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resent invention relates to CGRP ant agoni sts of
%@@mzﬂarma YZA\R ~INXNR3 R' C(l) the

taut omers, diastereoners, enantioners, hydrates,

m xtures thereof and the salts thereof as well as the
hydr aiSsected! CERPRAhtagdmists] prdcédsed fif preparing them
physi ol ogi cal |y acceptable salts thereof with

i nor gani c af‘ddy@ﬂ'rﬁ'%e as ifharmaseytigateemposgitions
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conMpositions conta ning—these-cofpounds;,—the—use
t hereof and processes for the preparation thereof. In-
Tieprizeveingenism relbRsTBI GGRP) arit8genibis ¢tigepebAdommns A
denotes an oxygen or sul phur atom a
phenyl sul phonyl i'm no or cyanoi mi no group, X denotes
an oxygen or sul phur atom an {mno group optionally

¢ a net hyl ene
group optionally substituted b Cl-6-al kyl group, Y
and Z independently of one an each denote a
strai ght-chain or branched Ci kyl group wherein
each net hyl ene group may be
fluorine atons and eachinet hyl af|
substituted by up to g/ﬂg fllyori ne atonms, while the
above-nenti oned kKyIN"gr oMps tngefhé¥ with the carbon
atomto 0

1

R (1)

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 Cqe-alkyl group or a methylene group optionally substituted by a
C4.6-alkyl group,

Y and Z independently of one another each denote a straight-chain or
branched Cqg-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 ch they are bound, may be joined to one another,
formng a 4- to 8 nenbered ring, R denotes a
saturated, nono- or diunsatukated 5- to 7-nenbered
aza, diaza, triaza, oxaza, thiaza, thiadiaza or

S, S-di oxi do-t hi adi aza heterocyclic group, in which the
%ﬂ@m@uhéhrm%ned het erocycl es are linked via a carbon
or nitrogen atom contain one or two carbonyl or

t hi ocar bonyl groups adjacent to a nitrogen atom nay

mlesﬂhbsétid\létm@nﬂénéd‘ﬁ! gf%ﬂlbpﬁtse dééétﬁggﬂfgﬁglﬁ’érgtambﬁom to

aIk group, na e su
Sa@mowydvema)abﬁwmgd upne @potherplosmjng a 4- to 8-
napht hyl , bi phenylyl, pyridinyl,
’ﬁ?gg%ﬁﬂfhn¥uryl thienyl, pyrrolyl, 1,3-oxazolyl,
1, 3-thiazol yl, |soxazolyl pyrazolyl
%rnethylpyrazolyl |n1dazol or 1-meth i mdazol yl

drnpieHA TaiuRated., @gwq’rtdmm@urﬂi?d e tq denembgrecaza, diaza,

tﬁﬁieé g{)x%% ; thiddh, még%zé%roé N |8§880qﬂ*é9‘aezawgro%&_d%n§m%

ove-mentron unsatura heteroe
fused to a phenyl, naphthyl, pyridine, d|a2|ne

1, 3-oxazo t hi enyl t hi oIe rrole,

X T PR b P io] ters i ke S carvon o
1Hh it diH hfgng-one ring optional 'y subst ituted at the
nitrogen atomby an alkyl group or to an im dazole or

N- et hyl i mi dazol e r|ng or also two olefinic double
bonds, of one e- nent oned unsat

ot BRIty e " Htp BERa B HIGERIPBY T BHBagHIALERGLo AAtiogen
thgunhenyl pyridinyl, diazinyl, furyl, thienyl,
pyrrolyl, 1,3- oxazolyl, 1,3-thiazo|y|, isoxazolyl,
pyrazolyl 1- net hyl pyrazolyl, imdazolyl or
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heterocycles in the carbon skeleton may additionally
be no-, di- or trisubstituted by fluorine,

Ch I b SubstiHtaskatang eattwogashen alyms byyan alkylasayp, by a

Ni bheny2bKEhHRItnyI, naphthyt, biphenylyl, pyridinyl, diazinyl, furyl,
thienyl, pyrrolyl, 1,3-oxazolyl, 1,3-thiazolyl, isoxazolyl, pyrazolyl,
1-methylpyrazolyl, imidazolyl 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-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-methylpyrazolyi,

imidazolyl or 1-methylimidazolyl groups contained in R' as well as



al kyl sul phi nyl, al kyl sul phonyl , al kyl sul phonyl am no,
phenyl, difluoronethyl, trifluoronethyl,

al koxycar bonyl, carboxy, hydBoxy, am no, alkyl am no,

di al kyl am no, acetyl, acetylam no, propionylam no,

am nocar bonyl , al kyl am nocar bonyl ,

di al kyleazondbinbarmyirido- @Ad mibaziim fusey I)etardm;qnlﬁb,in the carbon
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am nocar bonyl'am no, al kanoy cyan uor ofret hoxy,
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phenyl et hyI group or a group ch may "be
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pyrrolidin peri di ny
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hexah
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trisubstituted in the carbon skeleton by fluorine,

R%hl orine, brom ne or iodine atons, by nethyl, alkoxy,
|d€|n@<b$90’ﬂf@tm$dfogeﬂ afdnnor onet hyl , hydroxy, ani no,

Cl- 3-al kyl am no, di- (Ci-3-al kyI ) -am no, acetyl am no,

am nocar bonyl cyano, et hyl sul phonyl oxy,

afiHdriyeh orld Cf L-afp Mich dinth
tcb}l f uororre F’ A ’Elrt“f olfrbgwrreitchﬁg)ab&%uﬁﬂltute in the ©

pesition Mr&)ﬁﬂ@?@%l qmm Ipyf!deh aliadng; bydipky, amino,
%ﬂ i\l)kéfl ﬂ{{/\ m§ %r 0 kQ b i r I
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aminocarbonylamino, acetylamino, 1-pyrrolidinyl, 1-piperidinyl,
4-(1-piperidinyl)-1-piperidinyl, 4-morpholinyl, hexahydro-1H-1-azepinyl, [bis-
(2-hydroxyethyl)Jamino, 4-alkyl-1-piperazinyl or 4-(o-hydroxy-Co.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, Cq_s-alkylamino, di-
(C43-alkyl)-amino, acetylamino, aminocarbonyl, cyano,
‘methylsulphonyloxy, difluoromethoxy, trifluoromethoxy, trifluoromethylthio
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tr_iﬂuoromethylsu[phinyl, trifluoromethylsulphonyl, amino-C4.z-alkyl,



substituents may be identical or different, R3 denotes
the hydrogen atom or a Cl-3-al kyl group optionally
substituted by a phenyl 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 GnaatigraminetGrgealkytardi« 6. whallom-arhimp-Cas-alkybgreaips and the

f ' ' . R2 .and t th ith th
enclsByRels Py¥ aeofRaae R oup of genera
formula R (CR9)q CRGBRY 7/ N(CRAr'CRRRa s 7

IL%gl) wherein Y' denotes the carbon atomor, if R5is
ganotesthe hpdrogeactemrer, a Cusaliy graup optiematly substituted by a

' . nd r, if Y denotes the carbon atom
F?Heép'){nﬂéggﬁ}"ﬁ'ﬁﬂ]gﬁgﬁg’ers O, Lor 2, or gandr, if Y

denotes the nitrogen atom represent the nunbers 1 or
an am

2, 4 denqt es the hydrogen atom no, ]

al Mﬁﬁﬁ%ﬁo&m%xlgr%ﬁ Mgy ke kked to@pealisdigrgup present in R” or
am = [ J - - d .

i o R Or BY e s B s i iEbgp atom to which they
amare daubdnfpinaimaa ringl &yl am nocar bonyl ani no,

cycl oal kyl am nocar bonyl am no, :

phenyl am nocar bonyl am no, 5 am nocar bonyl al kyl
mﬁHJRaﬁé)%éiMéﬁmtﬁﬂ?é EMél [

al koxycarbonyl al kyl or 83?%@% ky%{sg?/éc)%npqtegrgmiup o\f(,general
faweglanot denote the nitrogen atom the carboxy,

am nonet hyl ,
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wherein

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

denote the nitrogen atom,

q and r, if Y' denotes the carbon atom, represent the numbers 0, 1 or 2,
or

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

R* denotes the hydrogen atom, an amino, alkylamino, dialkylamino, aikyl,
cycloalkyl, amino-Co.7-alkyl, alkylamino-Ca.7-alkyl, dialkylamino-Co.7-alkyl,
aminoiminomethyl, aminocarbonylamino, alkylaminocarbonylamino,

cycloalkylaminocarbonylamino, phenylaminocarbonylamino,



al kyl am nonet hyl or di al kyl am nonet hyl group, a
phenyl , pyridinyl, diazinyl, 1-naphthyl, 2-naphthyl,
pyri di nyl carbonyl or phenyl éarbonyl. group whi ch may
each be nono-, di- or trisubstituted in the carbon
skel eton by fluorine, chlorine, bromne or iodine

at minobyrbcmiyla}kyi athloocgrbangtamyinealkph atkoxgearbonyl,

di flyoro trifluorongethyl, hydroxy, am no,
ac e SPHIGP %%%ﬂé’&?@a?ﬂwﬁ, yEﬁEOHBCEII‘ bonyl ani no,
am nocar bonyl am nonet hyl , cyano, carboxy,

al koxycgr bonyl, carboxyalkyl al koxycar bonyl al kyl ,
aI Kn B dO\ﬁS(Flﬂt&llenyteaﬁmermf,f@@matwm”thwcarboxy, aminomethyl,

(égf'%%’i%‘%&ﬁ%ﬁgmy@mﬁ@%m' am no) hydroxyal kyl,

trifluoronethoxy, trifluoromsthylthlo

trifluoromethyl sul p hlné or trifluoronethyl sul phony]
gr GupRenyMpyreinediazgioys f rnarhitg. Zeappbthvi,demidinyidarbenyl or
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6 tthe térhmﬁ@letdn@y&‘hjmmd Of&ibl‘iné brhimYn@bﬁi&imeﬂémmﬁs by
|per|d|n | car bonyl or 4-alk

-p.ays?f k?f& O Bhﬁlﬁy phgPyiaxy; dlmmrpmqﬂmé Hﬁl@oeomenhm byeeoxy,
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ni trogeh or" carbon atom orfed nono-
andnminegarbboylhatiesmetyt, egaaoycarbekﬁ;dll&n@cgfbﬂr@l not
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4 afhfk:plrari:emq&@,r nilusineathbRntHflgsreHiethiithidhe ring rray
no- pol ysubstituted by a Cl-7-al kyl grou

rmHH r{ﬂﬁthw%ﬂpprylaﬁrﬁﬁféwprr@lméswpkgmyl P URM (Whl[% the
di 3 kyhaghe BE?@:‘.&%[ BPHH%B%@{' di nyl car bonyl ,

car boxy, car anoy
a 4- to 10-membered azacycloalkyl group, a 6- to 10-membered oxaza,
thiaza or diazacycloalkyl group, a 6- to 10-membered azabicycloalkyl

group, a 1-alkyl-4-piperidinylcarbony! 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-piperidinylcarbonyl- and 4-alkyl-1-piperazinylcarbonyl group
in the ring may be mono- or polysubstituted by a C1.7-alky! group,



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 kylé6 group, or substituted
by a cycl oal kyl carbonyl, azacycl oal kyl car bonyl ,

di azacycl oal kyl car bonyl or oxazacycloalkylcarbonyl

gr oup méﬁmtltytedm&kaphsuﬂdsﬁu-mm akanbyg, dnaﬂ«_y[anwhol e

t he al ietie ai ned i,n thes ent
cach” EOHNBE B Adn Rl R el ey aikancyl arboxy-
het eroalkyl@x&ﬂdok?ca‘mbﬁylbﬁ@ aBasdcaDoR, %ﬁnﬂoéé?bé@ylrélﬂﬂammo-
menbers and t he and pyri di nyl groups contai ned

in t heC@bEDY. aWEuiRhﬁ@al gvelapkyhercyapalkalkyarapoor
di - Orsﬁﬂét Batﬂyté;w?éj ﬂlcéﬂbﬁﬁgf @Eacf (Laciﬁylgarbopx{(lom ne

or iodine

met hyl slalzammlwaarbdnf/n arQTx@zEde)alkylbaﬁHthFglﬁab@ﬂtionaﬂy

hydr ox cetyl am no, am nocar bony
ami nocéh’;'o?’rw Hmt%@mt b ar bonyl ami nomet hyl , cyano,

car boxy, al koxycarbonyl, carboxyal kyl,

al koxycar bonyl al kyl , alkanoyl, co-

(di al ky| amrhiteodhes ehd'myofyd mom:bre(smnltmwgd al tesosubstituents each
di fl uor onet hox uor o

i)
trifl uor cHEPRN Q%t‘b ﬂ"ﬂffﬂ%&%&%@%@ﬁ%hﬁtﬁm@my@w moieties
trifluor %‘Qﬂ?ﬁdrﬁbﬂaé&‘@'ﬁho?lngqﬁérgb% %\ﬁ dthe

substituents may be iden r ferent,
denotes a hydrogen atom a Cl-4-al kyI group : vvh| l e an

unbr anch I rQup . be subst | in the co
posi ti onetg aé'l‘(%%%ﬁ &BWW"WIDS &n n§z§|n thg Rlpye-

al kyl am rrﬁentldhe@l é%hﬁmn‘ié%a inkuRYhé %drﬁi nyiL ortnsubst!tuted by
1-pi peridinyl, 4-net per azi ny 4- nor phol i

or hexah)ﬂ!HOGnQI—Pﬂ'|Oﬁﬂ%ﬁ?rﬁmln%]ﬂb@pl!n%@t0mﬂ<@X}ﬂﬂ&ﬂ bathnKy,

the cyan n SO
denot os %Q{h ?’@dﬁ%‘ﬁg 09% éﬁhug@%ﬁj@tgyl I'EHéJ rcgpgﬁ}y} gp(groxy
or, if Y'ardmesadfmyladﬁh\@tzﬁnﬁho@atﬁdﬁgﬁ@nﬁh@dﬂérb@hy‘lgn‘hﬁ@
fluorine atom or
aminocarbonylaminomethyl, cyano, carboxy, alkoxycarbonyl,
carboxyalkyl, alkoxycarbonylalkyl, alkanoyl, o-
(dialkylamino)alkanoyl, o-(carboxy)alkanoyl, diflucromethoxy,
trifluoromethoxy, trifluoromethyithio, trifluoromethylsulphinyl or
trifluoromethylsulphonyi groups, while the substituents may be

identical or different,
R’ denotes a hydrogen atom,

a Cy4-alkyl group , while an unbranched alkyl group may be substituted
in the o 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,



R4 together with RS and Y' denote a 4- to 7-nenbered
cycloaliphatic ring, 1in which a nethylene group nay
be replaced by a -NH or -N(alfkyl)- group while a
hydrogen atom bound to a nitrogen atomw thin the
above- nentioned group R4 may be replaced by a
protecting group, R6 and R7, which rmy be identi caI or
differ ase.denote a n _atom

S T ods hdi el & RIS S e red e wtomp o
not denote a nitrogen atom the fluorine atomand R8
and 39 whi ch may be |dent| cal or different, in each

R’ teasthar vith Ry and §€ rencieradt- ta 7anesbsigy bydealighatic ring,

Qﬂébéwh&%’ﬂ%. RS O8 ALhE Sen/Btdn BYANEL orai(elkyd- group

the al kyl groups present within the other groups
specified conprise | to 7 carbon atons and may

st r ai ghilech Ayarogeniatamdeund (@ra nitrogeadiomevitiyn élmaabove-

dach TEMGRANBEE e pRclRcER FAbHIEURG oG =
fI uorine atomns, all the albovlekrrenti oned cycl oal kyl

o P PR bk et DS SoTt Jiaforiainasshoeneranste
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f | wenoteea aitoogen atom, tthe flabone atemtandned ar omati ¢ and

het eroaromatic groups nmay additionally be nono- di-
or trisubstituted by fluorine, chlorine or brom ne

at ®WPeanddR® GVHCR méﬁf bé‘YdHrﬁ:é)él @l’f &H@% rANH dabf case %enot%g

substituents may denti cal ferent an

pr Mdmge\neatgrrb@rp@(}mmlksdmwpn the foregoi ng and
subsequent definitions are neant the protective
groups famliar frompeptide chem stry, particularly

whilepuplees itied risisey statda Nyl tHe ébdi/él\ﬂnbhtiénécpalﬁy%cbﬁmoxy
atons in the alkox¥ noi ety optionally substituted in
B

SrPePs AWl asdbe ally gptwwe@g@hwm:a rﬂne pthes grouppseecified
cBHfﬂ?%le %ok BaBonBoMi&r )b d NG crHi? YPBranched, 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 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,

all the above-mentioned aromatic and heteroaromatic groups may additionally
be mono- di- or trisubstituted by fluorine, chiorine 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 ' |



for exanple the benzyl oxycarbonyl,

2-ni tro-benzyl oxycar bonyl, 4-nitro-benzyl oxycarbonyl,
4- met hoxy- benzyl oxycar bonyl , 82-chl or o-

benzyl oxycar bonyl, 3-chl oro- benzyl oxycar bonyl ,

4-chl oro- benzyl oxycar bonyl ,

4- biphenylyl a, a- dinethyl-benzyloxycarbonyl or

2pReyREP RGO s Rt LRE S hras S Mihe iy mAety
cq:ttmny BubdtRuldkin the BRERYMhuds B¥ 8RRl e Som, by a nitro or

nethoxycarbonyl et hoxycar bonyl , n- propoxycar bonyl ,
Ahesyl BrReRyarAnbe PT twe Diatoopcaicbiosy | |

1- net hyl propoxycar bonyl , 2- nethylpropoxy-carbonyl or
tert. butyl oxycarbonyl group, the allyl oxycarbonyl,

2, FoRexamplel tae GehkylbxgcarBbAyl, Q&hﬂdébbﬁﬁ?lbﬁfﬂdérb@hyﬁ'
quorenyInethoxycarbonyI group or ornyl, acetyl

or 4PirRRIZYIRYEFD b domethaseycsnzyimeysarheayt, 2oehieies

Pr §x88410 C L d _the

above g gé’ﬁpb{gglrwi 5 |‘?&§‘9€L‘ﬂ5’ %9}19 ‘?'%!B'I"z R2 and

R3 beneyldaicarbdnyls 4+oiphérmgd, bdifrehylibesizylorhestbaRtor

her ei nbefore and R1 denotes a nono- or dlunsaturated
5- dordimabengced-dimgthylibenayloxys¢atkanyrgroupi aza

heterocyclic group, in which the above-nenti oned

het erocycl es are linked via a carbon or 9 nitrogen

it AIRdxyTartaHyl gRsLD With NSt &F DPRY 5 cBFSBHPSoRN mOtﬁeta!m a
nltrogen atom may be substituted at a carbon atom by

moIBWeny| , pyridinyl, diazinyl, thienyl, pyrrolyl,
1, 3- thlazolyl, isoxazolyl, pyrazolyl or
1- net hyl pyrazolyl group and an ol efi nic doubl e bond

of fan'rm(amﬁple tiee altiexyoanbooN e@thUﬁy‘Eﬁrbbﬁhjl eﬁ-propoxycarbonyf
het er ocycl es nay be fused to a heny pht hyl
py||qodﬂr xygpg)éq n-butoxycarbonyl 1-me hy'lpropoxycarbonyi

2-methylpropoxy-carbonyl or tert.butyloxycarbonyl group,

the allyloxycarbonyl, 2,2,2-trichloro-(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 XY, 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



thienyl or quinoline ring or to a 1 H quinolin-2-one
ring optionally substituted at the nitrogen atomby a
nmet hyl group, while the phenyl, pyridinyl, diazinyl,
thienyl, pyrrolyl, 1,3-thiazolyl, isoxazolyl,
pyrazolyl or 1-nmethyl pyrazolyl groups contained in Rl
as nitnedén atorhhe benzo-, pyrido- and di azi no-fused

het erocycles in the carbon skeleton nmay additionally
be nmono-, di- or trisubstituted by fluorine,
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nitro yl, ucr one roxy
am no, alkylanino di al kyl - am no, acetyl am no,

acet uor mat ho or trif|uoromethoxy
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di f el I
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atons and may be branched or unbranched, while each
nmet hyl ene group may be substituted by up to 2
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substituted by up to 3 fluorine atons, and
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or different. A third enbodi nent of the pr esent

i nvention conprises the conpounds of the 10 above
gener : r,e
defi nchP "%gﬁﬁgﬁrjlz?r{r}}tlaeqygre |Eﬁd'?ﬂﬁwf %ﬁ'e%léégﬂgﬁl E}Q-%dt .
Rl defsuixazoly!, pyranohd air vrmietyISyratolylgips eoathited #aRbas
tri az&@@et eroc clic grgé)up, whi |l e the above-nmenti oned
het or B8) @scibeaPEnga-n RIS apddigzinpdyend hetarpoydemintng
a car Bafhn SHMHB %ﬁé 88itioh A €
additionally be Qubs |5t uI Igg fb@ahf:cg?%oﬁ gtpgﬁugga%ﬂed by
pheny flugrineychierine, bromine or iodine atoms, by alkyl, alkoxy, nitro,
difuoromethyl, trifluoromethyl, 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.

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



an ol efinic double bond of one of the above-nentioned
unsaturated heterocycles may be fused to a phenyl,
thienyl or quinoline ring, whtile the phenyl groups
contained in RL as well as benzo-fused heterocycles
in the carbon skeleton may additionally be nono-, di-
atvovet gérsarbkformutae(d), shefréinor i ne, chl orine, brom ne or

i odi ne atonms, by methyl, nmethoxy, nitro,
di fl uoronethyl, trifluoronethyl, hydroxy, am no,

I a b I
ALY .l 9 i 002 o RERHAIT A BB oGyt and
substituents may be identlcal or different, but are

Ry L FOBR MRS PR bt o by tgrovor
gretipoxy group, while, unless ot herW| se stated, all the

above-nmentioned al kyl groups as well as the alkyl
groups present within the other groups conprise 1 to 7

car, ht - chai n ot br nched
ot A A e Aol Y a1 kAa Va 8RBT zom,
groups nmay additionally be nono- di- or

trisubstituted by fluorine, chlorine or brom ne atons
or %pwrbpnﬂm%&ﬁdja@eamﬁsa aitwgeneateubst i t uent s

may be identical or different. A fourth enbodi nent of
the present invention conprises the conmpounds of the
aboway gdditionalf be substit(ied, atwhedrdbn atormby & phé%@?oa;ﬂ &nd
R3 are defined as hereinbefore in the first enbodi nent
and Rl denotes a

4- (a%—éléﬁmé d%uﬁIe'sbér‘?d HPNEBPIE abRRIARAGFEP iRsatuYdted Pl

per| di n-1-
(r@tmoyaleanmmwmseﬁkﬂocwlphanwl tmedyhdr)quinglieeiriign- 1- y
4- ( 5- oxo- 3- phenyl -
5-di hydro-1.,2,4-triazol -1-yl)-piperidin-1-yl,
(2- Qrekhe- ﬂhéIWI’ bRoupd (Qﬁﬁéihéd% R’ as well as benzo-fused

] quinolin-3-yl)-prperidin-1-yl,
( 2- bgteracycles hyhesatben Rkelatdramay didejtidnaildibe-mono-, di- or

2 YRS R hg Wrine, shioings psoming gy dipecrinms. by ymethyl

I per intthexy, \itro, difluoromethyl, tnﬂuoromethgl hydroxy, amino,
(5-0x0-4,5,7,8-tetrahydro-2-thi a- di aza-azul en- 6-
) - ﬁﬁg lamigen diglkyJamino; acetylamino, acetyl, cyano, diflucromethoxy

: 3( 5' )Si‘ﬂgﬂugg?rﬁg@r?&?t%ﬁur%j Yhifethe WPbatittiefils hay vd 885041 or
4 (2 d»ﬁer&nthma Sret ;?Efaiawrmsunemcédz o-ridndsubstiiueeeby a
oxo 1 'I:I @’%%I‘Qﬁf%ﬁ{w&%e atofn @F byra mednd o8 methexy afoyp,

I
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c
4-
3-
4-
p
4-
y

- 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 formula (1), wherein



1-yl group, while the above-nenti oned nono- and

bi cyclic heterocycles in the carbon skeleton may

addi tionally be nonosubstitutled by a met hoxy group,
whi |l e the above-nenti oned aromati c and heteroaromatic
groups by fluorine, chlorine or brom ne atons, by
cyano or hydroxy groups may additionally be nono- di-

At Ba R g ot e O SRRl RS P Gmiogiment and
present i nvention conprlses t he conpounds of the
gbove general formnul wherein A

Rl ..
Parcterugers AP ety @n@enaqdeze@rméwmﬁendm 1-
&2 8%0 qei‘ ?E{ ({ﬂ)‘ﬂé?&ﬁpaﬁﬁ)‘)ﬁb@ﬁdrﬁ e %(E{@%%J henyl-

rou

4i 5}dﬂt}ﬂir@-1 Zqéstnazcnjnl Wp&pqniuhmy kyl, ME-lO@tDﬂh(E«d:l’tyﬁmmtdazo[4 5-

B TARRBRTARH o Bt 2 G nppia-sipyrimicin-
3W%W@H]rﬂ@ l 4'-{21?6&(5-@'4 ﬁil’g&ﬁl’r’o-z;'-f ﬁ’irérﬁf[ts Q'-d]}é&/nmldm-S-yl)

In I bi s-( roxyet hyl ) J'am no” gr oup

pmarldm 1hd, B osorehi Ebtﬁ[aa htyer @thg&:‘ﬂ J6ed @zarap@! eﬁrﬁj'yl )

PR 2 R0y 2 A e Aretubto e 1 i ina v

pFrJé'rr@m -M&y, 41(216)(6-9! 24 B-féﬂﬂa'h?dﬂi-ﬂtl@no[gﬁ-ﬂﬁ Bydiaz@dikBeyl)-

di fl uororrethy, trifluoromethyl, hydroxy, am no,

pigeriginaft # D& (BX0dT,4- C(Ih}ldrg-%fﬁknlepoaﬂﬁdpymdtny.p-gﬂrmgendrn-

arbonyl, cyano, difl uoronethoxy,
1§Fbﬁ? Oronethoxy am no- Cl- 3-al kyl ,

Cl 3-al kyl am no- Cl1- 3-al kyl or
§C13alkl-amnoC13alléy groups and th
suw tie theabavermeryiened ®eng-an larpy@hcrtreé?rétwcleﬁm the carbon

R R HPEED T B P,

present in or a phenyl or pyridyl ring present in

and the n|trogen atomto which they are bo
Whtte m%@bevsmwome%ma%anﬂrt@terear %a‘onﬁstﬁydbt%te

Cﬁg*%ﬁ @e g)f‘ BréthineREMsbY EOSE oP hPHRs oG LmBY HtRiittinally 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, Zand R are defined as hereinbefore in the first embodiment and
R? denotes the hydrogen atom or

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

carboxy, alkoxycarbonyl, aminocarbonyi, aminocarbonylamino, acetylamino,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl; [bis-(2-hydroxyethyl)Jamino group



forrula RS (CQRA)g!l ' CRSR7 (CNN)r' Ra N CR6R7

(I'l) wherein Y' denotes the cybon atomor, if R5
denotes a pair of free electrons may al so denot e
the nitrogen atom q and r, if Y denotes t he carbon

at om whitptiesghdve-h and r, if Y
denot e dt}t&ﬂe&lﬂn:tg ogerqng?%ﬁlhéteg% ygggﬁfoqfiﬁea pbeny groups may
2 Mt BONOH diyrdriogsii ?Q@c

ai kyI | am no. group,
enotf@@tr g ﬁﬁlf) H'g%et?{%ﬁ'{"b%’ rig m%t@msawmyhﬁﬁkoxyoup,

h th
B ba it ut oy b oA bkfoxf Lﬁ?fﬁﬁ?“’&mi@?am@oow-
br om('lr:! ﬁ%( ‘%’f“”@yaﬁewlanmhb Lerninoeb iydreR :ﬂE&BWéthoxy
oa ¥

or ered a ac c
gr oggfmg*%mgf aﬁ]nug) aﬁsyg'eégb ylanilz@@ cralyl onl

r oui-Gr1-zaalkyl)amise r.ou
\?\Ihl Igehg%labov -r:enﬁg?gk nono- %@ad |§§;§és1\"iléeq‘t3”?éybe

het ercoc bound via a ni trogen or carbon atom

in the above- nentloned nono- and bicyclic heterocycles

gg;y net hyl ene group not directly bound to a nitrogen,
yaROtEs f@@hp@r@genatmmdrwcpgawbg,tddput ed by one or

.two fluorine atons and

while the Cas-alkyl group may be linked to an alkyl group present in R?

or a phenyl or pyridyl ring present in R? and the nltrogen atom to which
they are bound, forming a 5- to T-membered ring, o

2 3 .
R” and R® together with the enclosed nitrogen atom denote a group of general

formula
. RS
(CRsR)
Y
[ CRRY. T N
N “CRR,
» (1)
wherein
Y1

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

. H 1
qandr, if Y' denotes the carbon atom, represent the numbers 0 or 1 or,

. 1 4, .
qgandr, if Y denotes the nitrogen atom, represent the numbers 1 or 2,



t he above-nenti oned nono- and. bicyclic heterocycl es
may be substituted by a Cl- 3 al kyl group, by a
benzyl, C3- 6- cycloalkylalkyl Cl- 4 al kanoyl ,

i - (Cl-3al kyl)-am no or Cl-3 al kyl sul phonyl, by an

RGeSO KSR K S iR Bl
Cl-gfogb kyl group or, if Y1l denotes a nitrogen atom it

may al so denote a pair of free electrons, R6 and R7,
whi ch may be identical or different, in each case

Se9LE P NERTRIRS B o b B FE el .

identical or different, in each case denote a

hydr ogen. atom or a Cl- 3-al kyl group, 14 while, unless
ot ﬁ*é?h)ﬁf% FM'QU% or aqaz'rwharw@ct}my basybslituiad igreashs

as -Ug, %ht&‘lln?%r%' [r%r%ﬁp&% hin the ot her

groups Xonprlse car on ~atons may be

st trifluphdmetinicarbonyly methiy dr arthéxXyegelapy e- nent i oned
aromati ¢ and heteroaromatic groups may additionally be
nmono-, di- or trisubstituted by fluorine, chlorine or

b .
% 45T B ST G U o BERURB@ ooA o

-substituents may

endiedaoycioalisfl gmsp or aserto 9-meanitared azabigy cleakkyt group,

compounds of the above general formula (1), wherein

A X, Y, Zand R1' are defined as hereinbefore in the

firstwRidaE EvednshtidRedd e ana AR R B o188 M
or a C2-7-alkyl group which nmay be substituted in th

o poshaunshvieya aitiogenyr caeheimatonal kyl ani no or
di al kyl ami no group, while the above-nentioned phenyl
group may be substituted by an am no-Cl-3-al kyl,

Cli - 3nah& vbavkmertbnédahiono- and %cybﬁéhétérbbyéxés aAy no-

Cl- 3-al kyl group, or R3 denotes the drogeh atom or a
C1- 3-raetbyleng gigpp daﬁatlmowmgm a@ntmem oxpigem of BYPBHT

at om0 bel Ab%tiftltEd BY'URe $H fudfine atoms and

the above-mentioned mono- and bicyclic heterocycles may be
substituted by a Cys-alkyl group, by a benzyl, Cse¢-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.z-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 C4s-alkyl group or di- (C1.z-alkyl)-amino group and

-~ R%and R®, which may be identical or different, in each case denote a
hydrogen atom or a C,3-alkyl group,



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 toget her with the encl osed
ni trogen atom denote a group dff general fornula 15 R5
(CRR9)q Y CR6R7 N (CRaRA-CR6Z W (I1l) wherein Y
denotes the carbon atomor, if R5 denotes a pair of
free electrons, it nay also denote the nitrogen atom

h
q vﬂrilgr gnletsg ro‘tﬁner@l%@ét@?ed %p tﬁé‘%ggﬁe ﬁ%@ggﬁﬁ? ﬁf‘c{qptgga:snweil
ata§rﬂ‘e rlkylEaups Df%enbwﬁblnﬁhe oﬁner&;rou;ﬁﬁlcdmﬂééfﬁ tbFecarbon

et e fiihe gﬁ@i‘&%eﬁsﬂg%@n%‘e%re@{h%&h&ﬁgnﬁ%ed
oardmatic ared he@rvalynalictdrbiips! aa%?ﬂd"ﬁ’dé{é%? *P;%Ir}%no Rihy

am no,

o&ﬁ’fge %?%g%ghagrgﬁgﬁih?%%mm ggomg)er by cyano or hydroxy
1- %%ﬁg‘é rB|sclil|b}r'1éh _ S'%%gr@érﬁfp%'l er aqfferé/nt

4- acetyl - plpera2|n 1 yl,

met h pi perazin-1-yl, pyrrolidin- 1-yl,
ﬁ%ﬁ{} Fﬁlﬂoﬁé}" tlﬂeﬂ esent |'f§@ﬂil@p)0|0nmqses dhé nemppUnds of the

bRkl n@»@-fwm p nmor phol i n-4-yl ,
4, 4- dl%\ uor o- pi %Igﬁp fﬁ’hb - 8 met hyl - 8- aza-
blcyclo[3 2.1]oct-3-yl, pyrldln 4-yl ,

t erldlnlyl 1eth|-
gx. g{éﬁeoi] #‘iﬁ/ areﬁeﬁ #8s ﬁeﬁ%nb@bﬁe mtyue first embodiment and
4- (di met hyl am no) - pi peridin-1-yl,
giz(dl et hyl am nonet hyl ) - pi-peri di n- 1-yl,

tdanefeson ehﬁnw?aﬂavlmnw 2pig wl'allkyl group whlchlmaP/ be
eridi enzyl - pi perazin
étélgﬁﬁgﬁéﬁl u?t Ig o Sudion t¥y & phenyl, a}/nmcl? aplkyiamlno or dlalkylammo

~ group,

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

R® denotes the hydrogen atom or a Cy_s-alkyl group,

2 .
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

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



1- (et hoxycar bonyl nmet hyl ) - pi peri di n-4-yl,
1- (et hoxycar bonyl net hyl ) - pigfridin-4-yl,
4- (et hoxycar bonyl net hyl ) - pi perazi n-1-yl,

1- carboxynet hyl piperidin-4-yl,

4- car boxynet hyl - pi perazi n-1-yl, 4-ne£hy|suiphony| 16
pi perazin-1-yl or 4-nethyl-piperaziR-1-yl group, R6
denotes a hydrogen atomor, if Y d¢notes a nitrogen
atom it may also dehyRg).a pair of [free,. electrons,
R6 and R7 in gach asé\dgnotqrg_hy_ bgen atom or a

di met hyl ani grolip and (&;Rynd | ™each case denote
the hydrogeh atgny wWiCReR Wl e otherwr® stated, all
t he above-nentiobked al kyl gr@GRBgl;, as well as & e al ky
groups present within the other groups conprt 1 t0 7
carbon atons and may be straight-chain or branched
and t he above-nentioned aronatic and heteroaromatic
Wieseils nay additional |y be nono-, .di- or
trisubstituted by fluorine, chlorine or brom ne atons,
by cyano or hydroxy groups and the substituents may
be Y' diembtexatheararblor yraior, if RitideRoted @pair bhfree electrons, it
enbodi nents nenti oned above those conpounds wherein

(i N3y JIep depstathediliogen atas a cyanoi mi no or
phenyl sul phonyli m no group, X denotes an oxygen atom
an imno or nethylene group and Y and Z i ndependently

of qame raifof hdenotes thedearbor atora} feireddnt thehaners 0 or 1 or
branched Cl4-al kyl group wherein each nethyl ene group
may be substituted by up to 2 fluorine atons and each

ot St PN RieRRles e, Sifa3Ch b reBfesthit e ulrbie 1262,
with the carbon atons to which they are bound may be

. dt th ’ f . 5.t . o Y
{?ﬁgseﬁeft%sqng hydrogén atom, ' © ° o 7- menbere

a pheny! or pyridinyl group which may be substituted in each case by a
fluorine, chlorine or bromine atom, by a triflucromethylcarbonyl, methyt or
methoxy group,

a dimethylamino, diethylamino, perhydro-azepin-1-yl, 4-methyl-perhydro-
1,4-diazepin-1-yi, 1-methyl-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—pipéﬁdin-1-yl, 8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl, pyridin-4-yl, 3-dimethylamiho-piperidin-‘! -yl, 1-ethyl-
piperidin-4-yl, 4-amino-piperidin-1-yl, 4-(dimethylamino)-piperidin-1-yl,
4-(diethylaminomethyl)-piperidin-1-yl, p-triflucromethylcarbonyl-phenyi,
1-benzyl-piperidin-4-y}, 4-benzyl-piperazin-1-yl, azetidin-1-yl,
1-(methoxycarbonylmethyl)-piperidin-4-yi, 1-(ethoxycarbonylmethyl)-
piperidin-4-yl, 4-(ethoxycarbonyimethyl)-piperazin-1-yl, 1-carboxymethyl-
piperidin-4-yi, 4-carboxymethyl-piperazin-1-yl, 4-methylsulphonyi-



are of exceptional inportance and those conmpounds
wherein (ii) A denotes an oxygen atom or a cyanoi m no
group, X denotes an oxygen atoly an imno or nethyl ene
group and Y and Z i ndependently of one another each
denote a net hyI or ethyl group wherein each nethyl ene
gr oupP'RESAA 1 BE frpethybiperanmin-layl Zroup, uor i ne at ons
and the nmethyl group may be substituted by up to 3

fl uorlpe atons, while the above-nentioned nethyl and

et hy| Rgdenates adyerdgan atorh ot ity tdehstes aaiiogeri atoriiEMmay also

theyo&aretbound (g&ly b% £O| ned to one anot her, formng a
S a M UGS SIECr® of particularly

outstanding inportance. In a first aspect, there is

provi ded CG.,QP ant agoni st of the above general formnula

(1) kheand Wmmmamdragmtm oyamiimethytamino

phen)r/%lr g nyI i mno group, X denotes an oxygen or

sul pAur "atom an imno group optionally substituted

by a Ci1-6-al kyl group or a nethylene group optionally

subs ut ed9 by a Cl-6-alkyl group, Y and Z

i nde&e k1§ Qﬁcwemﬁ%ih%wfogenetmna

strai ght-chain or branched Cl-6-al kyl group wherein

each net hyl ene group may be substituted by up to 2

f whike, urdest otiensise stated, metHE/échéWi@nH@b{edJQIkgl groups as well

sub tit u 3 fluorine atons
ﬁﬂw‘f 96?%7@ Fﬁﬁﬁ%ﬂt vgthin fle othes greupsikarprises! da7earbon
ol ned t
Z%‘S{’fﬁse?"“ iy Qe e FIoh IR B bR TR PR ot ehfodar
a‘arﬂm&mm hﬂtataaaiorﬁatnd: arotipmmag meditidnakiybe madrid-2dr or
qﬁ%&bs%tyt(éld'b%/ fldrine rine, chlorme 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

(i} A denotes an oxygen atom, a cyanoimino or phenyisulphonylimino
group, ’

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

YandZ 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 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,



whi |l e the above-nentioned heterocycles are |Iinked via
a nitrogen atom contain a rbonyl group adjacent to
a nitrogen atom may additiorally be substituted at a
carbon atom by a phenyl group and an ol efinic double
bond of one of the above-nentioned unsaturated

het erocycl es may be fused to a phenyl, thienyl or

qui nakeé béekd:é]ﬁioﬂéiﬂidw?oﬂﬁﬁ‘cé’ﬁﬁéw groups contained in
R as well as benzo-fused heterocycles in the carbon
‘skeleton may additionally be nono-, di- or

tri sybsdd ..ne, chlorine, bromne or

i odi ne at%ﬁésg%@%%%%%&%b nmet hoxy, nitro,

di fl uoronethyl, trifluoronethyl, hydroxy, am no,
alkyh§n1n , ,di al kyl am no, acetylam no, acetyl, cyano,
di f148ro €S 8h QYL FPBHRT AEYFNYMIN@growmi | e the
substituents may be identical or different, but are
preferably unsubstituted or are nonosubstituted by a

fl uori ne, Xcldnotésgn 9 Bt r t hyl or
nmet hoxy group, R2 gcseqrqg?es ?ﬁbé@]mn%g%%gﬂyﬁgﬁé@“p and
phenyl met hyl - group or a C2-7-al kyl group which may be

substi t ut ' itjon by a phenyl, pyridinyl,
hydr oxy, ‘S%“HZZ, ﬁ‘@?ﬁ’%‘%ﬁﬁ&%‘,’“ %’F%Pég)%ﬁeﬁ@% denote a methyl or ethyl

al koxy cargsony wheteinbsach, méﬁ%@%ﬂyraygq %lfl?ﬁﬂtl,lted by up to 2

anmi nocar gjgné.l am no, acetyl am no,
1- pi per i #1RYNG akohs @pedhemethyt group may be substituted by upto 3
[ bis-(2- hmgﬁﬁééﬁﬂ.ﬁ%l )lam no group, while the

e

above- nenti oned ‘erocyclic groups and phenyl groups
may 19 additionally be nmono-, di- or trisubstituted,

in [ bon skeleton by fluorine, chlorine, bromne
or Ml 6 365

tri ffouss I m. np, .Cl- 3-al kyl am no,
(Cl- 3-al %]??%rﬁhﬁg?éq%@é@? uth 8? l‘aﬂf"a

di ffmereberasdosyg, trifl uor onet hoxy, ami no- Cl-3-al kyl,
C1- 3- al kyl am no- C1- 3-al kyl or

di - (C1- 3-al kyl ) -am no- Cl1- 3-al kyl groups and the

S of PRl B tarcg i, & 1 €N

In a first aspect, there is provided CGRP antagonist of the above general
formula (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 Cys-alkyl group or a methylene group optionally substituted by a
Ci¢-alkyl group,

Yand Z independently of one another each denote a straight-chain or
branched Ci-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,

whjle thg above-mentioned alkyl groups together with the carbon atoms to

e meptionediyethyhardsethyl gloips: mgaméhwiotlh the carbon
| -
&e enBanather famming a 5- to



R3 denotes, the hydrogen atomor a Cl-3-al kyl group,
whil e the Cl-3-al kyl group may_be linked to an al kyl
group present in R2 or a pher} | or pyridyl ring
present in R2 and the nitrogen atomto which they are

¢ R 18 et e mrkPedalieA T pog amoltitsn i & Ja o &

gmexpbefedofgral formula RS (CR8RI9)q I/~ RaRs) R /Zz4
N CRSR7 (I1-) wherein Y denotes the carbon atom or,
if RS denotes a pair of free electrons, it may also

d [ denqt.es e .
car sl et hdrdtBH R Yt ielbeta fiagh Bl ghaga hpterocyciic
|@nxuxdenotes the nitrogen atom represent the nunbers
I or 2, R4 denotes the hydrogen atom an am no,
al kyl am no or dialkylamno 20 group, or, if Y1l does
not
i a1 (SN 08, irdrBaRg HoliPoided RrRa s ¢ niogen atom,
d|a2|nyl group which may be substituted in each case
ori ne mne atom, by a

t ri f?%%’&ﬂe?%%&t@f@@ladoac ? 9|mf599%@t963<y group, a

- to 7-nmenbered azacycl oal kyl group, a 6- to

7 menber ed oxaza or diazacycl oal kyl group or a 7- to

9- neBE edditianally be subalituidd atraoarbonwiomebyt Agheny! group and
above-nmenti oned nono- and bicyclic heterocycles are
bound via a nitrogen or carbon atom in the

aboagr olefihic GeeBldBeed 0ROk Bl MECABSVeDPERIIGTYE LESatdfited

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, chion‘ne, bromine or iodine atoms, by methy!,
methoxy, nitro, diflucromethyl, triflucromethyl, hydroxy, amino,
alkylamino, dialkylamino, acetylamino, acetyl, cyano, diflucromethoxy
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 phenyimethyl group or a C,.7-alkyl group which may be substituted in the o
position by a phenyl, pyridiny!, hydroxy, amino, alkylamino, dialkylamino,
alkoxycarbonyl, carboxy, aminocarbonyl, aminocarbonylamine, acetylamino,
1-pyrrolidinyt, 1-piperidinyl, 4-morpholinyl or [bis-(2-hydroxyethyl)]amino
group,

while the above-mentioned heterocyclic groups and phenyl groups may




nmet hyl ene group not directly bound to a nitrogen,
oxygen or sul phur atom may ge substituted by one or
two fluorine atons, the aboVié- ment i oned mono- and
bicyclic het erocycl es may be substituted by a

% aii éh}sgr ougho-béq oggn%ﬁ%tlhg% Hbtrﬁ/carggln lé%el% kr}/ By
Cl‘ﬂ%@hhé' &Hbrﬁﬁ@rﬁl‘bmlr@/oﬁiﬁdlrﬁﬂ HOMKS ngﬁélﬁ l, alkoxy,

al koxycar bonyl al kyl, carboxy or car kyI group, R5

derﬁﬂimomeﬂw&rtﬁ@t@romaﬂny! Z\Y xg,_a;mm ﬁMIWInQ- di-v
£ r GePUSDRhE®Y SR ey AmiffieaPody) GRRbraRy bR foxy

d' ftrfiﬁrd?ﬁrhethdkyeaﬁihdleﬁg aﬂqno@egén@lammdr@gﬁaikwtmm or a
C, _3-al kyl di - (C1-3-al kyl ) - gr oup nd
R9_C|l—(ﬁ1-zrﬂ!kbfasﬂfﬁléor%m@|k?i|£f0tjp$ @ﬂfiftB%Hbst!tuﬁnféa{Eﬁy §se
de gen atom or a Cl-3-al kyl group, 21
V\hiﬂ?}éerﬁ' e%'ﬁg%trnﬁerw se stated, the above-nentioned

al kyl groups or the al kyl groups contained in the
gbove- mentioned groups contain to 7 carbon atons
Rarftenciss. the drpgen-atom °Dﬁk¢1a?ﬁ% AETRHE: t he
above-nentioned aromati ¢ and heteroaromatic groups

may additionally be nono-, di- or trisubstituted bg/. 9
f | while tiee Cid-alkyingroop rm)ohia finked toran aligy! ggmm;pr@sen in R*or

) o S aPehulrtin G biksend i 55 Apdife Bittitkn obtEimieh they
| nyRNbAGHY, Q&Whg%e@tbmn@ﬂme%gofor the above

general formula (1), wherein A denotes an oxygen atom
a cyanoi m no or phenyl sul phonyl i m no group, X denotes

%aaéfqagﬁﬁw %watgﬁ [h%eﬁé?tpg Prﬂ agoéﬁ gﬁzélggeoa glod5'd General

ﬁﬁﬁmggght chain or branched Cl-4-al kyl group wherein
each net hyl ene group may be substituted by up to 2
fluorine atonms and each nethyl group may be
substituted by up to 3 fluorine atgns, while the
above-nenti oned al kyl groups togetRher with the carbon

atoms to
(CRsR,),

Y
CRR;
/f\ //(CRaRg) T g

\CRG 7 , (")

wherein

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

may also denote the nitrogen atom,
qandr, if Y' denotes the carbon atom, represent the numbers 0, 1.or
q and r, if Y denotes the nitrogen atom, represent the numbers 1 or 2,

R* denotes the hydrogen atom, an amino, alkylamino or dialkylamino



whi ch they are bound nmay be joined to one another,
formng a 5- to 7- nenbered rlng R1 denotes a 4 2 ox0
( 1,2,4,5 20

tetrahydro-1, 3- benzodi azepi n-3-yl)-piperidin-1- yl,

4 (2 @?pl 4- di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-|-y
, g? Oxo- 3-pheny| -

4 5- dlhydro 1,2,4-triazol-1-yl)-piperidin-1-yl,
4-(2-0x0-1, 2- d| hE/dro i m dazo[ 4, 5-

c] qupﬁdf‘( dges npt gengteithie nittogeh,atom, it denotes a

g 3(/I2§j%g§'per| Sﬂ#}%ﬂro 4H—t hi eno[ 3, 4- d] pyrim d| n-

4 (2-oxo-1, 4- d| hydro 2H-th| eno[ 3, 2-dj pyrim di n-3-yl) -

er n 1-
? IBEIS“M' Byﬂdlay& Attiaznyrgsowp which mhag-béi sutstiared énedch

4-
yl)- Y,
2 SR o Mubideychiois & 888 atory; by ariuaromehyicarbony,
pi pemetﬂlyhellﬂwlthoxy group,
4-(2-o0xo0-1,2,4,5-tetrahydro-thieno[ 2, 3-d] -1, 3-di azepin
-3-yl)- pi peridin-1-yl or

o e S el g 5 8 A o

rmn@a?@ﬁECIDB&WbQNWDWY%W?hmbéFeH@aﬁﬂ:?@l%@nlkyl roup,
skel eton may additionally be nonosubstitu g

nmet hoxy group, R2 denotes a phenyl nethyl group or a

C2- 7- alvkiié g Ut VALhEeRtSHRY %qcﬁ %{P@m {;T)gcthgﬁimeterocycﬁes are

position by a phenyl, amno

di al kyP@ichyia Egﬁtﬁqgen\nmdad)drha!toabove menti oned phenyl
group may be substituted by an am no- Cl-3-al kyl,

Cl- 3-al kyl am no- C1- 3-al kyl or di-(Cl-3-alkyl) - arri no-

oI s 2?‘;%;83?83@?6%50@%9@ | R G R RER BB

at om tRBCVNIIE givep rmiellrbotlmtiomm & nitrogen, oxygen or sulphur

1 ) e gl B Mo B bR S e stanes oce”

nitrogen atom denote a group of general formul a R5

the above-mentioned mono- and bicyclic heterocycles may be
substituted by a Cq.s-alkyl group, by a benzyl, Cs-cycloalkylalkyt,
C,_-alkanoyl, di~(C, é—aikyl)kamino or C, ;-alkylsulphonyl, by an

alkoxycarbonyi, alkoxycarbonylalkyl, carboxy or carboxyalkyl group,
R® denotes a hydrogen atom, a C1s-alkyl group or,
. 1 . . :
if Y' denotes a nitrogen atom, it may also denote a pair of free electrons,

6 . . .
R® and R’, which may be identical or different, in each case denote the
hydrogen atom or a Cy3-alkyl or di~(C+s-alkyl)-amino group and

8 . . .
R" and Rg, which may be identical or different, in each case denote the
hydrogen atomor a C1s-alkyl group,




(CPBN)g ICR6R, N (CRaRs), CP R4 R s (lI1l) wherein

Y' represents the carbon atomor, if R5 denotes a pair

of free el ectrons, Hay al so denote the nitrogen

atom q and r, if Y‘ d@ otes the carbon atom

repr esent the numbers 0 or | .or 23 gqgandr, if Y1

denotes the nitrogen atom represent the nunbers 1 or

2, R4 denotes the hydrogen atom a phenyl or

while| dniegk aihenwisevbtatéd, thy dbeveuhemud»mécedlkyhgreapb ot fee alkyl
fluorine, chlorine or bromne atom

EL eMtaRadHpItearbegmentiangs QTQPDSrFQpFQng igrogarbo atoms
aﬂﬂﬁéﬂﬁb%ﬂﬂ; Jflb%nb{ﬂaﬁ Q@anBQHQ%&e%gﬁfl&éd admatic and

4-methyl - per |azep|n- 1-vyl
hmterream]ham graupsimay agditionaliy bglm@m@e dl—obrrtnaul;&tltuted by
eraz

MR Eing P btargnéioieaby B7a0G oF ey grapas apdfhe

sébﬁttbéhtsﬂhﬁ?'b@ﬂ@nﬁca!brdﬁférér‘i’tpr0py| pi perazin-1-yl,
piperidin- 1 -yl, piperidin-4-yl, 4-norpholin-4- yI

44d|f!uorolp|per|d|n1yl 8methy| :
A %véﬁﬂr Rérap6diRteht &f M@P% gin’vpm‘{)h oighisds'the compounds of

di met hyl am no- pi per
ahavg Q@'@feﬁcmmwf(lylwheqremn no- pi peri di n-1-yl ,
4- (di met hyl am no) - pi peridin- 1-yl,
4- (di et hyl am nonet hyl ) - pi peri di n- 1 -yl,

Aplehbidd a9 bRpgsm r
1-benzyl - pi g%%l gfdgﬁ 4@3?:%'10@@;5; t)h %Isulghonylimmo group,

azetidin-1-yl,

Irreth. i peridjn-4-yl,
e T Gr Basthylene .
4- (et hoxycar bonyl net hyl ) - pi perazi n-1-yl,
1- car boxynet hyl - pi peridin-4-yl,
Y god £ mdrpradenty oi gne anothet eath dénots hystrmightubain or
brRh@RPE! Vi) Yhod whelSh Bheh méthy Zn'engroubyrlnay 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-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidin-1-
yl, 4-(2-ox0-1 »4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl, 4-(5-ox0-3-phenyl-
4,5-dihydro-1,2,4-triazol-1 -yl)-piperidin-1-y1, 4-(2-oxo0-1 ,2-dihydro-imidazo[4,5-
clquinolin-3-yl)-piperidin-1-yl, 4-(2-oxo-1 ,2-dihydro-4H-thienof3,4-dlpyrimidin-
3-yl)-piperidin-1-yi, 4-(2-0x0-1 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-oxo-1,2,4,5-tetrahydro-thieno|2, 3-d]-1,3-diazepin-3-yl)- .
B plpendm- -yl or 4-(2-oxo-1 .4-dihydro-2H-thieno[2, 3—d]pynmldm-3-yl)—p|pendln-
- 1yl group,



R5 denotes a hydrogen atomor, if Y denotes a
nitrogen atom it nay also denote a pair of free

el ectrons, R6 and R7 in each c&3e denote a hydrogen
atomor a dinethylam no group and R8 and RO in each
case denote the hydrogen atom while, unless otherw se
stated, all the above-nentioned al kyl groups as wel |l
as t hehak ky | thin the gt her qgroups
conprise 1 Atj ggé car E@Eﬁég%?rﬂsg é%l éf%)?c%ﬁ&el?eropgcles in'the carbon
st r ai gkeleionanay addiicaatihbe naorbsubsti@bsay By &aﬁéﬂh@nfgroup,
aromati ¢ and heteroaronmatic groups may additional 'y be
nmono-, di- or 24 trisubstituted by fluorine, chlorine

o Rbdenutes apnapiok i RTS8 AR oy BB

the substituents may "be

ei YHhsHtuiag dutheenpostitionity  pheryil amive ElkyPIMFQGH diSR§lamino
t 0Elfgrrpounds of the above general fornula (1),

whereih A denotes an oxygen atonot a cyanoi m no group,

X denotes an oxygen atom an imno or nethyl ene group,

Y and Z i ndependently of one another in each case

denot¥ilg thet abevermestinped phenyimrabe neaybe sobsteleayese
it b) to,2 fl [ t
and- PRI G AR G HE{praibosteaidLond 6y sxmdotbagino-

f 1 uoiRealieyi grdup, Wi | € t he above-nentioned nethyl and

et hyl groups together with the carbon atons to which
they are bound nmay be joined together, formng a 5-

A SRR e Son) B8 o> Tod arppazepi n-3-y1) - p

peridin-1- yl,
46 2- -1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peridin-1-y
| R D% E@JQQEJ@_% H\étgyhe nitrogen atom to which they are bound denote a
47 SirflbtrYnSin ,y_tr' )] o L) - Riperidin-1-vy|, |
- 4-(2- ox)g- 1, 265%?1 (5r%%?;?gegr;ag%(/g?%g-ﬁ’enzazepmga%ﬂ group or
c] qui nol i n-3-yl } pi peridin-1-yl,
{2-0%8-1, 2:di hydro-4H t hi eno[ 3, 4-d] pyri m di n-
A y%'jé)g ﬁgﬁ}lqgtgpﬁw}éng enclosed nitrogen atom denote a group of general
4oimaulgxo- 1, 4- di hydr o- 2H-t hi eno[ 3, 2-d] pyri m di n-3-yl ) -
pi peridin-1-yl,
4- (5-0xo0-4,5,7, 8-tetrahydro-2-thia-4, 6-di aza- azul en- 6-
yl) - .

RS
- (CRR,),
/";\ / @C‘%Rr /‘L\
N /’(CRSRQ)r“.CRGR7 R4

(1)

‘wherein

1
Y represents 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




e .

pi peridin-1-yl,

4- (2-oxo-1, 2, 4, 5-tetrahydro-Lhi eno[ 3, 2- d] 1, 3-di azepin
-3-yi)- piperidin-1-yl,

4 (2-oxo0-.1,2,4,5- tetrahydro-th| eno[ 2, 3-d] - 1, 3-di azepi

P
" b, PAPBEARLENS Ml atom, rpragent e ybess 177,
i peridin- 1- yl group, while the above-nentioned nono-
bi cycl i eterocycles may additionally be
4
éﬂ%ﬁﬁ?ﬁﬁﬁgaﬂﬁﬂg? 8@y bon skel eton by a net hoxy
group, R2 denotes a phenyl nethyl group or a CZ ral kyl

group which may. be 25 substituted in the o position
by agphsnyhot pyridinyl @roap whlichninay ber sulistitutgd imeach casobp 2

SuBLETREIPBY aibomitA st By Btifictomelilcatonyl, methy or
Clniethbky botipno- C1- 3-al kyl or di - (C1-3-al kyl ) - am no-

Cl- 3-al Kyl group, or R3 denotes the hydrogen atomor a
Cl- 3-al kyl group, R2 and R3 together with the nitrogen

at gm. ' t . ho nofL
o DB, AR s B a R Bnhat-ot 4-meidpeghyero-

3 )4~ @ieae;mnor-lez-m@mng:ﬁeﬂqmby Wethiyl Fi@@nanr-hq&qﬂ erazin-

nltrogen atom denote a rou eneral ~ fornmul

f-gcetyp pﬁra(zctRAF;é.) ¢lap emwprperazmvﬁeyiepwdrdm-
d [

L eg?glloéfg] I-éﬁ%refz‘ﬂ‘g RN, A5 Pr8hyt-PiberRRind LR igerfiRAl i, Of
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-yi,
1-ethyl-piperidin-4-yl, 4-amino-piperidin-1-yl, 4-(dimethylamino)-piperidin-
1-yl, 4-(diethylaminomethyl)-piperidin-1-y!, p-trifluoromethylcarbonyl-
phenyt, 1-benzyl-piperidin-4-yl, 4-benzyl-piperazin-1-yl, azetidin-1-yl,
1-(methoxycarbonylmethyl)-piperidin-4-yl, 1-(ethoxycarbonylmethyl)-
piperidin-4-yl, 4-(ethoxycarbonylmethyl)-piperazin-1-yl, 1-carboxymethyl-
piperidin-4-yl, 4-carboxymethyl-piperazin-1-yi, 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 aiso
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
atomns and may be straight-chain or branched and the above-mentioned
aromatic and heteroaromatic groups may additionally be mono-, di- or




may al so denote the nitrogen atom q and r, if Y
denotes the carbon atom represent the nunbers 0 or 1
or gandr, if Y den%‘es the nitrogen atom

represent the nunbers I"or 2, R4 denotes the hydrogen
atom a phenyl or pyridinyl group which may be
substituted in each case by a 26 fluorine, chlorine
tasutistituted dydtuominebghlerihe of bremivkeeatopscar ooydno ortiydrbxy

or et hox roup, .a dinethyl am po,  diethylamno,
95%?9%?%%%@?%&&@% may %tffﬁnﬂsaw peRNt:
1, 4-di azepin-1-yl, 1-nethyl-piperidin-4-yl,
1-et hyl - pi peri di n-4-yl, piperazin- 1-yl,
An aightirembogimentfithe pradent invention comprises the compounds of the

aﬁég%{ﬁ'?ﬁgfﬁqg%hr@%Rwi‘zvﬁﬁiﬂperazi n-1-yl, pyrrolidin- 1-yl,

€ sopropyl - pi perazi n-1-yl,
pi peridin-1-yl, piperidin-4-yl, 4-norpholin-4-yl,
4, 4-di fluoro-piperidin-1-yl, 8-nethyl-8-aza-
bi | o[ 3.2. 1] oct,- 3-yI , rjidin-4-yl,
ARGieE RPISvORD AP Y PisvRNRING orotpiny !
pi peridin-4-yl, 4-am no-piperidin-1-yl,
4- (di met hyl am no) - pi peridin-1-yl,
X4lengtes Apicxyoanatemyal ipineeei miethyleng group,
p-trifluoronethyl carbonyl - phenyl
1- benzyl - pi peri di n-4-yl, 4-benzyl-pi perazin-1-yl,
Y ameit Z fhdependently of one another in each case denote a methyl or ethyl
1- (et hoxycar bonyl met hyl ) - pi peri di n-4-yl,

greupeviereirt aash Mmathdeng igroup pigydre dubstituted, by up to 2 fluorine

atﬁ@ﬁsgé@%@eﬁ@ﬁi@?ﬁrgﬁ B’@y? b h&ﬁét@ﬁ{e% BY Yb to 3 fluorine atoms,
4- car boxynet hyl - pi perazi n-1-yl, 4-nmethyl sul phonyl -
pi perazin-1-yl or 4-methyl-pi perazin-1-yl group, R5
deMbilethesabgve-mpstioned methyl and sthyligraspsdogether mitlpthe

at j Q ir of foree electro R6
o Bihoh a0 18 i FEYHIE SRR he8 bel OB pERtHE? Torming a
digvdd Brhmembereddirgyp and R8 and R9 in each case denote
t he hydrogen atom while, unless otherw se stated, all

the above-nentioned al kyl groups as well as the alkyl
R'YHSS B £EE oM, 511 Sedifihy R85 BoRYBHaS8HRI-56-pipdrfid1-
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-
clquinolin-3-yl)-piperidin-1-yl, 4-(2-0x0-1,2-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-(5-0x0-4,5,7,8-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-yi)-
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)-piperidin-
1-yl group,

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

group,

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



atons and may be straight-chain or branched and the
above-nentioned aromatic and heteroaromati c groups
may additionally be nono-, di- or trisubstituted by
fluorine, chlorine or brom ne atons or by cyano or

hydroxy. groups and the substituent be | tical
Sh@ﬁt'tﬂﬁt$(¥ 5}%@@ PPSItipR bY<HBbRRY! o3P ,aﬁiy%@oi% %ﬁ@x}?w
gl.Qngsiologically acceptable salts of the conpounds as
efi ned above with inorganic or organic acids or 26a
bases i norganic or organic acids or bases. In the
d aspect, there igﬁgrovided phar maceut i

thir cal

c vhiletPe! shave-rERiigned RRCAVISSRER fiRY, DR SUBRIIRIP YA ve
Ol rRnBIRY SLAkQO LS 3l IARFRRE ARy B &i-@5 5-SIRf1)-BRENG-N
tﬁgﬁgg%ﬁd&agbgﬁ% ol}%?g'nal ?;%“p-ltaoggttwer@vist h@%)ne or nore
i fatalkdrgroep,sor and/ or diluents. In the fourth aspect,
there is provided use of a conmpound as defined above
for preparing a pharmaceutical composition for the

R%faHdtedMe hRIr6§8Y bsth iof alC £2EINgrodp, headaches,

particularly mgrai ne or duster headaches, tension
headache and chroni c headache. In the fifth aspect,

U e e AR B R e e
7-difriyafidneethiye N BitetralhydroB-bengadepatido grolyp ong

the prodrone period or for the acute and prophylactic
treatment of m grai ne headache which occurs prior to

R B el By P B B o

forptudpar i ng a pharnaceuti cal conposition for conbating
non-i nsul i n- dependent diabetes nellitus (NNDDM. In
the seventh aspect, there is provided use of a
conpound as defined above for pregparing a
pharmaceuti cal conposition for thg treatnent of
cardi ovascul ar dis %i nor phi ne |t ol erance, diarrhea
caused by clostri gh &pxin, skin_ di seases,

7

parti cul j{her r i hﬂwuced ski n damage
| (CR;R,) R’
— r
N CRGR, (i)

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

a phenyl or pyridiny! group which may be substituted in each_.case by a



i ncl udi-ng-sunburn, inflammatory di seases e.g.

parti quInng y inflammatory diseases of the joints such

as arthritis, neurogenic inflanmmation Iolf the oral

nucosa, inflamatory lung disegges, allergic _

rhinitis, asthma, diseases acconpanied by excessive

vasodi | atati on and resul tant reduced C|drcul ation of

t he bl fookine. inastHre B _ sepsi s or

eryt herm, f%r(glgjlnl eviﬁat%rlewéﬁ%é?brﬁrb&cfg gﬁ[glpéqmgﬁ)yfcamonyl, methyl or
parti cmegF‘?’SyﬁifﬁU@.ases of neuropathic pain, in .
neuropathic pain within the. franework. of systemc
neur ot oxi ¢ di.seases and in pain caused by inflammtory

i i ' or _acute therapeutic
Coat o o7t o _oieR AT BEfirf e 85t b dsalrny pernycro-
vaso dﬁéﬁi%@m&'bﬂ d1imethgiysipdritinedgl, L&y Lo EREHA QCF‘F'F %tperazin_
oest rage - Gl ) nd hornone-tr ea_lPed pat i eht's
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for PPepdin-dryl, MhamircopipeHams S @ﬁﬂﬁé?}gﬁ“ﬁﬁgﬁbﬁo é%(n%ﬁ%%yl,
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- Q. t i peridi nes of gener b

ngn %F?@@{PH'A)%? 1(‘%"?8"'0 P@FH”‘thYl)spi@efazimd-)d.?1 Jcartfdx@flkﬁ@thyl-

L, Pperidin-4Wl 2. cEHRIMeth A HiSedSin Y3 ves ot gener al

{ o Db, WG e W st o methylsu?phonyl
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'1to 7 calfbon
atoms and may be straight-chain or branched and the above-mentionéd
aromatic and heteroaromatic groups may additionally be mono-, di- of
trisubstituted by fluorine, chlorine or bromine atoms or by cyano or hydroxy
groups and the substituents may be identical or different.

In the second aspect, there is provided physiclogically acceptable
salts of the compounds as defined above with inorganic or organic acids or



wherein Ais defined as in claim1 and G denotes a
nucl eof ugi ¢ group, with_ the proviso that X denotes
the NH group, or (ii) we®®& carbonic acid derivatives
of general formula A G- G, (I1V) wherein A denotes
the oxygen atom and G denotes a nucl eof ugi ¢ group

ba?ﬁ%ﬁ& cB?o?g%%Efé&% oPbasiid ferent, with the proviso

-denotes the oxygen atom and with conpounds of
gener al fohmihisd spectRherd istprvidespharmagguticah ep@pasiions

oGS PSR PABLpIR M VSRIER, docefa e cat o
defial inRfBe aadomd abpeobbptivnallgitegedingr Witieene oanre\inért carriers

id, any other free primary or secondary aliphatic
a“@f‘?i"%&u? ction or any other free hydroxy function, or

26d  (b) 14 e 6@ abSedl! BRAS B provRed e ofla @rNEowdid as
formula (1) wherein X denotes the nethyl ?ne gr Ou% %(r'}fl
 defined ghave fardrepaiing:a phernaceutigaheampogitien {e[dhe gey
N ki idrhing'or PhddRiches,

prophitaclid B o 3 Adablied pfticia AhicfhE or cl@forie
tensionfidadgche aad lohronic beadacheof general formula Y Z O

R2 HO Nvlr'??fhelz\lgﬂh aspect, there is provided use of a compound as defined
above for preparing a pharmaceutical composition for the prophylactic 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.
In the sixth aspect, there is provided use of a compound as defined

above for preparing a pharmaceutical composition for combating non-insufin-
dependent diabetes mellitus (NIDDM).

| In the seventh aspect, there is provided use of a compound as
defined above for preparing a pharmaceutical oorhposition for the treatment of
cardiovascular diseases, morphine tolerance, diarrhea caused by clostridium
toxin, skin diseases, particularly thermal and radiation-induced skin damage
including sunburn, inflammatory diseases e.g. particularly inflammatory diseases
of the joints such as arthritis, neurogenic inflammation of the oral mucosa, _
inflammatory lung diseases, allergfc rhinitis, asthma, diseases accompanied by
excessive vasodilatation and resultant reduced circulation of the blood, e.g.
particularly shock and sepsis or erythema, for alleviating pain in general,
particularly in cases of neuropathic pain, in neuropathic pain within the.
framework of systemic neurotoxic diseases and in pain caused by inflammatory



wherein Y, Z, R2 and R3 are defined as in claim1l, to

a piperidine of general formula R~ NH, (II1)
wherein RL is defined as in claim1, or (c) in order
to prepare conpounds of general fornula (1) wherein X

denotes the nethyl ene grouB and R2 and R3 are defined
as inclaiml, with the2 owsothat no free primary

or secondary amine is present: coupling a conpound of
general formula 26e Y Z f 1 OR2 'l I N NR3 O,
prosgssesyprdeepreventive oRacutBtherapeWcireataeit BethedSymptoms of

0 oty DSBS o Ber oMo st

contal n any

. oegtrngerdefidentarorneg a@dmmmoneitﬁéa@ed%bl%d@hﬁtﬁ prbstagner al
(111) wherein defined as in

R1~ NH
cagq?riqnl:ﬁ?l or (d) in order to prepare corrpounds of
gener al frﬂh@lélghtﬁlabplé&eﬂféré‘ ?ﬁl]ov a grgéxy Br j)admgfa

deflned as in claim1l: coup |ng ac
Phgunrgesfical siompasitiorzas deﬁned above, characterised in that a compound

- as defined above is incorporated in one or more inert carriers andfor diluents by

a non-chemical method.
in the ninth aspect, there is provided process for preparing the

compounds of general formula (1) as defined above, 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®as defined in the first aspect, with
the proviso that these groups do not contain any free carboxylic acid function:

reacting piperidines of general formula

R0
| NH N0

wherein R'is defined as in claim 1,



AyJLX)YOH RL O (M 11) 26f vvhereln all the groups
are defined as in claiml, 28fth an amine of gener al
formul a HNR2R3, wherein R2 and R3 are defined as in
(0 veitedrbonictacid derivativesi cfgenbed| foveniflaee car boxyl i c
acid and/or other free primary or secondary aliphatic
am no function is present or (e) in order to prepare

conpounds of general fgrmula (I) wherein Rl is
defined as in claiml mnth the proviso that no free
primry or secondar ne is present: coupling a

conpound of general ornflaz Y K@®WV)yNX N RL O
(I'X) wherein all the groups are de |ned as inclaiml
and Nu denotes a leaving group, with an am ne of

' [ n
WHRRERA 1y doerfa T, 1 S GicboBiedf Augepficle 86! Bin
theaphovisd that Xodehates! ther NBE greupf oee  primary or
secondary aliphatic am no function is present, and if
necessary any protecting group used in the reactions

(ISP E&88n &dbﬁvaﬁ\} Ifg nd/ or any precursor
functi ons use a compo alned are
converted and/or

J“L
¢ ¢ (V)

whetein 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

Y y4

wherein X dgr}gtgs an oxygen atom or an —NH group and Y, Z, Rz 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 |



if desired a conmpound of g ral formula (1) thus
obtained is resolved into the 26g stereoisoners
thereof and / or a conpound of general forrmula (I)

thus mhirdenmobnesara)wﬁpbmusm rigtsl forhtd (i)t\méreﬁf X
phar maceuti cal, use into th

f
Seigies thsiine x%ﬁedemmw B' Q&7 aes dntinadps irelaim 1, with the
FSI%MSB% E/r%erE% @Qcﬁsarﬁi? h‘é? rQ,% ﬁgﬂg{% or sgg%%draa

particu prefe conpoun
a!mhatlban(mfunctlon |Spresent--- 2/ CH3 CH3 | ~NCH3
1 O0OrN)~ ~-NHNO OO I\H4(20x0124

5- tetrahydro 1, 3-benzodi azepi n-3-yl)-piperidine-1-

pflA 'c':aﬁbo fic acid of I fi
CUPRg Ersamonic acid of ge "erﬁer?évﬂ 2-[ 4- (1- met hyl - pi
peridin- 4- yI) pi perazin-1-yl]-2-oxo-ethyl}-am de CH3
CH (2) ' I \ NCH3 O NiOOH

H (VI)

wherein Y, Z, R? and R® are defined as in claim 1, to a piperidine of general

formula

R1
MNH , (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




4- (2-oxo0-1, 2, 4, 5-tetrahydr oygk, 3- benzodi azepi n-3-yl) - pi

peridi ne-1- carboxylic

acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(4-nethyl - pi pera
zin-1- yl)-piperidi n-l-yIT- 2- ox@- et hyl }-am de H3C H3C
CH3 (3) OH NI O I O
4-(2-0x0-1,2,4,5-tetrahygdf 3-benzodi azepi n- 3-yl ) - pi

/
peridi ne-1- carboxylic @
acid-[1-(3, 4-diethyl-benzy£2-(1' -net hyl -4, 4" -bi pi per
?rzn'de H3C H3C (4) o JN Na

4-(2-0x0-1,2,4 C Nl\,& benzodi azepi n- 3-yl) - pi

peri di ne-1- carboxylic
aci d-[ 1- (3, 4-di et hyl -benZyl) - 2- oxo- 2-(3,(4” , 6-tetrahyd
ro-2H 28 4,4'-bipyridinyl-1 -yl)-ethyl]*am de H3C
H3C (5) O (J

wherein Y, Z, Rz, 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 -

RMNH

» (1)

wherein R' is defined as in claim 1, or

{d) in order to prepare compounds of general formuia (i} wherein ali the
groups are defined as in claim 1:

coupling a cérboxylic acid of general formula

Y Z

RTD | O

, (VIIE)



NH N~\/ OH , _ _ _
4- (2-0x0-1, 2, 4, 5-t et r ahydr 028 3- benzodi azepi n- 3-yl ) - pi

peridi ne-1- carboxylic I ; - I
Ld-[2-1.4"' -bipiperjdinyl-I"-yl-1-(3,4-diet] - benz
{hsfei 30 e aiatip e dsfingdbas ip elaim (s oty 2 varpintt SFNGIAL
frmuf@ HNR?R®, wherein R? and R® are deﬂged as jn claim 1, with ﬁise .
4- (2-o0xo0-1, 2, 4, 5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi
previsgithat no frearcasapyiic agidi ahd/or other free primary or secondary

- - i | -henzyl)-2-0x0-2-(4-pyridin-4-yl -
%ﬁ%@ﬁg%ﬂﬁb@%#ﬁgg%y%q%egﬂiqge HC HC/ NCHa (7) ON
ONO \ f NNOH

(e)  in order to prepare compounds of general formula (I) wherein R’ is

defined as in claim 1, with the proviso that no free primary or secondary

amine is present:

coupling a compound of general formula

NJkX Nu
AT

wherein all the groups are defined as in claim 1 and Nu denotes a leaving

» (IX)

group,

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



4- (2- ox0-1, 4-di hydr o- 2H qui_nazol i n- 3-yl ) - pi peri di ne- 1-
car boxyl i ¢ aci d- 269
{1- (3, 4-di et hyl -benzyl)-2-[ 4-(4-net hyl - pi perazin-1-yl)

%@gﬁ%rﬂéﬁ'thé}’édf'a%a /gf0-ethyl }-amide H C H3C (8) NON

4- (2-oxo0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di ne- 1-
carbox

aci d-
3 SoFpOUNG 05 BRY P mla 13 us ehizinedtis Fopyertad infethe salts
. - - l. ' .

f}l%{'é%_ggf't Flél)%rl%lfch &a%l’ﬁ‘uac%ﬁﬁ?@ Bmél ui}lt'ogma ﬁégi’oﬁgzéa‘hy'ﬁgeptabie
salis2heremif.l, 2, 4, 5-t et rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1- carboxylic
acid-[(R)-1-(3, 4-di et hyl - benzyl ) -2-(4-di met hyl am no-
pi peridin-1-yl)-2-oxo0-ethyl]-amde H C (10) 09¢c i N
The follobdig ahé mientiohe@®as examples of most particularly preferred

compounds of the al;ove general formuia (1):



.
\"‘w

TR
i A
s

H

4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1 3-benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic aC|d2[(R) 1

- (3, 4-di et hyl - benzyl ) - 2- oxo- 2- (4- per hydr o-
azepin-1-yl-piperidin-1-yl)-ethyl]-amde H3C H3C (11)
I NCHy O Nomi NYOp v

4- (2-o0xo0-1, 2, 4, 5-pet rahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- car boxy/T¢

aC|d{(R) 1-(3, 4- th/@,bé“hzyl) 2-[4- (4- et hyl - per hyd
(1 o-

1, 4-di azepi Lﬁ@erl di n-1-yl]-2-oxo-ethyl)-am de
H3C H3C H( iNxHO H/~ O NRL O |
4-( 2- 2 4, 5- tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi
peri =N[-° car boxylic

acid-[ (R ¥1-(3, 4-di et hyl -benzyl)-2-(1'-nethyl-4,4" 30
bi pi pe(2-gkdW12,4,5velraRydrsot, 8toeHzbdrizepm-3i35-pipkridiie-1 -

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

@) %j S
& L

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi )—piperidine~1-~
carboxylic acid—{(RH -(3,4-diethyl-benzyl)-2-[4-(4-methyl-piperazin-1-
yh)-piperidin-1-ylj}-2-oxo-ethyl}-amide

HG,

@ . O/Q
. ‘)J\N N

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-pipertiding-1-
carboxylic acid-{1-(3,4- dlethyl benzyl)-2-(1-methyl-4, 4'~b1piper|dmyl -1-

yl)-2-oxo-ethyl]-amide

HC
H,C

@ Y

4-(2—0)(0-1 .2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[1 -(3,4-diethylﬁbenzyl)'—2-0)(0—2-(3,4,5,6—tetrahydf0-2H—



(13) Oon I PN\-"OH

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi
peridi ne-1- carboxylic 28

acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(8-nethyl -8-aza-
bi cyc

] oct - é‘gﬂmﬁidﬁéﬂézylheﬂimrqm%xo ethyl )-anide H3C H3C
I\ (14) J ~N H NCucN

4- (2-0x0-1, 2, 4, B5tet ahydro 1 3- benzodi azepi n- 3-yl) - pi

peri di ne- 1- car bo
t @enzyl ) - 2- 0X0- 2- (4- pi per azi n-
- thyI] amde H3C HC 0'I~ (15)

(8¢id-[(R-1-(3, 4-
1-yl - piperidinf1

[\ NrN" " (H' o . NN / \ NNOH
4-(2- oxq- 1/l§ , 5- tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi
peri di 0car boxylic

aci d- [ (R) ©2- [ 4- (4- acetyl - pi perazi n-1-yl ) - pi peridin-1-y
1] - 1- 6a24bxc 2higHebalngdrb) t,2-texaodialzgpin- ) ipdridine-1-

carboxylic acid-[2-1,4'-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-oxo-
ethyl]-amide

(6) Eé A

H
4-(2-oxo-1_ ,2,4,'5—tetrahyd ro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{1-(3,4-diethyl-benzy!)-2-ox0-2-(4-pyridin-4-yl-
piperazin-1-yl)-ethyl]-amide: |

HC
He—,

() o N
AT

4-(2-0x0-1 -4-dihydro-2H-quinazolin~3-yl)-piperidine-1-carboxylic acid-
{1-(3,4-diethyl-benzyl)-2-[4-(4- methyl-ptperazm 1-yl)- plpendln 1-yl] -2-
oxo-ethyl}-amide

® e
. N,amé@@
| N /O VY

N
4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yi )-pjperidihe-1 ~carboxylic acid-
{1-(3,4-diethyi-benzyl}-2-[4-(1-methyl-piperidin-4-yl)-piperazi n-1-ylj-2-



H3C (16) ONHO CH3 N-0 17,

4-(2-o0xo0-1, 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-di net hyl am no 31

pi peridin-1-yl)-2-oxo-ethyl]-amde H CFaC/I(lI,

x| O PX¢- eﬁh\&f{}“a'miqq N~ NNO HO 4-(5-0xo-3-phenyl -

5-di hydro-1, 2, 4-t tikazol - 1-yl ) - pi peri di ne-1- carboxyllc

aci d-{(R) 1- (3¥4~diet hyl - benzyl) - 2-[ 4- (1- net hyl - pi peri

di n- 4- pi per -1C,¥I} 2-oxo-ethyl}-amde HC~ ~
(9CHI (18) N~

4- (2- oxo- 1@&@@{(@ H-dw nazol i n- 3-yl ) - pi peri di ne- 1-

car boxylic[a
{(R)-14( di et hyl - benzyl )-2-[4-(1- et hyl - pi peridin-4
-yl) e}ﬁ\azm 1- yl]-2-oxo-ethyl}-am de

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

w BUQ
Y
-

4-(2-oxo0-1,2,4 5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylac acid-[(R)-1-(3,4- dlethyi benzyl)-2-oxo-2- (4-perhydro-
azepin-1-yl-piperidin-1-yl)- ethyl]—amlde

0 Bo-

N
Nko

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-perhydro-
1,4-diazepin-1-yl )-pipen’din:-1 -yl}-2-oxo-ethyi}-amide
- HC .

(12 o 6@/@1"%
o e
C@

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-
| carboxylic acid-[(R)-1 -(3,4-diethyl-'benzyl)—z»ﬁ ~methyl-4,4'-



H H3C ~N~Ha (19) O N NNt "NJ NO

4- (2- oxo-1, 2-di hydro- |n1dazo[4 5-c] qui nolin-3-yl)-pipe
ridine-1- carboxylic

aci d- {(R) 1- (3, 4-di ethyl - benzyl) 2-[4-(1- et hyl - pi peri
di n-4- yl)-piperazin-1-yl]-2-oxo-ethyl}-amde HC
(20) hminen@m-1 -X- MX@EWH—WI e

4-(2-0x0-1,2,4,5- te@rahydro 1, 3-benzodi azepi n-3-yl)-p
peridi ne-1- car

acid-[ (R -2-[4- (4- g;pyinethyl pi perazin-1-yl) -

(pBperidin-1-yl]- hyl benzyl ) - 2- oxo-et hyl ] -am
ide 32 H3CH 21)1CNNy N HO

CQ*"

4-(2-0x0-1,2,4,5-tetrahydro~1,3-benzod iazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyi)-2-[4-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl)- plperazm 1-yl]-2-oxo-ethyl}-amide

- (14) ?;g (\NH
N/\n/

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

HE

HeC o
. | M
. (15) o ﬁ O CH,

oy
N .
le} .

H .
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-ethyl]-amide

H.C

{16) 25

ALty
X,

4-(2-0x0-1 ,2,4,_5—tetrahyd ro-1,3-benzodiazepin-3-yl)-piperidine-1- -
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-(3-dimethylamino-



SV N N-"--O H
4- (2-oxo-1, 2-di hydro-4Hthieno[ 3, 4-d] pyrimdin-3-yl)-p
i peridine-1- carboxylic aci#-{(R)-1

- (3, 4-di et hyl - benzyl) - 2-[ 4- (1- et hyl - pi peri di n- 4-
yl)-pi perazin-1-yl]-2-oxo-ethyl}-amde H3C HNC\ CH3
(22) miperdig-INdN2yoxe-ethytamide- -0 H

4-(2-oxo-1, 4- dlhyer;ZFLthleno[S 2-d]pyrimdin-3-yl)-p

i peridine-1- car#o

acid-{(R)-l-(3,4-d| enayl ) - 2-[4- (1- et hyl - pi peri
(1d)yn-4- yl ) - pi perazi 32- oxo- et hyl}-amde H3C H,C
(23) O/~\ No NfH [l -\ N~O H

4-(2-9x0-1,2 4”#5/\mﬁﬁydro 1, 3- benzodi azepi n- 3-yl ) - pi
peri - A~ caf boxyfic

aci d- R)NI%(S 4, di et hyl - benzyl) 2- 0XO0- 2 (4-pyrrolidin
-1-yl - piperidin-1-
y 4-(5p O)I?O -3-phenyl- 4y t)jlhydro 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-ethyi}-amide

(18) ?;g Fe A

W/N\»
4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{(R)-1-(3,4-diethyl-benzyl)-2-[4- (1~methyl-p|per|d|n-4-yl)-p|perazm -1-
yl]-2-oxo-ethyl}-amrde

HEG
HC

_ -
N
j’\ (\N/O
N N : N
R
, 4-(2-oxo-1 2¥dihyd'r0-imidazo[4 5-clquinolin-3-yl)-piperidine-1-

carboxylic acid-{(R)-1~(3,4-diethyl-benzyl)-2-{4-(1 methyl plpendm-4-_
yl)-piperazin-1-yt]-2-oxo-ethyl}-amide

_' o HE
© (20) . ?ﬁ
N/‘LP_',/ETN
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4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

(19)

carboxylic acid-[(R)-2-[4-(4-cyclopropylmethyl-piperazin-1-yi)-
piperidin-1 -yl}-1-(3,4-diethyl-benzyl)-2-oxo-ethyl]-amide
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4- (5-oxo0-4,5,7,8-tetrahydro-2-thi a-4, 6-di aza- azul en- 6-

yl ) - pi peridi ne-1- carboxylié

aci d-{(R)-1-(3, 4-di et hyl - benzyl)-2-[4-(1-met hyl - pi peri

din-4- yl)- plpera2|n 1-yl]-2-oxo0-ethyl}-amde 33 Hc

H, C - CH3 (25)Hy ON NN NO N-OH

4-(2-o0xo0-1, 2, 4,5- rahydro t hi eno[ 3, 2-d] -1, 3-di azepi n
-yl) - pi peridi ne xyllc

1d-{(R)-1-(3p4-Adi enzyl) 2-[4-(1-nmet hyl - pi peri
d|n 4- yl)ﬁgﬁ -yl]-2-o0xo0-ethyl}-am de H3C H3C
a

4-(2—oxo-1,2-dihydro-4H-thieno[3,4-d]pyﬁmidin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-
yl)-piperazin-1 -yl]—2-0xo~ethyl}—amide
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4-(2-_0x0~1 ,4-dihydro-2H-thieno[3,2-d]pyrimidin-3-yl}-piperidine-1-
carboxylic acid-{{R)-1-(3,4-diethyl-benzy!)-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 )-pi pen'dihe-1 -

carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyrrolidin-1-yl-
 piperidin-1-yl)-ethyll-amide |
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4-(5-0x0-4,5,7,8-tetrahyd ro-2-thia-4,6-diaza-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 '
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4-(2-o0xo0-1,2,4,5-tetrahydro-thieno[2,3-d]-1, 3-di azepin
-3-yl)-piperidine- 1-carboi¥lic
acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl - pi peri
din-4- yl)- plperazmlyl] 2- oxo-ethyl }-am de H3C F-~c
NI CH3 (27) Ouz NNV HII O N$I NO H
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a)md {(R-1-( -benzyl ) - 2-[ 4- (1- et hyl - pi peri
d|n4 yl) 'ggm!ﬁ‘\n)l yl]-2-oxo-ethyl}-amde H3ICHC
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4- (2s )4”2 4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri dind- 1- carboxyllc
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1-carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-
yl )—piperaziri—1 ~yl]-2-oxo-ethyl}-amide
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4-(2-ox0-1,2,4 5—tetrahydro-thienb[2 3-d]-1,3-diazepin-3-y)-piperidine-
1-carboxylic acid-{(R)-1~(3,4-diethyl-benzyl)-2-[4-(1- methyl piperidin-4-
yl)-piperazin- 1-y|]-2 oxo-ethy[}-amlde
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4-(2-oxo0-1,4-dihyd rb~2H-thieno[2,S-d]pyrimidin-s-yl)-piperidine-1 -
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyi-piperidin-4-
yl)-piperazin-1-yl]-2-oxo-ethyl}-amide
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4-(2—0x0;1 2,4 5-tetrahydro-1 ;3'-benzodiazepin—S-yl)-piperid ine-1-
carboxylic acid-{{R)-1-(3,4-diethyl-benzyi )-2-[4-(4-ethyl-piperazin-1-yl)-
piperidin-1-yl]-2-oxo-ethyl}-amide
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4- (2-o0xo-1, 2, 4, 5-t et rahydr o1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1- carboxylic

aci d-{(R)-1-(3, 4-di et hyl - benzyl ) -2-[4-(4-isopropyl-pip

erazin- 1-yl)-pi erhdi n- 1- ¥|] 2-oxo-ethyl }-am de (30)
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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-isopropyi-piperazin-
1-yD-piperidin-1 -y!]-2—oxo—ethy|}-amide
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4-(2-ox0-1,2,4,5-tetrahydro-1 ,'3—l_)enzodiaZepin-3-y!)-piperidine—1 -

car.bokylic acid-[(R)—2—1 A'-bipiperidinyl-1'-yl-1-(3,4-diethyl-benzyl)-2-
-oxo—ethyl]~amide
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4-(2-0x0-1,2,4,5-tetrahydro-1 ,3-behzodiazepin-3-yl)—pipeﬁdine-1 -
carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-oxo0-2-(4-pyridin-4-yi-
‘piperazin-1-yl)-ethyl]-amide |
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- 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-(3,4,5,6-tetrahydro-
2H-4,4'-bipyridinyl-1-yl)-ethyl]-amide



L
Mt

NN ~N / NkOH
4-(2-o0xo0-1, 2,4, 5-tetrahydr 03-5I , 3-benzodi azepi n- 3-yl ) - pi

peri

di ne- 1- carboxylic

aci d-[ (R)-1-(3, 4-di et hyl - benzyl) - 2- oxo- 2- (4- pyri di n- 4-

yl -
H 4-
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(2- ox0- 1, 2 n4; et rahydro- |
, 3- benzodi azepi n- l) - ridine-1.- carboxyllc

(g?id-[(m-l-(3,4-

t hyil - pénzyl)-2-oxo0-2-(3,4,5,6-tetr

ahydro- 2H 4, 4%-bi pyrifdinyl -1 -yl)-ethyl]- amde,35
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4- (2- oxp-%,2y4, 5-t®t rahydro- 1, 3- benzodi azepi n-3-yl) - pi
peri d¥ ne- Y=o car boxylic ‘
aci d- )t 1- (3, 4-di et hyl -benzyl)-2-(4, 4-di fluoro-1,4'-

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyi-benzy!}-2-(4,4-difluoro-1,4'-

- bipiperidinyl-1'-yt)-2-oxo-ethyl]-amide
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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
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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-(1-ethy!-piperidin-4-y1)-
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-

carboxyflic acid {(R)-2-(4-diethylaminomethyl-piperidin-1-yl)-1-(3,4-
diethyl-benzyl)-2-oxo-ethyl}-amide
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4-(2-o0xo0-1, 2,4, 5-tetrahydr 0" 1, 3- benzodi azepi n- 3-yl) - pi
peri di ne-1- carboxylic _
acid-[(R)-1-(3, 4-djet hyl -benzyl)-2-(4-norphol i n-4-yl -
pi peri di n-1-yl y&2: 0xo-ethyl]-amde H3C H C (35 NO
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(3%y(2-oxo0-1, 2, 4, 5- ﬂ/Lth o- 1, 3- benzodi azepi n- 3-yl) - pi
peridi ne-1- cafbaxyfi cijy _ o
{(R) -1- (3, 4~ di'eyhyi -bénzyl ) - 2-[ 4- (1- et hyl - pi peri di n- 4-

yl)- pipemazin-1-yl]-2-oxo-ethyl}-amde NC H3C (36) 0
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4- (2-8X0-'1, 2, 4, 5-t et rahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri dipeods-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)-[1,4]diazepan-1-yl]-2-oxo-ethyl}-amide
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4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y!)-piperidine-1-
carboxylic acid {(R)-1-(3,4-diethyl-benzyl)-2-[3-(4-methyl-piperazin-1
yl)-azetidin-1-yl]-2-oxo-ethyl}-amide
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4-(2-oxo-1 ,2,4,5-tetfahydro-1 ,3-ben20diazepin~3-yl)-piben’din e-1-
carboxylic acid [(R)—1 ~(3,4-diethyl-benzyl)-2-oxo-2-(3-piperidin-1-yl-
azetidin-1-yl)-ethyl}-amide
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4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxyiic acid [(R)-1~(3,4-diethyl-benzyl)-2-oxo-2-(3-pyrrolidin-1-yl-
azetidin-1-yi)-ethyl]-amide o
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[(R)-2-(4-diethyl am nonet hyl - pi peridin-1-yl)-1-(3, 4-
di et hyl - benzyl ) - 2- oxo- et hyBf-ani de 36 H3c H3C (37)
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4-(2-o0xo0-1, 2, 4, 5- tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi

peridine-1- cay, X ic acid

{(R-1-(3, 4-di et -benzyl)-2-[4-(1- et hyl - pi peridin-4

nyl)-[1,4]diaze ~1-yl]-2-o0xo-ethyl}-am de H3C (38)
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4- (2- oxo-1, ydro 1, 3-benzodi azepi n- 3-yl ) - pi
perld > arBo%yllc acid
{(R 3);% di et hyl - benzyl } 2-[ 3- (4- net hyl - pi per azi n- 1-
yl) - tHdin-1-yl]-2-oxo-ethyl}-anmide HIC H3C (39) )
J 04l (2ch§BHI 2%’5 '\Qtrahydro 1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid [(R)-2-(3- diethylamino-azetidin-1 -yl) -1-(3,4-diethyl-
* benzyl)-2-oxo-ethyl]-amide :

4-(2-o0x0-1,2,4,5-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
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4-(2-oxo-1 2 4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-~1-
carboxylic acid [(R) -1-(3,4- dlethyi-benzyl) -2-0X0-2- (4-p|pend|n 4-yl-

plperazm 1-yl) ethyl]-amide
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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 |
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4-(2-o0xo0-1, 2,4, 5-tetrahydr 033., 3-benzodi azepi n- 3-yl ) - pi
peridine-|- carboxylic acid
[(R-1-(3, 4-diethyl -benzyl)-2-o0xo0-2-(3-pi peddi n-1-yl -
azetidin-1-yl)-ethyt]-am de H3C H3C (40) 0 NO -~O
4- (2- oxo-1, 2, 4,"8tet)r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carbo ic acid

(45R) - 1- (3, 4-di /eﬁtlh “benzyl ) - 2- oxo-2- (3-pyrrolidin-I-yl
- azetidin-1-yl)-ethyl]-amde 37 H CHC (41) HN-H
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4- (2-oxp- 274, 5-t ét rahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
per i di ‘=ocar boxylic acid
[ (R) - 2=( 3" di et hyl ani no- azeti di n-1-yl ) - 1- (3, 4-di et hyl -
benz y-{2-8xoxR2,a{548tilhgdial ¢, 3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid [(R)-1-(5-amino-pentylcarbamoyl}-2-(3,4-diethyl-
pheny!)-ethyl]-amide '
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4~(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperiding-1-
carboxylic acid- [(R)-1 -(4-amino-butylcarbamoyl)-2—(3,4—diethyl-
phenyl)-ethyl]-amide |
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L 4-(2-ox0-1 ?2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid- [(R)-Z-(B,4-diethyl-phenyl)~1 +(5-meihylamino-
pentylcarbamoyi)-ethyll-amide
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4-(2-0x0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidine-1-
_carboxylic acid [(R)-2-[4-(4-methyl-piperazin-1 -yl)}-piperidin-1-yi}-2-
- oxo-1 -(5,6,7,8-tet_rahydro—naphthaien-z-ylmethyl)—ethyl]_-amide
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4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n- 3-yl
) - pi peri di ne-1- carboxyllc%?c:ld
((R-1-(3,4-diethyl -benzyl)-2-o0xo0-2-{4-[4-(2, 2, 2-
trifluoro-acetyl)-phenyl]-piperazin-1-yl}-ethyl)-am de
H ,CHC(43) / Or"N ~I NN /fl ." HON / No
H
(44 (2-oxo-1, 2, 4, 5- rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
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( R -1-(3, m ﬁW‘N%@%Z 0x0- 2- (4- pi peri di n-4-yl -
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4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperiding-1-
carboxylic acid [(R)-2-[4-(1-methyl-piperidin-4-yi)-piperazin-1-yl]-2-
ox0-1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyf)-ethyl]-amide
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4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid [(R)-2-[4-(1-benzyl-piperidi n-4-'y!)-piperazin-1 -yl}-2-

oxo-1-(5,6,7,8-tetrahydro-naphthalen-2-yimethyf)-ethyi]-amide
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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-ylmethyl)-ethyi]-amide
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4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-y!)-piperidine-1-
carboxylic acid [(R)-2-oxo-~2-(4-piperidin-4-yi-piperazin-1-yl)-1 -(5',6,7,8-
tetrahydro-naphthalen-2-ylmethyl}-ethyl]-amide |
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4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi

peri di ne-1- carboxylic acid?

[ (R)-1-(3-am nonet hyl - benzyl car banoyl ) - 2- (3, 4-

di et hyl - phenyl )-ethyl]-amde 38 HC H-C (45 o H N
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4- (2-o0xo0-1, 2, 4, 5-x¢t rahydro- 1, 3- benzodi azepi n- 3-yi ) - pi
5 ridine-1- carboxylic acid

(R)-1-(5-am np- pent yl car banoyl ) - 2- (3, 4-di et hyl -
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4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid [(R)-2-ox0-2-(4-piperazin-1-yl-piperidin-1-yl)-1 -(5,6,7,8—
tetrahydro-naphthalen-2-yimethyl)-ethyl]-amide
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4-(2-ox0-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-
- carboxylic acid [(R)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1 -yl}-2¥
oxo0-1-(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-ethyl]-amide - |
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4-(2-0x0-1 ,2-dihydro~imidazo[.4,5—c]quindlin-é-yl)-piperidine—1 - |
carboxylic acid [(R)-Z-[4-(4-benzyl-piperaiin-1 ~yl)-piperidin-1 -yl]-2-
-0x0-1+(5,6,7,8-tetrahydro-naphthalen-2-ylmethyi)-ethyl]-amide
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4-(2-0x0-1,2-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 |
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(55§R)-2-(3,4-diethy henyl ) - 1- (5- met hyl am no-
pentyl car ba nDyP)-ﬁtth]-anide (48) o NrJ 10, o N o H
4-(2-oxo-1,3igg§ﬁfqp a ron-1, 3- benzodi azepi n- 3-yl ) - pi
peri dj ng-My rboxylic acid
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4-(5-0x0-3-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
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4-(5-ox0-3-phenyi-4,5-dihydro-[1,2,4]triazol-1-y!)-piperidine-1-
carboxylic acid-[(R)-2-oxo-2-(4-piperazin-1-yl-piperidin-1-yl)-1-(5,8,
7,8-tetrahydro-naphthalen-2-yimethyl)-ethyl]-amide
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(R)-1-(3,4-diethyl-benzyi)-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 '
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(64 (2-oxo0-1, 2, 4, 5-+¢etrahydro- 1, 3- benzodi azepi n-3-yl ) -p
peridi ne-1- cagboxylic acid._
.[(R)-2 [ 4- @ ‘v‘ialzfra2|n 1-yl)-piperidin-1-yl]-2
0X0- $%7 8-t et r ahydr o- napht hal en- 2-yl net hyl ) - et hyl
]-am (52)0NO /I \ N-a
4'(2 Q5 bxb- ?—2”4% (?%I’If)??ggir,igbénéﬁ@ﬁ%ﬁﬁiﬁﬁBI&'ﬁ%iﬂ@i»' P!

F((erRl) carb@;cw;czggzt-[ﬁ)p‘e{:i didicihy bempiy2 2-imaiy inof i)
(5o 12 AR R eroTR e asghint X E oS ety Bhids 2™ 9¢ 49

4- (2- oxo- 1 2,4, 5-# etrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

H

peridine-1- carb ic acid
(R) 2- 0X0- 2- (4- razin-1-yl-piperidin-1-yl)-1-(5,86,
6 - tetrahydrcp apht hal en- 2-yl et hyl ) - et hyI] am de /

\_ (54) /O Q

e

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

©3) ) éj

O ro-O

o]

N

H :

- 4-(2-0x0-1,2,4,5-tetrahydro-1 ,3<benzodiazepin-3-yl)fpi peridine-1-

carboxylic acid [(R)-Z-.(B-azepan-T-yl-azetidin-1 ~yh)-1-(3,4-diethyl-
benzyl_)-2-¥oxo-ethyl]—am'ide |

(64) o %;{
. o
: NO ' E/EFO_CN->:0
- )
ethyl [1'-{{R)-3-(3,4-d tethyl-phenyl)-2-{[4-(2-oxo-1 ,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl}-piperidine-1-carbonyl]-amino}-propionyl)-
[4,4"bipiperidinyl-1-yl]-acetate '



141 O HMO
4- (2-oxo-1, 2-di hydro-im daz%[ 4,5-c] qui nolin-3-yi)-pipe

ridine-l- carboxylic acid
[(R-2-[4-(1-net hyl - pi peridin-4-yl)-piperazin-1
_y|]_2_

oxo-1-(5,6,7,8-tetr dr o- napht hal en- 2-yl net hyl ) - et hyl
]-am de (55) p INO CNCN-1r \ HM-O
(8433(2' 0xo0- 1, 2-di hy -im dazo[ 4, 5- c] qui nol i n-3-yl) - pi pe

dine-1 - ¢ gl i i d
'EI(RI)?E-[4-(Carg$ém~|wi—9:-1 -yl)-piperidin-1
_ | _2_ N H e} g Q
_ oio]. @%J 8-t etrahydro- nzfpht hal en- 2-yl met hyl ) - et hyl
]-am e N 56) p NN HN4O
LA | o
4 (2o Jadn gge;ﬁ{(g,4é§ilegm.ghén§1)-%l@u@-8kbﬂ,§,4,yé-letfar&8m-
[(R -123ﬂbﬂnﬁ@dielemhﬁiﬁv%ﬁineriﬂiné~4 mavﬁmr}twiﬁ-mﬂwldreﬂbbwﬁ’
s e

4- (5- oxo- 3- phenyl 4, 5-di hydro-[1, 2,4]triazol-1-yl)-pip
eridine-1- car boE%ig acid

: é(R)-Z-[4-(1-rret pi peridin-4-yl)-piperazin-1-yl]-2-
. (68ko- 1- (5, 6,7, 8tetrahydro-napht hal en-2-yl nmet hyl ) - et hyl

- ]-amide ’ LQ’"\”\WQC*;z
| CQAO. | o
[1 '—((R)-3-(3,4-diethylfphenyl)-2-{[4-(2-ox0—1 ,2,4,5-tetrahydro-1,3-
benzodiazepin~3—yl)-piperidine-1-carbonyl]-amino}-pr;opionyl)-.

‘[4,4']bipiperidinyl—1 -ylj-acetic acid

. ,
- OOy,
) /l*o' _ HO
H ’ .
{4{1-((R)-3-(3,4-diethyl-phenyl)-2-{J4-(2-0x0-1,2,4,5-tetrahydro-1,3-
‘-benzodia'zepin-3-yl)—piperidine-1-carbonyl]-amino}-propionyi)- ,
piperidin-4-yl]-piperazin-1-yl}-acetic acid '

©) 0 éj -

o Mo l N N NmN

S OO
F{N’go . . )

ethyl {4-{1-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-oxo-1,2-dihydro-

imidazo[4,5-c]quinolin-3-yl)-piperidine-1-carbonyl]-amino}-propionyl)-
piperidin-4-yl]-piperazin-1-yl}-acetate



(58) a NN VN-H~N H

4- ( 5- oxo- 3- phenyl - 4, 5-di hydrﬁ [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
l]-2-

oxo- 1- (5, 6, 7, 8-t et rahydr o- napht hal en- 2-yl net hyl ) - et hyl
é amde /\ (59) o NxHJ1rA~-'~"-H o
(@9) 5- oxo- 3- pheny| - 45-di hydro-[1, 2, 4] t (azol - 1-yl ) - pi pe

ridine- 1- ca

aci d- @ @F@r@zl yl -pi peridin-1-yl)-1-
(5,6,

8- tetrahy ’éonapht hal en- 2-yl m%t hyl ) - et hyI] am de (60)
A o I NAo H

(R) - 1¢thgl i -{RtH@A, 4ﬂm1hyll-phé}yﬂ)42~([l =(redxov  2RdiRgdriodi n- 4-

I R dpingin SyhPipeudinent sacenaaminospyapionyi)

i 61) o ~N~HO NI HHO
|/on Pellr\lfkgﬂmﬁlnéemhﬁ%yl]%beta‘i@ (61) o .

4-(2-o0x0-1, 2, 4,5-tétrahydro-1, 3-benzodi azepi n-3-yl) - pi
peridi ne-1- carboxyt{c : _
(7@9| d [(R)-1- (3 4- dier'hyl - benzyl ) - 2- (7- di met hyl am nonet

SO IO

{4-‘[1-((R)—3-(3 4-diethyl-phenyl)-2-{[4- (2;oxo 1,2-dihydro-imidazo[4,5-
clquinolin-3-yi)-piperidine- 1-carbonyl]—am1no} prOplonyI)-plpendln-4-
yll-piperazin-1-yi}-acetic acid

- B3

S OO

[1 -((R)-S-(B 4-diethyi-phenyl)-2—{[4 -(2-0x0-1,2- dihydro-imidazo[4,5-
clquinolin-3-yl}-piperidine- 1-carbonyl]-amino}-proplonyl)
[4.4']bipiperidinyl-1 -yl]-acetic acid

_ H,C :
E _CH,
(72) . C $
. N'—— -
T
4-(2-0x0-1 ,2-dihydro-imidazo[4,5-c]quinolin-3-yi)-piperidine-1 -

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



1, 2,4,5-tetrahydro- 3- benzazepi n- 3-yl ) - 2- oxo- et hyl ] - am
de /\ (62) HO [/-PH 4-(

2-0x0-1, 2,4, 5-tetrahydro-1, ® benzod| azepi n- 3-yl) - pi per
i di ne-1- carboxylic

acid-[(R)-2-(4-azetidi n-l-yl-p| peridin-1-yl)-1-(3, 4-di
ethyl- b e nzyl)-@2- -ethyl ]J-amd e (63) ol {x N
rN~>No H H O Nko

(78)( 2- oxo- 1, 24, 5- rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

peri di ne 1- caflboxy]l d
[(R)-2- (3£@él\nf1}ryﬁm@di n-1 -yl)-1-(3, 4-diethyl -
benzyl *nyl]-anide (64) OJIEHOC “J O

I'NI O )&aloomethyy

[1"-( 3- (3, 4-di et hyl - phenyl )-2-{[4-(2-0x0-1, 2, 4,5-t
et rahy. 1334 dleth l-benzyl)-2-[4-(1-met -
benzodﬂgﬁpl ( - -%I perzly(}| - _(r:naer%yer/P m{a{rr‘n‘ln\t,)!} prop

i onylwper{azunﬂ "]YBT ometrwﬂammo} -1-[gHR-anel 24 548tralipdipol , 3-
NC Nyenbbd %'zgﬁr??-&ﬂ)% peridin-1-yl]-meth-(Z)-ylidene]-cyanamide

~ NO*%OC—

N-[1-{(R) 1-(3,4-diethyl- benzyl)-2 [4 (4-methyl-piperazin- 1-y|)
piperidin-1-yl]-2- oxo-ethylamino}-1-[4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodaazep:n~3-y|)-p|per|dm—1-yl]-meth-(Z)-yhdene]-cyanamlde

75) N 5

N/\]_Q
Neohihtel

N-[1-](R)-2-[1,4']bipiperidinyl-1'-y}-1 -(3.4-diethyi-benzyi)-2-oxo-
ethylamino]—1 -[4-(2-0x0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yi)-
piperidin-1-yl-meth-(Z)-ylidene]-cyanamide

- (76) |
N ) NO—O
oo

1
H

1-[1,4'bipiperidinyl-1"-yl-2-(3,4-dimethyl-benzyl)-4-[4-(2-oxo-1,4-
dihyd ro-2H—quinazolin—S-yl)-pi_perid in-1-yl}-butan-1,4-dione



/' \ N-p O H ethyl

{4-11-((R)-3-(3, 4-di et hyl -phenyl )-2-{[4-(2-0x0-1,2,4,5

-t et rahydr o- 46

1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1- car bonyl ] - am no} -

propi onyl)- piperidin-4-yl]-piperazin-1-yl}-acetate

(66) p HOO HIOpHH- r-\ OHO HH

[1"-((R)-3-(3, 4- hyl - phenyl ) -2-{[ 4- (2-o0x0-1, 2, 4, 5-t
(7eyrahydro- 1, 3-¢9

benzodi azepi « POHRET Nydi ne- 1- car bonyl ] - am no} - prop

i onyl o le] piopQSQI -1-yl]-acetic acid (67)

} Ol LN -H O~/ ~ OHO eW N

{4-[1-((}?)-3-(3, 4-di et hyl - phenyl)-2-{[4-(2-0x0-1,2,4,5

-tetrahydro-1, 3- , . e

benz ddiraimathyi-henzybr tét raetwl-it € hinisagdinyahivhod-14t2p

i onyl).- ] ol - piperAzin- iyl acetic.aci

(68) o) /P%Q@Fjogb '%I—g' qgan]ggﬁf)t/rfg ﬁbiBe&aM 1 yﬁ%‘fﬁén 1%&8%

{4-11-((R-3-(3, i et hyl - phenyl)-2-{[4-(2-0x0-1, 2-dih

ydr o-

LM dazo[ 4, 5- c] qui/ol i n-3-yl) - pi peridi ne-1-carbonyl]-am
bho

)-proplﬁ' Y (O -
LK |

|
H

2-(3,4-dimethyl-benzyi)-1-[4-(1-methyi-piperidin-4-yl)}-piperazin-1-y{)-4-
{4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-
dione

(79) i aYe
N N N—
co Stlinis
o 2-(3,4fdimethyl-benzyl)-1 -[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-4-
[4—(2-0xo-_1 4-dihydro-2H-quinazolin-3-yl)-piperidin-1 -yl]-butén_~1 4~ |
dione |

(80)

| NQ" )
D

2-(3,4-dimethyl-benzyl)-1-{4-(4-ethyl-piperazin-1 -yl)-piperid in-1-yl]-4-
[4-(2-0x0-1,4-d ihydro-_2H-q uinazolin-3-yl)-piperidin-1-yl]-butan-1,4-
dione '



pi peridin-4-yl]-piperazin-1-yl}-acetate 44 (69) O N
~N~NxN O / N HO et hyl
[1'- ((R)-3-(3,4-diethyl - phéhyl)-2-{[4- (2-oxo- 1, 2- di hyd
ro- imdazo[ 4, 5-ciquinolin-3-yl)-piperidine-|
- car bonyl ] - am no) - pr opi onyl ) -
[4,4" ] bipiperidimH-1-yl]-acetate r \  (70) 0 N~-NN~N
N~ O~ HO Pb
(8fp-[1- ((R-3-( di ethyl phenyl) 2-{[4-(2-0x0-1, 2-di h
ydro-i m da A, -3-yl)-piperidine-1
- car L pre ) pi peri di n-4-
yl]- L&zinlyl} acetic acidr \' (71) 0 O N-~\
)---(// :1\|~6 ~"XH 11 ~ HO 0
&(R) (3,4-diethyl-phenyl)-2-{[4-(2-0)co-I,2-dihy
dro rﬁ?,dla,e_l qhylgbenzyl)- 1] (4-|30propyl-p|perazm -1-yl)-piperidin-1-

C' quym' 4”(230%3 ) 4P4iRGE 0B AU RNRYW) bRl AR RASD

1,4-dione

@

82) i
X
N ol
B
2-(3,4-dimethyl-benzyl)-1 -[4-(4-methanesulphonyi-piperazin-1-yl)-
piperidin-1 -yl]-4-[4-(2-oxo_-1 4-dihydro-2H-quinazolin-3-yl)-piperidin-1-
yl-butan-1,4-dione |

- (83) 2

O rO-O-

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

- (84) i
O an
OO
o
4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yi}- piperidine-1-carboxylic acid

{1-(3,4-dimethyl-benzyl)-2-[4- (1-methyl~p|pendm-4—yl) -piperazin-1-yl]-
2-oxo-ethyl}-amide



] bi pi peridinyl-I-yl]-acetic acid H3C H, C (72)
O~/ .J NNHNO HALO/
-(2- oxo- | , 2- di hydr o-i ni daz¥][ 4, 5- ci qui nol i n- 3-yl ) - pi pe
e-1- carboxylic acid
-1- (3, 4-di et hyl - benzyl) - 2-[ 4- (4- et hyl - pi perazin-1
- ]-2-oxo-ethyl}-amde 45 (73) N\N
/I \ N~p H
I -{ (R)-I (304- dlethyl benzyl)-2-[4- (I -nethyl -piperi
din-4-yl)- f
-yl ] - WEL

NZL"- (2-o0xo0-1, 2,4,5-tetrahydro-

benzod| agepl n- 3 yI )-piperidin-1-yl]-meth-(2Z)-yli dene]
cyanani d 'Y NNNNTJL1I-{(R)-I -(3,4-d

i et hylr (Zo@ﬁ%wS I%dmypm-zlzf qrsnaRplingd-plnipendine-f tarboxylic acid
O P TR T melib ez 210 et e e YR,
1, 3- ethyll-amide -

benzodi azepi n-3-yl)-piperidin-1-yl]-meth-(2)-ylidene]-
cyananmi de /-\

(86) o :
QL
' | .
2-(3,4-diethyl-benzyi)-1 -{4-(4-methyl-piperazin-1-yi)-piperidin-1-yl}-4-
[4-(2-on*1 ,A-dihydro-2H-quinazolin-3-yl)-piperidin-1-yf]-butan-1,4-
dione
(87)
' _ /Ol Y N@N—CN—
[}
LKL |
H
2-(3,4-diethyl-benzyl)-1-[4-(1 ~methyiipiperidin-4-y|)-piperazin-1 -yl}-4-
[4-(2-ox0-1 ,4~dihydro-2H-qqinazolin¥3-yl)-piperi din-1-yi]-butan-1,4-
dione |
(88)
L,

B
methyl {1°-{4-ox0-4-[4-(2-0x0-1 ,4-dihydro-2H-quinazolin-3-yl)-

piperidin-1-yl]-2-(5,6,7 8-tetrahydro- naphthaien-2-ylmethyl) butyryi]-
h {4,4"]bipiperidinyl- 1-yl}—acetate '



(75) NCN NH O}
N[I-[(R-2-[1,4"]bipi perldl nyl-1"-yl-1-(3,4-diethyl-b
enzyl ) - 2- oxo- et hyl am no] - #2[ 4- (2-oxo-1,;
2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -
pi peridin-1-yl]-neth-(2Z)-ylidene]-cyanamde (76) p ~
ONV LI H1-[1, b| pi peri di
nyl-1"-yl-2-(3, 4ydi\met hyl - benzyl ) - 4-[ 4- (2- oxo- 1, 4-

(89 hydr o- 2H qui nazel I/)W-/pT*perldlnI
-yl ]-butan-1, 4 di 46  (77) o ~N N CO H

2(34d| [)-1-(1'" -nmethyl-[4,4"]bipiperidin
oxo- mgydro 2H qui nazolin-3-yl)-piperidin-1
-yl ]-buttan-1,4-dione (78) ~NUVN N | H 2-(3,

4- di eyl ohﬁ[uzm dxd-1 [AdihdrePvuiRhRtnLEy N phoetbin-ALAE2-

razi n-

[ 4- (6B, 6%8 letzarmdrqraaghtbalaqu?wkmthyﬁ -tutynyl]-{ i fieiplipgridingd-
V1~ Ryilediebad! oo (79 N N

(90) | l/é O/O /TC’\
.

H
methyl (1 '-{2-indan-'5-ylmethyl-4-oxo-4-[4-(2-oxo-1 J4-dihydro-2H-
quinazolin-3-yi}-piperidin-1-yi]-butyryl}-[4,4"]bipiperidinyl-1-yl)-acetate

N O
(91) o
{(1'4{2-indan-5-yimethyl-4-oxo-4-[4-{2-0x0-1 ,4-dihydroQH—quinazdlin-
3~y|)-pipéridin-1 -yl]-butyryl}-[4,4'bipiperidinyi-1-yl)-acetic acid
(92)

1 -[4-(4-methyl-piperazin-1-yl)-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-
yimethyl)-butan-1,4-dione



H

(3, 4-di net hyl - benzyl ) - 1- [4 (4- met hyl - pi perazi n-1-yf)
i peridin-1 -yl]-4-
(2-oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di n-|
]-butan-1,4- dione (80) N H

2-
[
2- 34d|methyl-yf) 1-[ 4- (4- et hyl - pi perazi n-|
-yf)-
0

i peridin-1- 4- (2-oxo-1 , 4-di hydro-2Hq ui

p
4-
yl
(
yf)-p
gz [in-3-yl)-pip -yI] but an- 1 4- di one 47
I
4

NONV{ \' N~OH

3 di :_ )-1-[4-(4-isopropyl -pi perazin-1-

|
I ,@% ox0- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) - pi peri
in-1-yld-Butan- 1,4-dione (82) | INO N- VNO , H

(

) -

,

ZI( ﬁ 1é1‘(1 dfrgéﬁi)m[l A96ipRErkinyi114yl§-4-ARbLSRES YL ARgasL2 Ml per
i peqitihazolin-gHyl)-gipprddin yXe2-(5,8,78sttahydpsingphihatesi-2n-
yl %;Inﬁ)?tﬁyls bukan—Jr,ct-XioLebUt an-1, 4-dione (83) 0 H N~fy

(9?
2-

y

y
di
2-

a

p
3
(04) o Q‘“
@f\)\\

2-indan-5-ylmethyi-1-[4-(4-methyl-piperazin- 1-yl)-p|per:dm 1-yi]-4-[4-
- (2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yi}-butan-1,4-dione

@) o OJQ"/

| 2-indan-5-ylmethyl-1-(1 '~methyl¥[4,4f]bi piperidinyl-1 yI)-4-{4-(2-0x0-1,4-
-dihydro-2H-quinazolin-3-yl}-piperidin-1 -yl]-buta n-1,4-dione

(98)

1-(1'-methyl-[4,4"]bipiperidinyl-1-yl)-4-{4-(2-0x0-1 ,4~dihyd ro-2H-
quinazolin-3-yl)-piperidin-1-yl]-2-(5,5,8,8-tetramethyl-5,6,7,8~
tetrahydro-naphthalen-2-ylmethyl)-butan-1,4-dione



NAI H

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

car boxylic acid 51

{I'-(3, 4-di net hyl - benzyl ) - 2-[ 4- (4- net hyl - pi per azi n- 1-yl

)-piperidin-l-yl]- 2-oxo-ethyl}-amde (84) VNN N ///

HO NXOI H

4- (2-oxo-1, 4-di 0- 2H—qU|nazoI|n 3-yl)-piperidine-|-
rboxylic aC|d

(Q?T 3, 4-di net ?gzyfr)Z [ 4- (1- et hyl - pi peri din-4-yl

0

p| pera2| xo-ethyl}-amde 48 (85) \ |1J&H

4 (2- @o/\,l\ﬁ di hydro 2H- qui nazol i n- 3-yl ) - pi peddi ne- 1-c¢
arboxylit acid

7O B e Lt S

2- I( 3 24t GMIaagqlin«-Bﬁrﬂzgip¢ridjnf14yla-&-(M .B\3-tetiapwthylins]7 8-
4yd|) ﬁ%}mdﬁ?—{”g‘[}ﬁﬁ%’%\éﬂd 9’\% '?H)%ﬁ%r r%rdH’-“P-' yl]-butan-1,

4 dione
(98)
!

ﬁ/l%"
1-[1,4"bipiperidinyl-1'-yl-4-[4-(2-0x0~1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-2-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro-naphthalen-2-
ylmethyl)-butan-1,4-dione '

ko
99 | T e
N 3
=) O

foased

H .
4-~(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid {(R)-1-(3,4-bis-pentafluoroethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl}-piperid in-1 -yl}-2-oxo-ethyl}-amide

Y o
N_J
(100) o
qu
d L,

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-yl)-piperidin-1-yl]-2-oxo-ethyl}-amide



I\ (87) O N(/ -CN NI OH

2-(3,4-diethyl -benzyl)-1- [4 (1 nmet hyl - pi peridin-4-yl)-
pi perazin-1-yl]-4-

[ 4- (2-0ox0-1, 4-di hydro- ZFLqU|nazoI|n 3-yl)-piperidin-1-
yl]-butan-1,4- dione / NO (88) OON A\ I H O nethyl
{1' -[ 4- oxo- 4 [ 4z 7¥%9xo0- 1., 4- di hydr o- 2H qui nazol i n- 3-yl

) -
(1Btﬁeri din-1-yl]- , 6, 1’7\ -t etrahydr o- napht hal en-2-yl' m
e

yl) - bUtyrylw p| per|d| nyl-1 -yl}-acetate 49
~N\ OOH
{1 - 4 ( oxo 1, 4 d| hydro 2H qui nazol i
n3y -p;):g,erldlnlyl] 2- (5,6, 7, ,
8-tet ydr o- napht ha
| en- t hyl t bi er.i
1-yl }%Rghg? M slff E—%eﬁgﬂk- A xcf-ﬁ1 (gll-pm?ergzm-fj ypglpendm 1 -y!)-
ethyl 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylate

(102) ?j S
o

(R)-1 -(3,4-d1ethyl-ben2y| )-2-14-(1-ethyl-piperid in-4~yi)~piperazin-1 -yi]-2-
oxo-ethyl 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)- |
piperidine-1-carboxylate ‘

(103) | 8 | (\"“
_ /”\
Q@ L

(R)-Z-QXO-Z-(4~piperazin-1 -yl-piperidin-1-yl)-1-(5,6,7,8-tetrahydro-

naphtha!en-2-ylmethyl)-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodia'zepin-s-y!)-piperidi ne-1-carboxylate

HC
(104) >>_<—/ O, (\””
(S)-2-(3,4—diethyl-benzyl J-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-

benzaodiazepin-3-yi)-piperidin-1-yi}-1 -(4-piperazin-1 -yl-piperidin-1-yl )-
butan-1,4-dione



13,
(1°
2H

0\ N--OH nethyl

-{2-i ndan-5-yl net hyl - 4- oxo- 4-[ 4- (2- oxo- 1, 4- di hydr o-
53

qui nazolin-3-yl)-piperidin-1-yl]-butyryl}-[4,4 ]blplpe
ridinyl-1 -yl)- acetate ~y OH (91) ~-N W N O
H~-OH no

((1'-{2-indan-5-y t hyl - 4- oxo- 4-[ 4- (2- oxo-1, 4-di hydro

(10

H qui nazol i n- )-/@eridi n- |
]-butyryl}-$4,; 4ﬂ/bu eridinyl-I -yl)-acetic acid

(92) o N Oy

1-[ 4- (4-npth -plpera2|n1yl) piperidin-1-yl]-4-[4-(2
-oxo4 ;iuhydro-
2H qbifadol i n-3-yl) - pi peri din-1-yl ]-2-(5, 6, 7, 8-t et rahy,

dro- papbt hal G2 ol g I )s DL aNo Ty A1 aRer5q 5. (99)

(106)

benzodiazepin-3-yl)-piperidin-1-yl]-1-(4-piperidin-4-yl-piperazin-1-yl)-

butan-1,4-dione

HE,

B o

o |/\N
‘ OJ\/‘\A’N
NLO

H

(S)-2-(3,4-diethyl-benzyl)-1-[4-(1 -methyl-piperidin—4—yi)—piperazin-1 -yl]-

4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yi]-

. butan 1,4-dione

(107)

(108)

A

5 o

(S8)-2-(3,4-d iethyl-ben:zyl »1 —[4-(4-methyl-piperézin-1 -yl)-piperidin-1-yi]-
~ 4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-
' putan-1 A-dione

. HC
H,C

,@*/YUO

Sy ,4']bipiperidinyi-1 'y-2-(3,4-diethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-

tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-yl]-butan-1,4-dione



1-(1' -methyl -[4,4" ] bi pi peridinyl-1-yl)-4-[4-(2-0x0-1,4
- di hydro- 2H

qui nazol i n-3-yl)-piperidin-#yl]-2-(5,6,7,8-tetrahydro
napht hal en-2- yl net hyl ) -butan-1, 4-dione (94) o NJ O
~NN NN H

2-indan-5-yl neth F— -4 4- (4- met hyl - pi perazi n-1-yl) - pi pe

ridin-1-yl]-4-[4

(m@oxol4dihyd O/gézmunsyl) pi peridin-1-yl]
di one (

butan-1, 4-di o NNO \' I NOH
2-1 ndan- 5 y 1'-methyl -[4,4"]bipi
peridin ) - 4- (2-oxo-1, 4-
di hyd Zuﬁguinazolln 3-yl)-piperidin-1-yl]-butan-1,4-
~di one ) 1 (("™JJ a NNO VNN NOH
1-(r

-thI- <A 1Dbipi \ .
et | drPRE 1A §Sretahfirosl 3-benzogirpgingd Yikpiperidine-1-
ﬁygn%émmaablcb{(m -REBIAbB-thfiyborethyi-torSy -2 Rl famBiHy-
t et r SiRATPENH R wiRerisin-d-y)-Aexpyethylbamide 1, 4- di one 51
N N

(110) | OJ:E SH
/OJWO/

(S)-2-(3,4fb_is-triﬂuorbmethyl—benzyl)-1 -[4-(4-methyl-piperazin-1-yl)-
piperidin-1 -y_I]‘-4-[4f(2~oxo-1 2,4, 5-tetrahydro-1,3-benzodiazepin-3-yi)-
piperidin-1-yi]-butan-1,4-dione .

F_F

A11) . >>_—<: O

NJLOE g
SORE
O~

(R)-1 -(3,4—bis-triﬂuoromethyl-benzyl )-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yi]-2-oxo-ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylate

‘ HG
(112) ) e

(S)-2-(3,4-diethyl-benzyi)-1-(4-dimethylamino-piperidin-1-yl)-4-{4-(2- -
0x0-1,2,4,5-tetra hydro-1 ,3-benzodiazepin-3-yl)-piperidin-1 -yl]#butan- :
1,4-dione |



(114) 0&{

O N\ NO H 1-[4-(4-nethyl-piperazin-1-yl

) - pi peridin-1- I] 4-[ 4- (2- oxo-1, 4-di hydro-

2H qui nazol i n- 3-yl ) - pi peri dn-1-yl]-2-(5,5, 8, 8-tetrane

thyl -5,6,7, 8-

t et r ahydr o- napht hal en- 2-yl net hyl ) - but an- 1, 4- di one

(98) 0 A/ NO N . H

1-[1, 4' ] bi pi perid I-I -yI-4-[4-(2-oxo-1,4-dihydro-2H
(11§ i nazol i n- 3- yI)

plterldln 1-vyl “8m3 tetranethyl -5, 6, 7, 8-tetrahy

dr o- napht h t hyl)-butan-1, 4- dlone F EFFF

FF F CHB0 O 10 0/-\ NNO H 4-(2-0x0-1, 2, 4,
5-tegg§ﬂah;/;l{o 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1-
carb e aC| d

{(R) nt af L uor.oet hyl - benz thy

(R ki et eh R A AR SRS a1y i
HaO ethyl g-{2- éﬂ@@)Z $sNetrahydro-1,3-benzodiazepin-3-yi}-piperidine-1-

carboxylate

NH,
_ OJ\”/‘\IO

S
4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carbb_x_ylic acid [(R)-2-(4-amino-piperidin-1-yf)-1-(3,4-diethyl-benzyl)-2-
oxo-ethyll-amide |

(115) "-i (j
Qﬂj”o
8

4-(2-oxo-1 ,4-dihydro~2H—quinazolin-3‘-yl)—pipeﬁdine—‘l'-carb_oxylic acid
[2-[1 ,4']bipiperid inyl-1'-yl-1-(3,4-dimethyl-benzyl)-2-oxo-ethyl}-amide

e BO/Q/
O/u\/:\‘g/“ ‘

( S)—2-(3,4-d_iethyi-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 -



O HII N NO r ~NOH

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n- 3-yi ) - pi
peridi ne-1- carboxylic aci &6

{(R) -1-(3-ethyl-4-nethyl -benzyl)-2-[4-(4-nethyl -

pi perazin-1-yl)-piperidin-1-yl]-2-o0xo0-ethyl}-amde 52

H3C H, C (101) \cf
(3, 4-diethyl - benz

(11 1-yl)- ethyl
?)(2 0X0-1, 2, 405-# et T ro-1, 3- benzodi azepi n- 3-yl ) - pi

peri di ne- 1- : e Hc H3C (102) "I'N J NO
/-\ NeL - 1- (a3, 4- diethyl-benzyl)-2-[4-(1-ethy|
- pi pey d|ﬂ§4 yl)-pi perazin-1-yl]-2- oxo-ethyl

4- ( 2-\ax07i1, 2 4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -

Pi pet bl) N xﬁi%reﬁ Y- ?fy?z((ﬁof’?jae%'}'ﬂb%nzyi)4 [4-(2-0x0-1,2,4,5-
- tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione

CF,
(118) o
. N i N

- 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzod iazepin-3¥yl }-piperidine-1-
carboxylic acid-{(R)-1-(4-ethyl-3-triftuoromethyl-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyl}-amide

(119) 5 JQ
_ng

 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-

carboxylic acid-{(R)-1 -(4-éthyl—3~triﬂuoromethyl-benzyi-)~2-[4-.(1 -methyl-
piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}~amide

"NH N f(~\/I, 0 N~p (R)-
- 2- 0X0- 2- (4-piperazin-1-yl-piperid
e

© (120) . O/Q“/
N/u\'N-g

- 4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(4-ethyl-3-trifluoromethyl-benzyl)-2-(1 '-methy_l-
4,4'—bipiperidinyl-1 -yl)-2-oxo-ethyl}-amide



Nko N O / \ Np

(R) - 2- ki oxo-2- (4-pi perazin-1-yi-piperidin-1-yl)-1-(5,6
, 7, 6-tetrahydro- napht hal ers72-yl et hyl ) - et hyl
4-(2-o0x0-1,2,4,5-tetrahydro-1, 3

benzodi azepi n- 3-yl ) - pi peri di ne-1-car boxylate H, O H3C
2cr (104) p ~-NNC WO C\1 NLOH

(S)-2-(3, 4-di et hyh-Penzyl)-4-[4-(2-0x0-1, 2,4, 5-tetrahy

“%éxzodl azepi n- 3 @»ﬂ@ din-1-yl]-1-(4-piperazin-1-y
| - pi peridi rl® W an-1, 4-dione 53 H3C H3C NH
N,

(105) \ = /' \ NH H
(S)-2 d| et hyl - benzyl)-4-[4-(2-0x0-1, 2,4, 5-tetrahy
dro-1

benzo |aze in-3-y
S o SEidarons. dispetr
carboxylic acid-[(R)-2-1,4'-bipiperidinyl-1'-yl-1-(4-ethyl-3-

trifluoromethyl-benzyl)-2-oxo-ethyl]-amide

(122) g—:‘g N\
)L
C@ L

4-(2-oxo-1 .2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic a’cid-[(R)-2-(4,—\dimethylamino-piperidin-_1 -yl)-1-~(4-ethyl-3-

R erid yl]1-1-(4-piperidin-4-y
rahydro-1, 3 benzodlazepm-S-yI) plpendme~1-

trifluoromethyl-benzyl)-2-oxo-ethyl]-amide

(123) ' b “I/\N/
o

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1 ~(S-ethyl-4-triflucromethyl-benzyl)-2-{4-(4-methyl- '
piperazin-1-yl)-piperidin-1-yi}-2-oxo-ethyl}-amide

(124) b ’O
Cg 8

4-(2-ox0-1,2,4,5-tetrahydro- 1 3-benzodiazepin-3-yi)- pfpendme-1-

carboxylic acid-{(R)-1-(3-ethyl-4-triffuoromethyl-benzyl)-2-{4-(1 methyl— ‘
p|per|d|n-4 -yl}-piperazin-1-yl]-2-oxo- ethyl}-am:de



but an- 1, 4-dione H3C H3C (106) p rN' v O, 0O Np [/ \
N~-a H
(S)-2-(3, 4-di ethyl -benzyl) 54-[ 4- (1- net hyl - pi peri di n- 4-

yl)-pi perazin-1-yl]-
4-[4-(2-o0x0-1,2,4,5-tetrahydro-1, 3-benzodi azepi n-3-yl ) .

- pi peridin-1-yl = bdtan-1, 4-di one H3C H3C (107) o ~N
0O Np H{S)-2-di byl -benzyl

13 - [ 4- (4-met hy] - pip -1-yl)-piperidin-1-yl]-

( 4- (2- oxo- 1,12,4ﬁr t trahydr013benzodlazeplnSyI)

_ -plperldlnfq x but an- 1, 4-di one H3C H3C (108) N O

VvV UN~_/p

(S)- %0] bi p| per| dinyl-1"-yl-2-(3,4-diethyl -benzyl)
-4-[4- 20x01245-
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)- p!pendlne -1-

carboxylic acid-[(R)-1-(3-ethyl-4-trifluoromethyl-benzyl)-2-(1 —methy{—
4,4'-bipiperidinyl-1-yl)-2-oxo-ethyl]-amide

 (126) b S
o ng

4-(2-ox0-1,2,4,5-tetrahydro-1,3- benzodlazepan—3-yl)*p|pend|ne 1~ |
carboxylic acid-[(R)-2-1,4'"- blplpendmy! -1'-yl-1-(3-ethyi-4-
trifluoromethyl-benzyl}-2-oxo-ethyl]-amide

(127) o E "

4-(2- -oxo-1, 2,4,5-tetrahydro-1,3- benzodiazepin-3-yl)-pipen'dine—1-
carboxyhc acid{(R)-2-(4- dlmethylamlno -piperidin-1-yl)- 1 -(3-ethyl-4-

tnﬂuoromethyl benzyl)-2-oxo- ethyl]—amlde

~ the enantiomers, the diastereomers and the salts thereof, while the

compounds

1) 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-(1-methyl-piperidin-4-yi}-
piperazin-1 -yl]-2-oxo-ethyl}-amide,

(2) 4-(2-ox0-1,2,4,5-tetrahydro-1 ,3—benzodiazepin-3-yl)—piperidine—1‘-
carboxylic acid-{(R)-1 —(3,4—diethy!-benzy!)—2—[4-(4-methyi—piperazin-1—_



t et rahydro-1, 3- benzodi azepi n-3-yl ) - pi peri di n-1-yl] - but
an-1,4-dione 54 FF FFFF "NCH3 (109) NJ oxG O N
/| N' H 4-(2-o0xo0-1,2,4,5-8etrahydro-1,

3- benzodi azepi n-3-yl ) -pi peridine-1 carboxylic acid
{(R)-1-(3,4-bis-trifluoronethyl -benzyl)-2-[4-(4-nethyl
- piybepipeiidinit-yil-R-@igpethyiamidey! ] - 2- oxo- et hyl } - am de
FFF F F F ANCH (110) rJ r 1 11 O
(S)-2-(3,4-bis-trifluoronethyl-benzyl)-1-[4-(4-methyl -

3Pi P-BZbKo-¥;2/4 B-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-
( g. perlf%l n- 1-y -4-[4¥(2-oxo-1 2,4, p t et ?a)lhpy%ro-l 3-ben

z odicarkpivic acigHj1-(3p- p@:thsdThenzyW}U bm@lwlﬂ,m' hipipredingit -
FFE 00 NLO
(R Vi)‘#é’%@f%ﬁq]ﬁ uor onet hyl - benzyl ) - 2- [ 4- ( 4- et hyl -

pi perazin-1-yl)-
(4) 4-(2-ox0-1,2,4,5-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,

(5)  4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
- carboxylic acid-[1 -(3,4-di‘e’thyl-benzyl)-2-oxo-2-(4—pyridin-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,

@) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl}-piperidine-1-carboxylic acid-
" {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-ethyf}-amide, |

(9) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
'carboxyhc acid-[(R)-1-(3,4-diethyl-benzyl)-2-ox0-2- (4«perhydro«azepm-
1-yl-piperidin-1-yl)- ethyl]—am;de

{10) 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-yf]-2-oxo-ethyl}-amide, '



pi peridin-1-yl]-2-oxo0-ethyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-

benzodi azepi n- 3-yl ) - pi peri done- 1- car boxyl ate HC H3C

CH3 (112) 0O ~-NCH3 NI NO (9)-2-(3,4-d

i et hyl - benzyl ) -1- (4-di met hyl am no-pi peridin-1-yl)-4-[4
(14) 24-(2-ox0-1,2,4,5- tetrahydro -1,3-benzodiazepin-3-yl)-piperidine-1-

o e AP G AT B R
10
J :pen@h@! g\gnzyﬂ;gw& l|dr(;r}\9t hyl am no- pi peridin-1

-yI) 2- oxo- et hyl
4,5- b
(151 Aor 2 Ao E SRR s R Rt
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-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-piperazin-1-yl-
piperidin-1-yl)-ethyl]-amide, '

(14)  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-ethyl}-amide,

(1 5) 4—(5-oxo-3-phenyi—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-yI]-2-oxo-ethyl}-amide, | |

(16) - 4~(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yi]-
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-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-2-[4-(4-cyclopropylmethyi-piperazin-1 —yi)4pipér_idin-
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-yl)-piperidine-1- ,
carboxylic acid-{(R)}-1-(3,4-diethyl-benzyl}-2-[4-(1-methyl-piperidin-4-yl)-



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

[ (R -2-(4-am no-piperidin-kyl)-1-(3, 4-diethyl-benzyl)
-2- oxo-ethyl]-amde (115) O~NN~ NN NO NOH

4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
car ipiperbrin-Bgl]<2-oxo-ethyl}-amide,

[2-11,4" ] bipiperidinyl-1"-yl-1-(3,4-dinethyl -benzyl)-2
-oxo-ethyl]-amde H3C H3C (116) 041 ON O 11 o

(Zéﬁ) ?(SbﬁH%-ﬁhk}%@'—?ﬁﬁﬁb@nb[alz-@j}ﬁydﬁ%Wé:yﬂ)hﬁbé,%iﬁé perid
0X0 Cﬁil’fRIX‘ﬂ'llﬁ atiet{( e Bot-dicthyibenay)-27d o1 maﬂwl-pppgngﬂﬂn)-

I|\|n|-|%3'f}/e" zin- -?/ITZ oxo-et?\yﬂ amtg6 H3c HBC H (117) -N*~J

(21) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi}-piperidine-1-
carboxylic acid{(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyrrolidin-1-yi-
piperidin-1-yl)-ethyl]-amide,

(22) 4-(2-0x0-1,2,4,5-tetrahydro-1,3- benzodiazepin-3-yf)-piperidine-1-
carboxylic acnd-{(R) -1-(3, 4-d|ethyl benzyl)-2-[4-(4-ethyl-piperazin-1-yl)-
piperidin- 1-yl] ~2-0X0- 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-[4-(4-isopropyl- plperazm -1-
yl)—plpendln 1-yf]-2 oxo-ethyl}-amide,

(24) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1 . |
carboxyl:c acid-[(R)-2-1,4'- blpiperldlnyl -1'-yl-1-(3,4-diethyl-benzyl)-2-
oxo-ethyl]—amude -

(25) 4-(2-oxo-1 ,2,4,5—tetra hydro-1,3-benzod iazepin-S-yl)-piperidiné-1 -
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyridin-4-yl-
piperazin-1-yi)-ethyl]-amide, '

(26) 4-(2-oxo-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-yi)- ethyl] -amide,

(27) 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-morpholin-4-yl-piperidin-
1-yl)-2-oxo-ethyl]-amide,



(S)-1-4,4"-Dbipiperidinyl-1-yl-2-(3, 4-di et hyl -benzyl)-4
-[4-(2-0x0-1, 2,4,5- tetrahydro-1, 3-benzodi azepi
n-3-yl)-piperidin-1-yl]-butan-1, 4-dione CF3 (118) o NJ
4) HNN N HO HOJ7H

4-(2-0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
(2Per deRrmeot1, 20 bHelxathyidro-dc3-dbeheliatepin-3-yl)-piperidine-1-

-(4-eth f

ot PG aG R BkS Pt A BEN 5 (&ﬁéﬁ}me@ﬁcﬁ@ 44y
CF3BHera£tﬂ~'H9}I] Qfoxolet@I%aé%:dé'N NHONI

4- oxo-1 -tetrahydro-1, 3- benzodi azepl n 3-yl)-pi
perldlne 1- } carboxylic

(8¢ 4 'g( R 2 585 yiaPo '3 beHOb STEL BN, 5 D5 MY i 4~ (1
Pi pesitdix hcﬂaMH)[(M—M-d?étlﬂyiéﬂyﬂldmém}éprp%hﬂm 1 -yiyi & 4- CF
(12 d) in

iethyl-benzyl)- 2—oxo-ethyl]-amlde
(30) 4-(2-oxo0-1,2,4,5-tetrahydro-1 ,3-benz_odiazepin-3-yl)—pipen’dine-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,

(31) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-
' carboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-{3-(4- methyl plperazm-‘l-
y[)-azet:dm 1-yl]-2-oxo-ethyl}-amide,

(32) | 4- (2 oxo-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-yl-
plperazm 1-yi)- ethyl]—amlde

{33) 4-(2-ox0-1,2,4,5-tetrahyd ro-1,3-benzod iazepin~¢3-'-yl)-piperidir_1e-1 -
carboxylic acid-[(R)-2-{4-(4-methyl-piperazin-1-yl)-piperidin-1-yl}-2-oxo-
1-(5.6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide,

(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-y|}-piperazin-1-yl]-2-oxo-
1-(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-ethyl}-amide,

(35) 4-(2-oxo-1,2,4,5-tetrahydro-1 ,3-benzodiaz'epin-3-yl)-piperidine—1 -
carboxylic acid-[(R)-2-oxo-2-(4-piperidin-4-yl-piperazin-1-y1)-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide,



H
4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

peri di ne-1- carboxylic 63

acid-[(R)-1-(4-ethyl-3-trifluoronethyl-benzyl)-2-(1"-m
hyl - 4, 4" -Dbi piperidinyl-1 -yl)-2-oxo-ethyl]-am de 57

( 1191 ~27‘ﬁ@teﬁﬁﬁhm-mﬁﬂe@m&aamn-&w)-piperidine-1 -

-1.3-b di. i n-3:yl)L-pi

ges |2 g?ﬁ%}%@@%ég-gg@)%%ggyﬂfﬁp&jegazﬁ- ADisédinA —3’7)1 )-¥-(§,é? 7 8-

aci didt(eRydeo-taphthblep-pgtrmdingl)lethyl-sinide, (4- et hyl - 3-

trifluoronethyl-benzyl)-2-oxo-ethyl]-amde (122) H H

0 0 N"OH
) P4l R SR oL han SRRk )P
di .rretiaﬂbpayﬁqmr;itrbi[(ﬁ)fZ-m-m—mthYI-pﬁpeérmiMhyl)-piberazin~1/—\5’!\{&-2-0x0-
L B o B e R i S sty Sy i
(38) 4-(2-oxo-1,2-dihyd ro-imidazo[4,5—¢]quinoiin-3-yl)~piperidine—1 ~
carboxylic acid-{(R)-2-[4-(4-benzyl-piperazin-1 -yl)-piperidin-1-ylj-2-oxo-
1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyi }-ethyl}-amide,

(39) 4-(2-oxo-1 ,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperiding-1-
carboxylic acid-[(R)-2-oxo-2-(4-piperazin-1 -yl-piperidin-1-yi}-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyl)-ethyi]-amide, '

{40) 4-(5-oxo-3-phehyl-4,5-dihydro-[1 ,2,4]triazol-1-yl)-piperidine-1-carboxylic
acid-{(R)-2-[4-(1-methyl-piperidin-4-y!}-piperazin-1 -yl]-2-oxo-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide, |

(41) 4-(5-oxo-3-phenyi'—4,5-dihydro-[1 .2,4)triazol-1-yl)-piperidine-1-carboxylic
acid-[(R)—Z—oxo-z-(4-pjper_azin-1 ~yl-piperidin-1-y1)-1-(5,6,7,8-tetrahydro-
naphthalen-2-yimethyl)-ethyl]-amide,

(42) (R)1 -(3,4-diethyl-beniyf)-2-[4-(‘1 -methy!«piperidin—4-yl)7piperazin -1-yl]-
2-oxo-ethyl 4-(2-oxo-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)—piperidine-i -
.carboxylic acid-[(R)-2-(4-azetidin-1-yl-piperidin-1 -yl}-1-(3,4-diethyl-
benzyl)-2-oxo-ethyl]-amide,



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

peridi ne-1- carboxylic

acid-{(R) -1-(3-ethyl-4-trifd4uoronet hyl - benzyl)-2-[4-(4

- met hyl -

pi perazin-1-yl)-piperidin-1-yl]-2-o0xo0-ethyl}-amde
(4@!?3 {4 244RP3XB NadtethyQphhmyi) BH[4-(2-ox0- 1,2_,4,5-tetrahydro -1,3-

per ﬁi’ﬁnﬁgdifzq‘glg fg-gb;htiﬁr)%lh e- -cargonﬁrezar%gr{o -pr plonyl) pl;ger%lm—
aci dHAF Bipetatig-e{ivketic h&ildf | uor onet hyl - benzyl ) - 2-14- (1

-met h
pi perldln 4-yl)-pi perazin-1-yl]-2-oxo-ethyl}-am de 58

@9 AP B sk A D2 g e 2y ) - o

Derllﬁhidmo 5@dlasin-84/)-piperidine- 1-carb0n {]-amino ro ionyl
aci d- M Q%‘geth ? p? | uor onet hyl ¥)]enzy }-p p Y)

thyIP'pQﬂ 4wbpip@famﬂ¢rl}ace;ta§e,z oxo- et hyl ] - am de CF
(126) 4 i NN NVHON)10H
4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

(4Bpr iethiyh ¢t J((R):a:r(agmbtrw: phenyl)-2 {[4-(2-0x0-1,2-dihydro-

3-et hyl -4-

aci d- - |
trifip Fefé 1?%“'%@”‘%1)’5 PZD%{ 0%11nc,yqrpogyﬂ(-a@lno}-proplonyl)
[4,4bipiperidinyl-1-yl]-acetate, ,

47) {4-1-((R)»-3-(3, 4-diethyl-phenyl)—2—{[4-(2-o>£o-1 ,2-dihydro-imidazo[4,5-
clquinolin-3-yi)-piperidine- 1-carbony!]-am|no} propionyl}-piperidin-4-yi]-
piperazin-1-yl}-acetic acid, ‘

(48) -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- methyi-plperazm -1-
yb)- plpendin 1-yl]—2 oxo-ethyl}-amide,

(49) N-1H{(R)-1 -(3,4-'di_ethyl—benzyl)-z-[4-( 1 -methyl,-piperidin-4-y|)'-piperazin-
1-yl}-2-oxo-ethylamino}-1-[4~(2-ox0-1,2,4,5-tetrahydro-1 .3~
ben_zodiazepin-a-yl)-piperidin-1-yi]-me’th-(Z)-yIidene]-cyanamide,_

(50) .N-[1 (R} -(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,

(51)  N-[1-{(R):2-[1,4']bipiperidinyl-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-‘i -yl]-meth-(Z)-vlidene]-cyanamide,



CF3 (127) AN'Yy ~ N (~~I, HO "ko H 4-(2-oxo0-1, 2,4,
5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peri di ne- 1-
car boxylicaci d-[(R)-2-(4-diéet hyl arni no- pi peri di n-1-yl
)-1-(3-ethyl-4-
trifluoronethyl-benzyl)-2-oxo-ethyl]-amde, the

(58h ar&-(&;ﬁmﬁmethylmedzﬁ)}ﬂ daddmeethyhpigetitim- é-ayl)tmpdet’aemebﬁ/t]-tl-

o o SIRBYTER A inagoln 3 imsdins bylbuian

perigidme-1 - carboxylic
aci d- {(R) - 1- (3, 4-di et hyl - benzyl) - 2-[4- (1- net hyl - pi peri
d|n4yl) pi perazi n-1-yl]-2-oxo-ethyl}-am de, (2)

(ség 5 PRl Eg@f} RS dinr B AR A4 Rb iR - -

aci 1t 4 HilydtoetH ra
zZi nqi{%‘g)(oyl ? pl)lﬁ%erl di ﬁhﬁaﬁ)ﬁggbﬁ{lﬁﬁ Wajlkrlr?déaem ?ﬁ)

4- (#ieNg- 1, 2, 4, 5-t et r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- car boxylic aci d-fI
-(3,4-diethyl -benzyl)-2-(1"-nethyl -4, 4" -bipi peridinyl -
(54} )2I—(B42-du‘neﬂ'\@'t bghdypta[d€4-etil-piperazin-1-yl)- plpendln 1-yl]~4 [4-
o 0- trah benzaodi n- 3- -
per X 1:1;4 c{y&ycg'gﬁyﬂgu%ézolm-s-ﬁ) plpeﬁdlnI Ze]‘%utan 1,4- dloﬁle
aci d- [2 1,4 -bipiperidinyl-1"-yl-1-(3,4-diethyl-benzyl

-2-0x0- ethyl]-am de, (5)
- (53} ( 2-(@xaxat ] A-dihgditeeR Hathuinlazolih; By @iperitina-¢ pianb @it acid-

I.dine-1- | J . . L
bol (AT e R B trmetupinesarin:byRiReridin-J k-
| pepRéidihyifaltlide,et hyl ] - am de, (6) |
4- (2- oxo-1, 4- di hydr o- 2H qui nazol i n- 3- yI) pi peri di ne- 1-
carboxylic acid-

(56) 4-(2-oxo0-1 ,4-d:hydro-2quuinazolin-3—y|)—pipeﬁdine-‘! -carboxylic acid-
{1-(3,4-dimethyi-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yi]-2-
oxo-ethyi}-amide, |

(57) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
[1-(3,4-d imethyl-benZyI-)-Z-ﬁ-‘fmethyl-[4,4']bipiperidinyl-1 ~yl)-2-0xo-
ethyl]-amide,

(68) 2-(3,4-diethyl-benzyl)-1-{4-(4-methyl-piperazin-1-yl)-piperidin-1-yi]-4-[4-
' (2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-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-oxo0-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-yl]-butan-1,4-dione,

the enantiomers, the diastereomers and the salts thereof are particularly

prefelred-.



e

- W']Qf@tﬂ@

(1- (3, 4-di et hyl - benzyl ) -2-[4-(4-net hyl - pi perazin-1-yl)

-piperidin-1-yl]-2- oxo-ethyl}-amde, (7)

4- (2- oxo-1, 4-di hydr o- 2H qui@#azol i n- 3-yl ) - pi peri di ne- 1-

car boxylic acid-

{1-(3,4-diethyl-benzyl)-2-[4-(1-nmethyl-piperidin-4-yl)
The icpmpamnds of gener2l faoolaetl hgie) prepachs by Blethbds known in
prSn2 T%e %@Mg&ﬁe{ cr)] sdﬁave prove‘talrﬁnzacr)“fdc:u‘ilazr?))o saqls?’aefo%r bt | pe

l@@laﬂnb (1) cémP&uﬂdﬁbﬁgéwérab@ﬁiMIa) ﬂ?adc@r@lhg% e AvkmrR

peridin- ) - 2- oxo- et hyl ] - am de,
4 (2 oxo-1, 2, 4, 5-tetrahydro-1, 3- benzod| azepi n-3-yl)-pi

L‘ﬂﬁ}ﬁ?’lﬁf’ AP A B L g1ers B AMEI o o
demne@ anloxygep amnldﬂltme ngr)ou@tdnd R! anRilere ééﬁérembefore

4-(2-o0x0-1,2,4,5-tetrahydro-1, 3-benzodj azepi n-3-y
dgmddmg tée pg%\fa% iRt it Qessg groups do not contain arrl)y free carboxy\lc

a@glf%(%l()ﬁ) 1- (3, 4-di et hyl - benzyl ) - 2-[ 4- (4- net hyl - per hyd
ro-1,4- : ,
di azepi n-1-y1) - pi peridin-1-yl]-2-oxo-ethyl}-am de, 60

' 1 g
Ré‘@%‘%‘go%@fi‘?'ﬁ?ﬁPfsg?'é?fﬁmy'a\“@ 1, 3- benzodi azepi n- 3-yl ) - pi

peridi ne-1 carboxylic
acid-[(R)-1-(3,4-diethyl -benzyl)-2-(1' -nmethyl -4, 4" -
bipiperidinyl-l-ﬁL}’%zﬁ;gbethyl] am de, (12)
- 4-(2-o0x0-1,2,4,5-tetr qHL, 3 benz?ﬁiazepln 3-yl)- m
- peridine-1 carboxylic )
acid-{(R)-1- (3 4-di et hyl - benzyl ) -2-[4-(8-net hyl - 8-aza-
bi cycl
P{ﬂgs ber@@r@z‘orﬁ—cief‘y\ﬁp 2- oxo- et hyl }-ami de, (13)
4- (2-o0xo0-1, 2, 4,5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peridi ne-1- carboxylic
(i)avithdedrbBhicladiB ddriviitiveb Wif gbrezt fomRH®xo- 2- (4- pi per azi n-
1-yl - piperidin-1-yl )-ethyl]-am de, (14)
4-(2-oxo0-1, 2, 4, 5-tet fphydro- 1, 3- benzodiazepin-S-yI)-p
‘peri di ne-1- carboxyli
acid-[(R)-2-[4-(4-ébetyB-pipera2|rq%&yl) pi peridin-1-y
- 1]7-1-(3, 4- diethyl-benzyl)-2-o0xo0-¢ I]-amde, (15) _
4- ( 5- oxo- 3- phenyl -4, 5-di hydro-1, 2, 4-triazol -1-yl)-pi pe

wherSn Kis'as Reatbie defined and G denotes a nucleofugic group,
pfeferably the phenoxy, 1H-imidazol—1 -yl, 1H-1,2,4-triazol-1-yl,
trichloromethoxy or the 2,5-dioxopyrrolidin-1-yloxy group, with the proviso
that X denotes the NH gfoup, or

(ii) with carbonic acid deri\)atives of general formula
A

BN

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-



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, (16)
4- (2- oxo- 1, 4-di hydr o- 2H qui ®azol i n- 3-yl ) - pi peri di ne- 1-
car boxylic acid-
_i(R -1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl - pi peridin-4
ni f9pg1e'pﬁ>ﬁ'e¢réﬂpwonoryeqhnxzm,ewﬁp the pravire that K)denotes the
2 -1, 2-di hydro-i m dazo[ 4, 5- c] qui nol i n-3-yl) - pi pe
o&g%lﬁﬁcgé@, car boxylic
acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl - pi peri
dj n-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-amde, (18)
a'HJ-Y"ﬂh &B?PRUE‘F}&,%Q@B?AWW 1, 3- benzodi azepi n- 3-yi ) - pi
peri di ne-1- carboxylic
acid-[(R)-2-[4-(4-cycl opropyl net hyl - pi perazin-1-yl)-p
peri di n- Y 7
1-yl]-1-(3, 4-di et hyl - bengyl ) ~2- oxo- et hyl ] -am de, (19)
4- (2-oxo0-1, 2-di hydro-4 eno[ 3, 4-d] py(mdin-3-yl)-p
peri di ne-1- carboxylic '
acid-{(R)-1-(3,4-dieth benzyl ) - 2-[ 4- (1- met hyl - pi peri
din-4-yl) 61 piperaz'n-1ﬁﬁj]r2-oxo-ethyl}-anide,
(20) -
4- (2- ox0- 1, 4- di h§ldxe
I peridine-1 carboxylic ,
aci d-{(R)-1-(3,4-di et hyD-benzyl)-2-[ 44 1- et hyl - pi peri
di n-4-yl)- piperazin-1-yl]-2-oxo-etHy'}-ani de, (21)
4-(2-o0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n-3-yl)-p

l{%&r'i ine-1- carboxylic - e
w ?lagf 5@510@5_(%! Ve HOM Py yNH grogieaansl Y 4727 p i e R are
as iy gnbeRig e s Vol Re Bnd ¥ oot coptain any
frepenaridxydic Beid; anlymtipén free primary or secondary aliphatic amino
i d-{(R) -1: (3, 4-di et hyl - benzyl)-2-[4-(4-ethyl -pi peraz

f“’?ﬁi'-"?-‘{/’%}’l’ %F%’é”(?’%ﬂﬁ&f— ORI o~ et hyl }- ani de, (23)

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

i dine-1- carboxylic

per | :
Thedurdgmeptaily (go-step masipnd are ppimally car(iad iosibps opeHpgdi p

prfedBhE TN, REREENOL Bl Sl Se b Wbk B

(Vlllpelr {(\iisesdcted with equimolar amounts of the carbonic acid derivative of

<go[ 3, 2-d] pyri midin-3-yl)-p

general formula (IV) in a suitable solvent at IoWer temperature, then at least
equimolar amounts of the other component (ILI) or (V) are added and the
reaction is Completed at a higher température_ The reactions with bis- |
(trichIoromethy!)-carbbnate are préferably carried out in the presence of at
least 2 equivalents (based on bis-(trichloromethyl)-carbonate) of a tertiary
base, for example triethylamine, N-ethyldiisopropylamine, pyridine, 1,5-diaza-
bicyc!-o-[4,3,0]—non-5-¢ne,- 1 ,4.—diazabicycio[Q_,Z,Z]octérie or 1,8-diazabicyclo-
[5,4,0]-unde¢-7—ene. The solvents used, which sﬁoufd be anhydrous, may be

~ for exarhpte tetrahydrofuran, dioxane, dimethylformamide, dimethylacetamide,
_Mm%MQﬁwﬂMma1ﬁmmwMQ%MMmmmmemammmmawMeﬁ
bis-(trichloromethyl)-carbonate is used as the carbonyl component anhydrous
chiorohydrocarbons, for example dichloromethane, 1,2-dichloroethane or
trichloroethylene are preferred. The reaction telﬁperatures for the first reaction



car boxylic
acid-[(R-2-1,4"-bipiperidinyl-I"-yl-1-(3, 4-diethyl -be
nzyl)-2- oxo-ethyl]-amni de, %25)

4-(2-o0xo0-1, 2,4, 5 tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi
peridine-1- carb

ster aEe peyeen 30 El andeff%TC Haaiayably 2-55&@r + 10°gy fordhei -
segbhg rBaARPGl bhted 8% b Qf@?Eswéég%@gs@%%eﬁfyt??- "

sopanit dsed; dreferablydetiveen +20°C and +70°C (cf. also: H. A. Staab and
hyl - benzyl ) -2-o0x0-2-(3,4 5, 6-tetr

WaRORT. s SThitti riib N Eroismert Anidas (iofident dusterer
Méth()aéﬁ XHer ﬁfgpé’ragvér? Ur@é}y Qér%nlcﬁem?é‘ A R5Re8P 1 5393 Wdllag

peri di ne- car
Chernie; Wéh)Ih&ln’(/Bezgsm 1967, Poddaigt an@R(S- Rangsd . Ord- @hem.

2- , 62 8
59, B 103t st (148ar e Richorn o AR 58 1: Slkabarmand b*-r
Oglﬁ‘él Tliet'i’@hédr@ﬁﬂ_*éﬂé)’é 24 (42), 4569-4572 51983) S. R Sandler and.
acid-{(R)-1-(3, 4-di ethyl-benzyl) z a\ pl peri
Karg iny "Qrganiq Fgeetioriah Groyp Prepasations hyo;ula& aas 2429)
Acédgﬁw if’Pes% ﬁceﬂgrgb‘eli#ﬂ’)ydro 1, 3- benzodi azep| n-3-yl) - pi

er|
aC|d [(R) 2-(4-di ethyl am nonet hyl -pi peridin-1-yl)-1-(3

‘4- di et hyl - benzyl t hyl d
(b)- (n I@&iﬁrﬁo Prg]aégtc)emim%gsgﬁ93ée]e@imfﬁr6§4l@§lw)hﬁr@ﬂy)<) pi

e P By BRI i R e e & hererbefarpogpuih
thadprovisoythpt tHebe4jrdiips dp aot a:eryﬂa]n anyfee ebbdxyli@atideand/or

Oth% %')fecﬂ(lfnﬁry?r@eé:of'g?"ryeﬁw&?ﬁc @@U%%Bﬂazepl n- 3- yI) pi
peridi ne-1- carboxylic -

. _acid-{(R) - 1)9;3 4- di et hyl - benzyl) - 2- [ 3- (4- et hyl - pi pera

Cogpling a oprhoxgdieacti of-gengral-farrodla- et hyl } - ami de,  (32)
- 4-(2-0x0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepln 3-yl)-pi
peri di ne-1- carboxyllc
acid-[(R)-1-(3, 4-di et hyh¢ benzyl ) - 2- oxo- 2- (4- pi peri di n-
4-yl - piperazin-1-yl)-ethyl]-amde, (33)
4-(2-o0xo0-1,2,4,5-tetrah
peridi ne- 1-

HO
o , (V1)

wherein Y, Z, R? and R® are as hereinbefore defined, to a piperidine of

- general formula

RMNH

(1)

wherein R! has the meanings given hereinbefore.



car boxylic
acid-[(R)-2-[4-(4-nethyI-pigerazin-1-y|)-piperidin-1-y
| ]-2- oxo- 9

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

f’ade, &ﬁ@ . . . .

Thae Coulinsl ig preferahly geriedyiH aisingmpthegsdinanepiremapaptipepi

crgﬁfﬂ & &: 2g ‘[i-ﬂfu?%m\}vbﬁl Ne&p%%en der Orga lechenp%p%ﬂen VPI
15/R), zfobwcample using carbodiimides such as e.g. dlcyclohexylcarbodumlde

([f%é? d61 ! rOpgzleéar ScYum.?xeTB?&t graetﬁyl-é-gllrnne%tlﬁarlnlnoeptrggylzll
ca4=b6&rrﬁk§@ b-2. rﬁbénécﬁﬁéfdmdp]sl N ABNPROER IR AARPURS G ) - P

peri di ne-1- carbo

hex@flgorapRpsphated HB" )%YM qritptsafiutirobarate (B Pd) @zi n- 1-yi ) - 1-
18- %eﬁﬁgp%zglﬁf-&%&wms (dn mg{ﬁy a%lﬁgl-[%hggg?o hlé'a hexa-
ﬂu@réﬂi@pﬂeﬂa @@Eﬁﬁd@ﬁgdt%@d@ﬁ&é@@t@@%ﬂ@ﬁﬁ ol ) - pi

eridi ne-1- carboxyli

B@f@xyﬁmymz?:&x@hzdrm‘l gibbeazotrazing (HEIQH) thei reactign ppeed
ca e b o, The CRUPIGS 215 NAVAYY a4t v eRuimolar
o am@tﬁ!ﬂs Okﬁ?elcdfpﬁnbxod!nmormnc@z@%u%Qhe@boplunmre%g)én} irpi pe
S SOQ’&"EF ?lef% 8%3 E&fgmﬁﬁt%ﬂ teirahydrefvsang agetoniirilee ditpethyl -y -
folnlerBi@XMP), dmetny! postamide (DAY, Nomathylpyreiidons; (NP,
mlxtu@es (Ir%eof and at temperatures between -30 an_d +30_°C preferably -20
an@ *%,75 @ ﬁAegéﬁgé{%ﬂre?hylr&%%ﬁP p‘s‘/na?ﬁi%%‘itﬂ'né‘/?)' tl—rl}jns;g sef)I e
pr@f]erafbiMEéd 3skh e(d&tilﬁiéwhx:ﬁé@%%é' n-1-yl)-piperidin-1-y

0XO0-
1-(5, 6, 7, 8-tetrahydro- napht hal en-2-yl met hyl )-ethyl]-am -

T“%%?’“Cé'@g)ﬁ"“%dad%yﬁcoeﬁsrﬁ Has% 23 AdUEPgL e BeYop f pe
symthdsisimgl eommlb@s)?fiﬂgfnerai formula (l{ (cf also: M. Bdodanfzks(

"P ;glc% ([glgfgzz'us%ryoXSOpnnger-\PeriO %r1a92é8np 5%—59 Il\feéeda:ngzkyy )
oS A ST BT ),
Vae@h&mt M@ﬂ&ntmlﬁhmsmxed:anhydnde process is preferred (J.R. Vaughan
Jr. |\f 'Pg’n%r( ?hlenz %OCG 3 %}y 19g1ﬁelrnlv9 lgh thg Inzlxed aﬁﬁ%rlidne éft e -
carb@k%l%@/cﬁtﬂ of Qéfﬁ’é?brﬂrﬁﬂtaz 5 d’%@ﬁ%ﬂﬁm@%&ﬁ yl(;‘lfm -

_ oxo0- 3- pheny
mO@@lSQbﬁM Qalbanawlylobd‘amed using isobuty! chlorocarbonate in the

- profghdk b Blss Qg & AR AP AF bbb 4L SipRofnd e~
prepagitiohaif eiis 2nixedhRydndeah e @slighRg with amines are carried
-out in a one-pot process,'us.‘ing the above-mentioned solvents and at
temperatures between -20 and +25°C, preferably 0°C and +25°C.

()  Inorderto 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 prima:y or secondary

amine:
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(42)

(R -1-(3, 4-di ethyl -benzyl)-2-[4-(1-nethyl -pi peridin-4-

yl)-piperazin-1-yl]- 2-oxo-& hyl

4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3- benzod| azepi n-3-yl)-

pi peri di ne- 1- car boxyl at e, (43)

4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1, 3-benzodi azepi n-3-yl ) - pi
carbaoxylic

C@@F"ﬁ%%"“}m{%‘d o?éi/ngrq{fgrrwlapl peridin-1-yl)-1-(3,4-di

et hyl - benzyl)-2-oxo-ethyl]-am de, 64 (44) {4-[1

-((R-3-(3,4-di ethyl-pheyyl) 2-{[4-(2-0x0-1,2,4,5-tetr

ahydro-1, 3 benzodi azepi n13-yl )= pi perid

i ne- 1- car bonyl ] - ani no} - priapi gnyl ) - pi peri di n-

4-yl]-piperazin-1-yl}-ace acid, (45) ethyl S

{4-[1-((R-3-(3,4-dieth nyI)-2-{[4-(2-oxo-I,2-dih,

ydro |mdazo[4 5-c] qui poRiA- 3-yl ) - pi peri di ne-|

zi n- k'! yl}-acetate, (46) ethyl

[1'-((R - 3(3N‘h 9 -2-{[4-(2-oxo-I
, 2- di hydr o- '
i i dazo[ 4, 5- c] qui nol i n- :le) pi peri di ne(\/Jr car bonyl ] -am
i no}-propionyl)- [4,4"]bipiperidinyl- P] acet at e,

(47) {4-11I .

wﬁ%@%é%ﬂérﬁ %ﬂ gfﬁlﬁag Eu gél 911);§f2 E% tgé'fli eé% ﬁ)é,t% the provnsg ﬂwaq R?
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yl }-acetic acid

perazin
&%’M@UP; for gxaymloa Mmtams sutlyak dloe chicsng| bropiipe or
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2-[4-(1- et hyl - pi peri

c&rjtgi;é,tp%tnt%qeéiyaqﬁqlﬁrtag or br%?r%e Ia oms or by methyl or nitro
gr&uﬁé ]Wrﬁre%g “RbBN R Wby bl idahifc SP ditfefertt: 3 4RI AV
i, l:ﬂeWZkﬂM!‘@ZCdfﬂl-yl -cptiphplly splestitdied-ti gid entrdmelyl grousnia] the
oY ERRRN; 2 18P 20097l Todn /12 3-iaeial W K1 253 e o
tetlénszih -ylVh )wrfyi F}ﬁb{)éﬁ*gw p-mtro henyl 2,4- dmltrOphenyI
1l-y 2- 0X0- et am no F 0X0 52 tetrahydro
fflchiofoﬁhebﬂnﬁeﬂtaégl@p@nhmyyIW@W@Wenﬂ Ipyrany! or pyridinyl, a

dimé& hlyfa'ﬁ%p!'o%,)ﬂ}f ) SRBE iGN A4S 2,5-d ioxopyrolidin-1-yloxy,
phthalimidyloxy, 1H-benzo-triazol-1-yloxy or azide group,

mranety B phynyiguilpreoriytixy dr- r)ddhﬂ%rl@ﬁfh@iyw*ﬁ grtipdsptionafy mono-

- with a piperidine of general formula

R1
N "

-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



(51)
N[1-[(R-2-[1,4" ]blplperldlnyl 1'-yJ-1-(3,4-diethyl-b
enzyl ) - 2- oxo-
et hyl am no] - 1-[ 4- (2- oxo- 1, 2, 4 5-tetrahydro-
, 3- benzodlazepln 3-y

3(51 Yedliaty hage gt }erﬁmrﬁt&r 25 betweiind10°Cyanthi 2 C, phefe(aty
?0‘((30’ aftg i3 %hgﬁq Bﬁ%ﬁ/&ll&/ in the'plebalBe BY SoRbRE" THL Busidl

pi perazi
I:J[aéeé Ased ard pﬂefdndmudamaﬁl hhewlanmka:mé’eaﬂﬁ rriditd ydebid s,
but an-1, 4- di one,

€4 ](f@ dirg ivdtaxjde. @&tﬁzﬁiﬁ“)m iLYFEﬂX{dﬁ ercpaiun bygeids, alkaliymetal
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catjonate, aikdi metal acekated, 5349 sodium or potassnum acetate, as well as
teﬁ'{ é&qf'raﬁl:@gﬁé?gy Pyﬁg [132/ 5)4 61 tr[met‘wlpynclgL ¥1e 8u1?18 lr?ez Itnéﬂlﬁ/%lnziﬁe,

M%tg@ggnsllopgo%{wmeon?skr@uuwé:ehéfysémme) pi peridin-1-yl]
144-9@zah@yqiomazzmm@e oH! Gudinzahicyaio[8,40)undepdr ek, rthe 1-

SR Yeedmal b, tos enapinle sishioomethang, tetshiraiuran.y .

-1)4=6|loﬂgme cHoetdnittild, dmethy? fetbriantitle adiidhyl GeBlamide,
(2-oxo0-1, 4-di hydro 2H qui nazol i n- 3-y1)-pi peri di ne- 1-
Nc@eg'@dcpy;r@ﬁwedor mixtures thereof; if alkali metal or alkaline earth metal

%&rg?chglgré a%ikgfr’ [ﬁ@fy%l] &255%4;(%5 é{' %é?t%gegﬁ%m’seg# Bl Sy Y
bdsd water rhay aticdhys add@dtialtheeaeliommbxtute apcoeslventne- 1-

car boxylic acid- _
[1- (3, 4-di met hyl -benzyl)-2-(1' -nmethyl -[4, 4" ] bi pi peridi

i LB Sl sl e
gr@upe @relan herginbeftré defined:

(2-oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - p| peridin-1-yl]
- but an-1, 4-di one, (59)

Caufflhga danerfobtyhc Qém@f'gbnérdl fortkggret hyl - pi peri di n-4-yl) -
pi perazin-1-yl]

(2-oxo0-1, 4-di hydro 2H-qU| nazol i n-3-yl)-piperidin-1-yl]
-butan-1, 4-dione, the enantiogers, the di astereoners

and the salts thereof are partigul ar7Jy preferred. 66
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- 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

proviso that it does not contain any free carboxylic acid and/or other free

(VI

primary or secondary aliphatic amino function.
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The conpounds of general fornula (1) are prepared by
nmet hods known in principle. The foll ow ng nethods
have proved particularly satdsfactory for preparing
t he conpounds of general fornula (1) according to the
|nvent|on (a) In order to prepare conpounds of

Theseraling @rnfaieaalelvpawm Qutsing metrdsskrown frpgepertidem
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16/tfer examplef usieg carbvdkyides swoh b &ign @tdy@t@he@l\%ﬁimd@ﬂmnde
ereln

AT e L) BT s sror
oA e psoghol Ao B

s as ere| ore nucl eo uglc
h@taﬂupropfmsphatea(ltrlsﬂlﬂh@' tetrafiocrpboddiei(TBdb) of - 1- vyl ,

1B Sh B e S PSSR R S oo
flidraphospieie tBO Py By %Hlﬁboluﬁydr%k}[méﬁﬁotﬂéid‘e gaommrc

acid derivatives of 2enera

S-hpdioxyri-axersifodibydeam %&mﬁom@amea(hm@:t)élrn@rwt@n speed

e fiRreittet Shauptihe fed Rl caied A wih euimelar

amoltlmterdﬁﬂmwummg comporasrnsat eyadheusbupihg heédj@\t in
rovi so that enotes the oxygen atom and wth

\(ﬁ%gy\q@agfilc@@f@mtha@ dglrahydrafuran, acetonitrile, dimethyl
formamide (DMF), dimethyl acetamtde (DMA), N-methylpyrrolidone (NMP) or

mixtures thereof and at temperatures between -30 and +30°C, preferably -20
and +25°C. If necessary, N-ethyl-diisopropylamine (DIEA) (Hiinig 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 () (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 anhydnde of the -

carboxylic acid of general formula (V1} which is to be coupled and
monoisobutyl carbonate is obtained, using isobuty! chlorocarbonate in the
presence of basés such as 4-mefhyl-morpholine or 4-ethylmorpholine. The
preparation of this mixed anhydride and the coupling with amines are carried

- out in @ one-pot process, using the above-mentioned solvents and at
“temperatures between -20 and +25°C, preferably 0°C and +25°C.

(&)  Inorder to prepare compounds of general formula (1) wherein R'is as

- hereinbefore defined, with the proviso that no free primary or secondary

- amine is present:



R2 1 H-XNR3O0,(V) wherein X denotes an oxygen
atomor an -NH group and Y, Z, R2 and R3 are as

her ei nbefore defined, with ©he proviso that R2 and R3
do not contain any free carboxylic acid, any other
free primary or secondary aliphatic amno function or
Capling & epmposed of gepgial forasia on.  The fundamental |y
two-step reactions are normally carried out as one-pot
processes, in which, preferably, in the first step,
one of the two conponents (IIlY or V) is reacted

W th equi nol ar anounts of the carbonic acid derivative

of general formula (1V) in a sy Tgble sol vent at
| ower tenperature, then at |ea§ agui nol ar anounts of
the other conmponent (I111) or (W=are added and the
reaction is conpleted atpa higher tenperature. The
reactions with bis- (tri Iororretgél) carbonate are
preferably carrie ; eolince of at | east 2
equi val ents (base ifl or onet hyl ) - car bonat e)
of a tertiary ,base, or exarrpl@ triethylam ne,

N-et hyl dii sopRapyI am ne, pyridine, 1, 5| ﬁlx}aza-

bi cycl o-[ 4, 3, 0] - non- 5- ene,
1, 4-di azabi cycl o[ 2, 2, 2] oct ane or 1, 8-di azabi cycl o-

5 4 dec- 7- whi ch’ sh
wigtel il A1 0nd 2 B hefeanaﬁ%se%ﬁ@féwqoi@wdaww%% fedving
grdupwaﬂ@xarﬂpr@eé Riolgen @Hﬂndguctﬂéﬁfm@maﬁﬁé e or jodine

yrrol i done, 1,3-d 1 -2-1m azo di none
at@m ae @{lw.lﬁtﬁphq)rytommgpmlth 1 to 10 carbon atoms in the aikyl

AN N S T R T

d@)t&r‘(ﬁistﬂ)sﬂﬂttﬂbﬂ QyMETRNGs brbniindl BEIPhe YAMBEHVE oPhitro groups,

trichl oroethyl ene are preferred. The 'react’i on

whilgH3g sapaiituenisgpay ke identigal pedierasit, a4 H-ignigpzalrieyl, a 1H-
pyREHT 3 opifail Slstilted BTl et BibybbiiT g Borony

skeletnye mat hie2 dftrinhal-1-glo e, Asbiadol- pryk faabe., 3, abmtmem-yl

a vanﬁ prorﬁgrngy Opqn&rophenylsg 4- dmatrophenyfa?nchrllorophenyl

- pentachloropheny!, pentafluorophenyl, pyranyl or pyridinyl, a
- dimethylaminyloxy, 2{1 H)-oxopyndinJ -yl-oxy, 2,5-dioxopyrrolidin-1-yloxy,
phthalimidyloxy, 1H-benzo-triazol-1 -yioxy or azide group,

with an amine of general formula HNR2R?, 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 car_ried out under Schotten-Baumann or Einhom conditions,
i.e. the components are reacted in the preserice 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



W Rohr, "Synthesen mt heterocyclischen Am den

(Azoliden) , Neuere Methoden der Praparativen

Organi schen Chemie, Volune ¥ p. 53-93, Verlag

Chem e, Wi nhei m Bergstr 1967; P. Majer and R S
ndad, J. Chem P 1937-1938 (1994);
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he proviso that these droups d I'n any fre
sr@laemiexgaledcnam be, f@ﬁ@k@mplmﬁMﬁothme rtatrghyﬂrofuran

1 SRR P, R Bl ey Bebftiiag v-ro

NQnéwaymaﬁfoﬂerbr\fmxmreBan@@éf R%ii@élﬁméﬁalfw&mdnhéfe%ﬁﬁ metal

defined, to a piperidine of general fornula

h!(drpxljiesw{léalémetatpamatt%om@ﬁtate@sa@ uasdl a@th@. am@fany e.

o A T <% BB R D HS clsle.
Houben- Wyl , Met hoden der Organi schen. Chem e, Vol.
15/2), for exaﬁl e using carbodiimdes such as e.g.

The BSvicoRBRANds i senerl damuiatipccerdingfer thgynvention contain
orfbRRB E‘Fn? c%@l;% Iﬂf r%txg & {r?ér?'a'i‘@tt\PgﬁlcﬂﬂhP@éﬂtfé%ytme

carbodi1m enz rrazo
campeutdshinay etcamntthy fernoof fwo paiesxell diasteogdsihahtipodes.

. rafl uo orate BT r .
_ Tﬁé‘%}'}g}.t.&{ ccg\%rs e #} (? a!?somérs asu,\?veﬁ as the mixtures thereof.

The diastereomers may be separated on the basis of their different physico-
chemical properties, e.g. by fragtionai crystallisation from suitable solvents, by
high pressure liquid or column ch'rorhatography, using chiral or preferably

non-chiral stationary phases.

Racemates covered by general formuia ) méy be separated for example by
HPLC on suitable chiral statlonary phases (e.g. Chiral AGP, Chiralpak AD).
Racemates which contain a basic or acidic function can also be separated via
the dlastereomenc, optlcally active salts wh|ch are produced on reactmg with
~an optically active acid, for example (+) or (-)-tartaric acid, (+) or (-)-diacetyl
tartaric acid, (+) or (-)}-monomethyl tartrate or (+)}-camphorsulphonic acid, or

. an optically active base, for example with (R)-(+)- 1-phenylethylamine (Sr(-)-
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
. opfically active acids or bases in equimolar amounts in a solvent and the
resuiting crystalline, diastereomeric, optically active salts thereof are



1
H benzotri azol - 1-yl -oxy-tris-(di met hyl am no) - phosphoni
um hexa- fluorophosphate (B@). By addi ng

1 hydroxybenzotr| azol e (HOBt) or
dr oxy- 4- oxo- di hydro-1, 2, 3-benzotri azi ne

S@P@@Eﬁq ugiRg ﬂﬂ@aétfﬁewnt jlitiesa hiscreaation mayte T@rded out in
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solabiiity oitheeszfte nPreferabg Invethbfols ethanas ol RsanBidoR Ter
tetr%hl}_/ldrofuran acetonitrile, dinethyl formam de

exFRRIe A FRLCHRY VoldmeA:ia9:5), mrayses Faerhyraply of the erfically
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- Chem stry", Springer- VerI ag 1988 p. 58-59; M
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whi ch t'he m xed anhydride of the carboxylic aci
regetien aemponend ia th@/(%) anh(@rcandigueatioe. coupl ed and
nonoi sobutyl carbonate i s obtained, using isobutyl
chl orocarbonate in the presence of bases such as

Tre sirting campoinedd @Bg@feréff@hhwa'ml)ﬁﬂﬁil be%bta Red, if they are
cﬁ,‘ eparation of this mxed anhydride and. the coupling
kppwadforadhe literatyre p"eaverbg@mmer@aﬁh @vmﬂbigrano@gyng to the

| t
B0 5 ISP g0 o981 35, T g,
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' for .. depot es the methyl ene group and
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pr ry or secondary conpound
HNR Ryeneral fornul a

The phenyalanine denvat:ves needed to prepare the optlcally pure
compounds of general formula (V) may be prepared from the compounds of

general formula

Ho OR

H 0 .00



YZ 2 ORNuNR3 O, (VII) whereinyY, Z R2 and R3
are as hereinbefore defined, with the proviso that R2
and R3 do not contain any ffee primary or secondary
am ne, and Nu denotes a | eaving group, for exanple a
hal ogen atom such as the chlorine, brom ne or iodine

whei Y and 41k ps hepriobgionx detpesandiR %emte@alwnbmrmﬁd
ARy RN e ey Shnend AR by MG feskafe.
trisubstituted by chlorine or brom ne atons or by

methyl or nitro groups, while the substituents may be

Thigergereate Qravags @r}eﬁ% cagiediut Hisingyenzymatis methods, while
r - - . .

oo 2l b O SRAHY RO e e
is tiverl separated asing phyyibochﬁlbmil:am@thcldsapmfembw tl.lSing

1H1.2 3 4- t -1- [ r , .
cioiplgts A meho 88 Aetidbts shekne svsidab bibisshe gnsits of
thBehzamR! AEaRBE™D/4 L G N8I APROPRAEN DK 2880 BhHsvRErd). The

pyridinyl, a dinmethylam nyl oxy,

carppaynds e ganesalnomuyls (S gan then be converted into the

T T T T

toghepepidaehaniggeneral formula R NH , (I 11) wherein
Rl is as herei nbefore defined. The reaction is carried
out under. Schotten-Baumann or Ei nhom conditions, i.e

1 RS BERORRtodlud AE S O O BR8PE L codrPlbh,
the apprexgcanbesylieasige need@Cianbe s12B6sispotfeiatl iprmuk0C
and +30C, and optionally in the presence of sol vents.

The auxiliary bases used are preferably alkali netal
and al kal i ne earth netal hydroxizdes, .

0  (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 diazotisihg 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. |



e.g. sodi um hydroxi de, potassium hydroxi de or barium
hydr oxi de, al kali netal carbonates, e.g. sodium
carbonat e, potassium carbon& e or caesium carbonate,
al kali netal acetates, e.g. sodium or potassium
acetate, as well as tertiary am nes, e.qg. ridine,
Anothep mathor phobigining ca@poy s of oaeeral fqr@wlﬁ/%hc@f@prrses
: ¥ /N yl am ne, N-ethyl -dicycl ohexyl am ne,
a@lgﬁﬁgghzéggér@%@gﬁz, 2, 2] octane or '
1, 8-di azabi cycl o[ 5, 4, O] undec- 7-ene, the solvents used
may be, for exanple, dichloronethane, tetrahydrofuran,
1, 4-di oxane, acetonitrile, @ nethyl fornman de,
di met hyl acet apgte N- met hwl - pyrl ol i done or m xtures
thereof; if al met ap.or argl i e earth netal
hydr oxi des, al &3 metal carbonatey or acetates are
used as the auxiTlary bases, water may also be added
to the reaction mxture as cos®lvent. (d) In order to
prepare conmpounds of general fo la (1) wherein al
the groups are as hereinbeforg dafined: Coupling a
carboxylic acid of general foryvulaY Z A "KX CH R1
v O(VIIl) wherein all the grotpe areéﬁﬁ her ei nbef ore
defined, with an am ne of general for’ g HNR2R3,
wherein R2 and R3 are as hereinbefore defined, wth

. i 50t it es _npt..contai.n any fre
Sy wik Ry SRR RS ARl ol ides or benzy
io@@é@bﬂ?éﬁe@“ fdvdla ¢ am no funetion. 72 The coupling
is preferably carried out using nmethods known from
peptide chemstry (cf. e.g. Houben-Wyl, Mthoden der
Organi schen Chemi e, VoIY 15/2), for exanpl e using
carbodi i m des such as eyg. dizcycl ohexyl carbodiim de

(DCC), diisopropyl carbgs de (DIC) or ethyl
- (3-di et hyl am nopr opy

X , (X1
wherein X denotes a chlorine, bromine or iodine atom, analogously to

methods known from the literature (Michael T. Crimmins, Kyle A. Emmitte and
Jason D. Katz, Ofg. Lett. 2, 2165-2167 [2000]).

‘The diastereomeric products obtained can then be separated by physico-
chemical methods, preferably using chromatogr_aphic methods. The hydrolytic
cleaving of the chiral auxiliafy, coﬁpling with amines of general formula
HNR?R® and cl‘eaving the benzyl protec_ting group also providesrlaccess to

- enantiomerically pure hydroxycarboxylic acid compounds of general formula
V).

The starting compounds of general formula (Vi) are obtained for example by
reacting amines of general formula HNR?R? with 2-(alkoxycarbonylmethyl)-3-



carbodii mde, O (1H benzotriazol-1-yl)-
N, NN , N -tetranet hyl uroni um hexafl uorophosphate

(HBTU) or tetrafl uoroborate’(TBTU) or 1
H benzotriazol - 1-yl - oxy tri S- (di met hyl am no) - phosphoni

um hexa- fl uorophos ate By addi ng
aryl-prapRpRipRGigHand éb_lg#i thjydmlytlcally cleaving the alkyl group.
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so-cal | ed anhydride procesS Is use
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- deBodbes rkWO 98Ari1aei pl es of Peptide Synt hesis"
Springer-Verlag 1984, p. 21-27). The Vaughan vari ant

of the m xed anhydride process is preferred (J.R

ThERI o of aeher ATE iyl )R b, e pdt B S aple
baglerfaneﬂorfsobmdoavéﬁ’éd pdﬂlahanlssfdrtphlaﬁnacelﬁtic@dug@dnto thelr
bor]ate i s obtained, using isobuty

e e S Fevith nesesnie S pranieadoulable acids
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preparation of "this m xe I de” an coup |ng
nitiig apidapulpberiaacide areﬂnwmbsmm‘tonrmaadpeﬂﬂapesulphomemld

beltZorReni o BESiE: Goherag Tofonit 35 ofrls ardofumasts anid

sudcliiC.acld; Jadtic suidl Qﬁaﬁ@éli@fﬁﬁ@rrﬂaﬁ@gﬁﬁ UG &did Qﬁﬁéﬁ@ Cld or
fornula (1) wherein RL.is as herei nbefore defi ne

malgie @Cihe proviso that no free primry or secondary
amne is present: .73

Moreover, the new compounds of formuta (I}, if they contain a carboxylic acid
function, may if desired be converted into the addition saits thereof with
inorganic or drganic bases, particularly for pharmaceutical use into the
physiologically acceptable addition salts thereof. Suitable bases for this
include, for exampl'e, sodium hydroxide, potassium hydroxide, ammonia,
cyclohexylamine, di,g:'yclohexylamine, ethanolamine, diethanolamine and

triethanoiamine.

The present invention relates to racemates if the compounds of general
formula (1) have only one chiral element. However, the appiicatioh 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:



Coupling a compound of general fornmula Y Z A X Nu ~N
RL O(IX) wherein all the groups are as herei nbefore
defined and Nu denotes a led%ing 1 group, for exanple
a hal ogen atom such as the chlorine, brom ne or

i odine atom an al kyl sul phgln_\%} oxy group with 1 to 10
of gepeial farawia (Ih asnselhag fhe individual optically active enantiomers of

Mnn?p 0 | sul phonyl oxy group

06 |%%3 (§%ﬁ§éb&§%¥f&%$ﬁﬁﬂégégigpﬁﬁﬁﬁ% by chl ori ne or
brom ne atons, by nethyl or nitro groups, while the
stjtuents nmay be identical or different, a

ﬁﬁﬁb ingugaddn the giibiegt mpttengh tisonvantjan agtthesempounds
aBifilic 'R iferfi0R, Al iy R Ml LRSS Whith EnE Y hidte

hydtogen atoms iane oépldesd by Heufering, 4-tetrazol -1-yl, a

vinyl, propargyl, p-nitrophenyl, 2,4-dinitrophenyl,
trichl orophenyl, pentachl orophenyl, pentafl uorophenyl,

e aRiis ot M ton il agpppiavi
salia thereafingyeosjuable phaenacologicalzbpertigspbysart oathiale
i ani f | f | a_ HNR2R3,
 sElROR: CURP AR SoadRRE, fhe ieplie sk cabten
phdvenaveaticsicondsitiihs! dtRaifgPEYE CompouAdaNRER ysRIAHY the

- free primary or secondary aliphatic amno function iIs
Pispasdion theraofy eacti on is carded out under ‘
Schot t en- Baumann or Ei nhom conditions, i.e. the
conponents are reacted in the presence of at |east one:

The newajoemgowrids afgeaerdl fomiylahasd the ph?ﬁi@ﬁfgi’éaﬂ‘y%‘cceptable

et ween _-50C acgl% +120C, preferably -10C and +30C, and

- saiSNELeRf have CGRB-gtagenistic properisscnd exhihib geodiafiinitigs in

[ . | -

O B, A SEIES e Bt Bl iR o e ahaBBristic

prppedissiin thenpliarmaadbogical Hest systdmgsi descritred Rereidftenet al

The following experiments were carried out'io demonstrate the affinity bf the
above-mentioned compounds for human CGRP-receptors and their

antagonistic properties:




74 carbonates, e.g. sodium carbonate, potassium
carbonate or caesium carbonate, alkali netal
acetates, e.g. sodiumor potlassium acetate, as well as

tert| ary amines, e.g. pyridine,
46tr|rrethylpr|d|ne umoline, triethyl am ne,
ARBisiing stamiesopiib By MiMGiselsiepssig Sy hamerB GRPhe.

azabi cycl o[ 2, 2, 2] oct ane or
re}feéfog azabi cycl o[ 5, 4, Q undec-7-ene, the solvents used

may be, for exanple, dichloronethane, tetrahydrofuran,
4-di oxane acetonitrile, dinmethyl Tormm de,
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di fferent physico- chem cal properties .
Ultradlariayand eg rytgmkemf@m@ onntgtes at S000 atd. T heosupmmatanbig
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Na@pﬁ e ddgChy € e msmg epid7240)f enriztbd wilh) 195bovee serum
arate éjfor exanple by HPLC on suitable chiral

gl § Yphadiiacinegd resyspandee ey ipabgaRcaiy, e
E@%ﬁgeﬂipr%b&hs R0k AR 80-07 T b BFadd Grepdfiildrtrhe ™"

eparated Vi a di astereoneri
staie fareneral thanwhivetksaurderrthdse ednditlomsacting with  an
optically active acid, for example (+) or (-)-tartaric
acid, (+) or (-)- dlacetyl tartaric acid, (+) or

After )hamng Bk Momdgerisad sro@!hc( ré)mlaﬁéﬂom b%f«l{rPQé%%}PmﬁFérCtso

or_ an optically active base, for exa

i Ryis( 450 mMNaGIll SomiMaChe] MM)EQTA DH 7.40)and

o BRARKIShEA SRt by S5A30 ) O hSmBoenies
prddalceam incobated for 180 minutes at ambient temperature with 50 pM "2}
iodotyrosyl-Calcitonin-Gene-Related Peptide (Amersham) and increasing

- concentrations of the test substances in a total vblume of 250 . The |
incubation is ended by rapid fiitration through GFJB-gIass 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.



conmpound of general fornula (1) is reacted with one of

t he above-nentioned optically active acids or bases

in equinolar amounts in a s®l vent and the resulting

crystalline, diastereoneric, optically active salts

thereof are 75 separated using their different
TbeIcommundemenmedr’rmembeﬁmrerabroWéCgoaraiwm <oB00hnManythe

e | vent provided that it is sufficiently
te&XB Lpr?tdolnterrrs of the solubility of the salts.
Preferably, methanol, ethanol or m xtures thereof, for
exanple in aratio by vol unme of 50:50, are used. Then
Beﬁﬁﬁ%ﬂmaﬁpmll@&!‘l -M-M@xdllge salts is dissolved in

water, carefully neutralised with a base such as
' onate, or with a

—serdm*rear—beﬁa-t—e—ew—pe{—assi—u-m—e&r—b

SKLleceIl@ﬁ ghillien @e!ié)ldréﬁl@shbﬁdﬁl%hbiﬂf 250 @Hrﬁ&u@ét.on buffer
queous net hanesul phoni ¢ aci d, hi s wa

(kS EBRS, AgmiF Siasickmethybxeaubiaen st BRAL R 1.4) aod

PighelIE T 3716 e 88 e 48 BIS0BR'f c (5¢

aganistie ahdvgasjﬂg ebabetitratimbéﬂ 0"yt et @%ddﬁt&r@l!p@ﬁb by

rform r}’g eJ;gle‘fS theses descri bed above with a

dbsianss b > tochdie &@ﬁﬁeﬂ@aﬁonsmhed@lw)e ig inqubpted for
-amﬁéﬂw 4t@9. The starting conpounds of general

formula (I11) may be obtained, if they are not known

fromthe literature or even gomTergigl l'y avail abl e,
38 28
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cenrifiyatior {2‘01)03}( § W?@rr £5 Alihoted) @h%@ﬁp%rnﬁﬁﬂ%%@‘ﬁ%z% in

general formul'a (V) may be obtai ne

| ,"W%ﬁ“tmﬁenﬁﬁdﬁ@r@ﬁ@éﬁ? &. cheni st from pr ot ect ed
phenyl al ani nes and am nes of general fornmula HNR2R3.
The hen phenyal ani ne derivati ves needed to prepare the

Thent AR dontgnts of tiensmmpresareidegshfiad by Aidbinm(NdaseRy
NP lprepared fromthe conpounds of general formula Y Z
{Messrs, Amersham) and the pA; values of antagonistically act:ng substances

are determined graphlcally

The compounds of general formula | exhibit CGRP-antagonistic properties in
the in vitro'test model described, in a dosage range between 10-'2and 10°° M.

_ln view of their phannacological properties th_e compounds of general formula |
‘1 and the salts thereof with physiologically acceptable acids are thﬁs 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 suitabie 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"),
cardiova_scular diseases, morphine tolerance, diarrhoea caused by clostridium |



H OR HO (X) 76 wherein Y and Z are as hereinbefore

defined and R denotes an unbranched al kyl group,

preferably the nmethyl or et#yl group, by racemate

cl eavage. This racemate cl eavage can be carried out

usi ng enzymati c nethods, while only one enantioner of
taxdg skiacdisaases, particautafyotherdaleard tadaéationxihduesp skid daechge

' h d h I hods
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general fornula (V) denotes the oxyr?en atom the

inMoatigxhave paeperadl wﬂ@m@m@‘&qﬁm igidlady it eRsRsOf of

gFBaRtc BRET B o/ caeh s foriblex [bin S E e’ ~

(CRPYR UM deundpaikiogyait withinnthedrameworki df Bysfeenip hewratoxic
that R d otes t he h dro en atom The conpounds of.

'@%ﬁ’%“ 'ée’@(T'P tesgpedifuse @ngyn G’F:‘H‘z%ﬁli% B¥%n
mﬂl azot i §| 'ng reagegﬁ%eg%hg r@eé%% %gr%q ﬁ??ﬂ%“ésf%%ed
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sed, t orres antiqnerical | r

il BaEnE Wk BRSO B st wRitay afiastacthy
théfﬂ‘GR@Uétﬁbb@ﬁistssof thelResst fhphiéatbn iRe pRAshtiand acute-
therapeutic capacity, this therapeutic approach being distinguished from

hormone replacement by the absence of side effects.

The dosage reqmred to achieve a correspondmg effect is conveniently 0.0001
to 3 mgrkg 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.

L 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.



77 a Another nethod of obtaining conpounds of general
formula (XI) conprises alkylating the conpound O O
cLodY; O (XIl) wth correspondi ngly substituted benzyl
chlori des, benzyl brom des or benzyl i odides of
general formula Y Z X, (XIlIl) wherein X denotes a
chlorine, brom ne or iodine atom anal ogously to

nmet hods known fromthe |iterature (M.chael T.
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M Wener, Jeffre Johnson, David
sulistancegriyich as hard fat or suita Ie mlxtures thereof, into conventional
galenic preparations such as plain or coated tablets, capsules, powders,

suspensions, solutions, metered dose aerosols or suppositories.

Thus other active substances which may be used for the combinations
mentioned above inciude 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, sulphasa!aziné, zomepirac or the
pharmaceutically acceptable salts thereof as well as meloxicam and other

selective COXZ-inhibitors; such as for example rofecoxib and celecoxib.

Itis also possible to use ergotamine', dihydroergotamine, metoclopramide,
domperidone, diphenhydramine, cyclizine, promethazine, chlorpromazine,
vigabatrin, timolol, isomethéptene, pizotifen, botox, gabapentin, topiramate,
riboﬂavjn, montelukast, lisinopril, prochloroperazine, dexamethasone,
flunarizine, dextrOpropoxyphéne, 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, avitripfan, eletriptan, frovatriptan, naratriptan,

rizatriptan, sumatriptan and zolmitriptan.



Jason S. Tedrow, J. Org.Chem 64, 6411-6417 [1999];

Saul G Cohen and Al eksander M| ovanovic, J. Am

Chem Soc. 90, 3495-3502 [1#®68]; Hi royuki Kawano,

Youi chi Ishii, Takao | kariya, Masahi ko Saburi, Sadao
Yoshi kawa, Yasuzo Uchi da and Hi denori Kunobayashi,
Tetrahedron Letters 28, 1905- 1908 [1987]). Carboxylic
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conpounds of general fornmula’l obtained nay, |f t hey
exaonplgidd toulGlabpef sbawtdptBonct i ons, be converted,

particularly for pharmaceutical use, into their

physi ol ogi cal |y acceptable salts with inorganic or

Ties gaehto@firther r@dtetsabltﬁe WSk thé BEMBBENTS Beeddiy 1© the
hydr ochl or| c acid, hydrobrom c acid, phosphoric acid,

'”Y#'ithrba%‘é&l aablelﬁdmﬂmt% fardha produdiionand prdisaton dhaaffinity
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sustabla naidamtivel Jabetivig, forandampleydeiiatorest slitabid precatiots,
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into the a I norgani ¢ or

researahi ¢ bases, particularly for phar maceutl cal use
into the physiologically acceptable addition salts
thereof. Suitable bases for this include, for

E)Qj@[mbﬁta]%@@hgm hydr oxi de, pot assi um hydr oxi de,
amoni a, cycl ohexyl am ne, dicycl ohexyl am ne,

et hanol am ne, di et hanol am ne and triethanol am ne.

rgsapt n.r enat.es. th |
AR B PR Ao S shcee oy e Rl tiRpes o B o1
cosipuedt préjaed eUnlelsh @ tia@vise stata) R}'v&mesl Wetasistainedeusing
i ndi vi dual di astereoneri ch;éal rs of ant| podes or

resfcinadessioraal HLC Rl 0@ FeS8HEaMesek. Fameiadt, flempn.e
150 SRSt o8 SBBl TRy SRR e re name
Alopwieoabbigire ising exady-manerauoinium 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 giver_l for NH3 are based on a concentrated solution of
NHa in water. | |

Unless otherwise stated the acid, base and saline solutions used for working
up the reaction solu'tions are aqueous solutions having the concentrations
specified. |

For chromatographic punf ication, silica gel made by Milhpore (MATREXTM 35-
70 pm) was used. For chromatographic purification Alox (E. Merck,

Darmstadt, standardised aluminium oxide 90, 63-200 um, Article no.
1.01097.9050) is used.

The HPLC data provnded are measured using the parameters specified below
Analyttcal column: Zorbax column (Agilent Technologles) SB (Stable Bond) -
C18; 3.5 pm; 4.6 x 75 mm; column temperature: 30°C; flow: 0.8 mL / min;



whi ch the above-nentioned racemates are made up. Al so
included in the subject matter of this invention are
t he conpounds according tasthe invention, including
the salts thereof, in which one or nore hydrogen
atons are replaced by deuterium The new conpounds of
inpetion ablunee:rfulib; détecitordat 261 pimysi ol ogi cal |y accept abl e
salts thereof have val uabl e pharnacol ogi ca
properties, based on their selective
CGRP- ant agoni stiic properties. The invention further
relates to pharmaceutical conpositions containing
these conpounds, their use and the preparation
t hereof. The new conpounds of general formula | and
t he physiologically acceptable salts thereof have
CGRP- ant agoni stic properties and exhi bit good
affinities in CGRP receptor binding studies. The
conmpounds. di splay CGRP-antagonistic properties in
t he pharnmacol ogi cal test systens descri bed
“hereinafter. The followi ng experinments were carried
out to denonstrate the affinity of the
above- nenti oned conpounds for human CGRP-receptors and
their antagonistic properties: 80 A Binding studies
wth SK-N-MC cells (expressing the human CGRP
receptor) SK-N-MC cells are cultivated in "Dul becco's
nodi fi ed Eagle nmediunt. The nediumis renoved from
‘confluent cultures. The cells are washed twice with
PBS buffer (G bco 041-04190 M, detached by the
~addi tion of PBS buffer mxed with 0.02% EDTA, and
i sol ated by centrifuging. After resuspension in 20 ni
of "Bal anced Salts Solution" [BSS (in mM: Nadl 120,
KCl 5.4, NaHCO3 16.2, MySO4 0.8, NaHPO4 1.0, Cad 2.
D-gl ucose 5.5, HEPES 30, pH 7.40] the cells. are
-centrifuged twice at 100 x g and resuspended in BSS.
After the nunmber of cells has been determ ned, the
cells are honogeni sed using an Utra-Turrax and
centrifuged.for 10 minutes at 3000 x g The
-supernatant is



di scarded and the pellet is recentrifuged in Tris
buffer (10 MM Tris, 50 MM Nadl, 5 nMMCl 2, 1 nM
EDTA, pH 7.40) enriched wit# 1 % bovi ne serum al bum n
and 0.1 % bacitracin, and resuspended (1 m / 1000000
cells). The honogeni sed product is frozen at -80C.
Meltikodr#ybr ane preparations are stable for nore than 6

weeks..under these conditi.ons After thaw ng, the

tifeaaeNi Shskree Volumedifividted 1. 10| perédntassediuielidfeketonitrile
| (50 nN1T3$Z 150 MM NaCdl, 5 mM My eg 1 ﬁ%fEDTA pH

7.40) and| (TRIANIoRRR 4@H) 30 Secondsimid. ln%af@)rm.c acid)
Utra-Turfrax. 230 pl of the honpgeni sed product are

OI ncubat ed r 180 m nutes at anbie g emperature Wi th
50 pM 125{-" i odot yr osyl - Cal ci t oni n-{Gene- Rel at ed

9Peptl de (A{Er sham and i1 ncreasi ng centrations of

t he test stances in a total vol of 250 pl. The

ncubation s ended by rapid fiftration through
/B-glass(}rlbrefllterstreated i90h

EUJI yethytenernrne (019 usi ng—a cett—harvester—The

1pr ot ei n- bkﬂjﬁhd radi oactivity is medslér ed using a gamma
o cnpelfi hi gl of i ad + ho arn
\IL.III Q'JC\JI 1 \.a IJ] IIUI Ily IQ CI 1 IICU C[D CTTC UUII

(o

Q_

radi oact|V|ty in the presence of 1 pM human CGRP-

Ingdreparative IHELC Pgﬁﬁ@ﬁtbﬂg as DRIE e sAhearhaen Ad Wdkd as
curves are ana u5|ngbconputer ai ded non- Iinear

welgr weechigtreiserthe emely’uwaleH fptidads nenti oned

THEDEIEE el Rl e i s BELoh< Sielifi

thegdrbdudt braéicbhibinedahd fee2e-drivas hed tvvn ce with 250 |
i ncubation buffer (Hanks' HEPES, 1
If g0 jdesHiedyntormation | diyaf ASre thq@ermaram Hignoigipar

whSHiet T LR el o wikdnel BsPor Yarbabplte
racemiatipndtasasu(red- 11 to 10-6 M, or additionally the

substance in 3 to 4 different concentrations, the
m xture. is incubated for another 15 m nutes.

The following abbreviations are used in the description of the experiments:

abs. absolute

Boc tert.-butoxycarbony!
CDI | N,N—carbonyldiimidazole _
CcDT 1,1"-carbonyldi-(1 ,2,4-tria—z_ole)
Cyc cyclohexane |
DCM dichloromethane
DMF N,N-dimethylformam'ide
EtOAc ethyl acetate
EtOH ethanol
h hour
semiconc.  semiconcentrated

 HCl hydrochloric acid
HOACc acetic acid

HOBt = 1-hydroxybenzotriazole-hydrate



Intracellular cAMP is then extracted by the addition
of 20 pl of 1 MHCI and centrifugation (2000 x g, 4C,
for 15 mnutes). The supermgatants are frozen in
liquid nitrogen and stored at -20C. The cAWP contents
of the sanples are determ ned by radi oi munoassay
i. (@kssrs. iMwecehfima wodutije pA2 val ues of
tagoni stically acting substances are deterni ned
K(Sgaphi calﬂ%"’.‘ss'liﬂérﬁ’g ds of general fornula I
cofhi bi t CERPaipitagoni stic properties in the in vitro
test nodel described, in a dosage range between 11
MeOH2 andmehsnsl I n view of their pharmacol ogi cal
operties he ounds of general formula | and the
N&I ts théPgW\‘Rﬁ]?)ﬁHﬁhysi ol ogi cally acceptabl e aci ds
NamE t hus seHivn@Bl@roxfder the acute and prophylactic
treatment of headaches, particularly mgraine or
orgl ust er 9EGRUEhes, tensi on headaches and chronic

-P@eadagn;apggljﬁge@ggﬂ%?nds according to the invention are

al so eventing m grai ne headache duri ng
RT he prodroore teeperstus for preventing and treating

m gr ai ne _headache whi ch occurs prior to or during
TERRS: 1 ualr GAFDRBFERAA -Vid: borplelmmeBylUGmaTa)

formul a kipdRRrdlrsted Positive effect on the

fol |l ow ng .di seases: non-insul i n-dependent diabetes
tenfel | i t ustdrtifhyDDM' ), cardi ovascul ar di seases, nor phi ne

ol eranc di arr hoea. ,caused by clostridium82 toxin,

Tthki n di sEfuooacelicaqd arly thermal and '
THradi at i ORsirdM{Mp&dratki n damage including sunburn,

I nfl ammat ory “di seases, e.g. inflammtory di seases of

the joints (arthritis), neurogenic inflanmation of

the,oral nmucosa, inflanmatory |ung di seases, allergic

'gﬁm%éi s, asthmm, di seases acconpani ed by excessive

vasodi | atation and resultant reduced bl ood supply to
t he ti ssues, ock and sepsis or erythema. In

. Q. h
4-@uerl e SttptsaRvsirauAbenaediazap Ag Yo RipRTdinen ciarbeRylic

SRR B SRS A SR

. oxo-@iipypamidgi onal pain syndrone (CRPS), in neuropathic

pai nwithin the framework of syst em Cc_neur ot oxic

- J\: O’Q
jean:
a

1a)  3,4-diethylbenzoic acid

152.8 mL (3.0 motl) 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



di seases such as, for exanple, diabetes nellitus, and
in pain caused by inflanmmtory processes. The

synpt ons of nenopausal hot #% ushes caused by
vasodi | atation and increased blood flow in
oestrogen-defici ent wonmen and hornone-treated

splatipe of 374ia (9-9% ol)af d -Cad-cietbyephany!feihanorebing400 mL of

1L ABRHALR ol BT IR R B B et .
tirealpmmd:farm bbteﬁném%aﬁephrzﬁe@@ﬁf prRCAyRDIBDhase was washed
di sti_ngui shed from hornone repl acenent by t he absence

twipe witget QG %&fﬁlethﬂeethggﬁ@%aﬂbﬁtﬁd’@cpfﬂ o3&l eve a

s@rﬂfdoﬁé@n?t?%bﬁ%@lf frﬁ%{préépf@ 2:@{)815]:8 '% u%?%‘i Ij{]bt}:%éjg washed
wtib dgate;eaar@recryﬁahse@ﬂ'mmPEt ghe diesinedi pusiuetidlay obtained in

cut aneou d 0.01 to 10 ng/ kg of body. weight,
t“ﬁ% ) ??% 5 10 my/ kg of body wei ght when

adm ni stered orally, nasally or by inhalation, .1 to
3 x a day in each case. If the treatment with CGRP

~ Yigit:agoni st@0.@gd68P% G3keongl ease inhibitors is given

sup o conventional hornone substitution,

ESFM%S ad\ed@gﬁntﬁ reduce the doses specified above,
in V\,hl ch case the dosage may be from1l/5 of the | ower

ts mentioned above up to. 1/1 of the upper limts

1t§pec§ fi(digthyl-phengidmrtbacel prepared according to the
invention may be admi nistered either.on their own or
optionally in conbination with other active substances

A Bolutivh ef B0epOFhnob)f of /8, g+diethfibBhzbib eRVABUMGML of THF was
intranmuscular, intrarectal, intranasal

E a%&t(ﬁogﬁ%%u%ﬂ 1 thersuspeRRiona -8 g (8/55dmal) of lithiwm| e
Al ARy HREE A5hORA. o ﬁﬂétrh&wré‘(;da\é Sttt S0 ki at RT

i nhal at 1I"on ecorrbna mni st er
angi lBﬁexed;fcmjl k. Avbibe soglirag wﬁbm&a% nal bWO%Na@ﬂtWaﬂ@éd

..0f subst.ance which be used in the
orGwiEand R R W@%Uﬂﬂaﬁ{ granular PLecipialg wastopged.
TIW@@ﬂpﬁQtel Was sBeidrifRres Seaifed RALE Wﬂhnfmf and the f Itrate

~antagoni sts, anticonvul sants, histam ne-H 1 receptor
'Waeﬁrﬁ\é?glﬁhﬁatﬁdgiowramde—mgda@edwpwsu(aa Thieatssied pradugovasst s

| al kal oids, mld anal gesics,
obﬁ:ﬁoﬂedsl @?’%ﬁgﬂﬁ O?Eyel"ﬁ\!&g tories, corticosteroids,
- .-calcium ‘ .

. Yield: 75.0 g (90% of theory)

ESIMS:  (M-H)" 183

- 1¢)  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 NaHCOs
solution and exhaustively extracted with diethy! ether . The combined diethyl
- ether extracts were dried and evaporated down under reduced pressure.



ant agoni sts, 5-HT1B/ I D agonists or other anti-m graine
agents, which may be fornulated together with one or
nore inert conventional cardPers and/or diluents,
e.g. wth comstarch, |actose, glucose,
m crocrystalline cel I ul ose, rmagnesi um st ear at e,
10418, 9(95%) pian eiliverrobtained, whighivegs fusthearéacted ivithout any
/ et hanol , water/glycerol, water/sorbitol,
fdﬁlié’r /uﬁlgmecﬁiyl ene gl ycol ,  propyl ene glycol,
cetyl stearyl al cohol, carboxynethylcellulose or fatty
tances,such as hard fat or suitable m xtures
-eof , tQ@Gé%?ﬁl@ﬁ)l onal gal enic preparations such
as plain or coated tablets, capsules, powders,
suspensi ons, sol utions, netered dose aerosols or

16)1p ptR)-2-aniies-3- (Hmsheihjzquhagd)l-NQUSJES) 2a6RIBoxMRT GhethRy2-

i nati.ons . nti oned above i ncl ude

?gr“ 9 fo@‘*{])ﬂ& “THENYEPERRIORAINIdENt i | nf | anmat or i es

aceclofenac acenetacin, acetylsalicylic acid,
azathloprlne dlclofenac di fl uni sal, fenbufen,
Ifa Hupeviecked flask BBl oha i mmlarsbhmonlofdidﬂamamsn

(IR i o BT a0 Y F S BR Tl rd SR S ne.
pmm@pha@nm-gtyhmanmhéWﬁéié%é‘r@'ddﬂeﬁ% 957(5@ ?fs'ﬁlllf tnder a

t hereof as well as nel 0xi cam and ot her
nifregien aRe$Rhese andswkile @@D'MrWiéxmepﬂ'bemkmremas stiaredi for

AT St o BB ok MRHEPbAgRET ety .2

diehyhbemyeatenaiisselvedyin 0z ef MR ERid&#ddor 2 h at 0°C. While

tinolol, i sonet hept ene,

b
CO&?E f"P ‘?‘Sgg %IBQ{%B@ “@gaéﬂ?ﬁwlﬁh semysansratrated MChetreatded
drEpRisel Sided forld ﬁ:‘ﬁi’l@? Qb'mlnparrﬁf:ﬁgﬂ ﬁé d@g-bﬁ%r}]cgntrated

dexanet hasone, unari zi ne, dex rop

ammipaia sflutgn. ﬂiheupaohm mmumpwas exbhusthatpbriracted with
i,ndoram n,, car bamzepi ne,

| oni di
EOER I romb U2 Rl PReRs Warp e andl Sverisaiep vy under
redlidgd ;a"ésmr%n%@tr@@iﬁué?é%ﬁﬁ %’Urﬁea tﬁr‘b‘i@has?hcafégl The

exanpl e, alnotriptan, avitriptan etri

degired produst wes ahiaiaediipthamforny ofzasolidot an, sumatri ptan
and zolmtriptan. 84 The dosage of these active
substances i s expediently 1/5 of the | owest

Yield: 7.4 g (31% of theory )

ESIMS:  (M+H)* 369
- 1e) (R)—2-amino-3-(3,4-diethyl-phenyl)—pmpionic acid

‘A mixture of 7.8 g (21.2 mimol) of (R)-2-amino-3-(3,4-diethyl-phenyl)-N-

{1 S,2S)—2-hydroxy—1 -methyl-.2-phenyi-ethy!)-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)



recommended dose to 1/1 of the normally reconmended
dose, i.e. for exanple 20 to 100 ng of sumatri ptan
The invention further relat®s to the use of the
conmpounds according to the invention as val uable
adj uvants for the production and purification (by

ESf-MSuity (m*mﬁrmgmaﬁm)zoof anti bodies as well as in

RI A and 5& gﬁ ?ssays after suitable radigactive
Riabel | i ndf-2Pdpiliex Soph REMMeOH/Gye/NEp 4 12:0Pidb e

precursors, for exanple by catal ytic hydrogenation
wWth tritiumor replacing hal ogen atons wth tritium
1fand @S-Ztatt-bytoaytanbooylaanad- Bt (Bebkdisdillyphenyl)ipropionic acid
neurotransmtter research. Experinental section As a
rule, IR 'H NVR and/or mass spectra have been obtai ned

Alfiktur & f 4 ©ogprsIn qlﬁm@[)Qﬂ"(‘RT-Q -arH‘h'o 3 Qtd?@thw ﬁl?etﬁﬂ)aﬁr%@nomc

Rf val ues were obtai ned usi ng I’THGSI|IC&

acih&.g16a38s2 m@?@ﬂN@ECOE@TQﬁkmLE@fr\N@Baaﬂd 2ptralmoh ESHF was

coppnEA s QRF ez 2 RHRE of AP BB carbaRials, cliplgd in 25

mLQﬁd}‘fﬁT&dﬁle&iﬂﬂﬁhgwm ieai WevaGtimedTar §Qﬁ1|ﬁ|vﬂ'hléscoo(iﬁg with
itemno. 1.05713) w thout chanber

icg aﬂq rf@rt $ Bn’flt H’TreThEi' QfgApis Rfiasevas sepaiated ofhang the paueous
pﬁa%e%stbﬁe té/dr?[t YR OkdMith ﬁ‘%@\w E{hékgase THYGhiRRed ofdHnic

units gl ven for on a
phzses evere &xbd cled wltln ¢ 8%0K,COki8olutiongiherconiliihes agueous

R A R S ey Bt
wiIERIAS, TR Hbind o ngéﬁi% X8 cONE \9é}$M $04.and

specified. For c tographic pur |ca I on,
evgebrated dow;n umdenrpcdm&ec( METREET Vhe 3Eeswé0 qnmduoi\masuzt&aﬁned

. r.chr ic,purification Alox (E Merck, .

m&ﬁ%?‘a 2 @gﬂﬁ%‘ﬂ sed al um ni um oxi de 90, 63-200 pm
Article no. -1.01097.9050) is used. The HPLC data
provi ded are nmeasured using the parameters specified

Yigldi ow.  ArhDy(BA%0f BEPDAN:  Zor bax col urm (Agi | ent
ESI968n0! ogise)r 356 (Stabl e Bond) -

R 0.33 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

1g) tert. butyl {(R)}-1-(3, 4- d|ethyl benzyl)-2-{4-(1 methyl-pnpendln-4 yI)-
p{perazm 1-yl]-2—oxo-ethyl} -carbaminate -

A mixture of 4.9 g (15.25 mmol) of ‘(R)-Z-tert.-butoxycarbonylamino-3—(3,4~
diethyl-phenyl}-propionic acid, 5.3 g (16.5 mmol) of TBTU, 2.1 g (15.23 mmol}
of HOB, 17 mL N-ethyldiisopropytamine, 15 mL of DME 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- yi)—piperazme and stirred for a further 4 h. The reaction mixture
was evaporated down under reduced pressure, the residue remamtng_was '
combined with 15% K»CO3 solution and extracted three times with DCM. The
combined organic extracts were dried over MgSOs, evaporated down and the
residue remaining was purified through silica gel. The desired product was

obtained in the form of a pale yellow oil.



C18; 3.5 pm 4.6 x 75 mm columm tenperature: 30C
flow 0.8 nL / mn; 85 injection volune: 5 pL;
detection at 254 nm86 MetfAbd A tine (min) percent
by volune of water percent by volume of acetonitrile
(wth 0.1 %formc acid) (with 0.1 %formc acid) 0 90
10 9 10 90 10 10 90 11 90 10 In preparative HPLC

ificat I he sane gradients are used as
Y\ﬁ/iélje?e usedB?{])ér(g?oéZOfttﬁé&%al ytical HPLC data. The

EbMSiuct s M'et8fol | ected under mass control and the

Rér ooz or Pet (Tieal e MBR P RfanFh TGTERE S van as

to the configuration, it is not clear whether it is a
gure enanti onmer or whether partial or even conplete

Thhc etffsZansnoPaS, %ﬂmﬁhylﬁﬂﬂeﬂvhfl -[4;3]( 1- mﬂtm{l;—pmm;chw—neul]b ons
t ion of the experinments: abs.
gggoﬁé?gaiggé'%%ﬁgﬁh 3 ?/car bonyl  CDI

N Wcar bonyl di i m dazol e CDT
- car bonyl di - -triazol e) cl ohexane DCM

AGIEHITS 6 el HAHE 27 TIUROR QU ert AR R s TyEbengyl) 2.[4-
( 1eltn|é¥ﬂyl i‘)ﬁ‘f?érﬂr? 4%’!ﬂ)’lp'é%q-yI]—2~oxo-ethyl}-carbaminate, 100 mi. of
DCM and 20 mL of TFA was stirred for 1.5 h at RT. The reaction mixture was
then evaporated down under reduced pressure, the residue combined with
15% K2COj solution and extracted exhaustively with DCM. The combined
organic extracts were dried 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)

ESMS:  (M+H)* 387

"R 0.22 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

'ﬂ) 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-plpendln 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-J4-(1-methyl-

~ piperidin-4-yl)-piperazin-1-yl}-propan-1-one, dissolved in 25 mL of THF, was
slowly added dropwise to the ibe—cooled mixture of 76 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-yi-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
: soluiion and exhaustively extracted with DCM. The combined organic extracts
were washed with water,' dried over MgSOys, evaporated down and purified



h hour sem conc. sem concentrated HC hydrochloric

acid HOAc acetic acid HOBt

1- hydr oxybenzotri azol e-hydr&e 87 i. vac. in vacuo

(in a vacuum KOH potassi um hydroxi de conc.

concentrated MeOH nethanol Nad sodium chloride
thraiegh §'éaa orl- H)h@rczmta@samrgwaa ifipam BeetprepEhe gesited prasiict

Eglg)rggézi r| azor'%[iIH %%ga%n%]stog?‘r anmet hyl ur oni um

tetrafl uoroborate tent. tertiary TFA trifluoroacetic

j:ld THE, t etr ahydrof uran Exanple 1
Y@({Z oxo0- 124 @ pétfmwhro- 1, 3- benzodi azepi n- 3-yl ) - pi

i ne AR
EBFM {(R)(Mq?% 4-di et hyl - benzyl ) -2-[4-(1- et hyl - pi peri
Rm n 4-yl)0. ﬁBp{suhaalgBL DOMIMEOHiya/diHh yAO: 1 8B  CH3 CH3
AN~CH3 O _
4-(2-0x0-1 ,2,4,5—teti‘ahyd ro-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-ethyt}-amide—dimaleinate

0.5 g (0.76 mmol) 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-(1-methyl-
piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-amide and 0.176 g (1.52 mmol)

| ~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-(2-0x0-1,2,4,5-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-benzodiazepin-3-yi}-
piperidine-1 -carboxy[i'c acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-
piperidin-4-yl)-piperazin-1 -yi]-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 fi ltered off
washed with isopropanol and dried.

Yield: 0.58 g (47% of theory)

melting point: . 192 °C {decomp.) |



O "\/NHN -~ N O l1la) 3,4-diethylbenzoic acid 152.8 nL
(3.0 nol) of brom ne was slowy added dropwi se to an

i ce-cool ed solution of 39478 g (9.87 nol) of NaCOH in
3.3 L of water. Then at 10C a 88 solution of 174 g
(0.99 nmol) of 1-(3,4-diethyl-phenyl)-ethanone in 400
nmL of 1, 4-di oxane was added dropwi se to this
E@tﬂﬂié?n- It was stirred for 2 h at RT, the bronoform
obtained was separated off, the agueous phase was
washed twice with 400 nL of diethyl ether and

4 e(?lf’f%tp?’%a‘% gdgﬁ'&%@ﬂt% gg{an@ggggigg'w-t@%q&ﬂ'dfnﬁa%ﬁ@@oxylrc
-amdt RYAL(8l4- @@%)ﬂ-’b@hfﬁg-@l{hl(ﬁgﬂ?lfhyﬁ?‘gg%mr;l' li fjﬁiéb I &g 1-yl]-2-

uct was obtained in
OW@tW}ﬂ@lﬂfﬂO g (57% of theory) ESI-M5: (MH)-177 1

nol A solution of 90 g

(0. 51 nol ) of 3, 4-di ethyl benzoic acid in 300 nL of THE
was added dropw seqat RT to the suspension of 20.8 g
(0.55 mol) of IitHKi um—ahum ni um hydride in 1500 niL
THE. The m xture wg stlrredfor 30 min at RT and
refluxed for 1 h. e co%/r\n g th ice 15 nL of 20%
NaOH was added drgpw se a en sufficient water
until a granulaar Pl

2T ecipiN s formed. The
precipitat s@ctijpn I tered, washed twice with
THE and@.l ﬂa\%r s- evapor at ed down under
e
0

redueed ure. The desired product was obtained in
% Am a yellowoil. Yield: 75.0 g (90% of
)J%OESI -M5: (M H-163 1c)
met hyl - 1, 2- di et hyl - benzene

2a) tert. butyl {(R)-1-(3 4-diethyl-benzyl)-2-{4-(4-methyl-pipérazin-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-teff.-butoxycarbqnylamin0-3-(3,4-diethyl-phenyl)-pmpionic acid, 3.9g
(12 mmol) of TBTU, 1.7 g (12 mmol) of HOBtand 2.2 g (11.6 mmol) of 1-
methyl-4-piper|d:n-4—y|-p|perazme in 100 mL of THF and the reactlon mixture’
was stirred overnfght at RT. The reaction mixture was evaporated down under
reduced pressure, the residue remaining was combined with Na,CQj; solution
and extracted with EtOAc. The combined organic extracts were dried over

'NazSO4'and_evaporated down. The desired product was obtained in the form

- of a pale yellow oil. | |

Yield: 5.5 g (97% of theory)
Ri= 0.5 (Alox, DCM/MeQH = 30/1)

2b)  (R)-2-amino-3-(3,4-diethyl- phenyl)-1-[4- (4 methyl—p:perazm 1-y|)
plpend:n~1 -yl]-propan-1-one



16.1 nmL (0.17 nol) of phosphorus tribrom de was added
dropwi se to the solution of 810g(0 49 nol ) of

3, 4- (di et hyl - phenyl) - net hanot* in 500 nL of di et hyl
ether while cooling with ice. The reaction m xture was
stirred for 30 mn at 30C, carefully poured onto ice,
neutralised by the addition of NaHCO3 sol ution and

rerinet i
CoR S frt e o g B8 ey TR 2400
r@%@ﬁbp@?@a‘ﬂ&z‘évﬁﬂ) pipegdin- egtl e dxpetutiurabadihatd 00O, of

0 bt aj ne was further
b, B AT BTk S e e
apiAed Zﬂap\@ﬁg)tg Jad)lazco,? g?lﬁtlon stlrred for 10 {?m the organic phase

w%sggfzn feﬁ§fﬁt%§[§)frﬁnmwp\l@lf\l82§/04 The solvent was removed i m

R e o ot ot B RMRT i o B Bingh Bl o

(trlrrethylsilyl) am de (250 nmmol) and 15.4 g (64.1

1) of seudoephedrl ne- gl ycinam de hydrate
e addeé]%%(@@ Qth%‘PrYTHE under a nitrogen

' Rat:nospherg_g; | g q4ifh ice. The m xture was
- stirred for SIPEW@%UFQIg‘chonbined with 15.4 g

(67 1 mol) of 4-brononethyl - 1 2 di et hyl - benzene,
irred for 2 hat OC.

20 RSt 28 vl - BeNandinaarn-Sudipepdine-1-
S e CHDORYlic eI RL RIS i DM B UL BRI

anmotl-eirebdin: 1 -yi-2-oxe-ethydleamisie mi xt ure was -
exhaustively extracted with EtOAc, the conbi ned

organi c phases were dried and evaporated down under

4. n@(uoeam mmm;suf ﬁ?)—Z@mm@%—@Jﬁdr&WﬁHéﬁ?I)mmg (wgieiﬂﬁd
_ ugr The desired product s 0 ned
PP iR B i eAin. ii-pipan-srone, disaolyed 1 SDanL oA EbIR were

skﬁﬁ}xd\’ﬁed(%b‘)vmﬁ@ihé‘?&% ﬁo?leg X s of f g%lnalnpf:TldglquN 9g

- -2-am no- 3-(3
(Thi2xmnoned) o fCOT8Tier frie ﬁuxttrm Was)étarred for 30 min in the ice bath

an&%r g f@rﬁﬂ 4§ m§n at RCP beéfg the soiutron of 2.7 g (11.0 mmol) of 3~
‘plpendln—_4-yl-1 3,4,5-tetrahydro-1,3- benzod:azepm-Z—one in 20 mL of DMF
was added and the mixture was refluxed for 4 h. The reaction mixture was
| " evaporated down under red_uced pressure, the residue was combined with
: Na;CO3 solution and exhaustively extracted with EtOAc. The combined
organic extracts were washed with water, dried over Na,SQq, evaporated
. dpwn and purified over éluminium oxide. The product was obtained as a solid.

'_Yield: | 4.2 g (60% of theory)
R = 0.32 (Alox, DCM/MeOH = 30/1)

| Example 3



((1S, 2S) - 2- hydr oxy- 1- net hyl - 2- phenyl - et hyl ) - N- et hyl - p
ropi onam de, 50 nL of water and 50 nL of 1, 4-di oxane
was refluxed for 7 days. THeé reaction m xture was
evapor at ed down under reduced pressure, the residue
remai nin was stirred with EtOH and suction filtered.
4-fhexetdsd. f Sdteabyidest-1 deseraiodiszeptn-3iyh)- pipericﬂioem-mmaxylic

ac v f;fs iéjﬁlﬂyi( M eI %gb‘%p@m%c? pr@tqr}ﬁ%o 9] eﬁ?z-oxo etP{BI]

arﬁl@M MeOH cyc/ NH3 70. 15: 15: 2) 10
(R -2-tert-butoxycarbonyl am no-3- (3, 4-di et hyl - phenyl ) -
propionic acid A mxture of 4.0 g (18.1 mmol) of
(R) - 2-am no- 3- (3, 4-di et hyl -ph?g | )-propionic acid,

g (39.2 mol) of Na2 m. of water and 25 nL
of THF was conbined with?®
di -tert.-butyl di carbonate,
while cooling with ice. It
while cooling with ice ndfor The organic
phase was separated off /ﬁg he laqueous phase was

repeatedly extracte i her. The conbi ned
organi ¢ phases vver tra'dte with 15% K2CO3

sol ution, aqueous phases were acidified
wth 1 MK t|on and exhaustively extracted.

wi th Et QAc % nBi ned organi c extracts were dried
over MgSO4 and- ‘evapor ated down under reduced

pressure. The desired product was obtained in the

formof a colourless oil. Yield: 4.9 g (84% of theory)
3afs| digthy! @uaegtylaioo (3,4 disthyldianzyi-reabnate

DCM MeOH/ cyc/ NH3 70: 15:15:2) 1g) tert. butyl

{(R) -1-(3, 4-di ethyl - benzyl)-2-[4-(1-nethyl - pi peri din-4
Undgr h-nitogar atzhds\spheyéb 12|r >(<554eh1ﬁydl} omm@rm \n@«teaadd‘éd

m xture of rg R) - 2-t

' batmhm&s@/t%%rrw gnabwge(%oh a@nl ét"lﬁ?qi uphléfwmlemlbgnsgﬁlived- '
763F4 (5P mindl) bfGiethyl B cettimitiohlofatt Weltlaided (SRS

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 mL 6f 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 solvent Was distified off in vacuo, the oily.
residue was corhbinéd with water, wheréupon the product was obtained in

the form of white crystals. These were suction filtered, washed with water and

reacted without any further purification.

Rs = 0.35 (silica gel, PE/EtOAc = 2/1)

3b) (R,S)-2-amino-3-(3,4-diethyl-phenyl}-propionic acid

The crude product descﬁbed 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



of HOBt, 17 nmL N-ethyldiisopropylamne, 15 nL of DW
and 150 nmL of THF was stirred for 30 mn at RT,

conbined with 6.2 g (19.9 mibBl) of 1-(1-nethyl -
pi peridin-4-yl)-piperazine and stirred for a further 4
[ ' was evapor.ated down under

. reaction xt ur.e ) >
apfEdigngs Secipdhet hitiie whklakee baiinEigHudte prasRsted
fodntdy Walosksd td e times with
DCM The C%Fﬁggagrng%%}%ﬂ Eﬂg?t%tﬁﬂe%tﬁé'gri ed over

MySO4, evaporated down and the residue remaining was
ified r k] ca gel. The desired product was

\@%?ai ned P’% gﬂf]%’h/? §Hﬂe8fy)a pale yellow oil. 91 Yield:

ESIME: (67%Mef )t heory) EI-MS: M 486 Rf: 0.56 (silica

el, DCM Me cyc/ NH3_ 70: 15:15:2) | h)

F%R) - 2- ani Hod(silica geli ROAG/MeRUHNCOH =[90: {Q:3)ret hyl - pi pe
ridin-4-yl)- piperazin-1-yl]-propan-1-one A nmixture of
5.0 g (10.27 mmol ) of tent. butyl

3¢) R) nibtityd Aamhire-By 8 4bdisityi-phény*propionate
(1- et hyl - pi peri di n-4-yl)-pi perazin-1-yl]-2-o0xo-ethyl}
-carbam nate, 100 nL of DCM and 20 nL of TFA was

439 (159 (R,$- 3188y i )y id we
7SS ne oF B o2 SRR ol b RpkEeid were

cersbingdevitiv A0 midofiChsatlfate d MBHsdleiftcto sttt overnight at

RE g EiE R s bidobihrin Reesinatad et Bndeod
hedted 36/66°C, w_ﬁel%l@@ﬁiu@lﬂbv@é_ g%@foeff\%% g{@baﬂé;@spgtlw% 1F§ck into

formof a bright yellow ol
Sqlufian- yhhe sabutionevas pmaporagByd@ivn t0 1220f #s biigiaabediume in -

> 70:15:15:2) 1i)... "
oo Ve el ol toug trecabin st g Auetian fieged
ambwashettwlice oathbdisili 6ther. Th ' ; i
aci d- (R T B Y] fuhor. The ciude product was reacted without
ATy 4L ﬁ-é/P%r—'ﬁ I88r azi n- 1-yl ] - 2- oxo- et hyl } -anmi de 1. 70 g.
(4.39 mol ). of : ‘ _
(R) - 2-am no- 3- (3, 4-di et hyl - phenyl )-1-[4-(1-met hyl -

Yield: 42 g (97% of theory)
ESI-MS: (M+H)* 236
Rs= - 0.7 (silica gel, MeOH)

3d) methyl 3-(3,4-diethyl-phenyl)-2-{[4~(2'—0xo-1,2,4,5-tetrahydro-1,3—
benzodiazepin-3-yl)-piperidine-1 -carbonyl]-amino}-propionate

74945 rhmol) of CDT were added to a solution of 1‘0.5‘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 ahd 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 NaHCQ; solution, exhaustively extracted with diethyl
ether/EtOAC (1:1) and dried over MgSQ4. After elimi_nation of the



pi peridin-4-yl)-piperazin-1-yl]-propan-I|-one,
dissolved in 25 nL of THF, was slowy added dropw se
to the ice-cooled mxture &7 75 nL of THE and 0.80 g
(4.63 Mol ) of CDT. Then the m xture was stirred for
30 mn in the ice bath and for a, further 45 mn at
RT Isisfsigeant aed solvent e wtida plodyiat wasgeanted)wigtous any

pi pefl.din-4-yl -1, 3,4, 5-tetrahydro-1, 3- benzodi azepi n- 2-
oneefpﬁg%'ﬂ:ﬂ%ép&rbw was added and refluxed for 4 h.
The reaction mxture was evaporated down under

reduced pressure the resi due was conbined with 50 nL
Yigd: 159 kxu@stitayeut i on and exhaustively extracted with

RDCM The CP@EQl:E?ﬁe@E%?ﬁhfbe% i biher 6@y Washed wi th

ter dri‘e evapor ate dovvn and purified
through srllca gél . The crystalllsatlon vvas from

S Bl A Bt s B BB 1
ESI ‘b’@agﬁ g& ?I? 8%erto§h i)c{a?bbr'lﬁ]aargrﬁro}-propronrc acid
" 4- (2- oxo- 1 2 4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
26 o e e o Hesbiiga btebyraresipselyad RO MRk,

coftbindd Wrth 203 REG8Fhimol)-of lithidm haldroxrde hydrate and stirred
' oxoethl_}iamdedlrraelnae . nmol )

omﬂ(lghb&tdi Therremctien ﬁah*}?laﬁd\laﬁ s atﬁchbregvapqayor) in

vaBéB ﬁg‘af% (vr%as' Bééyhﬁf'%%’ﬁ'ﬁﬂ extiactad with diethy] ether,

acﬁ:ln‘ﬁmf wtth ritde Akid- solptsaghd ethatldtivélyaseraetdty With E10de. Ihd
176 8 (1.52 mmol) malejic acid were suspended in 20

com@%@ RGPPSR Were ieckoarM@ROs AN avEPoReh daBN In
m xture was refluxed for. The precipitate forned
after cooling to anbient tenperature was filtered
. off, washed with acetone and dried. Yield: 0.5 g (74%

f theor oint: 165 C (deconp.)
| Yad(Z oxoxégzwg}?aogg} dro- 1, 3- benzodi azepi n- 3-yl ) - pi
Reperi di neglt eRicd %j@l' E@Ac/petrofeum ether64 ' _
acid-{(R)-1-(3, 4-di et hyl - benzyl )-2-] 4- (1- met-hyl - pi pe(d
- in-4-yl)-piperazin-1-yl]-2-

3f) 4-(2-ox0-1_,2,4;5-tetrahydrof1 ,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-(2-0x0-1,2,4,5-

- tetrahydro-1 ,3-benzodiazepin-34yl)-piperidine-1 -carbonyl]-aminp}—propiohic
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; solutien, the precipitated produet was suction filtered, washed twice
with water and triturated with EtOH. The white substance precipitated was

suction filtered and washed twice with diethyl ether.



oxo- et hyl } - am de- benzenesul phonate 1.0 g (1.52 mmol)

of

4- (2-o0xo0-1, 2, 4, 5-t et rahydr 0®1, 3- benzodi azepi n-3-yl ) -

pi peri di ne-1-carboxylic acid-{(R)-1

- (3, 4-di et hyl -benzyl)-2-[4-(1-nethyl -

piperidin 4-yl) - pi perazi n-1-yl]-2-oxo-ethyl }-am de and

4 g ( ¥, esul phonic acid were
%IuxedLuﬁ?Egﬁﬁé/lgg@?éggnol. Then the solution was

ESbhﬁinuowM@HﬁdﬁWed over three days from50 Cto 25 C

durlng talline precipitate was

Rt 3r med. m@#égéﬁh?ﬂg?l %as filtered off, washed

with isopropanol and dried. Yield: 0.58 g (47% of

theo&g& mel ting point: 192 C (deconp.) 93 Exanple 2
Examplegko- 1, 2, 4, 5-tetra

hydr o- 1, 3- benzodi azepi n-3-yl ) - pi peridin e-1-carboxylic

acid-{(R)-1-(3, 4-di et hyl - benzyl )-2-[ 4-(4-net hyl - pi pera
4-(2-@xé-1y2)1 Bltdﬁﬁhyﬁlﬁl\l‘f 3= N%érlzzo&a{ fh -stmv;b Feﬁ@ih@el -EhB oS

a) ter
ac{l@iﬁ) @,4(dseﬂnyhb@ﬂw)r2ﬁéﬂz’%7( 42,9 tatl(wydm-wrﬁl p-bipyadingl-1-
ridin-1-yl]-2-oxo-ethyl}-ca rbam nate 4.2 nL

w%%k@ﬂdﬁ+ggpropylan1ne wer e added to a mixture of 3.7 g

(I1. 52 1ol ) of

(R -2-tert. -butoxycarbonylan1no 3 (3, 4-di et hyl - phenyl)

-propionic acid, 3.9 g (12 nmmof%of TBTU, 1.7 g (12

mol ) of . HOBt and 2.2 g (1%

met hyl - 4- pi peri di n- 4- yI pi per azi in 100 nL of THE
and the reaction mxture = |N
X

Prepared analogously to Example 3f) from 3-(3,4-diethy!-pheny[)—2—{[4-(2—oxo4
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carbonyl]-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
Ry = 0.35 (silica gel, MeOH)

Example 5

4-(2-ox0-1,2,4,5-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




was stirred overnight at RT. The reaction m xture was
evapor at ed down under reduced pressure, the residue
remai ni ng was conbi ned w th?Na2C03 sol uti on and
extracted with Et OAc. The conbi ned organi c extracts
were dried over Na2SO4 and evaporated down. The
desired product was obtained in %fie form of a pale
yellowoil. Yield: 5.5 g (9% of theory) Rf = 0.5
(Al ox, DCM MeCH = 30/1) 2b)
(R) - 2-anmi no- 3- (3, 4-di et hyl - phe @ @m&*t hyl - pi pe
A
I

razin-1-yl)- piperidin-1-yl -prpan-
m xture of 5.4 g (11.1 mol ‘

{(R)-1-(3,4-diethyl-b A 4
met hyl - pi perazin-1-yl i-pl !per Hdl 1-yl]-2-oxo0-ethyl}-ca
rbam nate, 100 and 2P nL of TFA was stirred

for 4 h at R he rleaction m xture was added
dropwi se to §ol ution, stirred for 10 min, the
organi c phase sfthen separated off and dried over

Na2SO4. The sol vent was renoved in vacuo. The desired
product was obtained in the formof a bright yellow

Prepared analbgously 20 Exaaé Bf) ftone 8+ (B)4-Weth A-phenyH204-(2-oxo-

1,29%-?%@3@02?431 ée%%%?ﬁﬂw@ -W)- em@éﬁmw@é}mw]@rpmp}m
region ’ d-{(R)-1-(3;

P 9 |gﬁ1t§clj égg%ﬁ'ﬁ%bﬁb?ﬁd.ﬁgf met hyl - pi perazin-1- -
|9|Id) pi ped/& of thegry - 2- oxo-ethyl }-am de 4.1 g (10.61
dmmpk) of

E b2 am(Wol_g 53%34 di et hyl - phenyl ) - 1- [ 4- (4- et hyl -

R:pi per azi 0-55 wll)cag%é]eme@jfp 1-yl ] - propan-1-one,
~di ssolved in 50 were slowy added dropwi se
to the ice-cooled mxture of 150 nL of THE and 1:9 g

- Exaibigemol ) of CDT. Then the mixture was stirred for
inthe ice bath and for a further 45 mn at.

RT before the sol utlon of 2.7 g (11.0 mmol) of 3-

4GB 25 ety it e ediagiiarisy b e e catexyiic
acitigf L(BZQFQIeftWI-b‘énQyJ ).-ﬁhﬁxd-ﬁffﬁidﬁﬁmﬂ-’ﬁ-ﬂfp%r&@ﬁ-1 -yl)-ethyl]-amide

H,C—

Prepared analogously to Example 3f) from 3-(3,4- -diethyi-phenyl)-2-{[4-(2-oxo-
- 1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)- piperidine- 1-carbonyl]—am|no}

‘propionic acid and 1-pyridin-4-yl-piperazine.

Yield:©  57% of theory



evapor at ed down under reduced pressure, the residue
was conbined with Na2CO3 sol uti on and exhaustively
extracted with Et OAc. The d&hbi ned organic extracts
were washed with water, dried over Na2SO4, evapor at ed
down and purified over al um nium oxi de. The product
Eﬁ)aMSobt ai(R’b‘d‘l)éﬁiiﬁ solid. Yield: 4.2 g (60%of theory)

= 0.32 (A 30/1) Exanple 3 95
Rf4 (2 oxo@gé(ﬁﬁ?mo 1, 3- benzodi azepi n- 3-yl ) - pi

peridi ne-1-carboxylic acid- fI.
(3 4-di et hyl - benzyl )-2-(1' - et hyl -4, 4" - bi pi peridi nyl -
be7>- oxo-ethyl]- anmide H3C H3C NCH3 O ~N~-H N
I~\( /1, O H 3a) diethyl
2-acet yI am no- 2- (3, 4-di et hyl - benzyl ) - mal onate Under a
4-(ﬂ-bmg%dmwﬁhmwn%diom-@yoaﬁréebm | N -ﬁébGMblagqu-ea 4-
e to sol yt e FEt an
dEVF bR - o eiibsyadins buaeriing v - syl
arfidedi et hyl 2-acetyl am nonal onate were added to this
sol ution, whereupon the sodiumsalt formed was ’

precipitated. After the addition of 150 nL of
1, 4-di oxane a sol ution of 80 4352 nmol ) of 4-
br ononet hyl -1, 2-di-et hyl - benzenghin 500 nL of
.- 1, 4-di oxane was added d se/to this suspension.
- The reaction solution was ke or 2 h_at éQC and
"then stirred overnight at e solgen
distilled off in vacuo, the
.conbi ned with water, wheleupon roduct was

obtai ned in NT N
_ H
. 's)
: N

-_ _?a) - methyi 3—(3,4-diethyl~phenyI)-2-{[4-(2-oxo-1,4-d'ih_yd‘ro-2H—qu.inazoIin-3-

vi)-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-.ahﬁino-3—(3,4-

' diefhyl-phenyi)-propionate in 200 mL of THF and stirred for a further 90 min at

0-10°C. Then 20 mL of DMF were added, the mixture was sti'ljred for a further
30'min, 2.91 g (12.6 mmol) of 3-piperidin-4-yi-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 MgSO,.

- After elimination of the desiccant and solvent the crude product was reacted

~ without any further purification.

Yield: 6.0 g (97% of theory) |
Re: 0.8 (silica gel, EtOAC/MeOH/ACOH 30:10:1)



the formof white crystals. These were suction
filtered, washed with water and reacted w thout any
further purification. Rf =19135 (silica gel, PE EtOAc
= 2/ 1) 3b)

(R S)-2-am no- 3-(3, 4-di et hyl - phenyl ) -propionic acid,
The crude product described in Exanple 3a) was

781 S A B aRe -2 CERR SRR el gae T
sol usiperdines! -cabbnyiganiins}-gropioriidaciiol vents were

concentrated by 96 evaporation in vacuo, the residue
was taken up in EtOH, the precipitate forned was

RS o PR g S
Me€iH, |anmtgndad WEh@SCiE N/ Ne@H (40 9emdi) ‘atd reflaxedridr By, The
rqz?ﬁ@m N2tire was congen atéﬁ%e gva?po?erat? | 1%”\%0%04%e LeSiRe was
cc{rﬁblﬁbd it P m°r_ 6f3W§reF| 'aﬁH Ny, TEL‘@? Yai; em%ug K}k\@ (%ﬁ‘a@%ad

were conbined wth sat ur at
witl DCM @nglitha ¢ooined grgarm ph#ses ward driedbierMySoe. After

dr ochl ori de tated, out. |t s, heat ed
el PRl ot daliRntane Reb st e feSfa e (iR il
dll&@btoﬂyﬂﬁheﬂéﬁ@suétmwﬁ!té?éd The sol uti on was evapor at ed
down to 1/3 of its original volune in vacuo, the

preci pitated product was stirred with diethyl ether,

Yi‘?—ﬁ’gtl on fd gt @2% OP\,\@goi»l@Shed twice with diethyl. ether.

crude pro acted w thout any further
'E$IHMSf'I cat(MwH)* ¥izel-d: 42 g (97% of theory) ESI-Ms:

( M+ ica 3d) et hyl
Re3. (3 4- d|0e§ﬁ§‘|’cﬁ)ﬂ%'n{§’£/a94$/%@@i‘l 8%033 , 5-tetrahydro
- 1 3-
benzodi azepi n- 3-yl ) - pi peri di ne-.1-car bonyl ] - ami no} - prop
7d) ond2-ox0-4,4yding8rovibtquindzdUBI3-yh rpip erittieet Ttcarboxylic acid-

sol lf -(Q 9. c? ethbeengll)( 51434-meth%_/!-plperazm-1 -yh-piperidin-1-yl}-2-
oxo-ethyl}-amide |

336 mg (1.05 mmol) of TBTU, 161 mg (1.05 mmol) of HOBY, 0.75 mL of '
tﬁethylamine and 192 mg (1.05 mmol) of 1-methyl-4-piperidin-4-yl-piperazine
were added to a solutioh- 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, 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 NaHCOs3 solution, exhaustively extracted with EtQOAc and dried over.
MgSO.. After elimination of thé desiccant and solvent thé crude product was
purified by chromatography (siiica‘gel, MeOH/ NH; 100:3).

Yield: 350 mg (52% of theory)
ESI-MS:  (M+H)* 644
R 0.3 (silica gel, MeOH/NH; 100:3)



of methyl 2-am no-3-(3, 4-diethyl-phenyl)-propionate in
250 nmL of THE cooled to OC and stirred for a further
30 min at this tenperaturel0Z’hen 10.9 g (44.6 nmol)

of 3-piperidin-4-yl-1,3,4,5-tetrahydro-1, 3-

benzodi azepi n- 2- one was added and the reaction
Examnpiei®n was kept for a further 20 min at this
tenperature before being refluxed for 30 mn. The

sol vent was renoved in vacuo, the residue was taken up
4-(D-oxs3att, AHgityeido NGB a el 8 | endiagst-tarebyylRXddidq1 48,4
-\IS\Ath th et her/ Et OAc (1: 1g and dried o¥/er @.%OS
dlm*wébemué%ﬁ 1 snetbyl-piperidin-4-yeiRerasin- tit-Zsotar-ewytht he

arfildede product was reacted wi t hout any further
purlflcatlon Yield: quantitative Rf = 0.6 (silica

gel: Et OAc/ petroleum ether = 6:4) 3e)

3- (3, 4-di ethyl -phenyl)-2-{[4-(2-0x0-1, 2,4,5-tetrahydro
-1, 3- : H,C

benzodi azepi n- 3-yl ) - pi pef&dine- 14 car bonyl ] - ani no} - pr op
ionic acid 26 g of the crude p \duct descrbged in 3d)
were dissolved in 200 nL EtO h 2.3 ¢
(55 mol ) of |ithium hydroxide hy rat and stirred

overni ght at RT. The reiﬁglo sql ution~as
' s acuo, the residue was

extract ed c. The conbined organi c phases

were dried and evaporated down in vacuo..

Yield: 19 ¢ (7--5570of theory) Rf: 0.1 (silica gel,

Et OAc/ petrol eum et her 6:4) 3f)

4-(2-0x0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3- I)-pi
33§gngd1@5rmmo¢)ayf&ﬁ<w,|t6 'mg (1.05 mmol) of HOB, 1.02 mz

s Sy bR i 5 o

pl[idraahb)(hﬁd 9§ thé&% gir63hiBAdeYWene Rddetibl4 sdibfio®f 500 mg
(1 %5 mmol) of 3‘) -(3, 4—dsethyl-pheny|)-2—{[4 (2-ox0-1,4-dihydro-2H-quinazolin-
3-yl)-piperidine- 1-carbonyl]-amtno}-prop:omc acid in 100 mL of THF, stirred for

concentrated by evap
taken up with vvate@ wi th diethyl ether,
acidified @iﬁﬁ cid sol%tion and exhaustivel y -
Et
ern

"4 hatRT and 2 h at 40°C. The solvent was removed in vacuo, the residue
~ was stirred with 40 mL of saturated NaHCO; solution, the precipitated product
was suction filtered, taken up in MeOH and purified by chromatography over
- silica get (MeOH). The product fractions were evaporated down, the residue
triturated with diethyl ether, suction filtered, washed twiée with diethyl ether
and dried.

Yield: 120 mg (18% of theory)

ESI-MS: (M+H)" 644
Ry 0.35 (silica gel, MeOH/NH; 100:3)
Example 9

4-(2-0x0-1,2,4,5-tetrahydro-1 ,S-benzodiazepin—3—yl)~piperidine-1 -carboxylic



HOBt and 184 ng (1.01 mmol) of

met hyl -[ 4, 4" ] bi pi peridinyl were added to a solution
of 500 ng (1.02 nmol) of 103

3-(3,4-diethyl -phenyl)-2-{[4-(2-0x0-1, 2, 4, 5-

t et rahydr o-
adid3(Rentddrdictbyl-nedzyw)-2{$idreeihylamaind-pipartotimyl - §1)-2rixoe } -
t%grﬁpi ogic acid in 50 nL of THE and stirred for 4 h at
CRYIANYS h at 40C. The reaction nixture was

saturated NaHCO3 sol ution, the precipitated product
was suction filtered, washed twitg€ wth water and
triturated with EtOH The wh#t® substance precipitated
was suction filtered and vvashe wi ce with diethyl
ether. 98 Yield: 420 ng (63% o@

(MrH) - 657 Rf = 0.45 (silica ge}s~/MeOH)) “Exanpl e 4
4-(2-oxo0-1, 2,4, 0 “CH,

5- tetrahydro 1, 3-benzo azALQ -3- I peridine-1-carb
oxyli ¢ acid-[1-(3, 4dd| é‘fl hyfi- b -2-oxo-2-(3,4,5,
6-tetrahydro- 2H 44 - ridi nyIOI - yl)-ethyl]-am de

H3C- H3C N H Prepared anal ogously to

Exanpl e 3f) pA-di et hyl - phenyl ) - 2- { 4- ( 2- oxo-
1,2,4,5-tetrabydrodl, 3-benzodi azepi n-3-yl) - pi peri di ne-
1-carbonyl ] -am no} propionic acid and - _
1,2,3,4,5,6-hexahydro-[4,4" ] bipyridinyl. Yield: 270 ng

95()42(_’{3|8t§1yf§%%f’9)ammo-2 -(3,4-diethyl-benzyl)-malonate -

6.7g '(0;29 mol) sodium were added to 300 mL EtOH under an argon
atmosphere. 60.0 g (0.27 mol) ethyl acetamidomalonate were added fo the
g resuiting 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

O_QO/N

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
litle water, suction filtered and dried. .

Yield: 93.5 g (95 % of theory)
ESHMS:  (M+H)* 364, |
Re: 072 (smca gel DCM/ MeOH 19:1 )

9b) monoethyl 2-acetylamin0-2-(3;4—diethyl-benzyl)—malonaté _
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 19h  at RT. The solvent was evaporated down under reduced
pressure, the residue was combined with 100 mL water and washed twice
with tert-butylmethylether. 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)



ESI-MS: (MtH)- 637 Rf = 0.55 (silica gel, MeOH)

Exanple 5

4-(2-0x0-1, 2,4, 5-tetrahydrd®4, 3- benzodi azepi n-3-yl)-p

peri di ne- 1- car boxyli c,

acid-[2-1,4"-bipiperidinyl-1"-yl-1-(3, 4-di et hyl - benzyl
EPl-MSoxo- dﬁhﬂﬂ J-386 de 99 H3C H3C p N ~NH N /-\ N1IO 7

QO HPre nal o

RG. (3, 4- df’@aﬁiiwf'mﬁﬁfiéw\efﬁffféc@@ 5152
1,2,4,5- tetrahydro , 3-benzodi azepi n- 3-yl) - pi peri di ne-
1-car boni/yl] am no} - propl onic acid and

9¢)1, 4thyidrpelylamingt3-(Staliethyeheanybipropienee  ESI -
A &M{@‘% QPé% 2% (1 3 ?nn(lﬁl') ln’]d:r?oe%yl 2-%@%m1%—§% L‘?—d%thyl-
be?mz@l)&nél@hd%@h! aaa nfx’L beinenslivaz eplluxedt fpk I S . Teeirdacteon

-car boxylic

mixtue N %Y&RHFEWG updgiredsiced prRasuge-rhg residue wasdaken
uptinD¥M a6d e brdRPhaddFrasRashd Wit sdtratdh NA D,

solution. The organic phase was then dried and evaporated down under

reduced pressure.

- Yield: 29.7 g (97% of theary)
CESIMS:  (M+H)* 290 B
Rs: 0.70 (silica gel, DCM/MeOH/cyc/NH3 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 dlhydrate
~ 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 tert-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

‘R¢: 0.77 (silica gel, EtOAc)

eevalue: > 99 % [HPLC: Chiralpak AD, 10 pm, 4,6 x 250 mm; eluant:
EtOH/ hexane 15:85 + 0.1% diethylamineg]

Se) (R)-2-amino-31(3,4-diethyl-ph_enyl)_—propionic acid



Prepared anal ogously to Exanple 3f) from
3-(3, 4-di et hyl - phenyl)-2-{[ 4-(2- oxo-
1,2,4,5-tetrahydro-1, 3- benaodi azepi n- 3-yl ) - pi peddi ne-1
-carbonyl ]-am no}- propionic acid and
1-pyridin-4-yl-piperazine. Yield: 57%of theory --

A mixture of 13:8 g (47.4mmel)-etiyd (RESaddBylainivid-3-(3 @3dieRfyl-

P Rpiorage At eb oo B HGTRes rellused in the olLbatifae3 b

TS FRRXBh irdixAfre fvdslcdoted'n the ice bath and the precipitate formed
di et hyl - benzyl ) -2-[ 4- (4- et hyl - pi perazin-1-yl)-piperid
was sacan filleredo- et hyl }- amide H3C H3C N>CH3 ON O

. . |
Y‘%’%gﬂ i )glﬁ% @%é’;@ftﬁé’%’{ [ 4- (2- ox0- 1, 4- di hydr o- 2H qui

ESBRS: | n- IM+H)" 222 . .
yl ) - pi peridi ne- 1- car bonyl } - am no} - propi onate 3.3 nL
et hyl di i sopropyl-anmne and 2.06 g (12.6 nmol) of CDT

e Pk sy £ EOMEL AR phats © 0 (1254

44kt B9V rpmeithiongl chloddeiverd add@ddrdpwise THED@ N methanol

il Eheviilpsdapingindlica: Then whte sopiiGth e 4028 (156

mmol} (R)-2-amino-3-(3,4-diethyl-phenyl}-propionic acid was added, and the

" mixture was stirred overnight at RT. The reaction mixture was evaporated -
- down under reduced pfessure, stirred twice with terf-butylmethylether, stiction

filtered and dried.
Yield: 41.7 g (98 % of theory)

9g) methyl (R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-ox_o-1 ,2,4,5-tetrahydro-1,3- -

benzodiazepin-3-yi)-piperidine-1-carbonyl]-amino}-propionate

The mixture of 41.7 g (0.153 mol) methy! (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-yl-1 ,3,4,5-tet'rahydro_-1 ,S-benzodiaz_épinéz-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

éliquots of water and 200 ml. saturated NaCl solution, dried and evaporatéd

down under reduced pressure.

Yield: 74.4 g (96 % of theory}

oh)  (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
74.4 g (0.147 mol) methyt (R)-3-(3,4-diethyl-phenyl)-2-{{4-(2-ox0-1,2,4,5-

tefrahydro-1,3-benzodiazepin-3-yh)-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



30 mn, 2.91 g (12.6 mmol ) of
3-pi peridin-4-yl -3, 4-di hydro-| H qui nazol i n-2- one were
added and the suspension wdéérefluxed for 10 h. The
reaction mxture was evaporated down in vacuo,
conbi ned with sem saturated NaHCO3 sol ution,
owrhight & Rdl Yhexeacionadixhirelwdd Sapaattddidvet uoder reduced
I|mna|on of .t he i ccant , an | vent
prRaLRe; 30 T bl m et eDatd e i o8 e paiEcBree tines
withy QOO'n@I@E‘t@Ac The bdue@u@pﬁaé@%%eédﬁﬁ%){he Bfgarfic 8olvent
(silica gel, EtQAc/MeOH AcCH 30:10:1) 101 %

urmqrsedu@@pmsurmcqmbln{e[d4~m5aa orligM mCHWHbstgﬂnq @ind

oG vl e o8l ﬁ’@&ﬂ#fgﬁleﬁafeaffﬁﬁéﬁ'%#Wé{@sﬁ%de&v“ésﬁed
- witlawvat@ar édatl i n 120 ni conbined with 40 nL |
Y!m OH (4Q nmol) and refluxed for 5 h. The reaction

ture \/@;ssédﬁéé?w?fté’le@&/ by evaporation in vacuo, the
residue was conbined with 150 nL of water and 40 nL 1
M HClI, exhaustively extracted wth DCM and the

9k ontdi- fﬂedx@n@msetepbhym mmemdmtepuas wm@éndmémr

%Q%r o g o&’ ﬁP\’f -A- (%d4 f’@aﬁ' e ﬁ%e(\ﬁeae Eﬁe{n?rz%p!pendm-

f| I tﬁg@_@ oxﬁ h?i] a?nlaeg (62% of theory) ESI-Ms: (MrH)'
i ca gel, -PE/ Et OAc/ AcCH 70: 30: 3) 7c¢)

A nuxtmembtl(lo mgdﬁOI%rmsndlD—I()%DsBf(&ﬂeu:emyﬁ-pybmylwp{ﬁﬂ(%ome- 1-

123 Py awrrsiaseninpar - aivpigr 1 seeraTng )
proﬁbﬁb’acﬁ’d pgo gl (087 miPTBYUl ﬂalm ﬁhﬁ (@@‘7 Aehdi)L -

1) of TBTU,.161 ny (1 1) t,05anof
etmyld@qmmrm&amﬂ 1§2nlnfjkﬁwes Stm@d )‘oro‘f h at RT, then

: co%t{fﬁ-%c%)rl]tho féﬁ'ggé "4 %Wﬁ'gﬁ ‘?Tﬁiﬁ?‘fy' ﬁbé}?dm yi-arﬁﬂ%eé]}'nc} 8L
DI\EF(a’BldﬂetldneeitdueIrmghE I’i&He) regction mixture was diluted by the addition of
SO{J'lE étéﬁ%]( gépfadl(y\?i%ldé((}) _mLI_I(_Jfq :5L|J I‘I géa/oz %(583 %omtlon andetrhled(;rgaeﬁlc
phase was dried. The product fractions were evapt_::rated down under reduced

-pressure, the residue was triturated with diisopropylether , suction filtered and

dried. _ |
Yield: 490 mg (41% of theory)-

ESEMS: - (M+H)" 603
Rr: 0.61 (siIiCa gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 10

4-(2-oxo-1 ,2,4!5-tetfahydro~1 ,3-benzodiazepin-3-yl)-piperidine-1-carboxylic:
_acid-_[(R)-'1 ~(3,4-diethyl-benzyl)-2-oxo-2-(4-perhydro-azepin-1-yl-piperidin-1-
yl}-ethyl]-amide '




e

dialiiy-phdoyl) 2HEA-(BoKo A4
 pipBSaiR 1 ERboE. ahFBY S Ipldhi 864 Ind! 1) .1}1‘§S(b‘§§fmmo|) 1-

propionic acid in 100 nL of THF, and stirred for 4 h
at RT and 2 h at 40C. The solvent was renoved in
vacuo, the residue taken ugdin 40 nL of saturated
NaHCO3 sol uti on, exhaustively extracted with Et QAc and
dried over. MSH. After elimnation of the desiccant
and sol vent the crude product wd& purified by
chromat ogr aphy (silica geltLC NH3 100:3). Yield:
350 ng (52% of theory) ESI- M5 Hf 644 Rf: 0.3
(silica gel, MeOH NH3 100: 3) X Exa

4-(2- oxo-1, 4-di hydro- ZFLquinaz n-3-yW) - pi/peri di ne- 1-
carboxylic acid-{1-(3, 4-

di et hyl - benzyl)-2-[4- (%< J\% ri’di n-4-yl ) - pi peraz
af‘hdehy H3C NICH3 "O rN N~H N

in-1-yl]-2-oxo-ethyl}

N O\ Il N~O H g 1.05 nRol) of TBTU, 161. ny

(1.05 mmol) B 1.02 nL triethylam ne and 326 ny

(1.05 mmol) . -het hyl - pi peri din-4-yl)- piperazine

(used as the sHhydrochl oride) were added to a

solution of 500 ng (1.05 nmol) of

3-(3,4-diethyl -phenyl)-2-{[4-(2-o0xo0-1, 4-di hydr o- 2H qu
P#?ﬁ‘)é?éd Qnalogously to Example 9|) from 400 mg (0.81 mmo!) (R)-3-(3,4-

I peri di he-1carb oﬁ%kﬂ-an1no -propionic.acid in

rahydroal , 3fpenzoediazepinad-vilo C,

piperidin-4-yl-azepan.

Yield: 200 mg (38% of theory)

ESI-MS: (M+H)" 657

Re: 0.66 (silica gel, DCM/MeOH/cycINH3 70:15: 15 2).

Example 11

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-methyl-perhydro-1,4-diazepin-1-yl)-

piperidin-1-yl]-2-oxo-ethyl}-amide

H3C
HSC
(" N—cn
2 Lo
: N

Prepared analogously to Example 9i) from 400 mg (0.'81 mmol) (R)-3-(3,4-
- diethyl-phenyl)-2-{[4-(2-0x0-1,2,4 ,5-tetrahydro-1,3-benzodiazepin-3-yl)-



was stirred with 40 nL of saturated NaHCO3 sol uti on,
the precipitated product was suction filtered, taken
up in MeOH and purified by iehromat ography over silica
gel (MeOH). The product fractions were evapor at ed
down, the residue triturated with diethyl ether,
pisaerjdiinefﬂ —Céaﬂbneyléamima}sprepim aaid\sind 200 mghitL0etineol) 1and
dr i 18% of theory) ESI-Ms: (MH)'
iy AR 4 Aegeat Ve N 200: 3)  Bxanpl e 9
Yikid:2- oxo- 11231 QS%t@th@g-(ysgro 1, 3- benzodi azepi n- 3-yl ) - pi

peri di ne-1- oxylic 1
ESEMS[ ( R)(M*fdﬁ G4i et hyl - benzyl ) - 2- (4- di net hyl am no- pi

T RS OR Ry 7o S8 O N o

2- acetyl am no- 2- (3, 4-di et hyl -benzyl )-nmal onate 6. 7g
(0.29 m)l) sodi um were added to 300 nL Et OH under an

Examale 12t nosphere. 60.0 g (0.27 nol) et hyl

acet am domal onate were added to the resulting
solution, stirred for 1.5 h and then 62.0. g (0.27

| 44Dloko4t B Adivetrthydro-1,B-Berdicaidrndpirb8ntepiperdine- SCamioxylic

A G Do R-belah EaT einyl-& Ao g Binsdrion )y -oxo-

etpg&_ghga@ly sti rred for 1 h at RT. The precipitate

med was .suction filtered, suspended twice with a

Prepared analogously to. Example 9i) from 400 mg (0.81 mmol) (R)-3~(3,4~
diethyl-phenyl)-2-{[4-(2-0x0-1,2,4 5—tet'rahydro-‘l 3- bénzodiazepin-S-yl)—

~ piperidine-1 ~carbonyl]-amino}-propionic acid and 260 mg. (1.02 mmol) 1-
methyl-[4, 4]b|p|pend|nyl

Yield: 200 mg (38 % of theory)

ESI-MS: (M+H)" 657

R:: 0.60 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 13

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-(8-methyl-8-aza- blcyclo[B 2.1]oct-3-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide




little water, suction filtered and dried. Yield: 93.5
g (95 %of theory) ESI-Ms: (M+H)' 364. Rf: 0.72
(silica gel, DCM MOH 19: 199 9b)
nonoet hyl 2- acet yl am no- 2- ( 3; 4-di et hyl - benzyl ) - mal onat e
A solution of 50 g (138 nmol ) di et hyl
2-acetyl am no- 2- (3, 4-di et hyl - benzyl )- mal onate in 300
nmL Et OH was conbi ned with 5. 8r90(138 2 mmol ) lithium
hydroxi de hydrate dissolygd in*26 nL water and the
reaction mxture was stirfred 19 h at RT. The
sol vent was evaporated down & redu d _CRJ essure,
t he residue was conbi ned wt 00 nL P and washed
twice wth tert-butyl msibhyl gt hep- .;[ ueous phase
was then acidified by th addi tiionjof 2 M HCl while
bei ng cool ed, mﬁt\@ ' uction filtered,
. ried el d: 3729(81 % of

; 336 Rf 0. 10 (si Ilca gel,
H3 . 15: 15: 2) 9c) et hyl
2-acetyl a 3 HS 2 di et hyl - phenyl ) - propi onate A
m xture of. : (104.9 nmol ) nonoet hyl
2-acetyl am no- 2 (3 4-dj et hyl - benzyl)-mal onate and 400
mL toluene was refluxed for 15 h. The reaction

Preparedranalegpusiysiodeareple Ri)iomrtiér mgd@ fdemml eéed43,4-

L

plpwr@&m-t-cahﬁ&m]\mmnb}l-@mf@me@c&ﬂﬁh@@@@@ﬁ@(ﬁgo ¢!y @ader
reduced pressure (97% of theor

metiyl- C?‘v@pqﬁwmnhylzﬁgezaabfcyﬁ@ﬁ@ 1(]@¢tan@ drigeirochlori e

-%Ml\/e A 9d) et hyl
Yi ) - 2- g;lgt yl %@0/30%@ éﬁf&l et hyl - phenyl ) - pr opi onat e
ESI-MS: 7'(M+H) 684

Re: -0.60 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

theory) 104
DCM MeOH/ ¢

Example 14

4-(2-ox0-1 24 S-tetrahydro—‘{ 3-benzodiazepin-3-yl)- piperidine—1-carboxylic
acid-[(R)-1-(3,4- dlethyl benzyl)—2-oxo-2 (4-piperazin-1-yl-piperidin- 1-yi) ethyi]-
amide




27 mL Alcalase 2.4 L FG (Novozynes A/'S; DK 2880

Bagsvaerd) were added to a solution of 38.0 g (213.5
mml ) di sodi um hydrogen phdtphate di hydrate in 500 niL
water at a tenperature of 37 C and the pH was adj usted

to 7.5 b the addition of sodi um di hydroge hosphat e
A anixiyer af %00 et -Gd merol (R-3 43, 4sdipthyi-p elzﬂ)-z-{bf -(2-0109

1Tl SRR A0 o e B Bl
propiopit seid, IXEmigH 1168 menol PTBT e Or22a@Li(0ro 7ol e vas
kept constantly kept in_the range frompH 7.4 t pH

ethyléﬂ%gprt)méa%tﬁ @ﬂ%ﬂ56$|— THR waoslirag fen1 @éPJdmﬂ on
t 4
cApBOR 3111 28 FephPE BBt B oo
. mi &MF bot\dtimedhodeetipied: Theheadmhmn&mteomsidihﬁeébyrtaet s

R e L
InG S oIE B g e, ThE o phap g o apPret R it
regmewfpf@swmdﬁhe residastpurifi Ed(t&l/chnemmgraﬁmssn siligapeto

THAFlEARE Phod ragions yeranarmrsteg dmpdersedicass
présé‘(]rétthé@e@iﬁué%&aﬁm( 726@ rﬁ@?h)asQﬁMlved in 20 mL MeOH and
(R) - 2-acetyl am no- 3- - propi onat e
hygdregengtedhin tberaumlam@ thefnrasm:a g d/CHAOPe)fad503°C

ol 2 o3 B 53E0 BTl b kBB ol hlciadithia
ot Tacilhobot oo DESEL bt G
fequfpr@éwerﬁﬂﬂ fﬁetrﬁﬂaﬁy ipugified Pwé@rcgma@y%m%oorgswﬁwg%

B TracliBhy Wers evtbératel dotin dnlfgt 5 fcRd Bkt fhe
regiye Waamlhmatéd(v@tmimoprdrgwethbe rsykliemfibgredang driadd was
viddded: andothe 17 % of theory)

~ESI-MS: (M+H)* 644

Rs: . 0.50 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2) .

- Example 15

4~(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin- 3-yl)rpiperidine -1-carboxylic
acid-[(R)-2-[4-(4-acetyl-piperazin-1-yl)-piperidin-1-yl]-1- (3 4- dlethy! benzyl)-z-
oxo-ethyl] ~amide




m xture was stirred overnight at RT. The reaction

m xture was evaporated down under reduced pressure,
stirred twice with tert-butylnethyl ether, suction
filtered and dried. Yield: 41.7 g (98 % of theory) 99)

met hyI

(R -3-(3, 4-diethyl - phenyl ) 2- {‘E -(2-0x0-1,2,4,5-tetrah
ydro-1, 3- o

benzodi azepi n- 3-yl) - pi per| di - car bonyl ] am no} - prop
ionate The m xture of 41 7 . 153 M Hyl

(R)-2-am no-3-(3,4-dieth penyl ?ogdonate, 800 nL
THE and 28 nL (0.161 m)l et hyI ||s pr opyl am ne was
conbined with 25.4 and then 38.0 g
(0.155 nol ) 3-

pi peridin-4-yk- -tetrah?dro 1, 3-benzodi azepi n- 2-
one whil e “I [ ng with anice bath and refluxed for 3

h with sti \‘. reaction mxture was then
extracted wWh 800 nL 10%citric acid solution, three
times with 100 nL aliquots of wat er and 200 ni
saturated NaCl solution, dried and evaporated down

Pmpdaasd aralugedsip te Exarnple ¥i)diom 476 mg (0.69 tnifonf(Ry1=@40

d'?ﬁhyl-eb?'ylhfid["e@wwo-a et tetrahygup-1,5- IasnicoﬂrazepirsStsé)rr ah
pi %L dz?g%ﬂgczaéglorﬁylgan]mo} FProglon dc acid néiazr 1 Oagmmr%c}ln (gp
pipenidis-dagipiperadind 1yl )¢&thananeol ) met hyl

d| et nyl)-2-{[4-(2-o0x0-1,2,4,5-
| Y'%@%rahyd 01mg (gér{zé’g n- 3-yl ) - pi peri di ne- 1- car bon
EgLissam nq}m;p{)oy@l nate di ssol ved in 600 nL THE was
- _conbined wth ES@,MZl nmol ) 1ithium hydroxide -
‘Reiydr at e |0rﬁ73(lﬂflqﬁ_g®|/a MeQ/ayotNiin g0 3:m52) i ce bath
and stirred 106 overnight at RT. The reaction m xture
_,mas evapor ated down under reduced . pressure, 300 nL
Exemipsle 16as added and the mixture was extracted three
times wth 200 nL Et OAc. The.aqueous phase was freed
fromthe organic solvent under reduced pressure and

- QOO T B eaf ot sth o okip bk a b fdnB capondic
ackul{R)-d F(3f4-dtedah|)d<lbenwls)429($ dlmdtlhy{maim:r—pmwﬁdﬁ'r-ﬂéw) 2-0x0-~
|  ethyl}-amide '

FH.C
H,C

: i _N CH
N N N7 T3
;O Y :
N o CH,
N)%O
H .

7 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)-



P

Yield: 67.8 g (94% of theory) 9i)

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi
peri di ne-1- carboxylic 112

acid-[(R)-1-(3, 4-di et hyl - benzyl ) - 2- (4-di et hyl am no- pi
peridin- 1-yl)-2-oxo-ethyl]-amde A mxture of 400 ny

plp@rlgimerﬂn@arpomjl-amog} progianiegridsnsh{39 re (1EQr renaiko-

. ahyc 3- benzodi azepi n- 3-yl) - pi peri di ne-
d@‘%@?t@%ﬁ"ﬁa In Ip%propl oni ¢ acid, 280 nmg (0.87 mmvl)
YiEREU, 0. 160mng @39% oﬁméd[ypt hyl di i sopropyl am ne and 45

gLTHE vva%lzsltlrredfor h at RT, then conbined with

E %MSﬂg (1 H}n A3  di net hyl - pi peridi n-4-yl -am ne and 5
[ £.QR.JY1 Xt ure

vvas d| | ut egggghéeﬁggl ?WM%GQ{CV%HH Eﬁ)(ig', extract ed
with 30 nL of a 15% K2C03 sol uti on and the organic

E hasle s dried. The product fractions were evaporated

Mer‘ reduced pressure, the residue was
triturated with diisopropylether , suction filtered
and dried. Yield: 490 ng (41 % of theory) ESI-Ms:

4-(dreMy-3-BranyiRg, Bdydiasi |4, $4riagsil- 1 -PEMpEGHee -cattaxylic acid-
(GR13g8ethodeed lyneibyipiperidinsulpimprnslyli2 pro

eth }-laﬁh:d‘@ 1- carboxylic
acid-[(R)-1-(3.4-diethyl -benzyl)-2-oxo-2-(4-perhydro-a

zepi n-1-yl-piperidin-1- yl)-ethyl]-amde 107 H3C H3C
Or 7J3J NN 7H _ b
, .C
H,C

| o I/\N
. @\{N\ /O N/\[(

N

A mixture of 400 mg (1.04 mmol) (R)-2-amino-3~(3,4-diethyl-phenyi)-1-[4-(1 -

methyl-piperidin-tl—yl)—piperazin-1 -yl]-propan-1-one, 205 mg (1.25 mmol) CDT,

0.2mL (1.15 rhr‘hol) 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-yi-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 NaHCOs solution
and exhaustively extracted with D.CM. 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)



N LO H Prepared anal ogously to Exanple 9i) from 400
mg (0.81 mol ) (R)-3-(3, 4-
di et hyl - phenyl )-2-{[4-(2-04dd31, 2, 4, 5-tetrahydro-1, 3-be
nzodi azepi n- 3-yl ) -
i peridi ne- 1- gar bonyl ] - am no} - propi oni cacid and 180 ny
E bR@g +H) %eri di n- 4-yl -azepan. Yield: 200 ny

A e R

4-(2-o0xo0-1, 2, 4,

T o i oBidiad St gy Y1) per o ne-1-car

aC| d-{(R)-1-(3, 4-di et hyl - benzyl ) - 2-[ 4- (4- et hyl - per hyd

ro-1, 4-di azepi n-1-yl) -

- Exampplei tB n- 1-yl ] - 2- oxo-ethyl }-anmide } H3C H3C /-\
ONCH3 O NH ~/ 0 NO N~ H Prepared anal ogously
to Exanple 9i) from 400 ng (0:81 nmol) (R)-S-(3, 4-

4-@!2-@5(6%' 4-QHaYs- )Zf-z)zq&uhézéi%r 9XP-gipéridine-1- bR Kid-(FR)E-

3-
(3342 Eétﬁﬁ%eégm)@a{fldd rethyhpinesidind ob- rmpezazzmn d/llehroxaathyl}-

(1.01 nmmol) 1-
arﬂ%fehyl 4- pi peri di n-4- yI [1, 4] di azepan.

H,C
HC

N

H
Yield: (50 % of theory)
CESEMS:  (M+H)® 644 . ‘
‘Re: . 0.29 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 19

4-(2-oxo-1,2-dihydro-imidazof4,5-c]lquinolin-3-yl)-piperidine-1-carboxylic acid-
{(R)- 1 -(3,4-diethyi-benzyl)-2- [4-(1 -methyl-piperidin-4-yl)- plperazln 1-yi]-2-ox0-
ethyl}-amlde




Yield: 12 ng (2 %of theory) ESI-Ms: (MtH)' 672 Rf
0.54 (silica gel, DCM MeCH cyc/ NH3 70: 15:15: 2)

Exanmpl e 12 114
4-(2-o0xo0-1,2,4,5-tetrahydro-1, 3- benzodi azepi n-3-yl)-pi
peri di ne- 1- carboxyllc

acid-[ (R -1-(3, 4-di et hyl - benzylHC2- (1' -nethyl -4, 4" -bip
i peridinyl-1-yl)-2-o0x0- e de H3C H3C N CH3
NHO O NH Prepared anal og to Exanplﬁ 9i) from
400 ng (0.81 mmol) (R)-3-(3,4 N7

di et hyl - phenyl ) - 2-{[ 4- ( 2- oxo-
245tetrahydr013benz [

pi peri di ne- 1- rbony }/\%((Dlp\/oil c acid and 260
mg. (1.02 ;@ bi'pi _peri di nyl.
Yield: 20 heory) 0ESI -MB: (MFH)' 657 Rf
: 0.60 (si /&DCI\/!I\/EO—chc/NI—B 70: 15: 15: 2)

Exanpl e 13

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

peridi ne- 1- carboxyllc

|d {(R) 3 t hyl - benzyl) 2-[4-(8-nethyl -8-aza-

Yigey el of ¥ 543 @@P 1)
ESIMSt azi oyt }532 oxo-et hyl }-am de .109 H3C H3C

Ry 0.20 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

- Example 20

4-(2-oxo0-1 ,2',4,5nte'trahydro-1 3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-2-[4-(4-cyclopropyimethyt-piperazin-1-yl)-piperidin-1-yl]-1-(3,4-
diethyl-benzyl)-2-oxo-ethyi]-amide '

- 20a) tert-butyl 4-(4—cyci_‘opropylmethyl-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-buty! 4-piperazin-1-yl-piperidine-1-
carboxylate dihydrochloride, 0.75 mi (10.0 mmol) cyclopropanecarbaldehyde,
-30 mL EtOH and 20 ml. MeOH and stirred overnight at RT. The reaction |



"CH3 NN ON-HN -~ NkO H Prepared anal ogously
to Exarrple 9i) from 400 ny 081 mol ) (R)-3-(3, 4-
di et hyl - phenyl) 2-{[4-(2-04&2 1, 2, 4, 5-tetrahydro-1, 3-be

nzodi azepi n-3-yl ) -
er dnel-carbnl - am no ropi oni ¢ acid and 320
rrwﬁgr(elvl\f@% ewrja 80\% ]under rea}ucgd p?essure the residue was taken

o @tlrateRiNRHCO) Bobuivh udzdrableabldend LARIERAC. The

c&ﬁme’B orgameiphaseﬂmﬂfe dfied @vesNapS@,, griction filtered, _
DCM Mg c/ NH3 15:15: 2 Ex l. 4
VRO BRGNS rf v?%%yﬁﬁsabae S EBh e by M- y1 ) - i

C@gﬁ@t@aér‘yé(’%wdl et hyl - benzyl ) - 2- oxo- 2- ( 4- pi per azi n-
Yields| - pi p‘eaﬁgu(%%yfm@myl] anide H3C H3C ~NH O P

N~O H 110 A mixture of 500 ng (1.02
Ewﬁ“a (R)(ﬁ} 3234 di et hyl - phenyl ) - 2- { [ 4- ( 2- oxo-
1, 2, 4 5-tetrahydro-1, 3- benzodlazepln 3-yl)-piperidine-

1-car bonyl ] -am no} -
20b) 1-cyclopropylmethyl 4-piperidin-4-yl-piperazine tris-trifluoroacetate

5.0 mL TFA was added dropwise to the solution of 1.36 g (4.20 mmol) tert-
butyl 4-(4-cyclopropylmethyl-piperazin-1-yl)-piperidine-1-carboxylate in 30 mL
DCM while cboling with an ice bath and the reaction mixfure was stirred for 4
h at RT . The solvent was eliminated under reduced pressure, the residue
stirred with diethyl ether, suction filtered and dried. |

Yield: = 1.86 g (78 % of theory)

EI-MS: (M)' 223

20c) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

carboxylic acid [(R)-2-[4-(4-cyclopropylmethyl-piperazin-1 -yl)-pipéridin-1 -yi]-1-
(3,4-diethyi—benzyl_j-z-oxo-ethyl]-amide . _ |
Prepared analogously to Example Si) 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 350 mg (0.62 mmol) 1- .
cyclopropylmethyl-4-piperidin-4-yl-piperazine tris-trifluoroacetate.

Yield: 100 mg (18 % of theory)

ESIMS:  (M+H)* 698

Rs: 0.73 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

Example 21

4-(2-ox0-1,2-dihydro-4H-thieno[3,4-d]pyrimidin-3-yl)-piperidine-1-carboxylic

acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)- p;perazm -1-yl]-2-
OX0- ethyl}-amide




propionic acid, 320 ng (1.09 mmol) TBTU, 0.22 nL (0.97
mmol ) et hyl diisopropylam ne and 45 nL THE was stirred
for 1 h at RT, then conbiAkEd with 310 ng (1.20
nmol ) 1- benzyl - 4- pi peri di n-4-yl -pi perazine and 5 nL
DMF and stirred overnight. The reaction m xture was
diluted by the addition of 30 nL EtQAc, extracted
with 30 nL of a 15% K2CO3 sol ytd on and the organic
phase was dried. The orggp hase was evaporated down
under reduced pressure ahd the/residue purified by
chromat ography on silica gel ' '
product fractions were evapohatg uftder reduced
pressure, the residue regainyng - was di ssol ved
in 20 nL McOH and hydrofenagtediin the autoclave in
the presence of 50 R 50 C and 3 bar
hydr ogen pressure HEELB tHé cdl cul ated vol une of
hydr ogen h edfi taken up. The catal yst was filtered
of f, the solxent i m nated under reduced pressure
and the residueﬁpuﬁ?fied by chromat ography on silica
gel. The product fractions were evaporated down under
reduced pressure, the residue was triturated with

Efﬁ iﬁo éopylether, suction filtered and dried. Yield:

(17 %of theory) ESI-Ms: (MtH)' 644 Rf : 0.50

(silica gel, DCM MeOH cyc/ NH3 70:15:152) Exanple 15 }
4-(2-0x0-1,2,4 5-tetrah¥dro-1h3;benzodiaquin-3- 1)-p

4-@emiodl Aedinydrgr Yo thienef3, 2-dlpyrimidin-3-yl)-piperidine-1-carboxylic

oA GBI A 5 O R i 2R e

ox@ethyl}-amideCN' | L

. HC
H,C

Example 23

~ 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-carboxylic

acid-{(R)-1-(3,4-diethyl-benzyl)-2-oxo-2-(4-pyrrolidin-1 -yl-piperidin-1 -yl}-ethyi]-
amide ' |




CH3 NHN N v O 7N O H Prepared anal ogously to
Exanple 9i) from400 ng (0.81 mml) (R)-3-(3,4-

di et hyl - phenyl) 2-{[4-(2-0¥871, 2, 4,5-tetrahydro-1, 3-be
nzodi azepi n-3-yl ) -

pi peri di ne-1-car bonyl ] - am no} - pr}98| onic acid and 230

my (1.09 nmol) 1-(4-
pi peri di n-4-yl - pi perazin-1 rW) et anone. Yield: 280
my (50 % of theory) ESI-Ms ( 686 Rf : 0.57

(SI lica gel, DCM MeOH cyc/ NH3 7 Exan'pl e 16
4- (2- oxo-1, 2, 4,5-tetrahydro-1, e d| 3-yl)-pi
peri di ne- 1- carboxylic 9 @/ ,
acid-[(R)-1-(3,4-diet *}yﬂﬁ - di met hyI am no- p|
peridin-1-yl)-2-o0xo- } - Em H3C H3C j Ol N"

1 -\ Nh 7 H Prepared

anyﬂ\\e 9i) from 400 ng (0.81 nminol)

"N NNCH3 N' H
anal ogously t
(R -3-(3, 4-
diethyl-pheny /2- T[4 (2-o0xo-1,2, 4, 5-tetrahydro-1,3-be
nzodi azepi n- 3-yl) ,

- Prepared analogously to Example 9i) from 400 mg (0.81 mmol) (R)-3-(3,4-

.diethyl-phenyl )—2'—{[4-(2-bxo-1 .2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

f * piperidine-1-carbonyl}-amino}-propionic acid and 160 mg (0.99 mmol) 4-
- pyrrolidin-1-yl-piperidine.

Yield: 170 mg (33 % of theory)
ESI-MS: (M+H)" 629

Ry : 0.59 (S|!|ca geI DCM/MeOH/cyc/NHs 70 15:15: 2)

- Example 24

4-(5-0x0-4,5,7 8-tetrahydro-2-thia-4, G-diaza-azulen-G-yl)—pIperidine-1~
carboxylic acid-{(R)-1~(3,4- dlethyl-benzyi)—?_ [4 (1 methyl-pipertdtn-4-yl)-
plperazm 1-yl]-2-oxo- ethy[} -amide

H,C

Example 25



s

112 pi peri di ne-1-carbonyl ] -am no}-propionic acid and
130 ng (1.01 mmol ) di net hyl - pi peridin-3-yl -am ne.
Yield: 160 ng (33 % of thedly) ESI-Ms: (MrH)' 603 Rf
: 0.59 (silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2)

Exanpl e 17
4420500k 3435 Eﬂ{aﬁwrortrs'erm[ﬁﬂdﬂbi B-diazepintSylpipipengine-pi pe

e e R T SO Ry T Ve i
ptpata)arpnmpaz)kn-ethyl}—}am?de)xo- et hyl }-am de H3C H3CPCNO
N "yNJ N ~O A mxture of 400 ng (1.04

mml) (R) 2amn03(34d|ethyl phenyl )-1-[4-(1-
met hyl - pi peri di n-4-yl) - pi p_era%}@ 1-yl]-propan-1-one,
205 ng (1.25 mmol ) CDT, J%O (1.15 mmol)

et hyl di i sopropyl am ne an'dI3 O\t /THE was stirred for

h while cooling with an ice ands rr@;dforlh
Ty (l 1 '
24]tr|azol 3

at RT, then conbined with 27

"-one and refluxedfor h The r t|on m xt ure was
evapor at ed down un sure, t he residue
was conbi ned wi th s turate’di solution and
exhaustively géxtr ct wi th The conbi ned organic

5- phenyl - 2- pi peri di n- 4- y -2, ‘-dl

phases wer & \\rle evaporated down under reduced

pressure a reQi due was purified by

chr omat.ogr aphy silica gel. The product fractions -

wer e evaporated down under reduced pressure, the :

residue was triturated with diisopropyl ether, suction
Example8y and dried. Yield: 180 ng (27 % of theory)

 4-(2-0x0-1,2,4 S-teuahydro-thieno[z 3-d]-1,3-diazepin-3-yl)-piperidine-1-

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

H,C

Examg'le 27

4-(2-oxo-1,4-dihydro-2H-thieno[2,3-d]pyrimidin-3-y1)-piperidine-1-carboxylic

- acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-piperazi n-1-yl}-2-

oxo-ethyl}-amide




113 ESI-Ms: (MrH)' 657 Rf @ 0.37 (silica gel,

DCM MeOH/ cyc/ NH3 70: 15: 15: 21 The foll owi ng were

obt ai ned accordi ngl : Exampl%e 18

4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
car boxylic acid-{(R)-1-

(3, 4-diethyl-benzyl)-2-[4- (1 ﬁ‘é?hyl pi peridin-4-yl)-pi
perazi n-1-yl]-2-oxo-et hyf*:} m ge H3C H3C ~Jf N~CH3
o] ~-N v N~MH/N No NL Yield (50,90 of
theory) ESI - V5. (MHH)' 644 (NTlé’a

gel ,' DCM MeOH cyc/ NH3 70: 15: ¥5: e 19

4(2 0xo0- 1, 2-di hydro-im azcr[4 c]Nui ol i n-3-yl) - pi pe

ri di ne-1-carboxylic dE\ :
{(R)-1-(3, 4-di eth’;ﬂ(@zwﬂ/ﬁﬁ (1- et hyl - pi peri din-4

-yl) - pi per > 2 0X0- ephyl} am de 114 H3C H3C
NICH3 O r A _ ‘
ST N o
H
Exampie 28

4-(2-0)(6-1 2,4 5-tetrahydfo-1 3-benzodiazepin-3—yl)-.pipéfidiné- 1-carboxylic
acid-{(R)-1-(3,4- -diethyl-benzyl)-2{4-(4-ethyl-piperazin- 1-y|) piperidin- 1-yl}-2~
0X0- ethyl}-amtde

Prepared analogously to Example 9i) from 400 mg (0.81 mmoal) (R)-3-(3,4-

- diethyl-phenyl)-2-{[4-(2-0x0-1,2,4,5- tetrahydro~1 3-benzod:azep|n-3-yl}—

plpeﬂdlne-1 -carbonyl]-amino}-propionic acid and 550 mg (1.02 mmol) 1-ethyl-
4-piperidin-4-yl-piperazine-tris-trifluoroacetate. |

Yield: 250 mg (46 % of theory)
ESI-MS:  (M+H)* 672 |
Rr: 0.59 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

- Example 29



NN HNW O NO N-k O HYield: (45 %of theory)

ESI-Ms: (M+H)' 681 Rf : 0.20 (silica gel,

DCM MeOH/ cyc/ NH3 70: 15: 15: 3%9 Exanpl e 20

4 (2 oxo-1, 2 4 5 tetrahydro 1, 3- benzodi azepi h- 3-yl ) - pi
I he-1-

4@(%10&%1( o Flthtzﬁ'wrwa benzasiazapinmdty hpiperidinent -cathoxylig
2GRIRET ey Befan 214t-sopment ripgcazing s Ay

2-qu®ethy}}amain 20a) tert- butyl

4- (4-cyclopropyl net hyl - pi perazin-1-yl)-piperidine-
1-carboxylate 1.26 g (20.0 mml) sodi um

cyanobor ohydri de was added bqt,ghvm se at RT to a
stirred m xture of 171@0 .0 ymol ) tert-butyl

4- pi perazi n-1-yl - pi peri di‘ne-{-_/car boxyl at &H,

di hydrochloride, 0.75 nL (1 DI ) .

cycl opr opanecar bal dehyde, Et()(/a\jh 26HaL MeOH
-and stirred overnight at, RT, Th Btien 115 mxture
was evaporated down und reduq\'ed ressure, the

resi due vvastakenOﬁ'
o ~ ol
Y

- 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 210 mg (0.99 mmol) 1-
isopropyl-4-piperidin-4-yl-piperazine.

Yield: 80 mg (14 % of theory)
- ESI-MS:  (M+H)" 686

Re: 0.59 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

" Example 30

4-(2-ox0-1 ,2,4,5-tetréhydro-.1 .3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-f[(R)-2-1,4"-bipiperidinyl-1 “yl-1 ~-(3,4-diethyl-benzyl)-2-oxo-ethyl]-amide




up in saturated NaHCO3 sol ution and extracted
erschopfend with Et OAc. The conbi ned organi ¢ phases
were dried over Na2SO4, suckton filtered, evaporated
down under reduced pressure and purified by colum
chromat ogr aphy over silica gel. Yield: 1.36g (84 % of
theory) El-Ms: 323 20Db)

(M*
PRI el AR RRE SR B Bl Bt int b @ a BB 3 .45
dlelfwlwleuyli)mqab{(.’lz-bxaﬁl B, 4(5!-téttbhyn!vd>)£ ,3- benzodialieﬁén 3-yl?—

C 0 nmet erazj eridine-1-ca
BAPERTEoT AN sdRITF ek 60 ik BI-h o) bat
{1acf'fb||§BSn<Hrﬁ tion mxture was stirred for 4 h at RT .

sol vent was elimnated under reduced pressure, the

: Yle@tl due 230 medddotdf tiéayhyl et her, suction filtered

E%W}@” ed%ﬁ'.[f"g%l 86 g (78 % of theory) El - M5:
223
Ré- (2- ox0-(@.58.(4iliéa bel, mmn\ﬂ@owé’ycbﬁngom agag7y 3-yl) - pi

peridi ne-1- carboxylic acid

[ (R)-2-[4-(4-cycl opropyl et hyl - pi perazi n-1-yl)-pi perid
Etdls I'eyé‘ﬂ"' (3,4-d iethyl-benzyl)-2-o0xo-ethyl]-amde
= anal ogously to Exanple 9i) from400 ng (0.81

mml) (R) 3- (3 4-

?éz phenyl ) - 2- {[|4 (2-ox0-1, 2,4, 5-tetrahydro-1, 3-be
4- -gﬁ?gz%f},%tcgmyyico 3-benzodiazepin-3-yi)-piperidine-1-carboxylic

%P@'ﬂ@ et LTI NG e%.@@é4.e5,rﬂﬁh.w.caﬁér%zﬁﬂ?_yﬁ?e%ml |

~angigel opr opyl net hyl - 4- pi peri di n-4-yl - pi perazi ne

tris-trifluoroacetate Yield: 100 ny (18 % of theory)
ESI-M5: (MHH)' 698 Rf : 0.73 (S|I|ca gel

DCM MeOH/ cyc/ NH3 . 7Q+c15 15:2) Exanple 21

4- (2-oxo-1, 2- qig ; ro AH- t hi eno[3 4-d] pyrimdin-3-yl)-p

i peri di ne- 1- caf boxy
acid-{(R-1-(3,4-d
di n-4-yl) - pi perazi

yl - I')-2-[4-(1- et hyl - pi peri
yI] xo- et hyl }-am de _

Prepared analogouély. to Example 9i) from 400 mg (0.81 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 170 mg (1.04 mmol) 1-
pyridin-4-yl-piperazine. |
Yield: 150 mg (29 % of theory)

ESI-MS: (M+H)* 638

Rf: 0.56 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 32



116 H3 H3C -~ NCH3 ON'I ONHN S N-""OH Exanple

22

4- (2-0xo0-1, 4-di hydro- 2Ht hildho{ 3, 2-d] pyrim din-3-yl )-p

I peridine-1-carboxylic

acid-{(R -1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl -piperi
4-{2-oxa=1,2 4. pigetrwdror! B-Denzadiazepin-griflyy pipetdingel -satboxy BT

QU T80 12 4 e tvEoofbe b2 G ARG BT IRERHE A pyncipyr-

19bFetayipamidear boxyl i c

-1-yl-piperidin-1-yl)-ethyl]- am de 117

H,C
H,C
_
1 )
‘N
vy
N _
N/go
H

Prepared analogdusly to Example 9i) from 400 mg (0.81 mmol) (R)-S-(3,4-
diethyl-phenyl)-2-{{4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-
piperidine% -carbonyl]-amino}-propionic acid and 170 mg (1.04 mmol}

- 1,2,3,4,5,6-hexahydro-[4,4'|bipyridiny.

Yield: 280 mg (54 % of theory)
ESIMS:  (M+H)" 637
Rt 0.62 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 33

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-pi pen‘dihe-1 Qcarboxylic
acid-{(R)-1-(3,4-diethyl-benzyl)-2-(4,4-difluoro-1,4'-bipiperidinyl-1'-yl)-2-oxo-
ethyl]-amide '




H3 C H3C NO O4kNNg N v O -(N)1._OH Prepared
anal ogously to Exanple 9i) from 400 ng (0.81 mmol)

(R -3-(3, 4- 123

di et hyl - phenyl )-2-{[ 4- (2-o0x0-1, 2,4, 5-tetrahydro-1, 3-be
nzodi azepi n- 3-yl ) -

pi peri di ne- 1- car bonyl ] - ami no} - pEpi oni ¢ acid and 160
my (0.99 nmol) 4- pyrroliN=—4-yl/-piperidine. Yield:
170 ng (33 % of theory) ESI-MEN\(MH 628 Rf : 0.59
(silica gel, DCM MeOH cyc/ NH3 5: 15¢2)—Exanpl e 24
4- (5-o0xo0-4,5,7,8-tetrahydro- 2 -4, 6¢ di aza-azul en- 6-

yl ) - pi peridi ne-1- carboxy¥ic
acid-{(R)-1-(3, 4-di et = nzy%n)/N - (1- net hyl - pi peri
di n-4-yl)- piperazinf1-yl -,-ooo-ethyl}-arri de H3C H3C

N
]
,CH3 200 ON N N
N/go
H

33a) 1-benzyl-4,4-difluoro-{1,4bipiperidinyl

Under a nitrogen atmosphere a mixture of 6.8 g (25.0 mmol) 1"-benzyl-
[1,4'bipiperidinyl-4-one and 60 mL DCM was combined with stirring at RT
with a solution of 7.8 mL {(42.4 mmol) [bis-(2-methoxyethyl)—amino]—sulphuf—
triflucride 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)* 295 |
Re: 0.50 (silica gel, DCM/MeOH/NHs 90:10:1)

33b) 4,4-diﬂu0ro-[1,4‘]bipiperidinyi
A solution of 2.8 g (9.5 mmol) 1'-benzyl-4,4-difluoro-[1,4]bipiperidinyl 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 diisopropytether, suction filtered and dried.

Yield: 0.56 g (29 % of theory)

ESI-MS: (M+H)* 204

Re: 0.10 (silica gel, DCM/MeOH/NH; 90:10:1) |



E xanple 25 118

4-(2-o0x0-1,2,4,5-tetrahydro-thieno[ 3, 2-d] -1, 3-di azepi n

-3-yl)-piperidine-I - carba¥ylic

acid-{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(1-nethyl - pi peri

din 4-yl)- piperazin-1-yl]-2-oxo-ethyl}-amde H3 H3C
,N" NCH3 NJ NHNO -~OH Exarrple26

33%( %I"@x'ﬁx%aé 452ty ARV A anboalepin?a Sy dipdidindcP!
acl ‘%aﬁ‘&w'éaﬁfﬂr[‘éﬂw ol icaeankylf oL it Ll per |

2- 0X0- et hyI }-am de

di n-4-yl)- era2|n- %Wﬂ
~ @ip#pwldm MI)=2 oyo-ethyl-pmdey N O N-O S H

‘Prepared analogously to Example 9i) from 400 mg (0.81 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 200 mg (0.98 mmol) 4,4-

. difluoro-[1,4']bipiperidinyl.

Yield: 270 mg (49 % of theory)
ESI-MS: (M+H)* 679
Re: 0.65 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 34

4~(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-1-(3,4- dlethy!-benzyl) 2-(4-morpholin-4-yl-piperidin- 1-y|) -2-0X0-
ethyl]-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-tetrahydro-1,3-benzodiazepin-3-yl)-

: piperidine—1-carbonyl]-ami_no}-propionic acid and 170 mg (1.00 mmol) 4-

piperidin-4-yl-morpholine.
Yield: 330 mg (63 % of theory)

ESIMS:  (M+H)" 645

Rf: 0.62 (silica gel, DCM/MeQOH/cyc/NHs 70:15:15:2)



Exanpl e 27

4- (2-oxo-1, 4-di hydro-2Hthieno[ 2, 3-d] pyrimdin-3-yi)-p

i peridine-1-carboxylic 125

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}-amde 119 H3C
Thefollowinaomere ehtained pccardingly:o N O S| NJO H

Exanpl e 28

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

plgdi3te- 1- car boxyl i c

acid-{(R)-1-(3,4-diethyl -benzyl)-2-[4-(4-ethyl -pi peraz

in-1-yl)-piperid in-1-yl]-2- oxo-ethyl}-am de H3C H3C
4-%%1% ,2,4,'3-@trahy&rc’5'1 ,3'—5\55’2'09iaz\ebm-g-fd-pipeddine-1 -carboxylic

. acid {(R)-1-(3,4-diethyl-benzyl)-2-{4-(1-ethyl-piperidin-4-yl)-piperazin-1-yl}-2-

N/j]/
CQLO

Yield: 7 % of theory
ESI-MS:  (M+H)" 672
Rs: 0.60 (silica gef, DCM/MeOH/cyc/NHs 70:15:15:2)

Examgle' 36
- 4~(2-0x0-1 ,2,4,5-tetrahyd ro-1 ,3-behzodiazepin-S-yI)-piperidine-1'-carboxylic

acid [(R)-2-(4-diethylaminomethyl-piperidin-1-yl)-1-(3,4-diethyl-benzyl)-2-oxo-
ethyll-amide




Prepared anal ogously to Exanple 9i) from 400 ng (0.81
mol ) (R)-3-(3, 4-

di et hyl - phenyl )-2-{[4-(2-0x8%1, 2, 4, 5-tetrahydro- 1, 3-be
nzodi azepi n- 3-yl ) -

pi peri di ne-1-car bonyl ] -am no}-propionic acid and 550
mg (1.02 mmol ) 1-ethyl- 4-pi 3
peri di n-4-yl - pi perazi ne-t ris8=t\yi f fuor oacet ate. Yi el d:
250 nmg (46 % of theory) ESI-NM5 MtH) ' 672 R1: 0.59
(silica gel, DCM MeOH cyc/ NH3 15:15:2) Exanple 29
120 A~
4-(2-0x0-1, 2,4,5-tetrahydrip- 1:3- benzddi a¥epin- 3-yl) - pi
peri di ne- 1- car boxylic N AN

aci d- {(R) - 1- (3, 4- di etfhyl " bedzy!l - 2-T 4- (4-i"sopr opyl -pip
erazin-1-yl) - pi péemp@dmt-yl]- 2¥oxo-ethyl}-am de H3C
H3C CH3 -~ NeKB aN N[ \H /Y No C NOH

Pr epar ed @ gy @ o Exanple 9i) from 400 ng (0.81
mol ) (R)-3-E4-

di et hyl - phenyl ) -2-{[ 4- (2-oxo0-1, 2, 4, 5-tetrahydro-1, 3-be
nzodi azepi n- 3-yl) - ,
Yielder i di nt5 % epgneeny! ] - am no} - propi oni caci d and 210 nyg
0.99 mmol ) 1- isopropyl-4-piperidin-4-yl-piperazine.
ES-MY: sdMAH) 68456 of theory) ESI-MS: (MeH)' 686 RL:

R 59 (ST 88 (8fita GHTBRMEOKALYRI] %o P5:18:)

&

- Example 37

4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiézepin-3-y!)-pipéridine-1 -carboxylic
acid {{R)~1-(3,4-diethyl-benzyl)-2-[4-(1-methyi-piperidin-4-yl}-[ 1,4]diazepan-1-

yI]-2-oxo-ethyI}¥amide

Yield: - 59 % of theory

CESI-MS:  (M+H)* 672

R : 0.45 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 387



Exanpl e 30
4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- car boxylic 127
acid [(R-2-1,4"-bipiperidinyl-I"-yl-1-(3, 4-diethyl -be
zyl ) - 2- oxo- eth yl]-amde HC HC-O O~ NJI ~N* HN N
4- ﬂﬁ x0-143, ‘Lﬁite"@h ¥qrar bd-hengrdigaapiny3-yb-tiperidine: 1 srarbeatien

acif QR Gk m?}‘ff"igb([%’@ éﬂ*y&pfega%'%t o711k
oxnzaﬁylpaaM@ -yl)-

ng (1.01 mml) 11, 4 ]b| pi perldl nyl. Yield: 230 ng (44
%a of theory) ESI-Ms: (MH)' ﬁz@ Rf : 0.59 (silica
gel , DCM MeOH/ cyc/ NH3 70: 15:. 15! Exanpl e 31
4-(2-oxo0-1, 2, 4,5-tetrahydrbo- 1,3 enzodi azepi n- 3-yl ) - pi
peri di ne- 1- car boxylic
acid-[(R)-1-(3, 4-di et hyl - benz
n-4-yl - pi perazin-1-yl) - etgyl]

HO 7NO /-~ N~OH
N/\”—Ni}:\l —
@@

Yield: 33 % of theory
ESIMS:  (M+H)" 630
Re: 0.53 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

2- 0X0- 2- (4-pyri di
am de H3C H3C /-\ ioc

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)-2-0x0-2-(3-piperidin-1-yl-azetidin-1 -YI)fethyI]-
amide o

H,C
H,C

Yield: 42 % of theory
CESIMS:  (M+H)* 630



Prepared anal ogously to Exanple 9i) from 400 ng (0.81

mol ) (R)-3-(3, 4-

di et hyl - phenyl )-2-{[4-(2-oX& 1, 2, 4, 5-t et rahydro-1, 3-be

nzodi azepi n- 3-yl ) -

pi peri di ne-1-carbonyl ] -am no}-propionic acid and 170
Rig (1. 04 5@ K§ilica g@lyDQMﬁMeQéllcypﬂ‘ﬁé:r dB1Hdd2Yi el d: 150

ng (29 % of theory) ESI-Ms: (MtH)' 638 Rf : 0.56

(silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2) © Exanple 32

E%ﬁ%@e40 :
-(2-o0xo0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peri di ne- 1- car boxylic

L A P R S et e
. addBTRN1-@,NdBthpHdNzy )2 -bko-Rr (@payretidima ybgaetidip- t-gi)-ethyl]-

Eﬁarrple 9i) from400 ng (0.81 mmol) (R -3-(3,4-
argidet hyl - phenyl ) - 2- ([ 4- (2- oxo- 1, 2, 4, 5-t et rahydr o- 1, 3- be

IILUdI dZTpPr 11= O'yi )'

pi peri di ne- 1-car bonyl ] -am no}-propionic acid and 170
ng (1.04 nmol) ,
1, 2, 3,4,5, 6- hexahydro-[ 4, 4'H,61 idinyl. Yield: 280
ng (54 % of theory) ESI-MS:. (MR 637 Rf : 0.62
(silica gel, DCM MeOH cyc/ NH3 ». 15:2) Exanple 33

Yield: © 49 % of theory
ESEMS: . (M+H)" 601 |
Ry : 0.70 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Examgle 41

4-(2-0x‘0-1 2,4,5-tetrahydro-1 ,3-bénzodiazepin—3—-yl)-pi'peridiné-i -carboxylic
acid [(R)-2-(3-diethylamino-azetidin-1-y1)-1 ~(3,4—diethyi—beh_zyl )-2-oxo-ethyl]-

amide




Yi

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peri di ne- 1-carboxylic
acid-[(R)-1-(3, 4-di et hyl -b&3zyl)-2-(4,4-difluoro-1,4'-
bi pi peridinyl-I"-yl)-2-oxo- ethyl]-amde 123 H3C H3C
F (-~F ONa NHO ~/ O NOH 33a)

1' -benzyl -4, 4-di fl uoro-[1, 4' ] bi glperi di nyl Under a

ni trogen atnosphere a m xt ke af 6/8 g (25.0 nmol)
1'-benzyl - [1, 4" ]bipiperidinyl-#gne and 60 nL DCM was
combined with stirring at RT W a solution of 7.8
m. (42.4 mmol ) [bis-(2-methoxyetnyl)-am no]-sul phur
trifluoride in 40 nL DCM afld t hen with 0.3 niL Et OH

The reaction m xture | Lied rnyght, a further
15.6 ni [bis-(2- net hokyet y|§f/§ﬁi‘ stkphur
trifluoride and 076y OH wer € added and the mi xture
was stirred f 24 ). The reaction m xture was then
conmbi ned wit at@d NaHCO3 sol ution, exhaustively
extracted wt dried and freed fromthe organic

| vent nder .r edyced pressure. The residue was
%g'ri fi edzgﬁ(ﬂw&?‘?&yogr aphy on silica gel. Yield: 2.8

ES-MSS % @it+Hiee0y) . ESI-Ms: (MrH)' 295

RfZ

0.79 (silica gel, DCM/MeGH/cyc/NH; 70:15:15:2)

Example 42

4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-carboxylic
acid ((R)-1-(3,4-diethyl-benzyl)-2-oxo0-2-{4-[4-(2,2 2-triflucro-acetyl)-phenyl}-

~ piperazin-1-yi}-ethyl)-amide.

H.C
H.C
Q =
JJ\ : N\ O
N N/j'—N N
N/O BRI CF,

Ko

'e

Yield: 78 % of theory
ESI-MS:  (M+H)* 733

' Rf!

0.20 (silica gel, EtOAc)

Example 43



Rf 0.50 (silica gel, DCM MeOH/ NH3 90:10:1) 33b)
4,4-difluoro-[1,4"]bipiperidinyl A solution of 2.8 g
(9.5 mmol ) 1" -benzyl -4, 4-di #i%oro-[ 1, 4' ] bi pi peri di nyl
in 300 nL I\/le()—| was hydrogenated in the presence of
2,9 Pd/ C (10% at 50 C and 50 psi hydrogen
4p&2e@>scarﬁe’2 4ottetraRdradtiBthenzodiazgpine y&r@p@.ﬂdjme-ﬂ -earpexylic

n
i 8 el B 2 A B BE P Ly
ansideevapor at ed down under reduced pressure. The
filtered and dried. Yield: 0.56 g (29 % of theory)
ESI-Ms: (MtH)' 204 Rf 0.10 (S|I|,_1:@ gel, DCM MeOH NH3
90:10:1) 124 33c)
4-(2-o0xo0-1, 2, 4, 5- tetrahydro 1 benzodi azepi n-3-yl)-p
peridi ne-1 carboxylic
acid-[ (R)-1-(3, 4-di et hyl - benzyl - (4, 4fdi fifuoro- 1, 4' -
bi pi peridinyl-1'"-yl)-2-o0x0-e d}fa repar ed
anal ogously to Exanpl e 9|lﬂ\ron14 ngy (0.81 mmol)
(R -3-(3, 4-
di et hyl - phenyl )- 2-
nzodi azepi n- 3-yl) -
pi peridi ne-1, boqigb am no}-propionic acid and 200
mg (0.98 Mo dirfl uoro-[1, 4 ]blplperldlnyl
Yield: 270 ngy '49-/6of theory) ESI-Ms: (MtH)' 679 Rf
- 0.65 (S|I|ca gel, DCM MeOH/ cyc/ NH3 70: 15: 15: 2)

Pne[?qeaﬁ@a!pgguﬁlﬁﬂt@tm?dlﬁdffP"B5B@mﬂl a2 spmeal) $R) 5 Bef-

RENHPRDZ IO 2 St R R
pipeeiding- trcarpdnyt2mino}-peipiyit aid sied ABEmGBIC20 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)

[ 44 (2- oon1 4,5-tetrahydro-1, 3-be -
N : .

_ Exafngle 44

4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)¥pi peridine-1 -'carboxylic
acid [(R)-1-(3-aminomethyl-benzylcarbamoyl)-2-(3,4-diethyl-phenyl)-ethyl]-
amide




Nv JD) ONHN N N LO H Prepared anal ogously to
Exanple 9i) from400 ng (0.81 nmol) (R)-3-(3, 4-

di et hyl - phenyl )-2-{[4- (2-0X8L 1, 2, 4, 5-tetrahydro- 1, 3- be
nzodi azepi n- 3-yl ) -

pi peri di ne-1-carbonyl ] -am no}-propionic acid and 170
mg (1.00 mmol ) 4- piperidi n-4-y3F nor phol i ne. Yiel d:
330 nmg (63 % of theory) HESI\VE: (MtH)' 645 Rf 0. 62
(silica gel, DCM MeCH cyc/ NH37/7®; 15:15:2) 125 The
foll owm ng were obtained acco I y: Exanple 35
4-(2-0x0-1, 2,4, 5-tetrahydro- 1/3-benzaqadi azepi n-3-yl ) - pi
peri di ne- 1- car boxylic d : g
{(R)-1-(3, 4-di ethyl - W -pHperi di n- 4-
yl)-pi perazin-1-yl]42- pxoHethyl}-amde H3C H3C N O

N NHN 70 N N . 7 % of theory
¢ ;;FN/}%O ,
. H .

A mixture of 500 mg {1.02 mmol}) (R)-S-(3,4-diethyl-phenyi)-?-{[4-(2-ox0-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidine-1-carbonyl]-amino}-
propionic acid, 350 mg (1.08 mmol) TBTU, 0.5 mL (2.8 mmol) o
-ethy!diis.opropylamine and 45 mL THF was stirred for 1 h at RT, then
combined with 290 mg (1.23 mmol) terf-butyl (3-aminomethyl-benzyl}-
carbamin_até and 5 mL DMF and stirred _overriight. The reéction mixture was
diluted by the addition of 30 mL EtOAc land extracted with 30 mbL. 15% K2COs
solution. The organic phase was dried, evaporated down.under reduced

pressure and the residue puriﬁéd by chfomatography on silica gel. The:
intermediate product fractions were evéporated down, the.fesidue 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%
K2COj3 solution, the organic phase was separated off, dried and evaporated
down under reduced pressure'. The residue rémaining 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 ‘

Re: 0.55 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)



ESI-MS: (MFH)' 672 Rf 0.60 (silica gel,
DCM MeOH/ cyc/ NH3 70: 15: 15:2) Exanple 36
4-(2-0x0-1,2,4,5-tetrahydrd3l, 3- benzodi azepi n-3-yl) - pi
peri di ne-1-carboxylic acid
%( R) - 2- (4- di et hyl am nonet hyl - pi peri.di n-1-yl)-1-(3, 4-di
The follow g, gempoigds. wereprepasad analogo wsly: H3C NAHN
v iol NLOH Yield: 15 %of theory ESI-Ms: (MH)'
645 Rf : 0.60 (silica gel, DCM MeOH cyc/ NH3
EXfmpe 4%: 2) Exanple 37 4-(2-o0xo0-1, 2, 4,5-tetrahydro-1,
3-benzodi azepi n- 3-yl ) - pi peri di ne-1-carboxylic acid
{(R)-1-(3, 4-di et hyl -benzyl )-2-[4-(1-met hyl - pi peridin-4

4%@!{)0)@“%%%@{_{{?3%@%“'—*ﬁ—%ﬂ\i@%@b‘!ﬁ%@}-ﬁp@%ﬁ%ﬁ@&boﬁ?ﬁc

. acid [(R)-1-(5-amino-pentylcarbamoyl)-2-(3,4-diethyl-phenyl)-ethyl}-amide

H,C
H,C

o]

o
Nj;o |

Yield: 48 % of theory
ESI-MS: (M+H)* 577
Rev 0.33 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)



H Yield: 59 %of theory ESI-Ms: (MtH)" 672 Rf 0.45
(silica gel, DCM MeOH cyc/ NH3 70: 15:15:2) Exanple 38
127 133
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
eddi ne-1 -carboxylic acid
The Pyllawing gompeungds-may he prepared anakgauslypi per azi n- 1
-yl)-azetidin-1-yl]-2- oxo-ethyl}-amde | H3C H3C O
~N~ N~HO0 O HYield: 33 %of theory ESI-M: (MH'
Exaplef46 0.53 (silica gel, DCM MeOH cyc/ NH3
70:15:15:2) Exanple 39
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

402 DBLNE 4.5 SARRONIG-1 B-b8fdbiazepin.ayy pipsridinertzcarbpxylic

: aad-(RpHl F(4 arginp-mitylg bibansoyil x2-(BjaQietHyEpRenyil)-bthyl] Emitle

NV
H,C
H,C
. 0 H
~ o)
- N~ T~
s
. H
Example 47

4-(2-oxo-1,2,4,5-tetrahydro-1 ,3-benzodiazebin-S'—yi)-piperidine-1 -carboxylic

- acid- [(R)-2-(3,4-diethyl-phenyl)-1 -(5-methylamino-pentyicarbamoyt}-ethyli]-

"~ amide

Example 48'



O/-~7N- O HYield: 42 %of theory ESI-M: (MH)'
630 128 Rf: 0.70 (silica gel, DCM MeOH cyc/ NH3
70:15:15:2) Exanple 40 4- (2 oxo-1, 2, 4, 5-tetrahydro-1;
3- benzodi azepi n- 3-yl ) - pi peri di ne-1-carboxylic acid
[(R -1-(3,4-diethyl-benzyl)-2-o0xo0-2-(3-pyrrolidin-1-yl
4-(2pE0i1d2 4, &t@ttahydtdwlii]-bermddmhzelﬂ%@a yil-)aﬁméhdlanokyllcO

N Y| el 49 % aof ESI ( M
s T el Preneob iReridiy | g G 6. B
teﬁéﬁ thaphthalen-2-yimethyl)-ethyl}-amide
gﬂifgxoa‘bln 2,4, 5-tetr 3derg] - benzodi azepi n- 3-yl ) - pi
perldlne l-carboxylic acid
[(R -2-(3-di ethyl am no-azetidin-1-yl)-1-(3,4-diethyl-b
enzyl)-2-oxo-ethyl]- am de 12 C

o
leassd

A,

48a) monoethyl 2-acetylamino-2-(5,6,7,8-tetrahydro-naphthalen-2-yimethyl)-
malonate
19 mL 6 M NaOH (114 mmol) were addc_éd dropwise fo a stirred solution of
38.5 g (106.5 mmol} diethyl 2-acetylamino-2-(5,6,7,8-tetrahydro-naphthalen-2-
~ yimethyl}-maionate in 250 mL EtOH. The reaction mixture was stirred
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:  30.1g(85 % of theory)
ESI-MS:.  (M+H)* 334 |
R: 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-yimethyl)-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.

CYield:  22.1 g (87 % of theory)

‘ESI-MS: (M+H)" 290

R 0.40 (snhca gel, DCM/MeOH/cyc/NH3 70:15:15:2)



et

HBCOHO O 11-O0 N H Yield: 29 %of theory
ESI-M5: (M+H)' 603 Rf : 0.79 (silica gel,

DCM MeOH cyc/ NH3 70: 15: 15: 435 Exanple 42

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1-carboxylic acid

((R-1-(3,4-di ethyl -benzyl)-2-0x0-2-{4-[4-(2,2,2-trifl

rQs ) = ] = pi in-1- - - agi de H3C
4 RGBT i@
ESI -pvBpioadted) ' 733 Rf : 0.20 (silica gel, EtOAc)
Exanpl e 43 130 :
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

20PR1L! AlcBBisd 21398 Y Nbbozymes A/S; DK 2880 Bagsvaerd) were added

. to a solution of 28.3 g (159 mmol) disodium hydrogen phosphate dihydrate in

500 mL water at a temperature of 37 °C and by the addition of sodium
dihydrogen phosphate the pH was adjusted to 7.5. Then 22.0 g (76.0'mmol)
ethyl 2-acetylamino-3-(5,6,7,8-tetréhydro-naphthaIen-2—yi)—propionate
dissolved in 130 mL acetone was added dropwise at 37 °C with stirring. The
pH value of the reaction mixture was kept in the range frompH 7.4 topH 7.6
by the addition of 1 M NaOH. After the addition had ended the mixture was
stirred for 3 h at 37 °C and overnight at RT. The reaction mixture was |
extracted three times with tert-butylm'ethylether, the combined organic
extracts were washed with 15% K,COs; solution, dried and evaporated down

under reduced pressure.

Yield: 10.3 g (47 % of theory) -
ESI-MS:  (M+H)" 290
Re: ~ 0.75 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

eevalue:  99.8 % [HPLC (Chiralpak AD, 10 pm, 4,6 x 250 mm; eluant; n-
hexane / EtOH 90:10)]

48d) (R)-2-amino-3-(5,8,7,8-tetrahydro-naphthalen-2-yl)-propionic acid
A mixture of 10.0 g (34.6 mmol) ethyl (R)-2-acetylamino-3-(5,8,7,8-tetrahydro-

naphthalen-2-yi)—propionate and 120 mL 6 M HCl 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)

ESFMS: - (M+H)" 220
Rs: 0.10 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

48e) ethyl (R)-2-amino-3-(5,6,7,8-tetrahydro-naphthalen-2-yl)-propionate
A mixture of 3.7 g (14.5 mmol) (R)-2-amino-3-(5,8,7,8-tetrahydre-naphthalen-
2-yl}-propionic acid and 150 mL EtOH was combined with 50 mL ethanolic



L
i

acid
[(R -1-(3, 4-di et hyl -benzyl) - 2-o0xo0-2-(4-pi peridin-4-yl -
pi perazin-1-yl)-ethyl]- ami@ H3c H3c / \ NH ON
NHN N' v O N O SH Prepared anal ogously to Exanple
14) from 500 ng (1.02 mol) (R)-3-(3i4-

HEil withatirgyre ni1e reaclion miguosxwas stirréd Sort 2ty avsairated, wre

e RaFRLPictatld 20 the s e ieprR nuRY. e orggc

sosl‘gt:édw%@ wasted Wit 15%Ke®) seiuber |, dried and evaporated down
pi perazine-tris-trifl uoroacetate Yield: 160

UW"("@@“%Q}P"Q&%@ .y) ESI-MS: (MrH)' 644 “Rr 0. 36
lica M/ ﬁ / NH3 70:15:15:2) Exanple 44
%&22 (0)4 og§ 2g tetra %ro-l, 3- benzodi azepi n- 3-yl) - pi

. EBEMSIi ne-(Med)" kﬁn@/l ic acid

Roneny1 ) - & B HeghelociiivBodify foffasiziue” N i
N

48f) ethyl (R)-2-{[4-(2-0x0-1,2,4,5-tetrahydro-1,3- benzodiazepin-3-yl)-
piperidine-1-carbonyl]-amino}-3-(5,6,7,8- tetrahydro-naphtha{en-Z-yl)
propionate

A mixture of 20 mL THF, 1 65 g (6.7 mmol) ethyl (R)—Z-am:no-S (5,6 7,8

tetrahydro-naphthalen-2-yf)- prc_)pionate and 1.25 g (7.6 mmol) CDT was
stirred for 1 h in the ice bath and for 1 h at RT. Then 1.70 g (6.9 mmol) 3-
piperidin-4-yi-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% K2COs solution , the
precipitate was suction filtered and dried. |
Yield: 349 (98' % of theory)

ESEMS:  (M+H)* 519

 Ry: 0.47 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

48q) (R)-2-{[4-(2-oxo-1 ,2,4,5-tetrahydro-1 .3-benzodiazepin-3-yl)-piperidine- . -
1 fcafbonyl]—amino}-3-(5,6,7,8-tetrahydro-naphthalen-2—yi )-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-benzod iazepin-3-yl)-piperidine-1-carbonylj-amirio}-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 watér and stirred overnight.
The reaction mixture was evaporated down under reduced pressure, the
residue was taken up in water and acidified by the addition of 1 M HC). The
precipitate was suction filtered and dried.

Yield: 2.9 g (90 % of theory)

ES-MS:  (M+H)" 491



NLO HA mxture of 500 ng (1.02 mol)
(R)-3-(3, 4-di et hyl -phenyl)-2-{[ 4-(2- oxo-
1,2,4,5-tetrahydro-1, 3- bent¥di azepi n- 3-yl ) - pi peri di ne-

1- carbonyl ]-am no}- propionic acid, 350 ng (1.09 nmol)
TBTU, 0.5 nL (2.8 mmol ) et hyl diisopropyl am ne and 45
Ritl THE wdk4&(silicaege!f BEM/MeQit/ogRF/NHNEA: 15 60R) ned with
290 ng (1.23 mmol) tent-butyl (3-am nonethyl-benzyl)-
carbam nate and 5 nL DMF and stirred overnight. The

48hgadt-{208xdtH Xt 4 5ererBlydréld, Bl BMatzB n@tglt dihe30 N
SIE?OACQ and extracteed 3\’NIth 30 rrE : EZCO )ﬂsig&lljtl%n

The Carlpuiviie apidd§2)-ddd-(¢hmethyl- @pamraﬂ ad)-pipendionttyt]-2-oxo-

e s el R

- A pixaduecof 50(Bm‘gl (A2 niverice) ﬁ%)éﬂl@[ﬂé‘&e@kdiq)m.Sttbﬁahy(ﬁ@Lﬂ Be
was combi ned with 20

benZaaREepc-Y ARAHINGSk caromAL NG Bo@m@rﬁtrahmqf

ol F R VRGPl ACafa S0 R £00 Bheh TBID: O PP

mrank) eﬁ%d@moafcmﬂrlardmnmm n]}Lr Eblﬁo.wb silri]reed; fore30 ﬁﬁheat RT,

n,
tn&if SoBler Wit 165 el Bl Mmilh - mathvi -égwilazf{-g RletRh
andRGfed RARNgRL. ﬁh@srééiétﬁ)n hﬁ&urree\ﬁég PS Jﬁt ?@Jﬁmﬂ' a 15%

[tere ried.

- with diisopropylether, suction
K280a|seiuton any emsacted)fwme mﬂ‘yDCNESTheI\@mb:MeHI)drgma: eRtracts
silica c/NH37015 5:2).132 .
wele BRel PAela R L REAS PEHGYSH BiESlte Ac fs idF was
pubfiedbl @hﬂﬁnatograg;hy on silica gel. The product fractions were
4-(2-0x0-1, 2 tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi
evgéqmgﬁ%@own @g]ﬂgbggdchd p5@$sdure "the residue was triturated with

d"gj@lﬁ@ﬁh@fa‘mﬁ%ﬁ@g@@ or-ls gﬁg@yn 2- (3, 4-di et hyl - pheny!l

Yield: 430 mg (64 % of theory)
ESI-MS: (M+H)* 656
Ry: 0.49 (silica gel, DCM/MeOH/cyc/NHz 70:15:15:2)

The following were obtained accordingly:

Example 49

4-(2-0x0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)—p_i peridine-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



A

Hari O NG ~~~NHZ |t~HN NL O 7 CH Yield: 48 % of
theory ESI-Ms: (MrH)+ 577 Rf : 0.33 (silica gel,
DCM MeOH/ cyc/ NH3 70: 15: 15: 238 133 The fol | owi ng
conmpounds may be prepared anal ogously: Exanple 46
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peri di ne- 1-carboxylic acid-
[ (R)-1-(4-am no-butyl car bano - (3, 4-di et hyl - phenyl)
-ethyl]-amde H3C H3C C QAWitNHz C H Exanple 47

- 4-(2-o0x0-1, 2,4, 5-tetrahydro- benzodi azepi n-3-yl)-p
peri di ne- 1-carboxylic acid-
[ (R)-2-(3,4-diethyl -phengl)-i-(5-net hyl am no- pentyl car

barmoyl ) -et hyl ] - am de~-H3 : /N
T O-O-

Yield: 52 % of theory
ESI-MS: (M+H)" 656 ,
Re: - 0.42 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example 50

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid [(R)-2-[4-(1-benzyl-piperidin-4-yl)-pipérazin-1-yl]-2-oxo-1-(5,8,7,8-

tetrahydro-naphthalen-2-yimethy!)-ethyi]-amide

a s

Yield: 16 % of theory

ESI-MS: (M+H)" 732
Re: 0.55 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 51



( HBCO N HN-iNCH3 0 H Exanple 48 134

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

peri di ne- 1-carboxylic acid39

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

oxo-1-(5,6,7, 8-
4t(@tm<ahyﬂr495—lmmmddm—ér&ﬁewiacﬁﬁiqpir)—?)qﬂ)apilppridimieef‘ecambxyw

a8 B2 nsRzy eipbrazing Hhr PRRGUR - W2t 658 o
teddhydroBsHiRaien2yietRyleliffarnidé4 mol) were added

dropwi se to a stlrred solution of 38.5 g (106.5 nmmol)

di et hyl

2-acetyl am no- 2- (5, 6, 7, 8-t etrahydr o- napht hal en- 2-

yl met hyl ) - mal onate in 250 Ft OH. The reaction

m xture was stirred overni at RT, the solvent was
el i m nat ed under reduced p%ii? re and the residue was
taken up in 250 nL water. W stirring and cooling
with the ice bath 120 nL I/ M HCl mere added, the

precipitate was suctio flﬁtere ndedtvvlce
with 100 nL allqu ered and
dried. Yield: 30 g (88 %¢ or

'S

(O

N
N H
Yield: 42 % of theory
ESEMS:  (M+H)* 732

Re: 0.57 (silica gel DCM/MeOH/cyc/NH3 70 15:15:2)

Example 52

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzod iazepin-S-yf)-pipeﬁdine—1 -carboxylic .
acid [(R)-2-oxo-2-(4-piperidin-4-yl-piperazin-1-yl)-1-(5,6,7,8-tetrahydro- -
naphthalen-2-ylmethyl)-ethyl]-amide

A solution of 100 mg (0.14 mmol) 4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidine-1-carboxylic acid [{R)-2-[4-(1-benzyl-piperidin-



ESI-MS: (MrH)' 334 Rf 0.08 (silica gel, DCM MeOH NH3

90: 10: 1) 48b) ethyl
2-acetyl am no-3-(5,6, 7, 8- téﬁ}ahydro napht hal en-2-yi)-p
roplonate A mxture of 29.2.9 (87.6 mml) nonoet hyl

s Rl N Rt 4 6.0 B iglrahyirp-naahdhaler-2Hmelod)-fihyil-
amfaet(mamwé 50an| Wﬁﬂ’. ME@'H ﬁlaQ hgﬁgt@ﬁg?gefd inqgefﬁréééﬂ of 20

Wwas hen wash ried an
mE\FtCMGr(éB%d aﬂ&@n Gmméﬁ heédiwdmgqmrmsswre.unﬁl thelcaladatedg

% ESI Rf |
vl SBiplsR N b R 1! TEP se e W Rergplgh e
sdfVdnt 2linnedted @Iﬁd@ﬁre%hﬁ:@dfbréss?:ré%hﬂ&ﬁé?ééid@é‘@hﬁf@d Bp- 2-y
I) Ero pi onate 20 Al cal ase 2. G (Novozynes™ A/ S;

280 &dhca)gahew produgt fr@faioasmr@te\@pomteé 8|0an
{H@l ogen phosphate di hydrate in
rg%g?e d)%rrgg%?%aéﬂa (Iri'r}%é;c{r ature of 37 C and by the
Yialdidi ti on zz‘mgc(ﬂﬁlﬂmoﬂtﬁecﬂypgen phosphate the pH was
st ed 5..Then 22.0 g (76.0 mmol) et hyl
EQ% etyl e‘éﬂ ﬁé @4@5 6,7, 8- tetra hydr o- napht ha
| en-2-yl)-propionate dissolved in 130 nL acetone was
added dropwi se at 37 Cwith stirring. The pH value of

. Thefellowdogiveas obizined acesrdimgly:i n t he range frompH 7.4

to pH 7.6 by the addition of 1 M NaOH After the
addi ti on had ended the m xture was stirred for 3 h at

Exdfndle 83d overnight at RT. The reaction mxture was

extracted three tinmes with tert-butyl nethyl ether, the
conmbi ned organic extracts were washed with 15% K2CO3

4-GRA 20 SRkl g1 SR B g Y s indgicBO i
acidN¥R)-2-03902 -4 -pibefazihst 9!—1@19eﬁ@lhr1 WY’-W&Véﬂdﬂﬁm-
naggth%lsenl-g-ylzr%ethyl) -ethyll-amide

Yield: 10 % of theory)
ESIMS:  (M+H)* 642

Example 54



ee value: 99.8 % [HPLC (Chiral pak AD, 10 pm 4,6 x 250
mm eluant: n- hexane / EtCH 90:10)] 48d)

(R) - 2-am no-3- (5,6, 7, 8- tetré’nydro naphthal en-2-yl)-pro
pionic acid A m xture of 10.0 g (34.6 nmol) et hyl

4%§—arph§§éﬁﬁ&u§w?da%§r5@%r{@§@%§%%@B%Sér?@nm@mmm acid
RFRHAQ nbitiy-BibricibEy ) (ABGhZR01 481 18%.7 R0 {dro-

suction 'filtere
naﬂﬁhel@nvﬁ-ylnnefhyle-retrw{:]darmd%opropyl et her and dr| ed.

0.10 (silica gel, DCM MeCH cyc/ NH3 70: 15:15: 2) 48e)

et hyl
(R)-2-am'no-3-(5,6,7,8-tetrahnaphthalen-2-y|)-pro
pionate A m xture of 3.7 g (14/5/mol)

(R)-2-am no-3-(5, 6,7, 8-tetrahy napht hal en-
2-yl)-propionic acid and 150 mM=Ft OH was conbi ned with
50 nL ethanolic 136 HCI wth stirring. The reaction

m xt ure was stlrredfor 2 h, evap under
reduced pressy -N\VaS Naggﬁ%e in DCM
The organl oI t| o CcxB
sol ution ed aHd porat ed down under reduced
pressure |eI d: NS@ g (92 %of theory) ESI-Ms:
248 Rf :{0.0% (silica gel, DCM MeOH cyc/ NH3

70 15 15: 2) 48f) et hyl '

(R -2-{[4-(2-0x0-1,2,4,5- tetrahydro- 1, 3- benzodi azepi n-

"fﬂ L Rg (307 Lgeraimisazols. Playinolin-Bupinipgidinerds

Dht hiredhyAEaminoH3- @6, 7 RictrafyatohapigthafendfyHprdpibnate
1659(652]-7 [}) gito?ﬁyl (R - gamn%S y[7]ip o
t et red dro napht hal en- 2-yl) - pr opi onate and 1.25 g (7.6

AR TS YASTHEL bt (25 ninBy oy PRy osimhRL8.88 b
tetnawirodramlﬂhaden-2~ﬁ)—ﬁr®rtb|ﬁte @hyrd:r 63 b 3-DrmacliCarewas- 2-

dd
strrred for ? harn tﬁe ice batrr and for 1 h at RT. Then 0.95 g (3.5 mmol) 3-

piperidin-4-yl-1 ,3-dihydro-imidazo[4,5-clquinolin-2-one was added and

refluxed for 3 h. The reaction mixture was evaporated down under reduced
pressure, the residue combrned with 15% KzCOs solution, the precrprtate was-
suction filtered and dried. '

Yield: 1.65 g (91' % of theory)
MS: (M-H) 540 |
Rs: 0.30 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

54b) (R)-2-{[4-(2-0x0-1 ,2-di,hydro—imidazo[4,5-c]quinolin-3-yi)-piperidine- 1-
carbonyl]-amino}-3+(5,6,7,8-tetrah'ydro-naphthalen-2-yl)-propibnic acid

A mixture of 15 mL THF and 1.65 g (3.0 mmol) ethyl (R)-2-{[4-(2-ox0-1,2-

‘ dihydro-imidazo[4,5.—c]quinolin_—3~yl)—piperidine-1—cerbonyl]-amino}-B-(S,S,?,8-

tetrahydro-naphthalen-Z—yl)—propionete was combined with a solution of 0.40

g (6.3 mmo!)rlithium hydroxide hydrate in 5 mL water and stirred ovemight.

The reaction mixture was evaporated down under reduced pressure, the



m xture was refluxed for 3 h. The reaction m xture was

evapor at ed down under reduced pressure, the residue

conbi ned with 15% K208 solldfion , the precipitate

was suction filtered and dried. Yield: 3.4 g (98 % of

theory) ESI-M5: (MtH)- 519 Rf : 0.47 (silica l%lel
restevesiakesy wiHe water ;andsagisiified dygihe addition of 1 MHCI . The
piBiniaid b SEcfiPriterda by 4 ahydro- 1. 3- benzodi azepi -

- - pi peridi ne

Yieldzar bonyl JI-ga(iOnt}ef3hébry$, 7, 8-t et r ahydr o- napht hal en- 2-
r opi d Amxture of 20 nL THE and 3.4 ¢
E%L'R@O &ﬂ%hfl’a“lm) 2-{[ 4- (2-0x0-1, 2, 4, 5-
Rfetrahydrgqd, (%m@é?@ép‘ﬂ)@aﬁ\%@r-ﬁc%lﬂlHQ' Re454i5ng- | - carbon

yl'] - am no}
tetrahydro napht hal en- 2-yl ) - propi onate was conbi ned

* sy SR 4L B Bl Rl AR R 1

The dgBekyliehci Kngzwmn@mpErp@tr@m ﬂﬁwﬂsz@F&%ﬁn n%uz‘-%ﬂo-
pressure t he resi due was ta i N ‘wat er and

aci di-{3.8d. %;etfamd&liﬂﬁ?htbﬁIQﬁ-ZWIWﬁm)@ﬂﬂhﬂra"ﬂiﬁ%c| pitate

A RGP B1 5@ 10 57 i 62 G S 2 gty anila s

: c]mhohrDGMlW@M@ﬁNtBrbZﬂyl}«'imfhEb}’-B (488)7 8-tetrahydro-

2-0x0-1 2,4, 5-tetrahydro-1, 3-benzodi azepi n- 3&/? g
%e%@nl—pm%ﬁmdc%@.rm (1 89 mmol) TBTY, 0.19 mL (1.0

me ﬁ)etﬁylbﬁsdﬁoﬁﬁémﬂe BhAS0FAL THE wib)kstReBh! 86 fid at RT,

th&n camme,cewttbt! Béhygi(h()ﬁamnbhaﬂ - rﬁetﬁytrpt[:iey:ki)n-é{ynyl ]-am

p:;eq@zn@eﬁrﬁf %{ %E%vqnghggg)q @a,cgﬂgy @p%tuie was poured onto 100
mEEABYRICEON shiltlol SHAPEXI AR 1AicE WillP DN FHE Osthbfreti®

-tetrahydro- naphthal en-2-yl)-propionic acid
OTQ@(DC @gtr@gtsogermﬁﬂe):l EBARHraged down L(rttleﬂeedunmll pressure ‘and

@ HBHGH paSH PR B REAIbG o of STcl e Sid RifukP” 30

frattions were dvaparatddid owd unbdepirdiiicadiptessure, the residue was

triturated with diisopropylether, suction filtered and dried.

Yield: 345mg (62 % of theory)

ESI-MS:  (M+H)* 677
R;: 0.38 (smca gel DCM/MeQOH/cyc/NH; 70:15: 15 2)

The following was obtained accordingly:

Examgle 55

4-(24oxo-1,2-dihydro-imidazd[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-
naphtha!en—z-yimethyi)-ethyl]-amide




and stirred overnight. The reaction m xture was poured
onto 100 nL of a 15% K2CO3 sol ution and extracted
twice with DCM The conbinéﬂ3organic extracts were
dried, evaporated down under reduced pressure and the
resi due was purified by chronatography on silica gel.
The product fractions were apor at ed down under
reduced pressure, the resid s triturated with

di i sopropyl ether, suction fiftered and dried. Yield:
430 ng (64 % of theory) ES . (M:tH)® 656 Rf : 0.49
(silica gel, DCNYNEC}VC%F/N 3 70:15:15:2) The

foll owi ng were obtai nedpaccérdin . Exanpl e 49

4- (2-oxo- 1, .4, 5-t 2 benzqgi azepi n- 3-y1) - pi
peri di ne~& boxy|ic acﬂgﬂg—;‘\I : \_/
[(R)-2- ety >pi peri di n- 4-yl } pi per azi I]-2-0

xo- 1- (5,67, N _
t et r ahydr o- naght hal en- 2-yl net hyl ) -ethyl ]-am de 138 H
O ~/N NO/--N,--O H Yield: 52 %of theory
ESI-M5: (M+H)' 656 Rf: 0.42 (silica gel,
DCM MeOH/ cyc/ NH3 70: 15: 15: 2) Exanpl e 50.

Yiglde 2. ox0-50 %, & theewt r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi

Ssicdi ne- kbexylic acid

' EI (g?:jz- [ 4M+Tﬁb2%§yl - pi peri di n-4-yl)-pi perazin-1-yl]-2-
Rraxo0- 1- (5,049 (dilicd gdl; BOWMMe@RBOYEINH,; 70:15:15:2) -

- len-2-ylnethyl)-ethyl]-amde NI~1 HN CN N

Example 56
4-(2-ox0-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-carboxylic acid

[(R)-2-ox0-2-(4-piperazin-1-yl-piperidin-1-yl)-1 -(5,6,7,8-tetrahydro-naphthalen-
2-ylmethyl)-ethyi]-amide '

N . O ) .
| LA
N /Qq H/TND—N\_/N—H
| HJN/&O | | o

‘A solution of 300 mg (0.40 mmol) 4-(2-oxo-1,2-dihydro-imidazo{4,5-
c]quinolin-3-y|)-pipe'ridine-1 -carboxylic acid [(R_)-Z—[4'~(4—benzyl-piperazin—1 -yl)-
piperidin-1-yl]-2-oxo-1 -(5,6,7,8-tetrahydro-naphthalen-2-yimethyt)-ethyi]-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



/-~ N--O H HYield: 16 %of theory ESI-NMs (M+H)
732 Rf 0.55 (silica gel, DCM;NEO_V cyc/ NH3 70: 15:15: 2)

Exanpl e 51 139
4-(2-o0xo0-1, 2,4, 5- tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi

| - hoxyl
%jd(etﬁ)?g ???eﬁﬁl{ﬂggré ﬁ‘% I eﬁlbq?lb% Pﬁﬂf ef by ghomatparaphyenmsileq gel.
Tﬁé r%%%;r%eﬁo%wgrei evapé)ra q smd? eldj.lcet?no O%SSVF?RQQ
.dmedo H Yield: 42 % of theory ESI-I\/S (MtH) - 732 Rf

il Ve /[ NH3 70: 15:15: 2
YO 'erle | %gg(%lO'%%?%eorW cye )

Esi_%;oxo-mmﬁ,@g et rahydro- 1, 3- benzodi azepi n- 3-yl) - pi
peri di ne-1-carboxylic acid
[(R)-2-0x0-2-(4-piperidin-4-yl-piperazin-1-yl)-1-(5,6,

%ﬁﬁ ahydro- napht hal en-2-yl nethyl )-ethyl]-am de O
=J3/NH ON NO H A solution of 100 ng (0. 14

mol ) 4-(2-oxo0-1, 2, 4,5-tetrahydro-1, 3-
4-(5-0x0-3-phenyl-4,5-dihydro-[1,2 4]triazol-1-yi)-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

@@ rO-O-

57a) - ethyl (R)-2-{[4-(5-0x0- 3-pheny| -4,5-dihydro-[1,2,4]triazol-1-yl)-
~ piperidine- 1—carbonyi]—am|no}-3 -(5,6,7,8- tetrahydro-naphthalen-z i)
propionate
A mixture of 15 mL THF, 0.830 g (3.4 mmol) ethyl (R}-2-amino-3-(5,6,7,8-
| tetrah‘ydro-naphthalen-2-yl)-prop_ionate and 0.63 g (3.8 mmol) CDTwas
stirred for 1 h in the ice bath and for 1 h at RT. Then 0.83 g (3.4 mmol) 5-
: phenyl—Z-pipen‘din-4-y|-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,COQj3 solution,
the precipitate was suction filtered and dried.
Yield:  1.50 g (86 % of theory)
ESI-MS: (M-H) 516 ,
Rs: 0.34 (silica gel, DCM/MeOH/cyc/NHz 70:15:1 5:2)



benzodi azepi n-3-yl ) -pi peridine-1 -carboxylic acid
[(R)-2-[4-(1-benzyl - plper|d|n 140

4-yl)-pi perazin-1-yl]-2-oxo*- (5,6, 7, 8-tetrahydro- naph
t hal en-2-yl met hyl )-ethyl]- am de (Exanple 50) in 10 nL
MeOH was hydrogenated in the presence of 20 ng Pd/C
(109@ at 50 C and 3 bar hydrogen pressure until the

R i L T e S

und marbeuwbamlrm}e&@ B¢ ,Bntetrabyel rmmpdtirelq)ummi-mdpmyuc acid

PRt SRR 8 sxamiia 295) rem bal it nmal s 09-2-1-

i g- h\én Iﬂis &Ry d®-[125 4%i8F ol g#m) -
(642 pe 9 | ow ny vva[g ob f(eiu nc(}ad gg—?)oﬁegld%1 Yo ’%mmo}
3436, 7 8-tetrahydro naphthaien ~2-yl)-propionate.

vidrd: 2- oxo @%({?4%@@%& o 1, 3- benzodi azepi n-3-yl ) - pi

perldlne
ESKRS: 2- oxm-ﬂ-n(*%g,m perazin-1-yl-piperidin-1-yl)-1-(5, 6,
7, 8-tetrahydro- napht hal en-2-yl net hy 8) ethéb am de o
R” ongry NGH Rifsitiga gele DEMAMEOH@ye/NiHe J10y15:15:8

(M:H)' 642 Exanple 54 141
4- (2-oxo-1, 2-di hydro-i m dazol[ 4, 5- c]qw nol i n-3-yl) - pi pe

, 57rq)d|4n(é3-axan—3m:rterwl-4;5 dlhlydro -[1,2 4]tnazol -1-yl)-piperidine-1 -carboxylfc
E)i s)afid(-&f?é-(z%mgfl@éhyﬁp # 9n|-2 -yl)- ptL?afa%np?ryﬁzzl-gx%-_1 (g 6, 7 8-
naplgatRito FaphtrlidhLlyificbls R dfmige -C / N O .
Prepared analogously to Example 54c) from 300 mg (0.61 mmol) {(R)-2-{[4-(5-
ox0-3-phenyl-4,5-dihydro-[1,2,4]triazol-1-yl)-piperidine-1-carbonyi]-amino}-3-
(5,6,T;8—tetrahydro-naphthalen-2-y|)-propionic acid and 120 mg (0.66 mmol)
‘t1(1-melhyl-pipen‘din-4-yi)-piperazine. |

D

Yield: 150 mg (37 % of theory)
‘ESI-MS: (M+H) 653

Rf: . 0.41 (silica gel, DCM/MeOH/cyc/NHz 70:15:15:2)

The following was obtained acbording_ly;

Example 58 _

~ 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-oxo0-1-(5,6,7,8-tetrahydro-
naphthalen-2-ylmethyl)-ethylj-amide




N 4\o H 54a)

(R -2-{[4-(2-0x0-1, 2-di hydro i m dazo[ 4, 5- c] qui nol i n- 3-
yl ) - pi peri di ne-1- ca rbonyl'#¢ ani

no}-3-(5, 6, 7, 8-tetrahydro- napht hal en-2-yl ) - propi onat e

ethyl A mxture of 15 nL THF, 0.825 g (3.3 mmol) ethyl

(R)-2-am no-3-(5,6, 7, 8-

t et rahydr o- napht hal en- 2-yl)

mol ) CDT was stirred for in the ice bath. and
for 1 hat RT. Then 0.95 g (& mmol ) 3-

pi peri din-4-yl -1, 3-di hydr o-i/mdazol[ 4, 5- c] qui nol i n-2-o0n

e was added and reflux@gd for 3 h. The reaction

m xture was evapoﬂ : n%@g}!@ pressur e,
‘the resigue combi npd withi15 sQl urioR, the

preci pi f ~N on filtered and dried/ Vel d:

1.65 g heory) Ms. (MH 540 Rf :

(silica gel, OH/ cyc/ NH3 70: 15:15: 2) 54b

(R -2-{[4- (2 0x0- 1, 2-di hydro-i m dazo[ 4, 5- c] qui nol i n- 3-
yl ) - pi peri di ne- 1-

tbonyl bx -(5,6,7, 8-tetrahydro-napht hal en- 2-yl

Y@apr opi oni ?ma@%eglx m xture of 15 nL THF and 1.65 ¢
Eg1av8: mol{M+ehhyR9(R) - 2- {[ 4- (2- oxo- 1, 2-

d|h dro-i ui nol i .erldlnelcarb-
onyl)/] amo%‘?&%l%%ggl ‘ﬁlC%WMeOHIcyc/NHg %)0 5:15:2

t et rahydr o- napht hal en- 2-yl ) - propi onat e was conbi ned
with a solution of 0.40 g (6.3 mmol) lithium
Exagile®Pde hydrate in 5 nL water and stirred overnight.
The reaction m xture was evaporated down under reduced
pressure, the 142 residue was taken up in water and

4-(8Chy@-Bippnbha Bheh paieL 'zomltrPJzoM lc\glrﬁgegdiﬁﬁﬁi -cgrboxylic acig-

recipitate was suction filte
[(f%jJ %w%(éfplper@zm-yl-Eaerwm-1wHIS 63 18-tétfahydoo-haphthalen-

- 2-fidblHyBRetdfh-aniidl MeOH cyc/ NHB 70: 15: 15: 2)

gpi onate and 0.63 g (3.8

©\«“-~Q CV\

A solution of 80 mg (0.11 mmol) 4f(5-oxo-3-phenyl_~4,5-dihydro-[1,2,4]triazole-
1-yl)-piperidine-1-carboxylic acid [(R)-2-[4-(4-benzyl-piperazin-1-yl)-piperidin- |

1-yl}-2-0x0-1-(5,6,7,8-tetrahyd ro-naphthaIen-2-ylmethyi)-ethyl]-a mide 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

0



54c)
4- (2- oxo-1, 2-di hydro- |n1dazoL4 5-c] qui nolin-3-yl)-pipe

ridine-1- carboxylic acid
[(R -2-[4-(1-net hyl - pi peridin-4-yl)-piperazin-1-yl]-2-

prESpreGnd the residue Rined dprehiametoaraphyrenisfiice-gal g - am
: . ; _

AR e o B B e prssure anc dne

Yigldjui nol i 16 8ygy{2P- %i gfdheatiyhe- 1- car bonyl ] - ami no} - 3- (5, 6,

etr pht hal en- 2-yl ) - propi oni c acid, 350
E%{;?’lél "’Wﬂ*b &0, 0.19 nt (1.08 nmol)
et hyl d| i sopropyl am ne and 30 nL THE was stirred for 30
mn at RT, then conmbined with 195 ng (1.06 nmol)

‘Examplef@ hy| - pi peri di n-4-yl)- piperazine and stirred

overni ght. The reaction m xture was poured onto 100.
m. of a 15% K2CCB sol ution and extracted twice with
(RPAM3, Faeeth gt rivgsl-2-p1- gameffh)ﬁgﬁ;sétﬁmvw-ﬁp@réﬁﬁn-yﬂ -2-0X0-

evngorat ed down under reduce ressure and

ethy4-exend =2-fur-ietiabydisy 1 cwm§—whplﬁeriﬂ:aa-be|

cal'ikg‘r igduct fractions were evaporated down under
reduced pressure, the residue was triturated with

di 1 sopropyl ether, Suctron fifTtered and dried. Yietd:
345 ng (52 % of theory) ESI-Ms: (MtH)' 677 Rf: 0. 38
(silica gel, DCM MeOH cyc/ NHZ 70: 15:15:2) The
foll ow ng was obtai ned accor¥i y. Exanple 55

4- (2- oxo-1, 2-di hydro-i m dazo -c] qui nol i n-3-yl) - pi pe
ridi ne-1-carboxylic acid
[ (R -2-[4-(4-benzyl - pi perazi -yl)-piperidin-1-yl]-2-
.oxo0-1-(5,6, 7, 8- tetrahyd © M@ phthalen 2- ylnethyl

)-ethyl]-am de 143 F(KS \ Y 50 % of
“theory - /QTF

N

Ao

N
H

60a) (R)-3 -(3,4- dlethyl-phenyl) 2- hydroxy—prop:onlc acid

A solution of 3.2 g (47 mmot} sodium nitrite in 20 ml. water was slowly added
dropwise wrth stirring to an ice-cooled msxture of 2.0 g (7.8 mmol) (R)-2-
amino-3-(3,4-diethyl-phenyl)-propionic acid in 60 mL 0.5 M H2S0,. 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 orgaﬁic phases were dried and evaporated down under
reduced-préssuré. The residue was purified by chromatography on silica gel
and the product fractions were evaporated down under réducéd pressure.
Yield: 0.64 g (37 % of theory) '
ESIMS:  (M-Hy 221 '

60b) benzyl (R)-2-amino-3-(3,4-diethyl-phenyl)-propionate



o

ESI-MS: (MFH)' 753 Rf 0.49 (silica gel,

DCM MeOH/ cyc/ NH3 . 70: 15: 15: 2 Exanpl e 56 .

4- (2-oxo-1, 2-di hydr o-i mi dazd{®4, 5-c] qui nol i n-3-yl ) - pi pe
ridi ne-1-carboxylic acid

- 5 6
OB oAl (0 e ey oy rreripnc
drssb?ve@ if 1y’ mth\%?gﬂ é4nd( ﬁz"mL m/a&é}lfgg%dslﬁ‘dﬁ% lajﬁaz §F Zo@ by the
ad]i dpgn 0y &D% SsyCPs sohriondi he réactianimixidre svacévhporated down,

t'ﬁ( g‘)é; ik 9‘%]%“ Elol oS ”@r}ﬁeéol'é'tof‘d'ﬁ%%aiﬁ £YApaEated
doﬁm}dmkf Faduceet ;i‘r)élsi;uréml'ﬁé oity %sl@ué‘%angfg%rgﬁé in ;]/5) mi. DMF

ydrogenated in the presence

, ae@ the @ﬁompl%so!nyw wgsreqinkined mathuh 84 Imit (29 ewrnol)| at ed

oS ide DNOEC0RBrodRdeREah 85 M i Spg i sires

far &ctuesbile poeksg wethairdick k@t a6é %ﬁ\ﬁ/@waysl eﬁdaﬂtpgré combined

Wil TRl SHHse b Stlsastod e Wity ad. Hiedsd eiheraRte combined
r?ahﬁ%(ha@e%lv?%‘?gtﬁaé@ eVaBorded bl 2hpurfgh b chrfgma{_c'?graphy

omsmﬁagzb 3- phenyl 4,5-di hydro-[1, 2,4]triazol-1-yl)-pip

Y'?H?%dl o | gpg? {?IOfﬁ CI d?dl n-4-yl)-piperazin-1-yl]-2-

E8K (5 (M- Bswtfahydm-
nag]r?tlhal en- FI)yl nmet hyl )-ethyl]-am de NIkN N\-/ CN /

RN, N O  0.40 (silica gel, cyc/EtOAC 8:2)

SO_C) 4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-y|)-piperidine—1 -

carbonylchloride ‘ _
69 (12.1 mmol) phosgene (20 percent by weight in toluene) were added to a

- solution of 2.5 g (10.2 mmol)-3~pipen’din-4-yl-1,3,4,5-tetrahydro-1,3-

benzodiazepin-2-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 downi.vac. to
approx. 50 mL and filtered through silica gel, this was washed with 200 mL
-DCM/EtOAc'(1 11} and the combined filtrates were again evaporated down

" i.vac. . The residue was stlrred with dusopropylether suction fi ltered and dried

i.vac.
Yield: 2.42 g (77% of theory)
R = 0.43 (silica gel, DCM/EtOAC 1:1)

60d) (R)-1-benzyloxycarbonyl-2-(3,4- -diethyl-phenyl)-ethyl 4- (2-0xo-1,2,4,5-
' tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1- carboxylate
87 mg (2.0 mmol}) sodium hydride (55% in mineral oify were added to an ice-

~cooled mixture of 600 mg (1.9 mmol) benzyi (R)-2-amino-3-(3,4-diethyl- .
- phenyl}-propionate and 40 mL THF, stirred for 30 min at RT , cooled in the ice



s

CDH4O 57a) et hyl _
(R)-2-{[4-(5-oxo-3-pheny|-41,495-di hydro-[1, 2,4]triazol -1
_y|)_

pi peri di ne- 1- car bonyl ] -am no}-3-(5, 6, 7, 8-tetrahydro-na

f 15 nL THF,
b%p' e gélq égﬁ( pr&gﬁﬂgﬁé&%ﬁﬁ?g éﬁg{ﬁgn&rpg 3-bengodiazepin-3-

SRR BRI 20 AR WAL BBl st i 0

min. ThatreRTtio véxtufe ®as gtifrdd Jomanfuinhes-30 min while cooling vénth
0

BBl MR ke i) G e e i o
re'EfHEuef\ﬁ%EdKéﬂ P PﬁtE't'tﬁAd"éﬁd ue Bg%Hrd}r@ 3g déﬂvm silica gel.

reduced pressure, the res

Yiglttoo3 sol UBPen(32 %iof theary) pi t ate was suction filtered

=S ST S 1% 800 Sl o
Ri70: 15: 15:®56 Ydifica gé’ibEtOAc/c ¢ 2:1)
(R)-2-{[ 4- (5-0xo0- 3- phenyl 5d|hydro[124]tr|azol-|
-yI) pi peri di ne-1 t -
o0 AR BB Rl e o Bl T oS R 2 B Bl

f r orh,3-b&Azodib2eSinBvpI)- ip@r'ﬂiﬂe G%\arl?oMéte

: heny| -4, 5-d h d 2, 4]t !
A MR o7 80 PS8 el epsyloxearbaeyi-(adiehyE

pﬁeﬂgg%@m *@gax 1>2J( sggeﬁaggg%Rf3-bﬁ69?gua(z%pﬁ\03%1)gojﬁerﬁ%

1- mbbx)ﬁﬁid ayd BOIASL MEQ wHs: IR)drégenated in the presence of 50 mg

' Pc@p (g"/ﬁ@?fﬁgpﬁ%ﬁ %%rgdeh griags rle uznhAI' ]tﬁé ::aglégllatéld \¥c|>l)ufnpe gf

hya_ Zqén[ KR b8er|i ﬁal{eﬁ Jﬁ?ﬁ'ﬁ@ cRapS(Whdriderdd) ofP'tH@ 5BRAEAL way!

oxo- 1-
elfmataﬁwd@rmﬂanrmew met hyl ) - et hyl | - ani de

-Ylgiﬁepared anal OgoustSOtg(Fdi?g'Poﬁh %)) from- 300 ng (0.61

ol ) (R)-2-{[4-(5-

'ESPMS3- phenyl - 4, 5- d([b[ypi 0494, 2, 4] triazol -1-yl )-p| peri di

" ne-1-carbon amn
retention time (HIQIL& 8 7 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-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
plperldlne-1-carboxylate '

- A mixture of 150 mg (0.30 mmol) (R)-1-carboxy-2-(3, 4-dtethyl-phenyf) ethyl 4-
 {(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-carboxylate, 98
- .mg (0.30 mmol) TBTU, 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 NaHCO;
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,



(5, 6,7, 8-tetrahydro-napht hal en-2-yl)-propi onic acid
and 120rrg(0 66 nmol ) .

1- (1- et hyl - pi peri di n- 4-yl )i perazine. Yield: 150 ny
(37 %of theory) ESI-Ms: (MtH)' 653 Rf : 0.41 (silica
|, FECM MeOH/ cyc/ NH3 70: 15:15:2) The foll owi ng was

S%ﬁi’o&l legedapddiedgl y:  Exanpl e 58

5- d 12,4triazo|-1-y|)-pip
VB ne- 1R b Rd gy cro-t 2 4

EBI-R)S:2- [4(M11Hbe653/| E:plaup:)leram n-1-yl)-piperidin-1-yl]-2-

0xo0- 1- 5 tetr
Rmpni nal <037 (iR o FAHMQ A 59292 Nt
NNNo H-~\OYield: 25 %of theory ESI-M
(MtH) +, 729 Rf 0.54 ((silica gel, DCI\/!I\/EO—chc/NHS
-,,E.@II!EE 8%:2) Exanple 59 _
4- (5- oxo- 3- phenyl - 4, 5-di hydro-[1, 2,4]triazol-1-yl)-pip
eri di ne-1-carboxylic acid-
4{(25)@& 2>4<;6-?et(a41yﬂrdl¢fiﬁﬁelﬁko&é’iepm-asﬂ)hﬁip@nélfn)él-’)-cértfo'é_‘(yﬁz
hydr o- napht hal en- - | met

a%di@ 1=(3,4rdiethyl- @m@&x(é—dm@hw nmmorzwtrn—@ﬁt(z)4;§ﬂe.%y§m-
3BehPa B3-S o-dn g dhfiygr 0- [ 1, 2, 41 tri azol -

Iz
z ;
—_—z
\

Ao
e
i

61a) 1-(7-dimethylaminomethyl-1 ,2,4,5-tetrahydro~3-benZazepin-3~yl)—2,2,2-
trifluoro-ethanone ' ' |

ey 11.7 mL (23.4 mmol) of a 2 M dimethylamine solution in THF were added to a
solution of 4.5 g (1 6.59 mmol) 3-(2,2,2—triﬂuoro-acetyl)-2,3,4,5-,tetrahydro-1 H-

~ 3-benzazepine-7-carbaldehyde in 150 mL THF and the solution waé adjusted
to bH 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
cirganic phase was separated off and dried over Na,SO, . After the desiccant
and solvent had been eliminated the desrred product was obta:ned which was
further reacted without purification.

- Yield: 4.5 g (90% of theory)
ESI-MS: (M+H)' =301



N
S

1-yl)-piperidine-1-carboxylic acid
[(R)-2-[4-(4-benzyl - pi perazjn-1-yl)-piperidin-
1-yl]-2-ox0-1-(5,6,7,8-tet rlghydr o- napht hal en- 2-yl et hy
|)-ethyl]-amide in 10 nL MOH was hydrogenated in the
resence gf g Pd/ 9 t 50 C_and 3 bar

I:Egil"drogen gﬁé‘i@lﬂ'?g Q?ﬂttﬁl:wg%g?ﬁﬁwﬂﬁg Aiede of
hydrogen had been taken up. The catal yst was filtered
off, the solvent elimnated under reduced 147

6fkkssur e dimethid2 34 pdatsahydrpfiH3-tsnzazepimel-yhnethily-aamine

58 i Witk aind 8 @ S Hholl K3Gh WFe 8560 9 BRGIHoB org 5 o
(14228 Porodl) t HEadisetisRmME MM, 2,458 etrdRyarRBe & azepin-3-

| R).: 1- (3, 4- di et hyl - benzyl) -2-[4- ( 1- net hyl - pi peri di n- 4-
| yli?ﬂé—.“ﬁfgmereﬂaaqorgﬁ n-A Ve d the eachion mixturg was

st@g%{fg?(??ﬁépgﬁ. 5@\-{};5@&91’ S s@@%&& WBWAS Vi, . the
resRjuedngs cambinethyith POMyfiler@d ty cineve ms@mbmwin@r@ﬁénrtﬁs/énd

AT i ol o s i

B lightBrewRlogd m xture of 2.0 g (7.8 mol) (R)-2-

am no- 3- (3, 4-di et hyl - phenyl ) -propionic acid in 60 nL
Yigls M H2SO4. #h8 g (98%cof theoni)xt ure was stirred for 3 h

Whidee cooling \th:i nd for 3 days at RT, conbined
E%\\APM.?‘?SO mL di e(M?"w et 5 vigorously stirred and the

Rt gani ¢ phase (.89 (skiegat penyeoH e was
| < QR s o

again extracted wth 80 nL di et hyl ‘
conmbi ned organi ¢ phases were dried and evaporated down

OISz o RS TR S B

f r acarbmylivacie [(RRPY8,atdigthyPBBN HARRI 7 IRMEERILAMBARINA-
| 1,2,4,5-tetrahydro-3-benzazepin-3-yl)-2-oxo-ethyi]-amide
Prepared analogously to Example 34 from (R)-3-(3,4-d'iethyl-phenyl)-2-{[4-(2—

0X0-1 ,2,4,5-tetrahydro«1 ,3-benzodiazepin-3-yl)-piperidine-1-carbonyl]-amino}-

propionic acid and dimethyl-(2,,3,4,5-tetfahydro-1H‘-3»benzazepin-T-y!methyl)-

amine. _

Yield: 45 % of theory

ESI-MS: = (M+H)* 679 | o
Re: 0.56 {silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)
Example 62

4-(2-ox0-1, 2,4,5-tetra hydro-1,3-benzodiazepin-3-yl)-piperidine-1 -cafboxylic

‘acid-[(R)-2-(4-azetidin-1-yl-piperidin-1 -y1)-1-(3,4-diethyl-benzyl)-2-oxo-ethyl]-

amide




Yield: 0.64 g (37 %of theory) ESI-Ms: (MHy 221 60b)
benzyl (R)-2-am no-3-(3, 4- dlethyl phenyl ) - propi onat e
148 0.64 g (2.9 mol)
(R -3-(3, 4-di et hyl - phenyl)-2-hydroxy-propionic acid
was dissolved in 10 nL MeOH and 1 nL water and
adjusted to a pHof 7.0 by the/ addition of 20% Cs2CC3
solution. The reaction m xture\wag evapor at ed down,
the residue taken up in 10 nL PMRiand the sol ution was
agai n evaporated down under rg ed pressure. The
oily residue was taken up in 10 DMF and the
i ce-cool ed solution was co |n£d MAth 0.34 nmL (2.9
mol )  benzyl br om Q/E:i? 3 uﬂifgere The
reaction m xture was ptifre | cool i ng
with an ice bat da s at t hen conbi ned
with 10 nL extracted tw ce MAth 20 nmL
di et hyl eth coﬂblned organi ¢ phases were
dried, evaporatedown and purified by chronmatography
on silica gel. Yield: 0.67 g (74 %of theory) ESI-Ms:
(MHy 311 Rf : 0.40 (silica gel, cyc/EtQAc 8:2) 60c)
62a)( A-axetidinA -y bbertyiwipatiding, 3- benzodi azepi n-3-yl ) - pi

1 850! 3 Sainof giaaa C%%Hdg\ﬁa%%é%hoeths@a@)@dt e of
3 @%EH@B nhoB- J5béhz(y3-9 ﬁp%ndorge 19901 Tg mmol) pzetidine and

- pi peridi n-4-
1 bemwacw diien-620 gr{éQMnmlBscrdiumma&tmwb))rohydnde was

| .

aded b PRB Y B 2ok il rlpo i 91 betBandie

mibcﬁ.tf@@lia’vﬁ stiread fof awarhédl 1 PHefl R0 THTRatibor Miilire was
rated down i.vac. to approx. 50 nL and filtered

| exttfﬁlﬁ whnita 200 eal. BEDAC ihesraasicupheseavad diedGyapprated down

Ueva po r'%ad& és&ﬂre %r']‘(& thg %g‘?ﬂ% %gg? "Mﬁg H\BS}S‘&EP% %‘-ﬁg

- Yielidi sopr ofdy2 gt(B41% ostmjdrpp filtered and dried
CESIMS:  (M+H)* 231 | :
Ry: 0.57 (silica gel, DCM/MeOH/cyc/NHz 70:15:15:2)

62b) 4-azetidin-1-yl-piperidine

3.2 g (13.9 mmol) 4-azetidiri-1 -yl-1-benzyl-piperidine dissolved in 50 mL
- MeOH were hydrogenéted in the autoclave in the presence of 0.5 g Pd/C

| 10%) at 50 °C and 3 bar hydrogen pressure until thé 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

Rs: 0.19 (silica gef, DCM/MeQH/NH; 75:25:5) .

62c) 4-(2-0x0-1,2,4,5-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-ethyi]-amide



.vac. Yield: 2.42 g (77%of theory) Rf = 0.43 (silica
gel DCM Et OAc 1:1) 60d)
(R) - 1- benzyl oxycar bonyl - 2- (834-di et hyl - phenyl ) - et hyl
4-(2-o0x0-1,2,4,5- tetrahydro-
I azepin - car box

P%%g%gﬁ%%fogggaﬁm Edpibah ovs (R aadedoii. psmemgﬁrﬁg o-
oﬁ@d@'ﬂ@te@%hy@% 1%@(&5% ))ﬂf pggﬁdr 1(—(]: r%o mo}

benzy mgz -am no- 3 prop
peORionio agid anb4-azefidinetykpipedoineg n at  RT, cool ed in the

149 d 660 ng (2.1 nmol)
Ylﬁ%z 0X0- ?gti)w&)? etoé)frahydro 1, 3- benzodi azepi n- 3-
ERI-M$i per (HF-dtgarbonyl chloride in 20 nL THE were
added dro&g se within 10 mn. The reaction m xture
Roas st i rr@§3(sitica geliGMMgOHye/Mis| 20:46d15:2)g wi t h
ice and for 1 h at RT and then evaporated down under
reduced pressure. The residue was taken up in EtOAc
Ezardpla3 fi ed by chromat ography on silica gel. Yield:
0.36 g (32 %of theory) ESI-Ms: (MtH)' 584 Rf = 0.56
(silica gel, EtOQAc/cyc 2:1) 60e)

Sﬁbxb '1C@ﬁ@géfﬁg/ﬁfbet X ah&giﬁ/dlaf&ﬁﬂﬁ W-Bierkine-1- ~carboxylic

2-ox0- 1

acld Méh(z’.’eazmpn{yl-ﬁzyﬂldmml -pig1i-(B, helickhglidreyt)i 2o Lo-ethyl]-
o ture of 350 ng (0.60 mmol)
Co) arE -1- benzyl oxycar bonyl - 2- (3 4- di et hyl - phenyl ) - et hyl

2-(Z-OX0- 1,274, = F—pt
peri di ne- 1 car boxyl ate and 30 nmn. MeOH was
hydrogenated i'n the presence of 50 ng Pd/C (5% at RT
and 3 bar hydrogen pressure unil e cal cul at ed
vol ume of hydrogen had been t up. The cat al yst
was filtered off, the sol vent el i m nat ed under
reduced pressure. Yield: 0.30 100 % of theory)
ESI - M5 (MrH) ~ 494 retentiton ¢inme (HPLC): 8.97 mn -

(met hod A) o Q
. N N
o

Lo

Prepared analogously to Example 34 from (R)-3-(3, 4-diethyl-phenyi}-2-{[4-(2-
oxo-1,2,4 5~tetrahydro 1,3-benzodiazepin-3-yl)-piperidine-1- carbonyl]-ammo}-

propionic acid and 1-azetidin-3-yl-perhydro-azepine.
Yield: 37 % of theory
ESI-MS: (M+H)* 629
" Re: 0.66 (silica gel, DCM/MeOH/cyc/NH; 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-
benzodlazepln-S-yl) -piperidine- 1-carbonyf]—amino} -propionyl}-
[4,4bipiperidinyl-1-yi]-acetate




AT
FRE

60f)

(R -1-(3, 4-di ethyl -benzyl)-2-[4-(1-nethyl -pi peridin-4-
yl )-pi perazin-1-yl]- 2-oxo- &yl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) -
pi peridi ne-1-carboxylate A m xture of 150 ng (0. 30
mol ) (R)-1-carboxy-2-(3, 4-di et hyl - phenyl)-ethyl 4-

- (2-o0x0-1, 2, 4,5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi pe
ridine-1-carboxylate, 98 . ( 0O mmol ) TBTU, 0.2 nL
(1.1 nmmol ) et hyl diisopropyl am-de and 15 nL THE as
well as 3 nL DMF was stirre 1 h at RT, then
combined with 56 ng (0.30
1- (1- met hyl - pi peri di n-4gpyl ) : plpera2|n and stlrred for

2 h. The ‘reaction mxt re was |ne ith 30 nL of
a sem sat ur at ed ‘nr. ed with 30
mL. Et OAc. The ed v @t ed

.l
down under _rgduced pressure and t he resrdua)mas
purified p tography on silica gel. ghe product
fractions /e (evapor ated down under reducéd
pressure, the residue was triturated with
di i sopropyl et her, 150 suction filtered and dried.

PREEEY arfiogBudile RPN bl B d Y ke -(2-
0tb-0 2 £5aetkaRydroSt, B%@Bﬁ%rﬁph§yh%ﬁ§%1r?éqpédib§nw ol

peri di ne- 1- car boxy! |

PraeianiG aeyl.and@hyl- [d'@bmeﬂﬂmﬂﬂ-yf-a;e(tmedl met hyl am norret
Yﬂé}’dg 1,2, 44260/}811%%!%? o- 3-benzazepi

yl)-2-"0xo-e amde 0O N~ QAFIN/N\ NO H
ESILM)S (M+H)* 729
1-(7-di net hyI am nonet hyl - 1, 2, 4, 5-t et r ahydr o- 3- benzazep
in-3-yl)-2, 2, 2- _ :

Example 65

ethyl {4—[1--((R)-'3-(3,4-d iethyl-phenyl)-2-{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidine-1-carbonyl]-amino}-propionyl)-piperidin-4-yl}-
- piperazin-1-yi}-acetate | o

| Prepared analogously to Example 34 from (R)—S-(S,4-diethyl-phenyl)-2-{[4—(2¥
oxo-1 ,2,4,5-tetrahyd ro-1 ,3—benzodiazepin-3-yl)-piperidine-1 -carbonyl}-amino}-
propionic acid and ethyl (4—piperidin-4-yl-piperazin—1‘-yl),—acetat‘e _



trifluoro-ethanone 11.7 nL (23.4 mol) of a 2 M
di met hyl am ne solution in THE were added to a
sol ution of 4.5 g (16.59 mﬁﬁ?)
3-(2,2,2-trifluoro-acetyl)-2,3,4,5-tetrahydro-1H
enzaze car bal dehyde |n 150 nmL THE and t he
Ygﬁﬁ?utlon%fﬁg to pH5 with 1 nL gl aci al
E&F8ig-C acemi{.H)Axf;t 30 mn 4.62 g (21.79 mmol ) sodium
tri acet oxyborohydri de were added and the reaction
m xture was stirred overnight at RT. The reaction
E rln [ was carefully conmbined with saturated NaHCO3
, stirred for 30 mn, exhaustively extracted
vvith Et OAc, the organic phase was separated off and
ried over Na2SO4 After the desiccant and sol vent had
: -[%E(&i 39(3 %diﬁiméd)ftqﬁ'é")c%ﬁﬁr@cpmh&fbﬁ-twa&hxdmdl fared

@H@%ﬁ@@ﬁbsgﬁ(@@ Shdihe é‘%ﬂﬁw %ﬂg“k}é&r"&’wl = 301 151

[4F¢]b1p1@er7<ﬁn3(l81 yl]-eaemehmdDCM MeOH/ cyc/ NH3 70 15:15: 2)- 61
dinethyl - (2, 3,4, 5-tetrahydro-|

7H-3 benzazepl n-7-ylnethyl)-amine 50 nL water and 8.5
g (61.51 nmol ) K2CO3 were added to a sol ution of 4.5 ¢
(14 98 nmmol )
1- (7- di met hyl anmi nonet hyl -1
in-3- yl)-2,2,2-trifluoro-
the reaction m xture vvas ed for 72 h at- RT. The
reacti on sol ution was ated down i.vac. , the
resi due was conbi ned VVI E)CM to renove

i nsol ubl e i ngredi ' do .vac. The
~desired produ s obt ajinedy i
l'i ght-brown/oil N°Yireld: 2.9 g (95% of theg

" B-tetr ahydr 0- 3- benzazep
one in 50 nL MeCH and

ESI - MS:

(MH "' = ,LQO 39 (silica gel, DCM MeOH cyc/ NH3
70: 15: 15°
4- (2- oxo- , 4, 5- tetrahydro 1, 3- benzod| azep| n-3-yl) - pi

peri di ne- 1- carboxyllc acid
A th&re of ( 2 04mg|(0t2qyrlnmol) et%yl) {1 ((S?)-S -(3, 4-tdr|]et{13I[T|.]Jhneonr{/‘le)t S—{[|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 2.5 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 exabt[y
. 7.0 by the addition of 0.1 M HCI. The precipitate was suc:tron filtered, washed -
with a little water and dried. '
-~ Yield: 139 mg (90 % of thedry)

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-
' benzodiazepin-3-yl}-piperidine-1-carbonyl]-amino}-propiony!)-piperidin-4-yl]-
piperazin-1-yi}-acetic acid




1,2,4,5-tetrahydro- 3-benzazepi n- 3-yl ) - 2- oxo- et hyl ] - am
de Prepared anal ogously to Exanple 34 from

(R)-3-(3, 4-di et hyl - phenyl ) -126{[ 4- (2- oxo0-1, 2, 4,
5-tetrahydro- 1, 3- benzodi azepi n-3-yl ) -pi peridine-1l-carb
onyl ]-am no}- propionic acid and

di net hyl - (2, 3, 4, 5-tetrahydrg-| H 3- benzazepi n- 7-yl net hy
[)- amne. Yield: 45 % of tteory™ E81-Ms: (MtH)' 679
Rf: 0.56 (silica gel, DCM cyc/ NH3 70: 15: 15: 2)
Exanpl e 62
4-(2-oxo-1,2,4,5-tetrahydro
peri di ne-1-carboxylic

acid-[ (R -2-(4-aze rﬁ\}? eridi A- 1zyl ) -1- (3, 4-di
et hyl - beri zyl ) - 2- dxo- ¢t h ’w\ﬁg de 1@2_5 1o/ \

. 3-benzodi azepi n- 3-yl ) - pi

N'-OH 62a di n- -yPlbenzyI pi pe eridine 1.0
m (17.5 1) glacial acetic acid were adtféd to the
stirred of¢ 3.0 nL (16.5 mmol)

1- benzyl - |pé‘r| done, 1.0 g (17.5 mmol) azetidi ne and

100 nL DCM Then 6.0 g (39.5 mml) sodi um
tri acet oxy-borohydride was added batchw se within one

Pﬁwaredl\ﬂméleg@my o Exanhble B ﬂr@rﬂ étl@j’li :-]QT‘W?L F8-(3 AL dibthiye

was stirred for a further 12 e reaction

Phﬁfsv{)tﬁ'ﬁ‘?v(asOXOe&?r‘a@ﬂ@ﬂawcﬁmmen@@amn-Q-bilérpmegdmaﬂ-

coRBS S ion LR A Pord by e
Yieldr omat o@i%afiinf.theofiyel d: 3.2 g (84 %of theory) ESI-Ms
Eé'%é; ig:](EFer)DTEE (silica gel, DCM MeOH cyc/ NH3

Example 68

- ethyl {4-{1 -((R)-é—(3,4—diethyl-phenyl)~2-{[4-(2-oxo-1 ,2-dihydro-imidazo[4,5-

clquinolin-3-yl)-piperidine-1-carbonyl}-amino}-propionyl)-piperidin-4-yl]-
piperazin-1-yl}-acetate

o N. y Nj\Né N N N- |
SR T
) Hle,go - ' 0) |

Prepared analogously to Example 1i) from 3-piperidin-4-yl-1,3-dihydro-
imidazo[él,5-c]quinolin-2-ohe and ethyl (4-{1-[(R)-2-amino-3-(3,4-diethyl-

phenyl)-propionyl]-piperidin-4-yl}-piperazin-1-yl)-acetate

Yield: 64 % of theory



62b) 4-azetidin-1-yl-piperidine 3.2 g (13.9 nmol)
4-azetidin-1-yl-1-benzyl - pi peridi ne dissolved in 50 nL
MeOH wer e hydrogenated in tlRé autoclave in the
presence of 0.5 g Pd/C (10% at 50 C and 3 bar
drogen ressure until the cal culated vol ume of
MBgen MMtHbed3 t aken up. The catal yst was filtered
off and the solvent was elimnated under reduced
pressure. Yield: 1.9 g (98 % of theory) ESI-MNE:
Ekdnble 6941 Rf 0.19 (silica gel, DCM MeOH NH3 75: 25:5)
62c)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

FOIT B
PP LRI AR B e L2l o
- clquinefind- yl)-ﬁmdwmt-hscbrbm]emnmwﬁ)rwermﬂ) -Eig4 ipipeddingl- -
| Eté rrpl e 34 from
Y@'ﬁ?e 93, 4- di et hyl - phenyl ) - 2- {[ 4- ( 2-

OX0- I 2 4 5= lt‘lldllyUIU J. 3=benzorch aLt:pl =3 yi)-pl |94 ] —d
i ne-1-car bonyl] am no}- propionic acid and _

Yield: 36 %of theory
ESI-MS: (MFH)' 615 Rf : 0.53 (sittca gel,
DCM MeOH/ cyc/ NH3 70: 15: 15: 2) y—Exanpl e 63
4-(2-o0xo0-1,2,4, 5-tetrahydr .@
3- benzodi azepi n- 3-yl ) - pi peri gfffe- 1- carboxylic acid
[(R-2-(3-azepan-1-yl - tidin-1-yl)-1-(3, 4-di et hyl -be

_nzyl)26‘e\t>hzl\l]/© O/J%%\VMNLO H

4-azetidin-1 -yl-piperidine.

_ Prepared analogously to Example 1i) from 3-piperidin-4-yl-1,3-dihydro-
‘imidazo[4,5-clquinolin-2-one and ethyl {1[(R)-2-amino-~3- (3 4-d|ethyl phenyl)-
‘ proplony!] [4,4']bipiperidinyl-1-yl}-acetate

Yield: 49 % of theory

ESIMS:  (M+H)* 752

Example 70
{41 -((R)_'-B-(S,/-l-diethyf—phenyl)—Z-{[4-(2-oxo-1 ,2-dihydro-imidazo[4,5- |

c]quinoiin-‘3-yl)-p‘iperidine-1-carbonyl]-amino}-propionyi)—pipen’din-4-y|]-
_piperazin-1-yl}-acetic acid




Prepared anal ogously to Exanple 34 from

(R -3-(3, 4-di ethyl -phenyl)-2-{[4-(2-

0x0-1, 2, 4, 5-t et rahydro- 1, 3-B¥&nzodi azepi n-3-yl ) - pi peri d
i ne-1-carbonyl ] -am no}- propionic acid and

1-azetidi n- 3-yl - per hydro-azepine. Yield: 37 % of
theory ESI-Ms: (M+H)' 629 Rf : 0.66 (silica gel,

DCM MeOH/ cyc/ NH3 70:\15:45:2) Exanple 64 ethyl
[1'"-((R)-3-(3,4-di et - phenyl ) -2-{[4-(2-o0xo0-1, 2,4, 5-t
et rahydro-1, 3-
benzodi azepi n- 3-yl ) -piperi di ne 1-carbonyl]-am no}-prop

ionyl)- [4, 4]b| pesldlnl-l acetate 154 NI
| N-NN=- -0 = Q{/__}‘ O H Prepared
ARS ogusl Exan'pl

t hyl - nyI) 2{[4(2-
- J—%ag tetrahydro , 3- benzodllé'czepl n-3-yl)-piperid
i ne- 1-dar nyl ] - am no} pr opioni c acid and et hyl
[4, 4Tb| pi peridinyl-I-yl-acetate Yield: 42 % of theory
Plepbréfansitibhs! ?89Ex§’ﬁﬂfépé Y
rFeE P!@3 (% 4-di et hyl 63i’]heny ;‘ﬁz{h [14((R53( ?Ll,eg?yi, 5

pharwg)r%ﬁﬂ 269)@-3,2-@émd@ﬂmldazo[4 5- c]qumolm 3-yl) p{peridine-1,-

- BERRBaril PRt B R R anEseBle T

Yiel: N N-M2N4 ofNhEoR \- O
ESIMS:  (M+H)" 725

Example 71

[1'-((R)-3-(3,4-diethyl-phenyl)-2-{[4-(2-0x0-1,2- dihydro—imidazo[4 5-cjquinolin-

- 3-yl)-piperidine- 1-carbonyl]~amlno}-proplony!) -[4,4"bipiperidinyl-1-yl}-acetic

acid

Prepared analogously to Example 66 from ethyl [1-'-((R)—3—(3 4-diethyl-
phenyl)-2-{[4-(2-oxo-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidine-1-
carbonyl]-amino}-proplony!) -[4,4Ibipiperidinyl-1-yl]-acetate

Yield: 69 % of theory

CESEMS:  (M+H) 724



o

\ NN~-OO H/ Prepared anal ogously to Exanple 34
from (R)-3-(3, 4-diethyl-phenyl)-2-{[4-(2-

oxo-1, 2, 4, 5-t etrahydro-1, 3-38nzodi azepi n- 3-yl ) - pi peri d
i ne- 1-carbonyl ] -am no}- propionic acid and et hyl

(4- pi peridin-4-yl - pi perazin-1-yi)-acetate 155 Yield:
33 % of theory ESI-Ms: (MrH)® 730 Exanple 66

LA -3- (3, 4-di et hyl - phenyl ) - 2- {[ 4- (2- ox0- 1, 2, 4, 5- t
wéépggéﬁgo-l,B-

benzodi azepi n- 3-yl)-piperidine- 1 car bonyl ] - am no} - prop
i onyl) - ]blplperldlnyl-l- ]-acetic acid N -
R1qon-2- dll!i‘lﬂ"@'ml azp(4p- Cht@nqm S#I)rnlszeml@edf-cqrboxw@ acid

{({?Y-"zé(g?@@y ?E‘ng [ﬁl -mﬁthr}/l 5pe£a%u[1 4 ¥i§ piperidin-1-yl]-2-oxo-

- etbyip-atnide 4, 5- tetrahydro |, 3- benzodl azepin-3-yl)-piperid

i.ne-1-carbonyl .- am na}-

propi onyl )-[ 4, 4' ] bi pi peridinyl-1-yl]-acetate, 20 rnL
THE and 2.5 nL 0.1 M Na(}|was§tt3|rredfor 12 h at RT.
The organi c sol vent was el ate under reduced '

pressure and the pH of the’rea on m xture was
dditio och 1 MHA .

adjusted to exactly 7.0 by t
The precipitate was suction filtered, d wth a

I|ttIe wat er . and dri ed. Yleld 13 i % of theory)
ESI - MS: - (MtH) © 701 Exanpl

{4-[1-'(('R)-3- 4d:©i [4-(2-0x0-1,2,4,5
['N- pryeri di ne- 1 car bonyl ] - am no} prop

-t et rahydr, 6%

-benzodi aze
i onyl ) - pi pet

Prepared analogously to Example 17) from (R)-Z-amino-3-(3,4—di'ethyl-

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




pi perazin-1-yl}-acetic acid 156 N-N'" "N~ NN N= H O

~~ 0O HO \ NN H Prepared anal ogously to Exanple 66
fromethyl {4-[1-((R)-3-(3, ®odi et hyl -
phenyl)-2-{[4-(2-0x0-1, 2,4, 5-tetrahydro-1, 3- benzodi aze

pi n- 3-yl ) -pi peridi ne- 1-

car bonyl ] - am no} - pyopi onyl ) - pi peddi n-4-yl ] - pi perazin-1
-yl }-acetate Yield: 99 % of theory ESI-MS: (MtH)' 702
Exanpl e 68 et hyl
{4-[1-((R)-3-(3, 4-

hyl - phenyl ) - 2-{[ 4- (2- oxo0-1, 2-di h

ydro-im daﬁ\I 4, 5-

c] qui nol i n- 3 - | perl d| ne- 1- car bonyl ] - am no} - propi on
yl) - p| per i H : er zi\n-1-yl }-acetate xol
NN' | ' \ "H Prepared

ana anﬁl e Ii ) from

di n- 4- yI 3-di hydr o-
) 5- c]qU|noI|n 2-one and et hyl
(1H[(R)-2-arri no- 3- (3, 4-di et hyl -
“phenyl ) - propi onyl ] - pi peri di n-4-yl}-piperazin-1
-yl )-acetate Yield: 64 %of theory 157 ESI-Ms: (M+H)

Affikture of 390 mg (1.01 mmol) (R)-2-amino-3~(3,4-diethyl-phenyl)-1-[4-(1-
m'ethy!-piperidin-4-yl)-'piperazin-1 ~yl}-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 mi. acetonitrile and 270 mg (1.10 mmol) 3-piperidin-4-yl-1,3,4,5-
tetfahydro-j,3-brenzodiazepin-2-one and refluxed for 14 h. The reaction
mixture was evaporated down under reduced pressure and the residue was
‘purified by chromatography. The product fractlons were evaporated down, the
residue was triturated with PE and suction filtered.
Yield: 200 mg (29 % of theory)

ESIMS:  (M+H)* 682 | |

Re: 0.33 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Exarhgie 74

N-[1-{(R)-1 -(3,4-d‘]eth'yf—benzyl)'-z-[4-(4-methyl-piperazin¥1 -yl)-piperidin-1-yi}-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 69 et hyl
[1'-((R)-3-(3,4-diethyl-phen¥l)-2-{[4-(2-oxo-1,2-dihyd
ro-im dazo[ 4, 5- 16

c] qui nol i n-3-yl)-pi peridi ne-1-carbonyl ] -am no}-propion
yl)-[4,4" ]bipiperidinyl-I - yl]-acetate (. N N

H'rN __~ HN O Prepared anal ggously to Exanple 1 i)
from 3-pi peri di n-4-yl - 1, 3-di hydr6-

i m dazo[ 4, 5-c] qui nol i n-2-one ang, et hyl

{1'-[ (R -2-amn no- 3- (3 4-di et
propi onyl]-[4,4"]Dbi p|p§r\d| nyl-T -yl}-acetate Yield:
49 % of theory ESI-Ms:

752 Exanple 70
{4-[1-((R-3-(3, 4- i@y W@ﬁoxo 1,2-dih

ydro-im dazo[ 4, 5-
0 di ne- 1-®ar bonyl ] --ani no} - pr opi on

yl) - pi peri pi perazin-1-yl}-acetic acid 158
00l N~ N N O H Prepared anal ogously to
Exanpl e 66 mithyl {4-[1 -((R)-3-(3, 4-diethyl -

phenyl) - 2-{[ 4- (2- oxo- 1, 2- di hydro-i m dazo[ 4, 5- c] qui nol i
n-3-yl) - pi peridi ne-1-
Prepateshsndlogoisipte dHemhsla 3 fram mep:pdnﬂm%x/l -1 ;34 Bﬁéﬁﬁhyﬁm-

1- ate Yield: 42 % of theor ESI -
be;géh}][éi@aﬁzgpmrz ~one and (R)o- -amino-3 (¥3 4-diethyl phe%yl)-ljlb -[4-(4-

~ methyl-piperazin-1-yl)-piperidin-1-yl]-propan-1-one

Yield: 26 % of theory
ESI-MS: (M+H)" 682

- _Rf: 0.47 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)

Example 75

- N-[1-[(R)-2-[1,4"bipiperidinyl-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-ylj-meth-(Z)-

yIidene]-cyanamide

Prepared analogously to. Example 73 from 3-piperidin-4-yi-1,3,4,5-tetrahydro-
“benzo[d][1,3]diazepin-2-one and {R)-2-amino- 1—[1 4']b|p|per|d|nyi 1'-yl-3-(3,4~-
d:ethyi phenyl)-propan-1-one.



[1"-((R)-3-(3, 4-di ethyl - phenyl) - 2- {[ 4- (2- oxo0- 1, 2- di hyd
ro-imdazo[ 4, 5-c] qui nol i n-
3-y1) - pi peri di ne- 1- car bonyl$2 ani no} - propi onyl )-[4i4']b
ipiperidinyl l-yl]-acetic acid O NNIKkHW~/ ~/N OO
HO ---k16 H Prepared anal ogously to Exanple 66
Yﬁ%m et hy15 Paothemy: 3- (3, 4- di et hyl -

N ??67oxo 1, 2-di hydro-i m dazo[ 4, 5- c] qui nol i
Eghg@lyl Zq\é)er?)l I ne-1-

Rear bonyl 16.481(silga gelp POMMoOHAYS/NIY [FIopEs:i siny | - |
-yl]-acetate Yield: 69 %of theory ESI-NMS: ?NH-H)' 724

159 Exarrpl e 72

Ef]ﬁ&éﬁ -1, 2-di hydr o- |mdazo[4 5-c] qui nol i n- 3- yI) pi pe
I dr ne- -carboxyllc acid
{(R)-1-(3, 4-di et hyl -benzyl)-2-[4-(4-nmethyl -pi perazin-1

RRA A SRR e

qumazolln -3-yl)-piperidin-1-yl]-butan-1,4-dione

76a) tert-butyl 4—(3,4-dimethy{-pheny,l)—3,3-bis-ethoxycarbonyl-butanoate
1.56 g (35.7 mmol) sodium hydride (55% in mineral oil) 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 wére dried
and evaporated down under reduced pressure.

Yield: 11.6 g (91 % of theory)

Rs: 0.6 (éilica gel, PE/EtOAc/glacial acetic acid 8:2:0.5)

76b) 4-(3,4-dimethyl-phenyt)-3,3-bis-ethoxycarbonyl-butanoic acid
A mixture of 11.6 g (29.5 mmol) tert-butyl 4 -(3,4-dimethyl-pheny!)-3,3-bis-
ethoxycarbonyi-butanoate and 100 mL DCM was combined with 20 mL TFA,



Prepared anal ogously to Exanple 17) from

(R)-2-am no- 3- (3, 4-di ethyl - phenyl)-1

-[ 4- (4- met hyl - pi perazi n- 1- y168- pi peri di n-1-ylj-. propan-

1-one and 3-

pi peri di n-4-yl -1, 3-di hydro-i m dazo[ 4, 5-c] qui nol i n- 2- on
the repctior migsremves stifred rfon 3 BSit-RBand veporatsd downamgee

‘?@Ffd(p(ﬁsﬁe(s 4-di et hyl - benzyl ) - 2- [ 4- (1-met hyl - pi per

Yidild- 4- y! )10I0p@(ﬁm%df~twa&>
oxo- et hyl am no}-1-[4-(2- xo 1,2,4,5-tetrahydro-1, 3-ben

Rf6di azepi B39-(pilia qgaﬂ eE/E@(DAc/glacaaI acetic acid 8:2:0.5)

n-1-yl]-meth-(2Z)-ylidene]-cyanam de 160 N ~\ N _
N--N -\-/( N NHO-~NO H A mxture of 390 ng
: 7@(1) OdiethybR2)(3,4-dimethyi- benzyl)-2-{2-ox?—2 {4- &240)(011 J4-dihydro-2H-
N o
mat h%'n%?cg@r"g'd')rp'ﬂe@ﬁﬁ' 1pY'}5@ﬁl¥ 5 b"ﬂ? pr opan- 1- ong o
I te an
A?ﬁthpﬁB O?Aég%;_ | rrezjm?-gl)wqqx QEM%%] Egén?ﬂgh@ g%’apor ated
A etboma:hd@yl hutanaie acid 9519 €32.ThemolsTRITY, 425 (Stnbimrad)
HQ‘BB %érrpg‘tﬁé*get Py eshySiusthropyiamine, 270 mL T hnd 30 mL

- wher wﬂ%ysifn@tﬂfo3w$ﬁﬁ%i'liﬁlzﬁﬁdi heh EMB0RRd Wit ?@&ggadée 9'midl)

h. The reaction m xture was evaporat ed
3-pingiididd i-Sskditydeand Httnwnawlnd%@naaihe pemctiolnewxb;re was

fraction e evapo ted
S0P BB OR g VR BABH ol B A BB R0 IR
| reéudbbavmstm@mm 123DJQnIIBa(L&8téHJ néHUmcgdmtuorﬁguctl}& filtered,
é;%4+ 682 silica gel, DCM MeOH cyc/
W e;:%wﬁlg wza)ter and dne in-the circtilating air dryer.
" Yield: ~ 15.6 g (96 % of theory)
Re: 0.77 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

T 766-) 2-(3,4-dimethyl-benzyl)-4-ox0-4-[4-(2-0x0-1,4-dihydro-2 H-quinazolin-3-
yl)-piperidin-1-yl}-butanoic acid

- A solution of 15.5 g (28.2 mmol) diethyl 2-(3,4-dimethyl- benzyl) -2-{2-0x0-2-[4~
(2-oxo0-1 4-d|hydro-2H-qu1nazo!m-3-yI) plpendm 1-yl}-ethyl}-maionate 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 Qf another 11.2 g
(16'9.7 mmol) KOH dissolved in 150 ml water the mixture was refluxed again

- for 5 h, then combinéd with 150 mL water and the preéipitate was suction
filtered. The filtér 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 mrculatmg air dryer.

“Yield: 6.7 g (53 % of theory)

Ry: 0.18 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

76e) 11 ;4']bipiperidinyl-1'—yl—2-(3,4-dimethyl—benzyf)—47[4-(2-oxo-1 4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-dione



Exanple 74
N[1-{(R-1-(3, 4-di et hyl -benzyl)-2-[4-(4-met hyl - pi pera
zin-1-yl)-piperidin-1-yl)- 264

0XO0- ethylan1no} 1-[4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- ben
zodi azepin

AgnprYnedt §- S_Qﬁ\é &wmth% 13 Apilimetindhepgrirdrexes4-1642-oxp-1.4-
ank 3l R ARSI SRR o AR
TBahk; 0[28 §12.3] rdrrgnt);imgﬁt Z)h 89 mlﬁ(ﬁﬂ Immol) ethy!dusopropy!amme 45
t
m@*ﬂéan& %B}Lawét@r Y| %tlrr@%iaeg 19 %fn)ﬁi ﬁﬁ carrt!mﬁﬂ Wit Qe37 g
) e 410BB g TSl BBio A S5 o g
: wals [efl(ap()m)ect d{DWnLUnder reduced pressure, the residue was combined
Wgh]Sﬁ\ raksdI l?%h?pa %n(zg’rypd'eﬂlraeétgg Hhree relnYes) w&h m%h
(%—5)6%)@Wmnéd Erdéﬁftzﬂl%%e\ﬂér’é &éd )evﬁbﬂf%'iécﬂtl@wﬁm‘lhbr i

yl i dene]™- cyanam de

reouvled pressere gag mnﬁa@ba@@c@mtqgoamWr@nm ge{ offhe

P%Qﬁgﬁf%ﬁfﬁ’fggf} ezvégﬁﬁ%%é ghglwtﬁ"&}ég "Qduced pressure, the residue

‘whRYritdraed nmhldlisépmp}ytytt@emahd@uaudm ﬁrtenéh 3-(3, 4-
di et hyl - phenylg propan- 1- one
Yield: 0.6 g (50 % of theory)

Re: 0.52 (silica gel, DCM/‘MEOH/C}/C/NH# 70:15:15:2)

" Example 77

: 2-(3,4-dimethyl-benzy[)-1-(1'-rhethyl—[4,4']bipiperidiny!-1 -yl)-4-[4-(2-0x0-1,4-
: dihydro-2H-quinazoIEn-3-y|)-piberidin-1 -yl]-butan-1,4-dione

Prepared analogously to Example 76e) from 2-(3,4-dimethyl-benzyl)-4-oxo-4-
[4-(2-oxo-1 4-d|hydro-2H—qurnazolm -3-yl)- pipendln 1-yl}-butanoic acid and 1-
‘methyl-[4,4' ]blplpendlny!

Yield: 33 % of theory

Ry: 0.36 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)



. 162 Yield: 15 %of theory ESI-Ms: (MtH)' 667 Rf:

0.49 (silica gel, DCM MeCH c¥c/ NH3 70: 15: 15: 2)

Exanpl e 76 16

1-[1,4" ] bipiperidinyl-I"-yl-2-(3,4-dinethyl -benzyl }4-]

4- (2-0x0-1, 4-di hydro- 2H
in-3-yl)-piperidin-1-yl]-butan-1,4-dione o ON

NN} N) rNrOH 76a) tert-butyl

4- (3, 4-di met hyl - phenyl ) - 3, 3- bi s- et hoxycar bonyl - but anoa

2¢(3,|4)-dirr53ﬁ'lyg-ol|3(eagyig-1 n[ﬂﬁ01)mﬁqil4pméryﬂ1—i4q,é)-pi5§%z'fim1 AT Re &d(2-

oi s ~adde atchwise to the s tion .8.80 nL
o oy QU ) sty - BT L s nat o

E

was stirred for .1 h. Then 6.5 g (32.6 mmuol)

4- br ononet hyl - 1, 2- di et hyl - benzene dissolved in 70 niL
THE was sl owy added dropw s the ice-cool ed

m xture and stirred for 1 h The reaction

m xture was evapor ated down un reduced pressure,
the residue was conmbi nedowith 20%citric acid solution

and extracted three tin#s wth FTOAC. combi ned
or gani ¢ phases vveri@“bd apdtated Hown under
reduced pregs : Le: 11.6Q ( % 0 heory) Rf

0.6 (silica ggl, PE/EtOAc/glacial acetic acid 8:2:0.5)
76b) N O } ’

4- (3, 4- di et hyl Jthenyl ) - 3, 3- bi s- et hoxycar bonyl - but anoi
c acid A mxture of 11.6 g (29.5 mol) tert-butyl 4

- (3, 4-di net hyl - phenyl ) -3, 3-bi s-

th bonyl - but te 100 nmbi ned
PEDIRYSALBomL PNt A 1001 POMAES: SRSy od-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1 -yI]—butahoic acid and 1-

(1 —methyi—pip’eridin—4—yl)-piper‘azihe.
Yield: 27 % of theory |
Ry 0.35 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

Example ?9

2-(3,4-dimethyl-benzyl}-1-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yi]-4-{4-(2-
oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1 ,4-dioné




163 the reaction mxture was stirred for 3 h at RT

and evapor ated down under reduced pressure. 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) di et hyI

2- (3, 4-di net hyl - benzyl ) - 2- { 2- ox0- 2-[ 4- ( 2- di hyd
Prepaped analogous!y to Example 76e) from 2-(3,4- dimethyl benzyl)—4 -0X0-4-

FABRF Daldinsapbe2 R gy blper i Y- 6TRaRER ' Ria Ahd 1-

méﬂ‘(yﬁdfébiﬂeri‘dilﬁhyyl-mb@'@}dn)e 3, 3-bis-
et hoxycar bonyl but anoic acid, 10.5 g (32.7 mmol) TBTU,

Yiglh g (3BS%mefNPOVHOBL, 5.8 nL (32.4 mol)
et hyl di i n wat er was
RStI rred ﬁg?ﬁ@%@ﬁél BCF@/ %(gh{%@ﬁq@%nboﬁﬂsegbvz\n)th 7.6 @9
- (32.9 mmol ) 3-piperidin-4-yl-3,4-di hydro-1
EH— u]i olin-2-one. The reaction mxture was stirred
——*ﬂﬁ%@at RT and evaporated down under reduced
pressure. The residue was stirred with 150 ni

saturated NaHCO3 sol ution, suction filtered, washed
2-(, ¢dimethyl-banzyip [ dd4iethyipipeagiou s)pigeridin- Tyl-dr{4-(2-oxo-

1 @Mﬁiﬁﬁﬁﬁ%@@% Y%gpltggﬁf%yy?rgﬁz{buta 01 Alafoni! | ca gel,

253 Ardr et hytr—benzyt =4 0oR 04~ 4= Z-0X0- L, 4-di hydro-
2H qui nazolin-3- yl)-piperidin-1-yl]-butanoic.acid A
solution of .15.5 g (28.2 mypl )/ di et hyl

2-(3, 4- dlnethyl benzyl)-2-{2fo%0-2-[4- =
(2-oxo-1, 4-di hydr o- 2H qui na -3-yl)-piperidin-1-yl]
-ethyl}-mal onate in 100 nL was conbi ned w th

the mi xture was ref e . tef the -addition

of another 11.2 ¢ I(lé\b! . NK ?'\s,igfl\'/_e\q in 150
m. water t xjuremas refl@xed again for 5 h, then
conbi ned @?\g%m wat er and the precipitate was
suction fi¥fe ~oThe filter cake was dissolved in

- 500 nL water, ylashed twice with 100 nlL Et OAc and

‘adj usted to pH 4 by the addition of conc. HCl. The
precipitate fornmed was suction filtered and dri'ed in

Prgggre%' efna%&gdsqgt 'Erxaﬂ{p}fg l'76e) from 2-(3,4-dimethyl-benzyl}-4-oxo-4-
" [4-(2-0x0-1,4-dihydro-2 H-quinazolin-3-yl)-piperidin-1-yl]-butanoic acid and 1-

ethyl-4-piperidin-4-yl-piperazine
Yield: 29 % of theory .
Rs: 0.61 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 81

2-(3,4-dimethyl-benzyl)-1-[4-(4-isopropyl-piperazin-1 -yl)¥pi peridin-1-yi]-4-[4-(2-
- oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione ‘




Yield: 6.7 g (53 %of theory) Rf 0.18 (silica gel,
DCM MeOH/ cyc/ NH3 70: 15: 15: 2) 76e)

1-[1, 4" ] bipiperidinyl-I"-ylé62-(3,4-di et hyl -benzyl) - 4-
[ 4-(2-0x0-1, 4-

di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-1-yl ] -butan-1, 4-
dione 164 A mxture of 0.9\ (2.0 mol)

. [ 4- (2- ox0- 1, 4-
di hydr o- 2H qui nazol i n- 3-y eridin-1-yl]-butanoic
acid, 0.71 g (2.2 nmol) 0.28 g (2.1 mmol ) HOBt,
0.39 nL (2.2 mol ) ethylifii$ opyl amne, 45 nL THE

and 5 nL water was stir l\lﬁ__éconbl ned

with 0.37 g (2.1 I '
stirredf‘ :- X 4 h. The reactlon m xture
evaporate nder reduced pressure, the resi due
was combi néd” Wt hosat ur at ed NaHCO3 sol uti on and :
extracted thregitines with DCM MeOH (95:5). The

conmbi ned organi ¢ phases were dried, evaporated down
under reduced pressure and purified by chronatography

Y
PRYETeF4E8aHTH o e BTREL Bopl 228 MR IE Rz gsox04
[4v@soxo-1 dediaydre-2-ghirdizo s P hbmnwl]cbmamc@md and 1-
filtered, Yield: 0.6 g (50 % of theory) 0.52 ‘ ‘
ISQ@‘OPV'c%rpgt@ﬂ IEM-IIRSAE)./ NH3 70: 15: 15 2) Exanpl e 77
3, 4 yl)-1-(1' -nethyl -[4, 4' ] bi pi peridin
Ya%[o( 2@‘{ #(tEQS'QVé D
R]d| hydro 69| (siliczodl| DCMM@GWCWM\MB Aorsi52but an- 1, 4-
~dione O NNMN v OO-NO H Prepared anal ogously to
Exanpl e 76e) from 2-(3, 4-di net hyl - benzyl) - 4- oxo- 4-
. E,[i?élgf@xo 1, 4-di hydro- 2H qU| nazol i n-3-yl) - pi peri d| n-1-.
Y :

utanoi ¢ acid and 1-

)
9
2- (3, 4-di net hyl - benzyl )-4-0
)
B

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

=
D
Q
=
O
T
O‘:'O’J\
/ ~

g 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]-butanoic acid and 1-
methanesulphonyl-4-piperidin-4-yl-piperazine.

 Yield: 45 % of theory |

Re: 0.65 (silica gel, DCM/MeOH/cyc/NHz 70:15:15:2)



met hyl -[ 4, 4" ] bi piperidinyl Yield: 33 %of theory R
0.36 (silica gel, DCM MeOH cyc/ NH3 70:15:15:2) 165
Exanpl e 78 168
2- (3, 4-di net hyl - benzyl ) - 1-[4- (1- met hyl - pi peri di n-4-yl)
-pi perazin-1-yl]-4-[4-(2-
3di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-1-yl]-bu
tan-1,4-dione O N Nomi ~N O NH Occ Prepared
anal ogously to Exanple 76e) from
432{cko4t didirydrpl 2ipguindzptid-3o0Ppiperidine-1-carboxylic acid {1-(3,4-
[ 4- EZ- 0xo0- 1, 4- di hydr o- 2H qui nazol i n- 3;3{I ).- pl ger i din-1-
dipnethychenzylo-it(4methy!riperazin-1-yl}-piperidin-1-ylj-2-oxo-ethyl}-
a!(rﬁdémt hyl - pi peri di n-4-yl)-pi perazine. Yield: 27 % of
theory Rf : 0.35 (silica gel, DCM MeOH cyc/ NH3

70:15:15:2) Exanple 79 _
2- (3, 4-di net hyl - benzyl ) - 1-[ 4- (4-net hyl - pi perazi n-1-yl)
-piperidin-1-yl]-4-14-(2- oxo:1;
4- di hydr o- 2H qui nazol i n- 3=yl ) peri di n-1-yl ] -butan-1,
4-dione o JDNN, }-N N N O A I NN\N\O H 166
Prepared anal ogously to Exanpie 76e) from

2- (3, 4-di net hyl - benzyl ) - - oxf
[ 4- (2- ox0- 1, 4-di hydre i-hazal/i n- -M/f)_-\ﬁj_peri di n- 1-
yl ]-butanoic acid a N/ ‘

83a) ethyl 2-amino-3-(3,4-dimethyl-phenyl)-propicnate

A mixture of 18.6 g (93.5 mmol) 4-bromomethyl-1,2-dimethyl-benzene, 25.0 g
(93.5 mmol) ethyi (diphenylmethylidene-amino)-acetate, 3.29 g (10.0 mmol)
tetrabutylammonium bromide, 41.3 g (250 mmol} K2CO3x 1.5 H20 and 600
ml acetonitrile was refluxed overnight. The reaction mixture was filtered, the

I—-Z

filtrate was evaporated down under reduced pressure, the residue was taken

up in 500 mL diethyl ether and combined with 250 mL semiconc. HCl with
vigorous stirring. Then the organic phase was separated off, the.aquédus
phase was extracted twice with diethyl ether-and neutralised by the addition of

. solid NaHCO;. 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,S0Qy , filtered and evaporated down under reduced pressure.
Yield: 11.3 g (65 % of theory)

Ri:  0.62 (silica gel, DCM/MeOH/cyc/NH, 70:15:15:2)

83b) ethyl 3—(3,4-difnethyi-phenyl)—2-{[4—(2-oxo-1 A-dihydro-2H-quinazolin-3-
_ yl)-piperidine-1-carbony!]—amino}-propionate '

10.0 g (57.9 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



met hyl - 4- pi perid in-4-yl-piperazine Yield: 33 % of
theory Rf : 0.53 (silica gel, DCM MeOH cyc/ NH3
70:15:15:2) Exanple 80 169

2- (3, 4-di net hyl - benzyl)-1-[4-(4-ethyl -pi perazin-1-yl)-

di n-1-
.c% t%ﬁél SHRachon i by Wi E0PIG Gith E.ige Bath anchior 1y pt BT Fhen
ana gﬁlgﬁganB %’\{%@Qf 8"{1'\5 E 4'\# &%0-1 AgRnaolioeH Gds
adddéd®, the demttdmymmnﬁnzwés Feﬂuﬂwfek 2.5 h and evaporated down

-(2- di h I 3- i di n-1-
ufer BURG LSS Hisresidugngs datries Patdrsav g
N%%w%ﬁut\(ér?%ﬁd E%@A@é?‘fd t‘n@e%?{uﬁoﬁg #giagé wedl dxiteRteifiwice
- pre iith- EtiOﬁn ﬁﬁemﬂzyegi otggmie phass@)wemaqmednomf&az&ml,

- R -4-[4-(2-
f'g‘ls{?éd il Ia%;‘? tSd%‘]ﬁl”&lH'i%aI%?ﬁ’%e?-%%‘S?'bﬁeperi di n-1-yl - bu
Yietdt- 1, 4- di pBYy @7617%@\!}1 \-/ N~ OCNr OI H
Prepar ed anal ogousl le 76e) from
R (3. 4. di By (SUica eh CHUMEGRBRvENR, 70:15115:2)
, [ 4- (2- oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peridin-1

-yI ] - but anoi cacid and 1-
830 B~ Hdirhefhiydohieal/In-24{ 442 oo, MIIHWro-zH-qutnazolm-S-yl)-

piperidine-1-carbonyi]-aminoj}-propionic acid

17.5 g (36.6 mmol) ethyl 3-(3,4-d|methyi-phenyl)-2-{[4-(-2-_oxo41 ,4-dihydro-2H-
quinazolin~3—y!)~piperidine-"l -carbonylj-amino}-propionate dissolved in 100 mL
MeOH was combined with 200 mL 1 M NaOH and stirred Q\}ernight at RT.
- The reaction mixture was filtered, the filtrate was washed three times with tert-
butylmethy!ether and combined with 200 mL. 1 M HCL. The ‘aqueous phase
was extracted three times with EtOAc, the combined organlc phases were
dried, fi ltered 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.

__ Yleld. _ 6.0 g (36 % of theory)

83d) 4-(2-oxo-1 ,.4-dihydr‘o-ZH-quinazolin-S-yI)-piperidine—1 -carboxylic acid
{1-(3,4-dimethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl}-2-
oxo-ethyl}-amide | |
0.90 g (2.80 mmol) TBTU, 0.35 g (2.55 mol) HOBt, 0.49 mL (2 80 mmol)

- ethyldusopropylarnme was added to a mixture of 1.15 g (2.55 mol) 3-(3,4-
dimethyIQphenyl )-2-{[4-(2-0x0-1,4-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 ovemnight at RT, evaporated

down under reduced pressure and the residue was combined with 70 mL



Yield: 18 %of theory Rf: 0.59 (silica gel,
DCM MeOH/ cyc/ NH3 70: 15: 15:2) Exanple 82
2- (3, 4-di net hyl - benzyl ) - 1- [149 ( 4- met hanesul phonyl - pi per
azin 1- yI) pi peridin-1
AZ 0Xx0- 1, 4- di hydr o- 2H- qui nazol i n- 2‘ pi peri .
Saiufat@d GQs saluiion. the Agueauy phasa)waavexmastedd reg oes

| wgf) ?gl\ﬂ gl{ %ﬂh@ﬂg@ené{ajﬁ? %Z\Ia%?(% %E_Fé(ﬁﬁgh DvéP ﬁ)azébg,rﬂitered and

e\[afbo(rﬁted)dbvﬂn dndefveduced idr@%hl‘@iﬂ‘lei fresitiud wapppefiedlby- 1-
t anoi c aC|d and 1-. net hanes
r%roma i gsaph ﬂpﬁems'ma gelp te-pipduct fraaiogs weresvgporated

d@@?%&?ﬁ%?eguc%g?e%yé tf@r@?dggwmtﬁéﬁcé%uctton

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

Y'&ﬁ{‘rg?)%: I@éﬁm &#"%ﬁ%w@ hyl - pi perazi n-1-yl ) - pi per|

EIdME;“l y']!\@ 1c5ethyl}- amde / \ N" NN }-N-2 -
O ~/ ccc 83a) ethy

Re2- ami no- 348, (sshm ﬁ@lt. WMMWQYQHHUpﬂ&i&@é&Q)m xture
of 18.6 g (93.5 nmol)
4- br ononet hyl - 1, 2- di et hyl - benzene,” 25.0 g

. Example 84

 4-(2~0x0-1 ,4—dihydro-2H—,quinazolin-3-yl)~pipeﬁdine—1-carboxyiic acid {1-(3,4-
dimethyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl)-piperazin-1-yl}-2-oxc-ethyl}-

. ‘amide

OO

Prepared analogously to Exampie 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
E--MS (M)" 615 |
Re: 0.25 (silica gei, DCM/MeOH/cyc/NH; 70:15:15:2)

Example 85



(93.5 mol ) ethyl (diphenyl nethylidene-am no)-acetate,
3.29 g (10.0 nmmol ) tetrabutyl anmoni um brom de, 41.3 g
(250 mol ) K2C03 x 1.5 H20ldhd 600 nl acetonitrile
vvas refl uxed overnight. The reaction m xture was
filtered, the filtrate was evaporated down under

4-{anedadpinveeon2s- q'ﬂlﬁ@zrpl&Bw@aomgdmaﬂeﬁﬁrbgpylwoaw (.4

d'wet%rﬂ\ﬂ\%ngg?'oﬁgqgﬁtr i'n rlﬁfh{% Mqowggm C ﬁggé‘%‘g@

Separated off, the. aqueous phase was extracted tw ce
with diethyl ether and neutralised by the addition of
solid NaHCO3. The aqueous phase Awas extracted by
shaking three tinmes with 20¢ my Et QAc, the conbi ned
organi ¢ phases were washed o\ ith water, dried
over Na2SO™4 , filtered and eyaporated down under
reduced pressure. Yiel dO“ 114 3 g (55 % of theory) Rf

0.62 (silica gel, e/ 0: ¥5:15: 2) 83b)
et hyl
3- (3, 4-di -2'1[40(2 oxo- 1, 4-di hydr o- 2H- qu

i nazol i n-3 %kgfrldlne 1- carbonyl ] -am

no} - propi onat’e .®g (57.9 mvol ) CDT were added to
the solution ofyl1.0 g (49.7 mol) ethyl

2-am no- 3- (3, 4-di net hyl - phenyl’) - propi onate in 250 niL
THE cooled in the 169 ice bath, stirred for 1 h while

PrEBade B bl APid Bl 38T bR 3432 Aefy-oRRRT-21ga-Lo-
oxa-‘pnp:binyda‘o@f%q;aIna&onn-ekylyﬂipeﬂdliﬁeqmcaamww]mrﬁinoppromwc
@Lmilon m xture was refluxed for 2.5 h and
ac %%&131"@ Y, bigirggdinYeduced pressure. The residue
vid@gs di str5 tgdnhosineen saturated NaHCO3 sol ution and

Et OAc an e agueous phase was extracted twice nore
Eli¥ibh Et CX!M) PAd conbi ned organic phases were dried

Qver- Na2 filt 0 der -
Rfreduced 5(%2‘75&' e$1 @ﬁ&’ﬁ%ﬁ%ﬁ? m%%ggry) Rf

0.6 (silica gel, DCM MeOH cyc/ NH3 70: 15: 15: 2) . 83c)

3- (3, 4-di met hyl - phenyl) - 2-{[ 4- (2 0xo0- 1, 4- di hydr o- 2H qu
E n-3-yl)- '}

pi peri di ne-1-car bonyl ] - am no} - propi oni caci d

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 -yi]-butan-1 ,4-dione

QO
' ()
e . N N N N—
T
I
o
‘ H

86a ) tert-butyl 4-(3,4-diethyl-phenyl)-3,3-bis-ethoxycarbonyl-butanoate



17.5 g (36.6 nmol) ethyl

3-(3, 4-di net hyl - phenyl ) -2-{[ 4- (2- oxo0- 1, 4-di hydr o- 2H
qui nazol i n-3-yl) - pi peri di net’B- car bonyl ] - am no} - pr opi on
ate dissolved in 100 L MOH was conbined with 200 nL
1 M NaCOH and stirred overnight at RT. The reaction
Preared @natagolisiyt terfodmpla & 68) fromad dertdisityh@sétbdxydarbenyi-

t.h ther and conbined with
séé%ﬁ%@%o{\]ﬁ-hg%oqﬁﬁniag}gghﬁ% ®NGas extracted three
Yidlges WitQTl%@Nhe@e conbi ned organi c phases were

dried, filtered an orated down under reduced
Rof essure. 0 ﬂg’e(sﬂléglgﬁhé;"ﬂ&éof\ﬂr‘ﬂﬂﬂw ated with

di i sopropyl ether, suction filtered, stirred with

di et hyl ether and dried at 50 Cin the circul ating

- 86by 4H(Jdrdietfiybphenyd)-8,3gbi63bhSryehartidradbylardisixcid

P@aﬁaﬁg& éﬁpégﬁgel’aqx (Examp!e 9’%”1%531' tert-butgfllI (E’MP d?e(tel'rnlfl-dplhre%yll)-
2-[ 4- (4- net hyl 1-yl
3%??&? |Caﬁmf) %l%éx% et Lyl§ amedeyo Slopgr?él 20 Y
Yiatd| H00T®Tad theorys g (2.55 nol) HOBt, 0.49 nL (2.80°
mol ) et hyl dii sopropyl am ne was added to a m xture of
1.15 g (2.55 nol) 3-(3,4-
86&)”&!:@&1'3/% 2113 aydnbrr@d béﬁzﬁﬁzqzhb migi%%g &Hrrﬂ}ar@@?—i!' '

n-3-yl)-pi peridiné-1- carbony o}-propionic acid
and qmmammﬁ?r-l&l)ﬂmnertdﬂmereMry&mannate rred for 30 nin

PpafiaateBRoddy B lonlE 2ottt (T PR pg ois

ethoRydarBempbuydndic Qbiﬁfﬁdm@ﬁémdﬁn-ﬁww-ﬂ%ﬂﬁe 1FP§umazoI|n-

reaction mxture was stirred overni ght at

‘QOSporat ed dovvn under reduced pressure and t he
with 70 nL 170 saturated NaHCO3

i due v%?_
“ution ﬁe aque us phase was extracted three tinmes

Rf\Mth DCMO.6 lisilicogdl, B&CAC)Y gani ¢ phases were dried over
Na2SO4, filtered and evaporated down under reduced

pressure. The residue was purlfl ed by colum.

sed)r W@-@Pféﬁ? 1)-4Sbkd- 3@49@ g d?ﬁ?d’rBCéquru‘?rféz‘oﬂH%—

were evapor at e omn under Feduce pressure,
tri WUrm.t)%fdﬂlw‘rt*ﬂ]-butanmu agither and suction . filtered.

Prepared ana_logously_ to Example 76d) from diethyi (3,4-diethyl-benzyl)-2-{2-

' pxo-2_-[4—_(2-oxo-1 4-dihydro~2H—quinazoIin-3-yl)-piperidin-1 -ylj-ethyl}-malonate

Yield: 67% of theory
Rs: , 0.6 (silica gel, PE/EtOAc/glacial acetic acud 7:3:0.3)

86e) 2-(3,4-diethyl-benzyl)-1-[4-(4-methyl-piperazin-1 -yl) piperidin- 1-yt]-4 [4-
{2-0x0-1 4-d|hydro—2H-qu:nazoI|n-3-yI) -piperidin- 1-yl] -butan-1,4-dione

Prepared analogously to Example 76e) from 2-(3,4-diethyl- benzyl)-4-oxo-4 f4-

(2-oxo -1,4- dlhydro—ZH-qu:nazolm -3-yl)- plperldln 1-yl]- butano;c acid and 1-

| methyl-4-piperidin-4-yl-piperazine

Y:efd.r 16 % of theory
ESI-MS: (M+H)* 643
R¢: 0.3 (silica gel, MeOH)



‘-Qf’f‘\

L
AT
St

Yield: 0.45 g (29 %of theory) E-M5 (M- 615 Rf:
0.49 (silica gel, DCM MeCOH cyc/ NH3 70: 15:15: 2)

Exanpl e 84 173

4- (2=0x0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-

carboxylic acid {1-(3, 4-

@@Ei‘ﬂﬂkétgﬂ-benzyl ) - 2-[ 4- (1- net hyl - pi peri di n-4-yl)-pi pera
zin-l-yl]-2-oxo-ethy|}- amde O NNN-\N( N CHO
0O::N'" ~/ OH Prepared anal ogously to Exanpl e 83d)

243, anisthyRbénalji 1-nidiegiperddif{4yl{-Biperazin-1-yij-4-[4-(2-oxo-
gxo 49d| h %‘ﬁl—x ui ngg]%aﬁl?n- - ¥§-§|pper| |n%]1 [ca(r

1, fhydi l]nyckm%pumaaphr@ﬁrsd) p@endnawl] butan 1,4-dione

theory EI-M5 (M' 615 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 qui nazol +#- 3-yl ) - pi peri di ne- 1-
carboxylic acid [1-(3, 4- '
di met hyl - benzyl ) -2- (1" - net hy.
)-2-0xo0-ethyl]-amde /~ o N
0

i /Ol I N@NCN—

!
H

, 4" ] bi pi peridinyl-1-yl
-( N HO~/ ccci

Prepared analogously to Example 76e) from 2-(3,4-diethyl-benzyl)-4-oxo-4-{4-
(2-0x0-1,4-dihydro- 2H—qumazolm-3-yl) piperidin- 1-y|] ~butanoic acid and 1-(1-

- methyl-piperidin-4-yl)-piperazine.

Yield: 18 % of theory
ESI-MS: (M+H)" 643

- Re: 0.15 (silica gel, MeOH/NH; 10:0.3)

Example 88

methyl {1 '-[4-0)(0-4—{4-(2'—ox0-1 4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-2-
{5,6,7.,8- tetrahydro-naphthaIen~2-y|methy!) ~-butyryl]-[4,4 bipiperidinyl-1-yl}-
acetate




H Prepared anal ogously to Exanple 83d) from

3-(3, 4-di net hyl - phenyl )-2-{[4-(2

0x0- 1, 4- di hydr o- 2H- qui nazol im- 3-yl ) - pi peri di ne- 1- car bo
nyl]-am no}-propionic acid and

1-nmethyl-[4,4" ] bipiperidinyl. Yield: 35 %of theory
El-M5 (M' 614 Rt 0.42 (sili gel, DCM MeOH cyc/ NH3
70:15:15:2) Exanple 86
2- (3, 4-di ethyl -benzyl)-1-[ 4-
pi peridin-1-yl]-4-[4-(2-0x

- pi perazin-1-yl)-
SN

, n- -yl ]-butan-

1,4-dione o/~ ~M<NrO” | H 86a)

tert-butyl ,

4- (3, 4-di et hyI - bffs- et hoxycar bonyl - but anoat
e 172 Prepa[ec ogously €0 Exanple 76a) from
4-tent-bu 2- ef hoxycarbonyl - succi nate and

4- br ononetd i I et hyl -benzene. Yield: 97 % of
theory Rf : 0.185 (silica gel, PE/EtQAc 4:1) 86b)
4- (3, 4-di et hyl - phenyl ) -3, 3- b| s- et hoxycar bonyl - but anoi ¢
acid Prepared anal ogously to Exanple 76b) from

88ay t tebithuytyl §,3-bis-atiedyhrbohely!(3.6 ﬁs-tetrahydro naphthalen 2-yl)-
3- bIS et hoxycar bonyl - but anoat e. Yi'el d: 100 % of theory

86¢)’ l&?@%&ﬂ
Pt ARl S T Ie 7og PR oL ?%xy‘#g?é&éﬁ‘
succinate and 6- bromomethyl -1,2,3 4-tetrahydro-naphthalene.
Yield: 66% of theory

88b) 3,3-bis-ethoxycarbonyl-4-(5,6,7,8-tetrahydro-naphthalen-2-yl)-butanoic
acid ' |

Prepared anaiogous_ty to Example 76b) from tert-butyl 3,3-bis—ethoxy¢arbonyi-

4-(5,6,7,8-tetrahydro-naphthalen-2-yl)-butanoate |

Yield: 100 % of theory

‘880) diethyl 2-{2‘-oxo-2-[4-(2-o>'<o~1 ,4-dihydro-2H-quinazolfn-3-y1)-piperidin-1 -
yi]-ethyl}-’2-(5:‘,6,7_,8-tetrahydro-naphthaIen-2—y|methy|)-maionate_ '

Prepared analogously to Example 76c) from 3 3-bis-ethoxycarbonyl-4-

(5,6,7,8- tetrahydro—naphthalen-Z-yi) butanoic acid and 3—p1pend|n-4-yl 3,4~

dihydro-1 H—qumazol1n~2~one

Yield: 71% of theory

88d) - 4-ox0-4-[4-(2-ox0-1 ,4—dihydro-2H—quinazo[in—3-yl)-piperidin-‘!-yl]-2- '
(5,6,7,8-tetrahydro-naphthalen—2'-ylmethyl)-butanoic acid |

Prepared analogously to Example 76d) from diethyl 2-{2-ox0-2-[4-(2-0x0-1,4-

| dihydro-2H-quinazolin-3-yi)-piperidin-1-yl]-ethyl}-2-(5,6,7 8-tetrahydro~

naphthalen-2—ylmethyl) malonate.

Yield: 95% of theory



Prepared anal ogously to Exanple 76c) from

4- (3, 4-di et hyl - phenyl ) - 3, 3- bi s-

et hoxycar bonyl - but anoi ¢ acixdsand

3- pi peridin-4-yl -3, 4-di hydro-1 H qui nazolin- 2-one.
Yield: 50 %of theory Rf 0.6 (silica gel, EtOAc) 86d)
2-(3, 4- dlethyl benzyl) - 4- oxo- [4 (2-oxo-1, 4-di hydro-2

- d -b i d
SIS ol B o e e
3,
o of"f I P CE ey nntoglon 2-ymely kUl i e
d| n -{4:4/)bjpipefdiny!- hpl}acatae Yiel d: 67% of theory Rf
é& lalnlaﬁagogglly’to E%amp%yﬁgk ﬁ'CI % -oxoﬂ t4—(2a 8)'((9 1,4 gshyd
. 2Q~dLF|hé|zdﬁh93 Wlplﬁ@ﬁﬂr)d?)yl]12l(56(7481’f€irﬁbﬂrdrﬁll%hﬁél@n-§ yl)-

pi peridin-1-yl] -
yl(r@tlaMb atanoif] a@dﬁ@dm&w Hed hipiperdipyly1yl-peetatd.n- 1- yI |

tan-1 Prepared anal ogously to Exanple 76e)
Y'FFd(;m 2- (3éf8fﬂl%ﬁ’y - benzyl) - 4- oxo- 4-[ 4-
EKRSoxo- 1, @i égr o- 2H- qui nazol i n-3-yl ) - pi peridin-1-yl]

- but anoi c acid and 1-
met hyl - 4- pi peri di n-4-yl -pi perazine Yield: 16 % of

-%%%Q%ESI-NB: (MtH)' 643 Rf 0.3 (silica gel, MOH)
npl e 87 _
2-(3,4- dlethyl benzyl)-1-[4-(1-nethyl - piperidin-4-yl)-

{1p 0% aﬁglgr(é %14 §'<5Jaz<§r0r%ﬂumzoﬁnﬁey!n@rn¢r@w bt an-
(536 ‘fdet'eﬁﬁﬁydl% AaP¥ARAIeh- i\lym’u\étﬂyly/butﬁﬂ? [4,4' ]blplpendlnyl 1-yl}-

acetic acad ,

Prepared analogously to Example 66) from methyl {1'-[4-0x0-4-[4-(2-0x0-1,4~
dihydro-2H-quinazolin-3-yl)-piperidin-1 -yl]-2-(5,6,7,8-te_trahydro-naphth_alen-z—
yimethyl)-butyryl]-[4,4']bipiperidinyl-1-yl}-acetate

Yield: - 17 % of theory

CESIMS:  (M+H)* 684

- Example 90



N

H Prepared anal ogously to Exanple 76e) from

2- (3, 4-di et hyl -benzyl) - 4- oxo- 4-[ 4-

(2- oxo-1, 4-di hydr o- 2H qui nazel i n- 3-yl ) - pi peri di n-1-yl ]

-butanoic acid and 1-(1-

met hyl - pi peri din-4-yl)-piperazine. Yield: 18 % of
mricltted (1 -{2E5daniVS-yl(niditt)l-4 - 634 i -(2-dXolh 4{dihydro2 Hrgqlinazolin-3-

v '%iaﬂzpqtu&}ztgx&ﬁgpmp%dg\)ﬂ%v%aﬁt%. hazol i n-3-yl)

=prperidim=t=ytH{=2=

(5,6,7,8-tetrahydro-napht hal en-2-yl net hyl )-butyryl]-[4
,4" ] bipiperidinyl-1 -yl}- acetate 174 N~y O, OO N
N' "~ N O ccc 88a) '

tert-butyl 3, 3-bi s-et hoxycar} -detr ahydr 0
- napht hal en- 2-yl ) - but anoat , ously to
Exanpl e 76a) from 4- tent b - et oxylcar gonyl -

succi nate and

‘n-2-vyl )- acid Prepared anal ogously to Exanpl e
76b) from¥er N byl 3, 3-bi s-ethoxycarbonyl -
4-(5,6, 7, 8- t et't ahydr o napht hal en- 2-yl) - but anoat e
Yield: 100 % of theory 88c) diethyl ‘
2-{2-0x0-2-[ 4-(2-0x0-1, 4-di hydr o- 2H qui nazolin-3-yl)-p
90a) e rtedrbutyl-3,3- b|s~ethoxycarbonyl -4-indan-5-yl-butanoate

‘Prepared analogously to Example 76a) from 4-tert-butyl 2-ethoxycarbonyl-

6- br ononet hyl - et L& .

66% of theory 88b

33b|s 4(5%78tetrahydro napht hal e
oi

succinate and 5-bromomethyl-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) diethyi 2-Indan-5-y[methy|-2-{2—oxo -2-[4- (2~oxo-1 4~ dlhydro—ZH-

a quinazolin-3-yl)-piperidin- 1-yll-ethyl}-malonate

Prepared analogous[y to Example 76¢) from 3,3-bis-ethoxycarbonyl-4-indan- -
5-yl-butanoic acid and 3-piperidin-4-yl-3,4- dihydro 1H—qu1nazohn-2-one

Yield: - 61% of theory

90d} 2-indan-5-yimethyl- -4-0x0-4- [4 (2-oxo-1 4-d|hydr0 2H-quinazolin-3-yl)-

piperidin-1-yl}-butanoic acid
Prepared analogously to Exampie 76d) from diethyl 2-indan-5-ylmethyl-2-{2-
0x0-2-[4-(2-0x0-1 4-d|hydro~2H-qumazoun-3 yl)-plpendm 1-yl}-ethyl}-malonate

Yield: 100 % of theory



yl]-ethyl}-2-(5, 6,7, 8tetrahydro-napht hal en- 2-yl net hyl

)-mal onate Prepared anal ogously to Exanple 76c) from

3, 3- bi s- et hoxycar bonyl -4- 177

(5, 6,7, 8-tetrahydro-napht hal en-2-yl)-butanoic acid and

3-pi peridin-4-yl-3,4- dihydro-1 H quinazolin-2-one.
90@)el rdethK/iL(PA{Z)inddme@JyMnSW)A-oon ~f4-(2-0x0-1,4- dlhydro-ZH-.

f, gl)(é)pléa%gzhp iyls) plpersdln q-yiybutyryl} [4%1 ]b?&éé’r':c'nﬂyl 1-yl))a_c%|t§2
P oA SR ey AW M
[42(2{@4cnk,d~cﬁhydrofﬂ=lﬂmma20nn -3-yi)- ptpendln -1-yl]-butanoic acid and

n [in I eridin-1-yl]-ethyl}-2-
it B SR Ev-Rostale bt B o v ot iyl ) el onat e

Yiie! d: 9537@/006%@@9” 175 88e) net hyl

é - [ 4- ox0- 4- 0xo0- 1, 4- di hydr o- 2H qui nazol i n- 3-yl)
E szS‘z[a,rl dl(M"tH)yIG]B-42 (5,6,7, 8-

t et r ahydr o- napht hal en- 2- yI met hyl ) - butyryl ] -

[4,4" ] bipiperidinyl-1 -yl}-acetate Prepared
Exgmaplegniusl y to Exanpl e 76e) from

4- 0X0- 4-[ 4- (2-0x0- 1, 4-di hydr o-

2H qui nazolin-3-yl)-piperidin-1-yl]-2-(5,6,7,8-tetrahy

(PRI IRLShyEA RTRIING LBt AR 2 g OR B4
piffridi:1 sﬂM)UtyQO}?[él tE}bampéBdiag)l -1-yl)-acetic acid T

) - pi peridin-1-yl]-2-
(5,6, 7, 8-tetrahydro- napht hal
,4' 1bipiperidinyl-1 -yl}- 3
of:~

Prepared analogously to Example 66) from methyl (1'-[2-indan-5—ylmethyl—4-:_ '
oxo-4-[4-(2-oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-butyryl}-
[4,4']bipiperidinyl-1-yl)-acetate |

Yield: 10 % of theory

ESI-MS: (M+H)" 670

) Example 92

1-{4-(4-methyl-piperazin-1-yl}-piperidin-1-yl]-4-[4-(2-ox0-1,4-dihydro-2H-
quinazolin-3-yl}-piperidin-1 -yl]-2-(5,6,T,S-tetrah'ydro-naphthalen-Z-yImethyl)-
butan-1,4-dione




HN O Prepared anal ogously to Exanple 66) from nethyl
{1'-[4-ox0-4-[4-(2-0x0-1, 4-

di hydr o- 2H qui nazol i n- 3-yl )17pi peridin-1-yl]-2-(5,6,7,8
-t et rahydr o- napht hal en- 2-

yl methyl)-butyryl]-[4,4"]bipiperidinyl-I -yl}-acetate
Yield: 17 %of theory ESI-Ms: H' 684 Exanple 90
176 net hyl
(1'-{2-indan-5-yl net hyl - 4- oxo-
2H qui nazol i.n- 3-
yl)-piperidin-1-yl]- butyryl}
-yl)-acetate Ntt-0~ 100 O
tert-butyl
3, 3- bi s- et hoxycar bonyl -
analogously S 5

4- (2- ox0- 1, 4- di hydro-

-

N
bi ml/p; i di nyl -1
Oya~6-C90a)

I ndan-b- yI'- but anoat e Prepared
6a) fram 4-tert-butyl
ucci nate and 5- brononet hyl -i ndane.

y 90b)

3, 3- b| s=et hoxycaHbonyl - 4-i ndan- 5-yl - but anoi ¢ aci d

Prepar ed anal ogously to Exanple 76b) fromtent-butyl

3, 3- bi s- et hoxycar bonyl - 4-i ndan-5-yl - butanoate Yield:
Pﬂe@ére% arﬂa!bgemly t@E«X}amﬂﬂeeVBd)l from 4-ox0-4 -[4- (2-oxo -1,4-dihydro-

1-21 dan- 5-yl é - 0x0- 1, 4-di hydro 2H
2 qama%a&'aﬂiiryﬂ gmnptrbwara h67: mafwdf@rn]aph@ﬁtﬂmze

yln@?gﬁ@[tﬁ.ﬁaﬁﬁélé&% ony@gﬁ%ﬁ%&g r@gf)-ylfﬁlﬂé'?aZIne. -

i-s- et hoxycar
Yield: ' 46 % of theory

retention time (HPLC): 6.0 min (method A)

Example 93

-(1'-met'hyl -{4,4'Jbipiperidinyl-1-yl)-4-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-

- yl)-piperidin-1-yi}-2- (5 6,7 8-tetrahydro-naphthalen-2-ylmethy1)-butan -1,4-

dione

Prepared analogously to Example 76e) from 4-oxo-4-[4-(2-0x0-1 ;4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-2-(5,6,7,8-tetrahydro-naphthalen-2-

- yimethyl)-butanoic acid and 1- methy! 4, 4]b1p|pendmyl

Yield: : 44 % of theory



o

- [4,4" ] bipiperidinyl-|-yl-adcetsg

5-yl - but anoi ¢ acid and

3- pi peridi n-4-yl -3, 4-di hydro- 1H qui nazol i n- 2- one.

Yield: 61 %of theory 90d) 179

2-i ndan-5-yl met hyl - 4- oxo- 4-[ 4- (2- oxo0- 1, 4- di hydr o- 2H qu

i nazolin-3-yl)- piperidin-1-yl]-butanoic acid Prepared
retaaliay el fHRLE ))ExanPbanirbnethod A)di et hyl

2-i ndan-5-yl net hyl - 2- ( 2-

0X0- 2- [ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri

Eslhy gh]-ethyl }-mal onate Yield: 100 %of theory 177
9()e} net hyl '
(1' -{2-indan-5-yl net hyl - 4- oxo- 4-[ 4- ( 2- oxo- 1, 4-di hydr o-

23S Ry GrpeivbpRerRR YRRy A

- 1/4-dihpdito- 2 uinRofih B-9)- Elﬁ”eﬁﬁﬁ‘f q!qd]atsmbﬁgwaiohet o Exanple

76e)._from and 2-indan-5-yl net hyl-4- oxo-4-

[ 8- (2 0x0- 1, 4- di hydr o- 2H qui nazol i n- 3-yl ) - pi perldln 1-
yl ]-butanoic acid and net hyl

Yield: 5 % of theory
ESI - M5 (MrH)© 684 Exanple 91
((1'-{2-indan-5-yl net hyl - 4- ox
- 2H qui nazol i n-3-yl) -

pi peri di n-1- yI] butyryl}-h4, 4/] bm'\f%yl 1- yI) ace
O 1

4-(2- o,& 4-di hydro

ticacid N2~ '"OOH N N
frommsthyl

Pr epar ed analogously X anpl g
(1'-{2-i ndan-5&- s I-
oxo-4-[4-(2 d| ydro 2H- qU| nazol i n-3-yl)-piperi
di n-l'-yl]-b 4' ] bi pi peridinyl-l-yl)-acetate
Yield: 10 % of t eor

| Prepared analogously to EXampIe 76e) from and 2-indan-5-yimethyl-4-oxo-4-

[4-(2-0)(0-1,4-dihydro-2H-quinazolin-3—yl)-piperidin-1-yl]-butanoic acid and 1-

- methyl-4-piperidin-4-yi-piperazine

Yield: : 51 % of theory
retention time (HPLC): 5.7 min (method A)

: Exémg!e 95

2-indan-5- ylmethyl -1-(1"-methyi-[4, 4]b1p|per|d|nyl 1-y1)-4-[4- (2-ox0 -1,4-

- dihydro-2H-quinazolin-3-yl)- plpendln 1-y|] -butan-1,4-dione




ESI-M5: (MHH)' 670 Exanple 92
1-[4- (4- et hyl - pi perazin-1-yl
)-piperidin-1-yl]-4-[4-(2-ago-1, 4-di hydro-2H

qui nazolin-3-yl)-piperidin-1-yl]-2-(5,6,7,8-tetrahydro
- napht hal en-2-yi nethyl )- butan-1,4-dione 178 rN O NJ
ANNNI(/\/L, O \' I N~NOH Prepared anal ogously to
Exanpl e 76e) from 4-oxo-4-[ 4- @x0- 1, 4- di hydr o-

2H qui nazol i n- 3-yl) - pi pendi n- -2-(5,6,7,8-tetrahyd
ro- napht hal en-2- yl met hyl ) - bu n/

1- et hyl - 4- pi pendi n- 4-yl - . 46 % of
theory retention time (Hy . 6. net hod A)
Exanpl e 93

1-(1' - et hyl - [44] endinyl 1-yl)-4-[4-(2-o0xo0-1, 4-

di hydro-2H— z ©
yl) - pi perdl 2 (5 6, 7, 8-t et r ahydr o- napht hal en- 2-
yl met hyl ) - buttan- -odione N ONON \ | N~OH ,

'Pr epar ed. analog usly to Exanple 76e) from
4- 0x0-4-[ 4- (2- oxo-1, 4-di hydro-

Prepared analogously to Examble 76e) from and 2-indan-5-ylmethyi-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: | 51 % of theory

retention ime (HPLC): 6.2 min (method A)

The following compounds may be prepared by the processes described:

- Example 96

1-(1'-methyl-[4,4'|bipiperidinyl~1-yl)-4-[4-(2-0x0-1,4~ dihydro—2H-quinazolin-3-
yi)-plpendm -1-y1]-2-(5,5,8,8-tetramethyl-5,6,7 8-tetrahydro- naphthalen-2-
ylmethyl)-butan-1,4-dione

Example 97



2H qui nazol i n-3-yl ) - pi pendi n-1-yl]-2-(5,6, 7, 8-tetrahyd
r o- napht hal en- 2- yl net hyl) - but anoi ¢ aci d and

1-methyl -[ 4, 4" ] bi pi peridinyBl Yield: 44 % of theory
179 retention time (HPLCO): 6.5 min (nethod A)

Exanpl e 94

1-244émmithﬁ-pip3mgyn -Zyl)-;ﬁipeladinﬁbylwl-[4ﬂizﬁmooa’z,iflrdinyqrb)zhﬁ-i pe
alinaE TR RUb e & &telrometn 6 A B SYPIVE R an-
o AeA ety 48005 * O N H Prepared

anal ogous y to anpl e 76e) from and

2- 1 ndan- 5-yl net hyl - 4- oxo- 4-

[ 4- (2- ox0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri din- 1-
y1] - butan0|c acid and 1-
met hyl - 4- pi peri di n-4-yl - pi peya
theory retention tinme (HPLC);
Exanpl e 95

2-indan-5-yl nethyl -1-(1'- neth
yl)-4-[4-(2-o0xo0-1, 4-

di hydr o- 2H qui nazol i
dione 180 ONON

e~ Yield: 51 % of
7 mn (nmethod A)
N

[’Zﬁpreridi nyl - 1-
Ndin-1-yl ] -butan-1, 4-

= prpe

H

Example 98

1-[1,4"bipiperidinyl-1'-yi-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-ylmethyl)-butan-
1,4-dione |

Example 99 -

4-(2-0x0-1,2,4,5-tetrahydro-1 ,S-behzodiazepin-S-yl)—pipeﬂ'd ine-1-carboxylic
acid {{R)-1-(3,4-bis-pentafluoroethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl}-amide




a~0 Prepared anal ogously to Exanple 76e) from and

2-i ndan- 5-yl net hyl - 4- oxo- 4-

[ 4- (2-o0xo0-1, 4-di hydr o- 2H quiBhazol i n- 3-yl ) - pi peri di n- 1-
yl]-butanoic acid and 1- nethyl-[4,4"]bipiperidinyl.
Yield: 51 %of theory retention time (HPLCO): 6.2 mn
(method A) The foll owi ng cofgpounds may be prepared by
t he processes descri bed: f A
1-(1' -nethyl -[ 4, 4 ]blplper|n
- di hydr o- 2H- qui nazol i n- 3-
yl)-piperidin-1-yi]-2-(5,5,8,
r ahydr o- napht hal en- 2- yl net hy annl, 4'dione N ON
NNO N~-OH Exanple 97 * (:;’

1-[ 4- (4- et hyl - pi per azi < Yo PN idin-1-yl]-4-14-(2
- 0x0- 1, 4-di hydro- 2H f Qw%mﬁ

qui nazolin-3-y tdi n- 1- yP] 2-(5,5,8,8-tetranet hy
l-5,6,7,8-t ahyd 0-

napht hal en hy®)-butan-1,4-dione -~ ~N NJ Og N
N .OCNr O H

3t r amgtAyN<3 6, 7, 8- t et

Example 100

4-(2- oxo-1,2,4 ,5-tetrahydro-1,3- benzodlazepm-S-yI) piperidine-1-carboxylic

S

acid {{R)-1-(3-ethyl-4- methyl benzyl)-2-{4-(4- methyi-plperazm 1-yl)-piperidin-
1-yl]-2-ox0-ethyl}-amide

Example 10_1

(R)-i.-(3,4-diethy[-benzy|)-2-oxo'-2-(4-pi perazin-1-yl-piperidin-1-yl)-ethyl 4-(2-
oxo-1,2,4,5-tetrahydro-1 ,3-benzod'iazepin-3-yl)-pipen'dine—'1 -carboxylate




L

H Exanple 98

1-[1,4" bipiperidinyl-1-yl-4-[4-(2-0x0-1, 4-di hydr o- 2H
qui nazol i n-3-yl) - pi peri di n-183

1-yl]-2-(5,5,8,8-tetranmet hyl -5, 6, 7, 8-tetrahydr o- napht h
al en-2-ylmethyl )-butan- 1,4-dione D OCN NN NC O
ccc Exanple 99 H,C

4- (2-o0x0-1, 2, 4, 5-tetrahydract3- benzodi azepi n-3-yl)-p
peri di ne-1-carboxylic acid
{(R)-1-(3, 4-bi s-pent af | uor oet enzyl )y~ 4- (4- et hy
| - pi perazin-1-yl)- piperidin-1; - 2-oxo-el hyl } -am de
182 FFFFFFFFF NISR? ! 6N O NH
Exanpl e 100 ‘. N .
4-(2-oxo0-1, 2,4, 5-tetrfahy roiXT§HBen odi azepin-3-yl)-p
peri di ne- 1- carb ﬁ o

N)EO
H

Example 102

{R)-1-(3, 4-diethyl-beniyl)—2-[4-(1-—ethyi-piperidin-4-‘yl)'~piperazin-1 -yl}-2-ox0-

ethyl 4-(2-ox0-1,2,4,5-tetrahydro-1 S-benzodiazepm 3-yl)-piperidine-1-

carboxyfate
H,C
| l/\N/\\
5o
- N oE N

oY
e
: H

Example 103

- (R)-2-0x0-2-(4-piperazin-1-yl-piperidin-1-yl}-1 —(5,6,7,S-tetrahydro—naphthalen-

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




acid

{(R-1-(3-ethyl -4-nmethyl -benzyl)-2-[4-(4-nethyl - pi pera
zin-1-yl)-piperidin- 1-yl]-124 oxo-ethyl}-am de H3C O
NI CH3 OI\U fNH vy NN v O NO N~O Exanple 101
(R -1.-(3,4-diethyl-benzyl)-2-o0xo0-2-(4-piperazin-1-yl-

pi peridin-1-yl)-ethyl 4-(2-
oxo-1, 2,4,5 t et rahydro-1, 3- be azepi n-3-yl) - piperid
ine- 1 -carboxylate 183 H3C H3CO®cr N O Jj N Lo

Exanpl e 102 }

(R)'1(34diethyl benzyl) 2-[ 4 eth{\p peridin-4-y
| ) - pi perazin-1-yl]-2-oxo- e:hyl

4-(2- ox012,4,5tetr ﬂh nzodi azepi n-3-yl)-pi
peri di ne- 1- carboxyl O HBE N

ool

(S)-2-(3,4-diethyl-benzyl )—4-[4-(2-oxo-1_,2,4;5-tetrahydro-1 -3-benzodiazepin-3-
yi}-piperidin-1-yl]-1-(4-piperazin-1-yl-piperidin-1-yl)-butan-1,4-dione

Example 104

o Example 105

(S)-2-(3,4-diethyl-benzyi)-4-[4-(2-0)(0—1 ,2,4,5-tetrahydr6-1 3-benzodiazepin-3-
yl)-piperidin-1-yl]-1-(4-piperidin-4-yl-piperazin-1-yl)-butan-1,4-dione




NON- NO NO 7 H ;I | Exanple 103
(R) - 2- 0x0- 2- (4- pi perazin-1-yi-piperidin-1-yl)-1-(5,6,7
, 8-t etrahydro- napht hal en- 21-8ij nmet hyl ) - et hyl

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

plperldlne 1- carboxylate 184 NH FIIE "NOO¢tt N jIN
~ O ' N v I 7HWExanpl eH94

(S)-2-(3, 4-di et hyl -benzyl ) H&44- (2~ oxo-1, 2, 4, 5-t et rahy

dro- 1, 3- benzodi azepi n- 3-

yl) - plperldln 1-yl]-1-(4-piper ~Raridin-1-yl

)-butan-1, 4-dione H3 H30 /-\

Jtes

o

(S).-2-(3,4-d iethyl-benzyl)-1-4-(1-methyl-pi peridin-4-yl)-piperazin-1-yl]-4-[4-(2-
oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione

Example 106

Example 107

(S)-2-(3,4-diethyl-benzyl}-1-{4-(4-methyl-piperazin-1-yi)-piperidin-1 -yI]-4~[4¥(2-
- ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione -~




O

NT o TN o™
OVVZUVOV'

N 7NON H Exanple 105

-(3,4-di ethyl -benzyl)-4-[4-(2-0x0-1, 2,4,5-tetrahy
3- benzodi azepi n- 3- 186
ip
n-

==

eridin-1-yl]-1-(4-piperidin-4-yl-piperazin-1-yl
1,4-dione 185 H3C H3C PCNOH NJ O 7 Nil\r
H Exanple 106 H,C

""UI—‘I\)

® =~

u

S) - 2- (3, 4-di et hyl - benzyl )R,&=[4- ( L- net hyl - pi peri di n- 4-
|')-pi perazin-1-yl]-4-[4-(2-
xo-1,2,4,5-tetrahydro-1, 3-ben azepiAT=3yl ) -pi perid
in-1-yl]-butan-1, 4-di one H3C } N I\yNO J:DIN
N N Lo o f
J\/E\H,N
N
ISR
N
N)§O
H

Example 108

(S)-1-[1 ,4']bipi'peridinyl¥1 '-yl-2-(3,4-diethyl-benzy!)-4-[4~(2-oxo-1 2,4,5-
tetrahydro-1 ,3-benzodia;epin~3—yl)epiperidin-‘! -yl}-butan-1,4-dione

Example 109

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine~1 -carboxyiic
acid {{R)-1-(3,4-bis-triflucromethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yi)-
piperidin-1-yl]-2-oxo-ethyl}-amide




H Exanpl e 107
(S)-2-(3,4-diethyl-benzyl)-1-[4-(4-nethyl -pi perazin-1-
yl)-piperidin-1-yl]-4-[4- (287

oxo-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -pi perid
in-1 -yl]-butan-1, 4-dione 186 H3C H3C "N O NJ Jt,~N
r NO 7N Lo H Exanple 108 F _ F
(S)-1-[1, 4' ] bipiperidinyl -
-4-[4-(2-0x0-1, 2,4, 5-

t et rahydro-1, 3- benzodi azepi n-&
an-1,4-dione H3C H3C O or ND=—O N N H Exanple

109
enz d| azepin-3-yi) - pi

4-(2-0x0-1,2,4,5-tet do-
peddi ne-1 -carboxyllc
{(R-1-(3, 4-bi ylobenzyl) 2-[4-(4-nethyl -

pi perazin-1-

B, 4-di et hyl - benzyl)
) - pi perikgi¥il-yi] - but

N
H
'Example 110
Y (S)-2-(3, 4-bis-trifluoromethyi-benzyl)-1 [4 ~-{(4-methyl-piperazin-1-yl)- 'p'iperidin-

1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3- benzodlazepm 3-y|)-p|pend|n 1-yl}-
butan-1,4-dione

Example 111

(R)-1-(3,4-bis-trifluoromethyl-benzyl)-2-{4-(4-methyl-piperazin-1 -yi)-piperidin-
1-yl}-2-oxo-ethyl 4-(2-ox0-1,2,4 5~tetrahydr0 -1,3- benzodiazepm—:i-yl)
piperidine-1-carboxylate




pi peridin-1-yl]-2-oxo-ethyl}-amde 187 FFFFFF
CH3 - N/ N NHNNO 7 0 H Exanple 110 }
(S)-2-(3,4-bis-trifluoroneti$d/l - benzyl)-1-[4-(4-nethyl -
pi perazin-1-y1)-piperidin-
1-yl]-4-[4-(2-0x0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n
-3-yl)-piperidin-1-yl]- butahlf4-dione FF F F FF
NNCH3 g N 7 ONO H Exanpt€ giittl

(R -1-(3,4-bis-trifluoromet hy)=Renzyl)-2-[4-(4-nethyl -
pi perazin-1-yl)-piperidin- 1 3
4-(2-0x0-1, 2,4, 5-tetrahydro- 1,3

Example 112

(S)-2-(3,4-diethyl-benzyl)-1-(4-dimethylamino-piperidin-1-yi}-4-[4-(2-0x0-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione

H,C

Example 113

(R)-1 ~(3,4-diethyl-benzy|)-2-(4—dimethylamino-piperidin~1 -yl)-2-oxo-ethyl 4-(2-
0xo-1 ,2,4,5~tetrahydro-1-,3-ben-zodiazep_in-3-yl)-piperidine-1 -carboxylate




pi peridi ne-1-carboxylate 188 FF FF F F NNCH3 O
NNj~ON O 70CN H Exanple 112
(S)-2-(3, 4-di et hyl -benzyl ) -182 (4- di net hyl am no- pi peri di
n-1-yl)-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - plperldln 1
-yl]-butan-1,4-dione H3C H3C IIHR CH3 O-~NN 'Y:
NNO Exanpl e 113 113 H,C
(R -1-(3, 4-di et hyl - benzyl ) - 2- (470t thylanino pi peri di
n-1-yl)-2-oxo-ethyl 4-(2-
oxo-1,2,4,5-tetrahydro-1, 3-benz a eplﬁ 3 yI) pi perid
i ne-1-carboxyl ate 189 H3C C’ : (i:]/
oY
N
N/kqa
H
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

4~7(2—oxo-1 A4-dihydro-2H-quinazolin-3-yt}-piperidine-1-carboxylic acid [2-
[1,4'bipiperidinyl-1'-yl-1-(3,4-dimethyl-benzyf)-2-oxo-ethyl]-amide




HBCCH3 OCH3 " NO OO 7 NNLO H Exanple 114
[(R) -2-(4-am no-piperidin-1-yl)-1-(3,4-di ethyl-benzyl)
-2-0xo-ethyl]-am de 4-(2- 190

oxo-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -pi perid
i ne-1-carboxylate O QA(NQ O NN O\-/ H Exanple 115

4- (2- oxo-1, 4-di hydro- 2H qui nazga] i n£ 3-yi ) - pi peridi ne-1-
xo-et hyl ]-am de 190 (/~ p N ~\/

carboxylic acid [ 2-
benzyl)-2-o0
OJ o0~0
Exanple 116

[1,4" ]bipiperidinyl-1"-.yl-1-(38
(S)-2-(3,4-diethyl -be N
inyl-1-yl)-4-[4-(2- ox-

1,2, 4, 5-t et r sG> nzodlazerln 3-yi)-piperidin-1

-yI]-butan-I, |on
H
Example 116

(S)-2-(3,4-d iethyi-benzyl)-1 -(1-methyl-4,4'-bipiperidinyi-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

d;/LO

(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-yl)-piperidin—1 -yll-butan-1,4-dione

Example 117




HBC N NNO -~ ~OH Exanple 117
(S)-1-4,4"-bipiperidinyl-1-yJ-2-(3,4-di ethyl -benzyl)-4
-[4-(2-0x0-1, 2, 4, 5- 191

t et rahydro-1, 3- benzodi azepi n- 3-yl ) - pi peri di n-1-yl] - but
an-1, 4-dione 191 H3C H3C N H OHH O N-(N1O H
Exanple 118
4-(2-0x0-1, 2, 4, 5-tetrahydHe- o-nzodlazepln 3-yl)-p
peri di ne- 1- car boxylic
acid-{(R)-l-(4-ethyI-3-trif|u
-nethyl-piperazin 1-yl)-

pi peridin-1 yI]20xoete O NJ NI
~N
QQ :
H

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

Example 118

- acid-{{(R)-1- -(4-ethyl-3-trifluoromethyi- benzyl)-2-{4- (4-methyi-p:perazun 1-yl)-
piperidin-1-yl]-2-oxo-ethyl}-amide

Example 119

4-(2-0x0-1,2,4,5-tetrahydro-1 ,S-benzodEazepin-s-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-




S

TNOHO CNOH Exanple 119

4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1, 3-benzodi azepi n- 3-yl ) - pi
peri di ne- 1- car boxylic 192
acid-{(R)-1-(4-ethyl-3-trifluoronethyl-benzyl)-2-[4-(1
- et hyl - pi peridin-4-yl )-

pi perazi n-1-yl]-2-oxo-ethyl}-am 192 CF3 ON NC

HO N N-O Exanple 120 CFy
4-(2-o0x0-1,2,4,5-tetrahydro-1, nzodi azepi n- 3-yl ) - pi
peri di ne- 1- car boxyl i ¢ N

et hyl -4, 4" - bi pi peri di nyl - yk) - 2f ox@- et hyl ] - am de CF
3/ \ N ON gN-N :
T
H O
N
Cg}\\o
H

4-(2-oxo-1,2,4,5-tetrahydro-1, 3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-[(R)-1-(4-ethyl-3- trlﬂuoromethyl benzyl)-2-(1 -methyi~4 4'-bipiperidinyl-1-
yI)—2 oxo-ethyl]-amide

acid-[ (R -1-(4-ethyl-3-trifluo orr’zﬁl enzyl)-2-(1'-m

“Example 120

Example 121

4-(2-0x0-1,2,4 5-tetrahydro-1, S-benzodiazepin—3-yl)-piperidine~1 -carboxylic.

- acid-[{(R)-2-1,4"-bipiperidinyl-1'-yl-1-(4-ethyl-3-trifluoromethyl-benzyl)-2-oxo-

ethyll-amide




Exanpl e 121

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

peri di ne- 1-carboxylic 193

acid-[(R)-2-1,4"-bipiperidinyl-1"-yl-1-(4-ethyl-3-trif

| uoronet hyl - benzyl ) -2-oxo- ethyl]-amde 193 CF3 O oN

H O NNN H Exanple 122 :

4- (2-o0x0-1, 2, 4, 5-t et rahydro- £F

peri di ne- 1- car boxylic

acid-[ (R)-2-(4-di nmet hyl am no- pi\p

| -3-trifluoronethyl- ben zyl)-

NN ON pHO NN Exarrpﬁiljs
i

4-(2-0x0-1,2,4,5-tetr i azepin-3-yl)-p
peri di ne- 1-car boxylic i
aci d-{(R) - 1- (3- ~tri f| Hor Shet hyl - benzyl )-2-[4- (4

- met hyl - pi pergazi{n- 1-lyl ) -
pi peri di n- 1-_ g 0%t hyl } -am de 194 CF3

ehzodi azepi n- 3-yl ) - pi

di n- 22 yh) - 1- (4- et hy
oxo=et hyl ] -Jam de CF3

Examglé 122

4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiaZepin-3-yI)-piperidine-1 -carboxylic
acid-[(R)-2-(4-dimethylamino-piperidin-1-y1)-1-(4-ethyl-3-trifuoromethyl- -
benzyl)-2-oxo-ethyil-amide ' '

CF,

s

S

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-t-carboxylic

' Exémgle 123

- acid-{(R)-1-(3-ethyl-4-triflucromethyi-benzyt)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl]-2-oxo-ethyl}-amide o




AJIN N7 QINNNC HO NO H Exanple 124
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi

peri di ne- 1- car boxylic 194
acid-{(R)-1-(3-ethyl-4-trifluoronethyl-benzyl)-2-[4-(1
-met hyl - pi peridin-4-yl )- pi perazi
n-1-yl]-2-oxo-ethyl)-amide CF3A3 N Rid NHO NNO -~
N H Exanple 125
4-(2-o0x0-1,2,4,5-tetrahydro-1, gnzodi in-3-yl)-pi
peri di ne- 1- carboxylic
acid-[(R) 1- (3-ethyl - 4tr | ugr ongt h bnzyl) 2-(1'-m
et hyl - - bi pi pei d| n )“)% o-et hyl ] -am de 195
CF3 N O NN~N N 7H
Example 124

4-(2-ox0-1 ,2,4,5-tetrahyd ro-1,3-benzodiazepin-3-yl)-piperidine-1 -carbdxylic
acid-{{R)-1-(3-ethyl-4-triflucromethyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl)-

_piperazin-1-yl]-2-oxo-ethyl}-amide

Exam_gle 125

4-(2-oxo-1 ,2,4,5-tetrar_1ydro—1 ,3-benzodiazepin-3-yl)-piperidine-1 -carboxylic
acid-[(R)}-1 -(3-ethyl-4-triﬂ_uoromethyf—benzyl)-2-(1 '“methyi-4,4"-bipiperidinyl-1-
yl)-2-oxo-ethyl]-amide




N LOH Exanple 126
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p
peri di ne- 1- car boxylic 195
acid-[(R)-2-1,4"-bipiperidinyl-1"-yl-1-(3-ethyl-4-trif
| uor onet hyl - benzyl )-2-o0xo0- ethyl]-amde CF3 a H ON
7NN H Exanple 127 CF
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1,
peri di ne- 1- car boxylic

1-4-trifluoronethyl- benzy)-z2
CF3 ON, HON C The
descri be the prepara i ont! of l‘.’ph maceut i cal
formul ati ons i ain Hs &&tive substance any
desired conp d ofL general fornmula (1): 197 Exanple
I N O :

H

Example 126

- 4-(2-0x0-1,2,4,5-tetra hydro-1 ,3—benzodiazepin-3-yl)-pi'peridine-1 -carboxylic

acid-[(R)-2-1,4"-bipiperidinyl-1'-yl-1-(3-ethyl-4-trifluoromethyl-benzyl)-2-oxo-

~ ethyl]-amide R -
CF, .
Lo
o NJ\IEI/:\"/N P
| Ny H O
at
H .

Example 127

4-(2-ox0-1,2,4,5-tetrahydro-1 .3-benzodiazepin-3-yl)-piperidine-1-carboxylic
acid-{(R)-2-(4-dimethylamino-piperidin-1-yi)-1-(3-ethyl-4-trifluoromethyl- -

benzyl)-2-oxo-ethyl]-amide




Capsul es for powder inhalation containing 1 ng of
active ingredient Conposition: 1 capsule for powder

i nhal ati on contains: active%%ngredient 1.0 ng |actose
20.0 ng hard gelatine capsules 50.0 ng 71.0 ny

Met hod of preparation: The active ingredient is ground
to the particle size required r i¥hal ed substances.

The ground active ingredient is geneously m xed
with the |actose. The m xture i ansferred into
hard gel ati ne capsul es. Exanpl e | nhal bIe sol ution
for Respimat(r) containing ng of ractyve™i ngredi ent
Composition: 1 puff con ti gredient 1.0 ng
benzal koni um chl oride 0.0 agaréodlun1edetate

ad H5. ® NI  Met hod of
The{actilve i ngredi ent and benzal koni um
@_ oin water and transferred into

- 0.0075 ny pur|f|As
prepar ati on:
chloride are

Respi mat (r) ca i dges. 198 Exanple 111 Inhal able
solution for nebulisers containing 1 ng of active
i ngredient Conposition: | vial contains: active

ingredient 0.1 g

The foilowmg Examples describe the preparation of pharmaceutical
formulatfons which contain as active substance any desired compound of
general formula :



sodium chloride 0.18 g benzal koni um chloride 0.002 g
purified water ad 20.0 m  Method of preparation: The
active ingredient, sodiumdhloride and benzal koni um
chloride are dissolved in water. Exanple 1V
Propel | ant gas-operated netering aerosol containing 1
Exgmble lacti ve i ngredient Conposition: 1 puff contains:
active ingredient 1.0 ng lecithin 0.1 % propellant
gas ad 50.0 NI Method of preparation: The m cronised
Capsulee farm@vwelbir eitalaitorhoomtg e 1 shy o astpeyidgrkdigntt he
m xture of lecithin and propellant gas. The
suspension is transferred into a pressurised
CSH&%@MBH? with a netering valve. 199 Exanple V Nasal
spfay containing 1. ng of active ingredi ent
. 1 Cappds ifor powdexdnialaetiomgroadiiesit 1. 0 ng  sodi um chl ori de
(8"9.&3_ benzal koni um chl ori de O.§25 nmg di sodi um
aYEiNgTed®Ns my purified water‘@8D. 1 m Method of

labtoggar ation: } | 20.0 mg
* hard gelatine capsules _ 50.0 mg
71.0mg

Method of preparation: _
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 I

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 | ' 150 ¢

Method of preparation:
The active ingredient and benzalkonium chloride are dissoived in water and

transferred into Respimat® cartridges.



The active ingredient and the excipients are dissol ved
in water and transferred into a suitable container.
Exanpl e VI |njectable solutt®n containing 5 ng of
active substance per 5 M Conposition: active

ubstance 5 ng glucose 250 ng human serum al bum n 10
Mofurol 250 ng water for injections ad 5 n

Preparation: dycofurol and glucose are dissolved in
water for injections (WI); human serumal bumn is
Izhnlable safutiondoi ngb@mmmtalmtn@swha eflagtividinhealiemo;
made up to specified volume with WI; transferred

i nt o anmpoul es under nitrogen gas. 200 Exanple VII
Oomgsdidd: e sol ution containing 100 ng of active

subst ance per 20 mM  Conposition: active substance 100
1Al GapkIRSt assi um di hydr ogen phosphate = KH2PO4 12 ny

| | drogen phosphate = HPO4 2H20 2 ngy
a@h%?ﬁjﬁpé% oride 180 ng hunan 2@ urd al bumi n 50 ngy
sﬁﬁxhyrsdnlbadi@ 80 , 20 ng water fgrgipjections ad 10 n

zﬁ ration: :
benzalkonium chloride 0.002 g

purified water ad 200 ml

Method of preparation:
- The active ingredient, sodium chloride and benzalkonium chloride are

dissolved in water.

-Exémgle- v

Propellant gas-operated metering aerosol containing 1 mg of active ingredient

Composition:

1 puff contains: _

active ingredient 1.0 mg
lecithin | | 0.1%

propelfant gas ad 50.0 ul

'Method of preparation: 7

The micronised active i.ngrediént is homogeneously suspended in the mixture
of lecithin and propelilant gas. The suspension is transferred into a

.. - pressurised container with a metering valve.



e

Pol ysor bate 80, sodium chloride, nonopotassium
di hydrogen phosphate and di sodi um hydrogen phosphate
are dissolved in water forlﬁﬁjections (WI1); human
serum al bumin is added; active ingredient is dissolved
Emﬁthlgzating; made up to specified volume with WI;
rred into anpoul es. Exanple VIII Lyophilisate
containing 10 ng of active substance Conposition:
Actlve substance 10 ng Mannitol 300 ng human serum
S taping\Atreg of aetiveningredients ad 2 m 201
Preparat|on Nhnnltol is dissolved in water for
injections (WI); human serum al bumin is added;

Cemipogitiohngredi ent i s dissolved with heating; nmade up
to specified volune with WIl: transferred into vials;

, afft'f\’@é'i%f-eélﬁ”éd Sol vent for | yophl Pisge: Polysorbate 80

e 20 ng nmannitol 200 ter for
So|ﬂr|1tj]-ect Fbod?% ad 10 M Preparati onY ysorbate 80 and

barmatikionalm ghioridessol ved i n vvat ero 028 m Q” ections (WI);

transferred i nto anpoul es. le I X Tablets
d’%%qai ‘?f{ €20 nmg of active sub -GhdBg Conposi tion:

p@ﬁ;‘btj\(@atélugﬁt ance .20 ng |actoge 1gf no

Method of preparation:

The active ingredient and the excipients are dissolvéd in water and

. transferred into a suitable- container.

Example VI

Injectable solution containing 5 mg of active substance per 5 ml

Composition:

~active substance o 7‘5 mg
glucose | 250 mgl
human serum albumin '\ o 10 mg
glycofurol - - 250 mg

. water for injections ad : 5mi .

Preparation:

‘ Gly‘cofurorl and glucose are dissolved in water fdr injections (Wfl); human

serum albumin is added:; active ihgredienfis dissolved with heating; made up
to specified volume with Wil; transferred into ampoules under nitrogen gas.



mai ze starch 40 ng nagnesium stearate 2 ng Povi done
K 25 18 ng Preparation: Active substance, |actose and
mai ze starch are homobgeneou®y ni xed; granulated with
an aqueous sol ution of Povi done; m xed with magnesi um
Esteagabﬁ; conpressed in a tablet press; weight of
00 ng. 202 Exanple X Capsul es containing 20
ng active substance Conposition: active substance 20
nmg maize starch 80 ng highly dispersed silica 5 ng
Ineadalklsi solntonesordaining, B0mng dramtise aubstancAger 26 mi
subst ance, nmize starch and silica are honbgeneously
m xed; m xed wth magnesium stearate; the mxture is
C@gﬁk@ﬂmhnto size for 3 hard gelatine capsules in a
capsul e filling machi ne. Exanple Xl Suppositories
. aetyiernibsianges0 ng of active substance Cof@@sigi on:

d fat (Adeps solidus) g.s.
mgﬁ%%@ﬁgﬁﬁ%‘gp@ﬁoa‘?%g‘tmpﬂ%d fat is nelted at about
ound active substance is hormgeneqlzsﬂng
dlspersed in the nolten hard fat; after cooling to

diabdium B@Etogen phopphated i nto  chi |l ed noul ds.

= NapsHPO4-2H,0 2 mg
| sodium chloride ' ' 180 mg.
) human serum albumin T 50'mg
Polysorbate 80 : , 20 -fng

water for injections ad 10 mi

Preparation:

Polysorbate 80, sodium chloride, monopotassium dihydrogen phosphate and
disodium hydrogen phosphate are dissoived in water for injections (Wfl);
human serum albumin is added; active ingfedient is dissolved with heating;
made up to specified volume with WHl; transferred into ampoules.

-~ Example VIIi

‘Lvophiiisate containing 10 mg of active substance

Composition:
Active substance 10mg
Mannitol 300 mg

human serum atbumin 20mg
water for injectionsad =~ 2 mi




203 Exanple XII Injectable solution containing 10 ny
of active substance per | m Conposition: active
substance 10 ng rmannit ol 5(301ng human serum al bum n
10 ng water for injections ad I m Preparation:

|..is dissolved in water for injections (WI);
%@é—@@fum albumn is added; active ingredi e?ﬂt IS
hasitd! iedisvbiad e dekdtdor RS |,5HH5?13 56
I‘\‘i‘viﬂt thI?&Stwr)ansErgrred ?rnto a%HagﬁY‘@ un ée'ﬁ i rpége
akled; adive inpeadientis desaivedmwitigbeatisigs neddegep & specified

Y, . N X0 R , (I} wherein
‘&mﬁ lc\')‘{?t Q@ghtr®9ﬁéﬁdE’%ﬁ?rﬁ’aiﬁﬁg%ﬁ%gﬂ?%o or
phenyl sul phony] imno group, X denotes an oxygen or
an imno group optionally substituted

I r atom, _
: ﬂ"%ﬂ?r_‘ﬁ@@?' $Ateyroup or a methyl ene-group optionally
FoNorbathieRr= Rivedn &9 —6- al kyl group,, mg

mannitol A 200 mg

water for injections ad 10 mi

- Preparation:
Polysorbate 80 and mannitol are dissolved in water for injections (Wfl);_

transferred into ampoules.

Example I1X

Tablets containing 20 mg of active substance

Composition;

active substance 20mg

lactose 120 mg

méize 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; compres_sed in a tablet press; weight of tablet 200 mg. |



Y and Z independently of one another each denote a
strai ght-chain or branched CI _6-al kyl group wherein
each nethyl ene group nmay bé&%ubstituted by up to 2
fluorine atons and each nethyl group may be
substituted by up to 3 fluorine atons, 205 while the
-Aenti oned al kyl groups together with the carbon
atons to which they bound nay be joined to one
another, formng a 4- to 8-nenbered ring, R denotes
Capsule uosiainingRedng active gubstahes ed di aza or triaza
heterocyclic group, while the above-nenti oned
het erocycl es are linked via a nitrogen atom contain
Camgagggﬁyl group adjapent to a nitrogen atom - may
additionally be substituted at a carbon atom by a
. aghiversybstaneep and an ol ef i B0engloubl e bond of one of
the aboye-nenti oned unsatug ted heterocycles may be
MAGESPTY a phenyl, thienyl @F"%uinorine ring, while
higihe didpipyed giies ps contained5h%%R1 as well as
enzo-fused heterocycles in the carbon skel eton may
magnRpIoEearatde nono-, di- 29 mgrisubstituted by
fluorine, chlorine, brom ne or iodine atons, by
met hyl, nethoxy, nitro, difluoronethyl,
Prepaifdtisar omet hyl , hydroxy, am no, alkyl am no,
dialkélanino,.acetylanino, acetyl, cyano,

Adlive sybriansenalaze sfarahrand siliea aet hospagneoysly miked;anixad

: ' [ ' iLfferen r
wifBREh SRR Sieite el R s 1o b Be Al 5B TR 2 et gBine
- capsuiesime,capisuie filley machingm ne atom or by a nmethyl or
nmet hoxy group, R2 denotes the hydrogen atomor a
- phenyl met hyl group or a .C2.7-al kyl group which may be

E,@@}éb@ut ed in the o position by a phenyl, pyridinyl,

ydroxy, am no, al kyl am no, dial kyl ani no,

Composition:
active substance ' 50 mg
“hard fat (Adeps solidué) g.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.



Ry

group, 206 while the above-nentioned heterocyclic
groups and phenyl groups na additionally be nono-,
di- or trisubstituted in th&3carbon skel eton by
fluorine, chlorine, brom ne or iodine atons, by
lIalkoxy, di fl uoronethyl, trifluoronethyl,
— am no, C _3-al kyl am no, di -
(G _3-al kyl)-am no, acetylam no, am nocarbonyl, cyano,
di f1 uoronet hoxy, tifuoronethoxy, am no-Cl_3-al kyl,
ctab teinirgs 40 kyg obactive substance per 1 ml
di - (G _s-al kyl)-am no-C1- 3-al kyl groups and the
substituents may be identical or different, R3
Coenpsition: he hydrogen atomor a G _3-al kyl group, while
the Cl1 3-al kyl group may be linked to an al kyl group
aﬁﬁ%ﬁﬁaﬁﬁﬁéﬁFQRz or a phenyl or pyd0dyg ring present in

'nﬁ%nﬁap to the nitrogen atomto V\:f‘%(? t hey are bound,

formng a 5- to 7-nmenbered ring, and R3 together
hwinah sehemesfioiroed ni trogen at om dgn a group of
Wg&n;ral. {.orrrul a R (CRRR9)g Y CR6Rj (CRBRA 'CR 6R
Foripiectiofdafei n v denotes the daPbon atomor, if
R5 denotes a pair of free electrons, it may also
denote the nitrogen atom q and r, if Y' denotes the
, tom represent the nunbers 0 or 1 or q and r,
if Y' denotes the-nitrogen atom represent the nunbers
1 or 2, 207 ‘ '

Mannitol is dissolved in water for injections (Wfl); human serum albumin is
added; active ingredient is dissolvedr with heating; made up to specified
volume with Wil; transferred into ampoules under nitrogen gas.



R4 denotes the hydrogen atom an am no, al kylam no or
di al kyl amino group, or, if Y does not denote the
nitrogen atom it denotes a dial kylam nomet hyl group,
a phenyl, pyridinyl or diazinyl group which may be
substituted in each case by a fluorine, chlorine or
brom ne atom by a trifluoronethylcarbonyl, nethyl or
nmet hoxy group, a 4- to 7-nenbered azacycl oal kyl group,
a 6- to 7-nmenbered oxaza or diazacycl oal kyl group or
a 7- to 9-nenbered azabicycl oal kyl group, while the
above- nenti oned nono- and bicyclic heterocycles are
bound via a nitrogen or carbon atom in the
above- nenti oned nono- and bicyclic heterocycles any
nmet hyl ene group not directly bound to a nitrogen,
oxygen or sul phur atom may Bggsubstituted by one or
two fluorine atons, the above-nentioned nono- and
bi cyclic heterocycles nmay be substituted by a
G _3-al kyl group, by a benzyl, C3.6 -cycloal kyl al kyl,
Q-4 al kanoyl, di-(Cl_3 al klgimsrino or Ct_3
al kyl sul phonyl, by an al koxycar bonyl ,
al koxycar bonyl al kyl , carboxy or carboxyal kyl group, R5
denotes a hydrogen atom a G _3-al kyl group or, if Y
denot €GRPHAS ' | so denote a pair of
free el ect rons@ﬂgg%g(rydgn%%l fghﬁ?{%lﬁ may be identical or
different, in each case denote the hydrogen atomor a
G _3-alkyl or di-(Cl_3-alkyl)-amno group and 208 R8
and R9, which may be identical orydifferent, in each
case denote the hydrogen atom orla CF 3-al kyl group,
whi l e, unl ess otherw se stated, jp#e gbove-nentioned
al kyl groups or the al kyl groups %t ai ned in the
above- nenti oned groups contain 1)tg carbon atons
and may be branched or unkyanched apd the
above- nenti oned aronatic#itf |
N X

/Q R
QO
R’ (),

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 Cq.¢-alkyl group or a methylene group optionally substituted by a
Cs-alkyl group, '

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,



het eroaromati c groups may additionally be nono-, di-
or trisubstituted by fluorine, chlorine or brom ne
atons, by cyano or hydroxy g@@ups and the
substituents may be identic or different, the
tautoners, enantioners, diastereoners, m xt ur es
thereof and the salts thereof. 2. Cbnpounds of
general formula (1) according to claim1, wherein A
denotes an oxygen atom a cyanoi m no or
phenyl sul phonyl i m no group, X denotes an oxygen atom

wh”eriha abovemmwneﬁealm Ll p’m@gé’th@:ﬁ With th@ CeRSEHISR Yo
C?ﬂ;ﬁ‘ ri%t11 Sr eagh denote a straight-chain or
L ReY BerRIANRY Pe deipad touree énatheacirmingy He te8gnempered
ﬁﬁ?v substituted by up to 2 fluorine atonms and each
h

group may be substituted by up to 3 fluorine.
atons whi |l e the above-nentioned al kyl groups together

carbon atons ch they are bound may be
j 0| %eépet%oa B‘W@%HB@W@“%@FN rigembsred diaza oniarsr keferocyclic
gicu, Rl denotes a
4- (2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) -p
peridin - yl, _ _

| (@h?ééﬂge;%ﬂ%@pﬁﬁéﬂﬁﬁ@%gfé'rg%%é Skt bl genrltlrggljé]n %t_om

4 5-di hydro-1, 2, 4-triazol -1-yl)-piperidin-1-yl,
4- (2-0x0-1, 2-di hydro-in dazo
c] qﬁqnﬁéﬁ@n@%bgn? %PH%ﬁdm%ﬂi{% nitrogen atom,
4- (2 oxo-1, 2- dihydro 4H-t hi enol 3, 4- d]pyr|n1din-
3-yl)-piperidin-1-yl

4- (rgabgadlironalfy meubstﬁutadnt@oéraoaaﬂdmwy apfeRyiZrslip and
pi peridin-1-y
4- (5-oxo0-4,5,7,8-tetrahydro-2-thi a-4, 6-di aza- azul en- 6-

yI Jan2§l8finipideebiedbdhdlobbn
&2@ oxo-1, 2, 4, 5- tetrahgl%Pgthteh?bggg[@eat’%equ%S%tf"?}%%l n
-3

quocqg; %madr be fusgd to a phenyl, thieny! or qumollne ring,
4- (2 oxo0-1, 2,4,5-tetrahydro-thieno[ 2, 3-d] -1, 3-di azepin

yl)- piperidin-1-yl or
4 (2 whie the- ms‘wdgwu%&ddﬁwﬁ@mg SERIIF 48 oacradoly P

erlﬁ Y rou | e the above-nmen
and b @{}E‘i”?y& Q?e’f‘éh@@@éb@sskeiebhenaﬁeddmonak)ebetrmihdlﬁm- or

addi t!rfé[]Béﬂltﬁtébebﬁﬁﬂc?ﬁﬁg’sctlw'lorpr}ee%ror%me or |oglne atgmsu By methyi,

methoxy, nitro, difluoromethyl, trifluoromethyl, hydroxy, amino,

alkylamino, dialkylamino, acetylamino, acetyl, cyano, difluoromethoxy

or triftuoromethoxy 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 phenyl, pyridinyl, hydroxy, amino, alkylamino, dialkylamino,
atkoxycarbonyl, carboxy, aminocarbonyl, aminocarbonylamino, acetylamino,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl or [bis-(2-hydroxyethyl)Jamino

group,




R2 denotes a phenyl methyl group or a C2_7-al kyl group
which may be substituted in the co position by a
phenyl , am no, al kyl am no o% odli al kyl am no  group,
whi |l e the above-nentioned phenyl group nmay be
substituted by an am no- Cl1_3-al kyl,
C| _3-al kyl am no-G - 3-al kyl or

-(Ci _3-alkyl)-amno-Ci-3-alkyl group, or R3 denotes
the hydrogen atomor a Cl_3-al kyl group, R2 and R3

together with the nitrogen atomto which they are
bou%hlgéhg oye-mentioned heterocyclic groups and phenyl groups may

1 iaaBionbATbB AL b br ficheBituBld AN S PeRaRE A

3-yl group or and
n| t rflugeme athdeninis hoomine @nodmetﬁtor@enby atethfloaiukg Re

cet B rdmd b e TR 2 i -, o

d en @@?§a¥ky9"ﬁrﬁ:n©f atStORNGhE Cérh ﬁ‘ngéa rl:lcfn]yl2 #93 r&ﬂad‘ fltfi'el%frhethoxy,

denote the nitrogen atom ot es
car H&WO&tFBﬂih%pﬁmﬁ n-latkyh lﬁmallsylerrmno-cqgtalkﬂ oand r,

) S e T e L SO S
pyrlldjén?’?% (%r(ﬁﬁg wWhi ch may be sub_stltut ed i n each case

by a ’Iorlne or bromne atom by a
trifluoronethyl carbonyl, nmethyl or nethoxy group, a

i{ %n | am no, diethylam no, perhydro-azepin-1-yl,
ﬁ}//#s. erivgdiegen atom or a o s-atkyl group,

while the Cj.z-alkyl group may be linked to an alkyl group present in R? or
a phenyl or pyridyl ring present in R? and to 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

5

R
(CRR,), ]
/i / R R N
6" 7
(CR,R,) rR*
N/ 8 ‘9 r.__CRBR7

» (1)

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

q and r, if Y! denotes the nitrogen atom, represent the numbers 1 or 2,




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

1- et hyl pi peridin-4- yI pi perazin- 1-yl,

4- acetyl - pi perazin-1 yI 20

4-cycl opropyl net hyl - pi perazin-1-yl, pyrrolidin- 1-yl,

4- et hyl - pi perazin-1-yl, 4-isopropyl-piperazin-1-yl,

pi peridin-1-yl, piperidin-4-y|, nor phol i n-4-yl

4, 4-di fl uoro-pi peridin-1-yl, 8-methyl-8-aza-

bi cycl o[ 3. 2. 1] oct-3-yl, pyridin-4-yi,

3- q‘R i.di VA e - . .

ol eﬁﬁg%ﬂeﬁrﬂ;@‘i’wﬂf mnnégtbg} %grélraliné,_ %Iﬁ(gl%l,mlno or diatkylamino

4- (4@PHBt hyl ami no) - pi peri di n- 1-yl,

4- (di et hyl am nonet hyl ) - pi peri di n-1-vyi,

p-trifluoronethyl carbonyl - phenyl,

;Z gﬁrg?%r: (ﬁbds,ﬁidtd:léhofe e n:ﬁo&@ﬁélﬂm Pt BERGESY 1- V!

1- (dieknaryieamsdng orastry | ) - pi peri di n- 4-y

1- (et hoxycar bonyl net hyl ) - pi peri di n-4- yI

4- (et hoxycar bonyl net hyl ) - pi per azi n- 1-yl,

1- caphenytnpiritihy opidiedinydigfou Wmch h may £ be substltuted in each

4- car boxynet hyl - pi perazi n-1-yl, hyl sul phonyl -

p| pasgznha flugrinerchonine by bropnipe rmnnbyl a-tyiflugroagthylBarbonyl,

g&& 8%&%%3 en atomor, if Yl denotes a nitrogen

Qﬁl P¥o9%Bnote a pair of free electrons, R6

and R7 in each case denote a hydrogen atomor a

di met hyl ami no group and R8 and R9 in each case denote

t heé hyl@r GiRembemd azacycloatkyl groupnhds 4o Gtmemiesed oxaza or

%{‘%ﬁ%ﬁL OB ZER TR rerti iR B e

conprlse 1to 7 carbon atons and may be
strai %Y% chain or branched and t he above-nenti oned
ar omatitledng ARPS-BiRaed cmgheuped hisyclielbiptaroswdds arse

rono- o 8 a GRS LRGN 11 vorine, chl ori ne or

brom ne at ons no or hydroxy groups and the
substituents nmay be identical or different, the

enantl og]rs?n the di astereoners and the sal ts t her eof .
dovg-mesienad mapesRd pioyclickeiemayslasam ai m

wh
ér oupﬁ‘ﬁh%‘SHéxt@S?@%h%ﬁQ@&%W?%% 2l SR o Mlanor

gr oupatomd may be substituted by one or two fluorine atoms,
the above-mentioned mono- and bicyclic heterocycles may be
substituted by a Cqs-alkyl group, by a benzyl, Cs.s-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.3-aglkyl 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 C1.s-alkyl or di-(C4.g-alkyl)-amino group and



Y and Z independently of one another each denote a

nmet hyl or ethyl group wherein each nethyl ene group

may be substituted by up to 2 fluorine atons and the

met hyl group may be substit%@ d by up to 3 fluorine

atons, while the above-nenti®oned net hyl and et hyl

groups together with the carbon atons to which they

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

to 6-nmenbered ring, Rl denotes a

4- (RZanof}? , hferombg bedbyationl br diffeedi O sipidateatiote He

per| in-1-
@Mﬁ?@eﬁaﬁ”ﬂ@ﬁﬁd?e?ﬁmyﬁﬂpHﬁzoIin-3-y|)-piperidin-1-y

I, 4- (5- oxo- 3- phenyl -

4,5-di hydro-1, 2,4-triazol -1-yl)-piperidin-1-yl,

while kaesslotﬁedfinhgd;tatednﬂwdmwé-rﬁentloned alkyl groups or the alkyl

ui noI 3- pi peridin-1-
'] P= %8 ai”%j %ﬁ‘399%@?@%’9‘%[%’%%%9@%1 d¢ f-carbon atoms
d’ h‘)aggioé)%ra'érﬂ@g@?] %apbbrzaﬁcthﬁd é;lrr]}g[tge ?bgve n;nciergnt:o&erc]i_aronﬁtlc and
tpﬂtpmar@mﬁtiagyd)ups may addltlona!ly be mono- dl- or trisubstituted by
fwc§'nepP@8F'Pﬁ|°ﬁ b?o%;fﬁteraatg%dr By cyano ar hygr %&%%gugsz 3!18 the "
sublsBituexnts had. i @ehﬁéélaﬁﬂﬁffé}ehhl eno[ 3, 2-d] - 1, 3-di azepi n

-3-yi)- piperidin-1-yl,
4-(2-0x0-1,2,4,5- tetrahydro t hi eno[ 2, 3-d] -1, 3-di azepin

184 i R ermamees i el g s
theeofdi n- 1-yl group, 212 while the above-nentioned

nono- and bicyclic heterocycles may additionally be
nonosubstituted in the carbon skeleton by a nethoxy

I OuR; N Y -al kyl
grou&oﬁ ch n%ﬁé%r?ergrs]@ﬁ%l‘ E@%%O%'Raﬁgchfnpﬁz GerH‘ by
a phenyl, am no, al kylam no or dial kylam no group,
\I\@H the above- nenti oned phenyl group may be
Adeaetes @Péa<y89n£#0maﬁ1qyan@1nleoanr pnylsulphonylimino group,
Cl _3-al kyl am no-C1. 3-al kyl or di-(C _3-al kyl)-amn no-
Cl 3-al kyl group, or R3 denotes the hydrogen atomor a
Cl_3XaddndtegnoupxygeR atord, &3 imipgesrmethmdne gloeprida ogen
atomto which they are bound denot e a
Y and Z independently of one another each denote a straight-chain or
branched C+.4-alkyl group wherein each methylene group may be
substituted by up to 2 fluorine atoms and each methy! 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-yl)-piperidin-1-
yt, 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl, 4-(5-ox0-3-phenyi-
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-dihyd ro-2H-thieno[3,2-d]pyrimidin-3-yl)-
______9i_pgri_c_l__in-1 -_y_l, 4;(}5—0)(0-4,5,?,8-tetrahydr052-thia-4,6-d iaza~azulen-6-yl)-



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 together with the encl osed
nitrogen atom denote a group of general fornula RS
(CR$R9)g CR6R7 Y ' , (111)o09herein Y1 represents
the carbon atomor, if R5 denotes a pair of free
electrons, it may also denote the nitrogen atom q
and r, if Y denotes the carbon atom represent the
numbers O or 1 or 213 q and r, if Y denotes the
piperidigehyadd@roxcepies rietraimeiradhisaels, 2-dbd , Pdiazepin-3-yl)-

S1.LNG_ YL L ! P4 _g1-0%hinds OHP

RREBHRLY B2 PR IO ot b 3

gipefdinteyiosr L(Dakoe , AdHdrd 2 Hethieno[2,3-d]pyrimidin-3-yl)-piperidin-

trifluoronethyl carbonyl, nmethyl or nmethoxy group, a

HiYh8% 4 ani no, di et hyl ami no, per hydr o- azepi n- 1-yI ,

4- et hyl - per hydro- 1, 4-di azepi n-1-yl,

1- net hyl - pi peridin-4-yl, 1-ethyl-piperidin-4-yl,

pi pehikzihe-abovelmedtianat glonpi prd didyokd hglerocycles in the carbon

4- cycl opr opyl hyl - pi perazin-1-yl, rrolidin- 1-yl,

4- e%‘;'ﬁt Bing%»f é@iﬁlﬁza@!& e mqn%%?%%wtﬁdgﬁfp%rr%%ngsﬂ%

pi peridin-1-yl, piperidin-4-yl, 4-norpholin-4-yl,
24-difluono-lspiperidin-1-yl, 8-nmpthyl- . .

3 dobp ARSI ofoLB oh A Cop ol yhich may be

SuRtinréd i #ei HPoBiiBALyH | ami i i i

1- et hyl - pi peri gion-l4- ﬂydé Qt_\%ﬁ ' 'n%wg’iobglrlﬁy!ﬁﬂp?-oild,'alkylammo

groggi met hyl am no) - pi peridin- 1-yl,

4- (di et hyl am nonet hyl ) - pi peri din-1-yl,

p-trifluor _orre't hyl car bonyl - phenyl, -

;-Z giﬁiﬂlgiytﬂeimb??élrﬁéﬁﬁcﬂwéd phedyP R mBY Ber fdishituted by an amino-

1- Crest HbXy CaststiamisonGi.)-alkiyber die(Cr-s4alkp)-amino-Cy.a-alkyl
1- %%mﬁcar bonyl net hyl ) -

R?® denotes the hydrogen atom or a Ci-3-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-yi group or

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

formula
R’
(CRng)q : ‘
| \CR R Y1\
87
e , (1)
wherein

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



pi peridin-4-yl,

4- (et hoxycar bonyl net hyl ) - pi per azi n- 1-yl ,
1- car boxynet hyl - pi peri di n-4; ¥6
4- car boxynet hyl - pi per azi n- |-§ 4- et hyl sul phonyl -

pi perazin-1-yl or 4-nethyl- plperazin-l-yl group, R5

denotes a hydrogen atomor, if Y denotes a nitrogen

atoﬁ}__?})élsg?ﬁénﬁ estglserﬂ@ ote al r of free electrons, R6

n- eac hydrogen atomor a
di met hyl ami no group and R8 and R9 in each case denote
the h drogs&{?tom whil e, unless otherw se stated, all
t hed neiesithe ¢aybom ptnpsrepsesaelt the asmbees @lok lor
groups present within the other groups conprise 1 to 7
carbon atonms and may be straight-chain or branched

andqaing rali o elemenes theeattrogsm s Oreprsbchetts ahBeR! | 6r 2,
groups nay additionally be nono-, di- or 214

trisubstituted by fluorine, chlorine or brom ne atons

or RYdJdeNse thRé hlrw to@f oups and the substituents
may be identical or dla%?er'ent t he enanti oners,

di ast ereomers and salts thereof. 4. The fol | ow ng

e ;@M oPhyHEIRGT Goub WHIEH Al De aRsQicteRdn back ababYa

4- (fogre- dhlaride br bermiakyadem, by 3-tiuerodiethyparaByl Imetpyl or
per.i dt ne-l- carboxylic

aci"@‘?k“??%’ JOURS, 4- di et hyl - benzyl ) - 2- [ 4- (1- et hyl - pi peri
di n-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-am de, (2)

4-( 2- ox01245tetrahydrol 3- benzodi azepi n-3-yl ) -

perd dimeshviaming, kgbe(tyyl,amlno perhydro azepin-1-yl, methy! perhydro-

o1 e S TR TIEX Y ey pipelRingk V. Pitibn
4- (12y] pd@cbtﬂnpﬁ:aéiatmtf @h%cﬁy@’rdprép)hmmlmmﬁr Byl Ipyrmiidin-

peridi ne-1- carboxylic
acﬂdyl[ 4- e(t@vlzm@@r@myn -Yhhniggpiopyl-piperaginyyl. Ripgridisy bivher

1 ookl e gl pltthicin: oyl & mtiyhe-aze-

pelblcdm:m@?» - 1]odFW)dyl'ld|n—4 yi 3 dimethylamlno piperidin-1-yl, 1 ethyl-

a ! d Idll’sﬁ y? flaerzrﬁqu p!per!dzr% yi 4 ?dlmetmslamlno% plperlélna‘lhyl
4-(d|ethy1amlnomethyl)-papendln—1 -y, p-trifluoromethylcarbonyl-phenyl,
1-benzyl-piperidin-4-yl, 4-benzyl-piperazin-1-yl, azetidin-1-yl,
1-(methoxycarbonylmethyl)-piperidin-4-yl, 1-(ethoxycarbonylmethyl)-
piperidin-4-yl, 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,



4,4 -bipyridinyl-1 -yl)-ethyl]-anide, (5)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-y1) - pi

peridi ne-|- carboxylic

acid-[2-1, 4" -bipiperidinyl - 201-yl-1-(3, 4-di et hyl - benzyl
) - 2- oxo- ethyl]-am de, (6)

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

peridi ne-1- carboxylic
aci d-[1-(3, 4-di et hyl - benzyl ) - 2- oxo- 2- (4- pyri di n-4-yl -p

white, ailéss étméhbns@tslfmbh &
4- di hydr o- 2H qui nazol | nmh%%gdvé%naéptﬁ%?érﬁéglw groups as well
as the | peoupsi present within the other groups compnse 1to7 carbon

étﬁpésgarir?ﬁ ma?tﬂé’%tféj §th %}ﬁdn of h{ﬁl{ %gﬁfa&lgiy thg o(\e/%g;:erqtléned
amh@tmmmeﬁbdwﬁfaﬂc Yro@pd May Alddiiodad) beRh&es- d-Re- 1-

boxy|
tr 'itrﬂeéﬁtelalf%taﬁkwu"@e Aiprine ar pacrinenatoms Grmypeyamh oF-Hydrbyy

s%@?@%%xﬁé'tl?e% %étg %ntts %&géﬁéﬁt E'%r ‘:?8(8‘( epi n-3-yl)-pi
peridi ne-1- car boxyl ic acid-[(R) -1
) - 2- (4-di et hyl am no- fp| peri di n-

-(3,4-dieth benz
t_hL(_gﬁh)ango 5>y ét@ehg@s ﬁpg’@rs gndyhe salts thereo
4-(2-oxo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

:gerl di ne-1- carboxylic
ci d- @Qrﬂpeumnsaoﬂgmea*ahwrmbwyéacoedlags% %fa% ‘P%ﬁ“é/r@frp a
zepin- 1l-yl-piperidin-1-yl)-ethyl]-am de,
4-(2-o0xo0-1,2, 4, 5- tetrahydro 1, 3-benzodi azepln 3-yl)-pi

Aaeheteemloxye@hAsy
aci d-{(R)-ly?@ 4~ di et'ﬁayfyab”eor%’?“]%grﬁ’ufn (4- et hyl - per hyd
ro-1, 4-

di.n- 1- t hyl } - d
%@"@4&%2‘”%%’9% (o, lanlfnr%mo rrl"nethy?exn% grou% a}ndam =
4-(2-oxo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi

erlgl ne- 1- carboxyl I c acid- [(R) 1
e eRangdenti of phy apothier-aaehiddnote d' methiypbipethiyigroup

‘“’“@Yéz”ie%“ NGB iyl b¢ Susbiisteson ve e duripe atoms

apdethledmeeh gr@ htaémbe Substituted b t
acid-{(R-1-(3,4 et hyl - benzyl y)up 03ﬂ%1§nne aﬁ mS’S aza-

while the above-mentioned methy! 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,

R' denotes a 4-(2-0x0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidin-1-
yl, 4-(2-oxo-1 4-dihydro-2H-quinazolin-3-yl)-piperidin-1 -y, 4-(5-ox0-3-phenyl-
4,5-dihydro-1,2,4-triazol-1 -YI)-piperidin-1-yl, 4-(2-oxo-1,2-dihydro-imidazo[4,5-
' clquinolin-3-yl)-piperidin-1-yl, 4-(2-oxb-1 ,2-dihydro-4H-thieno[3,4-d]pyrimidin-
3-yl)-piperidin-1-yl, 4-(2-oxo-1,4-d Ehydro—2H—thieno[3,2-d]pyrimidin-3-yl )
piperidin-1-yl, 4—(5—oxo-4,5,7,8-tetrahydro-2-thia—4,6-diaza—azulen~6-yl)-
piperidin-1-yl, 4-(2-oxo-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- dlhydro-2H—thleno[2 3-d]pyrimidin-3-yl)-piperidin-
1-yl group,



bicyclo[3.2.1
]oct-3-yl)-piperazin-1-yl]-2-oxo-ethyl}-am de, (14)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peri di ne-1- carboxylic

acid-[(R)-1-(3, 4-di et hyl - be ) - 2- 0X0- 2- (4- pi per azi n-
1-yl - piperidin-1-yl)-ethyl]=dm de, (15)

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peri di ne-1- carboxylic

acid-[(R)-2-[4-(4-acetyl -pi perazin-1-yl)-piperidin-

I']- Wi .the = am de 16)

4- (2- oxo- 1 gbzéjgn%’rg{oﬁ’lgﬁzrﬁé%o %@%&ﬁ@%%{?é}&’ﬁl r§}‘?35 pi
per Pdditenallyhe mmmshbxlyhteﬁ in the carbon skeleton by a methox
amgd; R) - 1- (3, 4-di et hyl - benzyl ) - 2- ( 3- di met hyl am no-
per 2 1-yl)-2-oxo-ethyl]-amde, (17)

4- (5- oxo- 3- phenyl - 4, 5-di hydro-1, 2, 4-triazol -1-yl)-pi pe
rLbdi ne-1-carboxylic

M@ﬂ?ﬁ@ﬁga mh@eylmewmwp  beatilaley H@%mw@jmmb Rieper i
erazi.n- 0X0- et -am de
%“%bﬁ&éé "1”5?08 RRSHHOR %5 @bﬁﬂwzamm @"w!ammqo@rrdlalku@mno

g@uboxylic acid- {(R)-1-(3,4-d
I et hyl - benzyl ) -2-[4-(1-net hyl - pi peridin-4-yl
)-piperazml yl]- 2-oxo-ethyl}-amde, (19)

'il%xt %lgcr)\gé E{ﬁq\t@neg] pﬂzé‘r%ﬂ[grbup %la%ubg bl tgy 5 | pe

acuamuaw dalk, & diztyhirReozyh) eri
(éjl ) - pi gérégl n- J{é@l ]- Z%ngg?mr{c% 3@5}%)”&1%({9

Bl groum, ®- t et r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
perldlne 1- carboxylic
acid-[(R)-2-[4-(4-cycl opropyl net hyi - pi perazin-I-yl)-pi
Fﬁe:tembrtes the-tydreder atotn @r a Cy_s-alkyl groug
i et hyl -benzyl)-2-oxo-ethyl]-am de
4- (2-o0xo0-1, 2-di hydro-4H-thi eno[ 3, 4- d] pyri mdin-3-yl)-p

j2 4 L ,
w8, Rl SPPA G0 atom 5 e ey sy gl
Tmimﬂemmmmqmmqfteylat 2, 5- teUéI}ycﬁe&be@idnelp}n-an deoud 82)
4- (2-oxo-1, 4-di hydr o- 2H-th|eno[3 -d]l pyrimdin-3-yl)-p
I peridi ne- | - car boxylic

Ral%iﬂ_a F{‘°§/ Bbeﬂhe(r%ﬂ"r e itrdsEtbhen aidi dehot® L oo bP§Eheral

formula
RS
(C@Q)q ] 1
/ CRRy ™= Y\
_—(CR4Ry), / R’
N “CRgR, |
, (10
wherein

Y represents 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




pi perazin-1-ylj-2-oxo-ethyl}-amde, (23) _ _
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p
peridi ne-1- carboxylic o
acid-[(R)-1-(3, 4-diethyl -be@a®l )-2-oxo-2-(4-pyrrolidin
-1-yl - piperidin-lI-yl)-ethylj-amde, (24) _
4- (5-o0x0-4,5,7,8-tetrahydro-2-thia-4, 6-di aza- azui en- 6-
yl ) - pi peridi ne-1- carboxylic _ _
acid-{(R)-1-(3, 4-di ethyl - begzyl) 2tL4 (1-gfggylég;pen
i n-4-yl )\, PI beraz 0X0- e - ,
(28 ¥ 6 RBBE nihokn i hir ey RS pupers 1 or 2,
1, 3-di azepi n- 3- yI) pi perid ine 1-carboxylic _ _
aC|q4£§F§ 1- (3, 4-di ethyl - benzyl) - 2-[4-(1-net hyl - pi peri
nprgs fhiedaidsegen atopn)] - 2- oxo- et hyl } - ani de,  (26)
4-(2-o0xo0-1,2,4,5-tetrahydro-thieno[ 2, 3-d]-1, 3-di azepin
-3-yl)-piperidine 1l-carboxylic
ac acbl'{e(n@) eﬂp;(rﬁ:ilﬁyl@r@@@th’ﬁﬂﬁéWb)erﬁ.rt{sﬁtL(téd reédom cﬁ%epﬁj'/ a

pi perazin-1-yi]-2-oxo-ethyl}-amde, (27
ﬂé@r Cflczrﬂ% M.omnzﬂatmne%ﬁznf@mpmhm&rbﬁnﬂ me;hxi or.
arboxylic acid-{(R) -1 _ o
! pﬁ{ét%ﬁ‘?'}ouﬁ benzyl ) - 2- [ 4- (1- met hyl - pi peri di n-4-yl ) -
pi perazin-1-yl]-2-oxo-ethyl}-amde, (28)
4-(2-0x0-1,2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
peﬁlcﬂmﬁ@)’iamlf‘@r H!ﬁtwlam!mmm}rhﬂ)(dﬁ)-akepm 1-yl, 4-methyl- perhydro-

pl(i étf'(li H}Y P’qu'%éh?}’! Bif"ll?y%'ld; d‘éeﬂﬁrﬁ_yggjpre?élmntllyl plp))erazm-
4 QQ}AI Gbéaeétyzplﬂ)e%ztlﬁhE)ﬂw%&gloﬁaré’ﬁﬁﬂﬁﬂﬁﬁrﬂb%%’iuﬁ‘ “1351Y byrBhidin-
Peyly fgﬂ?e VP PSTa v g isamnayhyiparazin- (4, gty
efﬁfybﬂdm “4-Y1, AR AW, & LB i e A s Seethy-
4- &-azaatmcmkﬂ?a@ 5}oteerwrpwrd@1-1 - hanresyrASRbiSerdin 1)),
ac{ -§t y-ﬁjpe}l (ir? 2{? ?b%/—gnp@th@pq‘*pm—ﬁ W y4-(dineshyatiina Jayibetigin-
13 SRR B S vbertylurrangsioatspybp
peﬂhamyhé—llenzydmmzeqdm-d-ﬁm-@ehéﬁ)fléeraan -1yl azletidan -1-yi,
(E(me%oxyge}/rbo fméﬂ\?ﬂ)-plpendlmﬁl -y, P (ethoxycarbony!methyl)
piperidin-4-yl, 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 hitrogen 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

) aromati(_: and heteroaromatic groups may additionally be mono-, di- or



pi perazin-1-yl )-ethyl]-amde, (32)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi

peridi ne-1- carboxylic
aci d-[ (R) - 1- (3, 4- di et hyl - be@3 ) - 2- ox0-2- (3, 4,5, 6-tetr

ahydro- 2H4,4' -bipyrid inyl-1 -yl )-ethyl]-am de,

(33)
4- (,2-0x0-1, 2, 4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi
tﬂglsq:ﬁl?tﬁgd %)yﬂ@nn@aﬂﬂi@ﬂyg ot bromine atoms or by cp ano oryhi/)dropxy
i =z - di | -benzyl)-2-(4,4-difluoro-1,4"'-
%‘é?ﬁ%{a'ﬁ@%heésé%éﬁ?&ﬁswgl ge ‘djey“%F%"-OZ difscgnit hyl ]-am de,
(34)
4-(2-0x0-1, 2, 4, 5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi
”b%%ﬁ%ﬁ'??éﬂﬁ"-& giastryromess éed galtg feraof. P v -p
- (3, 4-di et hyl - benzyl ) - 2- (4- nor phol i n-4-yl - pi peri di n-
1-yl %I' 2- oxo-ethyl]-am de, (35)
44- ( 2Thrdolioving cbrtpetundby genkrabfdreni ) aasRgi o ddinPh:

peri di ne-1- carboxylic
acid-{(R)-1-(3,4-diethyl-benzyl)-2-[4-(1-ethyl-piperid
n- 4- - pi in-1-yl]-2- -ethyl }-am de, (36
(T 5 R0 s A B b 5 Srpontmapi aping pescnp

| dartsodyh bepy i i
ot 0 TR B sl rDRp P YOS e dmathyl-pieriding 8-y 1)-

, 4- B'Heé@ﬁ'm1—-Hbﬁzqa¢o}et2:yt}->mnidbhyI ]-am de, (37)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

peridine-1 carboxylic

(2ci d4 11 1 6hi - +2- [ 4- (,1- oet hyl - pi [
din-ay o (1) e K e d s S WPt
S{ 3 ?) carpoxylic aCId-{(R)-I-(3,4-d iethyll‘b%”%yl)“2‘[%1(4~mefhxl-%ipeﬁzin-.1-

- (2 = 1. ~B-3 etrahydro-1. 3-benzodi azepl n-3* - pi
per f}d? E@-e %‘d ﬁ*&i‘#@a&%’"@f -amide, P yImp

-{(R)-1-(3, 4-di et hyl -benzyl ) -2-[ 3- (4- et hyl - pi perazi n-

- 2- oxo-et hyl }-am de, (39)

2 y]). azetidin- 1-yl
O (ARBE 104, ety mbdnsicbmphs b1Rpoeran ) P
Dot S oTpsi <ERL DY diethvihanzyl)2- 61 amethyl-4 8 binimsrictih1.

1- ylyh-2xowt-ethyipamhidd,) - et hyl ] - ami de, (40)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

peri di ne-1- carboxylic
4%ci 4= = 4-dj |- Qenzyl ),- 2- ox0-2-(3-pyrrolidin
( )a 1-yl (?(CBQ_O. 4,2§.‘i‘)’,54eﬁléﬁ§cn¥~1 ,Q-%en%ozilazepm-S-yl).(pipg%djne-1_
carboxylic acid-[1-(3,4-d lethyl-benzyl)-2-ox0-2-(3,4,5,6-tetrahydro-2H-
4,4-bipyridinyl-1-yl)-ethyl}-amide,

(5) 4-(2-oxo-1 2,4,5-tetrahydro-1 ,3~benzodiazepin-3-yl)-piperidine-1 -
~ carboxylic acid-[2-1,4"-bj piperidinyl-1'-yl-1-(3,4-dieth yl-benzyl)-2-oxo-
ethyl]-amide,

(6}  4-(2-ox0-1 .2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[1 -(3,4-diethyl-benzyl)-2—0xo-2-(4-pyridin-4-yl—piperazin—
1-yl)-ethyl]-amide,

(7)  4-(2-oxo0-1,4-d ihydro-2H-quinazolin-S-yi)-piperidine-1 -carboxylic acid-
{1-(3,4-diethyl-benzyl )-2-[4-(4-methyl-piperazin-1 ~yl)-piperidin-1-yl}-2-

oxo-ethyl}-amide,



azetidin-1-yl)-ethyl]-am de, (41)

4-(2-o0xo0-1, 2,4,5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi
peri di ne-1- carboxylic 215

acid-[ (R)-2-(3-diethylam no-azetidin-1-yl)-1-(3, 4-diet
hyl- b e n zyl)-2-oxo-ethyl]-am de, 219 (42)

4- (2- oxo- 1 2,4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi

r| dj r, b

R W e T S PR  W PR  e
tfl f| N4-diethyl-benzyt)-2-[4-(1-methyl-piperidin-4-yl)-piperazin- Ayl]-2-
acet yrl;)( phenyl YSE% pgr a2|[ n( 1- yI }y gtphyl ) - ar%)d%p (43) 2
4- ( 2- xwethyl-amile; et r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1 carboxylic
acid-[(R)-1-(3, 4-di et hyl - benzyl ) - 2- oxo- 2- (4- pi peri di n-
(B)yl 4R Hoxoat, R at, 3-tetrghyelrdnt | 3-bamtatitaze(pdd-B-yi )-piperidine-1-

ger ,quc)) Xgo_xlyllcc%qlg-&@lt-{ %DX c{lethyjﬂ benzyBZQOPJ. g gth lan:tixé)—)p_i[%ridin—
?ﬁly:j M? ér&%tlgmgrgﬁ‘aa;l%yldebe?%l) carbanoyl )-2-(3,4-die

4- (2- oxo-1, 2, 4, 5 tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi
ne-1- carb

&ﬁl)d H&pxe: k%%@nﬁftﬁ%fﬂw}l&:ﬁ@mﬁb@aep%(m pipgridiney!-
(2 earbofPAI TR 3 4 Hhy-borgy-2-xo2- - perpygroyazgein-

per i dl-yepiperidimr baRydthe]-amide,
acid-[ (R)-1-(4-am no- butyl car banoyl ) - 2- (3, 4-di et hyl - ph
enyl)- ethyl]-amde, (47)

1§ 2- &E@zﬂ@% 2435 Eéi{arhglavcﬂ'i F-JervRRpH-32ARbBerainkl 1P

eridine-1- ¢arbo
aci d-qaf WEWC(aEJdﬂr{(d?)élt (By4-disteyhtionzy{SHet-mdtiayhipeohydro-1,4-
pent yl.car ba
4- (2- an b'ﬁeé'gﬁ‘ékv’ﬁ[go'o’io@ rt)’@n%’@?lﬁeazepl n-3-yl)-pi
peri di ne- 1- carboxyllc
aci d 2-[4-(4-nethyl - pi perazin-1-yl)-piperidin-1-y
Mg 2 z‘([;ézooxo 1.2,4 5 -tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-

e Byt 8o R O AR N Rz B (R k£ 5y ! 1 -am
4 (Zmpeﬂdlaym-@f)tiabkéﬂém]oa;ﬁ,d% benzodi azepi n- 3-yl ) - pi

peri di ne-1- carboxylic
acid-[(R)-2-[4-(1-nethyl-piperidin-4-yi)-piperazin-1-y

(LI éj 2219()?96xo-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-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-piperazin-1-yl-
piperidin-1-yl}-ethyl]-amide,

(15) - 4-(2-ox0-1,2,4,5-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-



1-(5,6,7, 8-tetrahyd

ro- naphthalen 2-yl net hyl) - eﬂﬂ@l] am de, 220 (50)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n-3-yl ) -p
peri di ne-1 carboxylic

aC|d eridin-4-yl I perazin-1-

T [céFE)oxff’ﬂé écl{i][(lgf 1 ?g 4- dre hyl-benzy!)- 2~);3)d!$refhy! in ’

1- (5 6~W) -B-oxetataiydrfigdiapht hal en- 2-yl met h eth P]p'g?ﬁ'd'”'
ide, (51)

4-(2-oxo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yi ) - pi

Oiemi dg §~'O|
R 8 X0 ?&H?ﬁ%beﬁgmwﬁ@—ﬂ& ddtiazdl-1-yl)-piperidine- 1-carboxylic

-yl)- %ﬂ"#féﬁ)d (B 3-cibthyPosii).o 4.

1° (5, 6,7 8- hyd FERt-D8senripgrigings )
id(e nyg%ot?érh? yanﬁr?ie ap Y Pagin ek Hiyplporanin
4- (2-0x0-1, 2, 4, 5-t et r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne-1 carboxylic

(38) d4 21 di
. y|) E(C;?%Eﬁ:iiﬁ;?i%%gk% dHﬁ&Y'%QF%ﬁ@;EL&WyHC acid-
3 N-2-[4-
e (22049 A 5-diny %Yt etrfrzgh)yd%“lmethy'r?'%e idindsyhipipegazingryll-
peri di ne- é g Rylic
aci d-[ (R) - 2- oxo- 2- (4- pi perazin-| -yl - pi peri din-1-yl)-1-

, 6 8- tetra h yd ro-naphtha | en-2-yl nethyl
1
( bﬁet‘h@]‘”‘ﬁ?ﬁ &elihydsaymidazo[4,5- c]qumolm 3-yl)-pi Pel’f%me-l-‘s
pi pe

4-
ri ijcr?gmlgxﬂ'ggarcgd E(y)(-\;j A é‘r;n ﬂz'y' benzy!)-2 [4 (1-methyl-piperidin-4- yl)
aci (PipEREin21fyf-2- éxcﬁfémyj}l.arﬂld%e” di n- 4-yl) - pi perazin-1 -

I']-2-oxo-
1-(5, 6, 7, 8-t etrahydr o- napht hal en-2-yl net hyl ) -et hyl ] -am

20
( p|64 (2)5(?01122 45 tetc{agyci'lr& hdtsngodiagegin-Bol)igip&igthe-1pi pe

“ dpﬂmy“@ac'qu )-244-(4- CYclo Imethyi-piperazin.g
o
aCI g yﬁo]xﬁb 7 erthg/ldfbgr?znyl -2- OXOBetfi,%/] amge PIReraFipdryipiparicn-

1 (5, 6,7, 8-tetrahydro-napht hal en-2-yl nmet hyl )-et hyl]-am
@) ot
(20t 2ihyydess msAsa oL diphriFhaHINGh. st d P! Pe

ac:| (iﬂ F?éﬁ“c%%gi% 1](" & ﬁTq@@hHZWQﬂZWﬂ-{@(’Flﬁiétﬁyffbabeﬁ(& h=dLi).

( 5,p8peradin-1-y|]-2-o
Lotranvdr o Pa X ety hamide, b ) et hyl ]-ani de, (57)

4- ( 5- oxo- 3- phenyl - 4, 5- dlhydro [1,2,4]triazol-1-yl)-pip

221

( )e ”Sﬁ;&ii 19@{’ EY@%’ ?é’tthgﬁnﬂfﬂ %&]thmm-wwpup@ﬁamém -
lrrL:: ﬁ%@zhi?ﬁa {]ﬁRgﬁna(ge‘i 8%’9@’ "'B%gg ,?zf’ﬁ_ t—ll%e?hyll %?peznd)l/n-tl-yl)
4- PEEREn3- i/rgrg)qo;e{thsi-}mrﬂnydy o-[1,2,4]triazol -
-yl)-piperidine-1 -carboxylic

(23) 4-(2-ox0-1,2.4 ,5-tetrahydro-1,3- -benzodiazepin-3-yl)-piperidine-1-

carboxylic acid- ~[(R)-1-(3,4- -diethyl-benzyl)- -2-0X0-2-(4-pyrrolidin-1 -yl-
piperidin-1-yl)- -ethyl]-amide,

(24) 4-(5-0x0-4,5,7,8- -tetrahydro-2-thia-4 B-diaza-azuien- -6-yl)-piperidine-1-

carboxylic acid-{(R)-1- -(3,4-diethyl- -benzyl)-2-[4- (1—methyl—piperldln-4—yl)-
piperazin-1-yl-2-oxo- ~ethyl}-amide, | |




acid-[(R)-2-[4-(4-benzyl - pi perazin-1-yl)=-piperid
in-1-yl]-2-oxo0-1-(5,6,7,8- tetrahyd

ro- napht hal en-2-yl et hyl ) - et 8yT] - am de, {59)

4- (5- oxo- 3-phenyl -4, 5-di hydro-[1, 2,4]triazol -1-yl)-pip
eridi ne-1-carboxylic acid- [(R) 2- 0X0- 2- (4- pi pera2|n =
-yl -piperid in-I -yl)-1-(5;6,7, 8-tetrahyd ro- .
napht hal en- 2-yl met hyl ) - et hyI] amde, (60) (R-1

{453, ﬂ‘#iﬂ?eﬁxbw ZH%LZe’cféhyafcb%lédo[B 2- d] 1,3- d.azepm -3- yI) pipendlne-
- et

o 2 batbealia aeb dRY 4l BEUNE bpeRvd I app RS Py in-4-
gfl E)gr 2@&)‘%@2 ﬁqrﬁfgﬁxg%&gyg%g benzodi azepi n-3-yl) - pi

perldlnel car boxylic _
%) Jl 5025051( Eéﬁ geﬁet n dro elgi% 3 c?{] q ?, gl aggpgl 36/]15'1{.)ri]poerir'i‘sdt ine-
ro 3- b—%ﬁﬁﬂﬂgﬁé Beid- {X‘? -1 2(3%8@%3}[‘-)[‘)'9}12{?!5020{@ (1(Péihyl- plperldln -4-

0XO- 5-tetrahydro-1,"3- benzodi azepi n- 3-yl') - pi

per| IpBipbragarbaxeldxe-eth l-amlde
aci dOBVP%rp 2-(4- ?ggtldln 1y3}/l pi perldln 1-yl)-1-(3, 4-di

et hyl - be nzyl)-2-oxo-ethyl]-am de, (63) _ _
@ﬁl d‘ﬁ?) % 04 4 rd%&g?cﬁ-??ﬁ%%nod[%Sgd]By?Hr%%dn% el‘f)'pﬂ)e%d}/rle) iP!
aC| d- c[e(rlEt)xy&ic(zf&:cﬁ{(ﬁ)ain631,4-)d|etﬁylel§er£ﬂg2-21WL1)-rrib’dﬁ@ -Hp stk A-yl)-
- benzry QXx0- et ]-am de
(R'@@ﬁ?xm('kyﬂ?dpéff'ﬁ% vihaidd, ) - 2 {[4 (2-0xo0-1, 2, 4, 5-t
etrahydro 1, 3- benzod
i azepi n-3-yl ) - pi peridi ne-1-carbonyl ] -am no}- propi onyl)

(28} 4,44(3-bkqil pzam{islteltnahydto 4)8Lﬂ3elmbeﬁ&te©m B@ﬁ’))plﬁbhdine 1 -
Hetr S8 L R G e St
“tet P&‘;}WYBC a ’d{ diethyl- enzyl) 2-[4- (4 ethyl plperaz:n 1oyl)-

1, 3- A2 i di ne-1-car bonyl ] -am no}-
propliolnyl ; ﬁgen’% %'}%"?8% perazin-1-yl}-acetate,
222

%%)r ﬁé}(@@(of(léﬁ 5—te?ram//drop%] %rgelr?zo%ila{z[e%l %y?) papen tne 1 -
SR B R s e@wséﬂ%’r% '-

{4- [y)(mmndanﬁsylﬁr%nm -aiylylmeidel ) - 2- {[ 4- (2- oxo-

-tetrahydro-1, 3-

(30) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-1,4'-bipiperidinyi-1'-yl-1-(3,4-diethyl-benzyl)-2-
oxo-ethyll-amide,

(31) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-1-(3,4-diethyl-benzyl)-2-0x0-2-(4-pyridin-4-yl-
piperazin-1-yl}-ethyl]-amide, '

(32)  4-(2-oxo-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-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-



benzodi azepi n- 3-yl ) - pi peri di ne-1-carbonyl ] - am no} - prop
ionyl)-piperidin- 4-yl]-piperazin-1-yl}-acetic acid,

(68) ethyl 218
{4-[1-((R) -3-(3, 4-di et hyl - phenyl )-2-{[4-(2-0x0-1, 2-dih
ydr o-

i m dazo[ 4, 5- c] qui nol i n-3-yl)-pi peridine-I-carbonyl]-am

i no} - q:ﬂrbpxyim:yédd [(R) -1-(3,4- dzethyl benzyl)—2 (4,4-difluoro-1 4'
p| per| din -acetate, (69) ethyl

A4- plL perazin-1-yl}
?'ﬁp%‘d(fgf"ﬁ -)dil)@rfwgﬂ ethwd rwm)iez {[ 4- (2- oxo- |
2 d| hydro i m dazo[ 4, 5-c] qui nol i n-3-yl) - pi peri di ne-|
" car bon ] -am no}-propionyl)- [4,4"]bipiperid inyl-I
(3] %&oaoe‘l 2 @7®¥etrahydro-1,3-benzodiazepin-3-yt)- piperldlne 1-

%r 531?#(&@'8[3%3%%%]%@%&'& Y'QX%)'?Z)V%J 4mq2§pﬁrgl?n-4 ~yl- p:j;;elgldln-

- carbonyl-bx@BtHMkamldePi onyi ) - pi peridin-4-yl] -
p| pera2| n-1-yl}-acetic acid, (71)

(R) 3-(3,4-diethyl- phenyl) 2-{[4-(2-oxo-1I
@]%21 590 'Egaggiltr%eh drp-1.3 -henzadiazenin-3a-Riperidings!on

yl) - C[acﬁbdx jlibiagics R)di-(8/4-dietht|ilb i [ac1-Bthyfpiperigied )-

2-di h droyjlmd f )5(%:/]qum%||@12?'}2)[ 91 yﬂpff ¥

pi periRfragintl-y %BW

acid-{(R)-1-(3, 4-diethyl - benzyl) 2-[4-(4-net hyl - pi pera

zin-1- yl )-piperidin-1-yl]-2-oxo-ethyl}-amde, (73)

(5461 1-4-(Rpxd- (Eéﬁ-wtmhbdio-b,éﬁzmizodihie@ir(-&mpibﬁhdan'em%r i
in- r - . . o

1 yi redile BEEA B Rrgrdietyiaripoes-pieridioer-4rGdo

-1,3 d
D P o e, 223 (74

N[1-{(R-1-(3, 4-di et hyl -benzyl ) -2-[4-(4- et hyl - pi pera

Ll o di
1) 8B B Ehehugort prbqnzogiazepindaspipgiisagstr o

-1, 3cahﬁﬁ<§/ﬁ@b@ R'j‘-‘!3(3¥4 hrd@hm:rén%yl)-z -[4- g methyl-piperidin-4-yl)-
in-1- - et h- dene] - cyanan e 5)

N[lny ¢ Ia@qaxl nyﬂta pk@@lm{ﬂ}i—amllda -(3,4-diethyl-b
enzyl)-2-oxo ethyl am no]-1-[4-(2- oxo-l, 2,4,5-tetrahyd
ro-1, 3-benzodi azzepi n-3-yl)- piperid
(88) | 4yRloxeet /2.4 BMeithhpdoe] , 30eabi88pin-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,

(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-oxo-2-(3-piperidin-1-yl-
azetidin-1-yl)-ethyl]-amide,

(40) 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-pyrrolidin-1-yl-
azetidin-1-yl)-ethyl]-amide,

(41) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidine-1-
carboxylic acid-[(R)-2-(3-diethylamino-azetidin-1-yl}-1-(3,4-diethyl-
benzyl)-2-oxo-ethyl]-amide,



(76)

1-[1,4" ] bipiperidinyl-1"-yl-2-(3,4-dinethyl-benzyl)-4-
[4-(2-o0x0-1, 4-

di hydr o- 2H qui nazol i n- 3-yl ) oqbperi din-1-yi]-butan-1, 4-
di one, (77)

2-(3,4-dinethyl -benzyl)-1-(1' -nmethyl-[4,4"]bipiperidin
yl-1-yl)-4-[4-(2-0x0 1,4-d

i hydr o- 2H qui nazol i n-3-yl ) - pi peridin-1-yl]-butan-1, 4-d

YIS, 9 ther g BRI AR PR HIg:

- Pi pes@ABoRylic- adid- 1-(3,4-diethyl-benzyl)-2-oxo-2-{4-[4-(2,2,2 tnf[uoro-
[4-(2 oxoﬂ%4d|((4?r X w%azollnsyl) plpel‘ldlnl

-yl ]- @Qﬁtalarphenyll-@mﬁﬁézm(haj -ethyl)-amide,

2- (3, 4-di net hyl - benzyl ) - 1-[ 4- (4- net hyl - pi perazi n-1-yl)
-pi peridin-1-yl]-4-

{48 (1 2A-(oxd- 142 di Sretrahydrd-4 \B-beraldidzepin-3-y| - pippading-1-
in-1-

)" 3. GrbondlerAdiR S Hiqthydsenayi-og Beldpipatding-yl

pi pe
(2- ofog%ﬁg}]d%{ﬁ&))dér&g%ﬂ- qU| 'nazol i n-3-yl)-piperidin-1-yl]
-butan 1, 4-dione, (81)

%ég‘? E]h%‘lf? &?ﬁawﬁi[oﬂ %Zb%ygldiao epu{) %lyl)pp[peng%e
4 d' *ﬁé@'wﬁb*a;&w NRBOL{PaRingmethlRssiS drdambyhuizandlethyi-

4- di one

2- (SMNHﬁthyJ] apuge.y| ) - 1- [ 4- (4- met hanesul phonyl - pi per
azin-l-yl)- piperid

in-1-yl]-4-[4-(2-o0xo0-1|, 4-di hydro-2H qui nazolin-3-yl)-p
(usyar |4d(2ao>10 1y2 h BJtéltf%'h M @L@éiﬁod?a%plr( @%Bl) paperldlne 1-

4-( 2- oxo- H- ui nazol i n- BI peri di ne- 1-
car bé:)@yq:cp)@rhg@cu:l ﬁR) 1-(5- ammo penty!carbamoyl (3,4-diethyi-

L ) - 2-[ 4- (4- et hyl L
§ (gje g!nﬁﬁﬂﬁiﬁ "ng)o-et [hyl§-am3de?/ (g|4|)oera2|n y

4- (2 oxo- 1, 4-di hydr o- 2H qui nazol i n- 3 yl ) - pi peri di ne- 1-
C rbox licacid- {1-(3,4-d inethyl-b
(A)| Y-@-puo-(1 2. fnbrieliehydiset ﬁchmlz@dgazepmwl) piperidine-1-

[
x E’zﬁéio Y S AL G B RS oyt B8 dectetpyiahenyi)-
car betwlfFamais,d- [1-(3, 4-d
i met hyl -benzyl)-2-(1' -methyl-[4,4"]bipiperidinyl-1-yl)
-2-0xo0- ethyl]-am de,

- (47) 4-(2-oxo0-1,2,4,5-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-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
- carboxylic acid—[(R)—2-[4-.(4-methyl-piperazin-‘[-yl)-piperidin-j-yi]-2-oxo-
1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyt)-ethyl]-amide,

(49) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
‘carboxylic acid-[(R)-2-[4-{1-methyi-piperidin-4-yi)-piperazin-1-yl}-2-oxo-
1-(5,6,7,8-tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide,



(86)

2-(3,4-di ethyl -benzyl)-1-[4-(4-net hyl - pi perazin-1-yi)-

pi peridin-1-yl]-4-[4-

( 2- ox0- 1, 4- di hydr o- 2H qui na28®i n- 3-yl ) - pi peri di n-1-yl ]
- but an- 1, 4-di one, (87)

2-(3,4-di et hyl - benzyl)-1-[4-(1-net hyl - pi peri di n-4-yl) -

"pi perazin-1-yl]-4-[4

(2-o0xo0- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) - pi peri di n- 1-yl ]

(ﬁﬁ)l)t ah(2-ox04l ,2 drfetetraigdjo-rd-bghzodiazepin-3-yl)- plpendlne 1-

G pitrfe i A A g boipibiesingte -t 2 oo

E Z zailgtf gﬁpgﬁ?tg?%q?@%hihﬂ gi%r'tn]gthyl) etglyl] -amide,

{1'-[4-0ox0-4-[4-(2-0x0-1, 4-di hydr o- 2H-qU| nazoaol i n-3-yl)
(5in parixdh 5.1k k‘dtétrahgdrﬁthii osnzgdiazapingRy))-piperidine-1-

, 6,7, 8-tetrah alen
butcylrt;dx]yhc[z 4(:141 “[RpR- [@(pe)emlz?ll -pipstazin-1W}kpipesdinct -§2doxo-

90

( ) {G&%a‘%te@%‘wﬁa ﬂ%’htﬁa@ﬂo?-metbmem amigdegi hydr o-
2H— qui nazolin-3-yl)-piperid in-I-yl]-butyryl}-[4,4"]
bi piperid inyl-I -yl)-acetate, (91)
(52)1 4+(2-wiod b2, 4 Syteirelyurb-43-meozddibe fin-ByO-plpetidihdidr o

yI )- %%%’é%ﬁ@% ﬂc"iﬁﬁﬁ)f?-w?ef?ﬁ -(A-piperdin-4yi-ginseaziat nyl-1158.7 8-

- acetdtagdrdlinag Rtfﬁale(r%,)ylmeth )-eth
1-[4- (4- et hyl - pi perazin- y ) y]]pamlden-l-y|]'4'[4'(2
- 0x0-1, 4- dlhydro

PR AR, 5o ety Sl aparicine- -

, 4- dcm‘bexyl(cQé?dld [(R) 2 oxo -2-(4- plperazm 1-yl- plperldln 1~ 2yl) -1 (5 6 7 8-
1- (1' - nethyl - J eridinyl-1-yl)- 0XO0-
- di hge@r.aaqu naphtha y methyl)-ethyl]-amide,

qui nazolin-3-yl)-piperidin-l-yl]-2-(5,6,7,8-tetrahydro
- napht hal en-2- yl net hyl)-butan-| , 4-di one, (94)

(5%)3 nﬁ@—o&ew litndrodimidhzof, md:uhmm-eqn)agab@nhm)éw pi pe
1 al

oxo-% é %/br'a@ﬁﬁ%f@k?q[ﬁ -harsth-iesridingr g pingrarzin-yyij-2mxo-
t alnn%gi‘ffﬁcb' gll%%téal?gﬂ@é)napfthalen %y){l HWA) ?tg,yg ar%]ldu di nyi - 1-
yl)-4-[4-(2-0x0-1,4

(Sg; tﬂ[ﬁ}pm 190! qudgcké%m?é(z}ét;g 5- c]q'O ?rracl)lpn 3- yl) piperidine-1-
1- (km%ﬁjﬁ?zﬁ'a‘cﬁd@gﬁﬁ J2bﬂ49 @6@‘1%” gﬁer&zm 1-yl)-piperidin-1-yl]-2-oxo-

2- 0X
qU| n1aQ53tLu?nB :B%ty’al‘)mmphmaleru ylmethyl) -ethyl]-amide,
-yl]-2-(5,5,8,8-tetranethyl -5, 6, 7, 8-tetrahydro-
napht hal en- 2-yl net hyl ) - but an- 1, 4- di one,

(96) 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-y1)-1-(5,6,7,8-
' “tetrahydro-naphthalen-2-ylmethyl)-ethyl]-amide,

(67) 4-(5-oxo-3-phenyl-4,5-dihydro-[1,2,4]triazol-1-yl)-piperid ine-1-carboxylic
acid-[(R)-2-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-1-(5,6,7 8-
tetrahydro-naphthalen-2-ylmethyt)-ethyl-amide,



97
(1-[21-(4- met hyl - pi perazi n- 1-yh)-piperidin-1-yl]-4-[4-(2
- 0X0- 1, 4-di hvdr o-
2H qui nazolin-3-yl)-piperidin-l-yl]-2-(5,5,8,8-tetrane
thyl-5,6,7,8- tetrahyd
r o- napht hal en- 2-yl net hyl ) - but an- 1, 4- di one, (98)
(58] 1.44(9- bxq&Bg:merqid A)8-dihyeno-F142 i ltrigzbl-axg)-piperidiney thoariitylic
ui naz
o e P RI2y i bz v pipesainr dhaRyins w112 04 de Bofh &
dr o- t i one, (99)
4-( 2- ox%“);l@bq%p@tqéé%lﬁrgh i)(ﬁ’re%)h))%Uéﬂg‘gllnzo |gazep| n-3-yl) - pi
peri di ne-1- carboxylic

@t@p] S I'zrf—éﬂgbx&-?,(&h &tyPSs BRIVHAS- ML U RHEYA I G DY drichid-4-detp Sylic
P |18 8 regcid-f(R)-2ybyo-RiH{@epipdiaaint 1 yl-piperidiet gt):(§ 6atB detrahydro-
Sf- ( 22'1%P81'1%’%0~2:ﬁﬂt9é@¥'hﬁ%ﬂ@mige» benzodi azepi n- 3-yl ) - pi

peridine-|l- carboxylic acid

{(R)-1-(3-ethyl -4-net hyl -benzyl)-2-[4-(4-nethyl -
(gg}éer(E;i-g;(314-32!Ie)th]dmmmyt}ﬂam(1yﬁn}etl‘gtl-pmre!ﬁm5u3}l)-apemm -1-yl}-
(R - %myﬂ &Ry Ly Prlealaisod. $hepradipasRin-3ivky -

i peri érrdlné/h)ca%@y)hat@ (2-oxo0-1,2,4, 5-tetrahyd

ro-1, 3- benzodi azepi'n-3-yl )-piperidine-1- carboxyl ate,
(102)

(?ﬁ D p@%éq ﬁﬁ%yl ir%ﬁn@y?l 1 3t q%o&a%zgf)lh N4 yB' [?S{aﬁéine 1-

4- ( 2cansmdli@ adid( Ryt E(@Wﬂfeﬂwﬁ—b%n@ﬁEIQC(C?LcﬁmhflaﬁnrYdrﬁethyl-

pi perid ine-1-carboxyl ate, s

(R) - 2.248 @tr@hyﬁrcbarthmqutm&w Beiadethvil-amides - (5, 6, 7
8 t et rahydr o- napht hal en- 2-yl et hyl ) - et hyl
4-(2-o0x0-1, 2,4,5-tetrahydro-1, 3-

@Ehz@t@(QaD&pﬂ szS)’tle)rahydl@H almibdmebmxyiygt;ﬁperﬁd;ﬁéh

é) |ethI benzl)[ { (2
dr o ga oxwlghgglg R) -2-(4-azetidin-1-yl-piperidin-1-yl)-1-(3,4-diethyl-
I l-yl]-1-(4- erazin-1-yl - e
e D A g e
(S)-2-(3,4-diethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-tetrahy

(&&zeé (2 %Oyfé %55@@6}/@{%1 yienzodiazepiges-yhrriraridinedi pe
razi Barbokillc aBHLER)-3:(4-4HeBaR-1-yi-azetidin-1-yl)-1-(3,4-diethyl-

benzyl)-2-oxo-ethyl]-amide,

hy

(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-carbonyi]-amino}-propionyl)-
[4,4bipiperidinyl-1-yl}-acetate,

(65) ethyl {4-[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}-propionyl)-
piperidin-4-yl]-piperazin-1-yl}-acetate, '




n ke
(2]

I\)'O . I\)v

- (3, 4-di et hyl - benzyl) - 1-[4- (1- et hyl - pi peri di n- 4-
i perazin-1-yl]-
-(2-ox0-1, 2, 4, 5- tetrahg& o 1, 3- benzod
n-3-yl)- plperld in-1- y but an- 1, 4-di one, (107)
- (3, 4-di et hyl - benzyl) - [4 (4-nethy|-piperazin-1-
plper|d|n 1-yl]-
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yl)

pE[ﬂ‘l-(tﬂRm%J(-S)d Bmtlﬁgﬂp@&nﬂd)@-{@t-@exo(ﬂ@&)5—tetrahydr0—1 3-
%"ZP§L¥PD@€€|)@'WFQ’W1 Q?éh?’wl}faﬂur[cﬂ F('"QD'@J@MDi 2,4

t[g ]B@yﬁrg—%},ﬁ_g{g%@gﬂ g)(%qpl n-3-yl)-piperid

(2- oxo 1,2,4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi
ar

| ¢4- DB((R)&@Méth?I -phenyl)-2-{[4-(2-oxo0-1,2,4,5-tetrahydro-1,3-
-trifluoromethyl-benzyl) - )f 4- (4-m

t hypérgggqj@;%nﬁ_yl) -piperidine-1-carbonyl]-amino})- proplonyl) piperidin-
-yl )3%]%%&39% grlj){}f%ce%lc%‘i) et hyl }-am de, 227 (110)

(S) uororre 'hyl - benzyl ) - 1-[ 4- (4- et hyl -
p| pera2| n-1-yl)

et b G

(111

(3, 4Bt S ppgholn 3y pstding -<aroneminalfropiopd
azi nplmentym)4 ylhipieeradinAt-$Hacktale 0x0- et hyl
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-

benzodi azepi n-3-yl ) - pi peridine-1 -carboxyl ate, (112)

(695) e&hg,wgm)@tm RERAVIRenY (L FRSRY 30diRgaRL per 1 di
oxo Im@azo[ &dqumyuﬁey!}pmendmmmmyﬂ -@mirio}-podmienyl

I(rF]e)l- '-(]@!pﬁgetéf?‘ﬂ‘c’ﬂli §4/%%:‘f‘(2)€ﬁ?$ (1(12 di et hyl

am no p| per| d| n yI ) - 2- oxo- et hyl
et rahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi

(TQér a3 (éélr@l@ﬁwl-@h@nyla-iﬂ{m (2-0x0-1,2-dihydro-imidazo[4,5-
4- (% éﬂ}ﬁﬂoiﬁ'\ %@fﬁ-éagte?bfn%h‘yga?oonyﬁ a?nelﬂch %'roapzigﬁyfﬁplpe)ﬁd? —E—yl]—

per|

aci gipdryin2t-yf-austiaccid, peri di n- |
-yl )-1-(3, 4-di et hyl - benzyl )-2- oxo-ethyl]-am de, (115)
4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-

(757" BPAYR}-8-(3%-iethyl-phenyl)-2-{[4-(2-0x0-1,2-dihydro-imidazo[4,5-
clquinolin-3-yi)-piperidine-1-carbonyl}-amino}-propionyl)-

\/\:‘r—i\/VNr—i\/vo
(D-h

DCIJ'I_U)U

a2
(3

ac
e

[4,4']bipiperidinyl-1-yl]-acetic acid,

(72) 4-(2-oxo-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-
yl)-piperidin-1-yl]-2-oxo-ethyl}-amide,

(73)  N-[1-{(R)-1-(3,4-diethyl-benzyi)-2-[4-(1 -methyl—piperidin-4-y|)-piperazin-
1-yi]-2-oxo-ethylamino}-1-[4-(2-ox0-1,2 4, 5-tetrahydro-1,3-
‘benzodiazepin-3-yl)-piperidin-1-yi]-meth-(Z)-ylidene]-cyanamide,




[2-[1,4" ] bipiperid inyl-1"-yl-I|

- (3, 4-di net hyl - benzyl ) -2-oxo-ethyl]-am de, (116)
(S)-2-(3,4-diethyl-benzyl)-1-(1" -nethyl -4, 4" -bipiperid
inyl-1-yl)-4-14-(

oxo-1, 2,4, 5-tetrahydro-1, 3- B%%zodlazepln 3-vyl
)-piperidin-1-yl]-butan- 1,4-dione, (117)

(S)-1-4,4" -bipiperidinyl-I- yI 2-(3,4-di ethyl -benzyl)-4
}[4-(2-oxo 1,2,4,5- tetrahy

74) 1, NI bdtRot (%LéébEﬂwBbgmayl)p?-;bﬁé{fl-methyl piperazin-1-yl)-piperidin-

4-d
o (2 B aPe BT s ot B St y ) - i
peri didrrodiaza bp&ﬂ)l-pﬁpendln 1-yll-meth-(Z)- Ylidene] -C anamlde
acid-{(R)-1i- (4 ethyl-3-trifluoromethyl-benzyl)-2-[4-(4
-met hyl - pi perazi n- |

LR Y ¢ R e e L

peri e aﬂal Lbo-2Q 4j5{téi|°%ih ro-1,3- benzod:aze in-3-yl)-
- (4- eth | uor onet hyl - benzyl )-2-[4-(1 R
pi pepmﬁr\dlmiwlbmptrp&)adﬁdﬁne]rquammdgo et hyl }- am de

(120)
4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

D@Idmﬁ%bl rﬁtﬁﬁ“ I-2-(3,4-dimethyl-b 1)-4-[4-(2- 14-
(ac)lrd [ ]m@i et%' Iy t(rlflll%eroyrlretehnﬁy) [ ( ij% -m

et hyfj y@rQrZ lﬂﬂé@’lm3wi)rplpemw)1 ~gl}- Butanei pn@,m de
(121)
4-(2-o0xo0-1, 2,4, 5-tetrahydro- 1, 3-benzodi azepi n- 3-yl ) - pi

(@i ﬂ+(ﬁe1~drmeihylblm¢)dyl)€1 -(1 —methyl {4, 4]b:p|f)erld|nyl -1- yI)-4 [4-(2-ox0-
amd[(%\% per.i dj 4-ethyl-3-trif

| uor drfsdiRyHro- %@M$§Zoi'ﬂo3(50'@ﬂﬁf%f|q*ﬂ arwlheutapﬂzé)dlone
4-(2-oxo0-1, 2,4, 5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
peridi ne-1- carboxylic acid-[(R)-2-(4-dinethyl

(&hi nB—(B;%émethlrbdnzwl))1--[14—(14Fhrmtlhwp1@er|dm44f-yi) piperazin-1-yl]-4-
r t
4 (28 gf‘?@g&i‘) ge‘ﬁéﬁwba 2 b e '@ﬂgﬁaﬁféa épilirbst%ﬂ §4pi

peri giong: 1- carboxylic
acid-{(R)-1-(3-ethyl-4-trifluoronethyl-benzyl)-2-[4-(4

- met hyl - o ' .
(55! ittt Aty Fi S R YN iSRS 1 -yip-4-
4- (- 24902000- 2,44dﬁyﬂﬁi-2ﬁtq1ﬂlﬁ@zolln33 pgrpwéhcﬁﬁ-ezpwpbﬁtaw ) 2Pi
peridine-1- carboxylic acid-{

- (3- @PH?J 4-trifluoromethyl - benzyl) 2-[4-(1-nethyl -
pi perid in-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-am de,

(80} 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,

(81) 2-(3,4-dimethyl-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,

(82) 2-(3,4-dimethyl-benzyl)-1-[4-(4-methanesulphonyl-piperazin-1-yl)-
piperidin-1-yl]-4-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-
yl]-butan-1,4-dione,



(125)

4-(2-o0xo0-1, 2, 4, 5- tetrahydro 4343- benzodi azepi n- 3-yl) - pi
peridi ne-1- carboxylic
acid-[(R)-1-(3-ethyl-4-trifluoronethyl-benzyl)-2-(1"-m
ethyl - 4,4'-Dbipiperidinyl-1-yl)-2-oxo-ethyl]-am de,
(126)

3§ 2-prooke, 4dﬁry6ﬁ§2?«hd{tﬁh§zdlm33i9ﬁfﬁ@éhcﬁﬁ@ﬂLéHrBo)dfl?)C'élild~
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Iuoro t zyl)-2-oxo-ethyl]-am de, 229 (127)
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(89) {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}-acetic acid,

(90) methyl (1"-{2-indan-5-yimethyl-4-ox0-4-[4-(2-ox0-1,4-dihydro-2H-
quinazolin-3-yl}-piperidin-1-yl}-butyryi}-{4 4'|bipiperidinyl-1-yl)-acetate,

(91) ((1-{2-indan-5-ylmethyl-4-0x0-4-[4~(2-0x0-1 ,4-dihydro-2H-quinazolin-3-
yl)-piperidin-1-yl]-butyryl}-[4,4"bipiperidinyl-1-yi)-acetic acid,




{l |
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i peridin-i -yl]-2- oxo-ethyl229ani de, (7)
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(O PRt BY it LR 4 43 ey eh-d-{2-(@i ot 4
| dihperol? TV flal -nioeridi .
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e ] (T (ot ot T2 00 Seameinyzp b7 dsisthycro-
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4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi
oS e s onger
| G- Aty i _ er Lpydi.n- L -
g g i_gt‘ff’if'%*ékz’ﬁ'?@fxE}Z‘Lﬁ%|<??5§%-£r£d'§&1%?-y
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(98)  1-[1,4'Tbipiperidinyl-1 -yl-4-[4-(2-0x0-1,4-d ihydro-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,

(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-methy|—
piperazin-1-yl)-piperidin-1 -yl}-2-oxo-ethyl}-amide,

(100) 4-(2-oxo-1 2,4,5-tetrahydro-1 .3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid {(R)—1-(S-ethyi-4-methyl-benzyl)—2—[4-(4—methyl~
piperazin-1-yl)-piperidin-1 -yi}-2-oxo-ethyl}-amide,



aci d-{(R)-1-(3, 4-di et hyl - benzyl)-2-[4-(1-nmet hyl - pi peri

di n-4-yl)-piperazin- 1-yl] '22'2%)(0 et hyl }-am de, 231
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4- (2- oxo0- 1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
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aci d-{(R)-1-(3, 4-di et hyl - benzyl)-2-[4-(4-ethyl - pi peraz
in-1-yl)- piperidin-1-yl]-2-oxo-ethyl}-amde, (23)

(195§ 299006314 -Zikh 5= Eéizfyﬂtw H-@-dx31ERZRARASAF1 By | ) - Pi

peridine-1- car

aci deeRyliagepd- a=y@rwgawm?1ew'idiﬂ04 pﬂp@ﬂdl@# lvtfpipeoa?mf1 pilp
era perid in y 0xo- et hy am de
(24)Zdur@ark -1 Id?ori%

4- (2 oxo 1 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yl ) - pi

erid

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

-(108) (S)-1-[1,4Tbipiperidinyl-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,

(109) 4-(2-ox0-1,2,4,5-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,




car boxylic
acid-[(R)-2-1,4"-bipiperidimgli-1"'-yl-1-(3, 4-di et hyl -be
nzyl)-2 232 oxo-ethyl]-amde, (25)

4-(2-o0xo0-1, 2,4, 5- tetrahydro 1, 3- benzodi azepi n- 3-yl ) - pi
peri di ne- 1- carboxyllc
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in-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-am de, (29)

(#12)2( OxR- (3 42d1étr§n b@hﬁ;ﬂmqwﬁ%eﬁnmﬁn%%[ﬁéﬁ&n”f I .
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aci dDFQ-F'Q)2 4.5 tetmhefdnyn Anberelidrepip Bpdy-pigeridib- 1y)]-blidrd
, 4- Q4§IBE¥I benzyl ) - 2- oxo-et hyl ] -am de, (30)
4(2 2,4,5-tetrahydro-1, 3- benzodlazepln 3-yl)-pi
peridi ne-1- carboxylic
R)-1=(3, 4-di et hyl - benzyl ) - 2-[ 4- ( 1- et hyl - pi peri
(ﬁﬁ% Qé)§/1 %3 4f‘-’; ﬁﬂY&blagé\ﬁgﬂ (4%Ptf)wlmt[moa§|hyg§ma¥wkjg-gg-l
31 . . o
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zin-1- yl)-azetidin-1-yl]-2-oxo-ethyl}-am de, (32)

(4 4? 24 0¥ Bx 12241 %tét?afﬂyﬂw Jr2pdndtsRggI2 A B obridinA-A - P

di' ne-
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yloxopétyﬂeﬁam ethyl]-amd

(115) 4-(2-oxo-1 /4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
[2-[1,4"bipiperidinyl-1'-yl-1 -(3,4-dimethyl-benzy!)-2-oxo-ethyl]-amide,

(116) (S)-2-(3,4-diethyl-benzyl)-1-(1 -methyi-4,4"-bipiperidinyl-1-yl)-4-[4-(2-
'0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1 -yl]-butan-
1,4-dione,

(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-yi)-piperidin-1-yl}-butan-1,4-dione,

(118) 4-(2-oxo-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(4-ethyl-3-trifluoromethyi-benzyl)-2-[4-(4-methyl-
piperazin-1-yl)-piperidin-1 -yll-2-oxo-ethyl}-amide,




(33)

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

aci d-[ (R) - 2-[ 4- (4-met hyl - pi PP azin-1-yl)-piperidin-1-y
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1- (5, 6,7, 8-tetrahydro-napht hal en-2-yl net hyl ) - et hyl ] -am

i de, (34)
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eri'di ne-1-carb
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' (5 6?1%}1)?)‘}5',1{1; é@gy[ﬂ!?) 1 (Q e?h)ﬁ t}lt-{;iﬂuoromeg’ly}/l)enzyw& -(1'-methyl-

- 4,4'-bipiperidinyl-1-yl)-2-oxo-ethyl]-amide,

(126) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzod iazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-1,4"-bipiperidinyl-1'-yl-1-(3-ethyl-4-trifluoromethyl-
benzyl)-2-oxo-ethyl]-amide, |




(42)

(R -1-(3, 4-di ethyl -benzyl)-2-[4-(1-nethyl -pi peridin-4-
yl) - pi perazin-1-yl]- 2-oxo-22hyl

4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yi ) -

pi peri di ne- 1- car boxyl ate, (43)

4-(2-oxo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi

ﬁg%}i ‘{{%@4 r“?éogﬁﬂwlfoﬂ yrognanstiazgipin-2-y)-piperidBedt-di
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ionyl)-piperidin- 4-yl]-piperazin-l-yl}-acetic acid,
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ydr o-

b ?f%?% flfouthubipolAds o bdndrePiiild ) bR daidM:
pi peridin-4-yi]-piperazin-1-yl}-acetate, (46) ethyl
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(47) F’Dpergzm ¥ ?]-2 éxo eth]y!} e?m%e

{4-]1- ((R) 3-(3, 4-di ethyl -phenyl)-2-{[4-(2-0x0-1,2-dih
(édro i m dazol[ 4, 5-

|4n(é?l- 3:2/4 p-tetrabyd
)qu Ox0-3:4/4 B-ptraRydrding- Haﬁ@afa%wnls Cﬁlg%rlmgheﬂhg)”
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R spfx'y%aamh%»sa (P Satot e gt idrsint
d
21|c:| IOI??FF?e 1-(3, 4 :%(Ph{gz/tpy%grrpzlgj/?,) -2-[ 4-(4- et hyl - pi pera
zin-1- yl)-piperidin-|-ylj-2-oxo-ethyl}-am de, 235
49
Q1 @port 2 Seirailp-rheprgdiazemingyiwipidips-ger
di n-da ' e
- 3| PSS ﬁ‘?ﬁ@‘“ﬁﬁﬁ Py -Pan A 3L e At ipipsigia -
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) p peridin-1-yl]-meth-(2)-ylidene]-cyanam de, (50)
N-[1-{(R)-1
4(3 M{ﬁogbhyﬂ A6t hyd?o-fi B-6én 26 AYepiR P ﬁﬁﬂerﬂldilhey h)-p
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benzoml;?gﬁe N-3-yl)-piperidin-1-yl]-meth-(2Z)-ylidene]-
cyanam de,

(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-yl-
piperazin-1-yl)-ethyl]-amide,

{6) 4-(2-oxo0-1 ,4-dihydro-2H—quinazoh’n-3~yi)-piperidine-1 -carboxylic acid-
{1 -(3,4~diethyl-benzy!)-2-[4—(4—methyl-piperazin-1 -yl)-piperidin-1-yl}-2- |
oxo-ethyl}-amide,

(7)  4-(2-oxo-1 ,4-dihydro—2H-quinazolin-3-yl)—pipeﬁdine-1-carboxylic acid-
| { 1-(3,4-diethyl-benzyl)-2-[4-(1 -methyl-piperidin-4-yl)-piperazin-1-yl]-2-



(51)
N[1-[(R-2-[1,4" ] bipiperidinyl-I"-yi-1-(3,4-diethyl-b
enzyl ) - 2- oxo- 2730

et hyl am no] - 1-[ 4- (2- oxo- 1, 2,%, 5-tetrahydro-1, 3-benzod

I azepi n-3-yl) -

pi per@gﬁ_gfhlyt};g&wget h-(2Z)-ylidene] -cyanam de, (52)
2- (3, 4-di neét hyl -benzyl ) -1-[ 4- (1- met hyl - pi peri di n-4-yl)

- pi perazin-1-yl]-4- [4-(2-oxo0-1,4-d
(g R SN P oethopin Sy pipbraneits
2- ( 3,caridh it 3 i . Byla- b im-1-vl). ..
o par 1y el Rl S PR 2 B Ashic i etcin
r o- 2H-Yin2rcoethyllanyid®, pi peri di n- 1-yl ] - but an- 1, 4-
di one, (54)
2- (3, 4-di met hyl - benzyl ) -1-[ 4- (4- et hyl - pi perazin-1-yl) -
' i A - -1 4-di hyd ro-2Hq.
O Parelt oy Sreulny e P K Cyfreatioe S Y cpiagtadine ss)

4- (2538016 a0HYB)0-(24-letidehi ) 3-0H0) 2 R HrBSsepin.
- (3, %Tdﬁé‘?r rll'ﬂbéﬁfmyﬂ:aﬂip& (4- net hyl - pi perazin-1

-yi)-piperidin-1-yl]-2- oxo-ethyl}-am de, (56)

4- (2-0x0-1, 4- di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di ne- 1-
(1 bfb@fcﬁ@"h@i‘ﬂ|5-fefrahyd|r0-1é3-benzodiaze{?]inl—B-yl)-piperg:line-l- |
1- - di - be -2-14-(1-net - pi peridin-4-

) ot R Rl Ein POt aw-(g sty -perhydrot 4-
4- ( 2dk it Ay IRRAZOh N L35 - pi i di ne-1-
ca$ bogiflimc ag?ﬁﬁ@?gbﬁﬂglmﬁhy@aﬁ“&) PLPETTELNE
. imethyl -benzyl)-2-(1" -nethyl-[4,4"]bipiperid
18y | 422 Yok - |]1-amde, 236 (58) .
(1|21 ) {3%1%@%9@%‘?@?@41 ?’ll}b?'il‘?‘ﬁﬁ@@”gﬁﬂ)ﬂbpwﬂﬂdiﬂe-% ) -
i petargdoxyit-adid-f(4){14 by g ‘
Plop H- ﬁ%;\z%dllci] E(- ?2{ yﬁiﬁmg?l}%ﬁﬂ?%ﬁ f%%tpé{'ﬁ‘-‘a‘_‘,u- di one
o @l%en myH-yl)-2-oxo-ethyfﬁamide,
2-(3,4-di ethyl -benzyl)-1-[4-(1-nethyl -piperidin-4-yl)-
gi perazin-1-yl]-4-[4- (2-oxo-1 ,4-d
(1 hy&!‘@-‘Q*@'qLBﬁﬁZwtﬂahy@‘oﬂ.B=lﬁbl%ﬂia¥eginl3§91'ip%&iﬂ' 1.
,4-@ P[?e . the @E?ntlorre_rs,_the di aster n% §"'aNd the
sal CETRRYNIG gF1d-ER)-Bripet-diedanlhenezyl) Selde(d:-mistie - Sahts of
t hep - QN H; I t f clai I
e e A LR
i norgani c or

{13) 4-(2-oxo0-1 2,4, 5-tetrahydro-1 .3-benzadiazepin-3-yi)-piperidine-1-
carboxylic acid-[(R)-1 -(3,4.—diethyl-benzyl)-2-oxo-2-(4-piperazin—1 -yi-
piperidin-1-yl}-ethyl]-amide,

(14) 4-(2-oxo0-1 2,4,5-tetrahydro-1,3-benzod iazepin-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,

(15) 4-(5-oxo-3-ph-enyf-4,'5-dihydr0—1 ,2,4-triazol-1-yl)-piperidine-1 ;carboxyiic
acid-{(R)-1-(3,4-d iethyl-benzyi)-2-[4-(1 -methyl-piperidin-4-yl)-piperazin-
1-yl}-2-oxo-ethyl}-amide,



organi c acids or bases. 7. Pharmaceutical conpositions
contai ning a conpound according to at |east one of
claims 1 to 5 or a physi m%%ﬁi cally acceptabl e salt
according to claim6 opti‘onally together with one or
more inert carriers and/or diluents. 8. Use of a
conpound according to at |east one of clains 1 to 6
for preparing a pharnmaceutical conposition for the

t nd prophyl actic treatnent of headaches, . )
(Eéf t ?‘é ‘%’f‘?q}"‘ﬁﬁ%b@ioﬁ SHIRAZAIN T VirPiRguishes 1 -aash@xyia acid-
headagher pd-AOHINbEnRRSRL IR iy 5B Min- AR LN 1-y1-
acco?g?ng%t]o at easrtl one?tg ?meﬁpﬂéﬁﬁerﬁ%ng} ?IZ Béhn-1 i
pr ep&roXtgethyftamidaceut i cal conposition for the
prophyl actic treatnent of m graine headache during
the prodronme period or for the acute and prophylactic

(17 palnertxoof ,2Dﬂii§y@ioqﬁ1iaﬁﬂ§1[4@ﬂglé\mg§ﬁl30ﬁ ?—Hl'p%riﬁg'iegﬁ- to

or during nenstruation. 10 a conpou

ac coradirtigxio aeld-{( Kt (30NicdhylPemzH-214L A -@iet@i-piperidin-4-yl)-
preparing . a pharmaceuti cal conpoSition for conbating

non- iRRIBZR- ti¥lierenethyllaeides nel litus (NIDDV). 11.
Use of a conpound according to at |east one of clains
1to 6 for preparing a pharmaceutical conposition for
(tap Hr@avxeni2 o6-tetratidroasSilatizodidize pi-S§ASseridine-1-

nmor phi ne tql erance, diarrhoea caused by clostridium
t oxi ﬁ?%&yﬁc agidslézk2d4-(f=ycloprorrmethyginasaziarky!)-piperidin-
radi atn-rand SKI lamage 4.06L.udiing  sunburn,

i nfl 2%?(5?3 %‘lgg‘g'z!\?gg?yl ?;;@%%Wﬁ@ﬁgﬁ y inflammatory

di seases of the joints such as arthritis, neurogenic

i of | tion, of the . mugosa i nf|l apmatory | ung

(49 o Bed0nsf 12éﬁj'BVQ’W%‘?"‘@”@&’é@ﬂwldm"ms@ﬁend'ne‘T -
accogpy - I A8 i atison. K W oui
U R A i A 2 AR L B
shoc Ripetiaziselpyli-2-axo-ethytHaemde, f or al l eviating pain in
general, particularly in cases of neuropathic pain,

in neuropathic pain within the framewrk of systemc

(PEUT aL(2x0:0- HUSERED-AMThicRo PR A BAMSEM-8Y)-piperidine-1-
carboxylic acid-{{R)-1-(3,4-diethyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-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-oxo-2-(4-pyrrolidin-1-yi-
piperidin-1-yl)-ethyl]-amide,

(22) 4~(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyl-benzy!)-2-[4-(4-ethyl-piperazin-1-yl)-
piperidin-1-yl]-2-oxo-ethyl}-amide, o

(23) 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-isopropyl-piperazin-1-
yl)-piperidin-1-yi]-2-oxo-ethyl}-amide,

{(24) 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-



i nfl ammat ory processes, or for preventive or acute
therapeutic treatnent of the synptons of hot flushes
caused by vasodil atation ang jpncreased blood flowin
menopausal oestrogen-defi Ci Rf wonen and
hornone-treated patients wth prostate carcinoma. 12.
Process for preparing a pharmaceutical conposition
accor@Mﬁgﬂﬁqﬁgh@5p1 7, characterised in that a
conmpound according to at |east one of clains 1 to 6
IS incorporated in one or nore inert carriers and/or

idyue 7 ] hod._ 13. ,Process for
gzrégpar Rér;} 8 Q%‘ H@Z cg:' gé]ﬁ%eg%ﬁﬁg?ogh ,3ég§®05ﬁazfe&lr}fﬁryé)-—;elp?r|dlne-1 B
accorehrbgxylicacki-[(Ryals{3, gaiethfl-dr2y 11 ®-dxd-2-@-pyridine-4-yl-
characterised in that (a) in order to prepare
conpdliRg@zty 1-ybrdhyil-anadenl a (1) wherein X denotes
the oxygen atomor the NH group and R to R3 are
defined as in claiml, with the proviso that these

(250 URS 280D £ SRERARYROY! 3 bBRZEHREREN Mlﬂ—?‘l)-foﬂﬁrﬁiine—‘l -
function: reactin nger i dines of general fornula R
~NH sarppkylic améf[@%n Ardeiwt-beray)ad-oxa-2:( %t /. 8-tetahydro-

A & SR Rb AR T bR nea 2o T ol aim 1 and o

denotes a nucl eofugic group, with the proviso that X
denotes the NH group, or (ii) with carbonic acid

(@fer i ddgioxest. 3¢, fa{dr@ﬂE?;rbeazodiazwikﬁ-@)-pip@ridmeﬂ3ei n
gAr g ‘3%&1‘08§y|¥ch§ci8-’féf%?ﬂ(éh9d]éfmﬂb&%‘E@-ﬁ(@-%nc?rpﬂﬂﬁﬁ-ﬂ%ﬂ%&idin-
1-yl)-2-oxo-ethyl}-amide,

(28) 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-yi]-2-oxo-ethyl}-amide,

(29) 4-(2-oxo-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-benzyi)-2-oxo-ethyll-amide,

- (30)  4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-{(R)-1-(3,4-diethyi-benzyl)-2-[4-(1-methyl-piperidin-4-y1)-
[1,4]diazepan-1-yl]-2-oxo-ethyl}-amide,

(31) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidine-1-
ca rboxylic acid-{(R)-1-(3,4-diethyl-benzyl)-2-[3-(4-methyi-piperazin-1-
yl)-azetidin-1-yl]-2-oxo-ethyl}-amide,

{32) 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-piperidin-4-yl-
piperazin-1-yl)-ethyl]-amide,



whi ch may be identical or different, wth the proviso
that X denotes the oxygen atom and with conpounds of
general formulaYZ R2 1 H ,XNL~-30,(V) wherein X
denotes an oxygen atom or an23BH group and Y, Z, R2
and R3 are defined as in claiml1l, with the proviso
that R2 and R3 do not contain any free carboxylic
acid, any other free primary or secondary aliphatic

or

PR F 4 @r P2 4. o Lot A= g -iperoimit
(1) wb@b@kﬂ:d%@@Z(R)@[kﬂtﬁ%étw P?i?é *'H"QF'EQW‘%@V'@SV'&-OXO-

to R3 are defin as In clail
that H§5:6568- teualbyﬁmmapramfen@ngdmmw}emyufmeepr i mary

or secondary aliphatic am no function is present:
coupling a carboxylic acid of general formula Y Z O

(B2) HE-(2-6%0-102,4 \-detrafy8F £ B- %nzépf%eﬁgj gTyIl:;sg%'H@F"a'lne"]'

defined as in claim1’ to A

for mﬂaébquma@m(ﬁ) qumetmpip@ndmtn%dpaﬁérdﬂh ?'ﬁ]' Moxo-

1, ) n{@?leﬁ to %p[are conpounds ‘of  genera

P rrul v(\'ﬁ ﬁo-Ra thalen-2- yimethyl) -ethyi]- amlde

(35) 4-(2-ox0-1 2,4,5-tetrahydro-1 .3-benzodiazepin-3-y)-piperiding-1-
carboxylic ac:d—'[(R)-2-0x0-2—(4-piperidin-4-y[-piperazin—‘l -yl}-1-(5,6,7 8-
tetrahydro-naphthafen-2-ylmethyi)—ethyl]—amide,

(36) 4-(2-ox0-1 .2,4,5-tetrahydro-1 -3-benzodiazepin-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-oxo~2-(4~piperazin-1-yl-piperid in-1-y1)-1-(5,6,7,8-
tetrahydro-naphthalen-2-ylmethyi)—ethyl]-amide,

(37) 4-(2-0)(0—1,2—dihydro—imidazo[4,5-c]quinolin-3-yl)-piperidine-1—
carboxylic acid-[(R)-2-[4-(1 -methyl-piperidin-4-y!)-piperazin-1 -yl]-2-oxo-
1 -(5,6,7,8-tetrahydro-naphthaien-2~ylmethy!)-ethyl]-amide,

(38) 4-(2~oxo-1,2-dihydro-imidazo[4,5-c]quino!in-3-yl)-piperidine-1-
carboxylic acid-[(R)-2-[4-(4-benzyl-piperazin-1 -yl)-piperidin-1-yl]-2-oxo-
1-(5,6,7,8-tetrahyd ro—naphthalen-2~ylmethyI)—ethyi]—amide,

(39) 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- p!perldin 1-yl)-1-(5,6,7,8-
tetrahydro -naphthalen-2-ylmethyi)- ethyl]l-amide,

(40)  4-(5-ox0-3-ph enyl-4,5-dihydro-[1,2,4]triazol-1 -yI)-piperidine- 1-carboxylic
acid-{(R)-2-[4-(1 -methyl-piperidin-4-yl)-piperazin-1 -yl]-2-ox0-1-(5,6,7 8-
tetrahydro-naphthalen-2-y| methyl)-ethyl]-amide,



denotes the nethylene group and R2 and R3 are defined
as inclaiml1l, with the proviso that no free primary
or secondary amine is present: coupling a conmpound of
general formula 240 YZ O R34 1 N NR3 O, (VII)
wherein Y, Z, R2, R3 and Ware defined as in claim1,
Wth the proviso that R2 and R3 do not contain any

free primary or secondary am ne, and Nu denotes a
eneral formnula

. >0 ry amt :
gﬂnhmgsﬁﬁ%ph%@F%?Mﬁgggég‘ﬁm%éagaéfl)rmp@ri@inmhpar@pxync
(1) \pattor oo goakersam ol SIEE 15 Pty

1) wh ' Il th d
Coupl 1B ERrb iU e amidsencr al formula v 2 A

OH N-X R~ 0 (VIIl) 241 wherein all the groups are
£ Ln.clajml, with an am ne of general
2 rrf@ ﬁ@@ﬁé‘?tlhwh%@fayn—w~éhmeu3ylani@emtﬁn44nﬁgtquergﬂn-1 -
cl ai n-xowtiy 4t@e0><0~1,2,4,5~tetrahydro-1,3-benzodiazepin-3-yl)~
piperidine-1-carboxylate,

(43) 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-dieth yl-
benzyl)-2-oxo-ethyl]-amide,

{44) {41 -((R)-3-_(3,4-diethyl-phenyf)-2-{[4-(2-0x0-1 .2,4,5-tetrahydro-1,3-
-benzodiazepin-3-y!)-piperidine~1-carbonyl]—amino}-propionyl)-piperidin-
4-yl]-piperazin-1-yl}-acetic acid, |

(45) ethyl {4-[1 -((R)-3-(3,4-d iethyl-phenyl)-2-{{4-(2-oxo-1,2-d thydro-
imidazo[4,5-c]quinolin-3-yl)-piperidine-1 -carbonyl]-amino}-propionyi)-
piperidin-4-yl)-piperazin-1 -yi}-acetate,

(46) ethyl [1<((R)-3-(3,4-d iethyl-phenyl)-2-{[4-(2-oxo-1 ,2-dihydro-
imidazo[4,5-c]quinolin-3-yl)—piperidine-1 -carbonyl]-amino}-propiony!)-

[4.4Tbipiperidinyl-1-yl}-acetate,

(47) {4-[1-((R)-S-(3,4-dieth_yl-—phenyl)-2—{[4-(2-oxo-1,2-dihydro—imidazo[4,5—
clquinolin-3-yl)-piperidine-1 -carbonyl]-amino}-propionyf)-piperidin-4—yl]-
piperazin-1-yi}-acetic acid,

(48) 4-(2-oxo-1 ,2-dihyd ro—imidazo[4,5-c]quinolin-3-yi)-piperidine—1 -
carboxylic acid-{(R)-1 -(3,4—diethyl~benzyl)-—2—[4-(4-methyl-pi pérazin—'l -
yi)-piperidin-1 -Yl]-2-oxo-ethyl}-amide,



proviso that no free carboxylic acid and/or other free
primary or secondary aliphatic amno function is
present, or (e) in order t@3prepare conpounds of
general formula (1) wherein R is defined as in claim
1, with the proviso that no free primary or secondary
amne is present: coupling a conpound of genera

19y MA-py {-7(R)\1 @Ad‘@chyl‘% ﬁ:eu mgl M’fb‘?ﬁ&ﬁdin-ﬂl I)-bﬁb%razin—

groups are as in Nu denot es
| eaviing] 2gw><@t¢ihylamnho}afrr[@(r2modf2g@mtwhmwma -a

HNR2 reln n claim

Wt h CERESBRGeP BT Pt Tad- DRy REnsl PufndiaRe,
other free primary or secondary aliphatic am no
function is present, and if necessary any protecting
(@)oup-idslé)-1 H3thdiatidenays-2edsi@rmbtiy-plisvazins!-yl)-piperidin-

conp Sl Rbe Bl - B Ee oh coteahuBr o "
desi peRzatligLspIRang)-Bfpedia et 31 rﬁ@h@)%lnﬂéhe}%amsde

obtained is resolved into the stereo coners
thereof and / or a conpound of general formula (1)

R e S B e el 0
physemlyrwmﬁ@] Hy[4 qeanpt B0le5-tepateird-He3-Behzodiazepin-3-yl)-
piperidin-1-yl}-meth-(Z)-ylidene]-cyanamide,

(52) 2-(3,4-dimethyl-benzyl)-1-[4-(1-methyl-piperidin-4-yi)-piperazin-1-yl]-4-
| [4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-

dione,

(53) 2-(3,4-dimethyl-benzyl)-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-oxo0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(55) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidine-1-carboxylic acid-
{1-(3,4-dimethyl-benzyl)-2-[4-(4-methyl-piperazin-1-yi)-piperidin-1-yl]-2-

oxo-ethyl}-amide,

(56) 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-y]-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'Ibipiperidinyl-1-yl)-2-oxo-
ethyl]-amide,

P



243 Abstract The present invention relates to CGRP
ant agoni sts of general formPa YV 1 W ARZI XN
R3 Rl Owherein A, X, Y, Zand RL to R3 are defined
as in claiml, the tautoners, di ast er eoners,

enanti omers, hydrates, mixtures thereof “and the

t I ¢ L -
R e S ot e B RURS
t her éﬁvawr‘lt #-dimarg@t-quimiazolirganjil epigeridin; 1-ylj-butan-1,4-dione,

phar maceuti cal conpositions containing these
conpounds, the use thereof and processes for

(BO PR ML dldigbenzyl)-1-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-4-[4-
(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

the enantiomers, the diastereomers and the salts thereof.

6. Physiologically acceptable salts of the compounds according to at least
one of claims 1 to 5 with inorganic or organic acids or bases inorganic or

organic acids or bases.

7. Pharmaceutical compositions containing a compound according to at
least one of claims 1 to 5 or a physiologically acceptable salt according to
~ claim 6 optionally together with one or more inert carriers and/or diluents.

8. Use of a compound according to at least one of claims 1 o 6 for
preparing a pharmaceutical compaosition for the acute and prophylactic
treatment of headaches, particularly migraine or cluster headaches, tension

headache and chronic headache.

9. Use of a compound according to at least one of claims 1 to 6 for
“preparing a pharmaceutical composition for the prophylactic 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.

10. Use of a compound according to at least one of claims 1 to 6 for preparing
a pharmaceutical composition for combating non-insulin-dependent diabetes
mellitus (NIDDM).

11. Use of a compound according to at least one of claims 1 to 6 for

preparing a pharmaceutical composition for the treatment of cardiovascular
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diseases, morphine tolerance, diarrhoea caused by clostridium toxin, skin
diseases, particularly thermal and radiation-induced skin damage including
sunburn, inflammatory diseases, e.qg. particularly inflamimatory diseases of the
joints such as arthritis, neurogenic inflammation of the oral mucosa,
inflammatory lung diseases, allergic rhinitis, asthma, diseases accompanied
by excessive vasodilatation and resultant reduced circulation of the blood, e.g.
particuiarly shock and sepsis or erythema, for alleviating pain in general,
particularly in cases of neuropathic pain, in neuropathic pain within the

~ framework of systémic neurotoxic diseases and in pain caused by
inﬂammatOry processes, or for preventive or acute therapeutic treatment of
the symptoms of hot flushes caused by vasodilatation and increased blood
flow in menopausal oestrogen-déﬁcient women and hormone-treated patients

with prostate carcinoma.
12.  Process for preparing a pharmaceutical composition according to claim

7, characterised in that a compound according to at least one of claims 1 to 6

is incorporated in one or more inert carriers and/or diluents by a non-chemical

method.

3. Process for preparing the compounds of general formula (1) according

to at least one of claims 1 to 6, characterised in that
(a)  inorder 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

wherein R'is defined as in claim 1,

(i} with carbonic acid derivatives of general formula
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A

M

G G ,(IV)

wherein A is defined as in claim 1 and G denotes a nucleofugic group, with
the proviso that X denotes the NH group, or

(i) with carbonic acid derivatives of general formula

A

N

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 formuia

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)  inorder to prepare compounds of general formula (1) wherei_n_ X
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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

T\

(1)

wherein R is defined as in claim 1, or

()  inorderto prepare compounds of general formula (1) 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?

3 . .
and R” do not contain any free primary or secondary amine, and Nu denotes

a leaving group,

with a piperidine of general formula

RMNH

(1)

wherein R is defined as in claim 1, or

(d)  inorder to prepare compounds of general formula (1) wherein all the
groups are defined as in claim 1;

coupling a carboxylic acid of general formula

Y Z

NJJ\X O
R1/Q O

(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 carboxytic acid and/or other free primary or secondary

aliphatic amino function is present, or
(e)  inorder to prepare compounds of general formula () wherein R'is
defined as in claim 1, with the proviso that no free primary or secondary

amine is present:

coupling a compound of general formula

NJ\X N
SOAR

wherein all the groups are defined as in claim 1 and Nu denotes a leaving

» (IX)

group,
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.
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Abstract

The present invention relates to CGRP antagonists of general formula

()

wherein A, X, Y, Z and R to R® are defined as in claim 1,

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 or;cjanic acids,
pharmaceutical compositions containing these ;:ompounds, the use thereof

and processes for preparing them.




