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D-584 8 8fe ,q.}%?}gmant agoni sts, processes for prepargdiQext

t hem an elr use as phar maceutical conpositions The
820ddpeti®11 nvention rel ates to CGRP ant agoni sts of

general fornula the tautoners, diastereoners,

enantioners, hydrates, mxtures thereof and the salts
ther seie&éd\@ékp%t&asnm&r@b%seés ¥epfeflaring them
particularly the physiologically acceptable sal ts

t her eof whnd theis ugerdscp barmacgutical sonyeositions

conmpounds, the use thereof and processes for the

The ;ﬁ’é@éﬁt‘ ihg8ntidifrchits td %’dﬁlﬁ aARRIORIHS Bﬁgé\%er%Pfdﬁ‘ﬁh% (1)
In a first enbod nment denotes an oxygen or sul phur
atom a phenyl sul phonylim no or cyani mno group, X
denotes an oxygen or sul phur ;atom an imno group
optionally substituted by a{l_6-@lkyl group or a
nmet hyl ene group optionally sup uted by a
G _6-al kyl group, U denotes @ 6-al kyl, C2_6-al kenyl
or C2.6-al kynyl group vvherei wet hyl ene group

- may be substituted by up to

gorine atonms and each
nmet hyl group may be ssUtutecRby up to 3 fluorine
atons, 2 V denote

| orilne brom ne atom an
amno, nethyl anrho™mr~ hydfoxXy” grpip, Wdenotes a
hydr ogen, fluor|i ne, {chlorinell brom ne or iodine atom
a difluoro-Lo [ uoroneth&? group, Rl denotes a
saturated, mono- or diunsaturated 5- to 7{Henbered
"~ aza, dlaza triaza, oxaza, thiaza, thiadiaza or
S, S-di oxi do-t hi adi aza heterocyclic group, in which the
theatzon@ery, iditsrebaices, anitekiomens mydrétbg det@res th@tfé@ﬁ anar
nltro%Fn atom contain one or two ca

the sitschiemnfyas Welbap then diydates of measaAtSt p@@lénlaﬂatta% may
phgﬁﬁl%‘éﬁ:?a‘ilgta%@ﬁtaﬁ 6 <t Suﬁéretol? Qi dﬁé@%ﬁﬂ: &I&Hﬁ?lkayac?d%

tute one or-a

_ pha:andimutmabwnbwmsad:whlngfg)mBseb.xanmounds 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 cyanimino

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
Cis-alkyl group,

U denotes a C1.s-alkyl, Cas-alkenyl or Cog-alkynyl 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,




phenyl, phenyl nethyl, naphthyl, biphenylyl, pyridinyl,
di azinyl, fury[, thienyl, pyrrolyl, 1,3-oxazolyl,
1, 3-thiazolyl, isoxazolyl, pyrazolyl,
1- net hyl pyrazolyl, imdazolyl or 1-nethylim dazolyl
group, while the substituents may be identical or
e and whil e an ol efinic double bond of one of
VidlenofiseR SHORF Gh et TIRE AtaL PRATIG, BRUBRTES Ghty e
&M%ed to a phenyl, naphthyl, pyridine, diazine,
oxazol e, thienyl, furan, thi azol e, pyrrole,
N- et hyl pyrrole or quinoline ring, to a1

WARHBER et e R i Fode Hos ey
oﬂ\{nﬂa@ﬁa;yﬂletnyz@@@e ring or also two olefinic double

bonds of one of the abovenenti oned unsat urated
het er ocycl es nay each be fused to a phenyl ring, while

{ i di ,di-azin ryl Lenvl,, .
R GE GRS 2 Saulled, it Uideaited 81 1 7-rithiilige, cioza
tripya acaze| thidzayehibyiopy oA ZEioxido-ththdiaza heteretyclic group,
1- met hyl i mi dazol yl groups contained in RL as wel |
benzo-, thieno-, pyrido- and di azi no-fused
h [ y
nSh Y et ok B4 RbroB LA AL 65761
chhmogmeakmmon1ne or iodine atons, by al kyl, alkoxy,
nitro, alkylthio, alkylsulphinyl, alkylsulphonyl,
al kyl sul phonyl am no, phenyl, difluoronethyl,

”dofn'téiﬁbﬂ@%%rh%b ca%dgﬁd(?ﬁﬂ‘fm&ny@%@éﬁxﬁdj e éynltrogen

am no, al kyl am no am no acety am no;
prad@inonyl ami no, ami nocar bonyl, al kyl ami nocar bonyl ,
di al kyl am nocar bonyl, (4-nor phoI i nyl ) carbonyl,

(1- pyrrolidinyl)carbonyl (1- pi peridinyl)carbonyl,
( hexpR b GUBsthuRERR dhe JfaRe *Pﬁifbden AtBrigEsyih akyl group,

pi per azi nyl ) car bonyl , net hyl enedi oxy,
an1nocarbony|an1no alkanoyl cyano, difl uoronet hoxy,

" b} BSOS o AUBYBHN W vt v

grpwenyl phbhyimeting, nshdsyl) lblﬁﬁ@hﬁylnpyrl&lﬁyll dRriye alirypr
ferent, R2 denotes the en ato
pﬁ@ﬁ?Y'nﬁYrﬁ‘?)V Jroarzlylal ézthm! ysO@szb maécpiylnay be
pﬁb'ﬁ%‘fﬁwﬁ?zdd? hhﬁlﬁa%b!g%sf frle%@éﬁdézcﬁyl;dm%&%ie the
akkbstoents, maly bbk@ér&m:ahm’ diffardmbxgnd al koxycar bonyl ,
am nocar bonyl, am nocarbonyl am no, acetyl am no,
1-pyrrolidinyl, 1 -piperidinyl,

while an olefinic double bond of one of the abovementioned unsaturated
heterocycles may be fused to a phenyl, naphthyl, pyridine, diazine,
1,3-oxazole, thienyl, furan, thiazole, pyrrole, N-methylpyrrole or quin_dline
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 abovementioned 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,




»

4- (1-pi peridinyl)-1-piperidinyl, 4-norpholinyl,
hexahydro-| H | -azepinyl, [ s- (2-hydroxyethyl)]am no,
4-al kyl -1 -piperazinyl or 4-(c)-hydroxy-C2_7-al kyl)-1-
pi perazinyl group, a phenyl or pyridinyl group, while
t he ébilazniyhoi maethwanmaaoytgmpg rcontznexhih Rhasiyell as
grou addi tiq

0T P uBRadsY 1ighSh RViRG e deaTontred brteyevdies g hagarbon

chl O%k@!%torpfr@?‘dﬂ%htﬁinali?%ﬁﬁor% -0fE or %uﬁ%f:t‘&l’éd bkiserive,
di fluoronmethyl', trifluoronethyli, hydroxy, am no,

Cl. Scblolﬂgmamcmlne d@ir iodie aBras, IQM alkyinalkoxy, aitee yaﬂ&rﬂmm

Gt 1 AR iseBm, SKERRnglF Ay RIESANERAS; pheny!,

tri f difiopsmetiyl, thilvbrohetiiyl félw@maﬁidawl %um&)dynmwroxy,

trifluoronet hyl sul phonyl ,” am no- G
G - 32ming,| alkylaming, sialkWgming, acetyl, acetylamlno proplonylammo,

subs?ﬁff a{‘rﬁe%sﬂkggmﬁﬁe%r@%rm 'g%?%ﬁﬁr(g&ﬁ’bbé@ denotes

thg W—?"?gl@dﬂirm)cmb@ﬂya(pr&oﬂdjlhyl?jceﬁb'onm opt i o\r;\ﬂl : y t
su 3 e e ridin ile
Pul%ﬂ”gMG%f Bieay!. Hoxahial' zealyARRIponyh idneiny- £

Ly N ey

f or ntyana difiungomethdzy, aifldoRBnethgry, haﬂuumn‘retmyl’em

For nfRCREn RO SegbrrnetGIsihoPy SR Dot
or. kiib éﬁs%mé.défnueéze&cﬁhgehfons it my also

denote the nitrogen atom if Y denotes the
carbon atom represent the nunbers O, 1 or 2, or q

28 if .Y, denotes the nitrogen atom represent t he
Rﬁ{%r%g:“rssh? rB’rdr% nFat OHbnot es the hydrogen atom an

am no, al kyl am no, cycl oal kyl am no, dial kyl am no,

"~ N-(cycl oal kyl ) -al kyl ani no, dicycl oal kyl ani no, hydr oxy,
a F&lelw?/ ethylygmualqwl 2 :aaikubgrgﬂpwvmd:rkma,y be substituted in the o
p03|t15X lb?@ gy%lo%zexyl pheXyi pyné1 nylydlazmy? hc%rwy, an¥ no, -
alkylamino, dialkylamino, carboxy, alkoxycarbonyl, aminocarbonyi,
aminocarbonylamino, acetylamino, 1-pyrrolidinyl, 1-piperidinyl,
4-(1-piperidinyl)-1-piperidinyl, 4-morpholinyl, hexahydro-1H-1-azepinyl, [bis-
(2-hydroxyethyl)lamino, 4-alkyl-1-piperazinyl or 4-(o-hydroxy-Ca- 7-alkyl) -1-

piperazinyl group,
a pheny! or pyridinyl group,

while the abovementioned heterocyclic groups and phenyl groups may
.additionally be mono- di- or trisubstituted in the carbon skeleton by
fluorine, chlorine, bromine or iodine atoms, by methyi, alkoxy,
difluoromethyi, triflucromethyl, hydroxy, amino, C1.z-alkylamino, di-
(C1.3-alkyl)-amino, acetytamino, aminocarbonyl, cyano,
methylsulphonyloxy, difluoromethoxy, triﬂuoromethoxy, trifluoromethylthio,




(CRBR9)q \CR6RT - (CR8R9) 5 am noi m nonet hyl,

al kyl car bonyl, al kyl sul phonyl , al kyl car bonyl am no,

al kyl sul phonyl am no, N al kyl carbonyl - N-al kyl am no,

N- al kyl sul phonyl - N-al kyl am no, ami nocar bonyl am no,

aItﬁﬂucanmwmsmmnimylatriﬂmoromeiﬁhglsm;jh@nyhamin@dh;ekaihylno
ocar

d| Wlﬁég&a‘rga 1ﬁ@é‘%}8% {Badrﬁ' #yl)-amino- -C13-alkyl groups and the

p%%g{na@h&%ag%@wéﬁmamer difidrartocar bonyl al kyl ,
al kyl'am nocar bonyl al kyl , di al kyl ani nocar bony| al kyl ,

am nocar bonyl am noal kyl , al koxycar bonyl ,

e G ﬁa[@rimﬁ{vsﬂh&ea’bva

ph@ﬁyﬂ@l’rﬁfrﬁhﬂyl grégky! am nonet hyl or di al kyl am nonet hyl
gr oup, ‘a phenyl, phenyl-C _3-al kyl, pyridinyl,
di azi nyl, 1- naphthyl 2- napht hyl , pyrldlnylcarbonyl

or, I = | 12
RSB CR% BAO Rt SO R3O BB h € o
cla sivenyeor Eyml AagpreserdirnR? ahd ke nitsogenkatbm talvduizly they
neth | sul phonyl oxy, difluoronmethyl, trifluoromethyl,
ggyn d. MBI &HE8F\Mari no, ani nocar bonyl ,
an1nocarbony|an1no am nocar bonyl am nonet hyl , cyano,
carboxy, al koxycarbonyl, carboxyal kyl ,
RZaRY toyetieemywith thel enciddeaimirbgen atom denote a group of general
: lj}dlalkylamno)alkanoyl w- (di al kyl am no) al kyl ,
- for@lia gi al ~ kyl ami no) hydr oxyal kyl, co- ( car boxy) al kanoyl ,
di f 1 uor onet hoxy, trlfluoronethoxy, _
trifluoronmethylthio, trifluoronethyl sul phinyl or
~trifluoronethyl sul phonyl groups, p%ile t he
substituents may be identical or |different, a
saturated or nono- (9§£§$Iyunsatur ted 4- to 1

0- menber ed azacycl/oa group, a15- to 10-nenbered
oxaza-, thi aza O R ol\ogl kyl group, a
6- to 10 9)%? di azafi cycl oal kyI

group, a =2 -4 pi- rhq;lﬂgyd?car bonyl or 4-al kyl -
- pi perazi nyl carbonyl, a 1 -alkyl- 4-pi perl ditHy! ani no
1- al kyl - 4- pi peri di nyI am nocar bonyl or 1-al kyl -
4- pi peri di nyl am nosul phonyl group, 6
wherein o

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

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

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

dialkylamino, N-(cycloalkyl)-alkylamino, dicycloatkylamino, hydroxy, alkyl,
cycloalkyl, amino-Ca.7-alkyl, alkylamino-Cs.7-alkyl, dialkylamino-Ca.7-alkyl,




whi | e the abovenenti oned nono- and bicyclic
heterocycles are bound via a nitrogen or carbon atom
a met hyl ene group in the abovenenti oned nono- and
bicyclic heterocycles may be replaced by a carbonyl

g_enﬁm})ipﬂmrs]mletrm, @uqllcarnomyi,e@lajﬂeﬁbrrenw alkgidarbmmytanaingd,

| ic heterocycles any net ene, gr ot

_ d?%’ESHIR}‘W@W”PON@WE?@réQEHTN@i@@@'H'”%r R@%FQEH‘P“%\Y’@m
t r 3 j , the

g@%‘:@'@ﬁ'&‘ﬁ?ﬁﬁﬁe Mtr?%%rob%“g%@ﬁ ’B‘?a@&%'&%‘éﬁﬂﬁ%@y‘c @?’sas wel |

adiglkhgamincebRydnyianpinpecyaballyylemirmmayihenydardino,

S PV BEE B eR LR dany i abcarb Bpying.o0 ™

3iﬁgﬂl{ir§6(|:d?96@>ﬂé'lh§l% hlkicPsinBuarBoRBBKYI, didkiamMdcarbonylalkyl,

yl am no, phenyl carbonyl, Eyrl di nyl car

bonyl ,
c anosarbenylamingalyh redkaxycasany quycarbonylalkyYor

al koxycar bony| al kyl , al koxycar bonyl, am nocar bonyl,
aFﬂ?ﬂ%ﬁ%ﬁ*‘rng%HPbonyl , al kyl sul phonyl, cycl oal kyl or

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

dPEILY, G0esneldenate die nitegen piociel bR, caiBemeiy,
i Ly _ it in the ring, whil
CRRYBrARLIRAR oY iR | N oco subods t ont <

each conprise 3 to 10 ring nmenbers and the
heteroal i cyclic noieties each conprise 4 to 10 ring

n@RBERl, BRANYiHe: Al PYAdaYlpgiezvhyt-nephis 2uiamhiied
P EEBERRS: ARG =SB B nicR chod BalT 0B a- o
oor irsdbsidutadiinghe losrbainkskeletah byxluorine, chlorine, bromine or

met hyl sul phonyl oxy, difl u met hyl, trifluorongethyl,
e SO B A A FiRRY SRR ek AT OmETy
am A0, j Te\VARF=Taa, , cyano,
o ERIn Ik AT i, BECqiRang, pRaRa)
agmgnopash Gutaiiok gminagakkoryjaminemetbylatyano, carboxy,

k m no) al kanoyl , a-(carboxy)al k I

BRI ool kPR R IR, alkanoy.,

t &i(Hi ki Mo, ol diblk iA | sul phi nyl or

At |aﬁg¢'éo"rre“"it:2éy"| i’ﬁ?‘ﬁﬁ%ﬁ@'? Z@?‘E}pg’%‘“% le the
soi{diailkylemine medyoya kyil,decarbaky Jatkadioyf, difeotomethoxy,
dt?i 88.%%&119}62%8 eorrl"or%te r{}Ithio, triffuoromethylsulphinyf or

| trifluoromethylsulphonyt groups, while the substituents may be identical or _

different,

a saturated or mono- or polyunsaturated 4- to 10-membered azacycloalkyl
group, a 5- to 10-membered oxaza-, thiaza, diaza- or triazacycloalkyl
group, a 6- to 10-membered azabicyclo- or diazabicycloalkyl group, a
1-alkyl-4-piperidinylcarbonyl or 4-alkyl-1-piperazinylcarbonyl, a 1-alkyi-
4-piperidinylamino, 1-alkyl—4-piperidinylaminocarbonyl or 1-alkyl-

4-piperidinylaminosulphonyl group,




R

'.aIKOﬁycar

a Cl-4-al kyl group , while an unbranched al kyl group
may. be substituted in the €o position by a phenyl,
pyridinyl, diazinyl, am no, alkylamno, dialkylam no,
1-pyrrolidinyl, I-piperidinyl, 4-nmethyl-1-piperazinyl,
4- norvdtiled theyabaverhentamedr mohoHatd dimpiiohbtegoouges ame
bonyl ., the cyanp or , am nocarbonyl group or
al so,0qupdyia gd\éﬁﬁ?ﬂ%’goécﬁﬁ'g??@é%'ﬁv atom a pair of free
el ectrons, or, if Y does not denote a nitrogen atom
also the fluorine atom or R4 and R5 together, if Y
denoteerethderengioop iatherabdenerticned mano7 andbigystied

cycl gal i phatic ri in,whi cgh one.or two hyl.ene |
o oup CHRGTCIES may e bR e 8 Koty P BhY R o1
and one or two additional nethylene groups may be

repl aced by carbonyl groups, while a hydrogen atom
boundn the abevementiomnedt G1onar aAd bigyghc hﬁéﬁ%ﬁhﬂ qhed

e TR s FELAFR Byl FbueR PyBHA o Sk

denotagord may Be gobstitatedby en€br Bvatlyrinedatotisl kyl ami no

group or also, if Y does not denote a nitrogen atom

the fluorine atomand R8 and R9, which nmay be

io? e 2“’@}51 Qéog%r[gglhtfiér%roe Eﬁono@ 3hh (@S@_ﬂ& BeterBAAI QIS8 wel i he

car boxy or al Koxycar bonyl "group,
vvln ikl ld,-alla%lubfﬁjeoidm@ftoammw andad-,alikla_,di-n -pibﬁraabwmnyl Qneap -
al kyl. and. al koxy 8 groups as | as the a roups
or co iSRG MRY{BRmBn AP RAGRHASIHER b %G el ATe 1

to 7 p@fdpon atons and may be straight-chain or

- branched, while each nethyl ene group nay be

substituted by up to 2 fluorine atons and each nethyl
Substituted b to 3, fluori t .

a1 Pk B LR o By aReli RSB @ Cipony,

the g iﬁdéiﬂﬂcﬁbﬂorgr,%ﬂ@oxyptma alRbAGYI NcdrBexpiilagr  gr oups

speci d, ‘unl eSs otherw se stated,” nay conprise 3 to
10 calexrcarbenglalkyhialkoxyeambonh ByirerarbemtAlkEgneo-

2 bov a6 kst SR B i BB S
addi siilogtadied byb# coElogkyidarbadlyl, lazheydIsdlkyibadnly

fluorine, chlorine or brom ne atons, by cgano or.

hy dr diazagy@eplkylsatponieorsenszaryclaatkylcampnybaiodsmntioaally

or d%—lfk&ﬁél%’sttitﬁﬁgi metbi protective groups nentioned in

the foregoing and subsefuent definitions are neant

the protective groups famliar from peptide chemstry,
while the alicyclic moieties contained in these substituents each
comprise 3 to 10 ring members and the heteroalicyclic moieties

each comprise 4 to 10 ring members and

the phenyl and pyridinyt groups containéd in the abovementioned
groups may in turn be mono-, di- or trisubstituted by fluorine,
chlorine, bromine or iodine atoms, by alkyl, alkoxy,
methylsulphonyloxy, difluoromethyl, trifluoromethyt, hydroxy,

- amino, acetylamino, aminocarbonyl, aminocarbonylamino,
aminocarbonylaminomethyl, cyano, carboxy, alkoxycarbonyl,

carboxyalkyl, alkoxycarbonylalkyl, alkanoyl, @-




particularly a phenyl al koxycarbonyl group with 1 to 3
carbon atons in the al koxy moiety optionally
substituted in the phenyl nucleus by a hal ogen atom
by a nitro or phenyl group or by one or two mnet hoxy
groups, (diakyexdanplatkanosl, ke@zaytoxyyalramoyydifluoromethoxy,
2-ni tro-benzyl oxycar bgnyl, 4-nitraq-benzyl oxycarbonyl,
4- met holflugERReinexy i ueneymethyithiy teiflgpromethyisulphinyl or
benzyl o I 5 - ] C

A oblor gﬁﬁ%@ég@gmyyﬁaﬁgﬁg@@&%%lé’ﬁ% QIH8R¥Nnts may be
4- bi pheiddnyitalagradiffiénemt,hy| - benzyl oxycar bonyl or

3, 5-di met hoxy- a, a- di net hyl - benzyl oxycar bonyl group, an

al koxycar bonyl group with a total of 1 to 5 carbon
atSReriched AByaldash atdmi ety, for exanple the

nmet hoxycar%o%ylc},@éet hoxycar bonyl , n-propoxycarbonyl,
i sopropoxycar bonyl, n-but oxycarbonyl,

O RO SRR e & P DB i B a8
2 e 6 bR dhdnyl! pRIdR) HBSKY) SAHRO kSR

uor enyl net hoxycar bon group or efornyl,” acetyl or .
t dicikyamivac 4 pyraljdimyh . 1-pipsediopkl 4embibyi-tepyperainyhe

pr.esent i.nvention conpri.ses the conmpounds of the
BSOS heARTE A5 Szar A o0 U v W X Re
and R3 are defined as nentioned in the first

enmbodi ment  herei nbefore and Rl denotes a nono-_or
dRomexycatbenys the oyanawiivinedatooay! giosipaor 9,z or

ndeBABe RO Blor, AR Oy 18 SSBR o “nitrogen

atom contain one or two carbonyl groups adjacent to a
nitrogen atom may be substituted at a carbon atom by
aophhyfoesel ¢rnaie a nifregematom, alsn Bigfiuoring-atemy jor

1, 3-thiazolyl, isoxazolyl, pyrazolyl or

1- met hyl pyrazolyl group and an ol efinic doubl e bond
oR*and f toggmea,kibvé ﬁ‘end)ﬂieertlael Cﬁl’tﬁﬁl}i atoat, eldnotees eg tcyel es
ma e sed to a phenyl, n thy yridi ne, diazine,
t ﬁ%%ﬂrea CygapirRiaticding 'Hd"'?i&ﬁJ PBedr i‘”&%@iﬁ)ﬁ'@ﬂﬁ rovihERY

r b8P MRESPBRahYNH- or -N(alkyl)- group and one or two additional

methylene groups may be replaced by carbonyl groups,

while a hydrogen atom bound to a nitrogen atom within the
abovementioned group R* may be replaced by a protecting group,

R® and R’, which may be identical or different, in each case denote a
hydrogen atom, a Cy.s-alkyl or dialkylamino group or also, if Y' does not
denote a nitrogen atom, the fluorine atom and

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

atom or a Cys-alkyl, carboxy or Cs.3-alkoxycarbonyl group,

- while, uniess otherwise stated, all the abovementioned alkyl and alkoxy
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substituted at the nitrogen atom by a nmethyl group

whil e the phenyl, pyridinyls, diazinyl, thienyl,

pyrrolyl, 1, 3- thlazolyl i soxazol yl, pyrazolyl or

1- net hyl pyrazol yl groups contained in RL as well as
grédps dewezlhas thy alkgbgroapd pdésmtmmimﬂmbthet gmmmslpesifibd

t he rhpn skel et on y addition I - or
Comﬂr@ﬁﬂat?ib?oﬁ@r 8 2NEJorY ﬂ@ sirg ?\&P}/‘ﬁ@ Of[E‘)f , fhile

bﬁ%é{ﬁ h M o' t d each
e oo sy B i Tugrine atoms and eac
methyydramp may m allstituted diyrug toa& ﬁugmrmra’mms acetyl,

cyano, difluoromethoxy or trifluoromethoxy groups,

whil e the substituents nmay be identical or different,
all e hﬁo&@ﬁeW@%]bé’lRﬂ%r@hﬁy hs WeluRsthercyctanal kidups

groups contained in the ~abovenenti oned groups, unless
presené wWithisethetatheigrovps speeified tunlgsscetheomse staled, may nay

* cofffyS 368 ol BRERE T e mBn BT By YEﬁngSEh

sulbatitimed @rlgym PHMolge aimRsti tuted by up to 3 fluorine
at ons, t he abovenenti oned aromati ¢ and

het eroaromatic groups nmay additionally be nono-, di-

all g{eoﬁééxgéﬁ%ryi&@y‘ég%%%tuﬁ grﬁe@é‘maF&}hQﬁé gfoyds ﬁ@éfﬁ&&\ﬁonally

roxy groups
besmhm icn-metnsuhm&utba bycfmhneabh[onnei bf beymint.atéme by dyano
odi rent of resent invention conprises the
or B 2530 geRURsTan @e ﬁ!&éb@%@@am efl@ aE%( differgieng

U V, W X, R2 and R3 are defined as mentloned in
the first enbodi nent and Rl denotes a nonounsat ur at ed
by the protactiverdgreupsimdindienedin thei famoﬁm and syb$eqyengr oup,
d]él\htl e the aboyv tﬁrrentlo ed heteroc s are |inked .v'aa
SN GER 'Q?%’r’ﬁ eé’&ﬂ*@& YPH‘”O&’&SS% ﬁa" CoLBER ea '5
parictizfigen atom and may addi tionally be substituted at a
carboh atom by a ‘phenyl group, and while an olefinic
doubl e bond of one of the abovenenti oned unsaturated

2 rlhARREKEFPOAR ot Wil ReTsRu s b eSS ol

opliohaf} seBstiatdd iaghd pheayifiirkslis by a halogen atom, by a nitro or
phenyl group or by one or two methoxy groups, '

for example the benzyloxycarbonyl, 2-nitro-benzyloxycarbonyl,
4-nitro-benzyloxycarbonyl, 4-methoxy-benzyloxycarbonyl, 2-chloro-
benzyloxycarbonyl, 3-chloro-benzyloxycarbonyl, 4-chloro-
benzyloxycarbonyl, 4-biphenylyl-a,a-dimethyl-benzyloxycarbonyl or
3,5-dimethoxy—a,a—dimethyl-benzyloxycarbonyf group,

- an alkoxycarbonyl group with a total of 1 to 5 carbon atoms in the alkyl

moiety,

for example the methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl,

 isopropoxycarbonyl, n-butoxycarbonyl, 1-methylpropoxycarbonyl,




heterocycl es in the carbon skel eton may additionally
be nono-, di- or trisubsti¢uted by fluorine,
chl orine, brom ne or iodine atons, by nethyl,
met hoxy, nitro, difluoromethyl, trifluoronethyl,
hy2ietlyylproporg-cartsdniyy batarfisutyldxatdeisbayhignoup,
acetyl am no, acetyl, cyano, difluoronethoxy or
trifluoromethoxy groups, while the substituents may be
' | i L -
o APy, 222 HeMron Ty AR om0 9
flupinéryhinethaxychrbomyhgroapamn or by a nethyl or met hoxy
‘group, while, unless otherwi se stated, all the
abovenentioned al kyl groups as well as the alkyl
the FErAR, ﬁeqﬂetmtnﬂudrbaébtgmoebher groups conprise 1 to 7
carbon atons and e straight-chain or branched
and the abovenentloned aromati c and heteroaromatic

A SR FBbafilentsy i bisteAEVERfon Ponthen g pompargieo”

thembbye geasfal erital (19 Whergioups and the substituents
may be identical or different. A fourth enbodi nent of

t he present |nvent|on conpri ses the conpounds of the
I L),
quqy%gar‘e ? 1 RY a@efﬁeeﬁta}s‘éﬁgbﬁbﬁbﬁ tHFF}/st b dSimBht
> hepathbeioneahd and R1 denotes a
. 4-(2-0x0-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-yi ) - pi
S peridin-1- yl,
Risdrexaiods, ?ﬂg%ﬂ{ﬁ%’[@r‘é‘r&% Rz Phidinbereh ! B8h diBzd of
thia;zShetemdyatucgraum triazol-1-yl)-piperidin-1-yl,
4- (2-o0xo0-1, 2-di hydro-i m dazo[ 4, 5-
c]qui nolin-3-yl)-piperidin-1-yl,
31l§/ &?%%pl pérﬁ%'oﬁﬁﬁﬁfﬁygné@hé@r@éwé’s 4redinked viE 8icBrbon or
4n(tBJQ§3>ﬂcﬁtQM di hydr o- 2H-t hi eno[ 3, 2-d] pyri m di n- 3-yl ) -
pi-peridin-1-yl,
4- (5-o0xo0-4,5,7, 8-tetrahydro-2-thia-4, 6-di aza- azul en- 6-
ylcbntam pRaé oflitwo Eadonyl groups adLacent toa nstrogen atom,
4-(2-o0xo0-1,2,4,5-tetrahydro-thi eno[ 3, 2 - 3d|azep|n
-3-yl)- pi perldln 1-yl,

4. n%%’ %Quﬂstﬂ@teﬂ da'? t%ﬁ@%ﬂﬁﬂbﬁ/rﬁ Syt irRlnyt dagdh@zepi

) . Athiény xpyrioldl; diJS‘-\thzmlﬂHsbkamM[ Ryrazoty/oorr 1-meathylp@ragbiy p
- : nEerldln- 1-yl group, 12 while the abovenentioned
bi cyclic heterocycles in the carbon
skel eton may additionally be nonosubstituted by a
met hoxy group, while the abovenentioned aromatic and
han elemiodabble b@ndlqi@nbyofﬂthej abovementidrieal ursatunated

b h -
BRSSP etE o nesi iR R IR, (e ne
StV OHB0IDIIABYinB®r t6l 8Nt Heflin@n-SidneSir éptionalty

substituted at the nitrogen atom by a methyl group,

while the phenyl, pyridinyl, diazinyl, thienyl, pyrrolyl, 1,3-thiazoiyi,
isoxazolyl, pyrazolyl or 1-methylpyrazolyl groups contained in R' as
well as the benzo-, pyrido- and diazino-fused heterocycles in the
carbon skeleton may additionally be mono-, di- or trisubstituted by




A fifth enbodi rent of the present invention conprises
t he conpounds of the abovaogeneral fornula (1),
wherein A, U V, W X and Rl are defined as nentioned
in the first enbodi nrent and R2 denotes the hydrogen

at 0mﬂQbrlﬁe,pd.‘tﬁcﬁm’lE‘T‘b‘i'dimlnegﬁmu@tn@fat@n%ﬁamykﬁlkogy onifro,
' may be substituted in the o posit)an
0, Hialkyl-

phenﬁlflqumﬁmywnﬂuqt9metw hyglixie aninRyalkyia

di al kgl y ocar bonyl ,

am nocar o%%t%?nﬁﬁi&%gt a'"l[ e Smw@%thc’%'f]d. nyl ,

1- pi prftucatomethoxg- grou;pxhommieythe substltuents may be identical or

[ bi séﬁéﬂ_hﬁdr oxyet hyl )] am no group while the

abov bned heterocyclic groups and phenyl groups
additionally be nono-, di- or trisubstituted in

the carbon skeleton by fl uorine, chlorine, br om ne or
whilsdiheabavementionedret kyy Qrommye alkyi grqumsmmtameq in the

atpiemethRST b, (E5S Sariiie Fatenednlin b iR oo,

at@rh%'éh@ﬁﬂﬁ?b@@fé(nchédérfddﬂ?é%d“ While ea@hethlichedlrbiip may
Cla- al kyl am no- Cl. 3-

begsubystiuited Ry il W%ﬂﬁmmoms@mac@? ey arup may be

. suggﬁl@t es&?%??ty 8@@%3 ?’ﬁrgﬁt%'f@; ?:rl gl 1;}‘ E;/Ienzgr 053 whi | e

the Cl.3-alkyl group may be linked to an al kyl group
present in R2 or a phenyl or pyridyl ring present in
th@@baveﬂeweonﬂdt ar@g@tlcar@rnqt@mmmﬁtlc gwsaney aeﬁlﬁenally be

moRE TRy fiebshibicl P ARGHRE chidpe BbrdifaBith oy cyano

her "W osed mtrogen atom note

or gwdmptycg‘romg;mwam@the $ubstitdentfRmayt ey idienti¢alR( ReFarent. CR6 R;
(CRBR9)r -CR6R7 Y' denotes the carbon atomor, if RS
denotes a pair of free electrons, it nmay also denote

A i@ dhbsdqigRnt af l@n@iPrGSé’rﬂqntientioﬁ C\Smpq%%%ttﬁé cgﬁ‘@oﬁﬁpg @fthe

atom represent the numbers O or 1 or
aboeegeoeral ymila (lpgydrerainom r epr esent the nunbers 1 or
2, ,

A, U, V., W, X, R?and R® are defined as mentioned in the first embodiment

and

R' denotes a monounsaturated 5- to 7-membered diaza or triaza heterocyclic
group,

while the 'abovementioned heterocyc!es_are linked via a nitrogen atom,
contain a carbonyl group edjacent to a nitrogen atom and

may additionally be substituted at a carbon atom by a phenyl group,
and while an olefinic double bond of one of the abovementioned

unsaturated heterocycles may be fused to a phenyl, thienyl or quinoline
ring, ' '




N

R4 denotes the hydrogen atom a hydroxy, am no,

al kyl am no, C3-6-cyclo- al kyl am no,

N- (C3. 6-cycl oal kyl ) -al kyl am no or dial kyl am no, an
al kyl, trifluoromethyl, C3.6-cycloalkyl,

di al kyl am no- C2--a|ky| carboxyalkyl

al kox ar bonyl al aI k sul

21 ky MEGE e e Sps coadkih . e WsHs benaeyssf no
grou Mgil
denOPSE&?%VS'%%'F?t*a%‘?f%m"é"?aﬁ‘"%n# AR RS Bl r
phenirisubptiigitsd bycﬁlumrm k)JnlqnnpybrctnmngloradeUe atomy, bygmetinyl,
each_of, whi ¢

ot ortaaSih Filrd AoRSatig t”@iptfgme 1 2hy %), 'Shsino,
trif bgk?raﬂﬁiﬁb hyibkgIEAIAY, aceméhwrho %fcefwtd}%b amgaﬁ)maho

saturated or nono- or pol %unsaturat nmber e
24

azacQeirflapramethaxy geaups, white theysubsiiugrds @@aw&amnt:cal or

azaoieers bR RERT RPN bR fushodrmbos e 'S

4- pi fadrird, ehlorimeny tbémine atom or by a methyl or methoxy group,
1- al kyl - 4- pi peri di nyl am nosul phonyl group, while the

abovenenti oned nono- and bicyclic heterocycles are

whﬁ?%rrﬂeé.’é trRniisk/<sien i trféaéM/ég?% :Gheﬁdﬁﬁﬁ}’é@%ocyc Bitls

ovenentloned nmono- an I CyC

thmﬁu(ybgrcm:pl presehtlwithin dw@tolagggcmpssadmmmﬁew t@7 @afbon n
t he above nti on nmno- . an | cllC eterocycl e any
atafEs A8 B1AY 1o SIFORBERa Ok BHARENBE AN 16 aboyereniens

ardiesn e MM atic ABITRSy BRIGRIRSH BYAShavioge o

_tvvo_f uori ne atons e "abovenent oned nono- an
trlelbetﬁdtectbmﬁw@rrtﬁ;yblwmermprmlnesalbms oninyecyanp anteydooxy

two Cl1..3- al . qr S erei.n _each et hyl ene ro
orcpf i B ubtliu Bl oy BE e B SLdrRRr L oms and each
net hyl group may be substituted by up to 3 fluorine

atoms, and/or by a C3-6-cycloal kyl -Cl1_3-al kyl, benzyl,
A f@qrih embmﬂbgmt ofde prEsent iiveplipn campnises thegorpounds of

b I
thebenzyl &E%ﬁé%@f/?%”%p%@igggay|02|yky|, car boxy or

car boxyal kyI group, R5 denotes a hydrogen atom a

kyl, al koxycar bonyl group Y' denotes a.
A, ﬁVr w@e& Fi’ataﬂﬁ ?”%ﬁ?f"?ﬁ%@ﬁ ﬂ"@rﬁ@?@e@%m&f rgt embgdiment

ang! ectrons, or

R' denotes a 4-(2-oxo-1,2,4 ,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-
yl, 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)- plperldm -1-yl, 4-(5-0x0-3-phenyl-
4,5-dihydro-1,2,4- triazol-1- -yl)-piperidin-1-yi, 4- (2-oxo-‘l 2-dihydro-imidazo[4,5-
clquinolin-3-yl)-piperidin-1-yl, 4-(2-oxo-1,2-dihydro-4H-thieno[3,4-d]}pyrimidin-
3-yl)-piperidin-1-yl, 4-(2-oxo-1,4-dihydro-2H-thieno|3,2-d]pyrimidin-3-yl)-
piperidin-1-yl, 4-(5-0x0-4,5,7,8-tetrahydro-2-thia—4,6—diaza-azu!en-6-yl)-
piperidin-1-yl, 4-(2-ox0-1 ,2,4',5-tetrahydro-thieno[3,2-d]-1 3-diazepin-3-yl)-
piperidin-1-yl, 4-(2-ox0-1,2,4,5-tetrahydro-thieno[2,3-d]-1,3-diazepin-3-yl)-
piperidin-1-yl or 4-(2-ox0-1,4- dzhydro-ZH-thleno[Z 3-d]pyrimidin-3-yl)- plpendln-
1-yl group,




R4 and R5 together, if Y denotes the carbon atom
represent a 5- to 6- nenbedzd cycloaliphatic ring in
whi ch one or two nethyl ene groups nmay be replaced by
a -NH or -N(nethyl) group and one or two further
rrmﬁﬂgltheabgwmpatmmd rblenoeah@bmcbg/hewmids ig tloel parbon
y be entic or different, in

eakff?g%@a V@ﬂényﬁa %5 !@Fﬁfﬁbyar@qh@xwmp,or

-(C1-3-al kyl )-am no group and R8 and R9, which may
be identical or different, in each case denote a

whiledhe gbnvementimechar@ma}ic&m@metemrbmay'c groups by fluorine,
unl ess oth

|, K b
chiging i of GV BRI by B8 op A oS Urss D e Blienafy b
marfte dr! df\this s RRsd @rna&ﬁ@tsuwsﬁtneﬁtstrhﬁy gb W@éntﬂ:bpb’rpéiﬁerent

corrprlse 1 to 7 carbon atons and

strai ght-chain or branched and the aboverrent| oned

A FFBbOGirfEH, & bRRRBPUbTuct SRBrERY 1RO bt B

abbve genershifcrmul® (1), Whargiano or hydroxy groups and the
substituents may be identical or different. A sixth

enbodi nent of the present invention conprises t he
=y r
A SRR 2% plPel PR ded AUH SRy enbodiigh Py
first enmbodi mrent and R2 denotes a phenyl nmet hyl group
—20f a al k rou vvhich may be substituted in the
R &r?nﬁt?glzth JWdH%/Qe&‘ @F’? ani no, al kyl am no or
di al kyl am no group, V\,hl | e the abovenentioned phenyl

group may be substituted by an am no- Cl.-al kyl,
~a p@]an@trmtkyll group oFf @]Cz?:;adalkyll group which may be substltuted in the ©

| k | k R3 d
postiat Ry Rt BRI, THORYs SEN G IO, s,
ca@ggg,yggx%g%ﬁmearmhbﬁm‘ény@gm&%rw&hﬁ&nrdb$$ca&%m;no,
1-pyrelidioyiny Heipendingt Ayrherphalimyl Fbtse(-hygroxgetByileniaa grup

3-yl or 2-am no-
4,5,7,8-tetrahydro-thiazol o[ 4, 5-d] azepi n-6-yl - group
%hi@tt@%cﬁ%nﬁé’(ﬁ@n%%e‘ﬁérbb ét’%egrsnﬁé Qﬁﬁghﬁ&%ﬁﬁs Agm

denote a group of general 16 ornul a
additionally be mono-, di- or trisubstituted in the carbon skeleton by
fluorine, chlor_f_ne, bromine or iodine atoms, by methyl, alkoxy,

- difluoromethyl, trifluoromethyl, hydroxy, amino, Ci.z-alkylamino, di-
(C13-alkyl)-amino, acetylamino, aminocarbonyl, cyano, difluoromethoxy,

 trifluoromethoxy, amino-Cy.s-alkyl, Cy.s-alkylamino-C.s-alkyl or
di-(C+3-alkyl)-amino-C4.z-alkyl groups and the substituents may-be

- identical or different,
R® denotes the hydrogen atom or a C-s-alkyl group,
~ while the Cs-alky! group may be linked to an alkyl group present in R?

or a phenyl or pyridyl ring present in R? and the nitrogen atom to which
- they are bound, forming a 5- to 7-membered ring, or




CR6R, (C)r N'C R6R7 (I1) wherein Y' denotes the
- carbon atomor, if R5 denotigs a pair of free
el ectrons, it may also denote the nitrogen atom ¢
and r, if Y denotes the carbon atom represent the
nunbers O or 1 or qandr, if Y denotes the nitrogen
tom .represent the nunbers 1 or R4 denotes the
R B3 ieaitemyi s engesecakpgen stomyienaig B g gpoenera
jigh may be substituted in each case by a fluorine,
chl'orine or bromne atom by a
trifluoronethylcarbonyl, nethyl or nethoxy group, a
hydroxy, carboxy, nethyl, trifluorqnethyl, n-propyl,
phenyl, .p-tolyl, p-trifluoromethycarbonyl-phenyl,
p- ( 3- di met hyl am nopr opyl ) - phenyl, | ami no, benzyl,
tert-butylamno, d(@Biiy), am no, dlethylan1no
di et hyl ami ngnet hyl/, 2\d|neth¥ngLqﬂethyl
2-di et hyl a noet |, 5-CiaRaope yIT\thhoxycarbonyl,
net hoxyca St DICR,Rygr hydr0- azepi AR'1-yi
4- et hyl - perhdeo 1, 4- dlazéﬂﬂﬁyl yl,
1- net hyl - 1- pi peri di nyl -4-yl, 4- plpera2|n I(Q
~ 4-acetyl -pi perazin-1-yl,
4-cycl opropyl met hyl - pi perazin-1-yl, pyrrolidin-1-yl,
S whereibhy| - pi perazi n-1-yl, 4- |sopropyl pi perazi n-1-yl,
TN plperldln- 1-yl, plperldin 4-yl, -nmorpholin-4-yl,
im} S 4-di fl uoro- 1- plperldln 1-yl, 1- met hyl -
1 Yémnbteaftth{aBbéh atonoot, iBRY Henstes a pair of free electrons, it
4- met hyl - pi perazin-1-yl, 4-ethyl piperazin 17 1-yl,
1Mt %’?P i@ﬂs@r e mtrqgegn atom,
4- car boxynet hyl - pi perazi n-1-yl,
1- car boxynet hyl - pi peri di n-4-yl,
A ghmmzyy lifox'ydsndbes {He- garpen atm; tepyésent the numbers O or 1 or
1- et hoxycar bonyl net hyl - pi peri di n-4-yl, azetidin-1-yl,
5- met hyl -2, 5-di aza- bi cycl o[ 2. 2. 1] hept - 2-yI,
Loey i RSHoed m&niﬁbgeﬁaﬁﬁfﬁ Zr)ébre%e?i? fzhimbers or 2,
4- dlnethylan1nonethyl- - phenyl
2,2,2-trifluoroethyl - plpera2|n 1-yl,

ST etk thE S Reqahl A8, & Adiol. amine; alkyleming Cagrpyrlo-
”ﬁk'?hdnsihbp qmﬂa@ﬁﬂzlﬁéIklyf)kamejlémtrﬁjbrpcﬂ@mylanﬁihﬁ&émﬁik?m no,

cycl opentyl)-meth
1tr lugraspethyb Gasoiyel i dialkyl2mjno-Ca-realieyl, carboxyalkyl,

) RO e A Nivo o

N-(alkylsulphonyt)-alkylamino group,

fo

or, if Y! does not denote the nitrogen atom, it denotes the carboxy or
dialkylaminomethyl group,

a phenyl, phenyl-C1s-alkyl, pyridinyl or diazinyl group each of which may
be substituted by a fluorine, chlorine or bromine atom or by a

trifluoromethylcarbonyl, methyl or methoxy group,

a saturated or mono- or polyunsaturated 4- to 7-membered azacycloalkyl




i m dazol -1-yl, 4-nmethyl-imdazol-1-yl, 4-thiazol-2-yi,
2, 4-di net hyl -i m dazol - 1-ylt4 4-im dazol-1 -yl,
1,2,4-triazol-1-yl, 1l-aza-bicyclo[2.2.2]oct-3-yl,

1- net hyl - pi peridin-4-yl - et hyl sul phonyl, 1

ngmr:]m 74 togl?—-mel,mberﬁd Ioxaza\-, diaza or tria.T_acycloalkyl group, a 7- to
4- et hoxycar bony t - pi perazin-1-yl, '
1%@%}%%%4 a@%ﬁ@ sémaaa eycloplkyl roup, a 1-alkyl-

A4S BEARHVISN RykIBLEKb A \nds

PSS o SRR S ah PR nchofv roup

4- met hyl sul phonyl - pi perazi n-1-yl, 2-carboxy-4-nethyl -

b ool i e e Re bRt it e
Z: <(9t2 Bgﬁr)zl@@Fab@ﬂm‘cgénrﬁ?%%orpéﬁéﬁf,azi n-1-yl or

. -trifluoroethyl)-piperazin-1-yl- group, RS
denotes a hydrogen atom a nethyl group or, if Y

£ recndne By Rk RG] ofepvendribadi aRoNsT AN ofuflt s
t he hetebssychisaiay Berepricad byBédbnyi or sulphonyl group,

pi peridi n-4-ylidene, cyclohéxylidene or
i m dazolidin-2,4-dion-5-ylidene group, R6 and R7 in

each; : ' l.am no
or oun BEGHEEERIeR iGN thaRs et RV G TRUBK AT, 00
at ommethyeniegrayipatot direbiy boamd any Initeygenp oxyder €x sulphur
unl ess ot herw slg)é;s_t ated, all the abovenentioned al kyl

gr ouBOTHIAYAE substivded Ry aeg twefhipsse #@®Ent wi t hi n

‘the other groups conprise | to 7 carbon atons and may
‘be straight-chain or branched and the abovenenti oned

ar ontvei abcvethendibred anonet ard bicyditshetesocydidistrnaybel y be
nono- - trisybstituted by fluorine, chlorine or
or onsstietby asp SR srakyariugs Whesipsaananethilene
s Ubs%ﬂohbf?ﬁéﬁb%ﬁb@lﬁutééﬁw N ZQIﬁﬁxoﬁhé %Edrﬁ@bnd‘@é‘chﬁggl’ﬁyl

al | the enbodi nents nent’l oned above those conpou

wher @oHP(M3Y be subslitatedaby R jayddluatinenatems,yantdiomi no or

.phenyl sul phonylim no "group, X denotes an oxygen atom

an imno or nethylene group, U denotes an unbranched

Cl - thyad KyslsroyclbatkydOs g lkyl HerZ3), 4 aldiaydyl adiqar -alkyl)-
wheréi n each met hyl ene gyr ouprﬁgffay e subs%itﬁ(t éd byy)up

t o ZarhinoarriGe,-alkylontphany, bhanmitdyyicadrooyh may be
substituted by up to 3 fluorine atons,
benzyloxycarbonyl, alkoxycarbonylalkyl, carboxy or carboxyalkyl

group,
R® denotes a hydrogen atom, a Cy_;-alkyl or alkoxycarbonyl group or,

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

R* and R® together, if Y' denotes the carbon atom, represent a 5- to 6-
membered cycloaliphatic ring in which one or two methylene groups may
be replaced by a —NH or —-N{methyl) group and one or two further
methylene groups may be replaced by carbonyl groups,




S

V denotes an am no or hydroxy group and Wdenotes a
hydr ogen, chlorine or bromise atomor a
trifluoromethyl group, are of exceptional inportance,
t hose conpounds wherein (ii) A denotes an oxygen atom
X rfeaed 83, mcnwarﬁe demlicaPor different, oh cdeh luke deneteuip,
U denotes a neth et hyl, C24- alkenyl or C24-al kynyl
griyEogateaismor @IQ; arﬁ.ﬂmwéfh&g:ralhps!)mn@@rmawt ut ed
by up to 2 fluorine atons and the nmethyl group may be
substituted by up to 3 fluorine atons, 19 V denotes an
arle’rmmbRg hykilgbxyaygbe ierdiog deﬁmPFSn aably dﬁsiq eenote a
chlori ne or brom atr ugr onet hy roup
th-y dEpogiLA M ar @ Gyp- %@ﬁ Bngr wﬁ)‘@ﬁi‘)&ﬁ%ﬁf Qﬁbﬂ' PHBse
conmpounds wherein (iii) A denotes an oxygen atom X
denot es an oxygen atom an imno or nethyl ene group,

‘wihtifed entese otherwise staded) alltthg hbovempentiaiddialkgegrbyps gs augll,as

tng SRR EReErhs B (B Glieriardhigh Bobtse 116 7 Cdibof

| atbh‘s@n‘d%ﬁ%b@r‘a@ﬁ%@m ordhr@nhedBRY tRREbbFHhRtiohed

out standi ng i nportance. A seventh enbodi nent of the
arpmege andi peramaioaieups esay additomiylrelsiood-, diter

RN eEs B loring: GHahe emRERE sy £ RY 980s Br B
gro@aes HRNSIHSIEhtS heiP béiehiitdl @r elifferehthy| ene group, U
denot.es an unbranched C, _6-al kyl, C2-6-al kenyl or

C2.6-al kynyl group wherein each nmethyl ene group may

e L R R

abave wened) fomuda @if,egha@eiram no or hydroxy group, W
denotes a hydrogen, chlorine or bromne atomor a

trifluoronethyl group,
A, U, V, W, X and R' are defined as mentioned in the first embodiment and

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

group,

while the abovementioned phenyl group may be substituted by an amino-
Cya-alkyl, Cy3-alkylamino-C1.aalkyl or di-(C13-alkyl)-amino-C;. 3-alkyl

group, or

.R_"*’ denotes the'hydrogen atom or a Cy.3-alkyl group,

' R?and R® together with the nitrogen atom to which they are bound denote a

7-dimethylaminomethyl-1,2,4,5-tetrahydro-3-benzazepin-3-yl or 2-amino-
4,5,7,8-tetrahydro-thiazolo[4,5-d]azepin-6-yl- group or

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




R denotes a nonounsaturated 5- to 7-nmenbered diaza or

triaza heterocyclic groupiswhile the abovenenti oned

het erocycl es are linked via a nitrogen atom contain:

a carbonyl group adjacent to a nitrogen atom may
formsldat i onal |y be substituted at a carbon atom by a

phenyl group and an ol efinic double bond of one of

t he abovenenti oned unsat urated heterocycles may be

fused to a phenyl, thienyl or quipeline ring, while

t he phenyl groups contalned in R'‘as well as

benzo- fused- heter in the arbon skel et on may
additionally be - or tri substltuted by
fluorine, | ori ¥ ne atoms, by

met hyl , hoxy 7r| orre\hyl Ls

trifluor ,h¢@&g£§) Eg alky m no,
dlalkylan1no etylan1no yl, cyano, {

di fl uor onet hoxy or trlfluoronethoxy groups, while the
substituents may be identical or different, but are
Wrl?!%%erably unsubstituted or are nnnosubstituted by a

rine, chlorine or brom ne atomor by a methyl or
nmet hoxy group, R2 denotes the hydrogen atomor a
-phenyl net h group or a C2 7-al kyl group which may be
sMbé‘?P@iﬂSé%G |Cﬁrttqmeatwn @foéﬁﬁfﬁ @RNAI9S a NreafyiTee gpetrensayt |

i Qa0 aBAbAGe RlildeAiBg, i al kyl am no,

xycar onyI Xy, afm nocar bonyl ,

an1nocarbony|an1no acetylan1no 1- pyrrolidinyl

1- pi perj di,nyl, 4- nnrphol|n

[ Bi8d(rplf ﬁfydive@% Hy8 59 %omgmﬁgsemhwurr@%@ or1or
abovenenti oned heterocycllc groups and phenyl groups
may additionally be nono-, di- or trisubstituted in

t andar i50H deketext thre bifrogéh atornprepresend therumbes oe2or
i odi ne atons, by nethyl, al koxy, difluoronethyl,
triquoronEthyI hydroxy, am no, C1.3-alkylanino, di -

(ﬁidénéﬂe;k,xhéhwdg@n A&t yl ani no, ami nocarbonyl, cyano,
di f | uor omet hoxy, = trifl uoronet hoxy, anmi no-Cl.3-al kyl,

Cl- 3-al kyl am no- C1. 3-al kyl or

sgﬂ Béfg&}"ug%‘b}y 9&9%“9 Eﬁéﬁ"ﬁ W@ééﬂ/ Y b “ﬁ@@ﬁﬁeé iheach case

denatiiesrihd ecHiyiiieogeropfineaim,aoyd tifRrémbttgicmionyihi | e
the Cl1 _3-al kyl group nmay be I'inked to an al kyl group

pPEtwhBr Methdxygdroul, phenyl or pyridyl ring present in
R2 and the nitrogen atomto which they

a hydroxy, carboxy, methyl, trifluoromethyl, n-propyl, phenyl, p-tolyl,
p-trifluoromethylcarbonyl-phenyl, p-(3-dimethylaminopropyl)-phenyl,
amino, benzyl, ten‘-butyiémino, dimethylamino, diethylamino,
diethylaminomethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, 5-
aminopentyl, methoxycarbonyl, methoxycarbonylmethyl, perhydro-azepin-
- 1-yl, 4-methyl-perhydro-1,4-diazepin-1-yl, 1-methyl-1-piperidinyl-4-yl, 4-
piperazin-1-yl, 4-acetyl-pi pei"azin-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-1-piperidin-1-yl, 1-methyi-
1-aza-bicyclo[3.2.1]oct-4-yi or 4-methyl-piperazin-1-yl, 4-ethylpiperazin-




are bound, formng a 5- to 7-nmenbered ring, or R2 and
R3 together with the encl osed nitrogen atom denote a
group of general formula (CRROCRsR7 (CRaR9)r N - CR6R7
wherein Y1 denotes the carbon atomor, if R5 denotes a
pdi-yl, tb#rnémgiepipb&@ihmﬂls4-datrboxmyethylsmpdmzm-$-yﬂ,he

dr, if Yl X b
o EBER RPN 1. i b oy RNy DIpE S Aot o
t heetﬂbk{/&ﬁ*@éh %m I ?ﬁé’rﬁfﬁ?ﬂlglt&%tlaih@?f 95 llnenyl 2,5-8taz5¢

denot es’ t he dro e atom r oxy,
albkgyickni? ﬁo‘l]hm-ﬁybﬂdienzy&plpjehdmwl 4- benzyi plperazm 1-vl,

AT AL APl
difanieiH et Prp@'nlﬂbﬁ- & ¥ ﬁl&iﬁfﬁhkwlmethyl 1-methyl-piperidin-
alkoxycarbon I"al kyl alkylsu phonyl

alRytasuing hios yisulphonylamino( Al-rogthylautphanyl-)\- meltiwlamnﬁ:o

FA T S AR A S
m?@ﬂWdroﬁ*@Bﬁ(ézn@%sﬁ &) dfthexyPYI-b Wl'da%lgﬁlrh.azw Mmdth@UP

¥ substituted i'n each case 1'uor ne,
c hnigiezale? -y, %@MW@E@%TW 4gthiazol-2-yl, 2, 4 -dimethyl-imidazol-

Ao AR T 32Tk e B A2 R Ble e

az aﬂEMprip@MHm-Q-S/Pn"i@thﬂs@?hérm 7‘rfmaﬁi@fa&@ri4% aza-,
di aza- or triazacycl oal k group, 7- to 9- menber ed

: aﬂaﬁih@wadaorwimaihaka@ﬁmmﬂaylk%etrgwg@rboay&m@emsun 4-yl,

B e R T I
apzpeedmwmemeﬂWMpmupiwaimq ﬁeiz@‘amqﬂrwah -

n or carbon atom net hyl ene oup

Sgwmﬁézvléﬁaﬁeﬁ%%h%%mw LleaTar Ly BrahoRiagh
(et aB oy - AnoRIAR I ALl RBRRY B O 11

mé+(By2, %tre‘lt@rmﬁ;lbylb}@ipeﬂazme‘lt-ylygtxmmd to a nitrogen,

oxygen or sul phur atom may be substituted by one or
two fluorine atons,

R® denotes a hydrogen atom a methyl! group or, if Y' denotes a nttrogen

atom, it may aiso denote a pair of free electrons, or
R* and R® together, if Y' denotes the carbon atom, denote a 1-methyl-
piperidin-4-ylidene, cyclohexylidene or imidazolidin-2,4-dion-5-ylidene

group,

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, a carboxy or
ethoxycarbonyl group,

while, unless otherwise stated, all the abovementioned alkyl groups as well as




J

t he abovenenti oned nono- and bicyclic heterocycles may
be substituted by one or tsw Cl-3-al kyl groups,
wherei n each nethylene group nay be substituted by up
to 2 fluorine atons and each nmethyl group nmay be
the syl igrmu;mjpzbsenmttm&hé btm"ign@mt corBprigentito 7 ommlyorbe
substltutedb 6-cycl oal kyl -Cl _3-al kyl, benzyl,
atorgs @pdnay Rg g’?lght'&ha'@cﬂf bsanmﬁo) amﬁwmvemerﬁloned

arGingl Bh PeR b arontic ipufl FRARIRARIY e mong:, o or
, trimmsbtn»tgthbwlmgme),mlom oiroiérise atdmys) hygsmnatarmydeoxy

B R A

el ectrons, or R4 and R5 together, if Y1l denotes the
carbon atom denote a 5- to 6- nenbered cycloaliphatic
while iy allifes embodimaenis newtionedraboyadheseopspaands weerein
replaced by a -NH or -N(nethyl) group and one or two
further nethyl ene groups nay be replaced by one or
(i) t WO ACHSTRAEY bn @XQYES atdr, RAB¢ardmindbrdhaiBlsushdrii@mines al
or different, in each case denote the hydrogen at om
gréiP-a Cl. 3- aIkyI or di-(Cl.3-alkyl)-am no group and R8
and R9, which may be identical or different, in each
case denote the hydrogen atomor a Cl.3-al kyl,
car Kaenotes & oxpddroaioed rdroimiho or dylé\vﬁé geoupynl ess
. otherw se stated, the abovenentioned al kyl groups or
t he al kyl groups contained in the abovenenti oned

o7 o &) Db s R E BT BRI By v
andwhéssire eaah amdhyieng gmmsmag;bea&iﬂhstlimtabywptie rilvine
bst | d fl '

or RO SIS MBI GEaN Y P GLBR gD aRd upsine
subgibhisuents may be identical or different. An eighth

enbodi meént of the present invention conprises the
conpounds of the above general fornula (1), wherein A

i BB ER LAY SF Fhot s 2 mot nyt s
et hyI C2. 4- al kenyl or C2.4-al kynyl group wherein the

Iene group may be substituted by up to 2 fluorine
at o\f\gd%{mg% AAYREQGAR, chlorine or bromine atom or a trifluoromethyl

group,
are of exceptional importénce,
: those bompouhds wherein
(ii) A denotes an oxygen atom,
X denotes an oxygen atom, an imino or methylene group,
U denotes a methyl, ethyl, Co4-alkenyl or Co4-alkynyl group wherein

the methylene group may be substituted by up to 2 fluorine atoms and
the methyl group may be substituted by up to 3 fluorine atoms,




LN

group may be substituted by up to 3 fluorine atonms, V
denotes an am no or hydroxysgroup, Wdenotes a
hydrogen, chlorine or brom ne atomor a
trifluoronethyl group, Rl denotes a

4- (2- oxo- 1, 2 4,5-tetrahydro-1, 3- benzodi azepi n- 3- yI) pi
peridin-1-

4- (éféﬁﬁp@sﬁnoﬁrﬁ%r%m#%@fﬁlz@laﬂﬁ 3-yl)-piperidin-1-y
|, 4-(5-o0x0-3-phenyl -

, 5-di hydro-1, 2,4-triazol -1-yl)-piperidin-1-yl,

( ¥ a@enofes?a Hiytinoden; chiord@s of Bromine atom or a trifluoromethyl
] qui nol i n-3-yl)-pi peridin-1-yl,

(2'YHR- 1, 2- di hydr o- 4H- t hi eno[ 3, 4- d] pyri ni di n-

yl)-pi perldln 1-yl,

(2-oxo-1, 4-di hydro-2H-t hi eno[ 3, 2-d] pyri m di n-3-yl ) -
|oppartt¢ularw outstanding importance and
(5-o0x0-4,5,7,8-tetrahydro-2-thi a-4, 6-di aza-azul en- 6-

yl)- pi perldln 1-yl,

thaségorﬂ;g@uﬁdgme@,q etrahydro thieno[ 3, 2-d] -1, 3- di azepin
-3-yl)- piperidin-1-yl,

4-(2-o0xo0-1, 2, 4, 5- tetrahydro thieno[ 2,3-d] -1, 3-di azepin

(it (%‘%%&?8%?'&%98&31/ th|'eno[2 3-d]pyrimdin-3-yl)-p

i peridin 1-yl group, while. the abovenenti oned nono-
and_bi cyclic heterocycles in the carbon skeleton may
addi dIHEES nxyasmanmAn imite@r FyetayleBegsRYP.gr oup, R2
denotes a phenyl nethyl group or a C2_7-al kyl group

whi ch may be substituted in the co position by a
pheblydendcies adrifl@rsyietl oo pentafluaideyhyirirawep, gr oup,

whi | e the abovenenti oned phenyl group may be
substituted by an am no- C13- aIkyI

Bl T [ L —.

the hydrogen atomor a Clv3-al kyl group, 25 R2 and R3
bou%ggéﬁtgtsf@h%yd}gggn tc:rh ﬁlr(]-;' &tbr{)nmtlr%)e g}oln% IE)I’ EQren}(uoé}(r)renethyl
yI am nonet hyl -1, 2, 4, 5-t et rahydr o- 3- benzazepi n-
or 2 am no- '
, 7, 8-tetrahydro-thiazol o[ 4, 5-d] azepi n-6-yl - group

ar@éfﬁﬁ%f%@ A SRty rﬂp% Miha R (CRRRRS) G CRORe

( CR8R9) " N

A seventh embodiment of the present invention comprises the ¢compounds of

4
4-
c
4-
3-
4-
are
4-

the above general formula (I) wherein
A denotes an oxygen atom, a cyanoimino or phenylsulphonylimino group,
X denotes an oxygen atom, an imino or methylene group,

U denotes an unbranched Cys-alkyl, Cog-alkeny! or Cs.g-alkynyl group

‘wherein each methylene group may be substituted by up to 2 fluorine atoms

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




'CR6R wherein Y' represents the carbon atomor, if R5
denotes a pair of free eleghrons, it nmay al so denote
the nitrogen atom q and r, if Y denotes the carbon
atom represent the nunbers O or 1 or qand r, if Y
V@gﬁg{e%sa,{m,ﬁyérr RRREx\PE@TD, I epresent the numbers 1 or
2, R4 denotes the hydr ogen atom a phenyl, benzyl or
pyridi nyl group which nay be substituted in each case

chlorin [ bron.ne atom
willerfycr etherc ShBg B BromR A 08 S PauRpri v row.
hydr oxy, carboxy, nethyl, trifluoronethyl, n-propyl,
phen |, p-tolyl, p- trlfluoronethylcarbonyl phenyl ,
pd%@taﬁi AETeROUNsRHERIesEA th-pRembered giazagr thaza heterocyclic
é t but yl am no, di nethyl am no, diethylam no,
I'et hyl am nonet hyl , 2-di et hyl am noet hyl ,
2- dlethylan1noethyl 5- am nopentyl, nethoxycarbonyl
nethox carbon per hydr o- azeﬁln 26 1-y
%PBOQ 9ﬁeaqrafslq%qrewn ed viged ﬁwogfn atom,
-plperldlnyl 4-yl, 4- piperazin-i-yl,
4-acety|-piperazin -yl
4 contdio prazplydmg ghoup zﬁxijaeerazt'o 1@ nittogem atom,
pyrrolidin-1-yl, 4-ethyl-piperazin-1-yl,
4-i sopropyl - pi' perazin-1-yl, piperidin- 1-yl,
. p%ﬁ;%?a@%‘ bye éﬂﬁs‘ﬁ%é&f Bt é dé'rb}orf’fat‘ﬂ)hﬂ]I b 'a%{é?wilgroup and
-aza-bi cycl o[ 3. 2. 1] oct - 4 yI 4 met hyl - plpera2|n l-yl,

4- et L perazin- 1- vl -yl
BN REDRE it one S S BUA RRBSAAS e
Phe&irbeydledimely. bedubed Ty b opiiérmy bmréﬂyr &t fEhamididg,y! .

1- et hoxycar bonyl met hyl - pi peri'di n-4-yl, "azeti di n- I-yI

5-methyl -2,5-diaza- bicyclo[2.2.1 ]hept 2-yl,

1- be idi Q- 4-yl = t i i 1-

L DRk YA R G confalisn ok BLRBIR dbiofusec

2 2, Beterodyoley indhe yhripnpsketeton niayadditionally be mono-, di- or

i peH%'L’;Ht:U %r;llog%/@le e, © %ﬁ@bhb{%ns@rm!ﬁe alpgs, bRy,
Rf‘t( Ey of y&{ @mu%ﬁoméfh??ttmdo%ﬁﬁwmw%}?%mﬁ@m no,

1, 1- aﬁkghamnm dlalhyllanaaanlaaértyiarimd acgtypayano, difluoromethoxy

2t a0t o4 eSSt g e ential o
4- m&l\‘fﬂ&dt“ﬂ)lﬂ%@'préfebﬁbly 6n§l§bsﬁl¥tﬁbd %ﬂé‘re monosubstltuted by a
2, 4-di met hyl -i mi dazol - 1-yI, 4-im dazol -1-yl,

1, 2, luarineazblorine-of byoringzatob @iy a[nzethylxravethaxy group,
- 1- et hyl - pi peri di n-4-yl - met hyl sul phonyl , N
1H i m dazol - 4-yl,
R? denotes the hydrogen atom or

a phenylmethyl group or a Cz7-alkyl group which may be substituted in the o
position by a phenyl, pyridinyl, hydroxy, amino, alkylamino, diatkylamino,
alkoxycarbonyl, carboxy, aminocarbonyl, aminocarbonylamino, acetylamino,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl or [bis-(2-hydroxyethyl)Jamino
group,




4- et hoxycar bonyl net hyl - pi perazi n-1-yl,

1- et hoxycar bonyl - pi peri di n-4-yl ,

4-t ent - but oxycar bonyl net hyl - pi perazi n- 1-yl

1-(2,2,2-trifluoroethyl)- piperidin-4-yl,

4- Wﬁté‘ﬂ‘\leséﬂdil@ﬁféﬂtloﬁé@ﬁéﬁ%b@cliclg'r@up%érﬂfB |ﬂ;r<5m5srmby

plpera2|n 1-yl, 3-carboxy-4- hyl' - pi perazi'n-1-y
HDEdAGNO-4 di- rﬁﬁﬂlft@.lbs'ﬁtl.ﬁ%(ﬂ gvihe-cerben skeleton by

3_.
fﬁ%‘”ﬁ%%ﬁtﬁéﬁ'?%ﬂg?@% T ABEET R sl oy s
deﬂﬂljcﬁsmtﬂw Cthﬂ@@r@rr@tl@m hedrary, Brhing! Cyp-afkdylarhihoYdi-

tes a nitrogen atom it my al so denote a pair of

= LETY Ui setytamaﬁdamchaac@%rcyan@, diflueremsitiaaxy.

pi pemg%&l{)’ogg‘gﬂ(g@ot yclﬁg %@%mgiammo -C1-3-alkyl or

[ rdnd@z.@hlkyl)rarﬁmé @j-palk§t groupe nad tige sulpstitiRéntamayRBei n
ea caﬁ %%n a hydrogen atom or a di nethyl am no
Cahar @ei@land RO in each case denote the

-hydrogen atom a carboxy or ethoxycarbonyl group,

V\,hl | e, unless otherwi se stated, all the abovenent i oned

R aniemteg thaulpydragemetdm as a Ctlhealhyllgrbug,r oups present

within the other groups conprise 1 to 7 carbon atons
and may be straight-chain or branched and the
ab\ﬂﬂl@ﬁﬁéth’élﬁntyl gfrwﬁﬂﬁay bémﬁk@@t&é@éwn@ﬁd g%gekﬁﬁn "RBor
addi ti onal nono-, di- trisubStitu

f laudranybor Dmdw rng p@esmﬁdnﬂn@ndttbaﬁltmgenwt@vdowmh they

o’ré?%gﬁﬁ 9 ARSI RO onea as exampl es

of nost particularly preferred conpounds of the above
general fornula (1): StructureNane
(83)(1@ togehgrygts nsleresl nitrogen atom denote a group of general

_foﬁﬁmél uoronet hyl - benzyl)-1-[4-(4- ~~\N F' ~N

-pi perazin-1-yl)-piperidin-1- Cit

yl]- 4 [4-(2-0x0-1, 2,4, 5-tetrahydro-

1, 3-benzodi azepi n- 3- yI) pi peri di n- ,} yl]-butan-|
, 4-di one

(CRyR,), | '

CRGR;
/@é\ / _(CRyRy), / \R“

CR6 7 ‘ (I

wherein

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

g and r, if Y! denotes the carbon atom, represent the numbers 0 or 1 or

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




F 2-(4-am no-3-chloro-5- NN F a
trifluoronethyl-benzyl)-1-4"-nmethyl- " -(I"-nmethyl-
"~~ " (2)N [4,4" ]bipiperidinyl-l-yl)-4-[4-(2-o0x0-
O1, 4- di hydr o- 2H qui nazol in-3-yl)-

PIRSRIEnBics the)ydréydriato Wdi’@)gy Zmiifio 2k faming: -9 &ycho-
trifluoronethyl -benz
( SHERTRIND, Nr(ﬁé—lsaczfplﬁa ko ralksﬁar@m @i diatkylaming, an alkyl,

iderdnpdi SanSistusdio AHRGENRE-Copalivt capoanalion

2 allbxgearb Kk, @itlaAsadpHaniyf, | uistidnllarh 1)-1 -

%i[a&mr o';?;ﬁgr ?dﬂ IFE ldriy Ial-lkd?“[4 (dzwo?(ogﬁw :
Mlﬁll!ﬁ' lsvaawaﬂ groL, yl)-

pi per| din-1-yl]-butan-I ,4-dione 28 StructureNane

- J""2-(4-am no- 3-chl oro- 5-
t offif ﬁbdmnhWerhﬂe Hyd hitrdgbnt al@noik den¢BsEhe parboxy or

dro ui nazol i n- 3-yl
Néa@@"? téY[]gﬁlQUf(M pyri di ny4) yI

"~ pi perazi n- 1 yl)-butan-1, 4-di one 2-(4-am no- 3-chl oro- 5-
trifluoronethyl-benzyl)-1-[4-(1-
e tpinenylp ppenylet me-alkyl, pyiidioyl-or diazinyt group which may be

substituted in each case by a fluorine, chlorine or bromine atom, by a
trifluoromethylcarbonyl, methyl or methoxy group,

a saturated or mono- or polyunsaturated 4- to 7-membered azacycloalky!
- group, a 5- to 7-membered oxaza-, diaza- or triazacycloalky! group, a 7-
to 9-membered azabicyclo- or diazabicycloalkyl group, a 1-alkyl-
| 4-piperidinyiarhino or 1-alkyi-4-piperidinylaminosulphonyl group,

while the abovementioned mono- and bicyclic heterocycles are

bound via a nitrogen or carbon atom,

a methylene group of the abovementioned mono- and bicyclic
heterocycles may be replaced by a carbonyl or sulphonyl group,

in the abovementioned 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 abovementioned mono- and bicyclic heterocycles may be
substituted by one or two Cy3-alkyl groups, 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, and/or

may be substituted by a Css-cycloalkyi-Ci.3-alkyl, benzyl,




piperidin-1 -yl]-4-[4-(2-0x0-1,4- piperidin-1
di hydr o- 2H qui nazol i n- 3-yl >

pi peridin-1-yl]-butan-1,4-dione F 2
[4-(1-{2-(4-am no-3-chloro-5- F 4

tri T Cyoetiariolyy ldi-0&nzalkyl)4nine of d. . alkyisutphonyl, b
(2- oxg?rl, 4- di %yd%gﬁl—kzl}i nazol i rg.":é_a gc phonyl, by an

qt yl akpkyperbdnyl- Bendyloxyaanponlyl, z*alkiop?t?d::iirttiiom;rle:llkylH clarboxy or
4-yl)-piperazin-1-yl]-acetic acid FF NH2 nethy
(1 SBRERAoB I oo 5. Ok
trifluoronethyl-benzyl)-4-o0xo0-4-[4- J (8)J
(2-o0xo0-1, 4-di hydr o-2H qui nazol i n-3- "
yRf denptesi aihydrogen atasn: § Gulsjalkyl 47 alkoygarbenyldirayp o,
-yl)-acetate FF NH, F (1'-{2-(4-am no-3-chl oro-5-
Htrifl uoronethyl -benzyl)-4-o0xo0-4-[4- (9)J

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

or

~ R*and R® together, if Y' denotes the carbon atom, denote a 5- to 6-
membered Cycloaliphatic ring wherein one or two methylene groups may
be replaced by a —NH or —N(methy!) group and one or two further
methylene groups may be replaced by one or two carbonyl groups, -

R® and R’, which may be identical or different, in each case denote the
“hydrogen atom or a Cy3-alkyl or di-(C4.s-alkyl)-amino group and

R® and R®, which may be identical or different, in each case denote the
hydrogen atom or a Cy_z-alkyl, carbdxy or Cq.3-alkoxycarbonyl group,

‘while, unless otherwise stated, the abovementioned alkyl groups or the alkyi

groups contained in the abovementioned groups contain 1 to 7 carbon atoms
and may be branched or unbranched and the abovementioned aromatic and
heteroaromatic groups may'additionally be mono-, di- or trisubstituted by
fluorine, chlorine or bromine atoms, by cyano or hydroxy groups and the

substituents may be identical or different.

An eighth embodiment of the present invention comprises the compounds of

the above general formula (1), wherein

A denotes an oxygen atom,

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




\J

e,

(2- oxo-1, 4-di hydr o- 2H qui nazol i n- 3-
yl)-piperidin-1-yl]-butyryls-
H 4, 4" ] bipi peridinyl-l-yl)-acetic acid F FF

- 4-(2-o0x0-1,2,4,5-tetrahydro-1,3- "N
benzodiazepin 3-yl)-piperidin-1- carboxylic
acid-[(R-1-(4-amno-3- (10)-CN ""N

U denetes-ssmeatinyl] efbylo feutalkanyl @éﬁz41ajkmyl @roup{whegrenn toe

ity 48Lb 54 be bubilieaius oY o ABKAT a0dThs, methy

ry&up) niypee Bdbﬂrtated*by(ﬁriﬁd\[% Agokee Btonyd,i ¢ acid-[(R) -1
- (4-am no-3- CH-H
N~chl oro-5-trifluoronethyl-benzyl)-2- N H

| Vgg g{egqﬁyﬂnﬁﬁagn}g\ﬁrwégw 1-yl)-2- oxo-ethyl]-amn de

{ ructure

W denotes a hydrogen, chlorine or bromine atom or a trifluoromethyl group,

R' denotes a 4-(2-oxo-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-(5-0xo-3-phenyl-

| 4,5-dihydro-1 ,2,4-triazol-1-yl)-piperidin-1-yl, 4-(2-oxo0-1,2-dihydro-imidazo[4,5-

~ c]quinolin-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-ox0-4,5,7,8-tetrahydro-2-thia-4,6-diaza-azulen-6-yl}-
piperidin-1-yl, 4-(2-ox0-1,2,4,5-tetrahydro-thieno[3,2-d]-1,3-diazepin-3-yl)-

piperidin-1-yl, 4-(2-oxo-1,2,4,5-tetrahydro-thieno[2,3-d]-1,3-diazepin-3-yl)-

piperidin-1-yl or 4-(2-0xo0-1,4-dihydro-2H-thieno[2, 3-dJpyrimidin-3-yl)-piperidin-

1 -yt group,

while the abovementioned mono- and bicyclic heterocycles in the carbon
skeleton may additionally be monosubstituted by a methoxy group,

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

substituted in the o position by a phenyl, amino, aiky]émino or dialkylamino -

group,

while the abovementioned phenyl group may be substituted by an amino-
Cis-alkyl, Cya-alkylamino-Ci.z-alkyl or di-(C1.3-alkyl)-amino-C4.z-alkyl

group, or

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




N2N F F F4-(2-ox0-1, 2,4,5-tetrahydro-1, 3-

benzodi azepi n-3-yl)-piperidsn-1 - carboxylic

acid-[ (R -1-(4-am no-3- (12)r N: r

chl oro-5-trifluoronmeth CN pNJI-benz 1)-2- Ny y HO
R%)mmRémgbtpwwm me4nmbgen pésrazb whichyihey e ImxoUhd aendie a

KN FE 2 ox tetrahydro-1,3- Cl1 \
7-giEnetay 42>4 Ertsgahmrﬁ %bequwyn@wafnbgmme-

i

4’%%;%14&‘5?%4933 %ﬁaﬂ%@@?ﬁ‘ Aoz B SRR ) - .

(1'-nmethyl -4, 4' blplperldlnyl 1-yl)-2-

Rfﬁ%ﬁ%?@%ﬂp%wtﬂi enzc%g%edplhé'ﬁ§éf;$ )aéomgieno{g a group of general

fokhli4- (2- oxo-1, 2, 4, 5-t et rahydro- 1, 3-
(14) benzodi azepi n-3-yl)-piperidin-1-
car bonyl ] - am no}-propi onyl)- =
pi peridin-4-yl]-piperazin-1- car ngl ate FF et hyl
[1-((R)-3-(4-am no-3-chl or o- 5- ~R

(CRSRQ)

' CR, R"”—'—'Y
/sg\ /(CRBRQ) \R4

& | “CRR (i)
* wherein

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

may also denote the nitrogen atom,
gand r, if Y* denotes the carbon atom, repreéent the numbers 0 or 1 or

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

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

methyl or methoxy group,

a hydroxy, carboxy, methyl, trifluoromethyl, n-propyl, phenyl, p-tolyl,
p-trifluoromethylcarbonyi-phenyl, p-(3-dimethylaminopropyt)-phenyl,
amino, benzyl, fert-butylamino, dimethylamino, diethylamino,

- diethylaminomethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, 5-
aminopentyl, methoxycarbonyl, methoxycarbonylmethyl, perhydro-azepin-




trifluoronethyl-phenyl)-2-{[4-(2-o0x0- (15)

cnl, 2, 4, 5-t et rahydr o- 1, 3- bepzodi -

aazepi n-3-yl)-pi peridin-1-carbonyl]- am i no}-propionyl
)-4, 4'-bi piperidinyl- 1-yl]-acetate F F

Fat {(I24Qﬁé’th§d-3er‘ﬂ1 5rd-¢t4té’15¥é’r5!ﬁ 1131l31 methgl -1-piperidinyl-4-yl, 4-
benzodi azepi n- 3-y ) - pi perid car
agliReraziry - YL (448Qﬁtyl|mpaaz(nﬂa-y§ 4- cyclopropylmethyl piperazin-1-yl,

[%yffﬁlﬁﬁi}étf;% - ﬁgﬁ@?éﬁ% - -S/T %s%propynplperazm-ryl piperidin-

DHEﬁr pg&leﬁdlh 4’in Tﬂor@hghrﬁmw|444ﬁﬂuiﬁol‘1f-|blperld|n -1-yl, 1-methyl-

0XO- tetrah dro-1

bén%%b@i@'ﬁ[%i é]cgme i ﬁéﬂetawhptmera(zwﬂ oL M-etmiriRgazZie-1-yi,

i‘gl'hlﬁjle{rg)ﬁ-b pferﬁi‘h zl‘g)lrl gtpng%r xymett 2/] peﬁaz;n~ -yl, 1-carboxymethyl-

[ cpip(eftrdlreukwl 4—bepzylox§rdaﬂ§bn5![ )mperazm 1 -yI

Ed thksg&%[éol%/y l]fleZb ﬁp@?}dg%gdzﬂ ?.'agf%gmH‘l -yl, 5-methyl-2,5-diaza-

i e e G s e
4-dimethylaminomethyl-1-phenyl, 2,2,2-trifluoroethyl-piperazin-1-yl,
1-methylsulphonyl-piperidin-4-yl, piperidin-1-yl-methyl, 1-methyl-piperidin-
4-yl-amino, methyisulphonylamino, N-methylsulphonyI—N-methytamino,
N-(cyclopentyl)-methylamino, 1 ,1-dioxo-A*-isothiazolidin-2-yl, 2-oxo-

- perhydro-1,3-oxazin-3-yl, cyclohexyl, 2-oxo-imidazolidin-1-yl, 2-methyl-
imidazol-1-yl, 4-methyl-imidazol-1-yl, 4-thiazol-2-yl, 2,4-dimethyl-imidazol-
1-yl, 4-imidazol—1 -y}, 1,2,4-triazol-1-yl, 1-aza-bicyclo[2.2.2]oct-3-yl,
1-methyl-piperidin-4-yl-methylsulphonyl, 1H-imidazol-4-yl,
4-ethoxycarbonylmethyl-piperazin-1-yl, 1-ethoxycarbonyl-piperidin-4-yi,
4-tert-butoxycarbonylmethyl-piperazin-1-yl, 1-(2,2,2-trifluoroethyl)-
piperidin-4-yl, 4¥methylsulphony!-piperazin-1 -yl, 2-carboxy-4-methyl-
piperazin-1-yl, 3-carboxy-4-methyl-piperazin-1-yl, 2-ethoxycarbonyl-4-
methyl-piperazin-1-yl, 3-ethoxycarbonyl-4-methyl-piperazin-1-yl or
4-(2,2,2-trifluoroethyl)-piperazin-1-yl group,

R® denotes a hydrogen atom, a methyl group or, if Y' denotes a nitrogen

atom, it may also denote a pair of free electrons, or

R*and R® together, if Y? _denotes the carbon atom, denote a 1-methyl-
piperidin-4-ylidene, cyclohexylidene or imidazolidin-2,4-dion-5-ylidene

group,

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




e

| 2 c oro- - uorone Henzy \r y - )- - H
(4-azetidin-1-yl-piperidinagi-yl)-2- oxo-ethyl]-am de
30 StructureNane F 4-(2-o0xo0-1, 2,4,5-tetrahydro-1, 3- FF
benzodi azepi n- 3-yl ) - pi peridi n-1- Ocarboxylic
acid-((R)-1-(4-am no-3- (19)jrNO
chloro-5strifluoronethyl -benzyl)-2- 11

[ R (3NHEE Hypach eass denpte e hediroenatam, a carboxy or

o e - Pi idin-1- yl ]-2-oxo-ethyl }-anide
F&%’éa@ﬁrkygb%?g 1,2,4,5-tetrahydro-1, 3-
benzodi azepi n-3-yl ) - pi peri din-1- carboxylic
alci d-l[gsR)-l -§4-arri no- 3- )

while, unless’otherwise stated, all the abovementioned 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 abovementioned

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

The following are mentioned as examples of most particularly preferred

_com_pounds of the above general formula (i):

Structure . Name

(’lI ) %—QL\J"\%&@M methyl-piperazin-1-yl)-piperidin-1-

- (S)-2-(4-amino-3-chlorg-5-
7 trifftuoromethyl-benzyl)-1-[4-(4-

yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl}-piperidin-1-
yl]-butan-1,4-dione

HN 2-(4-amino-3-chloro-5-

I, . trifluoromethyl-benzyl)-1-(1'-methyl-
PO R OO [4,4'bipiperidinyl-1-yl)-4-[4-(2-oxo-
A 1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-butan-1,4-dione

(2)

) e 3 hed e e, yl]-4-[4-(2-ox0-1,4-dihydro-2H-

5% 2-(4-amino-3-chioro-5-
& o trifluoromethyl-benzyl)-1-[4-(4-
§ methyl-piperazin-1-yl)-piperidin-1-

a _ quinazolin-3-yl}-piperidin-1-yl}-
butan-1,4-dione

i 2-(4-amino-3-chloro-5-
IS 2 Lo trifluoromethyl-benzyl)-1-
(4) @Cﬁgc Q [1.4']bipiperidinyl-1'-y[-4-[4-(2-ox0-
1,4-dihydro-2H-quinazolin-3-yi)-
piperidin-1-yl]-butan-1,4-dione




(20) \ IJN chloro-5-trifluorometh Nk Nl-benz |)-2- y vy
0X0- 2- (4-pi perazin-1-yl -pipgridin-1- yl)-ethyl]-am de

FF[ 1°

-3-(4-amno -3-ch I o ro-5-

oNtri fl uoronet hyl -phenyl)-2-{[4-(2-o0ox0- ~ (21)N'

I, 2 @, 5-tetrahydro- 1, 3-be
| ) - pi peridin-1-¢
Ryl )-4, 4'-bipi
F F F4-(2-o0xo0-1, ]

azep

aci

i n- 3- car bonyl]- 0 am
no}-pﬁ%}ﬁt
N, N

P, 4, 5-tetrahydro-1, 3-

Zodr="gyp —~
Namedi nyl - 1-yl]-acetic

aci
chl

p—

\ benzodi azepi n- 3- yh,
3-[1-(4-am9@\- (22
ro-5-trif

(5}, 4' |- bi pi pertet

(S)-f2- (45En
ot rilf | uorohet hyl - benzyl

ielzgiomethyi-benz2gNkei-(2-oxo-
P4 @xdingdrioy2 Af-quirvdzadn-BRyINN,

or onet hy

p—

LpibérdA-1-yh)-butan-1,4-dione

I din-1- ~" N~ carboxylic
2-(4-amino-3-chloro-5-

Biperidin-1-yl]-1-(4-pyridin-4-y!-

(23)if 11~\ g"T, et hyl - pi per azi n-1 -yl )™-pi peri di n- 1-

(6)

2-{4-amino-3-chloro-5-
trifiuoromethyl-benzyh-1-{4-(1-
methyl-piperidin-4-ylamino)-
piperidin-1-yl]-4-[4-(2-ox0-1,4-
dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl}-butan-1,4-dione

(7)

[4-(1-{2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-4-oxo-4-[4-
(2-ox0-1,4-dihydro-2H-quinazolin-3-
yh-piperidin-1-yl}-butyryl}-piperidin-
4-yl)-piperazin-1-yll-acetic acid

(8)

methyl (1'-{2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-4-oxo-4-[4-
(2-0x0-1,4-dihydro-2H-quinazolin-3-
yl)-piperidin-1-yl]-butyryl}-
[4,4'bipiperidinyl-1-yl)-acetate

(9)

(1'{2-(4-aminoc-3-chloro-5-
trifluoromethyl-benzyt)-4-oxo-4-[4-
(2-0x0-1,4-dihydro-2H-quinazolin-3-
yh-piperidin-1-yi]-butyryl}-
[4,4"Ibipiperidinyl-1-yl)-acetic acid

1(10)

4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-[(R)-1-(4-amino-3-
chloro-5-triflucromethyl-benzyl)-2-
1,4'-bipiperidinyl-1'-yl-2-oxo-ethyl}-
amide

(11)

| 4-(2-0x0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl}-piperidin-1-
carboxylic acid-[(R)-1-(4-amino-3-
chloro-5-triflucromethyl-benzyl)-2-
(4-dimethylamino-piperidin-1-yl)-2-
oxo-ethyl]-amide




Ny

O'Ngyl ] - 4-[ 4- (2- ox0- 1, 2, 4, 5-tetrahydro- 1,
3-benzodi azepi n-3-yl ) - pi perbdi n-1- yl]-butan-1, 4-di one
FFNN (S-2-(4-amno-3-bronpo-5- F &

trifl

uor onet hyl - benzyl ) - 4-

[4-(2-0x0- (24)~NN~~

1,72,

5 tetranydro-l, 377

Jenzpdi a 3-yl)-piperi
1-(4(% %ﬂpn 4-yl - pi perazi

W of (S)-2-(4-an no- 3-brorn

Do

ﬂ}' n-1-yl]-
2N&| ). butan-1, 4-dione F
jD-5- '

Ftrlfluoroneththbenzyl) ]
biplperldlnyl

NL, 21
(128nzlo
31 St
A

Fyl-4[4(
45tetr N 3-

opmepAT Y

rifluoronethyl - be zyl

2k o%ox0-1, 29 BXetralydro-1,3-
geﬁf@dlazéﬁtﬁﬁl—\w\-'bg@ qN oo

n-1-
GErpoxyl addi(R: L (+amine 3
5)x<§§ 5§“E’|ﬂ§| e;’?E)Vlperaaz:n-)q?l;l?

ethyl]- amlde

(13)

Chiml

HN FFF
oo

4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-{(R)-1-(4-amino-3-
chloro-5-triflucromethyl-benzyl)-2-
(1'-methyl-4,4'-bipiperidinyl-1-yl)-2-
oxo-ethyl]-amide

(14)

benzyl 4-[1 ((R)-3—(4-am|no-3-
chloro-5-trifluoromethyt-phenyl)-2-
{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl}-piperidin-1-
carbonyll-amino}-propionyl)-
piperidin4-yl}-piperazin-1-
carboxylate

(15)

ethyl [1'-((R)-3-(4-amino-3-chloro-5-
trifluoromethyl-phenyl}-2-{[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodi-
azepin-3-yl)-piperidin-1-carbonyl]-
amino}-propionyl)-4,4'- blplperldmyl-
1-yl]-acetate

(16)

4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidin-1-
carboxylic acid-{{R)-1-(4-amino-3-
chloro-5-triflucromethyl-benzyf)-2-
[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl}-amide

(17)

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

(18)

Fg Chiral

4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-{(R)-1-(4-amino-3-
chloro-5-trifluoromethyl-benzyl)-2-
(4-azetidin-1-yl-piperidin-1-yl)-2-

oxo-ethyl]-amide

F




R

/ " (26)CH net hyl

- pi peridin-4-yl)-piperazin-1- "-

~yl'] 4-[4-(2 oxo-1, 2,4,5-tegrahydro-
1, 3- benzodi azepi n- 3-yl ) - pi peri di n-1-

yl]-butan-1, 4-dione F

F NH, (S)-2-(4-am no- 3- br ono- 5-

atri Iuororrethyl-benzyl)- -(I-metnytl-
(27) bi pi peridi nyl -1-yl)-4-[4-(2-0xo0-
1, 2, %t qt‘értepahydr o- 1, 3- ben iraze-

pi n-3-yl)-piperidin-1-yl]-

butan-1,4- dione F F

HH6([S) - 2- (4- ami,no- 3- tr,i, f | yar(@roxohy,2;4,5-tetrahydro-1,3-
Fbenzyl ) - 1- 2* - et hyl |- pi pehaddiszdlin-32f)-bivatidin-1-
Jyl ?2 pi peri d )LL 1-y 1%3[ g E&ﬁ%&ﬂm acid<{(R)-1-(4-amino-3-
16} 2 5y ‘ -1, 3-bepgigrd-azan 1)-2-
( p?i}n-sogg)it' edi din-1-y) ] -Pﬂ@ ei‘hy{’;r metiyl-benzyl)
t(S%|2 (4- a{n'hnlo g ch |°; 0'15- clpl2-2g{hert-2-y1 -plperldln—1—
rifi_uoromet hyl - benzyl )j- 14

dimelt hyl ani-no-piper yd| n- 14y ||H2 %Q‘ﬁé‘i”}ﬂﬂﬂi '

(2- oxo 1,2, 4,3 tetrahydr o 4—(3—0xo 1,2,4,5-tetrahydro-1,3-

benzodi azepm&yl ) - pl der i Uemzoﬂaddﬁn-mw}aprpénémm-one

a N\) carboxylic acid-[(R)-1-(4-amino-3-
(20) C(,;l“‘C’“kH”zr'O chloro-5-trifluoromethyl-benzyl)-2-
" oxo-2-(4-piperazin-1-yl-piperidin-1-
yl)-ethyl]-amide
e o [1'-((R)-3-(4-amino-3-chloro-5-
I“Qf o trifluoromethyl-phenyl)-2-{[4-(2-oxo-
len 3 1 UO"Y 1,2,4,5-tetrahydro-1.3-benzodi-

_ Cf:oc Wy azepin-3-yl)-piperidin-1-carbonyl]-
amino}-propionyl)-4,4'-bipiperidinyl-
1-yl}-acetic acid

N )Fe 4-(2-oxo-1,2,4,5-tetrahydro-1,3-
@ O benzodiazepin-3-yl)-piperidin-1-
9 N carboxylic acid-{1-(4-amino-3-
@2 OO chloro-5-trifluoromethyl-benzyl)-2-
o S 1,4'-bipiperidinyl-1'-yl-2-oxo-ethyi}-
amide
Fe N, (S)-2-(4-amino-3-bromo-5-

trifluoromethyi-benzyl)-1-{4-(4-

’ ~Chy - . . T
g ; IS methyl-piperazin-1-yi)-piperidin-1-
(23) %) \@Q(:r ~ yl]-4-{4-(2-ox0-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidin-1-
| yl}-butan-1 4-dione
‘ 7 (S)-2-(4-amino-3-bromo-5-
_ FK@’ : triffuoromethyi-benzyl)-4-[4-(2-oxo-
O On : B 1,2,4,5-tetrahydro-1,3-
|24 W \!C,LO benzodiazepin-3-y)-piperidin-1-yl]-
1-(4-pyridin-4-yl-piperazin-1-yl)-
butan-1,4-dione
B e (S)-2-(4-amino-3-bromo-5-
F trifluoromethyl-benzyl)-1-1,4'-
O 4 bipiperidinyl-1'-yl-4-[4-(2-oxo-
(25) W \QU i 1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidin-1-yi]-

butan-1,4-dione




(S)-2-(4-am no-3-chl oro- 5-
trifluoronethyl

- benzyl )-1-¢3

F,

(30) odi net hyl am no- pi peridin-1-yl)-4-[4-
(2-o0x0-1,2,4,5-tetrahydro-1,3- , H
benzjodi azepi n- 3=yl ) -pirperifdin- I=yti=H,
but an:, 1, 4-di one (S)-2-(4-am no- 3-chl oro-5-
tri f&f%‘l‘ﬁ?t hyl - benzyl ) - 44 FPQ M&- oxo-
(31)1"1, 2,4, 5-tetrahydro-1,
benzod| azepin-3-yl)-pi peri I:grg% \,ﬂ o-3-bromo-
SR i é Bl oM L. on
(26) i |l ﬁg’eﬂ yI )| - 11 Qfﬁ’?ﬁ"d";’%‘ z{ﬂ)'p'p ?Z)j(’}/& 4
- bi gi peri di ny Uyl) 4-[4 ,2,4,5-tetranydro-
1,2,/4, 5-tetrahydro-1, 3-ben %Q?@dlazepm -3-yh)-piperidin-1-
pi n-|3-yl ) - pi peri di n- 1 yl ] 1¥hbdipnt] 4-dighene 32
StrLctureNamsaS 2- éLa a- _
cv7,|trifluor, ehyl ber zyl S%i ;‘%3%?&?2& ‘P51 thvl
LNcyicl py ~@i per a F1=(1"-methyl-
@7 @?Pé £ 4 pipiperidinyl-1-yh)-d-[4-(2-oxo-
1,2,4 5-tetrahydro-1,3-benzodiaze-
pin-3-y|)-piperidin—1 -yl}-butan-1,4-
. dione
e, o (S)-2-(4-amino-3-triflucromethyl-
*\Q . benzyl)-1-[4-(4-methyl-piperazin-1-
O Iy yh-piperidin-1-yi]-4-[4-(2-oxo-
(28) mU ~ 1,2,4,5-tetrahydro-1,3-benzodiaze-
' pin-3-yl)-piperidin-1-yl]-butan-1,4-
dione
a o (S)-2-(4-amino-3-chloro-5-
' /@:"3’ trifluoromethyl-benzyl)-1-(4-
SN dimethylamino-piperidin-1-y!}-4-[4-
ALY
(29) CQOOW & |(2-ox0-1,2,4,5-tetrahydro-1,3-
: benzodtazepln 3-yl)- pzpendin 1-y|]—
butan-1,4-dione
@ e (S)-2-(4-amino-3-chloro-5-
/@;;2 triflucromethyl-benzyl)-1-(3-
E:( \ M dimethylamino-piperidin-1-yl)-4-[4-
(30) O \CH (2-oxo-1,2,4,5-tetrahydro-1,3-
i benzodiazepin-3-yl)-piperidin-1-yi]-
butan-1,4-dione
o s (S)-2-(4-amino-3-chloro-5-
o f - trifluoromethyl-benzyl)-4-[4-(2-oxo-
(31) @f}{}*’ﬁr R 1,2,4, 5-tetrahydro-1,3-

% D benzodiazepin-3-yl)-piperidin-1-yl]-
1-(4-pyrrolidin-1-yi-piperidin-1-yl)-
butan-1,4-dione

/(j":?’ (.‘_3)—2—(4—amin0—3—chIoro-5-
o8 Ob\ﬁ" 2 trifluoromethyl-benzyl)-1-(1'-methyl-
(32) < o 4,4'-bipiperidinyl-1-yi)-4-[4-(2-oxo0-
_ " 1,2,4,5-etrahydro-1,3-benzodiaze-
o pin-3-yi)-piperidin-1-yl]-butan-1,4-
dione




piperidin-1 -yl]-4-[4-(2-0x0-1,2,4,5- tetrahydro-1,
3- benzodi azepi n-3-yl)- pipgpidin-1-yl]-butan-1,4-dione
(S)-2-(4-am no-3-chloro-5- FF

trifl uoronet hyI - benzyl )-1-(4- N (34)0
nmor ppot i ne- 4-yt=prperrdim-[I=ytj-4-{4- N
(2-o0xQ-1,2, 4,5-tetrahydro-|1, 3-

benz lé"é'ér& n-3-yl) - pi peri MNarog - yl ]1- butan-1, 4-di one
(S)-P-(4-am no- 3-chl or o- 5-
trif uororret hy penzyl ) - 4- §-§-§t27193f‘ﬁ’fh0-13—5§0?0-§- A, 4 CN
5 Nn L& (39) rﬂ‘h methyl-benzyl)-1-[4-(4-

('33) cyclopropylmethyl-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

L g, - (8)-2-{4-amino-3-chloro-5-

R trifluoromethyl-benzyl)-1-(4-
(34) C(n}:,c Y . morpholine-4-yl-piperidin-1-yl)-4-[4-
k/ (2-0x0-1,2,4,5-tetrahydro-1,3-~
° benzodiazepin-3-yl)-piperidin-1-yl]-
butan-1,4-dione
£ g, (S)-2-(4-amino-3-chloro-5--
—~ 8 trifluoromethyl-benzyl)-4-[4-(2-oxo-
(35) C(ROCNW AN 1,2,4,5-tetrahydro-1,3- -
' O benzodiazepin-3-yl)-piperidin-1-yl]-
_ 1-(4-perhydro-azepin- 1-yi—p|per|din—
1-yl)-butan-1,4-dione
e w | (S)-2+(4-amino-3-chloro-5-
o :/fi:"—)N + trifluoromethyl-benzyl)-1-[4-(4-
@) O &\N/\ methyl-perhydro-1,4-diazepin-1-yl)-
- | (e piperidin-1-yl}-4-[4-(2-0x0-1,2,4,5-

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

Ay - (S)-2-(4-amino-3-chloro-5-
: (j,:(@»w" 2 trifluoromethyl-benzyl)-1-[4-(4-
(37) _ O o isopropyl-piperazin-1-yl}-piperidin-
7,\: 1-yi}-4-{4-(2-ox0-1,2,4,5-tetrahydro-
ad 1,3-benzodiazepin-3-yl)-piperidin-1-

yl}-butan-1,4-dione

5, o (S)-2-(4-amino-3-chioro-5-

9 £F trifluoromethyl-benzyl)-1-1,4'-
@8 IO AL bipiperidinyl-1-yl-4-[4-(2-oxo-
O 1,2,4,5-tetrahydro-1,3-

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

o v (S)-2-(4-amino-3-chloro-5-

| o /éf;f trifluoromethyl-benzyl)-1-[4-(1- -
(39) @ROL\EQ methyl-piperidin-4-yl)-perhydro-1,4-
° O diazepin-1-yl]-4-[4-(2-0x0-1,2,4,5-

o tetrahydro-1,3-benzodiazepin-3-yl)-

piperidin-1-yl]-butan-1,4-dione




D

(35)N~y ro- , - a N(S)-2-(4-am no- 3-chl oro- 5-
trifluoromethyl-benzyl)-1-[4-(4-
(36) "net hyl - perhydro-1, 4-di azepi n-1-yl)- piperidin-|I
-yl']-4-[4-(2-oxo0-1, 2, 4, 5- tetrahydro 1,
3-be zoalazepln 3=y =i - - S
(S) - 6]4 am no- 3-chl or o- 5-
"tri1$ BetHFRt hyl - benzyl ) - | Yame4- (37)"
i sopropyl - pi perazin-1-yl)- piperidin-
- 1-yI:-4-[4-(2-oxo-1,2,4,5- Hahy. -
1, 3- benzodi azepi fi-3- yI't p| Q E ﬁ’lo% r?1 5@
| tiyl LECECR
,4-done(S - 2- mn03- I'o 1| tidin-1-vl
(&t 1 nzy )_ éptperazm -yl)-azetidin-1-yl}-
| (38) bi pi Pb{vrl di nyl - | =y 4 1,2,4,5-tetrahydro-1,3-
/1, 2] 4,5-tetrahydro-1, 3} enzodlazepzn 3-yl)-piperidin-1-y}-
~benkodi azepi n- 3-yl ) - pi ber|ibgitan-1 4y¢1Pnebut an- 1, 4- di one
o e - ey 3 (2 a3 loro s
met hyl - pi_peri dj n_,&yl ) - per 0&?83{“” enzyl)—4 [4-(2-ox0-

(41) —Cw’év\m& etrahy ro—1 3-

H’Q o) benzod:azepm-S«yi) piperidin-1-yi]-
1-(3-pyrrolidin-1-yl-azetidin-1-yl)-
butan-1,4-dione

o e (S)-2~(4-amino-3-chloro-5-
M trifluoromethyl-benzyl)-4-[4-(2-oxo-
' Way £ 1,2,4,5-tetrahydro-1,3-

(42) QQC oy benzodiazepin-3-yl)-piperidin-1-yl]-
1-(3-piperidin- 1-y|-azetld|n 1-yh)-
butan-1,4-dione

a oo (S)-2-(4-amino-3-chloro-5-
- /@;{f* trifluoromethyl-benzyl)-1-(3-
_ (I e Jk/'\m i diethylamino-azetidin-1-yl)-4-[4-(2-

“43) _ MOC ‘%" o oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidin-1-yl}-
butan-1,4-dione

@ oo (S)-2-(4-amino-3-chloro-5-
¥ trifluoromethyl-benzyl)-1-(4-
_ : Way e Gkl azetidin-1-yl-piperidin-1-yl)-4-[4-(2-

(44) C(;;C %"Q@ oxo-1,2,4,5-tetrahydro-1,3-

' benzodiazepin-3-yl)-piperidin-1-yl]-
butan-1,4-dione
) /%;% - (S)-1-[4-(4-acetyl-piperazin-1-yl)-
O - O | piperidin-1-yl]-2-(4-amino-3-chloro-
(45) e Q 5-trifluoromethyl-benzyl)-4-[4-(2-
° oxo-1,2,4,5-tetrahydro-1,3-
4
benzodiazepin-3-yl)-piperidin-1-yl}-
butan-1,4-dione
q N (S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-(4-

{}MN ” diethylaminomethyl-piperidin-1-yl)-

(46) ﬂ/ 4-{4-(2-0x0-1,2,4,5-tetrahydro-1,3~
benzodiazepin-3-yl}-piperidin-1-yl}-
butan-1,4-dione




i 11 (39)oc~ 4 g4 2 1 2 4
- 0X0- "~tetrahydro
plper|d|n 1- yl']-butan-1, 4-

(S) 2- (4-am no- 3-chl or o- 5-

5 azep n- -y ]- ON -[ N (
1, 3-benzodi azepi n-3-yl ) -

3| one e 33 StructureNane
W

triffoorometrhyt=benzyt)=1=

Structure

[3-(a-—\, (40)0F

Name

OO

ek,

(47)

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-[4-(4-ethyl-
piperazin-1-yl)-piperidin-1-yl}-4{4-
(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-
butan-1,4-dione

(48)

(S)-2-(4-amino-3-chloro-5-
triftuoromethyl-benzyt)-1-[4-(1-ethyl-
piperidin-4-yl)-piperazin-1-yl]-4-{4-
(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodlazeprn 3—yl)-p|per|d|n 1-y|]—
butan-1,4-dione

[ (49)

(8)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]}-
1-(3,4,5,6-tetrahydro-2H-4,4'-

"1 bipyridinyl-1-y1)-butan-1,4-dione

(50)

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-4-[4-{2-oxo-
1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-
1-{(4-pyridin-4-yl-piperazin-1-yl)-
butan-1,4-dione

(1)

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-4-{4-(2-oxo-
1,2,4, 5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-
1-(3-perhydro-azepin-1-yl-azetidin-
1-yl)-butan-1,4-dione

(52)

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-[4-(1-
benzyl-piperidin-4-yl)-piperazin-1-
yl]-4-{4-(2-o0x0-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidin-1-
yl]-butan-1,4-dione

(53)

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-{4-(4-
benzyl-piperazin-1-yi)-piperidin-1-
yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidin-1-
yl]-butan-~1,4-dione




—

o

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

q4-[4-(2-o0x0-1,2,4,5-tetrahy

i azepi n-3-yl)-piperidi n-1-
(S)-2-(4-am no- 3-chl oro-5-

idin-1-yl]- j -D
dro-1, 3- benzod

yl]- butan-1, 4-dione a

~triffruoronethyt-benzyt)-

-{4-(2-0ox0-

1,2,4%{5-tetrahydro-1,3- b ﬁi i (4)o 3 IN i idi 11

enzd AHMHEPIR- -y )-p per n-
HLl- ({3-pyrrolidin-1-yl-azeti

di n-1-yl)- butan-1, 4-di ong

a (|S) - 2- (4- am no- 3- chl or 9¢$)=2-(4-amino-3-chloro-5-

N t

rifluoromethyl-benzyl)-1-(7-

O O OA - dimethylaminomethyl-1,2,4,5-
ﬂd&OO ° QD_\N CH, t

(54) i etrahydro-3-benzazepin-3-yl)-4-[4-
He (2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-
: butan-1,4-dione
, ET (S)-2-(4-amino-3-chloro-5-
C@C*}‘d‘ | trifluoromethyl-benzyl)-1-[4-(4~
(55) ﬁf} . dimethylaminomethyl-phenyl)-
. piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-
ne' tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yl]-butan-1,4-dione -
' e (S)-2-(4-amino-3-chloro-5-
(O d% trifluoromethyl-benzyl)-4-[4-(2-oxo-
o °e 1,2,4,5-tetrahydro-1,3-
(56) s benzodiazepin-3-yl)-piperidin-1-yl]-
o 1-{4{4-(2,2,2-trifluoro-ethyl)-
piperazin-1-yl]-piperidin-1-yl}-butan-
1,4-dione
LoET (S)-2-(4-amino-3-chloro-5-
m@ fj: trifluoromethyl-benzyl)-1-(1'-

| 5

methanesulphonyl-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 '

@Q{)«Hd I

S)-2-(4-amino-3-chloro-5-
rifftuoromethyl-benzyl)-1-(2-methyl-

‘O 3,9-diaza-spiro[5.5]undec-3-yi)-4-[4-
(58) (g) (2-ox0-1,2 4,5-tetrahydro-1,3-
ne' benzadiazepin-3-yl)-piperidin-1-yl]-

butan-1,4-dione

Fg conl (

(59)
o

S)-2-(4-amino-3-chioro-5-
riflucromethyl-benzyl)-4-[4-(2-oxo-

oot | |
% Jth}m o 1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidin-1-yl]-
1-(4-piperidin-1-ylmethyl-piperidin-
1-yl)-butan-1,4-dione

Fg o
g (

@QOH{?&% t
(60) ﬁ

S)-2-(4-amino-3-chloro-5-
rifluoromethyl-benzyl)-1-[4-(2-

dimethylamino-ethyl)-piperidin-1-yl}-
4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
N benzodiazepin-3-yl)-piperidin-1-yl}-
butan-1,4-dione




o

trifluoronethyl

1,2,4,5-tetrahydro-1, 3-
Qoenzodi azepi n-3-yl)-piperidin-1-yl]-

"1-(3-piperidin-1-yl-

-benzyl)-4-[4-(2-0x0- r

azetldln 1- yI)

(42) ~N
36

but an-1, 4-di one a

(S)-]
trif
di et
0XO0-

- (4- am no- 3- chl or 0- 5-
benzyl) - 1-

g'lﬁ?lé(%pﬁ%hglzetl di n-1-yl})

L.2,. 4. 5-tetrahydro-1, 3

0 (43)F
('*F%{“%4 (2- (C')" >

"Che
III(S

——

nzodi azepi n- 35§17 - pi peg
- 208304 @&chl of o-

érlls)igr(zﬂarwhhs BHlbAsL51, 4- di on
ifluoromethyl-benzyl)-N-methyl-N-

[¢)]

[ trif|uorofet hyl.ebenzyl )} 1- _methyl-giperidin-4-yl)-ethyl]-4-
(&bet | din-1-yI - pg_eerl di nr 1- { -E[‘:'L?Z-é '—1,2,4,5—te2rahydr0-
Yo, ' 1,3-benzodiazepin-3-yl}-piperidin-1-
yl}-butyramide
D (S)-2-(4-amino-3-chloro-5-
C(R'C”\} " triflucromethyl-benzyl)-N-methyl-N-
' (62) T e (1-methyl-piperidin-4-ylmethyl)-4-
d oxo-4-[4-(2-0x0-1,2,4,5-tetrahydro-
K< 1,3-benzodiazepin-3-yl)-piperidin-1-
yl]-butyramide
. Ce (S)-2-(4-amino-3-chloro-5-
C(:&N_CNH NH, trifluoromethyl-benzyl)-4-{4-(2-oxo-
(63) H oo e 1,2,4,5-tetrahydro-1,3-
» benzodiazepin-3-yl)-piperidin-1-yl]-
1-piperidin-1-yl-butan-1,4-dione
e (S)-2-(4-amino-3-chloro-5-
_ m %dﬂ" triftuoromethyl-benzyl)-4-[4-(2-oxo-
(64) 1% o G 1,2,4,5-tetrahydro-1,3-
r@ benzodiazepin-3-yl)-piperidin-1-yl}-
e 1-(4-propyl-piperidin-1-yl)-butan-
1,4-dione
o § (S)-2-(4-amino-3-chloro-5-
-. q){\:{}{—% & trifluoromethyl-benzyl)-1-(4-benzyl-
1(65) 'E piperidin-1-yl)-4-J4-(2-oxo-1,2,4,5-
in tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yi]-butan-1,4-dione
. kT (S)-2-(4-amino-3-chloro-5-
Q\QOH " trifluoromethyl-benzyl)-1-[4-(2-
- (66) ° o diethylamino-ethyl)-piperidin-1-yl]-4-
o S [4-(2-0x0-1,2,4, 5-tetrahydro-1,3-
o, benzodiazepin-3-yi)-piperidin-1-yl]-
butan-1,4-dione
Ve o (S)-2-(4-amino-3-chloro-5-
C(\”’C” ¢ _.-%ji«, trifluoromethyl-benzyl)-1-(3-aza-
(67) o «}o 2 spirof5.5]undec-3-yl)-4-[4-(2-oxo-

1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-

- | butan-1,4-dione




124" VE5 (44)"

ro-

but ah-l 4-di one (9S)-

"t t h
- benzodi azepi n- 3-yl
1-[4-(

3 oxo- , , - ~eray

d 1
k7 pi peridin-1- yI]
4- acetyl - pi perazin-1-yl)-

_piperidin-1-yl]-2-(4-am no-3-chloro-

(45)

2,4,b- tetrahydro 1, 3- benzodi azepin-3-yl)-piperidin-1

-yl]
trif

-trTiooromethyt=ben

SRRt 1, 4- di one (S) -
| uor onet hyl - benzyl ) - 1-

yty=4-{4-(2-oxo- 1,

am no-3-c h | o r o- 5-
(4- (46)o0~""

rdi et hyl am nonet hyk - =|E!I per i

(68)

@}C«}

H“cso

R-— 5Y-2)(4-amino-3-chioro-5-
trifluoromethyl-benzyl)-4-oxo-4-[4-
(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-
butyryl}-piperidin-4-yl)-N-methyl-
methanesulphonamide

(69)

N-(1-{(S)-2~(4-amino-3-chloro-5-
trifivoromethyl-benzyl)-4-oxo-4-{4-
(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-
butyryl}-piperidin-4-yl)-
methanesulphonamide

(70)

Ffp ouml

@f@@&d

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-[4- -
(cyclopentyl-methyl-amino)-
piperidin-1-yt}-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yl]-butan-1,4-dione

(71)

FE thml

|tetrahydro-1,3-benzodiazepin-3-yl)-

(S)-2<(4-amino-~3-chloro-5-
trifluoromethyl-benzyl)-1-(4-methyl-
piperidin-1-yl)-4-{4-(2-oxc-1,2,4,5-

piperidin-1-y{}-butan-1,4-dione

1(72)

methyl (1-{(S)-2-(4-amino-3-chloro-
S-trifluoromethyl-benzyl)-4-oxo-4-[4-
(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-
butyryl}-piperidin-4-yl)-acetate -

(73)

| 1,2,4,5-tetrahydro-1,3-

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-(4-
hydroxy-piperidin-1-yl)-4-{4-(2-oxo-

benzodiazepin-3-yl)-piperidin-1-yl}-
butan-1,4-dione

1(74)

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yi]- .
1-(4-trifluoromethyl-piperidin-1-yl)-
butan-1,4-dione




~4-[4-(2-0x0-1, 2,4, 5-tetrahydro-1, 3-

benzodi azepi n- 3-yl )-pi peridgn-1-yl]-

but an- 1, 4-di one

34 StructureNane (S)-2-(4-an no-3-chl oro-5-

trifluoronethyl

-benzyl)-1-[4-(4-ethyl -

pi perazin-1

-yl fpiperidin- Ir=yti-4-{4-1(2-oxo-1 2 (47)4 5-tetrah)
3- dfo-1., , , ,
benz o‘gtiﬂécztlé’fﬁ n- Syyl ) - pi peri|®aa-yi]- butan-1, 4-di one
(S)-P-(4-am no-3-chloro-5-| (NNCN TTIt
Ntrifluoromethyl nzyl ) - 1-( )42((,1 Egﬁf? lz_chidf- g_
I‘I“pl porl ‘Qg‘% eragi r benzyl ‘[4 (1 1-
(2- ogo $ rahy rc&’fq%‘of" ¥ )
nzpdi azepi n i peri
(?l\fg( 9 -2- (4pan¢ oy3 cﬁl gr o- S"F’et"'rdl'%/1 J&ma%?‘o e%ﬁ 4
[ 4 (2 ox0- 1° 4 tetrahydro-1,3-benzodiazepin- 3-y|
piperidin-1-ylj-butan-1,4-dione '
kT (8)-2-(4-amino-3-chloro-5-
(XN}C&}{?% trifluoromethyl-benzyl)-1-[4-(2-oxo-
(76) ° ° @ perhydro-1,3-oxazin-3-yl)-piperidin-
CP 1-yl}-4-[4-(2-0x0-1,2,4,5-tetrahydro-
e 1,3-benzodiazepin-3-yi)-piperidin-1-
yl}-butan-1,4-dione
methyl 1-{(S)-2-(4-amino-3-chloro-
@QC H C? 5-trifluoromethyl-benzyl)-4-oxo-4-[4-
(77) (2-ox0-1,2,4,5-tetrahydro-1,3-
05_} benzodiazepin-3-yi}-piperidin-1-yl}-
° butyryl}-piperidin-4-carboxylate
kT (S)-2-(4-amino-3-chloro-5- -
Q\E’?CNH{%HR trifluoromethyl-benzyl)-1-(4-
(78) ° o cyclohexyl-piperidin-1-yl)-4-[4-(2-
Cg) ox0-1,2,4,5-tetrahydro-1, 3-
benzodiazepin-3-yl}-piperidin-1-yl]-
butan-1,4-dione
e ™ (S)-2-(4-amino-3-chloro-5-
mNCN{i{gm triflucromethyl-benzyl)-1-(4-tert-
79) % J=o o butylamino-piperidin-1-yl)-4-[4-(2-
He ,(_) oxo-1,2,4,5-tetrahydro-1,3-
ud benzodiazepin-3-yl)-piperidin-1-yi]-
butan-1,4-dione
L (S)-2-(4-amino-3-chloro-5-
C(&-Q*—(_&:C;N% trifluoromethyl-benzyl)-4-[4-(2-oxo-
(80) ne o 1,2,4,5-tetrahydro-1,3-
& benzodiazepin-3-yl)-piperidin-1-yl]-
_ 1-(4-phenyl-piperidin-1-yl}-butan-
1,4-dione
LT (8)-2-(4-amino-3-chloro-5-
@Q{Ckgd”“ trifluoromethyi-benzyl)-4-[4-(2-oxo-
(81) O 1,2,4,5-tetrahydro-1,3-
ng benzodiazepin-3-yl)-piperidin-1-yl}-
e 1-(4-p-tolyl-piperidin-1-yl)-butan-
1,4-dione




:\mr“"

5-tetrahydro-1 3- , (49), , ,
benzodi azepi n- 3-yl ) - pi peri dign- 1-yl ] -
"1-(3,4,5, 6-tetrahydro-2H4, 4" -

bi pyri di nyl

-1-yl)-butan-1, 4-di one

_ N(S) 12-(4-am no- 3-chl oro- 5
] otrifl met hyl - benzyl ) - 4- -q(\l)%-oxo- 1 ~, 2~ N-N~N
! 5-te1$§H&4edro 13-, , (é% v o,

benzodi azepi n-3-yl) - pi peri

din-1-vl]-

"1-(4-pyridin-4-ylE i‘perazglc
(S)- b- L@é‘a@ro-s-
trif %e zyI) 4-

(82)4, b- tetrahyd@ 1, 3- bknz

(8)-2lY4-arhivbagichlofo-8L One C
trifluoromethyl-benzyl)-4-oxo-4-[4-
é -3 % 54strahydro-1,3-
968 azepin-3-yl)-piperidin-1-yl]-
butyryl}-1,3,8-triaza-
spiro[4.5]decan—2,4—dione

(83)

(S)-2~{4-amino-3~chloro-5-
trifluoromethyl-benzyl)-1-[4-(2-oxo-
imidazolidin-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

(34)

(S)-2-{(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-(4-amino-
4-methyl-piperidin-1-yl)-4-[4-(2-ox0-
1,2,4,5-tetrahydro-1,3-benzodiaze-
pin-3-yi)-piperidin-1-ylj-butan-1,4-
dione

(85)

NH, Chical

| 1,3-benzodiazepin-3-yl)-piperidin-1-

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-[4-(1-
methyl-piperidin-4-yl}-piperazin-1-
yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-

yl]-butan-1,4-dione

(86) o0 A S,

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-(2-amino-
45,7 8-tetrahydro-thiazolo[4,5-
d]azepin-6-yl)-4-[4-(2-ox0-1,2,4 5-
tetrahydro-1,3-benzodiazepin-3-yi)-
piperidin-1-yl]-butan-1,4-dione

(87) Q‘?QJJ_CNJWND_N B}

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-[4-(2-
methyl-imidazol-1-yl)-piperidin-1-yl}-
4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-
butan-1,4-dione
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(8S)-2-(4-amino-3-chloro-5-
triflucromethyl-benzyl)-1-[4-(4-
methyl-imidazol-1-yl}-piperidin-1-yi}-
4-[4-(2-0x0-1,2 4, 5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-
butan-1,4-dione
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(51)0l)-
1- (3-perhydro-azepin-1-yl
1-yl)-butan-1, 4-di one (S)-2-(4-am no-3-chl oro-5-
- benzyl )-1-[4-(1-

i eridin-1-
- ggetidin-

I]- pyappy
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Enzyl-piperiain 4=yt )

prperazin-1-

yl]- oxo-1, 2, 4, 5-tetrahydro-

1, 3- h%ﬁi’leazepl n- 3-yl ) - pil Pemegi n- 1-

yl]-putan-1, 4-dione N (S)-2-(4-am no-3-chloro-5- 6 (
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1-yl) piperidin-LE.N (|53 gﬁﬂLorLbrE -OXO-

5-tetrahydro- 1 benzod| erl d| n-)i-
Str

(88)] -

eI R

enzo azepln 3-yl)-p!per|d|n 1-yl]-
1-{(4-thiazol-2-yl-piperazin-1-yi)-
butan-1,4-dione

Pt cwr (S)-2-(4-amino-3-chloro-5-
/(E["*% trifluoromethyl-benzyl)-1-{4-(2,4-
9 S dimethyl-imidazol-1-yl)-piperidin-1-
(%0) @@PC"W O, yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-
¢ 1,3-benzodiazepin-3-yl)-piperidin-1-
yl]-butan-1,4-dione
Pt o (8)-2-(4-amino-3-chloro-5-
/&N“z trifluoromethyl-benzyl)-1-(4-
: o a imidazol-1-yl-piperidin-1-yl}-4-[4-(2-
O oAy O | | oxo-1,2,4,5-tetrahydro-1,3-
Ho ° benzodiazepin-3-yl)-piperidin-1-yl}-
butan-1,4-dione
<t o™ [(S)-2-(4~-amino-3-chloro-5-
/&N‘“ trifluoromethyl-benzyl)-4-[4-(2-oxo-
o o 1,2,4,5-tetrahydro-1,3-
(92) m{},k/\"/"f}— N benzodiazepin-3-yl}-piperidin-1-yl]-
He ¢ 1-(4-1,2,4-triazol-1-yl-piperidin-1-
yl}-butan-1,4-dicne
Pt (S)-2-(4-amino-3-chloro-5-
/&”W trifluoromethyl-benzyl)-1-[4-(1-aza-
o o bicyclof2.2.2]oct-3-yl)-piperazin-1-
(93) @Q"C"J\/W Ok yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-
ne ° 1,3- benzodlazepln 3-yl)-piperidin-1-
yll-butan-1,4-dione
F. F Onirs
g (S)-2-(4-am|n0-3—chloro—5-
. trifluoromethyl-benzyl)-4-[4-(2-oxo-
(94) e 1,2,4,5-tetrahydro-1,3-
Q;?«ZOJ\/\Q/ " benzodiazepin-3-yl}-piperidin-1-yl}-
' 1-piperazin-1-yl-butan-1,4-dione
N 4-{(S)-2-(4-amino-3-chloro-5-
/é[m, trifluoromethyl-benzyl)-4-oxo-4-[4-
et (2-ox0-1,2,4,5-tetrahydro-1,3- '
(95) CE.Z:‘C"*’TU@ e benzodiazepin-3-yl)-piperidin-1-yl}-

butyryl}-piperazin-1-sulphonic acid-
(1-methyl-piperidin-4-yl)-amide
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di met hyl am normet hyl
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(96) ;,—éo_ ¢ \ pentyl)-4-oxo-4-[4-(2-0x0-1,2,4,5-
: s, tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yl]-butyramide -
(S)-2-(4-amino-3-chloro-5-
: . ¥ trifluoromethyl-benzyl)-N-(3-
| (:( Wt A . aminomethyl-benzyl)-4-oxo-4-[4-(2-
&7 M,O g oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yi}-
butyramide
C(nn O o fﬁf‘"a 1-{(S)-2-(4-amino-3-chloro-5-
N, —K—}:o g | trifluoromethyl-benzyl)-4-oxo0-4-[4-
(98) - (2-0x0-1,2,4,5-tetrahydro-1,3-
HDP benzodiazepin-3-yl}-piperidin-1-yi}-
° butyryl}-piperidine-4-carboxylic acid
e . (1{(S)-2-(4-amino-3-chloro-5-
SO HQ{ " trifluoromethyl-benzyl)-4-oxo-4-[4-
(99) (2-ox0-1,2,4,5-tetrahydro-1,3-
0 benzodiazepin-3-yl)-piperidin-1-yl]-
* butyryl}-piperidin-4-yi}-acetic acid
. gy - (S)-2-(4-amino-3-chioro-5-
mCNi/\,N.fE; trifluoromethyl-benzyl)-1-{4-(8-
(100) W% methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
{ piperazin-1-yl}-4-[4-(2-oxo-1,2,4,5-
o tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yl}-butan-1,4-dione
P (S)-2-(4-amino-3-chloro-5-
/@q& trifluoromethyl-benzyl)-4-[4-(2-oxo-
i3 ¥ 1,2,4,5-tetrahydro-1,3- '
(101) C(ROOJ\A@OC benzodiazepin-3-yl)-piperidin-1-yll-
1-(4-piperazin-1-yi-piperidin-1-yl}-
butan-1,4-dione
L (S)-2-(4-amino-3-chloro-5-
@Q{} du, trifluoromethyl-benzyl)-1-[4-(1H-
(102) e “ imidazol-4-yl)-piperidin-1-yl]-4-[4-(2-
ré:) oxo-1,2,4,5-tetrahydro-1,3-
vy benzodiazepin-3-yi)-piperidin-1-yl]-
butan-1,4-dicne
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@}%&@m-ﬁesmem-or 0- 5-
trifiludrqraethyl-benzyl)-1-[4-(4-
methyl-piperazin-1-yl)-piperidin-1-
yl]-4-[4-(5-0x0-3-phenyl-4,5-
dihydro-1,2,4-triazol-1-yl)-piperidin-
1-yl}-butan-1,4-dione

(108)

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-[4-(4-
methyl-piperazin-1-yl)-piperidin-1-
yl]-4-[4-(2-ox0-1,2-dihydro-
imidazo[4,5-c]quinolin-3-yl)-
piperidin-1-yl}-butan-1,4-dione

1(107)

I methyl-piperazin-1-yl)-piperidin-1-

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-1-[4-(4-

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

(108)

(S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyi)-1-[4-(5-
methyl-2 5-diaza-bicyclo[2.2.1]hept-
2-yl)-piperidin-1-yl]-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-
butan-1,4-dione

(109)

(S)-2-(4-amino-3,5-bis-
trifluoromethyl-benzyl)-1-[4-(4-
methyl-perhydro-1,4-diazepin-1-yl)-
piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yl]-butan-1,4-dione
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F(S)| ﬁ‘f% e no 3 chl orlo- 3Y 44452 %6x0-1,2,4,5- tetrahydro-
NH, t|ri f | uor orret hyl - benzyl ?QP?QQQ%99"‘§Gﬁﬁmpe”mn'L
al, 2,4, 5-tetrahydro-1, 3- yHtMﬁan ,4-dione
5 e (S)-2-(4-amino-3,5-bis-
b_,: trifluoromethyl-benzyl)-1-[4-(1-aza-
o/ A bicyclo[2.2.2]oct-3-yl)-piperazin-1-
Yo
(_1 12) C(D-CNW“J Q) yl}-4-[4-(2-0x0-1,2,4,5-tetrahydro-
. 1,3-benzodiazepin-3-yl)-piperidin-1-
yl]-butan-1,4-dione
L o (S)-2-(4-amino-3,5-bis-
VI trifluoromethyl-benzyl)-1-{4-(4-
o {7 X Myeen methyl-piperazin-1-yl)-piperidin-1-
(113) C‘;}}‘C"WO - yl}-4-[4-(2-ox0-1,2,4,5-tetrahydro-
° 1,3-benzodiazepin-3-yl)-piperidin-1-
yl}-butan-1,4-dione
L (S)-2-(4-amino-3,5-bis-
b_@ _ trifluoromethyl-benzyl)-4-[4-(2-oxo-
1, 0 A 1,2,4,5-tetrahydro-1,3-
(114) @QC&W"QO benzodiazepin-3-yl)-piperidin-1-yI]-
o 1-(4-perhydro-azepin-1-yl-piperidin-
1-yl)-butan-1,4-dione
P o (S)-2-(4-amino-3,5-bis-
E trifluoromethyl-benzyt)-1-1,4'-
a { X bipiperidinyl-1"-yl-4-[4-(2-0x0~
(115) CQ-QJVWO'O 1,2,4,5-tetrahydro-1,3-
oo benzodiazepin-3-yl}-piperidin-1-ylj-
butan-1,4-dione
ok ow (S)-2-(4-amino-3,5-bis-
/@ﬂ« trifluoromethyl-benzyl)-4-{4-(2-oxo-
WatSeE 1,2,4,5+tetrahydro-1,3-
|(118) %OC W%@H benzodiazepin-3-yl)-piperidin-1-yl]-
1-(4-piperazin-1-yl-piperidin-1-yl)-
butan-1,4-dione
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i fluoro benz}

Ryl -
COE OO

1)

BerRidseph-3e eridifi-1-
carboxylic acid<{(R)-1-(4-amino-3,5-
bis-trifluoromethyl-benzyl)-2-[4-(1-
methyl-piperidin-4-yl)-piperazin-1-
yl]-2-oxo-ethyl}-amide

2: (2%x0-1 2,4, 5—tetrah%dro -1,3-

(119)

4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-{(R)-1-(4-amino-3,5-
bis-trifluoromethyl-benzyl)-2-1,4'-
bipiperidinyl-1'-yl-2-oxo-ethyl]-
amide

- 1(120)

Chiral

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

(121)

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

(122)

4-(2-ox0-1,4-dihydro-2H-quinazolin-
3-yl)-piperidin-1-carboxylic acid-[2-
[1,4'|bipiperidinyl-1'-yl-1-(4-bromo-
3-methyl-benzyl)-2-oxo-ethyl]-
amide

(123)

4-(2-ox0-1,4-dihydro-2H-quinazolin-
3-yl)-piperidin-1-carboxylic acid-[1-
(4-bromo-3-methyl-benzyl)-2-(1'-
methyi-[4,4'bipiperidinyl-1-yl)-2-
oxo-ethyl}-amide '

1

e
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-yl - -, 2, 4 5- [ B-yl)-piperidin-1-carboxylic acid-{1-
(124} rla @{E \‘e"'r\z@au zepidbdnyd-B-methyl-benzyl)-2-[4-(4-
pi peridin-1- yl ] but an-"1l, 4 theerys-phferagin-1-yl)-piperidin-1-
(S)-[2-(4-am no- 3-chl or g- 54 yI 20)(0 ethyl}-amide
"trijffl uoronet hyl - benzyl|) -1 2— ?/
pi peridin-1-yl)-4-[4-(2-o0xo0-1, 2 4 5-
Br 4- (2-oxo - ,4-dihydro-2H-quinazolin-
H 3-yl)-piperidin-1-carboxylic acid-{1-
(125) @%\l;%\‘k "‘%\’%‘N, (4-bromo-3-methyl-benzyl)-2-{4-(1-
| methyl-piperidin-4-yl)-piperazin-1-
yl]-2-oxo-ethyl}-amide
i { ethyl {4-]1-(3-(4-bromo-3-methyl-
Qiu%“ phenyl)-2-{[4-(2-oxo-1,4-dihydro-
(126) b A | 2H-quinazolin-3-yh)-piperidin-1-
. g B carbonyl]-amino}-propionyl)-
he” piperidin-4-yl}-piperazin-1-yl}-
acetate
N %@Em, ethyl [1'~(3-(4-bromo-3-methyl-
| o CLO phenyl)-2-{[4-(2-oxo-1,4-dihydro-
(127) | CCX o1 2H-quinazolin-3-yl)-piperidin-1-
g carbonyl]-amino}-propionyl)-
* [4,4'bipiperidinyl-1-yl]-acetate
” ethyl {4-[4-(3-(4-bromo-3-methyl- .
OJLH »O:"“ phenyl)-2-{[4-(2-oxo-1,4-dihydro-
(128) W ° 0 2H-qU|nazollQ-S-y!)-plperldln-1-
e Ko carbonylt}-amino}-propionyl)-
he’ piperazin-1-yl]-piperidin-1-yf}-
acetate
J;EICH’ - H{4-[1-(3-(4-bromo-3-methyl-phenyl)-
e - | 2{[4-(2-0ox0-1,4-dihydro-2H-
(129) i'c' ° Q@, quinazolin-3-yl)-piperidin-1-carbo-
e " L.|  [nyll-amino}-propionyl)-piperidin-4-
yl}-piperazin-1-yl}-acetic acid
o [1'-(3-(4-bromo-3-methyl-phenyl}-2-
oy % {[4-(2-oxo-1,4-dihydro-2H-
(130) N ° ) " | quinazolin-3-yl)-piperidin-1-
(j(»"i\’}§O Holo carbonyl]-amino}-propionyl}-
[4,4'Ibipiperidinyl-1-yl]-acetic acid
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OJLH NQ« 2-{[4-(2-ox0-1,4-dihydro-2H-
(131) @\i ° \Q, quinazaolin-3-yl)-piperidin-1-carbo-
e HOLO nyl]-amino}-propionyl)-piperazin-1-
yl}-piperidin-1-yl}-acetic acid
B 2-(4-bromo-3-methyl-benzyl)-1-{4-
- S _ (4-methyl-piperazin-1-yl)-piperidin-
(132) (I%’%N RN 1-yl]-4-{4-(2-ox0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl}-
butan-1,4-dione
CH,
* 2-(4-bromo-3-methyl-benzyl)-1-(1'-
_ A N | methyl-[4,4'bipiperidinyt-1-yi)-4-[4- |
(133) | X, 1 | (2-oxo-1,4-dihydro-2H-quinazolin-3-
yl)-piperidin-1-yl}-butan-1,4-dione
Br, bilg
1-[1,4'|Bipiperidinyl-1'-yl-2-(4-
£ L e bromo-3-methyl-benzyl)-4-[4-(2-
N’%N
(134) | FA | oxo-1 A-diydro-2H-quinazolin-3-

‘| yI)-piperidin-1-yl}-butan-1,4-dione

WG cH,

(139) 0. >

2-(4-bromo-3-methyl-benzyl)-1-{4-
[4-(3-dimethylamino-propyl)-
phenyl}-piperazin-1-yl}-4-[4-(2-oxo-
1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-butan-1,4-dione -

|(136)

[4-(1-{2-(4-bromo-3-methyl-benzyl)-
4-0x0-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yi}-
butyryl}-piperidin-4-yl}-piperazin-1-
yl]-acetic acid

(137)

methyl (1'{2-(4-bromo-3-methyl-
benzyl}-4-oxo-4-{4-(2-oxo-1,4-
dihydro-2H-quinazolin-3-yl)-
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[4,4'lbipiperidinyl-1-yl)-acetate
Fﬁ?r ~ (1 '-{2-(4—chloro-3-trif|uoromethy!—
. O’O ! benzyl)-4-oxo-4-[4-(2-ox0-1,4-di-
(189) i@ T hydro-2H-quinazolin-3-yl)-piperidin-
@glo 1-yl}-butyryl}-[4,4']bipiperidinyl-1-y)-
acetic acid '
§ }—\ o0 . 2-(4-chloro-3-trifluoromethyl-
)AL O benzyl)-1-(1"-methyl-
(190) [4,4']bipiperidinyl-1-yl)-4-]4-(2-oxo-
o g 1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-butan-1,4-dione

the enantiomefs, the diastereomers and the salts thereof, while the

- compounds




Ftrifluoronethyl-benzyl)-N—(S-anino-
(96)penty|) 4- 0xX0-4-[4-(2-@x0-1, 2,4, 5-
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ben E?ne?ﬁ)?ﬁ): qll%l‘q-gwgﬁfgﬁ'%qul%q )%1}-% cho eQHyl}lra?n%g e F

otrl fl uoronet hyl - benzyl )-4-o0ox0-4-[4- (98)0

éz 0x0-1, 2,4, 5-tetrahydro-1, 3- a . o
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ObU %@6 ir‘{)ﬁaaﬂ’ﬁ P§4 éH‘ﬁor OO@J)HOFS ?r’fflu%rgmethyl “benzy)2--

t azétidiorioyatipatdibd aa)-R)oxt-sthgh-Anlide,
(99)(2 oxo-1, 2,4, 5-tetrahydro-1, 3-

_benzodlazepln 3- yl) pi peridin-1-yl]-
(S PHBIHL DlPER U M 3 pBRESIEATAS-y1)-pipericin-1-
"C' oartbloixfrliamiW)hH4-thrzg43}cmel[o45-¢rﬁiuoromethyl benzyl)-2-[4-
(5-methyl-2,5- dlaza b:cyclo[2 .2.11hept-2-yl)-piperidin-1-yf]-2-oxo-ethyl}-

S amlde

(17)  4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
. carboxylic acid-[(R)-1 ~(4—amino-3—ch!oro-5-trifluoromethyl-benzyl)-2-
oxo-2-(4-piperazin-1-yl-piperidin-1-yl}-ethyl]-amide,

(18) [1'-({R)-3-(4-amino-3-chloro-5-trifluoromethyl-phenyi)-2-{[4-(2-oxo-
' ' 1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-carbonyl]-
amino}-propionyl)-4,4*-bipiperidinyl-1-yl]-acetic acid,

(19) 4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
} carboxylic acid-[1-(4-amino-3-chloro-5-trifluoromethyi-benzyl)-2-1,4'-
bipiperidinyl-1-yl-2-oxo-ethyi]-amide,

(20) (S)-2-(4-aminc-3-bromo-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(21)  (S)-2-(4-amino-3-bromo-5-trifiuoromethyl-benzyl)-4-[4-(2-oxo-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl}-piperidin-1-yl]-1-(4-pyridin-4-yl-

piperazin-1-yl)-butan-1,4-dione,

(22) - (S)-2-(4-amino-3-bromo-5-trifluoromethyl-benzyl)-1-1,4'-bipiperidinyl-1'-
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(24} 5. é)'fg'(#&frﬁngﬁﬁ lgirﬁ)g%z Blorarmiotgl Demsyi)-1-(1"-methyl-4,4-
(10 %%W??Wl}@ gé%o g?gt%'tgﬂréhy’dréf I3 benzodlazepln-S-
phewL)JrF]Ipqenq}areﬂayl] butbnyl,#-dionean- 1, 4- dione ", N
a(S)-2-(4-am no- 3-chl or o- 5-

Ftrifluoronethyl -benzyl)-1-[4-(4-

(25%10f%)?@ih‘ééﬂn?lggﬁfrﬁ[épgqrﬂetﬁbllb@ﬁﬂﬁf1 -f4-[-Ariethyl-piperazin-1-yl)-
qui nmgarﬂmd I4-j4- pz pmﬂcﬁ HSttejrahydro-1,3-benzodiazepin-3-yl)-

piperidin-1-yl]-butan-1,4-dione,

(26) (S)—2'-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(4-dimethylamino-
piperidin-1-yi)}-4-{4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yl]-butan-1,4-dione,

(27) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-
tetrahydro -1,3- benzodrazepln-s-yl)~p1pendm 1-y1]-1-(4-pyrrolidin- 1-yi-
-piperidin-1-yl)-butan-1,4-dione, '

(28) (S)-2-(4-amino-3-chloro-5-trifluoromethyi-benzyl)-1-(1-methyl-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, '

(29) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-{4-(4-
cyclopropylmethyl-piperazin-1-yl)-piperidin-1-yl}-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(30) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(4-morpholine-4-yl-
piperidin¥1 -yl)-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-ylj-butan-1,4-dione,
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(33) (S)-2-(4-amino-3-chioro-5-trifluoromethyl-benzyl)-1{4-(4-isopropyl-
piperazin-1-yl)-piperidin-1-yl}-4-[4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yi]-butan-1,4-dione,

(34) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-1,4'-bipiperidinyl-1'-
yl-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-yl]-
butan-1,4-dione,

(35) {(S)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-1-[4-(1-methyi-
piperidin-4-yl)-perhydro-1,4-diazepin-1-yl]-4-[4-(2-oxo0-1,2,4,5-
tetrahydro-1 ,3-ben20diazepin-3-y| )-piperidin-1-yl]-butan-1,4-dione,

(36) (S)-2—(4-amino-3-chIoroQS-trifIuOromethyt-benzyI)-1-[3-(4—methyl-
piperazin-1-yi)-azetidin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(37) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin- 1-yl}-1-(3-pyrrolidin-1-yl-
azetidin-1-yl)-butan-1,4-dione,

(38) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyt)-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-1-(3-piperidin-1-yl-

azetidin-1-yli)-butan-1,4-dione,

(39) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(4-azetidin-1-yl-




(108)" . CCN4. 2-yl)-piperidin-1-yl]-4-[4-(2-o0xo-

1,2,4 " 5-tetrahydro-1 3- 58,

benzodi azepi n-3-yl)-piperidin-1-yl]- butan-1, 4-di one
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(44)
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(47)

(5)-1-[4-(4-acetyl-piperazin-1-yl)-piperidin-1-ylj-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl}-piperidin-1-yl}-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-triffucromethyl-benzyt)-1-(4-
diethylaminomethyl-piperidin-1-yl)-4-[4-(2-0x0-1,2.4,5-tetrahydro-1 3-

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

(S)-2-(4—amino-3-chIoro-5-triﬂuoromethyf—benzyl)—1 -[4-(4-ethyl-

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

(S8)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(1-ethyl-
piperidin-4-yl)-piperazin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-butan-1 A-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyi-benzyl)-4-[4 —(2—oxo~1 2,45~
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-1-(3,4,5,6-tetrahydro-

- 2H-4,4'-bipyridinyl-1-yl)-butan-1,4-dione,

(S)-2-{4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-1-(4-pyridin-4-yl-
piperazin-1-yl}-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-{4-(2-oxo-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-1-(3-perhydro-azepin-
1-yl-azetidin-1-yl)-butan-1,4-dione,

(8)-2-(4-amino-3-chloro-5-triflucromethyi-benzyt)-1-[4-(1-benzyi-
piperidin-4-yl}-piperazin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione, |
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(49)
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(51)

(52)

(53)

(54)

| (59)

(8)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(7-dimethyl-
aminomethyl-1,2,4,5-tetrahydro-3-benzazepin-3-yt)-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(8)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4 -(4-
dimethylaminomethyl-phenyl)-piperidin-1-yl]-4-{4-(2-ox0-1,2,4,5-
tetrahydro-1 ,3-benzodiazepin-3—yl)—piperidin-1 -yl]-butan-1,4-dione,

(5)-2-(4-amino-3-chioro-5-trifluoromethyl-benzyl)-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-1-{4-{4-(2,2,2-
trifluoro-ethyl)-piperazin-1-yl]-piperidin-1-yl}-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(1'-
methanesuiphonyl-4,4'-bipiperidinyi-1-yl)-4-[4-(2-ox0-1,2,4,5~
tetrahydro-1 ,3-bénzodiazepin-s-yl)-piperidin-1 -yl}-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(9-methyl-3,9-
diaza-spiro[5.5]undec-3-yl)-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione, |

(S)-2-(4-amino-3-chloro-5-trifl uoromethyl-benzyl)-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-1-(4-piperidin-1-yl-
methyl-piperidin-1-yl)-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(2-
dimethylamino-ethy!)-piperidin-1-yi}-4-[4-(2-oxo-1,2,4,5-tetrahydro-1,3-

- benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,
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pl, 3- benzodi azepi n-3-yl) - pi peridin-1-
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bi cycl o[ 2. 2. 2] oct - 3-yl ) - pi perazi n-1-

(56)/' kst2l4-driin8XRehiofo- éatﬁﬂdc%ﬁég%%%nzyl) N-methyl-N-[2-(1 -

, 3- benzodl azepi n- 3-yl)-pi peri
yI ] niribyrpiperidiaideyiy-ethryl}E- 9@42[4((2 axti-h@;B53etbalyydrod, 3-

CFtrif] net.h
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(113)F N~J""Cp, 2 a) cN& ro4 5-tetrah dro- ,
1, 3-benzodi aze peridin- 1-
59 (@b?—&ﬁ-amnotﬁp @Iai@rtﬁg-tmﬂqupemy -bepay hrbmethybiNs (1-
methyl-piperidin-4-ylmethyl)-4-ox0-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl}-piperidin-1-yl]-butyramide,

(58) (S)-2-(4-amino-3-~chloro-5-trifluoromethyl-benzyl)-1-{4-(2-diethylamino-
' ethyf)-piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl)-piperidin-1-yl}-butan-1,4-dione,

(69) (S)-2-(4-amino-3-chIoro-5-trif|uoromethyl—benzyl)-1-[4-(cyc[opentyl-

methyl-amino)-piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(60) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4 -(1' ,1-dioxo-1,6-
' isothiazolidin-2-yl)-piperidin-1-yi]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(61) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(2-oxo-perhydro-
o ,3-0xazin-3-yl)-piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione, -

(62) methyl 1-{(5)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-
~ (2-oxo-1 ,2,4,5-tetrahydro-1 3-benzodiazepin-3-yl)-piperidin-1-yij-
butyryl}-piperidin-4-carboxylate,

(63) 8-{(8)-2—(4-amino-3-chIo_ro-5-triﬂu'or0methyl—benzyl)-4-oxo-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butyryl}-1,3,8-
triaza-spiro[4.5]decan-2,4-dione,
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(66) (S)-2-(4-amino-3-chIoro-5—triﬂuoromethyl-'benzyl)-1 -(2-amino-4,5,7,8-
tetrahydro-thiazolo[4,5-d]azepin-6-yl}-4-[4-(2-0x0-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(67) (S)-2-(4-amin0-3—’chIoro-5-triﬂuoromethyl-benzy[)-1 -[4-(2-methyi-

- imidazol-1-yl}-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-y!)—piperidin-1 -yll-butan-1,4-dione,

(68) (S)-2-(4—amind-3-,chloro-5-triﬂuoromethyl-benzyl)-1-[4-(4-methyi-
imidazol-1-yi)-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidin-1-yl]-butan-1,4-dione,

(69) (S)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-yl]-1-(4-thiazol-2-yl-
-piperazin-1-yl)-butan-1,4-dione,

(70) (S)-2-(4-amino-3-chioro-5-triftuoromethyl-benzyl)-1 -[4-(2;4—dimethyl-
imidazol-1 -yl}-piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione, |

(71)  (S)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-1-(4-imidazol-1-yl-
piperidin-1-yl)-4-[4-(2-0x0-1,2,4,5-tefrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-ylj-butan-1,4-dione,
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(74)

(75)

(76)

(77)

(78)

(79)

(S5)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl}-N-(5-amino-pentyl)-4-
oxo-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzadiazepin-3-yl)-piperidin-1-
yl]-butyramide,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-N-(3-aminomethyl-

" benzyl)-4-oxo0-4-{4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

piperidin-1-yl]-butyramide,

(8)-2-(4-amino-3-chloro-5-triflucromethyl- benzyl) -1-[4-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-piperazin-1-yi]-4-4- (2 -oxo0-1,2,4,5- tetrahydro -1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan- -1,4-dione,

(S)-2-(4-a fnino—3-chIoro-5-trifluoromethyl-benzyI)-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,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4 -(1 H-imidazol-4-
yl)-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-
yh-piperidin-1-yl]-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4 -(4-methyl-
piperazin-1-yl)-piperidin-1-yi]-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-
yh)}-piperidin-1-yl]-butan-1,4-dione, :
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(82)

(83)

(84)

(89)

(86)

(87)

(S)-2-(4-amino-3-chloro-5-triﬂuoromethyl-benzyl)-1 -[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl]-4-[4-(2-ox0-1,2-dihydro-4 H-thieno[3,4-
d]pyrimidin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(S)-2-(4—am'ino-3-chIoro-5—trif|uoromethyl-benzy!)-1 -[4-(5-methyl-2,5-
diaza-bicyclo[2.2.1]hept-2-yl)-piperidin-1-yl}-4-{4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

( S)-2—(4-amino-3,5—bis-trifluordmethyf-benzyl)-1 -[4-(4-methyl-perhydro-
1,4-diazepin-1-yl)-piperidin-1 -yI]-4'-[4-(2-ox0-1 2,4,5-tetra h'y'd ro-1,3-
benzodiazepin-3-yl)-piperidin-1-yi]-butan-1,4-dione,

(S)-2-(4-amino-3,5-bis-triftuoromethyi-benzyl)-1-[4-(1-methyl-piperidin-
4-yl)-perhydro-1,4-diazepin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(S)-2-(4-amino-3,5-bis-trifluoromethyl-benzyl)-1-[4-(1-methyl-piperidin-
4-yl)-piperazin-1-yl]-4-{4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-
3-yl}-piperidin-1-yl]-butan-1,4-dione,

(S)-2-(4-amino-3,5-bis-trifluoromethyl-benzyl)-1-[4-(1-aza-
bicyclo[2.2.2]oct-3-yl)-piperazin-1-yl]-4-[4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidin-1-yl]-butan-1,4-dione,
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(94)

- (95)

(S)-2-(4-amino-3,5-bis—triﬂuoromethyl-benzyi }-1-1,4'-bipiperidinyl-1'-yl-
4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-

butan-1,4-dione,

(S)-2-(4-amino-3,5-bis-trifluoromethyl-benzyl)-4-[4-(2-0x0-1,2,4,5-

tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-1-(4-piperazin-1-yl-
piperidin-1-yt)-butan-1,4-dione,

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-{(R)-1-(4-amino-3,5-bis-trifluoromethyl-benzyl)-2-[4-(4-

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

4-(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-

- carboxylic acid-{{R)-1-(4-amino-3,5-bis-trifluoromethyl-benzyi)-2-[4-(1-

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

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

- carboxylic acid-[(R)-1-(4-amino-3,5-bis-trifluoromethyl-benzyl)-2-1,4'-

bipiperidinyl-1'-yl-2-oxo-ethyl]-amide,

4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidin-1-
carboxylic acid-[(R)-1-(4-amino-3,5-bis-triflucromethyl-benzyl)-2-oxo-2-
(4-piperazin-1-yi-piperidin-1-yl}-ethyi}-amide,
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(97) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin- 1Fcarboxylic acid-[1-

(4-bromo-3- methyl benzyl)-2-(1'-methyl-{4,4']bipiperidinyl-1-yl)-2-oxo-

ethyl]-amide,

(98) 4-(2-oxo-1 ,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-carboxylic acid-{1-
(4-bromo-3-methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-
~ Yll-2-oxo-ethyl}-amide,

(99) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-carboxylic acid-{1-
' (4-bromo-3-methyl-benzyl)-2-{4-(1-methyl-piperidin-4-yl}-piperazin-1-
yl]-2-oxo-ethyl}-amide,

(100) 2-(4-bromo-3-methyl-benzyl)-1-(1'-methyl-[4,4 Tbipiperidinyl-1-yl)-4-[4-
(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(101) 1-[1,4'Bipiperidinyl-1'-yl-2-(4-bromo-3-methyl-benzyl)-4-{4-(2-oxo-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(102) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-carboxylic acid{1-
(4-chloro-3-methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl}-
| - 2-oxo-ethyl}-amide,

{(103) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl})-piperidin-1-carboxylic acid-{1-
(4-chloro-3-methyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl}-piperazin -1-yl}-

2-oxo-ethyl}-amide,

(104) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-carboxylic acid-[1-
(4-chloro-3-methyl- benzyl) -2- (1'~methyl [4,4']bipiperidinyl-1-yl)-2-oxo0-
ethyi]-amide,
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dione,

(1086) 2-(4-chioro_—3-methyl—behzyl)—1 -[4-(1-methyl-piperidin-4-yl)-piperazin-1-
' yl]-4-[4-(2-0x0-1 2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
yl]-butan-1,4-dione, |

(107) 2-(4-chloro-3-methyl-benzyl)-1 -[4-(4-methyi-piperazi n-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) 2-(3-bromo-4-chloro-5-methyl-benzyl}-1-{4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-4-[4-(2-oxo-1 ,4-dihyd_rb-2H—quinazoIin-3-yl)—piperidin-'l -
yl]-butan-1,4-dione, |

(109) 2-(3-brbrno-4-ch!oro-5-methyl-benzy1 )-1-(1"-methyl-[4,4bipiperidinyl-1-
y1)-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1 -yJ]-butan-1 ,4-
dione,

(110) 2-(3-bromo-4.-chloro-5-meth'yl-benzyi)-1 -[4-(1-methyl-piperidin-4-yl)-
piperazin-1-ylj-4-[4-(2-oxo-1 ,4-dihydrq-2H—q uinazolin-3-yl)-piperidin-1-
yl]-butan-1,4-dione,

(111) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-carboxylic acid{1-
(3-bromo-4-chloro-5-methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yi}-
piperidin-1-yl]-2-oxo-ethyl}-amide,

 (112) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1 -carboxylic acid-{1-
(3-bromo-4-chloro-5-methyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl}-
piperazin-1-yl]-2-oxo-ethyl}-amide,
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(114) 2-(4-chloro-3-trifluoromethyl-benzyi)-1-{4-(4-methyl-piperazin-1-yi)-
piperidin-1-yl]-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-
ylj-butan-1,4-dione,

the enantiomers, the diastereomers and the saits thereof are of particular

impoﬂance and the compounds

(1) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-
piperazin-1-vi)-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-ylj-butan-1,4-dione,

(2) 2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(1'-methyi-
' [4,4'bipiperidinyl-1-yl)-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-butan-1,4-dione,

(3)  2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-1-[4-(4-methyl-piperazin-
1-yl}-piperidin-1-yl]-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl}-
piperidin-1-yl]-butan-1,4-dione,

(4) 2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-1-[1 ,4'bipiperidinyl-1"-yl-
4-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-

~dione,

5)  2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-[4-(2-oxo-1,4-dihydro-
2H-quinazolin-3-yl}-piperidin-1-yl]-1-(4-pyridin-4-yl-piperazin-1-yl)-
butan-1,4-dione,

(8) 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidin-1-
carboxylic acid-{(R)-1 -(4—amino-3-ch|oro-5-triﬂuoro'met'hyl-benzyl)-2-

1,4'-bipiperidinyl-1'-yl-2-oxo-ethyl]-amide,
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1-[1,4"]Bipiperidinyl-l"-yl-2-(4- Br

br ono- 3- net hyl - benzyl ) -4-[ 4-(2-
4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-[{R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-
oxo-2-(4-pyridin-4-yl-piperazin-1-yl}-ethyl}-amide,

®)  4-(2-oxo-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-_yl)-piperidin-1 -
carboxylic acid-[{R)-1-(4-amino-3-chloro-5-triflucromethyl-benzyl)-2-(1'-
methyl-4,4'-bipiperidinyl-1-yl)-2-oxo-ethyl]-amide,

(10} ethyl[1 '-((R)-3-(4—amin0-3-chIoro-5-triﬂuoromethyl-phényl)-2-{[4-(2-0)(0-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl}-piperidin-1-carbonyl]-
amino}-propionyi)-4,4'-bipiperidinyl-1-yl]-acetate,

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

' carboxylic acid-{(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-{4-
(4-methyl-piperazin-1-yl)-piperidin-1-yf]-2-oxo-ethyl}-amide,

(12}  4-(2-oxo-1 ,2,4,5;tetrahydro-1 ,3-benzodiazépin-3-y|)-piperidin-1 -
carboxylic acid-{(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyt)-2-[4-
(1-methyl-piperidin-4-yl)-piperazin-1-yl]-2-oxo-ethyl}-amide,

(13) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1- _
carboxylic acid-[(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-(4-
azetidin-1-yl-piperidin-1-yl)-2-oxo-ethyl]-amide,

(14) 4-(2-oxo-1,2,4 5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-

carboxylic acid-{(R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyi}-2-[4-
{(5-methyl-2,5-diaza-bicyclo[2.2.1]hept-2-yl)-piperidin-1 -yI]-2-oxo-eth_yl}-

‘amide,
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(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

[1"-((R)-3-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-2-{[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-carbonyl]-
amino}-propionyi)-4,4'-bipiperidinyl-1-yi]-acetic acid,

4-(2-ox0-1 ,2.,4,5-tetra hydro-1,3-benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-[1-(4-amino-3-chloro-5-trifiucromethyl-benzyl)-2-1,4'-
bipiperidinyl-1'-yl-2-oxo-ethyl]-amide,

(S)-2-(4-amino-3-bromo-5-trifluoromethyl-benzyl)-1-[4-(4-methyi-
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,

(S)-2-(4-amino-3-bromo-5-triflucromethyl-benzyt)-4-{4-(2-oxo0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-y1)-piperidin-1-yl]-1-(4-pyridin-4-yl-
piperazin-1-yl)}-butan-1,4-dione,

(S)-2-(4-amino-3-bromo-5-triftuoromethyl-benzyl)-1-1,4'-bipiperidinyl-1'-
yl-4-{4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-y]-
butan-1,4-dione,

(S)-2-(4-amino-3-bromo-5-triflucromethyl-benzyl)-1-[4-(1-methyl-
piperidin-4-yl)-piperazin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(S)-2-(4-amino-3-bromo-5-trifluoromethyi-benzyl)-1-(1"-methyl-4,4'-
bipiperidinyl-1-yi)-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-

yl)-piperidin-1-yl]-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-[4-(2-ox0-1,2,4,5-

~ tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-yl]-1-(4-pyrrolidin-1-yl-




~. N yN J 4-o0x0-4-[4-(2-0x0-1, 4-di hydro-2H
(136) qui nazol i n-3-yl)-pi perpdin-1-yl]- c
pxbutyryl }-pi peridin-4-yl)-piperazin-1- yl]-acetic

acid v nethyl (1'-{2-(4-brono-3-nethyl- " npo.
Oberpgyér)mm Qfppdtabdt 4diche-1 4- ", (137)" ~
di hy ro- 2H qui nazolin-3-yI')- ~ G

pi peridin-1-yl]-butyryl}- o [4,4"']bipiperidinyl-I

| '(2@1"( ﬁsﬁ?-ﬁ&%‘ﬁgﬁf ; @%Hﬁ@wg&@@l-)beﬁzww-(1'-methyl-4 4-
OoX trigtpéridifiyl- 10?4 141[44(2%@11!204 B*tbtréﬁﬁﬁd-ﬂ 3-benzodiazepin-3-

qui nazol i n- 3- peridin-1-yl]-
kObM)yQIW'}d"M )d P%ﬁaﬁrbérd'@"'&iyl 1-yl)- acetic acid
4- (2-oxo0-1, 4-di hydro- 2H qui nazolin- CH, acid{1- x

(139) Q-
(25) (S)-2-(4-amino-3-chioro-5-trifluoromethyl-benzyl)-1-{4-(4-

cyclopropylmethyl-piperazin-1-yl})-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-yl}-butan-1,4-dione,

(26) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyt)-4-[4-(2-ox0-1,2,4,5-
} - . tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yi]-1-{4-perhydro-azepin-
' 1-yl-piperidin-1-yl}-butan-1,4-dione,

(27) (S)-2-(4-amino-~3-chloro-5-trifluoromethyl-benzyl)-1-[4 -(4-methyl-
perhydro-1,4-diazepin-1-yl)-piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(28) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-1,4'-bipiperidinyl-1'-
yl-4-{4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-

butan-1,4-dione,

) (29)  (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4 -(1-methyl-
piperidin-4-yl)-perhydro-1,4-diazepin-1-yi}-4-[4-(2-0x0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione,

{30) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[3-(4-methyl-
piperazin-1-yl}-azetidin-1-yl}-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(31) (S)-2-(4-amino-3-chloro-5-trifluoromethyi-henzyl)-1-(4-azetidin-1-yl-
piperidin-1-yl}-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
- piperidin-1-yl}-butan-1,4-dione,




(4-chl oro- 3-net hyl - benzyl )-2-14-(4- a
~met hyl - pi perazi n-1-yl) - pi peri di n- 1-
yl'] - 2- oxo- et hyl } - am de
4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n-
(33} yI(S) m[@-‘{mabetymmaﬁnw -‘plp@i‘i'dfh-ﬂ -Zl{l] 2(-44ﬂ-abnmo-e - ANbrio-5-

ity h@»ﬂ'i%@%g%‘iﬁ-%@gwﬁdﬂﬂgmaﬁ%s 1trahydro-1,3-

4 (%eﬂf@dézé %ﬁi‘)&)éﬁl&ﬂqw %ﬁéﬁ q{ﬁﬁlo\ne ( 141) -

|per| 0X I| aci d
(4 chloro 3- nethyl benzyl) 2-[4-(1- CC ~

(35?9} ?é gﬁlg%z{nhsirg}li:lglé}%é:tpﬁupoergmethyl %)enzyi)1 -(4- _
4- (@ PamidorfbiyAppeabinttly§az@l2oxo-13,4,5-t8trahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione,

- (34) (S)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-1-[4-(4-ethyl-

piperazin-1-yl)-piperidin-1-yl]-4-{4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidin-1-yi]-butan-1,4-dione,

(35) (S)-2-(4-amino-3-chioro-5-trifluoromethyl-benzyl)-1-[4-(1-ethyi-
' piperidin-4-yl)-piperazin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(36) (S)-2-(4-amino-3-chloro-5-triffucromethyl-benzyl)-4-[4-(2-oxo-1,2,4,5-
tetrahydro-1,3- benzodlazepln -3-yl)- piperidin- 1 -yil-1-(3,4,5 6-tetrahydm-
2H-4 ,4'-bipyridinyl-1-yl)-butan-1,4-dione, -

(37) (S)-2-(4-amino-3-chloro-5-trifluoromethyi-benzyl)-4-{4-(2-oxo0-1,2,4,5-
' tetrahydro-1 ,3-benzodiazepin-3—yl)-_piperidin-1 -yi]-1-(4-pyridin-4-yl-
piperazin-1-yi)-butan-1,4-dione,

(38) (S)-2-(4-amino-3-chioro-5-trifl uoromethyl-benzyl}-1-[4-(1-benzyi-

piperidin-4-yl)-piperazin-1-yl]-4-[4-(2-oxo0-1,2,4,5-tetrahydro-1,3-
. benzodiazepin-3-yi)-piperidin-1-yl}-butan-1,4-dione,

(39) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(1'-
methanesulphonyl-4,4'-bipiperidinyl-1-yi)-4-[4-(2-ox0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,




3-yl)-piperidin-1-carboxylic acid-[1- N~ (142)' N, OH
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nmet hyl -[ 4, 4" ] bi pi peridinyl-1 -yl)-2- oxo-ethyl]-am de
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ens)2-@-anfhd- Qtﬁ}ﬁi’o-’éwﬁhﬂdbrfo‘:‘ﬁ’étﬁyi er(zA3)-(9-methyl-3, 9-

qui nazol i n-3-y eridin-1-
~C ardjazarrsptr@[ﬁﬁiwpdqwgpf)&rm -f2-oxa- 14,1 SriskngBy dig-hyt - |
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(42)

(43)

(44)

(45)

~ (46)

(47)

%mm l%@-&ehﬂﬁu@rmetwl}ber&aeﬁai‘ie@ -ox0-1,2,4,5-
tetrahydro -1,3-benzodiazepin-3-yl)-piperidin-1-yl]-1- (4-ptpertd|n 1-yl-
methyl- plpendm 1-yl)-butan-1,4-dione,

(S)-2-(4-amino-3—chIoro-5~triﬂuoromethyl-benzy!)-1 -[4-(2-
dimethylamino-ethyl)-piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-s-yl)-piperidin-1 -yl}-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-N-methyl-N-[2-(1 -
methyl-piperidin-4-yl)-ethyl]-4-oxo-4-j4-(2-0x0-1,2,4 ,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butyramide,

(S)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl}-N-methyl-N-(1-
methyl-piperidin-4-ylmethy)-4-oxo-4-[4-(2-ox0-1,2,4 5-tetrahydro -1,3-

benzodiazepin-3-yl)-piperidin-1-yl]-butyramide,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-4 -(2-diethylamin_o-

ethyl)-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-

3-yl}-piperidin-1-yl]-butan-1,4-dione,

(S)-2-(4-amino—3—.chIor0—5~triﬂuoromethyi—benzyl)-1 -[4-(2-oxo-perhydro-
1,3-oxazin-3-yl)-piperidin-1-yi}-4-[4-(2-oxo-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione,

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl}-1-[4-(2-oxo-
imidazolidin-1-yl)-piperidin-1-yl}-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yi)-piperidin-1-yf}-butan-1,4-dione,
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(49) (S)-2-(4-amino-3-chloro-5-triftuoromethyl-benzyl)-1-[4 -(2-methyl-
imidazol-1-yl}-piperidin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(50)  (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1 -[4-(4-methyl-

imidazol-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,

(51) (S)-2-(4-amino,-3-ch|0ro-5—trifluoromethyl?benzyl)u1 -[4-(2,4-dimethyl-
| imidazol-1-yi)-piperidin-1-yl}-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl}-butan-1,4-dione,

(52)  (S)-2-(4-amino-3-chloro-5-trifluoromethyi-benzyl)-1-(4-imidazol-1-yl-
| piperidin-1-yl)-4-[4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yi}-butan-1,4-dione,

(53) (S)-2.—(4-amino-3-chioro-5-triﬂuoromethyl-benzy!)-4-[4—(2_—oxo_—1 2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-1-(4-1,2,4-triazol-1-yl-
- piperidin-1-yl)-butan-1,4-dione,

(54) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-{4-(1 -aza-
bicyclo[2.2.2]oct-3-yl)-piperazin-1-yl}-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
‘ 'benzodiazepin-3-yl)-piperidin-1 -yl}-butan-1,4-dione,

(98)  (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4 -(8-methyl-8-aza-
bicyclo[3.2.1Joct-3-yl)-piperazin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-ylj-butan-1,4-dione,




y -[ -( q piperazin-1-yl]-piperidin-I-yl}- ethyl)
am de 1'-(3-(4-chloro-3-nmetMyl -phenyl )-2- [ I,
{[4-(2-0x0-1, 4-di hydro-2H k (147)N

ui nazol i n- 3-yl |per|d|n1 kql
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[ fzﬁ?ﬁgﬂ&ﬁrgﬁr 3 geﬂﬁ#cﬂ!a%é(é) glﬁ-ﬁ%rf?ﬁiﬁi-yll-‘I -(4-piperazin-1-yl-
0( 4-wpdridin{t-yipbaianat, a-cmbr)e pi peridin-1-

(148) CX1yl ] -4-[ 4- (2-ox0-1, 4-di hydro-2H

gui nazol in-3-yl)-piperidin-1-yl]- butan-1, 4-di one

PGP S 4 iidazot

(2- qpk)eplnzerzldld+1hylgmq4£{ﬂ-cqm-nazb5+tetréhydro -1,3-benzodiazepin-3-

| 1, 4-di
) RSE G i diepet aode s home o
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- (88)  (8)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4 -(4-methyi-
piperazin-1-yl)-piperidin-1-yl]-4-14-(2-0x0-1 ,4-dihydro-2H-quinazoiin-3-
yl)-piperidin-1-yl}-butan-1,4-dione,

(59) (S)-2-(4-amino-3-chloro-5-triﬂuoromethyf-benzyl)-1_-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl}-4-[4-{5-0x0-3-phenyl-4,5-dihydro-1,2,4-
- triazol-1-yl)-piperidin-1-yl]-butan-1,4-dione,

| (60) (S)-2-(4-amino-3-chIoro—5—trifluoromethyl-benzyl)-1 -[4-(4-methyl--
piperazin-1-yt)-piperidin-1-yi]-4-[4-(2-oxo-1,2-dihydro-imidazol4,5-
clquinolin-3-yl}-piperidin-1-yf]-butan-1,4-dione,

(61) (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-
‘piperazin-1-yl)-piperidin-1-yl}-4-[4-(2-0x0-1,2-dihydro-4 H-thieno[3,4-
d]pyrimidin-3-yl)-piperidin-1-yl]-butan-1,4-dione,

(62) (S)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-1-{4-(5-methyl-2,5-
| diaza-bicyclo[2.2.1]hept-2-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,

(63) (S)-2-(4-amino-3,5-bis-trifluoromethyl-benzyl)-1-[4-(4-methyl-perhydro-
1,4-diazepin-1-yl}-piperidin-1-yf]-4-{4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benZodiazepih—3—yl)-piperidin-1 -yl]-butan-1,4-dione,
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| (65) (%%Q”(zt%hhuﬂbos 8- H@Erhwbr&ﬁ@tﬁyi %erilzyﬂ)41 )[4 {1 -methyl-piperidin-

t hanesul phonyl - pi perazi h- 1-
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(66) (S)-2-(4-amino-3,5-bis-trifluoromethyl-benzyl)-1-{4-(1-aza-
bicyclo[2.2.2]oct-3-yl)-piperazin-1 -yi]-4-[4-(2-ox0-‘1 2,4 ,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yi}-butan-1,4-dione,

- (67)  (S)-2-(4-amino-3,5-bis-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-

1-yl)-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-
yi}-piperidin-1-yl]-butan-1,4-dione, '

(68) (S)-2-(4-a_rnino—3,5-bis—triﬂuoromethyl-ben'zyl)-4-[4-(2—oxo~1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-1-(4-perhydro-azepin-
1-yl-piperidin-1-yl}-butan-1,4-dione,

(69) (S)-2-(4-amino-3,5-bis-triflucromethyl-benzyl)-1-1,4'-bipiperidinyl-1'-yl-

4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-
butan-1,4-dione,

(70) (S)-2—(4-amino-3,5—bis~triﬂuoromethyl~benzyl)-4—[4—(2-0)(0-1,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-1-(4-piperazin-1-yl-
- piperidin-1-yi)-butan-1,4-dione,

(71) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-{{R)-1-(4-amino-3,5-bis-triflucromethyl-benzyl}-2-[4-(4-
methyl-piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyl}-amide,
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) - 4- et hyl - pi per azi n- 2- car boxyl ate
bipiperidinyl-1'-yl-2-oxo-ethyl]-amide, -

(74) 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-{(R)-1-(4-amino-3,5-bis-triflucromethyl-benzyl)-2-oxo-2-
(4-piperazin-1-yl-piperidin-1-yl}-ethyl}-amide,

(75) = 4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-(R)-1-{(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-
(4-methyl-piperazin-1-yf)-piperidin-1-yl}-2-oxo-ethyl ester,

(76) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-carboxylic acid-{1-
(4-bromo-3-methyl-benzyl}-2-(1'-methyl-[4,4'bipiperidinyl-1-yl)-2-oxo-
ethyl]-amide,

(77) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-carboxylic acid-{1-
(4-bromo-3-methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-
yi]-2-oxo-ethyl}-amide,

(78) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-carboxylic acid-{1-

(4-bromo-3-methyl-benzyl)-2-[4-(1-methyi-piperidin-4-yl)-piperazin-1-
yl]-2-oxo-ethyl}-amide,

(79) 4-(2-oxo-1 ,4;dihydro-2H-quinazolin-B-y[)-piperidin-1 -carboxylic acid{1-
(4-chloro-3-methyi-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl}-
2-oxo-ethyl}-amide, |
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(i (OB ARG 5e Bttt ey plogrdied -
04 W&TéZlhé“r (R-2006-dihfyt dirfiydr 0- 2H

the enantiomers, the diastereomers and the salts thereof are of exceptional

importance.
The compounds of general formula (I} are prepared by methods known in
principle. The following methods have proved particularly satisfactory for

preparing the compounds of general formula (I) according to the invention:

(a). In order to prepare compounds of general formula (l) wherein X

denotes an oxygen atom or the NH group and R’ to R® are as hereinbefore

defined, with the proviso that these groups R? and R® do not contain any free

carboxylic acid function:

Reacting piperidines of general formula

R1/%N H

, (1
wherein R' is as hereinbefore defined,

(i) with carbonic acid derivatives of general formula




(161) qui nazol in-3-yl)-piperidin-1-yl]-
butyryl}-piperidin-4-y|)-pﬁﬁerazin-1- yl]-acetic acid
.H methyl (1'-{2-(4-chloro-3-nethyl -
benzyl ) - 4- oxo- 4- [ 4- ( 2- ox0- 1, 4-

(162) di hydr o- 2H qui nagol i n-3-yi) -

Hpi peri di n-1-yl ] - but [}- [4,4']bipiperidinyl-
-yl)-acetate Y \ OB, G \Y;
"-yCH(l'-{2-(4-ch|oro-3-nethy|-béAzQI)-4-

" 0X0- 4- [ 4- (2- oxo-1, 4-di hydr o- 2H

T E——
1l A< . [4- .
o o P T 1,

- OXO-

- trichjafomzetbbiynesthel 2, 5 peopydiohidin- 4+loxy group, with the proviso

Obytyr -4-(1-met hyl - pi peridin-4-yl)-

X ¥ e 0 BER pE bt a oo
1-(1-{2-(4-chl oro-3-net hyl - benzyl) -
04- 0xo0- 4-[ 4- (2- oxo-1, 4-di hydr o- 2H

(i widsFabonieagd deavativesif genetl formua | -

CHout yryl } - pi peri di n-4-yl)-4-nethyl -
~ pi perazi n-2-carboxylic acid 51 StructureNane
cl ~4-(1-{2-(4-chl oroa3-net hyl -benzyl)- o0 1 0
"~ 4-0x0-4-[ 4-(2-oxo-1, §-di hydr o- 2H :
(166) C', qui nazol i Ny 3° (%-pi peridin-1-yl]-
but yryl } - pi peri di n=4-yl) - 1- met hyl, {IV)

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-

- nitrophenoxy or trichloromethoxy group, with the proviso that X denotes the

oxygen atom,

and with compounds of general formula

. (V)

wherein X denotes the oxygen atom or an —=NH group and U, V, W, R?and R®
are as hereinbefore defined, with the proviso that R? and R® do not contain
any free carboxylic acid and/or any other free primary or secondary aliphatic

- amino function or any other free hydroxy functions.




;\,.h,/'

pi per azi n-2-carboxylic acid "

a2- (4-chl oro- 3-net hyl - benzy$)-1-[ 4-

~(1- met hyl - pi peri di n-4-yl)-pi perazi n-
(167)~"1-yl]-4-[4-(2-0x0-1, 2,4,5-tetrahydro- q
1, 3- benzodi azepi n- 3-yl ) - pi peridin-1- C'

T@P%@%H@ﬁ‘ﬁ&?@%ﬁfﬁ%@ﬂ% 8§ ngmpally carried out as one-pot

prO&éstesEhWhiclh] frefarab |hMb)f|r§t' ichielof the two components
' Aﬂ@4 Zvoxo 1, ét)gjtetrah dr o- P

168
i épr 3\)/bl§rﬁ§@@ied2ﬁé eqlamgrqmcpgms af the1carbon|c acid derivative of

gefzglﬁi WEE il hrgg%gﬁgblﬁes[a%ﬁnt le%"gﬁf temBerature then at least

qu#n@laDamo[Jﬁts( o this @tiFerdoenpdneht ?H) or (V) are added and the
(169) %odlhydr012 4-triazol - peridin-

reaptiop) is ceplgted Al g,rb@rpeprdemp@rq;w)e. he react|ons with bis-
(tr@hf&f@ﬂ%ﬁg]ﬁaﬁé%nﬁé %&% E{/ﬁ?f&a%hpcérﬁgﬁ Yk in the presence of at
|edst @zaquivalents dbdsddient bisofticHlomhelyyl)-carbonate) of a tertiary

baélﬁ‘g) gaasrﬁgk;h phymyﬁﬁéth%ﬁéép¥6z§!ghine pyridine, 1,5-diaza-
c?/b@-ﬂ{%e\? Oph% s dne14)4- @F%%Pkgclo? ? 2]octane or 1,8-diazabicyclo-

|"or 0-' 3- met
f5. é)(k}-umd[eaqe@qmifme%tpmﬂy Iuséd,Swh:ch should be anhydrous, may be

(171 dr.o- 4-triazol - 1- er.i,di n-
for EXARIe, ANy an, i eraathyicBrine. dethyiecefamipe
N—metfi}?—?(—é’yrﬁ)’h@@ﬁe 1 Qtﬂlﬁfe%y'f’-‘znﬁﬁﬂé/idtdﬁtone or acetonitrile, while if
, benzyl)-1-[ 4- (4- net hyl - pi perazi n- 1-

bIS (trlchforomethyl) -carbonate is used as the carbonyl component anhydrous
chiorohydroc_arbons, for example dichloromethane, 1,2-d|chloroethane or
trichloroethylene are preferred. The reaction temperatures for the first reaction
step are between —30°C and +25°C, preferably -5°C and +10°C, for the
second reaction step between +15°C and the boiling temperature of the
soivent used, preferably between +20°C and +70°C (cf. also: H. A. Staab and

W. Rohr, "Synthesen mit heterocyclischen Amiden (Azoliden)", Neuere

- Methoden der Prdparativen Organischen Chemie, Volume V, p. 53-93, Verlag

Chemie, Weinheim/Bergstr., 1967; P. Majer and R.S. Randad, J. Org. Chem.
58, p. 1937-1938 (1994); K. Takeda, Y. Akagi, A. Saiki, T. Sukahara and H.
Ogura, Tetrahedron Letters 24 (42), 4569-4572 (1983)); S.R. Sandler and W.
Karo in "Organic Functional Group Preparations”, Vol. li, S. 223-245,
Academis Press, New York 1971).

(b)  Inorder to prepare compounds of general formula (I) wherein X
denotes the methylene group and R' to R? are as hereinbefore defined, with
the proviso that these groups do not contain any free carboxylic acid and/or

other free primary or secondary aliphatic amino function:

Coupling a carboxylic acid of general formula




(172) aka" "~"~ yl)-piperidin-1-yl]-4-[4-(2-0x0-1,4- ¢
di hydr o- 2H qui nazol i n- 3-yl ¥0pi peri- din-1
-yl ]-butan-1, 4-di one 52 StructureNane
Sr2-(3- bronD 4- chl or o- 5- nethyl- benzyl)-1- (1" - net hyl -
(173) X N "N, c,

[4, 4 ]blplperldlnyl-l-yl) 4-[ 4-(2-oxo- \,

, 1, 4- di hydr o- ZFLqU|nazonn 3-yl)-
piperidin-l-yl]-butan-l, ;

2- (3- brono- 4- chl or o- 5-

Hbenzyl) 4-[4-(2-oxo0-1, 4 -2H - (174)"
~"qui nazol i n- 3- yI 1 yl]-1-(4

Hopyri di n- 4-yl - pi ¢ |')-butan- 1, 4-dione Br
a2-(3-brorm-4-ch| -rret -

benzyl) - 1- [ 4- HD et (perirli n- 4-

(175)yl ) - pi perazin-1-yl ]k 4-[ 4-(2-o0xo0-1, 4-
di hydr o- 2H qui nazol i n- SQ/I) pi peri- di,fvI)
-yl ]-butan-1, 4-dione H,,C

Br[4-(1-{2- (3 brono-4-chloro-5- 0

2)
wﬁﬁglgﬁl@%ﬁhy%nﬂﬂzﬁﬁsf Iﬁ%@eﬁl %6 _dyeFBned toa piperidine of

gepprgdéorimdila- 1-yl ] - butyryl } - pi peri di n- 4-
yl) - pi perazin-1-yl]-acetic acid H3C Br nethyl
(1" -{2-(3-brono-4-chl or o- 5-

RN

, (1)
wherein R has the meanings given hereinbefore.

The coupling is preferably carried out using methods known from peptide
chemistry (cf. e.g. Houben-Weyl, Methoden der Organischen Chemie, Vol.
15/2), for example using carbodiimides such as e.g. dicyclohexylcarbodiimide
(DCC), diisopropy! carbodiimide (DIC) or ethyl-(3-dimethylaminopropyl)-
carbodiimide, O-(1H-benzotriazol-1-yl)- N,N-N',N'-tetramethyluronium
hexafluorophosphate (HBTU) or tetrafluoroborate (TBTU) or

- 1H-benzotriazol-1 -y!-oxy—tris-(dimethy!amino)-phosphonium hexa-

ffudrophosphate (BOP). By adding 1-hydroxybenzotriazole (HOBt) or
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HOObt) the reaction speed

‘can be increased. The couplings are normally carried out with equimolar

amounts of the coupling components as well as the coupling reagent in

solvents such as dichloromethane, tetrahydrofuran, acetonitrile, dimethyl
formamide (DMF), dimethyl acetamide (DMA), N-methylpyrrofidone {NMP) or
mixtures thereof and at temperatures between -30 and +30°C, preferably -20
and +25°C. If necessary, N-ethyl-diisopropylamine {DIEA) (Hlnig base) is

preferably used as an additional auxiliary base.




e

met hyl - benzyl ) - 4- oxo- 4-[ 4-(2-0x0- 6 (177)
1, 4-di hydr o- 2H qui nazol i n-3yl)- X p

pi peridin-1-yl]-butyryl}-

[4,4" ] bipiperidinyl-1-yl)-acetate NO

- TiBz 6d-caled aBhydrideprécesd isrused-awa Ryther coupling method for

SRS bRzt phodter) Bgmyte flfch s W godanszly,
"P@Htlhe @Héfﬁ.glriz .ﬁgeﬂ benagqgegl ﬁyés-égyﬂn) Boa&Rdzky, aci d

Br a4-(2-oxo- H qui nazol i n-
"szlp)eqoomeptcdmsnntbawb ﬁpnngeahﬁed@g-1 984 i, 2127/ PNien|
Va@ghlan(varlant Bf the mlxed(a]rﬁ'nybnde proce@g is p?eferred (J.R. Vaughan

Jr., J. Amer. Chem.Soc. 73, 3547 (1951)), in which the mixed anhydride of the

carboxylic acid of general formula (V1) which is to be coupled and

monoisobutyl carbonate is obtained, using isobutyl chlorocarbonate in the
presence of bases such as 4-methyl-morpholine or 4-ethylmorpholine. The
preparation of this mixed anhydride and the coupling with amines are carried

out in a one-pot process, using the abovementioned solvents and at

- temperatures between -20 and +25°C, pr_eferably 0°C and +25°C.

(c) In order to prepare compounds of general formula (1) wherein X

- denotes the methylene group and R? and R? are as hereinbefore defined, with

the proviso that these groups do not contain any free primary or secondary

amine:

Coupling a compound of general formula

» (VII)

 wherein U, V, W, R? and R® are as hereinbefore defined, with the proviso that

R? and R® do not contain any free primary or secondary amine, and Nu
denotes a leaving group, for example a halogen atom, such as the chlorine,
bromine or iodine atom, an alkylsulphonyloxy group with 1 to 10 carbon atoms
in the alkyl moiety, a phenylsulphonylbxy or naphthy[sulphonyldxy group
optionally mono-, di- or trisubstituted by chlorine or bromine atoms or by




y - benzyl)-2-[4-(4-nethyl-piperazin-1-
yl)-piperidin-1-yl]-2-oxo-é2hyl}- am de 53
St ruct ur eNanme Br 4- (2-oxo-1, 4-di hydr o- 2H qui nazol i n-
03-yl ) - pi peridin-1-carboxylic acid-[2- (180)10

mefhy| or hitiogrpeps, dvhilg the' a@sﬁmenﬁmap te-identical or different, a
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(3-brono- 4- chl or o- 5- et hyl - ™" "benz 181?
1831, 2, 3[4atetrazaled 4yl @ vinyl, prapergyl 4p-nitrapnenyl, 2,4- dmatrophenyi
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dimethylaminyloxy, 2(1H)-oxopyridin-1-yl-oxy, 2,5-dioxopyrrolidin-1-yloxy,
phthalimidyloxy, 1H-benzo-triazol-1-yloxy or azide group,

with a piperidine of general formula

RMNH

, (1)
wherein R' is as hereinbefore defined.
The reaction is carried out under Schotten-Baumann or Einhom conditions,

i.e. the components are reacted in the presence of at least one equivalent of
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
carbonates, e.g. sodium carbonate, potassium carbonate or caesium

carbonate, alkali metal acetates, e.g. sodium or potassium acetate, as well as

tertiary amines, e.g. pyridine, 2,4,8-trimethylpyridine, quinoline, triethylamine,

N-ethyl-diisopropytamine, N-ethyl-dicyclohexylamine,

-1,4-diazabicyclo[2.2.2]octane or 1,8-diazabicyclof5.4.0]undec-7-ene, the

solvents used may be, for example, dichloromethane, tetrahydrofuran,
1,4-dioxane, acetonitrile, dimethyl formamide, dimethyl acetamide,
N-methyf-pyrrolidohe or mixtures thereof; if alkali metal or alkaline earth metal
hydroxides, alkali metal carbonates or acetates are used as the auxiliary

bases, water may also be added to the reaction mixture as cosolvent.

(d)  In order to prepare compounds of general formula (1) wherein all the

groups are as hereinbefore defined:
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3-yl)-piperidin-1-carboxylic acid-[1- x "
(3-brono-4-chl oro-5-nethyl #3(182)p ' " H benzyl)-2-(1
-met hyl - 0[ 4, 4'] bi pi peridinyl-1-yl)-2-o0xo-ethyl]-
am de Br a4-(2-oxo-1, 4-di hydro-2H qui nazolin- ~
3-yl)-piperidin-1-carboxylic acid-[1- (183)x "
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pi perazin-1-yl)-ethyl]-am de
_F62-(4-chloro-3-trifluoronethyl- b enzyl)-1-(1
met hyl - (184)[4, 4" ] bi pi peri di nyl -\}-yl)-4-[4-(2-oxo-
F1, 4- di hydr o- 2H qui nazol i n- 3; _
pi peridin-1-yi]-butan-1, 4-
2-(4-chloro-3-trifluoroneth

, (VI

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

primary or secondary aliphatic amino function.

The coupling is preferably carried out ﬂsing methods known from peptide
chemistry (cf. e.g. Houben-Weyl, Methoden der Organischen Chemie, Vol.
15/2), for example using carbodiimides such as e.g. dicyclohexylcarbodiimide
(DCC), diisopropyl carbodiimide (DIC) or ethyl-(3-dimethylaminopropyl}-
carbodiimide, O-(1 H-benzotriazol-1 -yI)- N,N-N',N'-tetramethyluronium

~hexafluorophosphate (HBTU) or tetrafluoroborate (TBTU) or

1H-benzotriazol-1 -yl-oxy-tris-(dimethylamino)-phosphonium hexa-
fluorophosphate (BOP). By adding 1-hydroxybenzotriazole (HOBt) or
3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HOObt) the reaction speed
can be increased. The couplings are normally carried out with equimolar
amounts of the coupling components as well as the coupling reagent in
solvents such as dichloromethane, tetrahydrofuran, acetonitrile, _dimethyi
formamide {DMF), dimethyl acetamide (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.
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(185)yl)-piperidin-1-yl]-4-[4-(2-o0xo0-1, 4-di-
)hydro 2H qui nazol i n- 3-yl )¥pi peri di n-
1-yl ] -butan- 1 4-di one F
r|d|nyI-I -yl -2-(4-chloro- (186)N*

The @J%C@%e% Arby &%ﬁ@?ﬁ% istsegyas a furfher coupling megias! for 4
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V&dhdfhéna'nt bf & mixed anhydride process is preferred (J.R. Vaughan
Jr., J. Amer. Chem.Soc. 73, 3547 (1951)), in which the mixed anhydride of the
carboxylic acid of general formula (V1) which is to be coupled and
monoisobutyl carbonate is obtained, using isobufyf chlorocarbonate in the
presence of bases such as 4-methyl-morpholine or 4-ethylmorpholine. The
preparation of this mixed anhydride and the coupling with amines are camried
out in a one-pot process, using the abovementioned solvents and at
temperatures between -20 and +25°C, preferably 0°C and +25°C.

(e)  In order to prepare compounds of general formula (I) wherein R'is as

~hereinbefore defined, with the proviso that no free primary or secondary

amine is present:

Coupling a compound of general formula

N/”\X N
R1/Q ©

wherein all the groups are as hereinbefore defined and Nu denotes a leaving

 {(IX)

- group, for example a halogen atom, such as the chlorine, bromine or icdine

atom, an alkylsulphonyloxy group with 1 to 10 carbon atoms in the alkyl
moiety, a phenyisuiphonyloxy or naphthylsulphonyloxy group optionally mono-
. di- or trisubstituted by chlorine or bromine atoms, by methyt or nitro groups,
while the substituents may be identical or different, a 1H-imidazol-1-yl, a 1H+-
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phthalimidyloxy, 1H-benzo-triazol-1 -yloxy or azide group,

with an amine of general formula HNR?R®, wherein R? and R® are as
hereinbefore defined, with the proviso that no free carboxylic acid and/or other

free primary or secondary'aliphatic amino function is present.

The reaction is carried out under Schotten-Baumann or Einhorn conditions,
i.e. the components are reacted in the presence of at least one equivalent of
an auxiliary base at temperatures between -50°C and +120°C, preferably
-10°C and +30°C, and optionally in the presence of solvents. The auxiliary
bases used are preferably alkali metal and aikaline earth metal hydroxides,
e.g. sodium hydroxide, potassium hydroxide or barium hydroxide, alkali metal
carbonates, e.g. sodium carbonate, potassium carbonate or caesium
carbonate, alkali metal acetates, e.g. sodium or potassium acetate, as well as
tertiary amines, e.g. pyridine, 2,4,6-trimethylpyridine, quinoline, triethylamine,
N-ethyl-diisopropylamine, N-ethyi-dicyclohexylamine,
1,4-diazabicyclo[2.2.2]Joctane or 1,8-diazabicyclo[5.4.0Jundec-7-ene, the
solvents used may 'be, for example, dichloromethane, tetrahydrbfuran, |
1,4-dioxane, acetonitrile, dimethyl formamide, dimethyl acetamide,
N-methyl-pyrrolidone or mixtures thereof; if alkali metal or alkaline earth metal
hydroxides, alkali metal carbonates or acetates are used as the auxiliary
bases, water may also be added to the reaction mixture as cosolvent.

The new compounds of general formula (1) according to the invention contain

- one or more chiral centres. If for example there are two chiral centres the

compounds may occur in the form of two pairs of diastereomeric antipodes.

‘The invention covers the individual isomers as well as the mixtures thereof.
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. benzodi azepi n-3-yl ) - pi Berl di n-1- g_ll but an- 1, 4-di one
exgrpple in a ratio by volame of 50:50, are used. Then each of the optically
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(2- oxo- b)enzodl azepi n- 3-

yI) plper|d|n 1-yi]-
The (R} or (S) enantiomer alone or a mixture of two optically active

diastereomeric compounds covered by general formula | may also be

t et rahydr

o obtained by performing the syntheses described above with a suitable

reaction component in the (R) or (S) configuration.

The starting compounds of general formula (1) may be obtained, if they are

not known from the literature or even commercially available, according to the




LN

but an- 1, 4-di one, (23)

(S)-2-(4-am no- 3- brono-5-tr&fl uoronet hyl - benzyl)-1-[ 4-

(1- et hyl -

piperidin-4-y|)-piperazin-l-yI]-4-[4-(2-oxo-1,2,4,5-te
priocessad destriBed in WO 98/11128 and DE 199 52 146. The starting

cc?rﬁﬁ§t?nd s ozfeéJenerg] fgrr?'uulg (RﬁralrcgI cgm%né/rcaally avallat;lé Compounds of

 abraftofigRTynay be 65 5} HetRs@RhitAr b e pbbide (1

c@rasbémmd)rngactqi pihgnydalpaings and @mines of genenal fidita- 1, 3
HE ggeﬁodlazepln 3- yl)-piperidin-1-yl]-butan-1, 4-di one,

(S)-2-(4-am no- 3 trifluoronethyl-benzyl)-1-[4-(4-nethy
| - pi perazin-1-y
The pbenyalanine yllepvatn{es neededdo preparedhe ephelydite 1, 3- ben

: @@é&?ﬁ%pdfrbe%e}‘él)fom‘?ulg ?\(/ H{aS} bE Hljelaa%.’f Fnlthé cgh'ﬁ.’:%%nds of

gdri®raJofrdulam no- 3- chl or o-5-t (f 1 uor omet hyl - benzyl) - 1- (4-
di met hyl am no- :
pi peridin-1-yl)-4-[4-(2-0x0-1,2,4,5-tetrahydro-1, 3-ben
zodi azepi n-3-yl) - piperidjn-1- yI] but an- 1, 4- di one,
(27)
(S)-2-(4-am no-3-chloro-5;

-(2-o0x0-1, 2, 4, 5-

tetrahydro 1 3 benzodi azdp
4-pyrrolidin-1-yl- pipersdi

LV .
| uoronet hyl - benzyl )-4-[4

)-piperidin-1-yl]-1-(
- 1-yl ) - but an- 1, 4- di one,

(28)
(S) 2- (4-am no- 3- chl or ox5-t OR | uor onet hyl - benzyl )-1-(1
"-methyl-4,4" - SN

blplperldinyl 1-yl)-4-[4-£2-0x0-1,2,4,5-tetrahydro-1, 3
- benzodi azepi n-3- vyl J-pi p2ridin-1, &X) but an- 1, 4- di one,

(29) |

(S)-2-(4-am no- 3-chl oro-5- trlfluoronethyl benzyl)-1-[4
whdréin U, V and W are as hereinbefore defined and R denotes an

cyclopropzlnethy -pi perazin-1-yl)-piperidin-1-yl]-4-[4
unbranghed-alky group, preferably the methyl or ethyl group, by racemate

hydro 1, 3- benzodi azepi n- 3-yl ) - pi peridi n-1-yl]-but

dééﬁé?g4 di one, (30)

(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyi)-1-(4

-nor phol.in

T f?@@mﬂfﬁ cleayrbe sap b cariss out vsiag snewalin Ratods, whil

ongr ol | tﬁ'ﬁ@r‘ (?}“ tﬁelf%énenllat %Itrgﬁgfongsd fggthe mixture produced
is tlféﬁs&p(anatemusm@pwslmobleﬁmal inidthodareferablyasing ) - 4-[ 4

2. 245 _ | . .

chidipa SEARIE mesiasts, Avshitabie,eRavang SYStETar s step gansists of

thé’feﬁﬂfrhé’ HN&iaZepiat FG % ovozymes AJS; DK 2880 Bagsvaerd) The
1-yl*-piperidin-1-y utan-1,4-dione, (32)

corpounds of ganers! ﬁ}rmwlaaf@mﬂﬁenlhmmveﬁﬁwmﬂ@éh@yl y-1-[4
enahfia il nurg comagunds of eensral e, () by meshods fasiliar

to thelpéptiledchemist.
t et rahydro-1, 3- benzodi.azepi n-3-yl ) - pi peri di n-1-yl] - but

an-1, 4-di one, (33)

If th ? grgu 56 % |ﬁ"@0ﬁfb0§1n8§ P8RS fdrHuVaP(\?)rﬁ"éﬂBfés BRIGN/ genstbih,

the hydroxycarboxyllc acids needed for the synthesis, of general formula




S

pi perazin-1-yl)-piperidin- 1 yI] 4-[4-(2-o0x0-1,2,4,5-te
trahydro-1, 3-

benzodi azepi n- 3-yl ) - plper|d|n 1-yi]-butan-1, 4- dlone
(34)
(S)-2-(4-amno-3-chloro-3dtrif
4' - bi pi peridinyl -1
yl-4-[4-(2-0x0-1,2,4,5-t¢g

buoronethyl-benzyl)-l-l,

’ydro 1, 3- benzodi azepi n- 3-

yl)-piperidin-1-yl]- butg - di one, (35)

(S)-2-(4-am no-3-chl oro-2 f I Uor onmet hyl - benzyl ) - 1- [4

-(1- net hyl -

pi peridin-4-yl)- pﬁ*hydro 1, é di azepi n-1-yl]-4-[4-(2-o0x

0-1,2,4,5-

tetrahydro 1, 3- benzoglaz--ln 3-yl)-piperidin-1-yl]-but

an-1, 4-di one, (36) 0 '

(S)-2-(4-anino-3-ch|oro-5-trif|uof%n%thyl-benzyl)-l-[s
- (4- et hyl -

W&:{EW%V f”é W gre térgllng_eflo_ré/ ld%ﬁ#éé 4-(2-o0xo0-1, 2,4, 5-tet

' mé’g Bé %%6&'88 P edinbolh@Ebi ShdtradristrhuBYigwilth thedh®iRo

th@HRdEnoﬁﬁdhengdeEMHHOU}5 trlfluoronethyl benzyl)-4-[4
-(2-o0xo0-1, 2, 4, 5-
t et rahydro-1, 3- benzodi azepi n-3-yl ) -pi peridin-1-yl]-1-(

With ﬂ%@ provisdi tAafly Hoes et HeAbta-the ¥mind vt AiktAyl4nthPg@up, the
CO(T?S)OUZd@ of generel Browi0d) Bayrid q:lutamdmmiazom:pn)of 4-14

oo P85 ol a5 s a0 A GPle drgaiyg FRaesy - 1.

préfepitdesodium ditrité in 8 ekidit mediunh)If éﬁéﬁtfbrﬂerﬂcaﬂymﬁe ( 39)
(S)-2-(4-an1no-3-ch|oro-51tr|flupronethy benzyl)-1-(4

cotnppandel Are wsed, thg corresponding enantiomerically pure _

hyﬂf&&%@b?%lﬂc é/él cén%%uégls %f‘é)o%taﬁ'ﬁ%], éhp%é ?Bﬁﬁ%ﬂgﬁ%ﬁlsbe n
retai@d durlng the reactlon

(S)-1-[4-(4-acetyl - plpera2|n 1-yl)-piperidin-1- yI] 2-(
4- am no- 3- chl or o- 5-

Anbmefr'm@he&%? BYlaifBE Bpotinkié of deR&et fordufa BXib Rhbadly @ &/

anﬁéﬂn{ zmi aaiepﬁelnba‘oye yefingrcordprises gikylating dve compdinghe,
(41)
(S) 2-(4- an1no 3-chl oro- 5- trlfluoronethyl benzyl) - 1- (4

dlethylan1nonet plperldp 1/¥L2 4- [4 (2-o0x0-1,2,4,5
-t et rahydr o- eFV)E\

benzodi azepi n p|9 'Q: 9 but an- 1, 4- di one,
(42)

(S)-2-(4-am no- 3-chl oro-5- trlﬁluoronethyl benzyl) 1- [4

-(4-ethyl - _

pi perazin-1-yl)-piperidin-1-yl -[4-(2-0x0-1,2,4,5-te
trahydro-1, 3- :
benzaodi azepi n- 3-yl ) - plper|d|n ] - but an- 1, 4- di one,
(43) , (X))

(S)-2-(4-am no- 3- chloro 5-trifluoronethyl -benzyl)-1-[4
-(1-ethyl -
wit lcpﬂespbrmuzilgly Iskibglithtadazéneyleiyblidds, [enkzg romidesLodbendye

'OdE@ﬁi%&ﬁﬁgﬁﬂﬁﬂnﬁﬂ§K%”Blperldln 1-yl ] - but an- 1, 4- dlone




(44)

(S)-2-(4-am no-3-chl oro-5-#%i fl uoronet hyl -benzyl)-4-[4

-(2-o0x0-1, 2, 4, 5-

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

3,4,5,6-tetrahydro- @ 4' - bi pyridinyl -

-yl)-butan-1, 4-di one,

(S)-2-(4-am no-3-chlg

-(2-o0x0-1, 2, 4, 5-

tetrahydro-l,S-benZov~,'epNM-S-yI)-piperidin-l-yl]-l-(

4-pyridi n-4-yl - piperazin-1-yi)-butan-1, 4-di one, (46)

(S)-2-(4-am no- 3- %Kloro 5-trifluoronethyl-benzyl)-4-[4

-(2-0x0-1, 2,4, 5- , (X1If)

tetrahydro- 1, 3- benzodi azepi n- 3- yI) pi peridin-1-yl]-1-(

3- per hydr o- azepi n-

| .

Wi B W o et Bt fefi T End i dAngtes 2 corne;
bremmetmnmgtﬂne atom, analogously to methods known from the literature

(qul'%ﬁvg? t}nfpr@%s Kﬁeper r}te ar¥d Jasor& E') ‘(%\tzmbrglhgfztdr 21t6%--

o-trifluoronethyl-benzyl)-4-[4

' 21g¢rrz@gb])azep| n- 3-yl)-pi peridin-1-yl]-butan-1, 4-di one,
59 °(48)"

(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4

e (A [ -. . .
gt ek atheric prodypisebtaingd £20 thembe 2eparaisd by PEYSICS: ¢ o
- chémaly ﬁ’fé?hdds’ﬂ"preferably using chromatogr:ls\ph:c methods The hydrolytic

benzodlazeﬂln 3-yi)-piperidin yl]-butan-1, 4-di one,
of the chiral auxiliary, coupling with amines of general formula

| HI\(F?)RI %r{g‘lﬁ:igg@lﬂﬁ tﬁe Bgrhgyr[ %r&e&’uﬁg]c lqr%?lboaqgé Byowc?e%ngé/cle)ss Jfo( !

ena?zm@mdlllylzplﬁe Aydrdxytatoaicckicd 3oRpdunas pf Bedenal Jordula
0XO0-
(V} et rahydro-1, 3- benzodi azepi n-3-yl ) - pi peri di n-1-yl] - but
an-1, 4-di one, (50)
(S) - 2 (4-am no-3-chloro-5-trifl uoronet hyI benzyl)-1-[4
The @tarting compounds of general formula (VI) are obtained for example by

rea&tlﬁg %h r|1§sr;n cnp Sggérgﬂorr%h nryl}\lkzﬁ.h EV?tli'li 20| i(aq[}c}i%lalﬁodﬁﬁmdfét%z I_)%?(—

“anf\-Bfd fﬁhﬁbﬂ:lfﬁc@!s %nE%”u%@Qﬁ@érﬁ@' HydRolyhoayi RN trelaiyilgrbip.

on

Th?Q)(atl@owcamonwm&tgwbﬁrafylspmpammno@cm@melqwredemyyu;g 4-14
repafe R CIPatYSI s meheds uanm framy e Jiterature 4Pavig A, Evans,

LedstéAD( Wi .J3hn J M Wiener, JeffreyS Johnson, Dawd H. BI Rtpln and

trifluoro-eth Cp era2|n1 ; |per| but an
- Jason 3- TedrAw, J( ézg hem 64, 6411-6417 [1999]; SauIG Cohen and

AekShader (ﬁwaﬁar{&h JCRHD e S 4d 8B IBY, 1988 Hioaki

hanesu

Kawaha’ ‘Aelljléh:(lghmxmkboakém@r Mﬁalhﬂdmygélﬁun Sadao Yoshikawa,

enzodi azepi n- 3- i peridin-1- but an-1, 4- di on
Yaguze( lggljlda and Hf[c)ienon Péﬁmob%ygshl Tetrahegron Letters 28, 1905-

19((8{?@9%7{)4g§566@118’ at1Ak U Yenatd Fdrhiifs Pﬁ’éy be B@Ha)re&frﬁl%
gertaralhaa\@iabtf{ StafngnieterEtyin)actofdbnca-wikothe Erodessdset r ah

de%@h%&ﬂg‘é@ﬁ%vb"%ﬁ) pi peridin-1-yl]-butan-1, 4-di one,
(54)
(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-4-[4
-(2-o0x0-1, 2, 4, 5-
tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi peri di n- 1- yI] 1-(
4- pi peridin-1-yl -




nmet hyl - pi peridi n-1-yl)-butan-1, 4-di one, (55)

(S)-2-(4-am no-3-chl oro-5-tpi fl uoronet hyl -benzyl)-1-[4

-(2-

di met hyl am no-ethyl )-piperidin-1-yl]-4-[4-(2-0x0-1,2,4
Théevrapoamysioogdneadal formula | obtained may, if they contain suitable

benzod|.azepi n- 3- lrl) - pige,ri din-1- Ia] - but an-1, 4-di one, .
basir kions, e converted, particularly for ;yh rmaceutical use, into their
pffy%oﬂ g%é[‘iﬁﬂldé%teﬁﬂé BhRY QR 1idrbhhie Ur SEANY bk NBYitab BatRis
inelgdé jor-axapeple diydrothidric-amidyHylirebromic 4cid4ph@spdodc Beld, 4,

.5-t et h -1, 3= ' ] ] ) .
it S B, methanesyiehonia agidh efhangsyhaaic adkh)
be{rﬁbpé‘?\tl_ﬁl??@ﬁib 2RI thBIL@h@S@IphbﬁiE'ééﬂl’ | RRtib vk iatid adid e
sueehiacis Igetic asid, mapriake agit) maliogeida citic addtasatic 2k, &

_ et ydro- 1, 3-
' m%%ﬁ:zéocg@azepi n-3-yl)-piperidin-1-yll-butyramde, (58)
(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4

_ - (2-di et hyl am no- _ ) o
Mereryen g pewicmpotingsiaf forula 8),dkikey conipin arcarbexyia asid

3_b i iy - . " .

furopy SREPH RERY B sopvpried ntq e gegian splis hereaf wit
- indr8ani2-dr organio dases, Pavticuidriyt for bhaonao@itival usemythe 1- [ 4
_ ;{é.c clo e%l- n . ]

physiblagicllivacbspisbls.rddition saln hereqfsSybabirbases for hist et
- r - - . . .
nIE0d] Saple: sodim yctoxide oSSy ygroxide: aigonie,
- cy¢lebexylamine, dicyclohexylamine, ethanolamine, diethanolamine and

_tri@ffﬁ%fpz"ai‘ 4- afnlng: 3-chl oro-5-t(fluoronethyl -benzyl)-1-[4-

i sot hiazolidin-2-yl)-piperidin-1-yl]-4-[4-(2-0x0-1, 2,4
, 5-tetrahydro-1, 3- . _ :
Thedrngsrntazition3zeiatgs io rpeemates if the ¢orppeourdsi oigeariesale,

f‘”f'@ﬁ]% &) hpveanone e emept | HPBYSing gprisation A= 4

- inciidesake-mdiviaudr diastereomeric pairs of antipodes or mixtures thereof
1, 3-oxazin- 3-_%/I )-piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-t
whigh-aie\ehtaingddf there is more than one chiral element in the compounds

of §§5§r9ﬂfeoﬁ§f£ {iy, Bsbelir 44 AR ihGVIdudT SbticMY R efafti@grs of

which{th8)ab2vémentioned Bacemates afe trradel umr onet hyl - benzyl ) - 4
- 0X0- 4-[ 4- '
(2-o0xo0-1, 2, 4,5-tetrahydro- 1, 3- benzodi azepi n- 3-yl ) - pi pe

Alsol iAtdéd Y Hive SUb; | Ri5 Hvetiidn e 63)

Ny 2! (4-%%%%@%0633}5’%%"r@'?’ﬂ%ﬁ%ﬁr'g? %’f"ﬁgg’ﬁ%é| )-4
accasing4o|thae (rirension, including the salts thereof, in which one or more

' hyﬂlfyéf#@gqug%\halh%ﬂégec%bfdgﬁgﬁ&%' azepi n-3-yl ) - pi peridin-1
triaza-spiro[ 4. 5] decan-2, 4-di one, 61 (64)

(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4
The pewgsagapounds of general formula (1) and the physiologically acceptable

i Lidin=1-v}) -Di i din-1-vl1-4-14-(2-0x0:1.2, 4
salf_s{ﬁégf%ﬁ%pg%g/iﬂz?}blé pl‘?érB?arc'o.Pdcha% pYoée.rﬁegflba(sedocg(noth.elr 45
selbethvac0GRFB ahiagdnisti ppogetties] Thelinvéntidh Hurthel réladsase,
pharmaceutical compositions containing these compounds, their use and the

preparation thereof.




(65)

(S)-2-(4-am no-3-chl oro-5-t41i fl uor onet hyl - benzyl )-1-[4

-(1- met hyl - '

pi peridin-4-yl)-piperazin-1-yi]-4-[4-(2-0x0-1,2,4,5-te
The abwdraoriquids of general formula | and the physiologically acceptable

se?%gfg%o &% %éR?—‘lgntggg eiétllcdbr%ptlert}/es andt &Hbit g:;cAfc')c?I LRMres in
CGRP ?edeﬂat@rrﬂlﬁtﬂnésﬁlﬂlé& OFties édrhpduHIsAATEHIaY ICERPAMtAgdnistR

-am no-4,5,7,
propertissyietios phararzaﬂcﬂqgcai%w@pgms desariped-fereipaftero- 1, 2
, 4, 5-tetrahydro-
1 3- benzodi azepi n- 3-yl ) - pi peridin-1-ylj-butan-1, 4-di on
Tige fdlloWing experiments were carried out to demonstrate the affinity of the

(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1- [4
abqvemgittipped compounds for human CGRP-receptors and their

' aﬁtghgr@éf?égﬂo?‘éhesp' peridin-1-ylj-4-[4-(2-o0x0-1,2,4,5-tet

benzodlazepln 3-yl)-piperidin- 1- yl]-butan-1, 4- dlone
(68)

(S)-2-(4-am no- 3- chloro 5-trifluoronethyl - benzyl)-l-[4
- (4- met hyl -

i m dazol - 1-yl) - plper|d|n 1- yI] 4-[4-(2-0x0-1,2,4,5-tet
rahydro- 1, 3-

benzodlazepln 3-yl)-piperidin-1-yl]-butan-1, 4- dlone
(69)

(S)-2- (4 am no- 3 chl or o- 5- trlfluoronethyl benzyl )-4-[4
-(2-o0x0-1, 2, 4, 5-

tetrahydro-1, 3-benzodi azepi n- 3-yl) - pi peri din-1-yl] - 1- (.

4-t hi azol - 2- yI pi perazin-1-yl)-butan-1, 4-di one, (70)
(S)-2-(4-an1no-3-ch|oro-5-trif|uoronethyl-benzyl)-l-[4

-(2, 4-di net hyl -

i m dazol - 1-yl)-piperidin-21-yl]-4-[4-(2-0x0-1, 2, 4, 5 t et
rahydro-1, 3-

benzodlazepln 3-yl)-piperidin-1- yI] but an- 1, 4- di one,
(71)

(S)-2-(4-am no-3-chl oro-5- trlfluoronethyl benzyl)-l-(4

-imdazol -1-yl -

pi peridin-1-yl)-4-[4-(2-0x0-1, 2, 4, 5- tetrahydro 1, 3-ben

zodi azepi n- 3- yI) pi peridin-1-ylj-butan-1, 4-dione, 62
(72) . ‘
(S)-2-(4-am no- 3 chloro-5-trifluoronethyl-benzyl)-4-[4
-(2-0x0-1, 2, 4, 5-

t et rahydro-1, 3- benzodi azepi n-3-yl)-pi peridin-1-yl]-1-(

4-1,2,4-triazol-1-yl- piperidin-1- yI) but an- 1, 4- di one,
(73) '

(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1- [4

-(1-aza- _
bi cycl o[ 2. 2. 2] oct - 3- yI)-piperazin-l-yl]-4-[4-(2-oxo-1
2,4,5- tetrahydro 1, 3-

benzodlazepln 3- yI) pi peridin-1-yl]-butan-1, 4- dlone
(74)

(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-N(5
-am no- pentyl) - 4-

0X0-4-[4-(2-0x0-1, 2,4,5-tetrahydro-1, 3-benzodi azepi n- 3
-yl')-piperidin-1- yl]-butyram de, (75)

(S) - 2- (4- ani no- 3-chl oro-5-trifl uoronet hyl - benzyl)-N—(3
- am nonet hyl -

benzyl) - 4- oxo- 4-[ 4- (2-o0xo0-1, 2, 4,5-tetrahydro- 1, 3- benzo
di azepi n-3-yl ) -




."'»w./ ‘

pi peridin-1-yl]-butyram de, (76)
(S)-2-(4-am no-3-chl oro-5-t9ei fl uoronet hyl -benzyl)-1-[4
-(8-methyl -8-aza- bicyclo[3.2.1
]oct-3-yl)-piperazin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahy
AdBindihg3tudies with SK-N-MC cells (expressing the human CGRP

' benzo)dl azepi n-3-yl)-piperidin-1-yl]-butan-1, 4-di one,

regqg
(S)-2-(4-am no- 3-chl oro-5- t(fluoromsthyl benzyl) - 4-[ 4-

(2-0Xx0- 1, 2, 4, 5°
SKN-Mih gelisoare, iltiated i epeaoos- mbyimpd ;E'ag!ei medlum1 Jrre (

m%c}tgl'yp %rrzé‘rznior\}e& ﬂ%m cgnﬁ) %rn't %'u uresy"lﬂe ol ee Wa\shedo tWice with
PB§)0uﬂ‘e( (G.eeb rmam 3)4?I@OCWIP -detadhied BioharRidtidr &avR 8 Ibuifer [ 4

H-i m dazol

myr—zyi Withd P2 Hi EDIAy apd@qiaw@mmmﬂm‘ugmf Biteeresuspangon jrs
%QF AT Sairs s¥lukioR REES dh i dePHEdE R WiSheo,
1E¥(§)MQSO§}O@8H NeEHBOg NL.®rCaldh trg, T-yricess 6y IHIBRERYA0, pH [ 4

7 fbé]ﬁ@? éﬁllﬁhafﬁ Gentiigge twineatilQ y g anpepuspansied ia BiSyifer

thgpéhﬁb‘éﬁ‘ 'of‘éé@ ﬁé} ﬁﬁn getterm;nfd the cells s arg ?op'éczﬂemsed using an

pi peri |n

- Ulr§T2rekerahtentrfaged for 10 mitutes huamm@mhekwpemétaﬂt if4

dissepa e pelet i freeniifhaad 1 Trisbyier (60 6. Bisp BOAgM.

NG SHMMECI PMEDTR 21 749 spriened it 196 bovine g

all@ninzan4e.40 baciBacih| and résuspehded{ombf ﬁl@ﬂ)@(ﬁfﬂhﬂ@ﬂs)) The 4
hoa‘%&ﬂéﬁﬁdr{ﬂr?dwt)'s Foper P48 ¢ Jhememhmns. RpaRisng AR dr

 steblé fﬁrdﬂé’l@[tﬂaﬁﬁ weeks under these conditions.

c] qui nol'i n-3-yl)-piperidin-1-yl]-butan-1, 4-di one, (82)
(S) - 2- (4-am no- 3- chl or o- 5- trlfluoronethyl benzyl)-1-[4

Attt $idWhdYhe homoganised grogustis cjluted 1419 yith assay buffer (50
mii-Tils; 1 5D enN&CE; 5 mM MgClz, 1 mM EDTA pH 7.40) and '

dpyrlmdlnSyI) i peri-din- 1_Iy -but an- 1, 4- di one,
ho nised for 30 séconds with an Ultra-Turrax. 230 pi of the homogenised

préo?@ rgr%ét iﬁg?ﬁ%@@ T3r $80 ﬂ{lﬁhtgs bF bw@'ﬁ ?éﬁbgﬁgtut%eﬂﬁﬂ 59 i [128).

di aza- bi
|od_|o|tgerpsyI£CaH:“}orm1ﬁafneGRelaled/ P]aptldé ¢rtrshriaon) landl, incieasing

| 'coréq:?niraﬁl g% gﬁé‘leBi@g%]u [ ér?geesplh% totg \)OILPITI % |2gb TJ! lrr?" I-but

mcﬁ@éh@r;/ Ks”erﬁf@d’lgi %p'i_’d Rittibh thlolgh EmByhsdamemitrd b4t
with p@l)@tmﬂemmrle . j‘%/qz)lqsmg alcell hanvieltef- The pmtemebdurﬁi 4,5

ran]oa_[ctv%Jr sbmgﬁgurﬁd Uf(lel’?ﬂz 8%3%%% coe@@} lrzlor? sBecn‘“ i€ binding is
deﬁr?ec{ ﬁs Ifr{é l;%[]erﬁ)?ralﬁ;]o%dﬂkrﬁy Il thk!presevrt divl plemiaan CERA: (1
a'PhaﬁUfi}/lgéngH%ﬁtl@nl 4- di azepi n-1-yi]-4-[ 4-(2-oxo0-1, 2, 4, 5-
tetrahydro-1, 3-
benzodlazepln 3-yl)-piperidin-1-yl]- butan 1, 4-di one,

Thé 86hcentration binding curves are analysed using computer-aided non-
S) - 2-(4-am no-3,5-bis-trifluoronethyl -benzyl)-1-[4-(1

| ineASUAR TBIGRTG i .




4-yl)-piperazin-1-yl]-4-[4-(2-o0x0-1,2,4,5-tetrahydro-1

, 3- benzodi azepi n- 93

3-yl)-piperidin-1-yl]-butan-1, 4-di one, (87)

(S)-2-(4-am no-3,5-bis-trifluoronethyl-benzyl)-1-[4-(1
Theagempounds mentioned hereinbefore show ICso values < 10000 nM in the
- bicyclo[2.2.2]oct-3-yl)-piperazin-1-yl]-4-[4-(2-0x0-1,

test dﬁ@”?@@f ahydro-1, 3-
benzodi azepi n- 3-yi) - plperldln 1-yl]-butan-1, 4-di one,

. 64 (88)

B.(GpRE- Adtagonisos By SKHN-MCQ celld uor omet hyl - benzyl ) - 1- [ 4- (4

- met hyl - pi per azi n-
—1-yb)-piperidip-l-yll-4-14-(2-0x0-1, 2, 4,5-tetrahydro-1
SK~$¢ kenead @Zrﬁf?l'idh fejllsg)are wa;:‘[hed che with 2850 ul incubation buffer

- p1 peri dl n-1-
(H(aB)(s :HEB,ESnﬂ moMB-BobLiyd- fmeuhybaaomem%mmﬂ 7a)and 2

praTiQinid 4,37 B WiRes Aftar theyagaifion of GGRR (Kb a5,
ag%ﬂieﬁm ol asPesncinabond |t tano®.my, dr Qﬂﬂmohg@ the

g - 2- 4amn035blstrlfluororrethyl- benzyl)-1-1, 4" -
SUBp ng@,{n 1 dite drffeue;n[t concentrations, the mixture is incubated for

, 5-tetrahydro-1, 3- benzodi azepi n-3-yl )
a”fégule% %BE‘H?% I]- but an- 1, 4-di one, (91)
(S)-2-(4-am no-3,5-bis-trifluoromethyl-benzyl)-4-[4-(2

Inigaaly GRS Essfhea fdartesey heBdriforypis HwiiM Hand (
ceﬁg%'lé?ﬁfoﬂz(bﬂoé 3, 4°8! R sthiiuted)! TrE YL httid aPefrozen in

ligdid(ritrogen &nd sthréd taet2@EQydr o- 1, 3- benzodi azepi n- 3-yl) - pi
peridin-1- carboxylic
acid-{(R-1-(4-am no-3,5-bis-trifluoronethyl-benzyl)-2

ThelchMp ioi
LR contents of the samples are determined by ragioimmunqassay .

(Medwrs. (\meysham) and the pA. values of antagomstucally acting substances
ox0-,1, 2 t et rahydro-1, 3- benzodi azepi n- 3-yl ) - pi
ard BRI Rl 1 ¢
acid-{(R)-1-(4-am no-3,5-bis-trifluoronethyl-benzyl)-2
-[4-(1
Thaworipouprp &f generad formylap| ptibis GERPyantagonistis @pnyrtaesam

-12
tne g 5t oste] dserled iy A8S395 AR heRMEOA 0“8 10 M.
perldln 1- carboxyllc
aci d- é (4-am no-3, 5-bi s-trifluoronethyl - benzyl)-2
In vigwof thejf Bh@@?@@'@m%l propgities ths sompAYNgs g eraaerativgwula |

| Iarg% Erfe d%i}gltﬁegegﬁg@f)p ﬂ){:s?&é@ﬁﬂy]agbekﬂ%é’ dLRRERL Tk ¥hitauhd
fordloe éegt@@mﬂpr@@hﬁlﬂbﬁl@ tréatadritof heafbchss) pattitylaryanizyhihedr

clupiél BeRiaehas tangjen peatashesand §rpoicispdpchsi The 65

corﬁﬁél)mds accordmg to the mveﬂt'cc)ﬂr re aL;;o suitable. for preveng ?/I ) - pi

- (2-oxo0-1 -tetra benzodi azepi n-
mlgfemed'ieadeche aiium)gyhe prodrome period or for preventing and treating
mlgralnleﬁee?dache whléﬂ occurs pnor {ooorsdt}rgr{g }n‘éﬁét?ﬂa’ﬁ hrxl -benzyl)
Moreover, the compounds of general formula | also have a positive effect on
the following diseases: non-insulin-dependent diabetes mellitus ("NIDDM"),

~ cardiovascular diseases, morphine tolerance, diarrhoea caused by clostridium




N

(4- et hyl - pi perazi n-1-yl ) - pi peridin-1-yl]-2-o0xo-et hyl
ester, (97) 94
4- (2- oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-
1-carboxyl ic acid -[1-

tokuy; bkinrdischsas] pantticolary Yhorrid! ahd radibtion-irfaticéd lskinodgreagel

ingUo SRR IRl KSseRar B RIATYIatop: derasssaribe
Jor’i‘\'@gﬁﬂﬂn‘hg%%%bﬂjdel‘ﬂcbmﬂarqmatlon of tlze oral nl%(fosa mﬂammatorly y

enz pi perazin

: Iung disiepees,dillergic rhlyllt]s astbma} eltsegasges am:compar(ueéby excessive

vaépgﬁgmggﬁ&& %gé Ir%éuf%%gt eI BT gtllFIJp y Wy B e LBE ré 8' Thoec
arldsdis1Br SryiRinhy | In%@ﬂmdn) this &&né&uﬂ'&%t ébdonmhg% kil n-4-y

l) - |pera2|n 1- 2- 0x0- et hyl
Imzer(tmn DR ge ﬁparntr@hwng eﬁe@tlpaﬂ@ulayly l[mas,eq Bf pi per

ndufoRthicpainJas ot Tar sxample, complex regipnal paipsyPHROme. 1

(Cﬂﬂs)am ﬁelﬂ‘ogamitepaihl@ﬂrﬁn the framework of systemic neurotoxic
[1,4']Biplperidi n){ (I4 br onp- 3- et hyl - benzyl
de)ea&sa[S@u(:Q;ﬁx £xample, diabetes mellitus, and in pain caused by

mi%!rﬁﬁh‘gfd?{ %ggc)céé'sgéz Thesyripfbrhs B Rignofhlsdr Nt huBHE S Bsds el

by4va(sﬁd atatidn 4nd udir;rdasaecﬂblood ifloazial destrdggh defitieat wahienlard
0X

hO(WOBﬁ%{@agecgpﬁt@%WtBé?mtﬁj & oaEinomR A ey PuiRbhERTiaGted by

g O BRA Syt s o3 P Bovchtidbng acue

th@napeulyl camamis’l tims {nerapeutic approach being distinguished from

noRBog T Y (e Aehen of aEE R tecia.

2 oxo et hyl }-am de, (104)
- 0X0- 1, 4-di hydr o- 2H qui nazol i n-3-yl) - pi peridin-1-c
Th@r ge re@wmq 0] aqmeve a corresponding effect is conveniently 0.0001
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Wﬁwf]yt &re?éraw Qaiéo iomﬁﬁkﬁﬁﬂ bedy meight vian agminisieredprglly.i

| nag%f %{%p%&g@ﬁbﬂ&f"{%nzgﬂéﬁ%sﬁ net hyl .- pi peri di n-

4- yI) pi perazi n- 1-

If t%JtrfaaH{\%lg(\q% ﬁ%@p a_g,gjn{si%;%g @oq%% rel?a%gé? |g|%c$r -3

-glv%n(a% a@QuﬂSl@n%nFFﬂ Edﬁ\re*f’lﬁﬁﬁgll Rorhiohé subs iRty it B Rfidhidto

er|

-re@uqe tae [dms(ee sp&@ﬂ&d abdye-in ethicthgaleoth®; dosage may be from 1/5

of @\e]qg‘&éf grﬁ%%ﬁe_rﬁfpgﬁé ’egooee Fl)J%rtOdl/{] 01;L 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.




(108)
2- (3-brono-4-chl or o- 5- net hyds- benzyl ) -1-[ 4- (4- et hyl -p
perazin-1-yl) -

- piperidin-1-ylj-4-[4-(2-o0x0-1, 4-di hydr o- 2H qui nazol i n-
3-yl)-piperidin-1- yl]- butan 1, 4-di one, (109)

Ca]eﬁgogbr %aﬁyﬁigbqogtgnge ﬁﬁicn may gg Zuxéled in thelcor{wrgltng%/on Enciude

?‘ bnﬁerﬁéﬁés?—p%&@néﬂé Hé&%@é&ﬂu:%"h@;ﬁéﬁé%dnﬁb Sictlokimheer |

butan-1,4- d
an?tagenllstSo antlmmmi&anbs ,Sisteming-Hd eezepipor anfagobibisret hyl - pi

afihiusCalinits) Bldipckers.aragonisis. andiaanigannists: eigat AkBlIds:-
mid ShaigRsRe! hohRetaidel sotdirotdhes Biepsistdls, calcup

ardeporigts, 5-HTiepp Bgonists or other anti-migraine agents, which may be

rofryRiSd RaaiidnyfiliRone B nble indrbiaivsnfiongh caridts aaiary 1 oy
e, @i oSy, Retca BROkaInrod)sBlIpE s

ar boxyl Ic acid
meagnesidmostaarate, y\emyi@yrrplldm Ziffig agid] tar(aricrasidywater, pe

w%t’f%fha%o}' v?:ateﬁgf%er%% t%rlé{orjbngl evx?er?pé]}/ethylene g?yco?S
| prépg!én@wcb: ﬂcegylénedma%hguIcamwetr%zwémmdo@ﬁfaﬂyn l-c

oxylic aci

supsiancemsush &l rm T3 qrsuitgbleraixures trereof, intetaepientional |

- oot PR s 30 3% BPURECE TN e Eopdes Honstersn -,
‘suspengiong,-sbiytions, metered dose aerosols or suppositories. _

pi peridin-1-yl]-4-[4-(2-0x0-1, 4-di hydro-2H qui nazol i n-

3-yl)-piperidin-1- yl]- butan 1, 4-di one, the

Tlﬁféa&h CHEI R sdb{gﬁarfyelg%rﬁ& e% dg%?:éofi‘bﬁmﬁur{g%ﬁﬁ

are o partic
mérgjor@d(abava induBe ddrl emampﬁe tthle ﬁbucsﬂ@nmtdhphmbﬁmmateﬂeﬂ 4

- (4- et hyl - . . . L .
 acpR{iEER HoemplacinaseiealiRvic 997 aZqopHne @eenas, 5. « o
| diffuridty FeRbifedr, fenoprofen ﬂurblprofen |bu|profen indometacin,

benzodi azepi n- 3-yl ) - pi peri d but an- 1, 4-dione,
ketaprofen, leflunomide, lornoxicam, mefenamlc aCId naproxen

| - phf%ﬂglﬁ&@gﬂ% ?5@%&%@?@"&%}5}3]4’ Q8 SBhMtals Ry ) - 1- (17 - e

—phapthaceuticdty &c@ép’taﬂle‘baﬁs hitvsheof a#wwarmeldxtta% shd other
eridin-1-yl]-butan-1, 4-di one
Segs??ne &%%J@IQ rer 10535 for Bﬁ@mlfetqﬁwomﬁzwcﬂepom (4-
met hyl - pi per azi n-

o B b i R

domperidone, diphenhydramine, cyclizine, promethazine, chlorpromazine,

vigabatrin, timolol, isometheptene, pizotifen, botox, gabapentin, topiramate,
riboflavin, montelukast, lisinopril, prochloroperazine, dexamethasone,
flunarizine, dextropropoxyphene, meperidine, metoprolol, propranolol, nadolol,
atenolol, clonidine, indoramin, carbamazepine, phenytoin, valproate, ami-
tryptiline, lidocaine or diltiazem and other 5-HTg/1p-agonists such as, for
example, almotriptan, avitriptan, eletriptan, frovatriptan, naratriptan,

~ rizatriptan, sumatriptan and zolmitriptan.
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(4)

2- (4-am no-3-chl oro-5-triflagor onet hyl - benzyl)-1-[1, 4"]
bi pi peridinyl-1"-yl-
4-[4-(2-oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-
1-yl]-butan-1, 4- dione, (5)

_T%%4amn 30hI0r05tr|quoromethyI benzyl)-4-[ 4-( 2-

0%age g ihpae gctive substances is expediently 1/5 of the lowest

re%b%rﬂﬁémééésé 1 lor HePRo el récéfljrﬂ('rgnd(eé “d4E! ot~ Y1 -
pi perazin-1 but an-1, 4-dr'one,
exam@leddotloll OB mgSf samadtiptdno- 1, 3- benzodi azepi n- 3-yl) - pi
peridin-1- carboxylic acid-[(R)-1
-(4-am no-3-chloro-5-trifluoronethyl -benzyl) - 2-

THe i(‘hvehtlcﬁh FlﬁfHe‘F'rélﬁies' to‘tb{é Uge@Fﬂ‘T@% fganm?d'g gt?oor@iﬁg (tﬁz %heIO i

0XO- t et rahydr o- odi azepl n- 3
lﬂp%mticdi as Ialuablﬁwwarﬁs faritle pajuction and purification (by affinity

ctiybeRiPa 4 BofheaRsmR vl RIS BRSA sk S,
sutable mmabuae fabeliirgt f@@k@hﬂﬂé b?”ubt%iiéﬁdjf%ﬁﬁb!@ predlinsoR,

peridin-1- carboxylic acid-[(R
fot examptery eatabtie nydwgenation vitbrigiumg o beplaging falogen atoms

w@gﬁft%n{ Sntvdd & hikgho¥tic B BRARET abjulhhe R8s 20 e

rededrzhoxo- 1, 2, 4, 5-t et rahydr o- 1, 3- benzodi azepi n- 3-yl ) - p|
peridin-1- carboxylic acid-[(R)-1
-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-(1"-

-E{B'ﬁowhhﬁal‘é'e'chbﬂi peridinyl -1-yl)-2-oxo-ethyl]-anide,

-((R)-3-(4-am no-3-chloro-5-trifluoronethyl - phenyl)

Asla 25 5454 E'rﬂ@ﬁ%w{oarr@seépfswﬁ haye bgen optained frthai n- 1
conﬁ:ﬂﬁmélﬁ)ﬂréparéﬂ‘( DAksB oA statbd? R; WhRicBSdrdi dbYAinkd using

acet at
ready-mastecsilicaotel, B plates§@ Fa54 (8- Menco lammsfsdt,- igminp. pi

I d=

1.8 44] i ERRBEY Gl The Betupe obiaingd ynde the name
Al wispd bMimriEdQ%ﬁ@ réadl,r hadle RilERAIHicH Bxitey6d F259R0.CopiBEs!
(E4M(ezclb>l1§3rm5£adaa itenh @y 20pd118) witBoutethasabersatiratign yThe pi-
rat&%r @g%l?l'ér th %ﬁfaﬁ?‘%%%ét%t Ainits byvolume of the solye: nt in ggﬁgtl?n _
Th)e LEHI[S4}y volume given for NH; are based on a concentrated solutlon of

l—il nmet hyl - pi peri di n-4-yl)-pi perazi n-1-yl]-2-oxo-ethyl}

NHajpiwater.( 13)

Un‘f’és(szcg}ﬁéﬂmée il éiﬁeieé&@htyég ?rztﬁgai?%gﬁ&?se@ééﬁ 5t WorkiRb

peri - car oxyl i ¢ aci
up- tl(lareantm ®ludidnerave Bqtieotis solutiors hgving éne gonechi(ations

az | di n-1-yl - pi peridin-1-yl)-2-o0xo-ethyl]-amde, (14)
SPYCI8d.0x0-1, 2, 4, 5-t et r ahydr o- 1, 3- benzodi azepi n- 3-yl ) - pi

Fopéﬁﬂdﬁhaloéraphic purification, silica gel made by Millipore (MATREX™, 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 provided are measured using the parameters specified below:
Analytical column: Zorbax column (Agilent Technologies), SB (Stable Bond) -
C18; 3.5 um; 4.6 x 75 mm; column temperature: 30°C; flow: 0.8 mL / min;




carboxylic acid-{(R-1

-(4-am no-3-chloro-5-trifl wironet hyl - benzyl)-2-[ 4-

(5-nmethyl -2, 5-di aza-bicyclo[2.2.1

j hept-2-yl)-piperidin-1-yl]-2-oxo-ethyl}- amde, 69
infersipn volume: 5 pL; detection at 254 nm

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

peridin-1- carboxylic

acid-[ (R)-1-(4-am no- 3-chl or o- 5- trlfluoronethyl benzyl

oxo-2-(4-p|pera2|n-1-y|-p|per1d|n-1-y|)-ethy|]-an1de,

(16) |

[1"-((R)-3-(4-am no-3-chloro-5-trifluoronethyl-phenyl)

- 2-{[ 4- (2- oxo-

1,2,4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi peri din- 1

- carbonyl ] -

am no} - propionyl)-4,4"-bipiperidinyl-I-yl]- acetlc

acid, (17)

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

peridin-1- carboxylic _

aci d-[1-(4-am no-3-chl or o-5- trlfluoronethyl benzyl ) - 2-

1,4"- bipi peridi nyl-1"-yl-2-o0oxo-ethyl]-amde, (18)

(S)-2-(4-am no-3-brono-5-trifluoronethyl-benzyl)-1-[4-

(4- et hyl -

pi perazin-1-yl) - pi peridin-1-yl]-4- [4 (2-oxo-1, 2 4,5-te

trahydro-1,3 -

benzodlazepln 3-yl)-piperidin-1-yl]-butan-1, 4 dlone

(19)

(S)-2-(4-am no-3-brono-5-trifluoronethyl -benzyl)-4-[4-

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

tetrahydro-l,S-benzodiazepin-3-y|)-piperidin-l-yl]-l-(
- 4-pyridin-4-yl- piperazin-1-yl)-butan-1, 4-di one, (20)

(S)-2-(4;an1no-3-bronD-5-trifIuoronethyl-benzyl)f1-1,4

' - bi piperidinyl-1" '

yJ-4-[4-(2-o0xo0-1, 2, 4,5-tetrahydro-1, 3- benzodi azepi n- 3-

yl ) - pi peridin- 1- yl]- butan-1, 4-dione, (21)

(S)-2-(4-am no-3-brono-5-trifluoronethyl -benzyl)-1-[4-

(1- et hyl '

pi peridin-4-yl)-piperazin-1-yl]-4-[4-(2-oxo- 1 2,4,5-te

trahydro-1, 3-

benzodlazepln 3-yl)- plperldln 1-yl]- butan 1, 4- dlone

(22) -

(S)-2-(4-ami no-3-brono-5-trifluoromnethyl-benzyl)-1-(1
. -nmethyl-4,4" -

bi pi peridinyl-1-yl)-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3"

- benzodi azepi n- 3- yl)-piperidin-1-yl]-butan-1, 4-di one,
(23). |

(S)-2-(4-am no-3-chloro-5-t(fluoronethyl-benzyl)-4-[4-

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

tetrahydro 1, 3- benzodlazepln 3- y|) plperldln 1-yl]-1-¢(

4- pyrrolidln 1-yl 70 piperidin-1-yl)-butan-1, 4-dione,
(24)

(S)-2-(4-amno-3-chloro-5-trifluoronethyl-benzyl)-1-(1

"-methyl-4,4" -




k%/

bi pi peridinyl-1-yl)-4-[4-(2-o0x0-1,2,4,5-tetrahydro-1,3
- benzodi azepi n-3- yl) - pi persgdi n-1-yl ] -butan-1, 4-di one,
(25)

(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4
Mefhbd A:
cyclopropylmethyl-piperazin-1-yl)-piperidin-1-yl]-4-14
timé Zmﬂﬂo 1 p%réerﬁ'by volume of water percent by volume of acetonitrile

t et rahydr|o- 1, 3- bénzodi azepi n-3-yi ) 4pi peridin-1-yl]-but
an-1, 4-di hd ) i 9 i ani
Yo %cﬁfmlc ac!id)t rifluor ogre[ttmgl‘l-%é%rzn;}?f-c}g-)[4

(S) - 2(4-amno or o-

- (2- oxo- 19% 4, 5-
t et rahydrio-'1, 3- benzodi azepi n- 3-yl ) 4 59peridin-1-y|]-1-(

4- per hydr|jg-.azepi n-
9 1. yl - pi peqodln 1-yl)-butan-1, 4-di one?d (27)

(b) Z- (4-[am no- 3-chtoro-5=triftuorpnethyt=benzyt)-1=1%

1 Al H 1 [WAY nuiJin 1 b1

t1o-1, 2, 4, 390 - 10

pEIHyUIU-L,4-UIachIH-L-yl 'plp LI 71 I e ' 4

P

+n+rnh reto—1—3-benzodiazepnin-3-vI V1l ni neri-di-n~l-vl-lbut. -
[=awaw | l PI I&lul T Tr T . T J ~ A

l.bl.lullyulu Ly J OCTY |u ST o \]

an-1, 4-di one, (28)

In b?é%a?glﬁ\éee fi?‘L@p@nfR:'éh@ﬁ@ﬁ atrbld %B%ﬁ?@b@dreﬁ%@ By Lised ad:

_wqramepm(r@se)ﬂmeanafyncaH%:Gda;airo 1, 3- benzodi azepi n- 3-

ThEgroBUAS A RIda ingBas: Pprilariribeackions spripining 4
the ploduret Byd combined and freeze- dned

|per|d|n 4-yl)-perhydro-1, 4-di azepi n-1-yl]-4-[4-(2-o0x
If rap detpilad mformation is given as to the configuration, it is not clear

| wﬁe‘ﬂﬁélre}p?ég guﬂa é}é@ﬁ?ﬁ%‘#'o‘?m‘tﬁ‘er%awﬁl dPReh hibidiey! 1 - but

| rac(@)usﬁtnérﬂhasmnwrsed;hl oro-5-trifluoronethyl-benzyl)-1-[3

- (4-met hyl -
pi perazin-1-yl)-azetidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tet

_ThééfBH’dWH ]ab%rewatloqs are used. m the ciescin]otlgn of the e)&pecpments

benzodi azepi n-3
(31)
S) - 2- (4-

abs.) o o A0S

Bopi peri di. férﬂb!n'taxy@aftfbn@? oxo-1, 2, 4, 5- tetrahydro 1, 3-ben
zodi azepi n-3-yl Y- pipéridin-1-yl]-butan-1, 4-dione, 71

) - pi peri
n{)- 3-chloro-5-trifluoronethyl-benzyl)-1-(4

CQ{32) N,N'-carbonyldiimidazole _ o
.-y BB ka1 P et 1-y11-2-

Cytrlfl uor gygibtiedanieenzyl ) - 4- [ 4- (2- oxo- 1, 2, 4, 5-tetrahydro
3-
Dct%nzodl agiepiorersetiianepi peri di n- 1- yl ] - but an- 1, 4- di one,

AMB33)
DN%F%) 2- (AN hyoNmamide it uor omet hyl - benzyl ) - | (4

EtQAdi et hydthgd axetetehy! - pi peridin-1
yl)-4-[4- éZ oxo-1, 2,4, 5-tetrahydro-1, 3-
EtQidnzodi 508N 3- yl)-piperidin-1 -yll-butan- 1,4-d ion

serficohd?) semlconcentr t
S)-2-(4-am no-3 Emeoro 5-trifluoronethyl-benzyl)-1-[4

HCI (4- et hyhydrochloric acid

perazin yl ) - pi peddi n-1-ylj - 4-[4-(2- oxo- 1 2,4,5-tet
Hogghydro ei zodi azepin-3-yi)-piperidin- 1

HOBY! | - butBRydrbx¢béhzdifiaRle-hydrate

i. vac. in vacuo (in a vacuum)




iy

Edl aéagslplro[S 5]undec-3-yl)-4-[4-(2-0x0-1,2,4,5-tetrah
2- m@frgsyql@-;ﬁé@m.ﬁ =A3y1y2, 5= REbicGéBrRl2 Y {Hegdh e Exbriplds 9 Pand -

(35)
(S)-2-(4-am no-3-chl oro-5-twi fl uoronet hyl -benzyl)-1-[4
-(l -ethyl -
pi peridin-4-yl)-piperazin-1-yl]-4-[4-(2-0x0-1,2,4,5-te
KOHahydr o-got&ssium hydroxide
cbn§2)20d| azed?‘tcentra%/l ) - pi peridin-1-yl]-butan-1, 4-di one,
M@@HZ (4- ,ﬁgﬁ gbﬁ chloro-5-trifluoronethyl-benzyl)-4-[4
-oxo0-1 tetra hydro-1, 3-benzodi azepi
NaCB yl) - mqnimmd:hlomdel -ylJ-1 (3 4,5,6-tetra hydro-

4' - bi pyri yl)-butan- 1,4-d ion e, (37)
QL)HAZ (4325@/ %ngy%f%ro 5-trifluoronethyl - benzyl)-4-[4
org( 2- 0X0- Jordadic5-
tetrahydro 1, 3-benzodi azepi n-3-yl)-piperidin-1 -ylI-

I:’E(4 pyr i dietroleyn ethgrper azi n- 1 -yi ) - but an- 1, 4- di one,

38)
RYS)- 2- (48R EMPEEMI: 0-5-tri 1 uor onet hyl - benzyl ) - - [ 4
TBTU benzyi- (1 H-benzotriazol-1-y)-1,1,3,3- -tetramethyluronium-

plper|d|n l) - plpera2|n1yl] 4-[4-(2-ox0-1,2,4,5-te.
t r ahydr ofetr U%@Wétﬁazepln 3-yi)-piperidin- 1
TFA/! 1 - but aag,, o4

) - 2- (4-am no%& h#nuro 5- t(|fluoromsthyl benzyl)-1-(I
THF net hanetsatiyanofaydn 4, 4' - bi pi peri di nyl -
-yl)-4-[4-(2-o0x0-1, 2, 4, 5-
tetrahydro-1, 3- benzodlazepln 3-yl)-piperidin-1

= 1-(9
nethyl 3 9-

(S) - 2- (416m%ho- 3- chloro-5-trifluoromethyl -benzyl)-4-[4

I’)nvn’]’)AR

\L UNDT

tetrahydro 1 3- benzodi azepi n- 3-yl) - pi peridin-1- yI] 1-(.
4- pi peridjn-1-yl -
H@/ i i n-1-yl)-butan-1, 4-di one, (42)
ni ho- 3-chloro-5-trifluoronethyl-benzyl)-1-[4
d| nethyl ani no- et hyl ) -pi peridin-1-yl]-4-[4-(2-o0x0-1,2,4
Alas-tetr a?r;(ﬂ:l-m@nzylaalpend:nA-yl) -5- methy|-2 5-diaza- .
benzodi I8[232¥Jr?epPa eridin-1-yl]-butan-1, 4-di one,

(43)
0 7(33)12(124? rﬁmcﬂn%é’et.@wcﬁme% Adddd 105 9BREBY lof beIwzm) (1 DEe

%/ﬁ;herﬁvb@peadlﬁ 4rone pndih§ 0] (12.7dxmmpl) of- 3-medind-2152ljaza-

b'CEC'BE%%G‘Q*%%?%% 199 b MEPHE 1S fectiop gsiraivas s
for(ﬂ aﬂR(MUaﬂena fﬁfcsgﬁrmmre‘iﬁ 0rad § o5 omainay) NABHON wdieme
adde pidl ths rractian soltign rvﬁsrﬁ)tlﬂ)ed@\@(atgmt BURT 2l was acidifiad s
wﬂ%t?%LgﬁY:GH@ IJlCE stlrssd for 1.h.at RT and F}/a%ortated down i. v:—(:icer'l;he

enzodi azepi n pi peri R yram de
res{dsle-Rag domivinen- Bitte RO - 6f 15%fmmpmum,-mew twicd 4

.o (2=di e l.am no- . . .
W”'é?ﬁmLﬁ%éﬁn §oHN g5/ pnd thecombined.arganig phases wears grisd
ovek.Na BNz ﬂﬂbﬁﬁﬁa%éls‘nccant and solvent had been eliminated the residue
was purified by chromatography (silica gel, gradient: DCM to DCM/MeOH/NH;




3-yl)-piperidin-1-yl]-butan-1, 4-di one, (46)
(S -

S)-2-(4-am no- 3-chl oro-5-tipé f | uor onet hyl - benzyl )-1-[4
- (2- oxo- per hydr o-
-1, 3-oxazin-3-yi)-piperidin-1-yl]-4-[4-(2- 0X0- 1,2,4,5-t
1@48625)ydf0 1, 3-
benzodlazepln 3- ylz pi peridin-1-yl]-butan-1, 4-di one,
2.1 g (58% of theory)
ng'é)l‘c‘sz((f am no(N'I’,H%hI 055’65 tri fI uor onet hyl - benzyl )-1-[4

Ri & dazol i di n- 1 YbXsitpgel, @GMMQ@WNH{S@Q@ «0x0-1,2,4,5
-tetrahydro-1, 3-
benzodi azepi n- 3-yl ) - pi peridin-1-yl]-butan-1, 4-di one,

ATR) 55 4 2mely S RRP ISV 2 ez Biey PRl 20 heRIPe 1. 4
A-spltioatdiya.1 g (7.36 r_nmol) 2- (1 benzyl piperidin-4- yl)-5 methyl -2,5- dlaza
blE&(ﬁﬁ%@ﬂ'@%gAe) i d8 L MEoH \xag comLmeg:i with &ng gf ’? 0%
P?ﬁge)éﬁ@ h#di@BkRateuYat R PLRE HoBd Hb 1 3 nP¥hERathivit W Kuction
fillespd 2nd Ahaadinenizelishinated- iSacr The pooduot wagl usedfoy further [ 4

reﬁ&f%f&%‘&ﬁ”‘l“%ﬁ%“%%éﬂ%u n-1-yl]-4-[4-(2-0x0-1,2, 4, 5-tet

Yieghydro- 1, 3- 1.4 g (97% of theory)
benzodi azepi n- 3- yll p|9per| di'n-1-yl]-butan-1, 4 di one,

ESBYS: (M+H)" =1

R{() - 2- (4- am ney 75 el A 05 SpbMMSSHATE o350 2y! ) - 1- 14

- (4- met hyl -

i m dazol -1-yl)-piperidin-1-yl]-4-[4-(2-o0x0-1,2,4,5-tet
rahydro-1, 3-
E zep|n3yl) plperldlnlyl] but an- 1, 4- di one,
(51)

(S)-2-(4-am no-3-chl oro- 5 trifluoronethyl-benzyl)-1-[4

1-ey@opgropyImesthyit4-piperidin-4-yl-piperazine (Example 10.4)
imdazol-1:-yi)-piperidin-1-yl]-4-[4-(2-0x0-1,2 4 5-tet

~H

rahydro- 1, 3-
enzaodi azepj n- 3-yl i peridin-1-vyl but an- 1, 4-di one,
\/p\ yl')-pip yl]-

(S)-2- (4\5ﬁrno 3aghl oro-5-trifluoronethyl -benzyl)-1-(4
-im dazol -1-yl -
pi peridin-1-yl)-4-[4-(2-o0x0-1, 2,4, 5-tetrahydro-1, 3-ben

Az(%Sd' azepidyy J i (49é3%?c§dr8bﬂrrf'etﬁwlpzﬁ’e%%m 1y p%eorﬂﬁne 1-

(S)- 2'(4camonpla€echl oro-5-trifluoromethyl -benzyl)-4-14

1260130 panisol) NehieNavareasideddn baieheseat R fo 8-splion.of
1 '?’EQ)@ ool 32R! bdeyyA-pifBERL AL Dsibendihe PUEABotyidtda0E 8.75

mi({ §)0-2 nfmek oy clop@pahkoarbafdahydé lin 000 mett 6/Etid anyl the 1- [ 4

reatpTa e wan ieckoyaTiohl BLRE:The Misife Wap£epopled 1
do%m‘ﬁ vact 8 ?&)(@l%é’wés?taken up in satgrat?cji NaHCOs _SLOIHUEIH e

benzodi'azepi n pi peri
ex{ragied exhaustlve!y W|th EtOAc and the organic phase was dried over

Na&ﬁ@ W@{tcﬁrytﬁm egg:&an 1% gol%/eh{ iaf& Hgér%) e m| atec? &nzlyesgdue \[vas

pugf ﬁd’ gif t@glt%rngahté% f{sﬂbé g8, BROAEIMe G HNIH; $0l146.8).0x0- 1,
Yig}énzodi azepi niéﬁ)g {8486 GEthagiry) 1- y1 ] - but an- 1, 4- di one,

74




(56)

(S)-2-(4-am no-3-chl oro-5-tmwifluoronethyl -benzyl)-4-[4
- (2-o0x0-1, 2,4, 5-

tetrahydro-1, 3- benzodi azepi n-3-yl)-piperidin-1-yl]-1-(
E4- pi per azi n- 1- yiy* pgp@ri di n- 1-yl ) - but an- 1, 4- di one,

(57) _

(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4

1 H , . .
agbl T T g Qbpfinvimethy4 piperidin-4-Upiparaging, onuaro- 1.3
5-rhie TEAdvememidedito o khlupomef i dibrg &3 Mmblytern-butd-didone,

oydgbrpyneliripeai-bnb-Epeiding oraherigle BaRphRGMand

trlroel( rgeg?g:grf‘wlxtur? arlesSrertraF a‘orntl r11 at ﬁT Ihfe L{e?ﬁtlon soiﬁtugln glaﬁ dr

ewdZatpd deven|.vae. 3the residue combmed with diethyt ether, the

[ ) -.pi idin:1-
legPIBIe s sukion Hlered Ashired T Graedtnyds mesinyies edlaﬁ the
tristthfli@bBYétate salt.
pi perazin-1-yl)-piperidin-1-yl]-4-[4-(5-0x0-3- phenyl

- Yielddi hydr o- 1, 21.86 g (78% of theory)
.riazol-1-yl) pel n-1-yl]-butan-1, 4-di one, (60)
E[S) 2-(4-am no@@-a#%o-&tri fl uoronet hyl -benzyl)-1-[4
- (4- et hyl
_pi perazi n-1- yI) pi peridin-1-yl]-4- [4 (2-oxo-1, 2-di hydr
o[ 4,5
c] qui nol i n- 3-y| )-pi peridin-1-yl]-butan-1, 4-di one, (61)
(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4
4-agétidgmiihyltpiperidine (Example 10.15)
piperazin-1-yl)-piperidin-1-yl]-4-[4-(2-0x0-1,2-di hydr
0- 4H t hi eno[3 4-
d] pyri m di n- 3-yl) - pi perldln 1- y\li_} but an- 1, 4-di one,

(62)

(S) - 2- (4- ani no- 3- chl oF6~ B Tor omet hyl - benzyl ) - 1- [ 4
-(5-methyl -2,5- diaza-bicyclo[2.2.1

"~ ]hept-2-yl)-piperidin-1-yl]-4-[4-(2-0x0-1, 2,4, 5-

ASE! 1 ANy A0ederin DERE A dESRbReae) - PTper i din-1-y11] -but

1 (Js)L L7 49 mmuq)aaeﬁc biid vas dddent oresbitionen2yd miidp45( 4

anB %@%ﬁyﬂ%@e\w n-fignerand hom 9|7}51401raoia azeliding inp100 gL

DCMeAHER
enzodilhﬁaégrgglctniorﬁmﬁt)urepwa% sfirred for 1 h]at RT.60¢ (39 55m mmoi) of

NaBH(®%9)s were added :n 4 batches W|th|n 1 h while cool:ng with ice and the

reé%rﬂhiﬂﬁétmarg@gg ey ed overnlght atlﬁlr 1@3} 5‘("&02%” L}/tgc)n waé d&ed
and-stirindP®BEs Y:%ﬁn dedHdt meeTdr frotr Y200 [0 WERs dddedt tRe

t et rahydr o-
Orgig HHRSe @@Srsepawtﬁd wiffpand dried oven MgB0u aAfter thedieshesant

anfidghvent had hesp. iraingied the rogities WS HyIFeR B TTPmelqaaphy

(snhmgﬂybramlmr DAM to MeOH/NH; 9:1).
yl') - pi perazin-1- 0xo0-1, 2,4, 5-tetrahydro-1

| Yield3 benzodi az@@ g(gti‘;k oftheorgz)

E13- yI) pi peri d Eb but an- 1, 4-di one, (66)
(S)-2-(4- amn I's-trifluoronethyl-benzyl)-1-[4-(1
Rf =aza- - 0. 57 (s:llca gel, DCM/MeOH/cyc/NH3 70:15:15:2)

bi cycl o[ 2. 2. 2] oct - 3-yl ) - pi perazi n-1- yI] 4-[4-(2-ox0-1,
2,4,5-tetrahydro- 1 3-




benzodi azepi n- 3-yl ) - pi peridi n-1-yi]-butan-1, 4-di one,

(67) 102

(S)-2-(4-am no-3,5-bis-trifluoromethyl-benzyl)-1-[4-(4
- met hyl - pi per azi n-

A3byl) Pi peazetidin- wldpéhc{nfe(Z oxo-1, 2, 4, 5-tetrahydro-1
- benzodj azepi n

' A@pjutppggﬁ %”gr{J §_8)§a| rprrput 4razetiding] yhé-bepagypiperidine in 50 mL

M?@-}) %f&%ozﬁﬂéﬁ@d RitR 58bShg 1054 BRIC TRk M ardeiardd fof 74'h &f

Rzandahhbglr Idz.l'hé-damysi dvazeition Jitetad amdtd shlverit-alirdindted
r -aze i n-
Vfcgﬁs?ﬁs yeiwrsiusad fopfrther feactigns mathoubbeing purified.

2- 4amn b oronet hyl - benzyl 1-1,4'
Y%I@pl peI(I di nyl 0{?)@5(;98/050{&1@5}35 Y -

EQl-Mb: ( 2- oxo- 1(M-l41)5"t‘!e¢1rahydro 1, 3- benzodi azepi n- 3-yl)

Rf(‘gl) pgrl(gl gmlnﬁ/J ggésb‘ti%asgff' P?H“&M %Q{éﬁzﬁ)n 4-[4- (2

- 0x0-1, 2, 4, 5-
t et rahydro-1, 3- benzodi azepi n-3-yl)-piperidin-1-yl]-1-(
Eﬂb@l@é:{”azi n-1-yl - piperidin-1-yl)-butan-1, 4-di one,
(71)
4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3-benzodi azepi n-3-yl)-p

1-gestidi-B=\i-per@irb@2ebine (Example 10.22
acid-{( )pel?%fam ng 3( bi sptrlfll)JoromathyI benzyl)-2

-[4- (4

nmet hyl - pi perazin-1-yl)- plper|d|n 1-yl]-2-o0xo0-ethyl)-am
ide, 76 (72)

4-(2-oxo0-1,2,4,5- tetr%ﬁNé;*‘ penzodi azepi n-3-yl)-p
peridin-1- carboxyllc

acid-{(R)-1-(4-am no- 3, 5 bi s-trifluoronethyl-benzyl)-2

-[4-(1-
A4met hyI pil gérhedizhydrylbyetidimSe@k perhidyd-bzépins o- et hyl } - am

Un 8( 3. 'ﬁi% an 2imosphess PAHYE 320 MU LAZRRINAIERAZEPNE WELS

o R MF90 o 1 e s 3y ) - 2
methamesulpiionsite peR0@ antyﬁ DYF- qﬂd meamx{mehfyas] staradifer T(d’aﬂ,/)s

at gg‘{& d'ﬁﬁe @acﬁgp ﬁg@ﬁf‘n E{va ‘?c{fﬁ?'%ﬁa V\ﬂ_’[?ln% E%e?lére l%e aqugous

phaééL Wak i@adtert thée {fth fEt@WcOfF%t &thblh@ﬂ %‘:‘%}ém@ pﬁé@es’—we e
(4-pi perazin-1-yl -piperidi -yl) - {
waghed twige-viithpwates angt mmeomzsaaeﬁﬁeummmmt 9n91 pi

SOM@“J%%’&?” %ﬁ’r"ﬁﬁ%‘% hg: residyiesvas Mice PYEFSHEY hy! - benzyl )
chm'm&tégraphy (silica gel, 1st column: DCM/MeOHINH 19:1:0.025 and 2nd
(4 pi perazi n-1-yl)-piperidin- ?] 2- 0x0--et hyl

colgg}ré ,tert %ﬂ;l methylether).
5:(2- oxo-1, 4- |.hazol in-3-yl)-piperidin-1-c.
eir ‘boxylic aci %2?#(6@“/2'6'?%0%
Rs €4- br ono- 3- me0 8| (stienzgl, DEMMORENRY | 1d: 4.04043)i pi perid
i nyl -1-yl)-2-oxo- ethyl]-amde, (77) '
4- (2- oxo- 1, 4- di hydr o- 2H qui nazol i n-3-yl ) - pi peridin-1-c.
A4Br boxy! 1-‘a‘z@ﬁﬂiﬁ-&*—ﬁﬂﬁerhydro-azepine

5 g 10% Pd/C were added to a solution of 22.0 g (68.6 mmol) of 1-(1-

benzhydryl-azetidin-3-yl)-perhydro-azepine in 400 mL MeOH and 69 mL of 2

N HCI and the reaction mixture was hydrogenated for 3 h at 45°C until the




(4- br ono- 3- net hyl - benzyl ) - 2-[ 4- (4- et hyl - pi perazin-1-y
[)-piperidin-1- yl]-2-oxo-efogyl }-am de, (78)

4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-1-c
arboxylic acid -{1-

trﬁéorbrmrr@eémwz hBe mexh)achidvéd( %ffé?tf'hbﬁtmﬁ'tl)@@ kbRt fra¥

perazin-1- yl]-2-oxo-ethyl}-am de

ehn‘rrzat@st bvac.and ﬁaﬁcnr@dtm whichayas phtafad 9s thiedds- din- 1- ¢

h?gmﬁrd(gfrd% g&b?@&ﬁ?r rgg%tze dl‘@"ﬂ?u[l Retng %e'lf'r?yr - pi per azi n-1-
Yydii= pi peri di ndiﬁ)ﬂdd; (1(2):,I_G>0®tlﬁdﬁy): }- agl dle) 7 (802]' .
1, 4-di I.0- ui nazolin i peridin-1-c
”lﬁ'é]&gé'%f ‘c aci 4 é ; YITPip
4- chl 3- di n- 4-
KT i per azi L“??-. ﬁsmﬁﬁﬁ%’%&“ ppHA, ogfert &
4- (2-oxo-1, 4-di hydro 2H qui nazol i n-3-yl)-piperidin-1-c

rboxyli.c aci d{1- :
E‘égm@i%ﬁ&- 4- chl or o- 5- met hyl - benzyl ) - 2- [ 4- (4- met hyl - pi pe
razinlyl) pi peridin-1-yl]-2-o0oxo0-ethyl}-am de, (82)

4- (2- oxo- 1, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-1-c
1atzq@gyg741p@3q@|rr&4 W-piperazine (Example 10. 24)

ridi n-4-y| ) - piperazin-1- yI] 2-0XO0- ethyl} am de, the
enanti oners, the dll@st reomers and the salts thereof
are of exceptlonaﬁ’ npounds of
general formula (1) are prepared b t hods known in
principle. The foll ow ng nethods ha proved
particularly satisfactory for preparing the conpounds
of general fornula (1) according to the invention: (a)
ABa order tert. butgpa(4-benryiipeiazioh 1 gBRRpedidingriredrbokyiate

g e X _denotes an ox¥gen atomor the NH grou and
ARO Ltt'@nr@j 65 & Mis(38d remeb - Berzyigragine and: 9.8 <380 mmol)

PSP ROFE CERHER% A Thi Bl S0l ) e
glatiabaceticacid anhiihen N}D g (ems In)rmmh@l?fﬁr((ﬁ!c)g wga%dded '
oni ¢ aci

o B A S it S8 ke wes

stirred overnrght at RT. The reaction solution was carefuily made alkaline with
2.2 M K2COg solution, stirred for 1 h, exhaustively extracted with EtOAc and
the combined organic phases were dried over Na,SQ,. After the desiccant
and solvent had been eliminated the residue was further reacted without
being purified.

Yield: 114 g (83% of theory)

ESI-MS: (M+Na)" = 382

R = 0.74 (silica gel, DCM/MeOH/cyc/NH3 70:15:15:2)
A5b 1-benzyl-4-piperidin-4-yl-piperazine

20 mL TFA were added to a solution of 5 g (13.81 mmol) tert. butyl 4-(4-
benzyl-piperazin-1-yl)-piperidine-1-carboxylate in 200 mL DCM and the
reaction mixture was stirred overnight at RT. The mixture was evaporated
down i. vac., the residue was combined with 200 mL 15% K,COs3 solution,




GJ~ G, (IV) wherein Ais as hereinbefore defined and
G denotes a nucl eofugic gragp, preferably the
phenoxy, 1 Himdazol-1 -yl, 1 H1,2,4-triazol-1-yl,
trichl oromet hoxy or the 2,5-dioxopyrrolidin-1-yloxy

elifAuied thikd fintdiawily o0 ffL DUMIn Sadieiictond e é\&ﬂnﬂp@ap,

(ii) with carbonic acid derivatives of genera

or
ofggNAMRASRS VEIE driedovan MaSOu. Aftes fiue desicernt@ogdgnivent had

- oREeIEN R frigfchptid ey OB 1 Ber rengied

withoutheingg pwiifitgdophenoxy or trichl oronet hoxy group, wth
the proviso that X denotes the oxygen atom and wth
Y ounds of ger&&0% etihgPEwherein X denotes the

n atom or, + N oup and U, V, W R2 and R3
ngﬁs her ei ném)e ?e@[ ned, with the proviso that R2
Rend R3 do not &cBdi(slica gelppOM/dieCidiNHy@0:26:59ci d and/ or

any other free primary or secondary aliphatic am no
function or any other free hydroxy functions. 79 The
Efafglenmtal [y two-step reactions are normally carried
ou

as one-pot processes, in which, preferably, in
the first step, one of the two conponents (lI11) or

. 1S Al t Wt h i ol ar nts .of the carboni

i S Eleirs- Gk Bii intatyn v T EbR.
sol vent at)_jggwer tenperature, then at |east equinolar
amounts of the other conponent (II11) or (V) are added
and the reaction is conpleted at a higher
tenperature. The reactions with bis-
(trichloromethyl)-car ‘ ¢ preferably carded out
in the presence of W&tN P edui val ents (based on
bi s-(trichloronethyl)-carbormate) of a tertiary base,
for exanple triethylamne, N-ethyldiisopropylam ne,
pyridine, 1,5-diaza- bicyclo-[4.3.0]-non-5-ene,

Agh 4- di azalVaiimetiylardindhathyng2 dr5-lethydes-aantakepin-3-yl)-
[5.4.0]-undec-7-ene. The sol vents used, which should
‘be anhydfécudiffugposthanafe exanpl e t et r ahydr of ur an,

115 PS4 B} 00 2 0 A1 hERbUb RS TRIF e agded 0.
sotioncfdangt(t 6.‘59,mmbl)I3e(2,2,2-t_riﬂuoro-acetyl)-2,3,4,5-tetra hydro-1H-
3-benzazepin-7-carbaldehyde in 150 mL THF and the solution was adjusted
to pH 5 with 1 mL glacial acetic acid. After 30 min 4.62 g (21.79 mmol)
NaBH(OAc)s were added and the reaction mixture was stirred overnight at

RT. The reaction solution was carefully combined with saturated NaHCO;
solution, stirred for 30 min, exhaustively extracted with EtOAc, the organic
phase was separated off and dried over Na,SQ4. After the desiccant and

solvent had been eliminated the desired product was obtained, which was

further reacted without being purified.

Yield: 4.5 g (90% of theory)
ESI-MS: (M+H)" = 301

Ry = 0.76 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

ABb dimethyl—(2,3,4,5-tetrahydro-1 H-3-benzazepin-7-ylmethyt)}-amine




: ‘.‘\‘(/:

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

car bonyl conponent anhydroug chl orohydrocarbons, for
exanpl e di chl oronet hane, 1, 2-di chl oroet hane or
trichloroethylene are preferred. The reaction

50 aiipeaket anhdB.5 gr(6t 5 ol KICRee@adddEPR RE6lubeh veed g
30C and +25C, preferably -5C and +10C, for the

ﬁ&e%w%kz{hd@ﬂe&w@@laemﬁwmaéé telrahysie-$rblenzagepin-3-

I
Y S ERE RS shlariop® in 30 HE Meqfi e Mp LRt et
stlraﬁfbhézémtrﬁ'f ﬁmmﬂanbb&ﬁbama@ﬂmmratéﬂgjd\m nydc,, the
Neuer e I\/Etho raparativen i sche eme
regiugrompIned @E'@@ﬁ fr@@reﬁao FRmENe @80335% Gensitenigan
S S TR TR Wéaaog‘%“i@iéﬁekﬁ%ef@
lightikeoven @iland H. Ogura, Tetrahedron Letters 24 (42),
4569- 4572 (19 andler and W Karo in
YI'e@gani c Func%g% a\(?gé%futs ®P¥dparati ons”, Vol. I, S.
ESRAIS245, Acadrmrp* Brggss, New Yor k 1971) (b) In or der
to prepare corrpounds of general fornula (1) wherein X
Ridenot es t he k3 (sdlite gpl o MiMeOkl/cyo/NRE 74:45:46:2)
her ei nbefore defined, with the proviso that these
groups do not contain any free carboxylic acid and/or

Exanfygle A% ee prinmary or secondary aliphatic am no

function: Coupling a carboxylic acid of general
formula 80 WHO , (VI) wherein U, V, W R2 and R3 are

PRl SHIPR P e HilREny b R gt 5

her el nbefore. The coupling is preferably carried out
‘usi ng nmet hods known f'rom peptide chemstry (cf. e.g.
Houben- Wyl , Meth ds [ 1 gani schen Chenie, Vol.
15/ 2), for exanpl ing carbod¥i mCles such as e.g.
di cycl ohexyl car bodi i m de (DCC), diisopropyl
carbodiinide (D C) or ethyl-(3-dimethyl am nopropyl)-
ATeR ! bodi i mijgg1-tenkH- ;wPa.emm yh-Bfstradin: 13%-2 22-trifluoro-
N-N , N -tetranmet hyl uroni um "hexaf| uor ophosphat e
(HBTU) oethespnaf | uoroborate (TBTU) or

A solution of 8.21 mL (57.83 mmol) trifluocroacetic anhydride in 40 mL DCM .

was added dropwise to a solution, cooled to 0°C, of 15.0 g (57.83 mmol) 1-(1-
benzy!—piperidin-4-yl)—piperaiine and 20.1 mL (145 mmdl) triethylamine in 200
DCM and the reaction mixture was stirred for 5 h at RT. Water was added, the
organic phase was separated off and dried over Na,SQ,. After the desiccant
and solvent had been eliminated the crude product was further reacted

without being purified.

Yield: 8.3 g {40% of theory)
El: (M)" =205

Rs = 0.48 (silica gel, DCM/MeOH/NH; 90:10:1)

A7b 1-(1 —benZyI-piperidin-4-yl)-4-(2,2,2-triﬂuoro—ethyi)~pi perazine

0.53 g (14.07 mmol) NaBH4 were added to a solution of 1.0 g (2.81 mmol) 1-

| [4-(1-benzyi-piperidin-4-yl)-piperazin-1-yi]-2,2,2-trifluoro-ethanone in 9 mL of




(N,

1
H benzotri azol - 1-yl - oxy-triiss (di met hyl am no) - phosphoni
um hexa- fluorophosphate (BOP). By addi ng
1- hydr oxybenzotri azole (HOBt) or
1 a—dhgsmma@nd 41axb o8 THFE MY thea-alsdluferpen?.08mhB 1t 167 mmol)

ég(ﬂ% qe reaction speed can_be increased. The
mals 1-dioxapeNa dsi&drqlreawmtoﬁmﬁe%&ﬁnwwﬁnswﬂ
wﬁﬁ'iﬁul'ﬁ)t l%erfTHéT%aEf?&Péblﬂﬁ?ﬁ%%ﬁﬂ% ¢ 5 e?‘éoél'?ﬁ;hlf was

coupl i ng reagent vents suc OfOﬁE ane,

decnpdsed with maater arckee\apioratied elowdi IdeWWe rémdmmbtmned

weri e bY EhiaTR GRSl gt EAOACDpar it e85 8 e en
YeRf} and +30C, ®aeiguahl Mfthggg&and +25C. If necessary,
N-et hyl - di i sopropyl am ne ) (Honig base) is

EgHMSsr abl y usddidd)’ Erﬁ%dl tional auxiliary base.

Rebupt mg ot nder ScLGeP FRIR T AT SaRg0 ) ”;2‘32{ al

formula (I) (cf. also: M Bodanszky "Peptide
Chem stry", Springer-Verl a? 1988, p. 58-59;, M
ABpdansz kyl-Pirepdinnbyiod-63, 253 riflupra- @wy@ympﬁ@glng

S 9T YEII6Werl Sheco 8 o015 DA RAIES AR-

m xed e process | prere

béiﬂygﬁmﬂendmr-%yl)-lﬂl- (mrtnﬂﬁﬂneﬁetﬁgﬂlﬁptpﬁazﬁéﬁ 30 H95MeOH iand
whi ch the m xed anhydride of t carboxylic acid_of
th@é%“r“éﬂ” Tifures Rrdrognaiaaiiar 4.5 hval RE@pHctbairds. To

QﬂeStHQLi%é(étlcﬁ)aé Eﬁé‘l{%La‘:tzﬁ of PB{E fée\ﬁ? gﬁ&&gahé ﬂﬁHg&sﬂenation

orocar onate | pres ases suc
waB oarttimpledrfor plintharel .Bh. After the caialybibthadhbeeT r@moved by

SRR Ing s e SR e A coul g

obtsihag. t he abovenenti oned sol vents and at tenperatures
bet ween -20 and +25C, preferably 0C and +25C. (c) In
Yigldder to prep&@gd%%mfdbe@v)general formula (1)

ein X de nmet hyl ene group and R2 and R3
%Yf@éas her ei ng@;gﬁ —gg’f?i ned, with the proviso that
Rft=hese groups @GJ51G§1I10@C§{'§] SEHD M eO1ERIHRI70780:8) Of
upl i

secondary . am ne: ng a conpound of general
~ formula W, (VIlI) wherein U, V, W R2 and R3 are as

E;%ﬁﬁé?%ﬁore defined, with the proviso that R2 and R3

ont ai n -any free primary or secondary am ne,
and Nu denotes a | eavi ng group, for exanple a hal ogen

| h as the chl
MARYHD-( Retro T plpeﬁdt% 4-ylyelhyil-amine (Example 10.32)

H
\N/\/%N/

) A8a (N,N-dimethyl-2-(1-methyl-piperidin-4-yl}-acetamide
A solution of 9.3 g (50 mmol) ethyl N-methylpiperidinyl-4-acetate in 50 mL

40% aqueous methylamine solution was stirred for 15 h at 80°C in a bomb
tube. The solvent was eliminated i.vac. and the residue dissolved in EtOAc.

The organic p-hase was dried over MgSO, and the solvent was eliminated




brom ne or iodine atom an al kyl sul phonyl oxy group

with 1 to 10 carbon atons 40 the al kyl noiety, a

phenyl sul phonyl oxy or napht hyl sul phonyl oxy group

optionally nmono-, di- or trisubstituted by chlorine or
jvagom ne atonms or by 82 nmethyl or nitro groups, while

the substituents nmay be identical or different, a1l
Yipldi mi dazol - 1 4yl g (85% oitpgorygol -1 -yl optional ly

REYFLL LU 08 BB JADER iy 9ifps 1 (e carbon

1H-123tr|azol 1-yl, 1H-12 3,4-tetrazol-1-yl, a

vinyl, propargyl, p-nitrophenyl, 2, 4- d|n|trophenyl
A8l i chl or m@mﬁ?ﬁ (1paﬂthabmp@rldwé1w)ret yEariie uor ophenyl |

o £ Q0D (PUEAPIM 2 Ao BT A B pradice g i
THh Wead addeky Hmww[sé.td-h Belutiontofiiar gl(sﬂnmhomdtmumaazmrdm;um
pi peri dine of general fornula R1!

hy%rui@yn ﬁﬁé@leﬂwﬂni etherqathe, ETH’étiUF%‘é’ﬁé refiued faed h ambthen
SBACHERQhrHUIFL AR 0 ol o SEA b0 NERHTRG st
the Belupoem&ﬁ:rr@ﬁ fat 30 enaBIAﬂ)aeﬁItfqt:mrvﬁie&mlve]ﬁ waeliminated

: b t bet - 50 d +120C,
i3 ofng Bsldpe ae Bosnielinaieth e MBrdors MaSChand e
' so%ﬁ?%g%hﬁﬁnﬁgﬁyggés The auxiliary bases used are

preferably al kali nmetal and al kaline earth netal
Yiglddr oxi des, é %g (8Wdichithénrgty oxi de, potassi um

Ry ot 9o or B UISHAEBN AL T onre

.or caesium carbonate, alkali netal acetates, e.gqg.
sodi um or potassium acetate, as well as tertiary
S e.g. pyridine, -2,4,6-trinmethyl pyridine,
qui noline, triethylam ne, N-ethyl-diisopropylam ne,
N- et hyl - di cycl ohexyl am ne, 1, 4-di azabicycl o[ 2. 2. 2]
Cyaltipantyl-ofiethylSigértdia-gharhink  EdafplndedqY- ene, the

tetrahydrofuran, 1,4-dioxane, acetonitrile, dinethyl
for mam"}ge, di met hyl acetam de, N nethyl-pyrrolidone

g res thereof; if alkali metal or alkaline earth
y@m des, al kali metal carbonates or acetates
are used the auxili ary bases, water may al so be
added to the reaction mxture as cosolvent. (d) In
~order to prepare conpounds of general formula (1)

Agglher ein (ql-ﬂner%z@?—pip% E—yﬂrcyc open?yrl %&H?If-é)rﬁ%edef | ned:

6.0 ‘mL (105 mmol) glacial acetic acid were added to a solution of 6.5 g (31.8
-mmol) (1 -benzyl-piperidin~4-yl)—methyl—amine and 2.7 g (32.0 mmol)
cyclopentanone in 200 mL THF and the reaction mixture was heated to 55°C
for 10 min. After cooling to 15°C 10.6 g (50.0 mmol) NaBH(OAc)s were added
batchwise and the reaction solution was stirred overnight at RT. To complete
the reaction another 3.0 g (14.2 mmol) NaBH(OAc); were added and the
mixture was stirred for a further 5 h at RT. 100 mL of water were carefully
added, the pH was made a'lkalihe using NazCO3, the mixture was extracted
exhaustively with diethyl ether, the combined organic phases were wéshed
with water and evaporaoted_down i.vac. After elimination of the solvent the
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83 Coupling a carboxylic acid of general formula A
N~X R1' v, (MI1) whereinggall the groups are as
her ei nbef ore defined, with an am ne of general

formul a HNR2R3, wherein R2 and R3 are as herei nbefore
redeiuenfgs pWifidt by @hrd?ﬁé}bgl%bh&r(é’ﬂicé el £ESABMeOPNYAL N

any free carboxylic acid and/or ofher free primry or
9'§é¥§hdary al i phatic amno function. The coupling is

- ferably cargj " [ nmet hods known from
Y%écgti de chem%p%@?&é pygj.e%%/)l—louben-v\ew , Met hoden der
ERr gani schen Chemte2Al. 15/2), for exanple using
carbodii m des such as e.q. dicyclohexylcarbodiim de
R(BOO) . di | soprpyPlicanshOArAleQty 870.3)
et hyl - (3-di net hyl am nopropyl )- carbodiimde, O (1

H benzotriazol-1 -yl)- NNN ,6 N -tetranethyl uroni um
A8exaf | uoroyplopsptyhirest WETDSridin -4t @iamaibkuor oborat e ( TBTU)

 180g Tl PR e mirnd 1 slitn BRSO E1R 35 B9 (1-benzyl-

roxybenzotriazo

pié@@ﬁ%ﬁ%ﬁ’&@b@ntﬁfﬁﬂa&w%@ 2@0 mL MeOH and the reaction
madurgdvasclyydrogenated 4o hyad IRF an@ Sdandhz dftardaé catalyst had

ool B R0 E5 € B85 OAThESE e e

deirel Hred@it vidieomaimRll ABictONROARMNT résctd® Withdst b&iA

coupl'ing reagent in solvents such as dichlor omatﬁane,
purdedahydr of uran, acetonitrile, dimethyl formam de .

N , di met hyl m , N-net hyl pyrrolidone
Y'% I\/Pg or rrix%‘,squgg{)‘%’e?éﬁggm) at terrpel)r/altoﬁres bet ween

R-=80 and +30C, ops{siicabdel, ERSAC/RROIREM: o:f0.Mecessary,
N- et hyl -di i sopropyl am ne (D EA) (Honig base) is
preferably used as an additional auxiliary base. 84

Ex I8¢l | ed anhydride process is used as a further

‘ met hod for synthesising conpounds of general
formula (1) (cf. also: M Bodanszky, "Peptide

: Chem st N Spri r-Verlag 1988, .-58-500 M
4-Go iR iA*isopiazabipr 2y yrpasiding HeasypiedNey

of the m xed anhydri de brocess is preferred (J.R
‘Vaughan Jr., J. Aner. Chem S 73, 3547 (1951)), in
whi ch the m xed anhydr j,de _of ﬁé
| H/_h\\;&/ I
' 0

. A10a 1-benzyl-4-(1,1-dioxo-1’-isothiazolidin-2-yl)-piperidine

3-chloro-propan-1-sulphonyl chloride was added dropwise at RT to a solution
of 19.0 g (100 mmol) 1-benzyl-piperidin-4-ylamine and 27.2 g (197 mmol)

‘K2CO3 in 200 mL acetonitrite. The reaction solution was left to stand

overnight. After filtration the solvent was distilled off. The residue was taken
up in 120 mL EtOH and combined with 6.2 g (111 mmol) KOH. The mixture
was refluxed for 1 h and after cooling acidified with HCI. The precipitate was

suction filtered and dried.

Yield: 15.4 g (46% of theory)

melting point: . - 255-257°C




carboxylic acid of general fornmula (VI) which is to be
coupl ed and nonoi sobutyl ¢®rbonate is obtained, using
i sobutyl chlorocarbonate in the presence of bases
such as 4-net hyl - nor phol i ne or 4-ethyl norpholine. The
preparation of this m xed anhydride and the coupling

With amnes are carried out in a one-pot process,
A1 ng t hé-d@pbdismenth dseibiagolidiers-y)-pinerdine t enper at ur es

AT i PPl e e S e miBaRY B o5 i e
mitdgrebeni-4g | fdioxoeELishRiRbrdiA-/NPibentidd) t he

proviso that no free primary or secondary amne is
Yigldesent : Coupl8.hg (84 Borfgbeery) of general fornula A NX

: rein | groups are as hereinbefore
mé’&%‘%ﬁéﬁﬁand N?ga%%%fes a leaving group, for exanple a
Riral ogen atom 1B [6ilRS deNeDCR/MeOMes:yr omi ne or i odi ne

atom an al kyl sul phonyl oxy group with 1 to 10 carbon

atonms in the alkyl noiety, a phenyl sul phonyl oxy or

E;%ﬁ@égéhsul phonyl oxy group optionally nono- , di- or
' ituted by chlorine or brom ne atons, by nethyl
or nitro groups, while the substituents may be
ical or different, a 1 Himdazol-l-yl, a1l H B85

. te’lﬁ'g’l?'g BIQeIiQW“4dﬁ'@FHﬂ%KE>§af§QJSS1tQ-5Q)t ed by one or two

1H 1,2, 4-triazol-1-yl, 1H1,2,3-triazol-1-yl, I

H-1,2,3144-tetrazol-1 -yl, a vinyl, proparagyl,

Pty ophenyl , 2, 4-di ni trophenyl, trichlorophenyl,
H pm rophenyl , pentafl uorophenyl, pyranyl or
- pyridinyl, a dinmethylamnyloxy, 2(1 :
H) - oxopyri di n- 1-yl - oxy, 2, 5-di oxopyrrolidin-1-yl oxy,
pht hal i m dyl oxy, | H benzo-triazol-1 -yl oxy or azide
Aldaoup, wlt-bermyl-pipandimd-ywdedraltylfamme a HNR2R3,

' [ R2 d R3 . h j defined, with
UnHRESS gt gt piseens arcb Bioa it e it 7 e@repii o THd 8L
“tolliérRewBs iatRIeY dRPbpWwREAH Bt eagfbgg?mgﬁ SuAGhi eNah S

present. The reaction is carrie
mrselh dtaenayBaipetidin-boneianddh mbr(819 mmsl) of ferébutytamine in

s, are,react I, sence, of | east one
20§ B BFRE ncquenl 5 REY Siatile g nBL RPN e 4 ppEaXdeed
151 MeeRachOf neiRidire- WaQ Gtirred @vefraghat RT Qe PRebipiBRE fomiel
optionally in the presence of solvents. The auxiliary
was suction filtéred and the solution remaining after the addition of 65 mg of
platinum oxide was hydrogenated until the theoretical uptake of H.had been
- achieved. After hydrogenation had ended, 160 mL of 2 N NaOH solution
were added to the suspension, it was filtered, the organic phase was
- separated off, the aqueous solution was extracted three times with toluene
and the combined organic phases were dried over Na,S0;. After the
- desiccant and solvent had been eliminated the product was further reacted
without being purified.

Yield: 13.9 g (43% of theory)

Al1b tert-butyl-piperidin-4-yl-amine
1.5 g 10% Pd/C were added to a solution of 13.9 g (56.0 mmo!) (1-benzyl-




bases used are preferably alkali netal and al kal i ne
earth nmetal hydroxides, ej@ sodium hydroxide,
potassiun1hydroxide or barium hydroxide, alkali netal
car bonat es, sodi um car bonat e, potassi um carbonate

plﬁérudiﬁﬁtsj/lw&rt-ﬁé Syhgﬁﬁﬂeem PA KR MBB n@ﬁ% @befon Mikture was

sodi um or pot assi um acetate, as we as tertlary
hyaiﬁ‘i}gﬂnﬁte@ agRTpmtnl thenﬂaeoggtwatsumtaka@f hlg hed begnrashieved (2 h).

f%f’ ﬁ% %Sé%%hgﬁgé)[ ?gﬁ'}lﬁg by 'ﬂox flitgrllrlags R4 WY s&(ﬁerrﬁ Wwas

ellilnlﬂa@daﬂ@d@&@ﬂﬁrad&t@ﬁéﬁ@me@r which was further reacted
-di azabi cycl o[ 5. 4. O] undec- 7-ene, the solvents used

Wimut@@'ng‘@-ﬂl @f(janpl e, di chl oronet hane, tetrahydrof uran,
YIéI’dA' di oxane, ggs%rl\éfltﬁ?%&) met hyl formam de,

net hyl acet am pyrrolidone or m xtures
thereof; if alkali metal or al kaline earth netal
hydr oxi des, al kali netal carbonates or acetates are
@i@g&ﬁhe auxiliary bases, water may al so be added
to the reaction m xture as cosol vent. The new _

compounds of general formula (1) according to the
i nvention contain one or nore chiral centres. If for

4+-BEGE i OBRS FaBipicine [SkorpiR 089 i st or coner i

antTpodes— The rnventioncovers the i ndividua
isomers as well as the n1xtures t hereof. 86 The

~di astereoners may be separ at d_gn the basis of their
di fferent physico- chen1ca ggprtles e.g. by
fractional crystalll sui tabl e sol vents, by
hi gh pressure liquid or colum chronmat ography, using
chiral or preferably non-chiral stationary phases.

A rarar clbrk Bl AARTeapimipEas L Sihanes o pavete

| .
U g ASERCIE 19 0 B LA NI AR iR o)
weae addee batghavise teda solation loé 2d) g2 &2 onmol) &-meghyl-daf-| y
. ti | t j . d t wi.th
miggeplEdn 2 5 e St R AL e R O bt wF ¢
stifé&d ebr A0thirP4t this) teipReSLY. Thteﬂré %IUﬁor%f ﬂi,o %t‘M 8p mmoi)

-)-nononet hyl tartrate or (+)-canphorsul phonic acid

(
terpbutd 4-mgthargsuiphanylpyy-pinesidiner brcagdexyfste lmﬁﬂ L DMF was

siobf) added BTG R e &N sbithah s bensiyepdor2 5 h

100 VR indttade wEs bwbdréteﬁafmmt vae., itise reidue WEQ taken up in

racemate of a nﬁound of gener al fornula )
150 glc Do the oranic ghase, waébwémrwczﬁwwah SQ;mL a‘eateryln each
S
Ca%)%@%ﬁ{’éangég . gS@egﬁt | ng Cr%ﬂ?%p@%%ﬁ?hé& ben
elidinatdcetheaesidue, warpluribier reacted withostehdisg phefiedf are
Yield: 0.65 g (17% of theory)
ESI-MS: (M+H)" = 266
Rf= 0.56 (silica gel, DCM/MeOH/cyc/NH3z 70:15:15:2)
A12b 4-(2-methyl-imidazol-1-yl)-piperidine

A solution of 650 mg (2.45 mmol) tert. butyl 4-(2-methyl-imidazol-1 -yI)-'
piperidine-1-carboxylate was dissolved in 10 mL of 4 M HCl in 1,4-dioxane




x'/ .
i J

separated using their different solubilities. This
reaction may be carried outjpin any type of sol vent
provided that it is sufficiently different in terns of
the solubility of the salts. Preferably, nethanol,

an@tthé'ﬂé’éct@h rmxmrér\m $thesceet 2 H SYRT EXdRlgurdwas rati o
by vol une of 50:50, are used. Then each of the

evaporat%d downacaovdhe aesidue wagi costined with diigeeriopylether and

o 0 B RT hEBLATASR s oa ot s

in 8@ clrcutating alf dyer. THydesiell rodactarasiobtaireguaoihe
met hanesul phoni ¢ acid, and in this way the
dilysre@UIRYi ng free conpound is obtained in the (+) or
Yiélg) form The4? )‘n@[?ﬂ’/@o j omer al one or a mxture
of two opti cal ive I as ereonerlc conmpounds
E3ldv8r ed by geﬂ‘dﬂ-HD £ d66ul a | rray al so be obtained by

performng th ynt hese bqy.e th a
Risui t abl e reagtqs‘lod%"'gﬁ ir@‘i@' Bﬁﬂ@ﬁe%)ysez#é)(s)
configuration. The starting conpounds of general
formula (111) nay be obtained, if they are not known
Exbrmphe A@ literature or even commercially avail abl e,
according to the 87 processes described in WD 98/11128
and DE 199 52 146. The starting conpounds of general

4-(0Y-Bigheth |1Mda9£roq=-1 méﬁumblmxamé aplea) Conpounds of

general Tormul a nmay be obt ai ned by nethods

famliar to the peptlde chen1st from protected
phenyl al ani nes and am nes eneral fornmula HNR2R3.
The phenyal ani ne der|vat|ve eded to prepare the
optically pure conpon fN eral formula (V) may
be prepared fromthé c 0 nds of general formula
wherein U, V and Ware as herei nbefore defined and R
denotes an unbranched al kyl group, preferably the

A1EBthyl  oertebhid 4Q2qucﬂlmé¥|¥ylflﬁifc%i%¥ q-yl)‘:blﬁéﬁﬁﬁé 1 Eé‘('b%xylate
racemate ci eavage can be carried out using enzymatic

Preparad @salogously to dxaynpie &1@adram grg (32.20mamphcddsde i s

bl P e PR g S e P HE R A P o o

metisariEsuipHong IRy qip @ Rivis- 1 rerbetgate A sui tabl e enzynme

eigstemfor this step consists of the enzyne Al cal ase
Yigldi4 | FG ( Nov 49 136 of therrdsgo Bagsvaerd). The

ounds of @®rmula (X) can then be converted
S? 0 the a@ﬁl oLerlééally pure conpounds of general

| Rff:or mul a (V) by, 5rEsitical gel, HGMIMeOH/cyc/NH; 70:15:15:2)

A13b 4-(2,4-dimethyl-imidazol-1-yl)-piperidine

- Prepared analogously to Example A12b from 450 mg (1.61 mmol) of tert.

butyl 4-(2,4-dimethyl-imidazol-1-yl)-piperidine-1-carboxylate. The desired

product was obtained as the dihydrochloride.

Yield: 300 mg (74% of theory)
ESI-MS: (M+H)" =180

Rs = 0.63 (silica gel, DCM/MeOH/NH; 75:25:5)

Example A14




to the peptide chemst. If the group X in conpounds of

general fornula (V) denotesisthe oxygen atom the

hydr oxycar boxyl i ¢ aci ds needed for the synthesis, of

general fornula 88 (XI) wherein U V and Ware as

hereinbefore defined, may be prepared fron1conpounds
general formula (X), with the proviso

pla%rﬁét”e‘s Sﬂmoﬁm%@é néﬁtbﬁirplwwnﬁhﬂ) aﬁtb@ﬁe (;E%arnal@ 1p.66)

conpounds of gener al for rrul a (XI) may be obt ai ned by
di azoti sati on of corrpoumzjgo of general fornmula (X

V\/lthaswtableda ,e}a;.g}ht,/ preferably
sodiumnitrite in an am'ﬂhc

enantiomerically pure conpébnds are used, the
correspondi ng -enantionerically pure hydr oxycar boxyl i c
aci d conpounds are obtained, and the configuration is

At4et ai ned 4dnenzygplpbeammae3ulpﬂonmﬁaatilf(elfmemtyhpm)euﬂln-4-yl)
obtainin @gpounds of general formula (XI) wherein U,
V and as herei nbefore defined conprises

itnal
e e P R G
sohsionydf 1.0 gdBdé&smofol lgenethyl-rfiperidin-4 3(Iam|rle) arg91 25(mLI(9p

o fsbviaimuste B 1SRG oAIGH B riBelkRglinG Bl Viad

refiogt® gﬁu Fhey réstiBRtrARERe 's\ra%vmlrfeﬁ%vérmghi st RTaTHE ?nlxture
(Mchael T. CGimmns, Kyle A, Enmtté and Jason D.

wagevapoaitgd dowt i, vac., thegsideesyag stooa] With Theshy!

el S IS A LA RSB

Ureler amatrogeragtmsspherd als cru'ﬂéq:)rb&ldétqbﬁ drandéBe@vd o .of

the chiral auxiliary, coupling with am nes of general
mmeh doheNZyHRIREraYIng Weke QWPWth"héOQész giogaee endghe

re%cft@Hﬁnﬁ{LﬁB WHORARS AESER S’I‘ﬁepm &g&%%ég EBL) #éc}’d&{dﬁ ¢

roxycarboxylic acid conp nera

-vad anﬁwmes'eardUBrV@s:meamgscmbrrMmmphyf(silidwgel, (V1) are

DA CBoSEHP! ¢ bY

' Yield: 1.1 g (36% of theory)
ESI-MS: (M+H)™ = 353
Ri= ~ 0.50 (silica gel, DCM/MeOH/NH3 80:20:1)
At4b piperazin-1-sulphonic acid-(1-methyl-piperidin-4-yl)-amide

200 mg of 10% Pd/C were added to a solution of 1.1 g (3.12 mmol) of 4-
benzyl-piperazin-1-sulphonic acid-(1 -methyi-piperidin-4-yl)-amide in 100 mL
MeOH and the reaction mixture was hydrogenated at RT until the theoretical

. uptake of Hzhad been achieved (2.5 h). After the catalyst had been removed

by suction filtering and the solvent had been eliminated the desired product
was obtained, which was further reacted without being purified.

Yield: 0.82 g (100% of theory)

ESI-MS: (M+H)" =263

Rf = 0.05 (silica gel, EtOAc/MeOH/NH; 90:10:1)




reacting am nes of general fornmula HNR2R3 with

2- (al koxycar bonyl met hyl ) - 341zaryl - propanoi ¢ aci ds and

subsequently hydrolytically cleaving the al kyl group.

The 2-(al koxycar bonyl net hyl ) -3-aryl - propanoi ¢ aci ds

requi red may be prepared anal ogously to nethods known

fromthe literature (David A Evans, Leester D. Wi,
Exgimple A1 Wener, Jeffrey S. Johnson, David H. B.

Ri pin and Jason S. Tedrow, J. Org.Chem 64, 6411-6417

[1999]; Saul G Cohen and Al eksander M| ovanovic, J.

ethyh 1-Chenethybgiperin-434 Bpip8fin-PABoxyldter oyuki  Kawano,

Yoshi kawa, Yasuzo Uchi da and Hi denori Kunobayashi,
\I}a\hedron Letters 28, 1905- 1908 [1987]). Carboxylic
ral fornula (VII1) may be prepared from
égn):%d y available starting materials in accordance
wi T8 the processes described in WD 98/11128. 90 The.

conpounds of general fornmula | obtained may, if they
contain suitable basic functions, be converted,

AR ol ogrietirt Y, ERTRTAEE e ot Bl >

or gam C diattsoxyfuet abl e aci ds include for exanple
rochlorjic acid brom c_aci d, phosphoric acid,

h
A ﬁ%‘ﬂl‘% ohdilg (387 @Fmpﬁa tg&r@tyin%tqiaﬂéamrgﬁ@m 3-dieartoxylate
orBl QBS80S maPSLEBRRAN.2EAR A AATH T v

adguated to & phbothethaoh a6 withnglaciel acetrcickd aﬁalthen a.ioi g,
nmal ei ¢ aci d. Moreover,

B B B B Sl e

 StRSERANAILR AT TS LARHIRNINITRYlidn SB51HEF e (B8 R6 S

|ntothea diti'on ereo I nor ga
1-metyhpipapdies-onseand ¢.2| gat(] 9 nirool) ph Naﬁ-t(@ﬁa)g:wbramtied

ani 8 e PGS SR BLRT, FoB b BpBR R
waXdsEloged $9dhy @dam@h@ﬂadﬂtle %térsmetmﬂu@w& 88turated with

anmoni a, QdZ:Cl ohexyl am ne, di cycl ohexyl am ne,
Kaehane Sélﬁﬁ The K:G:@niasiltleeechiae organic hhaes wasne. The

ev@%ﬁ%ﬁéﬁ] %ﬂgg@f ied b?tcﬁigtﬁ}?g?g?ﬁ?ﬁ%ﬁ%aﬁﬁ@hgne chiral

Et@heMH/N—Hy\eoe[o )t he application also includes the
qh?dl vi dual di aster eomsrl c pairs of antipodes or
Yigldt ur es ther@gﬁg(ﬁ eRf theorvbt ained if there is nore

E . one chir ey in the conpounds of general
S?orrrula(l) @éﬁ ggthelndlwdual optically

Rractive enanti Gﬁér(smoé gel, EtOAc/MeOH/NH; 80:20:2)

A15b ethyl 1-(1-methyl-piperidin-4-yl)-piperazin-2-carboxylate

2.0 mL TFA were added to a solution of 0.78 g (2.20 mmol) 1-fert-butyf, 3-
ethyl 4-(1-methyl-piperidin-4-yl)-piperazin-1,3-dicarboxylate in 30 mL DCM
while cooling with ice and the reaction mixture was stirred for 3 h at RT. The

‘mixture was evaporated down i. vac. and the product, which was obtained as

the tris-trifluoroacetate salt, was further reacted without any purification.
Yield: - - quantitative
El: | (M)" = 255




A

whi ch the abovenentioned racemates are nade up. Al so
i ncluded in the subject nmatser of this invention are
t he conpounds according to the invention, including
the salts thereof, in which one or nore hydrogen

Rsat oms are reploaregiiey ¢&eUEEeAdMeCHYRIHAG: 3@Bpounds  of
+ general formula (1) and the physiol ogically acceptable
salts thereof have val uabl e pharnmacol ogi ca

E;@Eﬁg%iees, based on their selective
= goni stic properties. The invention further

relates to pharmaceutical conpositions containing
their use and t reparation

t hese co unds, . : e
Etﬁﬂéf(éémﬁ%gp'ﬂ%dﬁbﬂvy CFP‘_rB%'@ﬁH’Sz'&PH{i@‘fY @l fornula | and

CGRP- ant agoni stic properties and exhibit good
affinities in CGRP pgceptor binrding studies. The
conpounds di spl ay CERR-ant&gQB+rshic properties in the
phar macol ogi cal test gystens described hereinafter.
The foll ow ng exper?me were carried out to
denonstrate the affinity of the abovenentioned
conmpounds for human CGRP-receptors and their
~antagoni stic properties: 92 A Binding studies with
A18K- Neted-tudyll 8-etiew grlssrsyhpiperazimipdicatrRRylatecept or)

A it GLEBME (74 o MinbERhE b dhug o GBFAC TRECHED aufiee

drépwise @8 -soh RN 105694 ¢4 188 hfghol)W-£t-Mih i 3- &1 bifine-
cS?Fség‘!b'co 041- 04190 M, ggt ached kcJ)y) t he adgiti oﬁgoéwPBS

(
1. Jdicagoxylate 86dvi-3hmt. @29nmohAf eind diiseprapdamiye in 150 mL

o T8 i it vl W] B BRRT S Beneriledtorsy e
cofplite MrK3tioA GnatheMINLO(4821 MBSt BerikyltPamide Wefs

[%%I ucose 5.5, HEPES 30, tJoH 7.40] the cells are )
addeshapd the anxiuig was sefluxed for g furtaen B LAl raaling Ahesegsction

solfi ﬁ%astfnl‘aeﬁéﬂ‘ TRE filtke %E!eﬁra%%t@%%ﬁmﬂ%%ﬁ%ﬂ@ the fdifdue
cell an "tra-Tu

s are honogeni sed uSing rrax and
wae gnirifiefl byedhréroatobtaphiynisilies gef, SREIOA@B:2 he
. Supernat ant i i scarded and the pellet is
Yieldoont r fuged??'-ﬂgﬂ@“/ge??@m)lo m Tris, 50 mM Nad,

EsaMEM MICl 2, LyyERT44g pH 7. 40) enriched with 1 %
bovi ne serum "album n and 0.1 % bacitracin, and

RrFesuspended (Q.5f(silica gohBYCR@ACS2) The honpgeni sed
product is frozen at -80C. The nenbrane preparations
are '

A16b ethyl 1-benzyl-piperazin-2-carboxylate

35 mL TFA were added to a solution of 13.04 g (37.42 mmol) 1-tert-butyl, 3-
ethyl 4-benzyl-piperazin-1,3-dicarboxylate in 200 mL DCM while cooling with -
ice and the reaction mixture was stirred for 5 h at RT. The mixture was

- evaporated down i. vac. and the product, which was obtained as the bis-
trifluoroacetate salt, was further reacted without any purification.

Yield: guantitative

ESI-MS: (M+H)" = 249

A16c ethyl 1-benzyl-4-{1-methyl-piperidin-4-yl)-piperazin-2-carboxylate




L

stable for nore than 6 weeks under these conditions.
After thawi ng, the honogeniged product is diluted 1:10
with assay buffer (50 nmM Tris, 150 mM NaCl, 5 nmM
I\/gCIZ 1 mM EDTA, pH 7.40) and honogeni sed for 30
4.89c@TESB thidh RaBH(OAR); Wereaded 30 aFBol@tfori &8.15 g (17.11

"honpgeni sed product are incubated for 180 m nutes at
mmehi elhyt bea-pingrazinid-earboxyaielrsed as the bis-trifluoroacetate

AR (7 2 AT SRR e AR e

- andntha reattidn mbdureavay stibéld overnibheat Rfic'llfhetnmmmré svagnded

id filtration through G-/ B- Ias fibre filt
eVﬁP@Eﬁtg‘é downtinvaso BRE R P'%?ﬁ&’@ﬁ”ﬁé pu fﬁd ;)V th§¢rﬁatogr

(suﬂg%\g;ggggduerﬁhﬁt(EAe‘tSEﬁbﬁemﬁwm' BeSHii ty is

usin anma cou Non- spedific binding

Yield: defined a§ 91hg (baafsdffebrghcti vity in the presence

f pM human P- al pha during incubation. The
E%o‘\‘qéent rati on(mi n§4gur ves are anal ysed using

' R;&nput er - ai deg W@chb'd@aétk%tgw Nq‘_glgﬁgm% The

conmpounds menti on her ei n re ow | C50 val ues <_
10000 nMin the test described. B. CGRP Antagonismin

A Rl B PP Db datinee cathdete | anks:
0. ﬁgﬁ&ﬁorﬁ , WS abigads ylsomasatdm 9<1agt(h7 ne, mrl\%)%@i’yl 1I°lbénzyl-

pre-incubated at 37C for 15 mnutes. After

4 &Th@eﬁdﬂiﬁn&ﬁlﬁim4 yBemiperezin-gicpreexylaig i1 88 mlnEIOI asdsthag

- rodARECAREEIREN 85ttt torchB AR ERrBLThan (N +e°

catdlydtinad beeniremgvetidy Suation diltetimpand thérsolveeishad been
Intracel lular cAMP is then extracted by the addltl on

eliginated e gesieedwpmadichas obiained. miieh ek fetrioercigd 4

). The supernatants are frozen in
W"lfh%t ﬂ:%nﬁ‘ ?igsgn and stored at -20C. The cAMP contents

Yiglfl: t he sanpl eé 44r @ (¥1% ofrthreedy)oy r adi oi nmunoassay

Eéolma ;Lfn sti caﬁ\qaﬁl Egat gﬁbrs)?gn\églsuegf gf det er m ned

R, aphical | y. arza, CHER YendsONc/MeDRIRH, TRFSOIBR |

exhlblt CGRP-antagonlstlc properties in the in vitro

test nodel described, in a dosage range between 10.12
ExaR 1 I M In view of their phar-macol ogi cal
es the conpounds of general fornula

ethyl 1-methyl-4-piperidin-4-yl-piperazin-2-carboxylate

| H’N%/N\ﬁ/

(8]

0

A17a 1-fert-butyl, 3-ethyl 4-methyl-piperazin-1,3-dicarboxylate

~ At RT a solution of 1.25 mL (19.90 mmol} of iodomethane in 20 mL of THF
- was slowly added dropwise to a solution of 5.04 g (19.51 mmol) of 1-feri-butyl,

3-ethyl piperazine-1,3-dicarboxylate and 3.4 mL (18.52 mmol) of
ethyldiisopropylamine in 100 mL THF, the reaction mixture was stirred for 20




| and the salts thereof with physiologically
acceptable acids are thus gditable for the acute and
prophyl actic treatnent of headaches, particularly

m grai ne or cluster headaches, tension headaches and

miphrNihen tRatar rs0° T Rr SHPHEsHplRtc PieteRstidiPa Fflh?he_r 0.2

invention are also suitable for preventing mgraine

mkéad8cwaol of iaspmetbane vere addee anddhe mixtore yashieatatly

750 el A oo O B BB Wer D GBB TtV
ingtusie 2onstuabisathe Milrse Way evapdatid doven ehd @ieé réuidud Was
faoll ow ng di seases: non-insulin-dependent diabetes

PuRiiied by sarqmafograhy, (siliga agi FIQASMH ar di seases, nor phi ne
Lol erance, digr y clostridium 94 toxin,

YI%@E n di seases%'%ggf?’é’&ﬁgﬁ?%yfhernal and

ESlddBat i on- i nd(deH)'sk@3damage i ncl udi ng sunburn,
i_nflanmatory di seases, e.q. inflammatory di seases of

Rifhe joints (gﬁéﬁ'@ ? %Qﬁ(ageni c inflammation of
the oral nucosa, inflammtory |ung diseases, allergic
rhinitis, asthma, diseases acconpani ed by excessive

AWVbs ethyll Atraethyhpigetbaire@wdarboxylateduced bl ood supply to

20T ARER s Bk Con L4 ART£42 ol Gyt

etmmnéth?ﬁﬁi%azimlsldrcam@\gidﬂ@ ire80 aat of DEM Whllb @bblihd With
cases o neuropat hic pain, as in, for exa

l e,
- icecmbinexrepetipromiituisawvas stimed éorel h @CRAS)T, ,heimiggﬁa Mesat hi c

VBB AR v, ohe e Bloth oY st s R biss
trifiuor¢eictate daitedal Yurtharreasted twithoul beress gied The

_synmptons of nenopausal hot flushes caused by
Yigidsodi | at at i cAUHHEEcr eased bl ood flow in
ESP§ad  ogen- def {mjrlqgtz yegen and hornone-treated

patients with ' proState carcinoma are favourably
Rraf fected by ©Hé (SRPgehEiQdcieOHINHE 7o:30nBsent

application in a preventive and acute- therapeutic

capacity, this therapeutic approach being

S L idif: - inBY, nce

A - P PRSP e paence.
4. 509 (264D omaoh HlaBH(EAc)i wenpaddsd batchyigk ©0D solution 8f 6.17 g

crBh ) RSP B bR e R lyiu e BB

triflabRRiee RS edR) BT 700110 @3 MY KBeRZyl RAsBdiNaLERY in 80
pref erably O’. 1to 10 mjg(/ kg of body vveiy ht when

mLabAf andttae eepcdioaimixiure weasestirgeddior Byh atiRA Bxeess, 1 to 3

NaQARk ik O8RS R s At & TR ¢Fe B850
solaoraway pvbhpomitéd HownoNgENand M reBiilennes puifdd byt i on,

it is advisable to ]
chromatography (silica gel, gradient: EtOAc/MeOH/NH; 90:10:1 to

EtOAc/MeOH/NH3; 80:20:2).

Yield: quantitative
ESI-MS: (M+H)" = 345

R = | 0.41 (silica gel, EtOAc/MeOH/NH; 80:20:2)

A17d ethyl 1-methyl-4-piperidin-4-yl-piperazin-2-carboxylate

1 g 10% Pd/C was added to a solution of the crude product from A17¢ in 200




reduce the doses specified above, in which case the
dosage may be from1l/5 of;;4he lower imts nentioned
above up to 1/1 of the upper limts specified. The
conmpounds prepared according to the invention may be

mLaEmmlaauqn@dea&nohhﬁmme WdihydreyehaRéd %rtwoa ﬁ' ét)RT 8nd 3
onbi nation with other active substances

bat Heaf\ﬁehthecﬁataliygfr hadheedry remw&d@nau@c@d@ane am@dbg

sob BRCEPSN Emurek L PRLARYSor b el opdiges

furfrer redaéd w’tﬁoa{@emgrmnﬂgdj arI y sui tabl e for inhalation.
The conbi nati ons m ni stered either

Ylegqi o aneaas| 5380 B0beet faery based RANi es of

§ve substa(wf rlm may be used in the conbination
i ncl'ude e. g. antienetics, prokinetics, neuroleptics,

Rsant i depr essand.4,(stieagek iEiDAe/Mea@HAdHs 68150;5)
anti convul sants, histam ne-Hl receptor antagonists,
antinuscarinics, (3-blockers, a-agonists and
Ex8mpld Aggni sts, ergot alkaloids, mld analgesics,
non-steroi dal antiinflammtories, corticosteroids,
cal cium antagonists, 5-HTIB, | D agonists or other
f or nul at ed

ethyg%]gllql:&a% Pﬁ"aﬁ’e‘? fp%’?%c"!?@g?a% %%ntl onal carriers

—and/or dirtoent S, g W tihr cormstar (,ll act 0Se,
gl ucose, mcr ocryst aI I | ne cel |l ul ose, magnesi um
~stearate, polyvi nyI Il,\tp\pe\ citric acid, tartaric

acid, water, wate /e Ner/ gl ycerol

wat er / sor bi toI wat er/ pori\ mne gl ycol, propyl ene
gl ycol, cetyl st ear yl al co 1Yo car boxynet hyI cel I ul ose
or fatty substances such as hard fat or suitable

m xtures thereof, into conventional galenic

enar.af | uch | ain coat dtablets
m8s B bI e neolhelarlerle@ BBt Tone. et er ed
A sdmﬁlenQﬂ?ﬁaﬁﬁiLS(ZQr2§Mﬂm}5|bH@ﬁ1eﬁ$eneThl&) mUtsfrrrﬂEWIas%towly
subpst ances whi ¢ used for the conbi nati ons

adQ?éirﬁfPBW&? tﬁkﬂﬁ@utlm phiﬂ% 3f9>f21e%rfp1n@) ohethifotrbengyloi dal

| f
ot SCHTEAE' B SESSLE A BB SETOERIypyoroaceae
salt) lahd um mbl(68 Bembubgrof eﬂe,rbdxmbpfcmylarhdnenb i2p0ahEeMHF and the

i bupr of en, i ndonet aci n, rof en, | eflunom de
reaF%‘?’ﬁ%‘% W&rﬁ"a%ﬁ“é‘?éﬁi’%r nﬁlht@t Eﬂpﬂ' Pcﬁ@é‘ﬂp Eteptﬁér{%%tlﬁ“a‘%’&ﬂ@ef

0.2 FPhI[ { Q?ﬁﬁwolz g}‘ ﬁ&ﬁ%tﬁéﬁé‘@l eré 4 5 i emﬁ)aﬁre was stirred

phar maceut | y acceptable saltst as we
for a&thbgr Earatd?fﬂ 'Bidwmecipsiteleefwmd vz itaredh; tbetﬁdira_e vasch

exanp ero oxbandcee%ﬁ) isal%o

e"aBB@?%PQW{‘d Vagedld doie War Ry 158{‘%%89@ y

(sn.a@tgeplsmmrm@@:-l/mg@wro fione, di phenhydrami ne,
cycl i zine, pronethazine, ‘chl orpromazi ne,

Yield: 4.1 g (72% of theory)
ESI-MS: (M+Na)* = 285
Re= | 0.83 (silica gel, EtOAc/MeOH/NHs 90:10:1)

- A18b ethyl 4-methyl-piperazin-2-carboxylate

450 mg 10% Pd/C were added to a solution of 4.1 g (15.63 mmol) ethyl 1-
benzyi-4-methyi-piperazine-2-carboxy!at_e in 100 mL EtOH and the reaction




 byichrepgiasrapity (licagebEOAC

vigabatrin, tinolol, isonetheptene, pizotifen, botox,
- gabapentin, topiramate, rjjgoflavin, nontel ukast,

l'isinopril, prochloroperazi ne, dexanethasone,

flunari zi ne, dextropropoxyphene, neperidine,

mikRir® Weel ldrogérRed s al h ahRIUMR 5 barHS P @bmplete the
cloni di ne, indoram n, carbamazepi ne, phenytoin,

regefionr4hft B9 ReHQH ) wese ianded anditae eeadiiensnixiirewaszem and

| hyﬂfdlge{na?ecﬁgrrlg f;';{&f] Iﬁ’g'trg%t%(f"bc%h ’bgfr ﬂszhg%%@ fyg{ was

subdgrafi Iteretl,atm,e filtratzaad maapnrat%urmiwn ahdthergdidue was purn‘" ied
zolmtriptan. 96 The dosage of these active substances

Me{dbyNHs 80 dended dose to
1l of the no rﬁ;@d}?ddose, i.e. for

Yléeiéarrpl e 20 tob%ﬂobﬁg‘{%(;?ﬂsuna fi ptan. The invention

ESltMSBher rel at eM+H() +H&3use of the conpounds according

to the inven s val f { he
Ri5r oduct i on anh %@Sﬁ*@?&&!ﬁﬁwebﬁfﬁﬂf %2

chr omat ogr aphy) of antibodies as well as in R A and

ELI SA assays, after suitable radioactive |abelling,

AlBer etiwhﬂrﬁn énemzyt-plpenwnrzbnl)df-mthyl-ameeapne%oarboxyslate for

UL DA o DA SAE e b8

1.688 RO innd) 1-BRALNLdisEHdind- w@m 30 ﬁnLn'ﬁHFQﬁésaét?[Is{*eH% a

research. Experinmental section arule

PHafd with @kas‘saig@@be paidantktheseh2 6&95\351@616|bNth|é0AC)3 were

o BTN hpch DG LUBS 4 Bl e b

NaB¥M(E2vdk; Whs d@étr@ifed Pathssaddition bt@mtr@QNateil afRd tadyeaction
W _t hout chanber saturation. The val ues obt ai ned

Soluﬁ%watsr@e\ﬁiaq»&er Kalc63e. W@eéuagm’taré@oimiqmgwﬁaagama@@ﬁ
I AREE 0 BT e ploaaony

ﬁ(sﬂmtgei,agradmntTlE@AchIEmgMeeH/f\kh% ache:1¢l uants rel ate

units by v me of sol.vent in question. The
Y‘%chlts by vol u@gl{@(ﬁ%‘r{ Eﬁ‘eﬂpﬁ are based on a
Esfengent rat ed @@,Lc}qfl_om ®f NH3 in water. Unless
ot herw se sta he acid, base and saline solutions

e
Rrased for wor kP.84 (siligg pak Et@AcNe@HAHu 7O @s3)ar e

aqueous sol utions having the concentrations
speci fied. For chromatographic purification, silica -
A18¢! et nith L1 -bipeaam-4 YAdiseradh-235arbdRyiae was used.
For chromatographic purification Alox (E Merck,
200 mg Pd(OH). were added to a solution of 2.28 g (6.6 mmol) ethyl 1-(1- |

benzyl-piperidin-4-yl)-4-methyl-piperazin-2-carboxylate in 100 mL of EtOH

and the reaction mixture was hydrogenated for 2.5 h at RT and 3 bar H.. To

complete the reaction another 100 mg Pd(OH), were added and the reaction
mixture was hydrogenated for a further 6 h. The catalyst was suction filtered,
the filtrate was evaporated down and the residue was further reacted without
being purified.

Yield: 1.7 g (100% of theory)

ESI-MS: (M+H)" = 256

R = 0.21 (silica gel, EtOAc/MeOH/NH; 60:40:4)




Dar nst adt, standardi sed al um ni um oxi de 90, 63-200 pm
Article no. 1.01097.9050)119s used. The HPLC dat a
provi ded are neasured using the paranmeters specified
bel ow. Anal ytical colum: Zorbax colum (Agilent
ExEaopledd i es), SB (Stable Bond) - C18; 3.5 pm 4.6 X
75 mm colum tenperature: 30C, flow 0.8 nL / mn; 97
i njection volune: 5 pL; detection at 254 nm 98 Met hod

i I.G. vl e WWat er percent b_y

teﬁ‘buttuy @g%@@gﬁ?ﬁﬁéﬁ?vﬁw%&e?% formc acid)(with
0.1% formc acid) 09010 91090 101090 119010 In
preparative HPLC purifications as a rule the sane

gradients are U?P i se the

anal ytical HPLC'data. The“pro dﬁﬁgmg e coll ected under
mass control and the fractions céntal ning the product
are conbined and freeze-dried. If no detailed
information is given as to the configuration, it is

ATOH t&ht SRt I[ﬂﬁ@tﬂbﬁhﬁyﬂ-ﬁlpéﬁdiﬁ—@%&)lﬁé}éﬁh“ﬂ célatevhet her
artl al or ‘even corrp ete racem sati on as occurred.

10@@(71‘%31 rmaw!}ﬂgz(é@bweoe adderhtp aselulisa®fi’d g 23 mmol) 1-(1-

be&%@cﬁl |ﬂ%\-ﬁ5 pﬁé&ﬁﬁ@ E{%ﬁegé fe QS rifudP8Scet satf 1 L

acetonitrile and the suspension was stirred for 10 min at RT. Then 20 mL (133

mmol) of tert. butyl bromoacetate were added. The reaction mixture was
stirred for 3 h at RT and combined with MgSQ; to dry it. The insoluble
constituents were filtered off, the solvent was evaporated down i.vac., the
residue was combined with water, the precipitate formed was suction filtered

and dried at 50°C in a circulating air dryer.

Yield: 30 g (65% of theory)
ESI-MS: (M+H)* = 374
Rf = 0.51 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)

A19b tert. butyl (4-piperidin—4-y!-piperazin-1-yi)-acetate

6 g 10% Pd/C were added to a solution of 30 g (80.3 mmol) tert. butyl [4-{1-
benzyl-piperidin-4-yl)-piperazin-1-yi]-acetate in 300 mL THF and the reaction
mixture was hydrogenated at 50°C and 3 bar H until the theoretical uptake of
Hz had been achieved. After the catalyst had been removed by suction
filtering and the solvent had been eliminated the desired prodUct was
obtained, which was further reacted without being purified.

Yield: 22.3 g (98% of theory)
ESI-MS: (M+H)" =284
R = 0.17 (silica gel, DCM/MeOH/cyc/NH; 70:15:15:2)

Example A_20




N
i %
\,J

sem conc. HC HOAc HOBt . vac. absolute

tert.-but oxycarbonyl N, Wmar bonyl di i m dazol e

1,1 -carbonyldi-(1,2,4-triazole) cyclohexane

di chl oronethane N, N-di nethylformam de ethyl
etﬁﬂﬂﬂ%ﬁ@ﬁ.;Iil.a,nﬂlpmégﬁhcppg%bfaqé ed hydrochloric acid

acetic acid 1-hydroxybénzotriazol e-hydrate in vacuo

(in a vacuum 99 KOH potassi um hydroxi de conc.
concentr at ed I\/le(); met hanol NaC sodi um chl ori de
NaCH sodi um hydre 1L.O petrol eum et her
RT roomterrperat ur TBTU@;\\0 gﬁTI/ E

2- (1Hbenzotriazol -1-yl)-1, 1,3, 3% et ranet hyl ur oni um
tetrafl uoroborate TFA trifluoroacetic acid THE
tetrahydrofuran Instructions for preparing the am nes

- A20zedert stutytt4-(gethoxpeanbdnylmethyl-piperazin-1-yl)-piperidine-1-

carboxylate
A solution of 1.42 mL (13.3 mmol) ethyl chloroacetate in 10 mL acetonitrile
was added to a solution of 4.0 g (13.08 mmol) tert. butyl 4-piperazin-1-yl-
piperidine-1-carboxylate (used as the hydrochloride) and 6.54 mL (39.23
mmol} ethyldiisopropylamine in 50 mL acetonitrile, cooled to 0°C. After the

' cdoling bath had been removed a spatula tip of Nal was added and the
- reaction mixture was stirred overnight at RT. The mixture was combined with

saturated NaHCOa solution, extracted exhaustively with DCM and the organic

' phase was dried over Na,SO4. After the desiccant and solvent had been

eliminated the residue was further reacted without being purified.

Yield: - ' 4.25 g (91% of theory)
ESI-MS: (M+H)" = 356
Rf = 0.67 (silica gel, DCM/MeQOH 9:1)

A20b ethyl (4-piperidin-4-yl-piperazin-1-yl)-acetate

6 mL. TFA were added to a solution of 4.25 g (11.96 mmol) tert. butyl 4-(4-
ethoxycarbonylmethyl-piperazin-1-yl)-piperidine-1-carboxylate in 80 mL DCM,
cooled to 0°C, and the reaction mixture was stirred overnight at RT. The
mixture was evaporated down i. vac., the residue was stirred with fert-
butylmethylether, the precipitate was suction filtered and the product, which

was obtained as the tris-trifluoroacetate salt, was dried.

Yield: 6.7 g {94% of theory)
 ESI-MS: (M+H)* = 256

- Re= 0.38 (silica gel, DCM/MeOH/NH; 75:25:5)

Example A21




N’

Exanpl e Al

2- et hyl - 5- pi peri di n-4-yl - 2215- di aza- bi cycl o[ 2. 2. 1] hept

ane (Exanples 7.9 and 10.79)

2-(1-benzyl - pi peridi n-4-yl)-5-nethyl -2, 5-di aza-
ethquyml]b[p%)e?;dhﬂlheﬂta%@tats 73 nmL (12.7 rmol) acetic acid:

were added to a solution of 2.38 ml (12.7 nmol)

1- benzyl - pi peridin-4-one and 3.5 g (12.77 nmol) of
2-met hyl - 2, 5-di aza- bicyclo[2.2.1] heptane in 100 nL
Ve .o m xture was stirred for 3 h at

RT. Undet"a Ritr gen current 0.99 g (15.0 mmol)
NaBH3CN were adtled and the reaction sol ution was
stirred overnight at RT. It was acidified wth 7 nL
of conc. HO, stirred for 1 h at RT and evaporated
Alawn i . vaert. ity 1'ratlsdxdoarbenyineethpi-etbipipéridiog-L of
15% K2CO3 sol ution, extracted twice wth 200 nL DCM
cPOXYIRIE case and the conbi ned organi ¢ phases were

THH ;br%@uctq}éﬁé obBfdandbgSlisly WEQ&%&ECM‘ Iﬂ?ﬁ'l sqb;;fm A

been elimnated the residue

mmf)@mmmﬁy 4(]bipllp€tf@|rg,é11-cagbaxm@tﬁtand:@ﬁﬁtmL (31.1 mmol)

N a10010855) Yield 2.1 g (58%of
_of%g%%@%‘s = 286 Rf = 0.15 (silica gel,

VigaM MeCH NH3 @04@ 8@% ditheary)
2- et hyl - 5- pi peridin-4-yl-2/5-di aza-bicycl o[ 2. 2. 1] hept

EIMe: A sol uti 8d)'oF 3851 g (7.36 mol)
2-(1-b I , 5-di -
Rbl ((:ycl gFéyZ 1?% Sﬂ‘r‘fg q%ly%t?ﬁn@%% S cloﬁtz)laned wWth.

500 ng of 10% Pd/ C and hydrogenated at RT and 50 psi
The catalyst was suction filtered and the

' or 3
A2§%’I vent @ihyhi%l%!pﬁﬂ igy-1-yhecgi?®duct was used for

R AR S b 0

Exgeiple BO]b/l‘frrdaﬂ"llﬂﬂl-@ (23’02 2Gmal) t&icdmwla -athoxycarb onylmeth_yl—

[4, %@gé%ﬁ mi’g){zF)anEl?-?)&rl +4- pi peri din-4-yl - pi perazi ne

Yield: 10.1 g (99% of theory)
ESI-MS: (M+H)" = 255

R = 0.15 (silica gel, DCM) -
Example A22

ethyl (4-piperazin-1-yl-piperidin-1-yl}-acetate

N\

H™ \/\N/%N/YO\/
O

A22a tert. butyl 4-(4-benzyl-piperazin-1-yl)-piperidine-1-carboxylate
A solution of 66.7 mL (381 mmal) of 1-benzylpiperazine and 75.6 g (380
mmol) tert. butyl 4-oxo-piperidine-1-carboxylate was adjusted to pH 5 with.
glacial acetic acid. 100 g (380 mmol) of NaBH(OAc); were added over 2 h




A2a tert. butyl

4- (4-cycl opropyl net hyl - pi pezazi n- 1-yl ) - pi peri di ne- 1-
carboxylate 1.26 g (20.0 nmol) NaBH3CN were added in 4
batches at RT to a solution of 1.71 g (5.0 mol)

whitg toolipgtwith feerarEthazhixiuke WasPitpesd charaight SBRIPORNE at e
and 0.75 nL (10.0 cycl opr.opanecar bal dehyde in

1 0.7 nmol ) { yde
reggbomMigprecyvar made alkalineg wile KeoRsmolutiond 30 /1% stirredifor
i x| 0

oG ST Sha Chira 188 ek e WA (ROPROTRE HaafiRBesg wes
dried] onardigSOganddice sdiverbhwas elimériatedv.vdnc.Et OAc and t he

organi c phase S jed_gver ~Na2SO4. After the _
Y'&bgi ccant and 12@1%&#(%953’%% el i mi nated the residue
E®BMS:purified Wmhr__cg@ ography (silica gel,

Et QAc/ MeOH/ NHS‘ 90:710: 0.5). Yield: 1.36 g (84% of
Rtfeory) 101 EIC.74 @ilicaged 2BCMIbyc/MeOH/NH; 70:15:15:2)

1- cycl opr opyl net hyl - 4- pi peri di n-4-yl - pi perazine 5 nL

TFA were added to a solution of 1.36 g (4.2 muol)
A2Rj t. butiybedzy(4-piperidin-4-yl-piperazine . . .

cycl opropyl net’hyl - pi per azi n-1-yl) - pi peri di ne- 1- car boxy
Thespreduet was abtaied asthe irisdriflecioaceiatasalt analogeusly to

j f ' | ut i
EXE 2Bp i agtd 814 mrlolpigrt BEb da 4305k Blpeliiin 1
pipkrigtiteeh -azirbetylatehe  precipitate was suction filtered
and dried. The product was precipitated as the

Yieldi s-tri f1 uor 948 82%Lhtheory) el d: 1.86 g (78% of
haary) El-: g Hy = Exanpl e A3

Esﬂ-h\ggéti di n-1- MF||c_)|i)|0er%|% i ne (Exanple 10.15) H A3a

Ri4 azeti di n- 1- 9L18 (silicaruey, DOMe/o/ideOd/MH] 70t1 & 15:249
nol ) acetic acid was added to a solution of 3.0 nL
(16.45 mmol) of 1-benzyl-piperidin-4-one and 1.0 g

AZZ i ot o oa) (e pisdadif) hpis R Lafuges | On
Thefprogu@asrehiainesranadegiesly to Exdraplen®toavrom 51.8 gh(86
mrtBh of 45X Shpliindin- T PocetziRe s s BR o Eagdate

anan@_sh—iquimgmmsdf@wjiﬂmgaéagt@not her hour. 200 niL
Et OAc were added, the organic phase was separated off

Yielgd dried oveRSusBB6% af thaoryhe desi ccant

EI-MS: (M)" =346
Rf= 0.58 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)
A22d ethyl (4-piperazin-1 -yl-piperidin-1-yl)-acetate

The product was obtained analogously to Example A19b from 25.3 g (73.3
mmol) ethyl [4-(4-benzyl-piperazin-1-yl)-piperidin-1-yl]-acetate. The product
contains 59% methyl (4-piperazin-1-yl-piperidin-1-yl)-acetate. ‘

Yield: ' 17.4 g (93% of theory)
ESI-MS: (M+H)" = 256 and for the methyl ester: (M+H)" = 242
Rf= S 0.15 (silica gel, DCM/cyc/MeOH/NH3 70:15:15:2)

Example A23




\

and sol vent had been elimnated the residue was
purified by chromatographyigsilica gel, gradient: DCM
to MeOH/ NH3 9:1). Yield:3.2 g (84% of theory) E:(M+
= 230 Rf =0.57 (silica gel, DCM MeOH cyc/ NH3

1-(002, 25ifldord)eth PR [4\3bigiparginydi n- 1- yl - pi peri dine A
solution of 3.2 g (13.89 nmml) -

4-azetidin-1-yl-I-benzyl -pi peiridi ne in 50 nL MeOH was

conbi ned with 500 10% Pd/ C and hydrogenated for 7.5
h at RT and 3 baﬁw s suction
filtered and the sol vent elim Mi .vac. The

product was used for further reactfons wthout being

purified. Yield:1.9 g (98% of theory) ESI-Ms (MtH)' =

141 Rf =0.19 (silica gel, DCM MeOH NH3 70: 25:5)
AZBganpl e fert. budyldi-(22 2-Biflubropacdtyich 4 48zipipendingEtanpl e

10 2% H <>- NQ Ada
APPYH8nzhydryl - azeti di n-3-yl ) - per hydr o- azepi ne  Under
The prodieaeas ﬁéﬁ@ﬁéﬂ“ﬁﬁﬁo&éusgy th ERZPpERY A fBn 15.0 5659

dded to a 1.7 g

per h¥dr 0-azepine were "a sol ution of
meldof tarbIbutyl [4.4dbipperdinybi errbiprylaey |
. (1ef hanesul pho e | f DVF and the m xture was
Y'é@ rred for 7q§§y%tééa%%gggb e reaction solution was
EStandi ned wi t h(M+MNa)tat 887 the aqueous phase was
extracted twice with Et OAc, the conbi ned organic
phases were washed twice with water and dried over
AR2SO4. r e L i 2ok . _be
A2ZB o nat St B EG AR AOR o AR B AP By 1<BRboxyiate

The Iprodadt egrsamiepalest dnategaally tolEkampleUATh fraENF(NE h@-(SEHB
met hyl et her

IS b8 4" G G R 4 A5 B PO EIBYE 1A RIS
Vg VeGH NS 15513 Ak br |

1-azeti di n- 3- hydr o- azepi’'ne 5 g 10% Pd/ C were

ESkMBd to a so(MthHPF35122.0 g (68.6 mml) of 1-(1-
benzhydryl - azeti.di n- 3- - dro-azepine in 400 nL
- Refeor and 69 rﬁegf s@ca Qé%ég[@x? ellreaction mixture

was hydrogenated for 3 h at 45C until the

A23c 1-(2,2,2-trifluoro-ethyl}-[4,4"bipiperidinyl

The product was obtained in the form of the bis-trifluoroacetate analogously to
Example A20b from 21.4 g (61.1 mmol) tert. butyl 1-(2,2,2-trifluoro-ethyl)-
[4,4'bipiperidinyl-1-carboxylate. |

Yield: 26.8 g (92% of theory)
ESI-MS: (M+H)* = 251

R = | 0.17 (silica gel, DCM/MeOH/NHs 9:1:0.1)
Example A24

B dimethyl-[3-(4-piperazin-1-yl-phenyl}-propyl}-amine -




A2dapdrigyt

103 theoretical uptake of H2 had been achi eved. After
filtration the sol vent wasiz4elimnated i.vac. and the
product, which was obtained as the bis- hydrochl oride,
was further reacted without being purified. Yield:15.5
g (100% of theory) nelting point:205-220C Rf =0.08
(silica gel, DCM MeOH NH3 9:1:0.1) Exanple AS
“herybeipemzn-1-y))-phedrlBARENg Exanpl & 10, 24)

A §pifyrP Bt 35 34 100 mimal) benzyipinsrazine 2nd 13,8 g (109 gl of 4-
flusmlagetophenbn® @ 74 mL (FBImmo othHdiidenapyiapinewas ireffuxed
-an 380 mmol tent. b

d 75.8 g (3¢ ). but yI
forgd dRus. ISR cPAIENE TEhidE A S BT fortBEtyglgtog cd
[ C :

subforPthere el ARy AT afoRle B as i Ted e
beowgopurifigdwi th i ce and the reaction mxture was stirred
.qverni ght at ., Ihe reaction solution was carefully
Yigllde al kal i ne%%(‘& P?ﬁ%%ﬁ@@ solution, stirred for
ElM$, exhaustiwgly-ggiracted with EtOAc and the

conmbi ned organic phases were dried over Na2SO4. After

RiFhe desi ccant 0.53r(dilisalgeb ME/EHIADEEY) el i mi nated t he

resi due was further reacted w thout being purified.
Yield: 114 g (83% of theory) ESI-MS: (MtNa)+ = 382 Rf

| Aziboq%4-(4:'deh'z9|apigéﬂa_zirm\;li)h&@_ﬂyq;etdim&hg[ghﬂw@-@ -f\e

- benzyl - 4- pi peri di n-4-£-p| per azi ne were.
1.480a parafemealdenyde warepdddedyto@ solgtiomsb By ¢ 6434 myuelof 1-

by PRt R R B R elao AR BRE A 00§ GRRRYY o' ©
dinsataylahding hadroBRloridbén 108l Et@HES: eV BPailat@t. HEIWIhé .
vac., the residue was conbined with 200 nL 15% K2CG3

reaggpirishire wes reflvraskios d0fhrToe solvass wastHliminatesti. Beneng
inFREPEIREING) Wi 4RIEHOR TRl RC T aE S M i ed
ane|drietd eh 80 irhthedasiuiatihgraiodiyet. was obt ai ned, which was
Vidloh ol [ RaC R o Wabh 2Ry B8 b bloBRlondef! & 29 9
EI-MS: (M)" = 351

Ri = 0.35 (silica gel, DCM/EtOAc/cyc/MeOH/NH; 60:16:5:5:0.6)

‘A24c dimethyl-[3-(4-piperazin-1-yl-phenyl)-propyl]-amine

2 g 10% Pd/C were added to a solution of 8.00 g (20.6 mmol) 1-[4-(4-benzyl-
piperazin-1-yl)-phenyl}-3-dimethylamino-propan-1-one in 6.7 mL of conc. HCI
and 300 mL of MeQH. The reaction mixture was stirred at 3 bar Hz and 50°C
for 3 h. After filtration the filtrate was evaporated td dryness. The residue was
combined with EtOH and EtOAc and stirred overnight. The precipitate was
suction filtered under nitrogen and dried at 20°C in the circulating air dryer.

Yield: 5.7 g (86% of theory as the bis-hydrochloride)
EI-MS: (M) =247

Rs = 0.35 (DCM/cyc/MeOH/NH; 70:15:15:2)

The other amines used in the preparation of the final compounds are either




RS

ESI-MS: (MH)' = 260 Rf = 0.58 (silica gel
DCM MeOH/ NH3 70: 25: 5) Exanpise A6

Di et hyl - (2, 3, 4, 5-tetrahydr o- 1H 3- benzazepi n-7-yl met hy -
| )-am ne (Exanple 10.25) A6a

. colnrhércﬁﬁlWﬁiﬂimhémeftﬂ*%r@mreéaﬁéd%)ﬁnbfﬂdd%hMWrﬁi‘orh@ﬁé azep

in-3-yl)- 2, 2,2-trifluoro-ethanone 11.7 niL (23.4

litef@8Ire- of a 2 M di net hyl anine sol ution in THE were

added to a solution of 4.5 g (16.59 nmol)

2 3-(2,2,2-trifluoro-acetyl)-2,3,4,5-tetrahydro-1 H

3-benzazepi.n-7- car bal dehyde in 150 nL THE and the
solution was adjusted to pH5 with 1 nL glacia

acetic acid. After 30 mn 4.62 g (21.79 mol)

NaBH( OAc) 3 were added and the reaction m xture was
stirred overnight at RT. The reaction sol ution was
carefully conbined with saturated NaHCO3 sol uti on,
stirred for 30 mn, exhaustively extracted with EtOAc,
the organic phase was separated off and dried over
Na2SO4. After the desiccant and solvent had been
elimnated the desired product was obtained, which was
further reacted without being purified. Yield: 4.5 ¢
(90% of theory) ESI-Ms: (MrH)' = 301 Rf = 0.76
(silica gel, DCM MeOH cyc/ NH3 70: 15:15:2) A6b

di met hyl - (2, 3, 4, 5-tetrahydro-1 :
H 3- benzazepi n-7-yl met hyl ) -am ne 105 50 ni mater and
8.5 g (61.51 nmmpl) K2COB were added to a solution of
4.5 g (14.98 mmol)

1- (7-di net hyl am nonet hyl -1, 2, 4, 5-t et r ahydr o- 3- benzazep
in-3- yl)-2,2,2-trifluoro-ethanone in 50 nL MeOH and
the reaction mxture was stirred for 72 h at RT. The
reaction sol ution was evaporated down i.vac., the
resi due conbined with DCM filtered to renove.

i nsol ubl e constituents and evaporated down i.vac. The
desired product was obtained in the formof a I|ight
brown oil. Yield:2.9 g (95% of theory) ESI-M:(MH)" =
205 Rf =0. 39 (S|I|ca geI DCM MeOH/ cyc/ NH3 70: 15: 15: 2)
Exanple A7 ; - '




N’

1-piperidin-4-yl-4-(2,2,2-trifluoro-ethyl)-piperazi ne
(Exampl e 10.27) HN,/~ N\126/ \/~N'CF3 Al a
1-[4-(1-benzyl - pi peridin-4-yl)-piperazin-1-yl]-2,2,2-t
rifluoro- ethanone A solution of 8.21 nL (57.83 mmuol)
Prepafation obtisd figalasdnipouddsi n 40 nL DCM was added
dropwi se to a solution, cooled to 0OC, of 15.0 g (57.83
mml ) 1-(1- benzyl -piperidin-4-yl)-piperazine and 20. 1
Exghl?gel% mmol) triethylamne in 200 DCM and the
on mxture was stirred for 5 h at RT. Water was
added, the organic phase was separated off and dried

(Sﬁi—%ﬁ'ﬁ%@%@wﬁﬁo&&w@“@p%%frwi%a”t 308 g Bkeibarazin 1"
yl)lglﬁé‘rﬁhﬁ 1bﬁ] mgaé%& €4 Sft(e@#a%l ggs 8 e:@bérﬂz%&é’ﬁeg_rf@ﬁ@ﬂ
p:p@@udm‘-l M- batan- -14- d|one

pi perazine O. 53 g (14.07 nmmol ) NaBH4 were added to a
solution of 1.0 g (2.81 mwl) A,

[ 4- (1- benzyl - pi peridin-4- yI,-glperaZ|n 1-yi]-2,2,2-tri
fluoro-ethanone in 9 niL of By 1o4- di oxane and 1 i of
THE and then a sol ution of 8 nmL (14.07 mmol) TFA
in 10 nL 1, 4-di oxane was added dropMAse to the

resul ting suspenS|on thfn The reaction

sol ution was refl Qﬁé@hn dsit was
deconposed w ter and e porated down i.vac. The
‘residue obtdine was purified by chronatography
(silica ge Et MeOH/ NH3 95:5:0.5). Yield: 0.41 g
(43% of tneoty) ESI-Ms: (M+H)' = 342 Rf = 0.45 (silica
gel ; Et OAc/ MeOH NH3 80: 20: 2) AT7c

1- pi peri di n-4- yi 4- (2, 2, 2 trifluoro-ethyl)-piperazine

13(5(1) Wm()f %- %(t\l\ﬁuor ﬁﬂ-gh%n?/lfr%le talngp of 0.41 g
benzyl-piperldln 4-yl)-4-(2,2,2-trifluoro-ethyl)-piper

azine in 30 nL MOH and the reaction m xture was
69.00 @ GEheobldCPbwere gddedito RFolatidn ®f Bar4 g120 3%anol) 4-amino-

3R R B A RRife A e Rbr A B bR R ap
34(115) he12E 1624 gtuhm lQ‘ﬂHE'étﬁithB&ﬁlxﬁﬁéﬂvdseé’fmé%ﬂ‘oby h Stugeicen

[tering t he sol vent had been elimnated the
They Eeg@ga npjp(m@ was\taen carefully added to a solution of 51 4 g(1.36

mol) NaBH4 in 450 mL of water at RT under a nitrogen atmosphere and with

cooling. The rhixture was stirred for 2 h at RT, combined with 500 mL water
and 300 mL semiconc. HCI, stirred for another hour and then exhaustively
extracted with EtOAc. The combined org. phases were dried over Na;SO4 and
evaporated down i. vac. The oil remaining was combined with 500 mL PE and
stirred while cooling with ice. The precipitate was suction filtered, washed with
PE and dried. 29.7 g of the desired product were obtained.

The mother fiquor was evaporated down again, corﬁbined with PE and cooled.
‘The precipitate obtained was again washed with PE and dried. A further 21.8

g of the desired product were obtained.




obtained. Yield:0.28 g (94% of theory) ESI-Ms (MrH)' =
252 Rf =0.05 (silica gel, E/OAc/ MeOH NH3 70: 30: 3)
Exanpl e A8
Met hyl - [ 2- (1- net hyl - pi peridin-4-yl)-ethyl]-anne
Yiélgx &5 ¢ (5Qv§a)thébry4\8ﬁa white solid
(N, N-di net hyl - 1- et hy i peridin-4-yl)-acetamde A
Resol @73 (il gel3Pé/l¥t@@\mﬁ6F et hyl
N- et hyl pi peri di nyl -4-acetate in 50 nL 40% aqueous
met hyl ami ne solution was stirred for 15 h at 80Cin a
1bbontd-ainirze3-chlvro-eirfiaditonvethylebervafdehgdei . vac. and the
resi due dissolved in Et OAc. The organi c phase was
dried over MgpSH and the solvent was elimnated 107

; i 8l dizedy 0.Qf: o Lhi

A mitefe of 17 8 75 ol TS hin FShibto Blenfubrombthial | | C2
phengt)mdathﬁhpleﬁ Dﬂ ign(4 4H5inph) extf hyar]gea]e'se eidgkide gnd 300 mmip bj
N- di net h - - pi per, n-4- e i

Wt St il LR TR e Sy PR B Snd fhe

SO Lﬁ@n'@%;lgbrdté@ oW 24 AHT T THeUWBsirBY Prbdiget 'vﬁbs@otﬁhe@'e@ &White

he m xture was refluxed for 2 h and then

solidi rred overnight at RT. After the addition of water,

6 N NaOH and nore water the solution was stirred for
30 mn. After filtration the solvent was elim nated

Yigldvac. The.qg 295%3)”@@0@) ssolved in diethyl ether,
dried over O4 and the solvent was elininated

ESENSc. viMrH5=224/2060G)0f theory) RF =0.29 (Al ox,

DCM MeCH 21: 1) Exanple A9

Cycl opent yl - net hyl - pi peri di n-4-yi -am ne (Exanpl e

1c10. dibthyl[2-((R}-MNbéhzyl-2YdxdAgrazolidin-3-yl)-2-oxo-ethyl]-

(1- beg@gl-pl eridin-4-yl)-cyclopentyl - net hyl - am ne 6.0
nmL gI aci al acetic aci d were added to a

solution of 6.5 g (31.8

A solution of 168.0 g (0.56 mol) (R)-4-benzyl-3-(2-bromo-acetyl)-oxazolidin-2-
| ~one and 188.6 mL (1.1 mol) of triethylphos‘phi’te was stirred for 1.5 h at 60°C,
while the ethylbromide formed was distilied off. The reaction mixture was
concentrated by evaporation i. vac. and the residue remaining was purified by
chromatography on silica gel. The desired product was obtained in the form of

a yellowish-brown oit.

Yield: 130 g (65 % of theory)
ESI-MS:  (M+H)" =356

1d  (R)-3-[(E)-3-(4-amino-3-chloro-S-trifluoromethyl-phenyl)-acryloyi]-4--

benzyl-oxazolidin-2-one

Under a nitrogen atmosphere 3.93 g (0.0 mmol) of NaH (55% in mineral oil)
were added batchwise to a solution of 31.98 g (90.0 mmol) of diethyl [2-((R)-
4-benzyl-2-oxo-oxazolidin—3—yl)-2-oxo—ethyl]-phosphonate in 400 mL of THF.
The reaction mixture was stirred for 30 min at RT and for a further 35 min at




mol ) (1-benzyl -piperidin-4-yl)-nethyl-amne and 2.7 g
(32.0 mmol ) cycl opentanonggin 200 nL THE and the
reaction m xture was heated to 55C for 10 min. After
cooling to 15C 10.6 g (50.0 mmml) NaBH(OAc)3 were

3580 dRfer thétdék}éio?%él‘ﬂ &f bB@ hé@%ﬁbe nMsolgiom r‘r‘ﬁﬁ@% gt4rred
overni ght at To conpl ete he reaction another 3.0

amyn@-84c rﬁrﬁrtr)ﬂummemwenméd@wedd@samdtum 80 mik. StHir were

2o gl fnp Fiteliable Rl 18R Taliee Badon i2ifn yps

coﬁi@ﬁrﬁ@\mtﬁ Beturatst NI, Claditivh! BetafttureXiaisktrattéd W th
di et hyl ether, the conbi ned organi c phases mere washed

exmw&tl\/ﬁ}é{t\félih E@A@@aaé'ﬂ@@@@@lmwtractsawemdﬂ%d and
e"%ﬂ’ rﬂ}ébaﬂdé by C rgﬂg g%grlgpﬁrer% \nb%ag gﬁhf?%f%/ MeOH NH3

ch@niatdg@phy Ynedilita ¢el0Tige ﬁés%dnbrdjhebww obtined M theFfo27 &f
6 (silica gel, EtQAc/MeOH/ NH3 9:1:0.3) A9

a ygi’@‘i"d’&entyl met hyl - pi peridin-4-yl-anine 1.0 g 10% Pd/ C
were added to a solution of 5.0 g (18.35 mmol)
(1- benzyl - piperidin-4-yl)-cyclopentyl-methyl-amne in
Yield0 nml MR (uii®% bethesayg)t i on  mi xt ure was hydr ogenat ed
f 3 h a H2. After the catal yst had
ESl'J'B’@T ”@Ja%I R@?@?Pzﬁl)fl Itering and the sol vent had
RrReen eI |@jr55q§,ﬁ§{a bBe pEdeRbASE prpduct was obtai ned,

whi ch was furthei reacted WIthOUt being purified.
Yield: 3.0 g (90% of theory) Rf 0.05 (silica gel,

- (1O B Pk hess oS -E@ﬁf@?ﬁ’#nﬁeté“@meqaﬁ'mpwm-4-
(Exwe‘nﬁyﬁo)lé}zﬁam Abpe 1 -benzyl-4-(1,1 -dioxo-1

X, 6-i sot hi azol i di n-2-yl)-pi peridine
3-chl or o- propan-1| - sul phonyl chl ori de was added

A riRelorEa g 5. ol B Uil 31t 63 dlataorET) )
iSBICDS={hyi- Gy ooy IpAb oz BoxHUAGINER.GhEDHOB Lok dOH
and50a ot Ray BBl was ahaker oridt soT el ket obflein s a
autbﬁia@goTﬁELcﬁtaQét g}/@rg es@?ﬂ%ﬂﬁ%eﬁ"a‘n@ the% eh re g@o@o{?  yac.

e mxture h an
Thadesirdd pavduct WasiGbtaidakinpthe domi bha eella oil.

Yield: 22.5 g (95% of theory)

ESI-MS: (M+H)" = 427/429 (Cl)

1f tert.-buty! (S)-S-(4-arnino-3-_chloro-5-triﬂuoromethyl-benzyl)-4-((R)-4-

benzyl-2-oxo-oxazolidin-3-yl)-4-oxo-butanoate

-Under an argon atmosphere 63.24 mL (63.24 mmol) of a sodium-

bis(trimethylsilyl}-amide solution (1 M in THF) was added dropwise to a
solution of 22.5 g (62.71 mmol) of (R)-3-[3-(4-amino-3-chloro-5-
triftuoromethyl-phenyt)-propionyl}-4-benzyl-oxazolidin-2-one in 105 mL THF
which had been cooled to —78°C and the mixture was stirred for 2 h at -78°C.
38.9 mL (263.5 mmol} of terf.butyl bromoacetate were added dropwise to the




L .

suction filtered and dried. Yield: 15.4 g (46% of

theory) nelting point: 25B89257C 109 Al b

4- (1, 1-di oxo-1 X6-i sothiazolidin-2-yl)-piperidine

Anal ogously to Exanple 17d the product was prepared
reéction mbddregat(F&°C, thiswh} stlrred for a further 24 h at -78°C and then

TN L

: m:§ﬁ1r§%@s@ Xt %dlﬁvlééwit %O%Lnf E%Weﬁgx mgﬁ_{g@g@aaes

tert- pi peridin-4-yl-am ne
welkb dn&d (aveb stzﬁoq ranpiemnaporated ylbyvntlevac Bhemsmiubnemuimmg

an_ar at,nospher e Ii
wi Rt by o S p B AR sk Sehatng e bl Bed
obthed iPthe fORAIFE géno%n of 24.1 nl (130 nmol)
1- benzyl - pi peri di'n-4-one and 55 nL (519 mmmol ) of
tent-butylamne in 200 nL toluene in such a way that
.1.he inter ure, did not exceed 15C The
Y'é actionﬁ%@ﬁgy il%%qry red overni ght at RT, the
ESiasi pi tmembﬁr&d/sms:[puctl on filtered and the
solution _remaining after the addition of 65 ng of

Rigi at i nunPeda @dicael iEdgaaat @) until the theoretical
upt ake of H2 had been achieved. After hydrogenation
had ended, 160 nL of 2 N NaOH solution were added to

1gt he4degpbulyl (8)-2-(4-amiso-Bidhlerositrifiubsomeihghben e cirete
separated off, the aqueous sol ution was extracted
three tines with tol uene and the conbi ned organic

" g €§I1vent rﬁ'{"?f@ggx na% %ﬁ%?HSFQ ug%%il\;vats 2.51 g
(57f 6 mornel) litreait lediroxide hyminatdam hap plroffwager. 'Fhiserrtixtu!tts\mSg
4 t h A lb tert-butyl- d 4-
thefi 4t dopRasaLla,h irbnmier suon Bt FEBm (B wimaf gt .
bu(ﬁ?S)OS Irﬁlné—%* &ﬁ@r@%-trﬁﬂ&romethgl—benzyl) -4-((R)-4-benzyl-2-oxo-
peridin-4-yl)-tert-b g-am e in 140 nl MeOH and
oxa:ﬁéldrreawi)r%@xmbwan@tm OGyynlr ofgBrlaaed the regctiontmixturge

wa‘s%‘taiﬂreﬁtfbrcgh‘ur't‘r%rafﬁw% le 'E%oh?éjwﬂﬁ?& aﬁ% e?’ﬁmq_ f@aturated

sodium sulphite solution were added to the reaction mixture and acidified with

citric acid solution. The org. phase was separated off, dried and evaporated

down i. vac. 15.6 g of a viscous yellow oil were obtained.’
The aqueous phase was exhaustively extracted with EtOAc, the combined
org. phases were washed with water, dried and evaporated down i. vac. A

further 5.5 g of a yellow oil were obtained.

The crude product, which still contained (R)-4-benzyl-oxazolidin-2-one, was

further reacted without purification.

Yield: 21.1 g crude product
ESI-MS: (M+H)" = 380/382 (C!)




After the catal yst had been renpoved by suction

filtering and the solvent a&as elimnated, the desired

product was obtai ned, which was further reacted

wi t hout being purified. Yield: 8.3 g (95% of theory)
1gExatgpt. bubd ZS)ﬂ-S((Z-mﬁhbsﬂ-emnlicdﬁimﬂuo‘mMelhym-ibpazjdﬁﬂﬂé (4~

(Exanpl e 10. 58 a.ten

4- ( E{gﬁ%ﬁmer?ﬁ}‘d@ép@a (- 1|ditll]r)‘%'|°?<8|br‘ﬂéarl°at% ar boxyl at e

Under a nitrogen atnosphere 1.0 g (22.92 mol ) NaH

(55%in mneral oil) were added batchwise to a
A mmibdturei afri 5ot g:{.40.3gn(r®!) cﬁzl hemobyjtyiz(&)ei-lﬁ‘WamInM -thtbpeSol e

iy e Eene B o Sitiee.of. 2 sH0r Mudtlf of QphiffiaRericin-s-
yI)-Hi aﬂnéOE g (1100?. nﬂn&) 8f HOBt3%2.00%) 0.3 Afrhol) BUTBTU,

-met anesul ony oxy- pi peri di ne-1-carboxylate in 50

117 rDMG%st'nml)dwtyetaml@aun@ 2BeWH09dmk 6 THFewafeétirtred)fpr 12h

o B, A B A b oy F b OB

rerh@k @iy wis Urstntﬂdi@d Bt EtOvc ang alHCObasktivasThvesiyed
twice with 50 nL water in each case and drjed over

 phasgseas sapeeated BB, dead aed AraperatasbiQwni. asd The spsidue

b
ob%g}éﬁgﬂ%ﬁﬁgpl edb{/% ogﬁ%ggr (@sﬁ?’ﬁ'ﬁ ﬁf(?]eor ;‘gﬂ&%'mﬁs
prodvetHvas ob2fibedRin theCfoﬁrﬁ ofalyieﬂlow ajel , DCM MeOH cyc/ NH3 :
70:15:15:2) Al2b 4-(2-nethyl-im dazol -1-yl) - pi peridine
A solution of 650 ng (2.45 mol) tert. butyl
(2-met | )- piperidine-I-carboxyl ate
Yle\i‘ias di ssgr\k/)edd(aldr?@?g hr?%)np 4 MHCI in 1,4-di oxane 111
ESEMSB:t he (MHd)i0b4dHEABED was stirred for 2 h at RT.

The m xt d_do . vac t he residue
f Was conbahgcc%)% ﬁé?gmby% )mer and a little

i sopropanol, the precipitate was rem)ved by suction
filterin and dried in the circulating air dryer. The

1h desﬁ&)@d( awin: B-chigrodbiriuammetby thenzybirhiAH bomtay de.

Lo e W%Q‘éé%ﬁ%exﬁ%%&%@baé@f% Exampl o AL3

5.75 g (38.4 mmol) of Nal, 3 mL of anisol and 4.92 mL (38.4 mmol) of
trimethylsilylchloride were added to the solution of 7.0 g (12.8 mmol) of tert.
butyl (S)-3-(4-amino-3-chloro-5-triffuoromethyl-benzyi)-4-[4-(4-methyl-
piperazin-1-yl}-piperidin-1-yf]-4-oxo-butanoate in 375 mL acetonitrile. The
reaction mixiure was stirred for 90 min at 40°C, combined with another 575 g'
(38.4 mmol) of Nal and 4.92 mL (38.4 mmol) of trimethylsilylchloride and |
stirred for a further 2 h at 40°C. The mixture was evaporated down i. vac. and

further reacted as the crude product.
1i (S)-2-(4-amino-3-chloro-5-trifluoromethyl-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

A mixture of 6.3 g (12.8 mmol) of ($)-3-(4-amino-3-chloro-5-trifltuoromethyl-




4-(2,4 dinmethyl-imdazol -1-yl)-piperidine (Exanpl e
10.61) NN\J H N/~ Al3a tiert. butyl
4- (2, 4-di met hyl -i m dazol - 1-yl) - pi peri di ne-1-car boxyl at
e Prepared anal ogously to Exanple Al2a from2.2 g
be(22)-2Q4 awhethokpiperbzirdi wyitpipéridin-yIri daoab ganoid atid) 3916
14. 32 nmmol ) of tert. butyl 4- ) _
g ( &f&ﬁwﬁ%ews&lﬁﬁl-&&‘{é'rtﬁ@ahydreép%ﬁpiﬁ%ﬁ!@zem-@rar:'e,

4 4P sibolfef TEIERI g (P8 ARQA DR = 81 oo Tmon

of tiet®yldmitienarichg00 mti DMFolvas stiyed fqri 42 bt RiTe TRe ceaction

_ miﬂ@?elt \_%gg %ﬁ{%éprta?ec!zégﬂﬁ li.eva%.l,%ﬁe frésqgglé' gv%s@st‘i%&t%]d brgmla%n of

EtdAE and-sdituratdy NaHOG s tiokr, hb-dph PsHASE was desarahenyf at
e. The desired product was obtained as the
drieid Bpd reyanorated downii evat. TBowesigue Was wirifieddur v)

*enfi NGt i BT S8k e

and SUtiSIPAtetedCTite BdsiFRf podull Was bBtdingd il theddindler a white
(Exanple 10.66) 0 O ~/[\ g H ~~N~ "N H N Alda
solill penzyl - pi perazi n- 1- sul phoni c
acid-(1-nethyl -piperidin-4-yl)- amde 1.89 g (11.0
mmol ) 1, 3, 2- benzodi oxat hi ol e- 2, 2-di oxi de were added to
Yietd: sol ut38ng (§9% oPtreor 76 mol )
. 1-nethyl -pi peridi n-4;(él amne and 1.25 nL (9.0 mol)
ESI-M3t hy| @ik 5 A18804EDof DOM cool ed to 0C, the

e 0G|
ReSTirroa GeatreeehEROMAN R, RSN TIRale

down i. vac., the residue was stirred with diethyl
Exethler di i sopropylether, filtered and the crude product
I ed. :

2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(1'-methyl-[4,4'bipiperidinyl-1-

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

2a  2-chloro-4-chloromethyl-6-trifluoromethyl-phenylamine

0.94 mL (13.00 mmol) of SOCl, was added at RT to a solution of 1.00 g (4.43
mmol) of (4~amino-3-chloro-5-trifluoromethyl-phenyl)-methanol in 50 mL. DCM
and the mixture was stirred for 3 h at RT. The reaction mixture was poured

onto ice and the aqueous phase was exhaustively extracted with DCM. The




e

 2by helsrius(gming

Under a nitrogen atnosphere this crude product (2.5 Q)
and 3.16 g (17.4 mmol) 1-m&nzyl -pi perazi ne were
di ssolved in 100 nL 1, 4-di oxane and the reaction
m xture was refluxed for 2 h. The m xture was
combmmi are ghdsegwere wasited with |¢é4eoldmrdm@3 wekitipoy drieced

ovey Wac Oy TR Bedudt astivatad shareas Ang amrgleddoyay. kic.
The, Qud® pfctiuct %s%led P ARG 8 2B Stepwitht any further

pi p eraZ|n 1- sul phoni c

putii¢ationl- net hyl - pi peri di n-4-yl)-ani de 500 ng of 10%
Pd/ C were added to a solution of 1.1 g (3.12 muol) of
4- benzyl - pi per azi n- 1- sul phoni c

Yielgi d- (1- ’(f@Bl'g/{q-L@Innghlvgldel)- yl)-amde in 100 nL MOH
and the reaction mxture was hydrogenated at RT until

E'Nﬁ;\ t heoMet 243/24%/g# &Kkekdbf H2 had been achieved (2.5

Afte b renmoved by suction
ffl lteri n%sglrlg'h?%ég' f%/%@'g%ag;@)een elimnated the
desired product was. obtained, which was further

reacted w t hout being purifi ed. Yield: 0.82 %0(100% of
Ry orod-gorametiyl-bBeL B dcisgel

%;lf] 1) 113 Exanple Al5 ethyl
msyﬁ Hgﬁbz&{éln4yl) pi per azi n-2- car boxyl ate Al
5a 1-tent-butyl, 3-ethyl

oA e R RR L B R B, AL s ppiohwise o'

olﬂrtlér%ﬁ@? 3@/{34 4§nﬁf1§!)/b @lt@ﬁfaﬁwl%t 8L ﬁbi?;ﬂ'}é)‘l!;éﬁﬁ and

eri |n 4-onein 25
sugainarelih dGasnl aﬁ;ausﬂéHF tioder q)hitmfgebatmephéremw whikg t h

oy BicP Fe e Mnfed Vo stithede” At AL 4R B 43 mmol) of

2-chiofb- @h;metﬁpmhﬁmoﬂs{méfﬁwbﬁe@aIRBe “Bsserarligt® rhhe

reacti on anot her

abs. pfgihywagpagied diopwiseaad HiﬂthQregW@@StWﬁdrﬁlfﬂﬁﬁ atRT.

The R PRI s R AR Skl e 3 el sk SRl

withl E$OAay Elle byy. iphaisa detist driet] oferdgBOL badwbpbratédidown i.
mxture was saturated with K2CO3 and stirred. The

vagcIbeFryge Praduck wag used dn haaextdeastionestanavitbhpabanyfusther
purﬁ&%oﬁ_nd purified by chromatography (silica gel,

Yield:  2.1g(98% of theory)
ESI-MS:  (M+H)* = 482/484 (CI)

Re= 0.48 (silica gel, PE/EtOAC = 4:1)

2¢c  4-(4-amino-3-chioro-5-trifluoromethyi-phenyl)-3,3- b:s-ethoxycarbony!-

butanioc acid

20 mL of TFA was added to a solution of 30.0 g (62.25 mmol) of tert.butyt 4-

- (4-amino-3-chloro-5-trifiuoromethyl-phenyl)-3,3-bis-ethoxycarbonyl-butanoate

in 200 mL DCM while cooling with ice and the mixture was stirred for 16 h at

RT. The reaction mixture was evaporated down i. vac. and the residue




Et OAc/ MeOH/ NH3 90:10:1). Yield: 0.78 g (57% of theory)

ESI-MS: (MrH)' = 356 Rf = ©¥346 (silica gel,

Et OAc/ MeOH/ NH3 80: 20: 2) Al5b et hyl

1- (1- met hyl - pi peri di n-4-yl)-pi perazi n-2-car boxyl at e
regrystafisetifpo Theqweciptate was fitered off, waished gvithoP2@nd
dr%@ol) 1 -tert-butyl, 3- ethyl

( 1- met hyl - pi peri di n-4-yl)-pi perazi n-1, 3-di car boxyl at
e in 30 nL. DCM while cooling with ice and the
reaction m xture was stirred for 3 h at RT. The

Yigidkt ur e WS avBporaitedyehihin i . vac. and the product,
h -a] he tris-trifl t at [ t,
EQOUST S TNPAT 200 GOty plrJIrifiu((:);? fon. Vi eld:
quantitative El: (M+ = 255 114 Rf 011 (silica
l,. Et MeOH NH3 70: 30: 3)
nge( @q'?aﬁ%ym AP uniora: %ﬂrwuerqseetﬁylripﬁrzyaa% é%’%@'é’r[é (2-
/—\16
o0y Ty ay AR R pipeidin L ghylhrislongte; o
rrL (42.10 mml) ben;yl brom de in 50 nL THE was added
3 4 ML G o of RelaminR e Adued drogiizeaibadytion of 8.00
g (ﬂQCb rﬁﬁ(ﬂﬂ_'W Q&%rﬁiﬁ@@ch@éroe\ﬁh}fluo@br‘r@ﬂ’% ?ﬁéﬁﬂ%@m‘sn 150

he m xture was stirred and
ethm@ﬂawb@nwh&@tanm@raca:l 4.397g (12 Snpimed eofthpipeddiord yh3,4-

R APEadngrdinie-boere SRR iR Y SBTL) 9 £7500 g0

- mrAblh &F HOBTT ime0d At dferdit bAA the ﬁh:kM@Wa%ﬁrréu éere atHEe

filtrate was evaporated down i.vac. and the residue
Theolig dermecbwas filtened e mashegwith dlelhy& gtrwandaij@dm 14103

8:2). Yield: 13.04 g (90% of theory) ESI-Ms (MH) =

349 Rf = 0.51 (silica gel, cyc/EtQAc 8:2) Al6b et hyl

Yidldbenzyl 40idzag &yﬂ%oﬁtm@oxyl ate 35 nL TFA were added

to a solution of 13.04 g (37.42 mvol) 1 -tert-butyl,
- ethyl 4- benzyl pi perazin- 1, 3-di carboxylate in 200

2erTL @SM%hb% -ERBHd- és?fgdr&rgmﬁ't@ﬁ b%ﬁﬁgylf)rﬁeofoeﬁgﬁ Ohyxo-1,4-

was stirred he m x
evaoldmydtceﬂHdmmazohmBayl) paedidiré-yhFmdanstic asid ch was
obt ai ned as the bis-

3.13 g (78.25 mmol) of NaOH, dissolved in 300 mL water, were added to a
solution of 10.00 g (15.65 mmol) of diethyl 2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-2-{2-oxo-2-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl}-
piperidin-1-yl]-ethyl}-malonate in 600 mL EtOH and the mixture was refluxed
for 4 h. EtOH was evéporated off i. vac., the reaction mixture was acidified to
pH 1 with conc. HCl and 1 hour at RT. The precipitate formed was filtered off,

washed with water and dried i. vac.

Yield: 8.01 g (95% of theory)




“trifluoroacetate salt, was further reacted w thout any
purification. Yield: quantisative ESI-Ms: (MtH) W =
249 Al6c et hyl
1- benzyl - 4- (1- net hyl - pi peri din-4-yl)-pi perazin-2-carbo

2fxy| 2t(@-driimo43-ohiord-S4rifiGonomstiyl NabRgiPAc)tSmeting- added t o

: S@%E%‘p’%eﬁ@nx&wnﬁ feaf%ewsﬁ-anhmalwwnn-s-yn

bIS Lt) and 2.05 nL (17.22 mmol )
dénﬁwj?ygl per| |n- -one in 200 nL of THE and the

reactlon m xture was stirred overnight at RT. The

2. Gt B Bne e Bcbiearto g sivon 937 o B A FrdiE e 4 -
anﬁh@%ccﬁl&o% Wo?@@é‘f eﬁﬂ;lﬁ@ o?cb- RF@-&' on -2, tﬁéhh?dn(olﬁpl%

of theory) i ca

qug@zolmﬁ%p:wgnﬂmwﬂ a_vrmltz;ammea&g h1y50 mmol) of 1-methyl-

T RS T (T

HABT int 1007l of ﬁqhﬁélnd]thbﬁﬁliﬁ(l're was stirred for 16 h at RT. The
4- (1- et hyl - plper|d|n -yl ) - pi perazi n-2-carboxyl ate in

readfionixiarewasgyapeeated o oG Keuesicwavas erropiasd vetn

{
sallicd o B8R 38 e i (b GnblenAeL ot I
Et(DAenTh@ bonmbmﬂeﬁgt briratts weeel dried duet MoS© ,aridéveapdrated
ch was further reacted wthout bein purlfled

doWd; ¥ocs The rgsigye s Urifieadnygolesn chepratagraphy (iisagel,
- orfledte EtOchf8o KO ¥ Rbfbs), 70: 30:3) Bxanple Al

1- net hyl - 4- pi peri di n- 4- yI pi per azi n- 2- car boxyl ate

H N/ ~i t butyl, 3-ethyl
Yigld et hyll\Bﬁ B‘&@.@Ob car boxyl ate At RT a sol ution
EStvg: 25 W_,.}Q#% 9@3(rmgl t; of iodonmethane in 20 nL of THE

was sl o added drop V\nsetoasolutlon of 5.04 g
Rr€19. 51 rﬁrﬁﬁ)(sma gelt aQlecweOHleéx [API15/15/2)

pi per azi ne-1, 3-di carboxylate and 3.4 nL (19.52 mmol)

of ethyldiisopropylamne in 100 nL THF, the reaction

Examplae was stirred for 20 116

2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-piperazin-1-y!)-
piperidfn-1 -yl]-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-

‘butan-1,4-dione

CF,
NH,

O cl

N H.
/Ol %/N\\///_\\”/C ?
N

The product was obtained analogously to Example 2f starting from 0.80 g




m n and then heated to 60C for 3 h. To conplete the
reaction a further 0.2 nl133.18 mmol ) of iodonethane
were added and the m xture was heated to 75C for a
further 3 h. After cooling the mxture was filtered to

(148anl) cbffJZS(li Hivireo- QQJhﬁdrbiSJﬁ?iﬂhﬁrorrﬁétﬁylf-bértzyﬁttﬁ‘womsi [4-(2-
- evaporated down and the residue was urified by

OXgH, 61%5&5%7%911'@@@!%5 Yiepiperditdcyl]-bytagoie a@id @ng 4396

( %folriiii@g&)i ey M Ré%mti ez, = 0-58 (silica

1 nmet hyl - pi perazi n- 2-carboxyl ate 20 nL TFA were added
a solytion (15.42 mmol ) 1-terf-butyl, 3-
Y'%'F'hyl %ng?%géﬁgﬂ‘? X, 3- di carboxyl ate in 80 mL of
Eﬂﬁ:yivvhil 1€O0hR ice and the reaction m xture
Elvvas sti rgmed ?o %5}’](01){1 RT. The m xture was evaporated
Rrdown i . 0&S6. (sdicd gehdDGMbeledieOWANDR Adi$5:dbt2)i ned as
the bis- trifluoroacetate salt, was further reacted
- W thout being purified Yield: quantitative ESI-Ms:
EX@MF%%Ar = 173 Rf = 0.16 (silica gel, EtOAc/ MeOH NH3

3) Al7c ethyl
4- (1- benzyl - pi peridi n-4-yi)-1-met hyl - pi perazi n- 2-car bo

2GRl Eshiclo SR apdroMBhy R R A BhE e s arigr -
oxd=TRdiNYdrPLPLG@RBLOlR-8IT)spsidh4- ;(i}iﬁ@i@nasmm@nén S-
trifluoroacetate salt) and 3.77 nm (19.93 mpl)

1- benzyl - pi peridin-4-one in 80 nL THE and the
reaction mxture was stirred fog2 h at RT. Excess
NaBH( OAc) 3 was destroyed by the éd Htion of alittle
water, the reaction solution #as apor ated down
‘i.vac; and the residue was pu ed by chromatography
(silica gel, gradient MEOH MH3 90:10:1 to

Et CAc/ MeCH/ NH3 80: 20 L :NWNE I/I(’XN ()—VESl -
: NH3

(MeH)' = 345 Rf = 0f 41

80: 20: 2) o

1- et hyl - WI n- 4-yl - pi perazi n-2-carboxylate 1 g

10% Pd/ C wa aq do a solution of the crude product
~fromAl 7c in 280 117 nL Et OH and the reaction m xture
was hydrogenated for 17.5 h at RT and 3

(si

The product was obtained analogously to Example 2f starting from 0.80 g
(1.48 mmol) of 2—(4-amin0-3-chIorb-5-triﬂuoromethyl-berizyi)-4-oxo-4-[4~(2-
oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butanoic acid and 0.27 g
{1.50 mmol) of [1,4"]bipiperidinyl.

Yield: 240 mg (24% of theory)
ESI-MS:  (M+H)" = 689/691 (Cl)
Re= 0.59 (silica gel, DCM/cyc/MeOH/NH3z 70:15:156:2)




bar H2. After the catal yst had been renoved by suction
filtering and the sol ventishad been elimnated the
desi red product was obtai ned, which was further
reacted without being purified. Yield: 5.32 g (100% of
Exa %, based on Al7a) ESI-Ms: (MtH)' = 256 Rf 0.1

silTica gel, Et QAc/ MeOH NH3 50: 50: 52 Exa A18
2- -@rafpino-3- -chloro-5-trifluoromethyl-benzyl)-4-[4-(2-oxo-1,4- dlhydro -2H-

BB ERBERa: P B Rl zhal I £ 4o

solutton of 1.4 niL (22.29 mmol) |odonethane In 50 nL
of THE was slowy added dropwi se to a sol ution of
10.3 g (21.64 mmol ) of ethyl 1-bemzyl -
pi per azi n- 2- car boxyl ate (see anpl - BHA16b, used as the
bis-trifluoroacetate salt) an
et hyl di i sopropyl am ne i n 00
. mxture was stirred overnj gh pl ete the
reaction anot her O. redonet hane.

(&
wer e added and the m xture waspstirred for another 2
h at RT. T.eci'\bitate formed was filtered, the
filtrate wa S ated down i.vac. and the residue

was purified by kwhromatography (silica gel,
Et CAc/ MeOH/ NH3 90:10:1). Yield: 4.1 g (72% of theory)
ESI-M5: (MtNa)' = 285 Rf = 0.83 (silica gel,

reacti on

T s Ao Bl O R ¢ S R 208

(1.48 m}ﬁolt) of 2—(é€arumne3*ckn!bro45 1r|ﬂ31c(rmﬁne®/tmmlzyi)—ét-¢vgd-4 q14-(2-

ox i P s B A P i Tt Bh i ictand Bipt g

(1. 4@,{%@2}0 1 Fﬁy‘ﬂﬂlfm%ﬁelpﬁ?ﬁﬂﬂ_@ conpl ete the reaction 450

wer e d and the reaction m xture was
hydrogenated for a further 2.5 h at 50C and 3 bar

Yl TS G AR SRERDR ool toe wias. pari 11 ed by

El-M8:omat qgl*&pase/(ssir, (Ciga gel, Et OAc/ MeOH/ NH3 80: 20: 2) .
Yield:2.18g§ % 0 theory) ESI- M5 (MrH)' = 173 Rf
Rr=0. 56 (1-PPesiiigrooel, Me@tdy MeOH NH3 80: 20: 2)

Example 6
2-(4-amino-3-chloro-5-trifl uoromethyl_—benzy!')-1 -[4-(1-methyl-piperidin-4-

ylamino)-piperidin-1 -yi]-4-[4-(2-oxo-1 [4-dihydro-2H-quinazolin-3-yi)-piperidin-
1-yl}-butan-1,4-dione




Al8c et hyl

1- (1- benzyl - pi peri di n- 4-yl }374- met hyl - pi per azi n- 2- car bo

xylate A solution of 1.58 g (9.17 nmol) ethyl

4- et hyl - pi perazi n-2-carboxylate and 1.68 niL (9.2

mol ) 1-benzyl - pi peridin-4-one in 30 nL THE was

adjusted to a pHof 5 with glacial acetic acid and
8a her(1shenzyl-pipeddin el 1-Nashylepipeddiner-¢)-amine d

bat chwi se and the reaction m xture was stirred

overni ght at RT. Excess NaBH(QOAc)3 was destroyed by

A tHitiefler 15y P?f8 8 nhrhbf) be 1 Vhﬁirﬁ&l %E@n&hﬁ’-} -URAGAE 8Rd 10 mL

sol ution was dried over e super nat ant

(788 mm%}pfvdamaﬂésdmw"bﬁfone e3Qomhtafd Hiowas iacigified wit

HORE 16 BFL 5B el T b A AT BB o NGB (s,
wa&". dddey 2@ theomixtineonas stirksd fovB:6 K.MHd) mlmr%%as%vapc@a&ﬁ
Et OAc/ MeOH NH3 70; 30: 3) Al18d eth

omlvgé |. 9@' igsistuie; was dissglvedin Meih ﬁﬂQ nfg@%&tw éwéhﬁoo
ad@ﬂlo%défq]f%lzlp‘fqé? HOFHE BriQpitats Pomid PRa8iitéretfor® WddhBd with

Mé@Hzyid griigrbr. ivdt.n- 4- yl ) - 4- met hyl - pi per azi n- 2- car boxyl at
e in 100 nL of EtOH and the reaction m xture was
hydrogenated for 9.5 h at RT and 3 bar H2. To

vi€gpl et eot ey ARG of fbgrppt her 100 ng PA(OH) 2 were

added and the reaction "‘m xture was hydrogenated for a
Rff=urther 8.39. (slflne gehtRCMétycildsOsiHi of0:15116&)ed,  t he

filtrate was evaporated down and the residue was .

further reacted without being purified. Yield: 1.7 g

6b( 10 i
B 51 R o 2 Py GrochidNdes ato

tent-butyl (4-piperidin-4-yl-piperazin-1-yl)-acetate
A £ 810 R R5 S mrpth otz BRI YA T I o
pipkPidirg44yneemimedih J1 28260Me@iHavaddéded o a sagpansiamons gof
w%qjééé?g%m wmeéanﬁﬁﬁé i bes iy dsaadnptediot 3 &t 56 °C
0
ung@eﬁR%QH?l -'en IB‘?T@SM%)%% fP[@Fé/Efént?iHc{f !Frg dRhs10 mn

evapaatcdown e \mer thadedue Mae ooeatnmecbW|th15¢0H ehavpsecupltate

foried W fitel e o M SR YT o Al Qﬁgﬁ‘%f 14 S vefs e

sol vent was evaporated down i.vac., the

Yield: 7.75 g (quantitative yield)

Bc 2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(1-methyl-piperidin-
4-ylamino)-piperidin-1-yl]-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yi]-butan-1,4-dione

The product was obtained analogously to Example 2f starting from 0.80 g
(1.48 mmol) of 2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-
oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-ylj-butancic acid and 0.24 g
(1.48 mmol) of (1'—methyl-piperidin-4-yl)-piperidin-4-y|-amine-trihydro¢hloride.




e’

=

resi due was conbined with water, the precipitate
formed was suction filterads and dried at 50C in a
circulating air dryer. Yield: 30 g (65% of theory)
ESI-MS: (MtH)' = 374 Rf = 0.51 (silica gel,
YidhEM Me OHBOY edd\§a%9%% of fifeobp. 2) Al9b tert. butyl
_\%pi peri di n-4;ﬁi - pi Berazi n-1-yl)-acetate 6 g 10% Pd/ C
ElSe addbd 5 61 743G on of 30 g (80.3 mol) tert.
butyl [ ~aili _
beenzyl -ﬁ'gér(?'ﬁ?%gﬁ':_\'}'f%qﬁ? perazin-1-yl]-acetate in 300
nmL. THE and the reaction m xture was hydrogenated at
50C a 3 bar H2 until the theoretical uptake of H2
X | achi eved. After the catal yst had been renoved
by suction filtering and the solvent had been
el imnated the desired product was obtai ned, which
[4-({af2-(draming-3obloro&dtrifiuoramethplebengy hed-oxo-de4-(2raxad 1 4-

gl oo e e Ny ey A ket
yl]-h2&ticheid! (4-pi peridin-4-yl-piperazin-1-yl)-acetate H
N./~ NON'O ~/ IXO A20a tert. butyl

4- (4- et hoxycar bonyl net hyl - pi perazi n-1-yl)-pi peridine-1
- carboxylate A sol ytion of 1.42 nL (13.3 mol) ethyl
chl-oroacetate in 10JrL acetonitrile was added to a
solution of 4.0 g 08zmmol ) tent.  butyl

/ o
4- pi perazin-1 -yl -eri di ne-1 -carboxyl ate (used as
t-he hydrochl ori dg d@.54 nL (39.23 mol)
et hyl dii rapylam ne 1 50 acetogitrile, cooled to
0C. Aftpr tthe “cod i% a egn rienoved a spatul a

]
pof, |-was ad@ed and the reactioon m xture was
_ overni ght at RT. The m xture was conbined with
gatprated NaHCO3 sol ution, extracted exhaustively with
land the organic phase was dried over Na2SO4.
After the desiccant and sol vent had been elim nated

Prephead asaldgeusinso Exatniply 16 daindne d 08irtid ¢U20 lmainob) 2-(4-amino-
3-0@%%%'4%9 uorglrnee!t!%'/lﬁ)'ezngy - (_8)(10_‘{3[2_&2}0@%9{ X-)dlhEyScJ ro-%-'l—( MeH) +

quinazolin-3-yl}-piperidin-1-yl]-butanoic acid and 51 mg (0.20 mmol) ethyl (4-

- piperidin-4-yl-piperazin-1-yl)-acetate.

~ Yield: 16 mg (10% of theory)
~ ESI-Ms: (M+H)" = 748/750(CH
Example 6.2

Methyl (1'-{2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-

1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butyryl}-[4,4 Tbipiperidinyl-1-yl)-

acetate




Rf =0.67 (silica gel, DCM MeOH 9:1) A20b et hyl

(4-pi peridin-4-yl-piperazimel-yl)-acetate 6 nL TFA
were added to a solution of 4.25 g (11.96 mMmmol) tert.
butyl 4-(4-

et hoxycar bonyl net hyl - pi per aziFp- 1-yl ) - pi peri di ne-1-carb
oxylate in 80 nL DCM cool ed tQyO0C, and the reaction
m xture was stirred overni at RT. The nixture was
evapor at ed down i . vac. i due was stirred with
tert- butylnethyleth.
filtered and the ,
tris-trifluoroagetate salt . .
(94% of“t he | - VG: (‘R/|+H) = 256 Rf = 9. 38
(silics MeOH/ NH3 75: 25:5) Exanple A21 121
ethyl [474 Pblppperldlnyl-l-yl acetate A21 a tert.
butyl 1 -ethﬁxycarbonylnethyl [ 4, 4" ]Dbipiperidinyl -

SRR baRicte S ol Ziis 162 womi 21 dle @ r&@f?'(*amw 3
ch[o‘ﬂm$ ﬂ'lﬂué}*oﬂﬁafth LEBHzyl)- &éﬁ@m{)ﬂ(@cﬁ(o&”ﬂﬂ d'-’Fh)'f?cﬁ‘ofﬂH ﬁiha%olm-
nmol 0 br onbacet at €. t%%{i oo % of

3- ylhm?epghn ‘Evl]mtar(cm acid w5103 mgd06?4rmml) g

' 9.1 b et hyl [44]b|p|per|d|nyl-l
[4, E@%@@E@Eﬂ ?Vﬁécéég%uct was obt ai ned as the
Yiddds-trifluor oazﬂﬁ@(;_@%@lfth@a@)l ogousl y to Exanple 20b
from7.50 g (21 utyl

ES:M@% hoxycar b(Mi]'l"}reft ﬁ?l‘ﬁeﬁiﬂh j b| pi per| di nyl -1
= b | at f
R Egiar I\/g)(%/l\/ﬁ:l—l;e 0\‘@3%@ @eﬂﬁ@ﬂ?é Fll caslgglry) DCM Exanpl e

A22 ethyl (4-piperazin-l -yl-piperidin-1-yl)-acetate O

' A22 rt. butyl
m%-ééwzyl - pi perazi n-1-yl ) - pi peri di ne- 1- car boxyl at e

(1'-{2~(4-amino-3-chloro-5-triflucromethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1 -y'I]-butyryl}-[4,4']bipiperidinyl-1 -yl)-
acetic acid

Prepared analogously to Example 16.6 from 201 mg (0.26 mmol) methyl (1'-
{2-(4-amino-3-chloro-5-triftuoromethyl-benzyl}-4-oxo-4-[4-(2-oxo-1,4-dihydro-
- 2H-guinazolin-3-yl)-piperidin-1-yl}-butyryl}-[4 4 Tbipiperidinyl-1-yl}-acetate.
Yield: 22 mg (22% of theory) |
ESIMS:  (M+H)" = 761/763(Cl)




A solution of 66.7 m- (381 mmol) of 1
- benzyl pi perazine and 75.6,4 (380 mmol) tert. butyl
4- oxo- pi peridine-1 -carboxylate was adjusted to pH 5
with glacial acetic acid. 100 g (380 mmol ) of

BH( OAc) 3 wer e ?bqg ile cooling with
tJ|\l§e and the moi%ﬁ eﬁé\%/a S?Prre ve\rﬂﬂl ght at RT. The
reacti on m xture was nmade al kaline with K2CO3 sol ution

{303 g/ stirred for one hour at RT and extracted
|rres with Et OAc. The organi c phase was dried
LekoNIEPS- t@'ﬂ‘éhg&% -polpenbdieepipl 3- gl%fﬁﬁéﬂm 1\@%0)8/!10

ield: 114 g (83%of theory) ESI-
aCtd AR (%amlmva3@élor015@vﬂu9rmmeWy%2 15}' bpipgridimi '-
eridin-4-yl-pi perazi ne The product was
)Wég$§ﬂ%%&ﬂ§gﬁg§e tris-trifluoroacetate salt anal ogously
To0 Exanple 20b from40.0 g (11T mmol) tert. butyr
4- (4-benzyl - pi perazin-1 -yl)- piperidine-1
-carboxylate. Yield: 54.8 g (82%of theory) ESI-N5:
(MtH)' = 260 Rf = 0.18 (silica | NHDCM cyc/ MeOH NH3
70: 15:15: 2) A22c et hyl
[ 4- (4-benzyl - pi perazi n-1pyl): bgin-1-yl ] -acetate
The product was obtalne anaiog usl to nple Al 9a
from51.8 g (86 ﬂ%/
1- benzyl - 4- pi peri di -4 yI B azi ne (used as the
tris-trifluorgacetate and 10 3 mL (91 mol) of ethyl
quﬂa 25.3 g (85% of theory) EI-Ms:
(SI lica gel, DCM cyc/ MeOH NH3

70:15:15: 2) A22 ethyl
(4- pi perazin-1- yI peridin-1-yl)-acetate The product

Ta( 7“[%)-5%@?%? w0 nooug c%loro-alﬁﬂgromgkyiggheny% N %?1 53 2%)—
[ 4- fz‘hya%gh rﬁétﬁ geng zgth I-ﬁl-u%'ﬂ’aﬂ liRsdiodahidacet at e.

The product con al
(4- pi perazi n-1-yl - pi peridi n- I-yI) acetate Y|eId 17. 4

Th%eagl ?f /toogg\tvtgg ?:8%?@9 % m.aggqﬁargg'_g \MtB tI%% g@ggrqf Qgpc&gpre
deQ,GMeem/ Ne@HiNHEPs éPallp). g2 ChENAABbS, 84.33322-3327.) starting
from 31.72 g (132 mmol) of 2-amino-N-((1S,2S)-2-hydroxy-1-methyl-2-phenyl-
ethyi)-N—methyl-acetamide-monohydrate and 33.8 g (138 mmoil) of 2-chloro-4-
chIoromethyl-6-t'riﬂ.uofomethyi-phenylamine. The crude product was purified
by column chroma_tography {silica gél, DCM/ cyc/MeOH/NH; 70:15:15:2)

purified.

Yield: 10.0 g (18% of theory)

ESI-MS:  (M+H)* = 430/432 (Cl)

Ri= 0.8 (silica gel, DCM/ cyc/MeOH/NH; 70:15:15:2)

7b  (R)-2-amino-3-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-propionic

acid

The hydrolys_is was carried out in accordance with the general procedure
described by A. G. Myers et al. (J. Org. Chem. 1999, 64, 3322-3327.) starting




123 1-(2,2,2-trifluoro-ethyl)-[4,4"]bipiperidinyl A23a

tert. but yl 141
-(2,2,2-trifluoro-acetyl)-[4,4"]bipiperidinyl -

carboxylate The product was prepared analogously to

fro'ﬁosanw %(297@ nhrhBiYot PR A2 BnkiRe- 33{4 -8R 0- 3th!dr@f5-tnﬂbé§dr‘heth -
eridinyl-1-carboxylate. Yield: 19.0 g (93%

| Ph@ﬂylt)'ﬁ\éﬂﬂ)%) S)Eéshymxyﬂmnﬁébyl ?_—pmwm&a@ Nengthybut y|

pré))(ptpr(l%m?d%'ﬁwr Ic]zru R)d%b%hg uiséd ?h Hﬂ c—}o&%&hfﬂe@?@ stép Wh%ﬁt

prepared ana
anﬁ){anmé@uwﬁbafmjmm 20 7 g (56 7 mol) tert. butyl
"-(2,2,2-trifluoro-acetyl)-[4,4"]bipiperidinyl-1-carb
oxylate. Yield: 19.9 g (100% of theory) ESI-N5:

(Mk _ d[r ¢ 1:1) A23c
TC ?&3}4”' 30?(1)'8@ ;IIQ]()Nl gﬁ%ﬂ’%&pgﬁpgégcf%?yl The

pr obumm@ooplamlmmﬁmpmmbacfcbr m of the

bis-trifluoroacetate anal ogously to Exanple A20b from

21.4 g (61.1 mmol) tert. butyl

A éozutﬁo’h 8f 2741g (3'5@&9:1&} WN%\)HCOa in 100 ;L water was added to a

i peridi nyl carboxylate. Yield:26.8 g (92%
SO ton |¢é6r§g (&350 mrsot)mm) 2-amiBe-FR(4-aoine 3(ailoroez gel |

oA Pl ropishls AR TR VAORE RS T, 1837 (2 o

of E@é—aﬁﬁ?énde was added and the mixture was stirred for 3 h at RT. THF
1-[ 4- (4- benzyl - pi perazi n-1-yl ) -phenyl ] - et hanone A
was@vappeied piiasva. gth(emgem Phage wagwashedayithEtQAg and

s k190, AL Lol 1 AR BARREN B iy

- extiagted witht O Am@fhee ﬂcmbhr@dr@gl giteactewvesé dried dver NB,SO4 and

tert-but | met hyl ether, suction filtered and dried in
evaprraigd dowme VBEoHiR ErufesPreduetiaas w&%mﬂm%&ﬁdl@@.w

| witgggﬂédmﬁhé?paf.&a%a% of theory) Yield: El-Ms(M' =

Yield: 2.00 g (15% of theory)
ESI-MS:  (M-H) =381/383 (Cl)

7d - terf.-butyl [(F\’)-1-(4-amin0-3-chlbro—5—trif|uoromethy!-benzyl)—Z—

- [1,4bipiperidinyl-1'-yl-2-oxo-ethyl]-carbaminate

1.53 mL (11.00 mmol) of triethylamine were added to a solution of 2009

- (5.22 mmol) of (R)-B-(4-amin0-3-Chl_oro-5-triﬂuoromethyl-—phenyl)-Z-ten‘.-
butoxycarbonylamino-propionic acid, 0.99 g (5.30 mmol) of [1,4']bipiperidinyl,

1.77 g (5.50 mmol) of TBTU and 0.74 g (5.50 mmol) of HOBt in 150 mL of
THF and the mixture was stirred for 16 h at RT. The reaction mixture was
evaporated down i. vac., the residue was combined with saturated NaHCO3
solution and the mixture was exhaustively extracted with EtOAc. The
combined org. extracts were dried over MgSQ,4 and evaporated down i. vac.
The residue was purified by column chromatography (aluminium oxide
(neutral, activity i), DCM/MeOH 99:1).




Rf =0.53 (silica gel, PE/EtQAc 3:2) A24b
1-[4- (4-benzyl - pi perazi n- 14yl ) - phenyl ] - 3- di met hyl am no
-propan-1-one 1.40 g parafornal dehyde were added to a
solution of 6.9 g (23.4 muol) of 1-
[4-(4-benzy|-piperazin 1-yl) - phenyl ] - et hanone and 2. 90
.0 .(35.1 nmol) |methyl am ne hydrochloride in 100 nL

Y‘%@m and>q® Mg (186nef thaery) The “reaction mixture was
refluxed for 20 h. The solvent was elimnated i.vac.
and the residue conbined with acetonitrile. The

TepL ecfk)pﬂ—aa'lﬂ:eo-@e(st-ammbi&nhfdrd)—ﬁetnﬁgbromeﬂhydxprmn‘waﬂf-SOE: in
the c ulati.n [ Yi e 4 48% of theory
as VrEloRRsR of“-.v[few B@rime-cwdmdﬁg%qé = 0. 35
(silica gel, DCM Et OAc/cyc/ MeOH NH360: 16: 5: 5 0. 6) A24c
di net hyl - [ 3-(4- pi perazi n-1-yl - phenyl ) - propyl]-am ne 2

5 gl HB¥ o I MOnvistOH Jawiereca ddedeatsRT o & soludibn&f @00gng 20.76

BP0 et bt (RPN aine-Sehloneryusome by SR 2ne
[1,4‘Ibi;ﬁ?8ndlhyiof wgr&o-éiﬁyit]-ca%rﬁﬂgtéih SUmNELEtUH 3AE the

reaction mxture was Sfirred bar H2 and 50C for
mixulie wag siéred fard endihemevaporatest dowias vecapoe atuste t o

R A B ST S

filtered under nitrogen and dried at 20C in the
circulating air dryer. Yield: 5.7 g (86% of theory as
Yieldie bi s-38pdnadauantitative deldds: (M = 247 R = 0.35
(DCM cyc/ MeOH NH3 70: 15:15:2) The other am nes used in
the preparation of the final conpounds are either 125

7f comri2-okaill 34 Estetriahptiioet Grbemzodigzeppad-gt)-giyernidib-Heds
| ? P%nb&gﬁén Lh QREI a(ﬁﬁrtg!%rpefi cl%%ro 5-tnﬁugrro£rir%etr?3rr]| boefnzyl)-Z-
(S)Tg"tglélp@ﬁﬂ{h - ﬁlﬁ ef&eﬁnﬁ]férﬁi'd\éomm hyl -benzyl)-1-[4

yl - pi per azi
yI) pi peridin-1-yl]-4-[4-(2-o0xo0-1, 2,4, 5- tetrahydro 1,3

18 RS B0 Y Were MR vt LoRHb A bef ol 95
mn‘ldﬂ)rdﬂlﬁ’g%é%m?ﬂge%% gmﬁﬁﬁg&&@-{rﬁ@&oﬁgt@ﬁpﬁ@ﬁ% D
[1 4]b|rp|pe6|l'|d1nyl -1'-yl-propan-1-one- d|hydrochlonde in 50 mL of DMF and
-0.56 mL (4.00 mmol) of triethylamine and the mixture was stirred for 1.5 h at
0°C." 242 mg (0.99 mmol) of 3-piperidin-4-yl-1,3,4,5-tetrahydro-1,3-
-benzodiazepin-2-one were added and the reaction mixture was stirred for 1.5
h at 100 °C. DMF was evaporated off i. vac. and the residue was purified by
column chromatography (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2) followed

by HPLC.

Yield: 140 mg (20% of theory)
ESI-MS:  (M+H)" = 704/706 (Cl)
Ri= 0.58 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)

Example 7.1




3-chloro-5-trifluoronethyl -benzoic acid (described in
Arznei m -Forsch. 1984, 34{311A), 1612-1624) in 1 L THE
and the mxture was stirred for 1 h at 40C. The
reaction m xture was then carefully added to a

4- (Q%)éﬂ-it o 8ftefpdhytire-1(3-b3hzodBELpi p!ﬂénﬂﬁm%rtﬁfxyhc

wat er at RT under a ni trogen atnosphere and

acigldéfi)-td4 mweOn’ci-szhI@rceSVia&u@'omeﬂedkbre@zylﬁr(fiadmﬁthylammo-
ter and 300 nL sem conc. HC,
p'p%?'mrggﬂf%mpkgﬁm]e%dgﬁr and then exhaustively

extracted w th Et OAC. The conbined org. phases were
dri ed over Na2SO4 and evaporated down i. vac. The oil
remai ni ng was conbi ned with 500 fsPE and stirred
whil e cooling with ice. The precipii8te was suction
filtered, washed wwth PE and d 29.7 g of the
desired product wer e obt a@ed he gt her |i quor was
evapor at ed down agai n, jgmned Wt h-PEland cool ed.
The precipitate obtai Was! “agyi Sawith PE and
dried. A further_21. of Ht hepdesired product were
obtained. 127 Vield 5I.5 g (59% of theory) of a white
solid Rf =/ %3 (skdjca gel: PEEtOAC = 1:1) 1b

4- ami no- 3-¢ B-trifluoromet hyl - benzal dehyde A

m xture of 17.0 g (75.4 nmol) of '

(4 am no- 3-chl oro-5-trifluoromethyl- phenyl)-nmethanol,

1Bt e &7 (ReR-a i e or ok S eara e d-Aeay))-

suctl on drbpiopafd and the solution evaporated down i.
vac. The desired product was obtained as a white

A soliition. of £65 @ (40 (F5vimsf) (HedayinorBefteimiast3-bEo(dveH) =
224/

- winpgieReRvindnksbBionis acd in 409 il ELQY AT 0. ehageic
HCP EDISB YA L st S® budin@ght at RI6 8’ h8 rix{Pe Yas®aborated down

4- benzyl - 3- (2- brono- acet yl ) - oxazol i di n-2- one and

i. vapashe rmd'eq wasriaken gp in A Be 1y Wakess peinbin edaitis 80 mle af

R e R S R R

sedayatewa:ﬁmm teed oveHa;S@NAftdreemevaldbfahs eleBicangands
|eg b C ronatography on silica gel. The desired

50'\6?"3&'&%9 BrRGkiChw@sORtaIARdf or m of  a yel | owi sh-br own
YieR:! - 3.5 g.(92% of theory)
ESI-MS: (M+H)" = 311/313 (Cl)

7.1b ethyl (R)-3-(4-amino-3-chloro-5-triflucromethyl-phenyt)-2-{[4-(2
- oxo-1 ,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-piperidih-1 -
carbonyl}-amino}-propionate

1.8 g (11.0 mmol) CDT were added to a solution of 3.2 g (10.2 mmol) of ethyl
(R)-Z-amino-3—(4-amino-3-chIoro-5-triﬂuorométhyl-phenyl)-propionate and 1.8
mL {10.3 mmol) ethyldiisopropylamine in 150 mL THF cooled to 0°C and the
reaction mixture was stirred for 45 min at this temperature and after removal
~of the ice bath stirred for a further 30 min. Then 2.5 g (10.2 mmol) 3-piperidin -
4-yl-1 ,3,4,5;tetrahydr0-1 ,3-benzodiazepin-2-one suspended in 50 mL THF
were added. 40 mL DMF were added to the reaction solution and this was




o}

Yield:130 g (65 % of theory) ESI-MS:(MtH)' = 356 Id
(R-3-[(E)-3-(4-am no-3-chLﬂro-5-tri f1 uoronet hyl - pheny
| )-acryl oyl ]-4- benzyl-oxazolidin-2-one Under a
nitrogen atnosphere 3.93 g (90.0 nmol) of NaH (55%in

StpRghPS kiAo CI s PARRDrREA S5 e, oriithi W 2o mi
Et@ﬁhmmyiaeanﬂmewmaotu soldtion, th& oegamie physe wabeepacited
The reaction mxture was. stirred

Oﬂ% @%trg@ie Wty gfﬂzmlaﬁaHfSQe solytioniand dried ayer Na=SQg Adter.
enﬁ%ﬁor% @ﬁg_@%\é%l&aﬁﬁéﬁd SbvaRh B HLsFEE Doduk® whsbbitdited.

Yialdt no- 3- chl or &%gt(100%witloemyhy| - benzal dehyde,
I sg0l ved in THE r added dropw se and
nglﬁ red fora i@l Fh*e Eﬁ?#@t@r The reaction sol ution
RyeAs combi ned gw {diceadelr BicHL NH4CI sol ution, the
mxture was extracte exhautlvely with Et CAc and the

conbi ned extracts were dried and evaporat ed down i.

h i i f
L Rl T R e N e
obt ai ned1jau Eh@tréﬁydrbor B%ehﬁbdilgi\éﬁihlfs ;;@?xgermr( 62%t§6ny|]
t heory) Yiel'd: ESI-M ( H' = 425/42 ) Rf =0.5

(silica geINOYREOPONKAEI2: 1) (R)-3-[3-(4-ani n o-3- ch

To Gt LA i ) AL g 5

triffuspdmethyl bRénﬁ)-E({P) ("BodeW,Me&ahwi@O-S%enzodlazepm 3-

. trifluoronethyl enyl )-acry benzyl - oxazol I di n-
yl)RiRgridin- Jd@rhﬁnﬂ}-awaﬁrprawangteonéodm%ﬂfewa@aﬁ@ﬂ avas

soﬁxhah%@ofélf ﬂé‘nﬁﬁo@fm Wg lk&fdeoﬁycﬁg%e! ﬁtere@L gvat%r A

aut ocl ave. e cat S SUCtI on

alnedlnthef m o el | ow |
aft 05 S B SN WakTies. ftywa ctreet By 1 ot R 2 das
ehr‘ﬁﬁa\{éd i.vac., diluted with 100 mL of water and 1 M HCI was added
am no- 3-chl oro-5-trifluoronethyl-benzyl)-4-((

drcm)WIae waﬂle@plm@whoce)uaw@n @mfrhcrse@ttt)onzwaa obtainach TﬂTle
sulgﬁgriceg ggqeqm{%itec? w%o'}!tere S\J’\Palsﬁeg mﬁs water eng%gﬁe% in the P
Yield: 5.5 g (96% of theory)

ESI-MS: ~ (M+H)" = 554/556 (CI)

7.1d  4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-
carboxylic acid-[{R)-1 -(4-amino-3-chloro-5-triﬂuoromethyl~benzyl)-24(4-
dimethylamino-piperidin-1-yl}-2-oxo-ethyl}-amide
241 mg (0.75 mmol) TBTU, 0.21 mL (1.5 mmol) triethylamine and 103 mg (0.8
mmol} dimethyl-piperidin-4-yl-amine were added to a solution of 400 mg (0.72
mmol) of (R)-3-(4-amino-3-ch!'oro-5-triﬂuoromethy[—phenyl)-z—{[4-(2—0xo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-carbonyl}-aminc}-
propionic acid in 10 mL DMF and the reaction mixture was stirred ovemight at
RT. The reaction solution was poured onto 150 mL of 15% K>CO; solution,
stirred for 10 min at RT, the substance precipitated was suction filtered,
washed with 30 mL water and dried ovemight in the air. The crude product




bi s(trinmethylsilyl)-amde solution (1 Min THF) was
added dropwi se to a solut ilgn of 22.5 g (52.71 mmol)
of (R)-3-[3-(4-am no-3-chl oro-5-
trifluoronethyl-phenyl)-propionyl]-4-benzyl -oxazolidin

wa ERTerdhalf Tslroddfol Sl RSN R T SUeiEn efeEing
drietbat 40°@ol ) of tert.butyl bronpacetate were added

dropwi se to the 129 reaction nmxture at -78C, this was
Yigtd'rred for ao0rmadfd %Apﬁ @9y} 78C and then heated to

fter the ﬁ,gqilh_ nmL of a saturated NHAC
soM‘?tAl on the (mx)ure was e@?acted twice with 300 nL
Retenibobme (HRLConbiGn@chin(methadades were dried over

Na2SO4 ‘and evaporated down i. vac. The residue
remai ni ng was puri fied by chromat ogr aphy on silica
-Trg@fouom&ﬁﬁ lisfaﬂ &3 [ QBAIM-3-
low ol l. Y eId 55%%% gg‘?‘@ gé :

chmel-ﬁ tnﬂuosczmetaytapme:nw) Eﬂ[4=(290>as1(254 Bitetialyydro- P8 Et OAC
t
beénglubeg &y hideridit s earaonyil-eminglarapia)ic 354208 1S e

corregbendihg &@mdlint 6t 4mide:nmol ) H202 (35%in water) were
added to a solution of 2.51 g (57.6 nmmol) lithium
hydr oxi de hydrate in 150 nL of water. This m xture was
then added dropw se £e an i ce-cool ed solution of 15.6
g(288mm|)ofter.- tyl
(S)-3-(4-am no-3-ch¥ore=52trifl uoronet hyl - benzyl)-4-((
R) - 4- benzyl - 2- oxo- zol i di n-3-yl)-4-o0xo-butanoate in
600 ni of THEOan_ the rddction mxture was stirred
for a fur Rle cooling with ice. Then 150 niL
of satur te d m sul phite solution were added to
i mH(tuPe and acidified with citric acid
n. The org. phase was separated off, dried and
ngi‘atéd down i. vac. 15.6 g of a viscous yellow
wer e obtai ned. The aqueous phase was exhaustively
extracted with EtCAc, the combined org. phases were
washed with water, dried and evaporated down i. vac. A

her 5.5 g of @ yeltow piI_ were ofntai ned. Thé_crude

' fu e
| Example, tBuct, which stili cont aj Yeld - |Mass Retention time

(R) - 4- benzyl - oxazol i di n-2-pne, was flurther reackpdc
wi thout purification. Yiel H%)21. 1 g qeRBerYoduct

ES[-M5s: (MeH)' = 380/382 ({d) 130 (method)
N /@ 44 699/701 6.1 min
N\ . |
N [M+H]" (A)
. 27 718/720 8.2 min

\ |
WM [M+H]* (A)

79 839/841 7.1 min

SN

AN

| The following compounds were prepared analogously from (R)-3-(4-amino-3-
chloro-5-trifluoromethyi-phenyl)-2-{[4-(2-ox0-1,2,4,5-tetrahydro-1,3-




1g tert. butyl

(S)-3-(4-am no-3-chl oro-5- 1t4[5|fluoromsthyl benzyl)-4-[4

- (4-
met hyl

- pi perazin-1-yl)-piperidin-1-yl]-4-o0xo-butanoate

ﬁg&éﬂkﬁﬁgﬂ I}f é%?ﬁg%\'iﬂ%%r éonnﬂpalr%ing -pr46p'i ik ac%uér}/cj the

cotreshordmi® ariocunt obgming, }hémemmctwgpmr%d%ynml )

of (1-methyl -4
Ch(QanfQQFﬁPBW)(SIJJFa

THE was stirred

beb

for 12 h

er|d|n 4-

Sradenis e (& MRS

erazi ne

NG5 9 &)ﬁlwﬂ‘is’r&ﬁmfﬂ)
11.77 nmL (85.0 mmol ) of triethylamne and 400 niL of
at RT. Then the m xture was
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The residue
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ri buted between Et OAc
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9400) K

el d: 11.0 g (50% of theo
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®r o- 5-
¥

pi peridin-
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1-yvl]-4-0x

ESI - Mb790/V8R) '
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[MyHYbenzy
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é.6 min
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"7 $G724nd 4

le were add
M ] but
yl'+ benzy

27 nth

ed to
0, (4

7.7

A- et hyT -
p exazm 1- yI)
mL
90 at N4

of Nal
\v A TNCT

3, gl ) of

hie

S -3 (4- anmi‘fio- 3 chl or 0- 5-
-

ip

::r114 4 Q2 ™ (
ATTU e Ao LILIL™]

pi peri di n-
The reac
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red for
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trinmethylsilylchloride and

ThatoltWing E&ﬂpﬂh%@%@réﬂﬁfep%v@dﬁaﬁﬁb

further reacted

as the crud

DO TTrmuot

stlrred for a further 2 h

e

g&ﬁgﬂmm (R)8%4-aMiflo-3-

chipgyS mﬂw@mw-@hcwlbec{{%@ ﬁX@i‘h&)#(ﬁ‘r@trﬁ?le@eh?yl )-1-[4
benz(ogfé%kwg ]\_/[) )R B)erbq B A rcr‘%rbﬁmxl ?ﬂ'n% ;'[)!'RPIPEII %d fng tHGS te

cortémy&drr@—aﬁnaunt of amine, while the crude product was purl’r" ied directly

benzodi azepi n- 3

by FPHire of 6.3

(S)-3-(4-am no- 3 chl oro-5-trifluoronethyl

)-plperl
(12 8 mmo

di n-1-yl]
) of

- but an-1,

- di

131

I one A

benzyl)-4-[4-(4-nethyl -pi perazin-1-yi)-piperidin-1-yl]
- 4-px0- but anoi ¢ acid, 3.14 ) of | s
Exampl%_ ;ﬁ)peri din-4-yl-1,3,4,5-t gﬁg% %’gr 0- wgs%enzodi &eé%ri\thqn time
2-lone, 4.66 g (14.5 mmol) of TBTU, Qe% I'QIIT( 14. | HRI®I )
of| HOBt, '9.45 . (68 mol)| of triethﬁﬂ MM anld 300
mi DMF was stirred for 12 |hat RT. The reacti on |[{method)
7.8 "« 17 676/678 6.2 min
AT
Q::::::E\/’N [hﬁ'*}i]+ (’\)
|7.9 . 52 731/733 5.5 min
N
i:::::zk/rNi:éé>X:§“// [hﬂ'bfi]+ (/\)




m xture was evaporated down i. vac., the residue was
di stributed between Et OAd4and sat urated NaHCO3
solution. The org. phase was separated off, dried and

evaporated down i. vac. The residue was purified by
Exempigatl@gr aphy on silica gel. The yellow oil obtained

was triturated with ether and suction filtered. The
desi red product was obtained in the formof a white

4- (2C6)d0d1 29 Sjtéirafﬁm%-@; 3- Saﬂ(zdtﬁaiézﬁmyw %%hdﬁ'ﬁ -caodylic =

a) 2 (silica OH/ conc. '
augc{(@bm -mm;ne—Sydalg@ @-)tnfg;cmmeﬁnyjzbenzyl) -2-0x0-2-(4-piperazin-1-

ylh'ﬁRéé}@iﬁﬁ“Qyﬁe@?)ﬁ%ﬁq%d?ni/lrI-fll-uor onet hyl - benzyl )-1-(1' - me

yI )y =4-T24-(2- oxo- I, 4- di hydr o- ZH qui nazol i n- 3-yI ) - pi peri
di n-1-yi]-butan-1, 4-di one 2a

2-chl oro-4-chl orometfyl -6-tri fl uoronet hyl - phenyl ani ne
0.94 nL (13.00 mml NBOClI 2 was added at RT to a

solution of 1.00 g 43 mmol) of
' (4-am no- 3-cid or o ,Iuoromet hyl - phenyl ) - net hanol
in 50rrLDCM andt re sstlrredforShat
RT. The % onto ice and the
3¢ xhaustively extract ed with DCM The
COZ=gpl ution, drl ed over Na2SO4, filter ed t hr ough
Nat ed charcoal and evaporated down i. vac. The

crude product was used in the follow ng reaction step
W thout any further purification. Yield: 1.08 g

A <bRREBbIS 48 55 b Berin. 2 ARF b Ao i ©
_tnﬂé}o:bflnegﬁiélg&fr bgﬁtﬁ 9&5(65%3)&3[1 5'4@#&5@9&‘6 -1P31§gﬁkc}dl%e°p #?Jss-

0 ratée 1
yl)- N@Hrld%%:arquyﬂfammobpro)plw)epipdd@d—ébalﬂ@maraantb a

carBtiee Colinple 74180200 Tl ey Biientin 50 suk Mad avrs

hydrgéiated aeRT. anU'EO E@ﬁﬁrmafoﬁ HRMHTRR RItANSHRES aitéred off, the

while cooling ice and the m xture was stirred
solyent eyanor@((ecm‘owm 11/ag gnd e resigup perrified by HPLC.

: chl oro-4-chloro f met hyl - phenyl am ne,
.Yleﬁf ssolved in 10 %hﬁé (%F—dfd\‘}\%@{’gdded dr opwi se and

ESEMS: m xture was stM+HHU=705/707 (G} RT.
Retention time (HPLC): 5.5 min-(method A)




The reaction m xture was diluted with water and the
aqueous phase extracted w4uh Et OAc. The org. phase
was dried over MgSO4 and evaporated down i. vac. The
crude product was used in the next reaction step

Exdhidiewti4any further purifcati on. Yield: 2.1 g (98% of
theory) ESI-Ms: (MrH)' = 482/484 (d) Rf = 0.48
(silica gel, PEFEtOAC = 4:1) 2c

e A s T SRR e 2tk
tetF%y@r@Q'@béﬁibd?éze%@n 8-y8)-biperidin- reBbongfl-anfhé}-Brapidnyf-

~a mino- 3-
44("@FRiP@'Jdlﬂylf1-Mﬂna§ﬁ%¢ AGiH- phenyl ) - 3, 3- bi s- et hoxycar bony! -

the m xture was stirred for 16 h at RT. The reaction
m xture was evaporateg down i. vac. and the residue
133 recrystallised fromgE. The precipitate was
filtered off, wash th®PE and dried. 23.6 g (89% of
the yield) Yleld (MHy 424/ 426 (dA) 2d°

di et hyl

2- | 2-{2-
_2([44a( QJLNORﬁ/W%OQ'enzy) {2- oxo0

ydr<§I ZI-E)C]UI nazol i n-3-yl )Cpi peridin-1-yl ] -et
Ionate 3.2 nmL (23.0 mmol ) of triethylam ne were
e er)pvvlse to a solution of 8.00 g (19.0 mmol) of
‘ (4Ham no- 3-chl oro-5-trifluoronethyl - phenyl) -3, 3-bi s-
et hoxycar bonyl - butanoic acid, 4.39 g (19.0 nmol ) of
3-pi peridin-4-yl-3,4- dihydro-1 H quinazoli n-2-one,
A %Jlﬂm)ngaf(ZIB‘! @ngmb«tﬁ} mﬁol)’&ﬁhﬂmh&dtbxﬁfe lydrate i 10mnhlyatef

wa gafelfo ARoltgncorand o AIEmTaethy T B S g e
chl?td—B tﬁwﬁremetrﬁniﬁﬁénﬂm M Rdxb1,Y35 teYr‘a%'ero 18.45 ¢

% of
ber)zzqdﬂsmma %)@hemho Beabbhyibeotieohgiopiseylyt. ¥ -bipiprodiny-

1y iE el 120N Sk THE Ao raRetion P U anaEed

for 2t gt RT16. 59‘n[_718MZ}$CrW§ﬂe) adfedNeidsukitaned g@hm@t&magt
wer e sol ution of 10.0 15. 65

fi ltq&%p)tf apd %neéft ihtyﬁ'o ,él (Tmeaiw%p@dmt wiag pyirified by HPLC
YleFd" f 1 uor onet hyl - b?gW(3§Wi&tﬂé8W3_[4 ( 2- oxo- 1 4- di hyd

ro-2H qui nazolin
ESI-MS: (M+H)" = 762/764 (Cl)

Retention time (HPLC): 6.2 min (method A)

The following Examples may be prepared'analogously:

Example |Structure

7.12 CF,
o




pi peridin-1-yl]-ethyl}-malonate in 600 nL Et OH and the
m xture was refluxed for i49h. EtOH was evaporated off
I. vac., the reaction mxture was acidified to pH 1
with conc. HCI and 1 hour at RT. The precipitate

S fiTtered off, washed wth water and dried

Yield: 8. 01/%1((9.5% of theory) 134 2f

2- (4-anj no-3-chloro rifluoromethyl-benzyl)-1-(1"-ne
t hyl -
[4, 4 ]b|plperldlﬁyTﬁI”yfTA%;ﬁ4 (2- oxo-1, 4-di hydro- 2Hq
ui nazolj n= plper|d|n -yl ]-butan- 1 4-dione 2.0
nm. trie %e were added to a solution of 0.80 g
(1.48 ‘of 2- (4-
.fg1no-3-chloro 5- trlfLyoronethyI benzyl ) - 4- oxo0-4-[4-(2
- §0-1,4 di hydr o- 2H—
qui nazo| i n-3-yl) - |n 1- yI] but anoi ¢ acid, 0.28 g
| (2.50 mmol ) of 1qu }Jblplperldlnyl 0.49 ¢
| (1.50 npol )_of[ BBTY #n g (1.50 mol) of HOBT in
100 nmL of THE and the n1xture was stirred for 16 hat
RT. The 90on m xture was evaporated down i. vac.,

t he resj due was conbined with saturated NaHCO3
solution and the m xture was exhaustively extracted
W t Et OAc. The conbi ned org. extracts were dried
E_Xamef_@/gsozt and evaporated down i. vac. The residue

- was purified by colum chromat ography (silica gel,
gradient @ EtOAc/MeOH NH3 94/5/1 to 70/25/5). Yi el d:

| 4-(25% 0ty 2(RB9eteahydhed 3 benawiiazapin-GrHpipetidinobramoxyts )

acnglgr{,éraé*nlgo(f ch['o?oaSqnhuorQ%gt@f %‘F(EWsz'ﬁ g%l pi'e?{dilrﬁ/l %)—yl—z-

oxd-etifyi ]Iagmmérs chl oro-5-trifluoronethyl -benzyl)-1-[4-(4-
met hyl - pi perazin-1-yl)-

pi peridin-1-yl]-4-[4-(2-o0x0-1, 4-di hydro- 2H qui nazol i n-
3-yl)-piperidin-1-yl]- butan-1,4-di one The product was
obt ai ned anal ogously to Exanpl e Z‘f N%t arting fromO0. 80

g 135 (1.48 mml) of

2- (4-am no-3-chloro-5-trifluor
[ 4-(2- O

0x0- 1, 4- di hydr o- 2H gi_na&ol j N mti%% in-1-yl]-bu
t anoi ¢ aci d and 0.3 N(ﬁSOn‘l‘m
i | -pi p€razine. Yield: 600 ny

1- net hyl - 4- pi
(57% of th ) M = 703/705 (d)

hyl - benzyl) - 4- oxo- 4-
cl

8a diethyl 2-acetylamino-2-(4-amino-3-chloro-5-trifluoromethyl-benzyi)-

malonate

24.11 g (0.11 mol) diethyl 2-acéty[amino-malonate was added to a freshly
prepared solution of 2.55 g (0.11 mol) sodium in 200 mL abs. EtOH under a
nitrogen atmosphere and the mixture was stirred for 15 min at RT. A solution
of 27.00 g (0.11 mol) 2-chioro-4-chloromethyl-6-trifluoromethyl-phenyiamine
(Example 2a) in 100 mL of 1,4-dioxane was rapidly added dropwise and the
mixture was stirred for 4 h at RT. 500 mL of water were added and the




e

Rf = 0.56 (silica gel, DCMcyc/ MeOH NH3 70: 15: 15: 2)
Exanpl e 4 150

2- (4-am no-3-chl oro-5-trifluoronethyl -benzyl)-1-[1, 4]
bi pi peridinyl-1"-yl-4-[4-(2-

mintice Wad-stirmed dooa Akdtoari 18az.00 henprécipitatepiopeed avas fiiteyéd offu

tan-1,4-di one Th roduct was obtai ned anal ogously to
washai i e and el iV 080 o (1,48 rmol) of
2- (4-am no-3-chl oro-5-trifluoronethyl-benzyl)-4-oxo- 4-
[ 4-(2-
Yieddo- 1, 4- 4010yal (&2 16f hdarglzol i n- 3-yl ) - pi peridin-1-yl]-bu

tanoi c i,d ,and 0. . 5 ) of

Rify, 4 ]b?@ﬂge‘?"i“ﬁ? ﬁﬁféﬁﬁgﬁéc “%gwr)rg (24% of theory)
ESI-M5: (MFH)+ = 689/691 (d) Rf 0.59 (silica gel,
DCM cyc/ MeOH NH3 70: 15: 15:2) 136 Exa le 5

8b2- ( 3-aminac-E-aming-g-ahlerpiF-nflupeeethyl- pwkpmmma@g

di hydr o- 2H

hy&%ﬁﬁ%ﬁé?.n 3-yl)-pi peridin-1-yl ] -1- (4-pyridi n-4-yl - pi p

erazi n-1-yl)-butan-1, 4-di one The product was obtai ned

anal o to Exanple 2f starting from
50 ,mlepgr%bﬁ-?(].il were added to a solution of 40.0 g (94 16 mmol?of éliethyl 2-

ac%lXﬂa@ﬁS‘Z“@'ar’m&%' |91 BihL ARV f i lohatt #9164+
mLoAcOH, ahdd] 50/ohl cofavhtenand tted ieacBoy Mixivro amisdientdd 10 ADEC

for s, e R e fopmPd astered ol SndtsSeayded e flrate was

evéﬂtﬁﬁfe)ﬁ/éd&_vﬁ r. Mge., %niblrm%%é%L oFEtGHGNPstirRdd fof 85

mirza{ RTahhe ora:apitrgt)@ formsd was filkenedradt, e shiedwith FEtQH [amd( 1-
ardf L o ThE g bt was used i the nexbrepction sterypiihot ayly

'furih@aﬁghfrd'm,&nyl ) - pi peridin- 1-ylJ-butan-1, 4-dione 137 6a
enzyl - pi peridin-4-yl)-(1-nethyl -pi peridin-4-yl)-am
ine A solution of 15.0 g (78.8 nmol) of

- benzyl d amne and 10 nL (78.8 mmol) of
Y'eid ‘met hy |T- Bg%%f%goﬂy}we in 300 m. of THE was

- ESBMI f| e(M-N)T:h28HQBG (Ch pH 5 and stirred for 1 hat RT.

19.0 g (90.0 nmml) of NaBH(OAc)3 was added and the
m xture was stirred for 16 h. The m xture was

8c ﬁ/‘é%ﬁg@-ﬁ%n@ 13V émlngﬁ'?é-ghItohcgelS—tFiﬁﬁéreH'%tH‘ﬁ%h@n?ﬁ%r&ﬁﬂnbfé 7

nd precipitate

16 g (50.14 mmbl) of 2-amino-3-{4-amino-3-chloro-5-trifluoromethyl-phenyt)-

propionic acid-hydrochloride were dissolved in 350 mL of HCI (12 M in EtOH)

and stirred for 5 h at RT. The reaction mixture was evaporated down to 100

~mL i. vac. and combined with 200 mL diethylether. The precipitate formed was

filtered off, washed with diethylether and dried i. vac.

Yield: 12.2 g (70% of theory)
ESI-MS: (M+H)" = 311/313 (CI)

8d ethyl 3-(4-amino-3-chloro-5-trifluoromethyl-phenyt)-2-{[4-(2-ox0-1,2,4,5- .
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-carbonyf]-amino}- '
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addition of HCl in MeOH The precipitate fornmed was
filtered off, washed with 13MeOH and dried i. vac.
Yield: 21.8 g (70% of theory) Rf = 0.30 (silica gel,
DCM cyc/ MeOH NH3 70: 15: 15: 2) 6b

( 1- peapigiatpi peri di n- 4-yl ) - pi peri di n-4-yl -ami ne-tri hydr
ochloride A solution of 10.0 g (25.3 nmol) of

(1- benzyl - pi peridin-4-yl)-(1-nethyl -

4.18 §923 dmnﬂmwafwr Reré Bdd2datb e me@h%ﬁdofta)oal 9_

suspensi on of of 10% Pd/C in 80 wat er and t

(23r04tmm@l)\n&§thw ararg@ﬁaw&aﬂnmo -B-ghlero- %ﬂlfborcumamyl Bheyl)-

profien G s PEDaf” 10 Pindfisr b\ iR o g

th@\hﬁ)hu@\%b stlhEd Iﬂrbreblilfbi ét&l t®C. A@blﬁﬁdn@ﬁ g4 §i(23.0d rm’hbl,) of
ether and dried i. vac._Yield

3- WP€7@d'@ 4('¥fubl3t4 5"&@[&{}@@;@ -dy3thenzodiazepin-2-one in 200 mL of DMF
wad’ écﬁl’e@"érﬁpfh% @M&E%a% héatbl Y91B8ERENE 298 AR adudit- (1-

MiXtuge e m)nlﬂ:d toaR T ddiluteld with-145 LAvdtar amd stirrdd ey flribe? O

ity i Bfeclalete ferieqBub iog sl pshe it aier ohd dred I

vastarting from0.80 g (1.48 nmol) of
2-(4-am no-3-chloro-5-trifluoronethyl -benzyl )-4- 0XO0- 4-
[4-(2- .

1, 4- i lin-3-yl din-1-yl]-b
il ﬁo.c ARSI B SR T g oy o YR

Esi-Mgret hytmpHg&E 532;534§EI8) pi peri.di n-4-yl -am ne- tri hydr
ochl ori de Yield ng (25% of theory) EI-MS:M =

717/ 719 (d) Rf =0.20 (silica gel, MeOH) Exanple 6.1

el SN G- 200% Bl Rb et bheHh 2 oxBa 2 4

0XO0-

di hietiah aﬂd-qmmmularzeﬁw?,-)yi)m. d|ﬂ41ncérbbhylj Bringly! } - p
i peridin-4-yl)-piperazin-1- yl]-acetic acid Prepared

anaFPr@@&E%q: aCido Exanple 16.4 from 108 my (0.20 nmol )

2-(4-am no-

3-chl oro-5-trifluoronethyl -benzyl) - 4-o0x0-4-[4-(2-0xo0-1
45 ml- di hjtiNaCHH-were added to a solution of 13.00 g (22.34 mmol) of

eth&ﬁé? a%hﬂ-ﬁfgrp%oé}-ﬁgup Garsmeiiybhba i RS S8 2 A8 ©
t tr’@h &fo- 113 £

e 8/&5 f ﬁ]@ﬁwr&egﬁm@g%@eﬂ@ 1@4@1@ ;am.r%}dprobﬁmﬁge in
100 mL EtOH and the mixture was stirred for 16 h at RT. EtOH was
evaporated off i. vac., 45 mL of 1M HCI were added and the mixture was
stirred for 15 min. The precipitate formed was filtered off, washed with water

and dried i. vac. at 75 °C.

- Yield: 10.5 g (85% of theory)

ESI-MS:  (M-H) = 552/554 (CI)

8f 4-(2-ox0-1,2,4,5-tetrahydro-1 ,3—benzodiazepin-s-yl)-piperidin-i--
- carboxyiic acid-[1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-1,4'-
bipiperidinyl-1'-yl-2-oxo-ethyl}-amide




(SR Evag- Rsramoo ifhiorae

Exanpl e 6.2 Met hyl

(1'-{2-(4-ami no-3-chlorro-B2trifl uoronet hyl -benzyl) - 4-

0X0- 4-[ 4- ( 2- oxo-

1, 4- di hydr o- 2H qui nazol in-3-yl)-pi peridin-1-yl]-butyry
0.69 n[lA(54.')q rmﬂml)a@'rtnelthyjam:he wdre added ttaBesoliBDnRofelp@® gd1.81

mr%ofél g?gﬂlﬂf%%go“s gﬁlopg)g%n&uorome hymp%enyp&—({zg '(ﬁl o%pll,ﬁA,S- _
tetFéHy@f@-‘l% béniddieZepirethy)- plbéﬁdtﬁW-CéfUéﬁ? %Trlin"ro gropichid., 4

dr o- 2H- qui nazol i n-* 3- {/)&1 peri di n- 1 - but anoi c

acdeD Ao 1 §®znmgl)(0®[‘z4ﬂbmnp)enémh ngd Q.64 q . 9 panelyphyBTY

i PSR e Gycng Whsofiash 19 BREYY Tracerbien

mnﬂuﬂé wﬁsmberaﬁiedﬂdown i. vac., the residue was combined with
(4-am no- chlor05tr|fluoromethyl benzyl ) -
sa%at@d[ugl-@%,@gluilon and the mixture was exhaustively extracted W|th

Et@hﬁ}’fl@@ coimbi OE*tPa&? We)re Bh?@ e Kh’ 35'9’ ! e]ncpé\}déﬁo}‘étbd[
, I prperidnyl-1T" - I C acl
downal mgntl’ﬁleyemduémmbmﬁéﬁ By doimmnl@alomigtdgﬂaﬂﬁ/ {sitiok )gel,

Et(?g }Megé}}hl&bg EHPore)s-tri 1 uor onet hyl - benzyl ) - 4- oxo- 4
- [ 4- (2- oxo- 1, 4- di hydr o-
2H qui nazol i n- 3-yl) - pi peri di n-1-y|]-butyry| }-[4,4 ]bip
Yidlgier i di n§90 mg/(2B% obtreioey) - Yiel d: 22 ng ( 2% of

Esﬁgﬁ[& g@]LHjVSm%@'@ 1)76:;(;ﬁg|(g)7 140 Rf = 0.21

Ry 4- (2-ox, ss%suﬂcégéﬁU@MWéMebﬁmpzq@y@my 3-yl)-pi

peridi n-1-carboxylic
- acid-[(R)-1-(4-am no-3-chl oro-5-trifluoronethyl-benzyl
Examblelo 4 -bi pi peridinyl-1"- yl-2-oxo-ethyll-amde 7a
=2=am no- 3- (4-am no- 3-chl oro-5-trifl uoronethyl - phen
yI) N((1 S, 29)-
dr oxy-1- et hyl - 2- phen et hy N- net hyl opi onam
RN AN

R e i S e

pip8ddin21 -gl}-bL&h- raedipnef

2-am no-N-((1S 2S)-2- hydroxy-1-nethyl -2-phenyl -
et hyl ) - N- et hyl - acet am de- nonohydrate and 33.8 g (138
nmol ). of 2-chl oro-4-CF3

NH,

Q 7 Br
L AAPEANA
O

s

9a - ethyl 4-amino-3-trifluoromethyl-benzoate

A solution of 150 g (0.66 mol) N-(4-cyano-2-trifluoromethyl-phenyl)-acetamide
in 360 mL dry EtOH and 540 mL 10 M ethanolic HCL was heated to 70°C for.
2 h 45 min in a pressure apparatus. After the solution had cooled the
precipitate formed was suction filtered, washed with EtOH and the filirate was




chl oromet hyl -6-trifl uoronet hyl - phenyl am ne. The crude
product was purified by ctBum chronmat ography (silica
gel, DCM cyc/ MeOH/ NH3 70: 15:15:2) purified. Yield:
10.0 g (18% of theory) ESI-Ms: (MrH)' = 430/432 (d)
evBporat€d 48whdivat ctha sdsiduaOMas cpmbividdHi N3 00 Onll Suatér Shd

'Efé% Inzagh GRees vigareuahnfiraed susken Blered andoyathachyitd phen

watb)ERSQRiPni ¢ acid The hydrolysis was carried out in
accordance with the general procedure described by A

The crile psodatct alas fcdhercnegcteﬁhmiMOLﬂ@gﬁficﬁm,n. 3322-3327.)

tartlng 141 f mml) of

Yieldh - o- ani no- 3@3%&1%(@% o 5-trifluoromethyl -
Reehenyl ) -N-((10.4 smca%| PEIEtOAc1 1)

S, 25) - 2- hydr oxy- yl - 2- phenyl - et hyl ) - N- net hyl -

propi onam de. The cr.ude product was used in the next

9 Yo 4Rl A obrbR-BeB2ie BHI o7 bt hyl - phenol - 2 te
At rRT a sbmn@xwf aISB@F @emrmy gm-gmm-aqnmdcoﬁ@twumwéte
35.0 ter _was added

in 350 g1L E Utwngaqgquto? golyggn of #1819)(2¢3 mol) NaOH in 250 mL
weltéh arfd #8 B8zis ﬁpﬂe r«gﬁ?é SARLAYA 2 at d5°C. EIOH was

FUdroret - propi oni‘c aci
ellfﬁlrﬂi'atedﬁ V2., dhé Tr’é?n@mm@ér)uecmfs $dationnhigsl acididfiedasittadome

- and the mxture was stirred for 3 h a THE was
U sarerBiisdrmrpdogatas Sedionlisesvameddinsater iy
dn%ﬁﬁ‘ﬂ%&ﬂ“ and acidified with 10%citric acid

solution. The aqueous phase was exhaustively
Yiaddt ract ed wi t R2Fg@B6% oftbeonsybi ned org. extracts were

rigd over evaporated down i. vac. The
ESS-IMSE productaﬁ% ?@é in the next reaction step
wi t hout any further purlfication Yield:2.00 g (15% of

theory) ESI-Ms:(MH)- 381/383 (Cl) 7d tent.-butyl
Sc[ ( R#=amipa-3hiameo-3- tsﬂu@rpmeshylrbanzgmmt hyl - benzyl ) - 2-

A Sohator) 8 @Y7 il brpyie ROl U R RLRAT SRENF dded

dr 19@ toa sofutidn@®? 29.0 § %1 @ermml? #-arhino-3-trifluoromethyl-benzoic
-3-(4-am no-3-chloro-5-trifluoromethyl - phenylzI 2-te

aC’F't'“ 25915?’9)@9@5‘# BeH\ANghaB Neabssl ©HT Gler d h- difteg cgolimg 8o
waS B kbiRtd [N?th41 I Wa'?érr}ﬁd HeBrkcipitate was suction filtered. The

residue was dissolved in DCM, the organic phase made alkaline with NaOH
solution, the aqueous phase was separated off and acidified with conc. HCI.

The precipitate was suction filtered and dried at 60°C.

Yield: 18 g (62% of theory)
ESI-MS: (M-H) = 282/284 (Br)
Rf = 0.6 (silica gel, PE/EtOAC/ACOH 50:50:1)

9d (4-amino-3-bromo-5-trifluoromethyl-phenyl)-methanol

12 g (74 mmol) CDI were added to a solution of 18 g {(63.4 mmol) 4-amino-3-
- bromo-5-trifluoromethyl-benzoic acid in 400 mL THF, stirred for 1 h at RT and
 heated to 40°C for 1 h. The activated acid was then added dropwise to a
solution of 8.0 g (212 mmol) NaBH, in 200 mL water, while the temperature
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1.77 g (5.50 mmol ) of TBTU and 0.74 g (5.50 nmol) of
HOBt in 150 nL of THE andisthe mixture was stirred for
16 hat RT. The reaction m xture was evaporated down
i. vac., the residue was conbi ned with saturated
shneldaes exseedi Yo, Binelreaetioninikiure wassstieldfos2 SMe By RT,

cof RN Athistiont Shioaao e el T hbinEXatg ey ©
extrgéﬂedwh/\aﬁm@ e 6ahle St seas Washed Aahat8Y Ko.COs

(al um ni um oxi de gnetral activity 111), DCM MeOH
sobdion yandidredyovardNa Adfer tt@ogeﬁlcqangang)sofvent had been

el:ﬁﬁ; %aﬁ!@%%.&e( agr@isré.glv%dqnlls%rp?oéaﬁor! b by oé@r%%brrﬁ)&ﬁ{é

précipmété el etiodifitigred, taken-up iPHRE andanetioh filtdredcagain de
m. HCl (12 M.in EtOH) were added at RT to a solution

Y"%in 500 ng (0. ?85%@% ahtheqsy} . but yl

el (R - 1(4 am trlfluoromsthyl benzyl ) - 2-
IIl 4' ] bi pi peri rny? %lﬁr? (59 oxo- et hyl]-carbam nate in
R¢50 nL Et OH and. &(Isdlcargek,tMe@I-I\)/as stirred for 3 h and

t hen evaporated down i. vac. The crude product was

used in the next reaction step wthout any further

9epurufdrﬁlﬂblslarorﬁré-@ﬁﬂu&%%émw(wﬂéameh%éve yield) 7f

4-(2-oxo-1 5-tetrahydro-1, 3-benzodi azepi n-3-yl ) - pi
S350 mof)- Mn@n Wq lsidded to a solution of 12.5 g (46.3 mmol) (4-

anfdsdtrbifo- g o nfftyrpRenlmedidra n, 180 A BRfaRa g6y
red&ob ik r@Wﬁs)stﬂfed@BrN@hﬁat@ﬁ %@Mn@)z@é§s@d§ﬂ filer&dn

of 380 &E 1)
waphgd Z"*B;E?@ e aolaﬁmtrwasewmn@iszd 5 vae, andihegeetdue) stigiedn

with f '%lﬁ*}? RIESRIRIR WpP Spetion il SB'a‘H??*I hataile PR i e
drigdh 50 nL of DMF and 0.56 niL (4.00 mmol ) of
. triethylam ne_and fhe m xture was stirred for 1.5 h at
Y'E@@. 242 ny (09329 Fﬁt'?’t"rgp f §reory)
M -peri din- 3 ahydro-1, 3-
ES genzodl azepi m }g)ﬁe %é?’g-/ggggd and the reaction
Rfai xt ure was S0.Br{sitida gel, PE/BtOAc at1)100 C. DMF was

evaporated off i. vac. and the residue was purified by
col umm chromat ography (silica gel, DCM cyc/ MeOH NH3

of 70: ﬂ-ﬁuel 1PH1E é:@nﬂﬁﬂSb@ friflusk 4P
t heory w Sq ﬂs dmb@f)M %&ﬁhgth)yﬂ.é?eﬁ}mo 58 1 )‘
(suylldeae}gwcc"[acbm cyc/ MeOH NH3 70: 15:15:2) Exanple 7.1

27.9 g (/1.0 mmol) 1-methyl 2—(tr|phenyl-?_Ls-phosphanyildene)-succmate were

added to a solution of 8.5 g (35.4 mmol) 4-amino-3-bromo-5-trifluoromethyl-

- benzaldehyde in 80 mL THF and the reaction mixture was heated to 40°C for

120 h. The precipitate was suction filtered, the filtrate evaporated down i.vac.,
the residue combined with water and EtOAc, the organic phase was
separated off, washed three times with water and extracted three times with
5% K2COs3 solution. The aqueous phase was acidified with conc. HCI, the
precipitate formed was separated off, washed with water and dried at 60°C.
Yield: 5.9 g (44% of theory)

ESI-MS: (M+H)" = 382/384 (Br)
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4-(2-o0xo0-1, 2,4, 5-tetrahydriés 1, 3- benzodi azepi n-3-yi ) -p
peridin-1 -carboxylic

acid-[(R)-1-(4-am no-3-chloro-5-trifluoronethyl -benzyl
) - 2- (4 di met hyl am no-

S R U N R E L (e

Undk) an RFGHH Qﬁﬁés(br/éré RO (+)0If 2B sg(m 6K9-203- nmol )

am no- 3- (4- am no or o-

d:eémylmmmmwnzgﬂﬁéwﬁyctpd@pehho@ium{l)tetlraﬂuqzmb)om_teEt@ﬂ

o858 8B b1 M byt oo

trlﬂluomethyt-blﬁaem;&ﬁnréﬂ&(&ﬁﬂidéab}%mmate il 30 mL degassed MeOH
caoanbined with 30 nL of 15% K2CO3 sol uti on, extracted

- andBmiggethylamingand the reagion mlw§§@%5xdf0§@@%tﬁat AP0

psifif 0RA%, q”He‘ﬁghQY%ctHﬁ?s% fonﬁﬁégévé d@fv Uﬁc the

&siccant  an vent t esi re pro
resithicavas dissylvelddn 1809nig E¢OC A& whshdubtwige witht M\BCI amMitH)

= 311/ 31
extiaSely Eimciest Wit Al Ressts solutipnoPs aavgaus asa os.- ((
acidified with conc HCI, exhaé.lstlvely extracted with EtQAc and the organic
oxo- 1, 2, 4, 5-t et rahydro- 1, 3- benzodi azepi n-3-yl ) - piperi d
phage was deied aver NaasOndifiertbpidesiztantiardd golyant fiadninedn)
to.,a_ sol uti.on 8f 3.2 g (10.2 mmol) of

_ -elirgﬁ%gﬂvf\ﬁh% Qae%cljreg product was obtaine

Yle(d?) 2- am no- 35 g4y m@f%gw oro S5-trifluoromethyl -phen
ESé - propi onat e and 8 nmol )

il di i sopr dpHHAE 382/334150 nL THE cool ed to OC and
the reaction mxture was stirred for 45 mn at this
tenperature and after renoval of the ice bath stirred

oh f ormathfyu(S)t@{zt%ﬁum-a-brah@qs%ﬁﬁmomémyz berRyl)-4-ox0-4-[4-(2-

yirmﬂ 8 ‘hSéeﬁr@wdéWd? -enzogligganiod-dreipendm- byld-
su é}?@é:{ln 50 nL THE were added. 40 nL DMF were
added to ?he reaction solution and this was 144

3. 7@tg g Sefkjnfrm!) 2-pipaidird@ay-1, 3,4 metmhgdo-ai3ebenindindepirad- |

th 20 t OA nd 20 ric aC|d
on Ptk Faed o sBGaR 06 S s 1 SAdEap A mebiy (S arfifo
3- bﬁssﬁé%cmﬁdomnﬁéthﬂ%rriynmb@%tes al a4 gqms ANGrd) m‘r@vz b4 g

l'Ilmnation t he desi ccant ‘and
(15810!mmﬁl HQBé 8@634 Bémlpf?@d”umOl)msﬂwlﬂraunﬁeﬂ 209irel. dHF. ang
0

the g'%a&én%l @r%ov{fé(g stlrred overgljvﬁgt RT. %ﬁé/rggélo% S(.')|Ut10n was
evaporated down i.vac., combined with EtOAc and 20% citric acid solution,
the organic phase was separated off, washed with saturated NaHCO3; solution
and dried over Na>SO,. After the desiccant and solvent had been eliminated
the desired product was obtained.
Yield: 9.2 g (100% of theory)

ESI-MS: (M+H)" = 611/613 (Br)

Oi (S)-2-(4-amino-3-bromo-5-trifluoromethyl-benzyl }-4-oxo-4-[4-(2-oxo0-

1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butanoic acid
A solution of 1.04 g (24.30 mmol) lithium hydroxide hydrate in 30 mL water




Rf =0.4 (silica gel, EtOAc) 7.1 c

(R)-3-(4-am no-3-chl oro-5-t36i f| uor onet hyl - phenyl ) - 2-{|
4- (2- oxo-

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

wasC@ddwwitIORT tl@msolnhronraﬂs D |(¢5 @@rﬁlmBq memyS(&FEr(&barmfo -3
Mmoo
br@mpf§ E&'P@F%‘ﬂﬁwﬁ tmzyjf)rsv 02014[ 4= ((220%%214 §-tatr%h¥(f§9r Tafry dir

beﬂgédtag%ﬂﬁ-@)ﬂ -b?:é rE1 ?1 l]utanoate in 70 mL THF and the r(e):actlon

erid am no} - propionate In
mifidee was sideddor3 hsat|RIE.i e DHF Gvaelgnioatedinaic), the shueous

so ok s Sy A0 S et PR s Pt W EOA e
or@élﬁ@%ﬁéé@%as%‘é ardtbd Bff a%drarre@oxﬁalwazsm Wﬁérfl@d@éi’ccahl

was Sstirred f 1 h at the THE was el i m nat ed
and.spivent hadlbeewhmtmatea[@me desiosd pedeict wad obtainedtl was

.gdded dr opw oI|n with ice until an acidic
Y[‘%aacti on was 2&% %’fe}e 0(% ubst ance preci pitated was
EdliNMger ed, was @IH iagy@ggrga d dried in the air.

Yield:5.5 g (96% of theory) -Ms: (M+H) ' = 554/ 556

(Cl) 7.1d
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iR ke oEer 421001 24, siaratger i o 21
befHoifedin B bipEhdink 1 Jdbidioi€ hod WERldnié 6, BE Bbiaied ©
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(R -3-(4-am no-3-chloro-5-trifluoronmethyl-phenyl)-2-{]
4- ( 2- oxo-

ok 1, 2(@ hﬁ:%%%ir@mb&%&%ﬁﬁﬁ«ﬁbﬂzﬁbw :(@irRsthiydi n- 1

-cafr am no ropi oni ¢ acid and the
r eapzpecazlmm W pipenidis- byl [dea2oma- m;2g4=15-tatrahsra‘ro -11¥re

t | ut 50 nL of 15% K2CO3
L orfen iR 0PRSS R oRE et anea
159 N&E (P84 ArRsl) waﬁewpmm@eﬁdnh %ﬂ%ﬂpera%hﬁ&e%ddéd&@ arL
water and dri ed overni in the air. The ¢

d
solgtion ot 50A ey (R84 BuBYe ﬁgé‘B -3-(A-pevne-Spaaeio-Sdtfiuaremethyl-

oot o 1u8) SR eLbl el oo bl Sl O
pipéfidineb§i]bltanociRatidn289 mg (e nﬂd‘sﬁMlZBTLﬁ 122y (0. 9enimaod)
HO o Ot Ao SRS R & B8 SRATRE SRk 0°HRland
the reaction mixture was stirred overnight at RT. The reaction solution was-
evaporated down i.vac., combined with EtOAc and saturated NaHCO;
solution, the organic phase was separated off and dried over NaSO4. After
the desiccant and solvent had been eliminated the residue was purified by
chromatography (silica gel, gradient: DCM to MeOH/NH; 95:5).

Yield: o 423 mg (66% of theory)

ESI-MS: (M+H)" = 762/764 (Br)

Retention time (HPLC): 5.9 min (method A)

The following compounds were prepared analogously from in each case 500




chloro-5-trifluoronethyl -phenyl)-2-{[4-(2-0xo0-1, 2, 4, 5-
tetrahydro-1, 3- benzodi azepi’n- 3-yl ) -pi peridin-1
-carbonyl ] -am no}-propionic acid and the
correspondi ng anmount of am ne: NH2 cl
MR e-Biird-CMaregieb arnifl uarormet - bt p4 edxodrHR( oxo-
- ~ +
1593t abydisol Sencig-opinoy hlpgidiny!-AKbUBRb acid and
thel cArféshaRiaitfhldmbuit & dfiife: No[ MrH| +(A) — The fol | owi ng
conmpounds were prepared anal ogously from
(R)-3-(4-am no- 3-
chloro-5-trifluoromethyl - phenyl)-2-4][ 4- (2-oxo-1, 2, 4, 5-
. tetrahydro-1, 3 146 *
benzodi azepi n- 3-yl ) - pi peri di n- 1- caft WZ] - am no} - propi
onic acid and the corresponding B nt of am ne, the

crude product being purified bys chrfonét ography
(silica gel, gradient: DC BOHANH3 9:1 within 45
m n): Exanpl eRYield (% Ret'ent]fon time spectrunHPLC

(met hod) 7.553790/479

- |Example |R : Yield (%) Mass Retention time
spectrum HPLC
(method)
9.1 ) A 50 742/744 6.4 min
TS MeH |
9.2 A 48 747/749 6.5 min
| e | [M+H]" (A)
9.3 M A 161 7621764 5.4 min
[M+H]" (A)
9.4 /%ﬁaftﬁQCH 34 761/763 6.3 min
A M ()

The following Examples may be prepared analogously:

|Example |Structure
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7.684719/7215.7 min [ MtH +(A) 7.743719/7215,0 min
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Example 9.10

( S)-2-(4-amino-3-trifluoromethyl-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 | |




carboxyl ate (Exanple 7.4) and 200 ng Raney nickel in
50 nL MeOH were hydrogenatseéd at RT and 50 psi of H2
for 12 h. The catalyst was filtered off, the solvent
evaporated down i.vac. and the residue purified by
HPLC. Yield: 160 nmg (32% of th€bry) ESI-MS: (MrH)' =
705/ 707 (Cl) Retention tine LAH, 5.5 mn (nethod
A) 148 Exanple 7.11

[1'-((R)-3-(4-am no-3-chl or ¢ iquoronethyI-phenyI)
-2{[4(20x01245

tetrahydro-1, 3- berl@ Nﬂ-l car bony
' ]-am no}-pro 4, 4' bIQOI perldl nyl-1 -yl]-acetic
acid CF A sol/utitin of 20.1 ng (0.47 mmol) lithium
hydr oxi de rat Hhn 10 nL water was added to a

sal ution ngy (O 32 mmol ) et hyl

[1'-((R)-3-(4-am no- 3-

chloro-5-trifluoronethyl -phenyl)-2-{[4-(2-o0xo0-1, 2,4, 5-

10D 38 SR dist e gigedioz solsinn of 45850 (G, 2a P
e Bethoftc- DIkl RRG BB ben i s A6 #H 0L AFERER. 811 5)

ture was stirre
plp@l‘lﬂll’la1-yHFﬂ [4B(Boxd-12,4/5HE raledre- hﬂdtxe@zod;laeemuls&yk}nce

picBigtsrylduian-Takdiopkin EDEAL BleomRmhd the Eradins miptyrgates
hycﬂfogbﬁé?t‘éﬁ)’ét EPbsiMe; (oM at RTWI@? Z?fbl}fs@'\ﬂaspﬁkﬁﬁﬁ i Réréd'y

2 mn (method A) The |'ow ng Exanpl es

: solbentpu@@avmbram d@mquc E;eaﬁpilde&waa:cwbmeaswm-ﬁ%

K?_&O%é%iut;on QY IJEtO%c e & orgamc hase wayséd'grag:d off ad 2

evaporated down i.vac. The residue was triturated with diisopropylether and
suction filtered.

Yield: 134 mg (100% of theory)

ESI-MS: (M+H)" =684

Retention time (HPLC): 5.5 min (method A)

Example 10

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(4-dimethylamino-
piperidin-1-yl)-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-

- piperidin-t-yl]-butan-1,4-dione
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4-(2-o0xo0-1, 2,4, 5-tetrahydro-1, 3- benzodi azepi n- 3-yi ) - pi
peridin-1 -carboxylic

aci d-[ 1- (4- am no- 3-chl oro-5-tri f Bkor onet hyl - benzyl ) - 2-
1,4" -bipiperidinyl-1-yl-2- oxo-gthwH,-am de CF 8a

di et hyl 2-acet yl am no- 2- (4-ani no thl oro-5-trifluoromne
thyl -benzyl)- mal onate 24,11 g nDJ: di et hyl
2-acetyl am no- mal onat e vva added to a fréshly

prepared sol ution of ~2. I%‘ng umin 200
m. abs. Et OH und nijt rogen C,51t nospher e and the
m xture was sti/rre 15 min at RT. A solution of

27.00 g (0.
2-chl or o- 4- tﬁyl -6-trifluoronethyl -phenyl am ne
(Exanpl e 2a) in 100 nL-of 1, 4-dioxane was rapidly
added dropvvi se and the m'xture was stirred for 4 h at
and the 150 m xture was

80& mgr@eﬁt‘r 'as\mca) T@TUh@merﬁ MQ%}@BV@I@QRFQPY*@W%E‘%

382? hfgﬁ(b@gﬁ@élédrpﬁﬁ/glgﬁp%eo ;@ %}in@qger% fl dito a‘@cﬁu ytion of

13PENE(@RY rrmal) 15)-2-{4-amino-3- chloro-5-tr|ﬂuoromethyi benzyf) -4-0X0-
4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butanoic
acid in 10 mL DMF and the reaction mixture was stirred overnight af RT. The
_reaction solution was poured into 80 mL 15% K,COj3 solution, stirred for 10

min at RT, the prec_ipitated substance was suction filtered, washed with 5 mL
wafer and dried in the air over the weekend. Then the product was purified by
'chromatography using HPLC. 7

Yield: 82 mg (563% of theory)

ESI-MS: (M+H)" = 663/665 (CI) -

Retention time (HPLC): 6.1 min (method A)

The following compounds were prepared analogously:.
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(O
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Yield: 18 g (62% of theory) ESI-Ms: (MHy = 282/284
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spectrum HPLC

{method)




benzal dehyde in 80 nL THE and the reaction m xture was

heated to 40C for
filtered,

the filtrate evaporated down i.

resi due conbined with water and Et OAc,

vac. ,
t he organ

120 h. Tése precipitate was suction
t he

iC

phgse was separated off,
10.27 and

aqLeodgigha

extracted three tlnes \

ma;?ed three

h 5% K2

AR

RS

s acidified with conc t he
prGC|p|tate orn%d Was sepdrated off mgghed wi tjHA)
watjer dllu uneu at—60¢C. Yltlu 59 449G UI LIItUI )
10.28 ES||- 5. (M+H) + = 382/ 384 (BAJ 155 9g 7817 B | 8.1 min
(S)}- 2u 1.00=3-%fono-5-t i fl uoromet hyl - benzyl )|- succ
natle ndef Jon atnos&here 130 ngM+H] (A)

2-bis{({2R-5R)-2-5

()
77

10.29 di gt
r af}l

[~ ~

adde
2-[

ylphospholano)benzol(cs¢|ooctad|

d
14

to a sol ut
(4-am no-3

on of 5.9
o -5-

ene] -'succi n

ETORYT Gedi Urf6|2 et

1

h

h rate were
(15.4 nethyl 4P
trijffl uoro y phenyl) mef h- (E) yI|d[ -

a‘f‘%'in

507 degdsseu McOHR—armd

10.30 reqcgi on mixture was hydrogéBat ed at
e.Jeaction solution was ev7

“h. |Th
i.vac.7 the
washed twice with 2 M HC

5

ST tTTEt

[ Aalrr 1me dar
SH7IEAS o

ue was dissol ved in

and exhaus

porated down

d—the

B min

(VBB Et Q44)

tively extrn

act ed

w tth 5% K2COB8 sol uti.on
acidanfied wtheeonc. HA,
Et QAc "bpgani ¢ ph
After the desiccant and s

10.31

The§ gueous

a
o

austi vel
e was dri e
vent had b

qg’%jz?%ct ed

iM#Yﬁ; :\I?nz;

i T

o

the desired product was o

th MH" =
(36-23&/5%5@ %roﬁ')o 5-

-41[47(2-

10.32

by
T

b

tr

dimed Y
&b/ 384 (Br

i fluoronet

honzndi A=

d—5.8 7

BIeSet hyl
hyl - benzyl

[M+H]*

2 \l|\

r
T

&
oa

ot O
Cl U

5+
but a

oxo—124
10.33 iny1-yb]-
3- pip
2-lone were added to a o)
l-methyl (S)-2-(4-an no-

5

fE
e
ooc
.b

CTTZUUT TG

195.1 Mo
et r ahydr o- 1,
uti on of 5.

'\.
HI —> AN

B77/679

3- benzodlazepln-

A+ 15. 1

Pl )

3-brono-5-trifluoronethyl

- benzyl ) -suc

(15

cinate, 4.9

t he

8 ¢

nol ). HOBt and 4.87 nL

|) TBTU, 2.04 g 1 |
Ex a triethylamne in 200 nL THE and

(S) 24443nmnom—muur095mcﬁbmtiqdbenzylpngm(zaixowz 4The
evapor at ed down

tet@gwg igﬂ 5\%4% é)?n@&? 3&@ E'Q%'fémtw& 1a@paﬂ@arwlrfaﬁaﬂ Tvére

didpedani ¢ phase was separated off,

NaHCO3 sol uti on

washed with saturated

3
/©:NH2
: Cl

icaste

I=

62 mg (0.19 mmol) TBTU and 34 uL (0.2 mmol) ethyldiisopropylamine were




and dried over Na2SO4. After the desiccant and sol vent
had been elimnated the dusired product was obtained.
Yield: 9.2 g (100% of theory) ESI-Ms (MtH)' =
611/ 613 (Br) 9i _

adgsy 42 a( sblativmaof B3Mbmgn: 18- mmdl) (&) eamyic-Beakyrbis-4- oxo

i CsbEY DR RN A SO AR 28 SHEEBYIRr T B per i di n- 1

ben!bﬂiuaﬁéélﬁ@yﬁ pRseridir™ %MLbﬁthﬁ&c%fCIdllnoffrrﬂ_ ORE 31 FPvhs

hi um hydr oxi de hydriate in wat er 156 was added
stla‘edrfa'r 3@ man ab Rt Toan & (4. (0.2 (ﬂrﬁOIﬁ)aipﬁndln)e wereradded and

- 2-(4-am no-3- .. . X
tne, o8 R P Wbt for 6430 RT- Msdzastion splstigqaas »
puﬁﬂe@dtrééﬂyabyﬁhrfdﬁnélto%r%'ph? eRARAHREEDPI N- 3-yl ) - pi peridin-1
-yI] but anoate in 7 THE 'and the reaction mxture
Yiglds stirred for 3 R440g @B% phéhemP was el iminated
c., the aqueou acidified with conc.
E%?‘g exhaustlvel y ZJC gga)%‘??ﬁ QAc, the organic
Repdration tvae (HPpa)at es.4o|ﬁ1fn gnéthddirgd over Na2SO4. After
the desiccant and solvent had been elimnated the
desired product. was obtained. Yield: 7.8 g (87% of

ThE*?SI‘vaVl}lg ecﬁcﬁ’\é)d(@gg %g%r?p;arga ?a{n%%éoﬁ@fﬁfﬁdgﬁ ET;'/ FSEW gh¥e 60

mg @e) é-?t?-amm-ﬁecr%ro o= tnﬂuoromethyl benzyl) -4-0x0-4-[4- (2-oxo~
1 %%ﬁ-t@%@ﬁy@r {73 b§ 6 |;ger|S in- ~)ﬂ]abutan8|c acid and

thééérFééwng[@g)ﬁbuﬁleﬁ%,he4 0X0- 4- [ 4- (2- 0x0-1, 2, 4,

5-tetrahydro-1, 3-
benzodi azepi n- 3 yI) pi peridin-1- yI] but anoi ¢ acid were
able to be obtained from

4- am no- 3-chloro-5-trifl uoronet hyl -Cgénzal dehyde '(see
Exanmpl e 1b). 9k
(S)-2-(4-am no-3-brono-5-trifluorjg hyI benzyl)-1-[ 4-

(4-met hyl - o
" pi perazin-1-yl)-piperidi LJMVL&%rEA (2 oxo-1,2,4,5-te
trahydro-1, 3- ngih

benzodi azepi n- 3-y,

154 nmg (0. 84
1- met hyl - 4- pi

di n-1-y ] -butan- 1, 4- di one

oyl - pi perazine were added to a
: 0.84 nmol ) of
(S)-2-(4-am no- 3- br ono- 5- trifluoronethyl -
benzyl) 4- oxo- 4-[ 4- (2- oxo- 1, 2,4,5-tetrahydro-1, 3-benzo

Examplf

diazepi n- 3=y )= pi peri dim-[L-yt = butanoicact o, 289

(2.5 mmol ) triethylamne ijn 40 nL THE and 5 nL L @nd
the reaction mixture was stirred overfP@ftumat RT. The
reaction solution was evgporated doywn i.vac. (method)
nbhined with EFt OAc and sgturated Na sol ut j'on

10.35

alls)

he organi c phase was sepdyated of f é@@zféghed OMEE min

Na254. After _
\\;&/\/ ey

(A)

10.36 47 710/712 9.6 min

AN

% M+H]" )

R mol) TBTU, 122 ngy (0.Yéeldiw)) 8Sand 0. FRetantion time




i

t he desi ccant and sol vent had been elimnated the

resi due was purified by

cH’omat ogr aphy (silica gel,

gradient: DCMto MeOH NH3 95:5). Yield: 423 ng (66% of
theory) ESI-Ms: (MtH)' = 762/ 764 (Br Retention tine
PLC): 5.9 mn (nmethod A) o2l | ow onpour PR
Examp\f/\dgrig prepar ed anal ogously 1?%?% {/(r%:i eachm%szfge 500 %Etienrtrlgn time
( S)i- 2- (4-ami no- 3- br onp- 5-t ifIuoronet@ﬁebggngyl)HﬁLGXo
-44[ 4- ( 2- oxo-
1,2, 4, 5-tetrahydro- 1, 3- benzodi azepi n-B3-yl ) - pi per| (ethod)
=yti=butanorc—acrd—and—thgcorrespongdi llg} anoumnt—of-
10.37 anijng: CF ExanpteRYield (%RBssRetentjol¥/{2te 6.4 min
spect%;gf%&ﬁ%& ethod) 9.150742/7446.4 mn [ MHI+(A)
9. 248747/ 7496. 5 min [ MtH] +( A) 9. 3- CH, GMr&H) 7645 4AN n
[MEHL+(A) O A4~~~-34761/7636.3 min ~/ My A\ N CHf -
10.38 W{[M-H +(A) The fol |l ow ng|$§xanpl es nessgmo@r.epao&min
anal ogous|y: Exanple | Stryucture 158
MHT (A
10.39 . o 51 727/729 7.7 min
N e :
S (M+H]* (A)
Q0
1040 | |50 7137715 |7.4min
N |
N"\
T 0 [M+H]* (A)
1041 | o 39 7177719 |6.6 min
N [
N
% \O [M+H]+ (A)
10.42 . 156 634/636 8.7 min
N
- MH | @)
1043 . _ 48 692/694 8.2 min
N
Mo\ [M+H]+ (A)
10.44 . 52 636/638 7.0 min
N
o.
o M| @)
10.45 . 58 688/690 8.7 min
N CF,
T M| (A)
10.46 \N%/ //> 50 739/741 7.6 min
N +
% [M+H] (A)




CFy 9.5NH3 | O Br

N~/ N~ Imo( 1v 11Q1,
~N ~N =N H N ~y-\ N H CF 9. 8NHz |

N'O H 9. 9CF, NH,

IN

NN~ OONGCS9.6CF, NHS O Br AryX
-M68HR O 9. 7f CF NHi

OBr "NN-,\ ~NL P

Example |R Yield {%) Mass Retention time
spectrum HPLC
{method)
047 | ~ 41 7197721 |7.2min
Ay MeHT | )
1048 | . 23 678/680  |8.0 min
W/ [M+H]" 7y
(1048 | 24 702/704  |10.5 min
| T I | A
1050 | *[' 32 |691/693  |6.6 min
T M | )
1051 | 44 696/698  |9.2 min
N%/Q [M+H]" (A)
1052 | - 44 710712 |9.6 min
| AL M| (A)
1053 | . 43 704/706  |7.0 min
N%#\N)_J\gm | [M+H]' ( A).
5
1054 | o 51 7047706  {7.0min
Ty MeHE | GA)
1085 | *.' 54 649/651  |6.2min
. MAH | @)
10.56 | . 68 719/721 |54 min
T [M+H]* (A)

Example 10.57




Br er VHNM~~/~ ONV IN NFp H Exanple 9.10

(S)-2-(4-am no-3-trifluoroh®t hyl - benzyl)-1-[4-(4-nethy

| - pi perazin-1-yl)-

pi peridin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1, 3-ben
(S}-@didearapion3-hidry-5-tiflpencmethyldbgrizyhdu(2aaminetd &, G e 159

te%h@)r = 1%{% gilje%p\ﬁrq %ﬂf’gﬁg é-%x%-f y, |4ué-. eqpah?/fdrol-’:l'%-ng
be@&ba@zapwmp%érrd‘rhmﬁpmbhw 4Rpory| ) - 1-[4- (4- et hyl -

pi perazi n-1-vyl

pi peri di n-1- yI] 4-[4-(2-o0x0-1, 2, 4, 5-tetrahydro-1, 3-ben
zodi azepi n-3-yl) - piperidin-l-ylhfbutan-1,4-dione I n

20 nmL MeOH and the reaction m'xturFé was hydrogenat ed
at 50 psi H2 for 3 h at RT. The.¢atalst was suction
filtered, the solvent was evappr ed down i.vac., the
resi due was conbi ned wi th ®%% K2€33 “siol uti on and

Et OAc, the organi c phase Was Separated off and
evapor at ed down i.vs@we resiffide riturated with
di i sopropyl et he i on fidt g@‘fﬂ ng (100% of

t heory) Yiel d:{ESI (M- = 684 ResenmMpjon tine
(HPLO): 5.5 #Rmd A) Exarrpl e 10 2
(S)-2-(4-am 3-ghl oro-5-trifluoronethyl -benzyl)-1-(4
- di met hyl am no- _

pi peridin-1-yl)-4-[4-(2-0x0-1, 2,4, 5-tetrahydro-1,

A s;tggﬁé}? BfISSE Y -5 Miral) P3)P8A- Q¥ ordus Arubraimetrne
benzyi)-4-oxo0-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yl}-butanocic acid and 190 mg (0.59 mmol) TBTU in 0.4 mL (2.27
mmol) ethyldiisopropylamine and 15 ml. DMF was stirréd for 1 hat RT. Then
160 mg (0.64 mmol) 5,8,7,8-tetrahydro-4 H-thiazolo[4,5-d|azepin-2-ylamine

- was added (used as fhe hydrobromide) and the reaction solution was stirred
for a further 3 h at RT. The reaction mixture was poured into 50 mL 15%
K2CO3 solution, the precipitated product was suction filtered and purified by
chromatography (silica gel, gradient: DCM to DCM/MeOH/NH; 10:9:1).
Yield: 100 mg (26% of theory)

ESI-MS: © (MHH)* = 704/706 (CI)

Retention time (HPLC): 6.1 min (method A)

The‘foilowing compounds were prepared analogously from in each case 300
mg (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-

_ 1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butanoic acid and
the corresponding amount of amine (used as the free amine or as the amine-
hydrochloride): | |




CF 80.3 ng (0.25 mmol ) TBTU, 0.21 niL (1.2 nmol)
et hyl di i sopropyl am ne and ;38.5 ng (0.3 mmol)
di met hyl - pi peri di n-4-yl -am ne were added to a sol ution

of 130 ng (0.24 mmol)

(S)-2-(4-am no-3-chloro-5-trifluoroggt hyl -benzyl ) - 4-ox
o_

4-[4-(2-o0x0-1,2,4,5-tetrahydro-1, 3

- pi peridin-1-yl]-butanoic

acid in

NH, . ,
gnzodi azepi n-3-yl)
OlLnL DVF and the

m. 15% K2CO3
t he precipitated

reaction mixture was stirredfovernight “ht RT. The
reaction solution was p ﬁdJ'LL nte. ;8'@
solution, stirred forﬁ@n’n at KT,

MN-tered, wished with 5 ni

subst ance was sucfi ot
water and drieg—T{n th
product was p
Yield:82 ng (5

air over the weekend. Then the
edi"by® chromat ogr aphy usi ng HPLC.

75/0f "t heory) ESI-MS: (MHH)' = 663/ 665

() Retention time (HPLC): 6.1 min (nmethod A) The
foll ow ng conpounds were prepared anal ogously: NH2 Cl

61 Exanpl eRYi el d (% MassRé oo ti ectrufgPLC,. ..
E*ampf""m:ﬁhod) 10. 155663/ 6656. 3 n*‘f%ﬂi“r‘ifm, Wﬁi’fs_ 5 miﬁet—‘&ﬁm““‘e
(A] 10. 2N, ~N51689/ 691 6.4 hin + [M+H]%A cum  |HPLC '
10.356717/7196.2 min N ' +N CH, [ MrH [BPAS
{method)
10.58 40 700/702  |6.4 min
~ =N :
1059 | | o 42 700/702 6.4 min
N
AN M | A
10.60 50 704/706 7.5 min
AN 5
\
N
. \%NA} [M+H]* (A)
10.61 . N 31 714/716  |6.5 min
10.62 . - 62 686/688 6.3 min
N%/N\) (M+H]' A)
1063 | N 62 687/689 7.2 min
+
10.64 . 15 730/732 6.0 min
N
\/\N/CE\A .
[M+H] (A)
10.65 . 18 621/623 6.1 min
N\ n
N [M+H]* A)

‘The compounds of Examples 10.64 and 10.65 could both be isolated from




10. 449758/ 7606. 0 m n NN MtH|] +( A) 10. 545705/ 7076. 2 mn
NN+ [ MeH] (A) 10. 6X, ~58717/ #496. 6 nin N MeH] +( A)
10. 754732/ 7345.4 nin -CH3 N N N M+H] +( A)
10. 850746/ 7485.9 min N, \ N ~+ [ MH (A)
onkOreR6TTDRTAGRSad tE B-phberd¥in1 - {/IMtb&é-b)cxbﬂ){QQ ATbatank used
53732/ 7345.5 min N / r A/ [ MEH +( A)
W@(@Pﬁiﬁ@mﬁt%@ M"W%'M@gﬂt@t ention tinme spectrumHPLC
(met hod) 10. 11~y N, c"a25690/6926.0 m n r N M-H| +( A)
10. 12No48661/ 6636. 3 mi n N~/ [ M-H] +( A)
Example 10.66

4-{(S)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,2,4,5-
- tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butyryl}-piperazin-1-
sulphonic acid (1-methyl-piperidin-4-yl)-amide

CF,
NH,
: Y/
L '
N .

A solution of 500 mg (0.90 mmél) (8)-2-(4-amino-3-chloro-5-trifluoromethyl-
benzyl)-4-oxo-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yi]-butanoic acid and 320 mg (1.00 mmol) TBTU in 0.2 mL (1.14
mmol) ethyldiisopropylamine and 50 mL THF was stirred for 1 h at RT. Then
270 mg (1.03 mmol) piperazin-1-sulphonic acid-(1-methyl-piperidin-4-yl)- |
amide and 5 mL DMF were added. The reaction solution was stirred ovemnight
at RT. The reaction mixture was diluted with 50 mL‘ EtOAc, extracted with 30
mL 15% K2COs; solution and the organic phase was dried over NaéSO4. After
the desiccant and solvent had been eliminated the residue was purified by

- chromatography (silica gel, gradient: DCM to DCM/MeOH/NH; 10:9:1).
Yield: 170 mg (24% of theory)

ESI-MS: (M+H)" =797/799 (Cl)

Retention time (HPLC): 6.4 min (method A}

Example 10.67

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyt)-N-(5-amino-pentyl)-4-oxo-4-




10. 13~N/ ~56675/ 6776.5 m n r N MtH] +( A)

10. 14(53663/6656.4 mn 10172552675/ 6776.3 m n N

[ MtH] (A) 10. 1636746/ 7486. 1 min NN+ [ MtH] (A)

10. 1738705/ 7076.4 mn N~ [ MrH +(A) 10. 1852732/ 7345.8
[4+{2-oxe- 1, RMH-{et)ahytra9 Beys Rrodiageph-Bayh-pipslidin-1-yl]-
b =/ ~" NN MeH] +(A)  10. 2053697/6996.3 min [ MtH +(A) 163
UMQWH RYi el d (% MassRetention tine spectrumHPLC

10. 2253689/ 6916. 7 mi n N-N MrH] (A) 10. 2358794/ 7965. 7
mn N ,N MH +(A CF,

O = Cl H
: H I
N)W H
_ /Q ’ 0
X
AL
\ H

61 mg (0.3 mmol) of fert-butyl (5-amino-pentyl)-carbaminate were added to a
solution of 260 mg (0.47 mmol) (S)-2-(4-amino-3-chloro-5-trifluoromethyi-
benzyl)-4-oxo-4-{4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)—
piperidin-1-yl}-butanoic acid and 161 mg {0.50 mmol) TBTU in 0.43 mL (2.50
mmol) ethyldiisopropylamine and 10 mL DMF and the reaction mixture was
stirred overnight at RT. 80 mL of 15% K.COs éolutioh were added, the
resulting mixture was stirred for 10 min, the precipitated substance was
suction filtered; it was then washed with water and dried in the air. The crude
product was dissclved in 20 mL DCM, combined with 2 mL TFA and stirred for
2 h at RT. The reaction mixture was neutralised with 15% K>CO3 solution, the
organic phase was separated off and evaporated down. The crude product
thus obtained was p_urified directly by HPLC. |

Yield: 110 mg (37% of theory)

ESI-MS: (M+H)" = 637/639 (Cl)

Retention time (HPLC): 6.0 min (method A)

The following co'mpound was prepared analogously from 260 mg (0.47 mmol})
( S)-2-(4—amin0—3-chioro-5-triﬂuorom_ethy!-benzyl)—4-oxo-4-[4-(2-oxo-1 ,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butanoic acid and 142 mg
(0.6 mmol) tert. butyl (2-aminomethyl-benzyl}-carbaminate:

Example (R Yield {%) Mass Retention time




10. 2421794/ 7966.8 min N N+A [ MeH ()

10. 2547739/ 7416. 6 mi n N CH1fawH +(A) rN H30 $ Exanple
10. 26

(S)-2-(4-am no-3-chloro-5-tnfluoromet hyl - benzyl )-1-] 4-

(4- tru HPLC

di net hyl am nonet hyl - phenyl )j- pi peri din i‘?‘iﬁﬁ -"21- [ 4- (2-ox
o-1, 2, 4, 5-t et rahydr o- - (method)
1

banzodiazanin 2 vl nindaoariAirn 1 bl hiit an 1 14 A an
DT TTZouUTazCporiT 9 T LI S AL R B LR oot ailt Ly r Jr UTll

- DAL AR
10.68 € 164480 (0425 mmol ) TBTW7and 87 pls{N6B3 mmol 6.4 min

et Nyl & i opyl am ne were| added to & solution |of 130
ngy (5. 24 nmmol) ('S) - 2- (4- amijno- 3- chl or of\prH]* éA) '
triffl uoronet hyl - benzyl)-4-adx0-4-[4-(2t0x0-1,2,4,{b-tetr

ahydro- 1, 3-

benzod{' aégpi n-3-yl)-piperidin-1-yl]-butanoic acid in 2
Exam the m xture was stirred for 30 mn at RT.
Then 80 ng (0.31 mmol) di et hyl - (4-pi peridin-4-

yl -benzyl)-am ne (used as the hydrochl oride) were
1-§{( Sy (daantinc:d-ohiamo5-oifluoronethyleb eyl )9t -oxo-dd de(2evx- § 24, 5-

t RI. .The reaction |ution was filtered.thraou an
tefanictier b benEbdR- SR S i ik Ghipiberahat.
catbsometzeaf aphy using HPLC. Yield: 80 ng (45% of

theory) ESI-Ms: (MtH) + = 753/755 (Cl) Retention tinge

(HPLC): 6.6 min (method A) The foll owi ng conpounds

wer e prepared anal ogously fromi gFeach case 130 ny

(S)-2-(4-am no-3-chloro-5-triflugronethyl -benzyl) -4-o0x

0- 4- [ 4- ( 2- oxo- : NH,

1,2,4,5-tetrahydro-1, 3-benzodi @ n-3-yl)-piperidin-1
~ -yl]-butanoic acid and the cgrrespomdiag anount of
amine (with 1.07 eq. of_e yI‘iiaWJ\arr/imein t he

case of the free am@an t hd] addi tTonad? anmount of
base required iAg am n® salts): NH2 Cl

Exanpl eRYi el % V@isRet ention tinme
N ©
H o

2mg (0.05 fnmo!) lithium hydroxide hydrate, dissolved in a little water, were
added to a solution of 15 mg (0.02 mmol) methyl 1-{(S)-2-(4-amiho~3—chloro-
5—triﬂuoromethyi—_benzyl)—4—oxo-4-[4-(2—oxo—1 2.4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1 -YI]-butyryl}-piperidin-4-carboxylate (Example
10.48) in 5 mL THF and the reaction mixture was stirred for 3 h at RT. The
solvent was eliminated i. vac., the residue was taken up in water and

- acetonitrite and lyophilised.

Yield: 14 mg (96% of theory)
ESI-MS: (M+H)" = 664/666 (Cl)
Retention time (HPLC): 7.2 min (method A)

The fo]lowing. compound was prepared énalogously from 20 mg (0.03 mmol)

- methyl (1-{(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-

oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butyryl}- |




“\\'_'M ;

spect runmHPLC (et hod) 165 10. 2751786/ 7886.9 mn N+ /
CFa[ MtH] (A) 10.2841781/ 783874 min 0,,O [ MtH +(A) NS
10. 2961703/ 7056.2 min N/ %6;\ [MH +(A / N

10. 3048717/ 7196. 4 nmin N, /\ N MH +(A)

piperidnaHg)-eetiate gxamplienl I3 MrH|] +(A) CH, 10. 32\

31691/6936.3 mn CH I \

N~ 3 CH, [ MrH +(A) 10. 331

"319677/6796.3 mn [ MH +(A)
Example R Yield (%) Mass Retention time
HPLC
spectrum
(method)
10.70 . 96 678/680 7.3 min
N
o.
Wﬂ: H [M+H]+ (A)

Example 10.71

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzy!)-1-[4 -(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-piperazin-1-yl]-4-[4-(2-oxo-1 ,2,4,-5-tefrahydro-1 ,3-

benZodiazepin-3-yl)-piperidin-1 -yl]-butan-1,4-dione

| | Q’W\/\“
| j NLO |

850 mg (2.4 mmol} 8-methyl-3-piperazin-1-yl-8-aza-bicyclof3.2.1]octan were

. added to a solution of 1.04 g (1.88 mmol) (S)-2-(4-amino-3-chloro-5-

_ triﬂuoromethyl-benzy!)-4-0xo-4-[4-(2—oxo-1 .2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl-butanoic acid, 642 mg (2.0 mmol) TBTU
and 1.64 mL (9.6 mmol) ethyldiisopropylamine in 20 mL DMF and the reaction

- mixture was stirfed overnight at RT. The reaction solution was combined with
15% K2CO3 solution, stirred for 10 min at RT, the precipitated substance was
suction filtered, washed with 50 mL water and dried in the air and purified by

- chromatography (silica gel, gradient: DCM to DCM/MeOH/NH; 10:85:5).

Yield: 1.07 g {(77% of theory)




Exanpl e 10. 34
(S)-2-(4-am no-3-chl oro-5-173 f| uor onet hyl - benzyl )-4-[4
-(2-o0x0-1, 2, 4, 5-
tetrahydro-1, 3- benzodlazepln 3-yl)-piperidin-1-yl]-1-p
ESpd1S:di n- 1- yI but anM+HY =i BHe4&Clrg (0. 19 nmol ) TBTU

R Bl AT sl s R 20 e vere 108

(S)-2-(4-am no- 3-chl oro- 5-
Etriflqfr?nethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,2,4,5-tetr
ExavpplectO./3-

benzodi azepi n-3-yl)-piperidin-1-yl]-butanoic acid in 2

mL DMF and this was stlrred for 30 mn at RT. Then 24
(3912 (@aﬂxﬁndmrdh)or@lan&mudmﬁe n‘sz%{ﬂﬂ[rh Eoxéhezagact i on

ure was stirred for 64 e reaction

teﬁr@hM@ﬁOoh3W206@Zf3pllné&yaﬂlé&ftdlfy1 jl- ¢ -wiraragnabiypiperidin-
C eld: 54 ng (48% of theory) ESI-MNE:
1?@/&% 159 ’6’%&22 (Cl) Retention time (HPLO): 8.4 nin
(method A) The folTow ng conpounds Wwerée prepared
anal ogously fromin each case 100
(S) - 2- (4-ani no-3-chl oro-5-trifl%eronet hyl - benzyl ) - 4- ox
0- 4-[ 4- ( 2- oxo- NH,
1,2,4,5-tetrahydro-1, 3- benzodpi n-3-yl)-piperidin-1
-yl]-butanoic acid and ¢ he ¢ pondi ng anount of
am ne: Exanpl eRYi el d (9 sgRet,ent ion t|
spect runHPLC (neth &{Wé\?%&g
\ ~[ M+tH] +(A) 10.-364 1 7129. 60mn N\ |[I\/H-|—|]+(A) 167

Exanpl eRYi el ¢ (%\VasSRetention tine spectrunHPLC
(et hod) 21337 9/7216.4 mn

10.72a benzyl 4-(1-(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyi)-4- |
ox0-4-{4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-

_ piperidin-1 -yl]-butyryl}-piperidin-4-yl)-piperazin-1-carboxylate

o 241 mg (0.75 mmol) TBTU, 0.62 mL (3.6 mmol) ethyldiisopropylamine and

215 mg (0.71 mmol) benzyl 4-piperidin-4-yl-piperazin-1-carboxylate were

~ added to a solution of 390 mg (0.71 mmol) (S)-2-(4-amino-3-chloro-5-

trifluoromethyl-benzyl)-4-oxo-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidin-1-yl]-butanoic acid in 10 mL DMF and the
reaction mixture was stirred overnight at RT. The reaction solution was

poured into 80 mL 15% K2CO3 solution, stired for 10 min at RT, the
precipitated substance was suction filtered, washed with 5 mL water and dried |
‘in the air over the weekend.

Yield: 580 mg {98% of theory)

ESI-MS: (M+H)" = 838/840 (C)

10.72b (8)-2-(4-amino-3-chloro-5-triflucromethyl-benzyt)-4-[4 -(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-1-(4-



N

I\ \~ [MrH +(A) N 10. 3853688/ 6909. 9 min [ M-H +(A)
10. 39CH 51727/ 7297.7 min 'tM /\ . [MH +(A) 111 0 0
10. 40H50713/ 7157. 4 min N [ MeHI +(A) “Sr 0 0 CH 717/ 719
6.6 min 10.413 39[ MrH +(A) N 10. 4256634/ 6368. 7 nin
N~_+ [ MrigiteRazihol-¢3dpesdh SI9s-bRitari-h,AMdione [ M-H| (A)

100 mg Raney nickel were added to a solution of 250 mg (0.30 mmol) benzyl
4-(1-{(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butyryl}-piperidin-4-
yl)-piperazin-1-carboxylate in 30 mL MeOH and the reaction mixture was
stirred for 5 h at RT and 50 psi Hz. To complete the reaction another 100 mg
of Raney nickel were added and the mixture was stirred for a further 10 h at
RT. The catalyst was suction filtered, the solvent eliminated i. vac. and the
residue purified by HPLC. | |

Yield: 88 mg (42% of theory)

ESI-MS: (M+H)" = 704/706 (C)

Retention time (HPLC): 5.6 min {method A)

Example 10.73

(8)-2-{(4-amino-3-chloro-5-triflucromethyl-benzyl)-1-[4-(1 H—imidazoi-4-y|)—
piperidin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-
piperidin-1-yi]-butan-1,4-dione

400 mg (1.25 mmol) TBTU and 0.65 mL (3.73 mmol) ethyldiisopropylamine
were added to a solution of 650 mg (1.18 mmol) (S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-4-oxo-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yl]-butanoic acid in 20 mL DMF and this was

' stirred for 30 min at RT. Then 340 mg (1.52 mmol) 4-(1H-imidazol-4-yl)-

piperidin (used as the bis-hydrochloride) were added and the reaction mixture
was stirred overnight at RT. It was evaporated down i.vac., combined with 30




y

0 10.4452636/6387.0 min N /\ ' H MH (A

10. 45ti 58688/ 6908. 7 m n N~{&F3+ [ MtH (A) 10. 46N
N50739/ 7417.6 nmin OS o] M+H] +(A) 168 Exanpl eRYi el d
(9% MassRetention tinme spectrunHPLC (et hod)

| i Q14898108 131103, ichs INER WA A case 15 mL of DM

10. 48023 6808.0' mn N~ O
anthegirganiz/phase vas driad W[tH\AMQISQA)AftE(D trw Hegeent/apd3sdbveat

! R e A SRR SRy e o

grafiend PSS/ DORMEOM/RHN 20:75:5).

Yield: 4860 mg (57% of theory)
ESI-MS: (M+H)" = 686/688 (CI)
Rf= 0.35 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)

Example 10.74

{8)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-{4-(2-0x0-1,2,4,5-

tetrahydro-1,3-benzodiazepin-3-vi)-piperidin-1-yl}-1-{4-[4-(2,2,2-trifluoro-
acetyl)-phenyl]-piperazin-1-yl}-butan-1,4-dione '

10.74a tert. butyl 4-(4-bromo-phenyl)-piperazine-1-carboxylate
Boc-anhydride was added batchwise to a suspension of 10.0 g (36 mmol) 44
(4-bromo-phenyl)-piperazine (used as the hydrochloride) and 15 mL (108
mmol) triethylaminé in 150 mL THF and the reaction mixture was heated to

60°C for 3 h. After cooling it was poured onto water, the precipitate was

extracted with EtOAc, the organic phase was washed with water and dried
over Na,SO,. After the desiccant and solvent had been eliminated the desired
product was obtained.

Yield: 12.0 g (98% of theory)

Rz 0.6 (silica gel, cyc/EtOAC 2:1)

10.74b tert. butyl 4-[4-(2,2,2-trifluoro-acetyl)-phenyl]-piperazin-1-




s

N\7 -H[MH+(A NN\\ H 0 10.54r-\51704/7067.0
mn N-H+ | MtHI (A) O 10. 55t ij7¢H54649/ 6516.2 min N

H MtH] +(A) 10. 5668719/ 7215. 4 min | MrH +(A) Exanpl e

10. 57 169

(S)-2- Mc@%dk%la'iecm oro-5-trifluoronethyl-benzyl)-1-(2

-amno-4,5
Un@errahyr@gentaﬁmaspmerpza soldlierz ebi 0261 (3.0 mmpll tgr oy 41(42

oS BRig-f carborviate in 20 gik THEwas sowvpdded o
'drégﬁ@etlb@éblgf" io38P2108 rh0 {54 rﬁﬁ‘i@:l))n butyl!ath[um (1.6 Min n-

am no-3-chloro-5-trifluoronethy

h@@ﬁt@y lry( 401[78*@'3/4“["211399!96)1@ -18°% anc;i,thl%waéﬁpam stired forely o

i A6 mfetare BHRR n Sbnros LRGP 20

| dueﬁyyia @ 2-gifluonmdetarnitie innd b of THIMayswiy buded diapwide.

Afterdhe agdtt@nrrmé?cz%dﬂ?ﬁue«ﬁa%fcmm&i’xk&r@ s keRiTar 2N ATEIS
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[F'ution was sti rre

: Etﬂ#u; theargania pihasewmss puutucm:lf Itemed t#ﬁﬁugﬁl NERSK,4, evaporated

down i.vac. and purified by chromatography (silica gel, cyc/EtOAc 3:1).

Yield: 267 mg (25% of theory)
El: (M)* = 358

O Ry= 0.37 (silica gel, cyc/FtOAc 3:1)

10.74c¢ 2,2, 2-trifluoro-1-(4-piperazin-1-yl-phenyi)-ethanone

2.0 mL TFA were added to a solution of 267 mg (0.75 mmol) tert. butyl 4-[4-

(2,2,2-trifluoro-acetyl)-phenyl]-piperazin-1 -carbo_xylate in 30 mL DCM cooled
to 0°C and the reaction mixture was stirred for 24 h, while warming up to RT.
It was evaporated down i.vac.; the crude product was further reacted without

purification.
ESI-MS: (M+H)" = 259 _

10.74d (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-{4 -(2-oxo-
N 1,2,4,5-tetrahydro-1 ,3-benzod'iazepin-3-y1)-piperidin-1 -yl]-1-{4-[4-
(2,2,2-trifluoro-acetyl)-phenyl]-piperazin-1-yl}-butan-1,4-dione
The crude product obtained in 10.74c was added to a solution of 234 mg
(0.42 mmol) (S)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl}-4-oxo-4-{4-(2-
oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butanoic acid,
136 mg (0.42 mmol) TBTU, 57 mg (0.42 mmol) HOBt and 0.14 mL (1.0 mmol}
triethylamine in 20 mL THF and 2 mL DMF and the reaction mixture was
stirred for 2 h at RT. The reaction solution was combined with semisaturated
NaHCO3; solution and extracted with 30 mL EtOAc. The organic phase was
suction filtered through Na,S0,, the filtrate was evaporated down i.vac. and




R

K2CO3 solution, the precipitated product was suction

filtered and purified by qgksomatography (silica gel,

gradient: DCMto DCM MeOH NH3 10:9:1). Yield: 100 ng

(26% of theory) ESI-Ms: (MrH)' = 704/706 (d)

t@%@%b%é Wédﬂbgy—éarorr@atég BbRy (SIRG8l, BIOABRIeOH 95:5).
ounds

follow ng co were prep ared anal ogously fromin

Y@dEh case 300 24ﬁgmg (73% o theory)
E§a§"“2{4(4 am noM+ﬁ)hl_0fé{,,/§9é (&f! uoromethyl - benzyl ) - 4- ox

(2- oxo-

Ri=2, 4, 5- L el r ary@F gsifledgbie BXOAbpzepi - 3. y1 ) - pi per i di n-1
-yI]-but anoi c acid and the correspondi ng amount of

anm ne (used as the free amine or as the am ne-

C | de): 170 ko Exanpl eRYield (% MassRet enti on
EXRAADRCNY 7 unHPLC (et hod) 10.5840700/7026.4 min N _

N J | [ MH] * (A) N 10.59\ 42700/7026.4 min N N~ + ~
(S S 2 Ao B coromathyl-barey N4 -Fa-hth-piperazin-1-
yl)-piperidin-1-yl]-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-
butan-1,4-dione |

LK

}
H

10.75a methyl (S)-2-(4-amino-3-chioro-5-trifluoromethyl-benzyl)-4-oxo-
4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-yl]-
butanocate '
A solution of 3.0 g (8.83 mmol) 1-methyl (S)-2-(4-amino-3-chloro-5-
trifluoromethyl-benzyl)-succinate and 3.05 g (9.5 mmol) TBTU, 1.28 g (9.47
mmol) HOBt in 1.7 mL (9.76 mmol) ethyldiisopropylamine and 100 mL DMF
was stirred for 1 h at RT. Then 2.2 g (9.51 mmoi) 3-piperidin-4-yl-3,4-dihydro-
1H-quinazolin-2-one were added and the reaction solution was stirred
overnight at RT. The reaction mixture was evaporated down i.vac., the
residue was taken up in DCM, washed with 10% citric acid solution and 15%

K2CO; solution and dried over Na,S0O4. The desiccant was eliminated by

filtering through activated charcoal; after elimination of the solvent the desired

product was obtained.
Yield: ' 4.8 g (98% of theory)




N 10. 61N 31714/7166.5 min ~ N MH *(A)
10. 62N62686/ 6886. 3 nin )/ +1goM-H (A) 10. 63N
62687/6897.2 nin 1IN ~/ N+ [ M-H (A) 10.6415730/ 7326.0
mn N-—~ N M-H +(A) 10. 6518621/ 6236.1 min N M-H] *( A)

Egigsconpounds (RfHixampkessslh $4 and 10. 65 coul d both
%e i sol at ed fr(oml_%l one rsé(g:c ion mxture as the

R¢3= pi per azi n- 1.0yT1 (silicaageati RGN/ oj@M2O/bitt:aie121882) was
contam nated with piperazine. Exanple 10. 66
4-{(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-4

107810~ 4- [ ﬂSX—@'(@%\‘Pniﬂlo%-&I5ro-5-triﬂuoromethyl-ben{_jyl)-4-oxo-4-[4-(2-
tetrahydro-1, 3- benzodi azepi n-_3-o%/l -pi'peridin-1-yl]-but
yryl } - pi psedz4-dihydredHptionazolincd-yl)-piperidin-1-yl]-butanoic acid

A SRR o8 S 1St T rtadl AoR ERppERSI AR o2k Bl
waeadgad tode ealutién loft 482y (68 nrdol ndethel (SH2y@-amiho33ehitro-
di azepin-3-yl)- piperidin-1-yl]-butanoic acid anpd 320
5—mgu@@.nwhwmr)zymstrgmﬁ-[ér@-qm—{,f.—cmydrer?e‘rlap_unnazonn-s-yn-
AL RSB B 28 BT ¢ s el
for- % blgh IR & wasi evalobrated kiplvndi yec.i combifredlyith $00 ot waters

ackEdgha MACRD R PURL IR RS RS BIgCedhe
redlitd wal dids & ERAC 3&krsctedviith $82% K.COs solution and the

aqueous phase was again acidified with 1 M HCI. The precipitate formed was

- suction filtered and dried.

- Yield: - 4.2 g (890% of theory)
ESI-MS: (M+H)* = 539/541 (Cl) _
R¢= _ 0.09 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)
10.75¢ ( S)~2-(4-amino-3-chIoro-5-triﬂuorométhyl-benzyi)—1 -[4-(4-methyl-

piperazin-1-yl)-piperidin-1-y{]-4-[4-(2-oxo-1,4-dihydro-2H-

quinazolin-3-yl}-piperidin-1-yl]-butan-1,4-dione
The crude product was obtained analogously to 10.75a from 500 mg (0.93
mmol}) {S)-2-(4-amino-3-chloro-5-triftucromethyl-benzyl)-4-oxo-4-[4-(2-oxo-
1,4-dihydro-2H-quinazolin-3-yl)-piperidin- 1-yl]-butanocic acid and 180 mg (0.28
mmol) 1-methyl-4-piperidin-4-yi-piperazine. After being worked up as
described it was purified first by chromatography (silica gel, gradient: DCM to
DCM/MeOH/NH3 70:27:3) and then by HPLC.

Yield: 120 mg (18% of theory)
 ESI-MS: (M+H)" = 704/706 (CI)
R¢ = 0.43 (silica gel, DCM/cyc/MeOH/NH3 70:15:15:2)

Retention time (HPLC): 5.6 min (method A)

Example 10.76




m. 15% K2CO3 sol ution and the organi c phase was dried
over Na2SO4. After the desgiccant and sol vent had been
elimnated the residue was purified by chronatography
~{(silica gel, gradient: DCMto DCM MeOH NH3 10:9:1).
1@$ﬂamw&3rmi&8@/wmhoﬁd?ﬁéthyllber&? & 1“@ (4( Métﬂyl erazin-1-
7991( ) Retention tine . met hod
ylh@lpsrddtmp 'é"] ﬂe[46(5 Py Bph(emyhﬁﬁrmhmdr@m 12 4olif|625L Wl)fnipgridin-

zyI) N-(5 -am n o-pentyl)-4-o0x0-4 172
1?{1%”%'{1 4‘1' 84 5-tetrahydro-1, 3-benzodi azepin-3-yl)-p

iperidin-1I-yl'[- butyram de ko 61 ng (0.3 mol) of

tent-butyl (5-am no-pentyl)-carbam nate were added to
a solution of 260 ng (0.47 mvlSF
(S)-2-(4-am no-3-chloro-5-trifl
benzyl ) - 4- oxo- 4- [ 4- (2- oxo0- 1, 2, tetrahydro- 1, 3-benzo
di azepi n-3-yi)- piperidin 1- gnoic acid and 161

my (0.50 nmmol) TBTU in 0.J43 Al ( I
et hyl di i sopropyl a mghe nin I\?(lﬁ&awm “feacti on

ohef hyl -

m Xxture stll\rre oVvEr ni ghtoat RT. 80 nL of 15%
K2CO3 sol added, the resulting m xture was
stirred f 44% t he preci pitated substance was
suctionfilter : i £ was then washed with water and

dried in the air. The crude product was dissolved in
20 nL DCM conbined with 2 nL TFA and stirred for 2
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1d t
s purt (Lo Bt B G e hag A S PRI
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0xo-1
ande3.p IﬁM@r‘kﬁ mnmlb&mt@avia%@mamdm $1y)-2p-gibyden-i214-frigzobdt
on noic acid and 142 ng (0.6 mmol ) tert. butyl
2- am nonet hyl - benzyl ) - carbanmi nate: Exanple | R |

Yidfdel d (% Masg.5 g (50% of theory)
ESI-MS: - (M+H)" = 566/568 (Cl)
- R¢= 0.67 (smca gel, DCM/cyc/MeOH/NH3 70:15:15:2)

10.76b (8)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl)-4-oxo-4-[4-(5-
' oxo-3-phenyl-4,5-dihydro-1,2,4-triazol-1-yl)-piperidin-1-yl}-
butanoic acid
~ The desired product was obtained analogously to 10.75b from 2.5 g (4.42
mmol) methyl (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-(5-
oxo-3-phenyl-4,_5-dihydro-1 2,4-triazol-1-yl)-piperidin-1-yl]-butanoate.

Yield: 2.5 g (50% of theory)
ESI-MS: (M+H)" = 552/554 (Cl)
Rf= 0.14 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)

10.76c  (8)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-[4-(4-methyl-




Retention time 173 spectrunHPLC (net hod) 10. 68H
HA7671/ 6736.4 min .'"N N H jgH] ' (A) Exanpl e 10. 69
1-{(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-4
- 0X0-4-[4-(2-0x0-1, 2, 4, 5-

tetr ahy%q;éa;’q‘nb!ew-%ea@ﬁmIyl]?zt-;ai-zs-ex@stm@nyt-afﬁydiih?/@mt
yryl }-pi peridi ne-4- carboxylic acid 2 - (0.05 mmol)

|i t hi um Aydifdsazad-hylitpiesidindd 4 diuiart Tiddignei tt | e

THE R PGB0y P e B0 bRt Yo. 78 flim' S0 Pfhg B

m?mt):](isgizu(aimgmoh&ich lee-Sytrijludromeihyi-Hehz(B-408x0-4+[2+(8-0xot B
ra ro-1, ' ]
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desclibed tt wesspuifiedi byattedmiatography (dilloa ged sgradienived3Chaloen
in acetonitrile and |yophilised. Yield:
D#&/Mﬁoﬁﬁ%@%ﬁ%ry) ESI - M5: (N»H;/' s 664/ 666 (a)
Retention ti o 7 ' met hod A) The :
Yiggl'l oW ng coﬁggﬁéﬂiﬁ'pc}fg%%errg)d( anal ogou)sl y from 20 ng
E3IMO63 mmmol ) ﬁ?d_t'-hlyT=717f719(Cl) _
R ok Tl (5 04 e gh BEMIE IEDHINPE 7ol 18852 )
Re&tich #mé.(APLEY) ahyd @il (metpBz0di azepi n-3-yl) - pi peri d
in-1-yl]-butyryl} 174 piperidin-4-yl)-acetate (Exanple
10.43): ExanpleRYield (% MassRetention tine
E)éPr?p%ﬁHWPLC (met hod) 10. 7096678/ 6807.3 min 0O M+H

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-{4-(4-methyl-piperazin-1-
yl)-piperidin-1-yl}-4-[4-(2-ox0-1,2-dihydro-imidazo[4,5-c]quinoline-3-yt)-

piperidin-1-yl]-butan-1,4-dione

CF,
NH,

‘ o = cl
e OJ\W“%“%\N/
o
% .
10.77a methyl (§)-2-(4-amino-3-chloro-5-triflucromethyl-benzyl}-4-oxo-
4-[4-(2-oxo-1,2-dihydro-imidazo[4,5-c]quinolin-3-yl)-piperidin-1-
yl]-butanoate
The desired product was obtained analogously to 10.75a from 3.0 g (8.31
mmol) 1-methyl (S)-2-(4-amino-3-chioro-5-trifluoromethyl-benzyl)-succinate
and 2.55 g (9.40 mmol) 3-piperidin-4-yl-1,3-dihydro-imidazof4,5-c]quinolin-2-

one.




N~+ A" f [ ( o]) Exanple 10.71

(S)-2-(4-am no-3-chl oro-5-1g3 fl uoronet hyl - benzyl )-1-[4
-(8-methyl -8-aza- bicyclo[3.2.1
]oct-3-yl)-piperazin-1-yl]-4-[4-(2-0x0-1,2,4,5-tetrahy

Yidide- 1, 3- 529(100% of theory)
benzodlazepln 3- erldln 1-yl]-butan-1, 4-di one
%) _Bdorsez (&)

Riere. “ﬁbdidpl S o e DN e 185D
(S)-2-(4-am no-3-chl oro-5-

10%%' 1! ?ge 5 qx-angﬁgﬂclzﬁoro g%nﬂuor me{hyl enz;}l) 421-0)(0-4 t[f (ﬁ

ro-1

oS0
~ethyl dii butamxyaam ne | n 20 DVF and the reaction

THE e PR St el %‘a@é‘é@%x&&%ﬁrw% glBs1
mmbl)rrﬁ@tﬂ r@) 2lglt -BhihdB- cﬁiTorotslmﬂﬁbﬁﬁh@thylaﬁaﬁizyﬂ%kamﬁ ~(2-

SUCtI on ltered, washed wat'er -and

OXQr1 BdiihydrOW@lcwzoldaw]qwnolfn @ﬂfl)wpeﬂl.dilﬂ-dn’ﬂi bgteaenie.

lica gel o DCM MeOH/ NH3 10: 85:5).
YigRy % 95 g (ﬁ#%?’g#"t%%% 175 ESI- M5 (MiH) ' = )

'EglEXM(;YlAfG (18]) gat-eit =ererare(HPLC) 5.4 min (nethod A)
anmpl e
RiFs) - 2- (4- ani nQ 0f (slicarasl DEM/ ey MeiN Ry I70pER1912) - 4- [ 4
-(2-o0xo0-1, 2, 4, 5-
t et rahydro-1, 3- benzodi azepi n-3-yl)-piperidin-1-yl]-1-(
104%7@' ger gl(z$)n2-|14iamim-ﬁeu:hIdions-trlfhwrt)mbllrwabeW)-ﬂ[@f{é—methy!-
10. 72a benz

4- ( 1-{ ( SHPEIRAD-dri rBipsrigiAr byl @rexar 2BV AT - benzy|

) - 4- - -

b 4. ATIPEI S g e lperd- (e i din g
Theydrjde product was obtained analogously to 10.75a from 500 mg (0.87

i [ din-1-yl];butyryll-p er|d|n4 n-1-c

oSt s S B et GRS o
1,2 HiRYUES-insiaaz&R)8-gaumlinlyl)-piperidin-1-yi]-butanocic acid and 170
mg (0.93 mmol) 1-methyl-4-piperidin-4-yl-piperazine. After being worked up
as described the residue was combined with diisopropylether and treated in

an ultrasound bath, the product was suction filtered and dried.

Yield: 520 mg (81% of theory)
ESI-MS: (M+H)" = 741/743 (Cl)
R¢= : 0.40 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)

Retention time (HPLC): 4.5 min (method A)

Example 10.78

(S)-2-(4-amino-3-chioro-5-triflucromethyl-benzyi}-1-[4-(4-methyl-piperazin-1-
yh-piperidin-1-yl]-4-[4-(2-0x0-1,2-dihydro-4 H-thieno[3,4-d]pyrimidin-3-yi)-
‘piperidin-1-yl]-butan-1,4-dione |




215 ng (0.71 mmol) benzyl

4- pi peridi n-4-yl - pi perazi n144 car boxyl ate were added
to a solution of 390 ng (0.71 nmol)

(S)-2-(4-am no- 3-chl oro- 5-
trifluoronethyl-benzyl)-4-oxo- 4- [4-(2-0x0-1,2,4,5-tetr
‘ahydro-1, 3-

benzodi azepi n- 3-yl ) - pi peri di n- -yl] but anoic acid in
10 L DMF and the reaction «tyrdinas stirred

overni ght at RT. The reaction ution was poured
into 80 nmL 15% K2CO3 sdonl ' ircred for 10 mn at

RT, the precipitate st £ ncg ctigqn filtered,
washed with 5 nL teﬂdan dnr e&%eﬁﬁ/the/awf'over t he

weekend. Yiel d- ?b 98% ofOt heory) ESI-MS: (M-H) + =
838/ 840 (@
(S)-2-(4-a Ioro 5-trifluoromethyl-benzyl)-4-[4

-(2-oxo- 1, 2, 4ﬁ? tetrahydro 1,

Sebenzodlazepl 3-yl)- plperldln-l-yl]-l-(4 176

pi perazin-1-yl -piperidin-1-yi)-butan-1, 4-dione 100 ny

Raney nickel were added to a solution of 250 ng f0.30
10w88) bemasthyl (S)-2-(4-amino-3-chloro-5-trifluoromethyi-benzyl)-4-oxo-

ol U oA Pl A B s
- 1,2,4,5- ﬂeWIBMmdbaEﬂ 3- benzodi azepi n-3-yl)-piperidin-1

 . I eridin-4- era
Th%ﬁ%%@%@%eéﬁ ¥el Qbiﬁﬁ%@wéﬂ@s& ﬂ%?@@.fmm%dw
- mHRD 1R B 2 oTh b S brBRle el Ry TR AL
arabd&d mfed5t rmncm) Stpiperidiasl-@3,4-dird/droqr1 Hathiend[BdrdpPritmidin-
RT. The catal yst was suction filtered, the sol vent
2-8Pfrinated i. vac. and the residue purified by HPLC
Yi¥igel d: 88 ny (242'2? %"/Jéﬁﬁébﬁy) ESI-MS: (M+H)" = 704/ 706
é;iz Ret enti on me (HPLC):"'5.6 mn (nmethod A)
E Pl e 10. 73 (M+H)" —559/561 (CI)
RS, 2, (- am ey BN Gar DN RRGBTENR, 70265310y - [4
pi peridin-1- yI] 4-[4-(2-o0x0-1, 2, 4,5-tetrahydro-1, 3-ben

zodlazepln 3- . eridin-1- I]-butan 1, 4- di one 400
1068 1. 25 (Sohi( ;mrrm@f efjorp- @@ﬂ@r@mewﬁﬁazyl) ~4-0x0-4-[4-(2-
| et m(/lldlll885r2716;1r;] -&&r@ﬁ@:& th%l[li?Qgﬂ@ﬁrfrﬂldﬂ'\-égh)uﬁ SeIATIERE Y

trlfluorbuﬂmeja@dnzyl) 4- 0x0-4-[ 4- ( 2- 0X0- 1,2,4,5-tetr

T%&ﬂﬁ@% s phtaesanalogrusly fo 14 sl frem 2 £:9 3-°f
mr8)) FhethYR 939 (4-8infh 8T hioro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-

oxo-1,2-dihydro-4H-thieno[3,4-d]pyrimidin-3-yl}-piperidin-1-yi]-butanoate.

Yield: 1.10 g (51% of theory)
ESI-MS: (M+H)" = 545/547 (Cl)
R = 0.24 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)

-10.78¢c (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyt)-1-[4-(4-methyl-
piperazin-1-yl)-piperidin-1-yl]-4-[4-(2-oxo-1,2-dihydro-4 H-
t'hieno[3,4-djpyrimidin-3-yl)-piperidin-1-yI]-butan-1,4-dione |

The crude product was obtained analogously to 10.75a from 500 mg (0.92




stirred for 30 mn at RT. Then 340 ng (1.52 mol) 4-
(1 Himdazol-4-yl)- piperiigsn (used as the

bi s- hydrochl ori de) were added and the reaction mxture
was stirred overnight at RT. It was evaporated down

mmOMAES)-2 AiNed-oMibria- %ﬁﬂa&?orﬁbtk@f-béﬁﬁq’oij@@%éﬁwﬁ pzt-omt

extracted twice with in each case 15

1t%@ihwr@a‘}ﬁéhlﬁﬁ@%'\%ﬁl”midféoew)tﬁ*pwgm yl]/slwtanoacmld and

B N e L TR e

upayldesciliad M@y plrBicalsy 7&29@?&3@?@% ekgf[tal%lé %ra%ﬁgmlft:_ DCM
=0. SIl1Ca
t%@&”’@éﬂﬁm% 70: 15: 15: 2) Exanpl e 10. 74

Y%ﬁ 2-(4-am noIé)Uﬁ’%ZCBT%efﬁlshwlfl u oro net

benzyl)-4 oxo-1
Eﬁéﬂﬂﬁhydro 1, My ol HXép2 fCB- yl ) - pi peri din-1-yl]-1-{
4-14-(2,2,2-tr .
Regetyl ) phenyld-4A{Blrasrh DENeySHRQHNHT 152
Réfén?léﬁ i HPIBSEY! 5.5 min (method A)
4- (4- br ono- phenyl ) - pi per azi ne- 1- car boxyl at e
Boc- anhydri de was added bat chwi se to a suspensi on of
Exdndied mol ) 4- (4-brono-phenyl)-pi perazine (used
rochloride) and 15 nL (108 mmol)

triethylamne in 150 nL THE and the reaction m xture

was heated to 60C for 3 h. After cooling it was

(Poateamira-3-chtarerS-triflergrelbyidpenayl- ks (S-mathd ot edliadar h

oigy 2 L PP RABG =Ry MR BRAREL 2 SRR Bl Tl

béreaddizzepine8iyiiipiadriztint1hg]-beink £d-dipne@duct was obt ai ned.
. ey . > s

cyc/EtQAc 2:1) 10.74b tert. butyl
4-14-(2,2,2-trifluoro-acetyl)-phenyl]-piperazin-1 178
carboxylate Under a nitrogen a ﬁHhere a solution of
1.02 g (3.0 mml ) tert. butyl 2 'I‘

br ono- phenyl ) - pi per azi ne- 1 - CA o ylate in 20 nL THE

was sl ow y added drop f0 a soFution of 2 06 niL
(3.3 mol) n-butyll n;%a in 40
nmL dry THE cool ed t 8C and t% IN stirred

for. 15
a0

Prepared analogously to Example 10.26 from 100 mg (0.18 mmol} (S)-2-(4-
amino-3-chloro-5-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidin-1-yl}-butanoic acid and 39.1 mg (0.2 mmol)
2-methyl-5-piperidin-4-yl-2,5-diaza-bicyclo[2.2.1]heptane using triethylamine

as the base.
Yield: _ 83 mg (63% of theory)
ESI-MS: (M+H)" =730/732 (Cl)

Retention time (HPLC): 5.6 min (method A)

The following compounds may be prepared analogously to the methods




mn at this tenmperature.
(3.0 mol) of NN diethylqg2,2-trifluoro
10 mL of THE was slowy added dropw se.

Then a solution of 0.43 nL

acetamde in

After the

addi ti on had ended the reaction m xture was kept for 2

d8scbed?78C, then poured onto 100 nL water,
twce with in each case 50 nL EtQAc, the

extract ed
organi c

phase was suction filtered through Na2SO4, evapor at ed
dowh——vac—and—purif-ed-—by—ehrorat-egraphy—{sitieca

' g&adampdg/c/SEmﬁaﬁeS: 1). Yield: 267 ng (25% of theory)

—M+—=358Rf-—=0-37(siHeca—gel—eyecl Et QA3+

n@iﬁnc CF;
2,2,2-tr|i fluoro-1- (46@%*? zi n-1-yl - phenyl ) - et hanone
20nL'lFAvverea e a solution of 267 ng (0.75
mml ) tart. butyh “‘\/\/\N’%f“
(2,2, 2-tirif acetyl ) - phenyl ] - pi perazi n-1-car boxyl a
te in 3 DEM cooled to OC and the reaction mxture
was stinr fior 24 h, vvhlle warmng up to RT. It was

evapotr-atred—dov

N8k ed {wi t hout pu
10. 74d
(S)-2-(4-am no- 3-
- ( 2- oxo+

11,2, 4,5qtet h«ljid\djo
-y|]-1-{a<;§4.1
(2 2,2 | tior o- ac

rlfffcatlon ESI-Ms: (MHH)' = 259

hi &-trifluoronethyl-benzyl)-4-[4
N H

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

etyl) phenyl] pi per azin-1-yl}-butan

1-L—7- 4~
UUld.I IICU III T —TA4C—WWas

-l 4= UIUHB IHB bluuc pIUUULL

added to a solution of 234 ng (0.42 muol)
ExgB)pl2-1(14- am no- 3-chl oro-5-tri fl uor onet hyl

0- 4- [4 (2-

oxo-1, 2,4,5-tetrahydro-1, 3- benzodi azepi n- 3-

- benzyl ) - 4- ox

yl)-piperid

SDQ (4= éfhhobﬁlsafgIQJtﬁﬂLﬁ‘)?brﬂgthg@%niﬁ)-2- 433 rﬁgfﬁyl)-pe-l;ﬁ-rfﬂ’o -PA-
dlazepm-ﬁ;wbprpaedmm -g0-4nfd- (PHEX Ch@, £, S+tetraivfdranig3< he

o g8ibr Sndhy g R MomiipRd ot cem sat ur at e

organi ¢ phase was suction filtered throug
the filtrate was evaporated dowfsi.vac. an
resi-due was purified by chromatlagrephy (si
Et OAc/ MeOH 95:5). - Yield: 246 (73% of t
ESI- M5 (MrH) ' = 793/ 79% (Cl CFO

Et OAc) Exanpl e 10. 75 : |
e

N

Ko

N
H

11a | 4-amino-3,5-bis-trifluoromethyl-benzaldehyde

h Na2804,
d 179 the
l'ica gel,
heory)

SI lica gel,

A solution of 5 g (19.67 mmol) 4-amino-3,5-bis-trifluoromethyl-benzonitrile in

30 mL formic acid was shaken in 10 equal portions in pressurised containers

for 20 h at 110°C. The individual portions were combined, filtered, washed

with formic acid and evaporated down i.vac. The residue was purified by

chromatography (silica gel, PE/EtOAc 9:1).




(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4
- (4- nmet hyl - pi perazi n- 1- 187
yl)-piperidin-1-yl]-4-[4-(2-0xo0-1, 4-di hydro-2H qui nazo
lin-3-yl)-piperidin-1-yl]- butan-1, 4-di one 10. 75a
-hyl 9
Yl?sgi)'- 2-(4-am noei'%-gc 7I50/0r 81‘_%1_(3{);31% | uor onet hyl - benzyl ) - 4- ox
ESI-MS: (M-H) =256
4-[4-(2-oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri di n-
1-yl]- butanoate A solution of 3.0 g (8.83 mml)

11 !Tei—h‘)é'thy(t3)-[;112\‘4@&11#@-3‘,&5?5%!Lféfréméthyl-phensél)-meth-(E)-
trifluoromethyl-benzyl)-succinate and 3.05 g (9.5
nol Yidepgisuctingdeg (9. 47 mmol) HOBt in 1.7 L (9. 76

1£7P 9055 iy § R QA 31 phetenyiepe ) Sccinate

wérePAdRId @ dsdlubidn 8f 4:204 (MEIB® mrdoli4inaZnbibs-2- one
wer e added and the reaction solution was stirred

triflyeiomeayhyl-kenzetdehyde i 8aeil dhiFand ihegeasiioremigivicavas

nGRER A HE far 12 P B Rl U Pt TS IR
comnisindd meith water aNd Z80Ac, fheeordamicqshae wass@ldraiedadfhd by
filtering through activated charcoal; after

wasghed Wik Weteraind exdracted Hiee fimesydth ineeAchras@ R mhaa’e

LR ErafloPa gl PG Bhpt R odifed v gonc. ol
- th&oW pyedipiibivdddexticid thiceithGn éabh case 100 mL EtOAc and
* ors e N 8L RRE B SAeti Bt B SRR YL e RS diad 2

d&ﬁ@d%ﬂd@t%&dtgiﬁeﬁw nazol i n-3-yl)-piperidin-1-yl]-bu
tanoic acid A solution of 558 ng (13.02 mmol) lithium

YieMdr oxi de hydSe g (BR%I1ef theomt er was added to a
_solution of 4.8 .9 (8,68 mmol) nethyl
Elt's) - 2- (4- ani né! -E%’I%r o-
5-trifluoronethyl -benzyl)-4-o0xo-4-[4-(2-o0xo0-1, 4-di hydr
0- 2H- qui nazol i n- 3-yl );%é)i peri di n- 1-?‘/‘1- but anoate in 28
1oL THRetv (She-(#-eagnodabhisctrifuerameethylthenzyd-suceinate hat

- | & ' r ' . ined, W 1
Prffrgt S0P LR o 485 1A 20 LS
bid-trifimecbrmaibyk pisdnydpmiti-{ Ex gidenghsucdimstedue was
,gi ssol ved in Et OAc extract ed with 15% K2C03 sol ution
Yigidd the aqueSt9 HE%ONMBRNYai n acidified with 1 M
Ghg. The precipil@t £akarnmed was suction filtered and
Eg(]ﬂagd. Yi el d: ZMZHZ( ( SBOQA) of theory) ESI-MS: (MH) + =
. 539/541 (d) '
11d  methyl (§)-2-(4-aming-3,5-bis-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-
1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-butanoate
Prepared analogously to Example 9h from 4.40 g (11.79 mmol) 1-methyl (S)-
2-(4-amino-3,5-bis-trifluoromethyl-benzyl)-succinate and 2.89 g (11.78 mmol)
3-piperidin-4-yl-1,3,4,5-tetrahydro-1,3-benzodiazepin-2-one.
Yield: 6.75 g (95% of theory)
ESI-MS: (M+H)" = 601
Re= 0.13 (silica gel, PE/EtOAc 1:1)




RfF0.09 (silica gel, DCM cyc/ MeOH NH3 70: 15: 15: 2)

10. 75c¢
(S)-2-(4-am no- 3-chl oro-5- trlfluororrethyl benzyl)-1-[4

- (4- et hyl -
116@ p 532L@A=dmido) 3 BLgtrifRlicRorhet ] béniyfiy 4%)(@&0[41&240}?dnhydr

but an di one

fThe 162 gefe[]qi?rzai%ng-ma@ew@aez{e{@w awé)rmg@@ngﬂ-vlbbmtanwﬂamd
A pELR 2 0% & 67 R iy ey Bypte AL wales,

was 4dlidd f2a @¥lution of 6.7 g (11.16 mmol) methy! (S)-2-(4-amino-3,5-bis-
4d|h dro- 2H U|nazoI|n3 %p eri di n- 13y|] but ano

tnﬂléor@mqj yj{mgnggl@- q-6-[442- qa@mﬂ 4,5-tetrahydro-1
be]nﬁSE %&bm“?;—&l)%?érﬁilﬁ‘ 1édﬂb¥t%h8§{ea\ﬁ'5'@)%%§fl-!lf%ts B?'bdjﬂi the

escCri urtfi
reebmmngrreaphsfs(md! ford lyat RTy rm EHF :wd3Ghlirhinated i. vac., the

a({%l\/b@p%{g@ edég, 138\/@ QM%’JUSE&%QM&V‘JG CR}'@O‘?&@Q
e e e

65°6) The(diedraubstadice was corbbined withod@hedhdilsoproppathert - [ 4

| sﬂpr%:' FRrahG BB fletad {washedwi disniapyiethes 2R igo- 1

Yield: 4- triazol - E:g/h)splensithebry) 1-yl1-butan-1,4- d| one
10 76a net hyl
EQIYS2- (4- am ndM3HYh#&83- 5-t ri f | uor onet hyl - benzyl ) - 4- ox
0- _
4-[ 4- (5- oxo- 3- phenyl -4, 5-di hydro-1, 2, 4-triazol -1-yl)-p
11fpe T(S)iilzgrlébrmeJS Msﬁﬁﬁ@bﬁ:rﬁétﬁyld@@\zyﬁm [’4 Qdﬂ(dthqu:&arhydro-

obt al ned anal ogously 75a fro g (t nol )
nmdshliazepin- 1~yl)—p|peridin 1—y|]—4 f4-(2- oxo 1 2,4,5-te rahydro—1 3-

(S) -3 1 [le) | - benzyl)-succ

p%néé‘d@?%&@ yIf- P{g‘éﬁ@ i é)i])tfdté'ﬁ 1YTBfom%
196’ rpg ¢hyl mﬁ*rqb)l pmsﬂdyl%]érpﬁhdm m-yﬁpdmgidm-i 42d|ézep|nazr¢ére3
Yi el (50°/of t heqr E
8d§6§/t@§86°d® @§| n @12 yﬁ%m NHS3
tifiydige ?*ﬁ‘%%”%@’ 5%4 SE ol Smat iy bnzyl ) - 4- ox
beozztd|[aztem|5-3-yl)-p|pend|n 1-y|] -butanoic acid, 241 mg (O 75 mmol) TBTU
i,hydro-1

anfi P20 T Gl ot e e LM i e s P el
waa SHreaoErighPatliT 7 Pife FéioR solulioh4va?slowly poured into 150
mL of 15% K.COs solution, the precipitated product was suction filtered and
dried in the air. The crude product was purified by chromatography (silica gel,

gradient: DCM to MeOH/NH; 95:5).

Yield: 400 mg (/7% of theory)
ESI-MS: (M+H)" =767
Re = 0.2 (silica gel, DCM/MeOH/NHs 85: 15:1 5)

Retention time (HPLC). 5.6 min (method A)

The following compounds were prepared analogously from in each case 400
mg (Example 11.7: 387 mg) (S)-2-(4-amino-3,5-bis-trifluoromethyl-benzyl)-4-
0x0-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl}-




N

mmol ) et hyl
(S) -
0-4-[4-(5-

0x0- 3- phenyl -

2- (4-am no- 3-chl or o-5- g4 f | uor onet hyl

4,5-di hydro-1, 2,4-triazol -

et heory)

- benzyl) - 4- ox
1-yl)-piperidin

. buténéﬁ'c]acsﬁf'lwé;ﬁ?ﬂf’é &gggé/@gg r‘?’@}“%%@& (silica gel,

DCM cyc/ MeOH/ NH3 70: 15: 15: 2) 10. 76¢
(S)-2-(4-am no-3-chl oro- 5- trlfluorogpthyl benzyl)-1-[4

- (4-nethyl 182

pi perazin-1-yl)-piperidin-1-yl]-4-

, 5-di hydr o-

1,2,4-triazol
The crude product was ob
from500 ng (0.91 mmol

(S)-2-(4-am no- 3-
0- 4-[ 4- ( 5- oxo- 3-
phenyl - 4, 5- di
- but anoi ¢ aci d\as

0 ngy

-1-yl') - pi peridi

~d-triazol

rifluoPomet hyl

fbxo-B-ph

utcrp- 1, 4- di

enyl -4

one

d g al agously to 10. 75a
- benzyl) - 4- ox

-1-yl)-piperidin-1-yl]
(0.98 mol)

1- net hyl - 4- pi peri di n-4-yl - pi perazi ne. After befng
worked up as described it was purlfled by
chmmomatography (srtica get7 gradient-7BCMto - - -
ExampBCoNVRVEOH NH3 70: 27:3). Vi el Mreins(%hg (BM3sof t heqRgention time
ESI|- M5: (MtH) © = 717/ 719 (Cl) Rf =0.44| (silica gEEfLC
DCM cyc/ MeOH NH3 70: 15: 15: 2) Ret ent i opfReckun HPLC) :
5.6 mn (method A) Exanpl e{10. 77 (method)
(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl])-1-
11.1 - (4-nme -piperazin 1- ' L
y)l- 1-yl]-4-[4- (2 5%xo-1,2-d-ﬁ¥%ro-|n1cazofwn
5- c]qﬁxﬁél N3~y|) pi peridin-1-yl]- +1,4-¢ e
10]77a net hyl | (W (&F
S—2—(4—amno—3—echtoro—5—t+i-fooronet-hyt benzy.) 4=—O%
11.2 o- ~ . : 64 752 5.8 min
' 4- [ 4-§2-o%0- 1, 2; di hydro-i m dazo[ 4, 5-c]] qui nolin-3-yl)-p
iperi&vﬁfl’qgﬁisbutanoate The desired/[pHefjuct wagA)
obfai ned analogously to 10/75a from3.0 g (8. 31| numl)
11.3 1-rmethyl 2 764 6.2 min
(S)-24.(4-am n- 3-chl oro- 5- r1f|uoronethyl-benzyl)-succ
inate . g (9.40 mmpl) +
3-piperidin-4-y|-1,3-dihyd'o-inidazo[iyETg]qmIHJ%%-Z-
one, 183 Yield:5.2 g (1009 t heory) |- Ve (MrH), =
M4 5602 a) I 752 5 min
N [M-+H]" (A)
11.5 . O 55 751 6.8 min
N .
%/N : [M+H]+ (A)
11.6 "« 62 737 16.7 min
N
1.7 N ' 100 872
N o
N
% %N/U\O/\Q [M+H]+




i\_m,/':

Rf =0.66 (silica gel, DCM cyc/ MeOH NH3 70: 15: 15: 2)
10. 77b
(S)-2-(4-am no- 3-chl oro-5- trlfluororrethyl benzyl ) - 4- ox
0-4-[4-(2-
Atk 2r.fBsdUAnEF Witfouft] 3-yl)-piperidin
9 - but anoﬁc acééggéﬁ] rﬂg%lglﬁrﬂ]gl Eﬁdorguct was obt ai ned
anal ogously to 10.75b from5.2 g (8.81 nmol) nethyl
E S I21(14 am no- 3-chl oro-5-trifluoronethyl -benzyl) - 4-ox

oxo 1, 2-di hydr o-i m dazo[ 4, 5-c] qui nol i n-3-yl ) -pi peridin
2/ ]-butanoate. Yield:2.75 g (54% of theo:%%
(ﬂm%bus—ta&@rgmtmbpnwl) 4e468-qer1.2daodrirahydro-

1 ?%@.“%?Siiz?y%ﬁ“ Sl %fé?%*?yﬁ-(%%&oﬁf%ﬁ@tw' PBSIIPI YL | 4

' butér‘i-r1r¢-t{mﬂe ]
| r

o_

p 3-yl)-piperidin-1-yl]-butan-1,4
‘ tiﬁﬂs obt ai ned anal ogously to
10. 75a from 500 ny 37 " 2mol )
(S)-2-(4- anino 3-c - 5- trlfluoronethyl benzyl ) - 4- ox

- 0-4-[4-(2-0x0 : CF;

1, 2-di hyd o[ 4 ing3-yl)-piperidin-1-y

{ o hegasaimpnn-

: peri di & 4- yI pi perazine. After being .
ked up as described the residue was conbined with
sqpf opyl ether and treated in an ultrasound bat h,
p'toduct was suction filtered and dried. Yield:520

ng (81 %of theory) ESI-MS: (MrH)- = 741/743 (A) K

=0.40 (silica gel ,- DCM cyc/ MeOH NH3 70: 15: 15: 2)

A Eiﬁhﬁ@rﬁ bPB6H Mt (. 6F himol) BeRzyTa0(1({8)-D9d-dMhineX R B1i&:
_ tr|f Lg)rome(fnd@lennyi)% @iotbib(Boxeit 2 dd-tetrahydto-b@azyl ) - 1-[ 4
be %édlg?%@?ﬁ ?I er"JP‘iZlnn i Iyt ridjin r; 1=

{? Y PR ly[‘AbL{ YYBRILT YN BIRSrAHL Ri eno|

cﬂcytﬂt@Yérgﬂl;giréﬁLﬁ:tYrbh ERaPBId 1.7) i 56 nlbMe@M wad- di one

“84 N H 1
combyned with 290rmag 408 %d%aad the reastipn maixkiwe Wasimdrggenaied

Torg |t BL 836 0% Hys R egiabe! vmsassian Jafesy esaion. o
- evaporapet down4.vae ydrid thietrasidaturified by chromatography (silica gel,
gradient: DCM to DCM/MeOH/NH3 10:85:5).

Yield: 230 mg (49% of theory)
‘ESI-MS: ' (M+H)"_= 738
Rf= 0.27 (silica gel, DCM/MeOH/NH3; 50:50:5)

The following compounds may be prepared analogously:

. |Example [Structure




The desi
from3.0

(S)-2-(4-

inate a

red product was obtained anal ogously to 10. 75a
g (8.31 mmol) 1-ngthyl

am no- 3-chloro-5-trifluoromethyl -benzyl)-succ
nd 3. 34 g (9.51 nnDI)

5 piperi
Example

5597561
7A3:95: 14:

(S)-2-(4
0-4-[4-(2
oxo-1, 2-

dirn=4=yi= .540|ny0ro|r-|-[n|enol.54ojpyr|mo|n
StrUéFlHez 2 g (45%of theory) ESI-MS:(MH)' =

2) 10.78b o,
- am no- 3- chIo 5-trifluoronethyl -benzyl) - 4-ox

CF,

dlhydr9;2#¥fﬁréﬁ8fﬁ‘4 d] pyri midi n-3-yl) - pi peri
a

di n- 1-yl{] ic atid The desired product was
obt ai ned @na h\Ogously to 10.75b from2.2 g (3.94 nmmml)
nmet hyl
?)- -(4-am no-3-chlorg-5-Trifluoronmet hyl -benzyl)-4-0x
3-41-‘f4- 2-
oxo-1,2-d|hydro 4F+t/§iﬁo[3 4-d] pyrimidin-3-yl)-piperi
din-l-yl] butanoafe 10 g (51 % of theory)
ESI - MS: Rf =0.24 (silica ge
DCM cyc/|Me n 7o 1°5 15:2) 10. 78¢c
(S)-2-(z 23-chloro-5-trifluoronethyl-benzyl)-1-[4
-(4- et hy
3H9Eia2|n 1 yI)-plperlgln-1-y|]-4-[4-(2-oxo-1 2-di hydr
my il .
t hi eno[ 3, 4- d]pyr|n1d| -yI) pi peridin-1-yl]-butan-1,4
-di one The crude frddyg Mas obtalned anal ogously to
10. 75a firom 500 fig (
(S)-2-(4- np- -chloro S- trlfluoronethyl benzyl)-4-ox|
0- 4-[ 4- - -
1, 2-di hydro-4H-thi eno[ 3, 4-d] pyri m di n-3-yl) - pi peri di n-
1 ﬁg but anoic acid and 180 ng (0.98 mmol) -
hyl - 4-pi peri di n- b= pi perazi ne. After being
mnrked up as descri Lty as purlfled by
chronat)graphy s Ilcang1 gradi ent : to
DCM MeOH 7 3)0 SYENd: 100 my (81 % of theory)
ESI - V5: /g— 710/ 712 (A) Rf =0.43 (silica ge
DCM cyc NMH3 70: 15:15:2) Retention tine (HPLC)
5.5 min|(nethod A) Exanple 10.79
' Qfé32 (4-am no- 3-chl or-5-trifluoronethyl-benzyl)-1-[4
thyl -2, 5-di aza/ﬁrezycl 0o[2.2.1
|1 hept -2tyl) - piperjdi ¥l ]1-4-[4-(2-0x0-1,2,4,5-tetrah}
ydro-1, B :

- . Ok/’\rrN%N /%N,H
[}
N

s

11.14

CF,
oz CF,
AN
Oik/\r MN’H
o
N
o

=

Example 12




benzodi azepi n- 3-yl ) - pi peri din-1-yl]-butan-1, 4-di one
Prepared anal ogously to Exgpple 10.26 from 100 ny
(0.18 mmol ) (S)-2-(4-

am no- 3-chl oro-5-trifluoronethyl -benzyl)-4-o0x0-4-[4-(2

4-&20-?9% (]ei hﬁzg gv-l%’cr'aﬁ?& r_%g‘}’,slftgenzod:azeam -3y1); [:1 qergjln -1 -carboxyhcOI

I aze tanol c dacl

achf{R)9.- m-amlr(cﬁfiﬁ bisslifjuoromethyl-benzyl)- 2 -[4-(4-methyl-piperazin -
5-di aza- bi cycl o[ 2. 2. 1] hept

1'@8‘@%%& i?}%%%l}@%tdé the base. Yield:83 ng (63%

(HPLO) :5.6 min (rret hod A) The fol | owi ng conpounds may
be prepared anal ogou§fy to the nethods 186 descri bed:
Exanpl eStructure O HONH, | Q'a ~ "N -N ON
N~O H 10. 81Fs NHZ I NH OON &NK-O H Exanple 11
(S)-2-(4-amn ; 6Fif|uororrethyl-benzyl)-l-[4-(4

-nmet hyl -perh rol4
yi-p y %/N\/\/

d;/Lo

12a (4-amino-3,5-bis-trifluoromethyl-phenyl)-methanol

Under a nitrogen atmosphere 1.06 g (28 mmol) NaBH4 were added batchwise
to a solution of 7.2 g (28.0 mmol) 4-amino-3,5-bis-trifluoromethyl-
benzaldehyde (Example 11a) in 100 mL MeOH and the reaction mixture was
stirred for 2 h at RT The reaction solution was acidified with 1 M HCI,
evaporated down i.vac., the residue was combined with 150 mL water and
150 mL EtOAc, the organic phase was separated off and dried over Na,SOs.
After the desiccant and solvent had been eliminated the residue was purified
by chromatography (silica gel, PE/EtOAc 9:1).

Yield: 5.1 g {70% of theory)
ESI-MS: - ~ (M-HY =258
Ry= ~ 0.15 (silica gel, PE/EtOAc 9:1)

12b 4-chloromethyl-2,6-bis-trifluoromethyl-phenylamine

4.35 mL (60 mmol) thionyl chloride were added to a solution of 5.1 g (19.68
mmol) (4-amino-3,5-bis-trifluoromethyi-phenyl)-methanol in 80 mL DCM at RT
and the reaction mixture was stirred for 3 h at RT. The reaction solution was
poured onto ice and ice-cold NaHCOj; solution, the organic phase was
separated off and dried over NaZSOQ;. After the desiccant and sblvent had

~ been eliminated the residue was further reacted without purification.

Yield: - 5.4 g (99% of theory)

Ri= 0.55 (silica gel, PE/EtOAC 4:1)




di azepi n-1-yl ) - pi peri di n-1- yI] 4-[4-(2-o0x0-1,2,4,5-tet
rahydro-1, 3-

benzodi azepi n- 3-vyi ) - plper|d|n 1-yl]- butan 1, 4-di one
1la 4-am no-3,5-bis-trifluoronethyl-benzal dehyde A

solution of 5 g (19.67 nmol)
4-am no- 3, 5-bis-trifluoronethyl-benzonitrile in 30 nL
120r mi dietiyl @-aeadylarine2-(@ranidost)bdlis-priluoremsthiyrbenzyl)-
pressurhse containers for 20 hat 110C. The
i ndi v 12 ﬁortlons were conbined, filtered, washed
UWtEha hitfogeh a”ifddépﬂéﬁé @?:4@9(2@t(ﬁﬁ1nﬂﬂ)v’\ﬁle'thw QCaceTylsmmol-
i ed

resi due was puri r omat ogr a silica ,
mMeREteaer® aggied iz Sﬁitéﬂod o] sed@n( ¢8W€ﬁe mﬁ%@ﬁfﬂi by reactmg

I
05% 91@46 gﬁﬁ% s§d| ﬁ'gw&ﬂiﬁ ¢ (l%)ﬁ mj%o?% e HW Etp %ﬁ{)fj)the r?%Ct'FE) |
rmxturfel was efirred e 15t A2RT 9 Teel 3sdlutiorob) 5.4- gTHtEf% mmol) of
tri pheng - X5- phosphan | i dene) - succinate
emERVk 24O Omeln g R ey nsee.aﬁrapt;) mL 1,4-dioxane

-W%E%Qﬁ Afppdipe Ml X ETEL (e SRR RSty ™

futiber A.h aﬁRVﬁ@omMapdw\aﬁ\e’demm and gtaced ovémightsi Thee was

Preala B mas Yitad ot ereinih Sule’3hd fBd B Ao

Yididres wi th in sachys7as8f $RoRl 5% K2CXB sol ution. The
combi ned aqueousgﬂhases were‘acidified with conc. HC,

EShMSi | y prem(M*tHa)t e 4% extracted twice with in each

case 100 Et ver 2SM4. After the
R"d?e3| ccant and Cgé#i\ggﬁrt‘a ﬂ%dbgm nated the desired

product was obtained. Yield: 5.9 g (97% of theory)
(M'=371 11c 1-net hyl

_ 1265) rnoroqetbnh%ac@y@nmng&yffli-amm@ﬁémia;mﬂmnmlmd@@aéylha

%‘] Bg.%ed anal ogously to Exanple 99 from5.9 g

§ [1-(4-am no-3,5- bis-trifluoronethyl-ph

2. ermL )M R H (sE)utwh W@i‘eraideauw soatieh ofrb.al gi(1 151 1’9m_1mol)
97% of theory = 374 11d neth

: d'?@)ﬂ Z-acatylaming- %‘(‘Sﬁm"éoﬁré P!%IBWW@N%}W’WD)MOB@J@ i
4
80 é’ff_bcfrﬁ aaz'i% ?hne fgy ?rtt hﬁ%}éfél \ga% _sf;rrgagﬂv_e[)mggt ataRTa It was
e\dapermeé«ﬂoamal vgaileresaubveagiaied upfindbmilQvajel, btidiftted
wil?'n l—I]C_E,nt‘Fltehg/c%ue%ﬁ%__phase was extracted with 150 mL EtOAc and the
organic phase was dried over Na,SQ,. After the desiccant and solvent had

been eliminated the residue was further reacted without purification.

Yield: 4.3 g (90% of theory)
ESI-MS: (M+H)" = 431
Rf = 0.1 (silica gel, PE/EtOAc 2:1)

12e ethyl 2-acetylamino-3-(4-amino-3,5-bis-trifluoromethyl-phenyi)-
propionate

A solution of 4.3 g (10.0 mmo!) monoethyl 2-acetylamino-2-(4-amino-3,5-bis-

trifluoromethyl-benzyl}-malonate in 200 mL isopropanol and 80 mL toluene

.was heated to 100°C for 15 h. It was evaporated down i. vac. and the residue

was further reacted without being purified.




e

- wasfedwita 79 @Knﬁﬁla)so

2- (4-am no- 3, 5- bi s- trlfluoronethyl benzyl ) - succi nat e
and 2.89 g (11.78 mol)

3-piperidin-4-yl-1,3,4,5- tetrahydro |, 3- benzodi azepi n-
2-one. Yield:6.75 g (95% of theory) ESI-NB:(N%FD' =

v =0. 13 (5kld @& +‘t Et OAc 1:1) 188 11 e
' (Féqs)(%-Z (4-am no- 3 @El/gstrlegﬁ}oronet hyl - benzyl ) - 4- oxo- 4

R F4- (2- oxo- 0.60 (silica gel, PE/EtOAC 1:1)
1,2,4,5-tetrahydro-1, 3-benzodi azepi n-3-yl ) -pi peridin-1
-yl ]-butanoic acid A solution of 0.72 g (16.75 nmol)

m t hltemtw U‘?ﬂﬁ?@ékgﬂ@arﬁMGfﬁtéﬁ-ahfhé’L@)E!Tbis\ftﬂﬂlﬁﬁrom@ﬁy@ﬁﬂﬂﬁni 0

solutiion o .
(S) prapiorateno- 3, 5- bi s-

4 gﬂyé cg;?éls@mykettﬁ'&%&?meé RS- Ax b BYRadrd #a82b8LE to

a b@fml’r@d i 3688 §20.8IMmpl) MeEHIHO dmydiﬂatéilmt 30l ewater @armied
THE at RT and the reaction_mxture was stirred for 5

ton37{C and the eHrwes adivstad te; 7n§tbéfdhﬁ adggien ofNaH2Plyueous
dlﬁ@ﬂé‘ié théﬁoé) Eg\ﬂm&? ofg 8 @[tﬂa&‘%dﬂé )%‘fhg}l 2. &étéaﬂ‘hﬁ&‘ 1344nc.

uct tated.
arfilmos3 \Eaasamﬁuoronmefhyl beeryl)- pn:qblmhatem éﬁ mIﬁé&tofﬂa evasrackted

B s e

stat §(r %f@%@%@% off 7oz, G\Bﬂh‘é Rditich 686/ RAOH. After -

- = b87 1Tf
thegddﬁthmmecstr@mnxﬁ;renmas storexhior My abB8h 2G| After ceoling

to 0 UoR IEAREPR TGS was sepined with 3000k PG, 399 35% <

Kz ©f salHeh ané’i 280 mL water. The organic phase was separated off,
%enzodl aze - 3-yl ? pi peridin-1-y ll\]l but an- 1, 4- di one
ution and dried over Na,SO4. After the desiccant

ekl N BBl e Bt i) VERURfet Rred

wittfut putificatioro- 3, 5- bi s-
trlfluoronethyl benzyl ) - 4- oxo-4-[4-(2-0x0-1,2,4,5-tetr

Eahyo- 1,(BI+H)" 387

he di - B iadl -I-bt [ id, 241
REETZ S0 I PERSOU ., v1 - butanol o ac

triethylamne in 5 nL DMF and the reaction m xture

148 o SR esiners o RsebeP LB e

Pr echipldHa@sl product was suction filtered and dried
in the air. The crude product was purified b
A sblubioniohgraag lof thesaihdvescryde pro@tcam\ra@meﬂumnt MVEGHIaH35

@ a?s ev\gp%ra ed A&%Ownrfgveg toﬁoeorfesfdﬁ é@ takg Iu;al\/§ SO(IME@tOI-F
and 50 mL ethanolic HCI (11.5 M) and the reaction mixture was stirred
overnight at RT. lt was évaporated down again i.vac., combined with 50 mL
15% K3CQOj solution, extracted with 200 mL EtOAc, the organic phase was
separated off and evaporated down i.vac. The crude.product (1.8 g) was
further reacted without purification.

ESI-MS: (M+H)" 345
Rf = 0.50 (silica gel, DCM/MeOH/NH; 90:10:1)

12h  ethyl (R)-3-(4-amino-3,5-bis-trifluoromethyl-phenyl)-2-{{4-(2-oxo-




Rf = 0.2 (silica gel, DCM MeOH NH3 85: 15:1.5)
Retention time (HPLC): 5.6;45in (nethod A) The

foll owi ng conpounds were prepared anal ogously fromin
each case 400 ng (Exanple 11.7: 387 ny)

(S) -2 . ?’Zﬂdh?d?b sz dd.éﬂeg)ﬁ{ Qg@twg @ﬁnzaé boftyl)-

oxo0-4-T4- oxo-1, 2 tetr enzo |aze in-3
-yl )amnp}epraplmnaleyl] 189 but anoi ¢ acid and the

0. 680 BBt PR et adtled B Sonin ot 1 B G AoYe crude

rbEQc?tﬁﬁ@O?nlmTHP‘ dbbldd b L8%EHnd thie rééct?&flm&reﬁwag Btirred for
MEHI+(A)  11.3217646.2 min /\ | MeHI +(A) ~

45 mimauthiszenpenatyre-andaferrermoyalethe ice b@tissmWM@ 8
fufth&r 30 P HAEAN Nidtbnts? 28§ (6 2 Thdly Mpigeridfili s 4,5-
tetrahydro-1,3-benzodiazepin-2-one in 50 mL DMF was added. The reaction
solution was heated to 80°C for 2 h, after cooling it was evaporated down
i.vac., the residue was combined with 150 mL EtOAc and 150 mL 10% citric
acid solution,.the organic phase was separated off, washed with 150 mL
saturated NaHCO3 solution and dried over Na>SO,. After the desiccant and
solvent had been eliminated the crude product (3.7 g) was further reacted
without purification. '
ESI-MS: (M+H)" 616

Rs = 0.25 (silica gel, EtOAc)

12i (R)-3-(4-amin0—3,5-bis—triﬂuorométhyl-pheny!)-z-{[4-(2—oxo—1 ,2,4,5-
tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-carbonyl]-amino}-
propionic acid '

~ A solution of 0.4 g (9.5 mmol) lithium hydroxide hydrate in 50 mL water was

added to a solution of 3.7 g of the above crude product in 50 mL THF and the

_reaction mixture was stirred overnight at RT. The THF was eliminated i.vac.,

mixed with 100 mL water and acidified with 1 M HCI. The precipitated product

was suction filtered, washed with 50 mL water and dried in the drying

cupboard at 60°C. _
Yield: 2.6 g (90% of theory based on 12f)
ESI-MS: (M-H) = 586

Retention time (HPLC): 7.1 min (method A)

12k 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-{(R)-1-(4-amino-3,5-bis-triflucromethyl-benzyl)-2-[4-(4-
methyl-piperazin-1-yl)-piperidin-1-yl]-2-oxo-ethyl}-amide

155 mg (0.85 mmol} 1-methyl-4-piperidin-4-yl-piperazine were added to a

solution of 500 mg (0.85 mmol) (R)-3-(4-amino-3,5-bis-trifluoromethyl-phenyl)-




11.7100872 N O + N [MtH 190 Exanple 11.7 was further
reacted without purificatigg Exanple 11.8 |
(S)-2-(4-am no-3,5-bis-trifluoromnethyl-benzyl)-4-[4-(2
-0xo0-1, 2,4, 5-tetrahydro-

2- 3[43(212%213@485 %é’t!réhy%hr%/—H %Béﬁ.ﬁc{dlié& Jl3¥]3h)1p|ﬂ>eﬁ§mp1 BERARAI-

erldln 1- A sol ution of
arﬁtﬁo} ﬁg)[(@}IGQCIﬂ:r@BQ rb@(ﬁ@lmmol) TBTU and 0.28 mL (2.0 mmol)

e prIbE o E0 Kk TRER esSaionmpaue s e ovemighi el

Ry d&8eVagorated down i. vac., the residue was taken up in 100 mL
benzodi azepi n- 3-yl -plperldln 1-yl]-butyryl}-piperidin

EtOfcand b@@;mlai@%q icapihasiytion,dhe erganic phasr wesiseparated

o83 Bl sehlorf arte Plndleclifeln, 168 uie R dlFns blardsey®

chierhatograptiy (BTcargél YrhdientDCMe DEMAFOH/MHS 16t85:5)0Nn
filtered, the solution evaporated down i.vac. and the

Yieldsi due puri f PE0 Mg (@HeatdreiVhphy (silica gel,

A{gsl ent E(‘M OH/ NH3 10:85:5). Yield: 230 ny
? Y% of theor)(/§/I S| . (MHH)' = 738 Rf = 0. 27
RiEsilica gel, DEMslaHe\HICMIMeQHYNHEES: 1515w ng

~conmpounds may be prepared anal ogously: Exanple
Structure 191 ExanpleStructure |I,I NH2 CF, cF, “ry X

Th'@\fc‘)%wing compounds were prepared analogously from (R)-3-(4-amino-
3,5-bis-trifluoromethyl-phenyl )—2—{'[4—(2~oxo-1 2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-carbonyl]-amino}-propionic acid and the -

- corresponding amount of amine;

Example {R _ Yield (%) Mass R¢ value on
spectrum silica gel
{eluant)
12.1 N 89 753 0.4
Ne—\ '
W (M+H]" (DCM/MeOH/
NH3
85:15:1.5)




L
-y

O NLOH 11.10F= 1 CF, t(/~I O' NN NON I ~ NFOH CF
11.1INH2 | O\ CF3 ryA-/~1 k4N N O N NFO H 11.12CF,
NHz OCFy / NN\-1 /ANNO VNN H 11. 13CF= NH=

Example |R Yield (%) Mass R¢ value on

spectrum silica gel
(eluant)
N 64 738 0.5
TN (M+H]" (DCM/MeOH/
NH3 '
85:15:1.5)
. . . 80 873
S A

NJLO/\© [M+H]*

Example 12.3 was further reacted without puriﬁcétion.

Example 12.4

4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-carboxylic
acid-{(R)-1 -(4-ami_no-3,—5¢bis-triﬂuoromethyl—benzyl)-2-ox0-2-(4-piperazin-1 -yl-
piperidin-1-yl)-ethyl}-amide

CF
NH

Cg\/{o NW%/N‘/\ H

Prepared analogously to Example 11.8 from 450 mg (0.52 mmol) benzyl 4-[1-
((R)-3-(4-amino-3,5-bis-trifluoromethyl-phenyl)-2-{[4-(2-oxo-1,2,4,5-tetrahydro-
1,3-benzodiazepin-3-yl)-piperidin-1-carbonylf]-amino}-propionyl)-piperidin-4-
yl]-piperazin-1-carboxylate {(crude product from Example 12.3).

Yield:  200mg (53% of theory)




Ry

O\ CFy INNEN Il NNHI~/I Nl Ol NO H 11.14CF NH2 CF,
O\ CF= N\ NO,,/ HO NIlj) ~ H Exanple 12 192
4-(2-o0xo0-1, 2,4, 5-tetr rahydro- 1, 3- benzodi azepi n- 3-yl ) - pi
peridin-1 -c r boxylic

v { (R - 1- (4nadyne-7Zeo- bIS trifluoronethyl-benzyl)-2
§f4 ( 4- methy p| razin -

Rey1) - pi peri di rﬁ}(i(ylllqageloBDGWMqOI}'lﬁl\ﬂﬂé D&E5e5)12a
(4-am no- 3, 5-bis-trifluoronethyl -phenyl)-nmet hanol
Under a nitrogen atnosphere 1.06 g (28 mmol ) NaBH4
wer e added batchwise to a solution of 7.2 g (28.0
mol ) 4-ani no-3,5-bis-trifluoromethyl - benzal dehyde

Thesbolawing qqn[af;und$ may beiprepaedanglagayisheact i on m.xture

was stirred for 2 h at RT. The reaction sol ution was
acidified wth 1 MHO' evaporated down i.vac., the

Ee5| dpe %ﬁ_s conbrned wwth 150 niL water and 150 mL
© { REUGHME&Ni ¢ phase was separated off and dried

&)é ~NaZSO4. " After the desiccant and solvent had been
¥m nated the residug 3\/\@.23 purified by chromatography
(silicalgel, PFJEtOA 1). Yield: 5.1 g (70% of

t heory) g
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ESI - M5:
9:1) 12b
4- chl or onet hyl

4.35 nL (60 mol) thionyl

(MH =

258 Rf

= 0.15 (silica gel,

PE/ Et OAc

-2,6-bis-tri ngor onet hyl - phenyl am ne

chl orlde wer e added to a

bUl Ull U1 UI D J. U \J.U UO IIIIUI}

F—Xamlimstl’uéﬂlms trifl uor orret hyI phenyl) met hanol i n
OU IIL LJ\JIVI d.l. l"(l d.llaI I. IIU I Ud.bl.l UTT 111 )\I. Ul T Wwas bl.l 1 CU
fldr103 hjat RT. The redftjon solution was poured onto
ice and|ice-cold Na Sl ut | on, the organi c phase
was separated offJ /@éover Na2SO4. After the
desi ccant and h en elimnated the residue
was furfher ed \ﬁithout purification. Yield: 5.4 g
(99% of gigg&) Rf = 0.55 (silica gel, PE/EtOAc 4:1)
193 12c hyl

2—acetylamno- 2=(4-amno=-3, 5-bi s=triftuoronethyt—=benzy

[ )- mal onate Under a nitrogen atnosphere 4.34 g (20.0
Examopie 18i et hyl 2-acetyl ami no- mal onate were added to a

sol ution of sodi um et hoxi de (prepared by reacting
0.46 g (20.0 mmol) sodiumwith EtCOH) in 50 nL dry EtCOH
(R%_'?_d(tlté‘rﬁxnbe@%h!o%l&tﬁﬂﬁéﬁéh?etﬁ‘@foeﬁkylzfzqgﬂgﬂheﬁﬁﬂ-ﬂdbré‘im -1-

Then a sol ution

yI)4;|pemdjndmdi-ﬁ;ﬂxozetbylbﬁl-(ﬁ-om-ﬂI %é@mahydmhémrmmdmepm-
di,oxa was added dropwi se within 5 mn,
' 3'%%§'pgtg@t'f'8ﬂrb$&y[¥?on was stirred for a further 4 h

- The
water and dried in t#
t heory) ESI - M5: '
PE/ Et OAc 2:1) 12d
2-acetyl am nog2- (43 3,5-bis-trifluoronethyl-benzy
1) - OH sglution were added to a

mal onat e 0 inmL M
sol uti o@fﬁb ﬁﬁ'ﬂs{f)ﬁ\
I

preC| pitate forned was filtered off, washed vvith.
Yleld 5.2 g (57% of
= 0.65 (silica gel,

et hyl

m Mmo- 2- (4pam no- 3, 5-bi s-trifl uoronethyl -
nate in 80 nL dry EtOH and the reaction

s stirred overnight at RT. It was

ipQF ated down i. vac., the residue was taken up in
150 mL water, acidified with 1 MHC, the aqueous
phase was extracted with 150 nL Et OAc and the organi c

_135 2 85,#\?(2?3%- ggm?n\{aeg cN?ozro- -tnflﬁ\{)}o%ethQlephdeensyll)Cg %enzﬁoxy-

propionyl}-4-benzyl-oxazolidin-2-one

benzy

Under a nitrogen atmosphere a solution of 1.33 g (4.1 mmol) (S)-4-benzyl-3-
(2-benzyloxy-acetyl)-oxazolidin-2-one in 15 mL THF, cooled to -60°C, was
~added dropwise within 10 min to a solution of 5.1 mL (5.1 mmol, 1 M in THF)
sodium-bis-trimethylsilylamide in 4 mL THF cooled to -60°C and the reaction
mixture was stirred for for 1 h at this temperature. Then it was cooled to
-70°C and a solution of 2.0 g (8.2 mmol) 2-chioro-4-chioromethyl-6-
trifluoromethyl-phenylamine (Example 2a) in 15 mL of THF was slowly added
dropwise. The reaction solution was kept for 1 h at -70°C and then allowed to
warm up to RT within 2 h. 50 mL saturated NH4Cl! solution were added, the
mixture was extracted with 50 mL EtOAc, the organic phase was separated
off, the aqueous phase was extracted again with 50 mL EtOAc, the combined




i\m@f"

been elimnated the residue was further reacted
wi t hout purification. Yielgs 4.3 g (90% of theory)
ESI-M5: (MHH)- = 431 Rf = 0.1 (silica gel, PE EtOAc
2:1) 12e
orgﬁni}ﬁl a§8§%r3Wé% egl K‘iﬁ‘f Hﬁ s%tm?r Eécngb'é %b&ngW§@L'
en ona SO ion o .3 0 . 0 mol
somurmmmdné?d acert Nbﬁﬁm N@r ¢ﬁle desiocard andsiobvent had been

eleeted e FEcITUR HES RASH BHl R oERI (SHCRey PR TAS

)/aporat ed down i. vac. and the residue was further
reacted wi thout being purified. 194 Yield: 3.8 g (98%
Ylefd theory) Rf 2-10.(60%(gfitheary)gel, PE/Et QAc 1:1) 12f

et .
_ E@Fip%é acetyl aﬁWy)Sﬂ(@ngﬂ%o 3,5-bis-trifluoronethyl-p

Ritenyl) - propi @ned @snl?cag%eiAPEﬁEt@@@:@ﬁf L FG (Novozymnes
Al'S; DK 2880 Bagsvaer was added to a solution of
3. 65 g (20.5 mml) Na2HPO4 di hydrate in 130 nL water

BT Smiters PR ey bR ARk oG4 Bt 55

9 (%r@;ﬁommjc)d ethyl 2-acetyl ani no- 3- (4-
bis-trifluoronethyl-phen ionate in

A Roluio 0b 8 SAS. A doan nuwmygéome hvdretaabe o i g

- gEh B YRR, 28R Y o Dal B o AR TPl

0°Ta0H2 14 (304 Endael)wget[(m)nsmmmuﬂeﬁbmm -SRtiftuoremetsyi-
stirre I :
PR BY P B R TEP Ry b A I g et in QOUPL AGHF And
théﬁe/ 4ctibR ARt e i éil?re%:j?r é@pammas RAL: ofTéé%u;%'t&ﬂN'agsos

ase wasS separ at ed , washed wth
sohﬁioutanniﬁ mldofsatenhted Na HE-Sutionf were ad@edjébe Ovxibre was

s acanifer 07 g 28 i 1< b S sirpned GRRHE 12 °

aqﬁ%b’& residile BhsexBabd(fidd with 86lmL BEOER:@\eadh thsd aﬁd the
comnezi aiganis phasesavereairedDver 4901 IAfter she dagiccamand )

' solvleﬁgﬂ%i B%gﬁ %Il é}l élj[)%ggﬁé) Erugif n&ﬁ?@f&f"%s @I@eﬁpéﬁ’c?e& WAGut

purification.

13¢c  (R)-3-(4-amino-3-chloro-5-triflucromethyl-phenyl)-2-benzyloxy-1-[4-(4-
methyl-piperazin-1-yl)-piperidin-1-yl}-propan-1-one |

1.35 g (4.20 mmol) TBTU, 0.70 mL (5.0 mmol) triethylamine and 0.75 g (4.01

mmol) 1-methyl-4-piperidin-4-yi-piperazine were added to a solution of 1.5 g
(4.01 mmol) (R)-3-(4-amino-3-chloro-5-trifluoromethyl-phenyl)-2-benzyloxy-
propionic acid in 50 mL THF and the reaction mixture was stirred ovemight at
RT. The reaction solution was evaporated down i.vac., the residue was
combined with 200 mL EtOAc and 200 mL saturated NaHCO3; solution, the

- organic phase was separated off and extracted with 100 mL of 5% citric acid

solution. The citric acid extract was made alkaline with K.CO3 and extracted

* twice with 100 mL EtOAc in each case. The combined organic phases were

- evaporated down i.vac. and the residue further reacted without purification.




h. 1t was evaporated down |I. vac., the residue was
taken up in 50 nL Et OH ang,,50 rrL ethanolic HCO (11.5
M and the reaction m xture was stirred overnight at
RT. It was evaporated down again i.vac., conbined with
B.mL 15% K2CO3 sa| 0 d with 200 ni
Y OAC the organi cqpﬁagggmyﬁégﬁg ated off and
ESMelgor at ed down i . (MeH)Theé30rade(Gly oduct (1.8 g) was

further vvlthout urjfication. ESI-M: (MH)'
Rejentieq t 'meo(i&& |||c%"§%fme ‘%eOH/ NH3 90: 10: 1) 12h
et hyl

(R)-3-(4-am no-3,5-bis-trifluoromethyl -phenyl)-2-{[4-(
132} oX&)-B9E-amino-3-chloro-5- trifluoromethyl-phenyl)-2-hydroxy—1._-[4_-(4-

1,2, 4 hyd b ' i n; 3-yl) - pi din-1
AR D A P BRR A  BGRrG1OBEY mholy CoT
0.32hHe gdd ﬁ%bg cRloP@rithb®1-8fank Weré fiddd® RO@RNeIoAAS 450

product in 5 THE coOled to -5C and the reaction
mm(&ﬁérfemﬂﬁs(Rs)ﬁ-ﬁf@@EW-Ch%Oﬁmﬂaorom&tby[ﬂmﬁwl)a}ur e

oo yeRis o e Bhnlber s G-I PBRN G Yaisire & e ang se0

mG{®. BWMOQINGHMBKJ riL 3céthitrile and the reaction mlxture was stlrred
tetrahydro- 1, 3-benzodi azepi n-2-one in 50 nL

foradfett 80The %%tﬁt@dﬁ are 0tmlp ISORERPANOANEHE aads@éheéthyre
wels sfteeEfor S0Tnint i, R O St RER adad@hina i,

_ -mIRtLtre wmeas stieted fopkh dilitinsr, 30 imin. ¢gas evapiratel dasn $.e/zel,dbed

of f, washed with 150 nL. saturated NaHCO3 sol utiq 1a(5bd
re%ﬂv%avwmma@@wh Wk e @Qgsé@aﬁw%ﬁatfa%ﬂwﬁt

h e r o
O e G PHEC e Septr Bl s e iAo 04
sobtionRindtrocketd svén NapSiey. After (hf&:()lesilea:ant and solverit had been
e!ié‘nR%éggd&ﬁ%%gl@e was fl?rtr?ertr{aéétle wi ou pﬁnﬂ?afﬁonyl) 2-{[4-(

Y|é|@trahydro 1, 3- benzpdindg @M vPthddryPi Peri di n- 1- car bony
[ ]-am no}- propionic aC|dAsqut|on of 0.4 g (9.5

Ret@mfion imedHMGly dr 84 aén tipethad )i n 50 ni vvater was
added to a solution of 3.7 g of the above crude
product in 50 mL THE and the reaction mxture was

13§t I ELI ech@u ey, Qhétr@ﬂi drd-1,3henddiia ned-yl iglth-1-
( m xed wi hyloorervatergﬁgac”:l?ﬁd wth 1

M H@beWbCfHP'é@Q pitated product was suction filtered,

6 J'BEPthitbih o BRoBen®B wiidn i) Weld Gadld/{dW solution
cooled to 0°C of 2.5 g (10.2 mmol) 3-piperidin-4-yl-1 ,3;4,5-tetrahydro-1 ,3-
benzodiazepin-2-one and 2.6 mL (14.9 mmol) ethyldiisopropylamine in 75 mL
DCM and the reaction mixture was stirred for 30 min at this temperature. It
was allowed to warm up to RT, evaporated down i.vac. to approx. 58 mL and
filtered through silica gel, washed with 200 mL DCM/EtOAc (1:1) and the
combined filtrates were evaporated down again i.vac. The residue was stirred
with diisopropylether, suction filtered and dried i.vac.

Yield: . 2.42 g (77% of theory)

Rf= 0.43 (silica gel, DCM/EtOAC 1:1)

13f  (R)-1-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-2-[4-(4-methyl-




cupboard at 60C. Yield: 2.6 g (90% of theory based on
12f) ESI-Ms: (MH- = 586,etention time (HPLC): 7.1
mn (method A) 12k

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

act ROR P BN G gre e s
[ 4 ‘(3 benzodiazepin-3-yl)-piperidin-1-carboxylate
NRery bt q% Siehons |z}1 RIPB SieinsH B8R e di 2™
wéré@adad to BRA6A déd(iﬂé’d ¥ o, R:;?%@é'rﬁﬁ (087 SnRBH¢A)Bo4a

solution o

ampRpe- %cbbr@rl’é—ﬁntﬂu@%gneihxdﬂhenyl)tﬁahmw |-[4p(|4em¢th)yf-pg:@razm

1§D Bickp Ron g I AT THE i BR oL RA g Vs
stirfodorB0Imin B this aefpEralfreTHeh 246HRY (D.8 friha?} Jnxt agfione

in 50 nL THE and the reaction m xture was stirred

1.é:ferrietaydae-1,Rpenzadigzapindaibpipesdindbaarionylphiorider were
addis BAIENWR % ér@‘%{érqﬁe tdnd X dine Eb ) ;St?zﬂﬂ 1 PedBrioh 0%

citric acl e organit C e Was separated
sabdtforewds sheed @niEhiat RIS talasrevapardtad doven i. Vae) thdresidue

resi due was _purified b chromat o raph S|I|ca gel,
Was GABIES WM (- BERIOMERAAP IS SaIPLOWS) - £70 g
_ %oftheory) ES 3Rf = 0.5 (silica
- Y:éé? DCM MeOH/ NH3 g?!@g:(g%"gf_mgo&il | owi ng conpounds
-ES\IEMS prepared anal Q@I&hbTy?’Qﬂb?ﬁZ(R)l)S (4- ami no-
REERiG) Bk LA OB PG Ay ([ (2 0x0-1. 2.4, 5:¢

benzodi azepi n- 3-yl ) - pi peri di n- 1- car bonyl ] - ami no} - pr opi

onic acid and the correspondi ng anount of am ne:
Tr@(faﬂpwmwc&mquzasm@m prepaced Foms@Eded-(4taviing-Sechiero-5-

tnﬁ@rgﬁ@ﬂh_lpﬁ lg—é 3%12?1qg<vy-proplon\|/c/\é\md L:md '_gwe (enppropria%mmes

analogously to Example 13c, 13d and 13f:
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197 Mass Rf val ue on Exanpl eRYield (% spectrunsilica

gel

(eluant) 12.2647380.5
V- Nw NH3 85:15:1.5) 12.380

/] ~~ [ MrH * ( DCM MeOH
3 N~ N O MH +

Exanple 12.3 was further reacted wi thout purification.
E}\allpl C 12 4
Examplec o Strugiute 5- t et r ahydr o- 1, 3- benzodi azepi n-3-yl ) -p
pedd. f—1—C4aft bu;\yl —€
36L33I-[(R) 1- (4-am no- 3°5- bis-trifluoronethyl-benzyl)-2
|- 0xo0- 2- plpera2|n- g@ -  piperidin-1-yl)-ethyl]-am de
Prepar ed anal ogo j\, 6 Exanple 11.8 from 450 ng (0.52
mmol ) benzyl 4gt§ NS
((R-3-(4-3 5-Bi s-trifluoronethyl-phenyl)-2-{[4-
(2- oxo-1, JBotetrahydro-
1, 3- ben;o- a%epln 3-yl)-piperidin-1-carbonyl]-am no}-p
ropronylr)y=prperidin-4-_yl'[-pi perazi n- I- car boxyl ate
ﬂéﬁhde pr oduct fron1 .mple 12 3). Yleld 200 gy (53% -
of theory) 198 ESI - =739 Rf = 0.3 (silica
gel, DCM MeOH NH3 5 e foll ow ng conpounds may
be prepdred angl gﬁf§ﬂ 'Eiégp leStructure 12.50Fy NHi .
OCOF f|[N=
113.5 Tﬂ "
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O\ OfF, o O H\/'VHO N\ NkO H12.90F, NH 0 OF,

Example |Structure

Example 14

4-(2-oxo0-1,4-dihydro-2H-quinazolin-3-yl)}-piperidin-1-carboxylic acid [2-

[1,4bipiperidinyl-1'-yi-1-(4-bromo-3-methyl-benzyl)-2-oxo-ethyl]-amide

14a  ethyl 2-amino-3-(4-bromo-3-methyl-phenyl)-propionate hydrochloride
The mixture of 31.4 g (115 mmol) N-(diphenyimethylene)-glycinethylester,
28.5 g (108 mmol} (4-bromo-3-methylphenyl)-methylbromide, 3.55.g (11.0
mmol) tetrabutylammonium bromide, 116 g (6560 mmol) K:COs3 and 400 mL
acetonitrile was refluxed for 4 h. The solid was filtered off, the mother liquor
was concentréted by evaporation in vacuo. The residue was taken up in 500
mL tert-butylmethylether and after the addition of 200 mL 10% HCI it was
stirred overnight at RT. The organic phase was separated off, the aqueous
phase was washed twice more with 50 mL fert -butylmethylether, then
neutralised with 10% Na2COj3; solution while being externally cooled with ice
énd exhaustively extracted with DCM. The combined organic phases were
washed twice more with 50 mL. water, dried over MgSQ,, filtered through
activated' charcoal and evaporated down in vécuo. The oily residue remaining
. was dissolved in 50 mL anhydrous EtOH, combined with ethereal HCI solution




N YHOO ~HONNO 199 ExanpleStructure 12. 10F= NHs
OCF, N' HHAO N HI"' -GyExanple 13

(R)-1-(4-am no-3-chloro-5-trifluoronethyl -benzyl)-2-[4
- (4- net hyl - pi perazin- 1-

ab{&l }héH BRIte g W}h]teﬁlﬂuif]n%ﬂg? A&hBY 1o gi give a tgta[ volume of 500 mL.

4- (2- oxo-1, -tet o-1, 3 enzodi azepi n-

After 29 niniples! sﬂrnngammmbegs atystaltbee precipitate was formed which
S) 3 chl oro-5-trifluoronethyl -pheny
SEC%%%%Q%MS#P@&?B&W?M benzyl - oxazolid in-2-one

dngler a mtroggpa@gpgpbemow)sol ution of 1.33 g (4.1
mml) (S)-4-benz
R¢2- benzyl oxy- a@éé;(sdlca)galz&GWMeQHﬂwda Pr:Ad) nl THF,

cooled to -60C, was added dropwise within 10 mn to a
solution of 5.1 nL (5.1 mml, | Min THF)

14mdi eﬂ’liym-ﬁ~bmrﬁel31Me$h)}I%éﬁqui-Q-ﬂ[4L(ZLpo-1T4'ﬂathwfbd)-eﬂi to
-60C and the reaction mxture was stirred for for 1 h
at t‘HH'@E‘%@H%%WBMIP@M"THe‘?ﬁfb@”wlhgn'@'lﬁ'r%ﬁp'@!ﬂate 70C and a

33820 nfholf COTahd 27! (20.0mmol) triethyiaming were added
to(daixme}sdwléh%uspenhfmnf ®i5 PI-GEO \mmnﬁilpa;myl chdenb—Sl-:]M-bromo-
r ) r tion t _at
3 iRty ReoRe Bl aoh ke A5 Tk BHIRATHG Ragidh 50
mB&urdalad ﬁfe‘ﬁds 84 attd g‘i‘ Wﬁrﬁhcﬂﬂ%ﬁ{‘iﬂ tthén cHHﬁHé"cPwnh
Wt h &c 0

was extract e rgani c hase was
theeuspengidn cb#63 g K20.8qumol) S-pipaddinwhyl- @,ﬂtdlbszdremlabgau n

ol R B e R 5
and then stirred into in 500 mL water, The precipitate which solidified after
some time was ground up using an Ultra-Turrax stirrer, washed thoroughly
with water, suction filtered and dried at 50 °C in the circulating air dryer.
Yield: 11.9 g (97% of theory; contains 1.0 eq. DMF})

Ri= _ 0.40 (silica gel, DCM/MeOH/NH; 9:1:0.1)

14c 3-(4—bromo-3-methyl-phenyl)-2~{[4-(2-oxo-1 A-dihydro-2H-quinazolin-3-
yl)-piperidin-1-carbonyi]-amino}-propionic acid
60 mL of 1 M NaOH were added to a solution of 10.9 g (20 mmol) ethyl 3-(4-
bromo-3-methyl-phenyl)-2-{[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-carbonyl]-amino}-propionate in 60 mL EtOH and the mixture was
then refluxed for 2 h. After cooling it was diluted with 50 mL water and
acidified with 20% citric acid solution. The precipitate obtained was suction
filtered, washed thoroughly with water and dried at 50 °C in the circulating air

dryer.

Yield: 9.6 g (93% of theory)

ESI-MS: (M-H) = 513/515 (Br)

R = 0.10 (silica gel, DCM/MeQOH 9:1)

14d  4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-carboxylic acid [2-




solution and dried over Na2SO4. After the desiccant
and sol vent had been elinmgated the residue was
purified by chromatography (silica gel, PE/EtOQACc 4:1).
Yield:2.1 g (96% of theory) ESI-MS: (MH)' = 533/535 Rf
=0. %5 A Eﬂpﬁﬂé?@lrﬁﬁﬂ1’- EE’ﬁﬂ)@ﬁo% r%)atﬁlﬁ-lBenzyl -2-0x0 eth f]-amlde
(R)-3-(4-am no- or05tr|fluoromsth L

The prm;dyt was @ptamctaaa:lbﬁowlﬁ 0 dbiapmple 2 00874

i) -btho >R P bR eirafl okt ihe

IPebetidian - éﬁb@h el Rinic2adid @nd31 Z8migneldo |
y)?ﬁii : l[( 5:-3 (Zngm %%pgogh ncl)r% 5- tnrl f 1 uor onet hr)r;lmo)

{144 W%ﬂdﬂl%enzyl oxy- pr opi ony] - 4- benzyl - oxazol i di n- 2- on
in 50 nL TH n mxture was stirred
Ylgldr 2 h at Oc%zgqqmg_ (j'ws‘g?@‘?& d Na2SC3 sol ution and
ES-MB: of sat ur gMetti)NalBBERETO(Br) | on vvere added, the
m xture was stirred for another m n andthenthe
RFHE was el i mi Ratpilicagg, DeNEMe Jé'é‘l;sg 19s)due was
extracted twice with 50 nL EtOAc in each case and the -
conmbi ned organi c phases were dried over MgSO4. After
Therfellowingamanpowntd wearel preparet ahahmgproushy fromréa(4edranhe-3-

m%lbyldﬁ]@gyﬁd%g[ti (ﬁagf’;(of i Ir4tdhlﬁydroef}gtq(Lalfjnazo}m %—yl) -piperidin-1-
| caet%nyﬁ a(rﬁnéffbﬂf(m&lé BlcRf shdPthier dorfedpbRERGBtho & ¥ning:- be -

nzyl oxy-1
met hyl - pi perazin-1-yl) - plperldln 1-yl]-propan-1-one
1.35 g (4.20 nmol ) TBTUY, 0.70 nL (5,0 mol)

- met hyl - 4- pi peri di n-4-yl - pi per azi
- solution of 1.5 g (4.01 nmol)
(R) - 3- (4- ani no- 3-chl or o- S-triefl
nzyl oxy- propionic acid and the reaction
m xture was stirred ovdrni htﬁbt RT. The reaction
sol uti on was ews#pQ iH vae., the residue was
conbi ned with Et OAc and 200 nlL saturated NaHCO3
solution, the "®rgami Ccgphase was separated off and
extracted with 100 ﬁL of 5%citric acid solution. The
citric acid extract was nmade al kaline wth K2CO3 and
extracted twice with 100 nL EtOQAc in each case. The

t hyl - phenyl ) - 2- be

ephbired—organi-c—phases—were—eyaperatedrdowr—t—vae:
ExamplafRl t he residue furtherYielddtded Magsout pRyification.
e 2D1 Yield:1.75 g (81 % of theory) -
' spectrum | (silica gel)

14.1 . 52 679/681 0.28 :

N . .

WN,%' [M+H]" (DCM/MeQH/NH; 9:1:0.1)
14.2 . 50 0.24

N-_ .

%’"\/\Nz% (DCM/MeOH/NH; 9:1:0.1)
14.3 . 25 680/682 0.19

N

\/\N/%N,CHE [M+H]* (DCM/MeOH/NHs 9:1:0.1)




ESI - M5: (MtH) © = 539/541 (Cl) Retention tinme (HPLC):5.9
mn (method A) 13d 207

(R - 3- (4 am no- 3-chl oro-5-trifl uoromethyl - phenyl) - 2- hy
dr oxy-1-[ 4- (4-

yl - piperazin-I-yl) ridinF -yl |-prppan- I-one
Exam;ge m. (2.5 mol) chl cpYbePi’l(% M?S%l I an wer e added
to a suspension of 450} ng (O. 84 m’mlzj .
(H) - 3- (4- ami no- 3-chl or ¢- 5-t ri f | uSPEREYRY | L{silicA\ae))- 2.

benzyl oxy-1
4\&'4 net-hyl - pi perazin 25. yl) - pi ﬂgﬂ_fapn 1t Q/f’? propan-1

- gnearmd380_ngy (2,5 mol) Nal jin 30, itrjl
arld tFe readti oN njxtdre was sti JM@HQJ f or (%%W&leoé'{)é?)
30 nL EtOH and 20 ¥l i qopropanol| were added, the
mixture was stirred for 30 mn |at RT, 15 nL of NH3

14.4

—

Sglution Were added and the m Xture was-ptirred for-a
145 fyrsher 30 min. It was |8%aporat ado43®A i . |94, the
r gsi C [ neg wilth 100 ndl 15%,K2COB sol ution
ext r act ed (] Bt oac, t héMEHEani cf (PRAKMeREsS:1)
sgparated off, washed Wth 3% Ng2SC3 soluti on and
trlocknete over Na2SO4. [After thg desiccant and sol vent

had been et tmmated tie restdug—was—furtiher—reacted

{146 tl’JOUt purification. Y22l d: 30Q7/87(80% 8%32 heory)
Ret (HPLC) 3.7 min (jmethod A)f 13e
(oo G by o 1 3| e addBENVYEgH S B

perldln 1- carbo chloride 6 g (12.1 mmpl ) of
phosgene (20 wt. %i n tpluene) were added jto a sol ution
cootedto € of 2:5g(16—2-mmot)

3-piperidin-4-yl-1,3,4,5-tetrahydro-1, 3-
Exaenpgledi5azepi n- 2-one and 2.6 nL (14.9 mmol ) et hyl

diisopropylamne in 75 nL DCM and the reaction

m xture was stirred for 30 mn at this tenperature.

] X S -

RS SRR SRRy - T AR ﬁ?@"ﬁqu%?&"" 3
vl )vmpﬂaﬂnw-cwbbﬁﬂ]-MImmﬁpmm)(mpdr)dlmﬂeyll plperammm Fyipdcetic

fdltrat es were evaporated down again i.vac. The

I%esi due was stirred with dii sopr opyl et her, suction

fittered and dried T vac. Yietd—242g (1170U|

theory) Rf = 0.43 (SI lica gel, DCMEtOAc 1:1) 13f

(R)-1-(4-am no-3-chljoro-5-trifluoronethyl -benzyl)-2-[4

-(4-met hyl 202

pi perazin-1-yl)-pi

di n-1-yl ] - 2- oxo- et hyl

-4-(2- oxo-1, 2,4, 5- hydr o-
- benzodi aa}gpl -3Nyl) pi peridin- 1- carboxyl ate
jeaRias st
' H O
LG
o
H

1.0 mL (1.00 mmol) 1 M NaOH were added to a solutioh of 80 mg (0.11
mmol) ethyi {4-[1-(3-(4-bromo-3-methyl-phenyl}-2-{[4-(2-0xo-1 ,44dihydro-2H-
quinazolin-3-yl)-piperidin-1 -carbonyl]—amino}-propionyl)-piperidin-4-yl]-
piperazin-1-yl}-acetate (Exampie 14.4) in 4 mL THF. The reaction mixture was
was stirred overnight at RT and the solvent was eliminatedi. vac. 1 mL 1 M




Under a nitrogen atnosphere 31 ng (0.7 mmol) NaH (55%

in mneral oil) were addedot o a solution, cooled to

0C, of 300 ng (0.67 mml) (R)-3-(4-

am no- 3-chl oro-5-trifluoronethyl - phenyl)-2-hydroxy-1-]
Hét 'évés @E’db& lto mdoﬁsfsﬁﬂjeﬂand |t was evaporated to dryness again. The

ﬁ%ll eridin- é@l -one in 30 nm. THE and
reg er"é%ﬁ: K8 Upi iRtk ertﬂtra%@n ther metheriliguet wasi s

CJ{ﬁgﬂ EE%HLH ev#?: oﬁﬁf{%enzo%s'gggegqaﬁﬁgﬁ@?gegé’%her| din-1

dnsoprckpytetlha'rmwammmmn éristbith thatahwi se and after the
re val of the cool i ng bath the reaction solution was

Yigldirred for 3 h at SRIMI({OQALTNEYH} at ed down |. vac.
S C | | nm. acetonitrile and
R%t%rﬁF?rl?ggﬁt)@lpl—ll\@C l\/g@mﬁzﬂ-&y@@ @g (15% of theory)

ESI-M5: (MHH)' = 720/ 722 (Cl) Retention tine (HPLC)
6.0.,mn (nethod The follow ng c ounds, can
TH: By ORI T Praneed ARG i hé Fespective
ethylidsterS(PREPMs- NS BYH)1428penzy| oxy- propi oni ¢ acid and
- the appropriate am nes anal ogously to Exanple 13c,
13d and 13f: ExanpleStructure 13.1CF, NN NviN N O
cc CF 13.2NFz | OGNI NOYy ~~-NV NIlo ONhl1 NNOH
203
Br

Example Yield {%) Mass R¢ (silica gel) or
spectrum Retention time HPLC
|15.1 | 59 745/747  |0.12
NWN/\H/O\H [M+Na]*  |(DCM/MeOH 9:1)
O
15.2 81 722724  |55min
N\/\N’%N/Y% MHT (A
Q

Example 16

- 2-(4-bromo-3-methyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yf]-4-
[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-dione




Exanpl eStructure 13.30F5 NH~ Oa a /v VANNO O N N-O
HCF 13.4NH2 | a J4~ N' O2bO N N H 13.50F, NH3 O a (
NO-r HI O\/ INl NFO OF, 13.6NH, | Oa

Br

O

/OI N%/N\\p/\\m/
N

984

o
16a  4-terf-butyl, 1-ethyl 2-(4-bromo-3-methyi-benzyl)-2-ethoxycarbonyl-
succinicate
- The product was prepared analogously to Example 2b from 11.4 g (41.7
mmol) 4-tert-butyl, 1-ethyl 2-ethoxycarbonyl-succinate and 11.0 g (41 g mmo])
1-bromo-4-bromomethyl-2-methyl-benzene. '
Yield: 21.3 g (100% of theory)
Re= 0.64 (silica gel, PE/EtOAc 8:2)

16b  ethyl 2-{4-bromo-3-methyl-benzyl)-2-ethoxycarbonyl-succinicate
The product was prepéred analogously to Example 2c from21.3 g (41.7
mmol} 4-tert-butyl, 1-ethyi 2~(4-bromo-3-methyl-benzyl)-2-ethoxycarbonyl-

succinate.
Yield: 7.8 g (47% of theory)
Ry = 0.26 (silica gel, PE/EtOAC 8:2)

16c  diethyl 2-(4-bromo-3-methyl-benzyl)-2-{2-0x0-2-[4-(2-0x0-1,4-dihydro-
| 2H—quinazolin—B-yi)-piperidin-1-yl]-ethy!}-malonate

The product was prepared analogously to Example 2d from 7.80 g (19.4
mmol) ethyl 2-(4-bromo-3-methyl-benzyl)-2-ethoxycarbonyl-succinate and
4.50 g (19.4 mmol) 3-piperidin-4-yil-3,4-dihydro-1H-quinazolin-2-one .

' Yield: 8.30 g (70% of theory)
EI-MS: (M)" = 613/615 (Br)
- R= 0.80 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)

16d 2-(4-bromo-3-mefhyi-benzyl)—4-oxo-4-[4—(2-oxo-1 ,A4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl}-butanoic acid




rir~Np /N N/VN x V- /11 p N13.70F5 ONN N~ NI N

13.80F, NHO O a INNO OM® NN - H 204
Exanpl eStructure 13.90F, NH ~ONN NCHO M \ ~O H'

Exanpl e 14
The (o?odl)t@wbs”pr@pébé@if&a%‘bdi}élw ekl 2b Xrobh BS0 §l{15.4- C

arboxylic acid [2

n{rnolhdqemyéep{érbr@mwB -methyltbenzyh-2o{exe-2-[deRrguo- bérdiydro-

2%@%2%“ Q.H(linﬁ%eﬂ@é%mﬁwl 'Hﬁaéﬂrﬁt? pr opi onat e
Yl@}@lrochl o5|10€g 7896 ofrineopy)e of 31.4 g (115 mmmol)

di phenyl rret éjene) %I yC| net hyl ester 28.5 g (108
) (4- phenyl) nmet hyl brom de, 3.55 ¢

le g) -5 Cogb é&nﬁ&%@%HR&M@B&é@HMI@ﬁ@% 1518) 9 (550
16e 2-{4-bromo-3-methyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl)-piperidin-1-
- yll-4-[4-(2-0x0-1,4- dlhydro-2H-qunnazohn—3~yl) -piperidin-1-yl]-butan-1,4-
dione
The product was prepared anatogously to Example 2f from 0.51 g (1.00
| mmoi) 2-(4-bromo-3-methyl-benzyl)-4-oxo-4-[4-(2-oxo-1,4-dihydro-2H-
quinazolin-3-y|)—piperidin-1-y[]—butanoic acid and 0.18 g {1.00 mmol) 1-methyl-
4-piperidin-4-yl-piperazine.

Yield: 250 mg (37% of theory)
EL-MS: (M)" = 678/680 (Br)
Ry = 0.50 (silica gel, DCM/cyc/MeOH/NH3 70:15:15:2)

- The following compounds were prepared analogously from 2-{4-bromo-3-
methyl-benzyl}-4-oxo-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-
- yl]-butanoic acid and the corresponding amount of amine:

Br

i
H

Example |R Yield (%) Mass R¢

spectrum | (silica gel)




acetonitrile was refluxed for 4 h. The solid was
filtered off, the nother |gguor was concentrated by
evaporation in vacuo. The residue was taken up in 500
mL tert-butyl methyl ether and after the addition of 200

Exampg%
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eory) Rf 0.45 (sil
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(4N
i nazol i n-3-yl)-pi peri
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t

£4, ger,
nyl)-2-{[4

di n-1-carb

Tadiran

T&%:oxo-l
onyl ] -am

2 29 (&

T-.and 2.7

0%61:0'1)

BAY IR FNH, |

P04 6§20 ona

7 nl (20,

) ol

<

tr

O O Y v o

et hyl am ne were added
Ex@ie 48,40 (20.0 nmol ) et hyl

o

7

‘to an ice-cool ed suspensi on
2- am no- 3- ( 4- br ono-

3- et hyT - phenyl ) - propi onate hydrochloride in 50 n

DMF. The reaction
U PR amOok gtk ez
?%gﬁinm'ggﬂ-b@iﬁyl%ipéidﬁ!—4%#”—

ure was heated to

R

n _co

P

m xture was then stirred for

85

1 h at

%"%-?5-%x%vi1t,£‘-dir¥yr&?o-2H-
RiZiMg-

or 1.

aC&’npl then stirred into in 500 nL water. The precipitate

an Utra-Turrax stirrer,
- wat er,

c

contains 1.0 eq. DW) Rf.
DCM MeOH/ NH3 9: 1: 0. 1) 14c

3-
H

rculating air dryer

(4- br ono- 3- net hyl -

ghen

qui nazol i n- 3- N N
yI)-piperidin-%{ééhbonyl]-:nino}-pr

washed thoroughly wth
suction filtered and dried at 50 Cin the

Yielld: 81.9 g (97% of theory;

N\

51 oM

10 (silica gel

')-2-{[4-(2-0x0-1, 4-di hydro-2

oL
i/c\IEciEl 60 m

of 1 M e~added toa sol ution of 109 g (20
ol ) 3:4(4-
br ono- 3-Tret Byl -Bhenyl ) - 2- {[ 4- ( 2- oxo- 1, 4- di hydr o- 2H qu

nazol i n-3-ylH -

This synthesis was carried out by the Chemspeed ASW2000 synthesising
robot (Chemspeed Ltd., RheinstralRe 32, CH-4302 Augst, Switzerland).
Mixture:

AGV 1:

102 mg (0.20 mmol) 2-(4-bromo-3-methyl-benzyl)-4-oxo-4-[4-(2-

ox0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1 -yl]-butanoic acid

in 3 mL THF;




pi peridin-1-carbonyl]-am no}-propionate in 60 nL Et OH
and the mxture was then ppfluxed for 2 h. After
cooling it was diluted with 50 nL water and acidified
with 20%citric acid solution. The precipitate

AGM 2i ned s1ang30.20i mol ¥ éthiiqa gsiperims-aegl- ptl;ﬁérbgmghw atletdie
wat er and drled at 50 Cin the circul atlng air dryer.
9.6 g (9¥LdnLdhory) Yield: ESI-Ms: (MH" = 513/515

A(g'%r% oxoﬁﬁwggo(zﬂoﬂnh@—k tliJri]rgZ%OIYf-ll n- -3I )1) pilggri din-1-c

AGIbeQXyI I .84l (120(2ﬁﬁnol) tnethylamine

é 4]b|p| Hdl% - 1- (4- br ono- 3- net hyl - benzyl ) -
éco et h1y product was obt ai ned

-0gousy §g (e 2f from515 ng (1.00 mol)
Ag% roﬁo 3- et hyrlﬁéphenyl )-2-{[4-(2-0x0-1, 4-di hydro-2

B A(B|Vq7(1| naz @ inh-THF.
~yl)-piperidin-1-carbonyl ]-ani no}-propionic acid and
177 nmg (1.00 mol ) [1,4']bipiperidinyl. 320 ng (48% of

| THé‘R @Wé 1¥b QJ ﬁere%mt@eﬁ%d@grdli rr%?fi?/e@%p%t%c? tg%fetnhgeg b¥dhe

rObgmesr@g(eme‘oF:S r @F3T ethearesicigo mixtylres wareS(-:Qrmehtretaﬂ By

di
eVgBbftonP fbiner i 4?5655@1‘4?1 e Soibart WaRs Batfl
- wadhRdOOItH 8 PEANEf TOL3IBOY sAliticHaRE S X WM AfiPhshin freed
(9% MassRf_ espectrun(silica gel? 14. 152679/ 6810.28 N

from epiyem- Hineregip ee oigrasach dissoivey! in AGS Fareuaftm the
adﬁwm M GirLlrol GJH at RT. The reaction mixtures were each
neutralised by the addition of AGV 8, then concentrated by evaporation. The
residue obtained was dissolved in 1.9 mL DMF and addéd'to a microtitre
plate. The samples were separated using an HPLC-MS 'apparatus (Agilent
Technologies, Agilent 1100 Series Modules and Systems for HPLC and
LC/MS), the product was collected under mass control. The end product waé
freeze-dried. |
Yield: 4 mg (3 % of theory).
ESI-MS: -~ (M-H)y =721/723 (Br)

(M+H)" = 723/725 (Br)

Example 16.5

methyl (1'-{2-(4-bromo-3-methyl-benzyl)-4-oxo-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1 -yi]-butyryl}-[4,4"Ibipiperidinyl-1-yl)-acetate




= 14. 325680/ 6820.19 -CH, [ M+H] ' (DCM MeOH/ NH3 9:1:0.1) N
207 Exanpl RYield (9% MassRf zespectrun(silica gel)

14. 425774/ 7760. 45 , -~[ MtNa] ' (DCM MeCH 9: 1) O

14. 540751/ 7530.48 N\ r~~/1\ N"(~ [M-H ' (DCM MeCH 9: 1)
1 0 14.628774/7760.39 N [ MtNa] ' (DCM MeOH 9:1) ~-N -~y O

Exanpl e 15 Br
(4-[1- (8- (4- br ono- 3- net hyl - y1)-2-{[ 4- (2- oxo- 1, 4- i
yl) - pi peridin-1- carboyl] am no} - propi onyl ) - pi peri di n-

hydr o- 2H qui nazol i n- 3-

4-yl] - pi perazi n- < -8 € 0Q. Mol )

1 M NaCH were aQ@to a s@lution of 780 ng (i0.11

nmol ) e

{4-11-( -br)Q;m-S-rrethyl-phenyl)-2-{[4-(2-oxo-1 4-di
hydr o- 2H

qui nazol i n- 3Hyl) pi peridin-1- carbonyl] am no} - propi ony
|')-piperidin-4-yl]- piperazin-1-yl}-acetate (Exanple

14.4) in 4 nL THF. The reaction m xture was was

Tm Isynm@sria,vwé@ bﬁhbdéﬂut Egtﬁ@ Ehehspaal veswW2088 sghinBsiigd

. vac was added to the reSidue and
rOb@t (keheraspasst latﬂethesnsir@ﬂee%% Glig=4392 Augst, Pwizenandlas
- I?gn up in EtOH and after filtration the nother
I quor was concentrated by evaporation i.vac. The -

AG¥si:due B8 rhyi(0.d0ahedl)\a-{43bromo-3-methyl-benzyl)-4-oxo-4-[4-(2-
oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butanoic acid

in 3 mL THF;

AGV 2: 102-mg (0.40 mmol) ethyl [4,4']bipiperidinyl-1-yl-acetate in 4 mL
THF;

AGV 3: 128 mg (0.40 mmol) TBTU in 4 mL DMF;

AGV4:  0.14 mL (1.00 mmol) triethylamine;

The AGV’s 1 to 4 were positioned accordingly, then pipetted together by the

. robot and shaken for 8 h at RT. The reaction mixtures were concentrated by

evaporation, combined with 7 mL EtOAc and 6 mL 10% K,COj3; solution,
shaken vigorously, the aqueous phase was removed and discarded. The

organic'phase was concentrated by evaporation and dissolved in 6 mL of

MeOH. One third of this solution was taken énd_added to a microtitre plate.
The samples were separated using an HPLC-MS apparatus (Agilent
Technologies, Agilent 1100 Series Modules and Systems for HPLC and
LC/MS), the product was collected under mass control. The end product was

freeze-dried.

Yield: 9 mg (9 % of theory).
EI-MS: (M)* = 735/737 (Br)
R¢ = 0.38 (silica gel, DCM/MeOH 9:1)

The remaining 2/3 of the MeOH solution were concentrated by evaporation




di i sopropyl ether and after filtration dried in the

air. Yield: 80 ng (100% of ztheory) Retention tine

(HPLCO): 5.9 min (method A) The foll owi ng conpounds

wer e prepared anal ogously fromthe respective ethyl
afé ey erutBpromh (198 niy) ansd flAnh&) reakter’pl BRMSIEA 6(69 Mass

Rf (silica gel) or spectrunRetention tinme HPLC

15. 159745/ 7470.12 N\ v~~/\\ N 'H M+Na] ' (DCM MeCH 9: 1)

EQarht ¢22/7245.5 mn N [MH (A ~NOHO Exanple 16
% 3- net hyl - benzyl ) -1-[4- (4-nmet hyl - pi perazin-1
-yl)-piperidin-1-yl]-4- . . . o
(34 iaiR0 B melivbhenayb*1oror b2 axedhfl VRN SHdE0agHI-
-3t D - 2=ath . | -
3?3%?%@2?@#@@%%&%%%”%?@pgygﬁ%gﬂgggpgousI y to

Exanple 2b from11.4 g (41.7 mol) 4-tert-butyl,
1-ethyl 2-ethoxycarbonyl-succinate and 11.0 g (41.7
mmol ) 1 -brono-4-brononet hy| -2- et hyl - benzene. Yield:
21.3 g (100% of theory) Rf A (silica gel,

PE/ Et OAc 8:2) 16b et hyl
2-(4- brono- 3- et hyl - benz =27 et hoxycar bonyl - succi ni ca
te The product S

_ epreq\,é%g/g%%to E(I>><an'ple 2C
from21.3 g (41. Mo t “but W, e “H
2- (4-br oma- |4 benzyl p- 2- et hoxycar bonyh-
Succi na /J§ N
N O "

i
H

This synthesis was carmried out by the Chemspeed ASW2000 synthesising
robot (Chemspeed Ltd., Rheinstralle 32, CH-4302 Augst, Switzerland).

Mixture:

AGV 1: 195 mg (0.26 mmol) methyi (1'-{2-(4 -bromo-3-methyl-benzyl}-4-

| ox0-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-
butyryi}-[4,4lbipiperidinyl-1-yl)-acetate;

AGV 2: 5 mL MeCH

AGV3:  1.00mL4 M NaOH;

AGV 4: 1.00 mL 4 M HCI;

AGV 1 was dissolved in AGV 2 and then AGV 3 was added. The mixture was
shaken for 5 h at 20°C and then neutfa[ised with AGV 4. The reaction mixture
was concentrated by evaporation and dissolved in 2 mL DMF. The samples
were separated using an HPLC-MS apparatus (Agilent Technologies, Agilent
1100 Series Moduies and Systems for HPLC and LC/MS), the product was
colfected under mass control. The end product was freeze-dried.

Yield: 22 mg (11 % of theory).

ESI-MS: (M+H)* = 722/724 (Br)




]

(o

Yield: 7.8 g (47%of theory) Rf = 0.26 (silica gel,
PE/ Et OAc 8:2) 16c¢ diethyl »j5

2- (4- brono- 3- et hyl - benzyl ) - 2-{2- oxo- 2-[ 4- ( 2- oxo0-1, 4-d
i hydr o-

RZ&H qui naznhp fsifcaybel; PCREMetiRgliy! | - et hyl } - mal onat e
The product was prepared anal ogously to Exanple 2d
from7.80 g (19.4 nmol) ethyl

no- 3- net hyl - benzyl) 2- et hoxycar bonyl - succi nat e

E)?’a 4]eb|7o g (19.4 mol ) 3-piperidin-4-yl-3,4-di hydro-1
H qui nazolln 2-one . Yield: 8 30 g (70% of theory)
EI-I\/B:(I\/pf = 613/615 (Br) =0. 80 (IS|I|C ge

4-(FeRKey -ty adels- m@nq@hmfﬁ-yb) p]mdw -carboxylic acnd{1 -(4-

cHre S eRonnn 2y pberin i fppenditr ane A

~etyiPaifige pr oduct was prepared anal ogousl y to Exanple 2e

from8 30 g.(13.5 mmol) diethyl

2- (4- brono- 3- net hyl - benzyl ) - 2-{2- oxo- 2-[ 4- ( 2- ox0-1, 4-d
i hydr o- '
2H qui nazol i n- 3-yl) - pi peri di n-
Yi el d: 5 10 g (74% of theory)
(Br) Rf = 0.20 (silica ge
70: 15: 15: 2) 16e

2- (4- brono- 3- et hy ﬁ\%ﬂ UBthyl\ i perazin-1
-yl) - plperldlnl/i:/’ b _
hyd'f‘o 34 qui nazol i n- 3 yl) - pi peri

yl1-4-14-(z
din-1-yl] an- , 4- di one The product was prepared
anal ogousl ON le 2f fromO0.51 g (1.00 nmmol)

2- (4- br ono- 3- gt hyl - benzyl ) - 4- oxo- 4- [ 4- (2- oxo- 1, 4- di hy
dro-2H qui nazolin-3-yl)-piperidin-1-yl]-butanoic acid
and 0.18 g (1.00 mml) 1-nethyl- 4- plperld in-4-yl-

-et hyl } - mal onat e.
. (M- = 513/515
yc/ MeOH NH3

B oy e A e

Théerd&Jdeveli'Q pl?élpare‘doémawgcmm WEXARGSie IBEgrdph SPar § M 15
ous rom
N mmﬁnﬁmthxtem&gwquegﬁaamdm ﬁ;ﬁa?%mpldlefﬁaz

brd?hbrﬂeﬁ%héch%r%ei hillyidientbhebut anol ¢ acid and the

orres anount am ne: Exanpl e
Yield: 20.4 g (64% of theory).
ESI-MS: - (M+H)" = 241/243 (CI)
R¢ = 0.35 (silica gel, DCM/MeOH/NH; 9:1:0.1)

17b  ethyl 3-(4-chloro-3-methyl-phenyl)-2-{[4-(2-ox0-1,4-dihydro-2H-
quinazolin-3-yi)-piperidin-1-carbonyl]-amino}-propionate

- The product was obtained analogously to Example 14b from 5.56 g (20.0

mmol) ethyl 2-amino-3-(4-chloro-3-methyl-phenyl)-propionate hydrochloride
and 4.63 (20.0 mmol) 3-piperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one.
Yield: 9.50¢ (95% of theory) '

ESI-MS: (M-H) = 497/499 (CI)

17¢  3-{4-chloro-3-methyi-phenyl)-2-{[4-(2-ox0-1,4-dihydro-2H-quinazolin-3- |

yl)-piperidin-1-carbonyl}-amino}-propionic acid




R

RYield (%9 Mass Rf spectrum (silica gel) 211

Exanpl eRYi el d (% MassRf speggrun(silica gel)

16. 144677/ 6790.50 N CH, [M ' (DCM cyc/ MeOH NH3
70:15:15: 2) 16. 246663/ 6650 52 [ M +(DCM cyc/ MeOH NH3

TRO piSduct wls difiaidbld 2hafbd ?Qo5§xémple 14¢ from 9 50 g (19.0
yc/ MeOH NH3 70 5:
o ety (APl Bt AR IRAA J2- oA i 2o 0- 1
O rabeidin. - carbonylamioohPBRIOIRIR ) of per i i n- 4-
Yidld:- pi per azi n-8.991g (Qacktofche@g) d This synthesis was
led out b _ ASW2000 t hesi si
Epbbs cﬁgnspé%ﬂt%%%?%@t TaRe 32, CH 4302 Algst,
t zerl and 0. 20 |
Rgwt tzerland) . o MXLikeS ool BEWMAGA o) (0,20 mmol)

2-(4-brono- zyl) 0XO0-
‘0xo0- 1, 4-di hydro- 2H qui nazol i n- 3- yI) plper|d|n 1-yi]-bu

' 3 THF; 0. 20 I
18RI 8% stinitsd Ao inego e pog iginy - GebRE: gL o(d-
L TétoroSMnethyisrizg ) (A2 Q-MEy-pibeFakih A -¢) Bipdiin-1 -yi]-2-
oxo-ethyl}-amide
The product was prepared analogously to Example 2f from 706 mg (1.50

-mmol) of 3-(4-chloro-3-methyl-phenyl)-2-{{4-(2-0x0-1,4-dihydro-2H-quinazolin-

3-yl)-piperidin-1-carbonyl]-amino}-propionic acid and 275 g (1.50 mmol} of

- 1-methyl-4-piperidin-4-yl-piperazine.

Yield: 250 mg (26% of theory)
ESI-MS: (M+H)" = 636/638 (CI)

R¢= - 0.17 (silica gel, DCM/MeOH/NH; 9:1:0.1)

The following compounds were prepared analogously from 3-(4-chloro-3-
methyl-phenyl)-2-{[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yI)}-piperidin-1-

~ carbonyl]-amino}-propionic acid and the corresponding amount of amine:

cl
0
PN R
ISR
o
H
Example |R Yield (%) Mass R¢

spectrum (silica gel)




AGY 4: 0.14 nL (1.00 mol ) triethyl am ne;

m. 4 M NaOH, AGV 6: 1.00 mgp4 M HC ;

The AGV' s |

pi petted together by the

AGVY 7:

to 4 were positioned accordlngly,

AGV

1. 00
6 THE
t

mL

5:
hen

robot and shaken for 8 h at

Examg]T

sol
sol

The reaction m Xtureées
lﬁbratlon conbi ned wt
uti ons were each wash
ution and 6 nL water

were conc

ed with 10
nd again f

Hfiglddie) g ghda

enirated D
SS he re
nL of 10%

éﬁlting

@@88“”F¥onﬂ§BF%§ﬁ9

171

The Tesidues were each d
the vaddition of AGY 5 stj
react i ' s were each
addi ti 6n of ,

The
ad

then c
resi due obt ai ned was

led toa-mcrotitre pl

Ssol ved 1 n
red for

neutr g
oncent r at ¢dM

ate___The

ALV [ an

S2MBE3RT.
Iise? by t
evapo

nnﬂlpc wer

arter

B eMMeOHNH;

di ssolved in 1.9 ngbMy1pnd

a

17.2

separat ed usi ng an HPLC—MSsapparatU$3émg3Ient
Te¢hhwl agi es, Agilent 1100 Series Nbdul es and Systens
f of
mass control.

Yi ¢

H M), the
The end prd

el d: 4 mg (3 % of theory

product W
duct was
). ESI - ME:

+8pl | ect
reeze-drije

(MH- =7

0.18

e@l.d(:l»)ﬂt@l@@H/NH3
911/ %35

17.3

(BN

(1]

-dih

qui
ri

f'\ll

(MrH+ = 7237725 (Br
- 2- (4- br ono- 3- net hyl -

nazol i n- Wﬁ%perim
i nyl -1 -yl)-acetate 2]
hv th

174

(d
SW
2-
oX
ta

EXanpr e
énzyl)-4

n-1-yl]- bt
3 This syn
000 Qynths

16, 5 _Net hyl

BRYOAL [ 4-
Ny - 14,

t hesi s wag
Qiqing rg

(19%xo0-1, 4

AEYNeRR/NHs

gqaln)ed
hot

M xt ure:
4- _-benz)
D- 1, 4- di hydr o- 2H!qui naz
hoic acid _in 3 nlL THF;

t nd) .

Teﬁépééd Ltd., Rheinstr
rl

ahBe 32,

|')-4-o0xo0-4
olin-3-yl)
AGV 2: 14

CroA302 Aug
AGV 1. 206 |ny

(0.40 1
fAN412-
- pi peridin
2 mg (0. 4d

8l49 .

mol )

(DCM/MeOH 9:1)
-1-yl]-bu
mol )

{17.5

et
AG
0.

hyl
(0.40 mmol )

R

[4,4"]Dbipiperidinyls

-yl - acet]
BTU i n 4
hyl am ne;

?%§T%§F4 |

[M+Na]*

T

(DCIVI/MeOH 9:1)

17.6

AN
TN
F-

|37

703/705

[M+Na]*

0.36

(DCM/MeOH/NH;
9:1.0.1)

17.7

*

Ni}(F

F

wzjﬁxﬂtjjk

49

704/706

[M+Na]*

0.40

(DCM/MeOH/NH;
9:1:0.1)

Example 18

1 '-(3-(4—ch|oro-3-methyl-phenyl)-2-{[4—(2-oxo-1 ,4-dihydro-2H-quinazolin-3-yl}-
piperidin-1-carbonyl]-amino}-propionyl)-[4,4'Joipiperidinyl-1-yl]-acetic acid




O

The AGV's | to 4 were positioned accordingly, then
pi petted together by the pgbot and shaken for 8 h at
RT. The reaction m xtures were concentrated by
evaporation, conmbined with 7 nL EtOAc and 6 nL 10%
K2CO3 sol ution, shaken vigorously, the aqueous phase
was renoved and discarded. The organic phase was
concentrated by evati on and di ssolved in 6 nmL of
MeOH. One thlg)d of~hi*s sol ution was taken and added
to a mcrotitfe glate. _The sanples were separated
using a LC . \X ‘v‘p‘l‘ TJechnol ogi es,
Agi | ent;@O Sei eg§ duI es and Systiens for HPLC and
N™ the product was col | ected ufider mass control .
product was freeze dried. Yield:9 ng (9 % of
theo’fy) OH-MS:(M' = 7351737 (Br) Rf =0.38 (silica
gel ,HDCM MeOH 9: 1) The renmining 2/3 of the MeCH
sol uti on were concentrated by evaporation 214 and the
crude product (195 ng) was further reacted in Exanple

Thbﬁarﬁduct tepatdd §naiogously to Exa le 15 from 220 mg (0.28

: 4- br ono- 3- net hyl - benzy - 0X0- 4 4 2-0x0-1, 4
mmgl)@w gap(qtqmq,@& meihyl phenyl)-2-{[4 (2-ox0-1,4- dlhydro-ZH-

auftioéolin B Pl Laltarbidnboptorioni B BldbeRiorcr v
acElmespeed ASW2000 synthesising robot. (Chenspeed Ltd.,

.RheinstraRe 32 CH 4302 Au st valtzerl and). M xture:
YI&&/ 1. 195 ny'e0mS Gt 9f theemy

2-(4-b 1)-4 _
E%%Sg [Sf (ng@ E{)TS %}Ggﬁg%éw nazol i n- 3-yl) - pi perl
Riéi n-1-yl ] - buﬂ;fl@yﬂs}lrcé@,en DOMMMp@H ditpy! - |

-yl )-acetate; AGV 2: nL McOH AGY 3: 1.00 nL 4 M
NaCOH  AGV 4: 1.0_OrrL4MHCI, AGY 1 was dissolved in

-Ex&%l@wnd then AGY 3 was added. The m xture was

Shaken for 5 h at 20C and then neutralised with AGY 4.
The reaction m xture was concentrat ed by evaporation

2GRNSR o=ty AR BRI T B R e A

(2- 6goJ1ecntmhyaﬂ&Qfﬁgnngﬁoltmw)%@reﬁh@;wwmnfm dfleC and

f he product was

19a  4-terf-butyl, 1-ethyl 2-(4-chioro-3-methyl-benzyl)-2-ethoxycarbonyl-
succinate

The product was prepared analogously to Example 2b from19.5g (71.0

'mmol) 4-tert-butyl, 1-ethyl 2-ethoxycarbonyl-succinate and 15.5 g (71.0 mmol})

4-bromomethyl-1-chloro-2-methyi-benzene.




col | ected under mass control. The end product was
freeze-dried. Yield:22 ng ¢isl % of theory).

ESI - MS: (MtH) + = 722/ 724 (Br) 215 Rf = 0.22 (silica
gel, DCM MeCH 9:1) Exanple 17

Yré}c(Z 0x0-25 Z-giigayslbothdbrygui nazol i n- 3-yl ) - pi peri din-1 -
ar boxylic aC|df1 (4-

Redil or o- 3- Qrét Ksiicargelz POME- [ 4- (4- net hyl - pi per azi n-1-yl )
- pi peridin-1-yl]-2-oxo- ethyl}-am de 17a ethyl
2-am no- 3- (4-chl or o- 3- et hyl - phenyl ) - pr opi onat e

19ty drethill 2>(4- dBIoroTBmemqﬁb@ﬁzMeﬂ’fcﬁ@@a@@n?ﬁﬁhmé| y to

Exa e, 14a from (115 mol
The P&P‘JHHEW%%%W}? ﬁ@;atogpyélw@t ﬁwegkee%c i 2953 9 (417115
i 4 Bty YO (Fehioko SR Rp R PnpERE R
suzginap3 (d) Rf = 0.35 (silica gel, DCM MeOH NH3

0.1) .17
Y'%'dcl4 o @%ogg%me%ﬂ’”%%w%) 2-{[ 4- (2- 0x0- 1, 4- di hydr o-

Re2H 0.18 (silica gel, DCMO?
gui nazol i n-3-yl ) -pi peridin-1-carbonyl ] am no} - propi ona

te The product was obt ai ned anal ogously to Exanple 14b

195 el o SR ke A oon 2far ot ¢-cinyero-
hy degtbliaazelmn- 3%?|ﬁerﬁﬁn(12 ]-@tHWQhéionate

4-di h 1H qui nazol i n- 2- one.

3 eridin-4-
ngpu Ivséﬁ ere(p@m émalt)a@éﬁfyjo ESfanse @ from 8019122499

2 m’%“g)%t%ﬂ SfA:ehlores st YhsZY) 2o O/ FIbgRY: KRGS, 9B o.
5. mngm Aanololy8-Biperidin-4-yl-3,4-dihydro-1H-quinazolin-2-one.

) - pi pe - carbonyl ] -am no}-propionic acid 216
Y'% fle prod@c%do iz%&fﬁ"%} anal ogously to Exanpl e 14c

9.5 I t hyl
I-fé\ﬂ?*;n chl g\/‘? 4 3”%%&9@&5! )Yz- {[ 4- (2- oxo0- 1, 4-di hydr o-

RrzH- 0.64 (silica gel, DCM/MeOH/NH; 9:1:0.1)
qui nazol i n-3-yl ) - pi peridi n-1-car bonyl ] - am no} - propi ona
te. Yield:8.90 g (99 %of theory) ESI-MsS.(MH)- =

 19& 4481110:(0%%1&& =t§én]z9 (Sbké- qaf“g?f"#”%@"‘per. ) 17d

-0xo0-1, H- ul.naz n-1-c
ar b@wyaz@lm&y&{mmmm 1-yl] -butanoic acid

The product was prepared analogously to Example 2e from 9.20 g (16.2
mmol) diethyl 2-(4—ch!or’o-3-methyl-behzyl)-2-{2-oxo-2-[4-(2—0x0~1 4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-malonate.

Yield: 7.20 g (95% of theory)

ESI-MS: (M-H) = 488/470 (Cl)

19e  2-(4-chloro-3-methyl-benzyl)-1-[4-(4-ethyl-piperazin-1-yi)-piperidin-1-yl]-
4-[4-(2-0x0-1 ,4-dihydro-2H-quinazo!in-34y!)-biperidin-1 -yl]-butan-1,4-
dione
- The product was prepared analogously to Example 2f from 470 mg (1.00
- mmol) 2-(4-chloro-3-methyl-benzyl)-4-oxo-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl[-butanoic acid and 593 mg (1.10 mmol) 1-ethyi-
4-piperidin-4-yl-piperazine tris-trifluoroacetate.




chl or o- 3- net hyl - benzyl ) - 2-[ 4- (4- net hyl - pi perazi n-1-yl)
-pi peridin-1-yl]-2- oxo-ethyd}-am de The product was
prepared anal ogously to Exanple 2f from 706 ng (1.50
nmol ) of

Yidid:4- chl opgo mgmsbybfm@gml) 2-{[ 4- (2- oxo0-1, 4-di hydr o-

2H- gui nazol i
EQMﬁ) pi p@'ﬁ ﬁ@ﬁaieé%(@'ényl ] - am no} - propi oni ¢ acid and

Z5 g (1. f
Rg nmet hy I-(g p:t%g!r:al 88| D M/MGOHQFE igr;leonﬂ el d: 250 ngy
ESI - I\/IS:

(26%of t heory) (I\/H-H) = 636/638 () R =
TQ%%QJMS' l CoPE u@%@%“éa”r%ﬁé”m“%%e@ggg&ly ﬁrTnhS (1%hioTordd
n%tf(y‘?b@ﬁhﬁ (?30_42 [AE 245»((%1 4—d|h£/drog qtgnaz 1ﬂ_3 a/l) rPJper'din -1-

OXO0- azol1n-

yIBbyia)womamd add the correspmnding amunbt}af amimgt oni ¢ aci d and
t he correspondi ng anount of am ne: Exanpl eRYield
(9 MassRf spectrum(silica gel) 217 Exanpl eRYield
(% MassRf spectrum(silica gel) 17.154621/6230. 33

"/ ~[ M+tH] +( DCM MeOH/ NH3 9:1: 0.1) 17. 435636/ 6380.18 N ,

"~N~ [ MtH] +(DCM MeOH/ NH3 ¢c"3 N 9:1

17. 327635/ 6370.26 ~ N

Example Yield (%) Mass Ry
spectrum (silica gel)
19.1 - |48 634/636 0.49
. |
chm s (DCM/cyc/MeOH/NH;
70:15:15:2)
19.2 N 32 620/622 0.54
N
%"% [M+H]* (DCM/cyc/MeOH/NH;
70:15:15:2)
19.3 . 44 635/637 0.50
N
| %/N\/\N/ [M+H]* (DCM/cyc/MeOH/NH;
70:15:15:2)
119.4 39 635/637 0.49
N\/\
[ A IM+H]* (DCM/cyc/MeOH/NH;
70:15:15:2)




E\‘-/f

[M O\ ~[MVv A\ [ MEH

+(DCM MeOH/ NH3 / N CH,

~—~—

9:1:0.1) 17.424707/7090. 49,2\ [ M-Na] +( DCM MeOH 9: 1) Nom
0 17.537736/7380.39 N, -~ NNro[ M-Na] +( DCM MeOH 9:1) 0
17. 637703/ 7050. 36 N F[ M+rNa] +( DCM MeOH NH3 F F9: 1: 0. 1)

’te 7497047 7060. 40 /~\ [ #IVH-I\Ia F(OCM VECH ~ ~V I NX
Exampie |R9: 1: 0. 1) Exanpl e 18 |Tield(d Mass f
[ % -(3-(4-chloro-3-net h) I-phenyl) ur 10x0-1,4-di h
ydr o- 2H- qui nazol i n- 3-yl spe (S"'C‘“ 99"
pi[pert din- I-car bonyl ] - afii o} - pr opi Nyl 1-[ 4[4~ ] bi pi per|
195 g nyl - 1- yI] acetic aci d|218 The prﬁg vvas;o- epar ed
I B I 15 f 22 0.28
otlhyl & A S rom 220uf (0 28 p FiRkdormms
[ (3 (4- chI or o- 3- et hyl - phenyl )|-2-{[ 4- (2{gn@:fh, 4-di h
ydro-2H-
19.6 aLiFazoI i n-3-yl)-piperigm- 1- car Hesyisb4am nghspr opi ony
)- "4, 4 bi pi periydi nyl -fL-yl]- :
”%N/J\ M]* | (DCM/MeOH/NH;
9:1:0.1)
19.7 . 1 707/709 0.76
N _
| ;E/\N% IM+HT* (DCM/MeOH/NH;
0 | . {8:2:02
O—\ )
19.8 . 30 707/709 0.77
RS\ [M+H] (DCM/MeOH/NH;
o 8:2:0.2)
o]
—/ .
19.9 |
) o O]/ 11 707/709 0.56
~
N%/Nj [M+H]+ {DCM/MeOH/NH;
e 8:2:0.2)
19.10 o | 8 707/709 0.56
* O .
M [M+H]" (EtOAC/MeOH/NH;
NN 8:2:0.2)
19.11 . g 30 702/704 0.36
N ' '
+ WNAF\/F [M+H]" | (DCM/MeOH/NH;
F 9:1:0.1)
19.12 v . 441 703/705 0.72
N
%/”%N F [M+H]* (DCM/MeOH/NH;
F 8:2:0.1)

Example 19.13




acetate. Yield:190 ng (99 % of theory) ESI-Ms (MrH)' =
679/681 (Cl) RFO.13 (silicazgel, DCM MeOH 9:1) Exanple
19

2- (4-chl or o- 3- net hyl - benzyl ) - 1-[ 4- (4- et hyl - pi perazin-1
[4~(1 -{2- (ﬁl-@ﬂtbﬂcﬂ?:-fméthy]l-ﬂen%y[)%-oxo—tl -[4- (2 oxo-1,4-dihydro-2H-

((2- oxo- - di hydr o- 2H-qw|na20|n -yl)-piperidin-1-yl]
quUipRZQIR- m mwem&nﬂgsd] utysitpipetigin-4-y)-eiperazin-1-yll-acefic
acg (4-chloro- 3- net hyl - benzyl ) - 2- et hoxycar bonyl - '
succi nate The product was prepared anal ogously to

Exanple 2b from19.5 g (/1.0 nnol) 4-Teért-outyrl,
1-ethyl 2-ethoxycarbonyi-succinate and 15.5 ¢ (71. 0
mol )  4- brononet hyl - 1- chl or p- 2- met hyl - benzene. 219
Yield: Rf = 25.7 g (88% of fy) 0.74 (silica gel,

DCM 19b et hyl
- 2-(4-chl or o-3-net hyl -dpen - et hoxycar bonyl - succi nat

e The product was_priepared m%ysl to Exanple 2c
from21.3 g (41. S Y ~\€ “H

2-(4-chlg o--menzy )-2-et how '
succi n d: "22.2 g (100% of theory) = 0.18

Co(silicagety 19c di et hyl
2-(4-chlor o-%- nmet hyl - benzyl ) - 2- { 2- oxo- 2-[ 4- ( 2- 0x0-1, 4-
di hydr o-
Thetpradieanes bbtafed éné?b@c%él;ﬂtd‘E&aMdle %Wﬁén{@ﬂ 20
- The product was prepared anal ogously to Exanpl e
mmparﬁ@r -giyogp- @metﬁyi -bensy))-4oxyHU-[4-(2-0xo-1,4-dihydro- 2H— '
: qU@agﬁdﬁ-@-ﬁi-gfpéﬁ%ﬁ‘ %I]r%@%za[ (b b S BIUG a{Ob 20 }(nmgIYeﬁ{yF&f-
p;p’briajil rpgryl-piperdzivl +- ).écd{alﬂydro 1. H qui nazol i n- 2- one.
Y| el d:9.20 g (72% of theor ) EI-Ms:(M' = 569/570 (d)
' =0.64 (silica géfl MImglol) 19d
Zad4-chl 3-neth be 4-14-(2- 1,4-dih
Iydér'o- gH— o;ai naggl i ﬁwg"y??gpl picl;lﬁ)élon 1[yl ]( bai(gnoi C |
Ret@itidn time (HPLC): 5.9 min (method A)

Exampie 19.14

- methyl (1'-{2-(4-chloro-3-methyl-benzyl)-4-oxo-4-[4-(2-0x0-1,4-dihydro-2H-

quinazolin-B—yl)-piperidin-1 -yl]-butyryl}-[4,4"bipiperidinyl-1-yl)-acetate

The product was obtained analogously to Example 16.5 from 188 mg (0.40




The product was prepared anal ogously to Exanple 2e
from9.20 g (16.2 nmmol) dizet hyl
2- (4-chl or o- 3- net hyl - benzyl ) - 2- { 2- oxo0- 2- [ 4- ( 2- ox0-1, 4-
di hydro- 2H- qui nazolin-3-yl)-piperidin-|

mnégll)] tmb&o Blhhétg L 4731)31 sxam -@-b&PYuddinydrear sy,

| quma(zm@ﬁsd)-@wrd&hyﬂhs@am ;acl_t_i qrxd (@2 s 4pimpeol hethit 1

H’ﬂ%hp%ﬁlag{ﬂéq?nf%g?éh%/dr 0- 2H qui nazol i n- 3-yl ) - pi peri di n-

Yididyl ] - but an- 12%111@(31)1% dintaeprygduct was prepar ed

ly to Ex 2f f 470 1. 00 |
Eﬁr@&ogﬁﬁrg 3?MéH%ng58%/@§§}|(;3?)T 0X0- m‘;[g (2- ox[)mF 21 di h

R;¥dro-2H quin 3l ) -yl ]-butanoic
'acid and 593 %@@(Cfmf%g#ho[??ﬁﬂ?ﬂétbﬁ{?ﬁ
4-pi peridin-4-yl-piperazine tris-trifluoroacetate. 220

Yi el d %rrg (43% of theory) EI-MS:(M+ = 648/ 650 (d)
—%‘ﬂ%—ég—(sulca gel, DCM MeOH/ NH3 9:1:0.1) The = -
foll ow ng conpounds were prepared anal ogously from

2- (4- chl 3-
(1 ﬁé'f(ﬂ;q?uojgagme)hub@myl;;4fmeoe4z~[4)xzroxp4t %dﬂwﬂrwﬁqmuamm-

3 @' #*PS@%% Rk Bie ety e ol o

7N o ,[M " (DOM cyc/ MeOH NH3' 70: 15:15: 2)
19. 232620/ 6220. 54 [ M-H] " ( cyc/ MeOH/ NH3 70: 15: 15: 2)
19. 3* 44635/ 6370. 50 e [ M+H] icyc/ MeOH/ NH3 "\

/O‘ I NWN/T Oy

The product was obtained analogously to Example 16.6 from 184 mg (0.26
mmol) methyl (1'-{2-(4-chloro-3-methyl-benzyl)-4-oxo-4-[4~(2-oxo-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-butyryl}-[4,4']bipiperidinyl-1-yl)-acetate.

Yield: 30 mg (16 % of theory)
ESI-MS: (M+H)" = 678/680 (ClI)
R = 0.21 (silica gel, DCM/MeOH 9:1)

The following compounds were prepared from the relevant ethy! esters
(Examples 19.7 to 19.9) analogously to Example 15:




70:
N\

15: 15: 2) 19. 439635/ 6370. 49
[ M-H] +( DCM cyc/ MeOH NH3,4%0: 15: 15: 2) 221

Exanpl eRYi el d (% MassRf spectrun(silica gel)

19.
19.

9:1:0.1) 19.71707/7090.76 [ M-H] ' (

19.
19.
19.

557698/ 7000. 54 N- [M " (DCM MeOH NH3 N, 9:1:0.1)
650662/ 6640.48 "~/~ [/ ' [M +(DCM, MeOH NH3 ~ N
MeH NH3 8: 2: 0. 2)

NH3 8:2:0.2) O
NH3 N8: 2: 0. 2)
C/L\{/E‘Q‘V NH3

830707/ 7090. 77 NV Ni [ M+H] +( DCM
911707/ 7090.56 o | [ M-H] +(DCM
1008707/ 7090. 56 " N M+H] +{Et

i
H

Example (R Yield Mass 'Rf
(%) spectrum |[({sHica gel)
19.16 |- | 18 679/681  |0.05
N _
FNMM [M+H]* (EtOAC/MeOH/NH;
0N, 6:4:0.4)
M
1947 |- 50 679/681 0.21
| N .
%”\/\N/ [M+H]* (DCM/MeOH/NH;
' o 8:2:0.2)
IO ..
H
19.18 | o M 48 679/681 0.14
! _
. _
Ny | . ,
%,N\/\/z _ [M+H] | (EtOAC/MeOH/NH,
6:4:0.4)
Example 20

2-(4-chloro-3-methyl-benzyl)-1-[4-(1-methyl-piperidin-4-yl)-piperazin-1-yl]-4-[4-
(2-oxo0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yi)-piperidin-1-yl]-butan-1,4-

dione




\~N8: 2: 0.2) 19.1130702/7040.36 N F [ MtH] +( DCM MeOH NH3
--F F9:1:0.1) 19.1241703/7880.72 s \1/

[ MtH +(DCM MeOH/ NH3 N~/~ / N F F8:2:0.1) Exanple 19.13
222

[4-(1-{2-(4-chl oro-3-nethyl -benzyl ) -4-oxo-4-[ 4-(2- oxo-
1, 4-di-hydro- 2H

qui nazolin-3-yl)-piperidin-1-
yl)-pi perazin-1-yl]-acetjc
obt ai ned anal ogously to

cl

utyryl }-piperidin-4-

The product was

Ie 164from94 0. 20
\/\ "

nmol ) : N

2- (4-chl or o- 3- t@@nzyl)- -oxo-i’-[ (2 oxo 1,4-dih
ydro- 2H qui nazolN'n-8%yi ) - pi peri di n-1-yl ] -butanoic
acid and 5 (020 mmol ) ethyl (4-

piperidin ’ Ql pé:’razm 1 -yl)-acetate. Yield:27 ny
(19 % of thedryH E -Ms: (M- = 679/681 (C) Retention

time (HPLC):5.9 mn (nethod A) Exanpl e 19. 14 net hyl
(1'-{2-(4-chl oro-3-net hyl -benzyl) - -oxo-4-[4-(2-oxo-1,

d - - - - . _ -

Oéw H?z( [%1(%;&@?5 %lnp])eetp Idtljennzfi)y%f [;}1(}2 ?AP 11214Ei| pi pe
ri dtetgahyniqu»ﬁn ﬁ—wmwhaeﬁlrwgﬂ)spipemmaby@bﬂwl}nmIonate
Th%r:c%@g&u asy prte(|:)JarEeXda gRang%gsly to xrann*ulp e 2ngfrom 1 493 g%g 00

| mrﬁol() ‘étrg)ﬂb H%h%rﬁ%%thﬁ;’/d‘%ﬁéw ﬁe@gﬁ%éarbénﬁ( ?sb RRate 4ndbB1

qui nazol i n-3 prperi ut anol c
inH @0 mool) 841 rmetty)-pperinmi-4-yht b4, S-tetrahydro-1,3-

bekéoé%aigd: | grl‘rel di nyl -1 -yl -acetate.
Yield: - 2.10 g (90% of theory)
Rf = 0.69 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)

20b 2-(4-chIoro-3-methyl-benzyl)-4-oxo-4-[4—(2-oxo-1 ,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-ylJ-butanoic acid

_The product was prepared analogously to Example 2e from 2.10 g (3.60

mmol) diethyl 2-(4-chloro-3-methyl-benzyl)-2-{2-oxo-2-[4-(2-0x0-1,2,4,5-

tetrahydro-1,3-benzod iazepin-3-yl)-piperidin-1 -yl]—ethyl}-malonate. The

product was further reécted without puriﬁcatioh.

- Yield: 1.20 g (69 % of theory)

20c  2-(4-chloro-3-methyl-benzyl)-1-[4-(1-methyl-piperidin-4-yl)-piperazin-1-
yl}-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
yl]-butan-1,4-dione _

The product was prepared analogously to Example 2f from 800 mg (1.65

-mmol) 2-(4-chloro-3-methyi-benzyl)-4-oxo-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-

benzodiazepin-3-yl)-piperidin-1-yl}-butanoic acid and 302 mg (1.65 mmol) 1-
(1-methyl-piperidin-4-yl)-piperazine.
Yield: 400 mg (37% of theory)




Yield:27 mg (30 % of theory) ESI-MS: (MH)' = 692/ 694
(Cl) Rf =0.36 (silica gel,22eCM MeOH 9: 1) Exanple 19. 15
(1'-{2-(4-chl oro- 3-net hyl - benzyl) - 4- oxo- 4-[ 4- (2- ox0-1,
4- di hydr o- 2H qui nazol i n- .

Ei-BA%] ) - pi pdy |=d648/559|(13+)butyryl }-14,4"]bipiperidinyl-1-y
|)-aceti¢ acid i roduct was _obt ai ned

R Zhal ogouBiY QSH'CE)%HIFP@Mi‘B’C@A?QBWHSZOrﬂgG 19226 ol )
met hyl
(1'-{2-(4- chl or o- 3- met hyl - benzyl ) - 4- oxo- 4- [ 4- ( 2- oxo0- 1,

Exdrien@drio-
2H qui nazolin-3-yl)-piperidin-1-yl]-butyryl}-[4,4 ]bip
i peridinyl-l-yl)-acetate. Yi el d:30 ng (16 % of theory)

'2-(E$Jh16Y§ii§—ME|ﬂ% [-ben@?l?ﬁ OQM( gﬁﬁggﬁaﬂﬁﬂq \Ag Elp%rﬁgggrg f-4-44-
(2-ﬂx@1112 ﬁéi neawsyaw ét-bqﬂzodazepm%ﬂﬁmmﬁc&s—ﬂﬂ] -Buten-1,4-

| d:oég 9) anal ogously to Exanple 15: 224

anpl eRYi el dMassRf (% spectrun(silica gel)

1971618679/ 6810 05 [ MrH " 40"
19. 1750679/ 6810.21 q' /~ NV [MtH' (DCM MeOH/ NH3 i N

8:2:0.2) O
cl

1y NAN -
N |

The product was prepared analogously to Example 2f from 400 mg. (0.83
mmol)2 ~-(4-chloro-3-methyl-benzyl)-4-oxo-4-[4-(2-0x0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-ylJ-butancic acid and 152 mg (0.83 mmoF) 1-
methyl-4-piperidin-4-yl-piperazine.

Yield: 200 mg (37% of theory)

EI-MS: (M)* = 6481650 (Cl)

Rr= 0.51 (silica gel, DCM/cyc/MeOH/NH; 70:15:15:2)

Example 21

[4-(1 -{2-(4-chlor073-methyl-benzyl)-4-0xq—4-[4-(5—oxo-3-ph enyl-4,5-dihydro-
1,2,4-triazol-1-yl)-piperidin-1-yl]-butyryl}-piperidin-4-yl)-piperazin-1-yl]-acetic
acid




H 19. 180 "48679/6810.14 0 [ MtH] ' ( Et QAc/ MeOH NH3 ~"/~N\

NG: 4: 0. 4) 227

2- (4-chl or o- 3- net hyl - benzyl ) - 1-[ 4- (1- et hyl - pi peri di n-

4-yl)-piperazin-1-yl]-4-[4-

(2-oxo0-1, 2,4,5-tetrahydro- 1,,3- benzodi azepi n- 3-yl ) - pi pe

ridin-1-yl]-butan-1,4- diong 225 20a di et hyl

2- (4-chl or o- 3- net hyl - benz @ -{2-0x0-2-[4-( 2- oxo-1, 2,
[ I)plperldlnlyl]eth

go#sl y to

4, 5- _

t et rahydro-1, 3- benzodi

yl }-ma Ionqge ;f:;ﬁj y

Exanpl e 2d 3.9 (44 OO nnDI) et hy

2- (4- chlprg- Nne yl -benzyl) 2- ethoxycarboﬁyl-su00|nat

e and 981 \g® (4 00 mmol )

3- (1- et hyl/- pi peridin-4-yl)-1,3,4,5-tetrahydro-1,3-

benzodl. pi n- 2-one. Yield: 2.10 g (90% of theory) Rf
0. 69 ca gel, Exmﬂcyc/N®C}VNHB 70:15:15:2) 20b

2-(4-ch|oro-3-nethy|-benzyl)-4-oxo-4-[4-(2-oxo-1 2,4,5

-tetrahydro-1, 3-

' 3-y di | ] - but d Th
2137 o 58 ok bdthlithess G@-g%p%o@%gﬁk%?@%z%%heawrfs-
2.1 -
2. (g'hgﬂfog?gq%tﬁ?m T ﬁﬁ #S‘ Lylsthydimalanate 5 oxo-1, 2,
Thg psoduct was prepared analogously to Exampie 2dfrom 5.00 g (14 0

mrh ) S 3ot e BeEe Rz arudbonisucetata dnbut
3.40uy (4. omm@ns ﬁﬁe@iyqiz piipé’ﬁhlwc)?-‘% %c?ﬁydr@eloé Wtrig-3-gne.

- (4-chl oro- 3- et hyl -benzyl)-1- t hyl - pi per1di n-
Yi yI) p.%ép&(ﬁ? %»oftheory)

I d b di in-3
Rf¥ %) pi pegjlaélgﬁga&eﬁltfciﬂ{@éh?&% Odi‘é?Th:anJ?OIdﬁétep:NQ_S
prepared anal ogously to Exanpl e 2f from800 ng (1.65
215 ol rnlgres 39k PO BN P40 BONEDYbAS- Ao

-t ef pabiidrgr- ﬂnyg_pyﬁ)?ndm 1e¥q-butan?|cch]|d but anoi ¢ aci d and

benzodi azepi n-
Thegrodrt Wasasrepardd) arialogously to Example 2e from 5.50 g (9.43

_ razine, Yield
mn%@&ﬂggﬁ%r %-meAth-bengylf -{2-0x0-2-[4- (5-0xo-3-phennﬁ-4,5-
dihydro-1,2,4~triazol-1-yl)-piperidin-1-yl}-ethyl}-malonate.

Yield:  2.80 g (62 % of theory) |

ESI-MS: (M-H) = 481/483 (Cl)

21¢ [4-( 1 —{2-(4-chloro-3-methyl—-benzyl)-4—oxo-4-[4-(5-ox0-3-phenyl-4,5»
dihydro-1,2,4-triazol-1-yl)-piperidin-1 ~yl]-butyryl}-piperidin-4-yl)-
piperazin-1-yl]-acetic acid |

The product was obtained analogously to Example 16.4 from 96 mg (0.20

mmol} 2-(4-chloro-3-methyl-benzyl)-4-oxo-4-[4-(5-oxo- 3-phenyl-4,5-dihydro-

1,2,4-triazol-1-yl)-piperidin-1-yl]-butanoic acid and 51 mg (0.20 mmol) ethyl (4-

piperidin-4-yl-piperazin-1-yl)-acetate.

Yield: 3 mg (2 % of theory)

ESI-MS: (M+HV)+ = 692/694 (Cl).




226 El-Ms: (M' =648/650 () Rf = 0.50 (silica gel,
DCM cyc/ MeOH NH3 70: 15: 15: 29¢ Exanpl e 20.1
2- (4-chl or o- 3- net hyl - benzyl ) - 1- [ 4- ( 4- et hyl - pi per azi n-
1-yl)-piperidin-1-yl]-4-]4- -
(2-o0xo0-1, 2, 4,5-tetrahydro-1, 3-benzodi azepi n- 3-yl ) - pi pe
ridin-1-yl]-butan-1,4 dione The product was prepared
' _Eﬁﬁﬁﬂﬂﬁ&k&ly to Exanple 2f from 400 ng (0.83 mol)
2- (4-chl or o- 3- net hyl - benzyl ) - 4- oxo- 4-[ 4-(2-0x0-1,2,4,5
-tetrahydro-1, 3-
mbmymd{m@hm&syﬂnbw @@nzy:l) n-o0koy4 ]4r-tBlb%1‘3|- -ﬂ 5and

QP mmol 1- meth yl-4-p perid
diirag 24 gasah By pissiciy 1 AT L G persinyT (w}ace;ate
—6481-650—(€—R—=6-"51(stHea—egel—bBCM-eye M OHNHT——

70:15:15: 2) Exanple 21

[4-(1-{2-(4-chl oro-3-nmnethyl -benzyl) -4- oxo-4-[ 4-(5- oxo-
3- phenyl - 4, 5-di hydrig-
1,2,4-triazol-1-y I peridin-1-yl]-butyryl)-piperidin
-4-yl) - pi perazin- ] acetic acid 227 2la diethyl

2- (4-chl oro- nzyl)-2-{2- oxo 2-[ 4- (5- oxo0- 3-ph

eny, I- N QFﬁ%x/ﬂcjjb

di dr -1 ,4-trifazol -1-yl) p| eri |n 1-yl]-ethyl}-ma
product was prepared and? ogously to Exanpl e

Non15 00 g (14.0 nmmol) ethyl .

2-A 4- chl or o- 3- net hyl - benzyl ) - 2- ethoxycarbonyl succi nat

and 3.42 g (14.0 mol) o

phenyl - 2- pi peri di n-4-yl -2, 4-di hydro-1, 2,4-triazol - 3-

: one. Yield: 5.50 g (67 %of theory) Rf = 0.50 (silica

- ThegroddEMadeaiaNdd dhalogbukly @1 Bxample 16.5 from 193 mg (0.40

mifol) 2o o-gmf,gvgénggp RS R b (I St S

1%42r.§z&f1Lﬁ%9! AT ARE ! bgg%héib B éﬂd 1@&%@;}%&@&&%@;

roduct was epare ogous
[4, 5]tsplpgndmm$ yl-anetaje.di et hyl

'Yleéﬁ(él chI mg ({?%ha/flthgeniyl) 2-{2-0x0-2-[4-(5-0x0-3-ph -
_Esqhmdro a\/leﬁ*ivosmlré@)yl) pi peri di n- 1- yl] ethyl}-mal

‘ onate. Yield:2.80 P % of theory) ESI-Ms: (MH)- =
- Re#g81/ 483 98R)(silica gel, DCM/MeOH 9: 1) _

Example 21.2

(1'-{2-(4-chloro-3-methyl-benzyl)-4-oxo-4-[4-(5-0x0-3-phenyl-4,5-dihydro-
- 1,2,4-triazol-1 -yl}-piperidin-1-yi]-b utyryl}-4,4'—bip'iperidinyl-1 -yl}-acetic acid




21 c
[4-(1-{2-(4-chl oro-3-net hyhydenzyl ) - 4- oxo- 4-[ 4- ( 5- oxo-
3- phenyl - 4,

di hydro-1,2,4-triazol-1-yl)-piperidin-1-yl]-butyryl}-p
i peridin-4-yl)- piperazin-1-yl]-acetic acid The
product was obtai nell agql ogously to Exanple 16.4 from
96 ng (0.20 mol
2-(4-chl oro- 3- neth
| -4, 5-di hydr-
1 % t

4- ‘ NW %L%]/dmut anoi ¢ acid and
02 mml) et iyl (4-

eNdI <4-yl - pl(ﬁerazm 1- yI) acePate. Yield:3 ng (2
% £t heory) ESI - MS: (MtH) ' 692/ 694 (Cl) 228 Exanple
21/1 net hyl
-{2- (4-chl-oro- 3- net hyl - benzyl ) - 4- oxo- 4- [ 4- (5- ox0- 3- -
nyl - 4,
I hydro-1, 2,4-triazol-1-yl)-piperidin-1-yl]-butyryl}-4
, 4" - bi pi pe(dinyl-I -yl)-acetate The product was
obt ai ned anal ogously to Exanple 16.5 from 193 ng (0.40
fuct was obtained analogously to Example 16.6 from 187 mg (0.26

mifo ﬁg&gmg 23(41‘8:‘1:BYA-39%8M-E)éﬁ‘z';ﬁb’fﬁ’-bﬁalﬁrAFs-S%o%?ﬁrPe*h%ﬂy

benzyl ) - 4- oxo- 4- [ 4- (5- ox0- 3- pheny

4 admy@m-n lmmhaz’bi-ytl-yi) pln@ﬁdlndi 9] owtyriy aélpﬂp@namyﬂwnd

mg (0. 40 rmol)

' acFﬁ"'t@f ] bi pi peri di nyl - 1 yI acetate. Yield:14 mg (15 % of

I 705/ 707 (C) Rf =0. 32 il
Ve Do s b beany 10 () ot ee

ESI-]MS{Z ( MeH)or 693/683 (Gf) - benzyl ) - 4- oxo- 4- [ 4- ( 5- ox0- 3-

phenyl
RiT 2, 2- trpé] &'“fa)ﬂej ES(PWMP@thﬂ)yI] butyryl }-4, 4' - bi pi
peridinyl-l-yl)-acetic acid 229 H ~"U N, | .N The

product was obtained anal ogously to Exanpl e 16.6 from
Exappled2(0. 26 nmmol ) net hyl |
(1'-{2-(4-chl oro-3-nethyl -benzyl ) - 4- oxo- 4-[ 4- (5- oxo0- 3-
phenyl - o
2- (Qrtﬁomoh&-ghmrd&nétﬁyﬂbéﬁﬁid) By E Tﬁ?tﬁ?r piéefazln-m Lﬂl)-ﬁmbr(namw
- bi - ac

d
1 vif %{41%@5931)‘? g&alydl n}émwazeim@ﬂnwrWﬂ -yl]-butan-T,4-

dione

22a  1-(3-bromo-4-chloro-5-methyl-phenyl)-ethanone
25.0 g {148 mmol) 1-(4-chloro-3-methyl-phenyl)-ethanone were added
dropwise to 59.2 g (444 mmol) of aluminium trichloride. The temperature rose




Rf =0.21 (silica gel, DCM MeOH 9: 1) Exanple 22

2- (13- brono-4-chl or o-5- et P - benzyl ) - 1- [ 4- (4-met hyl - p

pera2|n 1-yl) - pi peridin-

-yl ]-4-[4-(2-0x0-1,4-dih o 2%&§U|nazolln 3-yl) - pi pe
to F@ @ nTh_:a gixtuisuvas stirred fafi C-qrai theprag-thisch

terbe R L ATBRro ﬁﬁf@@?h@zi%ﬁ%@s\@éﬁ%%@&) reaction

soldtiopwasestiredsor 2 rgat(SMG: anihencfddedusiics. UMe aqueous phase
trichloride. The erature rose 230 to 70C. The

wagieraeted wigh gtqﬂwl@éh roRNahensombined ergania exXiaaiSavereni s
wa ﬁér(H)\?\\arl @ééém‘%he react Idajgd?utﬂi‘ﬁtl’ %g%ggh'e?th\grgréeﬁ H’r?éﬁlo%er

Na@‘EOS @addinel solvent wdd elimirated e .vathRuriipationswashearded wais by
extracted with diethyl ether and the conbi ned organic
CO’HW%HP@"’\;%Q@WMQWE%E‘\HG@ ﬂo G?at ed NaHCCB sol uti on.
Yieline or gaq § PREsE oMecH) €d over Na2SO4 and the
sol vent was el i m nate vac. Purification was

- EMMEried @4 =b§’/46/EéB/Qﬁﬁ (Bhr@jat ography on silica gel

Ltol uen 40 (38% of theory) E-Ms (M’
SRy EEM ‘E%lge Kiveny °2" 008 (sil1ca gel
toluene) 22b 3-br ono- 4-chl or o- 5- net hyl - benzoi c aci d
m. (171 mmlz_) brom ne was added dropw se at 0C to
22% s%bmm@ﬁ ghloppognethykBamzaigadiy NaOH in 114 L wat er

8. Tﬁ-ggt(gﬁf M1 g\t?c?) b%m‘ﬁ %aLg gdéjécpd%%bsseé(gte@% tolg golu%i‘o"n of22.8 g

(571]) rodrobrNe®H4n qhﬂ&hbv@mﬁé&mbt ﬂi@et@)’rﬁ[)erﬁlﬁj’@ﬂmﬂﬁoﬂ ékceéa
di oxane was ad dropwi se at 10C and

E}Li‘fhﬂ o (52 oy RS b R0 -shieto ety hesubratBanone in
%4 YL \%E léhﬂgrt'i Wrdéﬁ‘rf'lﬁ@taﬁul 0 AnkBe S @""ré‘ fras Ay
O t al ne 0 . ase WwWas

separ a he aqueous
for 2di ali RTe d‘ hei rEthICBEIIII)deEBONamUtEﬂ Imthrwatelr andahe bvaraine

sucti.on,filtered a hed with ter Yi el,
forPABaad WascRrP (e G DRpdUEoys Bhass wes Aqded with ©
ser?‘@bﬁd: ﬂ-@CP%é‘Er lta?@%s%%ﬁtlon filtered and washtTd with wate(‘r

br ono- | oro-5-net hyl - phenyl)-rret han
Yieldrol ) CDI werld.Qgdéa % of themny)ut i on of 11.0 g (44 mol)

EISPromo- 4 chi gf - Argintyks henggy ¢ acid in 585 L THE

melting point: - 207-209°C

22¢  (3-bromo-4-chloro-5-methyl-phenyl)-methanol

8.1 g (50 mmol) CDI were added to a solution of 11.0 g (44 mmol) 3-bromo-4-
chloro-5-methyl-benzoic acid in 285 mL THF at RT. The reaction mixture was
for stirred for 1 h at 40°C. This solution was added to a solution of 5.38 g
(142 mmol) NaBH; in 47.5 mL water. The mixture was stirred for 3 h at RT,
then dituted with 300 mL water and acidified with semiconc. HCI. The
aqueous phase was exiracted with EtOAc and the organic phase was washed
successively with water and saturated NaHCO; solution. The organic phase
was dried over Na S04 and the solvent was eliminated i. vac.

Yield: _ 9.00 g (87% of theory)

ESI-MS: (M-HY =233/235/237 (Br, Cl)




for stirred for 1 h at 40C. This solution was added to

a solution of 5.38 g (14223mol) NaBH4 in 47.5 nL

water. The m xture was stirred for 3 h at RT, then

diluted with 300 nL water and acidified with seni conc.
RiHCI . The aquéosk (gittasyel WRE/EOAcattded with Et OAc and

- the organi ¢ phase was washed successively with water

and saturated NaHCO3 sol uti on. The organi c phase was

224 | &b Rnes- 51‘@8@@% -A-BRioRNBMABIh Yiﬁénz%riem nated i.
vac. Yield: 9.00 g (87% of theory ESI-MS: (MHy =

5.2 ¢i$5Mp®l) mfmsphgrt)s tiBronmitle-was addeds diopydseytsl 3 solution of
o 45 g radh B ort piores s bysoheymeanol 250

didth§l etrher at Rh@mh@ﬂwed for bwomh@erem@ﬁoraﬁ@adreim@waed t®
a sol uti on of (38 mol

Sa(lgaﬁﬁddT{@H@QBrﬁ%ﬂ@%ihﬁe%@?n%’ﬁﬂ wassepriatad of wastheg
il Y o e, 300 AGE e Bl ol s PR e

elimingted theodesiedaodaepaagbbthindd., washed wth water
After the desiccant and sol vent

.and dried over 2 .
Y'ﬁaa been el i ﬂp%ggg‘%’@@é theaty} ed product was obt ai ned.

Xhel d: 10.7 =
El%%%/ 298/ 300/ 3 2 (Z%Qélzgh%bgoﬁzévsg )(SI lica gel,

RiPE/ Et CAc 1: 1) 0B2e(silica get,-REEYDAC 1:1)
1- et hyl 2- ( 3- br onp- 4- chl or o- 5- net hyl - benzyl) 2- eth
oxyca rbon yl-s u cci nate The product was prepared

-22anahqgﬁlbsjtw 1%@ Q%Ltﬁo% 3118 §- @ﬁe%w%@nmﬁz

4-tent-b )é 1-"eth 2- et hoxycar bonyl”- succl hate and
10. ethgxyew ﬁﬁﬂk&)ucmmatﬂ ono-.5- br ononret hyl - 2- ch

The 38t Wsien it o]y & Exiniud obtigh Slag 4386 mo)
4-teRdut a1@ﬂ1yl ZEQh%x?o'Hrbdnwishtbmate and 10.7 g (36 mmol) 1-
2- (3- brono-4-chl oro-5-net hyl - benzyl ) - 2- et hoxycar bonyl -

brajpe-&r W@F@mﬂéywﬁblﬂf@ 3\7\@@'})’! -BBAZ@E-anal ogousl y to
éf&arrﬁl e 2c fr%]g%(géo)gofﬁ] Opw)l) 4-tert-butyl,
t

ESEMS- brom) 4 MH)@&%HEAHT-?HB&Z&I)) 2- et hoxycar bonyl -
succi nat e. @ % @ pro uct whi ch stl Il contai ned TFA
RiGas further r@&&taicag CM)

22f  1-ethyl 2-(3-bromo-4-chloro-5-methyl-benzyt)-2-ethoxycarbonyl-
succinate , |

- The product was prepared analogously to Example 2¢ from 18.0 g (37 mmol)

4-terf-butyl, 1-ethyl 2-(3-bromo-4-chloro-5-methyl-benzyl)-2-ethoxycarbonyl-

succinate. The crude product which still contained TFA was further reacted

without purification.

ESI-MS: (M-HY =.433/435/437 (Br, Cl)_

22g diethyl 2-(3-bromo-4-chloro-5-methyl-benzyl)-2-{2-oxo0-2-{4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-ethyl}-malonate

The product was prepared analogously to Example 2d from 18.2 g (42 mmol)

1-ethyl 2-(3-bromo-4-chloro-5-methyl-benzyt)-2-ethoxycarbonyl-succinate and




wi thout purification. ESI-Ms: (MH)- = 433/435/437
(Br, d) 22g diethyl 232

2- ( 3- brono- 4-chl oro- 5- et hyl - benzyl ) - 2-{2- oxo- 2-[ 4- ( 2-
oxo-1, 4-

9.60 by42 craeh thlpa’!dlm-ltlnyl& $dirydrpdiH-duinaeli-R-oeehy| } - mal

.qgnate Th 0 repar ed anal ogously to Exanpl e
o Yéa from ié%zgg&iq’}& 1- et hyl

E1f1$3- brom +4-_-gmjv/gqgfgz},~1r(@,t tmg benzyl) 2- et hoxycar bonyl -
~ _succinate and 232

R 3- pi peri alﬁﬁl(&mya@l @@MWe%ﬂmHs@ﬂ:ﬁeﬂz)ol i n-2-one .
Yield: 15.0 g (56% of theory) EI-Ms: (M' =
647/ 649/ 651 (Br, O) Rf 0.60 (silica gel, DCM MeOH NH3

229 1243 brod4-chloro-5-methyl-benzyl)-4-oxo-4-[4- (2-oxo -1,4-dihydro-
2- ( 3- br ono- 4-chl or o- 5- net hyl -'benzyl ) - 4- oxo- [4 - 0XO0:

- 1, dHuigaRQlin-3-yl)-piperidin-1-yl}-butanoic acid

TSI Bpdr e i Btinle 2XIRRT 8 S5 (45 M)

d;el!’:'yi@ -(3- mramdmidh)oro&ﬂ m‘eﬂWi b%néﬁ)—&ﬁ&_QWQ@(2ﬁoxo—1 4-
Ioro?lrreth é 4- (2-oxo0-1,4
. dihypfgrd oqtéfﬂa%ﬂjﬂr?a! 1ﬁln%r@ilfy|1)3db$tb¥hhf@ﬁlﬁ0qtey|] et hyl } - mal

at e. | figad % of theory) Rf 0. 20
_Yléztgll lica yeigéj écf@&gﬁgceti c acid 8:2: O. 1) 22i
Re2- (3-br o@rﬁoé(smtrh geb Biome!MyOHssoetizl oid 8{240.4 #- net hyl - pi -

. perazin-1-yl)- .
pi peridin-1-yl]-4-[4-(2-o0xo0-1, 4-di hydro-2H qui nazol i n-

. . -3_ . . . _
228, YL BaR Ak bl b A A e plasht g
mopiperidin-1-yl]-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-

2-(}5-5 o]y (of gdchl or o- 5- net hyl - benzyl ) - 4- oxo- 4-[ 4- ( 2- ox0
_ 1, ARV RD
The Breétitich Wé@'&ir@pﬁrelzﬂa)namg%ﬁfsl)ﬁﬂon Ekaitiple § M@mﬂ 69 aqdeand

1- nmethyl -4-piperid

R 28Dy Do BN RES- S0 i B ok (- (2 oty dinydiro-

2R ﬁéb%%ﬁ@ﬂ%?ﬂ”ﬁo Ry D 1

meWB,/ﬂ-ﬁL mpemmnadqumpér@gml y from 2-(3-brono-4-
0X0- 4- [ 4- (2- oxo- 1, 4-di hydro-

. chl oro-
Y'e%tk qui na7270?1 mg (54\/1 9ft¥'BPB’ér| di n-1-yl ]-butanoi c acid and
_falae 233 Ex | eRYi el d
El I?ll% cor WPOLW'M@WTﬁr @) am ne: anpl eryl e

Ri= 0.24 (silica gel, DCM/MeOH/NH3 9:1:0.1)

The following compounds were prepared analogousiy from 2-(3-bromo-4-
- chloro-5-methyl-benzyl)-4-oxo-4-{4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-butanoic acid and the corresponding amount of amine:




spectrunm(silica gel) 22.174711/13/150.63 N

~~NCH, [M ' (DCM MeOH NH3 8:830. 1) 22. 2N56692/ 94/ 960. 26
N VI N,[M'(DCM I\/EO—VNHS9101)
22.3*13713/15/170. 43 R M+H] ' (DCM MeOH NH3 8: 2: 0. 1)
Exanpl e 22.4

[4-(1-{2-(3-Dbrono-4-chl oro-5-net hy| yl)-4-o0xo0-4-[4

- (2-o0x0-1, 4-di hydr o-

2H qui nazol i n-3-yl) - pi peri d|(51 1-
-4-yl)-piperazin-1-yl]- acet| cid, 234 The product
16.4 from 109 ny

was obt ai ned anal ogousl .
(O. 20 mol) o
2- (3- brono- 4- cf o- B methyl - benzyl) - 4- oxo- 4-[ 4- ( 2- ox0

-1, 4-di hydr o-

2H-qU| nazol i n- 3- y|)|-pl ﬁ’erldln 1-yl]-butanoic acid and
51 ng (0.20 mmol ) €t hyl

(4- pi peridin-4-yl-piperazin-1-yl)-acetate. Yield:10 ng
(6% of theory) ESI-MS:(MH" = 755/757/759 (Br, d) Rf

yryl}-piperidin

' 21 (silica gel, DCM anpl e 2P, 5 met hyl
Exampl? )R -{2-(3-brono-4-chl or yg;r‘ré‘t)hyl Eﬁé‘ﬁﬁzyl ) -4*foxo-4-[ 4- (
21 0xo0-1, 4- -
di hydr o- 2H qui nazol i n- 3-yi ) - pi per?%"fcﬁ“ﬁ"yl ](SWﬁ?ﬁei)l }-1
41 4" ] bi pi peridi nyl - 1-yl acet at ¢ oduct,, was
22.1 optai ned anal ogously tc)7éxarrpl e LEQ%’% 20" ng (0. 40
ITTD|M/%
2t (3-brono-4-c [of 0- 5- et hyl - ben:z[)w) - 4- oxo-(Q-CMMFQ-"W%:‘*
-, 4-di hydr o- 8:2:0.1) '
222 *\N\/\ P . 56 692/94/96 |0.26
(2 e M (DCM/MeOH/NH;
| 9:1:0.1)
122.3 *\ _ 13 713/15/17 0.43
N
%N’%N/ [M+H]* (DCM/MeOH/NH;
8:2:0.1)
Example 22.4

[4-(1-{2-(3-bromo-4-chloro-5-methyl-benzyl)-4-0x0-4-[4-(2-0x0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yl]-butyryl}-piperidin-4-yl)-piperazin-1-yl]-acetic
acid '




2H qui nazol i n-3-yl)-piperidin-1-yl]-butanoic acid and

102 ng (0.40 mmol ) ethyl 234, 4']bipiperidinyl-I

-yl -acetate. 235 Yield:19 ng (18 % of theory)

ESI - M5: (MtH) + = 770/ 772/ 774 (Br, ) Rf =0.36 (silica

gel, DCM MeCH 9:1) Exanple 2P.6

(1'-{2-(3-brono-4-chl or o- 5-
© 2-0x0-1, 4-di hydr o- 2H

qui nazol i n-3-yl) - pi pesi di

ridinyl-1-yl)- acetlc

¢l - benzyl ) - 4- oxo0- 4- [ 4-(

kr butyryl }-[4,4"]bi pi pe

WM S obt ai ned
anal ogously to -o . Q/‘{}ga ~ymmol )
net hyl

(1 {2 A” chI or o- 5- et hyl - benzyl)-%- 0X0- 4- [ 4-

(2- oxo-

1, 4-di hydro '&H—&w nazolin-3-yl)-piperidin-1-yl]-butyry

|}-[4, 4" ]bipgtperidinyl-1-yl)- acetate. Yield:25 ng (12

% of theory) ESI- NS (MH—I)' = 756/ 758/ 760 (Br, d)

Rf =0. 23 (silica gel, DCM MeOH 9:1) Exanple 23
The-ffredostovds dbtalr‘re;dohrmldgdauqaw toa Bxbmpla 4 814) frompka< migr(0 20c

Pl A oS e mathyierer)- 4o - Grakat Aetiverar
2H—ﬁu|i|aa¥bl)rr-91y[)q5|b@r'|din31 =Yy buta%oﬁ:xébl@*ahu |51- rﬂp"(é ©02Aofsthyl

-am no- 3- br onD- 4- chl or o- 5- et hyl-' phenyl ) -'pr op
(%pmm@-%&@rm@:nmﬁ-yié;aﬂ:etat@r oduct was prepar ed
alogouslyt | e 4af om6.06 g (22.2 mol)
Y'%I-H(di pheny et L%%@f sordt hyl ester and 6.30 g (115

ESPmE) 1-brono Mﬁd)b&mmmmiag @rctn 2
| or o- 3- net hyl - benzene. Yi el %(77% of theory)

ReEsI-Ms: (MrH) 024 (gmoa@@ia/@@MIMeOH@ 0 (silica gel,
DCM MeCOH/ NH3 9:1:0.1) 23b et hyl
3- (3- brono- 4-chl or o- 5- et hyl - phenyl ) - 2- {[ 4- (2- oxo- 1, 4-
Exdmpyel225
2H qui nazol i n-3-yl) - pi peridi n-1-carbonyl ] - am no} - pr opi
onate The product was obtai ned anal ogously to Exanple

me%ﬁyqrgl t@%%@%rg%ﬁ)ﬁ %fﬂc')@rﬂl. 1?%}@%4?14 Oh%J;4 (§ pr o1|c5?_onat

dihgdro-2H-quinazolin-3-yl)-piperidin-1-yij- butyryl} (4, 4]b|p|per|d|nyl -1-yl)-

acetate
cl
O | Br
A AN
N N ~
PSRN Y

The product was obtained analogously to Example 16.5 from 220 mg (0.40
mmoi) 2-(3-bromo-4-chloro-5-methyl-benzyl)-4-oxo-4-[4-(2-0x0-1,4-dihydro-

_ 2H—quinazolin—3-yi)—piperidin-1-yl]-butanoic acid and 102 mg (0.40 mmol) ethy!

[4,4']bipiperidinyi-1-yl-acetate.




hydrochl oride and 3.77 (16.3 nmol)
3-pi peridin-4-yl-3,4-di hyd#36-1 H qui nazol i n-2-one.
Yield: 7.60 g (81 %of theory) Rf = 0.52 (silica gel,
DCM MeOH/ NH3 9:1:0.1) 23c

Yigd{ 3- br onp- 4- ¢8Inog 61&Ynef thedbrphenyl ) - 2- {[ 4- (2- oxo- 1, 4-

i.axdro- 2H
Eeadﬁﬁazol i n-3- W')"He)l pZFP’cﬂ7ﬁf774c(be‘8Hy| ] - am no} - pr opi oni
R:& aci d The prodacisiiivageh mdeMnmdeoanaiigogously to Exanpl e
14c from7.60 g (13.1 mol) ethyl
3-(3-brono- 4- chI or o- 5- net hyl - phenyl ) - 2-{[ 4- (2- ox0- 1, 4-

E £295 ol i n-3-yi)-pi peridin-1-carbonyl]-anm no}- pr opi

onate. Yield:6.70 g (93 %of t heory) ESI-I\/S (MH™"
49/551 Br d) Rf =0.05 (S|I|ca2q

(1 Bgé\daﬁg l@rq 5@71@5hyk§¢ngéh4 ox0-4-[4-(2-0x06-1,4-dihydro-2H-
_ el PEN R 1-c
qu@agég(ryé%)l%léeﬁ? ?_fg@béﬁ)rﬂg_ﬂ?‘itﬂblpgnamw ) Bty

| or o- 5- met hyl - benzyl) - 2-[4- (4- met hyl - pi perazi n-1-yl)-
. pi'peridin-1-yl]-2-oxo-ethyl}-am de The product was

prepared anal ogously to Exanpl e 2f from1.35 g (2.45

nmol )
3-(3-brono-4-chl oro- 5- net henyl) 2-{[4-(2-o0x0-1, 4-
di hydr o- 2H o] Br

qui nazol i n-3-yl) - ipario n

- hwam no})- pr opi oni
¢ acid and 449 Dl N H _

1- met hyl~4- n4y|cp|pera2|ne Yielgg 1.10 g

(63% ov@ggti ESI-MS: (MtH) ™ = 714/716/ 718 (Br, d)
§a gel, DCM MeOH/ NH3 9:1:0.1) The

fol I oW ng ¢ npounds wer e prepared anal ogously from

3-(3-brono- 4-

chl or o- 5- net hyI phenyl) 2- {[4 (2- oxo-1, 4-di hydro- 2H qu

i nazol i n- 3I¢£ peridin- 1-car bonéfl am noé propi oni c -
Tha prefughwae t@aeqd@@ &Q@Nﬁb{tﬁnﬁmp &fifipsn 204 mg (0.26

i e e e g

1,428 B2 GG B BB~ A piperidin-1-yl]-butyryl}-[4,4'bipiperidinyl-1-yi)-
acetate.

Yield: 25 mg (12 % of theory)

ESI-MS: (M+H)" = 756/758/760 (Br, Cl)
Ri= 0.23 (silica gel, DCM/MeQOH 9:1)
Example 23

4-~(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-carboxylic acid{1-(3-
bromo-4-chloro-5-methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-piperidin-1-yl]-
2-oxo-ethyl}-amide




N-~ /~~\" -CH, [MtH]' (DCM MeOH NH3 ~N-~ N 9:1:0.1) 238
Exanpl eRYield (% Mass Rf sPéctrun(silica gel)
23.353713/ 715/ 7170.37 N N- CH, [ MtH] * ( DCM MeOH NH3
9:1:0.1) 23.4N 39694/ 696/6980.49 ~ ) [ MrH *

(DCM MeOH/ NH3 9:1:0.1) Exanple|24
2-(4-chloro-3-trifluoronethyl -
4' ] bi pi peridinyl-1-yl)-4-[4-
(2-oxo- 1, 4-di hydro- 2H gui na yl)-piperidin-1-yl]
- but an- 1, 4- di one 24a_1- {fet hyl

2 [ 1- (4- chl or o- 3- t (T PINGOPRTEY Y pher T et h- (E) -yl i d

ene] - succinat 20 7 (,5,58d’rm)l) di met hyl succi nate

1)-1-(1' - net hyl - [ 4,

wer e adde Nreshly prepared sodi um net hoxi de
sol ution Léﬂ by di ssolving 3.64 g (158 nmol)
sodium im M i% 300 nL MeOH and the reaction

m xture was stifrred for 1 h at RT. Then 30 g (144
mol ) 4-chloro-3-trifluoronethyl-benzal dehyde were
added and the reaction solution was refluxed for 6 h.
23at emayl 2rapiop&d-Extbrhmen4-¢hlorede-methyieoheayi xuepinagtet aken
QE’(‘ acidified with 20%citric acid solution
and 88 exhaustively with EtOAc. The organic

Th@'ﬁé@d’t@ﬁas prepared analogously to Example 14a from 6.06 g (22.2
mmol) N-(diphenylmethylen)-glycinethylester and 6 30g (115 mmol) 1-bromo-
5-bromomethyl-2-chloro-3-methyl-benzene.,

Yield: 5.82 g (77% of theory)
ESI-MS: (M+H)" = 320/322/324
Re= 0.70 (silica gel, DCM/MeOH/NH;3 9:1:0.1)

23b  ethyl 3-(3-bromo-4-chloro-5-methyl-phenyl)-2-{[4-(2-oxo-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-carbonyl}-amino}-propionate _

The product was obtained analogously to Example 14b from 5.82 g (16.3

mmol) ethyl 2-amino-3-(3-bromo-4-chloro-5-methyl-phenyl)-propionate

hydrochloride and 3.77 (16.3 mmol) 3-piperidin-4-yl-3,4-dihydro-1H-

- quinazolin-2-one.

Yield: 7.60 g (81% of theory)

Rf= 0;52 (silica gel, DCM/MeOH/NH3 9:1:0.1)

23¢c  3-(3-bromo-4-chloro-5-methyl-phenyf)-2-{[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl}-piperidin-1-carbonyl]-amino}-propionic acid '

The product was obtained analogously to Example 14¢ from 7.60 g (13.1

mmol) ethyl 3-(3-bromo-4-chloro-5-methyl-phenyl}-2-{[4-(2-ox0-1,4-dihydro-

2H-quinazolin-3-yl)-piperidin-1-carbonyi]-amino}-propionate. |

Yield: 6.70 g (93 % of theory)

ESI-MS: (M-HY = 547/549/551 (Br, Cl)

R¢= ' 0.05 {silica gel, DCM/MeOH/NH3 9:1:0.1)




extracted five tines,
sol uti on,
acidified with citric acid sol ution,
extracted wth Et OAc and dried over

desi ccant and sol vent had been

L RCR RS

PE/ WWOE%M@%@%&=WWQWI-piperazin-1 yl)-

2-(4-chloro-3-trifl uoronet

each time with 200 nL of 3% NH3
t he conbi ned 2323Aqueous phases were
exhaustivel y
Na2SO4.
elimnated the desired

After the

yl - benzyl )-succi nate 200 ng

109piPefidingky8-2aepssathyb-amidsi uti on of 2.0 g (6.2 nmml)
The PRE3Y weis fripared analogqusly to_ Example 2t fom 135 g, 248

mrsoly 8i{(Bairerriord-2Blond-5-velBiyl-phenyl PE-{f4e (5 bk o1 4xilikiydree2ias

QUSRS Dranetin s

bar

d 3 H2
ﬁ%gPﬂ)él]@H]"\‘Fé}rﬁ

for 3 h. The, cat t
rORIRIGYElH ANgh @%g

mni\ol)/?Qﬁeth}_ﬁﬁ-ﬁ%#@-g{ﬁ.ﬁﬁ%ﬂg}ﬁ%gfurther react ed vvi:t gogts

2% of theory) Rf
Yigldi | i ca §4d0,9 @EEEp0hsbA)OH 75: 25: 5) 24c net hyl

| ESE.I\@;A?N Q167 71 4 HEFABREI  Penzy! ) - 4- ox0- 4- [ 4- (2- ox

purifica

Rr €i hydr o- @hH qyiea
A sol ution of 1.

1 on.

é@i, iDEMﬁWé@HﬂiIIFI%QH%.ﬁ) 1-yl]-butanoate
g (4.6 mol) 1-nethyl

2-(4-chloro-3-trifluoronethyl-benzyl)- succinate, 1.64

T g

chlarrdjlsmtnyl-pﬁeqyur@{[@(2
an

1"%[%5/
' reacti on m xture was

t hen conbi ned

[FArpiDa}-prapion;

W th

EPbalhgT er Bisp g s Ly T681 pSpdpda ™
deil\mg,ﬂ-diﬁ%drbqulijﬁfagfb@r}’-_mw)-@beﬁain—

0 mol)

h 1.2 g (5. , _
¢ arR\anbihecagiaspandingramowi of amige:

stirred for 2 h at RT,

evaporated down i. vac., the residue was conbi ned with

sat urat ed NaHCG3 sol uti on,
Et OAc and the

over MgSO4. After
el imnated the desired prodyct

further reacted wtho

(89% of theory) Rf

70: 15:15: 2) 24d :

conbi ned organic ex

t he desi ccant

ut purijfic

&

exhaustijvely extracted with
actis were dried
sol vent had been
i ned, which was
ield: 2.2 _
DCM MeOH/ cyc/ NH3

/@ g
=0 i PhCaNge

H O

2-(4-chl oro- 30 t hyl - benzyl) - 4- oxo- 4-[ 4- ( 2- oX

0- 1, 4-di hydr o-2H
qui nazol i n-3-ylY- piEper‘?di n-1-yl ] -butanoic acid

Example Yield (%) Mass Ry
| spectrum (silica gel)
231 . |44 699/701/703 | 0.40
%/N% M+H]* (DCM/MeQH/NH;
9:1:0.1)
232 55 714/716/718 10.24
N
\\//\\N’%N/% [M+H]" (DCM/MeOH/NH,
8:1:0.1)




16 nL 1 M NaCH sol uti on were added to a sol uti on of
2.2 g (4.1 mol ) net hyl 238
2-(4-chloro-3-trifluoronethyl-benzyl)-4-o0xo-4-[4-(2-0x
0-1. 4-di hydro-2H 240
E azol i n-3-yl) - pi peri di| g ] - by ate i ny20 nL
xampfl\l/alé and the reaction mglteuii}g’}i/vas I’i’l?lggr)red f)lrQf 5 h at

. It was diluted with|[170 nL wai tragh I
ce with 30 ni tert-butyl nethyl ef ec“ﬁﬁ )tq%ugc%&e)

|233 phase was combined with(d6 nL 1 M d
three tines with 70 nL E{CAc and 1??”(':10 |7[1:§{§§rganic
ph se&ﬁgtdh—/r/r\\edmover Na2SO4. Aft e, fie des O H/NH
and sol vent ‘fiad™been el i fri nat ed theﬁwre i due /\gs © ’
triturated with diisopropylether, sucti on f W'@r@d
9.4 and—dried T thearr—Yretd—i1 (51—9%0of—theory)—RF

= 025 (sil gel , DCM MEDH cyc/ N-®4ﬁ961®8150-29 24e
2-(4Neh4/o\r§1§3jtr| f1 uor ompt hyl - benz,/u 1-(1'-pethyl-[4
4' ] bi ptpeli drnyl

yl|) - 4-[ 4- (2- oxo- 1, 4- di hydr o- 2H qui pazol i n- 3- %)Dpll perl
diln-1-vl]-butan-1,4- dione_ Preparefl anal ogoubk

from790 nmg (1.5 mml) 2-(4-chloro-3-

E }': L f!l E%r onet hyl - benzyl ) - 4- oxo- 4- [ 4- (2- oxo- 1, 4- di hydr o-

2-(ffchigrogs3- (rtﬂupmaetﬁwl bemo)- W4

2

azolin-3-yl)- piperidin-1-yl]-butanoic acid and
370 mg (1.6 mol) 1-methyl- [4,4 ]bipiperidinyl
Yiel d: 530 ng (51 % of theora-u_I } = 687/689 (C
]bm)peadlmsl-125yl)- -[4-

PO PABI o 2Hquipazolin:3yDiRipersin oyl OB AR hy -

i perazin-1- yl) pi peridin- I-

yl']-4-[4-(2-oxo-1, 4-di hydro- 2H—qU|nazoI|n 3-yl)-piperi
din-1-yl]-butan-1, 4-dione i H241 280 ng (1.53 nmol)
1- met hyl - 4- pi peri din-4-yl-pip iGhe were added to a
sol ution of 800 ng (1.53 nmol
2-(4-chloro-3-trifl uoroget
[4-(2-0x0-1, 4-di hydro-2 -3-yl ). pi peri din- 1-
yl]-but anoi c acid, 5 ] . <206 ng
(1.53 mol .69 nLo(4.94 mol ) .
trlethylagi:ﬁfg\ 100 nL THE and the reaction mixture

was stirr O5hat

nzyl) - 4- oxo- 4-

24a 1-methyl 2-[1-(4-chloro- 3—tr|ﬂuoromethyl phenyl)-meth-(E)-ylidene]-

- 20

succinate

./ mL (158 mmol) dimethyl succinate were added to a freshly prepared

sodium methoxide solution (prepared by dissolving 3.64 g (158 mmol) sodium

im

RT.

MeOH}) in 300 mL MeOH and the reaction mixture was stirred for 1 h at
Then 30 g (144 mmol) 4-chloro-3-trifluoromethyl-benzaldehyde were

added and the reaction solution was refluxed for 6 h. It was evaporated down

1. vac., the residue was taken up in water, acidified with 20% citric acid

solution and extracted exhaustively with EtOAc. The organic phase was

extracted five times, each time with 200 mL of 3% NH; solution, the combined

[M+H]* (DCM/MeOH/NH;




RT. It was evaporated down i. vac., the residue was
taken up in DCM the organbc phase was washed tw ce
with saturated NaHCO3 sol ution and dried over MgSO4.
After the desiccant and sol vent had been elim nated

aqubeus pﬁasbsauemuamw fwiteckifpiy: it mﬁ@ﬂfe@mb)dsﬁ\ﬁé[ﬂ/ eftfacted
% O_&;ﬂ Yi el d: 400 ng (38% of theory
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3-trifluoronethyl -benzyl)-4-o0xo-4-[4-(2-0xo0-1, 4-di hydr
0- 2H qui nazol i n-3-yl ) - piperidin-1-yl]-butanoic acid
24bnd1mathy-(4-chiorordetriflupromethyibengeghisdicaipate Yi el d: 470

200 16% Blic WeiBigties 1o Holuipredind, 8 576 tmdl) 1 e 2-1-
(4- [:Hiofd-s{taﬂlﬁcﬂroﬁi@twlgrrngngmrﬁéthqequ@ﬁaéwé] -RRBRAGte Mm@ 4- [

4- - 0X0- 1, 4-

i ﬁaé élne fﬁ@tlpn)mlpﬂtti@ wasi ydrogenateditatrRT pngiSdesri i for 3-

il RBL i R BEBIAS sl S TERIAS o

Thécﬁfb@ﬁﬂo@ﬂ@t@as further reacted w;thout purification.
trlfluoroneth | - benz - 0X0- 4-[ 4- (2- oxo0- 1, 4- di hydr o-
qui nazol i nl-85 )Q§92¥pp &eeain- 1-yl ] - but anoi ¢ aci d and

w35 o el A e,

ESI-I\/S: (MtH) + = 733/ 735 () Retention tinme (HPLC):

24Q 1"y 3T e PO g - sBie Y- @58 [ 4-
(2-axpard A4 4ulheBofn-3-yi)-piperidin-1-yll-butanoate

- Asolutionof1.5g (4.6 mmol) 1-methyl 2-(4-chloro-3-trifluoromethyl-benzyl)-
~succinate, 1.64 g (5.1 mmol) TBTU, 0.69 g (5.0 mmol) HOBt and 1.32 mL (7.5
~-mmol) ethyldiisopropylamine in 100 mL of a THF/water mixture (9:1) was

stirred for 10 min at RT-and then combined with 1.2 g (5.0 mmol) of 3-
piperidin-4-yl-3,4-dihydro- 1 H-quinazolin-2-one. The reaction mixture was
stirred for 2 h at RT, evaporated down i. vac;, the residue was combined with
saturated NaHCOs3 solution, exhaustively extracted with EtOAc and the
combined organic extracts were dried over MgSQy,. After the desiccant and
solvent had been eliminated the desired product was obtained, which was

- further reacted without purification.

Yield: 2.2 g (89% of theory)
Rs= 0.6 (silica gel, DCM/MeQOH/cyc/NH3 70:15:15:2)

24d  2-(4-chloro-3-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-butanocic acid

16 mL 1 M NaOH solution were added to a solution of 2.2 g (4.1 mmol) methyl

2-(4-chloro-3-triflucromethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,4-dihydro-2H-




2H qui nazolin-3-yl)-piperidin-1-yl]-butyryl}-[4,4" ]bip
i peridinyl-1 -yl)-acetate 2243 Prepared anal ogously to
Exanple 16.5 from 209 ng (0.4 mol) 2-(4-chl oro- 3-
trifluoronethyl-benzyl)-4-oxo0-4-[4-(2-o0xo0-1, 4-di hydr o-
quibigzqlin-Ba ppiperidinyl -yi-bptgrmateim20 mil MeH anditive eezctioand

migiie, Ve aired Yoch b 2159 g 1 s Bl 40 Mestates
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Exanple 16.6 from 198 ng (0.26 mml) nmethyl (1'-

diigopropylethesrssicon filteredansheded/intheify| ) - 4- oxo- 4-[4- (2- 0

1, 4-di hydr
écf{%l nazol i ny3 311)%51&%:0‘(818@%) yi]-butyryl}-[4,4']bipipe
Re&i dinyl - 1-yl )eacse(smt:@ el, DCEMMe@BI/cES@:/I‘(IHa/YOf‘!SETB?QI y)
244 ESI-Ms: (MHH) ' = 732/ 734(Cl) Rf=0.22 (silica gel,
DCM MeCH 9: 1) Exanple 24. 6
b 4,
248 (%I(ag:b‘lagrél?gf‘rrﬂfspb@rﬁg%@ﬁﬁr%)1 Ff‘%ﬁ{éthy|1r4(41]bup{fﬁéﬁwﬁylh
(2 W )ed-[4+(2-cokioky, drdihyRirb-H-gainakolin-3-w)-pippiidier 1 -gil-butan-1,4-
1l-y butan-1,4-dione i H Prepared anal ogously to
a‘il}‘éﬂ € 24.1 from 800 my (1.53 nmol) 2-(4-chl oro-

Prebated Ehél%ﬂgﬁph&!'zné%ﬁ%ﬂrboiln 5471&16[)}22@06%:% .4 di hydr

ur naz - plper in-1-y utanoi c acid
triflaﬁwnzatbyfﬂger(zyl)%onm‘él-l}l (2-ovex-hyt-difydra-2 diquiinszolioi3ayl)-.

Plpﬁlgﬂnpﬁ'g% ’ﬂ"&tﬁl& %)%E@P%TMW?J ﬁtgslzgﬁ”ggugdds)

[44@yp|pér$cﬁn§qe prepared by the processes described

Yield: 530 mg (51% of theory)

El: (M)* = 687/689 (Cl)

R¢= _ 0.6 (silica gel, DCM/MeOH/cyc/NHs 70:15:15:2)
_Examp!e 241

' 2-(4-chIoro—3-triﬂuoromethyi-benZyl)-1 -[4-(4-rmethyl-piperazin-1-yl)-piperidin-1-

yl}-4-[4-(2-ox0-1 ,4-dihydro~2H—quinazd!in-B-yI)—piperidin-1 -yl]-butan-1,4-dione
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280 mg (1.53 mmol) 1-methyl-4-piperidin-4-yl-piperazine were added to a
solution of 800 mg (1.53 mmol} 2-(4-chloro-3-trifluoromethyl-benzyl)-4-oxo-4-
[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butanoic acid, 544 mg
(1.7 mmol) TBTU, 206 mg (1.53 mmol) HOBt and 0.62 mL (4.94 mmol)
triethylamine in 100 mL THF and the reaction mixture was stirred for 2.5 h at
RT. It was evaporated down i. vac., the residue was taken up in DCM, the
organic phase was washed twice with saturated NaHCO3 solution and dried
over MgSO;. After the desiccant and solvent had been eliminated the residue
was purified by chromatography (silica gel, MeOH).

Yield: - 400 mg (38% of theory)
Ei: (M)* = 688/690 (Cl)

Ri= 0.25 (silica gel, MeOH)
Example 24.2

1-[1,4]bipiperidinyl-1'-yl-2-(4-chloro-3-trifluoromethyl-benzyl)-4-[4-(2-oxo-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-dione
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Prepared analogously to Example 24.1 from 800 mg (1.53 mmol) 2-(4-chloro-
3—triﬂuoromethyl-behzyl)-4-oxo-4-[4-(2-0xo—1 4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-butanoic acid and 271 mg (1.61 mmol) [1,4]bipiperidinyl.

Yield: 470 mg (46% of theory) |

El: (M)* = 673/675 (Cl)

Rr=  0.28 (silica gel, MeOH)
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Example 24.3

[4-(1-{2-(4-chioro-3-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-0x0-1 ;4-dihyd ro-2H-
quinazolin-3-yl)-piperidin-1-yi}-butyryi}-piperidin-4-yl})-piperazin-1-yl]-acetic
acid
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‘Prepared analogously to.Example 16.4 from 105 mg (0.2 mmol) 2-(4-chloro-3-
trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-1 ,4-dihydro-2H—quinazoiin-3-yl)-
piperidin-1-yl]-butanoic acid and 51 mg (0.2 mmol) ethyi (4-_pKiperidin-4-y.l-
piperazin-1-yl}-acetate. '

Yield: ~ 13 mg (8% of theory)

ESI-MS: (M+H)" = 733/735 (Cl)

Retention time (HPLC): 6.3 min (method A)

Examp[e 24.4

methyl (1'-{2-(4-chloro-3-trifluoromethyl-benzyl}-4-oxo-4-[4-(2-oxo-1,4-dihydro-
-2H-quinazolin-3-yl)-piperidin-1-yl]-butyryl}-[4,4'Tbipiperidinyl-1-yl)-acetate
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Prepared analogously to Example 1 6.5 from 209 mg (0.4 mmol) 2-(4-chloro-3-
trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-
piperidin-1-yl]-butanoic acid and 102 mg (0.4 mmol) ethyl [4,4'bipiperidinyl-1-

yl-acetate. . _ '

Yield: 17 mg (17% of theory)

ESI-MS: ~ (M+H) =746/748 (CI)

Rs = 0.44 (silica gel, DCM/M'eOH 9:1)
Example 24.5

(1 '-{2-(4-chloro-S-triﬂuoror_nethyI-benzyl)-4-qxo-4-[4-(2-oxo-1 ,4-dihydro-2H-
quinazolin-3-yl}-piperidin-1-yl]-butyryl}-[4,4"bipiperidinyi-1-yl)-acetic acid
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Prepared analogously to Example 16.6 from 198 mg (0.26 mmol) methyl (1'-
| {2-(4-chIor0.-3-triﬂuoromethyl-benzy!)-4-oxo-4-[4-(2-oxo-1,4-dihydro—2H—
quinazolin-3-yl)-piperidin-1 -yf]-butyryl}—[4,4']bipiperidi nyl-1-yl}-acetate.

Yield: 19 mg (9% of theory)
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ESI-MS: (M+H)" = 732/734(Cl)

Rs= 0.22 (silica gel, DCM/MeOH 9:1)

Example 24.6

2-(4~chloro-3-trifluoromethyl-benzyl)-1-(1-methyl-[4,4"Tbipiperidinyl-1-yl)-4-[4-
(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-dione
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Prepared analogously to Example 24.1 from 800 mg (1.53 mmol) 2-(4-chioro-
3-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-y)-
piperidin-1-yl]-butanoic acid and 279 mg (1.53 mmol) 1-methyl-

[4,4"bipiperidinyl.
Yield: 320 mg (30% of theory)
El: (M)" = 687/689 (Cl)

Ri= 0.20 (silica gel, MeOH)

The following compounds may also be prepared by the processes described

-hereinbefore:
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The following compounds may be obtained using 4-amino-3-chloro-5-methyl-

benzoic acid as starting material:

Example |[Structure
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“The following compounds may be obtained using 2-chioro-6-trifluoromethyl-

phenol as starting material, if necessary blocking the pheno_l'ic hydroxy
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conmpounds may be obtai ned using
2-chloro-6-trifluoronethyl- phenol as starting
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Example 37.1

(S)-2-(4~arﬁino-3-chIoro-5-triﬂuoromethyl-benzyi)-1 -[4-(4-methyl-piperazin-1-
yl)-piperidin-1-yl]-4-[4-(5-0x0-4,5,7 ,8-tetrahydro-2-thia-4,6-diaza- azulen—6-yi)-

piperidin-1-yl]-butan-1 4—d|one

O
S ,O MN%N&M’C“E
. : N ©
£

Example 37.2 |

N (S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyt)-1-[4 -(4-methyl-piperazin-1-

yl)-piperidin-1-yi]-4-[4-(2-0x0-1,2,4,5-tetrahydro-thieno[3,2-d]-1,3-diazepin-3-
yi)-piperidin-1-yl]-butan-1,4-dione




NC\ NLO7. 34.2CFy ai ~N~NV-N'~ ~ O Nyl N H CF
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Exampie 37.3

'(S)-2-(4-amino-3-chIoro-5-triflUoromethyl-benzyl)-1 -[4-(4-methyl-piperazin-1-
yl}-piperidin-1 -yl]-4-[4-(2-oxo-'1 2,4,5-tetrahydro-thieno[2,3-d]-1,3-diazepin-3-
- yh-piperidin-1-yl}-butan-1,4-dione -

QM%\/\N,

Example 37.4

: (S)-2-(4-amino—3—chloro-5-trifluordmethyl-benzyi)-1 -[4-(4-methyl-piperazin-1-
yl)-piperidin-1-yl}-4-[4-(2-ox0-1,4-dihydro-2H-thieno[2,3-d]pyrimidin-3-yl)-
piperidin-1-yi]-butan-1,4-dione
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Example 37.5

(S)-2-(4-amino-3-chloro-5-trifluoromethyl-benzyl)-1-(4,4-diflucro-1,4'-
- bipiperidinyl-1'-yl)-4-[4-(2-ox0-1,2,4,5-tetrahydro-1 ,3-benzodiazepin-3-yl)-
piperidin-1-yf-butan-1,4-dione

CQ*QO%

N
o




Exanpl eStructure 35. 10F= Nesll "i N~ | N~
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The following Examples describe the preparation of pharmaceutical

formulations which contain as active substance any desired compound of

N~-O H 34.10CFy OH O 1111 ~™'' OONI NOH
HOCNI ~ NO
I NLo - H 262

general formula (1):

Example |

Capsules for powder inhalation containing 1 mg of active ingredient

Composition:
1 capsule for powder inhalation contains:

active ingredient _ 1.0mg

| tactose 20.0 mg
hard gelatine capsules 500 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 |l

Inhalable solution for Respimat® containing 1 mqg of active ingredient -

Composition:

1 puff contains:

active ingredient 1.0 mg
benzalkonium chloride : 0.002 mg
disodium edetate 0.0075 mg
purified water ad ' 15.0

Method of preparation:




/I~NN NN~ 1Ir~1, HO1\/ NO 3540, OHOq N°\N-N | N
AM1 HONNLo 35.50F, OH J19 ~ ~ q ~N' "NNNV~ HON
67.1H L- O35.60F, OHNV N10 NHHON\ NkO 35.7CFs
oH

The active ingredient and benzalkonium chioride are dissolved in water and

transferred into Respimat® cartridges.

Example liI

Inhalable solution for nebulisers containing 1 mg of active ingredient

Composition:
-1 vial contains:
active ingredient 01 g
‘sodium chloride . 0.18 g
~ benzalkonium chloride 0.002 g
purified water ad ' 20.0 ml

Method of preparation:
The active ingredient, sodium chloride and benzalkonium chloride are

dissolved in water.




(/"1 OGHOMNN~-NMN N~V I-~ N HOF 35.80H ~
G™IIHIAMIT O~ N ~N-N-N27H O N ~V I ~ N~O 263
Exanpl eStructure 35.90F, OHOIl NNH- OOHN I-~

N*O H 35.10CF, ~f o q ~/\ HN y /~/ N
Example IV

Propeilant gas-operated metering aerosol containing 1 mg of active ingredient

Composition:

1 puff contains: _ 7
~ active ingredient 1.0 mg
fecithin | 0.1%
propellant gas ad 50.0 ul

Method of preparation:
The micronised active ingredient is homogeneously suspended in the mixture

of lecithin and propellant gas. The suspension is transferred into a

pressurised container with a metering vaive.

. Example V

Nasal spray containing 1 mg of active ingredient

Composition:

active ingredient 1.0 mg
sodium chloride ' 0.9 mg
benzalkonium chloride 0.025 mg
disodium edetate : 0.05 mg
purified water ad 0.1 mi

-Method of preparation; |
The active ingredient and the excipients are dissolved in water and

transferred into a suitable container.
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Example VI

Injectable solution containing 5 mg of active substance per 5 ml

Composition:

active substance | - 5bmg
glucose | 250 mg
human serum albumin 10 mg
glycofurol 250 mg
water for injections ad 5 mi

" Preparation:

Glycofurol and glucose are dissolved in water for injections (Wfl); human
serum albumin is added; active ingredient is dissolved with heating; made up
{o specified volume with W1l; transferred into ampoules under nitrogen gas.

Examgie'\'/'ll

- Injectable solution containing 100 mg of active substance per 20 mi

Composition:

active substance _ 100 mg
monopotassium dihydrogen phosphate .

= KHoPO4 ' : . 12mg

disodium hydrogen phosphate

=NasHPO4-2H>0 ' : 2mg
sodium chioride . 180 mg
human serum albumin ' ~ 50mg
Polysorbate 80 20 mg

water for injections ad B 10 ml




36.4ICF, OH O~ g NNO OV N ~ N~O 264 Exanpl eStructure
36.5CF OH /~NJIO-NNV~-NH @™ |-~ NJ O 36.6CF OH 1O
ANLI~O N----\ ONI-\ NNLIOH 36.7cF= CHO GN' O N, O

N O 36.80H L
Preparation:

Polysorbate 80, sodium chioride, monopotassium dihydrogen phosphate and
disodium hydrogen phosphate are dissolved in water for injections (Wfl);
human serum albumin is added; active ingredient is dissolved with heating;
made up to specified volume with WAl; transferred into ampoules.

Example VIII

. Lyophilisate containing 10 mg of active substance

Composition:
Active substance - 10mg
Mannitol 300 mg

human serum albumin 20 mg

water for injections ad 2ml

Preparation;
Mannitol is dissolved in water for injections (Wfi); human serum albumin is

added; active ingredient is dissolved with heating; made up to specified
volume with WfI; transferred into vials; freeze-dried.

Solvent for lyophilisate:

Polysorbate 80 = Tween 80 ' 20 mg
mannitol 200 mg
water for injections ad 10 mi

Preparation: |
Polysorbate 80 and mannitol are dissolved in water for injections (Wil);

transferred into ampoules.
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Oa N/ NI Oxo ONH36.9G= CH~I O~cl / ry O
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(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4
Exapdble®X hyl - pi per azi n- 1-
yl)-piperidin-1-yl]-4-[4-(2-0x0-1, 4-di hydro-2Ht hi eno[
3,2-d]pyrimdin-3-yl)- piperidin-1-yl]-butan-1, 4-di one
TaBxEBbAtating 20 mq of active substance
(S)-2-(4-am no- 3-cnforo-5-tritruoronet hyl -benzyl)-1-[4
- (4- et hyl - pi perazin-1- -
|)-piperidin-1-yl]-4-[4-(5-0x0-4,5,7,8-tetrahydro-2-t
C%Péxqgjt_,'%-'di aza-azul en-6-yl) -
acl@Sibsthfice - Y! | - bubaring, 4- di one

lactose 120 mg
maize starch 40 mg
magnesium stearate 2 mg
Povidone K 25 18 mg

Preparation:

Active substance, lactose and maize starch are homogeneously mixed;

granulated with an aqueous solution of Povidone; mixed with magnesium

stearate; compressed in a tablet press; weight of tablet 200 mg.

Example X

Capsules containing 20 mg active substance

Composition:

active substance o 20 mg
maize starch 80 mg
highly dispersed silica 5mg
magnesium stearate 2.5mg

Preparation:
Active substance, maize starch and silica are homogeneously mixed; mixed

~ with magnesium stearate; the mixture is packed into size 3 hard gelatine

capsuies in a capsule filling machine.




Exanpl e 37.2 '
(S)-2-(4-am no-3-chl oro-5- tZT41quororrethyI benzyl)-1-[4

- (4- et hyl - pi perazin-1-
yl)-piperidin-1-yi]-4-[4-(2-0x0-1,2,4,5-tetrahydro-thi
Example X- d] - 1, 3- di azepi n- 3-
yi)-piperidin-1-yl]-butan-1, 4-di one 266 Exanple 37.3
(S)-2-(4-am no-3-chloro-5-trifluoronethyl-benzyl)-1-[4
Surpbsitetidy tomalrei@80 ind of active substance
yl')-piperidin-I-yIT-4-T4-(2-o0xo0-1,7Z, 4,
5-tetrahydro-thieno[ 2, 3-d]-1, 3-di azepi n- 3-
C%%§°Q“ rldin 1-yl]-butan-1, 4-di one Exanple 37.4

-am no- 3-chl oro-5-trifluoronethyl -benzyl)-1-[4

actiyd saobstpke pi per azi n- 1- 50 mg
4-di hydr o- 2Ht hi eno[

[)-piperidip-1-yl [4-(2-oxo0;1
h%ﬁ*?‘dﬁ@?i??ﬁpg‘ii%)ﬂ%@d pi peri di 1740y - but an- 1, 4- di one

267 H Exanple 37.5

(S)-2-(4-arri no- 3-chloro-5-trifl uoronethyl -benzyl)-1-(4

Prepamditibhuor o- 1, 4' -

HeR RO TV o s b8 dubsidngs I arabiu by

disteBsdh® thelmammﬁarﬁwgﬁ%heﬁcgﬁmtb%du*ﬂ 858% RRELBLIRNNE

pharmaceutical fornulations contain as actlive
chilgdsnawide. any desired conpound of general formula
(1): Exanple |I Capsules for powder inhal ation
containing 1 ng of active .ingredient Conposition: 1
ExaapselX@l for powder inhalation contains: active
ingredient 1.0 ng lactose 20.0 ng hard gel atine
capsules 50.0 ng 71.0 ng Met hod of preparation: The

In8GblLC S O ARl I ORRHOK b iR BB S i 2

Composition:

active substance ' ~ 10mg
mannitol : 50 mg
human serum albumin 10 mg
water for injections ad | _ 1 mi

Preparation:

~ Mannitol is dissolved in water for injections (Wfl); human serum albumin is
added; active ingredient is dissolved with heating; made up to specified
volume with Wfl; transferred into ampoules under nitrogen gas.




subst ances. The ground active ingredient is
honogeneously m xed with tims |actose. The mxture is
transferred into hard gel ati ne capsul es. Exanple |
I nhal abl e solution for Respimat(r) containing 1 ng of
active ingredient Conposition: 1 puff contains:
active ingredient 1.0 b& zal koni um chl ori de 0.002
my di sodi um edet at e dﬂgeﬂ% MSurified water ad 15.0
pl Met hod of preparation: 269 The active ingredient
and benzal koni um chl ori de are dissolved in water and
1.t r alGRBPraadagonigiskRé gpnes fomudartri dges. Exanple |11
I nhal abl e sol ution for nebulisers containing 1 ng of
active ingredient Conposition: 1 vial contains:
active ingredient 0.1 g sodiwmchloride 0.18 ¢
benzal koni um chl ori de 0.002 g\ purV¥fied water ad 20.0
m  Met hod of preparation: Thesacii ve ingredient,
sodi um chl ori de and benzal kd chloride are
~ dissolved in water. 270 Exanpke Wf opel | ant
.gas- oper at ed neteringpgero o] taining I ng of
active ingredient Cbgﬂosition: | 1 puff contains:

active ingredie . heci tMin;0.1 % propell ant
gas ad 50.0 pl N R | :
1 0
R .

(1)
wherein

A denotes an oxygen or sulphur atom, a phenyisulphonylimino or cyanimino

group,

X denotes an oxygen or sulphur atom, an imino group optionally substituted
by a Cis-alkyl group or a methylene group optionally substituted by a
C1s-alkyl group, '

U denotes a Cis-alkyl, Css-alkenyl or Czs-alkynyl 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,

V denotes a chlorine or bromine atom, an amino, methylamino or hydroxy

group,

W denotes a hydrogen, fluorine, chlorine, bromine or iodine atom, a difluoro-

or triflucromethy! group,

R' denotes a saturated, mono- or diunsaturated 5- to 7-membered aza, diaza,




Met hod of preparation: The mcroni sed active

i ngredi ent is honbgeneousl¥6suspended in the m xture
of lecithin and propellant gas. The suspension is
transferred into a pressurised container with a

trizst, oxkazgy thiakzacthidbiazepdreS\5-Naximo-thadiszacleteraycinggrbupy

of active ingredient Conposition: active ingredient
1.0 ng sodiumchloride 0.9 nmg benzal koni um chl ori de
0ird¥Richthe Gbs0eingrtiened RbrébyResBie liAKEH Vies ci@brorad
0.1 m Method of preparation:” The active ingredient
antirages a4k pi ents are dissolved in water and
transferred into a suitable container. 271 Exanple Vi
I njectable solution containing 5 ng of active

s gbstaimere petwdcatbofpnmdbiochonyl golupy exdfadest /NS @ittogen
gl ucose 250 ng human serum al bumn 10 ng gl ycof urol
thpnﬂig water for injections ad 5 nl Preparation:

d ycofurol and glucose are dissolved in water for
injections (WI); human serum al bum n is added; -
aptaynie suliptibded mt ohe oittes nitrogen sitdrhs bgani algyl grawke, up
to specified volune with WI; transferred into

anpoul es under nitrogen gas. Exanple VIl Injectable

fﬂ RiYHeOSuLERItaY Bt BAe BP Bt gﬁg%e&rb%ﬁté't%rglg%%hﬂ 8R§I%greap, 6’393 |

nposi tion: active st ance
nphepdt pissiyimeltiyhydpbliph bipreyyhdt eyridinyl, 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 abovementioned unsaturated
heterocycles may be fused to a phenyl, naphthyl, pyridine, diazine,
1,3-o0xazole, thienyl, furan, thiazole, pyrrole, N-methylpyrrole or quinoline

- ring, toa 1H—qu'inoli_n'-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 abovementioned unsaturated

~ heterocycles may each be fused to a phenyl ring,

while the phenyl, pyridihyi, diazinyl, furyl, thienyl, pyrrolyt, 1,3-
oxazolyl, 1,3-thiazolyl, isoxazolyl, pyrazolyl, 1-methylpyrazolyl,
imidazolyl or 1-methylimidazolyl groups contained in R' as well as
benzo-, thieno-, pyrido- and diazino-fused heterocycles in the carbon
skeleton may addifionally be moho-, di- or trisubstituted by fluorine,
chlorine, bromine or iodine atoms, by alkyl, alkoxy, nitro, alkylthio,
alkylsulphinyl, alkylsulphonyt, alkylsulphonylamino, phenyl,
diftuoromethyl, triftuoromethyl, alkoxycarbonyl, carboxy, hydroxy,
amino, alkylamino, dialkylamino, acetyl, acetylamino, propionylamino,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,




= KH2PO4 12 ng di sodi umhydr ogen phosphate

Na2HPO4. 2H20 2 ng sodium et oride 180 ng human serum
al bumn 50 ng Polysorbate 80 20 ng water for
injections ad 10 m 272 Preparation: Polysorbate 80,

sodi ynedrpholirg)carbumyh ¢t gesiolidngiiénrdongen phosphat e
and ?I sodj um hydr o enbghos phate are dissolved in
wat ef TRRendipcar qhydrmrﬁaz@pwﬂ)gmtwwwﬁnﬂeyl -1-

dd d
?radgg’ éghhggcé !F)gdﬂn\%gfybénrt%o\ﬁ;jmdﬁgbyrﬁ?cat ra s?@r r é [ n%l'
anpoeyaso, diteorphrethoxyl trifpopsmetheay drituorbaiethyithid,0 ng

AT e e

for s0bsRbieARIMAYbE identiRBERadifiblel: Mannitol is
di ssol ved in water for injections (WI); human serum

albumin is added; active ingredient is dissolved with
hdaég speC|f|ed volunme with WI;
r?g etlhler%%ﬁ?léj% %&) freeze dried. Solvent for
- l'yophi li sate: Pol ysorbate 80 = Tween 80 20 ny
mannitol 200 ng water for |nJ ections ad 10 ni

a prresyHpethy beroup r|a /G nr-Blkyegreopavhichranayi heosubgtituted in the o
_ DOgJH ﬁ%&‘%%l@e@%%e@g%p %?&H%@Fﬂyg \f'\\'yd)rcbxy, tarrr%qg,f erred
alkylamino, dialkylamino, carboxy, alkoxycarbonyl, aminocarbonyl,
aminocarbonylamino, acetylamino, 1-pyrrolidinyl, 1-piperidinyl,
- 4-(1 -piperidinyl)-1-piperidinyl, 4-morpholinyl, hexahydro-1H-1-azepinyl, [bis-
(2-hydroxyethyl)lamino, 4-alkyl-1-piperazinyl or 4-(a-hydroxy-Ca.7-alkyl)-1-
piperazinyl group, |

“a phenyl or pyridinyl group,

“while the abovementioned 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, C4.3-atkylamino, di-
(C1z-alkyl)-amino, acetylamino, aminocarbonyl, cyano,

- methylsulphonyloxy, difluoromethoxy, trifluoromethoxy, trifluoromethyithio,

' trifluoromethylsulphinyl, triflucromethylsulphonyl, amino-Cs.s-alkyl, -
-Cyz-alkylamino-C4s-alkyl or di-(C4.3-alkyl}-amino-C4.s-alkyl groups and the
substituents may be identical or different,

R® denotes the hydrogen atom or a Ci-s-alkyl group optionally substituted by a
phenyl or pyridinyl group,

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




Tabl ets containing 20 ng of active substance
Conposition: 20 ng active 23abstance | act osel20 ny
mai ze starch40 ng nagnesi um stearate2 ng Povi done K
2518 ng Preparation: Active substance, |actose and
maiphengt ar phidyt endiprezesniadSand thewittogeg btom taidithiheh
an agueo s sol uti on of Povi done; m xed with magnesi um
sBERPOURY, TONPESIEKHOT N a tabl et press: weight of
t abl et 200 ng. Exanpl e X Capsul es contai ning 20 ny
actlve substance Conposition: active substance 20 ng
R* ranidA¢® ogathen v8ih thg enblogkt yitthgareateatidendte @agrdupmf general
. magnesi um stearate 2.5 ng Preparation: Active
for tance, maize starch and silica are hompgeneously
m xed; m xed w th magnesium stearate; the mxture is
"packed into size 3 hard gelatine capsules in a
capsul e filling machine. 274 Exangfe XI Suppositories
contai ning 50 ng of active substapce Conposition:
active substance QERQ&)hard f at fAdeps solidus) g.s.
ad 1700 ny
38C; groun
di sper sedgi
about 35C it iqNpour

r epar .qHardfat is nmelted at about

actie/: subg |s X eneousl y

th I%R? hard af teg*cooling to
e

h‘t@Rstl Il ed noul ds(”)

wherein

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

denote the nitrogen atom,

~gandr, if Y'! denotes the carbon atom, represent the numbers 0, 1 or 2,
or

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

| R* denotes the hydrogen atom, an amino, alkylamino, cycloalkylamino,
dialkylamino, N-(cycloalkyl)-alkylamino, dicycloalkylamino, hydroxy, aikyl,
cycloalkyl, amino-Ca.7-alkyl, alkylamino-Cy.7-alkyl, dialkylamino-Ca.7-alkyl,
-aminoiminomethy[, alkylcarbonyl, alkylsulphonyl, alkylcarbonylamino,
alkylsulphonylamino, N-alkylcarbonyl-N-alkylamino, N-alkylsulphonyi-
N-alkylamino, aminocarbonylamino, alkylaminocarbonylamino,
dialkylaminocarbonylamino, cyclbalkylaminocarbonylamino,
dicycloalkylaminocarbonylamino, phenylaminocarbonylamino,
aminocarbonytalkyl, alkylaminocarbonylalkyl, dialkylaminocarbonylalkyl,
aminocarbonylaminoalkyl, alkoxycarbonyl, alkoxycarbonylalky! or
carboxyalkyl group, |




[N

R

- nitrogen

'Exan'pl e Xl Injectable solution containing 10 ng of

active substance per 1 m @#hposition: active
substance 10 ng mannitol 50 ng human serum al bum n
10 ng water for injections ad 1 nl Preparation:
Mannitol is dissolved in water for injections (WI);

huna um aI added; act ve ingredi ent i

o T 1% clpFirith SRBaE he i FReRD a5t I Feitory cemnpnelfl
W'élk‘yléﬂfdfnorhétﬁwscfrﬁfélﬁﬁahﬂﬁ&n@ﬂ‘gp gtoRp, under nitrogen

gas.” 275 Patent Clains 1. ant agoni sts of general
formul a wherein A denotes an oxygen or sul phur atom a |

o B P v R ARy, SRRy

s yhisidirtyld=eigony or gh&hyl6amblokyl gretgwhicH rr%y'@chyﬂeem@no- di-
group optionally substituted by a Cil-6-alkyl group, U
def dtisgbsiituted @ Wrbomk@emmﬁmﬂmorﬁ}e egl%mgl RiaRyine or

| QTIB&He‘M?&fL;Q glﬁﬁlhan{g;?g H%@WIJ&VHH&M%EW ut ed

betrrﬂ;mmsmetlwl Elolydoyxyy mnmno;:’acfétwamm amhinoBarbgngignot es a
chlorlne or bromine ato an ani nFthIamno or

hyRIPIBRGArogPYaRINaAATREE oaylﬁwe@a@m Ve8P FREOXY,

'C*ém&bd gﬂbﬁ@?ﬁ@? élkylogf%ggéér%hy@ |, B4R og1, ©F

triflu notes’a Saturat d nono-

_ orm-(ﬁlalhylatnmn@)aﬂaa‘mGyl toe(d'v’almmmﬂkylza di aza, 276

aza, oxaza, thiaza, thiadiaza or

sws(caalkx!aam)hv@r@maigylh&@amﬁl@@%@ﬂuqrﬁmﬂmw t he
B RS b RGNS R folr i sipfing) 67 >0
t hiifueroivethylsudsaongs gaslipas aile tite sulsktitli€rds may be identical or

different,

a saturated or mono- or polyunsaturated 4- to 10-membered azacycloalkyl
group, a 5- to 10-membered oxaza-, thiaza, diaza- dr triazacycloalkyl
group, a 6- to 10-membered azabicyclo- or diazabicycloalkyl group, a
1-alkyi-4-piperidinylcarbonyl or 4-alkyl-1-piperazinylcarbonyl, a 1-alkyl-
4-piperidinylamino, 1-alkyl-4-piperidinylaminocarbonyl or 1-alkyl-

- 4-piperidinylaminosulphonyl group,

while the abovementioned mono- and bicyclic heterocycles are

bound via a nitrogen or carbon atom,

a methylene group in the abovementioned mono- and bicyclic
heterocycles may be replaced by a carbonyl or sulphonyi group,

in the abovementioned mono- and bicyclic heterocycles any
methylene group not directly bound to a nitrogen, oxygen or sulphur
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atom may be substituted at one of the nitrogen atons
by an al kyl group, may be gibstituted at one or at two
carbon atons by an al kyl group, by a phenyl,
phenyl et hyl ;, napht hyl, bi phenylyl, pyridinyl,

di aziatgrh, méybglsubstitatehyy on@yr twd fllioride Stomezol vl ,

1, 3-thiazolyl, isoxazolyl, pyrazolyl,

1- et hyl pyrazol yl, imdazolyl or 1-methylim dazolyl
grou t

O ouhe BbleinEfn e PRI BT/ HlRebERIGS 88Ul e

t he ébaikﬂnéeptpe@de‘d/laanlsmyh-rmmél-aikwﬂemper;azlrwk:anb&yn)b@roup
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I\I-rretahwdayrrol e or qU| noline ring, toal
H-qui nolin-2-one ring optionally substituted at the
nitrogen atom by an al kyl group or to an im dazole or

* bonal eoeDRERER L ERo7k, aRoR R RISl oA Bony.

het epgﬂdn}rlearbm)yl Qﬁﬁﬁb)@ecér%‘éﬁﬁalk@n@d PaRBykydlkyng, Wwhile
t he pr pyridinyl, diazinyl, furyl, t hi enyl ,

pyrr8 kWYCE!EDQUY'EMh @!lgqucqrbgnylhaﬁmoﬁrbonyé,oauéxﬂammo-

gy:rgté ﬁllyb\b:n% é‘“ﬁﬁtw&%u gllo}é!) ai ﬁ}ecg@aﬁ &I%{lfylaim\llj\& " as

benzesubstitiiedrin-a cpyloaldplcarbosyl] laaacytﬂbélklﬁeﬁbonyl

'heteroc cl es ,( the carbon skel et on addi ti onal lﬁ/
al QF y

be niREECY afthom%%atza%%o@b?ylw@@nw@oup optiona

chl OélkS)Ie?Lf(Hé"t: ;g(?n ggﬁ krﬁj’l ne atons, by al kyl, alkoxy,

nitro sulphinyl, alkylsulphonyl,
alkylsulphonylanino phenyl , difluoronethyl

i no. WS Ine iy B oo SRRt o YE 2 oo
pr opi onydraplise3 toamrﬂmé%@vé an@kﬁ@/hé&@r i% |tb0rwéletu

di al kyl am nocar bonyl, “277 (4-norphol i nyl onyl ,
- pyrrol ﬁ?aﬁfhwm@@%éﬁgﬂo ringimpmbers andy| ) car bonyl

( hexahydr o- 1- azepi nyl ) car bonyl , (4-nethyl -

pi perazi nyl') car bonyl, nethylenedloxy,

am nocahbophiémiiand, py@nbkﬁmgwups c@h@?h@ed M &b%d%ﬁié?ﬁéﬁed‘

trifluoromethoxy, trifluoromethylt

trifl udeHB® ﬁgayslnltam b mome- it or Giskbskitbieg ks lyoriney |
: tical
3 PYoe SHOE hMnHBB RHS ARUGE R ! ©

di fferent
pheny| meetiylsudpremytoxy, djﬂ@ﬁroTﬁahylytnﬂgbcmrpeWyl tiydroxy, be

substi taurﬁl%% Iagetuémmo ammocarbonyl aminocarbonylamino,
aminocarbonylaminomethyl, cyano, carboxy, alkoxycarbonyl,
carboxyalkyi, alkoxycarbonylalkyl, alkanoyt, o~
(dialkylamino)alkanoyl, @-(carboxy)alkanoyl, diflucromethoxy,
trifluoromethoxy, trifluoromethylthio, trifluoromethylsulphinyl or
trifluoromethylsulphonyl groups, while the substituents may be

identical or different,

R® denotes a hydrogen atom,
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posi tion by a cycl ohexyl, phenyl, pyridinyl, diazinyl,
hydr oxy, am no, al kyl am negi di al kyl am no, car boxy,

al koxycar bonyl, am nocarbonyl, am nocarbonyl am no,
acetyl am no, 1-pyrrolidinyl, 1-piperidinyl,

4-4 T4 pigied gdduyy) Whlle am pabiazhichpﬂ Alidd grouph ehaynyéd substituted
hexhdrolH—I -az &bis-_ ) . )

( 20 AR PRGN by eHbS pxn Pk’yfjlaf'HYbi%@f‘ﬁzﬁlﬁyianB'ﬂo

4- X kyl a

o %%'8?'5*3?*"%% PHal R Ll SR RAN A p BB o
heft—momplelriytoglnexatwdmwdf—ﬁmazapmgrgmpp, may
additionally be nono- di- or trisubstituted in the
car bon skel eton by fluorine, chlorine, bronm ne or

o@%onﬁ)’th@‘%gﬁﬁb or éhﬁr?d%rb%%fgwﬂ:i pf%syﬂf Y

trlfluorometh roxy, am no am no

( CEROBKE |n)trczgenraiorraeenaﬁ1 effietogleatmms)car bonyl cyano
met hyl sul phonyl oxy, difl uoronet hoxy, trlfluoronethoxy,
trifluoronmethylthio, trifluoronethylsulphinyl,

t rarf if Yo ideEB tidy Héﬁbﬂé@ﬁiﬁbgeﬁ@td‘rﬁ alSe theflabritey htom or
C13 al kyl am no- d 3-al kyl “or

- (C13-al kyl ) -am no-C13-al kyl groups and the

i cal diff t. R3 t
YRR e LR o, e 72
suthﬁbémﬂefycmahphaﬂimmyln WhicRnethritvo reedyiene/dtolips his
%3 al kyl p may be linked to an al kyl "grou

ssfsﬁlacr%ﬁ roiNb7er -Rl(@kingroup apgrang,r twardditiensint
'fé'?;‘%ﬁ%}a'@ﬂg e sl B TRoR e bRl aholfig, The "oV

encl osed ni trogen atom denote a group of general
f or mul C R7 wherein Y
denoi’v@ﬂe %&S&Egé%bﬁto‘%?gﬁp@q %P'tF@qnsatS”'b‘é(ltP'ndhef ree

el eCébQ@nehﬁoP&N Bl ¢ "Poehe

and r, 1f VYl en% ﬁ e Cgl‘B oﬁblgtegﬁ]bpragpres@hgrq R%’j
nunbers 0, 1 or 2, or ' _

R® and R’, which may be identical or different, in each case denote a
hydrogen atom, a Cys-alkyl or dialkylamino group or also, if Y' does not

denote a nitrogen atom, the fluorine atom and

R® and R®, which may be identical or different, each denote a hydrogen
atom or a Cq.3-alkyl, carboxy or Cy.z-alkoxycarbony! group,

while, unless otherwise stated,' all the abovementioned alkyl and alkoxy
groups as well as the alkyl groups present within the other groups specified
comprise 1 to 7 carbon atoms and may be straight-chain or branched, while k
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 abovementioned cycloalkyl groups as well as the cycloalkyl groups
present within the other groups specified, unless otherwise stated, may
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g and r, if Y1 denotes the nitrogen atom represent
the nunbers 1 or 2, R4 denmpes the hydrogen atom an
am no, al kyl am no, cycl oal kyl am no, di al kyl am no,

N- (cycl oal kyl ) -al kyl am no, dicycl oal kyl am no, hydroxy,

contptige, 3 toc1E ba@dnyétorrﬁnwme edc midthylene group may be
Sugﬁillﬁll am no- C2. 7-al kyl, dial kyl am no-C2. 7-al kyl

by HRde I%f’”onﬁﬁ@q”@ﬁf bonyl, al kyl sul phonyl
al kyl car bonyl am no, al kyl sul phonyl am no,
N- al kyl car bonyl - N-al kyl am no, N-al kyl sul phonyl -
alINhaIalbmfetmenbonatriamu&tmmnwrh@tmmomatlc groups may additionally

be?rlg;g E;{Q ﬁﬁuﬁgﬁ}ﬁ%ﬁ% i ahrc%lngrgr RS ath bm, by Syano

- orfﬂﬂgg %ﬁ‘bﬁ 4 amy W%Mlﬁ)’ér@h@ be identical or q(ffc?rent

nyl'@am nocar bonyl am no, am’nocar bonyl al
aI kyl am nocar bonyl al kyl , di al kyl am nocar bonyl al kyl ,

SR S AR oSS GRRIES s gt o

. the/salePBRrésfasdeaiPhs thdBydratdsQfeRe 8hRgN  the carboxy,

am nonet hyl,  al kyl ami nomet hyl or di al kyl am nonet hyl
group, a phenyl phenyl - Cl _3-al kyl, pyridinyl,

di a I
2. S%Hﬁkpgé%@%ﬁ@%géﬁ iﬁgﬁﬂ %Qééyugg%nﬁ%hvﬁﬁﬁﬁgéﬂﬂy
or trlsubstltuted in the carbon skel eton by fluorine,
chl orine, Eronl or _iodine atons, by alkyl, alkoxy,
Ry Fogre defipediap &ty and ri | uor onet hyl |
hydr oxy, am no, acetylam no, am nocarbonyl,
an1nocarbony|an1no an1nocarbony|an1nonethy| cyano,

'_ R amnbtesya mamiok ok irmshtungted 5 do Fempaibeyéd aza, dlaza triaza or
i al k lchar bi) ﬁ{al kyl , al kanoyl,
thigzp 83 CEPAPNIS BRI al kanoyl, o- (di al kyl ani no) al kyI ,

0- (dlalkylan1no)hydroxyalkyl, o- (car boxy) al kanoyl ,
di fl uoronet hoxy, trifl uoronet hoxy,
t in whigb tberabhyémeniionad héterasyolestang liskieg Niary tarbon or

t hyl sul phonyl groups, while the
sh%@pgﬁﬁgﬁﬁs may be identical or different, a
saturated or nono- or polyunsaturated 4- to 1
0- menpered azacycl oal kyl group, a 5- to 10-nenbered
oRetain oneprwe Carbanry-drevps adiazartlolaaitiegen ageup, a
6- to 10-nmenbered azabi cycl o- or di azabi cycl oal kyl
group, a 1 -al kyl-4-piperidinylcarbonyl or

4maMb,d substityted atarmﬂitﬂféton‘yby aaphbngl loytidinyl, diazinyl,
q{)irl di nyl am no, 1-alk peri di nyI am nocar bonlyl
- of.hl Y; mwrolymi srip&eotyl. ﬁW’@#P%él)ﬂ%ﬂ;ﬂf Tgmetip/lpyrazoly

group and

an olefinic double bond of one of the abovementioned unsaturated
heterocycles may be fused to a phenyl, naphthyl, pyridine, diazine,
thienyl or quinoline ring or to a 1H-quinolin-2-one ring optionally
substituted at the nitrogen atom by a methyl group,

while the phenyl, pyridinyl, diazinyl, thienyl, pyrroiyl, 1,3-thiazolyl,
isoxazolyl, pyrazolyt or 1-methylpyrazolyl groups contained in R' as
well as the benzo-, pyrido- and diazino-fused heterocycles in the




whi |l e the abovenenti oned nono- and bicyclic

het erocycl es are bound viZ3a nitrogen or carbon atom
a met hyl ene group in the abovenenti oned nono- and
bicyclic heterocycles may be replaced by a carbonyl
or soéarsoorskeldonmmy additidrallgtheraceo, idererdrisubstitutad by

bi | h gl _ hyl .
ai ¢ SBup e GHRinEs BLorinE b ediie Bl pYRd e Bt nige
at Ontimﬁbrd?ﬁethybﬁﬂub%rﬁéﬂﬁ/ynrgﬁﬁ)@r afrliffo, FHIkPAIGS, Bl

t he abovenenti oned nono- bi Cyclic heterocycles as
wel | agina, I@@etylammomcetzyl mypmudjﬂwgmmlmmr- and

e ritiyorespElBRY B, BRUEIR b5 ElEs i bE ietipar ™’
and/ giffer@ntosubstituted by a benzyl, al kanoyl,

dialkylanino, phenyl car bonyl , pyridinylcarbonyl,
car boxy, carboxyal kanoyl, carboxyal kyl,

I
R UEBIBNGIC PR SR B REAEAIY e
abow?enaﬂn@dlcbgrbgbs QUrmess otdmer\ivsalbiﬁteﬁ Ltttiki)'rﬂalhlyl 7 carbon
clo caf bon azacycl oal ky| car bony
15900 b RACHRH Shpnbtn DR, Mol poul Iataviens o e
t I
be%“2*”“3“%%@??@%“'3??'@%5@%?%?‘%53"'*&’“%@&*%‘3“8 (A p8h | ¢
subsstidtted by tcs2: flGorine atdmms, mpdnenber s and t he
heteroalicyclic noieties each conprise 4 to 10 ring
menbers and the phenyl and pyridinyl groups contained
thé BbbiEmahftRiPabh i hndRGERBroM4ti¢ @rddﬂs%@? af@iienally be -

di- or trisubstituted by fluorine, “chlorine, bromne

- mopp- dio@r frisubstivied by fluonine, chigriaear, bromine atoms or by cyano

I Q X Lf |l uoromet hyl . trifl onet hyl ,
or PRy SO R XupE R 135V B cemiical o iR
am nocar bonyl am no, am nocar bonyl am nonet hyl, cyano,
car boxy, al koxycar bonyl car boxyal kyl ,
thegak@gwgf@gﬁgefgpmgqs eaqaumgqs mjxtures thereof and the salts
the&gralkylan1no)alkanoyl a- (car boxy) al kanoyl ,
| uor onet hoxy, tr.ifl uoronethoxy,
trlfluoronethylthlo trlfluoronethylsulphlnyl or
| Iuoro

PTPRERTS O gsnash ol LRHCokINs Flai s wherein

A, U, V, W, X, R?and R® are defined as in claim 1 and

R' denotes a monounsaturated 5- to 7-membered diaza or triaza heterocyclic

group,
while the abovementioned heterocycles are linked via a nitrogen atom,
contain a carbonyl group adjacent to a nitrogen atom and
may additionally be substituted at a carbon atom by a phenyl group,

and while an olefinic double bond of one of the abovementioned




R5 denotes a hydrogen atom 281 a Cl.4-al kyl group ,
whi |l e an unbranched al kyl gg4oup nay be substituted in
the co position by a phenyl, pyridinyl, diazinyl,

am no, al kyl am no, dial kyl am no, 1-pynolidinyl,
1-pispluratdiddterotyoles mydy Be fuseertaz phenyl, hiemyl phglinalihe
or. hexahydro-1 H 1-azepinyl group, an al koxycarbonyl,
tf{g‘gcyano or am nocarbonyl group or also, if Y
denotes a nitrogen atom a pair of free electrons, or,
if Y does not denote a nitrogen atom also the

f | uomile the opheryll grRUpSPNRENed reRhas wallfasybenizenfused

oyl SBTBRudeE T G Aitpiobndy aRBRAB by mang- di-or
gr oumssubRNtute® bl FIRbARE,LHYNRY) brdvhineddr iod¥haldidrhy - b;gméw,

and one or two additional nethylene groups may

repl SReBoxy nie, %ﬂmrogleﬂuﬂ;stnﬂu\wrpn@ﬂaylhwr@gbranaaﬂ@m

boun [ o t a

or ougKifarfiod! HEAGRIRLORN Hif B R B IR ey

R7, whitrtﬂmormyxeﬁmxy@amps; alhilethélstibstiteatts ray badentiasieor
tom a Cl.3-al kyl or dialkylam no

d t

9?28 aerétp EH{ orge? erafawnﬁebstltw&%%mnﬁﬁvb%ig@ﬁddwoan
th

|d:nﬂjgrgrlqé rEP]kg’r%‘%lérent eacﬂrl en %tye}h ré’gg“r?xy%r%‘#ﬁ'

or a Cl.3-al kyl, car boxy or Cl 3-al koxycar bonyl group,
e ot al ] t ovenenti on
Wfﬁf'ﬁkwlea BT Rise, Mol e %@merggonle Iy g g el as
th@féﬂgﬁr@hdﬂstﬁﬂeﬁeﬁm:tmﬁﬂ% o@fe?'@?&n ﬁn t& P HRfbSHE 1

carbon atons and may estral I n or
atenasodeagy b streighéebainmstthignehes @Td)lh}@ ahgyveprentioned

araiE b hefer oottt Carbuns RV AR pEfofE d: ol '
trisulblstfutsy BpAUGINRE TSI G bR Sonds GUBS cPindSt hydibxy

t he cycl oal kyl groups present with e ot her groups
Qr@ﬂ@c@ﬁdmsml'%t\%ﬂﬁ&m 'géntﬁaépédlffeﬁ%m 282 conprise 3
to 10 carbon atons, while each nethyl ene group nay be

substituted by up to 2 fluorine atons, all the
theataotemens; diaseleamens tanantitithe [ nsixiops O tiaréof aidohpsaltey
add#'oti onally be nono- di- or trisubstituted by
Bori ne, chlorine or bronmine atons, by cyano or
hydr oxy groups and the substituents may be identi cal
or different,
4. Compounds of general formula (I) according to claim 1, wherein

~ AUV, W, X, R*and R® are defined as in claim 1 and

R' denotes a 4-(2-ox0-1 ,2,4,5-tetréhydro-1 .3-benzodiazepin-3-yl)-piperidin-1-
yl, 4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yi)-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-oxo-1,2-dihydro-4H-thieno[3,4-d]pyrimidin-
3-yl)-piperidin-1-yi, 4-(2-oxo-1 ,4-dihydro-2H—thieno[3,2-d]pyrifnidin-3-yl)-
piperidin-1-yi, 4-(5-ox0-4,5,7,8-tetrahydro-2-thia-4,6-diaza-azulen-6-yi)-

_ piperidin-1-yl, 4-(2-oxo-1,2,4,5-tetrahydro-thienof3,2-d]-1,3-diazepin-3-yl)-
piperidin-1-yl, 4-(2-0x0-1,2,4,5-tetrahydro-thieno[2,3-d}-1,3-diazepin-3-yi)-




~the tautoners, diastereoners, enantioners, hydrates,
m xtures thereof and the 8@l ts thereof as well as the
hydrates of the salts. 2. Conmpounds of general formula
(1) according to claim1l1, wherein A U V, W X R2

pipenidiR3 -drar 446F-oxeed , 4adihydrosR Aithichofh8-dRiyriheid nt- 21 )apiperidin-

0- or diunsaturated 5- to 7-nenbered aza, diaza,

19?9'92'8 or thiaza heterocyclic group, in which the
abovenenti oned heterocycles are |linked via a carbon or
nitrogen atom contain one or two carbonyl groups
ad/j/fa'kedhe abevementiongd mamoe endrbigychie hetavecydes indhatcaebon

car bpn aton1b enyl ri.di.nyl ,,di azi I

¢ RRRloR e Sy B paRddiyfitea bf ey aroup,
pyrazolyl or 1- nethylpyrazolyl group and an olefinic
doubl e bond of one of the abovenenti oned unsat ur at ed

while: tbe abpypmentigned arggticiand hateserrematicrgipupsipy fluorine,

crfRfirie riprih € Sichfs. ] cyeBiRer siEr Y FEub b ftne B

'mma—rd?geintnatlbmtbwd%mfmb)dubgt’ oents mb?/ Ibe idasticahenyifferent,

pyridinyl, diazinyl, thienyl, pyrroly 1, 3-thiazolyl,
isoxazolyl pyrazolyl or 1 nethylpyrazolyl gr oups

th& %Ut&‘n%?#j dléb Bl ofiters V& nt@%&?ﬁn&%gthere f éﬁj@&hﬁa{%i

di azi no- USG het erocyc es 1 n car on S

'them;bfaddltl onal |y be nono-, di- or trisubstituted by
. .. fluorine, chlorine, bromne or iodine atons, by alkyl,

al koxy, nitro, difluoronethyl, trifluoronethyl

- 5. hy dCpRipoHEs & ge%'e}%'fé‘r%dl@ (1) %IC?{) NP1, wherein
: uor onret

acetylan1no acety cyano, oxy’ or
trlfluoronethoxy groups, while the substituents may be
ent. while the abovenenti oned

| A, Z&PS{)W &ﬂﬂﬁgw g'“{{% r@d@q 'ngqj%'ﬂb E‘Gnt ained in the

abovenenti oned groups, unless otherw se stated,
,contain 1 to 7 -carbon atons and may be branched or
R desolescihedydipgercalont or net hyl ene group may be
substituted by up to 2 fluorine atons and each nethyl
group may be substituted by up to 3 fluorine atons,

a phieghyimethglognoapritty @Pﬁdlk?r @mblmgn ﬂ'nd}%@élﬂ?é’ti@ﬂéﬂls@ the o

groups may additionally b nmono- di -
posltlp@ @b’ﬁ plﬁ@mé,omwgdlwl Mr% aann@ralhxéamnq; digtkylemin® s

 ca®oxYak¥@@rbonyl, aminocarbonyl, aminocarbonytamino, acetylamino,

1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, [bis-(2-hydroxyethyl)]amino group -

while the abovementioned 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.z-alkylamino, di-
(C13-alkyl)}-amino, acetylamino, aminocarbonyl, cyano, difluoromethoxy,
triﬂuorometh'oxy, amino-Ciz-alkyl, Cys-alkylamino-C4.3-alkyl or
di-(C4.3-atkyl}-amino-Cs.s-alkyl groups and the substituents may be
identical or different, | |




or hydroxy groups and the substituents may be
identical or different, thesd autoners, diastereoners,
enantioners, mxtures thereof and the salts thereof.
Compounds of general formula (I) according to claim1,
Rivdeneties the hitiroden \Atons,or B2C asdlkifBgraue, def i ned as in
claim1l and Rl denotes a nonounsaturated 5- to
7-menbered diaza or triaza heterocyclic group, while
t ; ' | i [ i R2
i R O P o el BEATKE 1 5ER ahPTEy phednt i RS
ni arraglen)d oo pyrdyl rimgypresiehittin Gfardtheenitsagest atom kdwhicha
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unsat urated heterocycles my be fused to a phenyl,
Jhi egﬁ}sl or quinoline ring, while the phenyl groqu
nd & negether with 42e aeclpsed nivioges-atomadendte aarody or general
fo.hﬂultahe carbon skel eton nay additionally be nono-, di-
or "trisubstituted by fluorine, chlorine, brom ne or
i odi ne atons, by nethyl, nethoxy, nitro, _
di fl uoronmethyl, trifluoronethyl, hydroxy, am no,
al kyl am no, di al kyl am no, acetyl aR’no, acetyl, cyano,
di fl uoronethoxy or trifluoronethoxy groups, while the
substituents may bQCRgIEQgicaI or different, but are
preferably subst/i t Oted, or__rrgﬂgs\pbstitut ed by a
fluorine, | ori or bERAe a m®L by a nethyl or.
nmet hoxy "grou i | CRIRY) ess et herwi seéptated, all the
abovenenti oned Nl’fyl groupLRRwell as the @ékyl :
groups present within the other groups conpri'ée | to 7
carbon atonms and nay be straight-chain or branched
- and the abovenentioned aromatic and heteroaromatic
whareiips may additionally be nono- di- or
trisubstituted by fluorine, chlorine or brom ne atomns
or by cyano or hydroxy groups and the substituents
ey desiotétemiel pborPhtoh bf, 8f RNHenbtes o Gaif 81ES electrons, it
di ast ereoner.s, enantioners, m xtures thereof and the
s ahaysalse giepetst themitrgggpadionts of general fornula (1)
~according to claim1, wherein A, U, V, W X, RZ and R3
are defined as in claim1 and Rl denotes a _
4q(£}§)% df-l\f, Gerbtbs they carbyd atorh, @pbesent theanaimbers3o vt )i-gri
peridin-1-

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

R* denotes the hydrogen atom, a hydroxy, amino, alkylamino, Cs.-cyclo-
alkylamino, N-.(Cs-s—cycloalkyl)—aIkylamino or dialkylamino, an alkyl,
trifluoromethyl, Cs-cycloalkyl, diatkylamino-C,.7-alkyl, carboxyalkyl,
alkoxycarbonylalkyl, alkylsulphonyl, alkylsulphonylamino or

- N-(alkylsulphonyl)-alkylamino group, '

or, if Y' does not denote the nitrogen atom, it denotes the carboxy or
dialkytaminomethyl group,




\».m/

yl,
4- (2 oxo0- 1, 4-di hydr o- 2H qu?8iazol i n-3-yi ) - pi peridin-1-y
|, 4-(5-o0xo0-3-phenyl -

4,5-di hydro-1, 2,4-triazol -1-yl)-piperidin-1-yl,

4 phewt phepyHC hy-dikel, ipyridmybpridiszinyt group each of which may

bR B e bYpl BrBE eiloficat prorminaptgmiarty 2.
3thﬂdm&h6ﬁwlc‘§rﬁbr§5{| Wnethyl or methoxy grou S

(2-oxo0-1,4-di hy ro-2H—th| eno[g,gz-dr])pyrlmdl n-3-yl)-
p| perl di n- 1 yl,
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1 Srhetbiosted azapieyticor dizabisyelnakigrous, i -alke- di azepi n

i fbdidiaRilel falkvho-ibeMinda sl Goup,

1 yl group, while the abovenenti oned nono- and

bi cycl i c het cles in the carbon skel eton

addi MbaHe ;a%e %&ﬁ&%mtm@m @%@cwlm%@wya%@ﬁe
whi | [ ic and heteroaromatic
gr ougg&@j;w?bé%ﬁ%ﬁgﬁ OPEﬁfbcﬁén)tgﬁ%r brom ne at ons, by
cyano or hydroxy groups may addltlonally be nono- di-

' tri tituted t t
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Compounds of general accor di
1, wherein A U, V W X and Rl are defined as in
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oD he2ROvERe BT FabkS NEbRR RS fieS oy be
substniethil &tk gr@ubhﬁat\arre@msbbumtcby nﬁrd@jéﬁnwkygéww Slilpivihr.

hydr oxy, am no, | am no, | am no, " car boxy,

al ko&tyehmarm subéﬁ#umavwmr twa Bﬁl%@’ﬁ?l ani no,
acetylamno, 1-pyrrolidinyl, 1-piperidinyl,

4- mor phol i nyl, [bis-(2-hydroxyethyl)]am no group while

t he tab@bevententored hﬁdim-cag)tbbicyclwmemcqaléswﬁ@ylbé
e nono

? { ?é‘ﬁ@ﬁ? e Eg gintﬁ'q?E@U rﬂo%}HWsQ(@Plé% whersin each ghgthylene
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Cl. :grauaymwﬂneleubsiitutedmm;atmgIfl)loam ammaczmd]rbram no,
anm nocar bonyl, cyano, difl uoromethoxy,
trifluoromethoxy, amno-Cl3-alkyl, CI13-alkylani no- Cl

3- alhqyh Cgr-cy@loaﬂ@ﬂ-@aéja‘ﬂwvb ne Claﬁkaﬂdwlduqcowb‘-fk

the substituents may be denti'cdt* or di'fferent
amino or C__-alkylsulphonyl, by an alkoxycarbonyl,
benzyloxycarbonyl, alkoxycarbonylalkyl, carboxy or carboxyalkyl

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

if Y! denotes a nitrogen atom, i_t may also dencte a pair of free electrons,

or
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R3 denotes the hydrogen atomor a Cl_3-al kyl group,
whil e the Cla-al kyl group 38y be |inked to an al kyl
group present in R2 or a phenyl or pyridyl ring
present in R2 and the nitrogen atomto which they are
'bound formng a 5- to 7-nmenbered ring, or R2 and R3

eth th ni trogen atom denot e, .a
R Wathen! T Y7 GfEnares tn8 SR PO BB 5t Ie-
- Cmé?ﬁbler%HQi?b%hphétlﬁ%gﬂWﬁ@ﬁ oRelFtitlvothethi/RBe groups may
electrons, it may also denote the nitrogén atom q

ahe replaced by ajeNUr o5 —Nowetwhbaroupt g one pr byefitrthene

D HaERASiEn2 oRluls Ay betBlicked by ko R iist oF ot 100"

hydr ogen atom a hydr oxy, am no, al kyl am no,

C%B ycl o- al kyl am n 6-cycl oal kyl ) -al kyl am no
g l%ym@mmayd}e 'QIERWEI ord”ffer!womfhwse deriote a

?‘@“@é@:a@f’w aﬁ:k% @géﬁﬁ]n g%ﬂ )Q#nﬂ I-wlppar%]onyl,

aI kyl sul phonyl am no or N-(a I kyl sul phonyl ) -al kyl am no
Qup, iLf Y not de e the nitrogen atom it
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group each of whi ubstitu
chl orine or brom ne atom or by a -
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or triazacycl oal group, a - menber ed

atomaand myd)aﬁtr@lgagdnﬁlaw Ibmqlayd ag\ddbp abevemenkigned

arcfidid BRI ROaR e Sroms gev ASRUIRRIYS PR RSN 8 ¢ he
trisabstitatsei iy furetherehrinanst bhoreirel Atenaedreiyoeyamloas Hyideoxy
bound via a nltro%ﬁg or carbon atom a nethylene group

groypsEng s suBaEHenSTBay heddentisabiondifgantc  het er ocycl es
may be replaced by a carbonyl or sul phonyl group, in
t he abovenenti oned nono- and bicyclic heterocycles any

thentettopbaraadigstergomets, eénartidrhgrsbmintdrdsatharetf ahddhe salts

therxc}{‘gen or sul phur |

6. Compounds of general formula (I} according to claim 1, wherein
A, U, V, W, X and R" are defined as in claim 1 and

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

group,

while the abovementioned phenyl group may be substituted by an amino-
- Cya-alkyl, C1s-alkylamino-Cy_salkyl or di-(Cys-alkyl)-amino-Cy_s-alky!
group, or




atom may be substituted by one or two fluorine atonmns,
t he abovenenti oned nono- azs¥ bicyclic heterocycles may
be substituted by one or two Cl_3-al kyl groups
wherei n each nethylene group nay be substituted by up
to 2 fluorine atons and each nethyl group may be
Sybsti t ted(& %E to 3 fluorine atons, and/or by a
Ricgentes, ey 59‘3 210 Pk 21 C1- Rl KYNArouRs1 - 4- al kanoyl |
di-(Cl.3 alkyl)- am no or Cl1.3 al kyl sul phonyl, by an
al koxycar bonyl, benzyl oxycar bonyl,
Rzamch§ tagetioernywith ke nitrogeaiom to whiohbtbey aképbund denpte a

R5 otes a [ atom a,Cl.3-al kyl_o .

- meRTinsnoiVG | Suh SefralorgRenzaResinant or geninc-
4,37 BietichyBRY{Eo[d BafeRepinfRyL by pee el ectrons,  or
288 R4 and R5 together, if Y ~dénotes the carbon atom
represent a 5- to 6- nmenbered cycloaliphatic ring in

| CH3 rtwo.nethyl ene .aroups. nay, be replaced b
RENGR: BB T oo fade BictR enplecs B ocheral
formmilAay|l ene groups nmay be repl aced by carbonyl groups,
R6 and R7, which may be identical or different, in
each case denote a hydrogen atom or a Cl-3-al kyl or

- di-(CL. 3-al kyl )-am no group and R8sand R9, which may -
be identical or different, in eacht case denote a

. hydrogen atom or a . 3-al kyl ,. canboxy or
C1- 3- al koxycar bony(C , While, Junl ess ot herw se
ove

.stated, allsthe i oned al¥Vyl groups as well as
t he al kyl oups/presen 1 hi o't he her groups
conprise A to~7 /car6dhRoht and may Be
-straight-chain Mr branched Bt he abovenenthned
aromati c and heteroaromati c groups nmay addi'tionally be
nono-, di- or trisubstituted by fluorine, chlorine or

thronine atons or by cyano or hydroxy groups and the
St i tuent s may be identical or different, the
tautoners, diastereoners, enantioners, mxtures
thereof and the salts thereof. 6. Conpounds of.

g¥ndeaotes dhergardan gtoaceo R rdenates & piain of frasheleelrons it

\/, . ined as in claiml and R2
&Qﬁgtaééggéﬁtﬂggggﬁg%dag;%p or a Cz-7-al kyl group
which may be substituted in the w position by a

phenXI ,.ayino, alkylam no or dialkylamno
gandr, if Y denotes the carbon atom, represent the numbers 0 or 1 or

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

a phenyl, benzyl or pyridinyl group which may be substituted in each case
by a fluorine, chlorine or bromine atom, by a triflucromethylcarbonyl,

methy! or methoxy group,

a hydroxy, carboxy, methyl, trifluoromethyl, n-propyl, phenyl, p-tolyl,
p-trifluoromethylcarbonyi-phenyl, p-(3-dimethylaminopropyl)-phenyl,
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group, while the abovenenti oned phenyl group may be
substituted by an am no- Clgp3-al kyl,
Q 3-al kyl am no-C - 3al kyl or

-(C1-3-al kyl ) -am no-CL. 3-al kyl group, or 289 R3
d%fmhésbéﬁt%d h‘kéﬂ@@yﬂﬁmﬂkpmrﬁéth?laﬁﬂa@ dibtiylargineup, R2

and R3 together wth the nitrogen atomto whi ch they
ardiethyaminersathwh 2adimethylaminoethyl, 2-diethylaminoethyt, 5-
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or R2 and R3 together with the encl osed nitrogen atom
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t bicyt Qf‘l‘?ﬁébtlz N4 Fb”é?@ﬁl plp@ﬂ§|ﬁ¥4-yl R=BeH2(1-piperazin-1-y,

p-trifluoromnet hy car bonyl

en
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met hoxycar bonyl net hyl , perhydro-azepin- 1-

4Nn4§yﬁlype@tg})nygﬂh<yla1nmod ,;;{zd;gx@rl‘i1s}qth|azolld|n—)é-yl 2-0x0-

_4p§FF1yp¥c}-1 %-géﬁﬁ-sﬁkh”&kﬁl&%r AoxPIREEBildR A 2-methyi-

4m;dat@pr-svarﬁetlemuﬁa@@rayl 3= thnazbl-z P2, 4xﬁumétr?d -imivhzol-

| - pl perazin-1-yl ro er azi n-
ﬁgﬁy ifaz -yf l? azgybrcyclc?[222]oct3

1 -methyl- plpend|n-4-yl-methylsulphonyl, 1H-imidazol-4-yl,

-tmidazol-1-yt, 1,2,4 tnazol 1

4-ethoxycarbonylmethyl-piperazin-1-yl, 1-ethoxycarbonyl-piperidin-4-yl,

. 4-tert-butoxycarbonylmethyl-piperazin-1-yl, 1-(2,2,2-trifluoroethyl)-
piperidin-4-yl, 4-methylsulphonyl-piperazin-1-yl, 2-carboxy-4-methyl-

piperazin-1-yl, 3-carboxy-4-methyl-piperazin-1-yl, 2-ethoxycarbonyl-4- - |

: methyl-piperazin-1-yl, 3-ethoxycarbonyl-4-methyl-piperazin-1-yl or

4-(2,2,2-trifluoroethyl)-piperazin-1-yl- group,

R® denotes a hydrogen atom, a methyl group or, if Y' denotes a nitrogen
atom, it may also denote a pair of free electrons, or

R* and R® together, if Y' denotes the carbon atom, denote a 1-methyi-
pi_peridin-4-yiidene, cyclohexylidene or imidazolidin-2,4-dion-5-ylidene

group,




1-yl, piperidin-4-yl, norpholin-4-yl, 4,64-difluoro-1
-piperidin-1 -yl, 1-nethyl s
1l-aza-bicyclo[3.2.1]oct-4-yl, 4-methyl-piperazin-1-yl,
4- et hyl pi perazin-1-yl, 1-nethyl-piperidin-1-yl,
4- carboxynethyl pi perazin-1-yl, 1-carboxynethyl -
p| ridip-4-yl, 4- benzyloxycarbonyl pi perazin-1-yl,

t @k R iy mycaﬁ,q denatpiadardregen atop or adimetylaming| |

gEBnB g2, 5-diaza- bicyclo[2.2.1 ]hept-2-yl,

1 zyl -pi peridin-4-yl, 4-benzyl -pi perazin- 1- yl,
4 dlnethylan1nonethyl 1- phenyl,

% 2- trbfluoroeth pi perazin-1-yl,
. 1 I?,Eqrpg,Rsm BAGHGRS ﬁg@qtpdhghgd@ggen atom, a carboxy or
pi hyI 1- net hyl - pi peridin- 4-yl-am no,
nee?'ﬁé’f@ﬁb%‘ﬁ? ' no, N-nethyl sul phonyl - N- net hyl ani no,
N- (cycl opentyl) - nethylan1no

wl‘tljlg,l Haiﬁsa 01 %%gétg#%é ab:tﬁlé gpgy%ﬂgr;@qned alkyl groups as well as
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| -1 mdazol -1-yl, iazo
atcznaa@drmameatrmgiﬁrzbam ar-byenchkied and| ﬁze)abavqmentioned

arqina A s PES TRl Rk e Pona- it o

triskistifite O frudriné, chlorme or bromine atoms by cyano or hydroxy

- 4-et hoxycar bonyi net hyl - pi per azi n-
-grqupRsg @mi(é\ﬁai i;.leqﬁ ik igentigal or dn%/erent

4-tert-butoxycarbonyl net hyl - pi perazi n- 1-yl,
1-(2,2,2-trifluoroethyl)- piperidin-4-yl,
theltautdrngiss digsherepeps, eantiomets, Yhixtuite s Sidiestart et dats-
)i perazi n-1-yl, 3-carboxy-4-nethyl - pi perazin-1-yl,
thegegfhoxycarbonyl%- net hyl - pi perazin-1-yl, -
3- et hoxycar bonyl - 4- et hyl - pi perazi n-1-yl or
4-(2,2,2-trifluoroethyl)-piperazin-1-yl- group, R5
7. denGpeypauntpsdf ggeeral famula (Iratdyrdirgr tougainy 1, wheréin
~denotes a nitrogen atom it nmay also denote a pair of
free electrons, or R4 and R5 together, if Y denotes
A dIRIESEOR GBI e} hcfmin B lyisuphonyimino group,
|n1dazoI|d|n 2,4-dion-5-ylidene group, 291 R6 and R7
enot e hydr.ogen at om di met hyl am no
or oS Rt A BRI R ST oBrhaend offy o ogen
atom a carboxy or ethoxycarbonyl group, while,
unl ess otherw se stated, all the abovenentioned al kyl
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atoms and the methyl group may be substituted by up to 3 fluorine
atoms,

V denotes an amino or hydroxy group and

W denotes a hydrogen, chlorine or bromine atom or a trifluoromethyl
group, |

R! denotes a monounsaturated 5- to 7-membered diaza- or triaza-
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aromati c and heteroaromatic groups nmay additionally be

mono-, di- or trisubstitubed by fluorine, chlorine or

brom ne atons, by cyano or hydroxy groups and the

substituents may be identical or different, the
hétardcyeRs §rou@l ast ereomers, enantiomers, m Xxtures

t her eof and the salts thereof 7. Conpounds of

general formula (1) according to claim1, wherein A

orllF BB RoRGS Bttt iR I8kel i 2 yansn g,

an imno or nethylene group, U denotes an unbranched
Cl_5-al kyl, C2-s-al kenyl or C2_6-al kynyl group
wHENERIR %%ﬁowtgﬁgmréﬁ@ageau@ Frajrosen a®st i t ut ed by up

"~ to 2 fluorine atons and the nethyl group may be
substituted by up to 3 fluorine atons, V denotes an
amhayp additiopeihoby sgbstilptearat a¢atbonbésm dyhy phegegroup and
chl orine or bromne atomor a trifluoronmethyl group,
Rl denotes a nonounsaturated 5- to 7-nenbered di aza-
Orarf Slefifid o (fﬁlﬁér?d 8L | Fth%réﬂb%rﬁ%‘tigﬁeﬂ BRsaturated
abovenenti one terocyc es are ed via a nitrogen
atheigrocydas atay ke fmeddod pheoylpthéehyhoequinpbnaringt r ogen
atom may additionally be substituted at a carbon atom .
by a phenyl group and an ol efinic double bond of. one

of t RghilRRAY epmIHyI grtﬁfbsttrb?ﬁéuﬁéeirﬁw ngwsér% quwédbe

fused to a phenyl, thienyl or quinoline ring,
t he ;bmerpcy@ie@mo&lemm sialefon rRay additienallyae mono-, di- or

adar LoRRRyeg BV RLARE oy, bR & R E LGB by ety

f | uomethoxyg Hies, Idimjorbfn@myﬁemﬂuor‘ométﬁﬁ RydYeRy, diino,
met hyl , = net hox nitro, difluoronet

tri f Pllviaseengielkviapainexgcetylamiao, a@twwmm gifluoromethoxy
di al %Ykrﬁlﬁofcﬁrggﬁ%ﬁgﬂr@%‘ QhilBSAL %hbstﬁﬁ@ﬁ‘@ may be idenfical or

di fl uorone ["'uorone roups,

subsdiffaremntt buhaqe mefemllalytunsabstaatedobrfafre rma&rtosdbstutmﬂect by a
prefﬁrabl nsubstltuted of are nonos% tituted by a
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nmet hoxy group, R2 denotes the hydrogen atom or a
phenyl met hyl group or a C2_g-al kyl group which may be
Reglgmotes th’tedwamgematom 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, diatkylamino,
alkoxycarbonyl, carboxy, aminocarbonyl, aminocarbonylamino, acetylamino,
1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl or [bis-(2-hydroxyethyl)lamino

aroup,

while the abovementioned heterocyclic groups and phenyl groups may
additionally be mono-, di- or {risubstituted in the carbon skeleton by
fluorine, chlorine, bromine or iodine atoms, by methyi, alkoxy,
difluoromethyl, trifluoromethyl, hydroxy, amino, Cis-alkylamino, di-
(C1z-aikyl)-amino, acetylamino, aminocarbonyl, cyano, difluoromethoxy,




posi tion by a phenyl, pyridinyl, hydroxy, am no,
al kyl am no, di al kyl am no, 2@l koxycarbonyl, carboxy,
am nocar bonyl , ami nocar bonyl am no, acetylam no, 1
-pyrrolidinyl, 1 -piperidinyl, 4-norpholinyl or
[ bﬁlﬁrcﬁ@m@ﬂﬁfx?x#ﬁiﬂb‘b),.h%myﬂ @C4 Qélﬁyiﬁmu\@-@ %—dllk'w or

abovenent i oned heterocyclic groups and p henyl groups
nﬁiy(Ca@aikvi)@manp;P@eaIlﬂzﬂrqsouwand gre sttt mavee i n
ton by fluorine, chlorine, bromne or
|rﬁn@5a 'ﬁg'%'lgs met hyl , al koxy, difl uoronethyl,
tr| fl uoronet hyl hydr oxy, am no, Cg_3-al kyl am no, di-
(Ci-3-al kyl)-am n acetyl am no, ami nocarbonyl, cyano,
R30qlenqy%$ biediesagen gﬁygn 144 ﬁ‘@@oﬁ‘ b&‘lﬂfﬂ'é&-y,
am no- G s-al kyl, Cl1_3-al kyl am no- Cl1. 3-al kyl or
-(C, _3-alkyl)-am no-C1. 3-al kyl groups and the
sm\tbnlenhae@{;salkglygrbep magebellmlaéd tuardaﬂ(&bgmmp prégent in R or

d the h t 1 3-al k :
BT b RtV e Bresnt LR e e £ Pﬁ%gﬁ%aﬁltﬁr o gt iney
PLES BALNd rfoﬁ%n@ra 5-atopih-ﬁ’f%bé?fed9h‘l ' ring present in

R2 and the nitfogen atomto whic they are bound,
form ng a 5- to 7-nmenbered ring, or R2 and R3 together

RN (Baefls i el R P S, RN HEnBiel Bt semerm!

forfdulai f RS denotes a pair of free electrons, it may
al so denote the nitrogen atom q and r, if Y denotes
the carbon atom represent the numbers 0 or 1 or g and
r, if Y denotes the nitrogen atony represent the
nunbers 1 or 2, R4 denotes the hytrogen atom a
hydr oxy, am no, é’l am no, C3_5-¢yclo- al kyl am no,
N- ( C3- 5-cycl oal kyI§ 4 am no or d| al kyl am no, an

| uoro _6-cycid aIkyI
al koxycarbon

-C2_7- aI k I 7 boxyal Ky,
'% honyl
al kyl sul phonyl & no or N- I sul phonyl ) - zﬂ;j(yl am no

group, 294 or, if Y1l does not denote the nltrogen
atom it denotes the carboxy or dialkylam nonet hyl

al kyl, tri
di al kyI am

whréin P

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,

R* denotes the hydrogen atom, a hydroxy, amino, alkylamino, Czs-cyclo-
.alkylamino, N-(Cze-cycloalkyl)-alkylamino or dialkylamino, an alkyl,
triffuoromethyl, Cas-cycloalkyl, dialkylamino-C..7-alkyl, carboxyalkyl,

- alkoxycarbonylalkyl, alkylsulphonyl, alkylsulphonylamino or
N-(alkylsulphonyl)-atkylamino group, |




_.C3 6- cycl oal kyl - C1. 3-al ky

a phenyl, phenyl-d -3-al kyl, pyridinyl or diazinyl
group which may be substituted in each case by a
fluorine, chlorine or bromne atom by a
trifluoronethyl carbonyl, nmethyl or nethoxy group, a
saturated or nono- or polyunsaturated 4- to 7-nenbered
azacycloal kyl group, a 5- to 7-nenbered oxaza-,
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bi | oal kyl ’ 1- al kvl
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1-al kyl - 4-pi peri di nyI am nosul phonyl group, while the

abovenent i oned no and. pi het erocycl es are
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al koxycar bonyl group or, if 1 denotes a nitrogen atom
it may al so denote a pair of free electrons, or R4 and
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or-N(nethyl)- group and one or two further nethylene
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the abovementioned mono- and bicyclic heterocycles may be
substituted by one or two Cy.z-alkyl groups, 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, and/or

may be substituted by a Cse-cycloalkyl-C1s-alkyl, benzyl,

C, -alkanoyl, di-(C1~3-alkyl)-amino or 01_3-alkylsu!phonyl, by an
alkoxycarbonyl, benzyloxycarbonyt, alkoxycarbonylalkyl, carboxy or
carboxyatkyl group,




hydrogen atom or a C1. 3-al kyl, carboxy or

C13- al koxycar bonyl group, w3ile, unless otherw se
stated, the abovenentioned al kyl groups or the alkyl
groups contai ned in the abovenenti oned groups contain
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gr oups may additionally be mono-, di- or
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di astereoners, mxtures thereof and the salts
thereof 8. Conpounds of general fornula (I) according

LR R logdhHEr 11V A oGS B Sy efb o Yo

es an xy gén atom an Inino or net eneé group U
denembsrml eyetdaliphatid Hiyd wheeein -onlekartwb meth%né grblgysyriay

DaT8p5e8 ol do1" aAE T PGS AB4 AP 280 Teliip
B e e Rl
hyd][I()gen ChLO:‘I ns or brom nﬁoaégm or a _
“argRh Wiy et B Rienlical o HHisrEaf i anch eve dengeye;
g‘fﬁ?/dﬁﬁdén]atobﬂ of a C1 _3-al g[ or di- (C1,3-alkyl) amlng grou and

0xo0-1 hydr o- ZH qui hazol I n- 3-yl eridin-1-y
|, 4-(5-o0xo0-3- phenyl

4 ‘F% f%é{}gﬁ mﬁ%tﬁ%fd%ﬁfc@ %? H‘?egg ?nr E:éls'é/ henote the
c hqa hh’:ﬁ @rGﬁéC R, dafb é,C tkox bonyl ,
?2 dg%o 102 di hyg?o XH— tahl eno[rS il g] py)r(clzar; %rll%_group

3 yI) plper|d|n 1-vyl

akfeifieds buflrhieti St 1Y SR G hBA ) G o e

4;'3(}@ grmpé_c?n?alﬁed l&tmetamblvem%ntubned dréi containziuloen- 6-

yl)- piperidin-1-yl,

AchpoBAioms g By erragees orwnbiapehed and he- di azepi n

- I

S BemeRidld Stofteliotng neteroepomalic grapeg,mgy gddiicnally be

- BYoyoy - dl-lep’iElBUUStﬂUth}by ftuorine, chlorine or bromine atoms, by

4- (2-0x0- 1, 4- dro-2 2 ' |n3

ATV o e b SuBE Rt belba P Abtierént

and bicyclic heterocycles in .the carbon skeleton may

addi tionally be nonosubstituted by a nethoxy group, R2
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the fch may be substituted in the o position by a
hyl am no, al kyl am no or dial kylam no group,

8. Compounds of general formula (I) according to claim 1, wherein
A denotes an oxygen atom,
X denotes an oxygen atom, an imino or methylene group,

U denotes a methyl, ethyl, C.4-alkenyl or C,4-alkynyl group wherein the
methylene group may be substituted by up to 2 fluorine atoms and the methyl
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whi |l e the abovenenti oned phenyl group may be
substituted by an am no- Clgg3- al kyl ,
C1.3-alkyIanino-Cl.S-aIkyI or
-(C1. 3-al kyl ) -am no- Cl. 3-al kyl group, or R3 denotes
grbbp ity 9GSt REN B uptdd fidomdlonss, oup, R2 and R3
together with the nitrogen atomto which they are
bound denote a
- di et 4,5-tetrahydro- 3-benzazepi n-
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\CR6R; (CR8~)  -CRG6R7 wherein Y represents the
carbon atomor, if RS denotes a pair of free
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met hoxycar bonyl met hyl , per hydro-azepin- 1-yl,
1-Yl gFhy | - per hydr o- 1, 4- di azepi n- 1-yI ,
1- met hyl - 1- pi peri di nyl -4-yl, 4- plperazin-l-yl,
4-acetyl - pi perazin-1-yl,
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R? denotes a phenylmethyl group or a Cz.7-alkyl group which may be
substituted in the o position by a phenyl, amino, atkylamino or dialkylamino

group,

while the abovementioned phenyl group may be substituted by an amino-
- C13-alkyl, C1a-alkylamino-C,3-alky! or di-(C.s-alkyl)-amino-C1.5-alkyl

group, or
R® denotes the hydrogen atom or a Ci-z-alkyl group,
R? and R® together with the nitrogen atom to which they are bound denote a

7-dimethylaminomethyl-1,2,4 5-tetrahydro-3-benzazepin-3-yl or 2-amino-
4,5,7 8-tetrahydro-thiazolo[4,5-d]azepin-6-yl- group or '




1 -yl, piperidin-4-yl, norpholin-4-yl,

4, 4-di fl uoro-1-pi peridin-1z%l, 1-nmethyl -

1l-aza-bicyclo[3.2.1]oct-4-yl, 4-methyl-piperazin-1-yl,

4- et hyl pi perazin-1-yl, 1-nethyl-piperidin-1-yl,

4- car boxymet hyl - piperazin 1-yl, 1- carboxynethyl

2plpe pdin-4-vyl benzyloxycarbonﬁ1 perazin-1-y
ﬁoi@ﬂ?&rﬂ@fdﬁ'y! W&W'Q%%FP%%B rmdenahee@ BEUR qf ge;ﬂera!

ﬁh@gthyl 2,5-diaza- bicyclo[2.2.1 Jhept-2-yl,
enzyl-piperidin-4-y|, 4-benzy|-piperazin-1-y|,
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pi peridin-1-yl-nmethyl, 1-nethyl-piperidin- 4-yl-am no,

nethylsulphonylan1@&RJ%Q t hyl sul honyl N- et hyl ani no,

N- (cycl opengyl ) - }I\am no,

1, 1-di oxo-$6-i so h| azol@ﬂgﬁﬁr xo-

perhydro- X ZI ohexyl

2-0X0-im dazol |Ni| n-1- yI ZCﬁ@R yl- im dazol -(r’h)-yl ,

4- et hyl -i m dazol -1 -yl, 4-thiazol-2-yl,

2, 4-di net hyl -i m dazol - 1- yl, 4-imdazol-I-yl,

1,2,4-triazol-1-yl, 1 -aza- blcyclo[2 2.2]oct-3-yl,
Wh!?f@l’ét hyl - pi peri di n-4-yl - met hyl sul phonyl, 1

H i m dazol - 4-yl ,

4- et hoxycar bonyl met hyl - pi perazin-1-yl,
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4-tert - but ox%‘car bonyl et hyI pi perazin-1-yl,
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4- et hyl sul phonyl - pi perazi n-1-yi, 2- carboxy-4-nethy|-
pi perazin-1-yl, 3-carboxy-4-net hyI - pi perazin-1-yl,

2q enidax if ddrdemoyes the caebdry btagon repessent the pimbers 0 or 1 or
3- et hoxycar bonyl - 4- net hyl - pi perazin-1 -yl or
4-(2,2,2-trifluoroethyl)-piperazin-1-yl group, R5
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denotes a nitrogen ato may al so denote a pair of
free electrons, or R4 and R5 together, if Y1 denotes

- the dentealmsthyl_
F g%ﬁéf&%ﬂﬁghy% Qgﬂcl ohexyl i dene or
-|mdazol|d|n 2, 4- dlon 5-ylidene group, R6 and R7 in
- each case denote a hydrogen atom or a di net hyl am no
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ot her groups conprise 1 to 7 carbon atons and nmay be
strai ght-chain or branched and the abovenenti oned

a hydroxy, carboxy, methyl, trifluoromethyl, n-propyl, phenyl, p-tolyi,
- p-trifluoromethylcarbonyl-phenyl, p-(3-dimethytaminopropyl)-phenyl,

- - amino, benzyl, tert-butylamino, dimethylamino, diethylamino,
diethylaminomethyl, 2-dimethylaminoethyl, 2—diéthyiaminoethyl, 5-
aminopentyl, methoxycarbonyl, methoxycarbonylmethyl, perhydi"o-azepin-
1-yl, 4-methyl-perhydro-1,4-diazepin-1-yl, 1-methyl-1-piperidinyl-4-yl, 4-
piperazin-1-yl, 4-acetyl-piperazin-1-yl, 4-cyclopropylmethyl-piperazin-1-yl,
pyrrolidin-1-yi, 4-ethyl-piperazin-1-yl, 4-isopropyl-piperazin-1-yt, piperidin-




aromati c and heteroaromatic groups nmay additionally be
mono-, di- or trisubstitubgd by fluorine, chlorine or
brom ne atons or by cyano or hydroxy groups and the
substituents may be identical or different, the
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R* and R® together, if Y! denotes the carbon atom, denote a 1-methyl-
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group,

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, a carboxy or-
ethoxycarbonyl group, |
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:’fﬂ- o B
L

317 (147)
[1'-(3-(4-chl oro-3-net hyl -;phenyl ) - 2- {[4 (2-0x0-1,4-dih
ydro- 2H
qui nazol i n- 3- yI) pi peri din-1-carbonyl]-am no} propl ony

(169) @)A%f'%‘kﬁh m&b'%ker'rﬂz“‘) z{rhliﬂ'@PS%ljgye)aﬁ'[f{ pi per a2| n-1

yI pnppramn-ﬂeyl)aplpeyd]“l -1-yl]- 4 -[4-(5-0x0-3-phenyl-4,5-dihydro-1,2,4-

4 y‘rﬂa& h?é(ﬁ &bgrn(%_h'yﬂiaguémg? dnazol i n-3-yl) - piperidin-

~ 2-(4-chloro-3-nethyl -benzyl)-1-(1' -nmet hyl -[ 4, 4' ] bi pi pe
cridinyl-1-yl)-4-]4-
(108)- 6Xe2-{4-amindrpeahborrd-tifiuoecroethyi-genzy) - bip€4-nithyli - y| |

TP BB P4k G- LR UPY g R B2y
1) - é]gbﬁroﬁﬂe@xﬁ)—ﬂupéndln~1 -yl]-butan-1,4-dione,
di hydr o- 2H qui nazol'i n- 3-yl) - pi perldln 1-yl]-butan-1, 4-
di one, (151) _ _
(1 o%')( {’3‘)‘5" zgéﬂwugp-g?éﬂﬂ(é(ﬂozélﬁ%}%m&th%béﬁ‘zm?{-{W-'(zzmé?ﬁ&@z in-
'yl ] pipetatin-2-yoxpipéridindi -pij-dr[d- (21 Radibydro-g+-higapGper |

di n-1- but an-1, 4-_di on .
o 2- (ﬂ%ﬁﬁﬁ'@%yl)rﬁwﬂubkﬂﬂgehu}afﬂ[‘atd'PDf«‘net hyl - pi peri di n-
4-yl) - pi perazin-1-
yl]-4-[4-(2-o0x0-1, 4-di hydro 2H qui nazol i n-3-yl) - pi peri
(10&) nSh-3+{4-aminc8- c:hjeﬂre -Strifineronfétb@lybenzyl)-1-{4-(5-methyl-2,5-

él I(O@Liagg-lbﬁ:[y%ci? ?ef]lqut f yIanngnd!n L1 ](fl1 [t{na r(])%e‘lsﬁl 490honyl

pl pt%[rbﬁycﬂ‘rol’r $lﬂen%ohr$zé8m03t9r)3puﬁerﬁ:luhl»ld,ﬂpb@tanwuw@ i n-
yl)-piperi'din-1 1, 4-di one,

2 (4 chl or o- 3- nethyl benzyl) 1-14-(4- |sopropyl pi per az

(1058 24 5 360 SRR gt RGPS Y

r'i i A=chazddinauy Aidifr= 4-(216%0-1 2 ) Bltetrahydro-1,3-
1- {2 (4achq|%r§§prr$eeth | - gﬁi[g 524 0X0- 4- [zr?zyorgo 1, 4-
u

di HRZediEgepin-3-yl)- plpendln 1-yl}-bufan-1,4-dione,
‘qui nazol i n-3-yl)-piperidin-1-yl]-butyryl}-4-(1-nethyl-
pi peridin-4-yl)- pi pera zi n-2-carb oxyla te, 318

(1 1015(6)) -28{dhginino-3,5-bis- tnﬂuoromethyl benzyl)-1-[4-(1-methyl-piperidin-

(%,vi{;)p@p dcrg—|1o£ %la?zegﬁ]t 1= y!] AP FA{]@I 02(041 2, E% tetrjahy(gro >§’o L
AL s el e i S o A P )

' 4 (1-{2-(4-chl oro- 3- net hyl - benzyl ) - 4- oxo- 4-[ 4- (2- ox0- 1"
4-dj & - L .
(1135 Qe hine- 35his-ritussomathy-pepryldésiymsthy-pioeridin:
- 4-)-plodBEiAV -yI AL [4RRLBE- 124, SAEREPEr81163-benzodiazepin-
 3-yl)-piperidin-1-yl]-butan-1,4-dione,

(112} (S)—2-(4-amino-3,5—bis‘-triﬂuoromethyl-benzyl)-1 -[4-(1-aza-
bicyclo[2.2.2]oct-3-yl)-piperazin-1-yl]-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-
benzodiazepin-3-yl)-piperidin-1-yi]-butan-1,4-dione,




(158) et hyl

4-{2-(4-chl oro-3-nethyl -bengyl ) - 4- oxo-4-[ 4- (2- oxo- 1, 4-

di hydr o- 2H

qui nazolin-3-yl)-piperidin-1-yl]-butyryl}-1 -(1 _
“ 1(?ijgg)sy,’e:(wia%hbﬁﬂ,Stbffsf-éfmhord?hétﬁyla@é&yﬁzﬁﬁi-hpmétml%iperazin-

2 (4= ﬁhp@eudwwt]ﬂyﬂ#(ﬁmﬂﬁ 4 5ftatralydsed- A-benzodigzerin S-
|
! )yg@i%daﬁﬂ H]-?/llltfn 1449 2 2-trifluoro-ethyl)-[4,4

]blplperldlnyl 1-yl]- butan-1, 4-dione, (160)

(4-chl oro-3-net hyl - benzyl ) - 4-[ 4- ( 2- ox0- 1, 4-di hydro-2
(1 14)q (P hdAdiaming=3,5-bis-trifluoromethyl- benzyl) -4- [4 (2-oxo-1,2,4,5-

I | i
%e? ;aéz%ta%%@h]% %?%éé;rdl‘ % ii)%“%éyyf@p éﬁ Ont kl, ) |Fg%ﬁw'¥)l%zf?jm-
[ 4- 4 3aperidtirchhyOroutdnned ydndyenzyl ) - 4- oxo- 4- [ 4- ( 2- oxo-
1, 4-di hydr 0- 2H
qui nazol i n-3-yl)-piperidin-1-yl]-butyryl}-piperidin-4-

N= - . | . g Y )
(118) PRRH oS Sl fetRgionalh XoA A Blderging: -y
4 dAI{ME@xo -1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-yl]-
n 3 yI) plperldln 1-yl]-butyryl}-[4,4" ]bip
i pegI’f@ i acetate, (163)
(1'-{2-(4- chI oro- 3- et hyl - benzyl ) - 4- oxo- 4-[ 4- (2-oxo0-1,
- 4- di hydr o- 2H
(110 6925(4-ar8rg-B)S-pisgefliciomethyltenayl) i id-(2-xia-4,2,4/5pi pe
r| d aceti.c aci
ey il PP ifars P pe st v (4-Riergin: 1ok
dl h idefdiakt- gl) -butan-1,4-dione,

qUInazoIIn yI) plperldln 1-yl]-butyryl}-4-(1-nethyl -
pi peridin-4-y pi per azi ne- 2- carboxylic acid, (165)

{1 1172(% (% %&&AT g,{i@{&ra%)ﬂ% H‘Ié bBﬁMéerAh P- f)]' p[eﬁdﬁz‘f oxo-1
qui d?@rbokylmréhd'-l{()‘?)m Pﬁamih61-335-19!is}trlﬂwbmn‘lét&ylmmgl)?-ﬁ‘@‘

I 2 b I d
- (D PREER B 0y D AT DA PRI 4 (2. oxco- 1
, 4-di hydr o- 2H -
qui nazol i n-3-yl)-piperidin-1-yl]-butyryl}-piperidin-4-
{1 1}8I))4 12+oxbiiy2 4 @tq@mhadrmé&bmdmhnqdpnqu&t) pipe(IdJﬁn-
Bhlﬁr % —Eﬁhly r%?n% 5)5 &ls[t#ﬂéorome )X berr)lzgl?rZI [qfl
yI ]métr[y‘f’spﬂo%nﬁ?fpdijl)zpl?er%ztrﬁ‘l ng@-e ﬁ@ﬂﬂ:@d' azepi n- 3 ,

-yl)-pi'peridin-1 but an-"1, 4-di on (168)
2- (4-chl or o- 3- net hyl - benzyl) - 1- [4 (4- et hyl - pi per azi n-

(15 P2 BB & ielmbydrost cepenanstiazePin- 3 DIDEI R pi - 3
- Y1 darbbRgici A (R)-1-(4-amino-3,5-bis-trifluoromethyl-benzyl)-2-1,4'-
bipiperidinyl-1'-yl-2-oxo-ethyl]-amide,

(120} 4-(2-oxo-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yl)-piperidin-1-
carboxylic acid-[(R)-1-(4-amino-3,5-bis-trifluoromethyl-benzyl)-2-oxo-2-
(4-piperazin-1-yl-piperidin-1-yi)-ethyl]-amide,




yl ]-butan-1, 4-di one, (169)

[4-(1-{2-(4-chl oro-3-net hyjzbenzyl) - 4-oxo-4-[ 4-(5- oxo-

3- phenyl - 4, 5-

di hydro-1, 2, 4-triazol -1-yl)-piperidin-1-yl]-butyryl}-p
(12196 LRFUM 4rthd-3-BHIBRY- Batifuctomklyibehi)-2Gk 44-rhdthQ)

( 1 pl{p@rqzndhyibpmesdmei wli2-eneihy) 442@@%2[4451@:@@@«

phe
[‘“c# R%OS'%ZGE'WN YRipgidin: 1yF6"b8?‘}4@F°1 rdi n-1-yl ] -butyry
I} 4,4 -bipiperidinyl-I - yl)-acetate, (171)
(4-chl or o- 3- met hyl - benzyl ) - 4- oxo- 4- [ 4- ( 5- 0xo0-
(1%3—)(;1&3(2 =051, 4-d|hydro-2H quinazolin-3-yl}-piperidin-1-carboxylic acid [2~

gt 19 B o b

2- (3 brom) 4- chI or o- 5 rrethyl benzyl ) -1-[4- (4- nmet hyl - pi
erazi

(1 )pé-r(mxa ﬁ;ﬂ ipydrof244- ggma%@hrﬁzwmlﬁ?rmia bearhaxviicasidh1-

2. { SRR S e B 2 el e ek )2 iy
]beﬂhlybanmde,nyl 1-
yl)-4-[4-(2-o0xo0-1, 4-di hydro 2H qui nazol i n-3-yl) - pi peri
di n-1-yl]-butan-1,4- dione, (174)

(12%) (4 wloszanr 4: dﬂﬂ}d% %ﬁq@ﬁ%?%ﬂln @ggzmbéncﬁqh‘l zfr%o?%l% doid-{ L

I hydr azolin

( an-a-m%ﬂ'mw)821[41{41:ﬂ}9fbly1b11m%2ln11 Shepiperedin-1-

g %Péﬂoetﬁy%ﬁ%g%’ 5- met hyl - benzyl ) - 1-[ 4- ( 1- net hyl - pi

perldln 4-yl) -
(2-oxo-1, 4-di hydr o- 2H- qui nazol i n-

(125534? i%lxgérlﬁtélihydm [21r( -quipazelin-3-yh-pipeitin-1caarbpxylic acid-{1-
L alorbfig rREATRs . 2401 RBAi R  y1)-BipRiarial *

di hylH2-@x@rthyl-aeugd,i n- 3-yl ) - pi peridin-1-yl]-butyryl}-p
i peridin-4-yl)- piperazin-1-yl]-acetic acid, (177)
nmet hyl

(126} etiw% 1431 RB QI AR -SRI 2 RATB Y- fia MRy o [A.(

1 @magcdind% Pitpiperitia-d Fianb @i miviop@romionyt)-pipdridbnstyuly
eri di nyl -1 |)-acetate, (178
(1 P'%‘%"aéﬁ‘]‘ﬁ'ﬁ’ﬁr% &2tEh! or o- 5. )r/re% hyl - benzyl)( 4- Zaxo 4-1 4-
- 2-0 1, 4-
di h§8ro 2H qui nazol i n-3-yl).-pi peridin-1-yl]- butyryl} [
(123) thyilp r(@e(ﬁr—hﬁomg@’;methﬂ-plwm)—%—{[de(Qdec(-l A9yihydro-2H-
4- (2 0X05.1,.4- ui nazol Jn}%rgplz)n%perldl n-1-c

ar BBYNAZC gn%ylg-{ait}/endon irs onyl]-amino

- [4,4']bipiperidinyl-1-yl]-acetate,

(128) ethyl {4-[4-(3-(4-bromo-3-methyl-phenyh)-2-{[4-(2-ox0-1 ,4-di_hydro-2H-
‘guinazolin-3-yl}-piperidin-1-carbonyl]-amino}-propionyl)-piperazin-1-yl}-
piperidin-1-yl}-acetate,

| (129) {4-[1-(3-(4-bromo-3-methyl-phenyl)-2-{[4-(2-0x0-1,4-dihydro-2H-

quinazolin-3-yi}-piperidin-1-carbonyl]-amino}-propionyl)-piperidin-4-yl]-

piperazin-1-yl}-acetic acid,




o
{ 3
i .

R —

(3- brono- 4-chl or o- 5- et hyl - benzyl ) - 2-[ 4- (4- et hyl - pi pe
razin-1-yl)- piperidin-1-yfk-2-o0xo0-ethyl}-amde, 321

(180)
4- (2-oxo0-1, 4-di hydr o- 2H qui nazol i n-3-yl)-piperidin-I-c
arboxylic acid-[2- [1,4"]bipiperidinyl-I"-yl-I

- ( 3- br ono- 4- chl or o- 5- et hyl - benzyl ) - 2- oxo-
(1%Q)h{/1 {3-44sbdernocxeEthyl-phenyl)-2-{[4-(2-oxo-1,4-dihydro-2H-

ar bg%@pgellr}é—yg plif)%ngm-zﬁc:gr%ony -Oaln*'uﬁo}sp%lp}drﬁzil)pe” din-1-c

(3- Pf@'ﬂﬁiprﬁeﬁbin?f?—yﬁ Feetipgeiddenzyl ) - 2- [ 4- (1- net hyl - pi pe
ridin-4-yl)- piperazin-1-yl]-2-oxo-ethyl}-anide, (182)
4- (2-oxo0-1, 4-di hydr o- 2H qui nazol i n-3-yl ) -pi peridin-1-c

b

P BB S e RO ER S 9 14 VT 2
bi pgpiaazdingH)- plp&hﬂm ﬂcanbonylij-byrhlﬂme}apmoﬁmny();l;ﬁﬁéraZInA -yl]-
4-(2-0x0:-1, 4-di hydro- 2H-qU|nazoI|n -yl)-piperidin-1-c
ar bBWF’FjE‘ BM}@C[%IC acid
- (3- brono- 4-chl or o- 5- nethyl-benzyl)-2-oxo-2-(4-pyridin-
4-yl - pi perazin-1- yl)-ethyl]-ani de, (184)

(1 %)( 2~(4+dromo-Z-methyltheozghdt-dyld-etmy-plpetatin: Fplt}ptgdnd[m]

] bi i din
1 e SR, hyorahayinsrolrndBineride: T Mban
- di ngiynyl ] -butan-1, 4- dione, (185)
2-(4- ch1oro 3- trlfluoronethyl benzyl)-1-[4-(4-nethyl-p
i perazin-1-yl)

N e L D e LT
ﬁ l[(!zbia;dz Eifdi}@ﬂrcﬂzmdmhazdrh =Ryl{-pipdtiot-0=yB-= B uthhl UPcrRs,
oio 1, 4- él hydr o- 2H qui nazol i n-3-yl) -pi peridin-1-yl]-bu

A S e e e R e

4- (@hpde~dH4uinazolin-3-yl)-piperidin-1-yl]-butan-1,4-dione,
- di hydr o- 2H qui nazol i n-3-yl)-piperidin-1-yl]-butyryl}-p
i peridin-4- yI) pi perazin-1-yl]-acetic acid, (188)

e o et e

( 2-pigerakjntd yI}-4 [4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-

di h 0-2 u nazolln 3-yl)-piperidin-1-yl]-butyryl}-[
Mf{&wﬁ i?dﬂ? - yl)-acetate, 322 (189)
(1 -{2-(4- chloro 3 trlfluoronethyl benzyl ) - 4- oxo- 4-[ 4-

(2- oxo-1, 4-di hydr o-
(138 [&t(n r{az(émmnmgmetpylpi@enzyi)m-qu~|4}[4b(athcyn Y-gibydrot Bfitp

| pecgdl B2t |n y% p} perr I] gutyry1} -piperidin-4-yl}-piperazin-1-yl}-
acetic acid,

(137) methyt (1'-{2-(4-bromo-3-methyl-benzyl)-4-oxo-4-[4-(2-0x0-1,4-dihydro-
2H-quinazolin-3-yi)-piperidin-1-yi]-butyryl}-[4,4']bipiperidinyl-1-yl)-
acetate,

(138) (1'-{2-(4-bromo-3-methyl-benzyl)-4-oxo-4-[4-(2-0x0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-butyryl}-[4,4'[bipiperidinyl-1-yl)-acetic
acid,




(190)

2-(4-chloro-3-trifluoronetkyl -benzyl)-1-(1" -nmethyl-[4
4' ] bi pi peri di nyl -1-
yl)-4-[4-(2-oxo-1, 4-di hydr o- 2H qui nazol i n- 3-yl ) - pi peri
din-1-yl]-butan-1, 4- dione, the enantioners, the

di astereoners and the salts thereof. 10.

(188) H-@-oxp-d A- dzlijzydmc%‘plmmgoﬁaﬁ-xl)-pfpaﬂﬂm &@arhmgﬁxsacidﬁ-
1 ith ..
onahio g gy iRy bR da Ry BBrPrasy Lk prioin-1-vI-

or g@n@,@o_gmy;}sarﬁﬁebases 11. Pharmaceuti cal
conposi ti ons contai ning a conpound according to at
Ieast one of claims 1 to 9 or a physiologically

A6F PN Iy FOSOHH bofin. LY BB P b i acid-(2-

Wi th 'ONe “oT relnert s SR
d| | {4t isipipkRidinys-¢'-wif1 - g4 -clolore BAdlethy b benityng2-oroatthy Pawide,
one of clainms 1 to 10 for preparing a pharmaceuti cal
conmposi tion for the acute and prophylactic treatnent

e . Lyl I C .
(1B, JTRRB -t S o olh 304 BeBlinEt c3i R acigf1
Us e (@thb{@-&ﬁpemyubenqdy 214[‘4»%1 fnoethyl- plpa:sdl!mmqgl)-pfpecdazam fisyl]-
aring a pharnmaceutical conposition
for £ 40~ %ﬁ&%ﬁn ggtl c tgr ealtoment of mgrai ngpheadache -
during the prodrone period or for the acute and

prophyl actic treatnent of m grai ne headache which "
(142)c dr(@-gxa-bi-dibydro- Mqhh@zohmﬁsyl}—p@eﬁdm 1-tarboxylkc a¢ide{1-

For CrePlepdRrR M Bt RnBe ey PR S e s G2 %

conmbeyljrgmiden- i nsul i n-dependent  di abetes mellitus
(NI DDM). 323 15. Use of a conpound according to at
| east one of clains 1 to 10 for preparing a

(I BIFRE B i PEREL PRnb R e 5P R TRkt ro-2rt:

dl aqnirnazahrsaqu)aﬁipbudmms@rrbbdym@mmos}l opidfiyl)- di seases,

particularly t and radration-i nduced skin darmge
i nc[%ﬁﬂm@'peﬂgﬂﬁwm‘bﬂ]’qcﬁfﬂ @&matory di seases, e.g.
particularly inflammatory di seases of the joints such
as arthritis, neurogenic inflammation of the oral

(14¥)c testbutyl e Ma@n(ﬂt—a:tﬂqrd—iﬁmgetdyls;ﬂmk)—2-ﬁl4k(ép@wc1 4-dihydro-
| s O e e R T st SO BRI CPr SRl B -ipein-4-

t he %b%ﬂﬁ*ﬁw -aBéktd, cuI arly shock and sepsis or
ery for a 'eviating pain in general,

particularly in cases of neuropathic pain, in

_(14&‘3% ?B%t ! f:4pd?}'1ydr¥>\n2tl-§1qﬂlnagolln-&yl) -piperidin- 1-carb0xyllc acid-{1-

(4-chloro-3-methyl-benzyl)-2-oxo-2-{1'-(2,2,2-trifluoro-ethyl)-
[4,4"|bipiperidinyl-1-yl]-ethyl}-amide,

(148) 4-(2-oxo0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-carboxylic acid-(1-
(4-chloro-3-methyl-benzyl)-2-ox0-2-{4-{4-(2,2,2-triflucro-ethyl)-
piperazin-1-yl]-piperidin-1-yl}-ethyl)-amide,




framewor k of system c neurotoxic diseases and in pain
caused by inflanmmtory prggesses, or for preventive
or acute therapeutic treatnment of the synptons of hot
flushes caused by vasodil atati on and increased bl ood
(147')054/ (@(ﬂ@ﬁi@ﬂ?—%ﬂbth‘?ﬁﬁhémﬁﬂ Eﬁ J-6X &N 14-Hipiyaro-2Hd
hormone-treated patients rostate carcinoma. 16.
Pr o@l@ﬁszcﬁltm—3~p'i)etpraerlGl@-1acarnany|lhamo}d§ppl@6wﬂos| tion

acc racterised in that a

n@oﬂk&gg%@%ﬁg%gﬁtaéé P ast one of clainms 1 to 10
|s |ncorporated |n one or nore inert carriers and/or
di l uents by a - cheni ca 17.. Progcess f

(149 B chlgro romeairoRnad o i AP pes R Y DR Peria-1-vI-

accg) é&’ (89xot 104 %ﬁh;)aﬁ&‘?ﬁ g-)ﬁ‘iﬁa%l n?% gir)r@pén&uﬁ-ﬁmbutan A1 4-

char eri sed

comgioneds of gener al fornula (1) mhereln X denot es
the oxygen atomor the NH group and RL to R3 are
defined as in claiml1l, with the proviso that these

(14@)%@-&5&8—%%%'&&& Bbﬁzﬁ fe ﬁ%trg?-'[@@‘]‘bﬁbﬂpéndﬁ‘i‘ill qi-yl)-4-[4-

fanction: react pI pe | nes eneral formul

whefZedxo-RH- dihyd@F-ZHe;ﬂurmolln Seylauprpendmtql](bgtamhhdrone
carbonic acid derivatives of general fornula A G 'G
(1'V) wherein Ais defined as in claim1 and G denotes

k15@r)1 nuﬂ @%wéhdwlu |0y|I zvxf(AJamofr&L@ rﬁéﬂm -BeniyIpL-[X (dexet £a-

gr oup (1 carboni'c acid derivatives
of djbvﬁpaQHﬂblmﬂmOhnaﬁy'@lpeﬁdﬂ-Wl]vthéﬁifkﬂr‘f’r diofienot es t he
oxygen atom and G denotes a nucl eof ugi ¢ group, which
may be identical or different, with the proviso that X

(15d$@-($—;éhF]9hﬁ-3Q?ﬁ)éﬂﬁmbeﬂtyﬂm -[a1d- meth?l mp@muﬂdiéylpfblpendm -1-
gene]r_g [4 (g oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-1,4-

dlone,

{152) 2-(4-chIoro-3-methyl-benzyl)—1 -[4-(1-methyl-piperidin-4-yl)-piperazin-1-
yl]-4-[4-(2-0x0-1,4- d|hydro-2H—qumazoIan-3-yI) piperidin-1-yl]-butan-1,4-

dione,

(163) 2-(4-chloro-3-methyl-benzyl)-1 -[4-(4'-methanesuIphonyl-piperazin-1 -yi)-
piperidin-1-yl}-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-
yi]-butan-1,4-dione,

(154) 2-(4-chloro-3-methyl-benzyl)-1-[4-(4-isopropyl-piperazin-1-yl)-piperidin-
1-yl]-4-[4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butan-
1,4-dione,

(155) ethyt 1-{2-(4-chloro-3-methyl-benzyf)-4-ox0-4-[4-(2-ox0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl]-butyryl}-4-(1-methyl-piperidin-4-yl)-

piperazin-2-carboxylate,




H.(V) wherein X denotes an oxygen atom or an -NH
group and U, V, W R2 and3R8 are defined as in claim
1, with the proviso that R2 and R3 do not contain any
free carboxylic acid and/or any other free primary or
(1%CQIIW!31 X1 @J(Mﬁtdré-?; @mmbéﬂfgﬂ} HQxod-[R{hekof1rLdinydro-
hydr oxy .function In order to prepare conpounds
~ of %@W'ﬁzoﬂiﬁﬁﬂﬂb'@lR@IFPIﬂmﬁéfﬂ]@Lﬁyfx|}3'2l5€r¢£§ﬁdtﬂ§4tfﬁ@thyl'
met [ thoRBare defined as in claim
1, @6&9%9 C%pl?% |s "that these groups do not contain
any free carboxylic acid and/or other free primary or

(1573 SR TP lorS semel Bl bPBA T ovi - Bt gihygro-
i e e B B R URR WA

- as pipetdzin-tchrbaxylqte) in order to prepare conpounds of
general formula (1) wherein X denotes the nethylene
group and R2 and R3 are defined as in claiml1, with

(158) eethyd AU -LARko ‘Shﬂ@@lyﬂb@h&%ﬁ) %xamt [@@bﬁbn LﬁﬁhhyﬁfcﬁEH-

primary or secondar am ne: coup COITpOUﬂ

gerWiBdzaliorJrifl)-pisri w-yl](-bntyn)yl}vmé‘rw@*neihw piperidin- 4Rszl)-and
f claiml, with the proviso that R2
ﬁ%ragg'%%?p%%méﬁh any free primary or secondary

am ne, and Nu denotes a |leaving group, with a

- % peridi ne of general formula R NH wherein RL is
(1588

f2 (Feahlggoﬁﬁﬂ@ﬂm henzylof-[4-03-oxa-1od-gdtyarer25t-apapeolin-3-
o SRARERARLL 9IS S Gty i v

are Irne
butan-1,4-dione,

- (160) 2-(4-chloro-3-methyl-benzyl)-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-

yl)-piperidin-1-yi]-1 -{_4-[4-(2,2,2-triﬂuoro-ethyl)— piperazin-1-yi]-piperidin-
1-yl}-butan-1,4-dione,

(1_61 ) [4-(1-{2-(4-chloro-3-methyl-benzyl)-4-oxo-4-[4-{2-ox0-1,4-dihydro-2H-
quinazolin-3-yl)-piperidin-1-yl}-butyryl}-piperidin-4-yl)-piperazin-1-yl}-
acetic acid,

(162) methyl (1 -{2-(4-chloro-3-methyl-benzyl)-4-oxo-4-{4-(2-ox0-1,4-dihydro-
2H-quinazolin-3-yl)-piperidin-1-yi]-butyryl}-[4,4 ]bipiperidinyl-1-y1)-
acetate, -

~ (163) (1™-{2-(4-chloro-3-methyl-benzyl)-4-ox0-4-[4-(2-0x0-1,4-dinydro-2H-

" quinazolin-3-yl}-piperidin-1-yl}-butyryl}-[4,4'|bipiperidinyl-1-yl)-acetic
acid,




coupling a carboxylic acid of general formula (M11)
327 wherein all the groupss@re defined as in claiml,
with an am ne of general forrmula HNR2ZR3, wherein R2
and R3 are defined as in claim1, with the proviso
(16bptt-Lh@SenIBFRIRBRetH Ol-TetzyHNbRO-E -[ANR - X €, ACHR PErSYAH/-C
acid and/or other free primary or secondary aliphatic
am oirazelnidop)-pperidisy 1 yi-tetiel-4-6 -mepdnpiparigimtuids
of Qg f [ I)sywherein RL is defined as in
cl a%ﬁb??%\bmef%ﬁgﬁg%ﬁco%q@g that no free primary or
secondary amne is present: coupling a conpound of

(1881 Tt 2alh-Shlo- Aot brrvsdr-eRereld - Deab iy Gpeals

. : . ‘ . e a0, R2
and eI By PRIcRROR Py LRI DN L e
t hapipdraziaedt-capexylir avid, contain any free carboxylic

acid and/or other free primary or secondary aliphatic :
amno function, and if necessary any protecting group

(16629 f1opot ecﬁlﬁl%cﬁin%lﬁyldr?éﬁ&lf)nﬁgxé‘-bfqﬁe(ﬂ&o-f,ﬁecgﬁﬁﬁoiﬁ

agai n and/ or any -precursor “functions used I
c omgoinagotim3syl ppiparidiae! -5l dutysyl-pinasdinddi o f -n3stbyl- f

desired a _c ound of neral formula (1) thus

obt 8’%&?'[‘%%@5%@5?%0 the stereoisoners thereof
and / or a compound of general fornmula (1) thus
obtained is converted into the salts thereof,

(188)r 2réuahdenoy3mathyihenaidduold @ amethyé-pinarigin-wl)-piperazin-1-
PhY S ALY, 2 SGBEAN dro- 158 nehizb 8L ER:3-yl)-piperidin-1-

yll-butan-1,4-dione,

(168) 2-(4-chloro-3-methyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl)-piperidin-1-
yl}-4-[4-(2-ox0-1,2,4,5-tetrahydro-1,3-benzodiazepin-3-yf}-piperidin-1-
yl]-butan-1,4-dione, . )

(169} [4-(1-{2-(4-chloro-3-methyl-benzyl)-4-oxo-4-[4-(5-0x0-3-phenyl-4,5-
dihydro-1,2,4-triazol-1-yl)-piperidin-1-yl}-butyryl}-piperidin-4-y)-
piperazin-1-yl]-acetic acid, '

(170) methyl (1'-{2-(4-chloro-3-methyl-benzyl}-4-oxo-4-[4-(5-oxo-3-phenyl-

4,5-dihydro-1,2,4-triazol-1-yl)-piperidin-1-yl]-butyryl}-4,4'-bipiperidinyl-1-

yl)-acetate,

(171) (1'-{2-(4-chloro-3-methyl-benzyt)-4-oxo-4-[4-(5-ox0-3-phenyl-4,5-
dihydro-1,2,4-triazol-1-yt)-piperidin-1-yl]-butyryf}-4,4'-bipiperidinyi-1 -yi)-

acetic acid,
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(172) 2-(3-bromo-4-chloro-5-methyl-benzyl)-1-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl]-4-[4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-
yl]-butan-1,4-dione,

(173) 2-(3-bromo-4-chloro-5-methyl-benzyi)-1-(1'-methyl-[4,4"|bipiperidinyl-1-
yl)-4-[4~(2-ox0-1,4-dihydro-2H-quinazolin-3-y1)-piperidin-1-yl]-butan-1,4-

dione,

(174) 2-(3-bromo-4-chloro-5-methyl-benzyl}-4-[4-(2-oxo-1,4-dihydro-2H-

quinazolin-3-yl}-piperidin-1-yl}-1-(4-pyridin-4-yt-piperazin-1-yl)-butan-

1,4-dione,

(175) 2-(3-bromo-4-chloro-5-methyl-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,

(176) [4-(1 -{2-(3-bromo-4-chIoro-5-methyi-bénzy! )-4-oxo-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yt)-piperidin-1-yl]-butyryl}-piperidin-4-yl)-
piperazin-1-yl]-acetic acid, '

(177) methyl (1'-{2-(3—bromo-4-chI_oro-5-methyl-benzyl)-4-05(0-_4-[4?(2—0x0-
1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butyryl}-
[4,4"bipiperidinyl-1-yl}-acetate,

(178) (1'-{2-(3-bromo-4-chloro-5-methyl-benzyl)-4-oxo0-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl}-butyryi}-[4,4']bipiperidinyl-1-
yl)-acetic acid,

- (179} 4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-carboxylic acid{1-

(3-bromo-4-chloro-5-methyl-benzyl)-2-[4-(4-methyl-piperazin-1-yl)-
piperidin-1-yl}-2-oxo-ethyl}-amide,
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(180} 4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yt)-piperidin-1-carboxylic acid-[2-
[1,4bipiperidinyl-1"-yl-1-(3-bromo-4-chloro-5-methyl-benzyl)-2-oxo-
ethyl]-amide,

(181) 4-(2-oxo-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-carboxyfic acid-{1-

(3-bromo-4-chloro-5-methyl-benzyl)-2-[4-(1-methyl-piperidin-4-yl)-
piperazin-1-yl]-2-oxo-ethyl}-amide,

- (182) 4-(2-oxo0-1,4-dihydro-2H-quinazolin-3-yl}-piperidin-1-carboxylic acid-[1-

(3-bromo-4-chloro-5-methyi-benzyl)-2-(1'-methyl-[{4,4']bipiperidinyl-1-yl}-
2-oxo-ethyl}-amide, |

(183) 4-(2-ox0-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-carboxylic acid-{1-
(3-bromo-4-chloro-5-methyl-benzy!)*2—oxo—2—(4-pyridin-4-y]-piperazin-1 -
yl)-ethyl]-amide, '

- (184) 2-(4-chloro-3-triflucromethyl-benzyl)-1-(1'-methyl-{4,4"]bipiperidinyl-1-

yl)-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butan-1,4-

dione,

(185) 2-(4-chloro-3-triflucromethyl-benzyl)-1 -[4-(4-methy[—piperazin-.1 =yl)-

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

(186) 1-[1,41Bipiperidinyl-1'-yl-2-(4-chioro-3-trifluoromethyl-benzyt)-4-[4-(2-
oxo-1,4-dihydro-2H-quinazolin-3-yi)-piperidin-1-yl]-butan-1,4-dione,

(187) [4-(1-{2-(4-chloro-3-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-0x0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butyryl}-piperidin-4-yl)-
piperazin-1-yl]-acetic acid,

(188) methyt (1'-{2-(4-chloro-3-trifluoromethyl-benzyl)-4-oxo-4-{4-(2-ox0-1,4-
dihydro-2H-quinazolin-3-yl)-piperidin-1-yl]-butyryl}-[4,4']bipiperidinyl-1-

- yl)-acetate,
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(189) (1'{2-(4-chloro-3-trifluoromethyl-benzyl)-4-oxo-4-[4-(2-oxo-1,4-dihydro-
2H-quinazolin-3-yl}-piperidin-1-yl]-butyryl}-[4,4 |bipiperidinyl-1-yl)-acetic
acid,

(190) 2-(4-chIoro-3-trif|uoromethyl-benzyl)—1 -(1"-methyl-[4,4Tbipiperidinyl-1-
yl)-4-[4-(2-0x0-1,4-dihydro-2H-quinazolin-3-yl)-piperidin-1-yi]-butan-1,4-

dione,
the enantiomers, the diastereomers and the salts thereof.

10.  Physiologically acceptable salts of the compounds according to at least
one of claims 1 to 9 with indrganic Or organic acids or bases inorganic or

organic acids or bases.

11. Pharmaceutical compositions containing a compound according to at
least one of claims 1 to 9 or a physiologically acceptable salt according to
claim 10 optionally together with one or more inert carriers and/or diluents.

12.  Use of a compound according to at least one of claims 1 to 10 for

preparing a pharmaceutical composition for the acute and prophylactic

- treatment of headaches, particularly migraine or cluster headaches, tension

headache and chronic headache.

13.  Use of a compound according to at least one of claims 1 to 10 for
preparing a pharmaceutical composition for the prophylactic treatment of
migraine headache during the prodrome périod or for the acute and

_prophylactic treatment of migraine headache which occurs prior to or during

- ‘menstruation.

14. Use of a compound according fo at least one of claims 1 to 10 for
preparing a pharmaceutical composition for combating non-insulin-dependent

diabetes mellitus (NIDDM).
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15. Use of a compound according to at least one of claims 1 to 10 for
preparing a pharmaceutical composition for the treatment of cardiovascular
diseases, morphine tolerance, diarrhoea 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,
inflammatofy lung diseases, allergic 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 processes, or for preventive or acute therapeutic treatment of
the symptoms of hot flushes caused by vasodilatation and increased blood
flow in menopausal oestrogen-deficient women and hormone-treated patients

with prostate carcinoma.

16.  Process for preparing a phamaéeutical composition according to claim
11, characterised in that a compound according to at least one of claims 1 to
10 is incorporated in one or more inert carriers and/or diluents by a non-

chemical method.

17.  Process for preparing the compounds of general formula (I} according
to at least one of claims 1 to 9, characterised in that

(a) in order to prepare compounds of general formula (I} 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

1 |
RMNH o

wherein R! is defined as in claim 1,
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(i) with carbonic acid derivatives of general formula
A

IR

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

~ wherein A denotes the oxygen atom and G denotes a nucleofugic group,

which may be identical or different, with the proviso that X denotes the oxygen

atom,

and with compounds of general formula

» (V)

wherein X denotes an oxygen atom or an -NH group and U, V, W, RZ and R®

~are defined as in claim 1, with the proviso that R® and R® do not contain any

free carboxylic acid and/or any other free primary or secondary aliphatic

amino function or other free hydroxy function, or

(b} In order to prepare compounds of general formula (I} wherein X
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denotes the methylene group and R' to R® are defined as in claim 1, with the
proviso that these groups do not contain any free carboxylic acid and/or other

free primary or secondary aliphatic amino function:

coupling a carboxylic acid of general formula

» (VD)

wherein U, V, W, R? and R? are defined as in claim 1, to a piperidine of

general formula

wherein R' is defined as in claim 1, or

' (c) 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 these groups do not contain any free primary or secondary

amine:

coupling a compound of general formula
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» (Vi)
wherein U, V, W, R? and R® 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

R

» (1)

wherein R'is defined as in claim 1, or

(d) inorder to prepare compounds of general formula () wherein all the
groups are defined as in claim 1:

coupling a carboxylic acid of general formula

L (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 these groups do not contain any free carboxylic acid and/or other

free primary or secondary aliphatic amino function, or

(e} inorderto 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

U

N/LLX N
R1/Q ©

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

(%)

group,

with an amine of general formula HNR?R?, wherein R? and R? are defined as

in claim 1, with the proviso that these groups do not contain any free

“carboxylic acid and/or other free primary or secondary aliphatic amino

“function, 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
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if desired a compound of general formula (1) thus obtained is resolved into the

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.




