piperidin-1-
yl)-ethyl}-amide




Exanpl e 8

4- (2- oxo-1, 4-di hydro- 2H—quHﬂ§zoI|n 3-yl)-piperidine-1-
carboxylic acid-{1-(3, 4-

di et hyl - benzyl ) -2-[ 4- (1- et hyl - pi peri di n-4-yl) - pi peraz
in-1-yl]-2-oxo-ethyl}- am de 33ﬁcﬂg (1.05 mmol ) of
TBTU, 161 ng (1.05 mmol) of, HOBtI\1.02 niL
triethylanm ne and 326 ng (105 bl ) of

1- (1- net hyl - pi peri di n-4-yl)- pi/pewazi ne ed as the
tris-hydrochloride) were added a soluti of 500 ny
(1.05 mol ) of
3-(3, 4-di et hyl - phenyl ) - 2- iﬁf (i2- o o- 1, 4 di hydr.o- 2H qui
nazol i n- 3-yl)-piperi -am no} - propi oni c
acid in 100 nL of TFEfgiﬁlrr%d or 4 hat RT and 2 h
at 40C. The sol yentNwas“renoved in vacuo, the residue
was stirred y of saturated NaHCO3 sol ution
the precipit§ ¥ odict was suction filtered, taken
up in MeOH and purified by chromat ography over silica

gel (MeOH). The product fractions were evaporated
down, the residue triturated with diethyl ether,

Pserared analagosskydo Exesnale SiMirase 40D mhg .81 immobtRi3-(3edrd

diynellT o5 SR S e PRES Mo G
p?eeg l?mgc%rb?ﬁg%tﬁb]é piidgﬁtﬁrﬁc 4cid-ehrnBOlTRZ@OEI M) ) - pi

PHRETEUT4-a2eRa- 4- di et hyl - benzyl ) - 2- (4- di met hyl ami no- pi
YRG! di N- 1oyd W (3899 of theory)

ESI-MS:  (M+H)* 657
Ri:  0.66 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 11

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(4-methyl-perhydro-1,4-diazepin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl}-amide

H,C
H,C
(jN'FCHs
IS
; N

Prepared analogously to Example 9i) from 400 mg (0.81 mmol) {R)-3-(3,4-
diethyl-pheny[)-2-{_[4~(2—oxo—1 2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-



—_

ethyl]-amde CH3 N, CH3 9a) di et hyl

2-acetyl am no- 2- (3, 4-di et hyl - benzyl ) -nal onate 6.7g .
(0.29 nol) sodium were addé@®to 300 nL Et OH under an
argon atnosphere. 60.0 g (0.27 nol) ethyl

acet am domal onate were added to the resultin

pinsridinestreaghanyfl=amning-propionic agd quﬁ’e?pQS'Tngm( omoh) hol )
on I benzene were slow y added

I-@ro \?\{r@@%aﬁe P’ggé ]ﬂlg%ﬁ'ngé(ture was stirred overnight
YiagldRT, pod2 edg (h¥oofltheoyl wat er and vi gorously stirred

r.1 h t RI. e precipitate forned was suction
Efa?'ll\ﬂé:red a‘é g})eﬁ_&;d twice with a little water,

uction f |4 i . 4 % of
I:\jt[?heor y) PESI e@g@a%@ﬂ?ﬂﬂmﬁog@%ﬂgg%@?W(g%ﬁgel DCM
MeOH 19: 1) 9b) nonoet hyl

E%-ﬁcEtgéarﬁno-z-(sA-diethyl-benzyl)-malonate A

of 50 g (138 nmol) di et hyl

2-acetyl am no- 2- (3, 4- diethyl benzyl)- malonate in 300
nL Et OH was conbined with 5.8 (138 2 mmol ) lithium

 44{Guox] ad Bryelahysira! sk bpveatiiaaehis Snl)-pesding tcemexyic

N e N R T R
ethyRl-aneigedue was conbi Ined \r/]vlltht 100 nlL wat er and washed
t- net e
was then acidified by the addition of 2 MHC while
bei ng cool ed, the precipitate /RS suction filtered,

Prepared analogously to Example 9i) from 400 mg (0.81 mmol) (R)-3-(3,4~
diethyl-phenyl)-2-{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carbonyl}-amino}-propionic acid and 260 mg (1.02 mmol) 1-
methyl-[4,4'lbipiperidinyl.

Yield: 200 mg (38 % of theory)

ESI-MS: (M+H)" 657

Ry: 0.60 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 13

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide




washed with water and dried. Yield: 37.2 g (81 % of
theory) 104 ESI-Ms: (M-H)' 336 Rf : 0.10 (S|I|ca gel ,
DCM MeCH' cyc/ NH3 70: 15: 15: 3% 9c) et hyl

2-acetyl am no- 3- (3, 4-di et hyl - phenyl ) - propi onate A

m xture of 35.2 g (104.9 mmol ) nonoet hyl

2-acetyl am no-2- (3, 4-di et hyl - benzyl)-mal onate and 400
nmL t ol uene was refluxed for 1548. The reaction

m xture was evaporated doys ndey reduced pressure,

the residue was taken wupin and the organi c phase
was washed with saturated Na ol CH.The

organi ¢ phase was then dried evaﬂp/@gd down under
reduced pressure. Yiel d 029 heory)

ESI-MS: (MrH)' 290 Rf O (SI gel

DOM MeOH/ cyc/ NH3 70: (157N r\?g)
(R)-2-acetyl am nq- 3:(3 -d| et -phenyl) propi onate 27
mL Al cal ase 2.4 LNG Novozynes A/'S; DK 2880

Bagsvaer d) a to a solution of 38.0 g (213.5
mol ) di so p{drogen phosphate di hydrate in 500 nL
water .at a tenperature of 37 C and the pH was adj usted
to 7.5 by the addi ti on of sodi um di hydrogen phosphat e

PiapI 54 tlppous s Eypamiand) soputad ma bl mumalgRy Hed-

d@ﬁﬂ;ll\\?\nﬁgri\}lji%{[ﬁ@b%@-q 2 B sleftafildrac LMz vRzegHeslyl)-
plper[dme. 1 carbony!]-amlno} propionic acid and 320 mg (1.00 mmaol) 8-
methyl-3-piperazin-1-yl-8-aza-bicyclo[3.2.1]octane trihydrochloride.
Yield: 160 mg (29 % of theory)

ESI-MS: (M+H)" 684

R : -0.60 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 14

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-1-(3, 4-d|ethyl-benzy]) 2-ox0-2 -(4-piperazin-1-yl-piperidin-1-yl)- ethyl]-
amide




of the reaction m xture was kept constantly kept in
the range frompH 7.4 to pH 7.6 by the addition of 1
M NaOH. After the additionlHhd ended the mixture was
stirred for 4 h at 37 C. The reaction m xture vvas

NGRS 5 b T A et
e S S i
piciviaric a@id2326 mg (. O misdl) TBAUg 6122 BLAESY remoljal ue: >

By ponoRRarI 288 48 oL THE Wl Bipee fo LA AR tndit 2t
c&r%m%d@ﬂ’th“@‘r@n%@mtrﬁ&)’ﬂ ’d@h@?)ﬂ Prﬂérn@ﬁﬁ»@w -pipefaAnd 8Rd 5

A m xture of

- MLMp- aitdestyream\r&ﬁn@ht 3, hﬁr@a@hwfymxtp@mw sidtpieé pydhat e
6

o P S EMAL X BRI 8} B Dl he
theratghmie phiaee iwais dricrl. ﬂhermganmase dsavapoldted e@dwn under

Yield:10.6 g (87 % of theory) ESI ' 222 9f)
reduead pr%asyrezaaﬂﬁhﬁ)@w murmeé!t trwq:hreﬁ@ﬁ@gr;apw @msdwatg@i

e
e
pressure] therestdueaenaining 266 mg)lm dissdiveyl m]:ZIGerMBO)I-l and
2- 3-(3,4-diet h

h)é:gég@wa%rgnq 39 {h@eéutoclave in % p%sgﬁge 2>f £0 n% )C (1%%) ) atV?OS°C
and 3 bar hydrogen pressure until the calculated volume of hydrogen had
been taken up. The catalyst was filtered off, the solvent eliminated under
reduced pressure and the residue purified by chromatography on silica gel.
The product fractions were evaporated down under reduced pfessure, the
residue was triturated with diisopropylether, suction filtered and dried.
Yield: 110 mg (17 % of theory)
ESI-MS: (M+H)" 644
Ry : _ 0.50 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 15

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-f{(R)-2-[4-(4-acetyl-piperazin-1-yl)-piperidin- 1-y|] 1-(3,4- dlethyl-benzyl)-Z-
oxo-ethyll-amide




m xture was stirred overnight at RT. The reaction
m xture was evaporated down under reduced pressure,
stirred twice with tert- but;l/ll nmet hyl et her, suction
filtered and dried. Yield: 41.7 g (98 % of t heory) 99)
met hyI

(R)-3- (3, 4-di et hyl - phenyuC 2- T&f
ydro-1, 3-

/)

-(2-0x0-1,2,4,5-tetrah
o]

- car bony! Jlk anmi no} - prop

ionate The m xture of 41.7 g 0/ 153 )N methy|

(R)-2-am no-3-(3,4-diethyl-p en onate 800 nL
THE and 28 nL (0.161 m)l et hyI propyl am ne was
conmbined with 25.4 T and then 38.0 ¢

(0.155 nol) 3-

pi peridin-4-yfF- 118, -tetrahydro 1, 3-benzodi azepi n- 2-
one whil e ru\ an ice bath and refluxed for 3
h with stifripgn Th% reactlon m xture was then

extract ed h 800 nL 10%citric acid solution, three
times with 100 nL aliquots of water and 200 niL
saturated NaCl solution, dried and evaporated down
Prapdsed aed!ogedslprte&canmle 9i) diloth 400 g .8 DEreIH{R)- Bd6r4y‘) :

d'PQ}V'@h?%V'k%ﬂ%{%wo Priefyiretrahyqre-1.3-tgpg0diazeRins3 vl ¢ an

E@ﬁ@mé ‘ﬁcarbonyl&-ammo} propionic acid and 230 mg (1.09 mmol) 1-(4-
enzodi azepi n -'p1 peri di ne- 1-car bonyl] -am no}- prop

piperidio-4yireipgrazin- @ )ﬂ)@etmmomxl ) methyl

Yée?rghy(/gr%edjl et(lg}slo/ %%]é/orgr) 2-{[ 4- (2-o0x0-1, 2, 4, 5-

ESI-Rihenzqe+HpEBas 3-yl ) - p| per| di ne 1- carbonyl ] - am no} -
propi onat e I ssol-ved in mL was conbi ned with

HE
Re. 4 g (0.851 (ﬁﬁq:e) gel; DGMMGWM@AN%TIQ)& 4%€)in 300 nL

water while cooling with an ice bath and stirred 106

Example 16

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-1-(3,4-diethyl-benzyl)}-2-(3- dlmethylam:no piperidin-1-yi}-2-oxo-
~ ethyi]-amide

Prepared analogously to Example 9i) from 400 mg (0.81 mmol) {R)-3-(3,4-
diethyl-phenyl)-2-{[4-(2-ox0-1,2,4,5-tefrahydro-1,3-benzodiazepin-3-yl)-



overni ght at RT. The reaction m xture was evaporated
down under reduced pressure 300 nL water was added
and the mxture was extract'® three times with 200 niL
Et OAc. The aqueous phase was freed fromthe organic
sol vent . under reduced pressure and conbi ned with 500
PHReridingr 1acprianyil-amminp-prapianigacidand hef Mol A hemalk

e fornmed was suction filtered,
iRy PREBREE B [ Or Toe YOS et o g (94% of
Yididor y) 9n§so mg (33 % of theory)

ﬁ\f%loxo g%é(etrahydro-l, 3-benzodi azepi n- 3-yi ) - pi
Eéé i ne- +@Ar ylic
raci d-[(R) o%sﬂ)%méa @eﬁWMfl\h?@FNé@cfﬁHS 4rfi srg6ipyl ami no- pi

peridin- 1-yi)-2-o0oxo-ethyl]-am’de A m xture of 400 ny
(0.81 mmol ) (R)-3-(3, 4-diethyl-phenyl)-2-{[4-(2-0x0-

y >t etrahydro-1, 3-benzodi azepi n- 3-yl ) - pi peri di ne-
Ekﬂ@ﬁ%@%w ]-am no}- propionic acid, 280 ng (0.87 nmmol )
TBTU, 0.17 nmL (0.97 rmol) et hyI d| [ sopropyl am ne and 45
nL THE was stirred for then conbined with
443xgre-pheoy! Wlbyddoﬁﬁ ﬁ;ma:ﬁqiﬁevh)@memﬂm 1-garhexyiaaciy-

(G- O R BB TR pro B S BB M o

etiyifardidenL of a 15% K2CO8 sol ution and the organic

down under reduced pressure, the residue was

triturated with diisopropylethegs, suction filtered and

dried. Yield: 490 ng (41 %,0f t heoxy) ESI-NMS: (MrH)' 603
3

| ISh
o I/\N
O T

S

A mixture of 400 mg (1 ..04 mmol) (R)-2-amino-3-(3,4-diethyl-phenyi)-1-[4-(1-
methyl-piperidin-4-yl)-piperazin-1-yl}-propan-1-one, 205 mg (1.25 mmol) CDT,
0.2 mL (1.15 mmol) ethyldiisopropylamine and 50 mL THF was stirred for 1 h
while cooling with an ice bath and stirred for 1 h at RT, then combined with
270 mg (1.11 mmol} 5-phenyl-2-piperidin-4-yl-2,4-dihydro-[1,2,4]triazol-3-one
and refluxed for 4 h. The reaction mixture was evaporated down under
reduced pressure, the residue was combined with saturated NaHCO; solution:
and exhaustively extracted with DCM. The combined organic phases were
dried, evaporated down under reduced pressure and the residue was purified
by chromatography on silica gel. The product fractions were evaporated down
under reduced pressure, the residue was triturated with diisopropylether ,
suction filtered and dried.

Yield: 180 mg (27 % of theory)




Rf :0.61 (silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2)

Exarrpl e 10
4-(2-oxo0-1, 2,4, 5- tetrahydrd”.[ 3- benzodi azepi n- 3-yl) - pi

peddi ne-1 -carboxylic
R t hyl - benzyl ) - 2- 2- (4- per hyd
E%i S )('\}'ﬂ"'ﬁe‘?iﬁd:ﬁ 1 yl ;Ené%/hgu] ani de (107pge>r;a¥gda
R?nal ogousbmt(eméé@@plmznﬁmeéﬁ%pcﬂ@qa ®:{£18) Mol )

R -3-(3,4
di et hyl - phenyl) - 2- {[4 (2-oxo0-1, 2, 4,5-tetrahydro-1, 3-be
dj I X

y i opi onic acid and 180
ng (0. 99 nnDI) 1- plperld in-4-yl-azepan. Yield: 200
ng (38% of theory) ESI-Ms: (MtH) ' 657 Rf: 0.66
gel, DCM MeOH/ cyc/ NH3 70: 15: 15: 2) Exarrpl e 11
4 (2- oxo-1, 2 4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yi ) - pi
peddi ne-1 -carboxylic

4€(2+0:kﬂ{‘[ R)dﬂiydra-ZH-dumhhalimﬁqm)zpfibéﬁcﬂﬂélﬂ ¢arborylinydcidp§iR)yd

G e 2y i 10 Sl miney i b eIl VI-2-0x0-ethyl)-
3 ogously to Exanple 9i) from 400 ng (0.81 mmol)

£ 3-(3, 4-

diethyl-phenyl)-2-{[4-(2-oxo-1,2,4,5-tetrahydro-1,3-be
nzodi azepi n-3-yl) 108
pi peri di ne- 1- car bonyl ] - an1no}*b?opionic aci d and 200
ng (1.01 nmmol) 1- _ '
nmet hyl - 4- pi peri di n-4-yl - [1,4] epan. CHs

N/

QJL’Y S

QLT

Yield: (50 % of theory)
ESI-MS: (M+H)" 644
" R¢: 0.29 (silica ge!, DCM/MeOH/cyc/NH; 70:1'5:15_:2)'

Example 19

4-(2-oxo-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-carboxylic acid-
{(R)-1-(3,4-diethyl-benzyi)-2-[4-(1-methyl-piperidin-4-yl}-piperazin-1-yl]-2-oxo-
ethyl}-amide




Yield:12 mg (2 % of theory) ESI-Ms:(MtH)' 672 Rf :0.54
(silica gel, DCNYNEC}chc/N 70: 15: 15: 2) Exanple 12
4-(2-oxo-1, 2 4, 5- tetrahydr& , 3-benzodi azepin-3-yl)-p
peddi ne-1 -carboxylic
acid-[(R)-1-(3, 4-di et hyl - benzyh}CZ (1'-nmethyl-4,4"-bip
i peridinyl-1-yl)-2-o0xo0- | ]1-&m de Prepared
anal ogously to Exanpl e 9|) r 0O mg (0.81 mmol)
(R -3-(3, 4-
di et hyl - phenyl) 2-{[4-(2-oxo-
nzodi azepi n- 3-yl ) -
pi peri di ne- 1- carbonyl] an1no} pr \prlc acid and 260
ny (1.02 nmol ) y /ﬁ\&ﬁp perid i nyl.
25 3 f theory) JESI-Ms: (MrH)' 657 Rf
NBC}chc/NHB 70: 15: 15: 2)

CH
4, 5-t gt r 8hydt o- 1, 3- be

4-(2-o0xo0-1, 2, 4, 5Ht’§0ahydro-1, 3- benzodi azepi n-3-yl) - pi
peri di ne- 1- carboxyllc

aci d-{(R)-1-(3, 4-di et hyl - benzyl)-2-[4-(8-nethyl - 8-aza-
YRigyc! of 43 % o ¥do yyi)-

pl per azi ﬁ( 1-y ?@é rgo et hyl )-am de 109 CH3 Prepared
EShM-‘:‘ogous(IWi’db @danple 9i) from 400 ng (0.81 nmol)
r(R)-3-(3

Riji et hyl - p%ﬂé?%'cazg?'[ POMNSQHEYsN s 70 Bhgér o- 1, 3- be

nzodi azepi n- 3-yl ) -

Example 20

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-2-[4-(4-cyclopropylmethyl-piperazin-1-yl)-piperidin-1-yi]-1-(3,4-
diethyl-benzyl}-2-oxo-ethyl]-amide

.~ 20a) tert-butyl 4-(4-cyclopropylmethyl-piperazin-1-yl)-piperidine-
1-carboxylate '

1.26 g (20.0 mmol) sodium cyanoborohydride was added batchwise at RT to

a stirred mixture of 1.71 g (5.0 mmol) tert-butyl 4-piperazin-1-yl-piperidine-1-

carboxylate dihydrochioride, 0.75 mL (10.0 mmol) cyclopropanecarbaldehyde,

30 _mL EtOH and 20 mL MeOH and stirred overnight at RT. The reaction




pi peri di ne-1-carbonyl ] -am no} propi oni c acid and 320

mg (1.00 mmol ) 8- nethyl - Fperazin-l

-yl -8-aza- bi cycl o[ 3. 2. ]o& ane trihydrochl oride.

Yield: 160 ng (29 % of theory) ESI - M5: (M+H) + 684 Rf
m@gggrﬁg\ggé %hépl)c?rgte%eclidwn u: nd1 n'ayrb r%g&f |/3rNe|§§w'7eO 'thle5 'rels?duze) was taken
udirl Zatarded NGHES; éﬁhf‘éﬂwﬁa exfradel RREABpRERPWRh EORL: Phe

peri di ne- 1- car boxyl i
C@Bb@ep(q:uarlc ptaaae@W@fwnecﬂa@mrymazsp@ﬁuctzor( filtgreger azi n-

e\éq)qyp ﬂ%d%r bl ({fﬁl%‘l %helcee& PrésbireMHdSurdmed gy Eoithdh & ©f

cf(rB)na?ogﬁrﬁpHde@ttéWda@éleny|) 2-{[ 4- (2- oxo-
4,5-tetrahydro-1, 3- benzodlazepln 3-yl)-piperidine-

: Y'Fkbar bonyl 6@ 4ﬁ0"}0fﬁ|5‘|9@ﬁ{ oni ¢ acid, 320 mg (1.09 nmol)

0.97 nmol ) ethyl dii sopropyl am ne and 45
EM?QHE \/\é@l)stlr@red for 1 h at RT, then conbined with

310 ng (1 20 nnDI)

2l et s L e AP R E
52“?'5‘% 8@350 <‘rPéd %Por{ﬂksgtt%e S%Kﬁlbﬁcdfe’ﬂ%‘d .30 rﬂ?ﬁoﬂfterl-

utio the organi ¢ phase was dried
butyled ¢4 -gsoiopropyisethyihpipetayin et epipeiginetirdatboxylatk tedo0 mL

DEMFBIE Gaplito WiE arce tita Phidhs Feardion ThaUe ws Sape it 4

h &Y appr. aFI’@s@IQléﬁt Wé@eéllrﬁmgtébedndéﬂ m@éé prb@ﬁjréem@ wssidue
remai ning (260 ng) was di ssolved in

stiftedh wife dietad elfhﬁrt Bectiom fdiered and dﬂeﬁe pr esence of 50 ny
viefy:C (10% 8§tg (?Q /C of theory)

EI-MS: (M)" 223

20c) 4-~(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-2-[4-(4-cyclopropylmethyi-piperazin-1-yl)-piperidin-1-yl]-1-
(3,4-diethyl-benzyl)-2-oxo-ethyl]-amide

Prepared analogously to Example 9i) from 400 mg (0.81 mmol) (R)-3-(3,4-
diethyl-phenyi)-2-{[4-(2-oxo-1 2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-
piperidine-1-carbonyl]-amino}-propionic acid and 350 mg (0.62 mmol} 1- .
cyclopropylmethyl-4-piperidin-4-yl-piperazine tris-trifluoroacetate.

Yield: 100 mg (18 % of theory)

ESI-MS:  (M+H)" 698

Rr: 0.73 (silica gel, DCM/MeQOH/cyc/NH; 70:15:15:2)

Example 21

4-(2-ox0-1,2-dihydro-4 H-thieno[3,4-d]pyrimidin-3-yl}-piperidine-1-carboxylic
acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl}-piperazin-1-yl}-2-
oxo-ethyl}-amide




and 3 bar hydrogen pressure until the cal cul ated

vol unme of hydrogen had been taken up. The catal yst
was filtered off, the sol véft elininated under
reduced pressure and the residue purified by

chromat ography on silica gel. The product fractions
wer e evapor ated down under reduced pressure, the
residue was triturated with diyd sopropyl ether,
suction filtered and dri gg-—Yi eld: 110 ng (17 % of
theory) ESI-Ms: (MtH)' 644 0.50 (silica gel,
DCM MeOH/ cyc/ NH3 70: 15: 15: 2)

:15: 15: l e CH
4-(2-oxo-1, 2,4, 5-tetrahydro- benzg@episn-s-yl)-pi

peri di ne- 1-car boxylic o N
acid-[(R)-2-[4-(4- acetyl plperaQ yl')-piperidin-1-y
[]1-1-(3, 4-di et hyl - hyl]-am de 111

Prepared anal og Ex%npte 9i) from400 ng (0.81
mol ) (R)- @fg
di et hyl - phe é4 (2-oxo0-1, 2,4, 5- tetrahydro 1, 3-be

nzodi azepi n- 3-ylH) -
pi peri di ne- 1- car bonyl ] - am no} - propi oni ¢ -acid and 230
ng (1.09 nmmol) 1-(4-
Ei?érﬂéf;i& n-4-yl - pi perazin-1-yl)-ethanone. Yield: 280
% of theory) ESI-Ms: (MtH)' 686 Rf: 0.57
(silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2) Exarrpl e 16

4-3%—?)?@, mtg d]hygéé-gz-;(wér{p?g %dcf pyr%m%lnbgn%)ogllp%ﬁ ne—1 ca%o&yl?c
acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-
oxo-ethyl}-amide

H,C

Example 23

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyrrolidin-1-yl-piperidin-1-yl}-ethyi]-
amide




aci d-[(R)-1-(3, 4-di et hyl - benzyl) - 2- (3- di net hyl am no- pi
peridin-1-yl)-2-o0xo- ethyl ] ,8m de Prepared anal ogously
to Exanple 9i) from400rrg 81 nmmol) (R)-3-(3, 4-

di et hyl - phenyl )-2-{[ 4-(2-o0x0-1, 2,4, 5-tetrahydro-1, 3-be
nzodi azepi n-3-yl) 112 HO

pi peri di ne-1-carbonyl]-am -prédpionic acid and 130
ng (1.01 nmol) di net hyl - pi perindi - 3-yl - am ne.

Yield: 160 ng (33 % of theory) :(MH—I)' 603 Rf
:0.59 (silica gel, DCM MeOH cy 70: 5:2)
Exanple 17

4- (5- oxo- 3- phenyl - 4, 5-di hydro- 1, 2, 4 |azoI 1-yl) - pipe

ridine-1-carboxylic a
{(R-1-(3,4-dieth I-Q;EE%j) B- [ 4% (1- et hyl - pi peridin-4
-yl) - pi perazi n- 1fyl Nv2- - ethj?} amde ,CH3 A

m xture of 400 Ry (1,04 ol )

(R) - 2- ami no- & (374Ndi & hyl - phenyl ) - 1- [ 4- ( 1-

met hyl - pi peri d '-4Hyl)-piperazin-l-yl]-propan-l-one,
205 ng (1.25 mmol) CDT, 0.2 nL (1.15 mmol)

~ethyl dii sopropyl am ne and 50 nL THE was stirred for 1
Prepakiai leaatogelsiydo lxampde Si)donh 400 rag (0.81 immel) (Rp3-(8,4

ARy EEns VSR ITRoRs A es Rl G oM Rbin Byl - 5
pipefgineandafnyrsatindRoropidhic 286 ArRIFPE0 Ay (019¢ Mffdl )uRs

evapor at ed down under reduced pressure, the residue
pyEelidittiliiRerding: sat ur at ed NaHCOB sol uti on

Yield: 170 mg (33 % of theory)
ESI-MS: (M+H)" 629
Ry : 0.59 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 24

4-(5-oxo-4,5,7,8-tetrahydro-2-thia-4,6-diaza-azulen-6-y)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl}-2-[4-(1-methyl-piperidin-4-yl)-

piperazin-1-yl}-2-oxo-ethyl}-amide

Example 25



and exhaustively extracted with DCM The conbi ned
organi c phases were dried, evaporated down under
reduced pressure and the r &% due was purified by
chromat ography on silica gel. The product fractions

oAt A Y droaien g el Slesny EaDHdperdBgdri on
cérbbiﬁ‘b%idlwg)-qr %Seg-dle\(hﬁlﬁénziﬁ%sfiz?(ﬂr%éthgl Biperipeay)- 113
DIWWEW]E&OXM%W]GEWEIQS 2) The followi ng were

nmln 18

4- (2-oxo-1, 4-di hydro 2H-qU| nazol i n-3-yl) - pi peri di ne-1-
car boxylic acid-{(R)-1- H,C
(3,4-diethyl -benzyl)-2-[4d -rrethyl pi peri di n-4-y|)-pi
perazi n- 1-yl ] - 2- oxo- ethyI:}- aide Y|eld(50 % of
“theory) ESI-Ms: (MtH)' 644 Rf 29 |\?
gel , DCM MeOH cyc/ NH3 70: 15: 1°% pl e 19

in-3-yl)- p| pe

4- (2- oxo-1, 2-di hydr o- inigazo’
ridine-1- carboxyllc aC|d

{(R)-1-(3, 4-di et hy ﬁ\{£ nmet hyl - pi peridin-4
-yl) - pi perazi n- -2 ox yI} am de 114

4,

Example 26

4-(2-oxo-1 ,2,4,5-tetrahyd ro-thieno[2,3-d]-1,3-diazepin-3-yl}-piperidine-1-
carboxylic acid-{(R)}-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yi)- .

piperazin-1 -yI]-2-ox6—ethyI}-amide

H,C

Example 27

4-(2-ox0-1,4-dihydro-2H-thieno[2,3-d]pyrimidin-3-yl}-piperidine-1-carboxylic
acid-{(R)-1-(3,4-diethyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-
oxo-ethyl}-amide




Yield: (45 % of theory) ESI-Ms (MtH)' 681 Rf :0.20

(silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2) Exanple 20
4- (2-0x0-1, 2, 4, 5-t et r ahydr '°1, 3- benzodi azepi h- 3-yl ) - pi
peri di ne- 1- carboxylic _
acid-[(R)-2-[4-(4-cycIopropylﬂ%;hyl-piperazin-l-yl)-p
peridin-1-yl]-1-(3,4- d 3
iethyl-benzyl)-2-oxo-eth?¥i-s
4- (4-cycl opr opyl et hyl - pi per 2
1-carboxylate 1.26 g (20.0
cyanobor ohydri de was added bdtchwiserat RT to a
stirred mxture of 1.71 (5.0 N tért-butyl
4- pi perazi n-1-yl - pi N 4 _Harboxyl at e
di hydrochl ori de, 0.V5 (0. d mol )
cycl opropan Nde e, 30°nL EtOH and 20 nL MeOH
and stirred overnjght at RT. The reaction 115 m xture
was evapor at%ed Ho under reduced pressure, the
resi due was taken up in saturated NaHCC3 sol ution and
extracted erschopfend with Et OAc. The conbi ned
organi ¢ phases were dried over Na2SO4, suction

E , evaporated down under reduced pressure and
purified by colum chromat ography over silica gel.
Yield: 1.36g (84 %of theory) E-Ms (M' 323 20b)

4-12-oyc1cih4 diptetrbity tnd-1 8-Iperpexdiaciepind3-yl )-pperiding 1rearboxylic
is-trifl t at

adi AR (3,4 RS S y F5-2-[4-(4-ethyl-piperazin-1-yl)-piperidin-1-yi]-2-

oxo-ethyl}-amide

i de 20a) tert-butyl
Q- 1-yl) - pi pgridi ne-
sodifmN" " *

Prepared analogously to Example 9i) from 400 mg (0.81 mmol) (R)-3-(3,4-
- diethyl-phenyt)-2-{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carbonyl]-amino}-propionic acid and 550 mg (1.02 mmol} 1-ethyl-
4-piperidin-4-yi-piperazine-tris-trifluoroacetate.

Yield: 250 mg (46 % of theory)
ESI-MS: (M+H)" 672
Ry : 0.59 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 29



5.0 nL TFA was added dropwi se to the solution of 1.36

g (4.20 nmml ) tert- butyl
4 (4-cycl opropyl net hyl - pi pel?%m n-1-yl)-pi peridi ne-1-ca
rboxylate in 30 niL DCMvvhlle cooling with an ice bath

R 2eh B el oy hhpedbagRAn B DB Bresk P EO I

T T D SRR

220®-2by}-amide- oxo- 1,

1- carboxylic acid

[ (R)-2-[4-(4-cycl opropyl net hyh;
in-1-yl]-1- (3, 4-d i ethc b’
zyl)-2-oxo-ethyl]-amd e
Exanmple 9i) from 400 ng (O.
diethyl-phenyl)-2-{[4-(2-oxo
‘nzodi azepi n-3-yl ) -

pi peri di ne- 1-carbonyl ] - ng @gnlc acid and 350
ng (0.62 nmol) 1-

cycl opr opyl net pi er|FbI| np4-yl - pi perazi ne

tris-trifluorace ate Yi el d: 100 nmg (18 % of theory)
i 69 . 0.73 (silica gel,

XIF3 70 15: 15: 2) Exanrpl e 21

i perazin-1-yl)-piperid
n
d anal ogo ay to

4- (2-o0x0-1, 2-di hydro-4H-thieno[ 3,4-d]pyrimdin-3-yl)-p

I peridi ne- 1- car boxylic
eRsha ol o S PO SBRbo Beb f  mn L
diethyl-phenyl)-2-{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carbonyl]-amino}-propionic acid and 210 mg (0.99 mmol) 1-
isopropyl-4-piperidin-4-yl-piperazine.
Yield: 80 mg (14 % of theory)
ESI-MS: (M+H)" 686
Ry : 0.58 (silica gel, DCM/MeOH/cyc/NH3; 70:15:15:2)

Example 30

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-2-1,4"-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-oxo-ethyl}-amide

I )
)(1'?%{ P013be




N

- Yiglédi azep?%o g, {4

Exanpl e 22

4- (2- oxo-1, 4-di hydro- ZFLthlepo[S 2-d]lpyrimdin-3-yl)-p
i peridi ne-1-carboxylic
acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl - pi peri
di n-4-yl)-pi perazin-1-yl]-2- oxo-ethyl}-ani de Exanple
23

Pile;éaﬂe@maﬂog%uébyﬁo@fahﬁhy o)drokn 200 9Rg (1B RARALIN (R)-BL(B, AR

peri di ne- 1-car box

dwéhsd -Aheryl-£- {[%(&anéti’ﬁrlﬁ-tﬁéwiw90-2.3048@1@(&&69%304)r di n

Fﬁffé&iﬁ;%i{ﬁq%ﬁ@hﬁ@fﬁ% ARG T el TR

di et phenyl) j[odir‘tr(\ezor%(o 1,2,4,5-tetrahydro- 1, 3 be

ER) ] d| nagdppagpenyl | - am no} - propionic acid and 160
f - pyrrolidin-1-yl-piperidine. Yield:
R170 rTg (SGs%(eihca beb DOM/MNSOHIEYC/NE H0:1529:2%F @ 0. 59
(silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2) Exanple 24
4- (5-oxo0-4,5,7,8-tetrahydro-2-thia-4, 6-di aza- azul en- 6-

Exém-gm geridine-1- carboxylic

aci ) - 1- (3, 4-di et hyl - benzyl) -2-[4- (1- et hyl - pi peri
di n- 4 yI) pi perazi n-1-yl]-2-oxo-ethyl}-am de Exanpl e

4%5 -0X0-~ 1 2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic

acid-f(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyridin-4-yi-piperazin-1-yl}-ethyl}-

amide

Prepared analogouély to Example 9i) from 400 mg (0.81 mmol) {R)-3-(3,4-
diethyl-phenyl )-2-{[4-(2-0)(0-1 ,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-
piperidine-1-carbonyl]-amino}-propionic acid and 170 mg (1.04 mmol) 1-
pyridin-4-yl-piperazine.

Yield: 150 mg (29 % of theory)
ESI-MS: (M+H)" 638
Rs: 0.56 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 32



4-(2-0x0-1,2,4,5-tetrahydro-thieno[ 3, 2-d] -1, 3-di azepin
-3-yl)-piperidine-1- car box%%

acid-{(R)-1-(3, 4-di et hyl yl)-2-[4-(1- et hyl - pi peri
di n-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-am de Exanple

432 905k gH5- ety dre 3iRgrrastiazqring v Bipgdine3-GrRou

ac@ [YF?))-‘i-Ea Ki’ﬁchéeﬁ'\'yflﬁerJrzyl%‘fI 528294{3 4? 5 6-tetrah dro-2H—4 4' -bipyridinyl-
- di et -benzyl) - hyl - pi per i

1d4I)rethy Eb‘ﬂld@l per azi n- 1- yI] 2- 0X0- et hyI} am de Exanpl e

4-(2-oxo-1,4-d|hydro-ZFLthleno[2,3-d]pyr|n1d|n-3-y|)-p
I peridine-1-carboxylic H,C

aci d-{(R)-1-(3, 4-di et hyl - benz [ 4- (1- et hyl - pi peri
di n-4-yl) - pi perazin-1-yl]- 22 OXo- thyl}-am de H
Exanpl e 28
4-(2-oxo-1,2,4,5-tetrahydro-1, nzodijazepi n-3-yl)-p
peri di ne- 1- carboxyllc o X
acid-{(R)-1-(3,4-diethyl-b nzyi)- -[ 4F (4- et hyl - pi peraz
in-1-yl)-piperdin-1-y A" ONO- -am de Prepared
anal ogously to aqpl £ ) fromax00 ng (0.81 mmol)

(R -3-(3, 4-
di et hyl - pheny
nzodi azepi n- Y
pi peri di ne- 1- carbonyl] am no} - propionic acid and 550
ng (1.02 nmol ) 1 -ethyl- 4- pi peridin-4-yl-pi perazi

PiRabH fnalRepUsATo ERaRiple § 5o 400 ng%.é‘Pm%&)%&)%-(aA-
diethyl-phenyl)-2-{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

2- li,[Lﬁ»O(Z oxo-1, 2,4,5-tetrahydro-1, 3-be

piperidine-1-carbonyl]-amino}-propionic acid and 170 mg (1.04 mmol)
- 1,2,3,4,5,6-hexahydro-[4,4"bipyridinyl.

Yield: 280 mg (54 % of theory)

. ESIMS: (M+H)" 637

Ry : 0.62 (silica gel, DCM/MeOH/cyc/NHz 70:15:15:2)

Example 33

4-{2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-1-(3,4-diethyl-benzyl)-2-(4,4-difluoro-1,4'-bipiperidinyl-1'-yl}-2-oxo-
ethyl]-amide




Rf : 0.59 (silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2)
Exanple 29 120
4-(2-oxo-1,2,4,5-tetrahydrdgﬁ,3-benzodiazepin-3-y|)-p
peri di ne- 1- carboxylic

aci d-{(R)-1-(3, 4-diethyl -benzyl):2-[4-(4-isopropyl -pip
erazin-l-yl)-piperidin-l-ﬁu;- #0xo0-et hyl }-am de CH
CNXCH3 N Prepared anal ogo@sl y t g Exanple 9i) from 400
ng (0.81 mol) (R)-3-(3, 4- 4!§> F

di et hyl - phenyl ) -2-{[ 4- (2- oxo- 1 4, 5-tetr dro-1, 3-be
nzodi azepi n- 3-yl ) - N -

pi peri di ne- 1- car bonyl ] - amono}g- pr@ c acid and 210
my (0.99 nmol) 1- is NA"-\FH/N d
i n-4-yl-piperazi n e| Yilel di80 (14 % of theory)

ESI - MS: (M+H) © 68 ~0759 (silica gel,
DCM MeOH/ cyc 70:15:15: 2) Exanple 30

4-(2-o0x0-1, % f'et Pahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- csoxyl i c
acid-[(R-2-1,4"-bipiperidinyl-I"-yl-1-(3, 4-diethyl-be
nzyl)-2-oxo-ethyl]-am de 121 Prepared anal ogously to
3&appHeertiy)-4 f4-diffud@e] o] b{pp&idimyiol ) (R) - 3- (3, 4-
UREGe Ditideen ingephble's hiiSors .9'(25.6 fm8 b8y °°
[1,4']bipiperidinyl-4-one and 60 miL. DCM was combined with stirring at RT
with a solution of 7.8 mL (42.4 mmol) [bis-(2-methoxyethyl)-amino]-sulphur
trifluoride in 40 mL DCM and then with 0.3 mL EtOH. The reaction mixture
was stirred overnight, a further 15.6 mL [bis-(2-methoxyethyl}-amino]-sulphur
trifluoride and 0.6 mL EtOH were added and the mixture was stirred for 24 h.
The reaction mixture was then combined with saturated NaHCO3 solution,
exhaustively extracted with DCM, dried and freed from the organic solvent

under reduced pressure. The residue was purified by chromatography on

silica gel.

Yield: 2.8 g (38 % of theory)

ESI-MS: (M+H)" 285

Rs: 0.50 (silica gel, DCM/MeOH/NH3; 90:10:1)

33b) 4,4-difluoro-[1,4"bipiperidinyl

A solution of 2.8 g (8.5 mmol) 1'-benzyl-4,4-difluoro-[1,4bipiperidinyl in 300
mL MeOH was hydrogenated in the presence of 1.2 g Pd/ C (10%) at 50 °C
and 50 psi hydrogen pressure with the addition of a few drops of 1 M HCI
until the calculated volume of hydrogen had been taken up. The catalyst was
filtered off and the filtrate was evaporated down under reduced pressure. The
residue was triturated with diisopropylether, suction filtered and dried.

Yield: 0.56 g (29 % of theory)

ESI-MS: (M+H)* 204

Rs: - 0.10 (silica gel, DCM/MeOH/NH3; 90:10:1)




pi peri di ne-1-carbonyl ] -am no}-propionic acid and 170
mg (1.01 mol) [1,4' ]blplperldlnyl Yield: 230 ng (44
% of theory) ESI-Ms: (N%FD 4643 Rf : 0.59 (silica
gel, DCM MeOH cyc/ NH3 70: 15: 15: 2) Exanple 31
4-(2-o0xo0-1, 2,4,

5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi peri di ne-1-carb

éS)V| 4-‘(2 oxo-1,2,4,5- tetra dro 1 3 benzodlazepin 32/!) plpendlne -1-
aC| enzyl ) - 2- 0xo- di n- 4-

pc@"ga&illqaqd&(ﬁ) Te aw%d]ethﬂrhemyweﬁafi@dlmn dgousl y

d e%@[ﬂ%ﬁﬁlﬂ;‘/ ){";Qﬁxg’ kel % Trgl et rR;mS/dﬁg i_s be

Pr‘é’;mieaéﬂﬂld@oﬁswtb Exampie 91) from 400 mg (0.81 mmol) (R)d3 (3,4~

di ne- i alnpromnlc acid and 170
Ry Phenyinaoll{-(-oxpysd 4 dreiehygio- he-prszesiazesin Syl

oo 2t e N 20 b o et ios s 3°

- difl@@ro-{1,4"bipiperidinyi.

4 2- 0XO0- trahydro-1, 3- benzodi azepi n- 3-yl ) - pi
i di ne-iz%ﬁlgoé)?y ahgo
[(R)p;h i- et hyl - benzyl)-2-oxo-2-(3,4, 5 6-tetr
ESFJMBroZ ﬂ?%rgi yridinyl- 1-yl)-ethyl]-am de
RPr epar ed @.65I(s@oa|gey DGMBteHlaycilbl; f100th:482) g (0. 81
mmol ) (R)-3-(3, 4-

Example 34
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic

acid-[(R)-1-(3,4-diethyl-benzyl)-2-(4-morpholin-4-yl-piperidin-1-yl}-2-oxo-
ethyl}-amide

Prepared analogously to Example 9i) from 400 mg (0.81 mmol) (R)-3-(3,4-
diethyl-phenyl)-2-{[4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidine-1-carbonyl}-amino}-propionic acid and 170 mg (1.00 mmol) 4-
piperidin-4-yl-morpholine.

Yield: 330 mg (63 % of theory)

ESI-MS: (M+H)" 645

.Rf: 0.62 (silica gel, DCM/MeOH/cyc/NH3 70:.1 5:15:2)



dlethyl phenyl) 2- {[4 (2 oxo-1, 2, 4, 5- tetrahydro 1, 3- be

nzodi azepi n- 3-yl ) -

pi peri di ne- 1- car bonyl ] - an1ﬁ%6 propionic acid and 170

ng (1.04 mol)

4. 5 6-hexahydro-[4,4..]1bipyridinyl. Yield: 280

Thg follgdini we EapcpiahahBy’ 657 & V' G 65

(silica gel, DCM MeCH cyc/ NH3 70: 15:15:2) Exanple 33

4-(2-0x0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
E i3®- 1- car boxylic

acid-[(R)-l-(3,4-diethyl-benzyl)-2-(4,4-dif|uoro-1,4'-

bi pi peridinyl-1"-yl)-2-0xo0- ethyl]-am de 123 33a)
4-12-okenzIM; Eﬂ-tetradwﬂfdw BObérizoﬁ'ldﬂélpm B@‘)Lpip@r}’dlnélﬂd@rb@xyllc

2 DR U 3 BRI Rara -t Av aioeian D toarBz ek s

ok th stirring at RT with a solution of 7.8
m%ﬁ%ﬁb}m) [ bi s- ( 2- et hoxyet hyl ) - ani no] - sul phur

trifluoride 1n 40. nL DCM and then with 0.3 nL Et CH
The reaction mxture was stirred overnight, a further
15.6 nlL [bis-(2-nethoxyeth I)-Ha i no] - sul phur
trifluoride and 0.6 niL E added and the m xture
was stirred for 24 h. The r ion m xture was then
conbi ned wth saturated Na ol ut i on;"N"exhaustively

extracted with DCM- dried an d firomt he organic
sol vent under reduced pPessure(:\ﬁE rési due was

purified by chr orrat/@p&%rq%m;i‘l gel .
: N
NAO
H

Yield: 7 % of theory
ESI-MS: (M+H)" 872
Rs: 0.60 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 36

4-(2-ox0-1,2,4,5-tetrahydro-1 ,3—benzodiazepin-3-yl)—piper'idine~1'~carboxylic
acid [(R)-2-(4-diethylaminomethyl-piperidin-1-yl)-1-(3,4-diethyl-benzyl)-2-oxo-
ethyll-amide




2.8 g (38 %of theory) Yield: ESI-Ms: (MH) + 295
Rf:0.50 (silica gel, DCM MeOH NH3 90: 10: 1) 33b)
4,4-difluoro-[1,4']bipi perilaﬁ5 nyl A solution of 2.8 g
(9.5 mmol ) 1'-benzyl -4, 4-difluoro-[1,4']bipiperidinyl
in 300 nmL MeOH was hydr ogenat in the presence of
1.2 g Pd/ C (10% at 50 C, and 30\ psi hydrogen
pressure with the addition?*0of \a ffew drops of 1 M HC
until the cal cul ated vol une of dr ogen had been taken
up. The catalyst was filtered and the filtrate
was evapor ated down under redyced pre £~ _The
residue was triturated witjn dii sapropyl k\her, suction

filtered and dried. Vi 7Oy % of\.t heory)

ESI - MS: (MtH) ' 204 Rf/\@p (Silira gel, DCM MeOH NH3
90:10:1) 124 33€) N

4- (2-0xo0-1, 244 5-t9}t§rahydr 0- 1, 3-benzodi azepi n- 3-yl ) - pi
peri di ne- 1- Nyl [

aci d-[ (R) - 1- (374- ti et hyl - benzyl ) - 2- (4, 4-di f | uor o- 1, 4'
bi pi peri di nyl-1"-yl)-2 -oxo-ethyl ]-amd e
Prepared anal ogously to Exanple 9i) from 400 ng (0. 81
Yieldl ) (R) 13% 8f theory

E%_mgeg&ﬁﬂéi%@% {[4-(2-0x0-1, 2, 4,5-tetrahydro-1, 3-be

Rpi peri di n@.‘c‘:ﬂ)‘(§ﬂib@%@l{|[}Cl6!ﬂ\iﬂé’©}-l1c§fcﬂw-lg_f?i()§151.@:5.(2)3”(1 200
my (0.98 nmmol) 4,4- difluoro-[1,4']Dbipiperidinyl.

Example 37

4-(2-0x0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-pipéridine-1 -carboxylic
acid {(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl}-[1,4]diazepan-1-
yl]-2-oxo-ethyl}-amide

Ko

'e

Yield: 59 % of theory
. ESI-MS: (M+H)* 672
Rs: 0.45 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

Example 38



Yield: 270 my (49 %of theory) ESI-MS (MH)' 679 Rf
. 0.65 (silica gel, DCM l\/bg:y cyc/ NH3 70:15:15: 2)
Exanpl e 34
4-(2-oxo-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
id
B2 BRI Srbsnspeiezop 5D PReT R rsethopic,
azﬁzﬁmgosz*ﬁ%ﬂa@%)ﬁw et e

oxqaythy teanide

nzodi azepi n- 3-yi) -

pi peri di ne- 1- car bonyl ] - am no} - ﬂFcopi onic acid and 170
ng (1.00 mol) 4- piperi dHe4 pr phol i ne. Yi el d:
330 ng (63 % of theory) ESI-NS{(MH' 645 Rf : 0.62
(silica gel, DCM MeOH cyc/ NH3 15:15:2) 125 The
foll ow ng were obtained accordiagly: Exanple 35
4-(2-0x0-1,2,4,5-tet rahydbo- 3- benzodi azepi n- 3-yi ) - pi
peddi ne-1 -carboxyl i c [ d

{(R)-1-(3, 4-di et hyl - @—elﬂhle-m peridi n- 4-
yl) - pi perazin-1- L xo'é }- anmi de—i el d: 7 % of

t heory
| Ao
H

Yield: 33 % of theory
ESI-MS: (M+H)" 830
Rs: 0.53 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 39

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid [(R)-1-(3,4-diethyl-benzyl)-2-oxo0-2-(3-piperidin-1-yl-azetidin-1-yi)-ethyl}-

amide

Yield: 42 % of theory
ESI-MS: (M+H)" 630




ESI-MS: (MFH)' 672 Rf : 0.60 (silica gel,

DCM MeOH/ cyc/ NH3 70: 15: 15: 2% Exanpl e 36

4-(2-oxo0-1, 2,4, 5- tetrahydr d?8, 3- benzodi azepi n-3-yi)-pi
peddi ne-1 -carboxylic acid

R -2-(4 e ri.di 1-(3, 4-di
t(hyl benQyO)e%%ﬁﬂg] WW%EDE%)@ Hy 1]%3{5515 % of
theory ESI-Ms: (M-H)' 645 :0.60 (silica gel,

DCM MeOH/ cyc/ NH3 70: 15: 15: 2) Exanpl e 37
Ezampleo40- 1, 2, 4, 5-t et rahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- carboxyllc acid

{(R)-1-(3, 4-di et hyl -benzyl )-2-[4-(1-methyl - pi peridin-4
4=(2loxdk 1,24, Sitezsano-d;3- Mbﬂmzé’dn@z%n@ts ﬁum@-msﬂb@x A1
0})01‘ theory ESI-I\/S(MF ggﬂjgrpé y
agid\f R OB, éﬂﬁmmebwyﬂﬁ-pgoﬁ(mw@ éa/ @zetldm 1-yl)-ethyl]-
affide&- 0x0- 1,2, 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) - pi
peri di ne-1-carboxylic acid

T(R-1I-(3, 4-di et hyT-benzyl )-2-] 3- (4- net hyl - pi per azi n- 1
-yl)-azetidin-1-yl]-2- oxo-ethyl L-Cam' de o
3

H,C

Cglgiu*p&@

Yield: 49 % of theory
ESI-MS: (M+H)" 601
R : 0.70 (sitica gel, DCM/MeOH/cyc/NHz 70:15:15:2)

Examgle 41

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid [(R)-2-(3-diethylamino-azetidin-1-yl)-1-(3,4-diethyl- benzyl) -2-0x0-ethyl]-

amide




N Yield:33 %of theory ESI-MS: (MH)' 630 Rf :0.53
(silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2) Exarrpl e 39
4-(2-oxo-1, 2 4, 5- tetrahydr62-1 3- benzodi azepi n- 3-yl) - pi
peri di ne-1-carboxylic acid

[ (R)-1-(3, 4-di et hyl - benzyl) - 2- 0X0- 2-(3-piperidin-1-yl -
azetidin-1-yl)-ethyl]- am H-N*NO | LJ I NO
Yield: 42 % of theory ESI- M5 H) +/ 630 128 Rf .0.70
(silica gel, DCM MeOH cyc/ NH3 7:15: 2) Exanple 40
4-(2-o0x0-1,2,4,5-tetrahydro-1, 3c behzodi azepi n- 3-yl ) - pi
peridi ne-1-carboxylic acid

[ (R -1-(3,4-diethyl benzyl)02 0x0-2-(3-p rroI|d|n1yI
-azetidin-1-yl)-et hyI/]@quLt@/\”,Ni}N

a e

Yield: 29 % of theory
ESI-MS: (M+H)" 603
R¢: 0.79 (silica gel, DCM/MeQH/cyc/NH3 70:15:15:2)

Example 42

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid {(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-{4-[4-(2,2,2-trifluoro-acetyl}-phenyl]-
piperazin-1-yl}-ethyl)-amide

/ \ O

£
/Ol . H/\IT—N " CF
N

Yield: 78 % of theory
ESI-MS: (M+H)" 733
Ry : 0.20 (silica gel, EtOAc)

Example 43



Yield:49 % of theory ESI-Ms: (MH)' 601 Rf :0.70

(silica gel, DCMI\/EC]—chc/N 70: 15: 15: 2) Exanple 41
4-(2-oxo-1, 2 4, 5- tetrahydrc} , 3-benzodi azepi n- 3-yl ) - pi
perldlne 1- carboxyllc acid

AeRor S A S hEREdiSa g aibsidot camBkyy
a%@”ﬁﬁl Q%l'&ethggﬁeﬂyl) BLo%8- 2(-@11 Eé(béﬁ'dzﬁﬂi gl piperazin-1-yl)-ethyl]-

OH/ cyc/ NH3 70:15: 15: 2)
amud@ oxo-1, 2,4, 5- tetrahydro 1, 3- benzod| azepin-3-yl)-pi
ci-d

((R)-1-(3, 4-di et hyl -benzyl)-2-oxo0-2-{4-[4-(2,2,2-trifl
uor o- acetyl)-phenyl]- pi perazmeyI} et hyI) am de
Yield: 78 % of theory ESInpE yH) + 733 : 0.20

(silica gel, EtQAc) Exanpl e 4
nzoi@mn 3-yl) - pi

4-(2-oxo-1,2 4,5-tetrahydro-1,
peridi ne- 1-carboxylic
o

o

Prepared analogously to Example 14) from 500 mg (1.02 mmol) (R)-3-(3.4-
diethyl-phenyl)-2-{[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-
piperidine-1-carbonyl}-amino}-propionic acid and 720 mg (1.20 mmol) 1-(1-
benzyl-piperidin-4-yl)-piperazine-tris-trifluoroacetate.

Yield: 160 mg (25 % of theory)

ESI-MS: (M+H)" 644

Rs: 0.36 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 44

4-(2-0xo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid [(R)-1-(3-aminomethyl-benzylcarbamoyl)-2-(3,4-diethyl-phenyl)-ethyl]-

amide




acid

[(R -1-(3, 4-di et hyl -benzyl ) -2-o0xo0-2-(4-pi peridin-4-yl -
pi perazin-1-yl)-ethyl]- a e Prepared anal ogously to
Exanple 14) from 500 ng (1.02 mmol) (R)-3-(3, 4-

di et hyl - phenyl ) -2-{[ 4- ( 2- oxo- JH g 4, 5-tetrahydro-1, 3-be
nzodi azepi n- 3-yl ) - o 3
pi peri di ne- 1- car bonyl ] - arftHoN
ng (1.20 mml) 1-(1- benzyl -
n-4-yl)-piperazi ne-tris-tri oacetate. Yield: 160
nmy (25 %of theory) ESI-Ms: AMH)' 644 Rf : 0. 36
‘(silica gel, DCM MeOH cydy NH3 7Q4 15: 2) Exanpl e 44
4-(2-0x0-1,2,4,5-tet 4}% xzefPin- 3-yl) - pi
peddi ne-1 -car boxyl i|c ci S

[ (R) - 1-(3-am nonetNty enzyl car banoyl ) - 2- ( 3, 4-di et hyl -

pionic acid and 720
ridii

phenyl ) -eth - ani.de 131 NH2 A mixture of 500 ngy
(1.02 mmol --( , 4-di et hyl - phenyl ) - 2-{[ 4- ( 2- oxo0-
1!2!4’

5-tetrahydro- 1, 3-benzodi azepi n-3-yl ) - pi peridine-1-carb
onyl]-am no}- propionic acid, 350 ng (1.09 nmol) TBTU,
A mistuné of 208 nn©l.§2 atnhgl) (R)-3¢PAetigtryirphenyd jra-{ie (2voxa-HE

ST ol b SIS o
ophTaBal Sang 6 i) ORI ELamer R The
et&t?iéi%&ﬂmnylaﬂﬂm@amé é5un AHEOwas stised Krdds at RT, then
combined with 290 mg (1.23 mmol) ferf-butyl (3-aminomethyl-benzyl)-
carbaminate and 5 mL DMF and stirred overnight. The reéction mixture was
diluted by the addition of 30 mL EtOAc and extracted with 30 mL 15% K>COs
solution. The organic phase was dried, evaporated down under reduced
pressure and the residue puriﬁed by chromatography on silica gel. The
intermediate product fractions were evaporated down, the residue remaining
{600 mg) was combined with 20 mL DCM and 1.5 mL (19.6 mmol} TFA and
stirred overnight. Then the reaction mixture was poured onto 60 mL 15%
K2COjs solution, the organic phase was separated off, dried and evaporated
down under reduced pressure. The residue remaining was purified by
chromatography on silica gel. The product fractions were evaporated down
under reduced pressure, the residue was triturated with diisopropylether,
suction filtered and dried.

Yield: 90 mg (15 % of theory)

ESI-MS: (M+H)" 611

Ry: 0.55 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)



solution. The organi c phase was dried, evaporated down
under reduced pressure angrihe residue purified by
chromat ography on silica g P2 The internediate
product fractions were evaporated down, the residue
gahén n’%b éGOO was conbi nﬁ Wi t h 20I mL. DCM and
Wiy e SHEAreREPaLe ﬁ"é‘!PQR/\é? W ght. Then
the reaction mxture was poured onto 60 nL 15% K2CQO3
sol ution, the organic phase was separated off, dried
orated down under reduced pressure. The
residue remaining was purified by chronmatography on
silica gel. The product fractions were evaporated down
4yRasio-1 emmmy@S@U@beﬁitﬁilazé‘puﬁi@ajl)t\p@ehdlhéw-@ém@xyllc

B

;I'hé fol |l ow ng conpounds wer e prepared anal ogousl y:

Exanpl e 45

4-(2-o0x0-1,2,4,5-tetrahydio
peddi ne-1 -carboxylic acid
[ (R) -1-(5-am no-pentyl car bang
)-ethyl]-am de Yield:48 % of pheory ESI-Ms: (MrH) + 577
Rf :0.33 (silica gel, DCM M@ CI_YCINI—B 70:15:15:2) 133

,Q JJ\N/'\”/N\/\/\/NH
a s

Yield: 48 % of theory
ESI-MS: (M+H)* 577
Rs: 0.33 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

H,C
L, 3- benzodi azepi n-3-yi ) - pi

2- (3, 4-di et hyl - phenyl




The foll ow ng conmpounds may be prepared anal ogously:
Exanpl e 46

4-(2-oxo0-1, 2,4, 5- tetrahydr6 1, 3- benzodi azepi n- 3-yl) - pi
peri di ne- 1-carboxylic acid-

ThétfR%ﬂlﬁ}‘f ™ ?"@“@B@gﬁﬁ%@%ﬁ gapq%a}ecg al(uglogous 3} hyl-phenyl)

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- carboxylic acid-

3, 4-di et hyl - phenyl ) - 1- (5- net hyl am no- pentyl car

banoyl )-ethyl]- am de Exanple 48 134
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
4w2xo|xdx1n24l5-mh9md 13- b@rmadlazepm-S-yl) p]pendlne 1-carboxyhc
5(12( [4-(4-ne pi perazin- C}(L n-1-yl]-2-
- agsol(F)- 05(4@n7mg bmﬂsalmwd) 4r3,4-diethyl- phenyl)-ethyll-amlde

2-acetyl am no- 2- (5, 6, 7, 8-t etrahydr o- napht hal en- 2-yl net
hyl)- malonate 19 nL 6 M NaOH (Hld4 mmol ) were added
dropwi se to a stirred sol we of) 38.5 g (106.5 nmol)
di et hyl

2-acetyl am no-2-(5,6,7,8-tetr o- napht hal en- 2-
yl met hyl ) -mal onate in 250 niL . The reaction
m xture was stirred overm ght at t he sol vent was

el i m nat ed under reduc d ssur w resi due was
taken up in 250 niL wgf e /E}I Fi and, cool i ng
wWth the ice bath wer e added, the
precipitate wag Sgﬁsl on fi I tered, suspended tw ce

oof water, suction filtered and

Example 47

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylic
acid- [(R)-2-(3,4-diethyl-phenyl)-1-(5-methylamino-pentylcarbamoyl)-ethyl]-
amide

Example 48



Yield:30.1 g (85 %of theory) ESI-Ms (MtH)' 334

Rf:0.08 (silica gel, DCM MeOH NH3 90: 10: 1) 48b) et hyl

2-acet yl ani no- 3- (5, 6, 7, 8-t &% ahydr o- napht hal en-2-yi ) -p

ropionate A mxture of 29.2 g (87.6 mml) nonoet hyl
acet

4RGeS bEAosAzRpIT S RIRSF SngracabeYiE

. | | . AL h I 1 _ 1 e
A e ey iitagh e e IR R o6 T 8
tednahpdicanaghthalen-Arpideathylpathydemidessure. Yiel d: 22.1 ¢

0 . 1 . - -

gel, DCM MeOH/ cyc/ NH3 70:15:15:2) 135 48c) ethyl

(R) - 2-acetyl am no- 3-(5, 6, 7, 8-t ety ahydr o- napht hal en- 2-y
| )- propionate 20 nL Al cal ase L FG (Novozynes A/'S;
DK 2880 Bagsvaerd) were added 0 a solution of 28.3 ¢

(159 nmol ) di sodi um hydrogen hat erd~i\n;pdrat e in
af-/37 C land|by the

500 nL water at a tenperature

addi tion of sodi um di hydrggen/ph Na\MLe pH was
adjusted to 7.5. Then 22.79\89 '76i§3§1ﬂ) et hyl
2-acetylam no-3-(5, (6, N7, 8Nt et a ro-na phtha

| en-2-yl) - propi tg@sso‘ﬂve in 130 nL acetone was
added dropwi se /at ﬂ; with stirring. The pH value of
the reactio tu was kept in the range frompH 7.4
to pH 7.6 eﬂadgition of 1 M NaOH. After the
addi ti on had ended the m xture was

48a) monoethyl 2-acetylamino-2-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-
malonate
19 mL 6 M NaOH (114 mmol) were added dropwise to a stirred solution of
38.5 g (106.5 mmol) diethyl 2-acetylamino-2-(5,6,7,8-tetrahydro-naphthalen-2-
ylimethyl)}-malonate in 250 mL EtOH. The reaction mixture was stired
-overnight at RT, the solvent was eliminated under reduced pressure and the
residue was taken up in 250 mL water. With Stirring and cooling with the ice
bath 120 mL 1 M HCI were added, the precipitate was suction filtered,
suspended twice with 100 mL aliquots of water, suction filtered and dried.

Yield:  30.1 g (85 % of theory)
ESI-MS:  (M+H)" 334
Rf: 0.08 (silica gel, DCM/MeOH/NH; 90:10:1)

48b) ethyl 2-acetylamino-3-(5,6,7,8-tetrahydro-naphthalen-2-yl}-propionate
. A mixture of 29.2 g (87.6 mmol) monoethyl 2-acetylamino-2-(5,6,7,8-

- tetrahydro-naphthalen-2-ylmethyl)-malonate and 400 mL toluene was refluxed
for 5 h. The reaction mixture was then washed with 1 M NaOH and water,
dried and evaporated down under reduced pressure.

Yield: 22.1 g (87 % of theory)

ESI-MS: (M+H)" 290

R:: 0.40 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)




stirred for 3 h at 37 C and overnight at RT. The
reaction mxture was extracted three tines with
tert-butyl net hyl et her, t he l'¥onbi ned organic extracts
were washed with 15% K2CO3 sol ution, dried and

evapor ated down under reduced pressure. Yield: 10.3 ¢
(47 %of theory) ESI-Ms: (MHH)' 290 Rf : 0.75 (silica

ﬁﬁ%r ChbayRiG.o08; éﬁsltétréhy&% VaritRaleR 2-f)- 7%

[HPLC nm el uan n -

hexa@f@PXOHEt@ﬂ 90 10)] 48d)
(R)-2-am no-3-(5, 6,7, 8-tetrahydro- napht ha
Ien2y|) propionic acid A mxture of 10.0 g (34.6

207! )\Ic@té&\dz 4®FG -(Ne9bH/mes AB; DK QB@OB%SUQE@W&@%dded '
napht hal en- ropi onat e and 120 ni

: tq%ﬁoluﬂ@a of #8. égm g&mnofa disediusn hﬁdm@ﬂ@hﬂél@h@’@dlwgﬁw in
S0 BN G5 A e B U 3 S el B 4

diMyerodiel.phogph&te the pH whe Qd};@st@ﬂlows Thetrip2.23 07630 mmol)
0. 10 gsili_casqel DCM MeOH/ cyc/ NH3 70: 15: 15: 2) 48e)
etgyl,gnac tylamino-3-(5,8,7 8-tetrahydro naphthalen-2-yl)-propiohate

dlﬁﬁlv@? ﬁ-l‘l\ﬁ'@nﬁ.t é?eé@n% w%stla%‘éi%?'ﬁggwlﬁﬁoaﬂ?;ﬁ?h@ Sl strfing Prr:

pl(l Rph@- afrtha oedctich, réixiyre-viast kegi yrl the rasgltfracheht 7.4 topH 7.6
[ d 150 ni. E wa nmbi.ned with
oia AT MENESHT T (e Rodion hed phipaane duikire s
stiffed foF 8 8835 ¢ ahBhvefiight 4t RBVAROFICREN A9¥lire was
extracted three times with tert-butylmethylether, the combined organic
extracts were washed with 15% K>CO3 solution, dried and evaporated down

under reduced pressure.

Yield: 10.3 g (47 % of theory)
ESI-MS: (M+H)" 290
Ry : ~ 0.75 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

ee value: 99.8 % [HPLC (Chiralpak AD, 10 um, 4,6 x 250 mm; eluant: n-
hexane / EtOH 90:10)]

48d) (R)-2-amino-3-(5,6,7,8-tetrahydro-naphthalen-2-yl)}-propionic acid

A mixture of 10.0 g (34.6 mmot) ethyl (R)-2-acetylamino-3-(5,6,7,8-tetrahydro-
naphthalen-2-yl)-propionate and 120 mL 6 M HCI was refluxed for 3 h. The
reaction mixture was cooled in the ice bath, the precipitate was suction

filtered, washed with water and diisopropylether and dried.

Yield: 8.4 g (95 % of theory)
ESI-MS: (M+H)* 220
Ry : 0.10 (silica gel, DCM/MeOH/cyc/NHz 70:15:15:2)

48e) ethyl (R)-2-amino-3-(5,8,7,8-tetrahydro-naphthalen-2-yi)-propionate
A mixture of 3.7 g (14.5 mmol) (R)-2-amino-3-(5,6,7,8-tetrahydro-naphthalen-
2-yl)-propionic acid and 150 mL EtOH was combined with 50 mL ethanolic




under reduced pressure and the residue was taken up in
DCM The organic solution ?@s washed w th 15% K2CO3
solution, dried and evaporaied down under reduced
pressure. Yield: 3.3 g (92 %of theory) ESI-M

HW silgr% P’[fm?ggte% txtllj}ec\%ag S{n‘red)%\lﬂ é\ﬁ %‘ya%%tgld—%own
Uﬁ@f"l’éd{lééﬁ peseue dndit fesideienady tiken Lip3n OO The oegrrie
SQJP%;@F waseashedavilb h9 e KelrPneglution sdeed apd exaperRias doWa
R el eFhyl (R~ 2-am no- 3 (5.6, 7.6
Yiehd:r ahydr©3rga(92t%ajfehe@-yyl )-propionate and 1.25 g (7.6

CETYN, IR 2l 10 121 e bt {0
RPi peri dI %65g§”2%%5telggﬁl\ﬂﬂ\ﬁé@hye%mﬂ3 f#obﬁjliggp azepi n- 2-

one was add m xture - was refl uxed 3 h.
- The reaction m xture was evaporated down under

4@@?3%@*@@%!(5&%2? B Sty ERE ] A Bertdd e g
d“ eﬁlperYdilﬁéﬂ -SarBofyl Sﬁlﬂ@}%‘ (5 BEOBYeotr dha MhH)en-ﬁ-W
lica ge¥ OH cyc/ N 70:15:15: 2)

4gg)propionate _
AR B g0 e 1, b & B RCR MY U2 iraES %5 828 1
telraﬁ?ﬁr*@ﬁrﬁ%ﬁth@@h@?l)-@rdpﬁo@até dhdt ERETHE s pCOTANES - 2-
stlrred %r 1 H 1?\ntlhg ice bath and for 1 h at RT. Then 1.70 g (6.9 mmol) 3-
piperidin-4-yl-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one was added and the
mixture was refluxed for 3 h. The reaction mixture was evaporated down
under reduced pressure, the residue combined with 15% K2CO3 solution , the

precipitate was suction filtered and dried.

Yield: 3.4 g (98 % of theory)
ESI-MS:  (M+H)* 519
R:: 0.47 (silica gel, DCM/MeOH/cyc/NH, 70:15:15:2)

48g) (R)-2-{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-
1-carbonyl}-amino}-3-(5,6,7,8-tetrahydro-naphthalen-2-yl)-propionic
acid

A mixture of 20 mL THF and 3.4 g (6.5 mmol) ethyl (R)-2-{[4-(2-ox0-1,2,4,5-

tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carbonyi]-amino}-3-(5,6,7,8-

~ tetrahydro-naphthalen-2-yl}-propionate was combined with a solution of 0.58

g (13.5 mmol) lithium hydroxide hydrate in 5 mL water and stirred overnight.

The reaction mixture was evaporated down under reduced pressu're, the

residue was taken up in water and acidified by the addition of 1 M HCl. The

precipitate was suction filtered and dried.

Yield: 2.9 g (S0 % of theory)

ESI-MS: (M+H)" 491




A mxture of 20 nL THE and 3.4 g (6.5 muol ) et hyl

(R -2-{[4-(2-0x0-1, 2, 4, 5-

t et rahydro-1, 3- benzodi azepllw 3-yl)-piperidine-1-carbon
yl]-am no}-3-(5,6, 7, 8-

Rt o so 4t taiPeco e iAo RSB P 7o fm "
hydr oxi de hydrate in 5 nL water and stirred overni ght.
The reaction m xture was evaporated down under reduced

4§)e s (#-0x011hb4, Srlieypliydronk §-hefizediaappinri-whtniperiding-1-

oot e SuRbel{Red R tbeii 188 RGOl o700

theor-ye 678- te%&ﬁ H%’Mﬁdha Ht%leh%? ymﬁethﬁ)-éﬂnya]saﬂnldw gel,
Cc
: Am&zﬂ%%ﬁi man(102 @W%M@)r% {Eﬂ @@@12&94 adetahydioyl.$- pi

o B DR 2T SR Serg-
naptihalen-2-yl)-propionic acid, 350 mg (1.09 mmoI)TBTU 0.19mL (1.08
mmpi) %ﬁwgkqsqﬁrgéﬂgrr%m Bht hg,‘_ﬁ;:}%% thrreé Pc}/rligo m%nhg IJQTam
théﬁ)ct)?rgﬁrﬂéjd win qgg rﬁ%J s 66571:’!1 JRMEEH 74%}3 éer:c?ln -4- n¥| pi erazm

benzodi azepi n pi peri |ne 1-
andstirrest oearnighy.dite reaation hraxtere ®ay ppumd)mtorﬂlw mtlozﬂ a 15%

. 1. 09 I TBT 1
K, PR 3 A Padten Svide it DAY At GolublBER, dragnic sragts
wéfledritld, Wapoﬁat&f‘d@wﬁ’%hﬂéﬂréﬂub@d B siEe GAd W6 I’é‘gi’d!l)e was

1- et hy -pi peridin-4-yl-piperazin and stirred

ptwkfledrhygcmromamra@acom siticaigel. Jihe pradugidtacdionsmase 100 ni

e@ﬁg@%ﬁo@ﬁf@%iﬁ%&eﬁﬁpgﬁgﬁﬂ o R Y ffusthdd'whM

diisopropylether, suction filtered and dried.

Yield: 430 mg (64 % of theory)
ESI-MS: (M+H)* 656
Ri: 0.49 (siiica gel, DCM/MeOH/cyc/NH3z 70:15:15:2)

The following were obtained accordingly:

Example 49

4-(2-oxo-1 ,2,4,5-tetra.hyd ro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid [(R)-2-[4-(1-methyi-piperidin-4-yl}-piperazin-1-yl]-2-oxo-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide -




were dried, evaporated down under reduced pressure and
the residue was purified ?&kchronatography on silica
gel . The product fractions re evaporated down under
reduced pressure, the residue was triturated with

di i sopropyl ether, suction filtered and dried. Yield:
430 ng (64 % of theory) ESI (MH)' 656 Rf : 0.49
(silica gel, DCM MeOH cyc/ NH3 _7@: 15: 15:2) The
foll ow ng were obtained acco Ngl y: Exanpl e 49
4-(2-0x0-1,2,4,5-tetrahydro-1 benzodi azepi n-3-yl)-p
peri di ne- 1-carboxylic a%id
[(R-2-[4-(1- et hyl - pi peqji di n-4-y

- pi perazin-1-yl]-2-

oxo-1-(5,6,7,8- tetr Q 2- y|et hyl
)-ethyl]-am de 138 Yielid: 52 %lof \theor I - MS: (MrH) ®
656 Rf :0.42 (/Silnca , DCM MeOH cyc/ NH3 70: 15: 15: 2)
Exanpl e 50 ,

4- (2- oxo- 1} 5Nt eCr ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi

peri di ne- 1- .'boﬁylic acid
[(R -2-[4-(1-benzyl - pi peridi n-4-yl)-pi perazi n-1-yl]-2-
ox0-1-(5,6,7,8- tetra hydro-naphtha) en-2-yl

Yigthyl ) - i2h pfthabde Yiel d: 16 % of theory

eSS (Nihy 636

‘Rs: 0.42 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2) |

Example 50

4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-bénzod iazepin-3-yl)-piperidine-1-carboxylic
acid [(R)-2-[4-(1-benzyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyi)-ethyl]-amide

Ao

Yield: 16 % of theory
ESI-MS: (M+H)" 732
Re: 0.55 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 51



Rf :0.55 (silica gel, DCNTNEC%chc/NHB 70: 15: 15: 2)
Exanple 51 139

4-(2-oxo0-1, 2,4, 5- tetrahydro 1 3- benzodi azepi n- 3-yl) - pi
peri di ne-1-carboxylic acid

4([)@(-?3)?22 ?‘%%f}?@%{ﬂ%ﬂgﬁ%@zéﬂ lﬁyl?bfb%hhﬁiu nf-éé%lol(yl?cf

ro-na
aphit Kﬂ)@ﬂzﬂybmplpbrﬁimy h)-pipeddinNNyl] 12-dko-1-(5,6,7,8-

teteq %Y%E%ngeﬁf?’ iSEnE ‘5‘@’}\@@ E%s?é_% iz_géﬁ;l e 52

_ peridlne-l-carboxylic acid
[ (R -2-0x0-2-(4-piperidi n-4-pi perazin-1-yl)-1-(5,6,

7, 8-tetrahydro- naphthal en prret hyl ) -et hyl ] -am de A
sol ution of 100 ng (0. 14

4-(2-ox0-1, 2,4, 5-tetrahydrd

re- 1- car boxylic acid
_[(R)-2-[4-(1-benzyl pi peridin 140
4-yl)-pi perazin-1-y ox 2:1-( B—t\etrahydro naph
t hal en- 2-yl et hyl ) etyIN- a @EX%\_UT/@ 50) in 10
MeOH was hydregepated i n theOp nce 20 ) Pd/C
(10% at C and 3 bar hydrogen pressure @ t he

cal cul at = _ '

Yield: 42 % of theory
ESI-MS:  (M+H)* 732 |
Rs: 0.57 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 52

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid [(R)-2-oxo-2~(4-piperidin-4-yl-piperazin-1-y)-1-(5,6,7,8-tetrahydro-
naphthalen-2-yimethyl)-ethyl]-amide

“C

C@@

A solution of 100 mg (0.14 mmol) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylic acid [(R)-2-[4-(1-benzyl-piperidin-




vol ume of hydrogen had been taken up. The catal yst was
filtered off, the solvent g imnated under reduced
pressure and the residue purified by chromatography
on silica gel. The product fractions were evaporated

A e A e L
amvisteaiExampie 60) o Hym).: MEREhwas hgdrogenated in the presence of 20
m@é‘qzlgo(ﬁ @“u}ai gﬁb L e(; g%t%g&gfo%]’en p?ggszu?g W6 Ietple ca?cdatzad pi

6,
vcg&rgbtogwg%gdépgfad%ﬁ{ %{;Eﬁugnyggwbtm*std\va%me\‘éd off: the.

solvent @liminaiee undpewdyred sresvmre mam)the m@é&? tazmlji
, ch‘*on&%fdéjf%p%% %‘IIE %ref’ O;Sjr%aal:tllfrasdi%g We'?@ le\/ng’ra¥éa dB\!VRe

oxy IC acCl

urideRre@udedt fréssmetnid grigegr i di n- 4-yl ) - pi perazi n- 1-yl ] - 2-
oxo-1-(5,6, 7, 8- tetrahydro- naphtha |1 en-2-yl net hyl

Yieldit hyl ] “%hngd28 a pf theory)

EgWSZ{[At 12d|hydro|mdazo[450]qU|noI|n 3-
pi peri di r)e 1- carbonyl]-am no}-3-(5, 6,7,

8-tetrah yd ro-naphthal en-2-yi)-propionate ethyl A

T!m ;g,gra of 15 Eg THFa %or E (3.3 mmol ) ethyl

Example 53

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid {(R)-2-oxo-2-(4-piperazin-1-yl-piperidin-1-yl}-1-(5,6,7 ,8-tetrahydro-
naphthalen-2-yimethyl)-ethyl]-amide | |

' Yield: 10 % of theory)
ESI-MS:  (M+H)* 642

Example 54



x\“/...

t et rahydr o- napht hal en-2-yl ) - propionate and 0.63 g (3.8
mmol ) CDT was stirred for !ﬂhintheice bath and for
1 hat RT. Then 0.95 g (3.5 muol) 3-

pi peridin-4-yl -1, 3-di hydro-im dazo[ 4, 5- c] qui nol i n-2-on

43238 LR RO il Sl el T By acid

[(Fy2-e@imsthyi-pipetiard Wit dipda%nk2GPR-6al- mt(s,cm,? stteeahydro-

preci pitate was suction filtered and dried

napféhha en-giimetnyl-efhdkamiseor v) MB: (M H) 540 Rf :0.30
(R -2-{[ 4- (2 oxo- 1, 2- di hydr o- |mdazo[4 5-c] qui nolin- 3-

yl) - pi peridi ne- 1-

car bonyl]-am no)-3-(5,6,7, 8-t -@ ydr o- napht hal en- 2-yl
45(m. THF and 1.65 ¢

1, 2-

)-propionic acid A m xture of
yl) - pi peri di ne- 1- carb

(3.0 mol ) ethyl (R-2-{[4-(2
di hydr o-i m dazo[ 4, 5-c] qui nol i n
onyl]-amno}-3-(5,6,7,8- o

t et rahydr o- napht hal en- 2-ylll) - pf opi onat e comnbi ned
Wi th a sol uti gh=of O4ON9§W t hiNm

hydr oxi de wat ero and—stir over ni ght.
The reacti was evaporated down under reduced
pressure, the 14 SI due was taken up in water and

acidified bythaad(ﬁtlon of 1 MHC . The
precipitate was suction filtered and dried. Yield:1.1
g (70 % of theory) ESI-Ms (MtH)t 514 Rf:0.14 (silica

588 (RFMIMRXGYE LMKy S:irhRiak428-cquinolin-3-yi)-piperidine-1-
carbonyll-amino}-3-(5,6,7,8-tetrahydro-naphthalen-2-yi)-propionate
ethyl |

A mixture of 15 mL THF, 0.825 g (3.3 mmol) ethyl (R)-2-amino-3-(5,6,7,8-

tetrahydro-naphthalen-2-yl)-propionate and 0.63 g (3.8 mmol) CDT was

stirred for 1 h in the ice bath and for 1 h at RT. Then 0.95 g (3.5 mmol) 3-

piperidin-_4-y|—1 ,3-dihydro-imidazo[4,5-c]quinolin-2-one was added and

refluxed for 3 h. The reaction mixture was evaporated down under reduced
pressure, the residue combined with 15% K2CO3; solution, the precipitate was-

éuction filtered and dried.

' Yield: 1.65 g (91 % of theory)
MS: (M-H) 540 |
Re: 0.30 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

o4b) (R)-2-{[4-(2-0x0-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine- 1-
carbonyl}-amino}-3-(5,6,7,8-tetrahydro-naphthalen-2-yl}-propionic acid
A mixture of 15 mL THF and 1.65 g (3.0 mmol) ethyl (R)-2-{[4~(2-0x0-1,2-

- dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-carbonyl]-amino}-3-(5,6,7,8-

tetrahydro-naphthalen-2-yl)-propionate was combined with a solution of 0.40
g (6.3 mmol) lithium hydroxide hydrate in 5 mL water and stirred ovemight.

The reaction mixture was evaporated down under reduced pressure, the



54c)

4- (2- oxo-1, 2-di hydro- |n1da2£44-5 c] qui nol i n-3-yl)-pi pe
ridine-1- carboxylic acid

[(R -2-[4-(1-net hyl - pi peridin-4-yl)-piperazin-1-yl]-2-

repiqlis Was takendi inyale andAndiiec hy 30 prgiting of 10 KIS The
pr‘ééﬁ:ltété{ﬂ[/véb Betied fﬁ&@d %d(cﬁ)fea7 ol )

- 0X0- i hydro-i m dazol[ 4, 5-
Ytﬂld.}w nol i h? Cﬁgﬂo)%mfﬁb&bw ne- 1- car bonyl | - ami no} - 3- (5, 6,

etr 5‘Epht hal en- 2-yl) - propi oni c acid, 350
E%%Ftl %f U 0.19 nL (1.08 mol)

Ret hyl dl | SpR4qENtRaEN ©CWMMaIHByc/NIE; was1sispyed for 30
mn at RT, then combined with 195 ng (1.06 mml) 1

-(1 - nethyl plper|d|n 4-yl)- piperazine and stirred

e o e L e b S e
DCMcaThex)dnorﬂmfmE{R)-gqﬂqangethgbépupendm Mr)qm%brazﬁ ~1-yl}-2-oxo-
oo Tl Ve AN ReRy Telarcnt ré%?&ﬁ{ﬁ?hﬁﬂamﬂq ca gel .

A FRSHURE BFE00 g, [C267 1Ral) (%1 £ BN AROKG okl B Sql4 -

c]qUingﬁrpﬁe)ﬂypi@ehdinge-bﬂ&thmy!]-ﬁmma}rmﬁ,ﬁwﬂ8detraknydrd+ el d:

g 20 P o 250 bl T ryon g fndd m (¥

mhﬂil)l étwagsdrﬁépﬂahm@aﬁd egm ¢HF9JV¥S sﬁ#éa%rescﬁénn atRT,

dro-i m dazo[ 4, 5-c] qui nol i n-3-yi ) - pi pe
then@pmuectwrtbdﬁﬂ mg (&&B6dnmol) 1-(1-methyl- prperldln-4-yl)

pi éé?qu%(egrf'%gtyr%? Si%(rln Eﬂ% pfrbe rzéﬁggﬁrl] ﬁa)dupe Rl%s'pdo'u?ed1 0|¥t|o] 1 0?0
mLefi-a2t5% KB4 ol@tidtyand extrstted twice with DCM. The combined
organic extracts were dri'ed._evaporated down under reduced pressure and
the residue was purified by chromatography on silica gel. The product
fractions were evaporated down under reduced pressure, the residue was
triturated with diisopropylether, suction filtered and dried.

Yield: 345 mg (52 % of theory)
ESI-MS: (M+H)" 677
Ry : 0.38 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

The following was obtained accordingly:

Example 55

4-(2-0x0-1 ,2-dihydro-imidazd[4,5-c]quino|in—3-yI)—piperi'dine-1 -carboxylic acid
[(R)-2-[4~(4-benzyl-piperazin-1-yl)-piperidin-1-yl}-2-oxo-1-(5,6,7,8-tetrahydro-
“naphthalen-2-yimethyl)-ethyf]-amide




143 Yiel d: 50 % of theory ESI-Ms: (MtH)' 753 Rf :0.49
(silica gel, DCNYNBCPchc/N4 70: 15: 15: 2) Exanpl e 56
4- (2-oxo-1, 2-di hydro-i mi dazol 4, 5-c] qui nol i n-3-yl ) - pi pe
ridi ne-1-carboxylic acid
[ (R) - 2-o0xo0-2-(4-pi perazin-1-)
7, 8-t etrahydro- napht hal en-
NNH '/ A solution of 300
4- (2- oxo- 1, 2- di hydr o-i ni daz
c] qui nol i n-3-yl) - pi peridi ne-\lL—¢ar boxylic acid
[ (R)-2-[4-(4-benzyl - pi pgrazi/n-1-yl) -
pi peridin-1-yl]-2-oxo0-14(5,6,7, 8-tetr dr o- napht hal en
- 2-yl met hyl ) net hyl J<"am-den~ OH jywa
in the prlesefice lof my \Rd/ C (\Q% at
7 rogen pressure until the gal cul at ed
had been taken up. The catal yst
was filtered f, @he solvent elimnated under 144
reduced pressure and the residue purified by
chromat ography on silica gel. The product fractions
re evap ed down under reduced pressure and
Yiglded. Yi%ﬁ%@gth@&n(?;o % of theory) ESI-MS: (MH)' 665
ESI-MS: (M+H)" 753

Ry : 0.49 (silica gel, DCM/MeQOH/cyc/NH; 70:15:15:2)

-pi peridin-1-yl)-1-(5, 6,
et hyl )-ethyl ]-am de N
O\ (Q. 40 mol )

Example 56

4-(2-oxo-1,2-dihydro-imidazo[4,5-cjquinolin-3-yl)-piperidine-1-carboxylic acid
[(R)-2-0x0-2-(4-piperazin-1-yl-piperidin-1-yl)-1-(5,6,7 ,8-tetrahydro-naphthalen-
2-ylmethyl)-ethyl}-amide

| o
A 7\
N /@1 H/\([DI—NQN\_/N—H
< i /\> ~N
H'N/&O |

A solution of 300 mg (0.40 mmol} 4-(2-ox0-1,2-dihydro-imidazo[4,5-
c]quinolin-3—yl)—pipe'ridine-1 -carboxylic acid [(R)-2-[4-(4-benzyl-piperazin-1-yl)-
piperidin-1-yl]-2-oxo-1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide
in 10 mL MeOH was hydrogenated in the presence of 30 mg Pd/C (10%) at
50 °C and 3 bar hydrogen pressure until the calculated volume of hydrogen
had been taken up. The catalyst was filtered off, the solvent eliminated under



Exanpl e 57

4- ( 5- oxo- 3- phenyl - 4, 5-di hyqtup [1,2,4]triazol-1-yl)-pip
eri di ne-1-carboxylic acid

[(R -2-[4-(1-net hyl - pi peridin-4-yl)-piperazin-1-yl]-2-

%%% F&%’% %’aﬁgttﬁé f?g]%?élgﬁjﬁ'ﬁ%)é ghiqmajography pp silica gel.

Tha)p;radl{c[waeﬁommee evgitrhted, dovih hiyderaebidedd ldssirzand 1
d{ﬂ?‘éerl di ne- 1- car bonyl ] - ami no} - 3- (5, 6, 7, 8-t et r ahydr o- na

hal en i A m xture of 15 nL THF,

YBJ’@SO g (@%%ﬁb%@t@%@&fw - 2-am no- 3-(5, 6, 7, 8-
ESétMShy dr M-rdpHaatal en- 2-yl ) - propi onate and 0.63 g (3.8
nol ). CDT was stirred for 1 hin the ice bath and for
1 hat RT. Then 0.83 g (3.4 mmol ) 5-

-pi peridin-4-yl-2,4-di hydro-[1, 2,4]triazol -
Eﬁg vv}éléssidded and the mxture was refluxed for 3 h.
The reacti on m xture was evaporated down under

e D N U R B S CE R Tt
[(RW«Q [dx( HﬁrﬁethXI |§|b€r|é|n54lyg pﬁﬁ&a%ﬁ‘nof @VJQ‘?&&V?\I Igg%%yﬁgﬁ%@rb-
nqpfghghpmiz-y!methyl) ethyl]-amlde

-yl) - pi peridi ne- 1-
car bonyl]-am no}-3-(5,6,7,8-te
)-propionic acid Prepared ana
from1.50 g (2.9 nmol) et hyl

hydr o- napht hal en- 2-yl
sly to Exanpl e 54b)

57a) - ethyl (R)-2-{[4-(5-0x0-3-phenyl-4,5-dihydro-[1,2,4}triazol-1-yl)-
piperidine-1-carbonyl]-amino}-3-(5,6,7,8-tetrahydro-naphthalen-2-yl)-
propionate

A mixture of 15 mL THF, 0.830 g (3.4 mmol) ethyl (R)-2-amino-3-(5,6,7,8-

tetrahydro-naphthalen-2-yl}-propionate and 0.63 g (3.8 mmol) CDT was

stirred for 1 h in the ice bath and for 1 h at RT. Then 0.83 g (3.4 mmol) 5-

phenyl-2-piperidin-4-yl-2,4-dihydro-[1,2,4]triazol-3-one was added and the

mixture was refluxed for 3 h. The reaction mixture was evaporated down

under reduced pressure, the residue was combined with 15% K>COs; solution,

the precipitate was suction filtered and dried.

- Yield: 1.50 g (86 % of theory)

ESI-MS: (M-HY 516

Re: 0.34 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)




(5- oxo- 3-phenyl -4, 5-di hydro-[1, 2,4]triazol -1-yl)-pi per
i di ne-1-carbonyl]-am no}- 3- {5 6 7, 8-tetra h yd :
ro-na phth a |l en-2-yl)- pr&ﬁ onate. Yield: 0.80 g (56

% of theory) ESI-Ms: (MtH)' 490 Rf : 0.15 (silica

gel, DCM MeOH/ cyc/ NH3 70:15:15:2) 57c)

4- (5- oxo- 3- phenyl -4, 5-di hydro-[1, 2, 4] triazol -1-yl)-pip
58h) dire- L ) - -

alg)I Q R) ?[4;(5 c%xy ph@n¥1l -4,5- dmyedrr? y 2 4ltnaFol -1 Iyigeprl%%rlldr%nel _1y

1] - zcam@nm aming 58 -6, 6¢7e&-t@trahydra3na;ahtpatenal-ghﬁogibmc acid

P@éﬂ&g %Bﬁfogégéixgg‘ggggﬁ%ﬁgﬁ efd?rﬁgﬁa:éé’g‘ig% i ST 2-14-

(5’”*"4"13 pmeelwh rs]éldsﬁy@ or m]n[uéz&ﬂ)}ly-ﬁﬂpéﬁ@inel? -“¥hboBl/Pefigd)-
385 &-t%tr@f@%/dramamh&lahwﬁrwap@ntomw) pr opi oni ¢ acid

Y%n{jl-lzot hyﬁégg% Wltﬂ%oy [ pera2| ne. Yield: 150 ny

) p
EGBRID0 of (Mheld)'ydo0 ESI - MS: (MrH)' 653 Rf : 0.41 (silica
5; The foll ow ng was

gel DCM(S;/&%J—V Ezc/ NH3 70:15: 15: 2)

Rbbt ai ned dilica gely DGMAMePB/ayg/NHs 70:15:15:2)

4- (5- oxo- 3- phenyl -4, 5-di hydro-[1, 2,4]triazol -1-yl)-pip
eridine-l-carboxylic aci d-

 STQR)4-5-pe-34ptuanyi-¢| 5-gihyermii, 4 rgaol-1pyipeidetidinet1 -carboxylic

Y A R PR R S e oy Wi e 6,67 &
t heqgttahydro-naphthalen-2-ylmethyi)-ethyl]-amide ,

Prepared analogously to Example 54c¢) from 300 mg (0.61 mmol} (R)-2-{[4-(5-

oxo-3-phenyl-4,5-dihydro-[1,2 4}triazol-1-yl)-piperidine-1-carbonyl}-amino}-3-

(5,8,7,8-tetrahydro-naphthalen-2-yl)-propionic acid and 120 mg (0.66 mmol)

1 4(1 -methyl-piperidin-4-yl)-piperazine.

Yield: 150 mg (37 % of theory)
ESI-MS:  (M+H)* 653

Rf: 0.41 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

. The following was obtained accordingly:

Example 58

 4-(5-ox0-3-phenyl-4,5-dihydro-{1,2,4]triazol-1-yl)-piperidine-1-carboxylic acid-

[(R)-2-[4-(4-benzyl-piperazin-1-yl)-piperidin-1-yl}-2-oxo-1-(5,8,7 ,8-tetrahydro-
naphthalen-2-ylmethyl}-ethyl]-amide




R

ESI-MS: (MtH)' 729 Rf :0.54 ((silica ge

DCM MeOH/ cyc/ NH3 70: 15 15: 2% Exarrpl e 59
4- (5- oxo- 3- phenyl - 4, 5- dlhyd o-[1,2,4]triazol-1-yl)-pip
eri di ne-1-carboxylic acid-

[ (R - 2-o0xo0-2-(4-pi perazin-1-
7, 8-t etrahydro- napht hal en-
A solution of 80 ng (0.11 mn
4- (5- oxo- 3- phenyl - 4, 5-di hyd

| -piperidin-1-yl)-1-(5,86,
net hyl ) -ethyl]-am de N

[(R)-2-[4-(4-benzyl - pi perazi/n-1-yl)-pi peridi n-

1-yl]-2-o0x0-1-(5,6,7, 8-fetrahydro hal en- 2-yl net hy
I)-ethyl]-am’dein N as\hydrogenated in the
3 (1899 lat

|I the cal cul ated vol ug
taken up. The catal yst )
of f, the solvent e i m nated under reduced 147 pressure
and the residue purified by chromatography on silica
gel. The product fractions were evaporated down under
Yicggluced pyess f e@ dried. Yield:15 ng (22 % of
theory) ESI - " 641 Exanple 60

E8|RMSI. (3, (M'blﬂ)atm benzyl ) -2-[ 4- (1- net hyl - pi peri di n- 4-
R ) 2 oo G55 Uik st N IO ks 10450520 3 v1 ) - pi

peri di ne-1- carboxyl ate

Example 59

4-(5-oxo0-3-phenyl-4,5-dihydro-{1,2,4]iriazol-1-yl)-piperidine-1-carboxylic acid-
[(R)—2—oxo—2~(4-piperazin-1 -yl-piperidin-1-yl)-1-{5,6,7,8-tetrahydro-naphthalen-
2-ylmethyl)-ethyl]-amide

o /71’0 ;

- A solution of 80 mg (0.11 mmol} 4-(5-oxo-3-phenyl-4,5-dihydro-[1,2,4]triazol-

- 1-yl}-piperidine-1-carboxylic acid [(R)-2-[4-(4-benzyl-piperazin-1-yl}-piperidin-
1-yl]-2-oxo-1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide in 10 mL
MeOH was hydrogenated in the presence of 10 mg Pd/C (10%) at 50 °C and
3 bar hydrogen pressure until the calculated volume of hydrogen had been

taken up. The catalyst was filtered off, the solvent eliminated under reduced




60a) (R)-3-(3,4-diethyl-phenyl)-2-hydroxy-propionic
acid A solution of 3.2 g ( 7mml) sodiumnitrite in
20 nL water was slowy adde dropwi se with stirring
to an ice-cooled mxture of 2.0 g (7.8 nmmol) (R -2-

oBFsUI e el BB Crp R iR AR 0B Bl g 1
pv&ddcefré@ﬁdnsﬂﬂer\@ é\}aapbté@e@ﬂdvﬁn%ndér@éd@ce@t predsure a@dtdrferl)

wi th 80 di etgzyo et her, vigorously stirred and the
Yiflgani c pﬁé@@g( /Os@é'&@%bd of f. The aqueous phase was

E@-ﬂh@ ext m_gﬁﬁd% th 80 nL diethyl ether, the

conbi ned rgani ¢ phases were dried and evaporat ed down
under reduced pressure. The residue was purified by
chroqu_\é Egraphy on silica gel and the product
E S were evaporated down under reduced pressure.
Yield:0.64 g (37 %of theory) ESI-Ms: (M Hy 221 60Db)
benzyl (R)-2-am no-3-(3,4-diethyl-phenyl)-propionate
(R)48-(3),46dietjpy{ Beszyird{4-(1-methyl-piperidin-4-y)-piperazin- 1-y!] 2-oxo-

L4-die r 0X I.oni

ok aTao%02]. S irari i e aidederin Sadfupetn”
catodglbed to a pH of 7.0 by the addition of 20% Cs2CO3
solution. The reaction m xture was evaporated down,

the residue taken up in 10 nL DMF and the sol ution was
agai n evaporated down under reduced pressure. The
oily residue was taken up in/10 nL DVF and the

I ce-cool ed solution was conbine¢ with 0.34 nL (2.9
mol ) benzyl broni de under a gon atnosphere. The
reaction m xture was stirred 2 h while cooling
with an ice bath and for tmo days at RT, then conbi ned

Q OO

60a)  (R)-3-(3,4-diethyl-phenyl)-2-hydroxy-propionic acid

A solution of 3.2 g (47 mmol) sodium nitrite in 20 mL water was slowly added
dropwise with stirring to an ice-cooled mixture of 2.0 g (7.8 mmol} (R)-2-
amino-3-(3,4-diethyl-phenyl)-propionic acid in 60 mL 0.5 M H2S04. The
reaction mixture was stirred for 3 h while cooling with ice and for 3 days at RT,
combined with 80 mL diethyl ether, vigorously stirred and the organic phase is
separated off. The aqueous phase was again extracted with 80 mL diethyl
ether, the combined organic phases were dried and evaporated down under
reduced pressure. The residue was purified by chromatography on silica gel
and the product fractions were evaporated down under reduced pressure.
Yield: 0.64 g (37 % of theory)

ESI-MS: (M-H) 221

60b) benzyl (R)-2-amino-3-(3,4-diethyl-phenyl)-propionate




with 10 nL water and extracted twce wth 20 nL

di ethyl ether. The conbi ned , organi c phases were

dri ed, evaporated down and bﬁrlfl ed by chromat ography
on silica gel. Yield: 0.67 g (74 % of theory) ESI-NM

484 a3ttty Rs{rlehurohe V2B o0y SrenPR A s
d@ﬁoz\ebmﬂ D mCMMEOPYAY PRl itk %d%}’usleﬂ@b?l—i’@?@ﬂ? the
percent by weight in_toluene) were adde

agi(glptm 036 C2260g splitiop. The reaction mixture was evaporated down, -

Egﬁz odi éa)zdg(%lhlr'ifa) o@e%ién%wg %‘dﬁb%%é @Bﬁgﬂ)&ﬁ &ga'" evaporated

dﬁMtydumtiersequchMyd:réasmre The Gy fésidi&Mas egketup h PEnANDMF

e reacti ture was stirred for 30 mn at this

heic cled Splitignavas casaeined WG4 m. (29 mol)
b%ﬁ%ﬂﬁfd’fﬁl@@ (HWPah a¥g6n Srﬁgvsa@%. e :%%cm;n g@g&uﬁ%%ﬂ%d

hrough silica gel ed W
fmm Eﬂﬂlecco(oiing)mth}rm't ickebatio ahd fiedwiol ddyisadtddT eee ceghined

Wi R steb e extratiB tyieerwitk 2P el Siedeaar. The gambined
0?@33*!@' Phg setPwrel c?r?@@ @vapbeRéd Holh andbutified Dy dfr8m@&graphy

QAc 1:1)
0(1F$ﬂlcﬁ asdnzyl oxycar bonyl 2- (3, 4-di et hyl - phenyl ) - et hyl

2- 0XO0- e ro-
ielé benzo 1522%g54n ti}ﬁ per| di ne-1-car boxyl ate 87 ny
ES-Msmol Mspdaym hydride (55%in mneral oil) were

added to an ice-
Ry: 0.40 (silica gel, cyc/EtOAc 8:2)

60c) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carbonylichloride

6 g (12.1 mmol) phosgene (20 percent by weight in toluene) were added to a
solution of 2.5 g (10.2 mmol) 3-piperidin-4-yl-1,3,4,5-tetrahydro-1,3-
benzodiazépin-Z-one and 2.6 mL. (14.9 mmol) ethyldiisopropylamine in 75 mL
DCM cooled to 0°C and the reaction mixture was stirred for 30 min at this
temperature . it was allowed to come 'up to RT, evaporated down'i.vac. to
approx. 50 mL and filtered through silica gel, this was washed with 200 mL
DCM/EtOAc (1:1) and the combined filirates were again evaporated down
i.vac. . The residue was stirred with diisopropylether, suction filtered and dried

i.vac.
Yield: 2.42 g (77% of theory)
Re= 0.43 (silica gel, DCM/EtOAC 1:1)

60d) (R)-1-benzyloxycarbonyl-2-(3,4-diethyl-phenyl)-ethyl 4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate

87 mg (2.0 mmol) sodium hydride (55% in mineral oil) were added to an ice-

cooled mixture of 600 mg (1.9 mmol) benzy! (R)-2-amin6-3-(3,4-diethy!-

phenyl)-propionate and 40 mL THF, stirred for 30 min at RT , cooled in the ice




cool ed m xture of 600 ng (1.9 nmol) benzyl

(R)-2-am no- 3- (3, 4-di et hyl - phenyl)-propi onate and 40

m. THF, stirred for 30 mnl4# RT, cooled in the ice

149 bath and 660 ng (2.1 mol)

4- (2-o0xo0-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n- 3-
b&hﬁﬂﬂuﬁﬁ@rmgu(ﬁé mmcﬂz)rb&rpkofﬂl 24 Htetiahydo-iG-bemzodiazepin-3-

RSB AV Pl 2o ThL Gl RSBy i 10
mirt Thandaéttn fidutwiY siisd fdrerfukeP3u atis dvhilewaolng with
r educed Eressure The residue was taken up in EtOAc

icg gadior 1 .%ﬂ@n@ thesheyarpraiesydoym lanlercradg@d pregsurey: The

re%iglﬁ? vad t?é\%fer@ chaﬁrlfg@ t;f Mrbhnatet4pRY on Hica%el.

ica ge
Yiel: - 1- carh®g g- (32(‘3804t11hcﬁjr)1y| phenyl ) - et hyl

4- 0X0 t et rahydr o-
E§| &éoenché" i'!z)eﬁ-ﬂ -3-yl)-piperidi ne 1-car boxyl ate A
Ju xture 0 )
- benzyl o%c@?ﬁ%%?é%??gé%é F ﬁjl - phenyl)-et hyI
4(2 0X0- 1245tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi

B e B rcarbaR RSB B Bhen Sl Hie odaT 2 4 Sdptrahydeg-
and 133JBéﬁZMgf@;9ﬁIB ﬂ?}ﬁgﬁﬁﬁﬁ@%bbd@%@m cul at ed

vol une of drogen been taken Up. The catal yst

A waxture of %Efémgo(DfGO ingoly G bbenggexycarbonyi-Sad-dirtlyl-

Pf@%?fﬂwéﬁs(' s S 2 A el Pt pRpdiedeghaT S ihlpericine-
1-Camok@ete’dnd 30 mL MeOH was hydrogenated in the presence of 50 mg

Pd/C (5%) at RT and 3 bar hydrogen pressure until the calculated volume of

hydrogen had been taken up. The catalyst was filtered off, the solvent was

eliminated under reduced pressure.

Yield: 0.30 g (100 % of theory)

ESI-MS: (M+H)" 494

retention time (HPLC): 8.97 min (method A)

60f) (R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-
2-oxo-ethyl 4-(2-oxo-1 ,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-
piperidine-1-carboxylate
- A mixture of 150 mg (0.30 mmol) {R)-1-carboxy-2-(3,4-diethyl-phenyl)-ethyl 4-
{2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-carboxylate, 98
mg (0.30 mmol) TBTYU, 0.2 mL (1.1 mmol) ethyldiisopropylamine and 15 mL
THF as well as 3 mL DMF was stirred for 1 h at RT, then combined with 56
mg (0.30 mmol} 1-(1-methyl-piperidin-4-yl)-piperazin and stirred for 2 h. The
reaction mixture was combined with 30 mL of a semisaturated NaHCO3
solution and extracted with 30 mL EtOAc. The organic phase was dried,
evaporated down under reduced pressure and the residue was purified by
'chromatography on silica gel. The product fractions were evaporated down
under reduced pressure, the residue was triturated with diisopropylether,




60f )

(R -1-(3, 4-di ethyl -benzyl)-2-[4-(1-nethyl -pi peridin-4-

yl) - pi perazin-1-yl]- 2-oxoi& hyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -

pi peri di ne-1-carboxylate A m xture of 150 ng (0. 30
sugton)filterdd and driedxy- 2- (3 4- di et hyl - phenyl ) - et hyl 4-

1.0x0-1,.2. 4 5.t e 1 3- benzodi azepi n- 3-yl ) - pi pe
Yﬁ%%i ne- 1-TCa @ %{tog ng (0.30 mol ) TBTY, 0.2 nL
ESLMS: mml(]\nqqiq)h)asg [ sopropyl am ne and 15 m_ THE as
well as 3 DMF was stirred f at t hen

Reconbi ned Q/\ﬁ?h(sﬁlﬁa aey KO AsM ﬁ‘@b‘l/BJHS 80 20: 2)
1- (1- et hyl - pi peridin-4-yl)-piperazin and stirred for
2 h. The reaction mxture was conbined with 30 nL of
 Erammpl@ it urated NaHCO3 sol ution and extracted with 30
nmL Et OAc. The organi ¢ phase was dried, evaporated
down under reduced pressure and the residue was
O R Y B Db Ao S YADIPEing JecatbBye
acpdé@%)u‘r—é} 4tdneihyieberuﬁyé) %%—dirmethjdaaﬁmaihym 2,4,5-tetrahydro-

ST e 1S S

4-(2-o0xo0-1, 2,4, 5-tetr ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- car boxylic
acid-[(R)-1-(3, 4-di et hyl - berzyl )
hyl -1, 2, 4, 5-tetrahydro-
3-benzazepi n- 3-yl ) - 2- oxo- et

- (7-di net hyl am nonet

am de

61a) 1-(7-dimethylaminomethyl-1,2,4 5-tetrahydro-3-benzazepin-3-yl)-2,2,2-
trifluoro-ethanone
11.7 mL (23.4 mmol) of a 2 M dimethylamine solution in THF were added to a
solution of 4.5 g (16.52 mmol) 3-(2,2,2-trifluoro-acetyl)-2,3,4,5-tetrahydro-1H-
3-benzazepine-7-carbaldehyde in 150 mL THF and the solution was adjusted
to pH 5 with 1 mL glacial acetic acid. After 30 min 4.62 g (21.79 mmol) sodium
triacetoxyborohydride were added and the reaction mixture was stirred
overnight at RT. The reaction solution was carefully combined with saturated
NaHCO; solution, stirred for 30 min, exhaustively extracted with EtOAc, the
organic phase was separated off and dried over Na>SQ, . After the desiccant
and solvent had been eliminated the desired product was obtained, which was
further reacted without purification. |
Yield: 4.5 g (90% of theory)
ESI-MS: (M+H)* = 301



61a)
1- (7-di nmet hyl am nonet hyl - 4,5-tetrahydro- 3-benzazep
in-3-yl)-2,2,2- trifluoro- e‘t5hanone 11.7 nmL (23.4 mol)
of a 2 Mdinethylam ne solution in THE were added to a
ol ution of_4. 5@% (16,59 mmli_?j
=2, 2, 2- PG {silisAgeh dee W eoHicyr/BHs J0 W {2i2b- 1 H-
3- benzazepi ne- 7- car bal dehyde in 150 nL THE and the
solution was adjusted to pH5 with 1 nL gl aci al
6dbpt i ¢ acdimethyit@r3,86-tetrahyidre2! fg-3taanZzaepimel -yInsetblyljHammine

e e e R N PR
(54, bEhhrﬂBl)Waﬁ-éuﬁieﬁtﬁ*lbhih&%{hylﬂﬁé Mlté}rawa%@t @@hza'i*@bﬁ@

sol uti on rred m n exhaustlve extracted

vi2 B 2eirifivero-ethenone el mLpIHaQeH and tt@mcéme onisiufe aiad

SHirk T Bl ol sbidod e iBoraiBd Uoh B, he

resw@é]wa@s:onﬁmnémmh TR ftrat td eemo@el frisolubé ilfedients and
Yield: 4.5 g (90% of t heor ) ESI - (MtH) ' = 301 151 Kf
evatmméeck @@wn ¢¥agelhe W%mewemnme sorreaf &)
'@5@'&‘8 (2,3,4,5-tetrahydro-1

enzazep| n-7- ylmethyl)-amne 50 nL water and 8.5
Yeld61. 51 mmol ) 225 % theargled to a solution of 4.5 ¢g

8 rnnol)
| E(f:]f di met hyl afthldet B9%- 1, 2, 4, 5-t et rahydr o- 3- benzazep
_ I:\’I{he ;eglczl gﬁﬁgﬁ(?@kﬁéﬁt&%rggﬂ((‘a&/lg@ Zb Igl:gl_:b)aThe
reaction solution was evaporated down i.vac. , the

65%22?—3%05081“8 :tegfe??ngfg,&be ZJ ielazte(?:)rirﬁe %—Jl)op:?)%n e-1-

carboxylic acid [(R)-1-(3,4-diethyl-benzyl)-2-(7-dimethylaminomethyl-

1 ,2,4,5—_tetrahydro—3-benzazepin-3-yl)-2-oxo-ethyl]-amide |
Prepared analogously to Example 34 from (R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-
propionic acid and dimethyl-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-ylmethyl)-
amine.
Yield: 45 % of theory
ESI-MS: (M+H)* 679
Ry : 0.56 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 62

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-2-(4-azetidin-1-yi-piperidin-1-yl)-1-(3,4-diethyl-benzyl)-2-oxo-ethyl]-
amide




evaporated down i.vac. The desired product was
obtained in the formof a light-brow oil. Yield:2.9
g (95% of theory) ESI-MS: (NBH)' = 205 Rf =0.39 (silica
gel, DCM MeOH cyc/ NH3 70: 15:15:2) 61 c)

4- (2 oxo-1, 2,4, 5-tetrahydro-1, 3- benzodlazepln 3-yi)-pi
peridi ne- 1- carboxyllc acid
[(R-1-(3, 4-di et hyl -benzyl)-2-{7-
1,2,4,5-tetrahydro- 3-benzazep
de Prepared anal ogously to Exa 34 from

(R)-3-(3, 4-diethyl - phenyl) 2 { (2-

oxo-1, 2, 4, 5-tetrahydro- 1, benzodlazepln 3-yl)-piperid
i ne- 1-carbonyl ]-am no Dgp

di net hyl - (2345tet dro+?mf§n 7-yl met hy

[)- am ne. Yiel the’éryoESI-l\/IS(l\/H-l—D 679 Rf

i met hyl am nonet hyl -
yl)-2-oxo-ethyl]-am

=z

:0.56 (silic %MI\/EO—chc/NI—B 70: 15: 15: 2)

Exanpl e 62

4- (2-o0x0-1, 2,\% -t%trahydro 1, 3- benzodi azepin-3-yl)-pi
peddi ne-1 -carboxylic

acid-[(R)-2-(4-azetidin-1-yl-piperidin-1-yl)-1-(3, 4-di
GEbﬁyH-a_lze_ﬁdw—‘)ﬂym@eﬂzﬂtmyéﬂdmem de 152 62a)
1 it U7 BB lagrbe G et Boehs e iy ity o
3 mL (16.5 mmotl) 1-benzyl-4-piperidone, 1.0 g (17.5 mmol) azetidine and
- 100 mL DCM. Then 6.0 g (39.5 mmol) sodium triacetoxy-borohydride was
added batchwise within one hour while cooling with an ice bath and the
mixture was stirred for a further 12 h at RT. The reaction mixture was
extracted with 200 mL EtOAc, the organic phase was dried, evaporated down
under reduced pressure and the residue was purified by chromatography. -
Yield: 3.2 g (84 % of theory) |
ESI-MS: (M+H)" 231
R : 0.57 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

62b) 4-azetidin-1-yi-piperidine

3.2 g (13.9 mmol) 4-azetidin-1-yl-1-benzyl-piperidine dissolved in 50 mL
MeOH were hydrogenated in the autoclave in the presence of 0.5 g Pd/C
(10%) at 50 °C and 3 bar hydrogen pressure unti the calculated volume of
hydrogen had been taken up. The catalyst was filtered off and the solvent was

eliminated under reduced pressure.

Yield: 1.9 g (98 % of theory)
ESI-MS:  (M+H)* 141
R : 0.19 (silica gel, DCM/MeOH/NH; 75:25:5)

g62c) | 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid [(R)-2-(4-azetidin-1-yl-piperidin-1-yi)-1-(3,4-diethyl-
benzyl)-2-oxo-ethyl]-amide




St

3.0 nL (16 5 nnDI) 1 benzyl 4 plperldone (17 5

mmol ) azetidine and 100 nL DCM Then 6.0 g (3 5

mmol ) sodi um tri acet oxy- borBhydri de was added

bat chwi se within one hour while cooling with an ice
re was_stirred for a further 12

th h i
PRebaeed Salogausbt Po AR A T e A Sl amPDeR he(2-
oRbCK 2:4.8 Wiref AR B PRI AbinEAfel XBofiiEmino}-
peopionistasigh apdh - azﬁertiéilnm-m-aipgri@iaé % of theory) :

JESL- VB: ©0.57 (sil l
('\%5004’ 9R5y15 15: 2§S|62|b;:a o

E43|£Mgtldl MiHy! 6psperidine 3.2 g (13.9 nmmol)
azetldln 1-yl -1-benz I-plperldlne di ssolved in 50 nL
ReoH wer eoff&ﬁi@/sd@ér@l MMeBé/eua/Bts afs 151 51 e

presence of 0.5 g Pd/C (10% at 50 C and 3 bar

hydr ogen pressure until the cal cul ated vol une of

Bxgaiphge8 had been taken up. The catalyst was filtered

of f and the solvent was elimnated under reduced

pressure. Yield:1.9 g (98 % of theory) ESI-Ms: (MH)'

2 et e R I e Phalfiiie
apielr[{ &)- E-QB-]a—zepam-heydsdzandiae'l -gH)-1-(3,4-diethyl-benzyl)-2-oxo-ethyl}-

Lﬂg_c@-z-m-azetidi n-1-yl -piperidin-1-yl)-1-(3, 4-diethyl
e n zyl)-2 -oxo-ethyl ] -am-d e 153

Cﬂgimw—o

Prepared analogously to Example 34 from (R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yh)-piperidine-1-carbonyl]-amino}-
propionic acid and 1-azetidin-3-yl-perhydro-azepine.

Yield: 37_ % of theory

ESI-MS: (M+H)" 629

Ry : 0.66 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 64

ethyl [1-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1 ,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionyt)-

[4,4']bipiperidinyl-1-yl]-acetate




Pr epar ed analogously to Exanple 34 from

(R)-3-(3, 4-diethyl - phenyl) 2-{[4-(2-

oxo-1, 2, 4, 5-tetrahydro-1, 3- %énzodlazepln 3-yl)-piperid
i ne- 1- car bonyl ] - am no} - proplonlc acid and
4-azetidin-1-yl-piperidine. Yield:36 %of theory
ESI-Ms: (MtH) ' 615 Rf :0.53 (silica gel,

DCM MeOH/ cyc/ NH3 70: 15: 15: 2), Exanpl e 63

4-(2-0x0-1, 2,4,5-tetrahydroé 1, 3-henzodi azepi n-3-yl)-p
peri di ne-1-carboxylic acid
[(R) -2-(3-azepan-1-yl -azeti g
nzyl)-2-oxo-ethyl]- amde P ar ed anal ogously to
Exanpl e 34 from (R)-3-(g3, 4-di et hyl - phenyl)-2-{[4-(2-

oxo-1, 2, 4, 5-tetrahydro- [, 3-benz azeptac 3-yl ) -pi perid
i ne- 1- car bonyl ] - aniAoN: /\r”ewm
-azeti di n-3-yl-perhyd o-akepione I Wotheory
ESI - V5. ( M+ 62 -0.66 (silica gel, o)
DCM MeOH/ : 15: 15: 2) Exanpl e 64 et hy)l

d| ethyl phenyl)-2-{[4-(2-0x0-1,2,4,5-t

1-yl)-1-(3, 4-diethyl-be

[1"-((R)- :
et rahydro-1, 3-
benzodi azepi n-3-yl ) - pi peridi ne- 1-carbonyl] - am no} - pr op

PER e 2aeiion S b Pam ok R 5P drefethyi-phenyl)-2-(4-(2-
of«5§)1 - 34 Brefrafli@loy B-hieodlaedint 4n Roeridine-1-carbonyl]-amino}-
| propionic acid and ethyl [4,4]bipiperidinyl-1-yl-acetate
Yield: 42 % of theory
ESI-MS; (M+H)" 729

Example 65

ethyl {4-[1-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidine-1-carbonyl]-amino}-propionyl)-piperidin-4-yl]-
piperazin-1-yl}-acetate

Prepared analogously to Example 34 from (R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-
propionic acid and ethy! (4-piperidin-4-yl-piperazin-1-yl)-acetate




0xo0-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -pi perid
i ne-1-carbonyl]-am no}- propionic acid and et hyl
[4,4']bipiperidinyl-l-yl-aédtate Yield:42 % of theory
ESI - V5. (MtH) " 729 Exanpl e 65 et hyl
{4-[1-((R) -3-(3, 4-di et hyl -phenyl )-2-{[4-(2-0x0-1,2,4,5
Yieldst rahycg%‘a'/dl@@heory
2pzQdi a Iy I ) - pi peri di ne-1-carbonyl]-amnm no}-prop
ElggW) - plz(ggrrﬁl d?@bz-yl ]- piperazin-1-yl}-acetate
Prepared anal ogously to Exanple 34 from
(R)-3-§3,4-di et hyl - phenyl ) -2-{[4-(2-
E | 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -piperid .
i ne- 1- carbonyl ] -am no}- propionic acid and et hyl

(4- pi peridin-4-yl-piperazin-1-yl)-acetate 155 Yiel d: 33
[194(69- 3 BebdietBBiphieBy() 13-} -(2-0%0- X dfptatradiydro-1,3- :

ol e Y cRBS I Ak hobiongty - 2 4 5t

| i kigeri di ne- 1- car bonyl ] -ami no}-prop
[4%@3}?;?&%&%@94} ?@FEF%%??% nyl-1-yl]-acetic acid A

m xture of 150 ng (0.21 nmol) ethyl

[1'-((R) -3-(3, 4-di et hyl - phenyl ) -2-{[ 4- ( 2-

oxo-1, 2, 4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) -pi perid
i ne-1-car bonyl]-am no}-

propi onyl)-[4,4"] bi pi peri di c1l-yl]-acetate, 20 niL
THE and 2.5 nL 0.1 M NaCH stirred for 12 h at RT.
The organi c sol vent was, el i/m nated under
OO
/Q ﬂ'/\g— —>:O

/’L HO

N O

H

A mixture of 150 mg (0.21 mmol) ethyl [1'-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyl}-amino}-
propionyl}-[4,4'bipiperidinyl-1-yi}-acetate, 20 mL THF and 2.6 mL 0.1 M

NaOH was stirred for 12 h at RT. The organic solvent was eliminated under

- reduced pressure and the pH of the reaction mixture was adjusted to exactly
- 7.0 by the addition of 0.1 M HCI. The precipitate was suction filtered, washed

with a little water and dried.
Yield: 139 mg (90 % of theory)
ESI-MS: (M+H)" 701

‘Example 67

| {4-[1-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzod iazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionyl)-piperidin-4-ylj-

piperazin-1-yl}-acetic acid




reduced pressure and the pH of the reaction m xture

was adjusted to exactly 7.0 by the addition of 0.1 M
HCl. The precipitate was sdétion filtered, washed

with alittle water and dried. Yield: 139 ng (90 % of
theory) ESI-Ms: (MtH)" 701 Exanple 67

{4-11-((R) -3-(3, 4-di et hyl - ppenyl )-2-{[4-(2-0x0-1,2,4,5
-tetrahydro-1, 3-
benzodi azepi n- 3-yl ) - pi peri dyng
ionyl)-piperidin-4-yl]- pipe
156 0 Prepared anal ogously
{4-11 -((R)-3-(3, 4-di etthyl =

phenyl)-2-{[4-(2-0 1 5 tefra JdraY, 3- benzodi aze
pi n-3-yl) - pi perldllne-?!- fﬁM‘WN " 11\f~>:

1- car bonyl ] -am no} - prop
in-1-yl}-acetic acid
0 Exanple 66 from et hyl

car bonyl ] - am 1o}y onyl ) - Bi peri di n-4-vyl %er azi n-
1-yl}-ace Ylgd 99 % of theory ESI-NM '!%|—D+ 702
Exanpl e

(3 4-di et hyl - phenyl )-2-{[4-(2-0x0-1, 2-di h
ydr o-i m dazol[ 4, 5-
c] qui nol i n-3-yl) - pi peridi ne-1-carbonyl ] -am no}- propion

Pypared BAAIcEbOsK Y| Exarﬁpi@%iﬁam elhwl{h [AQERP843 BrdietiyRd

anal ogously to Exa
plaeml ﬁ4d62nom-912,445§etﬂalhmmo1 3 benzodlazepln 3-yl)-piperidine-1-

%@bﬁ@f?%&ﬁgﬂﬁngﬁ ¢l f?%*%ﬁ%%gf‘ﬁ%%ﬂ hoyiyacetate

Yield: 99 % of theory
ESI-MS: (M+H)* 702

Example 68

ethyl {4-[1-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1,2-dihydro-imidazo[4,5~
clquinolin-3-yl)-piperidine-1-carbonyi]-amino}-propionyl)-piperidin-4-yl]-
piperazin-1-yl}-acetate

N Nj\N N N N
G\}/ﬁ/@ H/\for Dﬁ /\3 }o
i )

Prepared analogously to Example 1i) from 3-piperidin-4-yi-1,3-dihydro-
imidazof4,5-cjquinolin-2-one and ethyl (4-{1-[(R)-2-amino-3-(3,4-diethyl-
phenyl)-propionyl]-piperidin-4-yl}-piperazin-1-yl)-acetate

Yield: 64 % of theory




R

phenyl ) - propi onyl ] - pi peri di n-4-yl }-pi perazin-1-yl)-ace

tate Yield: 64 %of theory 157 ESI-Ms: (MtH) "~ 753
Exanpl e 69 et hyl 157
[1'-((R)-3-(3, 4-di et hyl - phenyl ) -2-{[ 4- (2- oxo0- 1, 2-di hyd
ro-imdazol 4, 5-
ESI-MBnol i (M8HY1§53i peri di ne- 1- car bonyl ] - ami no} - pr opi on
yl)-[4,4" ]bipiperidinyl-1- yl]-acetate Prepared
anal ogously to Exanple 1 i) from
Egapibresn di n-4-yl -1, 3-di hydr o-
| m 5azo| 4, 5-c] qui nol i n-2-one and et hyl
-[ (R) - 2-ami no- 3- (3, 4-di et hyl - phenyl) -

PR b Hatigharpin &

. c]{qﬂnr{olm(?\ ﬁ)*pﬁ:‘:e(r@u@d*catwwlﬁﬂlﬁhb} ~prépidhyh)-[R4 Toipipariding h-

X_ro i, m dazo[ 4, 5-
Yigpgaia®I i n- 3- yI) pi peri di ne- 1- car bonyl] ani no} - pr opi on

HO H Prepared anal ogously to Exarrpl e 66 from et hyl
{4-[1-((R)-3-(3,4-diethyl - '
phenyl) - 2-{[ 4- (2- oxo- 1, 2- di Kydr g=m dazo[ 4, 5-c] qui nol i
n- 3-yl) - pi peridi ne-1-

j"? l OJ\H/\Q_ND_CN—%:O

| Prepared analogously to Example 1i) from 3-piperidin-4-yl-1,3-dihydro-

imidazo[4,5-c]quinolin-2-one and ethyl {1'-[(R)-2-amino-3-(3,4-diethyl-phenyl)-
propionyl}-[4,4lbipiperidinyl-1-yl}-acetate |

Yield: 49 % of theory

ESI-MS: (M+H)" 752

Example 70

{41 -((R);S-(3,4-diethyl-phenyl)-2-{[4-(2-oxo-1 ,2-dihydro-imidazo|4,5-
c]quinolin-3-yi}-piperidine-1-carbonyl]-amino}-propionyl)-piperidin-4-yl}-
piperazin-1-yl}-acetic acid




car bonyl ] - am no} - propi onyl ) - pi peri di n-4-yl ] - pi perazin-

1-yl}-acetate Yield:42 % of theory ESI-Ms:. (MH)' 725

Exanple 71 158

[1'-((R-3-(3,4-di et hyl -phenyl)-2-{[4-(2-o0xo0-1, 2-di hyd

ro-im dazo[ 4, 5-c] qui nol i n-

3-yl)-pi peridine-1-carbonyl ] -am no}-propionyl)-[4,4"]b

i pi peridinyl-1-yl]-acetic acid Prepared anal ogously
il [1'-((R)-3-(3, 4-diethyl -

2- di hydr o-i m dazo[ 4, 5- c] qui nol i

car bonyl ] -am no)Q propi onyl)-[4, 4" ] bipi perl dinyl -1-yl]-
acet ﬁ}te Yi el ek 6 W@NEST'\NB (MeH) ' 724 159

APl & 72
: @ 1 hydr o- ‘Pmdazo[4 5- C'L T Hol i n- 3- yl) - pi pe
it nes 1- carboxyllc acid

{(R) - 1N(3¥4- di et hyl - benzyl ) - 2- [ 4- (4- net hyl - pi perazin-1
-yi)- yﬁperldln 1-yl]-2-oxo0- ethyl}-anide Prepared

j‘g@é@g%‘rﬁd ygéjﬁg%@{)[’]e;ﬁ%s frbRIRthyl {4-[1-((R)-3-(3,4-diethyk-

pbbﬁwW){{4L(Z-éxo4 . rdihydio-pnidezeldi S eltiuinolingg-pldpipdiridine-4 |
1-

cafbsgbiminal propwnyupiRgaia:4- W BIRERANS VL AEFIAR - 2- on

Yéeldi el d: 2&2%%hﬁéwry) ESI - V5. (M+H) ' 681

ESI-MS:  (M+H)* 725 |

Example 71

[1'-({R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0ox0-1,2-dihydro-imidazo[4,5-c]quinolin-
3-yl)-piperidine-1-carbonyl]-amino}-propionyl)-[4,4'Ibipiperidinyl-1-yl}-acetic
acid

@2\ /Q Q_CN}O

Prepared analogously to Example 66 from ethyl [1'-{({R)-3-(3,4-diethyl-
phenyl)-2-{[4-(2-oxo-1,2-dihydro-imidazol4,5-c]quinolin-3-yl)-piperidine-1-
carbonyl}-amino}-propionyl)-[4,4'Jbipiperidinyi-1-yl}-acetate

Yield: 69 % of theory

ESI-MS: (M+H)" 724



- efhyamaidedi n-4-yl -1, 3, 4, 5-

Exanpl e 73
N[lI-{(R-1-(3, 4-di et hyl - benzyl )-2-[4-(1- et hyl - pi peri
di n-4-yl)-piperazin-1 -yl]-12

oxo- et hyl am no}- 1-[ 4-(2-o0xo0-1, 2, 4, 5-tetrahydro-1, 3- ben
zodi azepi n-3-yl)- piperidin-
-yi]-nmeth-(2)-ylidene]-cyanam de 160 A m xture of 390
E . nmol )

'no-3-(3,4-diethyl-phenyl)-l-[4-(1-

met hyl - piperidin 4- yI) pi perazin-1-yl]-propan-1-one,
270 ny .01 mol ghen yl cyano- car boni m date and 50
412-a3eM, hyﬂrwm zplh S-glaviinglingg-yhriperidieer 1 tarpexdic agid

T e R S

h. The reaction mixture was evaporated down under
reduced pressure and the residygswas purified by
chromat ogr aphy. The produgf . acdty ons were evapor at ed
down, the residue was triturajed with PE and suction
filtered. Yield: 200 ng (29 % -heory E8H; M5!
(MrH)© 682 Rf 0.33 (silica gel\--DC c/ NH3
70:15:15: 2) Exanple 74

N-[1-{(R-1-(3, 4-diethyl I 4- et hyl -
GRS H@;H@< i pr

oxo- et hyl (2- onl %4, 5-tetrahydro-1, 3-ben
zodi azepi
pi peri di n-

-(2)-ylidene]-cyanam de 161
0

Prepared analogously to Example 17) from (R)-2-amino-3-(3,4-diethyl-
phenyl)-1-[4-(4-methyl-piperazin-1-yl}-piperidin-1-yl}-propan-1-one and 3-
piperidin-4-yl-1,3-dihydro-imidazo[4,5-c]quinolin-2-one

Yield: 25 % of theory)

ESI-MS: (M+H)" 681

Example 73

N-[1{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-
oxo-ethylamino}-1-[4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1 -yi]-meth-(Z)-ylidene]-cyanamide




Pr epar ed analogously to Exanple 73 from

3-pi peridin-4-yl - , 4, 5-tetrahydro-

benzo[ d] [ 1, 3]d|azep|n 2- ondéand

(R)-2-am no- 3-(3, 4-di et hyl - phenyl ) - 1-[ 4- (4-

met hyl - pi perazin-1-yl)-pi peridin-1-yl]-propan-1-one
Yield: 26 % of theopy ESI-MsS. (M+H)' 682 Rf :0.47
(silica gel, DCM MeOHjtyc/ NH3 70: 15:15:2) Exanple 75
N[1-[(R-2-[1,4"] peridinyl-1"-yl-1-(3,4-diethyl-b
enzyl ) - 2- oxo- et hyl o] - 1-

[ 4- (2- oxo- MR, 4, 5- rahydro- 1, 3- benzodi azepi n-3-yi)-p
i peridin-1-yl NneL -(2)- ylidene]-cyanam de N N |

CN*N~N. r L //_/\P pa ed anal ogously to
Exan‘pleﬁi - piipé& i dP=4- yN-T, 3, 4, 5-t et rahydr o-
| di dzepPn- Z-one an
gno 1-[1,4" ] bipiperidinyl-I"-yl-3-(3, 4-

' enyl ) - propan-1-one 162 Yiel d:15 % of theory

L (MrH)' 667 Rf :0.49 (silica gel,

DCM I\/EO—V cyc/ NH3 70:15:15: 2)

A mixture of 390 mg {1.01 mmol) (R)-2-amino-3-(3,4-diethyl-pheny!}-1-[4-(1-
methyl-piperidin-4-yl)-piperazin-1-yf]-propan-1-one, 270 mg {1 01 mmol)
diphenylcyano-carbonimidate and 50 mL DCM was stirred for 4 h at RT and
then evaporated down under reduced pressure. The residue was combined
with 30 mL acetonitrile and 270 mg (1.10 mmol) 3-piperidin-4-yi-1,3,4,5-
tetrahydro-1,3-benzodiazepin-2-one and refluxed for 14 h. The reaction
mixture was evéporated down under reduced pressure and the residue was
‘purified by chromatography. The product fractions were evaporated down, the
residue was triturated with PE and suction ﬁltered.'

Yield: 200 mg (29 % of theory)

ESI-MS: (M+H)" 682

R¢: | 0.33 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

Example 74

N-[1-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-2-
oxo-ethylamino}-1-[4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yl]-meth-(Z)-ylidene]-cyanamide




Exanpl e 76

1-11, 4 ]bipiperidinyl 1'-yl-2-(3, 4-di net hyl - benzyl) - 4-
[ 4- (2- 0x0- 1, 4-di hydro-2H 161

qui nazol i n- 3 yl)-pi peridin-1-yi]-butan-1, 4-dione N
76a) tert-butyl

4- (3, 4- di net hyl - phenyl ) -3, 3-
te 1.56 g (35.7 nmol) sodiu
oil) was added batchwise to /
(34.0 mol) 4-tert- butyl 2-e
in 140 nL THE while cY &ing N ice and the m xture
was stirred for 1 h. Tﬂﬁt,675 g (32.6 mmol)

4- br ononet hyl - 1, 2- di anzene \di sSol'ved in 70 niL
THE was slowy adde pwise o\t h |5g;956Ted

m xture and s 1 h & RT. The reaction

m Xt ure was ey riat ed down under reduced pressure,

t he residue . ned with 20%citric acid sol ution
and extrac tHree times wwth Et OAc. The conbi ned
organi c phases were dried and evaporated down under
reduced pressure. Yield: 11.6 g (91 %of theory) K

PQeG:feréa ianRAcaSly: toPEXENEICT BHafi Rpigeeiri-6-y74i 314 8- 2tBhro-
ban;@{dm Jldiezepin-2otiengnd {R3)-2-apnisodt-(foddisthWepranybu-Entt-

e @ﬁﬁ%@ﬁgllph '&D%ﬁ@%jylgpr&ﬁgﬁ-gﬁ@') tert-butyl 4

Yﬁﬁ@oxycargsnybfbukgpoate and 100 nL DCM was conbi ned
with 20 m. TFA, 163 the reaction mxture was stirred
EBEMS h afMH) 8RR evapor at ed down under  reduced

RP! €SSUT €. 47 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

hi s- et hoxycar bonyl - but anoa
hydride (55%in mnera
& Solution of 8.80 nL
carbonyl - succinate

2

Zxd

Exampie 75

N-[1-[(R)-2-]1,4bipiperidinyl-1'-yl- 1-(3,4-diethyl-benzyl)-2-oxo-ethylamino]-1-
[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-meth-(Z)-
ylidenej-cyanamide

/&

O

ng

Prepared analogously to Example 73 from 3-piperidin-4-yl-1,3,4,5-tetrahydro-
“benzo[d][1,3]diazepin-2-one and (R)-2-amino-1-[1 ,4']bipiperidinyl-1'-yl-3-(3,4-
diethyl-phenyl)-propan-1-one



Yield: 10.0 g (100 % of theory) Rf : 0.35 (silica gel,

PE/ Et OAc/ gl aci al acetic acid 8:2:0.5) 76c¢) diethyl

2- (3, 4-di net hyl - benzyl ) - 2- {&- oxo- 2- [ 4- ( 2- ox0- 1, 4-di hyd

ro-2H

qui nazolin-3-yl)-piperidin-1-yl]-ethyl}-mal onate A
Yialdt ure ofd ¥ofthgoy29. 7 mmol )

4- di | :phenyl ) -3, 3-bi s-
Eé{ ﬁ&ycar@gr{'w 6(ﬁ?}anoi c acid, 10.5 g (32.7 mol) TBTY,

Ré4: 2 g (30p.39178MEa gelHOSM/MeGHBycNE:; #0mMmR15:2)
et hyl di i sopropyl am ne, 270 nL THE and 30 nL water was

stirred for 15 min at RT and then conbined with 7.6 g

E ') 3-piperidin-4-yl-3,4-dihydro-1
ol i n-2-one. The reaction m xture was stirred
for 5 h at RT and evaporated down under reduced

1E&ﬁﬁﬁnﬁ(p%adl&i@o&%iéd&%p%’%‘%yibémés&%%@-@xea Fapyshegt+

AP Sl g e e B 7% S ca e

DCM MeCOH/ cyc/ NH3 70: 15: 15: 2) 76d) '
2- (3, 4-di.net hyl - benzyl) - 4- oxo- 4- [ 4- ( 2- ox0- 1, 4-di hydr o-
2H qui nazolin-3- yl)- plperldl‘-l yl]- but anoi ¢ aC|d A

solution of 15.5 g (28.2 mol
2- (3 4- dlnEthyI benzyl) 2-{2-

- et hyI} rral onate in 100 t(}I was conbl ned W|th
i n\1 wat er and

11.2 g (169.7 mol)

the m xture was refl(@ for 5ih.\Affer\the¢ addition
of anot her O™N o7 mmlfD KCH di ssol ved in 150
m. water th xtuge was refluxed again for 5 h, then
conbi ned wt 1(? Owater and the precipitate was

suction .

76a) tert-butyl 4-(3,4-dimethyl-phenyl)-3,3-bis-ethoxycarbonyl-butanoate
1.56 g (35.7 mmol) sodium hydride (55% in mineral cil) was added batchwise
to the solution of 8.80 mL (34.0 mmol) 4-tert-butyl 2-ethoxycarbonyl-
succinate in 140 mL THF while cooling with ice and the mixture was stired
for 1 h. Then 6.5 g (32.6 mmol) 4-bromomethyl-1,2-dimethyl-benzene
dissolved in 70 mL THF was slowly added dropwise to the ice-cooled mixture
and stirred for 1 h at RT. The reaction mixture was evaporated down under
reduced pressure, the residue was combined with 20% citric acid solution and
extracted three times with EtOAc. The combined organic phases were dried
and evaporated down under reduced pressure.

Yield: 11.6 g (91 % of theory)

Rs: 0.6 (silica gel, PE/EtOAc/glacial acetic acid 8:2:0.5)

76b) 4-(3,4-dimethyl-phenyl)-3,3-bis-ethoxycarbonyl-butanoic acid
A mixture of 11.6 g (29.5 mmol) tert-butyl 4 -(3,4-dimethyl-phenyl)-3,3-bis-
ethoxycarbonyl-butanoate and 100 mL. DCM was combined with 20 mL TFA,




filtered. The filter cake was dissolved in 500 nL

wat er, washed twice with 100 nlL Et OAc and adjusted to
pH 4 by the addition of coné3 HCI. The precipitate
fornmed was suction filtered and dried in the
circulating air dryer. Yield: 6.7 g (53 %of theory)
thef reaction nikteire waa stjged fOCVHh Nt BY and eXp3oratedidows uplier

G
rQEYCEOAP PR BPperi di nyl -1 ' -yl - 2- (3, 4- di met hyl - benzyl ) - 4-
Yidd{ 2- 0x048.,04g (100 % of theory

di hydr o- 2H qui nazol i n- 3§¥ |per|d|n 1- yI% but an- 1, 4-
Riizone 1640/3%1651&::&9@! dtE/ @Ag dlacia aeelic peid 8:2:0.5)

2- (3, 4-di net hyl - benzyl ) - 4- oxo- 4- [ 4- ( 2- ox0- 1, 4-

di hydr o- 2H qui nazol i n-3-yl ) - pi peri di n-1-yl ] - but anoi c

- 78¢€) dd:e&hy?iz (@ 4~8Lrﬂeth'mﬁl:|3énz MEPH2-0R0-28492(dkol1 AvaihydroiCht-
0.39 nL (2. iisopropylamne, 45 nL THE
and QU'H@Z%I'gTY')vﬁﬁe%‘ﬂ‘ﬂﬂrﬂh’efW} meloRAle at RT, conbi ned

AR g o ol AR 3 ey eph e b Bt pRnd
emcaqyoambegli loinimnomrmt&:t 10681 g (82, 7pmemb)uF BTU A2 g (30.5 oenol)
HUER, Sy R Ao e BV idiseproeiemig 2 Pust afF 3Rg a0 mi

' V\%@é&un F%erébegtlr%cﬂﬁi?% rHi?\aéteﬁT‘éﬁth@ﬁ b?ﬁ'lblr%ﬂ%ﬂf 2lee§ (3P YMmol)

reduced pressure and puri by chronatography
Sepiperidinidir-ged, geilhydrcr-l‘ié-l-qpinadodm-Z#m Themsastimnegmixture was

d d d h [
&8 T G e Yeviars &0 i Padeaetlines Birsbfl, 118
réélﬂid@ﬁvég sthﬂeQ hlih POl é&@ra‘%’ed)f\lanar 30lutn, sultidR filtered,
l'ica gel, DCM MeOH cyc/ NH3 70: 15: 15: )Exanpe??
washed with water and dried in-the circulating air dryer.
~ Yield: 15.6 g (96 % of theory)

R 0.77 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

76d) 2-(3,4-dimethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-
yl)-piperidin-1-yl]-butanoic acid

A solution of 15.5 g (28.2 mmol) diethyl 2-(3,4-dimethyl- benzyl)-2 {2-ox0-2-[4-

(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyi}-malonate in 100

mL EtOH was combined with 11.2 g (169.7 mmol) KOH dissolved in 150 mL

water and the mixture was refluxed for 5 h. After the addition of another 11.2 g

(16'9.7 mmol) KOH dissolved in 150 mL water the mixture was refluxed again

for & h, then combined with 150 ml. water and the precipitate was suction

filtered. The filter cake was dissolved in 500 mL water, washed twice with 100

mL EtOAc and adjusted to pH 4 by the addition of conc. HCI. The precipitate

. formed was suction filtered and dried in the circulating air dryer.

Yield: 6.7 g {53 % of theory)

Re: 0.18 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

76e) 1-1,4"bipiperidinyl-1'-yl-2-(3,4-dimethyl-benzyl}-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-dione




2- (3, 4-di net hyl -benzyi)-1-(1" -net hyl -[ 4, 4' ] bi pi pe(di ny

| -1-yl)-4-]4-(2-0x0-1, 4-
di hydr o- 2H qui nazol i n- 3-yl i peri di n-1-yl ] - butan-1, 4-
di one H Prepared anal ogously to Exanple 76e) from
2- (3, 4-di met hyl - benzyl ) - 4- oxo- 4-
A[mix{ure ©f §-9.9 42 9i mm‘)& M@ma&wbbemzﬁ)%oyorﬁ Het3-axord #i-

bl B Tt Bt

TWMWQ‘@ /i3 7r®0$501<§9 Gomipxayet ldTB I 45
4-di ?%t hyl - genz I) [&)L(?g thrlgrgl e??réljlpxazm;\;?)

m%.p]( .aagl.ﬁqmjr\yat}ar mp@tl rgd for 10 min at RT, combined with 0
(2? z%rﬁoqwhiggfp%naﬁygé’ﬁ@ 60ad R)r%l fYJHhePh ’Heﬁhgéx%%tbc?ﬂeﬂmxm%e

re are anal ogousl
wéé@kabom&dbﬁn%rﬂlemdwedkmmdré themﬂﬂdée was combined

mé}ﬁjs%ﬁﬁ%%%ﬁ%ﬁ@?k@%ﬁ.ﬁ%niaﬁdqgitlp&a%%eocl hree t%e?s Wit IPBrdl\ﬁMe(}H
E‘E’rgeor Eﬁ?nﬂﬂu@é‘%?@ﬁﬁ fPHés)esRhél‘% ”%v %@E?CHN?%‘Z” Ynaér
reductd pIeEs_szi)e BrdmuiriGed @y chromatography over silica gel . The
przqg{%gé@cgiq%%t h%':e]_ebv%?)?éalt%é Soh Undel s dided, rggét?rze' feledidlie
wﬁé%tﬂ:r&ﬂe@’mgdlﬁ%oﬁr‘éﬁ%étﬁézghﬂ BudioH fitaremeri din-1-yl]-bu
Yield: 0.6 g (50 % of theory)

Ry : 0.52 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 77

2-(3,4-dimethyl-benzyl)-1-(1'-methyl-[4,4 ]bipiperidinyi-1-yl)-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-butan-1,4-dione

Prepared analogously to Example 76e) from 2-(3,4-dimethyl-benzyi)-4-oxo-4-
[4-(2-0x0-~1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butanoic acid and 1-
methyl-[4,4'bipiperidinyl |

Yield: 33 % of theory

Ry : 0.36 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)




166 Prepared anal ogously to Exanple 76e) from

2- (3, 4-di net hyl - benzyl ) - 4- oxo- 4-

[ 4- (2- ox0- 1, 4-di hydr o- 2H quithazol i n- 3-yl ) - pi peri di n- 1-
yl]-butanoic acid and 1- nethyl-4-pi perid in-4-yl-pi

Eerazi ne Yield: 33 %of theory Rf : 0.53 (silica gel,
cyc/ NH3 70: 15:15: 2) Exanple 80

2- (3, 4-di met hyl - benzyl ) -1-[ 4- (4- et hyl - pi perazi n-1-yl) -

pi peridin-1-yl]-4-[4-(2-o0xo-

243%-dintotdyicoetityii- PB@IOMeth)ﬁ*p}ﬁérldm-p%)'pipBFakW“M]WI‘Q(E'

1,4-dione i _ H Prepared anal ogously to rr%l 76¢€)

oxeﬂﬁﬁlwrarw %ﬂﬂw%ﬁlﬁ;ﬂ@ewww’hbuwn - A%lcne

yI] butan0|c acid and 1- ethyl 4 pi perld [

theory Rf : 0.61
Q: 15: 15: 2) Exanple 81
p sopr opyl - pi perazi n- 1-

4-yl - pi perazi ne Yield: 29
(silica gel, DCM MeCH/ cyc/ NH3
2- (3, 4-di net hyl -benzyl)-1-[4
yl)-piperidin-1-yl]-4-[4-(2-
0x0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-1-yl]-bu
tan-1, 4-di one 167 H Prepdredlanalogausl o Exampl e
76e) from 2-(3, 4-di et KY1 - Benzy U 4-Mx§- 4-N—

@N\:‘LO . O

I
H

Prepared analogously to Example 76e) from 2-(3,4-dimethyl-benzyl}-4-ox0-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-yl]-butanocic acid and 1-
(1 -methy!-piperidin-4-yf)—piperazihe.

Yield: 27 % of theory

Ry : 0.35 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 79

2-(3,4-dimethyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl}-piperidin-1-yl]-4-[4-(2-
oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-dione

/O T ND——N@N—

|
H



[ 4- (2- ox0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri din- 1-
yl ]-butanoic acid and 1- isopropyl-4-pi peridi
n-4-yl - pi perazine Yield: 18666 0of theory Rf : 0.59
(silica gel, DCM MeOH cyc/ NH3 70: 15:15:2) Exanple 82
2- (3, 4-di net hyl - benzyl ) -1-[ 4- (4- met hanesul phonyl - pi per
Prepared-apajogeiusbyrtpdexample 76e) from 2-(3,4-dimethyl-benzyl)-4-0xo-4-

|]-4-[,4r (- ox0x 1, 4-di hydro-2H: qui & 1407032 Vb )P b
diaotodHhuiRe b Sy BT Qs el A
RtAIR-BipBAdin-4-Ppiperdzinet- di met hyl - benzyl ) - 4- oxo- 4-

Y[4- (2-oxo0-1, 4-di ﬁ)‘?dr 0- 2H qui nazol i n- 3-yl ) - pi peri di n-1-
yeld: but andB e EtEORRd 1- netha n esul ph onyl - 4-pi per|i

dn-4-yl A azi i i of7d. y»Rf : 0.65

Fégéi l'ica ggﬁ:ﬂ%@?ﬁ %@%@é’%@@’%’%?’ 1—?2{?9?@ Exanpl e

83

4- (2-0x0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-

ic acid {1-(3, 4-

di nmet hyl - benzyl ) - 2-[ 4- (4- met hyl - pi perazi n-1-yl) - pi peri

di n-1-yl]-2-oxo0-ethyl}- am de 83a) et hyl
2 3akrdimet Byl Bsney i inft- iy tthyhpiperazinpd egbi-pipatdin -pi] 4t 4r{@-oxo-

of 18.6 g, (93.5 o .
1SS B spiRpridins alutand drdipne o3
mot)y—ethyt—diphenyt-methyltdene-amnoj-acetate, 3. 29
g (10.0 mml) tetrabutyl amoni um brom de, 41.3 g (250

mol ) K2CAB x 1.5 H20 and 6 acetonitrile was
refl uxed overnight. The reacyi m xture was filtered,
the

0

OO

I
H

Prepared analogously to Example 76e) from 2-(3,4-dimethyl-benzyl)-4-oxo-4-
[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butanoic acid and 1-
ethyl-4-piperidin-4-yl-piperazine ' '

Yield: 29 % of theory _

Ry : 0.61 (silica gel, DCM/MeOH/cyc/NHz 70:15:15:2)

Example 81

2-(3,4-dimethyi-benzyl)-1-[4-(4-isopropyl-piperazin-1-yl)-piperidin-1-y{}-4-[4-(2-
oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione '




| yl) - pi peri

filtrate was evaporated down under reduced pressure,
the residue was taken wup in 500 niL diethyl ether and
conbi ned with 250 nlL semicdfht. HCI with vigorous
stirring. Then the organi c phase was separated off,

t he aqueous phase was extracted twice with diethyl
ether and neutralised by the addition of solid
NaHCO8. The aqueous phase wag tracted by shaking
three tinmes with 200 nL Et t he conbi ned organic
phases were washed once W|th Water, dried over Na2SO4
, filtered and evapor at -Io down under reduced pressure.
Yield:11.3 g (55 % feQryy. 6§/(S‘\|I a gel,
DCM MeOH/ cyc/ NH3 7 - 157 15: 2) B
3-(3, 4-di z -2{[40(2 oxol4d|hydro 2H qu
i nazol i n-3

e- rSL’JE\m bonyl ] - am no} - propi onate 10.0 g
(57.9 mmol) CDTvaere added to the solution of 11.0 g
(49.7 mmol ) et hyl

2-am no- 3- (3, 4-di net hyl - phenyl ) - propi onate in 250 niL

Pl £ ghaboRlsl 6 ERbR e i 240 -G ety
[43(2 6)40-1 Ablliro-2 H-quinazolin-3-yl)-piperidin-1-yl}-butanoic acid and 1-

er|d| n-4-vyl - 3, 4-di hydr o- 1H qui nazol i n- 2- one was
ISQQERFH’th%eﬁ‘B%ﬂrY'th%?%PGre was refluxed for 2.5 h and

vy gpor at elp%u% edt}.l?%ﬁae reduced pressure. The residue

was distr en saturated NaHCO3 sol ution and
REt OAc and0 5bdsitica gel) DQMAdeOay cilitls Bt 1biid)ce nore
with Et OAc. The conbi ned organi c phases were dried
over Na2SO4 , filtered and evaporated down under

EXSRiRegp pressure. Yield: 17.5 g (74 %of theory)

2-(3,4-dimethyl-benzyl)-1-[4-(4-methanesulphonyi-piperazin-1-yl)-piperidin-1-
yi]-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-diocne

_ o
/O\s NC>7N N—S_
o 4
g@!
N/&O

I
H

Prepared analogously to Example 76e) from 2-(3,4-dimethyl-benzyl}-4-oxo-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-yl]-butancic acid and 1-
methanesulphonyl-4-piperidin-4-yl-piperazine.

Yield: 45 % of theory

R¢: 0.65 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)



Rf : 0.6 (silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2)

83c)
3- (3, 4- di net hyl - phenyl ) - 2- {Ip&- ( 2- ox0- 1, 4- di hydr o- 2H qu
i nazolin-3-yl)-

i peridi ne-1-carbonyl]-am no}-propionic acid 17.5 g
ﬁgm@ f8ol ) et hyl
3- (3, 4-di nmet hyl - phenyl ) -2-{[ 4- (2- oxo0-1, 4-di hydr o- 2H
qui nazol i n- 3-yl ) - pi peri di ne- 1- car bonyl ] - am no} - pr opi on
45(Q90)€b $3Cd|Nﬁﬂo@?—l—h@&azblin-BEW'bip@ﬁdlﬂembcmdxyﬂdék:ld@ﬂ(fﬁm

OH and stirred overni ght at The reactign
dWQﬂWMF@WQ 4 fderr@myltmﬁerﬁzmﬂ &9'@'%@'%9&%%147%'@/'}'
a%ggs with tert- butyl methyl ether and conbi ned with

nmL 1 MHCI. The agueous phase was extracted three

. times wth EtOAc, the conbined organi c phases were

dried, filtered and evapor ated down under reduced
pressure. The residue was t ated with

di i sopropyl ether, suction filz ed stirred with
diethyl ether and dried at ° inthe circul ating
air dryer. Yield: 6.0 g (36 %of theory) 83d)

4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n-3-y|/)_—_gi peri di ne- 1-

carboxylic acid
{1- (3, 4-di net hyl - b;@ 2-1[4 éf\'ms hyI\ p/perazm 1-vyl

) - pi peridi o-ethhyl§-anide 0.90 g (2.80
mol ) TBTU(2 55 nol) HOBt, 0.49 nL (2.80
nmol ) et hyldi i 306propyl anm ne was added to a mxture of
1.15 g (2:55 rmlkp 3-(3, 4-
di met hyI phenyl ) -2-{[ 4- (2- oxo- |

, 4-di hydro 2H qui nazol i n- 3-yl) - pi peri di ne-1-

S5 V8P 3B oAb ) %%%ét%‘?erﬂéﬂ% D
Avm&tméctﬁds 8 gqeﬁsxmm Avaroradinethet 1 f2odindeghyirbenzend, 25.0 g

I neﬁ e\ff]yé) ?ggpt,erwl Xupene-amlzno)-acetate 3.29 g (10.0 mmol)
tetrabutylammonlum bromide, 41.3 g (250 mmof) K2CO3x 1.5 H20 and 600

mL acetonitrife was refluxed overnight. The reaction mixture was filtered, the

filtrate was evaporated down under reduced pressure, the residue was taken
up in 500 mL diethyl ether and combined with 250 mL semiconc. HCI with
vigorous stirring. Then the organic phase was separated off, the aqueous
phase was exiracted twice with diethyl ether and neutralised by the addition of
solid NaHCOs. The aqueous phase was extracted by shaking three times with -
200 mL EtOAc, the combined organic phases were washed once with water,
dried over Na,SQ, , filtered and evaporated down under reduced pressure.
Yield: 11.3 g (55 % of theory)

Re: 0.62 (silica gel, DCM/MeOH/cyc/NHz 70:15:15:2)

83b) ethyl 3-(3,4-dimethyl-phenyl)-2-{[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-
yl)-piperidine-1-carbonyl]-amingo}-propionate

10.0 g (567.9 mmol) CDT were added to the solution of 11.0 g (49.7 mmol)

ethyl 2-amino-3-(3,4-dimethyl-phenyl)-propionate in 250 mL THF cooled in the




pi perazine. The reaction m xture was stirred overni ght
at RT, evaporated down under reduced pressure and the
resi due was conbined with 709nL 170 saturated NaHCO3
sol ution. The aqueous phase was extracted three tines
with DCM the conbi ned organi c phases were dried over
iogbabstirred fosriduwhile CO@MWﬂblﬁédC@I baih anditer IrkkatiRéd Then

R ATE L phoR - BPRHtE FoRaPvABrL PRk ong was
adeed, beapactiireshixtaewaas! rasﬂenxed fshB th Mpiccevaparated down
triturated with di et hyl et her and suction filtered.

upderreguced popssure Nt ggs'd{qeewaﬁ Etrm%et\ﬂ@ﬂ' satugtad

I\Eﬁ'ﬂ(;d) )@(‘%i_gﬁ{)rlagl h tgﬁ‘o- é& qU| P i’ﬁgggf”@%. per| tr\{\géei

- marelwityEtQAacie ¢dmb|aed{>rgamc phases were dried over NaQSO4 .

di met hy| - benzyl )-2-[4-(1-ne per|d|n4yl) pi pera

f'g?rr?dla ?V&Lp%gf@déqugn }“(‘&%frF?G% 8" 2red- anal ogously to
vigampl e 8 |rrethyl phenyl) 2-{[4-(2-

oxg , 4- d?ﬁ)sdég Zﬁoﬁﬁﬁgﬁl in-3-y pi peri di ne- 1-car bo

Ryl ] - ani n6}6 (silicpi gah, DCNﬁMieéDfﬂnwb/NHs 70 15:15:2)

1- net hyl - 4- pi peri di n-4-yl - pi perazine Yield:19 % of

theory EI-M5(M' 615 _

83c) 3-(3,4-dimethyl-phenyl)-2-{[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-

piperidine-1-carbonyl]-amino}-propionic acid
17.5 g (36.6 mmol) ethyl 3-(3,4-dimethyl-phenyl)-2-{[4-(2—0)(041 A4-dihydro-2H-
quinazolin-3-yl)-piperidine-1-carbonyl]-amino}-propionate dissolved in 100 mL
MeOH was combined with 200 mL 1 M NaOH and stirred overnight at RT.
The reaction mixture was filtered, the filtrate was washed three times with teri-
butYlme_thy!ether and combined with 200 mL 1 M HCI. The aqueous phase
was extracted three times with EtOAc , the combined organic phases were
dried, filtered and evaporated down under reduced pressure.'The residue was
triturated with diisopropylether, suction filtered, stirred with diethy! ether and
dried at 50 °C in the circulating air dryer. '
Yield: 6.0 g (36 % of theory)

83d) 4-(2-oxo-1 ,4-dihydro-2H-quinazolin-S-yl)-pipeﬁdine-_1 -carboxylic acid
{1.-(3 4-dimethyl-benzyl)-2-{4-(4-methyl-piperazin-1-yl)-piperidin-1-yi]-2-
oxo-ethyl}-amide
0.90 g (2.80 mmol) TBTU, 0.35 g (2.55 mol) HOBt, 0.49 mL (2 80 mmol)
ethyldiisopropylamine was added to a mixture of 1.15 g (2.55 mol) 3-(3,4-
dimethyl-phenyl)-2-{[4-(2-0xo-1,4-dihydro-2H-quinazolin-3-yl}-piperidine-1-
carbonyl]-amino}-propionic acid and 100 mL THF and the mixture was stirred
for 30 min at RT . Then 20 mL DMF was added, the mixture was stirred for 15
min and combined with 0.49 g (2.65 mmol) 1-methyl-4-piperidin-4-yl-
piperazine. The reaction mixture was stirred overnight at RT, evaporated
down under reduced pressure and the residue was combined with 70 mL




Rf :0.25 (silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2)
Exanple 85 171

4- (2- oxo- 1, 4-di hydr o- 2H quili#azol i n- 3-yl ) - pi peri di ne- 1-
carboxylic acid [1-(3, 4-

di met hyl - benzyl )-2- (1" -nmet hyl -[ 4, 4' ] bi pi peridi nyl - 1-yl
satupated NaH GOk jsolutiod eTiRe epueaus phadeogas skiyacted trespirees

WM, R FoBPieaier R braRr warq e b RarSQe e
epdrafst dekn RINGBF Ridueed pPasdumd) The residue was purified by
1-methyl -[4,4" ] bipiperidinyl. Yield:35 %of theory

celu meeﬁqgr arhy ogeysiligasgel; the ReductHtivBew a9 @N fAperated

dé\%%jﬂéﬁ réq%c%ﬂ_a;g:g%&ré) tl‘liurftfd \%Itl‘hg ehrg){l ethege?réc% sucfj onyI )-

filenedr i di n- 1-yl ] -4-[ 4-(2- oxo-

di hydro-2H gui hazol i n- 3-yl) - pi
Yﬂﬁi‘?l di n- 103511%29(33(}?%10&“@0@00% 86a) tert-butyl
E‘h@ 4- dlgﬁ)hyé phenyl) - 3, 3- bi s- et hoxycar bonyl - but anoat
172 Prepared anal ogously to Exanple 76a) from

Ré: t est - bub w9 (2iliet lgek \RGIVde@H/cyaddHE ré: €5:462)
4- bronmonet hyl -1, 2-di et hyl - benzene. Yield: 97 % of
theory Rf : 0.35 (silica gel, PE/EtOAc 4:1) 86b)
E4afdictadli et hyl - phenyl ) - 3, 3- bi s- et hoxycar bonyl - but anoi c
aci repared anal ogously to Exanple 76b) from
tert-butyl (3,4-diethyl-phenyl)-

4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid {1-(3,4-
dimethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-
amide :

Prepared analogously to Example 83d) from 3-(3,4-dimethyl-phenyl)-2-{[4-(2-
oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carbonyl]-amino}-propionic
acid and 1-methyl-4-piperidin-4-yl-piperazine

Yield: 19 % of theory
EI-MS (M) 615 _
Re: 0.25 (silica gel, PCM/MeOH/cyc/NH; 70:15:15:2)

Example 85



3, 3- bi s- et hoxycar bonyl - but anoate. Yield: 100 % of
t heory 86¢) diethyl
2- (3, 4-di et hyl -benzyl) - 2-{270x0- 2-[ 4- (2- ox0- 1, 4-di hydr
0- 2H qui nazolin-3-yl)-piperidin-1-yl]-ethyl}-nmalonate
Prepared anal ogously to Exanple 76c) from

442(c8<,o41 didihydrb-26hquinbxelh-3-yh-piperidine-1-carboxylic acid [1-(3,4-

e N o L
_YT'E'|_d"_5

09 of theoryRf~T—0.6 (SifTca gef, ETCAC)

86d)

2- (3, 4-di et hyl -benzyl) - 4- oxox4- [/4- ( 2- ox0- 1, 4-di hydro- 2
H qui nazol i n-3- yl)-piperidi yl]-butanoi c acid
Prepared anal ogously to Exanj 6d) from di et hyl

(3, 4-diethyl-benzyl)-2-{2-
0X0- 2-[ 4- ( 2- oxo- 1, 4-di hy@r o- fFLquinazoIin 3-yl)-piperi

di n-1-yl]-ethyl}-nmal onat ael d; heory Rf :
0.6(silicagel PE@AC/%Ia aetc Td 7:3:0.3)

86e) o
2-(3, 4- die: be zyI) 1-[4- (4- et hyl - pi perazin-1-yl)-
pi peri di n- 1=

(2-oxo-1, 4- d| hy r o- 2H-qU| nazol i n-3-yl)-piperidin-1-yl]
- but an- 1, 4-di one Prepared analogously to Exanple 76e)
from2-(3, 4-di ethyl-benzyl) 4- oxo0- 4- [4-

L
oXo- "r,jﬁlhmgdro%ﬁfdﬁhaz!ﬂ)hﬁ -3- Mb%ﬁrjéndi]rﬁe YocatbdrygUvinoEprogilhic
ac:d and 1 -methyl-[4,4']bipiperidinyl.

Yield: 35 % of theory

EI-MS (M) 614

Ry : 0.42 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 86

2-(3,4-diethyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl}-piperidin-1-yl]-4-[4-(2-oxo-
1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione

O I ND—N@N—

I
H

86a ) tert-butyl 4-(3,4-diethyl-phenyl)-3,3-bis-ethoxycarbonyl-butanoate



RN

Rf : 0.3 (silica gel, MeOH) 173 Exanple 87
2-(3,4-diethyl -benzyl)-1-[4-(1-nethyl -pi pe(din-4-yl)-p
i perazin-1-yl]-4-[4-(2-o0x0-172

1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-1-yl ] - but an-
1,4-dione i H Prepared anal ogously to Exanple 76e)
Prepared -ahalogodskytth Hxabwpie yB) ﬁomébteﬂ-puiyl 2-ethoxycarbonyl-

s&%?ét @%ﬂr@&ﬁ%t@ﬁ%‘d@ﬁﬁﬁeﬂﬁg %IeZi gl Eoerl di n-1-yl]

Yield- y! ) - popes aztHe Y| el d: 18 % of theory
ESI - M5 (MtH) ' 643 15(S|I|ca gel, MeOH/ NH3

Rt0: 0. 3) EQ%B@C@@%&E@OAC

{1'-[4-ox0-4-[4-(2-oxo0- 4dlhydro-ZH-quinazoIin-3-y|)
-piperidin-1-yl]-2-

865) 64—13 &=tﬁ1ethy&bhémyﬂ}-ﬁﬁalb’lts#mhmycérbdnybbhlyﬂnbrdmﬂlgtr yl]1-[4

P(%qqrelg%%glou!smto éxan¥pié 76%) fert attgrt]bﬁlyl '?3 qldieﬁwy? phenyl)-

pd@f.g@ P%%La &-(5,6,7,8-tetrahydro-naphthal e
3h%-§|-s)%t§0 tandate Prepared anal ogously to Exanple
Wéidu)mﬁ%mfél_heem butyl 2-ethoxycarbonyl -

—

86c) . diethyl 2-(3,4-diethyl-benzyl)-2-{2-ox0-2-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yi)-piperidin-1-yl]-ethyl}-malonate |

Prepared analogously to Exampie 76c) from 4-(3,4-diethyl-phenyl}-3,3-bis-

ethoxycarbonyl-butanoic acid and 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-

2-one.
Yield: 50 % of theory
Ry: 0.6 (silica gel, EtOAC)

86d) 2-(3,4-diethyl-benzyl)-4-ox0-4-[4-{2-0x0-1,4-dihydro-2H-quinazolin-3-
yh)-piperidin-1-yi]-butanoic acid

Prepared analogously to Example 76d} from diethyl (3,4- d:ethyl -benzyl)-2-{2-

0x0~2—[4—_(2-0xo—1 4-d:hydro-ZH-qu:nazolln-S-yI)-plpendln_~1 -yl]-ethyl}-malonate

Yield: 67% of theory

Ry: 0.6 (silica gel, PE/EtOAc/glacial acetic acnd 7:3:0.3)

86e) 2-(3,4-diethyl-benzyl)-1-[4-(4-methyl-piperazin-1 -yI)—piperidin-1 ~yl]-4-[4-

| (2-0x0-1,4-dihydro-2H-quinazolin-3-y)-piperidin-1-yl}-butan-1,4-dione
Prepared analogously to Example 76e} from 2-(3,4-diethyl-ben2yl)—4-oxo-4-[4-
(2—05(0-1 ,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butanoic acid and 1-
methyl-4-piperidin-4-yl-piperazine

Yield: 16 % of theory

ESI-MS: (M+H)" 643

Re: 0.3 (silica gel, MeOH)



succi nate and
6- brononet hyl -1, 2, 3, 4-tet rahydro napht hal ene. Yiel d:
66% of theory 88b) 173
3, 3- bi s- et hoxycar bonyl -4-(5, 6, 7, 8-t et rahydr o- napht hal e
n- Z-YI E but anoi ¢ acid Prepared anal ogously to Exanpl e
E mtert-butyl 3,3-bis-ethoxycarbonyl- 4-(5, 6,
7, 8-tetra h yd ro-naphthalen-2-yl)-b uta n oate
Yield: 100 % of theory 88c) diethyl
243{42d|gm+-?ehzﬁyll - 20X D-iethylepiperitin-42yh-gipendziot 1i-yi}-3-[44(2-omo-
eridin yi |
1§ @'EWFQ%I%“’}?&S 'I%Y'Lﬁlp?“?mn%ﬂﬂ&bl“}a’}fﬁ 4-diRBee Prepared
ClIIClI UQUUDI _y l U EACI.II}JI C IUL) I I UTTI
3, 3- bi s- et hoxycar bonyl -
(5,6,7,8-tetrahydro- napht hal en- 2-yl ) - but anoi ¢ acid and
3-pi peridin-4-yl-3,4- dihydro-1 gui nazol i n- 2- one.
Yield: 71 % of theory 88d)
4- 0X0- 4- [ 4- (2- ox0- 1, 4-di hydr
ridin-1-yl]-2-
(5, 6,7, 8-tetrahydro-naphthal

qui nazol i n-3-yl ) - pi pe

n- 2-yl met hyl ) - but anoi c
Exayple 7 from di et hyl

acid Prepared anal og I
2-{2- 0x0- 2-[ 4- (2- oxp- 1 N4- N N N—
di hydr o- 2H gui nazglig-4- y1 ) - pPpertdi n- 1=y - et hyl } - 2- (

56,7, 8-te na pht hal en-2-yl nethyl)-na | onate.
Yield: 95%% N y 175 88e) net hyl
{1'-[4-oxo-4- [4 (2-oxo0-1, 4-di hydr o- 2H qui nazol i n- 3- yI)

- pi peridin- IH] 2(5678-
t et rahydr o- napht hal en- 2-yl met hyl ) - butyryl]

Prepared analogously to Example 76e) from 2-(3,4-diethyl-benzyl}-4-0x0-4-[4-
(2-oxo0-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-yl]-butanoic acid and 1-(1-
: methyl-piperidin-4-yl)-piperazine. |

Yield: 18 % of theory

ESI-MS:  (M+H)" 643

Rf: 0.15 (silica gel, MeOH/NH; 10:0.3)

Example 88

methyl {1'[4-ox0-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-yl]-2-
(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-butyryl]-{4,4 Tbipiperidinyl-1 -yf}-
acetate




e

[4,4" ] bipiperidinyl-1-yl}-acetate Prepared anal ogously

to Exanple 76e) from 4-oxo-4-[4-(2-o0xo0-1, 4-di hydro-

2H qui nazol i n- 3-yl ) - pi peri di’h-1-yl ]-2- (5,6, 7,

8-t etrahydro- napht hal en-2- yl net hyl)-butanoic acid and
methyl [4,4']bipiperidinyl-Il-yl-acetate. Yield: 6 % of

theory El-Ms: (M' 697 Exay 89

{1'-[ 4-ox0-4-[4-(2-0x0-1, 4- ,dro-ZFLquinazoIin-S-yI)
-piperidin-1-yl]-2-
(5,6,7,8-tetrahydro-naphth
, 4 ]blplperldlnyl-l -yl }-
analogously to Exanpl e %

{1 -[4- oxo4[4(2- Q>
di hydr o- 2H qui nazo|lln;|3 yI)-|per|d|n 1-yl]-2-(5,6,7,8
-t et rahydpg~ys 2- ©

yl met hyl) ]- [44]b|p|per|d|nyl-l -yl }-acetate
Yield: 17 %rof y ESI-Ms: (MrH)' 684 Exanple 90 176
met hyl H
(1'-{2-indan-5-yl met hyl - 4- oxo- 4- [ 4- (2- oxo- 1, 4- di hydr o-
2H qui nazol i n- 3-
83k) - erpbuiylis3-Wisydthexysashoyyl-41(3,647 Beiefiabydrodiappithaley2)yl)-
-ace atae 9%2) tert-butyl

xycar bonyl - 4-i ndan- 5-yl - but anoat e Prepared

r@ﬁ%ﬁa'l nfplé §&k) frofL 4ef Bty PLétiibxycarbonyl-
2 et hoxycar on I- SUCCI nat e’ and 5-brononet hyl -1 ndane.
succinate and 6- bromomethyl -1,2,3,4-tetrahydro-naphthalene.

Yield: 66% of theory

88b) 3,3-bis-ethoxycarbonyl-4-(5,8,7,8-tetrahydro-naphthaléen-2-yl)-butanoic
acid

Prepared analogously to Example 76b) from tert-butyl 3,3-bis—ethoxycarbonyi-'

4-(5,6,7,8-tetrahydro-naphthalen-2-yl)-butanoate |

Yield: 100 % of theory

880) diethyl 2-{2-oxo-2-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-
yi]-ethyl}-2-(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-malonate

Prepared analogously to Example 76c) from 3,3-bis-ethoxycarbonyl-4-

(5,6,7,8-tetrahydro-naphthalen-2-yl)-butanoic acid and 3-piperidin-4-yl-3,4-

dihydro-1H-quinazolin-2-one.

Yield: 71% of theory

88d} 4-oxo-4-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1 -yI]-2-
(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-butanoic acid

Prepared analogously to Example 76d) from diethyl 2-{2-0x0-2-[4-(2-ox0-1,4-

dihydro-2H-quinazelin-3-yl)-piperidin-1-yl}-ethyl}-2-(5,6,7,8-tetrahydro-

naphthalen-2-yimethyl)-malonate. ' '

Yield: 95% of theory




Yield: 100 % of theory 90Db)

3, 3- bi s- et hoxycar bonyl - 4-i ndan-5-yl - but anoi ¢ aci d
Prepared anal ogously to Exaiple 76b) fromtent-butyl

3, 3- bi s-et hoxycar bonyl - 4-i nda n-5-yl-butanoate

Yield: 100 % of theory 90c) di et hyl

2-1i ndan-5-yl net hyl - 2- { 2- oxo- 2-[ 4- ( 2- ox0- 1, 4-di hydr o- 2H

B AP Bl SR P55 o
3, 3- b)lg,ﬂ;]-zawewszaéﬁaﬁydro%a en-2=-pihretiil g@t]aci d and
3- pi peri di n- 4-y|-3 4- di hydr o- 1H qui nazol i n- 2- one.

Yi el Hh4Bipipeadinyintytyaostats

TR Y S R ) i
2P ?ﬁggﬁ@h@?%?%r&ij%_ﬂ;ﬂ]_ -BX 86T, B-t€tvaydro-eamphitretidry-L-

yks&@thTbyiqrpwéa@d 1an4| raewa%‘l Inipipenidiaviol-vReRge) - pi per |
Yg%a) 1- yI ] 6@} th'ﬂ}edWl onate Yield: 100 %of theory 177
e

EG-MS{Z m(ﬁM)T 69y net hyl - 4- oxo- 4-[ 4- ( 2- oxo- 1, 4- di hydr o-
2H qui nazolin-3-yl)-piperidin-1
-yl ]-butyryl}-[4,4"]bipiperidinyl-l1 -yi)-acetate

E%%é 8¢ anal ogously to Exanple 76e) from and
an- 5-yl net hyl - 4- oxo- 4-

[ 4- (2-0x0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi pe'rldln 1-

oS PR Ao B L lingzgling-d)-givesidi-4n K Rieor y

(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-butyryl}-{4,4'Ibipiperidinyl-1-yl}-
acetic acid -

=z

Prepared analogously to Example 66) from methyi {1'-[4-ox0-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yi}-piperidin-1-yl]-2-(5,6,7,8-tetrahydro-naphthalen-2-
yimethyl)-butyryl]-[4,4"|bipiperidinyl-1-yi}-acetate

Yield: 17 % of theory

ESI-MS:  (M+H)' 684

Example 20



. 4- 0X0- 4-[ 4- (2- oxo- 1, 4-di hydfo-

ESI-MS: (MrH)' 684 Exanple 91

((1'-{2-indan-5-yl net hyl - 4- oxo-4-[ 4- (2- oxo-1, 4-di hydro

- 2H qui nazol i n-3-yl) - 176

pi peridin-1-yl]-butyryl}-[4,4"]Dbipiperidinyl-1-yl)-ace
tic acid Prepared anal ogously to Exanple 66) from
ey I'-{2dihddre-5iyinrethyb-dydxee 4 id(2-4xo-1,4-dihydro-2H-quinazolin-3-

X0-4-14-(2-0x0-1,4-di hydr o- 2 qul nazol i n- 3-yl ) - pi peri
R RO A BRI BRA%HE 101 Y hebt e o
Yretdr 109 of ~theory ESI-VS(WH— 670 Exanpl € 92
1-[4-(4-methyl -pi perazin-1-yl)-piperidin-1-yl]-4-[4-(2
- 0x0- 1, 4-di hydr o- 2H

qui nazol i n- 3-yl ) - pi peri di n-
-napht hal en-2-yl nethyl)- b
anal ogously to Exanpl e 76e)

]-2-(5,6,7,8-tetrahydro
ne 178OErepared
N

2H qui nazol i n-3-yl) - pi -(5,6,7,8-tetrahy
dr o- napht hal en- 2- £ ic acid and 1
- et hyl - 4- pi peri diin- 4}yl - pi pgrazine. Yield: 46 % of
theory refeptig IATE (HPLCS’: 6.0 mn (nethod A)
Exanpl e 9 MJ}
1-(1' - et hyt - [, 4°g bi pi peridinyl-1-yl)-4-[4-(2-0x0-1,4
- di hydr o- 2H qu'? nazol i n- 3-
yl)-piperidin-1-yl]-2-(5,6,7,8-tetrahydro-napht hal en-2
-yl met hgl ) - but an-1, 4- )
90a) tert-butyl 3,3-bis-ethoxycarbonyl-4-indan-5-yl-butanoate

Prepared analogously to Example 76a) from 4-tert-butyl 2-ethoxycarbonyl-

OT‘ [

succinate and 5-bromomethyi-indane.
Yield: 100 % of theory

90b) 3,3-bis-ethoxycarbonyl-4-indan-5-yl-butanoic acid

Prepared analogously to Example 76b) from tert-butyl 3,3-bis-ethoxycarbonyl-
4-indan-5-yl-butanoate

Yield: 100 % of theory

90c) diethyl 2-indan-5-yimethyl-2-{2-0x0-2-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl}-piperidin-1-yl}-ethyl}-malonate

Prepared analogously to Example 76c) from 3,3-bis-ethoxycarbonyl-4-indan-

5-yl-butanoic acid and 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one.

Yield: 61% of theory '

90d) 2-indan-5-yimethyl-4-oxo-4-{4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl}-butanoic acid

Prepared analogously to Example 76d) from diethyl 2-indan-5-ylmethyl-2-{2-

ox0-2-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-yl]-ethyl}-malonate

Yield: 100 % of theory




di one Prepared anal ogously to Exanple 76e) from

4- 0x0-4-[ 4- (2- oxo-1, 4-di hydro-

2H qui nazol i n-3-yi ) -pi peri di’h-1-yl]-2-(5,6,7, 8-tetrahy
dro- napht hal en-2- yl et hyl ) - but anoi ¢ acid and
1-nmethyl-[4,4" ] bipiperidinyl. Yield: 44 % of theor
9@%9 mﬂeylt(1’o{ﬁ-1ndm5¢yhmﬂ)yl-4eo>@ il #r(Z-ouotodrdtyydrebhpl e

> n84inagoin-radpiperding -y buyrA+HIRIPSIFIRY yPyacstale
Fréphr@dla*rﬁﬂ'[dgdﬂ:rs[y”to(@@%;ﬂe 76e) from and 2-indan-5-ylmethyl- 4~oxo-4-
-di hydr o- 2H Ew nazol i n- 3-

eridin-1-yl]-butan-
[41 (&oaoan%dwry@lﬁa é@@ﬂ%%’@o’iﬂ%@@@(@k&mﬂ] -autapaic a%ﬁﬁ\d
- 4-
nFEgHY@Z‘ 439%52’%mw)g°§ﬂitgﬁ?nazo| i n-3-yl)-piperidin-1-

Yidili- but angi% ofithebrand 1- net hyl - 4-pi peri di n-4-yl - pi

%ﬁ'ﬁéql ne @fh%d (é)(gr'rplt geggy retention tinme (HPLC):

2-indan-5-yl met hyl -1- (1" - net hyl - [ 4, 4' ] bi pi peridi nyl -1-

yl)-4-[4-(2-o0xo0-1, 4-

Egampde 864 2H qui nazol i n- 3-yl ) - pi peri di n-1-yl ] -butan-1, 4-

di one 180 Prepared anal ogously to Exanple 76e) from

and 2-indan-5-yl net hyl - 4- oxo- 4-

(([14 X %ﬂ@m 9:m4etﬁy|tw dk8-42- (‘2%)@331 AL diRydrovbpy- qw.rrs%nﬂhstyl)l
but anoi ¢ acid and 1- yl-[4,% ] bi pi peridinyl.

plpendin 1-yl]-butyryl}-[4, 4]b|p|per|d|nyi 1-y[) -acetic acid

Prepared analogously to Example 66) from methyl (1'-{2-indan-5-yimethyl-4-
ox0-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butyryl}-
[4,4'Ibipiperidinyl-1-yt)-acetate

Yield: 10 % of theory

ESI-MS:  (M+H)' 670

Example 92

1-[4-(4-methyl-piperazin-1-yt)-piperidin-1-yl]-4-[4-(2-ox0-1,4-dihydro-2H-
quinazolin-3-yl}-piperidin-1-yl]-2-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-

butan-1,4-dione




(method A) The foll ow ng conpounds may be prepared by
t he processes described: BEXladhple 96

1-(1' -nmethyl -[4,4" ] bi pi peridinyi-1-yl)-4-[4-(2-0x0-1,4
- di hydr o- 2H- qui nazol i n- 3-
yi)-piperidin-1-yl]-2-(5,5,8,3tstranethyl-5,6, 7, 8-tet
rahydr o- napht hal en- 2- yl met hyl) - but an- 1, 4- di one

Exanpl e 97 181

1- [ 4- (4- et hyl - pi per azi n- 1-yI § eridfi/n\-&-/yl]-4-[4-(2
- 0X0-1, 4-di hydro- 2H N
qui nazolin-3-yl) - plperldl‘ vl ]-2- (P, 5,

8, 8-tetranet hyl -5, 6, aky dNQ-

napht hal en- 2-yl| rret hy ) ut an- 1,j4- di one Exanpl e 98

1-[1, 4'] bi pig -yl - 4- FM (2- oxo0- 1, 4-di hydr o- 2H
I) '

- qui nazolin perldln- 1-yl]-2-(5,5,8,
8-tetranet hy 8, 778-t et r ahydr o- napht hal en- 2-yl net hyl
)-butan- 1, 4-di ohe Exanple 99

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p

peridi ne- 1-carboxylic acid
PigpRyed apalogousiy 1o Exaail el 66eltoml4-bxordy[#)(22xp4t, ddingdray
2 b PRSI -pifekiain? BB B 7ts WilarfieR5 Raihyleham de
ylmethyl)-butanoic acid and 1-methyl-4-piperidin-4-yl-piperazine.
Yie_ld : 48 % of theory
retention time (HPLC): 6.0 min (method A)

Example 93

1-(1 '-met'hyl—[4,4']bipiperidi'nyl-1 -yl)-4-[4~(2-ox0-1,4-dihydro-2H-quinazolin-3-
yl)-piperidin-1-yl]-2-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-butan-1,4-

dione

Yield: 51 %of theory retention time (HPLCO): 6.2 mn

Prepared analogously to Example 76e) from 4-oxo-4-[4-(2-0x0-1 ;4-dihydro-
2H-quinazolin-3-yt)-piperidin-1-yl}-2-(5,8,7,8-tetrahydro-naphthalen-2-
ylmethyl)-butanoic acid and 1-methyl-[4,4']bipiperidinyl.

Yield: 44 % of theory



Exan'ple 100 FCH34 (2- oxo-1, 24
5-tetrahydro-1, 3- benzodlazepln 3-yl)-piperidine-1-carb
oxylic acid 179
{(R)-1-(3-ethyl -4-net hyl -benzyl)-2-[4-(4-net hyl - pi pera
~zin-1-yl)-piperidin- 1-yl]-2-o0oxo0-ethyl}-am de Exanple
rateatiorcli®e (HPLC): 6.5 min (method A)
(R -1-(3, 4-di ethyl -benzyl) - 2- oxo-2- (4-pi perazin-1-yl-p
i peridn-1-yl)-ethyl 4-(2-
Egémgllg 844, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -piperid
I ne-1I-carboxyl ate 183 Exanple 102
(R -1-(3, 4-di ethyl -benzyl)-2-[4-(1-ethyl

25 R E P B - LS RCh e B o Sa B Dy ada sone-

. 1memh9dmezﬂf-qm;mm - Y- Piﬂéﬂdh‘pﬂ@/[]lﬂﬁan -1 4 dione

, 8-tetrahydro- napht hal en- 2- yI met hyl ) - et hyl
4-(2-0x0-1,2,4,5-tetrahydro-1 3- benzod| azepin-3-yl)-

pi peri di ne-1-car boxyl ate 184
(S)-2-(3, 4-di et hyl -benzyl) - 4- [
dro- 1, 3- benzodi azepi n- 3-

Prepared analogously to Example 76e) from and 2-indan-5-ylmethyl-4-oxo-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-butanoic acid and 1-
methyl-4-piperidin-4-yl-piperazine -

Yield: 51 % of theory

retention time (HPLC): 5.7 min (method A)

- Example 95

~ 2-indan-5-ylmethyl-1-(1'-methyl{4,4"bipiperidinyl-1-yl)-4-[4-(2-0x0-1,4-
- dihydro-2H-quinazolin-3-yl)}-piperidin-1-yl]-butan-1,4-dione




yl)-piperidin-1-yl]-1-(4-piperazin-1-yl-piperidin-1-yl
) - but an-1, 4-di one Exanpl e 105

(S)-2-(3, 4-diethyl -benzyl )18 4- (2-ox0-1, 2, 4, 5-t et rahy
dro- 1, 3- benzodi azepi n- 3-

yl)-pi peridin-1-yl]-1-(4-piperidin-4-yl-piperazin-1-yl
) - but an-1, 4-di one 185 Exanpl e AT
(S)-2-(3, 4-di ethyl -benzyl)-1-
yl)-pi perazin-1-yl]-4-[4-(2-
0x0-1, 2, 4, 5-tetrahydro-1, 3- ben
in-1-yl]-butan-1, 4-di one
(S)-2-(3, 4-diethyl - benzyl
yl)-piperidin-1-yl]-4<TH4
oxo-1, 2, 4, 5-tetrahydfo- 1, 3- ben zodi azepi n-3-yl)-piperid
in-l-yl]-bu ,Andi D e 186 Exanple 108

(S)-1-[1, 4" ki piperddinyl-1"-yl-2-(3, 4-di et hyl - benzyl)
-4-[4-(2-oxo-T1,2M, 50 tetrahydro-

1, 3- benzodi azepi n- 3-yl ) - pi peri di n-1-yl ] -butan-1, 4-di on
e Exanple 109

Pbeg(qzr%& ﬁgaljl_)gegﬂgggﬁ?(%%%ﬁ%%@) f1 6m ?nd a%zg @imeﬂ%yy 4-ox8~4-
3

s st A

medwl-[EMbipiperidinyl.

Yield: | 51 % of theory

retention time (HPLC): 6.2 min (method A)

- pi peridin-4-
- . .
-yl)-piperid

- pi perazin-1-

The following compounds may be prepared by the processes described:

Example 96

1-(1'-methyi-[4,4'|bipiperidinyl-1-yl)-4-{4-(2-0x0-1,4-dihydro-2H-quinazolin-3-
yl)-piperidin-1-yl]-2-(5,5,8,8-tetramethyl-5,8,7,8-tetrahydro-naphthalen-2-
yimethyl)-butan-1,4-dicne

Example 97



O N,~10 Exanple 110
(S)-2-(3,4-bis-trifluoronethyl-benzyl)-1-[4-(4-nethyl -
pi perazi n-1-yl)-piperidi n- 181
1-yl]-4-[4-(2-0x0-1,2,4,5- tetrahydro 1 3 benzodiazepin

- 3-yl P peridin-1- yI]- but an-1, 4-
11&11?:4—me hyl-piperazin- 1-yl)-p|per|d|n -1-yl}-4- [4 (2 oxo -1 4 dlhydro H—

dylzblit - A Bl LB e ls & 7 SaéarfRr ey -

n‘hphﬂ"radma2;lylr21eﬂw)@-btﬁanah¥drdmel 3-benzodi azepi n-3-yl) -
piperidine-1-carboxylate 188 ,CH3 Exanple 112

(S)-2-(3, 4-di ethyl -benzyl)-1-(4-di net hyl am no- pi peri di
n-1-yl)-4-[4-(2-oxo-

1,2,4,5-tetrahydro-1, 3- benzodi i n-3-yl)-piperidin-1
-yl ] - butan14d|oneCH3 N, nmple 113

(R) -1-(3, 4-di et hyl -benzyl) - 2- N, et hyl.am no- pi peri di
n-1-yl)-2-oxo-et hyl 4-(2- N
ox01245tetrahydrol?bbe i NQ—,é-yI) pi perid
i ne-1-car boxyl ate

Example 98

1-{1,4bipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-
1-yll-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-butan-
1,4-dione |

Example 99

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid {(R)-1-(3,4-bis-pentafluoroethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl}-amide




189 CH3 N, CH3 Exanple 114

[(R)-2-(4-am no-pi peridin-1- Xl) 1- (3, 4-di et hyl - benzyl)
- 2- 0xo-et hyl ] -am de 4-(2-

oxo-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -pi perid
i ne-1- carboxylate Exanple 115
4- (2- oxo-1, 4-di hydro- 2H—qw
carboxylic acid [ 2-

zollg' n- 3-yl) - pi peri di ne- 1-

[1, 4" ]bipiperidinyl-1"-yl-1i- t hyl - benzyl ) - 2- ox
o-ethyl]-ami de 190 Exanple 11 FF
(S)-2-(3, 4-di et hyl -benzyl ) - 1- methy((\4N4 - bi pi perid

inyl-1-yl)-4-[4-(2-o0xo0-

1,2,4,5-tetrahydro-1, 3-be zodlaz@/s yl)-piperidin-1
-yI] butan 1, 4- dlon;© ,\e/'jﬂ]«?

(S)-1-4,4 blplperldlny H

-yl -2-(3, 4-di ef'hyl'NDe yI)4[2(20x01245-
tetrahydro- benzodi azepi n- 3-yl ) - pi peridi n-1-yl ] -but
an- 1, 4- di on afpl e 118

4- (2- oxo-1, 2, F{etrahydro-l 3-benzodi azepi n- 3-yl ) - pi

peri di ne-1- carboxyllc

acid-{(R)-1-(4-ethyl-3-trifl uoronet hyI benzyl)-2-[4-(4
Exaotthy 10@i per azin-1-yl -yl)- piperidin-1

-yl']-2-o0xo0-ethyl }-am Exanpl e 119
4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid {(R)-1-(3-ethyl-4-methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yi)-piperidin-
1-yl]-2-oxo-ethyl}-amide

Example 101

(R)-1 -(3,4-diethyl-benzyl)-2-ox0-2-(4-piperazin-1-yl-piperidin-1-yl)-ethyl 4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylate




R

4-(2-0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yi )-p
peddi ne-1 -carboxylic

aci d-{(R)-1-(4-ethyl -3-triflflior omet hyl - benzyl )-2-[4-(1
- net hyl - piperidin 4-yl)- pi
perazin-1-yl]-2-oxo-ethyl}-am de 192 Exanple 120
4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3-£anod|azep|n 3-yl)-p
peri di ne- 1- car boxyl i c HG
acid-[(R)-1-(4-ethyl-3-trifluoy
et hyl -4, 4" - bi pi peridinyl -1- vyl
Exanple 121

4- (2-oxo-1, 2,4, 5-tetrahydrip- 1,:3- bgnz dlazepln 3-yl) - pi

peri di ne- 1- car boxylic
acid-[(R-2-1,4 blegééiudlnif\ﬁ/ yl-1-(4-ethyl -3-trif
| uor onet hyl - ben 0- ethyP]-ami de 193 Exanpl e

122
4- (2-oxo- 1, -@t T@hydro- 1, 3- benzodi azepi n-3-yl ) -p
peri di ne- 1- carboxyl i c
acid-[(R)-2-(4-dinethyl am no-pi peridin-1-yl)-1-(4-ethy
| -3-trifluoronethyl- benzyl)-2-o0xo-ethyl]-am de
Ekxmple 0223
4-(2-o0xo0-1, 2,4, 5 t et rahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1- carboxyllc
(F@%ﬁﬁ(&mg@ tS%Zz%A h{ 4-ﬁ-E{Hyi A e YhlpiBeazH-1 34-d-8x84
etiype«(2-dixa-112 | §-tedratiydreet [3bénzndiatepiix sy Epéi2dine-1-

carboxylate

et hyl - benzyl )-2-(1'-m
oxo-?fTRNH ani de

Example 103

- (R)-2-ox0-2-(4-piperazin-1-yl-piperidin-1-y1)-1-(5,8,7,8-tetrahydro-naphthalen-

2-ylmethyl)-ethyl 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-
piperidine-1-carboxylate




4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

peridi ne-1- carboxyllc

acid-{(R)-1-(3-ethyl -4-tri foronet hyl - benzyl )-2-[4-(1

- et hyl - pi peridin-4-yl)-

pi perazin-1-yl]-2-oxo-ethyl)-amde 110 Exanple 125
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 8-bgnzodi azepi n-3-yl)-p

peri di ne- 1- car boxylic

acid-[(R)-1-(3-ethyl-4-trifl uoyorgt hyl nzyl)-2-(1' -m

et hyl - 4, 4' - bi pi peri dinyl-1- vyl 0XO- qfﬁ\ -ani de 195

Exanpl e 126

4-(2-o0x0-1, 2, 4,5-tetrahydrp-1,:3- béﬁ%ﬂﬁ]azepln 3-yl) - pi

peri di ne- 1- car boxylic /\Tf

acid-[(R)-2-1,4"-hipi er|d|ny -l -yl -1-(3-ethyl-4-trif

| uor onet hyl - benzyl yy2-"x0- ethyP] am de Exanple 127
4-(2-0X0-1,2Zﬁ 5- tgi£ahydro 1, 3- benzodi azepi n- 3-yl ) - pi

peddi ne-1 - c

aci d-[ (R) - 2- (&=di rHst hyI ani no- pi pe(di n-1-yl)-1-(3-ethyl

-4-trifluoronethyl- benzyl)-2-oxo-ethyl]-amde 196 The
fol |l owi ng Exanpl es descri be the preparation of
Epampteat@t i cal formul ati ons which contain as active
substance any desired conpound of general formula

(1): 197 '
(5)-2-(3,4-diethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-
yl)-piperidin-1-yl]-1-(4-piperazin-1-yl-piperidin-1-yl)-butan-1,4-dione

Example 105

(S)-2-(3,4-diethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-
yl)-piperidin-1-yl}-1-(4-piperidin-4-yi-piperazin-1-yl)-butan-1,4-dione




Exanpl e | Capsul es for powder inhalation containing I
ng of active ingredient Conggsition: 1 capsule for
powder inhalation contains: active ingredient 1.0 ng
| actose 20.0 ng hard gelatine capsules 50.0 ng 71.0
nmy Method of preparation: The agfdve ingredient is
ground to the particle S|za(j-oU|r-d for inhal ed
substances. The ground active gfedient is

honogeneously m xed with the ose. lg1 xture is
transferred into hard gelatine psul es|. le Il
I nhal abl e sol ution for Resgi nmat r) C ing 1 ng of

active ingredient Corrp05| tilon:: 1 puf cont ai ns:
active ingredient 1 OrMg'N"b 73 um chl ori de 0.002
nmg di sodi um ede 0075 ny qourlfled water ad 15.0

Nl Met hod of ‘gelon The active ingredient and
benzal koni u oare dissolved in water and

Example 106

(S)-2-(3,4-diethyl-benzyl}-1-{4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-4-[4-(2-

oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione

Example 107

(5)-2-(3,4-diethyl-benzyl)-1-{4-(4-methyl-piperazin-1-yl)-piperidin-1-yi]-4-[4-(2-
- 0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione




transferred into Respimat(r) cartridges. 198 Exanple
I1'l Inhal abl e solution for Ebulisers containing 1 ny
of active ingredient Conposition: 1 vial contains:
active ingredient sodiumchloride benzal konium
chloride purified water ad O. q4g 0.18 g 0.002 g
20.0 m Method of preparatygn: e active ingredient,
sodi um chl ori de and benzal onlAn chlorlde are

di ssolved in water. Exanple |
nmetering aerosol containing 1 Y of ac |v i ngr edi ent
Conposition: 1 puff contgjns,

QJ\/\W
e

(S)-1-[1,4"bipiperidinyl-1 '-y!-2-(3,4-diethyl—benzy[)~4—[4-(2-oxo-1 2,45~
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione

Example 108

opel | apt_ gas- oper at ed

Example 109

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic

acid {{R)-1-(3,4-bis-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl]-2-oxo-ethyl}-amide




R

| ecithin propellant gas ad Method of preparation: 1.0
ng 0.1 % 50.0 PI The m cr];%zi sed active ingredient is
honogeneously suspended in e mxture of lecithin
and propellant gas. The suspension is transferred into
a pressurised container with ametering valve. Nasal
spray containing 1. ng of q:ct'E/e i ngr edi ent

Conposi tion: active ingredi entF/sodi umchl oride
benzal koni um chl ori de disodi detate . pwi fied

water ad 1.0 ng 0.9 ny 0.02 0.@ 0.1 n

Met hod of preparation:

' Cgf%
H
Example 110
(S)-2-(3,4-bis-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl)-piperidin-

1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahyd ro-1',3—benzodiazepin~3—yl)-pipéridin-1 -yi}-
butan-1,4-dione

- F
£ F
F~" g—F
r/’\\N/CH3
N
o :
‘o _N
O

o

(R)-1-(3,4-bis-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-
1-yl]-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-
piperidine-1-carboxylate

Example 111




The active ingredient and the excipients are dissol ved
in water and transferred ijgfo a suitable container.
Exanpl e VI Injectable solution containing 5 ng of
active substance per 5 mM Conposition: active
substance 5 ng gl ucose 250 gy chunman serum al bum n 10
my glycofurol 250 ng water %r injections ad 5 ni
Preparation: dycofurol and g\icose are dissolved in
water for injections (WI); ser algymin is
added; active ingredient is | ved (Wi \V;E héat i ng;

N.t

made up to specified voI nsferred

i nto anmpoul es under nitro n igas 0 Exanple VI

I nj ectabl e solution ’E;féz of active
substance per 20 ;L/E%Eﬁ03|tlo active substance
nonopot assi um di hydit ogén phosphate = KH2ZPO4 di sodi um
hydr ogen ph ate

Exampie 112

(S)-2-(3,4-diethyl-benzyl)-1-(4-dimethylamino-piperidin-1-yl)-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione

Example 113

(R)-1-(3,4-diethyl-benzyl)-2-(4-dimethylamino-piperidin-1-yl)-2-oxo-ethyl 4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate




= Na2HPO4. 2H20 sodi um chl oride human serum al bum n

Pol ysorbate 80 water for injggctions ad Preparation:
100 my 12 ng 2 ng 180 nmg 50 nmy 20 ny 10 ni

Pol ysorbate 80, sodium chloride, nonopotassium

di hydrogen phosphate and di sodiy@ hydrogen phosphate
are dissolved in water for m@ ns (WI); human
serum al bumi n i s added; active hngfedient is dissolved
with heating; nade up to speC| volglqe with WI;
transferred into anpoul es. Exa s VIII lLﬁyophlllsate
containing 10 ng of active Sub

S g:pltl on:
Active substance 10 ng I\/Bﬁﬁtol

=

Example 114

[(R)-2-(4-amino-piperidin-1-yl)-1-(3,4-diethyl-benzyl)-2-oxo-ethyl]-amide 4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carboxylate

Example 115

4-(2-oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid [2-
[1,4"bipiperidinyl-1'-yl-1-(3,4-dimethyl-benzyl)-2-oxo-ethyl]-amide




human serum al bum n 20 ng water for injections ad 2
m 201 Preparation: Mannitgl is dissolved in water
for injections (WI); hunan serum al bumin is added;
active ingredient is dissolved with heating; nade up
to specified volume with WI; transferred into vials;
freeze-dried. Solvent for |yophil{sate: Polysorbate 80
= Tween 80 20 ng nannitol 200 er
injections ad 10 m Preparatio Polyiégéfte 80 and
manni tol are dissolved in yatey ons (WI);
Tabl et s
Conposi tion:

transferred into ampoul es. ||Ex
active substa lJact osel20 ng maize starch
40 ny magne stﬁlra e 2 ng Povidone K 25 18 ngy

cont ai ni ng 20 rrg of a

Example 116

(S)-2-(3.4-d iethyl-benzyl)-1-(1'-methyl-4,4'-bipiperidinyl-1-yl)-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione

H,C
H,C

s

(S)-1-4,4'-bipiperidinyl-1-yl-2-(3,4-diethyl-benzyl)-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-yl]-butan-1,4-dione

Example 117




Preparation: Active substance, |actose and nuai ze
starch are honogeneously mxed; granulated with an
aqueous sol ution of Povidone; m xed with magnesi um
stearate; conpressed in a tablet press; weight of

tablet 200 ng. 202 Exanple X Capgul es containing 20 ng

active substance Conpositipa: active substance 20 ng
mai ze starch 80 ng highly“di spe sed silica 5 ng
magnesi um stearate 2.5 ng Pre : ctHve
subst ance, mai ze starch and si geneously
m xed; mxed wth nmagnesiym gte ; m xture is
packed into size for 3 harfild geél atlj ne capsules in a
capsule filling machi Tg;ﬁﬁig? Suppositories

e sub

contai ning 50 nmg Qf cti ance Conposition:

Example 118

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-{(R)-1-(4-ethyl-3-triflucromethyl-benzyl)-2-[4-(4-methyi-piperazin-1-yl)-
piperidin-1-yl]-2-oxo-ethyi}-amide

U
e S
: H O
CQ o
H
Exampie 119
4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic

‘acid-{{R)-1-(4-ethyl-3-trifluoromethyl-benzyh)-2-[4-(1-methyl-piperidin-4-yi)-
piperazin-1-yl]-2-oxo-ethyl}-amide




Hard fat is nelted at about 38C;, ground active

subst ance i s honobgeneously . i spersed in the nolten
hard fat; after cooling to about 35C it is poured into
chilled nmoul ds. 203 Exanple XIl Injectable solution
containing 10 ng of active substance per 1 ni
Conposition: active subst ar@e 10yng nmannitol 50 ny
human serum al bumin 10 ng wate or injections ad 1
m  Preparation: Mannitol is dlved vvaLer for
injections (WI); human serum gkt mn@ dded;
active ingredient is dissqlved g; rrade up
to specified volune vvlth

3 %ns[erred into §
anpoul es under nltro nt ainms 1. CGRP
ant agoni sts of rm,l,l W O wherein A |

' denotes an oxy phur atom a
phenyl sui pho Cg)r cyani m no

Example 120

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yt)-piperidine-1-carboxylic
acid-[(R)-1-(4-ethyl-3-trifuoromethyl-benzyl)-2-(1'-methyl-4,4'-bipiperidinyl-1-
y)-2-oxo-ethyl]-amide

Example 121

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-2-1,4'-bipiperidinyl-1'-yl-1-(4-ethyl-3-trifluoromethyl-benzyl)-2-oxo-
ethyl]-amide




group, X denotes an oxygen or sul phur atom an imno
group optionally substituted, by a Cl.6-alkyl group or
a met hyl ene group optionally substituted by a

G .6-al kyl group, Y and Z independently of one anot her
each denote a straight-chain or Dbranched Cl _6-al kyl
group wherein each nethyl ene ~groupy may be substituted
by up to 2 fluorine atons and gach rrethyl group may be

substituted by up to 3 quorlr- ile the
above-nmentioned al kyl groups tdg;. er thithe carbon
atoms to which they are beund/may d to one

another, forming a 4- to 8- rrerrbe ing, Rl denotes
a saturat ed, nono- or to 7-nmenbered
h th| adi aza or _

aza, diaza, triaza
S, S-di oxi do-t hi adi
ed)ﬁ%ter ocycles are linked via a
atom contain one or two carbonyl

t he above-ne

carbon or ni

or thiocarbonyl groups adjacent to a nitrogen atom
may be substituted at one of the nitrogen atons by an
al kyl ? up, may be substituted at one or at two
E%@Eﬁiﬁpééons by an al kyl group, by a phenyl,
phenyl met hyl ;, napht hyl, biphenylyl, pyridinyl,

di azinyl, furyl, thienyl, pyrrolyl, 1,3-oxazolyl,
44230kt 2 2L byibtrahwivo-d ZBbghzodigzepimi3yyl )-piperidine-1-carboxylic

acid-[(R)-2-(4-dimethylamino-piperidin-1-yl)-1-(4-ethyl-3-trifluoromethyl- -

benzyl)-2-oxo-ethyl}-amide

'Example 123

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-carboxylic
acid-{(R)-1-(3-ethyl-4-trifluoromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl}-

piperidin-1-yl]-2-oxo-ethyl}-amide



1- net hyl pyrazolyl, imdazolyl or 1-nethylim dazolyl
group, while the substituegﬁs may be identical or
different, and while an ol efinic double bond of one of
t he above-nenti oned unsaturated heterocycles may be
fused to a phenyl, naphthyl, yrlq#ne di azi ne,

1, 3-oxazole, thienyl, furan, t e, pyrrole,

N- net hyl pyrrol e or quinoline ,

H qui nol i n- 2- one ring optional ubst{aﬂF%d at the
nitrogen atomby an alkyl, N i m dazol e or

N- et hyl i m dazol e rlng or also t efinic doubl e
bonds of one of the < nsaturated
het erocycl es may -ac be fused fo a phenyl ring, while

t he phenyl, pyr/jdi |a2|nyl furyl, thienyl,

pyrrolyl, 1,3-30xa (¥ 1, 3- thlazolyl i soxazol yl,

pyrazol yl , Y pyt azol yl , inidazolyl or

1- net hyl i m dazol yl' groups contained in R as well as

benzo-, thieno-, pyrido- and diazino-fused

heterocycles in the carbon skeleton may additionally
4 di- or trisubstituted by fluorine,

chlorine, bromne or iodine atons, by al kyl, al koxy,

nitro, alkylthio, alkylsulphinyl, alkylsulphonyl,

4a02kootc3mjzp¢16ﬁ§iramd?ro-1 Wb@hzbdlaz@iﬁladﬂz)@lm:tme-1 carboxyhc
&% aor anet hyl , _al koxycar bony
BB TR A osarENy - ai: 2 S neth e
b I [ kyl b I
pgkgﬁéylak?nocafghﬂgbﬂqaga gg?pho?inzl?g;pggﬁ;l?ny

[EEY

(1-pyrrolidinyl)carbonyl, 2 (1- Fperldlnyl)carbonyl,
(hexahydro-l-azepinyl)carbony1 4- et hyl -

| o / r/\N/[::j

Socll

Example 125

4-(2-ox0-1,2,4,5-tetra hydro-1,3-benzodiazepin-3-yt)-piperidine-1-carboxylic
acid-[(R)-1-(3-ethyl-4-trifluoromethyl-benzyl)-2-(1'-methyl-4,4'-bipiperidinyl-1-
yl)-2-oxo-ethylj-amide




pi perazi nyl ) carbonyl, nethyl enedi oxy,

am nocar bonyl am no, al kanoyl cyano, difl uoronet hoxy,
trifluoronmethoxy, trifluorofethylthio,
trifluoromethyl sul phinyl or trifluoromethyl sul phonyl
groups, while the substituents ngy be identical or
different, R2 denotes the hydrpgen*atom a

phenyl met hyl group or a C2_7- m@;ch may be
substituted in the w positio / a cyfl ofyexyl ,
phenyl, pyridinyl, diazinyl, aQlAo,

al kyl am no, dialkylanino, ar box koxycar bonyl ,

am nocar bonyl, amn ykang acetyl am no,
1-pyrrolidinyl, 1-pi er| i nyl
4- (1-pi peridinyl)-N7pi erldlnyl 4- nor phol i nyl ,

hexahydro-1 azepr [, [bis- (2-hydroxyethy|)]an1no,
4-al kyl -1 -f H|n§¥ or 4-((O hydroxy-C2.7-al kyl ) - 1-
pi perazinyl group, a phenyl or pyridinyl group, while
t he above-nenti oned heterocyclic groups and phenyl

grouEs may additionally be nono- di- or

E tuted in the carbon skeleton by fluorine,
~chl orine, brom ne or iodine atons, by nethyl, alkoxy,
di fluoronethyl, trifluoronethyl, hydroxy, am no,

4Q2-ckoad Ky, @rt@tl‘ahyd%-ﬂ :{-Eénﬁucﬂéi@ﬂud -3 ?l‘pen@lﬁét‘bébéﬂﬁoﬂﬁlc

an1nocarbon nmet hyl sul phony

agidfl{Rot- 6&9@!&1&%3 ﬂvlr‘r 1yirar(§rﬁéhwcﬁc n‘!uorome%yl -benzyl}-2-oxo-

onmethylthio, trifluoronethylsulphinyl,
e%&pf*ﬂgéonethylsulphonyl am no-C _3-al kyl,

C, _3-al kyl'am no-CI. 3-al kyT " or
i -(Cl.3-al kyl)-am no-Cl1. 3-al kyl groups and the
substituents may be identica r ofeferent,

-

4-(2-oxo0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)—piperidine-1 -carboxylic

Example 127

acid-[(R)-2-{4-dimethylamino-piperidin-1-yl)-1-(3-ethyl-4-triftuoromethyl-
benzyl)-2-oxo-ethyl]-amide




R3 denotes the hydrogen atomor a Cl_3-al kyl group
optionally substituted by 96phenyl or pyridinyl

group, while the Cl-3-al kyl "group may be linked to an
al kyl group present in R2 or a phenyl or pyridyl ring
present in R2 and the nitrogen_atomgto which they 207
are bound, formng a ring, or anyd °R3 together with

S the|carbon atom

or, if RS is a pair of free gle¢gtrops, it~ my also
denote the nitrogen atom (fandir, m denotes the
carbon atom represent € 3 or 2, or g and
r, if Y denotes t
nunbers 1 or 2,
am no, al kyl am di OkyI am no, alkyl, cycloal kyl,
am no-C2_7-al F ylam no- C2. 7- al kyl ,

di al kyl am no- CZ_z-al kyl, am noi m nonet hyl ,

am nocar bonyl am no, al kyl am nocar bonyl am no,

cycl oal kyl am nocar bonyl am no,

phenyl am nocar bonyl am no, am nocar bonyl al kyl ,

am nocar bonyl am noal kyl , al koxycar bonyl ,

al koxycar bonyl al kyl or carboxyal kyl group,
The following Examples describe the preparation of pharmaceutical

e nilt ropen/at represent the

formulations which contain as active substance any desired compound of
general formula (b): |



or, if Y does not denote the nitrogen atom the
carboxy, am nonethyl, alk m nonet hyl or
di al kyl am nonet hyl group, % (R9)g \CR6R7 - (CRBR9)r
a phenyl, pyridinyl, diazinyl, 1-naphthyl, 2-naphthyl,
=) pylcarbonyl or  phenyl carbonyl group which may
nmono-, di- or trisubstituted in 208 the carbon
skel et on by quorlne chl orine, brom ne or iodine
atons, b aIkyI Ialkoxy, neth Isulohon ony .

cetylam no, am nocar bonyl , am nocar bonyl am no,
am nocar bonyl am nonet hyl , cyano, carboxy,
C@hhmsj}t'm)r bonyl, carboxyal kyl, al koxycarbonyl al kyl,

1 anP a h L alkanoyl co
‘ C@BFH 0 BaweeHa @%'0”63 l3§kylamno)hydroxyalkyl
a@@&g@@hﬂﬁﬁhalkanoyl di f 1 uor oned hexy.
trifl doromet hoxy, trlfluoronethylthlo
laﬁaﬁatmwonethylsulphlnyI or tr2@l0usgonet hyl sul phony
e the substi t uent be identical or
h%ﬁfﬁésgﬂﬁca% Sto 10- rrerrberedg cl oal kyl group, a
- to 10- nenbered oxaza, thiazaopangdi azacycl oal kyl
group, a 6- to 10- menbered azabicyc?oalkyl group, a
1- al kyl - 4-pi peridi nyl carbonyl or 4-alkyl-1.
| ' bonyl group, while the above-nentioned
Mk%hﬁf& }I§@+|c het er ocycl es are
The active ingredient is ground to the particle size required for inhaled

substances. The ground active ingredient is homogeneously mixed with the

lactose. The mixture is transferred into hard gelatine capsules.

Example Il

Inhalable solution for Respimat® containing 1 mg of active ingredient

Composition:
1 puff contains:

active ingredient 1.0 mg
benzalkonium chloride 0.002 mg
disodium edetate 0.0075 mg
purified water ad 15.0

Method of preparation:

The active ingredient and benzalkonium chloride are dissolved in water and

transferred into Respimat® cartridges.




,‘\-—/'

bound via a nitrogen or carbon atom in the

above- nmenti oned nono- and bigyclic heterocycl es any

net hyl ene group not directly bound to a nitrogen,

oxygen or sul phur atom may be substituted by one or

Exfnbieyqri ne atons, the above-nentioned nono- and
icycC heterocycles as well as the

1- al kyl - 4- pi peri di nyl car bonyl - and
- |-}-oio razj nyl carbonyl. group .in the ring, may

Inhalapte solution for pebulise! _ﬁﬂdy. J 3 My ovaglVie narediging

v, D O v G = pud =&

nmonosubstituted by a phnyl -d - - al kyl , al kanoyl ,
di al kyl am no, phenyl carbonyl, pyridinylcarbonyl,
arpesiion:car boxyal kanoyl , carboxy- al kyl,

| . onyl al kyl , al koxycar bonyl, am nocar bonyl ,
‘ @'Ef;@ﬁ@h ~ carbonyl, alkyl sul phonyl, cycl oal kyl or

acyive irgrégieat kyl group, or  subspift yjed by a
cycl oal kyl carbonyl , azacycl oal kyl car bonyl ,
sqHsBEHerigal kyl car bonyl or oxazédﬁcgoalkylcarbonyl
Dt : al kyl -substit [n the ring, 209
h%ﬁ?#@°®ﬁé‘§ﬂ?h@%lic noi eti es cogﬁﬁgﬁtd in these
psitibed watemdds each conprise 3 29.d0mii ng nenbers and
the heteroalicyclic noieties each conprise 4 to 10
ring nmenbers and the phenyl and pyridinyl groups
MARbA LB pafatidie above- mentioned groups may in turn
pbenmono-, di- or trisubstituted by fluorine,

- Toplastivaingredient, sediom chidride aatidenzalkpnaink ghloridé lkexy,

I sulv\%rt]é)rr_]yl oxy, difluoronethyl, trifl uoronethyl,

dfFEhivEns

Example |V

Propellant gas-operated metering aerosol containing 1 mg of active ingredient

Composition:

1 puff contains:

active ingredient 1.0 mg
lecithin 0.1%

propellant gas ad 50.0 ul

| Method of preparation:

The micronised active ingredient is homogeneously suspended in the mixture
of lecithin and propeltant gas. The suspension is transferred into a

pressurised container with a metering valve.




am no, acetyl am no, am nocarbonyl, am nocarbonyl am no,
am nocar bonyl am nonet hyl , c%ﬁno, car boxy,
al koxycar bonyl, carboxyal kyI', al koxycar bonyl al kyl,
al kanoyl, o- (dial kyl am no) al kanoyl ,
gﬁ#@ﬁé@fxy)alkanoyl, di f | uor onet hoxy,

onet hoxy, trifluoronethylthio,
trifluoronethyl sul phinyl or - trifluoromethyl sul phonyl

groups, while the substituents may be identical or
(581 @M {CONRAINIRG I MEOT ACHYR INGRMEMt om a Cl4- al kyl
group , while an unbranched al kyl group nay be

substituted in the co position by a phenyl,
Gompasition:, di azi nyl, am no, al kylam no, dial kyl am no,
1. -pyrrolidinyl, 1-piperidinyl,, 4-nmethyl-1
‘ agBY%é\%%‘#'ﬁnl ., 4-morphol i nyl or1.0 mg
sBeAhYklbRad H | - azepi nyl group, @8 %&oxycar bonyl, the
cyano or am nocarbonyl group or also;, if Y denotes a
banzalsginmathdonidea pair of free €.625rmms, or, if Y
not note a nitrogen ato | so the fluorine
d%?@ﬁdmgpe% together with R5 a[ﬂiogmﬂenote a 4- to
pdérifiédaateeddcycl oal i phatic ring,p1i gywhi ch a net hyl ene
group may be replaced by a -NH or -N(al kyl)- group
whil e a hydrogen atom bound to a nitrogen atomw thin
- nt.ioned group R4 may be replaced by a
Mo d Bl , 210 R6 and R7, which may be
Thé ertive mgredient ddd R dxcipiente2f8 desRedaA WRePand -
hydrogen atom a C,.-al kyl or dial kylam no group or
trgﬁgfggregﬂntqa siadble gentainer.

Exampie VI

Injectable solution containing 5 mg of active substance per 5 ml

Composition:

‘active substance ‘ 5 mg
glucose 250 mg
human serum albumin | 10 mg
glycofurol ' 250 mg
water for injections ad 5mi

Preparation:

- Glycofurol and glucose are dissolved in water for injections (Wfl); human
serum albumin is added; active ingredient is dissolved with heating; made up
to specified volume with Wil; transferred into ampoules under nitrogen gas.



.

denote a nitrogen atom the fluorine atomand R8 and
R9, which may be identical 9 different, each denote a
hydrogen atomor a G_3-alﬁy group, while, unless
ot herwi se stated, all the above-nentioned al kyl and
E%IKOE%VUgrOUpS as well as the al kyl groups present

he ot her groups specified conprise 1 to 7
carbon atons and may be straight-chain or branched,
mhula ea%h nethylene group may be substltuted by up

substituted by up to 3 fluorlne atorrB al | the

above-nmenti oned cycl oal kyl groups as wel | as the

Coydogitiony| groups present within the other groups

speci fi ed, unI ess otherw se stated, may  conprise 3 to
Gft oms, while each nethyl ene grffpMeay be

TR IR e 20, and ol the

=ddtpROgnal | y be mono- di- or trisubstitdRedgby
fluorine, chlorine or brom ne atons, by cyano or
dﬁydluaxpy@pgap@h@ﬁuhatae substituents may be identical
_Qr dlfferent the tautoners, diastereoners

ohydrat es, m xtures thereof ar%lmg he salts

Qgriere %’ﬁ wel | as the hydrates of the s%& . 2.
H‘E'oqom %f general fornula (1) accordi "’tgo claim
h[}mamhﬁh@bd}mnx Y, Z, R2 and R3 are defg@mgf as in

claiml and R denotes a nmono- or diunsaturated 5- to
Polyreiteée 80 aza, diaza, triaza or thiaza Hemg ocyclic

n,.whi ch the above-nenti oned heter |l es are
W%ﬁﬁi&dnﬁcﬂoﬁsé rbon or f

Preparation:

Polysorbate 80, sodium chloride, monopotassium dihydrogen phosphate and
disodium hydrogen phosphate are dissolved in water for injections (Wfl);
human serum albumin is added; active ingredient is dissolved with heating;
made up to specified volume with Wfl; tfransferred into ampoules.

‘Example VI

_Lyophilisate containing 10 mg of active substance

Composition:
Active substance 10 mg
Mannitol 300 mg

human serum albumin 20mg
water for injections ad 2ml




211 nitrogen atom contain one or two carbonyl groups
adj acent to a nitrogen aton} may be substituted at a
carbon atom by a phenyl qdlnyl, di azi nyl
thienyl, pyrrolyl, 1,3-th|azolyl, i soxazol yl ,

%@@bﬁ) or 1-nethyl pyrazolyl group and an olefinic
nd of one of the above-nentioned unsaturated
m@ﬁmmwmb@@tv@@m Ratdr l7I’ér(ﬂﬁljetc:fioﬁ"s E\Nﬁ?ﬂméﬁ@é}hm/élbumm is

di azi ne, th |eny or U|n0|ne ring or to a

di
aﬁ/drﬁlldqlagt?m ingredientds ﬂlsrigivegwtbrmaltmg gasletupt totspecified: he
t he phenyl
AR, RO ke e e oo il 1P

i soxazol yl, pyrazolyl or 1-methyl pyrazolyl groups

%ﬁnt |ned in wel |l as the benzo-, pyrido- and
rﬁ%”m%f&!\saﬂ@ter ocycl es in the carbon skel eton may

ﬁgygdrbé}gagd y : - or tris tuted by
fluori ne, chITg% ne, br om ne or i odﬂ?e dat onms, by al kyl,
r’edimtoy nitro, difluoromethyl, t00imgronethyl,

nlno alkylanino, di al kyl - am no,
@?ﬁh@ﬁ tyI, cyano, difl udPdRkt hoxy or
trlfluoronethoxy groups, while the substituents nmay be
identical or different, while the above-nentioned

Psepgratignioups or the al kyI groups contained in the

FERRORATE Bol A5 el hlve slSbolie2f wils" ot ruseemawyy

tranbicaeghed ambblieseach nethyl ene group may

Example IX

Tablets containing 20 mg of active substance

Composition:

active .subsfance 20 mg
lactose _ 120 mg
maize starch 40 mg
magnesium stearate 2mg
Povidone K 25 18 mg

Preparation:
Active substance, lactose and maize starch are homogeneously mixed;

granulated with an aqueous solution of Povidone; mixed with magnesium

stearate; compressed in a tablet press; weight of tablet 200 mg.




be substituted by up to 2 fluorine atons and each
nmet hyl group may be substituted by up to 3 fluorine
atons, and the above-nenti dfed aromatic and
het eroaromatic groups nay additionally be nono- di-
or trisubstituted by fluorine, chlorine or bromne
Exe@gwie & by cyano or hydroxy groups and the
substituents may be identical or different, the
tautoners, di astereoners, enantioners, mxtures
Cabsulesicoataihing €03ad bstivdd gubbdieneof . 3. Conpounds of
general fornmula (lI) according to claiml1, wherein A,
X, Y, Z, RR and R3 are defined as in claiml and Rl
RipIsaRNA nonounsaturated 5- to 7-nmenbered di aza or
C?rlazgﬁﬂéterocyclic' group, while the above-nentioned
atlivecsubsiarioes are |inked vi 20an@i trogen atom contain
.ca | ~group adjacent a_nitrogen atom may
”gﬁﬁﬁgggﬁglly be substitutegaé?ga carbon atom by a
highBWisparsedeiliggad an ol ef i nggngloubl e bond of one of
the above-nentioned unsaturated heterocycles may be
megsediuostgaist@nyl , thi enyl %P m@inoline ring, while
t he phenyl groups contained in RL as well as
benzo-fused heterocycles in the carbon skel eton may
Pespdiratiomal | y be nono-, di- or trisubstituted by

fluorine, chlorine, bromne or iodine atons, by )
bstangsy, Aize stareh and gilic @62 bamogpneously mixed; mixed

w{‘itﬁ b ’ RIFE b atel rﬂ?%ureal%ﬂgk?d R K U-BTENE hard gelatine
i al am no, acetyl, cyano, .

am no, acety

- capsulaesoinenedpsakey filling machine.

Example X}

Suppositories containing 50 mq of active substance

Composition:
active substance 50 mg
“hard fat (Adeps soliduS) q.s. ad 1700 mg

Preparation: _
Hard fat is melted at about 38°C; ground active substance is homogeneously

dispersed in the molten hard fat; after cooling to about 35°C it is poured into

chilled moulds.




or trifluoromethoxy groups, while the substituents may
be identical or different, ?ut are preferably
unsubstituted, or monosubst % ut ed by a fluorine,
chl orine or brom ne atomor by a nmethyl or nethoxy
gﬁ%ﬁﬁﬁﬁ@ﬂi'e’ unl ess otherw se stated, all the

= tioned al kyl groups as well as the alkyl
groups present within the other groups conprise | to 7

groups nay addltlonally be nDno- d| or

trisubstituted by fluorine, chlorine or brom ne atomns

Gompysitigrano or hydroxy groups and the substituents
or different, 213 t he tautoners,

be i.denti cal
| agﬁg%?\ép%ﬁ'ﬁ%ers enantiomers, m xt P89t hereof and t he
g rite] thereof 4. Conpounds of Q§?ﬁ¢?| formula (1)

according to claim1l1, wherein A Z, R and R3
hamandgrumealbamin n claim 1 and Rl tepefes a

M%%é%BFHW¥%OQF 4,5~ tetrahydro-1, 3-bepzodi azepi n-3-yl ) - p

4 (2-oxo-1, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-1-y
, 4-(5-0x0- 3- phenyl -
E&ﬂELﬁﬂﬂydro 1,2, 4-triazol -1-yl)-pi peridin-1-yl,
4- (2-oxo-1, 2-di hydro-i m dazo[ 4, 5-
c] qui nol i n-3-yl)-piperidin-1-yl,
ManbReldx elissoRredi |hwbter f%h’hﬁj@(bt@h@[(Wfﬂ HlP%h! S8 dhHbumin is

I i peridin-1-y
aid%(é)a&zﬁg !Lngfe@'ﬁﬁi/@rdissﬂhl&dwwéih OEating dnage upitdispedifigd ) -

VUt Wft insterted inig ammpgulss YNdsr IEOSENGAS: azul en- 6-
yI) pi peridin-1-yl,
4-(2-o0xo0-1, 2,4, 5- tetrahydro-thieno[3 2-d] -1, 3-diazepin
-3-yl)- piperidin-1-yl,
4-(2-o0xo0-1, 2, 4, 5- tetrahydro thi eno[ 2, 3-d] -1, 3-di azepin
-3-yl)- | |




pi peridin-1-yl or
4- (2-oxo-1, 4-di hydro-2Hthi eno[ 2, 3-d] pyrimdin-3-yl)-p
i peridin- 1-yl group, whi | % he above- nenti oned nono-
and bicyclic heterocycles in the carbon skel eton may
additionally be nonosubstituted by a nethoxy group,
whi |l e the above-nentioned aromati c and heteroaromatic
groups by fluorine, Cclp980f\€ladnslr OM ne atons, by
cyano or hydroxy groups nmay a tlonally be nono- di-
or trisubstituted and the substituents may be
i den or_dif.fer t oners, diastereoners,
enank#%%tfgﬂagﬁmﬁﬁ erﬂ@?§5 gﬁd the salts thereof.
5. Conpounds of general fornmula (1) according to claim
1, wherein A X, Y, Zand R are defined as in claim
-1 and R2 denotes the hydrogen'g r 214 a
phenyl met hyl group or a C2--alk
substituted in the u positi a phenyl, pyridinyl,
hydr oxy, am no, al kyl am no, j no, carboxy,
al koxycar bonyl, am nocar bonyl ;/~ar no‘arbonylan1no
acetyl am no, 1- pyrrol Adi nyl, 1.R%|per|d|nyl
4- mor phol i nyl, [bis- (ZiWydroxyethyl)]anlno group whi | e
the above- menti gRdUps and phenyl
gr oups nay addition Ily "be mpno-, di- or
trisubstituted car bon §ke|eton by fluorine,
chlorine, br'om ne or i odi ne atons, by nethyl, alkoxy,
di fl uoronethyl, trifluoronethyl, hydroxy, am no,
G 3-al kylam no, di- (C, _3- aIkyI) am no, acetyl am no,
whdtdipcar bonyl, cyano, difl uoromet hoxy,

oup which may be

A denotes an oxygen or sulphur atom, a phenylsulphonylimino or cyanimino

group,

X denotes an oxygen or sulphur atom, an imino group optionally substituted
by a Cis-alkyl group or a methylene group optionally substituted by a
Ci-alkyl group,

Y and Z independently of one another each denote a straight-chain or
branched C¢-alkyl group wherein each methylene group may be substituted
by up to 2 fluorine atoms and each methyl group may be substituted by up to
3 fluorine atoms,

while the above-mentioned alkyl groups together with the carbon atoms to
- which they are bound may be joined to one another, forming a 4- to 8-
membered ring,

‘R' denotes a saturated, mono- or diunsaturated 5- to 7-membered aza, diaza,

triaza, oxaza, thiaza, thiadiaza or S,S-dioxido-thiadiaza heterocyclic group,




trifluoronethoxy, am no-Cl_3-al kyl,

Cl- 3-al kyl am no- C1. 3-al kyl or

di - (CL. 3-al kyl ) -am no-Q - 3-%?F5kyl groups and the
substituents may be identical or different, R3
denotes the hydrogen atomora C1.3-al kyl group, while
the Cl.3-al kyl group may be linked to an al kyl group

pr I R : Q. [
R e R0y e e Sl PURS S S ARl oF
f omitrogereatébm,t o 7- menbered ring, or R2 and R3 together
wWith the enclosed nitrogen atom denote a group of
general formula R5 wherein (CRRSCR6R; - (CRSR9)r

- CReRiGirY nd ©R Bl/6 SafdtRyrar thtitafd Qfoupisfadt%cé?ﬂ fOESHrégen

pair of free electronS, it may alSo denote the

- ni @@¥Pen atom 215 g and r, if Y denotes the carbon
atom represent the nunbers 0 or 1 or, gqandr, if Y
denotes the nitrogen atom represent the nunbers | or

2, nfedy e BobsiRuteliet foydroTaRe naiogeh A6meByEh aiklkyrbap] no

or dial kylam no group, or, if Y does not denote the
nitrogen atom a dial kyl am nomet hyl group,

may be substituted at one or at two carbon atoms by an alkyl group, by a
phenyl, phenylmethy!, naphthyl, biphenytyl, pyridinyl, diazinyl, furyl,
thienyl, pyrrolyl, 1,3-oxazolyl, 1,3-thiazolyl, isoxazolyl, pyrazolyi,
1-methylpyrazolyl, imidazolyl or 1-methylimidazolyl group, white the

- substituents may be identical or different, and

while an olefinic double bond of one of the above-mentioned unsaturated
heterocycles may be fused to a phenyl, naphthyl, pyridine, diazine,
1,3-oxazole, thienyl, furan, thiazole, pyrrole, N-methylpyrrole or quinoline
ring, to a 1H-quinolin-2-one ring optionally substituted at the nitrogen
atom by an alkyl group or to an imidazole or N-methylimidazole ring or
also two olefinic double bonds of one of the above-mentioned unsaturated _

‘heterocycles may each be fused to a phenyl ring,

while the phenyl, pyridinyl, diazinyl, furyl, thienyl, pyrrolyl, 1,3-
oxazolyl, 1,3-thiazolyl, isoxazolyl, pyrazolyl, 1-methylpyrazolyl,
imidazolyl or 1-methylimidazolyl groups contained in R as well as

- benzo-, thieno-, pyrido- and diazino-fused heterocycles in the carbon
skeleton may additionally be mono-, di- or trisubstituted by fluorine,
chiorine, bromine or iodine atoms, by alkyl, alkoxy, nitro, alkylthio,
alkylsulphinyl, alkyisulphonyl, alkylsuiphonylamino, phenvi,
difluoromethyl, trifluoromethyl, alkoxycarbonyl, carboxy, hydroxy,
amino, alkylamino, dialkylamino, acetyl, acetylamino, propionylamino,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyi,
(4-morpholinyl)carbonyl, (1-pyrrolidinyl)carbonyl,




a phenyl, pyridinyl or diazinyl group which may be
substituted in each case by a fluorine, chlorine or
brom ne atomor by a trifl%%ronethylcarbonyl, net hyl
or nethoxy group, a 4- to 7-nenbered azacycl oal kyl

Q. 0= 7- penber ed di I kyl
o oun pinsr bR oty B AzppinyBragienyf Hpethyr1-
whi | e pidieaARONET BB | PBRHdHMbXy2 BRI @YSdiyEamino, alkanoy,
het er ocycl es” are bound via a nitrogen or carbon atom

i n t heyanadiflygramegiay, trifliororagiboky,.diitueromethdihicycl es

oy geToraie et ey b AoRbs, RS the
two f kubstitnentstraay bandkritical abgifférement i oned nono- and
bi cyclic heterocycles may be substituted by a

- Cl_3-al kyl group, by a benzyl, C -cycloal kyl al kyl,

F@.’Iq ég{a{p.%y L s | kyl)-am no or C1_3
al ejﬁéu P o%quﬁ%é%rﬁ al koxycar bonyl ,
al koxycar bonyl al kyl, carboxy or carboxyal kyl group, R5

denotes a hydrogen ato a Cl _3-alkyl group or, if Y
aRhesyaethyhgroug e Gz-vglkyl groMgywhieR ayehr substituted in die o

- r e WG TR [ Jecal or
Hgi%&'? Q?Jé% ,Ey‘%r@%eéxgéﬁﬁ]ceagg P e'(rjw'gw; da rf%?)gg%n%'g 'om or
atkyzirBina| diplkytamicio; C&rboRy adikostyadonyh) aghinuparbodylR8 and

R9, whjch may be identjcal or different, .in each case
%H%%Bany*ﬁvﬁ?w@ﬁty rBiRCe  -Ryriedingl, dypipgH@OY, whi |l e,
4;@'6;§E§r.(g§p@g|v\q>.asn&hﬁ$ 8nodhblify1eh @R BFSTE L4 206HInG, tois-
(2-hydroxyethyl)lamino, 4-alkyl-1-piperazinyt or 4-(@-hydroxy-Ca.7-alkyl)-1-

piperazinyl group,
a phenyl or pyridinyl group,

while the above-mentioned heterocyclic groups and phenyl groups may
additionally be mono- di- or trisubstituted in the carbon skeleton by
fluorine, chlorine, bromine or iodine atoms, by methyl, alkoxy,
difluoromethyl, trifluoromethyl, hydroxy, amino, C4s-alkylamino, di-
(C4-s-alkyl}-amino, acetylamino, aminocarbonyl, cyano,
methylsulphonyloky, difluoromethoxy, trifluoromethoxy, trifluoromethylthio,
trifluoromethylsulphinyl, triflucromethylsulphonyl, amino-Cis-alkyi,
Ci.s-alkylamino-C+.s-alkyl or di-(C1.s-alkyl)}-amino-C1.s-alkyl groups and the

substituents may be identical or different,

R’ denotes the hydrogen atom or a Cq.3-alkyl group optionally substituted by a
phenyl or pyridinyl group,

while the Ciqz-alkyl group may be linked to an alkyl group present in R2 or
a phenyi or pyridyl ring present in R? and the nitrogen atom to which they




as the al kyl groups present within the other groups
conprise 1 to 7 carbon ato and nmay be

strai ght-chain or branched and the above-nenti oned
aromati ¢ and heteroaromati c groups nmay additionally be

g stituted by fluorine, chlorine or
brgﬁ?RQH 95@@ﬂgﬁf%§H§¢§no or hydroxy groups and the
substituents may be identical or different, the
ﬁ?aut mers, dlastereoners enanti omers, m xtures

BY tegrihemwith e enclasesh rispgen atam depatem gewup of general

f%@ﬂ@é formula (1) according to claim1, wherein A

, Z and Rl are defined as in claiml and R2
denotes a phenyl net hyl group or a C2.7-al kyl group
which may be substituted in the o position by a
phenyl, amino, al kylanmi no or dial k{fanm no group,
whi |l e t he above-nmentioned phenyl grloup nay be
substituted by an faRgR)C 3-al kyl],
C13- al kyl ami go- O 3/al Ry_or _di - (Cly3-al kyl ) - ani no-
Cl. 3- al kyl oup, /or R3 @E%Bfgg/pﬁe‘throgen atom or a
Cl. 3-al kyl sgr _BAGRRR3 t odet her wiRi the nitrogen
atom to which thby are boun€RiEot e a
7-di met hyl am nonet hyl -1, 2, 4, 5- tetrahydro-S-béH%azepin-
3-yl group or R2 and R3 together with the encl osed
nitrogen atom denote a group of general 217 forrmula R5

wherein

Y' denotes the carbon atom or, if R®is a pair of free electrons, it may also

denote the nitrogen atom,

g andr, if Y' denotes the carbon atom, represent the numbers 0, 1 or 2,

or
gandr,if Y' denotes the nitrogen atom, represént the numbers 1 or 2,

R* denotes the hydrogen atom, an amino, alkylamino, dialkylamino, alkyl,
cycloalkyl, amino-C.7-alkyl, alkylamino-Ca.7-alkyl, dialkylamino-Ca.r-alkyl,
aminociminornethyl, aminocarbonylamino, alkylaminocarbonylamino,
cyc!oa_lkylaminocarbonylamino, phenylaminocarbonylamino,
aminocarbonylalkyl, aminocarbonylaminoalkyl, alkoxycarbonyl,
alkoxycarbonylalkyl or carboxyalkyl group,

or, if Y! does not denote the nitrogen atom, the carboxy, aminomethyl,

alkylaminomethy! or dialkylaminomethyl group,

a phenyl, pyridinyl, diazinyl, 1-naphthyl, 2-naphthyl, pyridinylcarbonyl or
phenylcarbonyl group which may each be mono-, di- or trisubstituted in



wherein (CRS g)q ,CR6R7 CR6R~ (CRsRs)r Y' denotes the

carbon atomor, if RS denotgg a pair of free
el ectrons, it may also denote the nitrogen atom ¢
and r, if Y1l denotes the carbon atom represent the

nUSES R by B ennel bRREIE Tad e bt P
hy daﬂq[l;@tkMyo metrajlahph@mwoxy, Whjodmmpthyg trifuyprodmettyl rayroxy,
be SubStItlflted i n each s ¥ fluorl\a&% chlorine
or HPBR; FREUBTIA0: BIROGATPPRY] o7 BHRACH AP, nethyl

I
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1, ¢amcacgleikyhaﬂ<oyycarmamdalkyl aﬂ«ameyl d]-maflkylar,nmo)a!kanoyl, o
1: Z@H Wa f@glkgl, % éxg}kﬁar%?r{o%ﬁydr}bxyaiﬁlylﬂ’ @-(carboxy)alkanoyl,
4- [idi 1-yl,
o SR ERORE e BiteY . U
pi mfhjoddamethyidulphlrwlrmeltmfmdnenﬂaemylsufquwybgndwé while the

4, 4-di f 1 uoro- net hyl - 8- aza-

bi éyg%ti%né 5}%5 'palg;yﬂff@"am La-yl

3-di net hyl am no- pi peridin-1-yl, 1- ethyl -

pi peridin-4-yl, 4-am no-piperi di n-1-yl,

4 aci-rtetiByhembecsd azauyciadikyl grodp, a 6- to 10-membered oxaza,

Er}“‘:ﬁeﬁt Ey %il"é‘%"%&%ﬁaﬂ@f g%q:ﬂ% %Sél a {b me¥nbered azabicycloalkyl
group, a 1-alkyl-4-piperidinylcarbonyl or 4-alkyl-1-piperazinylcarbonyl
- group, '

while the above-mentioned mono- and bicyclic heterocycles are
bound via a nitrogen or carbon atom,

in the above-mentioned mono- and bicyclic heterocycles any
methylene group not diréctly'bound to a nitrogen, oxygen or sulphur
atom may be substituted by one or two fluorine atoms,

the above-mentioned mono- and bicyclic heterbcyc_!es as well as the
1-alkyl-4-piperidinylcarbonyl- and 4-alkyl-1-piperazinylcarbonyi group
in the ring may be mono- or polysubstituted by a C4.7-alkyl group,

- monosubstituted by a phenyl-Cy3-alkyl, alkanoyl, dialkylamino,
phenylcarbonyl, pyridinylcarbonyl, carboxy, carboxyalkanoyl, carboxy-
alkyl, alkoxycarbonylalkyl, alkoxycarbonyl, aminocarbonyl, alkylamino-
_carbonyl', alkylsulphonyl, cycloalkyl or cycloalkylalkyl group, or
substituted by a cycloatkylcarbonyl, azacycloalkylcafbonyl,
diazacycloalkylcarbonyl or oxazacycloalkylcarbonyl group optionally
alkyl-substituted in the ring, '



1- benzyl - pi peridin-4-yl, 4-benzyl-piperazin-1 -yl,
azetidin-1 -yl,

1- (nEthoxycarbonyInethyI) plper|d|n 4-yl,

1- (et hoxycar bonyl met hyl ) 218 pi peridin-4-yl,

4- (et hox%ﬂ% kﬂ??g!l%ﬁ: EYM socedrfl’élhgd n }He'se substituents each

1- car boxyne
4- car boxyomeptigé 3|do|dérmg meilnb,elrs add ithed hgﬂesmdllmlyoirwﬂnmet:es

pi perazin I perazin- group, R5
denot es gaggh g?@@@ﬁe&qgrﬁ%ﬂndo mpErgian tes a nitrogen
atom it may also denote a pair of free electrons, R6
and R7 in each case denote a hydrogen atomor a

di net hy| the pbengrarubpwitinyRereups dmtained it thecalsavedenot e

t he hyd t whi | e, . unl th t
the abovEeRbRrd aihmsy Rt BE ange it O sE Bsltaedhy
groups pfigsae, cidritieNbidtein8loh Ridigs atess; thgamkwsakéxyo 7
carbon atons and may be straight-chain or branched

and t he a@@%éswi@h@mdwed diftuosermethy!, diftL aremeyhriyeaexys
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be identical or different, the tautoners,
di ast er ceafbpEyalkylaalkpsygareonyialkyl alkeneyiepeof and t he

I 7. d | f
R el e T o
atom  a GiYjgBRIM_IABKP trifsoMetIARD Wi ddFoRRHYISQHBhing or

denot es an oxygen or sul phur aom an 1 m no “group
opt i onal Irifluexgsaethyisulphionyl groups, while the substltuents may be

identical or different,
R® denotes a hydrogen atom,
a Ci4-alkyl group , while an unbranched alkyl group may be substituted
in the @ position by a phenyl, pyridinyl, diazinyl, amino, alkylamino,
dialkylamino, 1-pyrrolidinyl, 1-piperidinyl, 4-methyl-1-piperazinyl,

4-morpholinyl or hexahydro-1H-1-azepinyl group,

an alkoxycarbonyl, the cyano or aminocarbonyl group or also, if Y

denotes a nitrogen atom, a pair of free electrons,
or, if Y! does not denote a nitrogen atom, also the fluorine atom, or

R* together with R® and Y' denote a 4- to 7-membered cycloaliphatic ring,
in which a methylene group may be replaced by a -NH or -N{alkyl)- group

while a hydrogen atom bound to a nitrogen atom within the above-
mentioned group R* may be replaced by a protecting group,



by a Cl.6-al kyl group or a nethylene group optionally

substituted by a Cl.6-al kyhggroup, Y and Z

i ndependently of one anot her each denote a

straight-chain or branched Cl.5-al kyl group wherein

each net hyl ene group may be substituted by up to 2

fluorine atons and each nethyl group may be
5§tanldLRedvt‘b@h mayttre idantidalior differentpimeachi@ssddnote e

mantloned k oups .together with the,c
o BNErOBER Ao Creedon S5 MR AR ighndls ks, B et ot
aneéhsreaﬁ%@bﬁ%t@n%etfmoﬁne%fmra&m ring, R denot es
a nonounsaturated 5- to 7-nenbered diaza or triaza

heterocyclic group, while the above-nentioned

BRI Sva ek e of g RIS YR e f1HrBLEn
addtd;n@ﬁalmya-é]gy[sg:bgpltut ed at a carbon atom by a
phenyl group and an ol efinic double bond of one of the

above-nentioned unsaturated heterocycles may be fused
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roups con nzo-tuse

rmipsras:well as the atkyegroapd presshne Withimtheegthadgtioups spéetified
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all the above-mentioned cycloalkyt groups as well as the cycloalkyl groups
present within the other groups specified, unless otherwise stated, may
comprise 3 to 10 carbon atoms, while each methylene group may be
substituted by up to 2 fluorine atoms, and

all the above-mentioned aromatic and heteroaromatic groups may additionally
be mono- di- or trisubstituted by fluorine, chlorine or bromine atoms, by cyano

or hydroxy groups and the substituents may be identical or different,

the tautomers, diastereomers, enantiomers, hydrates, mixtures thereof and
the salts thereof as well as the hydrates of the salts.

2. Compounds of general formula (i) according to claim 1, wherein -
A, X, Y, Z, R? and R’ are defined as in claim 1 and

R' denotes a mono- or diunsaturated 5- to 7-membered aza, diaza, triaza or
thiaza heterocyclic group,

- in which the above-mentioned heterocycles are linked via a carbon or




or trifluoromethoxy groups, while the substituents may
be identical or different,,jput are preferably
unsubstituted or are nonosubstituted by a fluorine,
chl orine or brom ne atomor by a nmethyl or nethoxy

ar AitRbgeRatdgnot es the hydrogen atom or a phenyl net hyl
group or a C2 7-alkyl group which may be substituted
in the cu position by a phenyl, pyridinyl, hydroxy,

R S A e o S

acetyl am no, 1 pyrr ol | d| nyI 1- pi peridinyl,
4- nor phol i ny| bi s- (2- oxyet hyl )jami no group,
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chmupnand br om ne or iodi ne atons, by nmethyl, al koxy,
di fl uoronethyl, trifluoronethyl, hydroxy, am' no,
CI _3-al kylam no, di- (C_3-al kyl)-am no, acetyl am no,

t o ﬁ%‘l’éﬁnﬁ?&é] ble PHRE &F oﬂb@f l&gé 8W§‘mgﬁtloned unsaturated

Iuororret oxy, am no-
Clheteadnchgsclmapb@]fu%cmd@lpfmnyl naphthyl pyridine, diazine,
ups. and .t he
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de yl group, while
hg@égﬁ‘ftg{a%}m%p@% Bn%‘t I | n egibdééoé%ﬁn al kyl group

present in R2 or a phenyl or pyridyl ring present in
R2 and
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isoxazolyl, pyrazolyl or 1-methylpyrazolyl groups contained in R as
well as the benzo-, pyrido- and diazino-fused heterocycles in the
carbon skeleton may additionally be mono-, di- or trisubstituted by
fluorine, chlorine, bromine or iodine atoms, by alkyl, alkoxy, nitro,
difluoromethyl, triffuoromethyl, hydroxy, amino, alkylamino, dialkyl-
amino, acetylamino, acetyl, cyano, difluoromethoxy or .
trifluoromethoxy groups, while the substituents may be identical or
different, |

while the above-mentioned alkyl groups or the alkyl groups contained in the
above-mentioned groups, unless otherwise stated, contain 1 to 7 carbon
atoms and may be branched or unbranched, while each methylene group may
be substituted by up to 2 fluorine atoms and each methyl group may be
substituted by up to 3 fluorine atoms, and

the above-mentioned aromatic and heteroaromatic groups may additionally be
mono- di- or trisubstituted by fluorine, chlorine or bromine atoms or by cyano

or hydroxy groups and the substituents may be identical or different,

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




RN

R2 and R3 together with the encl osed nitrogen atom
denote a group of general ,fprmula RS wherein (CR R9)q
"CR Rs 7 CR6R7 (CR6R9) " \ Y' denotes the carbon atom
or, if RS denotes a pair of free electrons, it may
trks& denote the nitrogen atom g and r, if Y' denotes
the carbon atom represent the nunbers 0 or 1 or g and
r, |f Y' denotes the nitrogen atom represent t he

2, 221 R4 d th d
3 GOTEPKPHS A a8 erel Tor B NERscoBTing K6 GEtRC Wereip””
does not denote the nitrogen atom it denot es a

di al k M no t hyl group, henyl, pyridinyl or
AdKaYi gndg% M|®%nﬁ@¢5b@0&msﬂt&lﬂmt ed in each case

by a fluorlne chlorine or bromne atom by a

" trifluoronethyl carbonyl,

R' denotes a monounsaturated 5- to 7-membered diaza or triaza heterocyclic

group,

while the above-mentioned heterocycles are linked via a nitrogen atom,
.contain a carbonyl group adjacent to a nitrogen atom,
may additionally be substituted at a carbon atom by a phenyl group and

an olefinic double bond of one of the above-mentioned unsaturated

heterocycles may be fused to a phenyl, thienyl or quinoline ring,

while the pheny! groups contained in R as well as benzo-fused
heterocycles in the carbon skeleton may additionally be mono-, di- or
trisubstituted by fluorine, chlorine, bromine or iodine atoms, by methyi,
methoxy, nitro, diflucromethyt, trifluoromethyi, hydroXy, amino,
alkylamino, dialkylamine, acetylamino, acetyl, cyano, diflucromethoxy
or trifluoromethoxy groups, while the substituents may be identical or
different, but are preferably unsubstituted, or monosubstituted by a

fluorine, chlorine or bromine atom or by a methyl or methoxy group,

while, unless otherwise stated, all the above-mentioned alkyl groups as well
as the alkyl groups present within the other groups comprise 1 to 7 carbon
atoms and may be straight-chain or branched and the above-mentioned
aromatic and heteroaromatic groups may additionally be mono- di- or
trisubstituted by fluorine, chlorine or bromine atoms or by cyano or hydroxy

groups and the substituents may be identical or different,



met hyl or nethoxy group, a 4- to 7-nenbered
azacycl oal kyl group, a 6- tg 7-nmenbered oxaza or

di azacycl oal kyl group or a 7- to 9-nenbered
azabi cycl oal kyl group, while the above-nenti oned nono-
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car bon ove-nen nono- o] cyc S ¢
thesgafr ocycl es any nethyl ene group not directly bound

to a nitrogen, oxygen or sul phur atom nmay be

substituted by one or two fluorine atons, the
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-cycl oal kyl al kyl, Cl-4 al kanoyl i-(CL_3

ALY BB arShefa L, ﬁ?hﬁ@ﬁd ot boxy or

car boxyal kyl group, R5 denotes a hydrogen atom a
Cl_3-alkyl group or, if Y' denotes a nitrogen atom it
Rhdgnetes e 43@1@1(@1a2 ﬁ&-ﬁetrahydrpe‘e3éte@zpd@ﬁepm-$wi)mrﬂm -1-
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or
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piperadind -yl o4H(BHomo U, 5 7, & tetmmdmattblﬁm Gai’vaizamzuiba-s-yl)
.bra quﬂ unbr anched .and t he above- menti oned
Pipgritingr §,(%—0xo 1,2,4,5-tetrahydro-thieno|3,2-d]-1 3-d|azep|n 3-yl)-
piperidin-1-yl, 4-(2-ox0-1,2,4,5-tetrahydro-thieno[2,3-d}-1,3-diazepin-3-yl)-
piperidin-1-yl or 4-(2-ox0-1,4-dihydro-2H-thieno[2,3-d]pyrimidin-3-yl)-piperidin-

1-yl group,

while the above-mentioned mono- and bicyclic heterocycles in the carbon
skeleton may additionally be monosubstituted by a methoxy group,

while the above-mentioned aromatic and heteroaromatic groups by fluorine,
“chlorine or bromine atoms, by cyano or hydroxy groups may additionally be

mono- di- or trisubstituted.and the substituents may be identical or different,

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

thereof.
5. Compounds of general formula (1) according to claim 1, wherein
A, X, Y, Z and R! are defined as in claim 1 and

R? denotes the hydrogen atom or




het eroaromati c groups may additionally be nono-, di-
or trisubstituted by fluotine, chlorine or brom ne
atons, by cyano or hydroxy“groups and the
substituents may be identi cal or different, the
t aut oner,s, enanti o , |astereo Les. ..
o DR BRI RS PE L oSSR SR n e
pc%‘ﬁfb?f@a REAYI ﬁynﬁ&12¥laﬁf{‘d}bagﬂé Hinihe, Slklafido, NBRYIEHING

not €s an oxygen anoi m no or

carheny adwxybabpnyiraminepasnyl, axisesatbesyl@miogapstylamine,

1B S P R i L FBr RS oo

branched C1. 4-al kyl group wher ei n each net hyl ene group
may be substituted dy to 2 fluorine atons and each
nevhilg thgaheyerragntinne éiﬁignopv@tce@foups apdirkenyk 9rQepPs may
at I a V. her
o ERrEl b8 ot BREF BGHORET e ol SRaelod |2
j Cflubﬁdelmiomee arromrrmr or ibdingi atgma, by msthyl alkerper ed

4 %f%iqssz@eihyi tmﬂ@orpaﬁﬂaﬂy%ow WA Gt-RIYHMNG. JIr ) - pi
p?;:és"am %|né) ﬁ\c%tly n}| 0, aminoca hony!3 cyi’:lslo dlﬂuoromethoxy,

U|nazo pI perid 1-y
I tnﬂhc(rémﬂm@ phmmty& -alkyl C1.3-alkylam|no-C1 3-alkyl or

4‘565'ﬁ8 %H‘&Bzﬂl’aﬁnﬁygiéé ﬁl,oé{ggg%/ g%gl?hg SUbs t&‘ér%té%ay be

© Cligatteal bhdifeldnt; pi peridin-1-yl,
4-(2-oxo-1, 2-di hydr o- 4H-t hi eno[3 4-d] pyri m di n-

3-yl)-piperidin-1-yl,

R GarkediftenidBoc i Bt enRlyBod] Pyri m din-3-y1)-

4- (5- oxo-4, 5, 7, 8-tetrahydro-2-thia-4, 6-di aza-azul en- 6-

) 223
Y vahile the C43-alkyl group may be linked to an alkyl group present in R?
or a phenyl or pyridyl ring present in R? and the nitrogen atom to which

they are bound, forming a 5- to 7-membered ring, or

R?and R® together with the enclosed nitrogen atom denote a group of general

formula

R5

(CRyRy), i
Y1

/ CR;R; \ .

wherein

Y! denotes the carbon atom or, if R® denotes a pair of free electrons, it

may also denote the nitrogen atom,




pi peridin-1-yl,
4-(2-oxo-1,2,4,5-tetrahydr95thieno[3,2-d|-1,3-diazepin
-3-yl)- piperidin-1-yl,

4-(2-0xo0-1, 2,4,5-tetrahydro-thieno[ 2, 3-d] -1, 3-di azepin
-3 - .pivperi din-Jd-y

8450 Bk o otomyrspresarbiie narERss £.97 1 9%
i peridin- 1-yl group, while the above-nentioned nono-
and bicycli,c heterocycles in the carbon skel etoB %
adtip®d bribY Hepetefne RIS 08 TBRreseReNRIMMRRTS ("
denot es a phenyl nethyl group or a C2_7-al kyl group

whi ch nmay be substituted in the co position by a
pthyénotesitehydiblsn atinmcarpamitic lallaminowr dialkylpmino
whi |l e the above-nentioned phenyl group may be

sUBS¥Pt uted by an amino- Cl_3-al kyl,

C13-al kyl am no-d 3-al kyl or di-(C13-al kyl)-am no-Cl
3-al kyl ~group, or R3 denotes the hydrogen atomor a
Clor3if aY kgoegnatgenoke tremitragen atp e dialiylaminoeetihyl igsgem
atomto which they are bound denote a

7-di met hyl am nonet hyl - 1, 2, 4, 5-t et r ahydr o- 3- benzazepi n-

3~/ bhé&riyd UpyridfinyRér aRginyBalov@akifien iy e bOBstRitdas edch
mtr;&;an atom'denote a group of general fornula

( CRERDYE fl@RBRR, chioRBRIY oromRsRFtomher Y A
triftuoromethylcarbonyl, methyl or methoxy group,

a 4- to 7-membered azacycloalkyl group, a 8- to 7-membered oxaza or
diazacycloalkyl group or a 7- to 9-membered azabicycloalkyl group,

while the above-mentioned mono- and bicyclic heterocycles are

bound via a nitrogen or carbon atom,

in the above-mentioned mono- and bicyclic heterocycles any
methylene group not directly bound to a nitrogen, oxygen or sulphur
atom may be substituted by one or two fluorine atoms and

the above-mentioned mono- and bicyclic heterocycles may be
substituted by a C4s-alkyl group, by a benzyl, Cye-cycloalkylalkyl,

C,,-alkanoyl, di-(C, ;-alkyl)-amino or C,_;-alkylsulphonyl, by an

alkoxycarbonyl, alkoxycarbonylalkyl, carboxy or carboxyalkyl group,
R® denotes a hydrogen atom, a Cy.3-alkyt group or,
if Y! denotes a nitrogen atom, it may also denote a pair of free electrons,

R® and R’, which may be identical or different, in each case denote a




Y' represents the carbon atomor, if R5 denotes a pair
of free electrons, it 224 y al so denote the
nitrogen atom q and r, if denotes the carbon atom
represent the nunbers O or 1 or g and r, if Y

2 IR0t Bl ¢ RSN R GRERRTTepinF gL SRe © ©

pyridinyl group which may be substituted in each case
yorine, chlorine or brom ne atom

t er?%Roﬁ@'ﬂ'ﬁ?lW %l@ﬂntlcﬂeqfrﬁ}frfe"sﬂt *%@%ﬁ?segfi@we %

S WO diohPor A\CSLAA R, Per v aro-azepin-l -y,

1- nethyl Blperldln 4oyl 1- e?hylpi%e}idin-4-yl,

i - - 1 I
whld Sess it stafeds 20 ke aPal errﬁ‘&;zn'tlgnsg#@?’@ﬂ EAURS a. el
aém%t Bm r@besé gzésréniwﬁhm tfhe'o'iﬁ@rr@eggs Egﬁﬁ%ﬁ@@ il %1? ¥Arbon

peri pi peridin-4- ol'I n-4-
atam$ andfnnays be -ghiagghtictiaim- dr- ty’anct&edmndme abmzaamentloned

argrrk#l hj] ic?ﬁo]ﬁ@na?%&rogpgﬁasgggdlﬁo%ql%ne mono-, di- or

trifURAR ke 'by4‘h.mhne %mﬂ*lﬁ@opbr@ﬁﬁlhé 'afbrﬂas ¥f by cyano or hydroxy
4- (di met hyl am no) - pi peridin-1-y

graupsiped Hyg subsiituants yay-he @@nthalror@fierent
p-trifluoronethyl carbonyl - phenyl
1- benzyl - pi peri di n-4-yl, 4-benzy|-piperazin-1 -yl
th@zaitorhers, Hiastéreomers, enantiomers, mixtures thereof and the salts
1- (nethoxycarbonylnethyl) plper|d|n 4-yl ,

thareogt hoxycar bonyl met hyi ) - pi peri di n-4-yl ,
4- (et hoxycar bonyl net hyl ) - pi perazi n-1-yl,
1- car boxynet hyl - pi peridi n-4-yl,

6. 4- c Zdropguretshyfl gepieps famula 1P Wecortimeetohglaisull piwhesdin
.pi perazin-1-yl or 4-methyl-piperazin-1 -yl group,

A, X, Y, Zand R' are defined as in claim 1 and

R? denotes a phenylmethyl group or a Cz.7-alkyl group which may be

substituted in the o position by a phenyl, amino, alkylamino or dialkylamino

group,
while the above-mentioned phenyl group may be substituted by an
amino-Cqs-alkyl, Cq.3-alkylamino-C,.3-alkyl or di-(C.s-alkyl)-amino-
-Cq-alkyl group, or

R® denotes the hydrogen atom or a C.s-alkyl group,

R? and R® together with the nitrogen atom to which they are bound denote a
7-dimethylaminomethyl-1,2,4,5-tetrahydro-3-benzazepin-3-yl group or

R? and R® together with the enclosed nitrogen atom denote a group of general




S’

R5 denotes a hydrogen atomor, if Y denotes a

nitrogen atom it nmay al so enote a pair of free

el ectrons, R6 and R7 in eadl case denote a hydr ogen

atomor a dinethylam no group and R8 and RO in each
fc)casElrdenote the hydrogen atom 225 while, unless

W se stated, all the above-nentioned al kyl groups

as well as the al kyl groups present within the other

groups conprise 1 to 7 carbon atons and may be

strai ght-chain or branched and t h&R’above- nent i oned

aromati ¢ and heteroaromatic groupsi may additionally be

mono-, di- or trigORgRLY uted by fluorine, chlorine or

brom ne ato or (Nqno or hydr y groups and the

substi t uent e i defiR&y oL~ erent, the

enant i oner;s, he di Q@Rﬁm?omer and he gl ts t her eof .
a

9. Conpouhds o l\gﬁer o‘r(hﬁigl%, (1) accordi na to claim
1, wherein A denotes an oxygen atomor a cy Boi mi no

group, X denotes an oxygen atom an imno or nethylene

group and 'Y and Z i ndependently of one another each
wheneit e a met hyl or ethyl group wherein each nethylene

group may be substituted by up to 2 fluorine atons

and the nethyl group may be substituted by up to 3

f 1 yoddritRe i BarbBh idtémidreif ROQEPOERMY bain @ﬂfr@@@l%tro’h@dtt
ethyl groups together with the carbon atons to which

t Hegy alse dangtel thenpitiogep @terod t o one another, formng
a 5- to 6-nmenbered ring,

gandr,if Y! denotes the carbon atom, represent the numbers 0 or 1 or
gandr, if Y' denotes the nitrogen atom, represent the numbers 1 or 2,
R* denotes the hydrogen atom,

a phenyl or pyridinyl group which may be substituted in each case by a
fluorine, chlorine or bromine atom, by a trifluoromethylcarbonyl, methyl or

methoxy group,

a dimethylamino, diethylamino, perhydro-azepih-1-yl, 4-methyl-perhydro-
1,4-diaz.epin-1 -yl, 1-methyi-piperidin-4-yl, 1-ethylpiperidin-4-yl, piperazin-
1-yl, 4-acetyl-piperazin-1-yl, 4-cyclopropylmethyl-piperazin-1-yl, pyrrolidin-
1-yl, 4-ethyl-piperazin-1-yl, 4-isopropyl-piperazin-1-yl, piperidin-1-yl,
piperidin-4-yl, morpholin-4-yl, 4,4-difluoro-piperidin-1-yl, 8-methyl-8-aza-
bicyclof3.2.1Joct-3-yl, pyridin-4-yl, 3-dimethylamino-piperidin-1-yl, 1-ethyl-
piperidin-4-yl, 4-amino-piperidin-1-yl, 4-(dimethylamino)-piperidin-1-yl,
4-(diethylaminomethyl}-piperidin-1-yl, p-trifluoromethylcarbonyl-phenyl,
1-benzyl-piperidin-4-yl, 4-benzyl-piperazin-1-yi, azetidin-1-yl,
1-(methoxycarbonylmethyl)-piperidin-4-yl, 1-(ethoxycarbonylmethyl)-



Rl denotes a
4- (2-oxo-1, 2, 4, 5-tetrahydrggl, 3- benzodi azepi n- 3-yi) - pi
perldln 1- yI

4- (2- oxo- 1, dlhydro 2H qui nazolin-3-yl)-piperidin-1-y

%lfjgt(lﬁi gr 4 @W?ar{?ogyln&etfyl -plgeraezran Aoyl !L-caTboxymethyl-
4 [@tﬁemho-dﬂryQ4ehd1rbobrwﬂethyletaper[aézr61 -yl, 4- methylsulphonyl-
i nol. | 1-y
+ e @054%195@?&'%'{%"@%&[' §rOHRY] pyr i mi di n-
3-yl)-piperidin-1

4- (2- oxo-1, 4-di hydro 2H t hi eno[3 2-d] pyrimdin-3-yl)-
pi Bedemtesa qurogen atom or, if Y' denotes a nitrogen atom, it may also

|§en08? qlrr’pfzfr Féc{rahé/dro 2-t hi a- 4, 6-di aza- azul en- 6-
y

4-(2-o0xo0-1, 2, 4, 5- tetrahydro t hi eno[ 3, 2-d] -1, 3-di azepi n

- 3-yl i peridin-1-y

4- i@%aa@t <E§ in eaah 5a$%dea¢lﬁca bydragem afam o g|dimethyiarainepi n

- 3- i peridin-1-yl or

4-%%%)?6]%1 4-di hydro-2Ht hi eno[ 2, 3-dj pyrim din-3-yl)-p

iperidln- 1-yl group, 226 while the above-nmentioned

monp- and bicyclic heterocycles may additionally be

o@%ﬁ iR @’?66 Cﬁﬁe@ﬁﬁo@éhﬁ@ﬁd%”@ B8 by a net hoxy

group, R2 denotes a phenyl methyl group or a C2_7-al kyl

group which may be substituted in the cu position by
whilg huaiteds, othetwise stdiéy,| ainthe aborveanetioneanliog grgmsm well

as\évur{glssfk&[]g@%%\/ﬁ‘ggg q&#ﬁ?\‘fbﬁ‘@ qgeégr ﬁ:}guc%mpryse 1to 7 carbon
at@ins%rﬁi ¥l 8 étPa.&élr @na% k¥braPkHéa QQdJ;ﬁe %bbvé)m@rmcﬁ@d
3-al kyl' group; R3 denotes the hydrogen atomor a
arem:aeucamdynetgroan@maﬁa grnpsReay additinealiybe marige, dit of ogen
tngﬁtc))srpt t%dmtgqy f?uhorfnheXhl%nne Hpodmlﬂgna?oms by cyano or hydroxy

groups and the substituents may be identical or different,

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

7. Compounds of general formula (l) according to claim 1, wherein
A denotes an oxygen atom, a cyanoimino or phenylsulphonylimino group,

X denotes an oxygen or sulphur atom, an imino group optionally substituted
by a Cy.s-alkyl group or a methylene group optionally substituted by a
Ci.g-alkyl group,

Y and Z independently of one another each denote a straight-chain or
branched C,s-alkyl group wherein each methylene group may be substituted
by up to 2 fluorine atoms and each methyl group may be substituted by up to
3 fluorine atoms,




7-di met hyl am nonet hyl - 1, 2, 4, 5-t et r ahydr o- 3- benzazepi n-
3-yl group or R2 and R3 toggther with the encl osed
nitrogen atom denote a group of general fornula (CR
9)g CR6Rc (CR R ). VK6K7 wherein Y' represents the
carbon atomor, if RS5 denotes a pair of free
electrons, it may also denote the nitrogen atom q
wéile the aibbvéfmmtimmedgmw grmmshogelabomthrtb@ cebentatoims to
u rs 0 or 227 and r Y1l deno es
whieh Blsrboutitfiay b aden o PRE anbiise BImingis 4: o dmembered
r@ﬁnotes the hydrogen atom a phenyl or pyrldlnyl group
ich may be substituted in each case by a fluorine,
chl orine or bronine aton1 by a

: Rg r(#?é}oﬁ% %Eﬂe nagw{ iﬂﬁﬁ §mt?] t o ox¥rf§%fq§ﬁqérocycllc

uget hyl - perhydro- 1, 4- dlazepln
1- nethyl pi peridin-4-yl, 1-ethy|-piperidin-4-y|,
pi perazin- 1-yl, 4-acetyl-piperazin-1-yl,

e S T T P

piperidin 1-yl, plperldln 4-yl, 4-norpholin-4-yl,
4,4-difluoro-1- erldlnl){ 8rreth|-
" contain a carbony group adjacent to a nitrogen atom

may additionally be substituted at a carbon atom by a phenyl group and

an olefinic doubte bond of one of the above-mentioned unsaturated
heterocycles may be fused to a phenyl, thienyl or quinoline ring,

while the phenyl groups contained in R' as well as benzo-fused
heterocycles in the carbon skeleton may additionally be mono-, di- or

trisubstituted by fluorine, chlorine, bromine or iodine atoms, by methyl, -

methoxy, nitro, difluoromethyl, trifluoromethyl, hydroxy, amino,
atkylamino, dialkylamino, acetylamino, acetyl, cyano, diflucromethoxy
or trifluoromethoxy grdups, while the substituents may be identical or
different, but are preferably unsubstituted or are monosubstituted by a

fluorine, chlorine or bromine atom or by a methyl or methoxy group,
R? denotes the hydrogen atom or

a phenylmethyl group or a C,.7-alkyl group which may be substituted in the o
position by a phenyl, pyridinyl, hydroxy, amino, alkylamino, dialkytamino,
alkoxycarbonyl, carboxy, aminocarbonyl, aminocarbonylamino, acetylamino,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl or {bis-(2-hydroxyethyl)lamino
group,



8-aza-bicyclo[3.2. 1] oct-3-yl, pyridin-4-yl,

3-di met hyl am no- pi peri di n- Lyyl,

1- et hyl - pi peridin-4-yl, 4-am no-piperidin-1-yl,
(di et hyl am no) - pi peridin- 1-yl,

(di et hyl am nonet hyl ) - pi peridin-1-yl,
trifluoronethyl carbonyl - phenyl,

vbite He phpe-mentioded hetedodyetiz groupisdagiienyl grops may
zetidin-1 -yl, . : . .

- ?ﬂ@ﬂﬂ'&@é&’ég BORET it PhArisulsiiieed d Hiecgrpon skeleton by

1- han il hdinRy-

4 SRS SRRHBETBRThRYT Joi B L et alkox,

1- difiubromyetbyihtrifiuopimethiytlihwdebxy| amino, Cqs-alkylamino, di-

o (e Tle. BebiEAiaprinbembabindind, phBRinenay,

demigiiefontet ¥Ry, RIGA0AT A1IRYI, ChL-aMd/HBiNeLES:-alkpl & ogen.
ato it my also denote a pair of free eleCtrons, R6
(bﬂ

andi-(Q7sralkidemingaCe s@dnd geoupstangr thgsnbslituantsrmay be

di ' roup and R8 and R9 in each case denote
th@ghgéééri%glgnﬁ%g?%m whi | e, unless otherw se stated, all

t he above-nenti oned al kyl groups as well as the al kyl
groups present within the other groups conprise 1 to 7
Rc geneles the oidrogen atem B@ Gr-e-alkyh8l%Rai n or br anched

_ and the above-nentioned aromatic and heteroaromatic

L) groups may additionally be nono-, di- or 228

' t rivkileothiel Qykadkybgréupimeiybe linketdo ianalion geouppreseat inR? or

or by cyano ar, hydrox r s and the substituents,
ey PBENY! @B YT ing: Prgberidh dhtand e irges g to which
di s} ar&8BEAS, f@ﬁﬁingaé SStotflﬁ{é‘r‘,?(S redQingThg fol | owi ng

| formul a I% accgr

conmpounds of ‘gener Ing to claim 1:

4
4
p
1
a
1

R? and R® together with the enclosed nitrogen atom denote a group of general
formula

5

R

(CRgRy),

‘ Y1
/{ / CRsR; \

N

"~ wherein

Y' denotes the carbon atom or, if R® denotes a pair of free electrons, it
may also denote the nitrogen atom,

g and r, if Y' denotes the carbon atom, represent the numbers 0 or 1 or

g and r, if Y' denotes the nitrogen atom, represent the numbers 1 or 2,



(1)
4-(2-o0xo0-1, 2, 4, 5- tetrahydrgfl 3-benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic
acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl - pi peri
di n-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-amde, (2)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi
peR?t demsted thee hydrogah atoracardafnr), alkylamino or dialkylamino

- (3, 4-di et hyl -benzyl)-2-[4-(4-net hyl - pi perazi n- 1-
yI@UHPperldln 1-yl]-2-oxo-ethyl }-anide, (3)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p
peridi ne-1- carboxylic

acordif [Y1 -does notidenble thbevitraden ol it-cerobsd a4, 4' - bi pi per
idi.nyl-1- yl)-2-0x0-ethyl]-amde, (4)
4~%§%QQBHT¥§%QW%Q?%Prahydro 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- carboxyllc

acid-[1-(3, 4-di ethyl -benzyl)-2-oxo0-2-(3,4,5,6-tetrahyd

r ca pheny, pyridinyber digizingl groupywhick ey e substidutegsp each

etr enzaodj az
p & 8%)|§(e é grghq,,%g[&ﬁneaor%%r%m]é a%oﬁl 'B afr"ﬁusponQetﬁy%a?bo%l,
aghéthlyRoriméthoiyrogs, i di nyI -1 -yl -1-(3, 4-di et hyl - benzyl
) - 2- 0x0- et hyl?, am de,
4-(2-o0xo0-1, 2, 4, 5- tetrahydro- 1, 3-benzodi azepi n- 3-yl ) - pi

p - -

R 4P dRsbdealy gow a8 b Tmeheres 09z er
i ptaizEcydoalkyygiouptdnd T-@rd-aemidefed azabicycloalkyl group,

4- (2- oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
car boxylic acid-

{1- (Jurfhe qh@tgwc} eb.gaemaeo@nﬁ : &@dnag%@%@%@s Argy!)

- pi per |n- oxo-eth
bound via a nltrogen or carbon atom

in the above-mentioned mono- and bicyclic heterocycles any
methylene group not directly bound to a nitrogen, oxygen or sulphur
atom may be substituted by one or two fluorine atoms,

the above-mentioned mono- and bicyclic heterocycles may be

substituted by a Cys-alkyl group, by a benzyl, Cs.-cycloalkylalkyl,

C,4-alkanoyl, di-(C_ ;-alkyl)}-amino or C, ;-alkylsulphonyl, by an

alkoxycarbonyl, alkoxycarbonylalkyl, carboxy or carboxyalkyl group,
R® denotes a hydrogen atom, a Cy.s-alkyl group or,

if Y' denotes a nitrogen atom, it may also denote a pair of free electrons,

R® and R?, which may be identical or different, in each case denote the

_hydrogen atom or a Cy.s-alkyl or di-(C1-alkyl)-amino group and




(8)
4- (2- oxo- 1, 4-di hydr o- 2H qui,pazol i n-3-yl ) - pi peri di ne- 1-

car boxylic acid-
{1-(3,4-diethyl-benzyl)-2-[4-(1-methyl -piperidin-4-yl)

A" oA whiefl kg peManEal ¥, arRRrAn feth case dgnoj the
pehydtogen Bomar laoRy4-alkylegodp] (R) - 1
- (3, 4-di et hyl - benzyl) - 2- (4- di net hyl am no- pi peri di n-
1-yl)-2-oxo0-ethyl]-amde, (10)

whilé &1 Jﬂéé’s éth%nﬁusé stt&ba at'méda"b(bvé MeRfSHERCIRA RRbipsSonthe - Akyl

peri di ne-1- car boxy
geoipg- qom)med (@t%aﬁw&ﬁybnﬁm@y@muas ogotain { 40 gearyaly atoms

afid Pty g biensPal e Bb Pt g 8% pbndBiyichR =sorpiic g
h@l@fé&bﬁ%‘llé?@l@ﬁ@ﬁ?&)ﬁld(‘ﬁitlonally be mono-, di- or trisubstituted b)(1 .

aci d 4-di et hyl - benzyl ) -2-[4-(4- et hyl -
flyerine, Iorme or bromine atoms by cyano or hydroxy groups and the

%@@@&t@nﬁ%é iddnREL! &f difrereil ] - 2- 0x0-ethyl }-am de,

4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n-3-yl ) - p|
peri di ne- 1- carbox lic
th@ctﬁutqnwﬁ qnwlozm@ﬁe@lﬁwermgsﬂ jrixtures theeqafand4hg salts
r.% peri di nyI 1-yl)-2-oxo0-ethyl]-am de, (13)
ther . / .
-oxo-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- carboxylic
gflcsgg%l%@ugd %f ger?era P&%u%eﬁ)zgéc)org‘ nbélio%%irrﬁe r\]Jalhlerginaza
Joct-3-yl)-piperazin-1-yl]-2-oxo-ethyl)-amde, (14)
4-(2-o0xo0-1, 2,4, 5- tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi
Apleniotisnan mxygﬂsrr sloxryla eyanoimino or phenylsulphonylimino group,
acid-[ (R -1-(3, 4-di et hyl - benzyl) - 2- oxo- 2- ( 4- pi per azi n-
1-yl- piperidin-1-yl )-ethyl]-am de, (15)
4- (3(@éﬁoﬂes%rﬂo@deﬁét@m(@thinﬁoPm%ﬂ%r@Qﬂiuﬁ ahay| ) - pi

peridi ne- 1-
Y and Z independently of one another each denote a straight-chain or
branched Ci4-alkyl group wherein each methylene group may be
substituted by up to 2 flucrine atoms and each methyl group may be

substituted by up to 3 fluorine atoms,

while the above-mentioned alkyl groups together with the carbon atoms to
which they are bound may be joined to one another, forming a 5- to 7-

membered ring,

R! denotes a 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-
yl, 4~(2-ox0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-yl, 4-(5-oxo-3-phenyi-
4,5-dihydro-1 ,2,4-triazol-1 -yl)-piperidin-1-yl, 4-(2-oxo-1,2-dihydro-imidazo[4 ,_5-
ciquinolin-3-yl)-piperidin-1-yl, 4-(2-oxo0-1,2-dihydro-4 H-thieno[3,4-d]pyrimidin-
3-yl)-piperidin-1-yl, 4-(2-oxo-1,4-dihydro-2H-thieno[3,2-d]pyrimidin-3-yl)-
piperidin-1-yl, 4-(5-oxo0-4,5,7,8-tetrahydro-2-thia-4,6-diaza-azulen-6-yl)-



g

car boxylic

acid-[(R) -2-[4-(4-acetyl -pi,perazin-1-yl)-piperidin-1-y
[1-2-(3,4- d iethyl- benzyl) 2- oxo-et hyl]-am de, (16)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

DR)%EIH%I ’P?{é hﬁ%ﬁi@f%ﬁéﬁ%ﬁbqhkﬁgﬁgé dJ11 3- dla zepin-3-yl)-
pibeyidin-P-yhdetZetxor |24 bitdEahydrdithieno[2,3-d]-1 3 dlazepln 3-yl)-
pff:iégai;qg ] 8%?‘229%1’ e 144 %If%/ldh Y GP thléﬂZO[é Bté]p?rfnqum-&ylf p|BeP Gin-

13@9 ik{R) 1- (3, 4-di et hyl - benzyl) - 2-[ 4- (1- net hyl - pi peri
-4-yl)-pi perazin- 1-yl]-2-oxo-ethyl}-am de, (18)
4-(2-oxo-1, 4- dlhydro 2H qui nazol i n-3-yl) - pi peri di ne-1-
car I C, ac i
{ (\%F‘?“i Q%aﬁo‘éﬁ QERGPnekmaney 25d Pievele H%‘leﬁ?/‘?yclﬁsdﬁ AP icAropn
- yé&el@ﬂoﬂerha bﬁdl'tloanIM be awdmguséthuﬂeh ya fthdxdSdroup,

- 0x0- 1, 2-di hydro-i m dazo[ 4, 5- c] qui nol i n-3-yl ) - pi pe
r|d|ne 1- carboxyllc

R Befalesg peindL) S s rBeYod ol R ey 58
sﬂba(t@ut@am ihe?@‘bo@ﬁbﬂtﬂy@bﬁéﬁyllaﬁmhﬁ @mrﬁmgmmékwhmﬂm

peri di ne-1- carboxylic

gegsipd- [ (R) - 2- [ 4- (4- cycl opr opyl net hyl - pi per azi n- 1-yl ) - pi
peri di n- S
1-yl]-1-(3, 4-di et hyl - benzyl ) - 2- oxo- et hyl ] -am de, (21)

- A-WhRionE éb&réﬂmmﬁcmedﬂrbhérkyl gRelPmayderstbstituded by-an ammo-

| perl di ne-1- carboxyli
ac ¢ oa-plial, fir-ac@kyiamm-ﬂw et 2y A (Gralky raminarGhsilipdr |
doyhy - piperazin-1-yl]-2-oxo-ethyl}-anmide, (22)
@5’ Bk’ 1. 4- di hydr o- 2+ t hi enof 3, 2- d] pyri mi di n-3-yi)-p
| peri di ne- 1-

R® denotes the hydrogen atom or a Cs-alkyl group,

‘R?and R’ together with the nitrogen atom to which they are bound denote a

7-dimethylaminomethyl-1,2,4,5-tetrahydro-3-benzazepin-3-yl group or

R? and R’ together with the enclosed nitrogen atom denote a group of general

formula
| R®
 (CRR),
4 S
[ ermy T R
| N CR:R; (1)
wherein

Y’ represents the carbon atom or, if R® denotes a pair of free electrons, it




car boxylic

acid-{(R)-1-(3, 4-diethyl - g@yl)-Z-[4-(1-nethyI-pipeH
di n-4-yl) - plpera2|n 1-yl]-2-oxo0-ethyl}-am de, (23)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

pe@ag a%% @ﬁ?@%@qﬁ%ﬂ@‘éa%&rﬂ [((Rzl rlJyr rolidin-I-yl-

pi perl din-1-yi)-ethyl]-am de, (24)

X0-4,5, 7, 8-tetrahydro- 2-thi a-4, 6-di az |l e
y|qagg|5e|f deﬁ@oqes teg,cg@gﬂ atem, represent the num ers%)or or
aci d-{(R)-1-(3, 4-di et hyl - benzyl)-2-[4-(1-nethyl - pi peri
di n-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-amde, 231
(Z@}and r, if Y! denotes the nitrogen atom, represent the numbers 1 or 2,

4-(2-0x0-1,2,4,5-tetrahydro-thieno[ 3, 2-d] -1, 3-di azepin
-3-yl) - piperidine- 1-carboxylic

aCRﬂdéﬁé%bslhéﬁ &o@éﬁta'ﬁbih benzyl) - 2- [ 4- (1- met hyl - pi peri
di n- 4- )-plpera2|n 1-yl]-2-oxo-ethyl }-anide, (26)
4-(2- oxo 1,2,4,5-tetrahydro-thieno[ 2, 3-d] -1, 3-di azepi n

35 Wbl PSS ol BRI e substited in gy pass hu
di fluctiney Ehiofh® ©F BAdmink-atdi; By gnﬁﬁmrbme}th;a@arﬁ@nyt( géthyl or
4- (2- oxo-1, 4-di hydr o- 2H-th|eno[2 d] py(m di n- 3-yl) - pi

peMEHIoNE QIoUR ar boxy! i ¢

acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1- et hyl - pi peri
di n-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-am de, (28)
4-4 dintethylamindgl, dT:eth?IEarmha dserhyidrd-duepirediydzepmathd-parygro-

peridjne-1- carb

acl-f=digzepintI 3, trmﬁtaylrwpermrﬂyyl) 1-stpipipgddipriryl piRssaEn-
e e o
pet-yid drathyll-piperazin-1-yl, 4—zsopropyl piperazin-1-yl, piperidin-1-yl,
piperidin-4-yl, morpholin-4-yl, 4,4-difluoro-piperidin-1-yl, 8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl, pyridin-4-yl, 3-dimethylamino-piperidin-1-yl, 1-ethyl-
' piperidin-4-yl, 4-amino-piperidin-1-yl, 4-(dimethylamino)-piperidin-1-yl,
4-(diethylaminomethyl}-piperidin-1-yl, p-triflucromethylcarbonyl-phenyl,
1-benzyl-piperidin-4-yi, 4-benzyl-piperazin-1-yl, azetidin-1-yl,
1-(methoxycarbonylmethyl)-piperidin-4-yl, 1-(ethoxycarbonyimethyi)-
piperidin-4-yl, 4-(ethoxycarbonylmethyl)-piperazin-1 -yl, 1-carboxymethyl-
piperidin-4-yl, 4-carboxymethyl-piperazin-1-yl, 4-methylsulphonyl-
piperazin-1-yi or 4-methyl-piperazin-1-yl group,

R® denotes a hydrogen atom or, if Y! denotes a nitrogen atom, it may also

denote a pair of free electrons,

R® and R’ in each case denote a hydrogen atom or a dimethylamino
group and

R®and R? in each case denote the hydrogen atom,




car boxylic

acid-{(R-1-(3, 4-di et hyl -bgpzyl ) -2-[ 4- (4-isopropyl -pi p
erazin-1- yl)-piperidin-1-yl]-2-oxo-ethyl}-am de, (30)
4-(2-oxo0-1, 2,4, 5-tetrahydro-I, 3-benzodi azepi n-3-yl ) - pi

VR 1055 dyebASE bl ot g e mentoned ] gpupe 3 L.
ag ﬂ}éz)aﬂéSA gmtfpsqirbsér]ttvamﬁm gqe cbt?é%gl}')oups cocla_mpnse_ 1 t037 clagbon_

0X0- tetra - be i azepi n- 3:yl ).~ pi
ap@ps, ang may. bebgt',r@g%q:hqfn ﬁg [Jgpr[cbgg_qngztge above-mentionet P

agfrﬁ%ﬁkfﬁicﬁﬁ%%ﬁ}_@@%hygﬁu ﬁ@g?é?ég@ﬁéﬂﬁbé Tond-; di- or
tr&ub%tutemi Hy fuetire, chloriabyotboerhing-aienscti tyzeysine-@-hydyoxyi

R rerne s paleaismy peitenive] ooiRiss. (3, 4.5, 6-tet
ahydro- 2H 4,4 -bi pyridinyl-I -yl)-ethyl]-am de, (33)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

tl’peemmtinmers Abe chm{@'@amera and the salts thereof.
acid-[(R) - 1 (3, 4-diethyl-benzyl)-2-(4,4-difluoro-1,4'-
bi pi peri i nyl-1'-yi)-2-oxo-ethyl]-am de, (34)

94- (ZCQ#@rohnaséf Eelﬁ@’el fAIMrr0(laceopding ad ické@pl, iwtikriin) - pi
peridi ne-1- carboxylic -
aci d- [(R) 1- (3, 4-di et hyl -benzyl)-2-(4-norpholin-4-yl-p

Aszé?'? 0X0- ?}(@éﬂ%t%{r?? %%&%ﬁéh@b% RZ(Oglsazepl n-3-yl) - pi

perldlne 1- carboxylic

aC|d- -1- (3, 4-di ethyl -benzy 2- yl - pi perid
Q%n@l%ﬁ ? OXYYRIT 2P 2L iinQ ot Bb@ég “I'%/QEQ%'HJQ (36)
4-(2-oxo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

peri di ne- 1-
Y and Z independently of one another each denote a methyl or ethyl group

wherein each methylene group may be substituted by up to 2 fluorine atoms
and the methyl group may be substituted by up to 3 fluorine atoms,

while the above-mentioned methyl and ethyl groups together with the
carbon atoms to which they are bound may be joined to one another,

forming a 5- to 8-membered ring,

R’ denotes a 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-
yl, 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl, 4-(5-oxo-3-phenyl-
4,5-dihydro-1,2,4-triazol-1-yl}-piperidin-1-yl, 4-(2-oxo-1,2-dihydro-imidazo[4,5-
c]quinolin-3-yl)-piperidin-1-yl, 4-(2-oxo-1,2-dihydro-4 H-thieno[3,4-d]pyrimidin-
3-yl)-piperidin-1-yl, 4-(2-0xo-1 ,4-dihydro-2H-thieno[3,2-d]pyrimidin-3-yl)-
piperidin-1-yl, 4-(5-ox0-4,5,7,8-tetrahydro-2-thia-4,6-diaza-azulen-6-yl)-
piperidin-1-yl, 4-(2-ox0-1,2,4,5-tetrahydro-thieno[3,2-d}-1,3-diazepin-3-yl)-
piperidin-1-yl, 4-(2-ox0-1,2,4,5-tetrahydro-thieno[2,3-d]-1,3-diazepin-3-yi)-
piperidin-1-yl or 4-(2-oxo-1,4-dihydro-2H-thieno[2, 3-d]pyrimidin-3-yi)-piperidin-
1-y group, '




car boxylic
acid-[(R)-2-(4-diethylaningﬂpthyl-piperidin-l-yl)-l-(3
,4- d iethyl -benzyl)-2-oxo-ethyl]-am de, (37)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p

Paliyft B8 dio Rt impng- and bicygic heterocydles may

di additionally Helméhdsuistinded i thel caZborx skedetoyl By ametdeoxy

(38

4-Q')9U8xo- 1,2, 4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

peridi ne-1- carboxylic

acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[ 3-(4-net hyl - pi pera
RZ dendtes y phemimeitiiyhgioup\ar - @z paliykgroybwhich day He39)
m@gﬁﬁﬁ%&l t%l’_ezcé gpglgggsfb&%h t?ernojl,lér%i_ng?gﬁ(?/%n%ﬁg or Hfaﬁ(ﬂé%fn%‘
grﬁﬁl d-[(R)-1-(3, 4-di et hyl - benzyl) - 2- oxo- 2- ( 3- pi peri di n-

I -91 - azetidin-1-yl)-ethyl]-am de, (40)

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

peridi ne-1- carboxyli .

b Sviile R, o menibaed phend argvy MRy SbRBBI VAN di n

‘ ' o\ ) B il ) el

PR N S s A R e

peeidallg-groupadoxyl i ¢

acid-[ (R)-2-(3-diethylam no-azetidin-1-yl)-1-(3, 4-diet

hyl - benzyl)-2-oxo-ethyl]-am de, 233 (42) _
R¥dérotex thelhydrbgen edrh @la}actwg-élkgr@@né,odl azepi n-3-yl) - pi

peridine-1-"carboxylic acid-((R-1

- (3, 4-di et hyl -benzyl)-2-o0ox0-2-{4-[4-(2,2,2-trifluoro-

RES R B e MR SRl S by B Bt

7-dienettylamidemethyi-1,2,4,5-tetrahydro-3-benzazepin-3-yl group or

R?and R® together with the enclosed nitrogen atom denote a group of general

formula
R
/3‘\ / (C@‘)’LGRT"’ "
Nk(CRBRg)r\CR{ § an
wherein

Y represents the carbon atom or, if R® denotes a pair of free electrons, it

may also denote the nitrogen atom,

gand r, if Y' denotes the carbon atom, represent the numbers Oor1or




R

B RMneRA 59”0@ og%r%a"mtmQw@aWypsonﬁwcarb&na ﬁ@ﬁth}s'wr'

carboxylic acid-[(R) -1

-(3, 4-di ethyl-benzyl)-2-ox3; (4-pi pe(din-4-yl -

pi perazin-1-yl)-ethyl]-am dé, (44)

4-(2-0x0-1, 2, 4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

1
D Cf@% o Yo ivogmn alomPREsRRBS INRRYS L e
t hyl - phenyl )-ethyl]-am de, (45)
4 2- 0X0- 1, 2 5-t et rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
dienetes.thg &W Q&G)‘i’ﬂl gtom,

aC| d-[ (R)-1-(5-am no- pentyl carbanoyl)-2-(3, 4-di et hyl -
phenyl )-ethyl]-am de, (46)

ebhrenp}dr pajn@;rﬁfl gaiupamyldh ondy Be sabstiliedZe anh Sage byE

i di ne-

enyletho am de, (47)
4-(2- ox)glqﬁézb4 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

peri di ne- 1- carboxyllc

S%M%@VW& é‘,?ﬁy %P E?ﬁ%dﬁrg ?ﬁ%é'" TR &Ry Serhydro-

4- § &~ @ié.@eﬁmzla-ﬁh 5 m%yaﬁbéﬁ@mlﬁr hestradiipeaih D-G; piperddin-

peri di ne-1- carboxy

ac1 o4 ayetzt-ipmer(amnﬁmhw cyslppiopyimethylynipergiifeiyHinymoligin-
1 18 DRy g SRR RS Y G- am

i dp|pe(|éi91)4 yI 4- morphohn-4-yl 4,4- dlﬂuoro-1 -piperidin-1-yl, 8-methy|-

é - 0X0-1 5-tetrahy dr o- - benzodi azepi n- 3-yl ) - pi
pe 19@5@(:)1&!0[3% HeglyPivh pyndln-4-yl 3 -dimethylamino-piperidini-1-yl,

f"f’.' $ub Bl i alhATEhIG pRicREI-f AR5 pietidh-
8- 1.g1, rafuiethglanapdrbthlybrpiBendinet-Ply p)trifidrgirktaiiatbonPa4
-Rekol-benzvkRinercin-Ant-Ben2 Y- eRraaEr vk BAUANTT YL pi
Pey (el tarbonylmethyl)-piperidin-4-yl, 1-(ethoxycarbonylmethyl)-
piperidin-4-yi, 4-(ethoxycarbonylmethyl)-piperazin-1-yl, 1-carboxymethyl-

piperidin-4-yl, 4-carboxymethyl-piperazin-1-yl, 4-methylsulphonyl-
. piperazin-1-yl or 4-methyl-piperazin-1-yl group,

R°® denotes a hydrogen atom or, if Y' denotes a nitrogen atom, it may also

denote a pair of free electrons,

R® and R’ in each case denote a hydrogen atom or a dimethylamino
- group and

R®and R® in each case denote the hydrogen atom,

while, unless otherwise stated, all the above-mentioned alkyl groups as well

as the alkyl groups present within the other groups comprise 1 to 7 carbon

atoms and may be straight-chain or branched and the above-mentioned

aromatic and heteroaromatic groups may additionally be mono-, di- or



car boxylic

acid-[(R)-2-[4-(1-benzyl - p|29§r|d|n 4-yl)-pi perazin-1-y
I ]-2-oxo-

1-(5, 6, 7, 8-tetrahydro-napht hal en-2-yl net hyl ) -et hyl ] - am

s by g, colo KOTSRS BT 2 YO
gRSUigsHritEthle sub@ﬁﬂubﬂt@/ﬂnta? be identical or different,
aC|d[(R) 2-[4-(4-benzyl - pi perazin-1-yl)-piperidin-1-y

- 2- OXO-

ttﬂedééar?@@esist&5§@P¥&ﬁ8rs%§§]@tﬂ@re%fy' methyl) -ethyl]-am

4-(2-oxo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

er| car boxyl i . .

ci g4 b@%llozvu&g( gowp)égné§ Sggﬁerée;rﬁl f@rrg)plap@)p%chfqilﬂg io 9|ajrp|1_:
(56 - tetra hydro-naphtha | en-2-yl

msthyl) eth yl]-am de,

(8 (244xoxty b2, &etahydlwd333ben23)dwem’dse§dbptpandm§e+1) pi

peri d

-¥Y1) piberdzn-9- ﬁ]-@-nxbfétﬁﬂ}s-hu-ﬁhég- napht ha | en- 2-yl
met hyl ) - et hyl']-am de, 154)
4 (2 oxo- |, 2-di hydr o-i m dazol[ 4, 5- c] qui nol i n-3-yl ) - pi pe

[
Dot RS2 Clelvrgn 1 A el i
yI | céthexgic émd-’éﬂqer(B 4- dieth -benzyl)-2-[4-(4-methyl- plperazm -1-
8- tetrahydro napht hal en-2-yl met hyl') - et hyl ] - am de, (55)
4- ( Vbripetdin- Yﬁﬂ)‘%oﬁﬂ%@}a%rﬁ[@ﬁ c] qui nol i n-3-yl ) - pi pe
ridine-1- carboxylic
~acid-[(R) -2-[4-(4-Dbenzyl -pi perazin-1-yl)-piperidin-1-y
(3)] - 24-2-0x0-1,2,4,5- tetrahydro~1 3- benzoduazepln -3- yI-) plpend:ne -1-
}désce(rg@;ﬁlcta%cg? ‘39 Elodlgt%epltagna}zy %‘I “met PX 4 blplph nd][ny‘?q1

4- (zylPﬁfbxé &hg]lléy,%@ I m dazo[ 4, 5-c] qui nol i n-3-yl) -pi pe

ridine-1- car xy I C
ac:ld[(R) 2- 0xo0- 2- ( 4- plpera2|n1yl pi peridin-|

-(4))y %i}f-%)sggl] %é% keté%h any. ﬁir & gr?zd%%z%%irll n_l)zfa%len havt.
4- ( ScexydicRIeIY (344511@thpwl=5r&y[)ﬂz Bxdt (3, ABE-tetranldird2 -

eri di ne- I- car boxy

aci &ﬁf@ywipﬂt‘yl)rﬁihmraﬂmq;erl di n-4-yl ) - pi perazi n-1-y
l]-2-0xo0-1-(5,6

(5) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[2-1,4"-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-oxo-
ethyl]-amide,

(6)  4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{1-(3,4-diethyl-benzyi)-2-ox0-2-(4-pyridin-4-yl-piperazin-
1-yl)-ethyl}l-amide,

- {7)  4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{1-(3,4-diethyl-benzyl)-2-{4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-2-
oxo-ethyl}-amide,

et warbgiis SIS mlistoyk bengyDia-14s( Lsmathylrpiperidin-4-y1)-



tetra hydro-napht hal en-2-yl nethyl)-ethyl]-am de, 235

(58)

4- (5- oxo- 3- phenyl - 4, 5-di hya%go- [1,2,4]triazol-1-yl)-pip

eri di ne-1-carboxylic

acid-[(R)-2-[4-(4-benzyl - pi perazin-1-yl)-piperidin-1-y

]-2-o0x0-1-(5,6,7,8- tetrahydro-naphtha | en-2-yl

BTEt h4L|(2~bxgt1h414d]hy@mQH— qib&2olin-3-yl)-piperidine-1-carboxylic acid-
0xo0- 3- phenyl -

er| omr@ %d@&lﬁ)ﬂ@gy‘wIQZ [4- (qyr%{at?ly[ %l’p%:’ndgnt trl-ly Zp%eraz%l ? -yﬁlzD
aci ){#_gt)hyé £h@e2- (4- pi perazin-1-yl-piperidin-1-yl)-1-
(5 6, trahydro- napht hal en- 2- yl et hyl
et hyl ] -am de, (60)
eﬁ) G5 Bxa ARty BRLL B riazepn- - b BRdiné Y
( 28 Micadid- Rﬂ)ﬂt{(ﬁmi@’tﬁ&l%éﬁz?ﬁ@zﬁdﬁlﬁ@ﬁwﬁnﬁd‘bﬂmndm-

i peri1 di ne-1-carboxyl at e
4- ( 2-gha- QXQ-eﬂ”nﬂ-EII'BIdEahydro 1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic _
acid-[ (R -1-(3, 4-di et hyl -benzyl)-2-(7-di met hyl am nomnet

(1*0))' 2 -0x0-1,2,4,5- tetrahydro -1,3-benzodiazepin-3-yl)-piperidine-1-

, 2, 4 tetraal ro-3-b enzazep| n-3-yl)-2-o0xo-ethyl]-am
de qax;l;ggwxyllc acid-[(R)-1-(3,4-diethyl-benzyi)-2-0xo-2-(4-perhydro-azepin-
4- ( 0- 1, 3- benzodi azepi n- 3-yl ) - pi
per F{j?ﬁ&p %ngcaTr ggfﬁflﬁ%m
aci d- [(R) 2 (4 azetidin-1-yl-piperidin-1-yl)-1-(3,4-di
et hy| - ).- 2- OX -ethﬁ]-am'd_e, E}GS% o

(14) (A &&exq-h%%tqtr@hwgm PReNze0izept YHeRIPAIE0G1 Ty - pi

I -
et s - RRE 4 gty benay244-(mefhy-pefydroct 4
diazepihy1-y )—pbperldirhjw]]—?auxcdethy@eai)ndet hyl
[1' -((R)-3-(3, 4-di et hyl -phenyl)-2-{[4-(2-0x0-1,2,4,5-t
et rahydro-1, 3-
(mwmgb -8%611 24 F5-Mirahpae! BdbeHrodidzpRrABYA ) pip&lidigé-1Rr op

I on
Carboxyllc acid-[(R)-1-(3,4-diethyl-benzyl)-2-(1"-methyl-4,4'-
bipiperidinyl-1-yl)-2-oxo-ethyl]-amide,

(13) 4-{2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{{R)-1-(3,4-diethyl-benzyl}-2-[4-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-piperazin-1-yl}-2-oxo-ethyl}-amide,

(14) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid{(R)-1-(3,4-diethyl-benzyl}-2-ox0-2-(4-piperazin-1-yl-
piperidin-1-yl)-ethyl}-amide,

(15) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-{(R)-2-[4-(4-acetyl-piperazin-1-yl)-piperidin-1-yl]-1-(3,4-

diethyl-benzyl)-2-oxo-ethyl]-amide,

(16) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-



[4,4" ] Dbipiperidinyl-1-yl]-acetate, (65) ethyl
{4-11-((R)-3-(3, 4-di et hyl - B;benyl) 2-{[4-(2-0x0-1,2,4,5
-t et rahydr o-

1, 3- benzod| azepi n-3-yl)-pi peridi ne-1-carbonyl ] -am no}-
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AT THG i SN BT AOR et ob T Borhg 116G bhxtic
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- car bon ani no} - propi onyl ) - pi peri
4- y|‘]-yB12p@fca@1hyl}rarvlri}e acetic acid, (68) ethyl
(4-[1-((R)-3-(3, 4-di et hyl - phenyl)-2-{[4-(2-oxo-1
, 2-di hydr o-
(tayi ;Jlawbﬁpa-,&-fuﬂwerFﬂqlaﬂaiO[inHB-gB¥pimbﬁuﬁraé4 a@r it lacidn
i no i.onyl ) - L . .
ot pe R Hed Gelhvpbpardrria{1ynetsaipsian4 dbpireragin-1vi-
[1' -4 b%ieﬁi_ﬁﬁaﬁidg,et hyl - phenyl ) - 2- {[ 4- ( 2- oxo0- 1, 2-di hyd
|r?n dazo[ 4, 5-c] qui nol i n-3-yi)-pi peridi ne 1-carbonyl]-am
2990}4 ?i 090 c%ng d?hyd[ irrAflszo[QfI g]rqlwdnlorlllx 3-yl) p¥|:;<grtdance(2 _a te,
{4- [éarﬁ&?uc%c(&gﬁ)ﬂll @tmletwl%ﬂz}/g)zz -fakA- rhatrﬁmgrpbriarrdulw-
ydr o-i m dazo inolin pi peri di ne- |
carﬂJD@fy’t\lZ]ﬂ'W]f%chpreg‘M}oamlo)% pi peridin-4-yl]-
pi perazin-1 -yl}-acetic acid, (71)
[1'-((R)-3-(3, 4-di et hyl - phenyl) 2-{[4-(2-oxo-|
(20%- 4- twdk@ﬂlmm‘txbﬁy&o £ Bherreldidrepink 8yt pipeidinete- |

- carbonyl ] - am o}? nyl ) -
carboxylic acid-i(R)-2- [4 (4 cyclopropylmethyl-plperazm 1-yl}-piperidin-

1-yi]-1-(3,4-diethyl-benzyl)-2-oxo-ethyl]-amide,

(21) 4-(2-oxo-1,2-dihydro-4H-thienol3,4-d]pyrimidin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-~(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl}-2-oxo-ethyl}-amide,

(22) 4-(2-oxo-1,4-dihydro-2H-thieno[3,2-d]pyrimidin-3-yt)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide,

(23) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-ox0-2-(4-pyrrolidin-1-yl-
piperidin-1-yl)-ethyl]-amide,

(24) 4-(5-oxo0-4,5,7,8-tetrahydro-2-thia-4,6-diaza-azulen-6-yi)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide,




[4,4" ] bipiperidinyl-1 -yl]-acetic acid, (72)

4- (2- oxo-1, 2-di hydro- |n1dazo{4 5- c]qU|noI|n 3-yl) - pipe
ridine-l- carboxylic
acid-{(R)-1-(3, 4-di et hyl - benzyl )-2-[4-(4-net hyl - pi pera
zin-1- yl)-piperidin-1-yl]-2-oxo-ethyl}-amde, (73)
N-[1-{(R-I-(3, 4-diethyl-benzyl)-2-[4-(1-nethyl-piperi
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cyanylblﬂlptt%railﬁfa)-yl] -2-oxo-ethyl}-amide,
N[1-[(R-2-[1,4" ] bipiperidinyl-1-yl-1-(3,4-diethyl-b
enzyl ) - 2- oxo- :
(%fz)g%%l-g?lad}}gllg,%:cﬁﬁy‘o(rt?-z‘?%‘-m&nﬁzféuérpyﬁrhrm—éoknppibeﬁam%nﬁod'
pi peca'lr'bbnylib 3did-{ (Rt ™3, Z)digthydeereyl) e frétmmethy{phggridin-4-yl)-
[14[ (1@%8}@%@ zy?]ré o&gyethgl}-amldez (3, 4-di net hyl - benzyl) - 4-
~di hydr o- 2H qui nazol i.n-3-yl ) -pi peridin-1-yl]-butan-1, 4-
di one, (77)
(28)( 3442-wixoet, Ayh S-tatrahydyo-N . 3-benzastiarepin-3-yi)-pipepdiperi-di n

3 2R S SRR ety psna e R piperazin-1-1)-
yl 1 pibefidin-= 11¥|+2d¢>mﬂéth 7a‘31‘md L
(3, 4-di net benzyl') - [4 (1- et hyl - pi peri di n-4-yl)
plpera2|n | - yI] 4-

(z[q‘}] (£: 19?)6%]1 ,§,4d5 @f%h%df@@%b@ﬁio%éiépﬁx é';)l) PbBAGIEL- 1-
2- _(&a%dxy’uetéoydl-{(rﬁamz{ﬂ J-diethd-ehayit 2 {A4-(ispprapyi-pidergtin-1-
P ﬁ; Ipldpleprdl}] ¥ )/]]-2 -oxo-ethyl}-amide,

(30) 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-1,4'-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-
oxo-ethyll-amide,

(31) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-ox0-2-(4-pyridin-4-yl-
piperazin-1-yl)-ethyl}-amide,

(32) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyi)-2-ox0-2-(3,4,5,6-tetrahydro-

2H-4,4'-bipyridinyl-1-yl}-ethyl]-amide,

(33) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1~




[ 4- (2- ox0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri din- 1-
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4- (2- oxo- 1, 4-di hydr.o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
car boxylic acid-
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eridin
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fir (@%}ddﬁ” at T2 op e -anide, 1. et hyl - pi peri di n-4-yi
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-1-yl)-2-0ox0- eth , (86)
2 (3d|ethyl benwl)—ﬁﬂnxx)yetylyll-a[mde( 4- et hyl - pi perazin-1-yl) -
pi peridin-1-yl]-4-[4-
(2-oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl )-pi peri di n-1-yl ]
(3 ut aY2-bx4-192 @B tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid-{(R)-1-(3,4-diethyl-benzyi)-2-[4-(1-methyl-piperidin-4-yl)-
[1,4]diazepan-1-yl]-2-oxo-ethyl}-amide,

(38) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[3-{(4-methyl-piperazin-1-
yl)-azetidin-1-yl]-2-oxo-ethyi}-amide,

(39) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-ox0-2-(3-piperidin-1-yl-
azetidin-1-yi)-ethyij-amide,

(40) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-
~ carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(3-pyrrolidin-1-yl-
azetidin-1-yl)-ethyl]-amide, ‘

(41)  4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[{R)-2-(3-diethylamino-azetidin-1-yl)-1-(3,4-diethyi-
benzyl)-2-oxo-ethyl]-amide,
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dr o- napht hal en- 2- yl net hyl ) - but an- 1, 4- di one, (93)

1-(1' -methyl -[4,4" ] bipiperidinyl-1-yl)-4-[4-(2-0x0-1,4
(49 hydi’ﬂw@H’r 2,4, 5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

aprardic sty %ﬁ%%%‘%%sﬁtykaﬁb%mﬁﬁ @9&% A e
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-yl )Céi‘bbﬁyl(c:?a@wpfﬁ)r14-(4-ammo-butylcarbamoyl)-Z (3 4-diethyl- phenyl)-
ethyl]-amide,

(47} 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-(3,4-diethyl-phenyl)-1-(5-methylamino-
pentylcarbamoyl)-ethyl]-amide,

(48) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-[(R)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yt]-2-oxo-

1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide,

(49) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-

carboxylic acid-{(R)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-0x0-

1-(6,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide,




di hydr o- 2+ qui nazol i n-3-yl ) - pi peri di n-1-yl ] - but an- 1, 4-
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dle l.- benzyl ).- 2- oxo=2- (.4- pi perazi n-1-yl -p
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 PREERAE S Rhodn- (X efhiBlperidin-4.y1-piperazing -yl 2-oxo-

1 -(5,6,7,8-tetrahydro-naphthalen-2-ylimethyl)-ethyl}-amide,

(55) 4-(2-oxo-1,2-dihydro-imidazo[4,5-clquinolin-3-yl)-piperidine-1-
- carboxylic acid-{(R)-2-[4-(4-benzyl-piperazin-1-yl)-piperidin-1-yl]-2-oxo-
1-(5,8,7,8-tetrahydro-naphthalen-2-ylmethyi)-ethyl]-amide,

(66) 4-(2-oxo-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl}-piperidine-1-
carboxylic acid-{(R)-2-oxo-2-(4-piperazin-1-yl-piperidin-1-yl)-1-(5,6,7,8-
tetrahydro-naphthalen-2-yimethyl)-ethyl]-amide, '

(57) | 4-(5-ox0-3-phenyl-4,5-dihydro-[1,2,4]triazol-1-yl)-piperidine-1-carboxylic
acid-[(R)-2-[4-(1-methyl-piperidin-4-yl}-piperazin-1-yl]-2-oxo-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyl}-ethyl]-amide,




pi peridine-1-carboxylate, (103)
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(62) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-[(R)-2-(4-azetidin-1-yl-piperidin-1-yl)-1-(3,4-diethyl-
benzyl)-2-oxo-ethyl]-amide,

(63) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-(3-azepan-1-yl-azetidin-1-yl)-1-(3,4-diethyl-
benzyi)-2-oxo-ethyl]-amide,

| (64) ethyl [1'<((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionyl)-
[4,4'|bipiperidinyl-1-yl]-acetate,

(65) ethyl {4-[1-((R)—3-(3,4-diethyl-pheny!)-2-'{[4-(2-oxo-1 ,2,4,5-tetrahydro- -
1,3-benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionyl)-
piperidin-4-ylj-piperazin-1-yl}-acetate,
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(6%)( ZEtBX|d4][1 2((51) @ (@&@‘QWHPBQ']YU#‘K{@H%%% epAydy ) - pj
ggir 'ﬁ‘tﬂ{%o}% 5‘(:@52%6%11 Bé{l) R iperidine-1- -ca boTyIJ gmA{ncC)} rtoRaner

nzy| pip&ridindeyid-piperdziatiryeacdtats)
4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
car boxylic acid-

ebz [émgll rpi bﬁ Rg—@e(?ﬂ ﬂum%»}ahewné -8 (Fosb b tlydhenzy! ) - 2

X0-e¢e
(9 mq&om 5r@qubhméfyi)ypblpet1dloe~Lmbbpyl]-&nﬂno}ﬁnrppmwl)d

i nyl
Io% [&]dﬂ%g}%er{cﬁ@y hvhﬁﬁe@te\% benzodi azepi n- 3-yl ) -piperid

in-1- yI] but an- 1, 4-di one (117)
g |perd %/ ¥ 4-di et hyl - benzyl) -4
(79) 4 {(111 d{q‘@)-@-(g Aadisthyi-phenyl)-24{[4- (2-oxo -1,2-dihydro- tmldazo[4 5-

ot ﬁBﬁ’n Sty Bﬁgﬁé’%%%ﬂnﬁ%lﬂm&' BRbpidtyfy-iphidin 24y-

plperazm -1 yI} -acetic acid,

(71} [1'((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-ox0-1,2-dihydro-imidazo4,5-
clquinolin-3-yl)-piperidine-1-carbonyl}-amino}-propionyl)-
[4,4'bipiperidinyl-1-yl]-acetic acid,

(72) 4-(2-oxo-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-
carboxylic acid{{R)-1-(3,4-diethyl-benzyl)-2-{4-(4-methyl-piperazin-1-
yl)-piperidin-1-yl]-2-oxo-ethyl}-amide,

(73)  N-[14{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-
1-yl]-2-oxo-ethylamino}-1-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yt)-piperidin-1-yi]-meth-(Z)-ylidene]-cyanamide,




(118)

4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic 237
acid-{(R)-1-(4-ethyl-3-trifluoronethyl-benzyl)-2-[4-(4

740 e AR 4 e 2 A-{A-mesb inaggi: e
242 A. %}@)oxo ethyiammo} -A-[4- 2—0x0 1,2,4,5-tetrahydro-1,3-
4- (2-0x%0-1, etrady 1, 3-benzodi azepi n- 3-yl ) -
per ﬁgﬂmd@zep@r%rybhmpeﬂ n-1- yl] -meth- -(Z)-ylidene]-cyanamide,
acid-{(R)-1-(4-ethyl-3-trifluoronethyl-benzyl)-2-[4-(1
- et hyl -
(Trsgpelw[ﬂ[oﬁ)@ -y, 3 Tombipen @Ay 34-u L3, L axeyl-eehzyl}-2amiode,

- 4- (@)tbsdannmﬂ -l4s(2-exq-ArRd bdetrabydrent-ddienzedipredingd-ylpi

ol b R deneEnamideny 1 - benzyl ) - 2- (1 -m
ethyl - 4,4 -bipiperidinyl-1 -yl)-2-oxo-ethyl]-am de,
21
(757 ¢ -8 bipiperidinyk Lk 2net-gimetbybRanzylr e 3-peavih - pi

pergﬁ?ﬁgybﬁ@rnaggm -pigerdin-{-vil-butan-3.4-dione, 5 ¢ri+

| uor onet hyl - benzyl) - 2-oxo-et hyl ] - am de (122)

(Tét‘sr e B A iyt ARG %45 Bko-
acl o o b i SSPDEMILL B ok <11y

trifluoronet hyl - benzyl') - 2- oxo- et hyl ] - ami de,
4 (2 oxo-1,2,4,5-tetrahydro- 1 3- benzodi azepi n- 3- yI) pi

7B 5 Al FretaeFl B b TPl PashbPoron vl pimpgesigr viv4-
IO' P j"r*’izld?col‘r Yldihyire-2H- dumaioliH-B =yB)- @ip@n@ihhwl}-bemrﬂe A-

( IN&- 1, 2, 4, 5-t et rahydr o- 1, 3- benzodi azepi n- 3- yI) pi
peri di ne- 1- carboxyllc
acid-{(R-1-(3-ethyl-4-trifluoronethyl-benzyl)-2-[4-(1

(79)reth(a,4- d|methyl benzyl)-1-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-4-
Pi pe) |(£| ono41 X d) h)}%lrg 621-73l ébi%é%él}/rl-ls-—y%) &égnc‘i%i‘%{/&-bﬁ{‘én‘?? 4-

dione,

(80) 2-(3,4-dimethyl-benzyl)-1-[4-(4-ethyl-piperazin-1-yl)-piperidin-1 -yl]-4-[4-
(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(81) 2-(3,4-dimethyl-benzyl)-1-[4-(4-isopropyl-piperazin-1-yt)-piperidin-1-yl}-
4-[4-(2-oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-
dione,

(82) 2-(3,4-dimethyl-benzyl)-1-[4-(4-methanesulphonyl-piperazin-1-yl)-

: piperidin-1-yI]-4-[4-(2¥oxo-1,4-dihydro-2H—quinazolin-3~yl)-piperidin-1- '
yll-butan-1,4-dione,




-\w/.

"”kiéé;m“m_”_

4-( 2- oxo1245tetrahydro13benzod|azep|n3yl) pi
peridi ne-1- carboxylic 238
aC|d[(R) 1(3 ethyl-4-trifluoronethyl-benzyl)-2-(1"-m

(E%)ZG (2 oxo -1 Q JO h)%er{r)|2% qmnazollr}/ £2yl)2p18é(nd|ne q-cdrboxyllc dcid-

4- (2 -Hwﬁeﬁwy&béﬁ}r)ﬂ)a@[ﬂ(@ rﬁetﬁqu:ﬁsﬁ‘érﬁgl'n&ﬁ%lmpé’nd{h-h ~fj-2-

per|

aci do{(cq R)hylz}-amm‘e b| pi peridinyl-1"-yl-I
-(3-ethyl-4-trifluoronmethyl -

benzyl ) - 2- oxo-et hyl ] -am de, 243 (127)

(&) 24q21bxb ‘24‘B|I5ydr©12fl-ﬁh}ziﬁ1ﬁaﬁolin -3-pangedting aptarbdxylic)add-

peri di ne-1- car OX

aC| d{1-(3 dznemy&bﬁ@zyh)ywﬂn(hﬁnqihﬂ@lp@?dm-ﬂ yi-piperazodryir2-

| 0 t hyl - benzyl ) - 2- oxo-et hyl ] -am de, the
enan?%éoﬁkw,érﬁ%’di astereoners and the salts thereof.
11. The fol |l ow ng conpounds of general formula (I)
according to cl ai

(8R)( 2444 EXe; 1z4zﬂ|®cctr@t%ﬁwaéolin -3-Whepiperiding dprarbexylicjagid-
bl af ' SR B R (T ety 44 A Tipjoeriding Ly-2oxe

di n- éthyl]Jamigéeper azi n- 1-yl ] - 2- oxo-et hyl }-am de, (2)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic

B e R s i e B e

ZI ?2(2@&)(9—1 éEgltllﬁ?{éﬂ—%ﬁf@i@@ﬂoﬁnﬁ-&)mm-é—zyda]rbuiae-'ly‘ﬂ-ﬂi%e,
peri di ne-1- carboxylic

acid-[1-(3, 4-diethyl-benzyl)-2-(1'-nethyl-4,4"-Dbipi per
(870}' nzi(s 11 d[éih)yl Beﬁ%ﬁ) qu[Jp-s(i &naﬁylgﬁ% efdin-4-yl)- plperazm -1- yl]-4 [4-

t'etrahy enzodi azepi n- 1y
per | (;H @@9 1 4 dlhydro 2H—qumazoi|n 3-yl)-piperidin-1-yl]- butan 4- dlone

(88) methyl {1'-[4-ox0-4-[4-(2-0x0-1 ,4-dihydro~2H-quinazoIin-3-yl)-piperidin-
1-yl]-2-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-butyryl]-
[4,4'|bipiperidinyl-1-yl}-acetate,

(89) {1'-[4-oxo-4-{4-(2-oxo-1 ,4—dihyd ro-2H-quinazolin-3-yl)-piperidin-1-yi]-2-
(5,8,7,8-tetrahydro-naphthalen-2-yimethyl)-butyryl]-[4,4'bipiperidinyl-1-

yl}-acetic acid,

(90) methyl (1'-{2-indan-5-yimethyl-4-oxo-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl}-piperidin-1-yt]-butyryl}-[4,4"bipiperidinyl-1-yl)-acetate,

(91) ((1'-{2-indan-5-ylmethyl-4-ox0-4-[4-(2-ox0o-1,4-dihydro-2H-quinazolin-3-
yl)-piperidin-1-yl}-butyryl}-[4,4"bipiperidinyi-1-yl)-acetic acid, |




car boxylic

acid-[2-1,4 blplper|d|nyl-l -yl -1-(3, 4-di et hyl - benzyl
) - 2- oxo- ethyl]-am de, (5)

4- (2-oxo-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n-3-yl)-p

dj b I

(B el senhpRerD e pippige kA Gsgr-diheydsr
(B oA P2 5 S5 eyphydromaphihelen 2-
car hymethy)-tadao-1,4-dione,
(1- (3, 4-di et hyl - benzyl)-2-[ 4- (4- et hyl - pi perazin-1-yl)
-pi peridin-1-yl]-2- oxo-ethyl}-amde, (7)

(gg% E Zr(;PIX-ﬁ'iel'hﬁl [dldqbﬁfﬁer@mww-maqm(g =okoy! A=dihydtbizHne- 1-

X

{1- (@Jlfm@"@tﬁwy'l)'ﬂm'ﬂm §v#1-3-66.8.7-Griatraflydm-pephigaleny | )
- - 8 t hyl d
4I0|( - 0%@@%#?’%(?%?%%@2 o?)l(?;bexzznd?;nzegi n-3-yl) - pi

peridine-1- carboxylic acid-[(R-1
di met hyl am no erid

(915 y|2)-m§36§§r;¥i|@1q3§}rl]lﬂ ge-r(tidgletr()gpiperazm -1-yl)- plﬁerﬁjm 1-y|]—4 [4-(2- .
4- (?o aHikydtoZH- 9PfnaEgngf-g-_yngyeqmﬁ%iyﬁ%ﬁtarm 3-dibhe pi

per| né A Box
- (3, 4 di et hyl - benzyl ) - 2- oxo- 2- (4 per hydr o- azepi n-

(98} { Z-BeBep- et el - angivist e Rier g itz it

per i _ R _
aci d- {'( ?-&H ?grnggg[l}i?ﬁ))l i %rr|1dz|9 1)}-{I Pffn(ll‘lr%??]yl per hyd

ro-1, 4-
98 23R et h bR Sy -2 020t A¥diby AL 2)S:
quinazolin-3-yl)-piperidin-1-yl]-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
naphthalen-2-yimethyl)-butan-1,4-dione,

(97) 1-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl}-4-[4-(2-ox0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yi]-2-(5,5,8,8-tetramethyl-5,6,7,8-
tetrahydro-naphthalen-2-ytmethyl)-butan-1,4-dione,

(98) 1-1,4bipiperidinyl-1'-yl-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)}-
piperidin-1-yl]-2-(5,5,8,8-tetramethyl-5,8,7,8-tetrahydro-naphthalen-2-
ylmethyf)-butan-1,4-dione,

(99) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-bis-pentafluorethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yi)}-piperidin-1-yl]-2-oxo-ethyl}-amide,

(100) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
- carboxylic acid {(R)-1-(3-ethyl-4-methyl-benzyl)-2-{4-(4-methyl-
piperazin-1-yi)-piperidin-1-yi]-2-oxo-ethyi}-amide,



S

(11)

4-(2-o0xo0-1, 2,4,5-tetrahydro-1|, 3-benzodi azepi n- 3-yi ) - pi
peridi ne-1- carboxylic 0

acid-[ (R -1-(3, 4-di et hyl -benzyl)-2-(1"'-nethyl -4, 4" -

(191§ FSsiot Sty oo A4 SpaAzOl 4P RRPRAS: -
p?glﬂ'@dﬁ)é%ﬁ er?g%?z%lw g@f e‘srﬂz&la%ef:m -3- I) Qiperidine—1-

bi cyrbpdyiatel
]oct-3-yl)-piperazin-1-yl]-2-oxo-ethyl)-am de, (13)
- 4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

- 1- th idin-4-yl -1-yl}-2-
O R e L ey el ) PR,

j - yaxo- @ﬁhyb‘h(zhomaj.,g,n) @Wb’ﬂjﬂ%ﬂrﬁd@nzpﬂk@zepm- -y}
S Sy o 1 ensos e 51

aC|d [(R-2-[4-(4-acetyl-piperazin-1-yl)- p| perldln 1-y
]3 é34 di et hyl - benzyl) -Zooethﬁi% g}sli%
(193} g0 Br{érwper@zm hwhpl@ﬁadm Dyl:Tet ﬁzeﬁ Ieicayh i pe
d
21|0|| P&&?ﬁ ?%%ﬁ-]e'g‘fye)( %thyl é2 OXP)1’ A e(trlahr¥gr%1 3~p| peri
di n- b@mﬂo}jrazepmnwl)rpipétwmw azavlmewmlayl }-am de, 245

(16)
4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-

LisC4. -444-(2-9x0-1,2,4,5-tetrahydro-1,3-
“?ngﬁ @C‘i ﬂ@tﬁ&i benz r?z[;}l (%_ozx_o[ 112 45e r?] rB. peridin-4
-yl )quzpdraaepmr—ﬁi—ywaperzhmﬂeyl}eﬂ -lﬁ%@paazldei -ykpipgridin-1-yl)-
4-(2- di_hydro-i m dazo[ 4, 5-c] qui nol i n- 3-yl ) - pi pe

r‘idiZt%‘rg 1%&@6‘ Exylic |
acid-{(R)-1-(3, 4-diethyl-benzyl)-2-[4-(1-nethyl -piperi
di n- 4-yl 2 - pi perazin-1-yl]-2-o0xo-ethyl {} - am de,
(105) (S5)-2-(3,4-diethyl-benzyl}-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-y]-1-(4-piperidin-4-yl-piperazin-1-yl)-

bL_ztan-1 J4-dione,

(108) (S)-2-(3,4-diethyl-benzyl)-1-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-
4-[4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzod_iazepin-3-yl)-piperidin-1 ~yl]-
butan-1,4-dione,

(107) (S)-2-(3,4-diethyl-benzyl)-1-4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-
4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidin-1-yl}-

butan-1,4-dione,

(108) (S)-1-[1,4bipiperidinyl-1'-yl-2-(3,4-diethyl-benzyl}-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl}-piperidin-1-yl]-butan-1,4-dione,

(109) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-bis-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyl}-amide,




(18)

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi
peridi ne-1- carboxylic 241

acid-[(R)-2-[4-(4-cycl opropyl net hyl - pi perazi n-1-yl ) - pi
peri di n-

1-yl]-1-(3, 4-di et hyl -benzyl)-2-oxo-ethyl]-am de, (19)

(14o§ ?(S?)zocah-%rsdﬂnhﬁ&roﬁie‘ﬂ*rblIdﬁrﬁﬁ}?h%ﬂ(?dﬂnﬁiﬂylﬂﬁ@ré‘zﬁ-ﬂwl) p

peri di ne- 1- carboxyli ¢ aci

( 3 mperl@mﬁyyl}-’ééﬁ-ﬂl—lo)(oz 2.4, 5-tetrabydso-1,3-pendodiazeping Bivl)-

t hyl d 20
i p%’r'%?z{hfjl'illﬂf%ﬁ’%?ar r{%I Eeng{ns, g- d]( pyzi mdin-3-yl)-p
|per|d|ne1 car boxylic aC|d{(R) 1
§|34d|eth benzyl )-2-[4-(1-neth pi peri di n- 41y))
(1 be(l‘?érz"r@‘ii/’yﬂ qnﬂgor@kraﬁtlaylr@m}zyarﬂ Eﬂe&l -tedhyi-piperazin-1-yl
4- 3-vyl
pe§2po‘9ne qﬂ%@g gngg(ﬁft!}@mﬂ 8xd1 % RBERhGEEP 8- 3- Y1) - pi

aci thenzbiiiakepid- El-ympﬁ:téﬁwﬁnéaemaybc)xyl’atexo 2-(4-pyrrolidin
-1-yl- piperidin-1-yl)-ethyl]-am de, (22)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

[

(R A o AR A0 e Plardinospiperidin: 1yl 444,
pi pexioet, ﬁ415-§zet}a®dm(-¢ &bhy:tc}&mepﬂes Viggiperidin-1-yl]-butan-
4- (ZI x0-1,2,4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi
per | d‘?ﬁ'@r@ carboxylic
acid-{(R)-1-(3, 4-di ethyl - benzyl) 2-[4-(4-isopropyl-pip
erazin-1- yl)-piperidin-1-yl]-2-oxo-ethyl}-amde, (24)

(133) ZRpA d314 Qleﬂhsﬁheezyl;ray(érdjnmtmflmmmpalélprhyf}%mo—p|

ol G B o LE sk fadipr Boenzgtiazepin S hpingipings ¢

nzylcbrt?ox%@eoxo et hyI ] -am de,

(114) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-(4-amino-piperidin-1-yl)-1-(3,4-diethyl-benzyl)-2-

oxo-ethyl}-amide,

(115) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
[2-[1,4bipiperidinyl-1"-yl-1-(3,4-dimethyl-benzyl)-2-oxo-ethyl}-amide,

(116} (S)-2-(3,4-diethyl-benzyl)-1-(1 '-methyl-4,4'—bi’piperidinyl-1 -yl}-4-[4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-yl}-butan-
1,4-d ione.-,

(117) (S)-1-4,4'-bipiperidinyl-1-yl-2-(3,4-diethyl-benzyl}-4-[4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl}-piperidin-1-yl]-butan-1,4-dione,

{118) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-{(R)-1-(4-ethyl-3-trifluoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyi}-amide,




R

\___/.-

| (25)

4-(2-o0xo0-1, 2, 4, 5- tetrahydro 1, 3-benzodi azepi n- 3-yi ) - pi
peri di ne-1- carboxylic aci @ (R) -1

- (3, 4-di et hyl - benzyl ) - 2- ox0- 2- (4- pyri di ne-4-yl -
piperazin-l-yl)-ethyl]-anide, (26)
4-(2-oxo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

[ - -
(0 AP STSR o 2 bespepr oy g
ahy dearboicacid-{{R)dy - elthyh%tnﬂuorgﬂn)etl‘efl bghzyl}-affﬂdé-methy]-

o ()zpls%d=mﬂzylkp@%%'Péﬁy)b?w:%*hks%-ﬁ%%%azepi n-3-yl) - pi
peri di ne-1- carboxylic acid-[(R)-1

- (3, 4-di et hyl -benzyl) - 2- (4- nor phol i n- 4-yl - pi per.i di n-
(11209| 4~ (Q%deéﬁkﬁrte]tfaawmg Stb@)zodiazepin-3-yl)-piperidine-1-

per Cetigidie et R AR SatnutiRBE SRhERER).2:FhtriyP

aci ma(—ﬁblpbrseﬁ;qun)ezmb digyiEdide)- [ 4- (1-et hyl - pi perid
in-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-amde, (29)
4- (2 oxo-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

r
() P15 L3 SR ot Ssbenansiemspinautnigidns- s
, 4- darbexylhzladmm?y-QH 3~ bipipaldhwil-h wm (:metlr(yw}tnﬂuoromethyl-

4- (2-o0x0-1 -tetr ahydr 0- 1, 3-benzodi azepi n- 3-yl ) - pi
per i RANRIZ- O&neﬁwlﬁm@

acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl -pi peri
din-4-yl)- [1,4]di azepan-1-yl]-2-oxo0-ethyl}-am de,

(1@21)4 (2-ox0-1,2,4,5-tetrahydro-1,3- benzodiazepin 3-yl)- piperidine—1-

per |‘Eﬂrﬁ%"ﬁ- %c,cgjr ﬁﬁf}%@ hé}gt]ayl?ﬂ%o R'De” n?‘lz-yf? 1n(£> ePH 1:3P

3, | 1-
7 St e Sy

4-(2-o0xo0-1, 2, 4, 5 tetrahydro 3 benzodi azepi n- 3-yl ) - pi
(123 -P-i(é‘-%sc%ﬂ 2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1 -(3-ethyl—4-trif|u_oromethyi-benzyl)-2-[4-(4~methyl-
piperazin-1-yi)-piperidin-1-yl]-2-oxo-ethyl}-amide,

(124) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3-ethyl-4-trifluoromethyl-benzyl)-2-[4-(1-methyl-
piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-amide,

(125) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
carboxylic acid-[(R)-1-(3-ethyl-4-triflucromethyl-benzyl)-2-(1'-methyl-
4,4'-bipiperidinyl-1-yl)-2-oxo-ethyl]-amide,

(126) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-1,4'-bipiperidinyl-1*-yl-1-(3-ethyl-4-trifluoromethyl-
benzyl}-2-oxo-ethyl]-amide, '




S

carboxylic acid-[(R) -1

- (3, 4-di et hyl - benzyl') - 2- oxq- 2- (4- pi peri di n-4-yl -

pi perazi n-1-yl)-ethyl]- amza% 247 (33)

4- (2 oxo-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

i di ne- 1- i . . e
(B 055, 5 R g hemasiarepin Py PSR- 1
1] - Zcéﬂﬁgxyllc acid- [(hR)-2 (4- dimeth ammo nglpendln 1-yI) -1-(3-ethyl-4-
1- (5, -tetr dr 0- nap a en-2-yl net hyl’) - et hyl'] - am

i de, tr(ﬂgar)omethyi benzyl) 2-oxo ethyl]-amlde
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic

tl'ﬁé]lelgbr{tbﬁieré’, thé-didstaRionydrs RinBaRé dhis theybdf: pi per azi n- 1-y
0XO0-
1-(5, 6, 7, 8-t et rahydr o- napht hal en- 2-yl met hyl ) - et hyl | - am

qhde, : i A
1427 sTag Rlipwing campoyinds, of generalformuta I aceorting o dlam 1

peridi ne-1- carboxylic _
B S R 2 B Bl S b Rl BB il &

| en My L - -
A (Z%rﬁbfﬁ:bgéé4a @@)W@aﬁ%&éﬁﬂﬁabéﬁ@ l-2-14-( 1arznéeéhyl pip eer 4-yl)
per i pipaszin-1 Q&Hrboxymtmyl}-amlde

aci d-[ (R) - 2- oxo- 2- (4-pi perazin-1-yl -piperidin-1-yl)-1-
(5,6,7,8- tetra hydro-naphtha | en-2-yl net hyl

(22 Etri‘-)(i bx@-m 2’&;5 féil%hydro 1 ,3-benzodiazepin- 3-y|) plpendlne -1
ro-i m dazo[ 4, 5-c] qui nol’i n-3-yl ) - pi pe

- OX0- -
ridi mquyhcang{é)rb(?aémethyl -benzyl)-2-[4-(4-methyl-piperazin-1-
[(O\)I) %lp[e dl('l nﬁtéjgxo-%rﬁl rgndne 4-yl)-piperazin-1-yl]-2
1-(5, 6,7, 8-tetrahydro-napht hal en-2-yl net hyl ) -et hyl ] -am
i de, (38

(?Izi ?24 é&@iq-@ diiadrebydra-dézbenrosiazegin-dulkpiPetging=i pe

i d T
o PRI E acytbenayz 1 oy 4 4-eppgrdny-

| ] - 2dpR@x0-ethyll-amide,
1-(5,6,7, 8- tetrahydro napht hal en- 2- yI met hyl ) -ethyl]-am

i de, (39)

(4?‘| fﬂt g%‘g;é-ﬂ?z,d,idﬂbéi'faﬂyhfH-ﬁi,@Z@érf‘zo%rafzbﬁm-gsgh)Lﬂpgﬁd;hg_-qpi pe
carboxylic acid-[2-1 A'-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-oxo-

ethyl}-amide,

(5)  4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyridine-4-yi-
piperazin-1-yl}-ethyl]-amide,

(6) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{1-(3,4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-2-
oxo-ethyl}-amide,

(7)  4-(2-oxo-1,4-dihydro-2H-guinazolin-3-yi)-piperidine-1-carboxylic acid-
{1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl}-piperazin-1-yl}-2-




RN

car boxylic

aci d-[ (R) - 2-oxo0-2-(4-pi perazjn-1-yl -piperidin-1-yl)-1-
(5,6,7, 8- tetrahydro-napht Hat en- 2- yl met hyl

)-ethyl]- am de, (40)

4- (5- 0x05 3-.phen 4,5-di hydro-[1,2,4]triazol-1-yl)-pip
eri dPHES tf 0% E%yl iC
acid-[(R)-2-[4-(1-nethyl-piperidin-4-yl)-piperazin-1-y
| ]-2-0x0-1-(5,6,7,8- tetra h yd ro-na phtha | en-2-yl
(aiet MA(2-oxet hidid) S-tettady drpa S- lpel’godlazepin -yl)-piperidine-1-

& A EOTABY cB5 A ey B2 iRy -k Bin-

aci didy()-oko@X9iRarhitiepi per azi n- 1- yI pi peridin-1-yl)-1-
(5 6, 7,8-tetrahydro- naphthal en-2-ylnethyl

- et hyI ]-am de, (42)

(9@' ) été Bud=h %&é‘-‘t’%tﬁ%?@?&’ ) @gﬁd 2ehi-8%h)-RbRRGihgif0- 4-

perazi’n:
4- (2eamox;zl;czaddﬂﬂ)elt—(ﬁawwtnyraa@rzpmom-az(ememwmlfazepm-
pi p i ne
4- (2{'8 Blpfflélnzf?yB g)‘gﬁ‘ﬂﬂeo 1, 3- benzod| azepi n-3-yl) - pi
peri di ne-1- carboxylic
~acid-[(R)-2-(4-azetidin-1-yl-piperidin-1-yl)-1-(3,4-di
(&) hy4-(2-|0§n-zly2 ¥ S taivabydidi § 3 bendod@zepitd 3-yl)-piperidine-1-

o BGRB8 BRI BONA NS M- e emmyra10s-

-tet
benzqdyangpi- -{A)- %rdé'n):irrp'l%fz Qk@@trﬁd}cﬁhww ] - am no} - prop
i onyl)-piperidin- “pi perazi'n-1-yl }-acetic acid,
(45) et hyl

1{1§' L bR -32 45t SHR sS40 %iBERaihe 4= I
| m drazbbxylie afticﬁ[(mql (3u-BiethyltRin2gn 2d{1nemethyiar pony! ] - am

LPS}étﬂﬁ?lregﬂdwéﬂ1yJ)p21@éa~ﬁhy#lqmgde} acetate, (46) ethyl
[1'-((R)-3-(3,4-diethyl - phenyl ) - 2-{[ 4- ( 2- oxo- 1, 2- di hyd
r o-

- (12) 4-(2-0)(0—1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)—piperidine-1-

~ carboxylic acid-{(R)-1-(3,4-diethyl-benzyl}-2-[4-(8-methyl-8-aza-
- bicyclo[3.2.1]oct-3-yl)-piperazin-1-yl]-2-oxo-ethyl}-amide,

(13) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
| carboxylic acid-[{R)-1 -(3,4-diéthyl-benzyl)-2-_oxo-2-(4—piperazin-1 -yl-
piperidin-1-yl)-ethyl}-amide,

.(1 4) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid-[(R)-2-[4-(4-acetyl-piperazin-1-yl)-piperidin-1-yl]-1-(3,4-
diethyl-benzyl}-2-oxo-ethyi]-amide,

(15) 4-(5-ox0-3-phenyl-4,5-dihydro-1,2 4-triaiol-1 -yl)-piperidine-1-carboxylic
acid-{(R)-1-(3,4-diethyl-benzyl}-2-[4-(1-methyl- plpend:n~4-yl)—pzperaz:n-
1-yl}-2-oxo-ethyl}-amide,




i m dazo[ 4, 5- c] qui nol i n-3-yl)-pi peridi ne- 1- carbonyl | -am
i no}-propionyl)- [4,4"]Di pl%erld i nyl-1-yl]-acetate,
(47)
{4-[1-((R)-3-(3, 4-di et hyl - phenyl )-2-{[4-(2-0x0-1, 2-dih

r oz .4 dazol 4. 5- . . s ) i

() PRSIyt 2 quinareln- S ppinR s ABONIS AP

yl) -RRpPeL(B - aeﬂ'ty}LbbnzW)—P?lfﬂJnﬁbtﬂ\yb/;blbeﬁ’diﬁM oh- gmeebanSyl]-

4-(2-0xo0-1, 2 dro azo c] qui nol i n- pi pe

ri didrexq-ethyir

acid-{(R-1-(3, 4- d| et hyl - benzyl )-2-[4-(4-mst hyl - pi pera

zin-1- yl)-piperidin-1-yl]-2-oxo-ethyl}-amde, 249
(1(749)4 (2-0x0-1,2-dihydro- |m|dazo[4 5- c]qumolln-S-yI) piperidine-1-

. d| n- c‘@%%yhglaﬁgxggﬁ (3h£¥ dlethyl benzygz[[f'l ((1 mgphy%lpeﬁdp-tl-yl)
11y3dlp@raQ?FIQ1 %tgbmm}} a’ln.,{d@,(z oxo-1, 2,4, 5-tetrahydro
behzodl azepi n-3-yl)-piperidin-1-yl]-nmeth-(2)-ylidene]-

(18 B -RRo1 24 Bytetpiydipr L Bherppsiozepi: AR per o

zin | . -
2l y C%T%d)%yllg agtﬁ{q{(ﬁ) -D: 4- (? cyclogro%/lmethyl ejazin. 1e ) gl%eglrdgw

-yl-1-(3,4- dlethyl benzyi)-2-oxo- ethyl] -amide,

benzod| azepin-3-yl)-piperidin-1-yl]-meth-(2)-ylidene]-
cyanani de, (51)

(19’2 [312{% &?ﬁ zlf @hhﬂrdﬂdwfﬁltﬁi%hbfﬂ D pyrimidin-8-yl)-piperidine-1-
i e enzy
et h)ﬂaébﬁ’xydi}?)éﬂq%’i’ wE 3§>ébdiﬁtfwl-beszylér2r[ér(9dn@twl -BipgEdiFodiyl)-

a e

: Eirﬁe Z%l,?;)/u]zOxcfﬁith&)amI elJIene] cyanani de, (52)
(3 4- dlnethyl benzyl)-1-[4-(1-nmet hyl - pi peridin-4-yl)
perazi n-

PS5, Bl Ardiab s o-oiang(3, 2 SRyrirvicia-3u)-hipesidinern. 1.
e e KR ek e L

p| mmeremn-n-yLHZ}e)m-ethyl} -amide,

(21) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
- carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo0-2-(4-pyrrolidin-1-yl-
piperidin-1-yl)-ethyl]-amide,

(22) 4-(2-oxo0-1,2,4,5-tetrahydro-1 ,3-benzodia_zepin-3-yl)-pipen'dine-1 -
carboxylic acid-{(R)-1-(3,4-diethyil-benzyl)-2-[4-(4-ethyl-piperazin-1-yi)-
piperidin-1-yl}-2-oxo-ethyl}-amide,

(23) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{{R)-1-(3,4-diethyl-benzyl)-2-[4-(4-isopropyl-piperazin-1-
yl)-piperidin-1-yl]-2-oxo-ethyi}-amide,

(24) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[{R)-2-1,4"-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-




[ 4- (2- ox0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri din- 1-
yl]-butan-1, 4- dione, (54) p

2- (3, 4-di net hyl - benzyl ) - 1- ﬁﬁ (4- et hyl - pi perazin-1-yl) -
pi peridin-1-yl]-4-[4-

ro 2H qui nazol i n-3-yl)-piperidin-1-yl]
-butg’égo%théf”%"ﬂﬁg (55)
4- (2-oxo-1, 4-di hydro 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-

lic

(4553” & ot riog hib-eyahygior 13- tpenzpsna;@pm—yarm@mnwl y
) PLEROORIR st R A= 0K it eb 916 0 W byriding-4-yl-
C
{

ar bpipgtazm- aﬂﬁl)ebthyl]-amlde ,
1- (3, 4-di net hyl - benzyl) - 2-[4- (1- et hyl - pi peri di n-4-yl
~ )-piperazin-1-yl]-2- oxo-ethyl}-amde, (57)
(26)( 24 exé-14:z d@a&vaﬁy&'& flalhaeRlidrepmrd WRiipaidifeAe- 1-

car OX I

[ 1I (Cﬂré@xﬂhnﬁd@r[(%dﬁﬂ -Jieghyl benggfgﬁ{dé)g-z (3,4)h6detpahydio-
n 0X0
y 3271)&({? &'W é' "BY?thﬂ B: et hyl - pi perazi n-1-yl) -

p| per|d| n-1-yl]-4-[4-
2572 0Xx0- | , 4-di hydr o- 2H- qui nazol i n- 3-y|) pi peridin-1-yl]
( butthﬁz pxq.—1d2 6,55tetlpbgqro -1,3-benzodiazepin-3-yl)- plpendme—1-

(Fatodivit haY’:H R%S‘%ﬁ(la)ct-a iy o5 B4 RbRSHO A A2y i din-

p| per azi

- (2- crpcpl—)-jg,.éxcdetrn)yq:amaél- qui nazol i n-3-yl)-pi peridin-1-yl]
-but an-1, 4-di one, the enantionmers, the di astereoners

and the salts thereof. 12. Physi ol ogi cal ly accept abl e

It { ; f
I e L e L G
| bas e=mrborotig @cids{{&)-1 -G dimtioyl daindgl )-@[4bd sethyl-piperidin-4-yl)-

piperazin-1-yl}-2-oxo-ethyl}-amide,

(29) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-(4-diethylaminomethyl-piperidin-1-yl}-1-(3,4-
diethyl-benzyl)-2-oxo-ethyl]-amide,

(30) 4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-S-yI)-piperidine—1 -
carboxylic acid-{(R)-1-(3,4-diethyl-benzyi)-2{4-(1-methyl-piperidin-4-yl)-
[1,4]diazepan-1-yl]-2-oxo-ethyl}-amide,

(31) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-
carboxylic acid-{{R)-1+(3,4-diethyl-benzyl}-2-[3-(4-methyl-piperazin-1-
yl)-azetidin-1-yl]-2-oxo-ethyl}-amide,

(32) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-piperidin-4-yi-
piperazin-1-yl)-ethyll-amide,




13. Pharmaceutical conpositions containing a conpound
according to at |east one %f clains 1 to 11 or a
physi ol ogi cal |y acceptable“Salt according to claim 12
optionally together with one or nore inert carriers

di | oun cordip o at
Pac o adetignydm Speapdegaun figaendie-1-
pharamseulit aeld- E{quﬂl(ﬁlrﬁ@thkpbtpbf&lrﬂﬂw)ep?@ﬁcim -1- P/l]~2 -OX0-
prophylactic treatment of headaches i cul
i grh¥ 67o$-teiwmh§dm~naelatbatﬂn‘e%-ylm%thslo-@thyllh@”@w@:he and
chroni c headache. 15. Use of a conpound according to
at |l east one of clainms | to 12 for preparing a

| (mham@ﬂ?emn,cah,&t@tmhﬁdrbwa He?fzoﬂiazeplh@?wlpﬁqﬁéridlne-1 -

treat nent of é i ne headache during the prodrone
per i GSabpylie geid-[k&)-2dA{d-raatpyi- B‘PS&W?T‘W%P&OQ"?@'&WH‘[Q &0~

m gr i ng

e Sl s R e B L 1 T A

| east one of clainms 1 to 12 for preparing a
osition for conbati

- (3§Ear@§ﬁ’ hc?gflééef%gghvdmd éﬂ@r@@gﬁéﬁplﬂt{]g')mme -117.

Use c%frb@kfyﬁ fa{gﬁ )-25H@L éi' Jﬁé?;dﬁmltyﬁgg%rgﬁoﬁgg@ 9L@idp 8-

to 12 aring rmaceu tlon
for teﬂﬁ@)tdremwbﬁta!@f 2qdimtqu)a&b3dl-amid351 di seases,
nor phi ne tol erance, diarrhoea caused by clostri di um
toxin, skin diseases, particularly thermal and

(35§1dl4a{2 6%o- H!Eﬂ%ﬁ@trﬁhy&odﬁﬁﬂ%zbﬂi‘éhéﬁhf& ) iEHHire-1 -
i nfl ammatory di seases, e.g. artlcularlylnflammtor

di s&asaxylie aCIIdd(R)-BerQ-é !peaazm-ﬂtﬁrmmergdmﬁewoﬂg(érﬁ, 8-
|0 L IR PaBhtrash-9 e AYh SRy 1-amide,

(37) 4-(2-oxo0-1,2-dihydro-imidazo[4,5-c]quinclin-3-yt)-piperidine-1-
carboxylic acid-[(R)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-oxo-
1-(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-ethyl]-amide,

- (38) 4-(2-ox0-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-

carboxylic acid-[(R)-2-[4-(4-benzyl-piperazin-1-yl}-piperidin-1-yl}-2-oxo-
1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl}-ethyl]-amide,

(39) 4-(2-oxo-1,2-dihydro-imidazo[4,5-c]quinclin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-oxo-2-(4-piperazin-1-yl-piperidin-1-yl)-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyl)-ethyl}-amide,

(40) 4-(5-ox0-3-phenyl-4,5-dihydro-[1,2,4]triazol-1-yl)-piperidine-1-carboxylic
- acid-[{R)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-oxo-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyl)-ethyl}-amide,




inflammatory |ung diseases, allergic rhinitis, asthm,
di seases acconpani ed by excessive vasodilatation and
resul tant reduced circul ati*6h of the bl ood, e.g.
particul arly shock and sepsis or erythema, for

| eyiatin in.in neral,, articularly in cases of .
oo B A iarSne ARt tar i ek e RSy c
f r anEnUR)03-ofy- L @pipeREH-PlyRpiperidirs eaPeR (B8 8 RethiHydro-

caused b?]/ i nfl amTatorE/ processes, or ‘for preventive
or awrphdhalrerZpimpthy)-etrwitareide, of the synptons of hot
flushes caused by vasodil atation and i ncreased bl ood
fl ow i n nenopausal oestrogen-deficient wonen and

(4mr n(ﬂ)ef-gﬁ',¢&ii@tﬁyP@érﬁzqﬂt.@H-W-mtm-@?ﬂ@idm-ﬂqM)C'pip@f&in-l%ﬁl]-
Process for prepari n%ﬁ\ phar maceutical conposition
accot @At 4(Zapxr-1¥st.odriahydrert. dhenzadigrapings-yi)-
co AL COL.di at least one of clains 1 to 12
is%é%&%ggg?é%lb?gy%%é or nore inert carriers and/or
di l uents by a non- chem cal nethod. 19. Process for

reparing the c ounds of general forpula (t) ..
DG Rao" v e B s or B b leficine-1-
charaebekfiigatid AR &A8kidi) 9 I -diethyl-
con‘poundsy%?éé%ﬂg)a f%z:gtrrlgld;%i ﬁfﬁ@?‘e?ﬁ(”%én%?@!
t he enzybrZ-axoethyl]-amigleNH group and R1 to R3 are
defined as in claiml, with the proviso that these
groups do not contain any free carboxylic acid

(daynquijeniR)-8qsi4-diatHy-BRERFI-2GR-Bf-0961€F, Bl5-fetaRyld - R3NH
benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-propionyl)-piperidin-

4-yl]-piperazin-1-yl}-acetic acid,

(45) ethyl {4-[1-((R)-3-(3,4-diethyl-phenyl}-2-{[4-(2-0x0-1,2-dihydro-
imidazo[4,5-c]quinolin-3-yl)-piperidine-1-carbonyl}-amino}-propionyl)-
piperidin-4-yi]-piperazin-1-yl}-acetate,

(46) ethyl [1-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-ox0-1,2-dihydro-
imidazo[4,5-c]quinolin-3-yl)-piperidine-1-carbonyl]-amino}-propionyl)-
[4,4']|bipiperidinyl-1-yi]-acetate,

(47) {4{1-((R)-3-(3,4-diethyl-phenyl)-2-{{4-(2-ox0-1,2-dihydro-imidazo[4,5-
clquinolin-3-yl)-piperidine-1-carbonyl]-aminc}-propionyl)-piperidin-4-yl]-
piperazin-1-yl}-acetic acid,

(48) 4-(2-oxo-1 ,2-dihydro-imidazo[4,5-chuinolin-3-y|)-piperidine—1 -
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl}-2-[4-(4-methyi-piperazin-1-
yl)-piperidin-1-yl]-2-oxo-~ethyl}-amide,




wherein RL is defined as in claiml, (i) with carbonic
acid derivatives of general %orrmla 252 A GAG, (I1V)
wherein Ais defined as in%laim| and Gdenotes a
nucl eof ugi ¢ group, with the proviso that X denotes

’ FERAT ! o
A9)° DHIGRI R s Hoehrn-odbayh- ST RogtoT G ReiSdi ol aran-
oxygqeryi]ex!-@ﬁb@ﬂwéinﬁﬂmt[aseao)(wIm&ugﬂrﬁh@r@ups- whi ch
may be identical or different, wth the proviso that X

denobeszadiezaniy-gai)-Pineddn- hmldrmethﬂz):whﬁﬁmr@xaraﬂml e,
general fornula wherein X denotes an oxygen atom or an
-NH group and Y, Z, R2 and R3 are defined as in claim

(50) WMtH-{(Rp1 RBONﬁa%thyt bathZqutHﬁﬁ?etbl?I -piprazirm 3i)pipaydin-
free carboxylic acid, any other free pripmary_ or
- secontyirdroxpisihdammointtin fQ}?‘i’cﬁalzcﬂ'ﬁ‘t@VaWOﬂt $rer free
hyd . d
of e b R P AR RIS RACF R,
(51) N-[1-[(R)-2-[1,4bipiperidinyt-1'-yl-1-(3,4-diethyl-benzyl)-2-oxo-
ethylaminol-1-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidin-1-yl]-meth-(Z)-ylidene]-cyanamide,

(52) 2-(3,4-dimethyi-benzyl)-1-[4-(1-methyl-piperidin-4-yl}-piperazin-1-yl]-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-butan-1,4-

dione,

(33) 2-(3,4-dimethyl-benzyi}-1-[4-(4-methyl-piperazin-1-yl}-piperidin-1-yl]-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-
dione, |

(54) 2-(3,4-dimethyl-benzyl)-1-[4-(4-ethyl-piperazin-1-yl)-piperidin-1-yl}-4-[4-
(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-dione,

(55) 4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yi)-piperidine-1-carboxylic acid-
{1-(3,4-dimethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yi]-2-
oxo-ethyl}-amide,

(56) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{1-(3.4-dimethyi-benzyl)-2-[4-(1-methyl-piperidin-4-yl}-piperazin-1-yl]-2-
oxo-ethyl}-amide,

(57)  4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
[1-(3,4-dimethyl-benzyl)-2-(1'-methyl-{4,4'bipiperidinyl-1-yl)}-2-oxo-
ethyl]-amide,
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denotes the nethylene group and R to R3 are defined
as inclaiml1, wth the pr,viso that no free
carboxylic acid and/or other free primary or secondary
al i phatic amno function is present: coupling a
carboxylic acid of general formula HO (VI) wherein Y,
Z, R and R3 are defined as in claiml, to a
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and R3 do not contain any free primry or secondary

am ne, and Nu denotes a |eaving group, with a
thsi @rantiomess.dhe giastersontars antahedsalts thereof.

12.  Physiologically acceptable salts of the compounds according to at least
one of claims 1 to 11 with inorganic or organic acids or bases inorganic or

organic acids or bases.

13.  Pharmaceutical compositions containing a compound according to at
least one of claims 1 to 11 or a physiologically acceptable salt according to
claim 12 optionally together with one or more inert carriers and/or diluents.

14.  Use of a compound according to at least one of claims 1 to 12 for
preparing a pharmaceutical composition for the acute and prophylactic

treatment of headaches, particularly migraine or cluster headaches, tension

| headache and chronic headache.

15.  Use of a co.mpound according to at ieast one of claims 1 to 12 for
preparing a pharmaceutical composition fdr the prophytactic treatment of
migraine headache during the prodrome period or for the acute and
prophylactic treatment of migraine headache which occurs prior to or during

menstruation.

16. Use of a compound according to at least one df claims 1 to 12 for
preparing a pharmaceutical compaosition for combating non-insulin-dependent
diabetes mellitus (NIDDM).

17. Use of a compound according to at least one of claims 1 to 12 for
preparing a pharmaceutical composition for the treatment of cardiovascular
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the symptoms of hot flushes caused by vasodilatation and increased blood
flow in menopausal oestrogen-deficient women and hormone-treated patients

with prostate carcinoma.

18.  Process for preparing a phammaceutical composition according to claim
13, characterised in that a compound according to at least one of claims 1 to
12 is incorporated in one or more inert carriers and/or diluents by a non-

chemical method.

19.  Process for preparing the compounds of general formula (1) according

to at ieast one of claims 1 to 11, characterised in that

(a) in order to prepare compounds of general formula (1) wherein X
denotes the oxygen atom or the NH group and R! to R® are defined as in
claim 1, with the proviso that these groups do not contain any free carboxylic

acid function:
reacting piperidines of general formula
R1

wherein R'is defined as in claim 1,

(i) with carbonic acid derivatives of general formula



any precursor functions used in a conpound thus

obt ai ned are converted an r if desired a conpound

of general fornula (1) thus ©Obtained is resolved into

the 256 stereoisoners thereof and / or a conpound of

general fornmula (1) thus obtained is converted into |
the salts thereof, particularly for pharnaceuti cal |
use into the physiologically acceptable salts g
t her eof . /ﬁ\ |

wherein A is defined as in claim 1 and G denotes a nucleofugic group, with
the proviso that X denotes the NH group, or

(ii) with carbonic acid derivatives of general formula

A

A

¢ G (V)
wherein A denotes the oxygen atom and G denotes a nucleofugic group
which may be identical or different, with the proviso that X denotes the oxygen

atom,

and with compounds of general formula

, (V)

wherein X denotes an oxygen atom or an —NH group and Y, Z, R?and R® are
defined as in claim 1, with the proviso that R and R® do not contain any free
carboxylic acid, any other free primary or secondary aliphatic amino function

or any other free hydroxy function, or

(b) - in order to prepare compounds of general formula (I) wherein X



253

denotes the methylene group and R to R® are defined as in claim 1, with the
proviso that no free carboxylic acid and/or other free primary or secondary
aliphatic amino function is present:

coupling a carboxylic acid of general formula

(V1)

wherein Y, Z, R? and R® are defined as in claim 1, to a piperidine of general
formula

RMNH

, (il)

wherein R' is defined as in claim 1, or
(¢c) inorderto prepare compounds of general formula (I} wherein X
denotes the methylene group and R? and R® are defined as in claim 1, with

- the proviso that no free primary or secondary amine is present;

coupling a compound of general formula
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» (V1)
wherein Y, Z, R?, R® and W are defined as in claim 1, with the proviso that R?
and R® do not contain any free primary or secondary amine, and Nu denotes

a leaving group,

with a piperidine of general formula

RN

Uiy

wherein R' is defined as in claim 1, or

(d} in ordef to prepare compounds of general formula (l) wherein all the
groups are defined as in claim 1:

coupling a carboxylic acid of general formula

Y Z

NJLX o
BORA

, (VI
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wherein all the groups are defined as in claim 1, with an amine of general
formula HNR?R®, wherein R? and R® are defined as in claim 1, with the
proviso that no free carboxylic acid and/or other free primary or secondary

aliphatic amino function is present, or
(e)  in order to prepare compounds of general formula (I) wherein R'is
defined as in claim 1, with the proviso that no free prima'ry or secondary

amine is present:

coupling a compound of general formula

N)-kx Nu
R1/Q O

wherein all the groups are defined as in claim 1 and Nu denotes a leaving

group,

» (IX)

with an amine of general formula HNR?R®, wherein R? and R® are defined as
in claim 1, with the proviso that no free carboxylic acid and/or other free

primary or secondary aliphatic amino function is present, and

if necessary any protecting group used in the reactions described above is

cleaved again and/or

any precursor functions used in a compound thus obtained are converted
and/or

~ if desired a compound of general formula (1) thus obtained is resolved into the
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stereoisomers thereof and / or

a compound of general formula (1) thus obtained is converted into the salts

thereof, particularly for pharmaceutical use into the physiologically acceptable
salts thereof. ' :
|



